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s in li

Khi cc axit,  baz v mui ho tan trong nc xy ra nhng 
hin tng g ?

Phn ng xy ra trong dung dch nc c nhng c im g ?

A-r-ni-ut (S.  Arrhenius,  1859 -1927),
ngi Thu in,  c gii N-ben

v Ho hc nm 1903.

Mt loi my o pH c dng trong
phng th nghim



I  - Hin tng in li

1 . Th nghim 

Chun b  ba cc  :  cc  a  ng  nc  ct,  cc  b  ng  dung  dch saccaroz
(C12H22O11),  cc c ng dung dch natri clorua (NaCl) ri lp vo b dng c
nh hnh 1 .1 .

Hnh 1.1. B dng c chng minh tnh dn in ca dung dch

Khi ni cc u dy dn in vi cng mt ngun in,  ta ch thy bng n 
cc ng dung dch NaCl bt sng.  Vy dung dch NaCl dn in,  cn nc ct
v dung dch saccaroz khng dn in.

Nu lm cc th nghim tng t, ngi ta thy NaCl rn, khan ;  NaOH rn, khan ;
cc dung dch ancol etylic (C2H5OH) ;  glixerol (HOCH2CH(OH)CH2OH) khng
dn in.  Ngc li cc dung dch axit,  baz v mui u dn in.

Ngun in

a) b) c)

Nc ct
dd
saccaroz
dd
natri  clorua

4

s in li  

Bit cc khi  n im v s in  l i  v cht in  l i .  

H iu  nguyn  nhn  tnh  dn  in  ca dung dch  cht in  l i  

v c ch ca qu trnh  in  l i .
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2. Nguyn nhn tnh dn in ca cc dung dch axit,  baz v mui trong nc

Ngay t nm 1887, A-r-ni-ut  gi thit v sau ny  -c thc nghim  xc
nhn rng :  Cc dung dch axit, baz v mui dn in -c l do trong dung dch
ca chng c cc tiu phn mang in tch chuyn ng t do c gi l cc ion.

Nh vy cc axit,  baz v mui khi ho tan trong nc phn li ra cc ion,  nn
dung dch ca chng dn in.

Qu trnh phn li cc cht trong nc ra ion l s in li.  Nhng cht khi tan
trong nc phn li ra ion c gi l nhng cht in li.(*)

Vy axit,  baz v mui l nhng cht in li.  

II  - C ch ca qu trnh in li

1 . Cu to ca phn t H2O

Phn t H2O c cu to nh hnh 1 .2.  Lin kt O H l lin kt cng ho tr
phn cc,  cp electron dng chung lch v pha oxi,  nn  oxi c d in tch
m, cn  hiro c d in tch dng.  V vy,  phn t H2O l phn t c cc.  

Hnh 1.2. a) Cu to ca phn t nc ; b)  M hnh c ca phn t nc

2. Qu trnh in li ca NaCl  trong nc

NaCl l hp cht ion,  ngha l gm nhng cation Na+ v anion Cl lin kt vi
nhau bng lc tnh in.  Khi cho NaCl tinh th vo nc, nhng ion Na+ v Cl
trn b mt tinh th ht v chng cc phn t H2O (cation ht u m v anion
ht u dng).  Qu trnh tng tc gia cc phn t nc c cc v cc ion ca
mui kt hp vi s chuyn ng hn lon khng ngng ca cc phn t nc

H

H

O2 2


+


+


+


+

a) b)
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(*) Nhiu cht khi nng chy cng phn li ra ion,  nn  trng thi nng chy cc cht ny dn

in c.  
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lm cho cc ion Na+ v Cl ca mui tch dn khi tinh th v ho tan trong nc
(hnh 1 .3).

Hnh 1.3. S  qu trnh phn li ra ion ca tinh th NaCl trong nc

T s  trn ta thy s in li ca NaCl trong nc c th c biu din  mt
cch n gin bng phng trnh in li nh sau :

NaCl  Na+ + Cl

3. Qu trnh in li ca HCl  trong nc

Phn t hiro clorua (HCl) cng l phn t c cc tng t phn t nc.  Cc
dng  pha hiro,  cc m  pha clo.

Khi tan trong nc, cc phn t HCl ht v chng nhng cc ngc du ca cc
phn t nc.  Do s tng tc gia cc phn t nc v phn t HCl,  kt hp vi
s chuyn ng khng ngng ca cc phn t nc dn n s in li phn t
HCl ra cc ion H+ v Cl (hnh 1 .4).

Hnh 1.4. S  qu trnh phn li ra ion ca phn t HCl trong nc
((1)  Thc t trong dung dch H+ lun tn ti di dng H3O

+)

+

HCl2


+


+

H

H

O

O

+

H

2


+

H

(1 )

2


+


+

H

HO

2


+


+

H

H O

+



Phng trnh in li ca HCl trong nc nh sau :

HCl  H+ + Cl

Trong cc phn t ancol etylic,  saccaroz, glixerol,  c lin kt phn cc nhng
rt yu, nn di tc dng ca cc phn t nc chng khng th phn li ra ion
c, chng l cc cht khng in li.

Bi tp

1 . S in  l i ,  cht in  l i  l g  ? Nhng loi  cht no l cht in  l i  ? Ly mt s th d  v

cht in  l i  v cht khng in  l i .

2. Cc dung dch  axit,  baz v mui  dn in  c l do nguyn nhn  g ?

3. Trong s cc cht sau,  nhng cht no l cht in  l i  ?

H2S,  SO2,  Cl2,  H2SO3,  CH4,  NaHCO3,  Ca(OH)2,  HF,  C6H6,  NaClO.

4. Cht no sau  y khng dn in  c ?

A.  KCl  rn,  khan.                                  C.  MgCl2 nng chy.

B.  KOH nng chy.                                       D.  HI  trong dung mi  nc.

5. Cht no di  y khng phn l i  ra ion  khi  ho tan  trong nc ?

A.   MgCl2. B.   HClO3. C.   C6H1 2O6 (glucoz). D.   Ba(OH)2.

6. Dung dch  cht no sau  y khng dn in  c ?

A.   HCl  trong C6H6 (benzen). C.   Ca(OH)2 trong nc.

B.   CH3COONa trong nc. D.   NaHSO4 trong  nc.

7. Vi  cht in  l i  l hp cht ion  v hp cht cng ho tr  c cc th c ch ca qu trnh

in l i  nh th no ?
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I  -  in li

1 . Th nghim

Chun b hai cc :  mt cc ng dung dch HCl 0,10M, cc kia ng dung dch
CH3COOH 0,10M ri lp vo b dng c nh hnh 1 .1 .  Khi ni cc u dy dn
in vi cng mt ngun in,  ta thy bng n  cc ng dung dch HCl sng
hn so vi bng n  cc ng dung dch CH3COOH.

iu  chng t rng :  nng  cc ion trong dung dch HCl ln hn nng 
cc ion trong dung dch CH3COOH, ngha l s phn t HCl phn li ra ion nhiu
hn so vi s phn t CH3COOH phn li ra ion.

2.  in li

 nh gi mc  phn li ra ion ca cht in li trong dung dch,  ngi ta dng
khi nim  in li.

 in li  (anpha) ca cht in li l t s gia s phn t phn li ra ion (n)  v
tng s phn t ho tan (no).

 in li ca cc cht in li khc nhau nm trong khong 0 <   1 .  Khi mt
cht c  = 0,  qu trnh in li khng xy ra,   l cht khng in li.   in
li thng c biu din di dng phn trm.  Th d,  trong dung dch
CH3COOH 0,043M, c 100 phn t ho tan ch c 2 phn t phn li ra ion,  
in li l :

 = =
2

0, 02 hay 2%
100

 =

o

n

n

8

Phn loi cc cht in li  

 Hiu   in  l i ,  cn  bng in  l i  l  g.  

 Hiu  th no l cht in  l i  mnh  v cht in  l i  yu.
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II  - Cht in li  mnh v cht in li  yu

1 . Cht in li  mnh

Cht in li mnh l cht khi tan trong nc(*),  cc phn t ho tan u phn li
ra ion.

Vy cht in li mnh c  = 1 .   l cc axit mnh, nh HCl,  HNO3,  HClO4,
H2SO4,. . .  ;  cc baz mnh, nh NaOH, KOH, Ba(OH)2,. . .  v hu ht cc mui.

Trong phng trnh in li ca cht in li mnh, ngi ta dng mt mi tn ch
chiu ca qu trnh in li.  Th d :

V s in li ca Na2SO4 l hon ton, nn ta d dng tnh c nng  cc ion

do Na2SO4 phn li ra.  Th d,  trong dung dch Na2SO4 0,10M, nng  ion Na+

l 0,20M v nng  ion l 0,10M.

2. Cht in li  yu

Cht in li yu l cht khi tan trong nc ch c mt phn s phn t ho tan
phn li ra ion,  phn cn li vn tn ti di dng phn t trong dung dch.

Vy  in li ca cht in li yu nm trong khong 0 <  < 1 .

Nhng cht in li yu l cc axit yu, nh CH3COOH, HClO, H2S, HF, H2SO3,
H2CO3,. . .  ;  cc baz yu, nh Bi(OH)3,  Mg(OH)2,. . .  Trong phng trnh in li
ca cht in li yu, ngi ta dng hai mi tn ngc chiu nhau.  Th d :

a) Cn bng in li

S in li ca cht in li yu l qu trnh thun nghch,  khi no tc  phn li
v tc  kt hp cc ion to li phn t bng nhau, cn bng ca qu trnh in
li c thit lp.  Cn bng in li l cn bng ng.

Ging nh mi cn bng ho hc khc,  cn bng in li cng c hng s cn
bng K v tun theo nguyn l chuyn dch cn bng L Sa-t-li-.  

b) nh hng ca s pha long n  in li

Khi pha long dung dch,   in li ca cc cht in li u tng.  

+ _
3 3CH COOH    H  + CH COO

2
4SO

+ 
 +

2
2 4 4Na SO 2Na SO

9

(*) Tt c cc cht u t nhiu tan trong nc.  Th d,   25oC nng  bo ho ca BaSO4
l 1 ,0.1 05 mol/l, ca AgCl l 1 ,2.105 mol/l,  ca CaCO3 l 6,9.105 mol/l,  ca Fe(OH)2 l 
5,8.106 mol/l.
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Th d,   25oC  in li ca CH3COOH trong dung dch 0,10M l 1 ,32%, trong
dung dch 0,043M l 2% v trong dung dch 0,010M l 4,11%.

C th gii thch hin tng ny nh sau.  Khi pha long dung dch,  cc ion
dng v m ca cht in li di xa nhau hn, t c iu kin va chm vo nhau
 to li phn t,  trong khi  s pha long khng cn tr n s in li ca cc
phn t.

Bi tp

1 .  in  l i  l g ? Th no l cht in  l i  mnh,  cht in  l i  yu  ? Ly mt s th d  cht

in  l i  mnh,  cht in  l i  yu  v vit phng trnh  in  l i  ca chng.

2. Cht in  l i  mnh c  in  l i  

a.   = 0.  C.   < 1 .

B.   = 1 . D.  0  <   < 1 .

3.  Cht in  l i  yu  c  in  l i

A.   = 0. C.  0 < < 1 .

B.   = 1 . D.   < 0.

4. NaF l cht in  l i  mnh,  HF l cht in  l i  yu.  Bng phng php thc nghim no

c th phn  bit c chng ? M t phng php .

5. Tnh nng  mol ca cation v anion trong cc dung dch sau :

a)  Ba(NO3)2 0,1 0M.

b)  HNO3 0,020M.

c)  KOH 0,01 0M.

6*. a) Chng minh rng  in  l i   c th tnh  bng cng thc sau  :

Trong  Co l nng  mol  ca cht ho tan,  C l nng  mol  ca cht ho tan  

phn l i  ra ion.

b) Tnh nng  mol ca CH3COOH, CH3COO
 v H+ trong dung dch CH3COOH 0,043M,

bit rng  in  l i   ca CH3COOH bng 20%.

7. Cn bng sau  tn  ti  trong dung dch  :  CH3COOH  H+ + CH3COO

 in  l i   ca CH3COOH s bin i  nh th no ?

a)  Khi  nh vo vi  git dung dch  HCl.

b)  Khi  pha long dung dch.

c)  Khi  nh vo vi  g it dung dch  NaOH.

o

C

C
 =



I  - Axit v baz theo thuyt A-r-ni-ut

1 . nh ngha 

a) Axit

Axit l cht khi tan trong nc phn li ra cation H+.

Th d : HCl  H+ + Cl

Cc dung dch axit u c mt s tnh cht chung,  l tnh cht ca cc cation
H+ trong dung dch.

b) Baz

Baz l cht khi tan trong nc phn li ra anion OH .

Th d : NaOH  Na+ + OH

Cc dung dch baz u c mt s tnh cht chung,  l tnh cht ca cc anion
OH trong dung dch.

2. Axit nhiu nc, baz nhiu nc

a) Axit nhiu nc

T hai th d trn ta thy phn t HCl cng nh phn t CH3COOH trong dung
dch nc ch phn li mt nc ra ion H+.   l cc axit mt nc.  i vi axit
H3PO4 th :

Phn t H3PO4 phn li ba nc ra ion H
+,  H3PO4 l axit ba nc.

Nhng axit khi tan trong nc m phn t phn li nhiu nc ra ion H+ l cc axit
nhiu nc.  

+ _ _3
3 4 2 4 1

_ + 2_ _8
2 4 4 2

2_ + 3_ _13
4 4 3

H PO H +  H PO ;  K  = 7,6.10

H PO H +  HPO ;  K  = 6,2.10

HPO H +  PO ;  K  = 4,4.10

+ _
3 3

CH COOH    H  + CH COO

1 1

axit, baz v mui 

 Bit th no l axi t,  baz theo thuyt A-r-ni -ut v thuyt Bron-stt.  

 Bit vit phng trnh  in  l i  ca cc axi t,  baz v mui  trong nc.

 Bit hng s phn  l i  axi t,  hng s phn  l i  baz v s dng chng 

gii  cc bi  tp n  gin.
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b) Baz nhiu nc

Phn t NaOH khi tan trong nc ch phn li mt nc ra ion OH,  NaOH l baz
mt nc.  i vi Mg(OH)2 th :

Phn t Mg(OH)2 phn li hai nc ra ion OH,  Mg(OH)2 l baz hai nc.

Nhng baz khi tan trong nc m phn t phn li nhiu nc ra ion OH l cc
baz nhiu nc.

3. Hiroxit lng tnh

Hiroxit lng tnh l hiroxit khi tan trong nc va c th phn li nh axit,
va c th phn li nh baz.

Th d : Zn(OH)2 l hiroxit lng tnh :

:  Phn li theo kiu baz

:  Phn li theo kiu axit

 th hin tnh axit ca Zn(OH)2 ngi ta thng vit n di dng H2ZnO2.

Mt s hiroxit lng tnh thng gp l Al(OH)3,  Zn(OH)2,  Pb(OH)2,  Sn(OH)2,
Cr(OH)3,  Cu(OH)2.  Chng u tan t trong nc v lc axit,  lc

(**) baz u yu.

II  - khi  nim v Axit v baz theo thuyt Bron-stt

1 . nh ngha

Axit l cht nhng proton (H+).  Baz l cht nhn proton.

Axit    Baz  +  H+

Th d 1  : CH3COOH + H2O     H3O
+ + CH3COO

Trong phn ng ny,  CH3COOH nhng H+ cho H2O,  CH3COOH l axit ;
H2O nhn H+,  H2O l baz.  Theo phn ng nghch CH3COO nhn H+,
CH3COO l baz, cn H3O

+ (ion oxoni)  nhng H+,  H3O
+ l axit.

+ 
+

2 (*)
2 2Zn(OH) 2H ZnO

+
+

2 _
2Zn(OH) Zn 2OH

+

+ +

+

+

_
2

2 _

Mg(OH) Mg(OH) OH

Mg(OH) Mg OH

1 2

(*)  Thc t trong dung dch tn ti ion [Zn(OH)4]
2 :

Zn(OH)2 + 2H2O   [Zn(OH)4]
2 + 2H+

(**) Lc axit hay lc baz c nh gi bng hng s phn li K ca axit hay baz .



Th d 2  :

NH3 l baz, H2O l axit.  Theo phn ng nghch l axit v OH l baz.

Th d 3  :

v H3O
+ l axit,  H2O v l baz.  

v OH l baz, H2O v H2CO3 l axit.  Ion va c th nhng

proton va c th nhn proton, vy l cht lng tnh.

Nhn xt :   Phn t H2O c th ng vai tr axit hay baz.  Vy H2O l cht 
lng tnh.

 Theo thuyt Bron-stt,  axit v baz c th l phn t hoc ion.

2. u im ca thuyt Bron-stt

Theo thuyt A-r-ni-ut,  trong phn t axit phi c hiro v trong nc phn li 
ra ion H+,  trong phn t baz phi c nhm OH v trong nc phn li ra ion OH.
Vy thuyt A-r-ni-ut ch ng cho trng hp dung mi l nc.  Ngoi ra,  c
nhng cht khng cha nhm OH, nhng l baz, nh NH3,  cc amin th thuyt
A-r-ni-ut khng gii thch c.

Thuyt Bron-stt tng qut hn, n p dng ng cho bt k dung mi no c
kh nng nhng v nhn proton, c khi vng mt dung mi.  Tuy nhin,   y
chng ta ch nghin cu tnh cht axit -  baz trong dung mi nc, nn c hai
thuyt u cho kt qu ging nhau.

III  - Hng s phn li  axit v baz

1 . Hng s phn li  axit 

S in li ca axit yu trong nc l qu trnh thun nghch,   trng thi cn
bng c th p dng biu thc hng s cn bng cho n.  Th d :

(1 )  ;

+

=

_
3

a
3

[H ][CH COO ]
K

[CH COOH]
+ _

3 3CH COOH H  +  CH COO



3HCO



3HCO

3HCO

 
+ +3 2 2 3HCO H O H CO OH

2
3CO

3HCO

 +
+ +

2_
3 2 3 3HCO H O H O CO

+

4NH

+
+ +

_
3 2 4NH H O NH OH

1 3



Trong  :  [H+] ,  [CH3COO]  v [CH3COOH]  l nng  mol ca H+,  CH3COO

v CH3COOH lc cn bng.

Cn bng trong dung dch CH3COOH c th vit :

(2)  ;  

H2O trong cn bng (2)  l dung mi,  trong dung dch long nng  ca H2O
c coi l hng s,  nn khng c mt trong biu thc tnh K.

Phng trnh (1 )  c vit theo thuyt A-r-ni-ut,  phng trnh (2)  c vit theo
thuyt Bron-stt.  Hai cch vit ny cho kt qu ging nhau, ngha l gi tr Ka
nh nhau, v nng  H+ hay nng  H3O

+ trong dung dch ch l mt.

Ka l hng s phn li axit.  Gi tr Ka ch ph thuc vo bn cht axit v nhit .

Gi tr Ka ca axit cng nh, lc axit ca n cng yu.

Th d,   25oC, Ka ca CH3COOH l 1 ,75.105 v ca HClO l 5,0.108.  Vy
lc axit ca HClO yu hn ca CH3COOH, ngha l nu hai axit c cng nng
 mol v  cng nhit  th nng  mol ca H+ trong dung dch HClO nh hn.

2. Hng s phn li  baz

Th d : NH3  v  trong nc u l cc baz yu :

,  [OH] ,  [NH3] ,  [CH3COOH] v [CH3COO] l nng  mol ca ,

OH,  NH3,  CH3COOH v CH3COO lc cn bng ;

Kb l hng s phn li baz. Gi tr Kb ch ph thuc vo bn cht baz v nhit .

Gi tr Kb ca baz cng nh, lc baz ca n cng yu.

IV - Mui

1 . nh ngha

Mui l hp cht, khi tan trong nc phn li ra cation kim loi (hoc cation )
v anion gc axit.

+
4NH

+

4NH+

4[NH ]




=

3
b

3

[CH COOH][OH ]
K

[CH COO ]

 
+ +3 2 3CH COO H O CH COOH OH ;

+

=

_
4

b
3

[NH ][OH ]
K

[NH ]
+ 

+ +3 2 4NH H O NH OH ;



3CH COO

+

=

_
3 3

a
3

[H O ][CH COO ]
K

[CH COOH]
+ 

+ +3 2 3 3CH COOH H O H O CH COO

1 4



Th d :

Mui m anion gc axit khng cn hiro c kh nng phn li ra ion H+ (hiro

c tnh axit)(*) c gi l mui trung ho.  Th d :  NaCl,  (NH4)2SO4,  Na2CO3.

Nu anion gc axit ca mui vn cn hiro c kh nng phn li ra ion H+,  th

mui  c gi l mui axit.  Th d : NaHCO3,  NaH2PO4,  NaHSO4.

Ngoi ra c mt s mui phc tp thng gp nh mui kp :  NaCl.KCl ;

KCl.MgCl2.6H2O ; . . .  phc cht :  [Ag(NH3)2]Cl ;  [Cu(NH3)4]SO4 ; . . .

2. S in li  ca mui trong nc 

Hu ht cc mui (k c mui kp) khi tan trong nc phn li hon ton ra cation

kim loi (hoc cation )  v anion gc axit (tr mt s mui nh HgCl2,

Hg(CN)2,. . .  l cc cht in li yu).  

Th d :

NaCl .  KCl   Na+ + K+ + 2Cl

Nu anion gc axit cn cha hiro c tnh axit, th gc ny tip tc phn li yu ra ion H+. 
Th d :

Phc cht khi tan trong nc phn li hon ton ra ion phc (c ghi trong du
mc vung),  sau  ion phc phn li yu ra cc cu t thnh phn.  

Th d :

+ +
+3 2 3[Ag(NH ) ] Ag 2NH

+ 
 +3 2 3 2[Ag(NH ) ]Cl [Ag(NH ) ] Cl

 + 
+

2
3 3HSO H SO

+ 
 +3 3NaHSO Na HSO

+ 
 +

2
2 4 4K SO 2K SO

+

4NH

+ 
 +3 3NaHCO Na HCO

+ 
 +

2
4 2 4 4 4(NH ) SO 2NH SO

1 5

(*)  Trong gc axit ca mt s mui (nh Na2HPO3,  NaH2PO2)  vn cn hiro,  nhng l mui

trung ho v cc hiro  khng c kh nng phn li ra ion H+.



Bi tp

1 . Pht biu  cc nh  ngha axit v baz theo thuyt A-r-ni-ut v thuyt Bron-stt.  Ly

cc th d  minh  ho.

2. Th no l baz mt nc v nhiu  nc,  axit mt nc v nhiu  nc,  hiroxit lng tnh,

mui trung ho,  mui axit ? Ly cc th d v vit phng trnh in li  ca chng trong nc.

3. Hng s phn  l i  axit,  hng  s phn l i  baz l g ? Ly th d.

4. Kt lun  no di  y l ng theo thuyt A-rniut ?

A.  Mt hp cht trong thnh phn phn t c hiro l axit.

B.  Mt hp cht trong thnh phn phn t c nhm OH l baz.

C.  Mt hp cht trong thnh phn phn t c hiro v phn  l i  ra H+ trong nc l axit.

D.  Mt baz khng nht thit phi  c nhm OH trong thnh phn  phn  t.

5. Theo thuyt Bronstt th nhn xt no sau  y l ng ?

A.  Trong thnh phn ca baz phi  c nhm OH.

B.  Axit hoc baz c th l phn  t hoc ion.

C.  Trong thnh phn ca axit c th khng c hiro.

D.  Axit hoc baz khng th l ion.

6. Chn cu  tr li  ng  trong  s cc cu  di  y :

A.  Gi tr  Ka ca mt axit ph  thuc vo nng .

B.  Gi tr  Ka ca mt axit ph  thuc vo p sut.

C.  Gi tr  Ka ca mt axit ph  thuc vo nhit .

D.  Gi tr  Ka ca axit cng nh lc axit cng  mnh.

7. Vit phng trnh  in  l i  ca cc cht sau  trong dung dch  :  K2CO3,  NaClO,  Na2HPO4,

Na3PO4,  Na2S,  NaHS,  Sn(OH)2.

8. Hy cho bit cc phn t v ion sau l axit,  baz hay lng tnh theo thuyt Bronstt :

HI,  CH3COO,  .  Gii  thch.

9. Vit biu  thc hng s phn l i  axit Ka hoc hng s phn l i  baz Kb cho cc trng hp

sau :  HF ;  ClO ;  ;  F.

1 0. C hai  dung dch  sau  :

a)  CH3COOH 0,1 0M (Ka = 1 ,75.1 05).  Tnh  nng  mol  ca ion  H+.                  

b)  NH3 0,1 0M (Kb = 1 ,80.1 05).  Tnh  nng  mol  ca ion  OH.

+

4NH

   3 2 2
2 4 4 3 4H PO , PO , NH , S , HPO

1 6



I  - nc l cht in li  rt yu

1 . S in li  ca nc 

Bng dng c o nhy, ngi ta thy nc cng dn in nhng cc k yu.  

Nc l cht in li rt yu : (1 )

2. Tch s ion ca nc

T phng trnh (1 )  ta c th vit c biu thc hng s cn bng K ca 
phn ng :

Thc nghim  xc nh c rng,  nhit  thng c 555  triu phn t nc
ch c mt phn t phn li ra ion,  nn [H2O]  c coi l hng s.  T ,  t :

c gi l tch s ion ca nc, tch s ny l hng s  nhit  xc nh.

25oC :  ,  tuy nhin gi tr ny cn c dng

 nhit  khng khc nhiu vi 25oC 

Mt cch gn ng, c th coi gi tr tch s ion ca nc l hng s c trong
dung dch long ca cc cht khc nhau.

V mt phn t H2O phn li ra mt ion H+ v mt ion OH,  nn trong nc :

Nc c mi trng trung tnh,  nn c th nh ngha :
Mi trng trung tnh l mi trng trong  [H+]  = [OH]  = 1 ,0.107M.

+   
= = =

14 7[H ] [OH ] 1, 0.10 1, 0.10 M

+  
= =

14
H O2

K [H ].[OH ] 1, 0.10

H O2
K

+ 
= =H O 22

K K[H O] [H ].[OH ]

+ 

=

2

[H ][OH ]
K

[H O]

+ 
+2H O H OH

1 7

S in li  ca nc. ph. 

Cht ch  th  axit - baz 

 Hiu  tch  s ion  ca nc l g.

 Hiu  cch  nh  gi  axi t v  kim ca cc dung dch  theo
nng  ion  H+ v pH.

 Bit mu  ca mt s cht ch  th  trong dung dch   cc khong
pH khc nhau.

4
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3.  ngha tch s ion ca nc

a) Mi trng axit 

Khi ho tan axit vo nc, nng  H+ tng, nn nng  OH phi gim sao
cho tch s ion ca nc khng i.

Th d,  ho tan axit vo nc  nng  H+ bng 1 ,0.1 03 M th nng 

OH l :  

Vy mi trng axit l mi trng trong  [H+]  > [OH]  hay [H+]  > 1 ,0.107 M.

b) Mi trng kim

Khi ho tan baz vo nc, nng  OH tng, nn nng  H+ phi gim sao
cho tch s ion ca nc khng i.  Th d,  ho tan baz vo nc  nng 
OH bng 1 ,0.105M th nng  H+ l :

Vy mi trng kim l mi trng trong  :  [H+]  < [OH]  hay [H+]  <1 ,0.107 M.

Nhng th d trn cho thy, nu bit nng  H+ trong dung dch nc, th nng
 OH cng c xc nh v ngc li.  V vy,   axit v  kim ca dung
dch c th c nh gi ch bng nng  H+ :

Mi trng trung tnh :  [H+]  = 1 ,0.107M

Mi trng axit          :   [H+]  > 1 ,0.107M

Mi trng kim         :  [H+]  < 1 ,0.107M

II  - Khi  nim v pH. Cht ch  th  axit  baz

1 . Khi nim v pH

Nh  thy  trn,  da vo nng  H+ trong dung dch nc c th nh gi
c  axit v  kim ca dung dch.  Nhng dung dch thng dng c nng
 H+ nh,  trnh ghi nng  H+ vi s m m, ngi ta dng pH vi quy
c nh sau :

[H+]  = 1 ,0.10pH(*)M. Nu [H+]  = 1 ,0.10aM th pH = a.

 

+ 

 
= = =

14 14
9

5

1, 0.10 1, 0.10
[H ] 1, 0.10 M

[OH ] 1, 0.10

 

 

+ 
= = =

14 14
11

3

1, 0.10 1, 0.10
[OH ] 1, 0.10 M

[H ] 1, 0.10

(*)  V mt ton hc pH = lg[H+]



Th d : [H+]  = 1 ,0.101M  pH = 1 ,00 :  mi trng axit.

[H+]  = 1 ,0.107M  pH = 7,00 :  mi trng trung tnh.

[H+]  = 1 ,0.1011M  pH = 11 ,00 :  mi trng kim.

Thang pH thng dng c gi tr t 1  n 14.  

Gi tr pH c  ngha to ln trong thc t.  Chng hn, pH ca mu ngi v ng
vt c gi tr gn nh khng i.  Thc vt c th sinh trng bnh thng ch khi
gi tr pH ca dung dch trong t  trong khong xc nh c trng cho mi
loi cy.  Tc  n mn kim loi trong nc t nhin ph thuc rt nhiu vo pH
ca nc m kim loi tip xc.

2. Cht ch th axit - baz

Cht ch th axit-baz l cht c mu bin i ph thuc vo gi tr pH ca dung
dch.  Th d,  mu ca hai cht ch th axit - baz l qu v phenolphtalein trong
cc khong pH khc nhau c a ra trong bng 1 .1 .

Bng 1.1.  Mu ca qu v phenolphtalein trong dung dch  cc khong pH khc nhau

Trn ln mt s cht ch th c mu bin i k tip nhau theo gi tr pH, ta c
hn hp cht ch th vn nng.  Dng bng giy tm dung dch hn hp ny c
th xc nh c gn ng gi tr pH ca dung dch (hnh 1 .5).

 xc nh tng i chnh xc gi tr pH ca dung dch ngi ta dng my o pH.

Hnh 1.5. Mu ca cht ch th vn nng (thuc th MERCK ca c)  cc gi tr pH khc nhau

1

trung tnh   kim tng axit tng

pH 

[H+]  1 0 1

2

1 0 2

3

1 0 3

4

1 0 4

5

1 0 5

6

1 0 6

7

1 0 7

8

1 0 8

9

1 0 9

1 0

1 0 1 0

1 2

1 0 1 2

1 4

1 0 1 4 M

1 9

(*)  Trong dung dch xt c mu hng b mt.



Bi tp

1 . Pht biu  cc nh  ngha mi  trng axit,  trung tnh  v kim theo nng  H+ v pH.

2. Mt dung  dch  c [OH]  =  2,5.1 01 0M.  Mi  trng ca dung dch  l 

A.  axit               B.  kim               C.  trung tnh               D.  khng xc nh  c.  

3. Trong dung dch  HNO3 0,01 0M,  tch  s ion  ca nc l  

A.  [H+]  [OH]  =  1 ,0.1 01 4 ;  B.  [H+]  [OH]  >  1 ,0.1 01 4 ;  

C.  [H+]  [OH]  <  1 ,0.1 01 4 ; D.  khng xc nh  c.

4. Mt dung  dch  c [H+]  =  4,2.1 03M,  nh gi no di  y l ng ?

A.  pH  = 3,00 ; B.  pH  = 4,00 ;  

C.  pH  < 3,00 ; D.  pH  > 4,00.  

5. Mt dung dch  c pH  = 5,00,  nh gi no di  y l ng ?

A.  [H+]  =  2,0.1 05M ;  B.  [H+]  =  5,0.1 04M ;  

C.  [H+]  =  1 ,0.1 05M ; D.  [H+]  =   1 ,0.1 04M.

6. Ka(CH3COOH) = 1 ,75.1 05 ;  Ka(HNO2)  =  4,0.1 0
4.  Nu hai  axit c nng  mol  bng

nhau v  cng nhit ,  khi  qu trnh  in  l i   trng thi  cn  bng,  nh  gi no di

y l ng  ?

A.  ; B. ;

C. ; D.

7. Hai  dung dch  axit a ra  cu  6 c cng nng  mol  v  cng nhit ,  axit no c

 in  l i   ln  hn ?

8. Cht ch th  axit  baz l g ? Hy cho bit mu  ca qu v phenolphtalein  trong dung

dch  cc khong pH  khc nhau.

9. Cn bao nhiu  gam NaOH  pha ch 300,0 ml  dung  dch  c pH  = 1 0,0 ?

1 0.a)  Tnh  pH  ca dung dch  cha 1 ,46 g  HCl  trong  400,0 ml.

b)  Tnh  pH  ca dung  dch  to thnh sau  khi  trn  1 00,0 ml  dung dch  HCl  1 ,00M vi  

400,0 ml  dung dch  NaOH 0,375M.

 
>3 2[CH COO ] [NO ].<3 2pH(CH COOH) pH(HNO )

<
+ +

CH COOH HNO3 2
[H ] [H ]>

+ +
CH COOH HNO3 2

[H ] [H ]

20
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Rng c bo v bi  lp men  cng,  dy khong 2  mm.  Lp men  ny l  hp cht

Ca5(PO4)3OH v c to thnh  bng phn  ng :  

(1 )

Qu trnh  to lp men  ny l  s bo v t nhin  ca con  ngi  chng li  bnh  su rng.

Sau  ba n,  vi  khun  trong ming tn  cng cc thc n  cn  lu  li  trn  rng to thnh

cc axi t hu  c nh axi t axetic,  axi t l actic.  Thc n  vi  hm lng ng cao to iu

kin  tt cho vic sn  sinh  ra cc axi t .

Lng axi t trong ming tng,  pH  gim,  l m cho phn  ng sau  xy ra :

H+ + OH H2O

Khi  nng  OH gim,  theo nguyn  l  L Sa-t-l i -,  cn  bng (1 )  chuyn  dch  theo chiu

nghch  v men  rng b  mn,  to iu  kin  cho su  rng pht trin.

Bin  php tt nht phng su  rng l n  thc n  t chua,  t ng,  nh  rng sau  khi  n.

Ngi  ta thng trn  vo thuc nh  rng NaF hay SnF2,  v ion  F
 to iu  kin  cho phn

ng sau  xy ra :

Hp cht Ca5(PO4)3F l  men  rng thay th mt phn  Ca5(PO4)3OH.

nc ta,  mt s ngi  c thi  quen  n  tru,  vic ny rt tt cho vic to men  rng theo

phn  ng (1 ),  v trong tru  c vi  ti  (Ca(OH)2) ,  cha cc ion  Ca
2+ v OH lm cho cn

bng (1 )  chuyn  dch  theo chiu  thun.

 


2+ 3
4 5 4 35Ca  + 3 PO  + F   Ca (PO ) F

 2+ 3
4 5 4 35Ca  + 3 PO  + OH   Ca (PO ) OH 

pH v s su rng



I  - kin thc cn nm vng

Axit khi tan trong nc phn li ra cation H+ (theo thuyt A-r-ni-ut)  hoc axit l
cht nhng proton H+ (theo thuyt Bron-stt).

Baz khi tan trong nc phn li ra anion OH (theo thuyt A-r-ni-ut)  hoc baz
l cht nhn proton H+ (theo thuyt Bron-stt).

Cht lng tnh va c th th hin tnh axit,  va c th th hin tnh baz.

Hu ht cc mui khi tan trong nc phn li hon ton ra cation kim loi (hoc

cation )  v anion gc axit.

Nu gc axit cn cha hiro c tnh axit,  th gc  tip tc phn li yu ra cation
H+ v anion gc axit.

Hng s phn li axit Ka v hng s phn li baz Kb l cc i lng c trng
cho lc axit v lc baz ca axit yu v baz yu trong nc.

Tch s ion ca nc l .  Mt cch gn ng c

th coi gi tr ca tch s ny l hng s c trong dung dch long ca cc cht 

khc nhau.
Gi tr [H+]  v pH c trng cho cc mi trng :

Mi trng trung tnh :  [H+]  = 1 ,0.107M hay pH = 7,00

Mi trng axit          :  [H+]  > 1 ,0.107M hay pH < 7,00

Mi trng kim        :  [H+]  < 1 ,0.107M hay pH > 7,00

Mu ca qu, phenolphtalein v cht ch th vn nng trong dung dch  cc gi
tr pH khc nhau (xem bng 1 .1  v hnh 1 .5).

+ _ _14
H O2

K = [H ]  [OH ]  = 1 ,0.10

+

4NH

22

Luyn tp
Axit,  baz v mui

 Cng c kin  thc v axi t,  baz v mui .  

 Rn  luyn  k nng tnh  pH  ca cc dung dch  axi t mt nc

v baz mt nc.
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II  - Bi  tp 

1 . Vit cc biu  thc tnh  hng s phn  l i  axit Ka hoc hng s phn l i  baz Kb ca cc

axit v baz sau  :  HClO,  BrO,  HNO2, .

2. i  vi  dung dch  axit yu  HNO2 0,1 0M,  nu b qua s in  l i  ca nc th nh gi

no sau  y l ng ?

A.  pH  > 1 ,00 ; B.  pH  = 1 ,00 ; C.  [H+]  > ; D.  [H+]  <  

3. i  vi  dung  dch  axit mnh HNO3 0,1 0M,  nu b qua s in  l i  ca nc th nh gi

no sau  y l ng ?

A.  pH  < 1 ,00 ; B.  pH  > 1 ,00 ; C.  [H+]  = ; D.  [H+]  >  

4.  in  l i   ca axit yu  tng theo  pha long dung dch.  Khi   gi tr  ca hng s

phn l i  axit Ka

A.  tng. B.  gim.  C.  khng i. D. c th tng, c th gim.

5. a)  Ho tan  hon ton 2,4 g  Mg trong 1 00,0 ml  dung dch  HCl  2,1 M.  Tnh pH  ca dung

dch thu  c.

b)  Tnh  pH  ca  dung  d ch  thu  c sau  kh i  trn  40,0  ml  dung  d ch  HCl  0,50M  vi

60,0  ml  dung dch  NaOH 0,50M.

6. Vit phng trnh in li  ca cc cht sau trong nc :  MgSO4,  HClO3,  H2S,  Pb(OH)2,  LiOH.

7. Ion  no di  y l axit theo thuyt Bron-stt ?

A.  B.  C.  D.

8. Theo thuyt Bron-stt,  ion  no di  y l baz ?

A.  Cu2+ ; B.  Fe3+ ; C.  BrO ; D.  Ag+.

9. Ion  no sau  y l lng tnh  theo thuyt Bron-stt ?

A.  Fe2+ ; B.  Al3+ ; C.  HS ; D.  Cl.

1 0. Tnh nng  mol  ca ion  H+ trong dung dch  HNO2 0,1 0M,  bit rng  hng s phn l i

axit ca HNO2 l Ka = 4,0.1 0
4.

2
3SO .

3NO ;+

4NH ;2
4SO ;



3[NO ] .

3[NO ]



2[NO ] .

2[NO ]



2NO
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Phn ng trao i ion trong

dung dch cc cht in li

 Hiu  bn  cht v iu  kin  xy ra phn  ng trao i  ion  trong 
dung dch  cc cht in  l i .

 Vit c phng trnh  ion  rt gn  ca phn  ng trong dung 
dch  cc cht in  l i .

I  iu kin xy ra phn ng trao i ion trong dung dch 
cc cht in li

1 . Phn ng to thnh cht kt ta

Th nghim : Nh dung dch natri sunfat (Na2SO4)  vo ng nghim ng dung
dch bari clorua (BaCl2)  thy kt ta trng ca BaSO4 xut hin :  

Na2SO4 + BaCl2      2NaCl  + BaSO4  (1 )

Gii thch : Na2SO4 v BaCl2 u d tan v phn li mnh trong nc :

Na2SO4  2Na+ +

BaCl2  Ba2+ + 2Cl

Trong s bn ion c phn li ra ch c cc ion Ba2+ v kt hp c vi
nhau to thnh cht kt ta l BaSO4 (hnh 1 .6),  nn thc cht phn ng trong
dung dch l :

Ba2+ +  BaSO4  (2)

Phng trnh (2)  c gi l phng trnh ion rt gn ca phn ng (1 ).

Phng trnh ion rt gn cho bit bn cht ca
phn ng trong dung dch cc cht in li.

Cch chuyn phng trnh ho hc di dng
phn t thnh phng trnh ion rt gn nh sau :

 Chuyn tt c cc cht va d tan va in li
mnh thnh ion,  cc cht kh,  kt ta,  in li yu
 nguyn dng phn t.  Phng trnh thu c
l phng trnh ion y ,  th d i vi phn
ng (1 )  ta c :

2
4SO

2
4SO

2
4SO

Hnh 1.6. Cht kt ta BaSO4
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2Na+ + + Ba2+ +  2Cl  BaSO4  + 2Na+ + 2Cl

 Lc b nhng ion khng tham gia phn ng, ta c phng trnh ion rt gn :  

Ba2+ +   BaSO4 

T phng trnh ny ta thy rng, mun iu ch BaSO4 cn trn hai dung dch,

mt dung dch cha ion Ba2+ v dung dch kia cha ion .

2. Phn ng to thnh cht in li  yu

a) Phn ng to thnh nc

Th nghim : Chun b mt cc ng 25  ml dung

dch NaOH 0,10M.  Nh vo  vi git dung dch 

phenolphtalein.  Dung dch c mu hng (hnh 1 .7).

Rt t t dung dch HCl 0,10M vo cc trn,  va

rt va khuy cho n khi mt mu.  Phn ng 

nh sau : HCl + NaOH  NaCl + H2O

Gii thch : NaOH v HCl u d tan v phn li
mnh trong nc :

NaOH  Na+ + OH

HCl     H+ + Cl

Cc ion OH trong dung dch NaOH lm cho phenolphtalein chuyn sang mu
hng.  Khi cho dung dch HCl vo dung dch NaOH, ch c cc ion H+ ca HCl
phn ng vi cc ion OH ca NaOH to thnh cht in li rt yu l H2O.
Phng trnh ion rt gn l :   H+ + OH  H2O

Khi mu ca dung dch trong cc mt,   l lc cc ion H+ ca HCl  phn ng
ht vi cc ion OH ca NaOH.

Phn ng gia dung dch axit v hiroxit c tnh baz rt d xy ra v to thnh
cht in li rt yu l H2O.  

Chng hn, Mg(OH)2 t tan trong nc, nhng d dng tan trong dung dch
axit mnh :

Mg(OH)2 (r)  + 2H
+  Mg2+ + 2H2O

b) Phn ng to thnh axit yu

Th nghim : Nh dung dch HCl vo ng nghim ng dung dch CH3COONa,
axit yu CH3COOH s to thnh.

2
4SO

2
4SO

2
4SO
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Hnh 1.7. Mu ca phenolphtalein
trong mi trng kim 



HCl + CH3COONa  CH3COOH + NaCl

Gii thch : HCl v CH3COONa l cc cht d tan v phn li mnh :

HCl  H+ + Cl

CH3COONa  Na+ + CH3COO

Trong dung dch,  cc ion H+ s kt hp vi cc ion CH3COO to thnh cht
in li yu l CH3COOH (mi gim).  Phng trnh ion rt gn :

CH3COO + H+  CH3COOH

3. Phn ng to thnh cht kh

Th nghim : Rt dung dch HCl vo cc ng dung dch Na2CO3  ta thy c bt
kh thot ra :

2HCl + Na2CO3  2NaCl + CO2 + H2O

Gii thch :  HCl v Na2CO3 u d tan v phn li mnh :

HCl  H+ + Cl

Na2CO3  2Na+ + 

Cc ion H+ v trong dung dch kt hp vi nhau to thnh axit yu l

H2CO3.  Axit ny khng bn b phn hu ra CO2 v H2O :

Phng trnh ion rt gn :

Phn ng gia mui cacbonat v dung dch axit rt

d xy ra,  v va to thnh cht in li rt yu l

H2O, va to ra cht kh CO2 tch khi mi trng

phn ng.  Chng hn, cc mui cacbonat t tan trong nc, nhng d tan trong

cc dung dch axit.  Th d,  vi (CaCO3) rt d tan trong dung dch HCl (hnh 1 .8).

CaCO3 (r)  + 2HCl  CO2 + H2O + CaCl2

+ +   +2
3 2 22H CO CO H O

  +2 3 2 2H CO CO H O

+ + 3 2 3H HCO H CO

+  + 2
3 3H CO HCO

2
3CO

2
3CO
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Hnh 1.8. Phn ng to thnh

cht kh CO2



Phng trnh ion rt gn :

CaCO3(r)  + 2H
+  Ca2+ + CO2 + H2O

Kt lun :  

a)  Phn ng xy ra trong dung dch cc cht in li l phn ng gia cc ion.

b) Phn ng trao i ion trong dung dch cc cht in li ch xy ra khi cc ion
kt hp c vi nhau to thnh t nht mt trong cc cht sau :

 Cht kt ta.

 Cht in li yu.

 Cht kh.

II  - Phn ng thu phn ca mui

1 . Khi nim s thu phn ca mui

Nc nguyn cht c pH = 7,0 nhng nhiu mui khi tan trong nc lm cho pH
bin i,  iu  chng t mui  tham gia phn ng trao i ion vi nc lm
cho nng  H+ trong nc bin i.  Phn ng trao i ion gia mui v nc
l phn ng thu phn ca mui.

2. Phn ng thu phn ca mui

Th d 1: Khi xc nh pH ca dung dch CH3COONa trong nc, ta thy pH > 7,0.  

iu ny c gii thch nh sau :  CH3COONa ho tan trong nc phn li ra ion
theo phng trnh CH3COONa  Na+ + CH3COO . Anion CH3COO phn ng
vi H2O to ra cht in li yu CH3COOH.  Phng trnh ion rt gn :

CH3COO + HOH   CH3COOH + OH

Cc anion OH c gii phng, nn mi trng c pH > 7,0.  Sn phm phn
ng l axit (CH3COOH) v baz (OH ),  do  c phn ng ngc li.  Cation
Na+ trong mui CH3COONa l cation ca baz mnh (NaOH), nn khng phn
ng vi nc.

Th d 2: pH ca dung dch Fe(NO3)3 nh hn 7,0 v cation Fe
3+ c to ra do

s in li ca Fe(NO3)3 tc dng vi H2O to thnh cht in li yu l Fe(OH)2+

v gii phng cc ion H+ :

Fe3+ + HOH  Fe(OH)2+ + H+

Nng  H+ tng ln, nn dung dch c pH < 7,0.  Phn ng l thun nghch v
Fe(OH)2+ l baz, cn H+ l axit, nn c phn ng ngc li.  Ion l gc ca
axit mnh (HNO3),  nn khng phn ng vi nc.

3NO
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Th d 3 : Khi ho tan (CH3COO)2Pb trong nc, c hai ion Pb
2+ v CH3COO

u b thu phn.  Mi trng l axit hay kim ph thuc vo  thu phn ca

hai ion.  

Th d 4 : Nhng mui axit nh NaHCO3,  KH2PO4,  K2HPO4 khi ho tan trong

nc phn li ra cc anion , , .  Cc ion ny l lng tnh.

Chng cng phn ng vi H2O, mi trng ca dung dch tu thuc vo bn cht

ca anion.

Kt lun :

a) Khi mui trung ho to bi cation ca baz mnh v anion gc axit yu tan trong

nc th gc axit yu b thu phn, mi trng ca dung dch l kim (pH >  7,0).

Th d : CH3COONa ;  K2S ;  Na2CO3.

b)  Khi mui trung ho to bi cation ca baz yu v anion gc axit mnh, tan

trong nc th cation ca baz yu b thu phn lm cho dung dch c tnh axit

(pH <  7,0).

Th d : Fe(NO3)3,  NH4Cl, ZnBr2.

c)  Khi mui trung ho to bi cation ca baz mnh v anion gc axit mnh tan

trong nc cc ion khng b thu phn, mi trng ca dung dch vn trung tnh

(pH = 7,0).

Th d :  NaCl,  KNO3,  KI.

d) Khi mui trung ho to bi cation ca baz yu v anion gc axit yu tan

trong nc c cation v anion u b thu phn.  Mi trng ca dung dch ph

thuc vo  thu phn ca hai ion.

Bi tp

1 . iu  kin   xy ra phn  ng  trao i  ion  trong dung  dch  cc cht in  l i  l g ?

Ly cc th d  minh  ho.

2. Vit phng trnh  ion  rt gn  ca cc phn ng (nu c)  xy ra trong dung  dch  gia

cc cp cht sau  :

a)  Fe2(SO4)3 + NaOH b) KNO3 + NaCl

c)  NaHSO3 + NaOH d)  Na2HPO4 + HCl

e)  Cu(OH)2 (r)  + HCl  g)  FeS (r)   + HCl

h)  Cu(OH)2(r)  + NaOH (c) i)  Sn(OH)2(r)  + H2SO4

2
4

HPO2 4
H PO3

HCO
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3. Hy iu  ch kt ta CuS bng ba phn ng trao i  ion  khc nhau xy ra trong dung

dch.  T  rt ra bn  cht ca phn ng trong cc dung dch  ny.  

4. Phng trnh  ion  rt gn ca phn  ng cho bit

A.  nhng ion  no tn  ti  trong  dung  dch.

B.  nng  nhng ion  no trong  dung  dch  ln  nht.

C.  bn cht ca phn ng  trong dung dch  cc cht in  l i .

D.  khng tn  ti  cc phn t trong dung dch  cc cht in  l i .

5. a) Dng phn ng ho hc  tch cation  Ca2+ ra khi  dung  dch  cha NaNO3 v

Ca(NO3)2.

b)  Dng phn ng ho hc  tch anion  Br ra khi  dung dch  cha KBr v KNO3.

6. Mt trong cc nguyn nhn gy bnh au  d dy l do lng axit HCl  trong  d dy qu

cao.   gim bt lng axit,  ngi  ta thng ung dc phm Nabica (NaHCO3).  Vit

phng trnh  ion  rt gn ca phn  ng xy ra.

7.  Khi nhng cp in cc vo cc ng dung dch H2SO4 trong b dng c nh  hnh 1 .1

ri  ni  cc dy dn in  vi  ngun in,  bng n sng r.  Sau  khi  thm vo cc 

mt lng dung dch  Ba(OH)2,  bng n sng yu i .  Nu cho d dung dch  Ba(OH)2
vo,  bng n li  sng r.  Gii  thch.

8.  Vit phng trnh  ho hc di  dng phn t v ion  rt gn ca phn ng trao i  ion

trong dung dch  to thnh tng kt ta sau  (hnh  1 .9)  :

a)  CuS ; b)  CdS ; c)  MnS ;  d)  ZnS ; e)  FeS.

a)  b)  c)  d)  e)

Hnh 1.9

9. Dung dch  cht no di  y c mi  trng kim ?

A.  AgNO3 ; B.  NaClO3 ; C.  K2CO3 ;  D.  SnCl2.

1 0. Dung dch  cht no di  y c mi  trng axit ?

A.  NaNO3 ; B.  KClO4 ; C.  Na3PO4 ; D.  NH4Cl.

1 1 . Tnh  nng  H+ (mol/l)  trong  cc dung dch  sau  :

a)  CH3COONa 0,1 0M (Kb ca CH3COO l 5,71 .1 01 0)  ;

b)  NH4Cl  0,1 0M (Ka ca l 5,56.1 01 0).+

4NH
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I  - Kin thc cn nm vng

Phn ng trao i ion trong dung dch cc cht in li ch xy ra khi cc ion kt
hp c vi nhau to thnh t nht mt trong cc cht sau :

a)  Cht kt ta.

b) Cht in li yu.

c)  Cht kh.

2. Phn ng thu phn ca mui l phn ng trao i ion gia mui v nc.  Ch
nhng mui cha gc axit yu hoc (v) cation ca baz yu mi b thu phn.

Phng trnh ion rt gn cho bit bn cht ca phn ng trong dung dch cc cht
in li.  Trong phng trnh ion rt gn ca phn ng, ngi ta lc b nhng ion
khng tham gia phn ng, cn nhng cht kt ta,  in li yu, cht kh c gi
nguyn di dng phn t.

II  - Bi  tp
1 . Vit phng trnh  ion  rt gn ca cc phn ng  (nu  c)  xy ra trong dung dch  gia cc

cp cht sau  :

a)  MgSO4 + NaNO3 ; b)  Pb(NO3)2 + H2S ;

c)  Pb(OH)2 + NaOH ; d)  Na2SO3 + H2O ;

e)  Cu(NO3)2 + H2O ; g)  Ca(HCO3)2 + Ca(OH)2 ;

h)  Na2SO3 + HCl  ; i)  Ca(HCO3)2 + HCl

2. Phn ng trao i  ion  trong dung dch  cc cht in l i  ch xy ra khi   

A.  cc cht phn ng phi  l nhng cht d tan.
B.  mt s ion  trong dung dch  kt hp c vi  nhau  lm gim nng  ca chng.

Cng c kin  thc v iu  kin  xy ra phn  ng trao i  ion  trong 
dung dch  cc cht in  l i .  

Rn  l uyn  k nng vit phng trnh  ion  rt gn  ca cc phn  ng.

Luyn tp
Phn ng trao i ion trong dung dch
cc cht in li  
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C.  phn ng khng phi  l thun  nghch.
D.  cc cht phn ng  phi  l nhng cht in  l i  mnh.  

3. Rau qu kh c bo qun bng kh SO2 thng cha mt lng nh hp cht c gc

.   xc nh  s c mt ca cc ion  trong rau  qu,  mt hc sinh  ngm mt

t qu u  trong nc.  Sau  mt thi  gian  lc ly dung dch  ri  cho tc dng vi  dung

dch  H2O2 (cht oxi  ho),  sau   cho tc dng tip vi  dung dch  BaCl2.  Vit cc

phng trnh  ion  rt gn ca cc phn ng   xy ra.

4. Nhng ho cht sau  thng c dng trong cng vic ni  tr :  mui  n,  gim,  bt n

(NH4HCO3),  phn chua (KAl(SO4)2. 1 2H2O),  mui  iot (NaCl  + KI ).  Hy dng cc phn

ng ho hc  phn bit chng.  Vit phng trnh  ion  rt gn ca cc phn ng.

5. Ho tan  hon ton 0,1 022 g  mt mui  kim loi  ho tr  hai  MCO3 trong  20,00 ml  dung

dch  HCl  0,080M.   trung ho lng HCl  d cn 5,64 ml  dung dch  NaOH 0,1 0M.  

Xc nh  kim loi  M.

6. Dung dch  cht no di  y c pH  = 7,0 ?

A.  SnCl2 ; B.  NaF ; C. ; D.  KBr.

7. Dung dch cht no sau  y c pH  < 7,0 ?

A.  KI ; B.  KNO3 ; C.  FeBr2 ; D.  NaNO2.

8. Dung dch  cht no  cu  7 c pH  > 7,0 ?

9. Vit phng trnh  ho hc di  dng phn t v ion  rt gn ca phn ng trao i  ion

trong dung dch   to thnh tng kt ta sau  (hnh  1 .1 0)  :  

a)  Cr(OH)3 ; b)  Al(OH)3 ; c)  Ni(OH)2.

Hnh 1.10

1 0. Tnh  nng   mol  ca cc ion  H+ v OH trong  dung  d ch  NaNO2 1 ,0M,  bit rng

hng s phn l i  baz ca l Kb = 2,5.1 0
11 .

2NO

a) b) c)

3 2Cu(NO )

2
3SO2

3SO
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I  - ni  dung th nghim v cch tin hnh 

Th nghim 1 :  Tnh axit baz

a) t mt mu giy ch th pH ln mt knh ng h.  Nh ln mu giy  mt
git dung dch HCl 0,1 0M.  So snh mu ca mu giy vi mu chun  bit
gi tr pH.

b) Lm tng t nh trn,  nhng thay dung dch HCl ln lt bng tng dung
dch sau :  NH4Cl, CH3COONa, NaOH u c nng  0,10 mol/l.  Gii thch.

Th nghim 2 :  Phn ng trao i ion trong dung dch cc cht in li

a) Cho khong 2 ml dung dch Na2CO3 c vo ng nghim ng khong 2 ml
dung dch CaCl2 c.  Nhn xt hin tng xy ra.

b) Ho tan kt ta thu c  th nghim (a)  bng dung dch HCl long.  Quan
st cc hin tng xy ra.

c) Cho vo ng nghim khong 2 ml dung dch NaOH long.  Nh vo  vi
git dung dch phenolphtalein.  Nhn xt mu ca dung dch.  Nh t t dung dch
HCl long vo ng nghim trn,  va nh va lc cho n khi mt mu.  Gii thch
hin tng xy ra.

d) iu ch kt ta Zn(OH)2 bng cc dung dch ZnSO4 v NaOH.  Ly mt t
kt ta thu c vo ng nghim.  Thm t t dung dch NaOH vo cho n d.
Quan st cc hin tng xy ra.

Vit phng trnh ho hc ca cc phn ng xy ra trong cc th nghim di
dng phn t v ion rt gn.

II  - vit tng trnh

32

thc hnh
Tnh axit - baz. Phn ng trao i
ion trong dung dch cc cht in li  

 Cng c cc kin  thc v axi t -  baz v iu  kin  xy ra 
phn  ng trao i  ion  trong dung dch  cc cht in  l i .  

 Rn  luyn  k nng tin  hnh  th nghim trong ng nghim
v vi  lng nh ho cht.

8



33

2
nhm nit

Nhm nit gm nhng nguyn t no ? V tr ca chng trong
bng tun hon c lin quan nh th no vi cu to nguyn t
v phn t ca chng ?

Cc n cht v hp cht ca nit,  photpho c nhng tnh 
cht c bn no ? Da trn c s l thuyt  hc gii thch 
nhng tnh cht  nh th no ?

Lm th no iu ch c nit,  photpho v mt s hp cht
quan trng ca chng ?

Nh my phn m Ph M
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I  - V  tr ca nhm nit trong bng tun hon

Nhm nit gm cc nguyn t :  nit (N),  photpho (P),  asen (As),  antimon (Sb)

v bitmut (Bi).  Chng u thuc cc nguyn t p.

Bng 2.1.  Mt s tnh cht ca cc nguyn t nhm nit

II  - tnh cht chung ca cc nguyn t nhm nit

1 . Cu hnh electron nguyn t

Lp electron ngoi cng ca nguyn t l ns2np3 (c 5  electron)

Nit Photpho Asen Antimon Bitmut

S hiu  nguyn t 7 1 5 33 51 83

Nguyn t khi 1 4,01 30,97 74,92 1 21 ,75 208,98

Cu hnh  electron lp ngoi

cng
2s22p3 3s23p3 4s24p3 5s25p3 6s26p3

Bn knh  nguyn t (nm) 0,070 0,11 0 0,1 21 0,1 40 0,1 46

 m in 3,04 2,1 9 2,1 8 2,05 2,02

Nng lng ion  ho th nht

(kJ/mol)
1 402 1 01 2 947 834 703

Khi qut v nhm nit

Bit c nhm ni t gm nhng nguyn  t no.  

Bit c tnh  cht ca cc nguyn  t trong nhm l in  quan  nh

th no vi  cu  hnh  electron  nguyn  t,  bn  knh  nguyn  t v

 m in  ca cc nguyn  t .

9



trng thi c bn, nguyn t ca cc nguyn t nhm nit c 3  electron 

c thn, do  trong mt s hp cht chng c ho tr ba.

i vi nguyn t ca cc nguyn t P,  As,  Sb v Bi  trng thi kch thch,  mt

electron trong cp electron ca phn lp ns c th chuyn sang obitan d trng

ca phn lp nd.

Nh vy,  trng thi kch thch nguyn t ca cc nguyn t ny c 5  electron

c thn nn c th c ho tr nm trong cc hp cht.

2. S bin i tnh cht ca cc n cht

a) Tnh oxi ho kh

Trong cc hp cht,  cc nguyn t nhm nit c s oxi ho cao nht l +5.  Ngoi

ra,  chng cn c cc s oxi ho +3  v 3.  Ring nguyn t nit cn c thm cc

s oxi ho +1 ,  +2,  +4.

Do c kh nng gim v tng s oxi ho trong cc phn ng ho hc, nn nguyn t

cc nguyn t nhm nit th hin tnh oxi ho v tnh kh.  Kh nng oxi ho

gim dn t nit n bitmut, ph hp vi chiu gim  m in ca nguyn t cc

nguyn t trong nhm.

b) Tnh kim loi phi kim 

i t nit n bitmut,  tnh phi kim ca cc nguyn t gim dn, ng thi tnh

kim loi tng dn.  Nit,  photpho l cc phi kim.  Asen th hin tnh phi kim tri

hn tnh kim loi.  Antimon th hin tnh kim loi v tnh phi kim  mc  gn

nh nhau, cn  bitmut tnh kim loi tri hn tnh phi kim.

3. S bin i tnh cht ca cc hp cht

a) Hp cht vi hiro

Tt c cc nguyn t nhm nit u to c hp cht kh vi hiro (hirua),  c

cng thc chung l RH3.   bn nhit ca cc hirua gim dn t NH3 n

BiH3.  Dung dch ca chng khng c tnh axit.

 
 

ns2
np3

nd0
 

 

ns1
np3

nd1
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b) Oxit v hiroxit

T nit n bitmut,  tnh axit ca cc oxit v hiroxit tng ng gim dn ng

thi tnh baz ca chng tng dn.  bn ca cc hp cht vi s oxi ho +3

tng, cn  bn ca cc hp cht vi s oxi ho +5  ni chung gim.  Cc oxit

ca nit v photpho vi s oxi ho +5  (N2O5,  P2O5)  l oxit axit,  hiroxit ca

chng l cc axit (HNO3,  H3PO4).  Trong cc oxit vi s oxi ho +3  th As2O3 l

oxit lng tnh,  tnh axit tri hn tnh baz ;  Sb2O3 l oxit lng tnh,  tnh baz

tri hn tnh axit,  cn Bi2O3 l oxit baz, tan d dng trong dung dch axit v

hu nh khng tan trong dung dch kim.

Bi tp

1 . Vit cu hnh  electron  nguyn t ca cc nguyn t asen,  antimon v bitmut  trng

thi  c bn v trng thi  kch  thch.

2. Da vo  m in  ca cc nguyn t,  hy gii  thch  :

a)  Ti  sao t nit n bitmut tnh  phi  kim ca cc nguyn t gim dn ?

b)  Ti  sao tnh  phi  kim ca nit yu hn so vi  oxi  v cng yu hn so vi  flo ?

3. Nu mt s hp cht trong  nit v photpho c s oxi  ho 3,  +3,  +5.

4. Ti sao trong cc hp cht nit ch c ho tr  ti  a l 4,  trong khi  i  vi  cc nguyn t

cn li  ho tr  ti  a ca chng l 5 ?

5. Lp cc phng trnh  ho hc sau  v cho bit As,  Bi  v Sb2O3 th hin  tnh  cht g ?

a)  As + HNO3  H3 AsO4 + NO2 + H2O

b) Bi  + HNO3  Bi(NO3)3 +  NO + H2O

c) Sb2O3 + HCl    SbCl3 + H2O

d) Sb2O3 + NaOH  NaSbO2 + H2O

36
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I  - Cu to phn t 

Nguyn t nit c cu hnh
electron 1 s22s22p3,  phn lp
ngoi cng c 3  electron c
thn.  Hai nguyn t nit lin
kt vi nhau bng ba lin kt
cng ho tr khng c cc,  to
thnh phn t N2.

II  - Tnh cht vt l

iu kin thng, nit l cht kh khng mu, khng mi,  khng v,  hi nh
hn khng kh,  ho lng  196oC, ho rn  210oC.  Kh nit tan rt t trong
nc ( iu kin thng, 1  lt nc ho tan c 0,015  lt kh nit).  Nit khng
duy tr s chy v s h hp.

III  - Tnh cht ho hc

V c lin kt ba vi nng lng lin kt ln (ENN = 946 kJ/mol) nn phn t
nit rt bn.  nhit  thng, nit kh tr v mt ho hc nhng  nhit 
cao nit tr nn hot ng hn v c th tc dng vi nhiu cht.

Nguyn t nit c  m in ln ch nh hn  m in ca flo,  clo v oxi.
Tu thuc vo cht phn ng m nit th hin tnh oxi ho hay tnh kh.  Tuy
nhin, tnh oxi ho vn tri hn tnh kh.

1 . Tnh oxi ho

a) Tc dng vi hiro

nhit  cao (trn 400oC), p sut cao v c cht xc tc,  nit tc dng trc
tip vi hiro to ra kh amoniac. y l phn ng thun nghch v to nhit.

Nit  

 Hiu  cu  to phn  t,  cc tnh  cht vt l  v ho hc ca ni t.  

 Bit phng php iu  ch ni t trong phng th nghim,  trong 

cng nghip v ng dng ca ni t.

2s2
2p3

2s2
2p3

Cng thc electron

Cng thc cu tao

N

N N

N
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;      H = 92 kJ

b) Tc dng vi kim loi

 nhit  thng, nit ch tc dng vi kim loi liti,  to thnh liti nitrua :  

 nhit  cao,  nit tc dng vi mt s kim loi nh Ca,  Mg, Al,. . .

Trong cc phn ng vi hiro v kim loi,  s oxi ho ca nit gim :  nit th

hin tnh oxi ho.

2. Tnh kh

nhit  khong 3000oC (hoc nhit  ca l h quang in),  nit kt hp

trc tip vi oxi to ra kh nit monooxit (NO) :  

;  H = +180 kJ

y l phn ng thun nghch v thu nhit.  phn ng ny,  s oxi ho ca nit

tng, nit th hin tnh kh.  

Trong thin nhin,  kh NO c to

thnh khi c cn ging (hnh 2.1 ).

iu kin thng, kh NO khng mu

kt hp ngay vi oxi trong khng kh,

to ra kh nit ioxit (NO2) mu nu .

Cc oxit khc ca nit nh N2O, N2O3,

N2O5 khng iu ch c t phn ng

trc tip gia nit v oxi.

+ +

+ 

2 4

222NO O 2NO

+

+ 

o0 2t

2 2N O 2 NO





0 3ot
2 233Mg + N   Mg N  (magie nitrua)



+ 

0 3

2 36Li N 2Li N



+ 

o0 3t , P

2 2 3xt
N 3H 2 NH
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Hnh 2.1.  Trong cn ging,  sm st cung

cp nng lng cho phn ng gia N2 v O2

to thnh NO



IV - Trng thi t nhin v iu ch

1 . Trng thi t nhin

Trong t nhin,  nit tn ti  dng t do v dng hp cht.  

 dng t do,  nit chim khong 80% th tch ca khng kh.  Nit trong t

nhin l hn hp ca hai ng v :  (99,63%) v (0,37%).

 dng hp cht,  nit c nhiu trong khong vt natri nitrat (NaNO3)  vi tn
gi l dim tiu natri.  Nit cn c trong thnh phn ca protein,  axit nucleic,. . .
v nhiu hp cht hu c khc.  

2. iu ch

a) Trong cng nghip

Trong cng nghip,  nit c sn xut bng phng php chng ct phn on
khng kh lng.  Sau khi  loi b CO2 v hi nc, khng kh c ho lng
di p sut cao v nhit  thp.  Nng dn nhit  khng kh lng n 196oC
th nit si v c tch khi oxi lng v oxi c nhit  si cao hn ( 183oC).
Kh nit c vn chuyn trong cc bnh thp,  nn di p sut 150 atm.

b) Trong phng th nghim 

Ngi ta iu ch mt lng nh nit tinh khit bng cch un nng nh dung
dch bo ho mui amoni nitrit (mui amoni ca axit nitr) :  

C th thay mui amoni nitrit km bn bng dung dch bo ho ca mui natri
nitrit (NaNO2)  v amoni clorua (NH4Cl) :

V - ng dng

Nguyn t nit l mt trong nhng thnh phn dinh dng chnh ca thc vt.
Trong cng nghip,  phn ln lng nit sn xut ra c dng  tng hp 
amoniac,  t  sn xut phn m, axit nitric,. . .  Nhiu ngnh cng nghip nh
luyn kim, thc phm, in t,. . .  s dng nit lm mi trng tr.  Nit lng c
dng  bo qun mu v cc mu vt sinh hc khc.



ot
4 2 2 2NH NO  N  + 2H O

15
7N

14
7N
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Bi tp

1 . Ion  nitrua N3 c cu hnh  electron ging cu hnh  electron  nguyn t ca kh tr no,

ca ion  halogenua v ca ion  kim loi  kim no ? Hy vit cu hnh  electron  ca chng.

2. Trnh  by cu to ca phn t N2.  V sao  iu  kin  thng N2 l mt cht tr ? iu

kin  no N2 tr nn hot ng hn ?

3. Xut pht t nhit phn  l i  thnh  nguyn t (H) ca cc phn t cho di  y,  hy cho

bit  iu  kin  thng cht no (nit,  h iro,  oxi,  clo)  tham gia phn ng ho hc kh

nht v cht no d nht ? V sao ?

N2  2N ;    H = +946 kJ/mol

H2  2H ;    H = +431 ,8 kJ/mol

O2  2O ;    H = +491  kJ/mol

Cl2  2Cl  ;   H = +238 kJ/mol.

4. Nu nhng tnh  cht ho hc c trng ca nit v dn ra nhng phn  ng  ho hc 

minh ho.

5. Bng th nghim no c th bit c nit c ln  mt trong nhng tp cht :  clo,  hiro

clorua,  hiro sunfua ? Vit phng trnh  ho hc ca cc phn  ng xy ra.

6. Trn 200,0 ml  dung dch  natri  nitrit 3,0M vi  200,0 ml  dung dch  amoni  clorua 2,0M ri

un nng cho n khi  phn  ng thc hin  xong.  Xc nh  th tch  ca kh nit sinh  ra

(o  ktc)  v nng   mol  ca cc mui  trong  dung  d ch  sau  phn  ng.  Gi th it

th tch  ca dung dch  bin i  khng ng k.
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A.  amoniac

I  - cu to phn t

Do c ba electron c thn, nn nguyn

t nit trong phn t amoniac to thnh

ba lin kt cng ho tr vi ba nguyn

t hiro.

Phn t NH3 c cu to hnh chp, vi

nguyn t nit  nh, y l mt tam

gic m nh l ba nguyn t hiro 

(hnh 2.2).  Ba lin kt N  H u l lin

kt c cc,  cc cp electron chung u

lch v pha nguyn t nit.  Do ,

NH3 l phn t c cc :   N c d in

tch m,  cc nguyn t H c d in

tch dng.

II  - tnh cht vt l

 Amoniac l cht kh khng mu, mi khai v sc,  nh hn khng kh nn c

th thu kh NH3 bng cch y khng kh (p ngc bnh).

41

amoniac v mui amoni

 Bit c tnh  cht vt l ,  ho hc ca amoniac (NH3 )  v 

mui  amoni .  

 Bit r vai  tr quan  trng ca amoniac v mui  amoni  trong

i  sng v trong sn  xut.

 Vn dng nguyn  l  chuyn  dch  cn  bng  gii  thch  cc 

iu  kin  ca phn  ng tng hp amoniac t ni t v hiro.

. .
H : N : H..

H

Cng thc electron     Cng thc cu to

 

|
H N H

H

H

N

H

H

1 07
o

0,1 02 nm

Hnh 2.2. S  cu to ca phn t
amoniac

11



 Kh NH3 tan rt nhiu trong nc :  1  lt nc

 20oC ho tan c khong 800 lt kh NH3.

Th nghim  hnh 2.3  chng minh tnh tan

nhiu ca NH3 trong nc.  Do tan nhiu trong

nc, p sut ca kh NH3 trong bnh gim t

ngt,  nc trong cc b ht vo bnh qua ng

thu tinh vut nhn, phun thnh cc tia nc

c mu hng.  

 Amoniac tan trong nc to thnh dung dch

amoniac.  Dung dch amoniac m c thng

c nng  25% (D = 0,91  g/cm3).

III  - tnh cht ho hc

1 . Tnh baz yu

a) Tc dng vi nc 

Khi tan trong nc, mt phn nh cc phn t amoniac kt hp vi ion H+ ca

nc, to thnh ion amoni v ion hiroxit (OH)  :  

Ion OH lm cho dung dch c tnh baz, tuy nhin so vi dung dch kim mnh
(th d NaOH) cng nng , th nng  ion OH do NH3 to thnh nh hn nhiu.

Trong dung dch,  amoniac l mt baz yu :   25oC, hng s phn li baz 
Kb = 1 ,8.10

5.  Dung dch amoniac lm cho phenolphtalein t khng mu chuyn
sang mu hng, qu tm chuyn sang
mu xanh.  Li dng tnh cht ny
ngi ta dng giy qu tm m 
nhn ra kh amoniac.

b) Tc dng vi axit

Amoniac (dng kh cng nh dung
dch)  kt hp d dng vi axit to
thnh mui amoni.

Th d : 2NH3 + H2SO4  (NH4)2SO4
+


+

3 4NH  + H  NH

+ _
3 2 4NH  + H O NH + OH  

+

4(NH )

42

Hnh 2.4. S to thnh "khi" amoni clorua

Nc co pha

phenolphtalein

NH3

Hnh 2.3. Th nghim v tnh tan
nhiu ca NH3 trong nc



Khi t hai bnh m nt ng dung dch HCl c v NH3 c gn nhau th thy
c "khi"  mu trng to thnh (hnh 2.4).  "Khi"  l nhng ht nh li ti ca tinh
th mui amoni clorua (NH4Cl).  Mui ny c to thnh do kh amoniac v kh
hiro clorua ho hp vi nhau :

NH3 (k) + HCl (k)  NH4Cl (r)

Phn ng ny cng c s dng  nhn ra kh amoniac.

c)  Tc dng vi dung dch mui 

Dung dch amoniac c kh nng lm kt ta nhiu hiroxit kim loi khi tc dng
vi dung dch mui ca chng.

Th d : Al3+ + 3NH3 + 3H2O  Al(OH)3 + 

2. Kh nng to phc

Dung dch amoniac c kh nng ho tan hiroxit hay mui t tan ca mt s kim
loi,  to thnh cc dung dch phc cht.

Th d : Cu(OH)2 + 4NH3  [Cu(NH3)4] (OH)2

Cu(OH)2 + 4NH3  [Cu(NH3)4]
2+ + 2OH

(xanh thm)

AgCl + 2NH3  [Ag(NH3)2]Cl

AgCl + 2NH3  [Ag(NH3)2]
+ + Cl

S to  thnh  cc  ion  phc

[Cu(NH3)4]
2+,  [Ag(NH3)2]

+,. . .  xy

ra do cc phn t amoniac kt hp

vi cc ion Cu2+,  Ag+,. . .  bng cc

lin kt cho  nhn gia cp electron

cha s dng ca nguyn t nit vi

obitan trng ca ion kim loi.

3. Tnh kh

a) Tc dng vi oxi  

Khi t trong kh oxi,  amoniac chy
vi ngn la mu vng, to ra kh
nit v hi nc (hnh 2.5).



+  +
3 0ot

3 2 2 24 NH 3O 2N 6H O

+
43NH
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KClO3 + MnO2

Ngon la
mau vang

dd NH3  c

Hnh 2.5. Kh amoniac chy trong kh oxi



Khi t amoniac trong oxi khng kh c mt cht xc tc th to ra kh NO v nc :

b) Tc dng vi clo

Dn kh NH3 vo bnh cha kh clo,  NH3 t bc chy to ra ngn la c 
"khi"  trng.

"Khi"  trng l nhng ht NH4Cl sinh ra do kh HCl va to thnh ho hp 
vi NH3.  

c)  Tc dng vi oxit kim loi

Khi un nng, NH3 c th kh mt s oxit kim loi thnh kim loi,  chng hn
NH3 kh CuO mu en to ra Cu mu ,  nc v kh N2.

IV - ng dng

Amoniac  c  s dng    sn xut axit  nitric  ;  cc  loi  phn m nh 

ur ((NH2)2CO), NH4NO3,  (NH4)2SO4,. . .  ;  iu ch hirazin (N2H4)  lm nhin

liu cho tn la.  Amoniac lng c dng lm cht gy lnh trong my lnh.

V - iu ch

1 . Trong phng th nghim

Kh amoniac c iu ch bng cch cho mui amoni tc dng vi cht kim
khi un nng nh.  

Th d :

Mun iu ch nhanh mt lng nh kh amoniac,  ngi ta thng un nng

dung dch amoniac m c.   lm kh kh,  cho kh NH3 va c to thnh

c ln hi nc i qua bnh ng vi sng (CaO).

  



+  + +

3 0ot
23 22NH 3CuO 3Cu N 3H O



+  +

3 0

3 2 22NH 3Cl N 6HCl

 +

+  +

3 2ot
3 2 2xt

4NH 5O 4NO 6H O
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2. Trong cng nghip 

Amoniac c tng hp t kh nit v kh hiro theo phn ng :

N2(k) + 3H2(k)   2NH3(k)   ;      H = 92 kJ

y l phn ng thun nghch v to nhit.  Theo nguyn l chuyn dch cn bng

L Sa-t-li-,  mun cho cn bng chuyn dch v pha to thnh amoniac cn

phi h nhit  v tng p sut.  Tuy nhin,  nu nhit  thp qu th phn ng

xy ra rt chm v nu p sut cao qu th i hi thit b cng knh v phc tp.

Trn thc t,  ngi ta thng thc hin phn ng  nhit  khong 450  500oC,

p sut khong 200  300 atm v dng cht xc tc l st kim loi c trn

thm Al2O3,  K2O,.. .   lm cho cn bng nhanh chng c thit lp.  cc iu

kin nh trn,  hiu sut chuyn ho thnh NH3 cng ch t ti 20  25%.  

Hnh 2.6. S  thit b tng hp amoniac trong cng nghip

Hn hp kh N2 v H2 (t l mol 1  :  3)  c nn  p sut cao v a vo thp

tng hp (hnh 2.6).  Trong thp ny,  amoniac c to thnh  cc iu kin

nhit ,  p sut v cht xc tc thch hp  nu  trn.  Hn hp kh i ra t

thp tng hp (gm c N2,  H2 v NH3) c dn n thp lm lnh.  y,  kh

amoniac ho lng v c tch ring ra,  cn hn hp kh N2 v H2 cha phn

ng c a tr li thp tng hp.  

May bm
tun hoan

May nen

Hn hp kh N2  va H2
Thap tng hp

Thap lam lanh

C
h
t x
uc
 ta
c

Nc

Nc

Amoniac
long

Cun t nong
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B.  Mui AmoNI

I  - Tnh cht vt l

Mui amoni l nhng cht tinh th ion,  gm cation amoni v anion gc

axit.  Tt c cc mui amoni u d tan trong nc v khi tan in li hon ton

thnh cc ion.  Ion khng c mu.

II  - Tnh cht ho hc

1 . Tc dng vi dung dch kim

Dung dch m c ca mui amoni tc dng vi dung dch kim khi un nng
s cho kh NH3 bay ra.  

Th d :

Ion nhng H+ cho ion OH,  vy trong dung dch ion l mt axit.  

Phn ng ny c s dng  nhn bit ion .

Ngoi ra,  mui amoni cn c th tham gia phn ng trao i vi dung dch cc
mui khc.

2. Phn ng nhit phn

Khi un nng, cc mui amoni d b nhit
phn hu, to ra cc sn phm khc nhau. Sn
phm ca s phn hu c quyt nh ch
yu bi bn cht ca gc axit to nn mui.

 Mui amoni cha gc ca axit khng c
tnh oxi ho khi un nng b phn hu
thnh amoniac.

Th d :

Tinh th NH4Cl c un nng trong ng
nghim (hnh 2.7)  s phn hu thnh kh
NH3 v kh HCl :  


ot

4 3NH Cl (r) NH (k) + HCl (k)

+
4NH

+
4NH+

4NH

4 3 2NH OH NH H O+ +   +

(NH4)2SO4  + 2NaOH 2NH3    + Na2SO4  + 2H2O
to

+
4NH

+
4(NH )
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NH4Cl(r)

NH4Cl(r)

Kh NH3
va HCl

Tm knh

Hnh 2.7. S phn hu ca NH4Cl



Khi bay ln ming ng nghim gp nhit  thp hn, hai kh ny ho hp vi

nhau to li tinh th NH4Cl mu trng bm ln thnh ng.  

Cc mui amoni cacbonat v amoni hirocacbonat b phn hu chm ngay 

nhit  thng, gii phng kh NH3 v kh CO2.  

Th d : (NH4)2CO3  NH3 + NH4HCO3

NH4HCO3  NH3 + CO2 + H2O

Trong thc t ngi ta thng dng mui NH4HCO3  lm xp bnh.

 Mui amoni cha gc ca axit c tnh oxi ho nh axit nitr,  axit nitric khi b

nhit phn cho ra N2,  N2O (init oxit)  v nc.

Th d : NH4NO2 N2 + 2H2O

NH4NO3 N2O + 2H2O

Nhng phn ng ny c s dng  iu ch cc kh N2 v N2O  trong phng

th nghim.

Bi tp 

1 . M t v gii  thch  hin  tng xy ra trong th nghim chng minh amoniac tan  nhiu

trong nc.

2. C 5 bnh  ng ring bit 5 cht kh :  N2,  O2,  NH3,  Cl2 v CO2.  Hy a ra mt th

nghim n gin   nhn  ra bnh  ng kh NH3.

3. Nu tnh  cht ho hc c trng v nhng ng dng  ca amoniac.  Ti  sao ngi  ta ni

amoniac l mt baz yu ?

4. Dung dch  amoniac c th ho tan  c Zn(OH)2 l do 

A.  Zn(OH)2 l hiroxit lng tnh.

B.  Zn(OH)2 l mt baz t tan.

C.  Zn(OH)2 c kh nng to thnh phc cht tan,  tng t nh Cu(OH)2.

D.  NH3 l mt hp cht c cc v l mt baz yu.

5. Vit phng trnh  ho hc ca cc phn ng thc hin  s  chuyn ho sau  :

6. Cho cn bng ho hc :

N2(k)  + 3H2(k) 2NH3(k)   ;  H = 92 kJ

+ ++ +
    

2 3H O HNOHCl NaOH nung
2Kh A  dung  d ch  A B Kh A C D + H O

ot


ot
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Cn bng trn  s chuyn dch  theo chiu  no (c gii  thch)  khi  :

a)  tng  nhit  ;

b)  ho lng amoniac  tch amoniac ra khi  hn hp phn ng ;  

c)  gim th tch  ca h phn ng.

7. C th phn  bit mui  amoni  vi  cc mui  khc bng  cch  cho n tc dng  vi

dung  d ch  kim,  v  kh i  

A.  thot ra mt cht kh mu lc nht.

B.  thot ra mt cht kh khng mu,  mi  khai,  lm xanh  giy qu tm m.

C.  thot ra mt cht kh mu nu  ,  lm xanh giy qu tm m.

D.  thot ra cht kh khng mu,  khng mi.

8*. Ngi  ta c th sn xut amoniac  iu ch ur bng cch chuyn ho c xc tc mt

hn hp gm khng kh,  hi  nc v kh metan (thnh phn chnh ca kh thin nhin).  

Phn ng iu  ch H2 v CO2 :  CH4 + 2H2O   CO2 + 4H2 (1 )

Phn ng thu  N2 (t khng kh) v CO2 :  CH4 + 2O2 CO2 + 2H2O           (2)

Phn ng tng hp NH3 :  N2 + 3H2 2NH3

 sn xut kh amoniac,  nu  ly 841 ,7 m3 khng kh (cha 21 ,03% O2,  78,02% N2,

cn li  l kh him),  th cn  phi  ly bao nhiu  m3 kh metan v bao nhiu  m3 hi  nc

 c  lng N2 v H2 theo t l 1  :  3 v th tch dng cho phn ng tng hp amoniac.

Gi thit cc phn ng (1 )  v (2)  u  xy ra hon ton v cc th tch  kh c o 

cng iu  kin.
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A.  Axit nitric

I  - Cu to phn t 

Axit nitric (HNO3)  c cng thc cu to :  

Trong hp cht HNO3, nguyn t nit c s oxi ho cao nht l +5.

II  - Tnh cht vt l

 Axit nitric tinh khit l cht lng khng mu, bc khi mnh trong khng kh
m, D = 1 ,53  g/cm3,  si  86oC.  Axit nitric tinh khit km bn, ngay  iu kin
thng khi c nh sng b phn hu mt phn gii phng kh nit ioxit (NO2).
Kh ny tan trong dung dch axit,  lm cho dung dch c mu vng.

 Axit nitric tan trong nc theo bt k t l no.  Trong phng th nghim thng
c loi axit c nng  68%, D = 1 ,40 g/cm3.

III  - Tnh cht ho hc

1 . Tnh axit 

Axit nitric l mt trong s cc axit mnh, trong dung dch long n phn li hon

ton thnh H+ v .

Dung dch HNO3 lm  qu tm, tc dng vi oxit baz, baz v mui ca axit
yu hn to ra mui nitrat.  Th d :

3NO

H O

O

O

N
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Axit Nitric v mui nitrat

 Bit cu  to phn  t,  tnh  cht vt l  v hiu  tnh  cht ho hc
ca axi t n i tric v mui  ni trat.  

 Bit phng php iu  ch axi t n i tric trong phng th nghim 
v sn  xut axi t n i tric trong cng nghip.  

 Rn  l uyn  k nng vit phng trnh  ho hc ca phn  ng 
oxi  ho -  kh.

12



CuO + 2HNO3   Cu(NO3)2 + H2O

Ca(OH)2 + 2HNO3   Ca(NO3)2 + 2H2O

CaCO3 + 2HNO3   Ca(NO3)2  + CO2 + H2O

2. Tnh oxi ho

Axit nitric l mt trong nhng axit c tnh oxi ho mnh.  Tu thuc vo nng 
ca axit v bn cht ca cht kh m HNO3 c th b kh n mt s sn phm
khc nhau ca nit.

a) Vi kim loi

Trong dung dch HNO3,  ion c kh nng oxi ho

mnh hn ion H+,  nn HNO3 oxi ho c hu ht cc

kim loi,  k c cc kim loi c tnh kh yu nh Cu,

Ag,.. . ,  tr Au v Pt.  Khi ,  kim loi b oxi ho n mc

oxi ho cao nht v to ra mui nitrat.

Khi tc dng vi kim loi c tnh kh yu nh Cu, Pb,

Ag,.. .  HNO3 c b kh n NO2 (hnh 2.8),  cn HNO3

long b kh n NO.  Th d :

Khi tc dng vi nhng kim loi c tnh kh mnh nh Mg, Zn, Al,. . .  HNO3

long c th b kh n , hoc .  Th d :

Fe, Al b th ng ho trong dung dch HNO3  c, ngui v to nn mt mng
oxit bn trn b mt cc kim loi ny,  bo v cho kim loi khng tc dng vi
axit nitric v nhng axit khc m trc  chng tc dng d dng.  

3

3

4NH NO
+1 0

2 2N O, N

3NO
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Hnh 2.8. Phn ng ca
Cu vi HNO3 c to ra

kh NO2 mu nu 



b) Vi phi kim

Khi un nng, axit nitric c c th oxi ho c nhiu phi kim nh C, S,  P,. . .
Khi ,  cc phi kim b oxi ho n mc oxi ho cao nht,  cn HNO3 b kh n
NO2 hoc NO tu theo nng  ca axit.  

Th d :

c) Vi hp cht

Khi un nng, axit nitric c th oxi ho c nhiu hp cht nh H2S, HI,  SO2,
FeO, mui st(II),. . .  

Th d :

Nhiu cht hu c b ph hu hoc bc chy khi tip xc vi axit HNO3 c.

IV - ng dng 

Axit HNO3 l mt trong nhng ho cht c bn quan trng.  Phn ln axit HNO3
sn xut trong cng nghip c dng  iu ch phn m NH4NO3,. . .  Axit
HNO3 cn c dng  sn xut thuc n (th d trinitrotoluen (TNT),. . .),
thuc nhum, dc phm,.. .

V - iu ch

1 . Trong phng th nghim 

Axit HNO3 c iu ch bng cch cho natri nitrat hoc kali nitrat rn tc dng

vi axit H2SO4 c, nng :  

NaNO3 + H2SO4  HNO3 + NaHSO4

Hi axit HNO3 thot ra

c dn vo bnh,

c lm lnh v ngng

t     (hnh 2. 9) .

Phng php ny ch

c dng  iu ch

mt lng nh axit

HNO3 bc khi.  

2 5 0 2

2 3 23H S 2HNO (long) 3S 2NO 4H O
 + +

+  + +

0 5 6 4

3 2 4 2 2S 6HNO (c) H SO 6NO 2H O
+ + +

+  + +
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H2SO4 c

NaNO3 

HNO3 

Nc a

Hnh 2.9. iu ch HNO3 trong phng th nghim



2. Trong cng nghip 

Axit HNO3 c sn xut t amoniac.  Qu trnh sn xut gm ba giai on :  

 Oxi ho kh amoniac bng oxi khng kh  nhit  850  900o C, c mt cht

xc tc l platin :

4NH3 + 5O2 4NO + 6H2O  ;   H =  907 kJ

Phn ng ny to nhit v xy ra gn nh hon ton.

 Oxi ho NO thnh NO2. Hn hp cha NO c lm ngui v cho ho hp vi

oxi khng kh to thnh kh nit ioxit :

2NO + O2  2NO2

 Chuyn ho NO2 thnh HNO3.  Cho hn hp nit ioxit va to thnh v oxi

tc dng vi nc, s thu c dung dch axit nitric :  

4NO2 + 2H2O + O2  4HNO3

Dung dch HNO3 thu c thng c nng  t 52% n 68%.   c axit nitric

vi nng  cao hn 68%, ngi ta chng ct dung dch HNO3 ny vi H2SO4

m c trong cc thit b c bit.

B.  Mui nitrat

Mui nitrat l mui ca axit nitric,  th d : natri nitrat (NaNO3),  ng(II)  nitrat
(Cu(NO3)2),. . .  

I  - Tnh cht ca mui nitrat

1 . Tnh cht vt l

Tt c cc mui nitrat u tan nhiu trong nc v l cht in li mnh.  Trong

dung dch,  chng phn li hon ton thnh cc ion.  Ion khng c mu, nn

mu ca mt s mui nitrat l do mu ca cation kim loi trong mui to nn.  

Th d :  dung dch Cu(NO3)2 c mu xanh.

Mt s mui nitrat nh NaNO3,  NH4NO3,. . .  hp th hi nc trong khng kh
nn d b chy ra.

3NO

ot

Pt
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2. Tnh cht ho hc 

Cc mui nitrat d b nhit phn hu.   bn nhit ca mui nitrat ph thuc
vo bn cht ca cation to mui.

 Mui nitrat ca cc kim loi hot ng mnh (kali,  natri,. . .)  b phn hu thnh
mui nitrit v oxi :

Th d : 2KNO3 2KNO2 + O2

 Mui nitrat ca magie,  km, st,  ch,  ng,. . .  b phn hu thnh oxit kim loi
tng ng, NO2 v O2 :

Th d : 2Mg(NO3)2  2MgO + 4NO2 + O2

 Mui nitrat ca bc,  vng, thu ngn,. . .  b phn hu thnh kim loi tng ng,
kh NO2 v O2.

Th d : 2AgNO3 2Ag + 2NO2 + O2

nhit  cao,  mui nitrat phn hu ra oxi nn chng l cc cht oxi ho mnh.
Khi cho than nng  vo mui kali nitrat nng chy, than bng chy.  Hn hp
mui nitrat nng chy vi cht hu c d bt chy v chy mnh.

3. Nhn bit ion nitrat

Trong mi trng trung tnh, ion khng c tnh oxi ho. Khi c mt ion H+,

ion th hin tnh oxi ho ging nh HNO3.  V vy  nhn ra ion

ngi ta un nng nh dung dch cha vi ng kim loi v H2SO4 long :

mu xanh    khng mu

2NO  +  O2    2NO2
nu  

Phn ng to dung dch mu xanh v kh mu nu  thot ra.

II  - ng dng ca mui nitrat

Cc mui nitrat c s dng ch yu  lm phn bn ho hc (phn m)
trong nng nghip,  th d : NH4NO3, NaNO3,  KNO3,  Ca(NO3)2.

Kali nitrat cn c s dng  ch thuc n en (thuc n c khi).  Thuc n
en cha 75% KNO3,  10% S v 15% C.

3NO

3NO3NO

3NO

ot


ot


ot
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C.  Chu trnh ca nit trong t nhin  

Nguyn t nit rt cn cho s sng trn Tri t.  Trong t nhin lun lun din
ra cc qu trnh chuyn ho nit t dng ny sang dng khc theo mt chu trnh
tun hon khp kn (hnh 2.10).

Hnh 2.10. Chu trnh ca nit trong t nhin

1 . Cy xanh ng ho nit ch yu  dng mui nitrat v mui amoni,  chuyn
ho thnh protein thc vt.  ng vt ng ho protein thc vt,  to ra protein
ng vt.  Cc cht hu c do ng vt bi tit ra (phn, nc tiu,. . .)  cng nh
xc ng vt li chuyn thnh hp cht hu c cha nit.  Nh nhng loi vi
khun khc nhau c trong t,  mt phn cc hp cht ny chuyn ho thnh
amoniac,  ri thnh mui nitrat,  phn cn li thot ra  dng nit t do bay vo
kh quyn.  Khi cc cht hu c (than g,  than ,  than bn,. . .)  b t chy, nit
t do cng c thot ra.

2. Trn thc t,  c mt s qu trnh t nhin cho php b li mt phn lng nit
b mt.

Trong ma ging, khi c s phng in do sm st mt phn nit t do trong
kh quyn kt hp vi oxi to thnh kh NO, ri chuyn ho thnh HNO3 v theo
nc ma thm vo t.  HNO3 chuyn thnh mui nitrat khi kt hp vi mui
cacbonat,  th d canxi cacbonat c trong t.

Mt s loi vi khun, c bit l cc vi khun c nh m sng  r cy h
u c kh nng hp th nit t kh quyn v chuyn ho thnh cc hp cht
cha nit.

Nit trong
khng kh

Nit cua thc vt va ng vt

Nit trong t

S
 c
ha
y

S thi ra

S
m
 s
et
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3.  tng nng sut ma mng, lng nit chuyn t kh quyn vo t vn
khng th .  Ngi ta c tnh lng nitrat ti sinh t nhin ch bng mt na
lng nitrat b hp th.  Do ,  cn phi bn vo t nhng hp cht cha nit
di dng cc loi phn bn hu c v v c.

Bi tp

1 . Vit cng thc electron v cng thc cu to ca axit nitric v cho bit nguyn t nit
c s oxi  ho l bao nhiu.

2. Lp phng trnh  ho hc ca cc phn  ng sau  y :

a)  Fe + HNO3(c,nng)   NO2 + . . .        c)  Ag + HNO3(c)   NO2 + . . .

b)  Fe + HNO3(long)   NO + . . .               d)  P + HNO3(c)   NO2 + H3PO4 + . . .

3. S  phn ng sau  y cho thy r vai  tr ca thin  nhin  v con ngi  trong vic

chuyn nit t kh quyn vo trong t,  cung cp ngun phn m cho cy ci  :

Hy vit phng trnh  ho hc ca cc phn ng trong  s  chuyn ho trn.

4. Hp cht no sau y ca nit khng c to ra khi  cho HNO3 tc dng vi  kim loi  ?

A.  NO ; B.  NH4NO3 ; C.  NO2 ; D.  N2O5.

5. Ti sao khi  iu ch axit nitric bc khi  phi  s dng H2SO4 c v NaNO3  dng rn ?

6. Phn ng gia HNO3 vi  FeO to ra kh NO.  Tng cc h s trong  phng trnh  ca

phn ng oxi  - ho kh ny bng :

A.  22. B.  20. C.  1 6. D.  1 2.

7. Cho 1 3,5 g  nhm tc dng  va   vi  2,2 l t dung dch  HNO3,  phn ng  to ra mui

nhm v mt hn hp kh gm NO v N2O.  Tnh nng  mol  ca dung dch  HNO3.  Bit

rng t khi  ca hn hp kh i  vi  h iro bng 1 9,2.

8.* t chy hon ton 4,4 g  mt sunfua kim loi  c cng thc MS (kim loi  M  c cc s

oxi  ho +2 v +3 trong  cc hp cht)  trong  lng d oxi.  Cht rn  thu  c sau  phn

ng c ho tan  trong mt lng va   dung dch  HNO3 37,8%.  Nng  phn trm

ca mui  trong dung dch  thu  c l 41 ,7%.  

a)  Xc nh  cng thc ca sunfua kim loi.

b)  Tnh  khi  lng dung dch  HNO3  dng.

N2

NO YNO2 Ca(NO3)2
+ x + x + z+ x +  H2O

M YNO NH4NO3
+ x + M+ x + H2O+ H2 NO2

+ x

(1 ) (2) (3) (4)

(5) (6) (7) (8) (9)



I  - Kin thc cn nm vng

1 . n cht nit

 Cu hnh electron nguyn t :  1 s22s22p3,  nguyn t c 3  electron c thn.  Cc
s oxi ho :  3,  0,  +1 ,  +2,  +3,  +4,  +5.

 Phn t N2 cha lin kt ba bn vng (N  N) nn nit kh tr  iu kin
thng.

:  nit th hin tnh kh

 :  nit th hin tnh oxi ho

2. Hp cht ca nit

a) Amoniac 

Amoniac l cht kh tan rt nhiu trong nc.

 Tnh baz yu :  

 Phn ng vi nc :  NH3 + H2O  + OH

 Phn ng vi axit   :   NH3 + HCl   NH4Cl

 Phn ng vi mui :  Al3+ + 3NH3 + 3H2O  Al(OH)3  +
43NH+

4
NH+

N
2

0

NO
+2

Ca
3
N
2

3

NH
3

3
+H2

+O2

+Ca
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Luyn tp 
Tnh cht ca nit v 
hp cht ca nit

 Nm vng cu  to phn  t ca N2 ,  NH3 ,  HNO3 ,  cc tnh  cht ho

hc c bn  ca n  cht ni t v ca mt s hp cht :  amoniac,  

mui  amoni ,  axi t n i tric,  mui  ni trat.

 Bit cch  nhn  bit s c mt ca ni t,  amoniac,  ion  amoni ,  ion  

n i trat ;  cc phng php iu  ch ni t v mt s hp cht ca ni t.

 Rn  luyn  k nng vit phng trnh  ho hc ca cc phn  ng,  

c bit l  phn  ng oxi  ho  kh,  gii  cc bi  ton  ho hc.

13



 Kh nng to phc cht tan : Cu(OH)2 + 4NH3  [Cu(NH3)4] (OH)2 

 Tnh kh : 2NH3  + 3CuO N2 + 3Cu + 3H2O

b) Mui amoni 

 D tan trong nc, l cht in li mnh.

 Trong dung dch,  ion l axit yu :  + H2O   NH3 + H3O
+

 Tc dng vi dung dch kim to ra kh amoniac.

 D b nhit phn hu.  

c)  Axit nitric 

 L axit mnh.

 L cht oxi ho mnh.

 HNO3 oxi ho c hu ht cc kim loi.  Sn phm ca phn ng c th l

, tu thuc nng  ca axit v tnh kh mnh

hay yu ca kim loi.

 HNO3  c oxi ho c nhiu phi kim v cc hp cht c tnh kh.

d) Mui nitrat 

 D tan trong nc, l cht in li mnh.

 D b nhit phn hu.

 Nhn bit ion bng phn ng vi Cu kim loi v H2SO4 long.

II  - Bi  tp

1 . Vit cc phng trnh  ho hc  thc hin  cc s  chuyn ho sau  :

a)

b)  (5)
NO2 N2NH3

(4) (2)

(3)

(1 )
NO NO

(8)
HNO3 CuO

(9) (1 0)

(6) (7)

Cu(NO3)2 Cu

+ + ++

+ + +

   

  

H O OCuO 2 2 2
3 3o o o(kh)t t , p, xt t , xt

oO H O NaOH t2 2

(rn)

NH A NH C

D E G H

3NO

4 2 1 0 3

22 32 4NO , NO, N O, N , NH NO
+ + + 

4NH+

4NH+

ot
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2. Cht kh A c mi  khai,  phn ng vi  kh clo theo cc cch khc nhau sau  y,  tu theo

iu  kin  phn ng.

a)  Trong trng hp d kh A th xy ra phn ng sinh  ra cht rn  C v kh D :

b)  Trong trng hp d kh clo th phn ng sinh  ra kh D v kh E :

Cht rn  C mu  trng,  khi  t nng  b  phn  hu thun  nghch,  bin  thnh  cht A v

cht E.  Khi  lng ring  ca kh D l 1 ,25 g/l (ktc).

Hy xc nh  cc cht A,  C,  D,  E v vit phng trnh  ho hc ca cc phn ng.

3. Hy chn  p n  ng trong cc trng hp sau  :

a)  Phn ng gia kim loi  magie vi  axit nitric c gi thit ch to ra init oxit.  Tng

cc h s trong phng trnh  ho hc bng

A.  1 0 ; B.  1 8 ; C.  24 ; D.  20.  

b)  Phn ng gia kim loi  Cu  vi  axit nitric long gi thit ch to ra nit monooxit.  Tng

cc h s trong phng trnh  ho hc bng

A.  1 0 ; B.  1 8 ; C.  24 ; D.  20.

4. Trnh  by phng php ho hc  phn bit cc dung dch  sau  :  NH3,  (NH4)2SO4,

NH4Cl,  Na2SO4.  Vit cc phng trnh  ho hc.

5. Trong qu trnh  tng hp amoniac,  p sut trong bnh  phn  ng gim i  1 0,0% so vi

p sut lc u.  Bit nhit  ca bnh  phn ng c gi khng i  trc v sau  phn

ng.  Hy xc nh  thnh phn  phn trm th tch  ca hn hp kh thu  c sau  phn

ng,  nu  trong hn hp u  lng nit v hiro c ly ng theo h s t lng.

2 2A +  3Cl     D    + 6E

 +28A + 3Cl  6C D
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I  - Tnh cht vt l

n cht photpho c th tn ti  mt s dng th hnh, trong  quan trng nht
l photpho trng v photpho .

1 . Photpho trng

Photpho trng l cht rn trong sut,  mu trng hoc
vng nht,  trng ging nh sp,  c cu trc mng tinh th
phn t :   cc nt mng l cc phn t hnh t din P4
(hnh 2.11 ).  Cc phn t P4 lin kt vi nhau bng lc
tng tc yu.  Do ,  photpho trng mm, d nng chy
(tnc = 44,1

oC).  

Photpho trng khng tan trong nc, nhng tan nhiu
trong cc dung mi hu c nh benzen, cacbon isunfua,
ete,. . .  ;  rt c,  gy bng nng khi ri vo da.

Photpho trng bc chy trong khng kh  nhit  trn
40oC, nn c bo qun bng cch ngm trong nc.  nhit  thng, 
photpho trng pht quang mu lc nht trong bng ti.  Khi un nng n nhit
 250oC khng c khng kh,  photpho trng chuyn dn thnh photpho  l
dng bn hn.  

2. Photpho 

Photpho  l cht bt
mu  c cu trc polime
(hnh 2.12) nn kh nng
chy v kh bay hi hn
photpho trng.
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Photpho

Bit cu  to phn  t,  cc dng th  hnh  v hiu  tnh  cht ho hc

ca photpho.

Bit mt s dng tn  ti  ca photpho trong t nhin,  phng php

iu  ch v ng dng ca photpho trong i  sng v sn  xut.

Hnh 2.11.

M hnh phn t P4

Hnh 2.12. Cu trc polime ca photpho 

14



 Photpho  khng tan trong cc dung mi thng thng, d ht m v chy

ra, bn trong khng kh  nhit  thng v khng pht quang trong bng ti.

N ch bc chy  nhit  trn 250oC.  Khi un nng khng c khng kh,  

photpho  chuyn thnh hi,  khi lm lnh th hi ca n ngng t li thnh

photpho trng.  Trong phng th nghim, ngi ta thng s dng photpho .

II  - Tnh cht ho hc

Do lin kt trong phn t photpho km bn hn trong phn t nit nn  iu

kin thng photpho hot ng ho hc mnh hn nit,  mc d  m in ca

photpho (2,19) nh hn ca nit (3,04).

Trong hai dng th hnh, photpho trng hot ng hn photpho .   n gin,

trong cc phn ng ho hc ngi ta vit phn t photpho di dng mt nguyn

t P.  Khi tham gia phn ng ho hc,  s oxi ho ca photpho c th tng t 0 n

+3 hoc +5, c th gim t 0 n 3, nn photpho th hin tnh kh v tnh oxi ho.

1 . Tnh oxi ho

Photpho ch th hin r rt tnh oxi ho khi tc dng vi mt s kim loi hot
ng, to ra photphua kim loi.

Th d :

2. Tnh kh

Photpho th hin tnh kh khi tc dng vi cc phi kim hot ng nh oxi, halogen,
lu hunh,. . .  cng nh vi cc cht oxi ho mnh khc.

a) Tc dng vi oxi

Khi t nng, photpho chy trong khng kh to ra cc oxit ca photpho :

Thiu oxi :

D oxi :
+



0 5

2 52
iphotpho pentaoxit

  4P  + 5O 2P O

0 3

22 3
iphotpho trioxit

  4P  + 3O 2P O
+







0 3ot
23

canxi photphua

  2P  + 3Ca Ca P
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b) Tc dng vi clo

Khi cho clo i qua photpho nng chy, s thu c cc hp cht photpho clorua 

Thiu clo :

D clo :  

c)  Tc dng vi cc hp cht

Photpho tc dng d dng vi cc hp cht c tnh oxi ho mnh nh HNO3  c,

KClO3,  KNO3,  K2Cr2O7,. . .

Th d :  

III  - ng dng

Phn ln photpho sn xut ra c dng  sn xut axit photphoric,  phn cn
li ch yu dng trong sn xut dim.

Ngoi ra,  photpho cn c dng vo mc ch qun s :  sn xut bom, n
chy, n khi,. . .

IV - Trng thi t nhin. iu ch

1 . Trong t nhin khng gp photpho  trng thi t do v n kh hot ng v
mt ho hc.  Phn ln photpho trong v Tri t nm  dng mui ca axit
photphoric. Hai khong vt chnh ca photpho l  apati t 3Ca3 (PO 4) 2 . CaF2
v photphorit Ca3(PO4)2 (hnh 2.13).



ot
3 2 56P + 5KClO   3P O  + 5KCl

+



0 5

2 5
photpho pentaclorua

2P  + 5Cl 2PCl

+



0 3

2 3
photpho triclorua

2P  + 3Cl 2PCl
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a)  b)

Hnh 2.13. Mt s khong vt ca photpho

a) apatit ; b)  photphorit
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Nc ta c m apatit ln  Lo Cai, mt s m photphorit  Thi Nguyn, Thanh Ho.

Ngoi ra,  photpho cn c trong protein thc vt (ht,  qu,. . .)  ;  trong xng, rng,

bp tht,  t bo no,. . .  ca ngi v ng vt.

2. Trong cng nghip,  photpho c sn xut bng cch nung hn hp qung

photphorit,  ct v than cc  1200oC trong l in :

Ca3(PO4)2 + 3SiO2 + 5C 3CaSiO3 + 2P + 5CO

Hi photpho thot ra c ngng t khi lm lnh, thu c photpho trng  dng rn.

Bi tp

1 . Ti  sao photpho trng v photpho  li  khc nhau

v tnh  cht vt l  ? Trong iu  kin  no th photpho

trng chuyn thnh  photpho  v ngc li  ?

2. Da vo hnh  2.1 4,  hy m t th nghim v kh

nng bc chy khc nhau ca photpho trng v

photpho  ,  cho  b it  d ng  th  h nh  no  ca

photpho hot ng hn.  

3. Vit cc phng trnh  ho hc thc hin  s 

chuyn ho sau  :

4. Magie photphua c cng thc l

A.  Mg2P2O7. B.  Mg2P3. C.  Mg3P2. D.  Mg3(PO4)2.

5.   trung ho hon ton dung dch  thu  c khi  thu phn 4,54 g  photpho trihalogenua

cn dng  55 ml  dung dch  natri  hiroxit 3M.  Xc nh  cng thc ca photpho 

trihalogenua ,  bit rng phn ng thu phn  to ra hai  axit,  trong  c axit H3PO3

l axit hai  nc.

6. t chy hon ton 6,2 g  photpho trong oxi  d.  Cho sn phm to thnh tc dng va

 vi  dung  dch  NaOH 32,0%,  to ra mui  Na2HPO4

a) Vit cc phng trnh  ho hc.

b)  Tnh  khi  lng dung dch  NaOH  dng.

c)  Tnh  nng  phn trm ca mui  trong dung dch  thu  c.

+ + ++ +

   
2 2
o o o

SiO C OCa HCl
3 4 2 1 200 C t t

Ca (PO )  A B C D.



ot

La st

P trng
P o

Hnh 2.14. Th nghim chng minh

kh nng bc chy khc nhau ca 

P trng v P 
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Axit photphoric

v mui photphat 

 Bit cu  to phn  t,  tnh  cht vt l  v tnh  cht ho hc ca axi t

photphoric ;  bit tnh  cht ca cc mui  photphat v cch  nhn  

bit ion  photphat.  

 Bit nhng ng dng v phng php iu  ch axi t photphoric.  

(*) Cch vit ny ph hp vi quy tc bt t

I  - Axit photphoric

1 . Cu to phn t 

Axit photphoric (H3PO4)  c cng thc cu to :

Trong hp cht H3PO4,  photpho c s oxi ho cao nht l +5.

2. Tnh cht vt l

Axit photphoric,  cn gi l axit orthophotphoric (H3PO4)  l cht rn dng tinh
th,  trong sut,  khng mu, nng chy  42,5oC, rt ho nc nn d chy ra,
tan trong nc theo bt k t l no.  Axit photphoric thng dng l dung dch
c,  snh, c nng  85%.

3. Tnh cht ho hc

a) Tnh oxi ho -  kh  

Khc vi nit,  photpho  mc oxi ho +5 bn hn.  Do vy,  axit photphoric kh
b kh, khng c tnh oxi ho nh axit nitric.

b) Tc dng bi nhit  

Khi un nng n khong 200 250oC, axit photphoric mt bt nc,  bin thnh
axit iphotphoric (H4P2O7)  :

2H3PO4 H4P2O7 + H2O

ot

H  O

H  O

H  O

P = O

H  O

H  O

H  O

P       Ohoc

(*)

15



Tip tc un nng n khong 400 500oC, axit iphotphoric li mt bt nc,
bin thnh axit metaphotphoric :

H4P2O7 2HPO3 + H2O

Cc axit HPO3,  H4P2O7 li c th kt hp vi nc  to ra axit H3PO4.

c)  Tnh axit 

 Axit H3PO4 l axit ba ln axit,  c  mnh trung bnh.  Trong dung dch n
phn li theo ba nc.  Di y l hng s phn li axit  25oC.

Nc 1  : ; K1 = 7,6.10
3

Nc 2 : ; K2 = 6,2.10
8

Nc 3  :  ;  K3 = 4,4.10
13

S phn li ch yu xy ra theo nc 1 ,  nc 2 yu hn v nc 3  rt yu.  Nh vy,

trong dung dch axit photphoric ngoi cc phn t H3PO4 khng phn li,  cn c

cc ion H+, ihirophotphat , hirophotphat v photphat ,

khng k H+ v OH do nc phn li ra.

 Dung dch H3PO4 c nhng tnh cht chung ca axit,  nh lm i mu qu tm

thnh ,  tc dng vi oxit baz, baz, mui,  kim loi,. . .

Khi tc dng vi oxit baz hoc baz, tu theo lng cht tc dng m axit 

photphoric to ra mui trung ho,  mui axit hoc hn hp mui.

Th d : H3PO4 + NaOH  NaH2PO4 + H2O

H3PO4 + 2NaOH  Na2HPO4 + 2H2O

H3PO4 + 3NaOH  Na3PO4 + 3H2O

4. iu ch v ng dng

a) Trong phng th nghim

Axit photphoric c iu ch bng cch dng HNO3 c oxi ho photpho :

P + 5HNO3  (c) H3PO4 + 5NO2 + H2O

b) Trong cng nghip 

 Cho H2SO4 c tc dng vi qung photphorit hoc qung apatit :  

Ca3(PO4)2 + 3H2SO4 (c) 3CaSO4 + 2H3PO4
ot


ot

3
4(PO )2

4(HPO )2 4(H PO )

2 + 3
4 4 HPO    H  + PO

+ 2
2 4 4H PO    H  + HPO

+
3 4 2 4H PO    H  + H PO


ot
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Tch mui CaSO4 ra v c c dung dch,  ri lm lnh  axit kt tinh.  Axit
photphoric iu ch bng phng php ny khng tinh khit,  c cht lng thp.

  iu ch H3PO4 c  tinh khit v nng  cao hn, ngi ta t chy
photpho  c P2O5,  ri cho P2O5 tc dng vi nc.

4P + 5O2 2P2O5 ;           

P2O5 + 3H2O  2H3PO4.

Mt lng ln axit photphoric sn xut ra c dng  iu ch cc mui 
photphat v  sn xut phn ln.

II  - Mui photphat

Mui photphat l mui ca axit photphoric.  Axit photphoric to ra ba loi mui :
mui photphat trung ho v hai mui photphat axit.

Th d :   Mui photphat trung ha :  Na3PO4,  Ca3(PO4)2,  (NH4)3PO4

Mui ihirophotphat :      NaH2PO4,  Ca(H2PO4)2,  NH4H2PO4

Mui hirophotphat :         Na2HPO4,  CaHPO4,  (NH4)2HPO4

1 . Tnh cht ca mui photphat

a) Tnh tan 

Tt c cc mui ihirophotphat u tan trong nc.

Trong s cc mui hirophotphat v photphat trung ho ch c mui natri,  kali,
amoni l d tan, cn mui ca cc kim loi khc u khng tan hoc t tan trong nc.

b) Phn ng thu phn 

Cc mui photphat tan b thu phn trong dung dch.

Th d : Na3PO4 + H2O  Na2HPO4 + NaOH

Do ,  dung dch Na3PO4 c mi trng kim, lm qu tm ng mu xanh.

2. Nhn bit ion photphat

Thuc th  nhn bit ion trong dung dch mui photphat l bc nitrat.

Th nghim : Nh vo ng nghim 5 6 git dung dch Na3PO4 ri thm vo 
3 4 git dung dch AgNO3. Khi  s to thnh kt ta mu vng, tan c trong
dung dch axit nitric long.  Phng trnh ion rt gn :

3Ag+ +  Ag3PO4  

mu vng

3
4PO

3
4PO

3 2 _
4 2 4PO + H O HPO + OH  


ot
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Bi tp

1 . Vit cng thc cu  to ca axit iphotphoric,  axit metaphotphoric v cho bit trong cc

axit ny s oxi  ho ca photpho l bao nhiu.

2. Vit cc phng trnh  ho hc thc hin  dy chuyn ho sau  y :

3. in  cht thch  hp vo ch c du ? trong cc s  sau  :

a) +  ?  +  ? b)  +   ?  +   ?

4. Bng phng php ho hc,  hy phn bit dung  dch  HNO3 v dung  dch  H3PO4.

5. Axit A l cht rn,  trong  sut,  khng mu,  d tan  trong  nc.  Khi  thm canxi  oxit vo
dung dch  A th to thnh hp cht B mu trng,  khng tan  trong nc.  Khi  nung B 
nhit  cao vi  ct v than th to thnh  n  cht photpho c trong thnh phn ca A.
Cho bit A,  B l nhng cht g ? Vit phng trnh  ho hc ca cc phn ng.

6. Thm 0,1 5 mol  KOH vo dung dch  cha 0,1  mol  H3PO4.  Sau phn ng,  trong dung
dch c cc mui  

A. KH2PO4 v K2HPO4. B.  KH2PO4 v K3PO4.

C.  K2HPO4 v K3PO4. D. KH2PO4 , K2HPO4 v K3PO4.

7. Thm 6,0 g  P2O5 vo 25 ml  dung dch  H3PO4 6,0% (D = 1 ,03 g/ml).  Tnh  nng  
phn trm ca H3PO4 trong dung dch  thu  c.

8. Rt dung dch  cha 1 1 ,76 g  H3PO4 vo dung dch  cha 1 6,80 g  KOH.  Tnh  khi  lng
ca tng mui  thu  c sau  khi  cho dung  dch  bay hi  n kh.

Photpho rt cn  cho ngi  v ng vt.  Trong c th ngi ,  khong 90% photpho tp
trung  xng,  khong 1 0% tp trung  cc c,  gn  1 %  cc t bo no (di  dng cc
hp cht v c v hu  c).  

Vin  s A.E.  Fecman  (1 883  -  1 945)  gi  photpho l "nguyn  t ca s sng v t duy".

Ngi  lao ng tr c cn  lng photpho nhiu  hn   khng b  suy mn  cc t bo thn
kinh  gi chc nng chuyn  ti  nhng suy ngh khi  l m vic bng tr c.  Nu  c th thiu
photpho th gim kh nng lm vic,  lon  thn  kinh  chc nng v s trao i  cht s b
ri  lon.  n  cc loi  rau  qu nh x lch,  ,  c rt,  c chua,  da chut,  c tm,  t ngt,
du ty,  m,...  s b sung cho c th lng photpho thiu  ht.  Cc thc phm giu photpho
c ngun  gc ng vt gm th t nc,  c,  gan  b,  c,  trng v cc sn  phm ca sa.   



2 4H PO2
4HPO 2

4HPO 

2 4H PO

  

  

(1) (2) (3)

(4) (5) (6)

Qung photphorit  photpho  iphotphopent aoxit  axit photphoric 

 amoni  photphat  axit photphoric  canxi  photphat.
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Phn bn ho hc l nhng ho cht c cha cc nguyn t dinh dng, c
bn cho cy nhm nng cao nng sut cy trng.

Cy ng ho c C,  O,  H t khng kh v nc, cn i vi cc nguyn t
khc th cy hp th t t.  t trng trt b ngho dn cc nguyn t dinh
dng, v vy cn bn phn  b sung cho t nhng nguyn t .

C ba loi phn bn ho hc chnh l phn m, phn ln v phn kali.

I  - Phn m

Phn m cung cp nit ho hp cho cy di dng ion nitrat v ion

amoni .  Phn m c tc dng kch thch qu trnh sinh trng ca cy,

lm tng t l ca protein thc vt.  C phn m, cy trng s pht trin nhanh,

cho nhiu ht,  c hoc qu.  Cc loi phn m chnh l phn m amoni,  phn

m nitrat,  phn m ur.  

 dinh dng ca phn m c nh gi bng hm lng % N trong phn.

1 . Phn m amoni

Phn m amoni l cc mui amoni :  NH4Cl, (NH4)2SO4,  NH4NO3,. . .  Cc mui
ny c iu ch khi cho amoniac tc dng vi axit tng ng.  Th d :

2NH3 + H2SO4  (NH4)2SO4

Khi tan trong nc, mui amoni b thu phn to ra mi trng axit,  nn ch bn
phn ny cho cc loi t t chua,  hoc t  c kh chua trc bng 
vi (CaO).

+

4(NH )



3(NO )

Phn bn ho hc

 Bit cc nguyn  t dinh  dng chnh  cn  thit cho cy trng.  

 Bit c thnh  phn  ho hc ca cc loi  phn  m,  phn  ln,  

phn  kal i ,  phn  phc hp,. . .  v cch  iu  ch cc loi  phn  bn  ny.
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2. Phn m nitrat

Phn m nitrat l cc mui nitrat :  NaNO3,  Ca(NO3)2,. . .  Cc mui ny c
iu ch khi cho axit nitric tc dng vi mui cacbonat ca cc kim loi tng ng.

Th d : CaCO3 + 2HNO3  Ca(NO3)2 + CO2 + H2O

Phn m amoni v phn m nitrat khi bo qun thng d ht nc trong
khng kh v chy ra.  Chng tan nhiu trong nc, nn c tc dng nhanh i
vi cy trng, nhng cng d b nc ma ra tri.

3. Ur

Ur ((NH2)2CO) l cht rn mu trng
(hnh 2.15),  tan tt trong nc, cha
khong 46% N, c iu ch bng cch
cho amoniac tc dng vi CO2  nhit 
180 200oC, di p sut ~ 200 atm :  

CO2 + 2NH3  (NH2)2CO + H2O

Trong t,  di tc dng ca cc vi sinh
vt ur b phn hu cho thot ra amoniac,
hoc chuyn dn thnh mui amoni
cacbonat khi tc dng vi nc :

(NH2)2CO + 2H2O  (NH4)2CO3

Hin nay  nc ta ur c sn xut ti nh my phn m Bc Giang v nh
my phn m Ph M.

II  - Phn ln

Phn ln cung cp photpho cho cy di dng ion photphat.  Phn ln cn thit
cho cy  thi k sinh trng do thc y cc qu trnh sinh ho,  trao i cht v
nng lng ca thc vt.  Phn ln c tc dng lm cho cnh l kho,  ht chc,
qu hoc c to.   dinh dng ca phn ln c nh gi bng hm lng 
% P2O5 tng ng vi lng photpho c trong thnh phn ca n.

Nguyn liu  sn xut phn ln l qung photphorit v apatit.  Mt s loi phn
ln chnh l supephotphat,  phn ln nung chy,. . .

1 . Supephotphat

C hai loi supephotphat l supephotphat n v supephotphat kp. Thnh phn
chnh ca c hai loi l mui tan canxi ihirophotphat.
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a) Supephotphat n

Supephotphat n cha 14 20% P2O5,  c sn xut bng cch cho bt qung
photphorit hoc apatit tc dng vi axit sunfuric c :

Ca3(PO4)2 + 2H2SO4  Ca(H2PO4)2 + 2CaSO4

Cy trng ng ho d dng mui Ca(H2PO4)2,  cn CaSO4 l phn khng c ch,
lm rn t.

nc ta,  Cng ti supephotphat v ho cht Lm Thao Ph Th sn xut loi
supephotphat n ny t qung apatit Lo Cai.

b) Supephotphat kp

Supephotphat kp cha hm lng P2O5 cao hn (40 50% P2O5)  v ch c
Ca(H2PO4)2.  Qu trnh sn xut supephotphat kp xy ra qua hai giai on :  iu
ch axit photphoric,  v cho axit photphoric tc dng vi photphorit hoc apatit :

Ca3(PO4)2 + 3H2SO4  2H3PO4 + 3CaSO4

Ca3(PO4)2 + 4H3PO4  3Ca(H2PO4)2

2. Phn ln nung chy

 sn xut phn ln nung chy, ngi ta nung hn hp bt qung apatit (hay
photphorit)  vi  x vn (thnh phn chnh l magie silicat)  v than cc  nhit
 trn 1000oC trong l ng.  Sn phm nng chy t l i ra c lm ngui
nhanh bng nc  khi cht b v thnh cc ht vn, sau  sy kh v nghin
thnh bt.

Thnh phn chnh ca phn ln nung chy l hn hp photphat v silicat ca
canxi v magie (cha 12 14% P2O5).  Cc mui ny khng tan trong nc, nn
cng ch thch hp cho loi t chua.

nc ta,  phn ln nung chy c sn xut  Vn in (H Ni)  v mt s a
phng khc.

III  - Phn kali

Phn kali cung cp cho cy trng nguyn t kali di dng ion K+
.  Phn kali

gip cho cy hp th c nhiu m hn, cn cho vic to ra cht ng, cht
bt,  cht x v cht du,  tng cng sc chng bnh, chng rt v chu hn ca
cy.   dinh dng ca phn kali c nh gi bng hm lng % K2O tng
ng vi lng kali c trong thnh phn ca n.

Hai mui kali clorua v kali sunfat c s dng nhiu nht  lm phn kali.
Tro thc vt cng l mt loi phn kali v c cha K2CO3.
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IV - mt s loi Phn bn khc

1 . Phn hn hp v phn phc hp

Phn hn hp v phn phc hp l loi phn bn cha ng thi hai hoc ba
nguyn t dinh dng c bn.

Phn hn hp cha c ba nguyn t N, P,  K c gi l phn NPK.  Loi phn
ny l sn phm khi trn ln cc loi phn n theo t l N :  P :  K khc nhau tu
theo loi t v cy trng.  Th d : Nitrophotka l hn hp ca (NH4)2HPO4
v KNO3.

Phn phc hp l hn hp cc cht c to ra ng thi bng tng tc ho
hc ca cc cht.  Th d : Amophot l hn hp cc mui NH4H2PO4 v (NH4)2HPO4
thu c khi cho amoniac tc dng vi axit photphoric.

2. Phn vi lng 

Phn vi lng cung cp cho cy cc nguyn t nh bo (B),  km (Zn),  mangan
(Mn),  ng (Cu),  molipen (Mo),. . .   dng hp cht.  Cy trng ch cn mt
lng rt nh loi phn bn ny  tng kh nng kch thch qu trnh sinh
trng v trao i cht,  tng hiu lc quang hp,. . .  Phn vi lng c a vo
t cng vi phn bn v c hoc phn bn hu c v ch c hiu qu cho tng
loi cy v tng loi t,  dng qu lng quy nh s c hi cho cy.  

Bi tp

1 . Cho cc mu phn  m sau  y :  amoni  sunfat,  amoni  clorua,  natri  nitrat.  Hy dng

cc thuc th thch  hp  nhn bit chng.  Vit phng trnh  ho hc ca cc phn

ng  dng.

2. Mt trong nhng phng php iu  ch canxi  n itrat l cho  vi  hoc  phn tc dng

vi  axit nitric long.  Cn  amoni  nitrat c th c iu  ch bng cch cho canxi  n itrat

tc dng vi  amoni  cacbonat.  Vit cc phng trnh  ho hc v cho bit ti  sao cc

phn ng ny xy ra hon ton.

3. T khng kh,  than,  nc v cc cht xc tc cn thit,  hy lp s  iu  ch 

phn m NH4NO3.

4. Ti  sao khng c trn  supephotphat vi  vi  ? Gii  thch  v vit phng trnh  ho hc

ca phn  ng.

5. Supephotphat n c iu  ch t mt loi  bt qung c cha 73,0% Ca3(PO4)2,

26,0% CaCO3 v 1 ,0% SiO2.

a)  Tnh  khi  lng dung dch  H2SO4 65,0%    tc dng  vi  1 00,0 kg  bt qung .

b)  Supephotphat n thu  c gm nhng cht no ? Tnh  t l % P2O5 trong loi

supephotphat n trn.
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I  - Kin thc cn nm vng

1 . n cht photpho

:  photpho th hin tnh kh

:  photpho th hin tnh oxi ho

2. Axit photphoric 

L axit ba nc,  c  mnh trung bnh.
Khng c tnh oxi ho.

P trng P  

Mng tinh  th phn t,  mm,  d nng chy,

c,  pht quang trong bng ti,  chuyn dn

thnh P ,  khng tan  trong nc,  d tan

trong mt s dung  mi  hu  c.

C cu trc pol ime,  bn,  khng tan  trong

cc dung mi  hu  c.  Chuyn thnh hi  khi

un nng  khng c khng kh v ngng t

hi  thnh photpho trng.  

Luyn tp
Tnh cht ca photpho
v cc hp cht ca photpho

Bit tnh  cht ca cc dng th  hnh  ca photpho,  ca axi t photphoric
v mui  photphat.  

Bit nhng ng dng,  phng php iu  ch photpho v cc hp cht
ca photpho.

Rn  luyn  k nng gii  bi  tp.

P
0

P
2
O

5

+5

PCl
5

+5

Ca
3
P
2

3

17



 

 To ra ba loi mui photphat khi tc dng vi dung dch kim.

3. Mui photphat

 Mui photphat gm :  Photphat trung ho (Na3PO4, Ca3(PO4)2,. . .),  ihirophot-

phat (NaH2PO4, Ca(H2PO4)2,. . .),  hirophotphat (Na2HPO4,  CaHPO4,. . .).

 Mui d tan trong nc gm :   Tt c cc mui photphat ca natri, kali, amoni.

 ihirophotphat ca cc kim loi khc.

 Mui khng tan hoc t tan trong nc gm : Hirophotphat v photphat trung

ho ca cc kim loi,  tr ca natri,  kali v amoni.

 Nhn bit ion trong dung dch mui photphat bng phn ng :

II  - Bi  tp

1 . Nu nhng im khc bit trong cu to nguyn t gia nit v photpho.

2. Lp cc phng trnh  ho hc  dng phn t v dng ion  rt gn ca cc phn ng

xy ra trong dung dch  ca cc cht

a)  kal i  photphat v bari  nitrat.                 b)  natri  photphat v nhm sunfat.

c)  kal i  photphat v canxi  clorua.             d)  natri  h irophotphat v natri  hiroxit.

e)  canxi  ihirophotphat (1  mol)  v canxi  hiroxit (1  mol).    

g)  canxi  ihirophotphat (1  mol)  v canxi  hiroxit (2 mol).

3. Chn cng thc ng ca apatit :

A.  Ca3(PO4)2 ; B.  Ca(PO3)2 ; C.  3Ca3(PO4)2.CaF2 ; D.  CaP2O7.

4. Cho 44 g  NaOH vo dung dch  cha 39,2 g  H3PO4.  Sau  khi  phn ng xy ra hon  ton,

em c dung dch  thu  c n cn kh.  Hi  nhng mui  no c to nn v khi

lng mui  khan thu  c l bao nhiu  ?

A.  Na3PO4 v 50,0 g   ;              C.  NaH2PO4 v 49,2 g  ;  Na2HPO4 v 1 4,2 g  ;

B.  Na2HPO4 v 1 5,0 g  ;             D.  Na2HPO4 v 1 4,2 g  ;  Na3PO4 v 49,2 g.

5. Thm 1 0,0 g  dung dch  bo ho bari  h iroxit ( tan  l 3,89 g  trong 1 00,0 g  nc)  vo 

0,5 ml  dung  dch  axit photphoric nng  6,0 mol/l .  Tnh  lng cc hp cht ca bari

c to thnh.

+ +  3
4 3 4

vng

3Ag PO Ag PO

3
4

PO

+ +
  

o ot t

3 4 4 2 7 3H O H O2 2
H PO H P O HPO
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I  - Ni  dung th nghim v cch tin hnh

Th nghim 1. Th tnh cht ca dung dch amoniac

Ly dung dch amoniac vo hai ng nghim nh.  Cho vi git dung dch 

phenolphtalein vo ng th nht v 5 6 git dung dch mui nhm clorua vo

ng th hai.  Nhn xt s xut hin mu ca dung dch  ng nghim th nht v

cho bit dung dch amoniac c mi trng g ?  ng nghim th hai xy ra hin

tng g ?  Vit phng trnh ho hc ca phn ng.  

Th nghim 2. Tnh oxi ho ca axit nitric

1. Ly vo ng nghim 0,5 ml dung dch HNO3 c, ri cho mt mnh nh ng

kim loi vo Nt ng nghim bng bng tm dung dch NaOH. Quan st mu ca

kh bay ra v mu ca dung dch thu c.  Gii thch v vit phng trnh ho hc.

2. Cng lm nh th nghim trn,  nhng thay bng 0,5  ml dung dch HNO3 long

(nng  khong 2 mol/l).  un nh ng nghim trn n cn.  Quan st mu ca

kh bay ra v mu ca dung dch.  Gii thch,  vit phng trnh ho hc.

Th nghim 3. Tnh oxi ho ca mui kali nitrat nng chy

Ly mt ng nghim chu nhit kh v cp thng ng trn gi st,  ri t gi

st trong chu ct.  B mt t tinh th KNO3 vo ng nghim v t cho mui

nng chy.  Khi mui bt u phn hu (nhn thy cc bt kh xut hin) vn tip

tc t nng ng nghim, ng thi dng kp st b mt hn than nh  c

t nng  vo ng.  Quan st s chy tip tc ca hn than.  Gii thch hin

tng v vit phng trnh ho hc.

thc hnh
Tnh cht ca mt s hp cht nit. 
Phn bit mt s loi phn bn ho hc

 Cng c kin  thc v tnh  cht ca amoniac,  tnh  oxi  ho mnh  

ca axi t n i tric.  Bit cch  phn  bit mt s loi  phn  bn  ho hc.  

 Rn  k nng thc hnh  th nghim vi  lng ho cht m bo 
an  ton  chnh  xc.  

18



Th nghim 4. Phn bit mt s loi phn bn ho hc

Cho cc mu phn bn ho hc sau y :  amoni sunfat, kali clorua v supephotphat

kp.  Ly mi loi mt t (c bng ht ng) vo tng ng nghim ring.  Cho vo

mi ng nghim 4 5  ml nc ct v lc nh ng nghim cho n khi cc cht

tan ht.

a) Phn m amoni sunfat

Ly khong 1  ml dung dch ca mi loi phn bn va pha ch vo tng ng

nghim ring.  Cho vo mi ng nghim khong 0,5  ml dung dch NaOH ri un

nng nh.  ng nghim no cha dung dch amoni sunfat s c kh bay ln,  kh

ny lm xanh giy qu tm tm t.  Vit phng trnh ho hc ca phn ng xy

ra di dng phng trnh ion rt gn.

b) Phn kali clorua v supephotphat kp

Ly khong 1  ml dung dch va pha ch ca mi loi phn bn cn li vo tng

ng nghim.  Nh vi git dung dch AgNO3 vo tng ng.  Phn bit hai loi

phn bn trn bng cch quan st hin tng trong hai ng nghim.  Gii thch

v vit phng trnh ho hc ca cc phn ng.

II  - Vit tng trnh
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Nhm cacbon

Nhm cacbon gm nhng nguyn t no ? V tr ca chng
trong bng tun hon c lin quan nh th no vi cu to
nguyn t ca chng ?

Cc n cht v hp cht ca cacbon, silic c nhng tnh cht
c bn no ? Gii thch nhng tnh cht  nh th no da
trn c s l thuyt  hc.

Lm th no iu ch c cacbon, silic v mt s hp cht
quan trng ca chng ?

" I5# + )# A !  7# )H A# J $#



I - V tr ca nhm cacbon trong bng tun hon

Nhm cacbon gm c cc nguyn t cacbon (C), silic (Si), gemani (Ge),
thic (Sn) v ch (Pb). Chng u thuc cc nguyn t p.

  % $"   &   $# 

II - Tnh cht chung ca cc nguyn t nhm cacbon

1 . Cu hnh electron nguyn t

Lp electron ngoi cng ca nguyn t (ns2 np2) c 4 electron :

trng thi c bn, nguyn t ca cc nguyn t nhm cacbon c hai electron
c thn, do  trong mt s hp cht chng c th to
thnh hai lin kt cng ho tr. Khi c kch thch,
mt electron trong cp electron ca phn lp ns c th
chuyn sang obitan p cn trng ca phn lp np.

ns2
np2

"!   ! * +

S hiu nguyn t 6 1 4 32 50 82

Nguyn t khi 1 2,01 28,09 72,64 11 8,69 207,20

Cu hnh electron lp ngoi cng 2s22p2 3s23p2 4s24p2 5s25p2 6s26p2

Bn knh nguyn t (nm) 0,077 0,1 1 7 0,1 22 0,1 40 0,1 46

 m in 2,55 1 ,90 2,01 1 ,96 2,33

Nng lng ion ho th nht (kJ/mol) 1 086 786 762 709 71 6



Khi qut v nhm cacbon

Bit nhm cacbon gm nhng nguyn t no.

Bit cu hnh electron nguyn t, bn knh nguyn t,  m in
l in quan nh th no vi tnh cht ca cc nguyn t trong nhm.

ns1
np3
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Khi , nguyn t ca cc nguyn t nhm cacbon c 4 electron c thn, chng
c th to thnh bn lin kt cng ho tr.  t c cu hnh electron bn ca
kh him, cc nguyn t nguyn t nhm cacbon to nn nhng cp electron
chung vi cc nguyn t khc, trong cc hp cht chng c cc s oxi ho +4, +2
v c th l 4 tu thuc vo  m in ca cc nguyn t lin kt vi chng.

2. S bin i tnh cht ca cc n cht

 T cacbon n ch tnh phi kim gim dn, tnh kim loi tng dn. Cacbon v
silic l cc nguyn t phi kim, gemani va c tnh kim loi va c tnh phi kim,
cn thic v ch l cc kim loi.

 Trong cng chu k, kh nng kt hp electron ca cacbon km hn nit v ca
silic km hn photpho, nn cacbon v silic l nhng phi kim km hot ng hn
nit v photpho.

3. S bin i tnh cht ca cc hp cht

 Tt c cc nguyn t nhm cacbon u to c hp cht vi hiro c cng
thc chung l RH4 (R ch nguyn t).  bn nhit ca cc hp cht hirua ny
gim nhanh t CH4 n PbH4.

 Cc nguyn t nhm cacbon to vi oxi hai loi oxit l RO v RO2, trong 
R c s oxi ho tng ng l +2 v +4.

CO2 v SiO2 l cc oxit axit, cn cc oxit GeO2, SnO2, PbO2 v cc hiroxit
tng ng ca chng l cc hp cht lng tnh.

 Ngoi kh nng to lin kt cng ho tr vi cc nguyn t ca nguyn t khc,
cc nguyn t cacbon cn c th lin kt vi nhau to thnh mch. Mch cacbon
c th gm hng chc, hng trm nguyn t cacbon (trong cc hp cht hu c).

Bi tp

 Hy cho bit quy lut bin i tnh kim loi - phi kim ca cc nguyn t thuc nhm
cacbon v gii thch.

 Cho cc cu hnh electron nguyn t sau y :

a) 1 s22s22p63s23p63d1 04s24p2 ; b) 1 s22s22p63s23p63d1 04s14p3 ;

c) 1 s22s22p63s13p3 ; d) 1 s22s12p3.

Hy cho bit : Cu hnh electron no  trng thi c bn ? Cu hnh electron no 
trng thi kch thch ?

Cu hnh electron  trng thi c bn cho  trn l ca nguyn t nguyn t no ?

 Trong s cc n cht ca nhm cacbon, nhm cht no l kim loi ?

A. Cacbon v si l ic ; B. Thic v ch ; C. Si l ic v gemani ; D. Sil ic v thic.

 Dn ra nhng hp cht trong  nguyn t cacbon c cc s oxi ho 4, +2 v +4.





I - Tnh cht vt l

Cacbon to thnh mt s dng th hnh, khc nhau v tnh cht vt l. Sau y l
mt s dng th hnh ca cacbon.

Kim cng l cht tinh th khng mu, trong sut, khng dn in, dn nhit
km, c khi lng ring l 3,51 g/cm3. Tinh th kim cng thuc loi tinh th
nguyn t in hnh (hnh 3.1 ), trong  mi nguyn t cacbon to bn lin kt
cng ho tr bn vi bn nguyn t cacbon ln cn nm trn cc nh ca hnh
t din u. Mi nguyn t cacbon  nh li lin kt vi bn nguyn t cacbon
khc.  di ca lin kt C C bng 0,154 nm. Do cu trc ny nn kim cng
l cht cng nht trong tt c cc cht.

Than ch l tinh th mu xm en, c nh kim, dn in tt nhng km kim loi.
Tinh th than ch c cu trc lp (hnh 3.2).

Trong mt lp, mi nguyn t cacbon lin kt theo kiu cng ho tr vi ba

nguyn t cacbon ln cn nm  nh ca mt tam gic u.  di ca lin kt



Cacbon

 Bit cu trc v tnh cht vt l ca cc dng th hnh chnh ca cacbon.

 Bit cc tnh cht ho hc c bn ca cacbon, vai tr quan trng ca

cacbon i vi i sng v sn xut.

Cutructinh th
kimcng

Kim cng

Cutruc tinh th
thanch

Than ch  

!  # A + 9* )'K
)# )= )# A

!  " I5# + 9* )'K
)# )=  " I5#
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C C bng 0,142 nm. Khong cch gia hai nguyn t cacbon thuc hai lp ln

cn nhau l 0,34 nm. Cc lp lin kt vi nhau bng lc tng tc yu, nn cc

lp d tch khi nhau. Khi vch than ch trn giy, n  li vch en gm nhiu

lp tinh th than ch.

Fuleren gm cc phn t C60, C70, . . . Phn t C60 c cu trc hnh cu rng
(hnh 3.3) gm 32 mt vi 60 nh l 60 nguyn t cacbon. Fuleren c pht
hin nm 1985.

Than iu ch nhn to nh than cc, than g, than xng, than mui, . . . c
gi chung l cacbon v nh hnh. Than g, than xng c cu to xp, nn
chng c kh nng hp ph mnh cc cht kh v cht tan trong dung dch.

II - Tnh cht ho hc

Trong cc dng tn ti ca cacbon, cacbon v nh hnh hot ng hn c v mt
ho hc. Tuy nhin,  nhit  thng cacbon kh tr, cn khi un nng n phn
ng c vi nhiu cht.

Trong cc hp cht ca cacbon vi nhng nguyn t c  m in ln hn
(O, Cl, F, S,. . .), nguyn t cacbon c s oxi ho +2 hoc +4. Cn trong cc hp
cht ca cacbon vi nhng nguyn t c  m in nh hn (hiro, kim loi),
nguyn t cacbon c s oxi ho m. Do , trong cc phn ng cacbon th hin
tnh kh v tnh oxi ho. Tuy nhin, tnh kh vn l tnh cht ch yu ca cacbon.
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1 . Tnh kh

a) Tc dng vi oxi

Khi t cacbon chy trong khng kh, phn ng to nhiu nhit :

nhit  cao, cacbon li kh c CO2 theo phn ng :

Do , sn phm khi t cacbon trong khng kh, ngoi kh CO2 cn c mt t
kh CO.

Cacbon khng tc dng trc tip vi clo, brom v iot.

b) Tc dng vi hp cht

nhit  cao, cacbon c th kh c nhiu oxit, phn ng vi nhiu cht oxi
ho khc nh HNO3, H2SO4 c, KClO3,. . .

Th d :

2. Tnh oxi ho

a) Tc dng vi hiro

Cacbon phn ng vi kh hiro  nhit  cao c cht xc tc, to thnh kh

metan :

b) Tc dng vi kim loi

nhit  cao, cacbon phn ng vi mt s kim loi to thnh cacbua kim loi.

Th d :

III - ng dng

Kim cng c s dng lm  trang sc. Trong k thut, kim cng c dng
 ch to mi khoan, dao ct thu tinh v bt mi.

Than ch c dng lm in cc ; lm ni, chn  nu chy cc hp kim chu
nhit ; ch to cht bi trn ; lm bt ch en.

Than cc c dng lm cht kh trong luyn kim  luyn kim loi t qung.

Than g c dng  ch thuc n en, thuc pho, cht hp ph. Loi than c





kh nng hp ph mnh c gi l than hot tnh. Than hot tnh c dng
nhiu trong mt n phng c, trong cng nghip ho cht v trong y hc.

Than mui c dng lm cht n khi lu ho cao su,  sn xut mc in,
xi nh giy,. . .

IV - Trng thi t nhin. iu ch

1 . Trng thi t nhin

Trong t nhin, kim cng v than ch l cacbon t do gn nh tinh khit. Ngoi
ra, cacbon cn c trong cc khong vt nh canxit ( vi,  phn,  hoa,
chng u cha CaCO3), magiezit (MgCO3), olomit (CaCO3.MgCO3) (hnh 3.4),...
v l thnh phn chnh ca cc loi than m (than antraxit, than m, than nu,
than bn,. . . , chng khc nhau v tui a cht v hm lng cacbon). Du m,
kh t thin nhin l hn hp ca cc cht khc nhau cha cacbon, ch yu l
hirocacbon. C th thc vt v ng vt cha nhiu hp cht ca cacbon.

Nc ta c m than antraxit ln  Qung Ninh, mt s m than nh hn 
Thanh Ho, Ngh An, Qung Nam,.. .

2. iu ch

Kim cng nhn to c iu ch t than ch, bng cch nung than ch 
2000oC, di p sut 50 100 nghn atmotphe vi cht xc tc l st, crom
hay niken.

Than ch nhn to c iu chbng cch nung than cc  2500 3000oC trong
l in, khng c khng kh.



a) Canxit b) Magiezit c) olomit
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Than cc c iu ch bng cch nung than m khong 1000oC trong l cc,

khng c khng kh.

Than g c to nn khi t chy g trong iu kin thiu khng kh.

Than mui c to nn khi nhit phn metan c cht xc tc :

Than m c khai thc trc tip t cc va than nm   su khc nhau di
mt t.

Bi tp

 a) Nu cc dng th hnh thng gp ca cacbon. Ti sao kim cng v than ch li c

tnh cht vt l khc nhau ?

b) Da vo phn ng ho hc no  ni rng kim cng v than ch l hai dng th

hnh ca nguyn t cacbon ?

 a) Ti sao hu ht cc hp cht ca cacbon li l hp cht cng ho tr ?

b) Cacbon c tnh cht ho hc ch yu no ? Ly cc th d minh ho.

 Tnh oxi ho ca cacbon th hin  phn ng no trong cc phn ng sau ?

A. C + O2 CO2 ; C. 3C + 4Al Al4C3 ;

B. C + 2CuO 2Cu + CO2 ; D. C + H2O CO + H2.

 550oC, hng s cn bng Kc ca phn ng sau y l 0,002 : C(r) + CO2(k) 2CO(k)

Ngi ta cho 0,2 mol C v 1 ,0 mol CO2 vo mt bnh kn dung tch 22,4 lt khng cha

khng kh, nng dn nhit  trong bnh n 550oC v gi  nhit    cho cn

bng c thit lp.

Tnh s mol ca mi cht  trng thi cn bng.







I - Cacbon monooxit

1 . Cu to phn t

trng thi c bn, nguyn t cacbon v nguyn t oxi u c hai electron c
thn  phn lp 2p :

V vy, gia chng c th to thnh hai lin kt cng ho tr. Ngoi ra, gia hai

nguyn t cn hnh thnh mt lin kt cho nhn. Cng thc cu to ca phn

t CO c biu din nh sau :

Trong phn t CO, cacbon c s oxi ho +2

2. Tnh cht vt l

Cacbon monooxit l cht kh khng mu, khng mi, khng v, hi nh hn
khng kh, rt t tan trong nc, ho lng  191 ,5oC, ho rn  205,2oC, rt
bn vi nhit v rt c.

3. Tnh cht ho hc

a) Trong phn t cacbon monooxit c lin kt ba ging phn t nit nn tng t
vi nit, cacbon monooxit rt km hot ng  nhit  thng v tr nn hot
ng hn khi un nng. Cacbon monooxit l oxit trung tnh.

C O

2s2
2p2

2s2
2p4

Hp cht ca cacbon

 Bit cu to phn t ca cacbon monooxit (CO) v cacbon ioxit (CO2),
cc tnh cht vt l , ho hc, ng dng v phng php iu ch hai
oxit ny.

 Bit tnh cht ho hc ca axi t cacbonic v mui cacbonat.

C : O :
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b) Cacbon monooxit l cht kh mnh :

CO chy c trong khng kh to thnh CO2, cho ngn la mu lam nht v

to nhiu nhit. V vy, CO c dng lm nhin liu kh.

Khi c than hot tnh lm xc tc, CO kt hp c vi clo :

CO + Cl2 COCl2 (photgen)

Kh CO c th kh nhiu oxit kim loi thnh kim loi  nhit  cao.

Th d :

4. iu ch

a) Trong cng nghip

Kh CO thng c sn xut bng cch cho hi nc i qua than nung  :

C + H2O CO + H2

Hn hp kh to thnh c gi l kh than t, cha trung bnh khong ~ 44%

CO, cn li l cc kh khc nh CO2, H2, N2,. . .

Kh CO cn c sn xut trong cc l gas

(hnh 3.5) bng cch thi khng kh qua than

nung . phn di ca l, cacbon chy bin

thnh cacbon ioxit. Khi i qua lp than nung

, CO2 b kh thnh CO

Hn hp kh thu c gi l kh l gas (kh than

kh). Kh l gas cha khong 25% CO, ngoi ra
cn c N2, CO2 v mt lng nh cc kh khc.

Kh than t, kh l gas u c dng lm
nhin liu kh.

b) Trong phng th nghim

Cacbon monooxit c iu ch bng cch cho H2SO4 c vo axit fomic

(HCOOH) v un nng :



Kh

Than

Khng
kh
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II - Cacbon ioxit

1 . Cu to phn t

Cng thc cu to ca CO2 l : O = C = O

Cc lin kt CO trong phn t CO2 l lin kt cng ho tr c cc, nhng do c

cu to thng nn CO2 l phn t khng c cc.

2. Tnh cht vt l

 CO2 l cht kh khng mu, nng gp 1 ,5 ln khng kh, tan khng nhiu trong

nc ( iu kin thng, 1 lt nc ho tan 1 lt kh CO2).

 nhit  thng, khi c nn di p sut 60 atm, kh CO2 s ho lng. Khi

lm lnh t ngt  76oC, kh CO2 ho thnh khi rn, trng, gi l "nc 

kh". Nc  kh khng nng chy m thng hoa, nn c dng  to mi

trng lnh v kh, rt tin li cho vic bo qun thc phm.

3. Tnh cht ho hc

a) Kh CO2 khng chy v khng duy tr s chy ca nhiu cht, nn ngi ta dng

n  dp tt cc m chy. Tuy nhin, kim loi c tnh kh mnh, th d Mg,

Al,. . . c th chy c trong kh CO2 :

V vy, ngi ta khng dng kh CO2 
dp tt m chy magie hoc nhm.

b) CO2 l oxit axit, tc dng c vi oxit
baz v baz to thnh mui cacbonat.

Khi tan trong nc, CO2 to thnh dung
dch axit cacbonic :

CO2 + H2O H2CO3

4. iu ch

a) Trong phng th nghim

Kh CO2 c iu ch bng cch cho
dung dch axit clohiric tc dng vi 
vi (hnh 3.6, hoc trong bnh Kip) :

CaCO3 + 2HCl  CaCl2 + CO2 + H2O



Dung dch HCl

CO2

(Cucnho)
CaCO3

dd HCl
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b) Trong cng nghip

Kh CO2 c to ra trong qu trnh t chy hon ton than  thu nng lng

ngoi ra kh CO2 cn c thu hi t qu trnh chuyn ho kh thin nhin, cc

sn phm du m,.. . ; qu trnh nung vi ; qu trnh ln men ru t glucoz.

III - axit cacbonic v Mui cacbonat

Axit cacbonic l axit rt yu v km bn, ch tn ti trong dung dch long, d

b phn hu thnh CO2 v H2O.

Trong dung dch axit cacbonic phn li theo hai nc vi cc hng s phn li axit

 25oC nh sau :

Axit cacbonic to ra hai loi mui : mui cacbonat cha ion ,

th d Na2CO3, CaCO3, (NH4)2CO3 v mui hirocacbonat cha ion ,

th d NaHCO3, Ca(HCO3)2, NH4HCO3.

1 . Tnh cht ca mui cacbonat

a) Tnh tan

Cc mui cacbonat trung ho ca kim loi kim (tr Li2CO3), amoni v cc
mui hirocacbonat d tan trong nc (tr NaHCO3 hi t tan). Cc mui
cacbonat trung ho ca nhng kim loi khc khng tan hoc t tan trong nc.

b) Tc dng vi axit

Cc mui cacbonat tc dng vi dung dch axit, gii phng kh CO2.

Th d : NaHCO3 + HCl  NaCl + CO2 + H2O

Na2CO3 + 2HCl  2NaCl + CO2 + H2O







c) Tc dng vi dung dch kim

Cc mui hirocacbonat d tc dng vi dung dch kim.

Th d : NaHCO3 + NaOH Na2CO3 + H2O

d) Phn ng nhit phn

Cc mui cacbonat trung ho ca kim loi kim u bn vi nhit. Cc mui

cacbonat trung ho ca kim loi khc, cng nh mui hirocacbonat, b nhit

phn hu.

Th d : MgCO3 MgO + CO2

2NaHCO3 Na2CO3 + CO2 + H2O

Ca(HCO3)2 CaCO3 + CO2 + H2O

2. ng dng ca mt s mui cacbonat

Canxi cacbonat (CaCO3) tinh khit l cht bt nh, mu trng, c dng lm

cht n trong cao su v mt s ngnh cng nghip.

Natri cacbonat (Na2CO3) khan, cn gi l soa khan, l cht bt mu trng, tan

nhiu trong nc. Khi kt tinh t dung dch n tch ra  dng tinh th

Na2CO3 . 1 0H2O. Soa c dng trong cng nghip thu tinh,  gm,

bt git, . . .

Natri hirocacbonat (NaHCO3) l cht tinh th mu trng, hi t tan trong nc,

c dng trong cng nghip thc phm. Trong y hc, natri hirocacbonat c

dng lm thuc  gim au d dy do tha axit.

Bi tp

 Khi nung nng km oxit vi than cc th to thnh mt cht kh chy c. Vit phng

trnh ho hc ca phn ng.



 Lm th no  tch ring tng kh CO v CO2 ra khi hn hp ca chng :

a) Bng phng php vt l.

b) Bng phng php ho hc.

 a) Lm th no  loi cc tp cht l hi nc v CO2 c trong kh CO ?

b) Lm th no  chuyn NaHCO3 thnh Na2CO3, Ca(HCO3)2 thnh CaCO3 v

ngc li ?

 C mt hn hp kh gm cacbon ioxit v lu hunh ioxit. Trnh by phng php ho

hc  chng minh s c mt ca mi kh trong hn hp.

 Dung dch nc ca cht A lm qu tm ng mu xanh, cn dung dch nc ca cht B

khng lm i mu qu tm. Trn ln dung dch ca hai cht li th xut hin kt ta.

A v B c th l

A. NaOH v K2SO4.

B. K2CO3 v Ba(NO3)2.

C. KOH v FeCl3.

D. Na2CO3 v KNO3.

 Xc nh thnh phn phn trm (v th tch) ca hn hp kh gm c N2, CO v CO2,

bit rng khi cho 1 0,0 lt (ktc) hn hp kh  i qua mt lng d nc vi trong, ri

qua ng(I I ) oxit d t nng, th thu c 1 0,0 g kt ta v 6,4 g ng.

Nu cng ly 1 0,0 lt (ktc) hn hp kh  cho i qua ng ng ng(I I ) oxit d t

nng, ri i qua mt lng d nc vi trong, th thu c bao nhiu gam kt ta ?







I - Silic

1 . Tnh cht vt l

Silic c cc dng th hnh : silic tinh th v silic v nh hnh.

Silic tinh th c cu trc ging kim cng, mu xm, c nh kim, nng chy 
1420oC. Silic tinh th c tnh bn dn :  nhit  thng  dn in thp,
nhng khi tng nhit  th  dn in tng ln.

Silic v nh hnh l cht bt mu nu.

2. Tnh cht ho hc

Cng ging nh cacbon, silic c cc s oxi ho 4, 0, +2 v +4 ; s oxi ho +2
t c trng i vi silic.

Silic v nh hnh c kh nng phn ng cao hn silic tinh th.

a) Tnh kh

Tc dng vi phi kim : Silic tc dng vi flo  nhit  thng, cn khi un nng
c th tc dng vi cc phi kim khc :

(sil ic tetraflorua)

(si l ic ioxit)

Tc dng vi hp cht : Silic tc dng tng i mnh vi dung dch kim, gii

phng hiro.

silic v hp cht ca silic

Bit cc tnh cht c trng, phng php iu ch si l ic v
hp cht ca si l ic.

Bit nhng ng dng quan trng ca si l ic trong cc ngnh
k thut nh luyn kim, bn dn, in t,. . .
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b) Tnh oxi ho

nhit  cao, silic tc dng vi cc kim loi nh Ca, Mg, Fe,. . . to thnh hp
cht silixua kim loi. Th d :

(magie sil ixua)

3. Trng thi t nhin

Silic l nguyn t ph bin th hai sau oxi, chim gn 29,5% khi lng v
Tri t. Trong t nhin ch gp silic di dng cc hp cht, ch yu l ct
(SiO2), cc khong vt silicat v aluminosilicat nh : cao lanh (Al2O3.2SiO2.2H2O),
xecpentin (3MgO.2SiO2.2H2O), fenspat (Na2O.Al2O3.6SiO2),. . . Silic cn c
trong c th ng, thc vt vi lng nh v c vai tr ng k trong hot ng
sng ca th gii hu sinh.

4. ng dng v iu ch

Silic siu tinh khit l cht bn dn c dng trong k thut v tuyn v
in t. Pin mt tri ch to t silic c kh nng chuyn nng lng nh sng
mt tri thnh in nng, cung cp cho cc thit b trn tu v tr.

Trong luyn kim, hp kim ferosilic c dng  ch to thp chu axit.

Trong phng th nghim, silic c iu ch bng cch t chy mt hn hp
gm bt magie v ct nghin mn :

SiO2 + 2Mg Si + 2MgO

Trong cng nghip, silic c iu ch bng cch dng than cc kh silic
ioxit trong l in  nhit  cao :

SiO2 + 2C Si + 2CO

II - Hp cht ca silic

1 . Silic ioxit

Silic ioxit (SiO2) l cht  dng tinh th ,
nng chy  1713oC, khng tan trong
nc. Trong t nhin, SiO2 tinh th ch
yu  dng khong vt thch anh. Thch
anh tn ti  dng tinh th ln, khng mu,
trong sut (hnh 3.7). Ct l SiO2 c cha
nhiu tp cht.
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 Silic ioxit l oxit axit, tan chm trong dung dch kim c nng, tan d trong

kim nng chy hoc cacbonat kim loi kim nng chy, to thnh silicat.

Th d : SiO2 + 2NaOH Na2SiO3 + H2O

SiO2 + Na2CO3 Na2SiO3 + CO2

 Silic ioxit tan trong axit flohiric :

SiO2 + 4HF SiF4 + 2H2O

Da vo phn ng ny ngi ta dng dung dch HF  khc ch v hnh trn

thu tinh.

2. Axit silixic v mui silicat

a) Axit silixic

Axit silixic (H2SiO3)
(*) l cht  dng keo,

khng tan trong nc, khi un nng d
mt nc :

H2SiO3 SiO2 + H2O

Khi sy kh, axit silixic mt mt phn
nc, to thnh mt vt liu xp l silicagen

(hnh 3.8). Silicagen c dng  ht m
v hp ph nhiu cht.

Axit silixic l axit rt yu, yu hn c axit
cacbonic, nn d b kh CO2 y ra khi
dung dch mui ca n :

Na2SiO3 + CO2 + H2O H2SiO3 + Na2CO3

b) Mui silicat

Axit silixic d tan trong dung dch kim, to thnh mui silicat. Ch c silicat

kim loi kim tan c trong nc. Dung dch m c ca Na2SiO3 v K2SiO3

c gi l thu tinh lng. Vi hoc g tm thu tinh lng s kh b chy. Thu

tinh lng cn c dng  ch to keo dn thu tinh v s.

trong dung dch, silicat kim loi kim b thu phn mnh to ra mi trng kim.

Th d :

Na2SiO3 + 2H2O 2NaOH + H2SiO3
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(*) Axit silixic tn ti  mt s dng: H4SiO4 (axit ortho silixic),

H2SiO3 (axit meta silixic); . . .



Bi tp

 S oxi ho thp nht ca sil ic th hin  hp cht no trong cc cht sau ?

A. SiO ; B. SiO2 ; C. SiH4 ; D. Mg2Si.

 Vit cc phng trnh ho hc theo s  sau y :

Sil ic ioxit natri si l icat axit si l ixic si l ic ioxit si l ic.

 T sil ic ioxit v cc cht cn thit khc, hy vit cc phng trnh ho hc  iu ch

axit si l ixic.

 Natri florua dng lm cht bo qun g c iu ch bng cch nung hn hp canxi

florua, soa v ct. Vit phng trnh ho hc  gii thch cch lm trn.

 Khi t chy hn hp kh SiH4 v CH4 thu c mt sn phm rn cn nng 6,00 g v

sn phm kh. Cho sn phm kh  i qua dung dch Ca(OH)2 ly d thu c 30,00 g

kt ta.

Xc nh thnh phn % th tch ca hn hp kh.

Si l ic rt cn cho thc vt cng nh cho ng vt v ngi .

Thc vt s dng si l ic  to cc m thc b. Si l ic lm cho thnh t bo cng hn v bn

hn, chng c s ph hu ca cn trng v s xm nhp ca nm mc.

Si l ic c trong hu ht t bo ca ng vt v ngi , c bit  tuyn tu, gan, lng, tc,

xng, rng, sn rt giu si l ic. Trong xng, rng v sn ca bnh nhn lao lng si l ic

gim ng k so vi ngi kho mnh. nhng ngi b bnh eczema, vy nn, hm

lng si l ic trong mu gim r rt, cn khi b bnh i trng th ngc li , hm lng si l ic

trong mu tng ln.



VAi Tr sinh hc ca silic





Cng nghip silicat bao gm cc ngnh sn xut thu tinh,  gm, xi mng t
nhng hp cht t nhin ca silic v cc ho cht khc.

I - Thu tinh

1 . Thnh phn ho hc v tnh cht ca thu tinh

Thu tinh loi thng thng c dng lm ca knh, chai, l,. . . l hn hp ca
natri silicat, canxi silicat v silic ioxit, c thnh phn gn ng vit di dng
cc oxit l Na2O.CaO.6SiO2. Thu tinh loi ny c sn xut bng cch nu
chy mt hn hp gm ct trng,  vi v soa  1400oC :

6SiO2 + CaCO3 + Na2CO3 Na2O.CaO.6SiO2 + 2CO2

Thu tinh khng c cu trc tinh th m l cht v nh hnh, nn khng c nhit
 nng chy xc nh. Khi un nng n mm dn ri mi chy, do  c th
to ra nhng  vt v dng c c hnh dng nh  mun.

2. Mt s loi thu tinh

Ngoi loi thu tinh thng thng nu trn, cn c mt s loi thu tinh khc,
vi thnh phn ho hc v cng dng khc nhau.

Khi nu thu tinh, nu thay Na2CO3 bng K2CO3 th c thu tinh kali, c
nhit  ho mm v nhit  nng chy cao hn. Thu tinh kali c dng lm
dng c th nghim, lng knh, thu knh,. . .

Thu tinh cha nhiu ch oxit d nng chy v trong sut, c gi l thu tinh
pha l.

Thu tinh thch anh c sn xut bng cch nu chy silic ioxit tinh khit.
Loi thu tinh ny c nhit  ho mm cao, c h s n nhit rt nh, nn
khng b nt khi nng lnh t ngt.

cng nghip silicat

 Bit thnh phn ho hc v tnh cht ca thu tinh,  gm v xi mng.

 Bit phng php sn xut cc loi vt l iu trn t nhng nguyn l iu

trong t nhin.
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Khi cho thm oxit ca mt s kim loi, thu tinh s c mu khc nhau, do to
nn cc silicat c mu. Th d, crom (III) oxit (Cr2O3) cho thu tinh mu lc,
coban oxit (CoO) cho thu tinh mu xanh nc bin.

II -  Gm

 gm l vt liu c ch to ch yu t t st v cao lanh. Tu theo cng
dng, ngi ta phn bit gm xy dng, vt liu chu la, gm k thut v gm
dn dng.

1 . Gch v ngi

Gch v ngi thuc loi gm xy dng. Phi liu  sn xut chng gm t st
loi thng v mt t ct, c nho vi nc thnh khi do, sau  to hnh,
sy kh v nung  900 1000oC s c gch v ngi. Sau khi nung, gch v
ngi thng c mu  gy nn bi st oxit  trong t st.

2. Gch chu la

Gch chu la thng c dng  lt l cao, l luyn thp, l nu thu tinh,. . . .
C hai loi gch chu la chnh : gch inat v gch samt. Phi liu  ch to
gch inat gm 93 96% SiO2, 4 7% CaO v t st ; nhit  nung khong
1300 1400oC. Gch inat chu c nhit  khong 1690 1720oC.

Phi liu  ch to gch samt gm bt samt trn vi t st v nc. Sau khi
ng khun v sy kh, vt liu c nung  1300 1400oC. Bt samt l t
st c nung  nhit  rt cao ri nghin nh.
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3. Snh, s v men

a) t st sau khi nung  nhit  khong 1200 1300oC th bin thnh snh. Snh
l vt liu cng, g ku, c mu nu hoc xm.  c  bng v lp bo v
khng thm nc, ngi ta to mt lp men mng  mt ngoi ca  snh.

b) S l vt liu cng, xp, c mu trng, g ku. Phi liu  sn xut s gm
cao lanh, fenspat, thch anh v mt s oxit kim loi.  s c nung hai ln,
ln u  1000oC, sau  trng men v trang tr, ri nung ln th hai  nhit 
cao hn, khong 1400 1450oC. S c nhiu loi : s dn dng (hnh 3.9), s k
thut. S k thut c dng  ch to cc vt liu cch in, t in, bugi nh
la, cc dng c th nghim (hnh 3.10).

c) Men c thnh phn chnh ging s, nhng d nng chy hn. Men c ph ln
b mt sn phm, sau  nung ln  nhit  thch hp  men bin thnh mt
lp thu tinh che kn b mt sn phm.

Lng gm Bt Trng, cc nh my s Hi Dng, ng Nai,. . . l nhng c s
sn xut  s ni ting.

III - xi mng

1 . Thnh phn ho hc v phng php sn xut

a) Xi mng thuc loi vt liu kt dnh, c dng trong xy dng. Quan trng v
thng dng nht l xi mng Pooclng.  l cht bt mn, mu lc xm, thnh
phn chnh gm canxi silicat v canxi aluminat : Ca3SiO5 (hoc 3CaO.SiO2),
Ca2SiO4 (hoc 2CaO.SiO2), Ca3(AlO3)2 (hoc 3CaO.Al2O3).

b) Xi mng Pooclng c sn xut bng cch nghin nh  vi, trn vi
t st c nhiu SiO2 v mt t qung st bng phng php kh hoc phng
php t, ri nung hn hp trong l quay (hnh 3 . 11 ) hoc l ng 
1400 1600oC. Sau khi nung, thu c mt hn hp mu xm gi l clanhke.
 ngui, ri nghin clanhke vi mt s cht ph gia thnh bt mn, s c xi mng.
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2. Qu trnh ng cng xi mng

Trong xy dng, xi mng c trn vi nc thnh khi nho, sau vi gi s bt
u ng cng li. Qu trnh ng cng ca xi mng ch yu l s kt hp ca
cc hp cht c trong xi mng vi nc, to nn nhng tinh th hirat an xen
vo nhau thnh khi cng v bn :

3CaO.SiO2 + 5H2O Ca2SiO4. 4H2O + Ca(OH)2

2CaO.SiO2 + 4H2O Ca2SiO4. 4H2O

3CaO.Al2O3 + 6H2O Ca3(AlO3)2. 6H2O

Hin nay, ngi ta cn sn xut cc

loi xi mng c nhng tnh nng

khc nhau : xi mng chu axit, xi mng

chu nc bin,. . .

nc ta c nhiu nh my xi mng

ln nh nh my xi mng : Hi Phng

(hnh 3.12), Hong Thch, Bm Sn,

Chinfon, Hong Mai, H Tin,. . .

Clanhke

Than camLoquay

Thitblamngui

Nguyn liu


ng
kh
oi
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Bi tp

 Nghin thu tinh loi thng thnh bt, ri cho vo nc  c vi git phenolphtalein,

th nc s c mu hng. Gii thch v vit phng trnh ho hc ca phn ng.

 Mt loi thu tinh cha 1 3,0% Na2O ; 11 ,7% CaO v 75,3% SiO2 v khi lng. Thnh

phn ca loi thu tinh ny biu din di dng cc oxit l

A. 2Na2O.CaO.6SiO2. B. 2Na2O. 6CaO. SiO2.

C. Na2O.CaO.6SiO2. D. Na2O.6CaO.SiO2.

 Mt loi thu tinh dng  ch to dng c nh bp c thnh phn khi lng nh sau :

SiO2 75,0% ; CaO 9,00% ; Na2O 1 6,0%. Trong loi thu tinh ny 1 mol CaO kt

hp vi

A. 1 ,6 mol Na2O v 7,8 mol SiO2. B. 1 ,6 mol Na2O v 8,2 mol SiO2.

C. 2,1 mol Na2O v 7,8 mol SiO2. D. 2,1 mol Na
2
O v 8,2 mol SiO2.

 Cc sil icat ca canxi c thnh phn : CaO 73,7% ; SiO2 26,3% v CaO 65,1 %,

SiO2 34,9% l nhng thnh phn chnh ca xi mng Pooclng. Trong mi hp cht

si l icat trn 1 ,0 mol SiO2 kt hp vi

A. 3,0 v 2,0 mol CaO. B. 2,0 v 3,0 mol CaO.

C. 3,0 v 1 ,5 mol CaO. D. 2,8 v 2,0 mol CaO.

 Vit phng trnh ho hc ca phn ng m t thu tinh b axit HF n mn. Bit rng

thnh phn ch yu ca thu tinh l Na2SiO3 (Na2O.SiO2) v CaSiO3 (CaO.SiO2).





Xi mng c nhiu mc khc nhau : Theo tiu chun Vit Nam, loi xi mng Pooclng hn

hp (Portland blended cement, PCB) c cc mc PCB 30, PCB 40,... ; loi xi mng Pooclng

trng (White portland cement, PCW) c cc mc PCW 30, PCW 40,. . .

Cc tr s 30, 40,. . . ch gii hn ti trng (cng  nn) tnh bng niutn trn mi l imet

vung (N/mm2) , m mu va xi mng  ho rn c th chu c khng b bin dng

sau 28 ngy bo dng t khi trn xi mng vi nc.

Si thu tinh v si quang
 Khi ko thu tinh nng chy qua mt thit b c nhiu l nh, ta c nhng si c

ng knh t 2 n 1 0m (1 micromet = 1 0 6m) gi l si thu tinh.

Bng phng php l i tm hoc thi khng kh nn vo dng thu tinh nng chy ta thu

c nhng si ngn gi l bng thu tinh. Si thu tinh khng gin v rt dai , c 

chu nhit,  bn ho hc v  cch in cao,  dn nhit thp.

Nguyn l iu  sn xut si thu tinh d kim, r tin, vic sn xut kh n gin, nn

hin nay c dng rng ri trong cc l nh vc k thut khc nhau : sn xut cht do

thu tinh ; lm vt l iu lc ; ch to vt l iu cch in ; may o bo h lao ng chng

chy, chng axit ; lt cch nhit cho cc ct chng ct, lm vt l iu kt cu trong ch to

my, xy dng, ch to si quang,. . .

 Si quang, cn gi l si dn quang, l loi si bng thu tinh thch anh c ch bin

c bit, c  tinh khit cao, c ng knh t vi micromet n vi chc micromet. Do

c cu to c bit, nn si quang truyn c xung nh sng m cng  b suy gim

rt t. Si quang c dng  ti thng tin  c m ho di dng tn hiu xung laze.

Mt cp si quang nh nh si tc cng c th truyn c 1 0000 cuc trao i in

thoi cng mt lc. Hin nay, si quang l c s cho phng tin truyn tin hin i ,

pht trin cng ngh thng tin, mng internet iu khin t ng, my o quang hc,. . .

Cp quang l cc si quang c bc cc lp ng, thp v nha.

Mc xi mng cho bit iu g ?





I - Kin thc cn nm vng

Luyn tp
Tnh cht ca cacbon, silic
v hp cht ca chng
 Nm vng cc tnh cht c bn ca cacbon, si l ic, cc hp cht cacbon

monooxit, cacbon ioxi t, axi t cacbonic, mui cacbonat, axi t si l ixic v
mui si l icat.

 Vn dng cc kin thc c bn nu trn  gii cc bi tp.

"! 

'(!

)$

 Cc dng th hnh : kim cng, than ch,

fuleren.

 Cacbon ch yu th hin tnh kh :

 Cacbon th hin tnh oxi ho :

t
o

3C + 4Al
0 4

Al
4
C

3

to, xt
C + 2H

2

0 4

CH
4

t
o

C + 2CuO 2Cu + CO
2

0 +4

 Cc dng th hnh : Sil ic tinh th v sil ic

v nh hnh.

 Sil ic th hin tnh kh :

 Sil ic th hin tnh oxi ho :

Si + 2Mg
0 4

Mg2Si
to

Si + 2F
2

0 +4

SiF
4

&$

 

CO :
 l oxit trung tnh
 c tnh kh mnh :

CO2 :
 l oxit axit.
 c tnh oxi ho :

 tan trong nc, to ra dung dch axit
cacbonic.

0to

CO
2
+ 2Mg

+4

C + 2MgO

t
o

4CO + Fe
3
O

4

+2 +4

3Fe + 4CO
2



 Tan c trong kim nng chy :

SiO2 + 2NaOH Na2SiO3 + H2O

 Tc dng vi dung dch axit HF :

SiO2 + 4HF SiF4 + 2H2O

&$

&$ "! 

 khng bn, phn hu thnh CO2 v H2O.

 l axit yu, trong dung dch phn li hai nc.

&$ #& 

 l axit  dng rn, t tan trong nc.

 l axit rt yu, yu hn c axit cacbonic.

24



 

II - Bi tp

  Vit cng thc cu to ca : a) canxi cacbua ; b) nhm cacbua ; c) cacbon tetraflorua.
Trong cc hp cht trn s oxi ho ca cacbon l bao nhiu ?

 a) Ti sao cacbon monooxit chy c, cn cacbon ioxit khng chy c trong kh

quyn oxi ?

b) Hy phn bit kh CO v kh H2 bng phng php ho hc. Vit phng trnh ho

hc ca phn ng  minh ho.

 a) Lm th no  phn bit kh CO2 v kh O2 :

 bng phng php vt l 

 bng phng php ho hc ?

b)  Lm th no  phn bit mui  natri  cacbonat v mui  natri  sunfit ?

 Khi  nung mt hn hp gm ct trng v than  cc trong l in  n 3500oC,  th thu  c

mt hp cht cha khong 70% Si  v khong 30%C.  Vit phng trnh ho hc ca

phn ng ,  bit rng mt trong cc sn phm ca phn ng l cacbon monooxit.

 Cho kh CO2 tan  vo nc ct c pha vi  git qu tm.  Mu ca dung dch  chuyn thnh

A.  xanh. B.  tm.  C.  .  D.  khng mu.

Sau khi  un  nng dung dch  mt thi  gian  th mu chuyn thnh

A.  xanh. B.  tm. C.  . D.  khng mu.

 Vit cc phng trnh  ho hc ca phn ng biu  din  s  chuyn ho sau  :

 Xc nh  th tch  hiro (ktc)  thot ra khi  cho lng d dung dch  natri  h iroxit tc dng
vi  mt hn hp thu  c bng cch nu chy 6 g  magie vi  4,5 g  si l ic ioxit.  Gi s
phn ng c tin  hnh  vi  hiu  sut 1 00%.

%,

%,  "!$

 Mui  cacbonat ca kim loi  kim d tan

trong nc v bn  vi  nhit.  Cc mui

cacbonat khc t tan  v b  nhit phn :

CaCO3 CaO + CO2

 Mui  h irocacbonat d  tan  v  d  b

nh it phn  :

Ca(HCO3)2 CaCO3 + CO2 + H2O
to

to

%,  # $

  Mui  si l icat ca kim loi  kim d tan

trong nc.  

 Dung  d ch  m c ca Na2SiO3,

K2SiO3 c gi  l thu tinh  lng,  dng 

sn xut xi  mng chu  axit,  cht kt dnh

trong xy dng, . . .
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4
i cng v
ho hc hu c

Hp cht hu c v ho hc hu c.

Cng thc phn t hp cht hu c.

Cu trc phn t hp cht hu c.

Phn ng hu c.

Phng th nghim phn tch hu c
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I  - hp cht hu c v Ho hc hu c

1 . Khi nim hp cht hu c v ho hc hu c

C hng chc triu hp cht ca cacbon vi cc

nguyn t trong bng tun hon l hp cht hu

c.  Ch c mt s rt t hp cht ca cacbon nh

CO, CO2,  mui cacbonat,  xianua, cacbua,. . .  l

hp cht v c.

Hp cht hu c l hp cht ca cacbon (tr
CO, CO2,  mui cacbonat,  xianua, cacbua,. . .).  

Ho hc hu c l ngnh Ho hc chuyn nghin cu cc hp cht hu c.

2. c im chung ca cc hp cht hu c

a) V thnh phn v cu to 

Hp cht hu c nht thit phi cha cacbon.  Cc nguyn t cacbon thng lin

kt vi nhau ng thi lin kt vi nguyn t ca cc nguyn t khc nh  H,  O,

N, S,  P,  halogen, . . .  Lin kt ho hc  cc hp cht hu c thng l lin kt cng

ho tr.  

b) V tnh cht vt l

Cc hp cht hu c thng c nhit  nng chy, nhit  si thp (d bay hi)

v thng khng tan hoc t tan trong nc, nhng tan trong dung mi hu c.

c)  V tnh cht ho hc

a s cc hp cht hu c khi b t th chy, chng km bn vi nhit nn d

b phn hu bi nhit.  Phn ng ca cc hp cht hu c thng xy ra chm,

khng hon ton, khng theo mt hng nht nh, thng cn un nng hoc

cn c xc tc.

Ho hc hu c
v hp cht hu c

Bit khi  n im hp cht hu  c,  ho hc hu  c v c im chung

ca hp cht hu  c.

Bit mt vi  phng php tch  bit v tinh  ch hp cht hu  c.

Hp cht cua cacbon

Hu c V c

25
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II  - Phng php tch bit v tinh ch hp cht hu c

Mun c cht hu c tinh khit cn phi s dng cc phng php thch hp 
tch chng ra khi hn hp.  Mt s phng php tch bit v tinh ch thng
dng nh sau.

1 . Phng php chng ct

Khi un si mt hn hp lng, cht no c nhit  si thp hn s chuyn thnh
hi sm hn v nhiu hn.  Khi gp lnh, hi s ngng t thnh dng lng cha
ch yu l cht c nhit  si thp hn.  Qu trnh  gi l s chng ct.

Th d : Sau khi  men ru, ngi ta thu c mt hn hp ch yu gm nc,
etanol (ancol etylic)  v b ru.  Etanol si  78,3oC nn khi em chng ct (nu
ru) u tin ngi ta thu c dung dch cha nhiu etanol hn nc.  Sau 
hm lng etanol gim dn.  

 tch cc cht lng c nhit  si khc nhau nhiu,  ngi ta dng cch chng
ct thng nh m t  hnh 4.1 .  

Hnh 4.1. Chng ct thng                                    Hnh 4.2. Chit 2 lp cht lng

a) n cn ; b)  Bnh cu c nhnh ; c)  Nhit k ;        a) Lp cht lng nh hn ; b) Lp cht lng

d) ng sinh hn ; e) Nc lm lnh ; g) Bnh hng nng hn ; c)  Kho phu chit   

2. Phng php chit

Khi hai cht lng khng trn ln c vo nhau, cht lng no c khi lng
ring nh hn s tch thnh lp trn,  cht lng no c khi lng ring ln hn
s nm  pha di.  Dng phu chit (hnh 4.2)  s tch ring c hai lp cht
lng  (chit lng lng).

Th d : Sau khi chng ct cy s bng hi nc (bi Khi nim v tecpen),  ngi
ta thu c hn hp gm lp tinh du ni trn lp nc.  Dng phng php chit
s tch ring c lp tinh du khi lp nc (hnh 4.2).  

Ngi ta cn thng dng cht lng ho tan cht hu c  tch chng ra khi
hn hp rn (chit lng rn).

c

b

a

d

g

e

a

b

c



3. Phng php kt tinh

i vi hn hp cc cht rn,  ngi ta thng da vo  tan khc nhau v s
thay i  tan theo nhit  ca chng  tch bit v tinh ch chng.

Bi tp

1 . Hy nu  nhng im khc nhau c bn gia hp cht  hu  c v hp cht v c.  C

th s dng im khc bit no  nhn ra mt cht l hu c hay v c mt cch n

gin  nht ?

2. Trong cc hp cht sau,  hp cht no l hu c,  hp cht no l v c ?

CH4 ;   CHCl3 ;   C2 H7N  ;   HCN ;   CH3COONa ;   C1 2 H22O11 ; ;  Al4C3.  

3. Hy in  tn  2 loi   ung vo ch trng trong  cc cu  sau  :

a)  Tr nc ra,  thnh phn chnh ca . . .v. . .  l cht v c.

b)  Tr nc ra,  thnh phn chnh ca . . .v. . .  l cht hu  c.

4. T  thi  Thng c con ngi   bit s ch cc hp cht hu c.  Hy cho bit cc

cch lm sau  y thc cht thuc vo loi  phng php tch bit v tinh  ch no ?

a)  Gi l cy chm,  cho vo nc,  lc ly dung dch  mu   nhum si,  vi .

b)  Nu ru  ung.

c)  Ngm ru thuc,  ru rn.

d)  Lm ng ct,  ng phn t nc ma.

5. Mt ong  lu  thng thy c nhng ht rn  xut hin   y chai.   l hin  tng g,
v sao ? Lm th no  chng t nhng ht rn   l cht hu c ?

2 3 n_(C H Cl _)
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a) b) c) d)

Hnh 4.3.  Cc bc tin hnh kt tinh

a)  Ho tan bo ho hn hp cht rn  nhit  si ca dung mi ; b)  Lc nng loi b

cht khng tan ; c)   ngui cho kt tinh ; d)  Lc ht  thu tinh th



Vo khong cui  th k  XVI I I  u  th k  XIX,  khi  bt u  h thng ho cc kin  thc ho
hc,  cc nh khoa hc  dng khi  nim hp cht hu  c  ch cc cht c to ra t
c th cc sinh  vt nhm phn  bit vi  cc hp cht v c c to ra t cc khong vt.

Thi  ,  ngi  ta cho rng hp cht hu  c ch c to thnh  di  tc dng ca lc
sng trong c th cc sinh  vt.  V th,  mc nhin  ngi  ta khng ngh ti  vic tng hp
chng  trong phng th nghim.

Nm 1 828,  F.  V-l (F.  Wohler)  tng hp c ure (cht c trong nc tiu)  bng cch
un  nng amoni  xianat trong bnh  thu tinh,  m nh ng ni  khng cn  n  con  mo,
con  ch hay con  l c  no c  :

NH4OCN   

Sau , vo nm 1 845, H.  Cn-be (H.  Kolbe) tng hp c axit axetic,  nm 1 862, Bec-t-l
(Berthelot)  tng hp c benzen  t axeti len,  ri  nhiu  hp cht hu  c khc cng c
tng hp.  Tt c u  khng cn  n  "lc sng".  Nhng thnh  cng   l m thay i
quan  nim v hp cht hu  c v gp phn  lm cho ho hc hu  c tr thnh  mt ngnh
khoa hc thc s.

Trong cun  sch  xut bn  nm 1 861 ,  A.  K-ku-l (August Kekule)   cho ho hc hu  c
mt nh  ngha h in  i  l s nghin cu cc hp cht ca cacbon.



oH O, t2
2 2H N C NH

| |
O
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Ho hc hu c ra i  khi  no ?

F.V-l A.K-ku-l



I  - Phn loi hp cht hu c

1 . Phn loi

Hnh 4.4. Mt s phn t hp cht hu c  gp  lp 9

Hp cht hu c c phn thnh hirocacbon v dn xut ca hirocacbon.

 Hirocacbon l nhng hp cht c to thnh t hai nguyn t C v H.  

Hirocacbon li  c  phn thnh hirocacbon no  (th d  : CH4,  C2H6)  ;

hirocacbon khng no (th d : CH2 = CH2)  ;  hirocacbon thm (th d : C6H6).

 Dn xut ca hirocacbon l nhng hp cht m trong phn t ngoi C,  H ra

cn c mt hay nhiu nguyn t ca cc nguyn t khc nh O, N,  S,  halogen,. . .

Dn xut ca hirocacbon li c phn thnh dn xut halogen nh CH3Cl,

CH2Br CH2Br, ; ancol nh CH3OH, C2H5OH , ; axit nh HCOOH, CH3COOH,

1 06

Phn loi v gi tn
hp cht hu c 

 Bit phn  loi  hp cht hu  c.  

 C khi  nim v mt s loi  danh  php ph bin.

 Bit gi  tn  mch  cacbon  chnh  gm t 1  n  1 0 nguyn  t C.

:  Cacbon :  Hiro :  Oxi :  Halogen

26



2. Nhm chc

Th d :  imetyl ete (H3COCH3)  khng phn ng vi natri.  Metanol
(CH3OH) v etanol (H3CCH2OH) phn ng vi natri gii phng hiro.  

CH3   OH +   Na   CH3   ONa + 

H3C  CH2  OH +  Na   H3C  CH2  ONa + 

 Etanol v metanol u phn ng vi  hiro bromua, th d :

H3C  CH2  OH +   HBr  H3C  CH2  Br +   H2O

Nhn xt : Nhm OH  gy ra cc phn ng phn bit etanol,  metanol vi 
imetyl ete v vi cc loi hp cht khc nn nhm OH c gi 
l nhm chc.

Nhm chc l nhm nguyn t (hoc nguyn t) gy ra nhng phn 

ng ho hc c trng ca phn t hp cht hu c.

Cu to ca nhm chc thng c vit r rng, y ,  phn cn li ca phn
t c th c vit tt l R.  Th d :  CH3 CH2OH v CH3OH  u c ghi
bi cng thc chung l  ROH.

II  - danh php hp cht hu c

1 . Tn thng thng

Tn thng thng ca hp cht hu c thng c t theo ngun gc tm  ra
chng, i khi c th c phn ui  ch r hp cht thuc loi no.  

Th d :

HCOOH  :  axit fomic CH
3
COOH :  axit axetic C

1 0
H

20
O :  mentol

(formica :  kin) (acetus :  gim) (mentha piperita :  bc h)

Gim Gim

2
1
H

2

2
1
H

2
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2. Tn h thng theo danh php IUPAC(*)

a) Tn gc  chc

Tn gc  chc  

CH3CH2  Cl                  CH3CH2 OCOCH3 CH3  CH2  O  CH3

(etyl | |    clorua) (etyl | |   axetat )                      (etyl  metyl | |   ete)     
etyl  clorua                        etyl  axetat                               etyl  metyl  ete 

b) Tn thay th

Th d :

metan          clometan            etan                   cloetan

Tn thay th c vit lin (khng vit cch nh tn gc  chc),  c th phn

lm ba phn nh sau :

Tn thay th 

H3CCH3 H3CCH2Cl H2C =CH2 HC CH

(et + an) (clo + et + an) (et + en) (et + in)

etan                  cloetan                      eten   etin 

but-1 -en but-2-en but-3-en-2-ol

 gi tn hp cht hu c,  cn thuc tn cc s m v tn mch cacbon nh

bng 4.1 .

  =

1 2 3 4 1 2 3 4 1 3 42

2 2 3 3 3 3 2

OH
|

CH = CH_ CH _ CH CH _ CH=CH_ CH       CH CH CH CH

         

H H HH H H
| | | | | |
C H C H C C H C C H
| | | | | |
H H H H H H

H Cl H Cl

Tn phn gc Tn phn nh chc
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(*)  Xem t liu v IUPAC trang 110

Tn phn th
(co th khng co)(bt buc phai co) (bt buc phai co)

Tn phn nh chcTn mach cacbon chnh



Bng 4.1.  Tn s m v tn mch cacbon chnh

Bi Tp

1 . Hy chn  cu  ng trong cc cu  sau  :

A.  Hp cht hu c no cng c c 3 tn :  tn thng thng,  tn gc  chc v tn thay th.

B.  Hp cht hu c no cng c tn  gc  chc.

C.  Hp cht hu c no cng c tn  h thng.

D.  Hp cht hu c no cng c tn  thay th.

2. Da vo tnh  cht ho hc ca CH2=CH2 v CHCH ( hc  lp 9)  hy vit phng

trnh  ho hc khi  cho CH3CH = CHCH3 v CH3C  CCH3 tc dng vi  Br2,  H2 v

cho bit nhng nhm nguyn t no trong phn t ca hai  hp cht trn   gy nn

cc phn ng .

3. Nhng hp cht no di  y c cng nhm chc ? Hy vit cng thc ca chng di

dng  Rnhm chc v dng cng thc  dng    vit phng trnh  ho hc (nu

c) ca chng vi  NaOH (da vo tnh  cht ho hc ca etanol  v axit axetic)  :

4. Hy gi  tn  cc hp cht sau  theo danh php gc  chc :

CH3CH2  Br ;       CH3COOCH3 ;       CH3CH2OCH2CH3 ; (CH3)2SO4.

        

| | | |
5 3 2 3 3 2 22C H C OH ;  CH CH OH ;  CH C OH  ;  CH CH CH OH.

O O
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S m Mch cacbon chnh

1       mono

2      i

3      tri

4      tetra

5      penta

6      hexa

7      hepta

8      octa

9      nona

1 0    eca

C met

CC et

CCC prop

CCCC but

CCCCC pent

CCCCCC hex

CCCCCCC hept

CCCCCCCC oct

CCCCCCCCC non

CCCCCCCCCC ec

Xut pht t s m

Khng xut pht t 
s m



5. Hy gi  tn  nhng mch cacbon sau  :

6. Hy phn tch  tn  cc cht sau  thnh  tn phn th (nu c)  + tn mch cacbon chnh

+ tn phn nh chc :

CH3 CH2 CH3 ; CH2=CH CH3 ;       HCC CH3 ; CH3 CH2 COOH.

propan propen propin axit propanoic

ClCH2 CH2 CH3 ; BrCH2 CH2Br ; CH3 CH2 CH2OH ; CH3 CH=CH CH3.     

1 -clopropan 1 ,2-ibrometan propan-1 -ol but-2-en

7. Hy dng s m theo IUPAC gi  tn  thay th cc hp cht tip theo trong  cc 

dy sau  :

CH3Cl                             CH2Cl2 CHCl3 CCl4
clometan                      iclometan                   . . . .?. . . .                      . . .?. . .

CF3 CHF2 Cl3C CHCl2 Cl3C CCl3 CBr4
pentafloetan                        . . .?. . .                         . . .?. . .  . . .?. . .

IUPAC l tn  vit tt ca Hip hi  Quc t Ho hc c bn  v ng dng (International

Union  of Pure and  Appl ied  Chemistry).  Cc nh ho hc trn  ton  th gii  c chung mt

ngn  ng ho hc,   l  danh  php IUPAC.  

Danh  php IUPAC c xy dng t nhng nm

1 947 1 957,  qua tng thi  k c b sung v

hon  thin.  IUPAC a ra nhng quy tc cht

ch,  h thng khng nhng  gi  tn  cc hp

cht m cn   gi  tn  cc khi  n im ho hc

mt cch  thng nht.  Th d : Theo IUPAC,

nhm chc ca anken  l C=C,  ca ankin  l 

CC,. . .  Cc nhm nguyn  t ny hon  ton  tho

mn nh  ngha v nhm chc  nu  trong 

bi  hc.

IUPAC

             C      C      C       CC C         C     C        C    C    C            C      C

C        C      C C     C    C           C C C            C      C C C  
; ; ; ; .

1 1 0
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Phn tch nguyn t

 Bit nguyn  tc phn  tch  nh  tnh  v nh  lng nguyn  t.

 Bit tnh  hm lng phn  trm nguyn  t t kt qu phn  tch.  

I  - Phn tch nh tnh

Phn tch nh tnh nguyn t nhm xc nh cc nguyn t c mt trong hp
cht hu c bng cch phn hu hp cht hu c thnh cc hp cht v c n
gin ri nhn bit chng bng cc phn ng ho hc c trng.  

1 . Xc nh cacbon v hiro

Hnh 4.5. Xc nh s c mt ca C v H

2. Xc nh nit

Khi un vi axit sunfuric c,  nit c trong mt s hp cht hu c c th
chuyn thnh mui amoni v c nhn bit di dng amoniac :     

CxHyOz Nt (NH4)2SO4 +   . . .                      

(NH4)2SO4 +  2NaOH  Na2SO4 +  2H2O  +  2NH3

3. Xc nh halogen

Khi t,  hp cht hu c cha clo b phn hu, clo tch ra di dng HCl v c
nhn bit bng bc nitrat :



ot



oH SO , t2 4

Bng va

CuSO4  khan

C6H1 2O6  va CuO (bt) CuSO4   +   5H2O       CuSO4.  5H2O

Ca(OH)2   +   CO2           CaCO3     +   H2O

(khng mau) (mau xanh)

C6H1 2O6                  CO2   +   H2O
CuO,  to

CaCO3

27
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CxHyOzClt CO2+ H2O + HCl

HCl  + AgNO3    AgCl  +  HNO3

II  - Phn tch nh lng

Phn tch nh lng nhm xc nh t l khi
lng (hm lng) cc nguyn t trong hp cht
hu c.  Ngi ta phn hu hp cht hu c
thnh cc hp cht v c n gin ri nh lng
chng bng phng php khi lng, phng php th tch hoc phng php
khc.  Kt qu c biu din ra t l % v khi lng.  

1 . nh lng cacbon, hiro 

oxi ho hon ton mt lng xc nh hp cht hu c A (mA)  ri cho hp th

nh lng H2O v CO2 sinh ra.  Hm lng hiro (% H) tnh t khi lng nc

sinh ra ( ), hm lng % C tnh t khi lng CO2 ( ) sinh ra nh sau :

2. nh lng nit

Nung m (mg)  hp cht A cha N vi CuO trong dng kh CO2 :

Hp th CO2 v H2O bng dung dch KOH 40%, o c th tch kh cn li.
Gi s xc nh c V (ml) kh nit (ktc) th khi lng nit (mN) v hm lng
phn trm ca nit (%N) c tnh nh sau :

3. nh lng cc nguyn t khc

Halogen :  Phn hu hp cht hu c,  chuyn halogen thnh HX ri nh lng
di dng AgX (X = Cl,  Br).

Lu hunh :  Phn hu hp cht hu c ri nh lng lu hunh di dng sunfat.  

Oxi : Sau khi xc nh  C,  H,  N,  halogen, S,. . .  cn li l oxi.

N
N

A

m .100%28.V
m  = (mg) ;  %N =

22, 4 m


o

2

CuO
x y z t 2 2 2

t , CO
C H O N  CO  + H O + N  

H O CO2 2

A A

m .2.100% m .12.100%
% H =  ; % C =

18.m 44.m

CO2
mH O2

m

Phu thuy tinh
a trang dd AgNO3

AgCl

t mu giy loc 
co tm CHCl3
va C2H5OH

Hnh 4.6.  Xc nh halogen   
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4. Th d

Nung 4,65  mg mt hp cht hu c A trong dng kh oxi th thu c 13,20 mg
CO2 v 3,16 mg H2O.   th nghim khc,  nung 5,58 mg hp cht A vi CuO th
thu c 0,67 ml kh nit (ktc).  Hy tnh hm lng phn trm ca C,  H,  N v
O  hp cht A.  

Theo cc biu thc cho  mc 1  v 2 ta c :

Hp cht A khng cha oxi (0,02%) l khng ng k.

Bi tp 

1 . Phn tch  nh  tnh  v nh  lng C,  H  trong hp cht hu c ging  nhau  v khc nhau

nh th no ?

2. Em hy  ngh  :

a)  Cch nhn bit H2O,  CO2 khc vi   hnh  4.5.

b)  Cch nh  tnh  halogen  khc vi   hnh  4.6.

c)  Cht hp th  nh  lng H2O v CO2.

3. a)   nhn bit kh amoniac sinh  ra khi  nh  tnh  nit nh trnh  by trong bi  hc nn

dng cch no trong  cc cch  sau  ?

A.  Ngi  ;  C.  Dng giy qu tm t ;

B.  Dng Ag2O ;  D.  Dng phenolphtalein.

b)  Du  hiu  no di  y cho php khng nh  kt ta bm trn  thnh  phu  hnh  4.6

l AgCl  :

A.  t khng chy ;  C.  Khng tan  trong  dung  dch  H2SO4 ;

B.  Khng tan  trong nc ;  D.  Khng tan  trong dung dch  HNO3.

4. Nu ly mt si  dy in  gt b v nha ri  t li  ng trn  ngn la n cn th thy

ngn la nhum mu xanh l m,  sau   mu ngn  la mt mu  xanh.  Nu p li  dy

0 ,67.2 8.100%13 ,20.12.100%
% C  = =  77,42%   ;  % N =   = 15,01%

44.4,65 22 ,4.5 ,58

=

3, 16.2.100%
%H = 7, 55% ;

18.4,65

%O = 100% _ (77,42% + 7,55% + 15,01%)  =  0,02%



ng ang nng vo v dy in  ri  t th thy ngn la li  nhum mu xanh l m.

Hy d on nguyn nhn  ca hin  tng v gii  thch.

5. Oxi  ho hon ton  4,92 mg mt hp cht A cha C,  H,  N  v O ri  cho sn phm ln

lt qua bnh  cha H2SO4 m c,  bnh  cha KOH,  th thy khi  lng bnh  cha

H2SO4 tng  thm 1 ,81  mg,  bnh  cha KOH tng thm 1 0,56 mg.  th nghim khc,  khi

nung 6,1 5 mg hp cht A  vi  CuO th thu  c 0,55 ml  (ktc)  kh nit.  Hy xc nh

hm lng phn  trm ca C,  H,  O v N   hp cht A.

Phn  tch  nh  tnh  nguyn  t c th tin  hnh   cc phng th nghim bnh  thng.  Cn

phn  tch  nh  lng th c tin  hnh  ch  cc phng th nghim chuyn  bit,  bi  v

n i  hi  nhng thit b  o c bit chnh  xc.

Lng mu  cn  cho phn  tch  nguyn  t thng ch vo khong 1 0-1 5  mg.  Mi  l n  phn

tch  ch ly khong vi  mg cht.   xc nh  khi  lng ngi  ta s dng cn  phn  tch

vi   chnh  xc ti  0,01  mg.  Vi  cn  phn  tch  loi   c th cn  chnh  xc khi  lng

tng ht tm,  ht cm.  Nhng ht bi  cng s lm sai  l ch  php cn.   o th tch,

ngi  ta dng nhng dng c  chnh  xc ti   phn  ngn  ml  ngha l  o c c nhng

git sng m  trong khng kh.

1 1 4

o khi  lng v th tch 
trong phn tch nh lng
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I  - Cng thc n gin nht 

1 . Cng thc phn t v cng thc n gin nht 

Cng thc phn t cho bit s nguyn t ca cc nguyn t c trong phn t.

Cng thc n gin nht cho bit t l s nguyn t ca cc nguyn t c trong
phn t (biu din bng t l cc s nguyn ti gin).  

Cng thc phn t (chng hn CxHyOzNt)  c th trng hoc l bi s ca cng
thc n gin nht (CpHqOrNs)  :

CxHyOzNt = (CpHqOrNs)n,  n c th l 1  hoc 2,  3,. . .

x :  y :  z :  t = p :  q :  r :  s

2. Thit lp cng thc n gin nht

a) Th d  

T tinh du hoa nhi ngi ta tch c hp cht A c cha cacbon, hiro v oxi.
Phn tch nh lng cho kt qu :  73,14% C ;  7,24% H.  Hy thit lp  cng thc
n gin nht ca A.

Cng thc phn t 
hp cht hu c

Bit cch  thit l p cng thc n  gin  nht t kt qu phn  tch

nguyn  t.  

Bit cch  tnh  phn  t khi  v cch  thit lp cng thc phn  t.  

Cng thc
phn t
Etilen
C2H4

Propilen
C3H6

Axetanehit
C2H4O
Etyl  axetat
C4H8O2

28
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t cng thc phn t ca A l CxHyOz.

Thit lp cng thc n gin nht ca A l lp t l x :  y :  z  dng cc s nguyn
ti gin.

Cng thc phn t ca A c dng :  C5n H6nOn hoc (C5H6O)n vi n c th bng

1 ,  2,  3,

b) Tng qut 

T kt qu phn tch nguyn t hp cht CxHyOzNt,  ta lp t l s nguyn t

trong phn t ri chuyn t l  thnh t s ti gin cc s nguyn p,  q,  r,  s  th

c cng thc n gin nht :

II  - Thit lp cng thc phn t 

1 . Xc nh khi lng mol phn t

i vi cht kh v cht lng d ho hi,  ngi ta xc nh khi lng mol phn

t da vo t khi ca chng ( th kh) so vi mt cht kh  bit theo cng thc :

MA = MB.  dA/B ;                  MA = 29.  dA/kk 

i vi cht rn v cht lng kh ho hi,  ngi ta o  gim nhit  ng

c hoc o  tng nhit  si ca dung dch so vi dung mi (xem phn t

liu) v tnh c khi lng mol phn t ca cht tan khng bay hi,  khng

in li.  Ngy nay, ngi ta thng dng phng php ph khi lng  xc nh

khi lng mol phn t.

%C %H %O %N
x :  y :  z :  t = : : :  = . . .  = p :  q :  r :  s

12 1 16 14

A

(C, H, O),   

%C :   73,14

%H :    7,24

%O :  19,62

100,00

73,14 7, 24 19,62
x : y : z = : : = 6,095 : 7,240 : 1 ,226

12 1 16

6,095 7, 240 1, 226
= : : = 4,971 : 5,905 : 1 ,000 = 5 : 6 :1
1, 226 1, 226 1, 226

Cng thc n gin nht ca A l :  
5 6

C H O
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2. Thit lp cng thc phn t 

a) Th d 

T tinh du hoa nhi,  ngi ta tch c hp cht A c cha cacbon, hiro v
oxi.  Phn tch nh lng cho kt qu :  73,14% C ;  7,24% H.  Bit phn t khi
ca A l 164.  Hy xc nh cng thc phn t ca A.  

 Thit lp cng thc phn t ca A qua cng  thc n gin nht.

T s liu phn tch nguyn t,   mc I.2,  chng ta  thit lp c cng thc
n gin nht ca A l C5H6O.  

t cng thc phn t ca A l CxHyOz ta c CxHyOz = (C5H6O)n

 = 164     (5.12 + 6 + 16) n  = 164     n = 2

Vy :                    CxHyOz =  C10H12O2

 Thit lp cng  thc phn t ca A khng qua cng thc n gin nht.

Ta c :

Vy :  

CxHyOz = C10H12O2

b) Tng qut 

Thit lp cng thc phn t qua cng thc n gin nht l cch thc tng qut
hn c.

=  = = 

=  = 

 = 

x.12 73,14 164.73,14
x 9,996 10

164 100 12.100

y 7, 24 164.7, 24
y = 11 ,874 12

164 100 100

z.16 19,62 164.19, 62
= z = 2,01 2    

1 64 100 16.100

(C H O )x y z
M = 164 ;    C = 73,14% ;   H = 7,24% ;  O =  19,62%.

(C H O)n5 6
M

Kt qu phn  tch

%C,  %H,  %N, . . .%O

MA = MB .  dA/B

CxHyOzN t = (CpHqOrNs)n
(CpHqOrNs)n = M

x=n.p ;  y=n.q ;  z=n.r ;  t=n.s

n =  
M

1 2p + q  + 1 6r +  1 4s

Cng thc 

n gin  nht 

CpHqOrNs

M = CxHyOzN t
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Bi tp 

1 . Vitamin A (retinol) c cng thc phn t C20H30O. Vitamin C c cng thc phn t l C6H8O6.

a)  Vit cng thc n gin  nht ca mi  cht.

b) Tnh t l % v khi lng v t l % s nguyn t cc nguyn t  vitamin A v vitamin C.

2. Hy thit lp cng thc n gin  nht t cc s l iu  phn tch  sau  :  

a)  70,94 %C,  6,40 %H,  6,90 %N,  cn li  l oxi.

b)  65,92 %C,  7,75 %H,  cn  li  l oxi.

3. Phn tch  mt hp cht X ngi  ta thu  c cc s l iu  sau  :  76,31 %C,  1 0,1 8%H,

1 3,52%N.  Cng thc n  gin  nht ca X l 

A.  C6H 1 0N.  B.  C1 9H30N3. C.  C1 2H22N2.  D.  C1 3H21N2.  

4.  Hy thit lp cng thc phn t hp cht hu c trong mi  trng hp sau  :

a)  t chy hon  ton 1 0 mg hp cht hu c Y sinh  ra 33,85 mg CO2 v 6,95 mg H2O.

T khi  hi  ca hp cht  i  vi  khng kh l 2,69.

b)  t chy hon ton 28,2 mg hp cht hu c Z v cho cc sn phm sinh  ra ln  lt

i  qua cc bnh  ng CaCl2 khan v KOH d th thy bnh  CaCl2 tng  thm 1 9,4 mg

cn bnh  KOH tng thm 80,0 mg.  Mt khc,  khi  t 1 8,6 mg cht  sinh  ra 2,24 ml

nit (ktc).  Bit rng,  phn t cht  ch cha mt nguyn t nit.

Dung dch  ca mt cht rn  hoc mt cht lng khng bay hi  th ng c  nhit 

thp hn  so vi  dung mi  nguyn  cht.   gim nhit  ng c v  tng nhit 

si ,  ( t)  ph  thuc vo :  

a)  Bn  cht dung mi ,  th hin   hng s nghim lnh  Knl (nu  xt s ng c),  hoc

hng s nghim si ,  Kns (nu  xt s si ),  ghi  chung l K.  

Xc nh khi  lng mol phn t ca cht rn 
v cht lng kh ho hi



Dung mi  tnc,
oC Knl ts,

oC Kns

Nc 0,0 1 ,86 1 00 0,51 2

Benzen 5,5 5,1 2 80,1 2,53

b)  Nng  ca dung dch  biu  th  qua khi  lng dung mi  (mdm) ,  khi  lng cht tan

(mct)  v khi  lng mol  phn  t ca cht tan  (M).  

t tun  theo biu  thc di  y.

Th d  : T cy long no ngi  ta tch  c mt cht rn  gi  l  campho c dng trong

y dc.  Ho tan  3 ,042  g campho trong 40 g benzen  thu  c dung dch  ng c 

2,94oC.  Hy xc nh  khi  lng mol  phn  t ca campho.

T biu  thc v cc gi tr  cho  trn,  ta c :

Phng php nghim lnh,  nghim si  cng nh phng php t  khi  hi ,  i  hi  mt

lng mu  ng k m  chnh  xc l i  khng cao.

Phng php hin  i  xc nh  phn  t khi  l dng my ph khi  lng.  Ch cn  mt

lng mu  khng ng k (< 1 mg)  cng vn  xc nh  c phn  t khi  vi   chnh

xc cao ti  0,0001 .  Nh vy c th suy ra c cng thc phn  t m khng cn  phn

tch  nh  lng nguyn  t.

= = =
 

ct

dm

K.m .1 000 5,1 2.3, 042.1 000
M 1 52,1 (g /mol)

m . t 40.(5, 50 2, 94)

 =
ct

dm

K.m .1 000
t

M.m
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Hn hp CHt
hu  c

hp CHt hu  c tinh khit

Chng ct

Tch cc cht lng
c nhit  si
khc nhau

Kt tinh

Tch cc cht rn  c
 tan  thay i  theo

nhit 

Chit

Tch cc cht lng khng trn  ln
vo nhau hoc tch  cht ho tan  ra

khi  cht rn  khng tan

cng thc n gin nht

Cphqorns

cng thc phn t

Cxhyozn t = (Cphqorns)n

1 20

I  - Kin thc cn nm vng

Luyn tp
Cht hu c, cng thc phn t 

 Bit phm vi  p dng ca cc phng php :  Chng ct,  chit v 
kt tinh  hp cht hu  c.

 Nm vng cch  xc nh  cng thc phn  t t kt qu phn  tch.

29

Xc nh  khi  lng mol  phn t
MA = MB.dA/B

MA = (CpHqOrNs)n     n

Phn tch  nh  tnh

Phn tch  nh  lng

%C,  %H,  %N, . . .%O



II  - Bi  tp 

1 . Hy chn  t ng thch  hp in  vo ch trng trong cc cu  sau  sao cho ph  hp :

a)  Chng ct da trn  s khc nhau v thnh phn ca hn hp lng so vi  . . . . .  to

thnh khi  . . . . .  hn  hp lng .

A.  hn hp rn  ;  B.  hn  hp hi  ;  C.  un  nng ;  D.  un  si.

b)  Ngi ta thng s dng phng php chng ct i  vi  cc cht c . . . . . khc nhau.

Chit da vo s khc nhau v . . . . .  ca cc cht.

A.   tan  ;  B.  nhit  nng chy ;  C.  nhit  si  ;  D.  thnh phn.  

c)  Ngi  ta thng s dng phng php chit  tch  cc cht lng  . . . . .  hoc tch cht

. . . . .  ra khi  cht rn  . . . . .

A.   tan  ;  B.  khng tan  ;  C.  bay hi  ;  D.  khng trn  ln  vo nhau.

d)  Tinh  ch cht rn  bng cch  kt tinh  trong dung mi  da vo . . . . .  theo nhit .

A.  s thay i  t khi  ;  B.  s kt tinh  ;  C.  s thng hoa ;  D.  s thay i   tan.

2. Hy thit lp cng thc phn t ca cc hp cht A v B ng vi  cc s l iu  thc 

nghim sau   (khng ghi  %O).  

a)   C :  49,40%,   H  :  9,80%,   N  :  1 9,1 0% ;   dA/ kk = 2,52

b)   C :  54,54%,   H  :  9,09% ;

3. Mt hp cht A cha 54,8%C,  4,8%H,  9,3%N cn li  l O,  cho bit phn  t khi  ca n

l 1 53.  Xc nh  cng thc phn  t ca hp cht.  V sao phn  t khi  ca cc hp cht

cha C,  H,  O l s chn m phn t khi  ca A li l s l (khng k phn thp phn) ?

4. Phn tch  nguyn t mt hp cht hu  c A cho kt qu :  70,97% C,  1 0,1 5% H  cn li

l O.  Cho bit khi  lng mol  phn t ca A l 340 g/mol.  Xc nh  cng thc phn t

ca A.  Hy gii  bi  tp trn  bng hai  cch  di  y v rt ra kt lun.

a)  Qua cng thc n gin  nht.

b)  Khng qua cng thc n gin  nht.

5. Trc kia,  "phm " dng  nhum o chong cho cc Hng y gio ch  c tch

chit t mt loi  c bin.  l mt hp cht c thnh phn nguyn t nh sau  :

C :  45,70%, H :  1 ,90%, O :  7,60%,  N  :  6,70%,  Br :  38,1 0%.

a)  Hy xc nh  cng thc n gin  nht ca "phm ".

b)  Phng php ph khi  lng cho bit trong phn t "phm " c cha hai  nguyn

t brom.  Hy xc nh  cng thc phn t ca n.

=B / CO2
d 2,00

1 21
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I  - Thuyt cu to ho hc  

1 . Ni dung ca thuyt cu to ho hc 

Ngay t nm 1861 ,  Bt-l-rp,  a ra khi nim cu to ho hc v thuyt
cu to ho hc gm nhng lun im chnh sau :  

1 .  Trong phn t hp cht hu c,  cc nguyn t lin kt vi nhau theo ng ho
tr v theo mt th t nht nh.  Th t lin kt  c gi l cu to ho hc.
S thay i th t lin kt , tc l thay i cu to ho hc, s to ra hp cht khc.

Th d : Cng thc phn t C2H6O c hai cng thc cu to (th t lin kt khc
nhau) ng vi 2 hp cht sau :  

H3C O CH3  : imetyl ete,  cht kh,  khng tc dng vi Na.

H3C CH2 O H :  ancol etylic,  cht lng, tc dng vi Na gii phng hiro.

2.  Trong phn t hp cht hu c,  cacbon c ho tr 4.  Nguyn t cacbon khng
nhng c th lin kt vi nguyn t ca cc nguyn t khc m cn lin kt vi
nhau thnh mch cacbon.

Th d :

3.  Tnh cht ca cc cht ph thuc vo thnh phn phn t (bn cht,  s lng
cc nguyn t) v cu to ho hc (th t lin kt cc nguyn t).  

Th d :

Ph thuc thnh phn phn t :  CH4 l cht kh d chy, CCl4 l cht lng
khng chy ;  CH3Cl l cht kh khng c tc dng gy m, cn CHCl3 l cht
lng c tc dng gy m.

CH2 CH2 CH3  CH  CH3     ;    

CH3

CH3  CH3     ;    CH2 CH2

CH2 CH2

CH2

(mach vong)(mach khng nhanh) (mach co nhanh)

cu trc phn t
hp cht hu c 

 Hiu  nhng lun  im c bn  ca thuyt cu  to ho hc.

 Bit vit cng thc cu  to ca cc hp cht hu  c.

 Bit khi  n im v ng phn  cu  to,  ng phn  lp th.  
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Ph thuc cu to ho hc :  CH3CH2OH v CH3OCH3 khc nhau c v tnh
cht vt l v tnh cht ho hc.

2. ng ng, ng phn 

a) ng ng

Cc hirocacbon trong dy :   CH4,  C2H6,  C3H8,  C4H10,  C5H12,  . . . ,  CnH2n+2,  cht
sau hn cht trc mt nhm CH2 nhng u c tnh cht ho hc tng t nhau.

Cc ancol trong dy :  CH3OH, C2H5OH, C3H7OH, C4H9OH,.. . ,  CnH2n+1OH
cng c thnh phn hn km nhau mt hay nhiu nhm CH2 nhng c tnh cht
ho hc tng t nhau.

 Khi nim :  Nhng hp cht c thnh phn phn t hn km nhau mt hay
nhiu nhm CH2 nhng c tnh cht ho hc tng t nhau l nhng cht ng
ng, chng hp thnh dy ng ng.

 Gii thch :  Mc d cc cht trong cng dy ng ng c cng thc phn t
khc nhau mt hay nhiu nhm CH2 nhng do chng c cu to ho hc tng
t nhau nn c tnh cht ho hc tng t nhau.

b) ng phn

Etanol v imetyl ete l hai cht khc nhau (c tnh cht khc nhau) nhng li
c cng cng thc phn t l C2H6O.  

Metyl axetat (CH3COOCH3),  etyl fomat (HCOOC2H5)  v axit propionic
(CH3CH2COOH) l ba cht khc nhau nhng c cng cng thc phn t l
C3H6O2.  

 Khi nim :  Nhng hp cht khc nhau nhng c cng cng thc phn t l
nhng cht ng phn.

 Gii thch :  Nhng cht ng phn tuy c cng cng thc phn t nhng c
cu to ho hc khc nhau, chng hn etanol c cu to H3C CH2 O H, cn
imetyl ete c cu to H3C O CH3,  v vy chng l nhng cht khc nhau, c
tnh cht khc nhau.

II  - Lin kt trong phn t  hp cht hu c 

1 . Cc loi lin kt trong phn t hp cht hu c 

Theo Li-ut (Lewis),  cc nguyn t c xu hng dng chung electron  t
c 8 electron (i vi H ch cn t 2 electron)  lp ngoi cng (quy tc bt t).
Cng thc c vit y  cc electron ho tr c gi l cng thc Li-ut.   
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Th d :

Lin kt trong phn t cc hp cht hu c ch yu da vo s dng chung cc
cp electron (lin kt cng ho tr).

 Lin kt to bi 1  cp electron dng chung l lin

kt n.  Lin kt n thuc loi lin kt . Lin kt
n c biu din bi 2 du chm hay 1  gch ni
gia 2 nguyn t.

 Lin kt to bi 2  cp electron dng chung l lin

kt i. Lin kt i gm 1  lin kt  v 1  lin kt ,

biu din bi 4 du chm hay 2 gch ni.

 Lin kt to bi 3 cp electron dng chung l lin

kt ba. Lin kt ba gm 1  lin kt  v 2  lin kt ,

biu din bi 6 du chm hay 3  gch ni.

 Lin kt i v lin kt ba gi chung l lin kt bi.

Nguyn t C s dng obitan lai ho  to lin kt 

theo kiu xen ph trc (hnh 4.7a,  b)  v dng obitan p  to lin kt theo kiu

xen ph bn (hnh 4.7c).

Hnh 4.7. a),  b)  Xen ph trc ;  c)  Xen ph bn

2. Cc loi cng thc cu to

Cng thc cu to biu din th t v cch thc lin kt ca cc nguyn t trong
phn t.  C cch vit khai trin,  thu gn v thu gn nht.

a)

b)

c)

 

H

H

H C H

H

H

C O

 H

H

C O

H

H

H C H
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Cng thc cu to khai trin :  Vit tt c cc nguyn t v cc lin kt gia chng.

Cng thc cu to thu gn :  Vit gp nguyn t cacbon v cc nguyn t khc
lin kt vi n thnh tng nhm.

Cng thc cu to thu gn nht :  Ch vit cc lin kt v nhm chc, u mt
ca cc lin kt chnh l cc nhm CHx vi x m bo ho tr 4  C.  

III  - ng phn cu to

1 . Khi nim ng phn cu to

a) Th d  

C4H 1 0OC4H1 0O

H2

C4H9OH C2H5OC2H5

Na

Na



b) Kt lun 

Butan-1 -ol v ietyl ete c cng cng thc phn t C4H10O nhng do khc nhau
v cu to ho hc nn khc nhau v tnh cht vt l v tnh cht ho hc.

Vy, nhng hp cht c cng cng thc phn t nhng c cu to ho hc khc
nhau gi l nhng ng phn cu to.

2. Phn loi ng phn cu to

a) Th d 

b)  Kt lun 

Nhng ng phn khc nhau v bn cht nhm chc gi l ng phn nhm
chc.  Nhng ng phn khc nhau v s phn nhnh mch cacbon gi l ng
phn mch cacbon.  Nhng ng phn khc nhau v v tr ca nhm chc gi l
ng phn v tr nhm chc.

IV - Cch biu din cu trc khng gian phn t  hu c 

1 . Cng thc phi cnh

C4H1 0O

Chc ancol Chc ete

Khac mach cacbon

Khng nhanh Co nhanh

Khac mach cacbon

Khng nhanh Co nhanh

CH2CH2CH2CH3

CH3CHCH2CH3

OH

OH

CH3OCH2CH2CH3

CH3CH2OCH2CH3

CH3OCHCH3

       CH3

CH2CHCH3

CH3COHCH3

OH  CH3

CH3

Khac v ban cht nhom chc

Khac v v tr nhom chc
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Hnh 4.8. Cng thc phi cnh ca CH3Cl v ClCH2 CH2Cl



Cng thc phi cnh l mt loi cng thc lp th.

ng nt lin biu din lin kt nm trn mt trang giy.

ng nt m biu din lin kt hng v mt ta (ra pha trc trang giy).

ng nt t biu din lin kt hng ra xa mt ta (ra pha sau trang giy).

2. M hnh phn t 

a) M hnh rng                                    

Cc qu cu tng trng cho cc nguyn
t, cc thanh ni tng trng cho cc lin
kt gia chng.  Gc gia cc thanh ni
bng gc lai ho.

b) M hnh c

Cc qu cu ct vt tng trng cho cc
nguyn t c ghp vi nhau theo ng
v tr khng gian ca chng.

V - ng phn lp th 

1 . Khi nim v ng phn lp th 

a) Th d 

ng vi cng thc cu to CHCl = CHCl c hai cch sp xp khng gian khc
nhau dn ti hai cht ng phn :
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CH3   CH3

CH3   CH3

Hnh 4.9. ng phn lp th ca CHCl = CHCl
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b) Kt lun 

ng phn lp th l nhng ng phn c cu to ho hc nh nhau (cng cng
thc cu to) nhng khc nhau v s phn b khng gian ca cc nguyn t
trong phn t (tc khc nhau v cu trc khng gian ca phn t).

2. Quan h gia ng phn cu to v ng phn lp th

3. Cu to ho hc v cu trc ho hc

Cu to ho hc cho ta bit cc nguyn t lin kt vi nhau theo th t no,  bng
lin kt n hay lin kt bi,  nhng khng cho bit s phn b trong khng gian
ca chng.  Cu to ho hc c biu din bi cng thc cu to.

Cu to ho hc v cu trc khng gian ca phn t hp thnh cu trc ho hc.
Cu trc ho hc va cho bit cu to ho hc va cho bit s phn b trong
khng gian ca cc nguyn t trong phn t.  Cu trc ho hc thng c 
biu din bi cng thc lp th.

Bi tp 

1 . a) Lin  kt cng ho tr  l g ?

b)  Hy cho bit mi  l in  quan gia s cp electron dng chung ca mi  nguyn t cc
nguyn t C,  O,  H,  Cl  vi  s electron ho tr  ca chng trong phn t hp cht hu  c.
Gii  thch.

2. Da vo cu to v tnh  cht ca nguyn t,  hy gii  thch  v sao 

a)  cacbon ch  yu to thnh l in  kt cng ho tr  ch khng phi  l in  kt ion.

b)  cacbon c ho tr  IV trong cc hp cht hu c.  

3. Hy vit cng thc electron v cng thc cu to cc phn t sau : CH3Cl, CH4O, CH2O, CH5N .




NG   PH
N
 
Khac nhau v cu tao hoa hoc Cung cu tao hoa hoc. Khac
nhau v cu truc khng gian

Cung
cng thc
phn t

NG PHN CU TAO NG PHN LP TH

Cng thc cu to ging nhau
Cu trc khng gian khc nhau

Tnh  cht khc nhau

Cng thc cu  to khc nhau

Tnh cht khc nhau
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4. a)  Lin  kt n l g,  l in  kt bi  l g  ?

b)  Khi  eti len  cng vi  brom th l in  kt  hay l in  kt ca n b  ph v,  v sao ?

c)  Hy vit cng  thc cu to khai  trin  v cng thc cu to thu  gn  nht ca cc hp
cht sau  :  C3H6,  CH3CHO,  CH3COOC2H5,  CH3CN,  bit rng trong phn t ca chng
u c l in  kt bi.

5. a) Cht ng ng l g ?

b)  Hy vit cng thc phn t ca mt vi  hp cht ng ng ca C2H2 v cng thc
tng qut cho c dy ng ng .

6. a)   Cht ng phn l g ?

b)   Dng s  phn loi ng phn cu to  mc I I I .2,  hy vit cng thc cu  to cc
ng phn ng vi  mi  cng thc phn t sau  :  C4H9Cl,  C4H8.

c)  Trong s cc ng phn cu to ca C4H8,  cu  to no c ng phn lp th ? Hy
vit cng thc lp th ca chng.

7. a) Hy vit cng thc phi  cnh ca metanol  (CH3OH) v ca clorofom (CHCl3)  .

b)  Hy vit cng thc phi  cnh ca etan  v etanol.

8.  Nhng cng thc no di  y biu  din  cng mt cht ? Hy dng cng thc lp th
 minh ho cho  kin ca mnh.

9. Hy v m hnh  rng cc phn t m cng thc phi  cnh ca chng c trnh by 
hnh  4.9.

1 0. Cu no di  y phn nh  ng khi  nim v cht ng phn  ?

A.  Nhng hp cht c cng phn t khi nhng c cu to ho hc khc nhau gi  l
nhng cht ng phn.

B.  Nhng hp cht c cng cng thc phn tnhng c cu to ho hc khc nhau gi
l nhng cht ng phn.

C.  Nhng hp cht c cng cng thc phn t nhng c cu trc ho hc khc nhau
gi  l nhng cht ng phn.

D.  Nhng hp cht khc nhau nhng c cng cng thc phn t gi  l nhng cht 
ng phn.

(a) (b) (c) (d)

(e) (g) (h) (l)
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I  - Phn loi phn ng hu c 
Da vo s bin i phn t hp cht hu c khi tham gia phn ng ngi ta
phn phn ng hu c thnh cc loi sau y.

1 . Phn ng th
Mt hoc mt nhm nguyn t 
phn t hu c b th bi mt hoc
mt nhm  nguyn t khc.

2. Phn ng cng

Phn t hu c kt hp thm vi cc
nguyn t hoc phn t khc.

3. Phn ng tch 

Mt vi nguyn t hoc nhm
nguyn t b tch ra khi phn t.

Ngoi ra cn c phn ng phn hu :

Phn t b ph hu hon ton thnh
cc nguyn t hoc cc phn t nh.

II  - Cc kiu phn ct lin kt cng ho tr   

1 . Phn ct ng li

Trong s phn ct ng li, i electron
dng chung c chia u cho hai
nguyn t lin kt to ra cc tiu phn
mang electron c thn gi l gc t do.

Gc t do m electron c thn 
nguyn t cacbon gi l gc cacbo t do.

Gc t do thng c hnh thnh nh
nh sng hoc nhit v l nhng tiu
phn c kh nng phn ng cao.

Phn ng hu c

 Bit cch  phn  loi  phn  ng hu  c da vo s bin  i  phn  t
cht u.  

 Bit cc kiu  phn  ct l in  kt cng ho tr  v mt vi  tiu  phn
trung gian.  

+

 = +

oH , 170 C
2 2 2 2 2H C_CH H C CH H O
| |
H OH

Gc CH3,  CH3CH2 goi la gc cacbo t do

CH3    H2C    CH3 CH3    H2C
   

+  CH3
Nhit

(Gc etyl)

H3C     H   +  Cl H3C
  

+   HCl
(Gc metyl)

Cl      Cl Cl   +  Cl
          as

 +





ot
4 2

4 10 2
ot

6 12 2 2 2

CH C 2H

C H  + 5F   4C + 10HF

C H  + 9O   6CO  + 6H O
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+  +

+  +

as
3 3

3 3

H C_ Cl_Cl H C_ HCl

H C_ H_Br  H C_

H Cl

OH Br HOH

 + 

oNi, t
2 3 3HC CH 2H H C_CH



2. Phn ct d l i

Trong s phn ct d li,  nguyn t c  m in ln hn chim c cp electron
dng chung tr thnh anion cn nguyn t c  m in nh hn b mt mt
electron tr thnh cation.

Cation m in tch dng  nguyn t
cacbon c gi l cacbocation.

Cacbocation thng c hnh thnh do
tc dng ca dung mi phn cc.

3. c tnh chung ca gc cacbo t do v cacbocation

Gc cacbo t do (k hiu l R),  cacbocation (k hiu l R+ )  u rt khng bn,
thi gian tn ti rt ngn, kh nng phn ng cao.  Chng c sinh ra trong hn
hp phn ng v chuyn ho ngay thnh cc phn t bn hn, nn c gi l
cc tiu phn trung gian. Ngi ta ch nhn ra chng nh cc phng php vt
l nh cc phng php ph, m thng khng tch bit v c lp c chng.
Quan h gia tiu phn trung gian vi cht u v sn phm phn ng c thy
qua cc th d sau :

Bi tp 

1 . Th no l phn ng th,  phn ng cng,  phn ng tch,  phn ng phn  hu trong ho

hu c ? Cho th d  minh  ho.

2. Hy vit s  cc phn  ng sau  v ghi  r chng thuc loi  phn ng  no.

a)  Nung nng kh etan  c xc tc kim loi,  thu  c eti len  v hiro.  

b)  t chy propan (C3H8)  to thnh  CO2 v H2O.

c)  Cho eti len  tc dng vi  nc  nhit  cao c axit xc tc,  thu  c etanol.

Cht u
Tiu phn
trung gian

Sn phm

CH4

H2C = CH2

(CH3)3CBr

CH3Cl

CH3CH2Cl

(CH3)3COH
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H2O  +   H      Cl H3O
+   +   Cl

(CH3)3C      Br (CH3)3C
+   +   Br

H+


Cl


2Cl

Cl


i

Cl

HCl



i

CH3

(CH3)3C
+

CH3CH2
+

Br

 OH




3. Trong cc phn  ng sau,  trng hp no xy ra s phn ct ng l i ,  trng hp no
xy ra s phn ct d  l i  ?

a)  S in  l i  ca nc ;     b)  Tia t ngoi  bin O2 thnh  O3 ;        c)  Cng HCl  vo eti len.

4. Hy ghi  ch  (ng)  hoc S (sai)  vo du [   ]   mi  cu  sau  :

A.  Nguyn t clo l mt gc t do.  [   ] C.  Nguyn t hel i  l mt gc t do.  [   ]

B.  Tiu  phn l mt gc t do.  [   ]   D.  Tiu  phn l gc t do.  [   ]

5.  Cho cc tiu  phn  sau  y :  gc t do hiroxyl,  nguyn t clo,  gc metyl,  anion  hiroxyl,

anion  clorua,  cation  amoni,  cation  metyl .  

a)  Hy vit cng thc cu  to ca chng.

b)  Hy vit cng thc Li-ut (vi  y   cc electron ho tr)  ca chng v ni  r tiu

phn no mang electron  c thn,  tiu  phn no mang in  tch  m,  tiu  phn no

mang in  tch  dng,  v sao ?

6.  Hy vit y   phng trnh  ho hc cc phn  ng  cho trong s   mc I I .3 ca bi

hc v ch r u  l gc cacbo t do,  u  l cacbocation.

a s phn  ng hu  c xy ra chm,  v vy thng phi  thc hin   nhit  cao v dng
xc tc  tng tc  phn  ng.  Th d  :   

Phn  ng gia axi t axetic v etanol  hu  nh khng xy ra nu  khng c axi t 
sunfuric xc tc.  Trong trng hp ny,  xc tc v cc cht phn  ng cng  trong mt
pha (pha lng)  nn  gi  l  xc tc ng th.  

N iken  bt lm tng tc  phn  ng cng H2 vo l in  kt i  ca eti len.  N iken  bt  pha
rn,  H2 v C2H4  pha kh.  Xc tc v cht phn  ng  cc pha khc nhau  nn  gi  l  xc
tc d  th.

Xc tc thng tng tc vi  cht u  to ra tiu  phn  trung gian  c kh nng phn  ng
cao do  l m cho phn  ng xy ra theo mt con  ng khc d hn,  nhanh  hn  so vi
con  ng khng c xc tc.

Trong c th sng,  chng hn  c th ngi ,  nhit  ch khong 37oC,  p sut thng,
pH  gn  bng 7,  vy m lun  xy ra nhng phn  ng ho hc m  ngoi  c th trong
nhng iu  kin  nh vy khng th xy ra c,  chng hn  nh phn  ng thu phn  cht
bo,  thu phn  tinh  bt, . . .  S d nh vy l  v trong c th sng c cc xc tc sinh  hc
(enzim)  lm tng tc  phn  ng ln  t 1 01 0 n 1 01 2 ln  so vi  phn  ng khng c
xc tc.

.
H : O :. .

. . .
H : C : Cl :. . . .

H

1 32

Xc tc trong phn ng hu c
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I  - Kin thc cn nm vng

Luyn tp
Cu trc phn t hp cht hu c

Bit cch  biu  din  cng thc cu  to v cu  trc khng gian  ca
cc phn  t hu  c n  gin.

Bit phn  bit cc loi  ng phn  cu  to v ng phn  lp th.

Cng thc Li-uytCng thc cu tao
khai trin

Cng thc phi canh M hnh cM hnh rng

Cng thc cu tao
thu gon
Cng thc cu tao
thu gon nht

Cung cng thc phn t,
cung cng thc cu tao,
khac nhau v cu truc
khng gian cua phn t.

ng phn hnh  hoc




NG   PH
N
 

NG PHN CU TAO

NG PHN LP TH

BIU DIN CU TAO

BIU DIN CU TRUC

Cung cng thc phn t, 
khac nhau v cu tao hoa hoc.

ng phn nhom chc
ng phn mach cac bon
ng phn v  tr nhom chc

Cung cng thc
phn t

CH3   CH2   OH
H H

H H
H  C  C  O  H
H H

H H
H  C  C  O  H OH

32
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II  - Bi  tp 

1 . Hy nu  nguyn tc v cch thc tin  hnh ca tng phng php tch bit v tinh ch
hp cht hu c  hc.  Hy a ra nhng th d  m em bit v vic p dng cc
phng php  trong thc t.

2. Hy thit lp cng thc phn t ca cc hp cht A v B ng vi  cc s l iu  thc nghim
sau  (khng ghi  %O).  

a)   C :  58,58%,   H  :  4,06%,   N  :  1 1 ,38%,  

b)   C :  39,81 %,   H  :  6,68%,

3. Parametaion (thuc chng co git)  cha 53,45%C,  7,01 %H,  8,92%N cn li  l O,  cho
bit phn t khi  ca n l 1 53.  Xc nh  cng thc phn t ca hp cht.  V sao phn
t khi  ca cc hp cht cha C,  H,  O l s chn  m phn  t khi  ca parametaion
li  l s l (khng k phn thp phn)  ?

4. Vi  cng  thc phn  t CH2O2 mt hc sinh  biu  din  s hnh  thnh  l in  kt cng ho
tr  bng cc cng thc sau  :

a)  Tnh  tng  s electron ho tr  ca cc nguyn t trong phn t  cho v cho bit cng
thc no vit tha hay thiu  electron ho tr.

b)  Nu thay cc cp electron l in  kt bng cc gch  ni  th cng  thc no ph  hp,
cng thc no khng ph  hp vi  nhng lun  im ca thuyt cu to ho hc ?

5. Cng thc cu to thu  gn nht ca mt s hp cht nh sau  :

a)  Hy vit cng thc cu to thu  gn ca chng.

b)  Hy vit cng thc phi  cnh ca hp cht (b)  v (c).

6. Hy ghi  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  :

a)  Cu to ho hc ch cho bit th t l in  kt cc nguyn t trong phn t.  [  ]

b)  Cu to ho hc cho bit th t v bn cht l in kt cc nguyn t trong phn t.  [  ]

c)  Cu trc ho hc ch cho bit v  tr khng gian  ca cc nguyn t trong phn t.  [  ]

d)  Cu  trc ho hc cho bit th t,  bn  cht l in  kt v v  tr khng gian  ca cc nguyn

t trong phn t.  [  ]

Cl Cl O

a) b) c) d)

=B / CO2
d 1, 04

=A / CO2
d 2, 79
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5
hirocacbon no

* Kh cu bay ln nh khng kh bn trong c t nng bi propan
* 2- Metylecan,  xiclopropan,  xiclobutan,  xiclopentan,  xiclohexan,  octaecan

Cu trc v danh php ca ankan v xicloankan.
Tnh cht vt l v ho hc ca ankan v xicloankan.
Phng php iu ch, ng dng ca ankan v xicloankan.

Hirocacbon no (cn gi  l hirocacbon bo ho)  l hirocacbon m trong phn t
ch c cc l in  kt n C-C.  Hirocacbon no vi  mch cacbon h (khng vng)  gi  l
ANKAN.  Hirocacbon no vi  mch cacbon vng gi  l XICLOANKAN.

Hirocacbon no l ngun nhin liu trng yu i  vi  con ngi v cng l ngun nguyn
liu quan trng ca cng  nghip ho cht.



I  - ng ng, ng phn 

1 . ng ng 

Ankan :  metan (CH4) ,  etan (C2H6) ,  propan (C3H8) ,  cc  butan (C4H1 0) ,
cc  pentan (C5H12),  . . .  c cng thc chung l CnH2n+2 (n  1 ).  Chng  hp thnh
dy ng ng gi l dy ng ng ca metan.

2. ng phn

a) ng phn mch cacbon

dy ng ng ca metan, t thnh vin th t tr i,  mi thnh vin u gm
nhiu ng phn.

Th d :  ng vi cng thc phn t  C4H10 (thnh vin th t ca dy ng ng)
c 2 ng phn cu to :

CH3CH2CH2CH3    tnc :  1 38 oC

ts :   0,5 oC           

ng vi cng thc phn t  C5H12 (thnh vin th nm ca dy ng ng) c
3  ng phn cu to :  

CH3CH2CH2CH2CH3

pentan                              isopentan                                    neopentan

tnc :  1 29,8 oC ;  ts :  36,1  
oC   tnc :  1 59,9 oC ;  ts:  27,8 

oC      tnc :  1 6,5oC ;  ts :  9,4 
oC

Nhn xt : Ankan t C4H10 tr i c ng phn cu to,   l ng phn
mch cacbon.

3

3 3

3

CH
|

CH CHC
|
CH

3 2 3
|

3

CH CHCH CH

CH
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Ankan :
ng ng, ng phn v danh php

 Bit s l in  quan  gia ng ng,  ng phn  ca ankan.

 Bit gi  tn  cc ankan  vi  mch  chnh  khng qu 1 0 nguyn  t C.

butan

o
3 3 nc

o
s

|
3

CH CHCH t :  _159 C 

t :  _10 C CH isobutan 
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b) Bc ca cacbon           

(ankan khng phn nhnh) (ankan phn nhnh)

Bc ca mt nguyn t C  phn t ankan bng s nguyn t C lin kt trc tip

vi n.

Ankan m phn t ch cha C bc I v C bc II (khng cha C bc III v C bc IV)
l ankan khng phn nhnh.

Ankan m phn t c cha C bc III hoc C bc IV l ankan phn nhnh.

II  - Danh php

1 . Ankan khng phn nhnh(*)

Theo IUPAC, tn ca 10 ankan khng phn nhnh u tin c gi nh  bng 5.1  :

Bng 5.1.  Tn mi ankan v nhm ankyl khng phn nhnh u tin

I I

I II III IV I

I

3 3
| | | | |

| | | | |

3

H H HCH CH

H C C C C C H

H H H HCH

I II II II I
| | | | |

| | | | |

H H H H H

H C C C C C H

H H H H H
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(*)  Trc y ankan khng phn nhnh t C4 tr ln thng thm ch n.

Cng thc Tn Cng thc Tn

CH4

CH3CH3

CH3CH2CH3

CH3 [CH2]2CH3

CH3 [CH2]3CH3

CH3 [CH2]4CH3

CH3 [CH2]5CH3

CH3 [CH2]6CH3

CH3 [CH2]7CH3

CH3 [CH2]8CH3

metan

etan

propan

butan

pentan

hexan

heptan

octan

nonan

ecan

CH3

CH3CH2

CH3CH2CH2

CH3 [CH2]2CH2

CH3 [CH2]3CH2

CH3 [CH2]4CH2

CH3 [CH2]5CH2

CH3 [CH2]6CH2

CH3 [CH2]7CH2

CH3 [CH2]8CH2

metyl

etyl

propyl

butyl

pentyl

hexyl

heptyl

octyl

nonyl

ecyl

Ankan khng phn nhnh

Tn mch chnh an Tn mch chnh yl

Ankyl khng phn nhnh



Nhm nguyn t cn li sau khi ly bt 1  nguyn t H t phn t ankan, c cng
thc CnH2n+1,  c gi l nhm ankyl.  Tn ca nhm ankyl khng phn nhnh
ly t tn ca ankan tng ng i ui an thnh ui yl.

2. Ankan phn nhnh

Theo IUPAC, tn ca ankan phn nhnh c gi theo kiu tn thay th :

 Mch chnh l mch di nht,  c nhiu nhnh nht.  nh s cc nguyn t
cacbon thuc mch chnh bt u t pha phn nhnh sm hn.

 Gi tn mch nhnh (tn nhm ankyl)  theo th t vn ch ci.  S ch v tr
nhnh no t ngay trc gch ni vi tn nhnh .

Th d 1  :

2 metylpropan 2,2 imetylpropan 2,3 imetylpentan

Th d 2  :

3 etyl 2 metylpentan 

Chn mch chnh :            

Mch (a) :  5  C,   2 nhnh }  ng

Mch (b) :  5  C,  1  nhnh }  Sai

nh s mch chnh :  

S 1  t u bn phi v u phi phn nhnh sm hn u tri.

Gi tn nhnh theo vn ch ci (nhnh etyl gi trc nhnh metyl) sau  n
tn mch C chnh ri n ui an.

3

1 2 3 1 3 1 2 3 4 52

3 3 3 3 3 2 3

33 3
3

|

CH
|

CH CHCH CH CH CH CH CH CH CHC
| || CHCH CH

CH
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Ankan        phn         nhnh

S ch v  tr Tn nhnh       Tn mch chnh an

a :

b :

5 4 3

5' 4' 3'

2'

2 1

CH3  CH2 CH CH 

CH2 CH3

CH3



Bi tp

1 . Hy in  ch A vo sau  tn  thng thng,  ch B vo sau  tn  thay th v C vo sau  tn
gc chc.

a)  pentan [  ]  ; b)  isopentan [  ]  ; c)  neopentan [  ]  ;

d)  2 metylpropan [  ] ; e)  isobutan [  ]  ;  g)  3 metylpentan [  ]

2.  Hy vit cng thc phn t cc ankan cha :  

a)  1 4 nguyn t C ;  b)  28 nguyn t C ;  c)  1 4 nguyn t H  ;  d)  28 nguyn t H.

3.  ng vi  propan c hai  nhm ankyl  l propyl  v isopropyl.  Hy vit cng thc cu to
ca chng v cho bit bc ca nguyn t cacbon mang ho tr  t do.

4.  Hy vit cng thc cu to v gi  tn theo IUPAC cc ankan c cng thc phn t sau :

a)  C4H 1 0 ; b)  C5H1 2 ;   c)  C6H 1 4.

5.  Hy vit cng thc cu to thu  gn v thu  gn nht ca cc cht sau  :

a) isopentan  ; b)  neopentan ;                   c)   hexan ;

d)  2,3-imetylbutan ; e)  3-etyl-2-metylheptan ; g)  3,3-ietylpentan

S lng ng phn  cu  to tng rt nhanh  theo s nguyn  t C trong phn  t
CnH2n+2 :

Nu  k c ng phn  l p th (ng phn  quang hc)  th s lng ng phn  cn
ln  hn  nhiu.   vit ng v   cc ng phn  cu  to ca mt ankan  c di
1 0 nguyn  t C trong phn  t,  ta c th t lm c.  Cn   tnh  ra s lng
ng phn  cu  to ca mt ankan  cha nhiu  nguyn  t C hn,  chc chn  cn
phi  c s h tr ca my tnh.

n 4 5 6 7 8 9 1 0 1 5 20 30

S ng phn 2 3 5 9 1 8 35 75 4.347 366.31 9 4,1 1 .1 09
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S lng ng phn cu to  ankan



I  - Cu trc phn t ankan

1 . S hnh thnh lin kt trong phn t ankan 

Hnh 5.1. S hnh thnh lin kt  phn t CH4 (a)  v  phn t C2H6 (b)

Cc nguyn t C ankan  trng thi lai ho sp3.  Mi nguyn t C nm  tm ca

t din m 4 nh l cc nguyn t H hoc C, lin kt C C, C H u l lin kt .

Cc gc ho tr u gn bng 109,5o.

2. Cu trc khng gian ca ankan

a) M hnh phn t

a) b)

C C C

H

H
H

H

H
H

H

H

H

H
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Ankan :
Cu trc phn t v tnh cht vt l

 Bit s hnh  thnh  l in  kt v cu  trc khng gian  ca ankan.

 Bit mi  quan  h gia cu  to v tnh  cht vt l  ca ankan.

Hnh 5.2.  M hnh phn t propan,  butan v isobutan.
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b) Cu dng

Hnh 5.3. C2H6 : a)  Cu dng xen k ; b)  Cu dng che khut

C4H10 : c)  Cu dng xen k ; d)  Cu dng che khut 

 Cc nhm nguyn t lin kt vi nhau bi lin kt n C C c th quay tng
i t do quanh trc lin kt  to ra v s dng khc nhau v v tr tng i
trong khng gian gi l cc cu dng.  

 Cu dng xen k bn hn cu dng che khut.

 Cc cu dng lun chuyn i cho nhau, khng th c lp ring tng cu dng c.   

II  - Tnh cht vt l  

1 . Nhit  nng chy, nhit  si v khi lng ring 

Bng 5.2.  Hng s vt l ca mt s ankan

  iu kin thng, cc ankan t C1 n C4  trng thi kh,  t C5 n khong
C18  trng thi lng, t khong C18 tr i  trng thi rn.

Ankan Cng thc Cn
o

nct , C o
st , C Khi  lng ring (g/cm3)  

Metan CH4 C1 1 83 1 62 0,41 5  ( 1 64oC)

Etan CH3CH3 C2 1 83 89 0,561   ( 1 00oC)

Propan CH3CH2CH3 C3 1 88 42 0,585  ( 45oC)

Butan CH3 [CH2]2CH3 C4 1 38 0,5 0,600  (  0oC)

Pentan CH3 [CH2]3CH3 C5 1 30 36 0,626  (20oC)

Hexan CH3 [CH2]4CH3 C6 95 69 0,660  (20oC)

Heptan CH3 [CH2]5CH3 C7 91 98 0,684  (20oC)

Octan CH3 [CH2]6CH3 C8 57 1 26 0,703  (20oC)

Nonan CH3 [CH2]7CH3 C9 54 1 51 0,71 8  (20oC)

ecan CH3 [CH2]8CH3 C1 0 30 1 74 0,730  (20oC)

Icosan CH3 [CH2]1 8CH3 C20 37 343 0,778 (20oC)
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 Nhit  nng chy, nhit  si v khi lng ring ca ankan ni chung u

tng theo s nguyn t cacbon trong phn t tc l tng theo phn t khi.  Ankan

nh hn nc.

2. Tnh tan, mu v mi

 Ankan khng tan trong nc, khi trn vo nc th b tch thnh lp ni ln

trn nn ngi ta ni chng k nc.  Ankan l nhng dung mi khng phn cc,

ho tan tt nhng cht khng phn cc nh du, m,.. .  chng l nhng cht a

du m v a bm dnh vo qun, o,  lng, da.  Nhng ankan lng c th thm

c qua da v mng t bo.

 Ankan u l nhng cht khng mu.

 Cc ankan nh nht nh metan, etan,  propan l nhng kh khng mi.  Ankan

t C5 C10 c mi xng, t C10 C16  c mi du ho.  Cc ankan rn rt t bay hi

nn hu nh khng mi.

Bi tp

1 . Da vo hnh  5.1 ,  hy v m hnh  rng v m hnh  c ca CH4 v C2H6.  

2. Bn em ang phn vn  khng hiu  2 cng thc di  y biu  din  2 cht khc nhau 

hay cng mt cht :

a)  Em hy nu   kin ca mnh v gii  thch  cho bn.

b)  Hy trnh  by cch thc gii  bi  tp ny bng m hnh  lm t nhng cht l iu  c sn

quanh ta.

3. Nhng cng thc cu to no di  y biu  din  cng mt cht,  v  sao ? Hy gi  tn  

chng v ch r bc ca tng nguyn t C.

a) b) c)

3 3
| |

3 2 3

CH CH

CH CH CHCH CH

3
|

3 2 3
|

3

CH

CH CH CH CH CH

CH3 3

3 2 3| |
CH CH CH CHCH

CH CH

F  C  Br

H

H

F  C  H

Br

H

1 42



4. Bit rng thnh phn ch  yu ca xng du  l hirocacbon.

a)  V sao xng du  phi  c cha trong  cc bnh  cha chuyn dng v phi  bo qun

 nhng kho ring ?

b)  V sao cc tu  ch du  khi  b  tai  nn  thng gy ra thm ho cho mt vng  bin  

rt rng ?

c)  V sao khi  cc chi  tit my hoc  dng  b  bn du  m ngi  ta thng dng xng

hoc du  ho  lau  ra ?

d)  V sao khi  b  chy xng du  khng nn dng nc  dp ?

5. Hy ghi  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  :

a)  Heptan khng tan  trong axit sunfuric long.   [  ]   

b)  Heptan tan  tt trong H2SO4 nguyn cht.   [  ]  

c)  Hexan tan  trong dung dch  NaOH c.   [  ]  

d)  Hexan tan  tt trong benzen.   [  ]

CH3CHCH2CCH2CH3

CH3 CH3

CH3

d) CH3CCH2CHCH3

CH2CH3

CH3CH3

e) CH3CHCH2CH3

CH3CHCH3

g)
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I  - Tnh cht ho hc 

 phn t ankan ch c cc lin kt C C v C H.   l cc lin kt  bn
vng, v th cc ankan tng i tr v mt ho hc :   nhit  thng chng
khng phn ng vi axit,  baz v cht oxi ho mnh (nh KMnO4).  V th ankan
cn c tn l parafin,  ngha l t i lc ho hc.  

Di tc dng ca nh sng, xc tc v nhit,  ankan tham gia cc phn ng th,
phn ng tch v phn ng oxi ho.    

1 . Phn ng th 

Khi chiu sng hoc t nng hn hp metan v clo s xy ra phn ng th ln
lt cc nguyn t hiro bng clo :  

CH4 +  Cl2  CH3Cl   +   HCl
metyl  clorua (clometan)

CH3Cl + Cl2  CH2Cl2  +   HCl
metylen  clorua (iclometan)

CH2Cl2 + Cl2    CHCl3 +   HCl
clorofom (triclometan)

CHCl3 + Cl2  CCl4 +   HCl
cacbon tetraclorua (tetraclometan)

Cc ng ng ca metan cng tham gia phn ng th
tng t metan.  Th d :

CH3  CH2 CH3 CH3  CHCl CH3     +  CH3  CH2 CH2 Cl +  HCl

2 clopropan,  57%           1 clopropan,   43%

CH3  CH2 CH3 CH3 CHBr CH3 + CH3 CH2 CH2 Br +  HBr

97% (chnh) 3% (ph)

Phn ng th H bng halogen thuc loi phn ng halogen ho, sn phm hu
c c cha halogen gi l dn xut halogen.


Br , as.2

o25 C


Cl , as.2

o25 C

Ankan :  Tnh cht ho hc, 
iu ch v ng dng

 Hiu  tnh  cht ho hc ca ankan.

 Bit phng php iu  ch v ng dng ca ankan.

Hnh 5.4.  Clo ho metan
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(1 )  :  Phn t clo hp th nh sng b
phn ct ng li thnh 2 nguyn t clo.

(2) :  Nguyn t clo l mt gc t do
hot ng, n ngt ly nguyn t H t
CH4 to ra HCl v gc t do .  

(3)  :  Gc khng bn, n tch ly

nguyn t Cl t Cl2  tr thnh CH3Cl

bn hn.  Gc Cl mi sinh ra  phn

ng (3)  li tc dng vi CH4 lm cho

phn ng (2) v (3)  lp i lp li ti

hng chc ngn ln nh mt dy chuyn.

(4) (5)  (6)  :  Cc gc t do kt hp vi
nhau thnh cc phn t bn hn.



3
CH



3
CH

Clo th H  cacbon cc bc khc nhau.  Brom hu nh ch th H  cacbon bc
cao.  Flo phn ng mnh lit nn phn hu ankan thnh C v HF.  Iot qu yu nn
khng phn ng vi ankan.  

C ch phn ng halogen ho ankan

Phn ng clo ho v brom ho ankan xy ra theo c ch gc -  dy chuyn.
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2. Phn ng tch (gy lin kt C  C v C  H) 

CH3  CH3 CH2 = CH2    +   H2 

CH3CH=CHCH3 + H2

CH3CH2CH2CH3 CH3CH=CH2 + CH4

CH2=CH2 + CH3CH3

Nhn xt :  Di tc dng ca nhit v xc tc (Cr2O3,  Fe,  Pt,. . .),  cc ankan
khng nhng b tch hiro to thnh hirocacbon khng no m cn b gy cc
lin kt C  C to ra cc phn t nh hn.

3. Phn ng oxi ho

 Khi t,  cc ankan b chy to ra CO2,  H2O v to nhiu nhit :

CH4 +  2O2       CO2 +  2H2O   ; H = 890kJ


o500 C, xt

500o C, xt

. . . . . . .

Bc t dy chuyn :

Cl  +  Cl   Cl
2

(4)
CH3 + Cl


  CH3Cl (5)

CH3 + 
CH3   CH3CH3 (6)
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CnH2n+2 + O2  n CO2 + (n + 1 )  H2O

Cc ankan u dy ng ng rt d chy, to nhiu nhit.  Kh CO2,  hi nc
v nhit to ra nhanh nn c th gy n.  

Nu khng  oxi,  ankan b chy khng hon ton, khi  ngoi CO2 v H2O
cn to ra cc sn phm nh CO, mui than, khng nhng lm gim nng sut
to nhit m cn gy c hi cho mi trng.

Khi c xc tc,  nhit  thch hp, ankan b oxi ho khng hon ton to thnh
dn xut cha oxi, th d :

CH4 +  O2 HCH = O +  H2O

II  - iu ch v ng dng

1 . iu ch 

a) Trong cng nghip  

Metan v cc ng ng c tch t kh thin nhin v du m (xem bi Du m). 

b) Trong phng th nghim 

Khi cn mt lng nh metan, ngi ta nung natri axetat vi vi ti xt,  hoc c
th cho nhm cacbua tc dng vi nc :

CH3COONa(r) + NaOH(r) CH4 +  Na2CO3

Al4C3 + 12H2O      3CH4 +  4Al(OH)3

2. ng dng 

Lm nhin liu,  vt liu Lm nguyn liu   ANKAN


(CaO)

nung


ot , xt

n3  + 1

2



Bi tp

1 . ng nghim A cha dung dch  KOH,  ng nghim B cha dung dch  H2SO4,  ng nghim
C cha dung dch  KMnO4,  ng nghim D cha nc brom.  Cho vo mi  ng nghim
 1  ml octan,  lc u ri  yn.  D on hin tng xy ra  mi ng nghim v gii  thch.

2. Hy vit cng thc phi  cnh cc cht m m hnh  ca chng c  hnh  5.4.

3. Vit phng trnh  v gi  tn  phn ng ca isobutan trong cc trng hp sau  :

a)  Ly 1  mol  isobutan  cho tc dng vi  1  mol  clo c chiu  sng.

b)  Ly 1  mol  isobutan  un nng vi  1  mol  brom.  

c)  Nung nng isobutan vi  xc tc Cr2O3  to thnh C4H8 (isobuti len).

d)  t isobutan trong khng kh.

4. t chy hon ton mt mu hirocacbon ngi  ta thy th tch  hi  nc sinh  ra gp
1 ,2 ln  th tch  kh cacbonic (o trong cng iu  kin).  Bit rng hirocacbon  ch to
thnh 1  dn  xut monoclo duy nht.  Hy xc nh  cng thc cu to ca n.

5. Trong mc ng dng  ca ankan nu  trong bi  hc,  nhng ng dng c  th no da ch
yu vo tnh cht vt l,  nhng ng dng c th no da ch yu vo tnh cht ho hc ?

6. Hy ghp cc cm t cho  ct bn phi  vo ch trng trong cc cu cho  ct bn tri  :

a)  Trong bt la gas c cha cc ankan. . . . .                    A.   C3 C4

b) Trong bnh  gas  un nu  c cha cc ankan. . . . .        B.   C5 C6

c)  Trong du  ho c cha cc ankan. . . . .                 C.   C6 C1 0

d)  Trong xng c cha cc ankan. . . . .  D.   C1 0 C1 6

Th gii  cng hin  i ,  cng vn  minh  th cng tiu  th  nhiu  nng lng.  Ngun  nhin
l iu  no l quan  trng nht trong vic cung cp nhit nng,  in  nng v c nng cho
i  sng v sn  xut hin  nay ?
Kh thin  nhin  m thnh  phn  chnh  l metan  dng  un  nu,  sn  xut hi  nc 
si  m cho c dn   x lnh,  dng cho nh my pht in,  cung cp nhit cho cc nh
my luyn  kim,  phn  m,  gm s,. . .  Kh thin  nhin  ho lng (LNG)  v kh m du  ho
lng (LPG)  m thnh  phn  ch  yu  l  propan  v butan  ngy nay  tr thnh  ngun  nhin
l iu  ph bin,  tin  dng trong i  sng v sn  xut.  Xng,  du  hin  cha c i  th  cnh
tranh  trong l nh  vc giao thng vn  ti .  Theo c tnh,  h in  nay kh thin  nhin  v du
m cung cp ti  khong 70%,  cn  cc ngun  khc nh than  ,  nc,  nng lng ht
nhn  ch cung cp khong 30% tng nng lng m loi  ngi  s dng.  
Kh metan,  thnh  phn  chnh  ca biogas,  thot ra t s phn  hu ym kh cc cht hu
c trong cc b   phn  rc,  ngy nay cng  tr thnh  ngun  cung cp nng lng quan
trng cho nhiu trang tri,  h nng dn  nhiu ni  trn th gii.
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Ankan v th gii   hin i



I  - Cu trc, ng phn, danh php 

1 . Cu trc phn t ca mt s monoxicloankan 

Cng thc phn t v cu trc mt s monoxicloankan khng nhnh  nh sau :

Cng thc phn  t :     C3H6 C4H8 C5H1 0 C6H 1 2

Cng thc cu to :

M hnh  rng :

M hnh  c :

Tn gi  : xiclopropan xiclobutan   xiclopentan  xiclohexan

Xicloankan l nhng hirocacbon no mch vng.  
Xicloankan c 1  vng (n vng) gi l monoxicloankan.  Xicloankan c nhiu
vng (a vng) gi l polixicloankan.  
Monoxicloankan c cng thc chung l C

n
H
2n

(n 3).  
Tr xiclopropan,  phn t xicloankan cc nguyn t cacbon khng cng nm
trn mt mt phng.

2. ng phn v cch gi tn monoxicloankan

a) Quy tc

Mch chnh l mch vng.  nh s sao cho tng cc s ch v tr cc mch nhnh
l nh nht.

S ch v tr   Tn nhanh Xiclo +  Tn manh chnh an
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xicloankan  

 Bit cu  trc,  ng phn,  danh  php ca mt s monoxicloankan.

 Bit tnh  cht vt l ,  tnh  cht ho hc v ng dng ca xicloankan.  

36



b) Th d 

Mt s xicloankan ng phn ng vi cng thc phn t C6H12 l :   

xiclohexan         metylxiclopentan      1 ,2 imetylxiclobutan    1 , 1 ,2 trimetylxiclopropan

II  - Tnh cht

1 . Tnh cht vt l

Bng 5.3.  Tnh cht vt l ca mt vi xicloankan

2. Tnh cht ho hc

a) Phn ng cng m vng ca xiclopropan v xiclobutan

+   H2 CH3 CH2 CH3 (propan)

+   Br2   BrCH2 CH2 CH2Br  (1 ,3 ibrompropan)

+   HBr CH3 CH2 CH2Br   (1 brompropan)

Xiclobutan ch cng vi hiro :      

+   H2 CH3 CH2 CH2 CH3 (butan)

Xicloankan vng 5,  6 cnh tr ln khng c phn ng cng m vng trong nhng

iu kin trn.


Ni, 120 C

o


Ni, 80 C

o

1 49

Xicloankan

tnc,  
oC 1 27 90 94 7

ts,  
oC 33 1 3 49 81

Khi  lng ring

g/cm3 (nhit  )

0,689

( 40oC)

0,703

(0oC)

0,755

(20oC)

0,778

(20oC)

Mu sc

Tnh tan  

Khng mu.  

Khng tan  trong nc,  tan  trong dung mi  hu  c.
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b) Phn ng th 

Phn ng th  xicloankan tng t nh  ankan.  Th d :

c)  Phn ng oxi ho

CnH2n + O2 nCO2 +  nH2O      ;       H < 0

C6H12 +   9O2  6CO2 +  6H2O        ;   H = 3947,5  kJ

Xicloankan khng lm mt mu dung dch KMnO4.

III  - iu ch v ng dng 

1 . iu ch

Ngoi vic tch trc tip t qu trnh chng ct du m, xicloankan cn c
iu ch t ankan, th d :

CH3[CH2]4CH3 + H2

2. ng dng 

Ngoi vic dng lm nhin liu nh ankan, xicloankan cn c dng lm dung
mi,  lm nguyn liu  iu ch cc cht khc, th d :

Bi tp
1 . Hy ghi  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  :

a)  Xicloankan l mt loi  h irocacbon mch vng.  [  ]

b)  H irocacbon mch vng l xicloankan.  [  ]

c)  Cng thc phn t ca monoxicloankan l (CH2)n  .  [  ]

d)  Cng thc phn  t ca xicloankan l CnH2n .  [  ]

e)  Cng thc phn t ca monoxicloankan l CnH2n.  [  ]


ot , xt


ot


otn3  

2

to

cloxiclopentan



g)  6 nguyn t C  xiclohexan cng nm trn  1  mt phng.  [  ]

h)  6  nguyn t C  xiclohexan khng cng nm trn  1  mt phng.  [  ]

2. Hy so snh c im cu to ca 

a)  xiclopropan vi  propan.   b)  xiclohexan vi  hexan.

3. Hy vit cng thc cu to thu  gn  ca cc xicloankan m cng thc cu to thu  gn
nht ca chng cho  mc I .2 v ch r bc ca cc nguyn t cacbon trong cc cng
thc .  

4. Hy vit cng thc cu to v gi  tn cc hirocacbon no ng vi  cng thc phn t C5H1 0.

5. Hy phn bit propan v xiclopropan bng phng php ho hc.

6. Khi  oxi  ho hon ton 7,0 mg hp cht A thu  c 1 1 ,2 ml  kh CO2 (ktc)  v 
9,0 mg nc.  T khi  hi  ca A so vi  N2 bng 2,5.  Xc nh  cng thc cu to ca A
nu khi  clo ho n th ch thu  c 1  dn  xut monoclo duy nht.

Rt nhiu  hp cht thin  nhin  (trong thc vt,  ng vt,  du  m) l nhng pol ixicloankan
hoc dn  xut ca chng.  Nhiu  cht c cu  trc ging nh cc khi  a din.  Th d
aamantan  tch  c t du  m.  Cc nh ho hc cn  tng hp ra c nhng 
pol ixicloankan  hnh  khi  m cc mt l tam gic,  t gic hoc ng  gic.  

Cng ging nh monoxicloankan,  cc pol ixicloankan  a din  nu  gm cc vng 3 ,  4
cnh  th rt km bn,  nu  gm cc vng 5 ,  6  cnh  th bn  hn  nhiu.  Tht vy,
tetraheran,  C4H4,  cho n  nay cha iu  ch c,  mc d  dn  xut tetratert-butyl  ca
n th  c bit.  Pri sman,  C6H6,  (iu  ch c vo nm 1 973),  l  mt cht lng d
n.  Cuban,  C8H8,  (iu  ch nm 1 964),  l  cht rn  nng chy  1 30 1 31 oC.
Pentaprisman,  C1 0H 1 0 (iu  ch nm 1 981 ),  nng chy  1 28 1 29oC.  Aamantan,
C1 0H 1 6,  nng chy  268

oC.  oecaheran,  C20H20 (iu ch nm 1 981 )  dng tinh  th
bn  vng,  khng nng chy.

Ngi  ta tng hp ra nhng
pol ixicloankan  xinh  xn  nh
hnh  bn  khng ch v mc
ch  nghin  cu  l  thuyt m
cn  bi  h i  vng tm  c
nhng ng dng thc t trong
l nh  vc y dc,  bn  dn,  cht
n,. . .  Chng hn,  mt vi  dn
xut ca aamantan   c
dng lm thuc tr  bnh  do vi
rt gy ra.
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Polixicloankan hnh khi

Tetraheran C4H4

Pentaprisman C1 0H 1 0 oecahean C20H20 Aamantan C1 0H1 6

Prisman C6H6 Cuban C8H8
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I  - Kin thc cn nm vng

Luyn tp
Ankan v xicloankan

 n luyn  v cu  trc,  danh  php ankan  v xicloankan.

 Bit s tng t v s khc bit v tnh  cht vt l ,  tnh  cht

ho hc v ng dng gia ankan  vi  xicloankan.  

Danh
php

Cu
trc

Cng thc chung CnH2n+2

Csp3 to thnh mch h, ch c cc lin

kt C C v C H

Mch cacbon to thnh ng gp khc,

HCH    HCC    CCC    109,5o

Cng thc chung CnH2n

Csp3 to thnh mch vng, ch c cc

lin kt C C v C H

(CH2)n :  n = 3,  

CCC  90o ;  n   5 , CCC  109,5on = 4,  

CCC  =  60o ;

Tnh
cht
vt l

T C1  C4  th kh,  khng mu, nhit

 si,  nhit  nng chy, khi lng

ring tng theo phn t khi.

Nh hn nc, khng tan trong nc,

tan trong cc dung mi hu c.

C3,  C4  th kh.  Khng mu.   Nhit 

si,  nhit  nng chy, khi lng ring

tng theo phn t khi.

Nh hn nc, khng tan trong nc,

tan trong cc dung mi hu c.

Tnh
cht
ho
hc

 iu kin thng tng i tr :  khng

phn ng vi axit,  baz v cht oxi ho.

Di tc dng ca xc tc v nhit th

tham gia phn ng th,  tch v oxi ho.

Sn phm thu c thng l hn hp ca

nhiu cht.

Xiclopropan v xiclobutan km bn.

Xiclopropan c phn ng cng vi H2,  Br2,

HBr,. . .  Xiclobutan c phn ng cng vi

H2.  Cc xicloankan c s nguyn t C ln

hn 4 tham gia phn ng th,  tch v oxi

ho tng t ankan.

iu
ch,
ng
dng

Ch yu tch t du m.

L nhin liu quan trng nht.  

Lm nguyn  l iu  cho  cng  nghip

ho cht.

Xiclopropan v xiclobutan kh iu ch.

Xiclopentan v xiclohexan thng c

tch t du m.  

Lm nhin liu,  nguyn liu.

S ch
v tr
Tn
nhanh
Tn mach
chnh

xiclo + Tn
mach chnh

an anS ch
v tr
Tn
nhanh
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II  - Bi  tp

1 . Hy chn  cu  ng trong cc cu  sau  :

A.  H irocacbon no l hirocacbon khng c phn ng cng thm hiro.

B.  H irocacbon no l hirocacbon c cng thc phn t CnH2n+2.

C.  H irocacbon khng no l hirocabon c phn ng cng vi  hiro.

D.  H irocacbon no l hirocacbon m trong phn t ch c l in  kt n.

2. Hy so snh thnh  phn  v c im cu  trc ca ankan vi  monoxicloankan.

3. Hy so snh nhit  si,  nhit  nng chy,  khi  lng ring ca cc xicloankan
(CH2)n (vi  n  =  3  6) vi  cc ankan tng ng  v rt ra nhn xt.

4. Ankan cn  c tn  l parafin,  c ngha l t i lc ho hc (tr v mt ho hc) .  Hy ly
cc th d  minh  ho v gii  thch.

5. a)  Hy nh du  + vo  c xy ra phn ng  bng sau  :

b)  Vit phng trnh  v gi  tn  sn phm nu xy ra phn ng.

6. a)  Hy vit cc ng phn cu to ca C7H1 6,  gi  tn  chng v cho bit em  lm nh

th no  vit c y   cc ng phn cu to ca C7H1 6 ?

b) Cng hi  nh cu  (a)  i  vi  trng hp monoxicloankan C6H1 2.  

7.  Hy ghi  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  :  

a)  Xiclopropan l hirocacbon khng no v n c phn  ng cng.        [  ]

b)  Propan khng lm mt mu dung dch  KMnO4.                              [  ]

c)  Xiclopropan lm mt mu dung dch  KMnO4.                                  [  ]

d)  Khi  un nng mnh,  propan b  tch H2 chuyn thnh  xiclopropan.  [  ]

8*. a) Hy lp cng thc tnh  % v khi  lng ca C,  H   ca  monoxicloankan  theo s lng

nguyn t C trong phn t.  Nhn  xt kt qu thu  c.

b)  Cng hi  nh cu  (a)  i  vi  ankan.  Hm lng %  C,  H    ankan CnH2n+2 s bin

i  nh th no khi   n     ?

H2,Ni,  801 20
o C HCl  (kh) Br2 ,  as. KMnO4/H2O

Propan

Xiclopropan

Butan

Xiclobutan

Pentan

Xiclopentan
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I  - Ni  dung th nghim v cch tin hnh

Th nghim 1 :  Xc nh s c mt ca C, H trong hp cht hu c

Nghin nh khong 0,2 0,3  g hp cht hu c (ng knh, bng phin hoc
tinh bt)  ri trn u vi 1  g bt CuO.  Cho hn hp vo y ng nghim kh.
Cho tip 1  g bt CuO  ph kn hn hp.  t 1  mu bng c rc cc ht CuSO4
khan  phn trn ca ng nghim.  y nt c ng dn kh sc vo ng nghim
cha nc vi trong.  Lp dng c nh hnh 4.5  (bi 27).

Dng n cn un nng nh ton b ng nghim, sau  un nng mnh phn
c cha hn hp phn ng v ghi li hin tng quan st c.       

Th nghim 2 :  Nhn bit halogen trong hp cht hu c

a) Ly mt mu dy ng di 20 cm c ng knh khong 0,5  mm v cun
thnh hnh l xo khong 5  cm.  t nng phn l xo trn ngn la n cn n
khi ngn la khng cn b nhum mu xanh l m.

b) Nhng phn l xo vo ng nghim ng hp cht hu c c cha halogen nh
CHCl3,  CCl4,  C6H5Br, hoc p phn l xo nng  vo v bc dy in hay mu
dp nha ri t phn l xo  trn ngn la n cn.  Quan st mu ca ngn la.

Th nghim 3 :  iu ch v th mt vi tnh cht ca metan

Nghin nh 1  g CH3COONa khan cng vi 2 g vi ti xt (CaO + NaOH) ri cho
vo y ng nghim c lp ng dn kh (ging nh hnh 4.5).  un nng t t,
sau  un nng mnh phn ng nghim c cha hn hp phn ng ng thi
ln lt lm cc thao tc : a) a u ng dn kh sc vo dung dch KMnO4 1%.

b) a u ng dn kh sc vo nc brom.

c) a que dim ang chy ti u ng dn kh.           

d) a mt mu s trng chm vo ngn la ca metan.

II  - Vit tng trnh

thc hnh
Phn tch nh tnh. iu ch                       
v tnh cht ca metan

 Bit cch  xc nh  s c mt ca C,  H  v halogen   hp cht hu  
c,  phng php iu  ch v th mt vi  tnh  cht ca metan.  

 Tip tc rn  l uyn  cc k nng thc hnh  nh nung nng ng nghim
cha cht rn,  th tnh  cht ca cht kh,  
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6
hirocacbon khng no

Cu trc electron ca lin kt i, lin  kt ba v lin kt i lin hp.

ng phn, danh php v tnh cht ca anken, ankaien v ankin.

Phng php iu ch v ng dng ca anken, ankaien v ankin.

Khi nim v tecpen.

Ong,  Bm thng tin cho ng loi bng cch tit ra nhng hp cht m gc
hirocacbon thuc loi anken hoc ankaien.

Nhng cht to hng sc cho cc loi hoa thng c cha lin kt i C = C.

Hirocacbon khng no (hay hirocacbon khng bo ho)  l hirocacbon m trong
phn t c cc l in  kt bi  (C =  C ,  C  C).   

Hirocacbon khng no,  mch h,  c mt l in  kt C = C gi  l ANKEN.

Hirocacbon khng no,  mch h,  c hai  l in  kt  C =  C gi  l ANKAIEN.

Hirocacbon khng no,  mch h,  c mt l in  kt C  C gi  l ANKIN.
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I  - ng ng v danh php

1 . Dy ng ng v tn thng thng ca anken

Etilen (C2H4),  propilen (C3H6),  butilen (C4H8),. . .  u c mt lin kt i C = C,
c cng thc chung l CnH2n (n  2).  Chng  hp thnh dy ng ng gi l
dy ng ng ca etilen.

Tn ca mt s anken n gin ly t tn ca ankan tng ng nhng i ui
an thnh ui ilen.  Th d :

CH2=CH CH3 CH2=CH CH2 CH3 CH3 CH=CH CH3

propilen                      -buti len                         -buti len         isobuti len

Nhm CH2 = CH c gi l nhm vinyl.

2. Tn thay th

a) Quy tc

Mch chnh l mch cha lin kt i,  di nht v c nhiu nhnh nht.

nh s C mch chnh bt u t pha gn lin kt i hn.  

S ch v tr lin kt i ghi ngay trc ui en (khi mch chnh ch c 2 hoc 3
nguyn t C th khng cn ghi).

b) Th d

eten            propen               but-1 -en                     but-2-en                2-metylpropen

anken :
danh php, cu trc v ng phn

 Bit cu  trc electron  v cu  trc khng gian  ca anken.

 Bit vit ng phn  cu  to,  ng phn  hnh  hc v gi  tn  anken.

S ch v tr Tn nhnh   Tn mch chnh  s ch v tr en 

    2 2 2 3 2 2 3 3 3 2 3

3

CH =CH CH =CH_CH CH =CH_CH _CH CH _CH=CH_CH CH =C_ CH
|                                                                                                        
CH

2 3

3

CH =C_CH
|
CH

39
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II  - Cu trc v ng phn

1 . Cu trc 

Hnh 6.1. Etilen : a)  Lin kt  ;  b)  M hnh rng ;  c)  M hnh c

Hai nguyn t C mang ni i  trng thi lai ho sp2 (lai ho tam gic, hnh 6.1a).

Lin kt i C=C  phn t anken gm mt lin kt  v mt lin kt .  Lin kt

 c to thnh do s xen ph trc (ca 2 obitan lai ho sp2)  nn tng i bn

vng. Lin kt  c to thnh do s xen ph bn (ca 2 obitan p) nn km bn

hn so vi lin kt .  Hai nhm nguyn t lin kt vi nhau bi lin kt i C=C

khng quay t do c quanh trc lin kt (do b cn tr bi lin kt ).

 phn t etilen,  hai nguyn t C v bn nguyn t H u nm cng trn mt

mt phng (gi l mt phng phn t),  cc gc v hu nh bng

nhau v gn bng 120o.  

2. ng phn

a) ng phn cu to 

Anken t C4 tr ln c ng phn mch cacbon v ng phn v tr lin kt i.

Th d : CH2=CHCH2CH2CH3                         CH3CH=CHCH2CH3

pent-1 -en                                          pent-2-en

2-metylbut-1 -en               2-metylbut-2-en            3-metylbut-1 -en

b) ng phn hnh hc

Anken t C4 tr ln nu mi C mang lin kt i nh vi 2 nhm nguyn t khc
nhau th s c 2 cch phn b khng gian khc nhau dn ti 2 ng phn hnh
hc.  Nu mch chnh nm cng mt pha ca lin kt C=C th gi l ng phn
cis. Nu mch chnh nm  hai pha khc nhau ca lin kt C=C th gi l ng
phn trans.  Th d :

3 2

3

CH CHCH=CH
|
CH

3 3

3

CH C=CHCH
|
CH

2 2 3

3

CH =C _CH CH
|
CH

HCCHCH

a) b) c)



Hnh 6.2. ng phn hnh hc ca but-2-en

Bi tp

1 . Hy ghi  ch  (ng)  hoc ch S (sai)  vo du [  ]   mi  cu  sau  :

a)  Anken l hirocacbon m phn  t c cha mt l in  kt i  C =  C.  [  ]

b)  Anken l hirocacbon c cng thc phn t CnH2n.  [  ]

c)  Anken l hirocacbon khng no c cng thc phn t CnH2n.  [  ]

d)  Anken l hirocacbon mch h m phn t c cha mt l in kt i  C =  C.  [  ]

2. Vit cng thc phn t v cng thc cu to chung cho anken.  Hy so snh thnh phn

v c im cu to ca anken vi  ankan  v monoxicloankan.

3. Hy vit cng thc cu to cc anken sau  :

a)   pent-2-en             b)  2 metylbut-1 -en           c)  2 metylpent-2-en

d)   isobuti len              e)  3 metylhex-2-en         g)  2,3 imetylbut-2-en 

4. a) Xiclobutan c phi  l ng phn ca cc buten hay khng,  nu c th l ng phn

loi  g ?

b)  Hy ly th d   chng t rng s lng ng phn ca anken nhiu  hn ca ankan

c cng s nguyn t C v l  gii  v sao nh vy ?

5. a) V sao but-2-en c 2  ng phn  cis v trans cn but-1 -en th khng ?

b)  C c thy 6 penten  ng phn,  hy vit cng thc,  gi  tn v ni  r chng thuc

nhng loi  ng phn no ?
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CH3

CH3 H

H

C C

CH3 CH3

H H

C C

tnc  :  1 39
o
C

ts  :  4
o
C

tnc  :  1 06
o
C

ts  :  1
o
C



I  - Tnh cht vt l

1 . Nhit  si,  nhit  nng chy v khi lng ring

Bng 6.1.  Hng s vt l ca mt s anken

Nhn xt : Nhit  si,  nhit  nng chy v khi lng ring ca anken khng

khc nhiu so vi ankan tng ng v thng nh hn so vi xicloankan c cng

s nguyn t C.  iu kin thng, anken t C2 n C4 l cht kh.  Nhit 

si,  nhit  nng chy tng theo  khi lng mol phn t.  Cc anken u nh

hn nc.

2. Tnh tan v mu sc

Anken ho tan tt trong du m.  Anken hu nh khng tan trong nc v l
nhng cht khng mu.
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anken :

Tnh cht, iu ch v ng dng

 Bit mi  quan  h gia cu  to v  tnh  cht vt l  ca anken.

 Hiu  tnh  cht ho hc ca anken.

 Bit phng php iu  ch v ng dng ca anken.

Anken Cu to tnc,
oC ts,  

oC D,  g/cm3

Eten (eti len) CH2 = CH2 1 69 1 04 0,57   ( 1 1 0oC)

Propen CH2 = CHCH3 1 86 47 0,61 ( 50oC)

But-1 -en CH2 = CHCH2CH3 1 85 6 0,63 ( 6oC)

2-Metylpropen CH2 = C(CH3)2 1 41 7 0,63 ( 7oC)

Pent-1 -en CH2 = CHCH2CH2CH3 1 65 30 0,64   (20oC)

cis -Pent-2-en cis-CH3CH = CHC2H5 1 51 37 0,66   (20oC)

trans -Pent-2-en trans-CH3CH = CHC2H5 1 40 36 0,65   (20oC)

Hex-1 -en CH2 = CH[CH2]3CH3 1 40 64 0,68   (20oC)

Hept-1 -en CH2 = CH[CH2]4CH3 11 9 93 0,70   (20oC)

Oct-1 -en CH2 = CH[CH2]5CH3 1 02 1 22 0,72   (20oC)

Non-1 -en CH2 = CH[CH2]6CH3 1 46 0,73   (20oC)

ec-1 -en CH2 = CH[CH2]7CH3 87 1 71 0,74   (20oC)

40
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II  - Tnh cht ho hc

Lin kt   ni i ca anken km bn vng, nn trong phn ng d b t ra
 to thnh lin kt  vi cc nguyn t khc.  V th,  lin kt i C = C l trung
tm phn ng gy ra nhng phn ng ho hc c trng cho anken nh phn ng
cng, phn ng trng hp v phn ng oxi ho.

1 . Phn ng cng hiro (phn ng hiro ho)
Khi c mt cht xc tc nh Ni,  Pt,  Pd,   nhit  thch hp, anken cng hiro
vo ni i to thnh ankan tng ng, phn ng to nhit,  th d :

CH2 = CH2 +  H2 CH3CH3

R1R2C = CR3R4 +  H2 R1R2CHCHR3R4

2. Phn ng cng halogen (phn ng halogen ho)

a) Cng clo

Etilen v clo u t tan trong dung
dch natri clorua.  Thot u mc
nc trong ng nghim thp (A).
Etilen cng vi clo to thnh cht
lng dng du(*),  khng tan trong
nc, bm vo thnh ng nghim, p
sut trong ng nghim gim lm cho
mc nc dng ln (B).

CH2 = CH2 +  Cl2   ClCH2  CH2Cl   (1 ,2-icloetan,  ts :  83,5
oC)

b) Cng brom

Cho 0,2  ml  anken lng,  chng  hn
hex2en, vo ng nghim cha 2ml
nc brom (hnh 6.4 a),  lc k ri  yn,
mu vngda cam ca nc brom b mt
(hnh 6.4b).

Brom d cng vo ni i ca anken to
thnh dn xut ihalogen khng mu :

CH3CH = CHCH2CH2CH3 + Br2  (2,3-ibromhexan)3 2 2 3
| |

CH CH CHCH CH CH

Br Br



oxt, t



oxt, t

(*) Tn c ca anken l olefin,  c ngha l to du.

CH2 ClCH2ClC2H4 + Cl2

dd

NaCl

Hnh 6.3. Phn ng ca etilen vi clo

Hnh 6.4. Anken lm mt mu nc brom

a) b)



Anken lm mt mu ca nc brom, v th ngi ta thng dng nc brom
hoc dung dch brom trong CCl4 lm thuc th  nhn bit anken.   

3. Phn ng cng axit v cng nc

a) Cng axit 

Hiro halogenua (HCl, HBr, HI), axit sunfuric m c,  c th cng vo anken.

Th d : CH2 = CH2    +   HCl (kh )  CH3CH2Cl            (etyl  clorua)

CH2 = CH2 + HOSO3H   CH3CH2OSO3H    (etyl  hirosunfat)

C ch phn ng cng axit vo anken

Axit cng vo anken theo s  chung :         

Phn ng xy ra qua 2 giai on lin tip :

Phn t  HA b phn ct d li :  H+ tng tc
vi lin kt  to thnh cacbocation, cn A

tch ra.

Cacbocation l tiu phn trung gian khng
bn, kt hp ngay vi anion A to sn phm.

b) Cng nc (phn ng hirat ho)

nhit  thch hp v c xc tc axit,  anken c th cng nc, th d :

CH2 = CH2 + HOH HCH2  CH2OH (etanol)

c)  Hng ca phn ng cng axit v nc vo anken

Phn ng cng axit hoc nc vo anken khng i xng thng to ra hn hp
hai ng phn, trong  c mt ng phn l sn phm chnh.  Th d :

(Sn phm chnh) (Sn phm ph)

| || |HOH
2 3 2 3 2 3| || H

333

CH C CH CH C CH CH C CH

CHCHCH
+

+

=     +  

OH HH OH

HCl
2 3 2 3 2 3

|| ||
CH  = CH_CH CH CH CH CH CH CH

+

   +  

HH ClCl

+



oH , t

C = C   +   H   A C C

AH
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Quy tc Maccpnhicp

Trong phn ng cng axit hoc nc (k hiu chung l HA) vo lin kt C = C
ca anken, H (phn t mang in tch dng) u tin cng vo C mang nhiu H
hn (cacbon bc thp hn),  cn A (phn t mang in tch m) u tin cng vo
C mang t H hn (cacbon bc cao hn).

4. Phn ng trng hp

Cc anken  u dy nh etilen,  propilen,  butilen trong nhng iu kin nhit

, p sut,  xc tc thch hp th tham gia phn ng cng nhiu phn t vi nhau

thnh nhng phn t mch rt di v c khi lng phn t rt ln.  Ngi ta gi

 l phn ng trng hp.  Th d :

(polietilen, n = 3000  40 000)

Phn ng trng hp l qu trnh kt hp lin tip nhiu phn t nh ging nhau

hoc tng t nhau to thnh nhng phn t rt ln gi l polime.

Trong phn ng trng hp, cht u (cc phn t nh) c gi l monome. Sn

phm ca phn ng gm nhiu mt xch monome hp thnh nn c gi l

polime.  S lng mt xch monome trong mt phn t polime gi l h s trng

hp v k hiu l n.  

5. Phn ng oxi ho

Ging vi ankan, anken chy hon ton to ra CO2,  H2O v to nhiu nhit :

CnH2n + O2  nCO2 +    nH2O      ;       H < 0

Khc vi ankan, anken lm mt mu dung dch KMnO4 :   

3CH2 = CH2 + 2KMnO4 + 4H2O  3HOCH2CH2OH  + 2MnO2 + 2KOH

(etylen  gl icol)

Phn ng lm mt mu tm ca dung dch kali pemanganat c dng  nhn
ra s c mt ca lin kt i anken.  

3n

2


22 2 2 n

oPeoxit, 100 300 C
100atm

nCH =CH _( CH _ CH _)  
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III  - iu ch v ng dng

1 . iu ch

Trong cng nghip,  etilen,  propilen v butilen c iu ch bng phn ng tch

hiro t ankan tng ng hoc bng phn ng crckinh.

Trong phng th nghim, etilen c iu ch bng cch un etanol vi axit

sunfuric m c :

CH3CH2OH CH2 = CH2   +   H2O     

2. ng dng 

Trong cc ho cht hu c do con ngi sn xut ra th etilen ng hng u v

sn lng.  S d nh vy v etilen cng nh cc anken thp khc l nguyn liu

quan trng ca cng nghip tng hp polime v cc ho cht hu c khc.

a) Tng hp polime

 Trng hp etilen,  propilen,  butilen ngi ta thu c cc polime  ch to

mng mng, bnh cha, ng dn nc,. . .  dng cho nhiu mc ch khc nhau.

 Chuyn ho etilen thnh cc monome khc  tng hp ra hng lot polime

p ng nhu cu phong ph ca i sng v k thut.  Th d :

b) Tng hp cc ho cht khc

T etilen tng hp ra nhng ho
cht hu c thit yu nh
etanol,  etilen oxit,  etylen glicol,
anehit axetic,


2 4

oH SO , 170 C
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Bi tp

1 . Hy in  ch  (ng)  hoc ch S (sai)  vo du  [  ]   mi  cu  sau  :

a)  Anken l cht k  nc.                                 [  ]

b)  Anken l cht a du  m.                           [  ]

c)  Lin  kt i  km bn hn l in  kt n.      [  ]

d)  Lin  kt km bn hn  l in  kt .              [  ]

2. V sao anken hot ng ho hc hn hn ankan ? Hy vit phng trnh  ho hc ca

propen di  tc dng ca cc tc nhn v iu  kin  phn ng sau  :

a)  Br2 trong  CCl4  ;                b)  HI  ; c)  H2SO4 98%  ;   

d)  H2O / H+,  to ;                    e)  KMnO4 / H2O  ;         g)  p sut v nhit  cao.

3. a) Phn ng trng hp l g ? H s trng hp l g ? Cho th d.

b)  Vit s  phn ng  trng hp isobuti len  v ch r monome,  mt xch  ca pol ime v

tnh  khi  lng mol  phn t trung  bnh  ca pol i isobuti len  nu h s trng hp trung  bnh

ca n l 1 5000.

4. Hiro ho hon ton mt mu olefin  th ht 448 ml  H2 (ktc)  v thu  c mt ankan

phn nhnh.  Cng lng olefin   khi  tc dng vi  brom th to thnh 4,32 g  dn xut

ibrom.  Gi thit hiu  sut cc phn  ng t 1 00%.  Hy xc nh  cng thc cu to v

gi  tn  olefin   cho.

5. C 3 anken A1 ,  A2 v A3 khi  cho tc dng vi  H2 c xc tc Ni   50oC u to thnh

2-metylbutan.  Hy xc nh  cng thc cu  to,  gi  tn  3 anken  v cho bit quan h

ng phn gia chng.

6. Mt hn hp kh gm 1  ankan v 1  anken c cng s nguyn t C trong phn t v c

cng s mol.  Hn hp ny va   lm mt mu  80,0 g  dung  dch  20% brom trong CCl4.

Khi  t chy hon ton hn hp  th to thnh  1 3,44 l t CO2 (ktc).

a)  Xc nh  cng thc cu  to ca ankan v anken  cho.

b)  Xc nh  t khi  ca hn  hp  so vi  khng kh.

7*. 2,8 g  anken  A va   lm mt mu dung dch  cha 8,0 g  Br2.

a)  Vit phng trnh  ho hc (dng cng thc chung ca anken CnH2n)  v tnh  khi

lng mol  phn t ca A.

b)  Bit rng khi  hirat ho anken A th thu  c ch mt ancol  duy nht.  Hy cho bit A

c th c cu  trc nh th no ?
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8. C 3 ng nghim u cha dung dch  KMnO4 long.  Cho vi  git hexan vo ng

nghim th nht,  vi  g it hex-1 -en vo ng nghim th hai.  Lc u  c 3 ng nghim,

 yn th thu  c kt qu nh  hnh  6.5.

Hnh 6.5.  Kt qu th nghim  bi tp 8.

a) ng  nghim th nht v th hai   chuyn thnh ng nghim no  hnh  6.5 ?

b)  Gii  thch  kt qu th nghim v vit phng trnh  ho hc ca phn  ng.

9. a) Vit cng thc cu trc cc hirocacbon sinh  ra khi  ehiro ho butan vi  xc tc 

nhit  500oC.

b)  Nu   ngha ca phn ng trn.

1 0.Trong  s 20 ho cht c sn  xut nhiu  nht,  H2SO4 ng  u,  eti len  ch im v  tr

th t,  propilen  ng th 9,  clo xp th 1 0, . . .  Hy nu  l  do  lm cho eti len  v propilen

chim c th bc cao nh vy,  dng nhng phn ng ho hc  minh ho cho 

kin ca mnh.
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I  - Phn loi

Hirocacbon m trong phn t c 2 lin kt i C = C gi l ien, c 3  lin kt
i C = C gi l trien,  Chng c gi chung l polien.  

Hai lin kt i trong phn t ien c th  lin nhau (loi lin kt i lin),  
cch nhau mt lin kt n (loi lin kt i lin hp) hoc cch nhau nhiu lin
kt n (loi lin kt i khng lin hp).  Th d :

propaien         buta-1 ,3-ien          2-metylbuta-1 ,3-ien         penta-1 ,4-ien

(anlen)              (butaien)                   (isopren)                                                      

ien mch h, cng thc chung CnH2n2 (n  3),  c gi l ankaien.

Ankaien m hai lin kt i  cch nhau mt lin kt n c gi l ankaien
lin hp. Buta1,3ien (thng gi n gin l butaien) v 2metylbuta1,3ien
(thng gi l isopren) l hai ankaien lin hp c bit quan trng.

II  - Cu trc phn t v phn ng ca butaien v isopren

1 . Cu trc phn t butaien

Bn nguyn t C ca buta1 ,3ien u  trng thi
lai ho sp2.  Cc obitan lai ho sp2 ca chng to
thnh cc lin kt  vi nhau v vi 6 nguyn t H.
C 10 nguyn t u nm trn cng mt mt phng
(mt phng phn t).   mi nguyn t C cn 1  obitan p
c trc song song vi nhau (vung gc vi mt phng
phn t),  chng khng nhng xen ph nhau tng i
mt  to thnh 2 lin kt  ring r m cn xen ph
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ankaien  

 Bit c im cu  trc ca h l in  kt i  l in  hp.

 Bit vit phn  ng cng,  phn  ng trng hp ca butaien  v i sopren.

 Bit phng php iu  ch v ng dng ca butaien  v i sopren.

C

C C

C

H H

H

H

HH

H

Hnh 6.6.  S to thnh lin
kt lin hp  buta-1,3-ien

1 2 3 4 1 2 3 4 1 2 3 4 5

2 2 2 2 2 2 2 2 2
|

3

CH C CH CH CH CH CH CH C CH CH CH CH CH CH CH

CH

= = =  = =  = =   =

41



lin tip vi nhau to thnh h lin kt  lin hp chung cho ton phn t 
(hnh 6.6).  V th phn ng ho hc ca buta1 ,3ien c nhng c im khc
vi anken v cc ien khng lin hp.

2. Phn ng ca buta-1 ,3-ien v isopren 

a) Cng hiro

b) Cng halogen v hiro halogenua

Buta1 ,3ien cng nh isopren c th tham gia phn ng cng Cl2,  Br2,  HCl,
HBr, v thng to thnh hn hp cc sn phm theo kiu cng 1 ,2 v cng 1,4.

 nhit  thp th u tin to thnh sn phm cng 1 ,2 ;   nhit  cao th u
tin to ra  sn phm cng 1 ,4.  Nu dng d tc nhn (Br2,  Cl2,. . .)  th chng c
th cng vo c 2 lin kt C=C.

c)  Phn ng trng hp  

Khi c mt cht xc tc,   nhit  v p sut thch hp, buta1 ,3ien v 
isopren tham gia phn ng trng hp ch yu theo kiu cng 1 ,4 to thnh cc
polime m mi mt xch c cha 1  lin kt i  gia :

CH2 = CH  CH = CH2
1 2 3 4

CH2   CH   CH = CH2    +
1 2 3 4
CH2   CH  =  CH   CH2
1 2 3 4

(San phm cng 1,2) (San phm cng 1,4)

 80 oC :                80%                                   20%
   40 oC :                20%                                   80%

Br Br Br Br

CH2 = CH  CH = CH2
1 2 3 4

CH2   CH   CH = CH2    +
1 2 3 4
CH2   CH  =  CH   CH2
1 2 3 4

 80 oC :                80%                                   20%
   40 oC :                20%                                   80%

H Br H Br

+HBr

+Br2

=  = +    

3 3

o

2 2 2 3 2 3| |

Ni, t
CH C CH CH 2H CH CH CH CH

CH CH



o

2 2 2 3 2 2 3
Ni, t

CH = CH _ CH = CH +  2H CH _ CH _ CH _ CH  
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Polibutaien v poliisopren u c tnh n hi cao nn c dng  ch cao
su tng hp.  Loi cao su ny c tnh cht gn ging vi cao su thin nhin.  

3. iu ch, ng dng ca butaien v isopren

Hin nay trong cng nghip butaien v isopren c iu ch bng cch tch
hiro t ankan tng ng, th d :

Butaien v isopren l nhng monome rt quan trng.  Khi trng hp hoc ng
trng hp chng vi cc monome thch hp khc s thu c nhng polime c
tnh n hi nh cao su thin nhin,  li c th c tnh bn nhit,  hoc chu du
m nn p ng c nhu cu a dng ca k thut.

Bi tp

1 . a) Hy phn bit cc khi  nim polien,  ien,  ankaien.

b) ien  c phn loi  nh th no ? Mi  loi  cho 1  th d.

c)  Vit cng thc phn t chung ca ankaien,  so snh vi  cng thc chung ca ankan

v anken.  

2. a) Vit cng thc cu to v gi  tn  cc ankaien ng phn c cng thc phn  t :

C4H6 v C5H8.

b)* ng phn cu to no ca pentaien  c th tn  ti  di  dng cc ng phn  hnh

hc ? Vit cng thc lp th ca chng.

    =  = +

o

3 2 3 2 2 2
| |

t , xt

3 3

CH CH CH CH CH C CH CH 2H

CH CH



o

3 2 2 3 2 2 2
t , xt

CH CH CH CH   CH  = CH _ CH = CH  + 2H  



o

2 2 2 2 n
xt, t , p

 n CH  = CH _ CH = CH  _(  CH _   CH = CH _  CH _)

             butaien                                       polibutaien
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3. Hy in  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  y :

a)  4 nguyn t C ca buta-1 ,3-ien  cng nm trn  mt ng thng.   [  ]

b)  4 nguyn t C ca buta-1 ,3-ien  cng nm trn  mt mt phng.      [  ]

c)  4 trc ca 4 obitan p ca 4 nguyn t C  buta-1 ,3-ien nm trn mt mt phng.  [  ]    

d) 6 nguyn t H  ca buta-1 ,3-ien khng cng  trn mt phng vi  4 nguyn t C.  [  ]

e)  4  obi tan  p  ca  4  nguyn  t C  buta-1 ,3-ien  xen  ph  vi  nhau  to ra  obi tan  

chung.  [   ]

4. a) Vit phng trnh  ho hc ca phn ng khi  cho buta-1 ,3-ien  v isopren ln  lt tc

dng vi  H2,  Cl2 theo t l mol  ankaien :  tc nhn = 1  :  1  v ankaien :  tc nhn = 1  :  2

b)  V sao phn  ng ho hc ca buta-1 ,3-ien  v isopren c nhiu  im ging nhau ?

5. Nhit phn nha cy gutta peccha ngi  ta thu c mt cht lng A cha 88,23 % C ;

1 1 ,76 % H.  T khi  hi  ca A so vi  nit bng 2,43.  C 0,340 g  A phn ng vi  brom d

th cho 1 ,940 g  mt  cht lng  nng hn nc v khng tan  trong nc.  Cho A phn ng

vi  H2 d th thu  c isopentan.

a)  Hy xc nh  cng thc phn t ca A.  

b)  Cc d kin  trn      xc nh  cng thc cu to ca A cha,  v sao ?

6. Nhit phn hn hp butan,  but-1 -en  v but-2-en ngi  ta thu  c buta-1 ,3-ien  vi

hiu  sut 80% (theo s mol).  Hy tnh  khi  lng pol ibutaien thu  c t 1 000 m3

(27oC,  1  atm) hn hp kh trn,  bit rng phn ng  trng  hp t hiu  sut 90%.

Pheromon  l cc hp cht ho hc do sinh  vt tit ra  thng tin  cho ng loi ,  chng

hn  v ngun  thc n,  v mi  nguy him.  Th d,  khi  mt con  ong th tm thy ngun

mt hoa,  n tit ra cht geraniol  c mi  thm hoa hng nhm li  ko cc ong th khc

n  .  Khi  b  tn  cng,  ong l in  tit ra mt loi  pheromon bo nguy ku  gi  cc ong

khc bay n  nh  tr k th.

Pheromon  nhm hp dn,  li  cun  ng loi  khc gii  gi  l  pheromon gii hay l cht

d  dn  gii .  Rt nhiu  pheromon gii  ca cn  trng c cha trong phn  t nhng l in

kt i  bit l p hay l in  hp c cu  hnh  xc nh  (cis hoc trans) .  Th d  loi  bm ci

sinh  ra su  hi  ng d  dn  bm c bng mt pheromon thuc loi  este c mt l in  kt
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i   cu  hnh cis ;  cn  loi  bm su  hi  cam qut th li  tit ra mt pheromon loi  anehit

c hai  l in kt i  cng  cu hnh cis :

Cn  trng nhn  ra pheromon ca ng loi   nhng nng  cc k thp,  c mt vi  trm

phn  t trong mt cm3 khng kh.  V th pheromon c hiu  lc trong phm vi  bn  knh

kh ln.  S dng cht d  dn  c th tp trung c cn  trng (chng hn  nh bm su

hi  cy trng)  n  a im t thuc  tiu  dit chng m khng cn  phi  phun  thuc

trn  l an  trn  ng rung.   l mt cch  phi  hp bin  php sinh  hc vi  ho hc phng

tr dch  hi  nhm m bo cho s pht trin  nng nghip mt cch  bn  vng.
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I  - Thnh phn, cu to v dn xut

1 . Thnh phn 

Tecpen l tn gi nhm hirocacbon khng no thng c cng thc chung l
(C5H8)n (n 2),  thng gp trong gii thc vt.  Tecpen c nhiu trong tinh du
tho mc nh tinh du thng, s,  qu, chanh, cam,

Hnh 6.7. Mt s tecpen tch c t thc vt 

2. Cu to

Phn t tecpen c cu to mch h hoc mch vng v c cha cc lin kt i
C = C.  Th d :

C10H16 , oximen C10H16 , limonen

(trong tinh du l hng qu) (trong tinh du chanh, bi)

CH3

CH3

CH3

CH3

H2C

HC
C

C

C
C

CH CH

CH

CH2 CH2

CH2

CH2

CH2

CH2

CH2
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khi nim v tecpen

 Bit khi  n im v tecpen,  thnh  phn  v cu  to ca tecpen.

 Bit ngun  gc v gi tr  ca mt s i  biu  tecpen   bo v,  

pht trin  v s dng hp l  ngun  tecpen.  
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3. Mt vi dn xut cha oxi ca tecpen

a) Loi mch h

Geraniol c trong tinh du hoa hng.
Xitronelol c trong tinh du s.  Cc hp
cht ny u c mi thm c trng, l
nhng n hng qu dng trong cng
nghip hng liu v thc phm,.. .

b) Loi mch vng

Mentol v menton (c trong tinh du bc
h) khng nhng c a vo ko bnh,
kem nh rng,. . . ,  m cn dng  ch
thuc cha bnh.

II  - Ngun tecpen thin nhin

1 . Ngun tecpen thin nhin

Tecpen v dn xut cha oxi ca tecpen thng gp trong gii thc vt.  Chng

c th tp trung  cc b phn khc nhau nh l,  thn, hoa,  qu hoc r cc loi

tho mc.  

Nhiu tecpen cng thc C10H16,  C15H24,  c trong qu,  l v nha loi thng.

Squalen (C30 H50)  c trong du gan c.  Caroten v licopen (C40H56)  l sc t

mu  ca c rt v c chua chn.

Cc dn xut cha oxi ca tecpen cng rt ph bin v quan trng.  Chng hn,

retinol (vitamin A, C20H29OH) c trong lng  trng, du gan c,. . . ,  phitol

(C20H39OH)  dng este c trong cht dip lc ca cy xanh,. . .

2. Khai thc tecpen

Phng php thng dng nht  khai thc tecpen t thc vt l dng cch

chng ct vi hi nc  li cun ly tinh du t cc b phn cha nhiu tinh

du ca thc vt.  

S   chng ct li cun hi nc trong  phng  th nghim c  gii  thiu

 hnh 6. 8 .
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OHCH2

CH2OH

OH O

C10H18O,  geraniol       C10H20O,  xitronelol

C10H20O,  mentol        C10H18O,  menton



Trong sn xut,  ngi ta
dng ni cp hi nc,
thng cha nguyn liu,
cc b phn sinh hn,
ng dn bng hp kim
bn.  nc ta c x
nghip sn xut tinh du
hi  Lng Sn,  cc
xng sn xut tinh du
hng nhu, tinh du bc
h, tinh du qu, tinh du
s,  tinh du x x,. . .  
nhiu vng khc nhau.

3. ng dng ca tecpen 

Tecpen v dn xut c dng nhiu lm hng liu trong cng nghip m phm
(nc hoa,  du gi,  x phng, kem nh rng,. . .)  v cng nghip thc phm
(bnh ko,  nc gii kht,. . .).  Tecpen v dn xut ca tecpen cn c dng 
sn xut dc phm.

Bi tp 

1 . a) Tecpen l g ?

b)  Tecpen c  ngun thin  nhin  no ?

2. Phn  t tecpen  c th c cu  to mch  h 

hay mch vng nhng dng nh do isopren 

kt hp vi  nhau  theo kiu  u  ni  vi  ui.  Tc l

c th phn chia phn t tecpen thnh nhng mt

xch c cu to ging  nh b khung cacbon ca

phn t isopren.  Em hy ch r iu   trn  cng

thc ca oximen v l imonen (cng thc cho  bi  hc).

3. Hy d on trng thi  kh,  lng  hay rn,  tnh  tan  ca oximen v l imonen.  Lm th no
 tch ly chng t thc vt.

4. Hy in  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  y :

a)  Tecpen l sn  phm trng hp isopren.  [  ]

b)  Tinh  du  tho mc l hn hp cc tecpen v dn  xut cha oxi  ca chng.  [  ]

c)  Trong tinh  du  tho mc c nhiu  tecpen v dn  xut cha oxi  ca chng.   [  ]

d)  Trong ko cao su  bc h c trn  tinh  du  bc h.  [  ]
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1

2

3

4

Hnh 6.8. Chng ct li cun hi nc

1.  Bnh cp hi nc ; 
2.  Bnh cha nguyn liu chng ct ;
3.  Lp tinh du ;
4.  Lp nc.

isopren,  C5H8     mirxen,  C10H16
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e) Trong ko cao su  bc h c mentol  v menton.   [  ]

g)  Trong kem nh rng mi  bc h mu  xanh,  c trn  l bc h nghin  nh.  [  ]

h)  Nc hoa l dung  dch  tinh  du  thm tch t hoa qu thc vt.  [  ]

i )  Nc hoa l dung dch  c cha cc cht thm thin  nhin  hoc tng hp v cc cht
ph tr khc.  [  ]

k)  Du  gi ch t tinh  du  tho mc.  [  ]

5. Vit cc phng trnh  ho hc ca phn ng sau  :

a)  Oximen + H2 ( d )   b)  Oximen + Br2 ( d )   

c)  Xitronelol  + Na   d)  Xitronelol  + Br2   
6.  Hy quan st k hnh  6.8 v ni  r cch hot ng ca thit b  chng ct li  cun hi

nc v tc dng ca cc b phn  trong  thit b  .

T c xa,  con  ngi   a thch  s dng cc loi  du  thm tch  t thc vt.  Hng thm
m t cng cha,  cng nng n  cc c thn  n u  a thch  l  hng thm ca hoa
hng.  Cc hp phn  chnh  to nn  mi  thm ca tinh  du  thc vt,  ca hoa hng v cc
loi  hoa khc thng l nhng dn  xut cha oxi  ca tecpen,  m mt s t  c gii
thiu  trong bi  hc.

Trn  a thc n,  bn  cnh  mu  sc ti  mt ca rau  xanh,  ngi  ta thng im thm
sc thm ca c chua,  c rt.  Mu   ca c chua,  c rt,  qu gc,  qu t thng do
nhng tetratecpen c cha hng chc l in kt i  C=C l in hp m c.  

Th  gic gip chng ta phn  bit c sng,  ti ,  chim ngng c cnh  quan  quanh
ta vi  bao mu  sc huyn  o ca n.  im mu  cht trong ho hc ca th  gic c l in
quan  mt thit ti  retinen,  dn  xut cha oxi  loi  i tecpen  c to thnh  t vi tamin  A
hoc t tetratecpen  mu   c trong c chua,  c rt,  gc,

Nh vy,  tht khng ngoa khi  ni  rng "Tecpen l nhng cht mang hng sc cho i".

Mang hng sc cho i

RETINEN
DY THN KINH

Vt th Mt nh ca vt  no



I - ng ng, ng phn, danh php, tnh cht vt l v cu trc 

1 . ng ng, ng phn, danh php

Ankin l nhng hirocacbon mch h c 1  lin kt ba trong phn t.

Ankin n gin nht,  C2H2 (HC  CH), c tn thng thng l axetilen.   

Dy ng ng ca axetilen c cng thc chung l CnH2n2 (n  2, vi mt lin
kt ba).  Th d :  HC  CH,  CH3  C  CH,.. .

Ankin t C4 tr i c ng phn v tr nhm chc, t C5 tr i c thm ng phn
mch cacbon.

Theo IUPAC, quy tc gi tn ankin tng t nh gi tn anken, nhng dng ui
in  ch lin kt ba (xem bng 6.2).

2. Tnh cht vt l

Nhit  si,  nhit  nng chy, khi lng ring ca mt s ankin c lit k
 bng 6.2.

Bng 6.2.  Tn thay th v tnh cht vt l ca mt s ankin

3. Cu trc phn t

Trong phn t ankin,  hai nguyn t C lin kt ba  trng thi lai ho sp (lai ho
ng thng).  Lin kt ba C  C gm 1  lin kt  v 2 lin kt .  Hai nguyn t

Ankin Cu to D,  g/cm3

Etin

Propin

But-1 -in

But-2-in

Pent-1 -in

Pent-2-in

HC  CH

HC  CCH3

HC  CCH2CH3

CH3C  CCH3

HC  CCH2CH2CH3

CH3C  CCH2CH3

 75

 23

8

27

40

55

 82

 1 04

 1 30

 28

 1 06

 1 01

0,62 ( 80oC)

0,68 ( 27oC)

0,67 (0oC)

0,691  (20oC)

0,695 (20oC)

0,71 4 (20oC)

t
nc
,  
o
C

o
t
s
,  
o
C

o

1 75

ankin  

 Bit ng ng,  ng phn,  danh  php,  tnh  cht vt l  v cu  trc 
phn  t ca ankin.

 Hiu  s ging nhau  v khc nhau  v tnh  cht ho hc gia ankin
v anken.

 Bit phng php iu  ch v ng dng ca axeti len.
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C mang lin kt ba v 2 nguyn t lin kt trc tip vi chng nm trn mt
ng thng (hnh 6.9).  

II  - Tnh cht ho hc

1 . Phn ng cng

a) Cng hiro  

Khi c xc tc Ni, Pt, Pd  nhit 
thch hp, ankin cng vi H2 to
thnh ankan :

Mun dng li  giai on to ra
anken th phi dng xc tc l hn
hp Pd vi PbCO3 :

b) Cng brom 

Ging nh anken, ankin lm mt mu nc brom, phn ng xy ra qua hai giai
on.  Mun dng li  giai on th nht th cn thc hin phn ng  nhit 
thp, th d :

hex-3-in                         3,4-ibromhex-3-en                     3,3,4,4-tetrabromhexan

c)  Cng  hiro clorua

(vinyl  clorua)   

CH2 = CH  Cl  + HCl CH3   CHCl2 (1 ,1 -icloetan)  




 
2

2o
HgCl

150 200 C
CH CH + HCl CH = CH_Cl 

Hnh 6.9. Axetilen :

a)  Lin kt  ; b)  M hnh rng ; c)  M hnh c.

H HC C

a) b) c)
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Pd / PbCO3

2 2 2CH CH + H CH = CH



oNi, t
2 3 3CH CH + 2H CH _CH

+



   =     

| |
2 2

2 5 2 5 2 5 2 5 2 5 2 5o || | |

Br Br

20 C

Br Br

C H _C C_ C H C H C C C H C H C C C H

Br Br Br Br



d) Cng nc (hirat ho)

Khi c mt xc tc HgSO4 trong mi trng axit,  H2O cng vo lin kt ba to
ra hp cht trung gian khng bn v chuyn thnh anehit hoc xeton, th d :

etin                                                     (khng bn)                anehit axetic

Phn ng cng HX, H2O vo cc ankin trong dy ng ng ca axetilen cng
tun theo quy tc Maccpnhicp nh anken.  

e)  Phn ng ime ho v trime ho

Hai phn t axetilen c th cng
hp vi nhau to thnh vinylaxetilen :

Ba phn t axetilen c th cng
hp vi nhau thnh benzen :

2. Phn ng th bng ion kim loi

Nguyn t H nh vo cacbon mang lin kt ba linh ng hn rt nhiu so vi H
nh vi cacbon mang lin kt i v lin kt n, do  n c th b thay th
bng nguyn t kim loi.  Th d,  khi cho axetilen sc vo dung dch AgNO3
trong amoniac th xut hin kt ta mu vng nht sau chuyn sang mu xm :  

AgNO3 + 3NH3 + H2O    [Ag(NH3)2]OH +  NH4NO3

(phc cht,  tan  trong nc)

HC  CH + 2[Ag(NH3)2]OH   Ag  C  C  Ag + 2H2O + 4NH3

(kt ta mu vng nht)

Phn ng ny khng nhng dng  nhn ra axetilen m c cc ankin c nhm
H  C  C (cc ankin m lin kt ba  u mch) :

R  C  C  H + [Ag(NH3)2]OH   RC  CAg +  H2O  +  2NH3

(kt ta mu vng nht)

3. Phn ng oxi ho

Cc ankin chy trong khng kh to ra CO2,  H2O v to nhiu nhit :

CnH2n2 +  nCO2 +   (n  1 )H2O  ;     H < 0

Ging nh anken, ankin lm mt mu dung dch KMnO4.  Khi  n b oxi ho
 lin kt ba to ra hn hp cc sn phm phc tp,  cn KMnO4 th b kh thnh
MnO2 (kt ta mu nu en).


2

3n 1
O

2

CH3
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6 6

xt, t

xt, t

 2CH CH CH  = CH _ C CH

 
3CH CH C H

vinylaxeti len



III  - iu ch v ng dng 
1 . iu ch

 Phng php chnh iu ch axetilen trong cng nghip hin nay l nhit phn
metan  1500oC, phn ng thu nhit mnh :

2CH4 CH  CH   +  3H2

Nhit  si ca axetilen l 75oC nn d c tch ra khi hn hp vi hiro.  

 nhng ni m cng nghip du kh cha pht trin,  ngi ta iu ch axetilen
theo s  sau :

Ca(OH)2 + C2H2 

Canxi cacbua sn xut trong cng nghip (t vi sng v than ) l cht rn,
mu en xm, trc kia c dng to ra C2H2  thp sng v vy n c gi
l t n.  Ngy nay,  iu ch mt lng nh axetilen trong phng th
nghim  hoc trong hn x,   ngi ta vn thng dng t n.  Axetilen iu ch
t t n thng c tp cht (H2S, NH3, PH3,) c mi kh chu gi l mi t n.

2. ng dng

Axetilen chy trong oxi to ra ngn la c nhit  khong 3000oC nn c
dng trong n x axetilen oxi  hn v ct kim loi :

S dng axetilen phi rt cn trng v khi
nng  axetilen trong khng kh t 2,5%
tr ln  c th gy ra chy n.  

Axetilen v cc ankin khc cn c dng
lm nguyn liu  tng hp cc ho cht
c bn khc nh vinyl clorua,  vinyl axetat,  
vinylaxetilen,  anehit axetic,

Hnh 6.10. S  cu to n x axetilen-oxi

Bi tp

1 .  Hy in  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  y :

a)  Ankin  l phn cn li  sau  khi  ly i  1  nguyn t H  t phn t ankan.   [  ]

b)  Ankin  l hirocacbon mch h c cng thc phn t CnH2n-2 .   [  ]

c)  Ankin  l hirocacbon khng no c 1  l in  kt ba C  C.   [  ]

d)  Ankin  l hirocacbon mch h c 1  l in  kt ba C  C.   [  ]

e) Ankin l hp cht  c cng thc chung l R1 -C  C-R2 vi R1 ,  R2  l H hoc nhm ankyl.  [  ]

2. Vit cng thc cu to v gi  tn  cc hirocacbon mch h ng  vi  cng thc phn  t
C5H8 v cho  bit chng thuc nhng loi  ng phn no.

 2 2 2 2 2
5

C H + O 2CO  + H O ;   H = _1300 kJ
2

H Ol in 2
2_CO

CaO + 3C CaC 


o1500 C
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3.  Hy vit phng trnh  ho hc ca phn  ng gia propin  vi  cc cht sau  :

a)  H2,  xc tc Ni  d)  Br2 / CCl4  20oC

b) H2,  xc tc Pd  / PbCO3 e)  AgNO3,  NH3 / H2O

c) Br2 / CCl4  20oC g)  HCl  (kh,  d)

h)  HOH,  xc tc Hg2+/ H+ 

4. Bng phn ng ho hc,  hy phn bit cc cht trong  cc nhm sau  :

a)  Etan,  eti len  v axeti len  ;  b)  Butaien v  but-1 -in  ;  c)  But-1 -in  v  but-2-in.

5. a) V sao trong cng nghip,  phng php iu  ch axeti len  t metan hin  ang c
s dng rng ri  hn phng php i  t  vi  v than  ?

b)  Hy vit s  phn ng iu  ch vinyl  clorua t axeti len  v t eti len.   

c)  V sao hin  nay ngi  ta ch s dng  phng php i  t eti len.

6*.  Nhit phn 3,36 l t metan   1 500oC trong vng 0,1 0 giy.  Dn ton b hn hp kh thu
c qua dung dch  AgNO3 trong amoniac cho n khi  hn  hp kh cn li  khng lm
mt mu dung  dch  thuc tm th thy th tch  hn  hp kh gim i  20% so vi  ban u
(cc th tch  kh u  o  cng iu  kin).

a)  Tnh  hiu  sut ca phn  ng nhit phn.

b)  Xc nh  thnh phn  % v th tch  hn hp thu  c sau  nhit phn.

c)  Hy  ngh  phng php tch axeti len  t hn hp thu  c sau  nhit phn.

Trc nhng nm nm mi  ca th k  XX,  cng nghip tng hp hu  c da trn  nguyn
l iu  chnh  l axeti len.  T axeti len  ngi  ta iu  ch c axetanehit (cng nc),  vinyl
clorua (cng HCl ),  vinylaxeti len  (ime ho)  ri  butaien  v cloropren,  acri loni trin  (cng
HCN),  vinyl  axetat (cng CH3COOH),  ankyl  vinyl  ete (cng ancol ), . . .  Cc cht ny dng
 sn  xut ho cht hu  c c bn  khc v quan  trng hn  l  tng hp cc pol ime
sn  xut ra cc cht do v cao su  tng hp.

Ngy nay,  nh s pht trin  vt bc ca cng ngh khai  thc v ch bin  du  m,  eti len
tr thnh  nguyn  l iu  r hn,  tin  li  hn  nhiu  so vi  axeti len.  V th,  cc ho cht hu
c c bn  v cc monome k trn  u  c sn  xut t eti len  hoc t cc h irocacbon
thu  c khi  crckinh  du  m.  Vic iu  ch chng da vo nhng s  phn  ng mi
vi  nhng xc tc hiu  qu khng nhng l phng php kinh  t hn  m cn  t nh
hng n  mi  trng hn.  Th d,  vinyl  clorua v vinyl  axetat c iu  ch theo cc
s  m cht thi  ra mi  trng ch l  nc.

Cl2

H2O Cl2

O2

CH2 = CH2
CH2 = CHClClCH2  CH2Cl

HCl

500
o
C
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Hnh 6.11. S  k thut

sn xut vinyl clorua t etilen
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I  - Nhng kin thc cn nm vng

1 . Cu trc

2. Tnh cht vt l 

T C2 C4  th kh,   C5  th lng hoc rn ;  khng mu, khng tan trong
nc, nh hn nc.

3. Tnh cht ho hc

 Cng hiro :  Khi c xc tc (Ni,  Pt,  Pd) v nhit  thch hp u b hiro ho
thnh ankan tng ng.  T ankin,  dng xc tc Pd/PbCO3 th thu c anken.

 Cng halogen :  u lm mt mu dung dch brom v b halogen ho thnh dn
xut i hoc tetrahalogen.

 Cng HA :  Anken v ankin cng vi axit v nc theo quy tc Mac-cp-nhi-cp.
Anka 1 ,3 ien cng theo kiu 1 ,2 v 1 ,4.

 Trng hp :  Anken v ankaien u dy u d trng hp thnh polime, ankin
khng b trng hp m ch b ime ho,  trime ho,. . .

 Oxi ho :  u lm mt mu dung dch KMnO4 ;  Khi chy to nhiu nhit.

Luyn tp
Hirocacbon khng no

 Hiu  mi  l in  quan  gia cu  to v tnh  cht cc loi  h irocacbon  
khng no  hc.

 Bit s ging nhau v khc nhau v tnh cht gia anken, ankin v ankaien.

 Bit nguyn  tc chung iu  ch cc hirocacbon  khng no dng 
trong cng nghip ho cht.

anken,  CnH2n ankin,  CnH2n  2ankaien l in  hp, CnH2n  2

C = C

R1 R3

R2 R4

C = C

R1 R3

R2
C = C

R5

R4 R6
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4. iu ch v ng dng

 Cng nghip sn xut anken, ankaien v ankin t ankan du m.

 Anken, ankaien ch yu dng sn xut polime lm cht do,  cao su.

Ankin v anken c dng  sn xut cc dn xut ca hirocacbon.

II  - Bi  tp

1 . a)  Hy in  tip cc s thch  hp vo bng sau  :

(*)  Cng thc cu to cho  bi   "Khi  nim v tecpen".

(**)  Dng k hiu  ( + v) trong cc bi  tp s c li  v gn.

b)  Hy cho bit s lng nguyn t H   phn t xicloankan v  phn t mi  loi

hirocacbon khng no t hn  phn t ankan tng ng l bao nhiu,  gii  thch  v sao

li  t hn ngn y.

2. Hy in  cc t hoc cc s cho di  y vo ch trng trong cc cu  sau  :

a)   Anken v . . .(1 ). . .  u c ( + v) = 1 ,  nhng . . .(2). . .  c (v) = 1  cn . . .(3). . .  c (v) = . . .(4). . .

b)  . . . (5). . .  v . . . (6). . .  u  c ( + v)  =  2,  chng u  c  = . . . (7). . .  v (v)  =  . . . (8). . .

A :  ankin  ;  B  :  1  ;  C :  xicloankan ;  D :  2  ;  E  :  anken ;  G  :  ankaien  ;  H  :  2  ;  K :  0

3. a) Menton (mi  bc h)  c cng thc phn t C1 0H1 8O,  ch cha 1  l in  kt i.  Hi  n

c cu to mch h hay mch vng ?

b)  Vitamin  A cng thc phn  t C20H30O c cha 1  vng 6 cnh  khng cha l in  kt ba.

Hi  trong phn t c my l in  kt i  ?

Hirocacbon
Cng thc

phn t

S nguyn t H  t hn
ankan tng ng

S lin

kt pi ()

S

vng (v)

Tng s

( + v)(**)

Ankan CnH2n+2 0 0 0 0

Monoxicloankan CnH2n 2 0 1 1

Anken CnH2n

Ankaien CnH2n-2

Ankin CnH2n-2

Oximen(*) C1 0H1 6

Limonen(*) C1 0H1 6
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4. a) Hy vit cng thc cu to chung ca anken,  ankaien,  ankin  v nu  c im trong

cu trc khng gian  ca chng.

b)  Hy cho bit nhng nhm nguyn t no quyt nh  c tnh  ho hc ca anken,

ankaien,  ankin.  V sao ?

c)  Hy k nhng phn ng c trng ca anken,  anka1 ,3ien v ankin.

5. a) Hy nu  nguyn tc chung iu  ch anken,  ankaien,  ankin   dng trong cng 

nghip tng hp hu  c.  Ly th d  iu  ch cht tiu  biu  cho mi  loi.

b)  V sao eti len  l ho cht hu c c sn xut vi  sn  lng ln  nht ?

6. Dng cng thc cu to hy vit cc phng trnh ho hc ca phn ng theo s  sau :

7. Khi  t chy hon  ton mt hirocacbon  th kh (iu  kin thng)  th thy th tch

cc kh to thnh sau  phn ng  ng bng th tch  cc kh tham gia phn ng ( cng

nhit  v p sut).  Hy cho bit hirocacbon  c th nhn  nhng cng thc phn

t nh th no ?

8*. Hn hp A gm hai  cht k tip nhau trong dy ng ng ca eti len.  Cho 3,36 l t (ktc)

hn hp kh trn  phn ng hon ton vi  Br2 trong CCl4 th thy khi  lng bnh  cha

brom tng thm 7,7 g.

a)  Hy xc nh  cng thc phn t ca hai  anken .

b)  Xc nh  thnh phn phn  trm v th tch  ca hn hp A.

c)  Vit cng thc cu to ca cc anken ng phn c cng  cng thc phn t vi  hai

anken  cho.  

9*. Nhit phn  2,8 l t (ktc)  etan   1 200o C ri  cho mt na hn hp kh thu  c sc qua

bnh ng nc brom (d)  th thy khi  lng bnh  ny tng thm 1 ,465 g.  Cho na hn

hp kh cn  li  phn ng  vi  dung  dch  AgNO3 trong amoniac th thu  c 0,60 g  kt

ta mu vng.  Bit rng phn ng nhit phn to ra eti len,  axeti len  l phn  ng khng

hon ton,  cc phn ng tip sau   u  xy ra hon ton.  Hy xc nh  thnh  phn

phn trm v th tch  ca hn  hp kh thu  c.


4 1 0

o

2

t , xt
C H

H





o

2
o

2

t , xt
A

H

t , xt
B

H

+

+

+







2

2

3 3

Br
4 6 2

Br
4 6 2

AgNO , NH

C C H Br (mt cht)

D C H Br (hai  cht)  

E kt ta
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Thng 4 nm 1 938,  Tin  s Roy J .  Plun-ket (Roy J .  Plunkett)  l m vic  phng th nghim

ca Hng u-png quyt nh  th dng tetrafloeti len  l m kh sinh  hn  cho my lnh.

ng m van  mt bnh  thp cha kh nn  tetrafloeti len,  khng thy c kh thot ra.  L ra

ch cn  b bnh  ,  ly bnh  kh khc  dng th ng cn  bnh   v nhn  thy khi

lng ca n ng bng khi  lng ca v thp cng vi  khi  lng kh np trong .

"Van  khng hng,  kh i  ng no ?".  Chnh  tr t m khoa hc ca Plun-ket  dn  ng

ti  mt pht minh  c tr bng mt c phn  ng k.

ng ca i  bnh  thp v nhn  thy mt lp pol ime bm cht pha trong thnh  bnh,  h

nng khng chy,  tr vi  mi  ho cht m ng th.   chnh  l pol ime m ngy nay

chng ta gi  l  teflon.  Khi   khng ai  ngh ti  gi tr  thng mi  ca teflon.  Ch n  khi

cn  tinh  ch UF6 (mt cht kh n  mn  mnh)  dng tch  ng v  ca uran  l m bom

nguyn  t,  teflon  mi  tm c ng dng.  Sau   n c dng ph bin  trong cng

nghip ho cht,  thit b  my mc,. . .  v t 1 960 n  nay cn  c dng lm lp che ph

chng bm dnh  cho xoong,  cho,. . .
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I  - Ni  dung th nghim v cch Tin hnh 

Th nghim 1. iu ch v th tnh cht ca etilen

Cho 2 ml ancol etylic khan vo ng nghim kh c sn vi vin  bt,  sau 
cho thm tng git dung dch H2SO4 c (4 ml),  ng thi lc u.  

un nng hn hp phn ng sao cho hn hp khng tro ln ng dn kh.

t kh sinh ra  u vut nhn ca ng dn kh.

Dn kh ln lt vo dung dch brom, dung dch KMnO4.  Quan st s thay i
mu ca cc dung dch v vit phng trnh ho hc.

Th nghim 2 :  iu ch v th tnh cht ca axetilen

a) Cho mt vi mu t n bng ht ng vo
mt ng nghim cha sn 2 ml nc (A).  y
nhanh nt c ng dn kh gp khc sc vo ng
nghim B cha 2 ml dung dch AgNO3 trong NH3
(hnh 6.12b). Quan st.

b) Tng t th nghim (a)  nhng thay dung dch
AgNO3 trongNH3 bng dung dch KMnO4.  

c) Cho mt vi mu t n bng ht ng vo
mt ng nghim (hnh 6.12a) cha sn 2 ml nc.
y nhanh nt c ng dn kh thng ng u
vut nhn.  t kh sinh ra.  a mt mu s
trng li gn ngn la.  Nhn xt.

Th nghim 3 :  Phn ng ca tecpen vi nc brom

a) Cho vi git du thng vo ng nghim cha 2 ml nc brom, lc k,   yn,
quan st v gii thch.

b) Nghin nt qu c chua chn ,  lc ly nc trong.  Nh t t tng git nc
brom vo ng nghim cha 2 ml nc c chua.  Quan st s i mu v gii thch.

II  - Vit tng trnh

1 84

thc hnh
Tnh cht ca hirocacbon khng no 

Thc hnh, cng c kin thc v iu ch v th tnh cht ca hirocacbon 

khng no.  

Tip tc rn luyn k nng thc hnh th nghim ho hu c.

H2O

CaC2

a) b)

A B

Hnh 6.12.  Th nghim iu ch v 

th tnh cht ca axetilen
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Hirocacbon thm.
ngun hirocacbon thin nhin

Ging khai thc du m v nh my chng ct du m

Cu trc, ng phn, danh php v ng dng ca mt s hirocacbon thm.
Tnh cht ca benzen, ankylbenzen, stiren v naphtalen.
Phn ng th v quy tc th  nhn benzen.
Thnh phn,  tnh cht v tm quan trng ca du m,  kh thin 
nhin v than m.  
Chng ct du m, ch bin du m bng phng php ho hc.  
Chng kh than m.

Nhng hirocacbon m trong  phn t c cha vng benzen  c gi  l hirocacbon
thm hoc aren.
Khi  phn  t aren ch cha mt vng benzen th gi  l aren n vng,  khi  cha nhiu  vng
benzen th gi  l aren a vng.  
Aren l ngun nguyn liu quan trng ca cng nghip tng hp polime, dc phm, phm nhum,
Cc ngun hirocacbon thin nhin quan trng l du m,  kh thin nhin,  kh du m v than m.



I  - Cu trc, ng ng, ng phn v danh php

1 . Cu trc ca phn t benzen

a) S hnh thnh lin kt trong phn t benzen

Su nguyn t C trong phn t benzen  trng thi lai ho sp2 (lai ho tam gic).

Mi nguyn t C s dng 3  obitan lai ho  to lin kt  vi 2 nguyn t C

bn cnh n v 1  nguyn t H (hnh 7.1a).  Su obitan p cn li ca 6 nguyn t

C xen ph bn vi nhau to thnh h lin hp chung cho c vng benzen 

(hnh 7.1b).  Nh vy m lin kt  benzen tng i bn vng hn so vi lin

kt  anken cng nh  nhng hirocacbon khng no khc.

a)                   b)

Hnh 7.1. a) S hnh thnh cc lin kt   benzen ;

b)  S hnh thnh lin kt  benzen
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benzen v ankylbenzen  

 Hiu  s l in  quan  gia cu  trc phn  t v tnh  cht ca benzen.  

 Bit ng ng, ng phn, danh php v tnh cht ca ankylbenzen.

 Vn dng quy tc th  nhn  benzen   tng hp cc dn  xut ca
benzen.
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b) M hnh phn t

Su nguyn t C trong phn t
benzen to thnh  mt lc gic
u.  C 6 nguyn t C v 6
nguyn t H cng nm trn mt
mt phng (gi l mt phng
phn t).  Cc gc lin kt u
bng 120o.

c)  Biu din cu to ca benzen

Hai kiu cng thc bn u c dng  biu
din cu to ca benzen. Ch khi cn thit mi
phi ghi r cc nguyn t H.

2. ng ng, ng phn v danh php

Khi thay cc nguyn t hiro trong phn t benzen (C6H6)  bng cc nhm ankyl,
ta c cc ankylbenzen.  Th d :  

C6H5 CH3 C6H5 CH2 CH3 C6H5 CH2 CH2 CH3 

metylbenzen (toluen)              etylbenzen                           propylbenzen 

Cc ankylbenzen hp thnh dy ng ng ca benzen c cng thc chung l
CnH2n 6 vi n  6.

Khi coi vng benzen l mch chnh th cc nhm ankyl
nh vi n l mch nhnh (cn gi l nhm th).
Ankylbenzen c ng phn mch cacbon.   gi tn
chng, phi ch r v tr cc nguyn t C ca vng bng cc
ch s hoc cc ch ci o,  m,  p (c l ortho,  meta,  para)
nh  hnh bn.

o

o

m

m

p

p
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a) b)

CH3
1

2

3

4

(o)

(m)

(o)

(m)

(p)

6

5

Hnh 7.2 - Benzen : a)  M hnh rng ;  b)  M hnh c



II  - Tnh cht vt l

1 . Nhit  nng chy, nhit  si v khi lng ring 

Bng 7.1.  Nhit  nng chy,  nhit  si v khi lng ring ca benzen v mt

s ankylbenzen

2. Mu sc,  tnh tan v mi

Benzen v ankylbenzen l nhng cht khng mu, hu nh khng tan trong nc
nhng tan trong nhiu dung mi hu c,  ng thi chnh chng cng l dung
mi ho tan nhiu cht khc.  Chng hn benzen ho tan brom, iot,  lu hunh,
cao su,  cht bo,  Cc aren u l nhng cht c mi.  Chng hn nh benzen
v toluen c mi thm nh,  nhng c hi cho sc kho,  nht l benzen.

III  - Tnh cht ho hc

1 . Phn ng th

a) Phn ng halogen ho

 Khi c bt st,  benzen tc
dng vi brom khan to
thnh brombenzen v kh
hiro bromua.

Toluen phn ng nhanh hn
benzen v to ra hn hp hai
ng phn ortho v para.

Aren Cng thc cu to
Cng thc
phn t

tnc,  
oC ts,  

oC D,  g/cm3

(20oC)

Benzen C6H6 C6H6 5,5 80 0,879

Toluen CH3 C6H5 C7H8 95,0 111 0,867

Etylbenzen CH3CH2C6H5 C8H 1 0 95,0 1 36 0,867

o-Xilen 1 ,2-(CH3)2C6H4 C8H 1 0 25,2 1 44 0,880

m-Xilen 1 ,3-(CH3)2C6H4 C8H 1 0 47,9 1 39 0,864

p-Xilen 1 ,4-(CH3)2C6H4 C8H 1 0 1 3,2 1 38 0,861

Propylbenzen CH3CH2CH2C6H5 C9H 1 2 99,5 1 59 0,862

Isopropylbenzen

(Cumen)
(CH3)2CHC6H5 C9H 1 2 96,0 1 52 0,862
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Fe
+  Br

2
(41%)

(59%)



 Nu khng dng Fe m
chiu sng (as) th Br th cho
H  nhnh.  

Nhm C6H5CH2 gi l nhm
benzyl, nhm C6H5 gi l
nhm phenyl.

b) Phn ng nitro ho

 Benzen tc dng vi hn hp HNO3 c
v H2SO4 m c to thnh nitrobenzen :

 Nitrobenzen tc dng vi hn hp axit
HNO3 bc khi v H2SO4 m c ng thi
un nng th to thnh m initrobenzen.

 Toluen tham gia phn ng nitro ho d dng hn benzen (ch cn HNO3 c,
khng cn HNO3  bc khi)  to thnh sn phm th vo v tr ortho v para :

c) Quy tc th  vng benzen

Khi  vng benzen  c sn nhm ankyl (hay cc nhm OH, NH2, OCH3, ),
phn ng th vo vng s d dng hn v u tin xy ra  v tr ortho v para.
Ngc li,  nu  vng benzen  c sn nhm NO2 (hoc cc nhm COOH,
SO3H, ) phn ng th vo vng s kh hn v u tin xy ra  v tr meta.

+  HO NO
2

(58%)

(42%)
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Hnh 7.3. Dng c iu ch nitrobenzen



d) C ch phn ng th  vng benzen

Phn t halogen hoc phn t axit
nitric khng trc tip tn cng.
Cc tiu phn mang in tch
dng to thnh do tc dng ca
chng vi xc tc mi l tc nhn
tn cng  trc  tip vo  vng
benzen.  Th d :

2. Phn ng cng

 Benzen v ankylbenzen khng lm mt mu dung dch brom (khng cng vi
brom) nh cc hirocacbon khng no.  Khi chiu sng, benzen cng vi clo
thnh C6H6Cl6.

 Khi un nng, c xc tc Ni hoc Pt,  benzen v ankylbenzen cng vi hiro

to thnh xicloankan, th d :

3. Phn ng oxi ho

 Benzen khng tc dng vi KMnO4 (khng lm mt mu dung dch KMnO4).

 Cc ankylbenzen khi un nng vi dung dch KMnO4 th ch c nhm ankyl
b oxi ho.  Th d : Toluen b KMnO4 oxi ho thnh kali benzoat,  sau  tip tc
cho tc dng vi axit clohiric th thu c axit benzoic.

 Cc aren khi chy trong khng kh thng to ra nhiu mui than.  Khi aren
chy hon ton th to ra CO2,  H2O v to nhiu nhit.  Th d :

Nhn xt : Benzen tng i d tham gia phn ng th,  kh tham gia phn ng

cng v bn vng vi cc cht oxi ho.   cng l tnh cht ho hc c trng

chung ca cc hirocacbon thm nn c gi l tnh thm.  

 6 6 2 2 2
15

 C H  + O  6CO  +  3H O  ;   H =  _3273 kJ        
2

 4 2
o

KMnO , H O

6 5 3 6 5 6 5| | | |

HCl

80-100 C
 C H CH C H C OK C H C OH

O O


oNi, t

6 6 2 6 12C H  + 3H   C H
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IV - iu ch v ng dng

1 . iu ch

Benzen,  toluen,  xilen,

thng tch c bng

cch chng ct du m v

nha than .  Chng cn

c iu ch t ankan,

hoc xicloankan :

Etylbenzen c iu ch

t benzen v etilen :

2. ng dng

Benzen l mt trong nhng nguyn liu quan trng nht ca cng nghip ho

hu c.  N c dng nhiu nht  tng hp cc monome trong sn xut

polime lm cht do,  cao su,  t si (chng hn polistiren,  cao su buna stiren,

t capron).  T benzen ngi ta iu ch ra nitrobenzen, anilin,  phenol dng 

tng hp phm nhum, dc phm, thuc tr dch hi,. . .  

Toluen c dng  sn xut thuc n TNT (trinitrotoluen).

Benzen, toluen v cc xilen cn c dng nhiu lm dung mi.

Bi tp

1 . Hy in  ch  (ng)  hoc S (sai)  vo cc du [  ]   mi  cu  sau  :

a) Benzen l mt hirocacbon khng no.  [  ]

b)  Benzen l mt hirocacbon thm.  [  ]

c)  benzen,  3 l in  kt i  ngn hn  3 l in  kt n.  [  ]

d)  benzen,  6 l in  kt cacbon cacbon u  nh nhau.  [  ]

e)  benzen,  6 C to thnh mt lc gic u.  [  ]

g)  xiclohexan,  6 C to thnh mt lc gic u.  [  ]

2. Hy cho bit v  sao ngi  ta biu  din  cng thc cu  to ca benzen bng mt hnh  lc

gic u  vi  mt vng trn   trong.

3. Nhng hp cht no di  y c th v khng th cha vng benzen,  v sao ?

a)  C8H6Cl2,          b)  C1 0H 1 6,          c)  C9H1 4BrCl,         d)  C1 0H1 2(NO2)2
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CH3[CH2]4CH3   C6H6

CH3[CH2]5CH3  C6H5CH3

C6H6 + CH2 = CH2 C6H5CH2CH3  

oxt, t



o

2

xt, t
4H



o

2

xt, t
4H



4. a) Hy vit cng thc phn t cc ng ng ca benzen cha 8 v 9 nguyn t C.

b)  Vit cng thc cu to v gi  tn cc ng phn ng vi  cc cng thc tm c 

cu a).

5. Vit cng thc cu to ca cc hp cht sau  :

a)  Etylbenzen                b)  4-Cloetylbenzen c)  1 ,3,5-Trimetylbenzen

d)  o-Clotoluen                e)  m-Clotoluen g)  p-Clotoluen

6. Hy nu  v gii  thch  hin  tng xy ra trong cc th nghim sau  :

a)  Cho benzen vo ng  nghim cha nc brom,  lc k ri   yn.

b)  Cho brom lng vo ng nghim cha benzen,  lc ri   yn.

c)  Cho thm bt st vo ng nghim  th nghim cu  b)  ri  un  nh.

7. Dng cng thc cu to vit phng trnh ho hc v gi tn sn phm  cc phn ng sau :

a)  Toluen + Cl2,   c bt st.

b)  Toluen + Cl2,  c chiu  sng.

c)  Etylbenzen  + HNO3,  c mt axit sunfuric c.

d)  Etylbenzen  + H2,  c xc tc Ni,  un  nng.

8.  Hy phn bit 3 l ho cht khng nhn cha benzen,  xiclohexan v xiclohexen.

9. Hirocacbon C8H 1 0 khng lm mt mu nc brom,  khi  b  h iro ho th chuyn thnh

1 ,4 imetylxiclohexan.  Hy xc nh  cng thc cu to v gi  tn  hirocacbon  theo

3 cch khc nhau.

1 0. Mt hc sinh  ly 1 00,0 ml  benzen (D = 0,879 g/ml,  20oC),  brom lng (D = 3,1  g/ml  

20oC) v bt st  iu  ch brombenzen.

a)  Hy v dng c   thc hin  th nghim  (xem hnh  7.3 v hnh  8.1 ).

b)  Tnh  th tch  brom cn  dng.

c)   hp th  kh sinh  ra cn dng dung dch  cha ti  thiu  bao nhiu  gam NaOH.

d)  Hy  ngh  phng php tch ly brombenzen t hn  hp sau  phn ng,  bit rng

n l cht lng,  si   1 56oC,  D = 1 ,495 g/ml   20oC,  tan  trong benzen,  khng tan  trong

nc,  khng phn  ng vi  dung dch  kim.      

e)  Sau  khi  tinh  ch,  thu  c 80,0 ml  brombenzen ( 20oC).  Hy tnh  hiu  sut phn

ng brom ho benzen.  
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Benzen  c pht hin  vo nm 1 825  bi  Fa-ra-y (Faraday,  ngi  Anh)  khi  ngng t
kh thp sng v c iu  ch t canxi  benzoat vo nm 1 831 ,  bi  Mit-s-l ch
(Mitscherrl ich,  ngi  c).  Sau  khi  phn  tch  nguyn  t v xc nh   khi  lng mol  phn
t,  ngi  ta thit l p c cng thc phn  t ca benzen  l C6H6.  Tuy nhin,  cha ai  a
ra c cng thc cu  to ca n.

Mi  ti  nm 1 865,  A.  K-ku-l (August Kekul,  ngi  c)  mi   ngh  rng benzen  c
cu  to vng gm 3  l in  kt i  xen  k ba l in  kt n  nh cng thc m chng ta vn
dng hin  nay.  V cui  i  mnh,  K-ku-l  k li  rng,   tng v cng thc cu  to
  n  vi  ng trong mt gic m.

Cng thc cu  to ca benzen   gy ra mt cuc tranh  lun  si  ni  gia cc nh ho
hc thi  ,  v  ngi  ta  khng th gii  thch  c v  sao mt phn  t c ti  3  l i n
kt i  m l i  khng c phn  ng cng vi  brom nh xiclohexen,  xiclohexaien,
xiclocta-1 ,3 ,5 ,7-tetraen, . . .

K-ku-l cho rng 3  l in  kt i  v 3  l in  kt n   benzen  lun  i  ch  cho nhau  (xem
hnh  di ).  Cn  C-lau  (Clauss,  1 867)  v La-en-bua (Ladenburg,  1 869)  th  ngh  cho
benzen  nhng cng thc cu  to khng cha l in  kt i  :

K-ku-l (1 865)  C-lau  (1 867)  La-en-bua (1 869)

Benzen  kiu  C-lau  tht kh hiu  v cc l in  kt n  ct nhau  ti  tm.  Cn  benzen
kiu  La-en-bua th sau  hn mt th k,  vo nm 1 973   c iu  ch bi  T-mt J .  Kt
v cng s.  N l mt cht lng d n c tnh  cht khc hn  vi  benzen,   chnh  l 
pri sman   c nhc ti   t l iu  bi  xicloankan.

1 93

Cng thc cu to ca benzen



I  - Stiren

1 . Tnh cht vt l v cu to

Stiren l mt cht lng khng mu,  nh hn nc v khng tan trong nc.

T kt qu phn tch nguyn t v xc nh khi lng mol phn t,  ngi ta 
thit lp c cng thc phn t ca stiren l C8H8.   

Khi un nng stiren vi dung dch kali pemanganat ri axit ho th thu c axit
benzoic (C6H5COOH).  iu  cho thy stiren c vng benzen vi 1  nhm 
th :  C6H5R vi R l C2H3.

Stiren lm mt mu nc brom v to thnh hp cht c cng thc C8H8Br2.
iu  chng t nhm C2H3  c cha lin kt i,   l nhm vinyl :  CH2 = CH

Vy cng thc cu to ca stiren l :

stiren (vinylbenzen, phenyletilen),  tnc :  31
oC ;  ts :  145

oC

2. Tnh cht ho hc

a) Phn ng cng     

Halogen (Cl2,  Br2),  hiro

halogenua (HCl,  HBr) cng

vo nhm vinyl  stiren tng

t nh cng vo anken.

b) Phn ng trng hp v ng trng hp                                                        

CH = CH2
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stiren v naphtalen 

 Bit cu  to,  tnh  cht,  ng dng ca sti ren  v naphtalen.

 Hiu  cch  xc nh  cng thc cu  to hp cht hu  c bng 

phng php ho hc.  

 = +   6 5 2 6 5 3
|

C H CH CH HCl C H CH CH

Cl

 = +   6 5 2 2 6 5 2
||

C H CH CH Br C H CH CH

Br Br

nCH = CH2

n

  CH  CH2  CH  CH2  CH  CH2  CH  CH2

C6H5 C6H5 C6H5 C6H5 C6H5C6H5

. . .. . .
  CH  CH2

xt,to

polistiren
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Phn ng trng hp ng thi 2 hay nhiu loi monome gi l phn ng ng
trng hp.  

Th d :

c) Phn ng oxi ho 

Ging nh etilen,  stiren lm mt mu dung dch KMnO4 v b oxi ho  nhm
vinyl,  cn vng benzen vn gi nguyn.                 

3. ng dng 

ng dng quan trng nht ca stiren l  sn xut polime.  Polistiren  l mt cht
nhit do,  trong sut,  dng ch to cc dng c vn phng,  dng gia nh
(thc k,  v bt bi,  eke,  cc,  hp mt ko,. . .).

Poli(butaienstiren),  sn phm ng trng hp stiren vi butaien,  dng  sn
xut cao su bunaS, c  bn c hc cao hn cao su buna.

II  - Naphtalen

1 . Tnh cht vt l v cu to

Naphtalen l cht rn mu trng,  tnc :  80
oC,  ts :  218

oC, thng hoa ngay  nhit 
thng, c mi c trng (mi bng phin), khi lng ring 1 ,025 g/cm3 (25oC) ;
Khng tan trong nc,  tan trong dung mi hu c. Cng thc phn t C10H8,  cu
to bi hai nhn benzen c chung mt cnh.

2. Tnh cht ho hc

Naphtalen c th c coi nh gm hai vng benzen gip nhau nn c tnh thm
tng t nh benzen.

a) Phn ng th

Naphtalen tham gia cc phn
ng th d hn so vi benzen.
Sn phm th vo v tr s 1  
(v tr )  l sn phm chnh.

=  = + =    =     

oxt, t
2 2 2 2 2 2

6 5 6 5

| |
. . . . . .nCH CH CH CH n CH CH CH CH CH CH CH CH

C H C H
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b) Phn ng cng hiro (hiro ho)

c)  Phn ng oxi ho

Naphtalen khng b oxi ho bi dung
dch KMnO4.  Khi c xc tc V2O5 
nhit  cao n b oxi ho bi oxi
khng kh to thnh anhirit phtalic.

3. ng dng 

Naphtalen dng  sn xut anhirit phtalic,  naphtol,  naphtylamin,. . .  dng trong
cng nghip cht do,  dc phm, phm nhum.  Tetralin v ecalin c dng
lm dung mi.  Naphtalen cn dng lm cht chng gin (bng phin).

Bi tp

1 . Ba hc sinh  vit cng  thc cu to ca naphtalen  theo ba cch di  y v u  cho l
mnh ng,  bn sai.  kin  ca em nh th no ?

2.  Hy vit cng thc cu to ca cc cht sau  :

a)  o clostiren,  m nitrostiren,  p flostiren.

b)   clonaphtalen,   metylnaphtalen,  2 nitronaphtalen,  1 flonaphtalen.

3. Khi  cho stiren  tc dng vi  brom c mt bt Fe ngi  ta thu c hn  hp 3 cht c
cng thc phn t C8H7Br3.  Hy vit cng  thc cu to ca chng v cho bit  xy
ra cc phn ng no ?

4. Axit phtal ic C8H6O4 dng nhiu  trong sn xut cht do v dc phm c iu  ch
nh sau  :  oxi  ho naphtalen  bng O2 vi  xc tc V2O5  450oC ri  cho sn phm tc
dng vi  nc.  Hy dng cng thc cu to vit s  phn ng.

5. Ch dng mt thuc th,  hy phn bit cc cht trong  cc nhm sau,  vit s  phn
ng xy ra :

a)  Benzen,  etylbenzen v stiren  ;  b)  Stiren,  phenylaxeti len.

6. Trong cng nghip,   iu  ch stiren  ngi  ta lm nh sau  :  cho eti len  phn ng vi
benzen c xc tc axit thu c etylbenzen ri cho etylbenzen qua xc tc ZnO nung nng.

a)  Hy vit phng trnh  ho hc ca phn  ng xy ra.

b)  Hy tnh  xem t 1 ,0 tn  benzen cn ti  thiu  bao nhiu  m3 (ktc)  eti len  v to thnh
bao nhiu  kg  stiren,  bit rng hiu  sut mi  giai  on phn ng u  t 80%.  

(A) (B) (C)

2H2 3H2

Ni,  1 50oC Ni,  200oC,  35 atm
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O2  (kk)

V2O5,  350  450oC
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A. Du m

I  - Trng thi thin nhin, tnh cht vt l v thnh phn 

ca du m

1 . Trng thi thin nhin v tnh cht vt l 

Du m l mt hn hp lng, snh, mu nu en, c mi c trng, nh hn

nc v khng tan trong nc.  Du m c khai thc t cc m du di lng

t (trong lc a cng nh ngoi thm lc a).

2. Thnh phn ho hc

Du m l mt hn hp phc tp gm hng trm hirocacbon thuc cc loi

ankan, xicloankan, aren (hirocacbon thm).  Ngoi hirocacbon ra,  trong du

m cn c mt lng nh cc cht hu c cha oxi,  nit,  lu hunh v vt cc

cht v c.

Du  cc m khc nhau thng c thnh phn cc loi hirocacbon v cc tp

cht rt khc nhau nhng v thnh phn nguyn t th thng nh sau :  83 87% C,

11  14% H, 0,01  7% S,  0,01  7% O, 0,01  2% N, cc kim loi nng vo

khong phn triu n phn vn.

Du m ca ta khai thc  thm lc a pha Nam  th snh c,  cha nhiu

ankan cao (parafin) v c t hp cht cha lu hunh (lu hunh c trong nhin

liu s gy hi cho ng c).
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ngun hirocacbon thin nhin

 Bit thnh  phn,  tnh  cht v tm quan  trng ca du  m,  kh th in  
nhin  v than  m.

 Bit qu trnh chng ct du m, ch ho du m v chng kh than m.

 Hiu  tm quan  trng ca lc ho du  i  vi  nn  kinh  t.
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II  - Chng ct du m

1 . Chng ct di p sut thng

a) Chng ct phn on trong phng

th nghim

 phn tch cc cht c nhit  si
khc nhau khng nhiu,  ngi ta dng
phng php chng ct phn on
(hnh 7.4). ct ct phn on, hn
hp hi cng ln cao cng giu hp
phn c nhit  si thp, v hp phn
c nhit  si cao  b ngng ng
dn t di ln.  

b) Chng ct phn on du m

Du khai thc t m ln gi l du
th.  Du th sau khi s ch loi b
nc, mui,  c chng ct  p sut thng trong cc thp chng ct phn on
lin tc cao vi chc mt (hnh 7.5).  Nh vy,  ngi ta tch c nhng phn
on du c nhit  si khc nhau (bng 7.2 v hnh 7.6).  Cc phn on 
c a i s dng hoc c ch bin tip.

Bng 7.2.  Cc phn on chng ct du m  p sut thng

Nhit  si
S nguyn  t C 
trong phn t

Hng x l tip theo

< 1 80oC
1  1 0

Phn on kh v xng

Chng ct p sut cao, tch phn on C1 C2, C3 C4

khi  phn on lng (C5 C1 0)

1 70  270oC
1 0 1 6

Phn on du ho

Tch tp cht cha S,  dng lm nhin  l iu  phn

lc,  nhin  l iu  thp sng,  un  nu,

250  350oC
1 6  21

Phn on du izen

Tch tp cht cha S,  dng lm nhin  l iu  cho

ng c izen 

350  400oC
21   30

Phn on du nhn
Sn xut du  nhn,  lm nguyn  l iu  cho crckinh

400oC
> 30

Cn mazut

Chng ct p sut thp ly nguyn l iu  cho

crckinh,  du  nhn,  parafin,  nha ri  ng
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Hnh 7.4.  Chng ct phn on

1 - Hn hp cn phn tch ; 2 - Ct ct phn on ;

3 - Nhit k ; 4 - ng sinh hn

H
2
O

1

2

3

4



2. Chng ct di p sut cao

Phn on si  nhit  <180oC (hnh 7.6) c
chng ct tip  p sut cao.  Nh chng ct  p sut
cao, ngi ta tch c phn on C1 C2,  C3 C4

dng lm nhin liu kh hoc kh ho lng hoc dn
sang nh my sn xut ho cht.  Phn on lng
(C5 C6)  gi l ete du ho c dng lm dung mi
hoc nguyn liu cho nh my ho cht.  Phn on
(C6 C10)  l xng, nhng thng c cht lng thp
nn phi qua ch ho bng phng php rifominh.  

3. Chng ct di p sut thp

Phn cn li sau khi chng ct  p sut thng (c
th chim ti 40 % du th) l mt hn hp nht
c,  mu en, gi l cn mazut.  Khi chng ct cn
mazut di p sut thp, ngoi phn on linh ng
hn dng cho crckinh ngi ta thu c du nhn ( bi trn my),  vazlin v
parafin (dng trong y dc, dng lm nn,).  Cn en cn li gi l atphan
dng  ri ng.

Tt c qu trnh chng ct du m  tch ly cc sn phm nh trnh by  trn
c gi l tinh ct,  hoc thng thng cn gi l "lc du".

III  - Ch bin du m bng phng php ho hc

Ch bin du m bng phng php ho hc (ni gn l ch ho du m) l
bin i cu to ho hc cc hirocacbon ca du m.  Ch ho du m nhm
hai mc ch sau.

p ng nhu cu v s lng, cht lng xng lm nhin liu.  Cht lng ca
xng c o bng ch s octan(*). Ch s octan cng cao th xng cng tt.  Thc
nghim cho thy ch s octan ca hirocacbon gim theo trt t sau :

Aren  > Anken c nhnh > Ankan c nhnh > Xicloankan c nhnh >
> Anken khng nhnh  >  Xicloankan khng nhnh  >  Ankan khng nhnh.

1 99

Hnh 7.5.  nh mt nh my

tinh ct du m

(*)  Ch s octan c quy c nh sau :  2,2,4-trimetylpentan (thng gi l isooctan) c kh
nng chng kch n rt tt,  c coi l c ch s octan bng 100 ;  heptan c kh nng chng kch
n km nht c coi l c ch s octan bng 0.  Mt mu xng nu c kh nng chng kch n
tng ng vi a% isooctan v (100  a)% heptan (v th tch) th c coi l c ch s octan
bng a.  Th d xng tng ng vi hn hp 1 :1  (v th tch) isooctan :  heptan c coi l c
ch s octan bng 50.  Xng cho mt,  tc xi,  cn c ch s octan khong 85-95.



p ng nhu cu v nguyn liu cho cng nghip ho cht :  Cng nghip ho
cht cn nhiu anken, aren  tng hp ra polime v cc ho phm khc m trong
thnh phn ca du m khng c anken, thng c rt t aren nh.

Hai phng php ch yu ch ho du m l rifominh v crckinh

1 . Rifominh

Xng thu c t chng ct du m cha ch yu l nhng ankan khng nhnh
v vy c ch s octan thp.   tng ch s octan,  ngi ta dng phng php
rifominh.

Rifominh l qu trnh dng xc tc v nhit bin i cu trc ca hirocacbon
t khng phn nhnh thnh phn nhnh, t khng thm thnh thm.

Trong qu trnh rifominh xy ra 3  loi phn ng ch yu sau :

 Chuyn ankan mch thng

thnh ankan mch nhnh v

xicloankan :

 Tch hiro chuyn xicloankan

thnh aren :

 Tch hiro chuyn ankan

thnh aren :

2. Crckinh 

Crckinh l qu trnh b gy phn t hirocacbon mch di thnh cc phn t
hirocacbon mch ngn hn nh tc dng ca nhit (crckinh nhit)  hoc ca
xc tc v nhit (crckinh xc tc).  Th d :

C16H34     C16 m H34 2m +   CmH2m (m = 2 16)

a) Crckinh nhit 

Crckinh nhit thc hin  nhit  trn 700 900oC ch yu nhm to ra eten,
propen, buten v penten dng lm monome  sn xut polime.  

200

CH3[CH2]5CH3

CH3[CH2]5CH3

CH3   +   H2

3H2

4H2

(CH3)2CHCH2CH(CH3)2

heptan

xt,

xt,  to

xt,  to

to

CH3

RiFOMINH

500 oC,  20-40 atm

Pt,  Pd,  Ni,
(trn cht mang l

nhm oxit hoc

nhm si l icat)

C
7

C
8

C
6

C
7

C
8

Xng :  C5 C11 (gm ch  yu ankan c nhnh,
xicloankan v aren nn ch s octan cao hn)

benzen (C6H6),  toluen (CH3C6H5)

xi len  [(CH3)2C6H4] ,  stiren  (CH2=CHC6H5)



b) Crckinh xc tc 

Crckinh xc tc ch yu nhm chuyn hirocacbon mch di ca cc phn
on c nhit  si cao thnh xng nhin liu.

Kt lun : Ch bin du m bao gm chng ct du m v ch bin bng
phng php ho hc.  S  ch bin du m thnh cc sn phm c m t
 hnh 7.6.
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CrckinH  nhit CH4 + CH2=CH2 + CH3CH=CH2

1 5%        40%               20%

C2H6  +  C3H8 + C4H8 + C4H 1 0 +

+ C5H 1 0 + C5H 1 2 + C6H 1 2 + H2

CH3[CH2]4CH3

CrckinH  xc tc

400  450 oC

Aluminosilicat (75  90% SiO2,

1 0 - 25% Al2O3)  + HF   

C21   C35

Kh crckinh :   C1   C4

Xng :  C5  C1 1 ,  hm lng ankan c

nhnh,  xicloankan v aren cao nn ch
s octan cao.  

Kerosen :  C1 0  C1 6 v izen :  C1 6 C21

Nhin  l iu kh

Kh hoa long

Rifominh

Chng ct
di ap 
sut cao

Du hoa

Du izen

Du nhn

180oC

220oC

260oC

300oC

340oC

380oC

80oC

Tach tap cht
cha lu huynh

Chng ct

di ap

sut thp

Chng ct di

ap sut thng

Nha ng (Atphan)

crckinh

Kh

Xng

Hnh 7.6. S  chng ct,  ch ho v ng dng ca du m

700  900 oC



B.  Kh m du V kh thin nhin

I  - thnh phn kh m du v kh thin nhin

 Kh m du cn gi l
kh ng hnh.  Kh m
du c trong cc m
du.  Kh thin nhin l
kh cha trong cc m
kh ring bit.

 Thnh phn ca kh
m du v kh thin
nhin  cc m khc
nhau dao ng nh cc
s liu  bng bn.

II  - Ch bin, ng dng ca kh m du v kh thin nhin 

C.  Than m
Trong cc loi than m (than gy,  than bo,  than bn,) hin nay ch c than
bo (than m) c dng  ch than cc v cung cp mt lng nh
hirocacbon.

I  - Chng kh than bo

202

Cc hp phn
Khong % th tch

Kh m du Kh thin nhin

Metan 50 70 70 95

Etan ~20 2 8

Propan ~11 ~ 2

Butan ~4 ~ 1

Pentan (kh) ~2 ~ 1

N2,  H2,  H2S,  He,  CO2, ~ 1 2 4 20

ch bin kh

Kh m du

Kh thin  nhin

CH4 :  dng cho nh my in,  s,  m,  sn
xut ancol  metyl ic,  anehit fomic,

C2H6 :  iu  ch eti len   sn xut nha PE 

C3H8,  C4H 1 0 :  kh ho lng (gas)  dng  lm
nhin  l iu  cho cng nghip,  i  sng.

L cc

(Kh)

1 000 ocThan bo 

(Than m)

Kh l cc :  65% H2,  35% CH4,  CO2,
CO,  C2H6,  N2,    dng lm nhin  l iu

Lp nc +  NH3 :  dng lm phn m

Lp nha :  gi  l nha than 

Than cc dng cho luyn kim

Lm lnh

Loi  b H2S      
Nn
v

lm lnh



II  - Chng ct nha than  

Nha than  em chng ct s thu c cc hirocacbon thm, d vng thm

v cc dn xut ca chng.  Th d,   cc khong nhit  tng dn s thu c

cc phn on sau :

Phn on si  80 170oC, gi l du nh, cha benzen, toluen, xilen,

Phn on si  170 230oC, gi l du trung, cha naphtalen, phenol, piriin,

Phn on si   230 270oC, gi l du nng, cha crezol,  xilenol,  quinolin,

Cn cn li l hc n dng  ri ng.

Bi tp

1 . Hy nu  tnh  cht vt l ,  thnh phn v tm quan trng ca du  m.

2. Chn cu  ng trong cc cu  sau  :

A.  Nh my "lc du" l nh my ch lc b cc tp cht c trong  du  m.

B.  Nh my "lc du" l nh my ch sn  xut xng  du.

C. Nh my "lc du" l nh my ch bin du m thnh cc sn phm khc nhau.  

D.  Sn phm ca nh my "lc du" u  l cc cht lng.

3. Hy trnh  by s lc v  chng  ct du  m  di  p  sut thng  ( tn  phn  on ,  

s nguyn t cacbon trong phn on,  ng dng ca phn on).

4. V sao i  vi  phn on si  <  1 80oC cn phi  chng ct tip di  p sut cao,  cn vi

phn on si  >  350oC cn phi  chng ct tip di  p sut thp ?

5. Rifominh l g ? Mc ch ca rifominh ? Cho th d  minh  ho.

6. Hy in  vo bng so snh crckinh  nhit v crckinh  xc tc sau  :

Crckinh  nhit Crckinh  xc tc

Mc ch ch  yu 

iu  kin  tin  hnh 

Sn phm ch  yu  (tn,  c im cu
to,  ng dng)

Sn phm khc (tn,  c im cu to,
ng dng)  
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7. Du m khai  thc  thm lc a pha Nam c c im l nhiu  ankan mch di  v

hm lng S rt thp.  Cc nhn nh  sau  ng hay sai  :

a)  D vn chuyn theo ng ng.

b)  Chng ct phn on s thu  c xng cht lng cao.

c)  Crckinh  nhit s thu  c xng vi  cht lng cao.

d)  Lm nguyn l iu  cho crckinh,  rifominh tt v cha t S.  

8. Hy chn nguyn l iu  (phn  on no,  ts)  v phng php (chng ct,  crckinh  nhit,

crckinh  xc tc)  thch  hp cho cc mc ch ghi  trong bng sau  :  

9. a) Hy nu  thnh phn  v ng dng ca kh du  m,  kh thin  nhin,  kh crckinh  v
kh l cc.

b)  Nha than   l g,  c cng dng nh th no ?

1 0. Mt loi  xng c thnh phn v khi  lng nh sau  :  hexan 43,0%,  heptan  49,5%,  
pentan 1 ,80%,  cn li  l octan.  Hy tnh  xem cn phi  hn hp 1 ,0 g  xng   ti  thiu
vi  bao nhiu  l t khng kh (ktc)   m bo s chy c hon ton v khi   to ra
bao nhiu  l t CO2.

1 1 . Bng di  y cho bit mt s c tnh  ho l  ca 3 loi  kh ho lng thng phm
(cha trong cc bnh  GAS) :

c tnh Propagas Butagas Propa  butagas

Khi  lng (%) : etan

propan

butan

pentan

D,  g/cm3 (1 5oC)

p sut hi,  kg/cm2 (40oC)

1 ,7

96,8

1 ,5

0,0

0,507

1 3,5

0,0

0,4

99,4

0,2

0,580

3,2

0,0

51 ,5

47,5

1 ,0

0,541

9,2

Mc ch Nguyn l iu Phng php

Xng cho mt,  tc xi

Nhin  l iu  cho my bay phn lc

Nhin  l iu  cho ng c izen

Eti len,  propilen

Hn hp benzen,  toluen,  xi len
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a) Hy gii  thch  s bin i  khi  lng ring,  p sut hi  t loi  gas ny sang loi

gas khc.

b)  Hy tnh  nhit to ra khi  t chy hon ton 1 ,0 kg  mi  loi  gas k trn  v cho nhn

xt.  Bit rng nhit to ra khi  t chy hon  ton  1  mol  etan,  propan,  butan,  pentan ln

lt bng 1 560,  221 9,  2877,  3536 kJ.

c)* Nhit to ra khi  t chy hon ton 1  mol  metan,  eti len,  axeti len  ln  lt bng 890,

1 41 0,  1 300 kJ.  V sao ngi  ta dng axeti len  lm nhin  l iu  trong n x m khng dng

etan,  eti len  hoc metan ?
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Mt on ng ng dn kh  Nh my
kh Dinh C
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I  - Kin thc cn nm vng

Luyn tp
So snh c im cu trc v tnh cht 
ca hirocacbon thm vi 
hirocacbon no v khng no 

 Hiu  mi  l in  quan  gia cu  trc v tnh  cht c trng ca 
hirocacbon  thm,  hirocacbon  no v hirocacbon  khng no.

 Bit s ging nhau  v khc nhau  v tnh  cht ho hc gia 
hirocacbon  thm,  hirocacbon  no v hirocacbon  khng no.

Hirocacbon thm Hirocacbon no Hirocacbon khng no

C vng benzen.

vng benzen,  6 nguyn
t Csp2 l in  kt thnh 1  lc
gic u,  6 electron p to
thnh h l in  hp  chung do
 bn hn cc l in  kt 
ring  r.  V th aren tng
i  d th,  kh cng,  bn
vng vi  cht oxi  ho.

Ch c cc nguyn t
Csp3 to thnh l in  kt 
bn vng.  V th tng i
tr  iu  kin  thng.  

Trong phn t khng c
trung tm phn ng c
bit no.  V th phn ng
thng  to ra  hn  hp
nhiu  sn phm.

C C lai  ho sp2 to
thnh l in  kt i  hoc C lai
ho sp to thnh  l in  
kt ba.

Trung tm phn ng ca
phn t chnh l nhng l in
kt  km bn vng.

Phn ng cng l c
trng.

Khi  c Fe,  halogen th vo
nhn.  Khi  chiu sng,  halogen
th vo nhnh.

Nhm th c sn  nhn
benzen quyt nh  hng ca
phn ng th tip theo.

Khi  chiu  sng hoc un
nng,  clo th H   C cc bc,
brom th H   C bc cao.

nhit  cao,  clo th H
 C bn cnh Csp2.

Nguyn t H   nhm 

 C H c th b  th bi
nguyn  t Ag.

Khi  un  nng c xc tc kim
loi,  aren  cng vi  H2 to
thnh xicloankan.

Ankan v xicloankan (tr
xiclopropan v xiclobutan)
khng c phn ng cng.

Anken,  ankin  d cng vi
H2,  HA (A l halogen hoc
OH).

Chy,  to nhit.

Vng benzen khng b  oxi
ho bi  dd  KMnO4,  nhnh
ankyl  b  oxi  ho thnh nhm
COOH.

Chy,  to nhit.

Ch b  oxi  ho  nhit 
cao hoc c thm xc tc.

Chy,  to nhit.

D b  oxi  ho bi  dung
dch  KMnO4 v cc cht oxi
ho khc.
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I I  - Bi  tp 

1 . Hy in  nhng cm t cho di  y vo cc ch trng trong cc cu  sau  :

a)  Phn t hirocacbon no ch c cc . . . (1 ). . .  bn  vng,  v  th chng . . . (2). . .   iu  kin
thng.  Trong phn t . . . (3). . .  khng c . . . (4). . .  c bit no,  nn khi  tham gia phn  ng
th thng to ra . . . (5). . .  sn  phm.

A : hirocacbon no ;  B : tng i  tr ;  C :  l in  kt  ;  D : trung tm phn ng  ;  E  :  nhiu

b)  . . . (6). . .  c nhng . . . (7). . . ,   l nhng . . . (8). . . ,  chng gy nn nhng . . . (9). . .cho
hirocacbon khng no.

A : trung tm phn ng ;  B : hirocacbon khng no ;  C : phn ng c trng ;  D :  l in kt .

c)  vng benzen,  6 electron p to thnh . . . (1 0). . .  chung,  do  bn hn cc . . . (1 1 ). . .
ring r,  dn  n tnh  cht c trng ca . . . (1 2). . .  l :  tng i  . . . (1 3). . .  ,  kh cng,  bn
vng i  vi  tc nhn oxi  ho.

A : l in  kt  ;  B : hirocacbon thm ; C :  h electron  l in hp  ; D :  d th .

2. Hy vit phng trnh  phn  ng ca toluen v naphtalen  ln  lt vi  Cl2,  Br2,  HNO3,  
nu  r iu  kin  phn ng v quy tc chi  phi  hng phn  ng.

3. Trong nhng cht sau  :  Br2,  H2,  HCl,  H2SO4,  HOH.  Cht no,  trong  iu  kin  no c
th cng c vo ankylbenzen,  vo anken ? Vit phng trnh  ho hc.  Cho bit quy
tc chi  phi  hng ca phn ng  (nu c).

4.  Hy dng phng php ho hc phn  bit cc cht trong  mi  nhm sau  :

a)  Toluen,  hept1en v heptan.

b)  Etylbenzen,  vinylbenzen v vinylaxeti len.

5. Khi  cho stiren  tc dng  vi  h iro c Pd  xc tc  25oC ch thu  c etylbenzen.  Mun
thu  c etylxiclohexan phi  tin  hnh phn  ng  1 00  200oC,  p sut 1 00 atm.  Hy
vit phng trnh  ho hc ca phn ng  v gii  thch.

6. a)  sn xut cumen (isopropylbenzen)  ngi  ta cho benzen phn  ng vi  propen c
xc tc axit,  hy vit phng trnh  ho hc ca phn ng.

b)   sn xut 1 ,0 tn  cumen cn dng ti  thiu  bao nhiu  m3 (ktc)  hn hp kh tch
c t kh crckinh  gm 60% propen v 40% propan (v th tch)  ? Bit rng hiu  sut
phn ng t 80%.

c)  Hy vit phng trnh  ho hc ca phn ng khi  cho 1  mol  cumen tc dng  vi  :

1  mol  brom c mt bt Fe ;  1  mol  brom c chiu  sng.

7. Nh my kh Dinh  C c 2 sn  phm chnh :  kh ho lng  cung cp cho th  trng,  v
kh t cung cp cho nh my in  Ph  M.

a)  Thnh phn  chnh ca mi  sn  phm  l g  ?

b) C nn chuyn tt c lng kh khai thc c thnh kh ho lng hay khng,  v sao ?

8. Du m hin  ta ang khai  thc c cha rt t benzen.  Em chn phng n  sn xut
benzen no di  y,  v sao ? Vit cc phng trnh  ho hc ca phn ng xy ra :

a)   

o o1 500 C xt, t
4 2 2 6 6CH C H C H
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6 6

6 7 6 6 3 6 5
3 6 5

C HChng ct phn onrifominhb) AnkanC _C C H +CH C H  
CH C H



I  - Ni  dung th nghim v cch Tin hnh 

Th nghim 1 :  Tnh cht ca benzen

Ba ng nghim nh nhau, mi ng cha 2 ml nc brom.  Cho vo ng th nht
5  git benzen, vo ng th hai 5  git du thng, vo ng th ba 5  git hexan.
Lc u,   yn.  Quan st v gii thch.

Ch  :  Brom (Br2),  l cht lng, mu nu ,  khi lng ring 3,2 g/ml (25  oC),
tnc :  7,25  oC, ts :  59,2 

oC, tan 3,58 g trong 100 g nc, l cht c hi.  Vic pha
nc brom phi do gio vin thc hin.  

Th nghim 2 :  Tnh cht ca toluen

ng nghim A cha mu I2 bng ht tm, ng B cha 2 ml dung dch
KMnO4 long khong 1%, ng C cha 2 ml nc brom.  Cho vo mi ng
nghim 0,5  ml toluen.  Lc k.   yn.  Quan st.  

un si ng nghim B v quan st mu ca dung dch.

II  - Vit tng trnh
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thc hnh
Tnh cht ca mt s hirocacbon thm 

 Thc hnh  v tnh  cht vt l  v ho hc ca benzen  v toluen.  

 Tip tc rn  l uyn  k nng thc hnh  v quan  st th nghim 

ho hu  c.

50
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209

dn xut halogen.
ancol phenol

nh ngha,  phn loi,  danh php v cu trc phn t ca 
dn xut halogen,  ancol v phenol.

Lin kt hiro lin phn t.

nh hng qua li gia cc nhm nguyn t trong phn t.

Tnh cht ca dn xut halogen,  ancol v phenol.

Phng php iu ch,  ng dng ca dn xut halogen,  
ancol v phenol.

Cl

Cl

HCHClCCl

Cl

Cl

O

OC

CH
3

CH
3

OC
2
H
5

CH
2

CH
2

R

O

H

H

R'

O

C

C CH

CH
3

CH
3
CH

3



I  - khi nim, phn loi,  ng phn v danh php

1 . Khi nim 

Khi thay thmt hay nhiu nguyn t hiro trong phn t hirocacbon bng mt

hay nhiu nguyn t halogen ta c dn xut halogen ca hirocacbon, thng

gi tt l dn xut halogen.  

2. Phn loi 

 Dn xut halogen gm c dn xut flo,  dn xut clo,  dn xut  brom, dn xut

iot v dn xut cha ng thi mt vi halogen khc nhau.   

 Da theo cu to ca gc hirocacbon, ngi ta phn thnh cc loi sau :

Dn xut halogen no :  CH2FCl ;  CH2Cl CH2Cl ;  CH3 CHBr CH3  ;  (CH3)3C I

Dn xut halogen khng no :   CF2 = CF2  ; CH2 = CH Cl  ;   CH2 = CH CH2 Br

Dn xut halogen thm :    C6H5F   ;    C6H5CH2 Cl  ;    p-CH3C6H4Br ;   C6H5I

 Bc ca dn xut halogen bng bc ca nguyn t cacbon lin kt vi nguyn

t halogen.  Th d : 

(Dn xut halogen bc I )      (Dn xut halogen bc I I )     (Dn xut halogen bc I I I )

3. ng phn v danh php

a) ng phn 

Dn xut halogen c ng phn mch cacbon nh  hirocacbon, ng thi c

ng phn v tr nhm chc.  Th d :

|I II III

3 2 2 3 3
| |

3

3 3

CH

CH CH CH Cl CH CH Cl CH C Cl

CH CH

21 0

dn xut halogen 
ca hirocacbon

 Bit phn  loi ,  ng phn,  danh  php,  tnh  cht vt l  ca dn  

xut halogen.

 Hiu  phn  ng th v phn  ng tch  ca dn  xut halogen.

 Bit ng dng ca dn  xut halogen.  
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FCH2CH2CH2CH3 CH3CHFCH2CH3

1 -flobutan                     2-flobutan          1 -flo-2-metylpropan      2-flo-2-metylpropan    

b) Tn thng thng 

C mt s t dn xut halogen c gi theo tn thng thng.  Th d :

CHCl3 (clorofom) ;  CHBr3 (bromofom) ;   CHI3 (ioofom)       

c)  Tn gc -  chc

Tn ca cc dn xut halogen n gin cu to t tn gc hirocacbon + halogenua :

CH2Cl2 CH2 = CH F        CH2 = CH CH2 Cl       C6H5 CH2 Br

metylen  clorua         vinyl  florua            anlyl  clorua                    benzyl  bromua

d) Tn thay th

Trong trng hp chung, dn xut halogen c gi theo tn thay th,  tc l coi

cc nguyn t halogen l nhng nhm th nh vo mch chnh ca hirocacbon :

Cl2CHCH3 ClCH2CH2Cl  

1 ,1 -icloetan           1 ,2-icloetan         1 ,3-ibrombenzen       1 ,4-ibrombenzen 

II  - Tnh cht vt l

  iu kin thng, cc dn xut monohalogen c phn t khi nh nh CH3F,

CH3Cl, CH3Br l nhng cht kh.   Cc dn xut halogen c phn t khi ln hn

thng  th lng, nng hn nc, th d : CH3I,  CH2Cl2,  CHCl3,  CCl4,  C2H4Cl2,

C6H5Br,

Nhng dn xut polihalogen c phn t khi ln hn na  th rn,  th d : CHI3,

C6H6Cl6,

 Cc dn xut halogen hu nh khng tan trong nc, tan tt trong cc dung

mi khng phn cc nh hirocacbon, ete,. . .

 Nhiu dn xut halogen c hot tnh sinh hc cao,  chng hn nh CHCl3  c tc

dng gy m, C6H6Cl6 c tc dng dit su b,

3 3
|

3

CH CFCH

CH

2 3
|

3

FCH CHCH

CH
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III  - Tnh cht ho hc 

1 . Phn ng th nguyn t halogen bng nhm -OH

Ngi ta tin hnh th nghim song song vi 3  cht lng i din cho ankyl 

halogenua, anlyl halogenua v phenyl halogenua.  Cch tin hnh v kt qu

c trnh by nh  bng 8.1 .

Bng 8.1.  Th nghim th Cl bng OH

Gii thch :

Dn xut loi ankyl halogenua khng phn ng vi nc  nhit  thng

cng nh khi un si,  nhng b thu phn khi un nng vi dung dch kim

to thnh ancol :

CH3CH2CH2Cl   + OH CH3CH2CH2OH + Cl

propyl  clorua                     ancol  propylic

Cl sinh ra c nhn bit bng AgNO3 di dng AgCl kt ta.

Dn xut loi anlyl halogenua b thu phn ngay khi un si vi nc :

RCH = CHCH2 X + H2O  RCH = CHCH2 OH + HX

Dn xut loi phenyl halogenua (halogen nh trc tip vi vng benzen)

khng phn ng vi dung dch kim  nhit  thng cng nh khi un si.

Chng ch phn ng  nhit  v p sut cao,  th d :

Cl + 2NaOH ONa + NaCl + H2O
300

o
C, 200atm



ot

Dn xut  halogen
 ra sch Cl

Lc vi  nc,  gn
ly lp nc,  axit ho
bng HNO3,  nh vo
 dd  AgNO3

un si  vi  nc,
gn  ly lp nc,  axit
ho bng HNO3,  nh
vo  dd  AgNO3

un vi  dd NaOH ,
gn ly lp nc,  axit
ho bng HNO3,  nh
vo  dd  AgNO3

CH3CH2CH2Cl
(Propyl  clorua)

Khng c kt ta Khng c kt ta C AgCl kt ta 

CH2=CHCH2Cl
(Anlyl  clorua)

Khng c kt ta C AgCl kt ta C AgCl kt ta 

C6H5Cl
(Phenyl  Clorua)

Khng c kt ta Khng c kt ta Khng c kt ta
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S lc v c ch phn ng th nguyn t halogen 

 m in ca halogen ni chung u ln hn ca cacbon.  V
th lin kt cacbon-halogen l lin kt phn cc,  halogen mang
mt phn in tch m cn cacbon mang mt phn in tch dng.

Tu thuc vo bn cht ca dn xut halogen v iu kin tin
hnh phn ng, s th nguyn t halogen c th xy ra theo
nhng c ch khc nhau.

Th d : Dn xut halogen no bc III di tc dng ca dung mi phn cc b
phn ct d li  mc  khng ng k (v chiu nghch lun chim u th) :

(1 )    

Cacbocation sinh ra kt hp ngay vi OH to thnh ancol :

(2)

Giai on (2) xy ra nhanh v khng thun nghch,  v th n lm cho cn bng

(1 ) chuyn dch v pha phi,  dn ti s th

hon ton Br bng OH.

2. Phn ng tch hiro halogenua

a) Thc nghim 

un si dung dch gm C2H5Br v KOH
trong C2H5OH.  Nhn bit kh sinh ra bng
nc brom (hnh 8.1 ).

b) Gii thch 

Kh sinh ra lm mt mu nc brom ng

thi to thnh nhng git cht lng khng tan

trong nc (C2H4Br2), kh  l CH2 = CH2

(etilen).  iu  chng t  xy ra phn

ng tch HBr khi C2H5Br :



o

2 2 2 2 2
ancol, t

CH CH CH = CH + KBr + H O+KOHH Br

21 3

XC
+

Nc brom

H2O

CH3CH2Br

KOH

C2H5OH

Hnh 8.1 - Th nghim tch HBr 

t C2H5Br



c)  Hng ca phn ng tch hiro halogenua

Th d :

Quy tc Zai-xp : Khi tch HX khi dn xut halogen, nguyn t halogen (X)
u tin tch ra cng vi H  nguyn t C bc cao hn bn cnh.

3. Phn ng vi magie

Cho bt magie vo ietyl ete (C2H5OC2H5)  khan, khuy mnh.  Bt Mg khng
bin i g.  Nh t t vo  etyl bromua, khuy u.  Bt magie dn dn tan ht,
ta thu c mt dung dch ng nht.

CH3CH2 Br + Mg CH3CH2 Mg Br (etyl  magie bromua tan trong ete)

Etyl magie bromua c lin kt trc tip gia cacbon v kim loi (C Mg) v th
n thuc loi hp cht c kim (hu c kim loi).  Lin kt C Mg l trung tm
phn ng.  Hp cht c magie tc dng nhanh vi nhng hp cht c H linh ng
nh (nc, ancol,) v tc dng vi kh cacbonic,. . .  

IV - ng dng

1 . Lm dung mi

Metylen clorua,  clorofom, cacbon tetraclorua,  1 ,2-icloetan l nhng cht lng
ho tan c nhiu cht hu c ng thi chng cn d bay hi,  d gii phng
khi hn hp, v th c dng lm dung mi  ho tan hoc  tinh ch cc
cht trong phng th nghim cng nh trong cng nghip.

2. Lm nguyn liu cho tng hp hu c

Cc dn xut halogen ca etilen,  ca butaien c dng lm monome  tng
hp cc polime quan trng.  Th d CH2 = CHCl tng hp ra PVC dng ch to
mt s loi ng dn, vi gi da,, CF2 = CF2 tng hp ra teflon, mt polime
siu bn dng lm nhng vt liu chu kim, chu axit,  chu mi mn,  Teflon
bn vi nhit ti trn 300oC nn c dng lm lp che ph chng bm dnh cho
xoong, cho, thng cha.


ete khan
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CH = CH  CH3     (San phm chnh)CH3  

= CH  CH2  CH3     (San phm phu)CH2

CH2 CHCHCH3

I II

H Br H

KOH, ancol, to

HBr



3. Cc ng dng khc

Dn xut halogen thng l nhng hp cht c hot tnh sinh hc rt a dng.  

Th d CHCl3,  ClBrCH CF3 c dng lm cht gy m trong phu thut.  

Nhiu dn xut polihalogen c tc dng dit su b trc y c dng nhiu

trong nng nghip,  nh C6H6Cl6,  nhng chng cng gy tc hi lu di i vi

mi trng nn ngy nay  khng c s dng na.  

Rt nhiu cht phng tr dch hi,  dit c,  kch thch sinh trng thc vt c

cha halogen (thng l clo)  hin nay vn ang c s dng v mang nhng

ch li trong sn xut nng nghip.

CFCl3 v CF2Cl2 trc y c dng ph bin trong cc my lnh, hp xt ngy

nay ang b cm s dng, do chng gy tc hi cho tng ozon.

Bi tp 

1 . Gi  tn  cc dn xut halogen sau  theo 2 cch  v ch r bc ca chng.  

a)  CH3I ,    CHI3,   BrCH2CH2CH2CH2Br,      CH3CHFCH3,   (CH3)2CClCH2CH3

b) CH2=CHCH2Br,    C6H5CH2I ,    p-FC6H4CH3 ,   o-ClC6H4CH2CH3  ,    m-F2C6H4

2. Hy vit cng  thc cu  trc v  gi  tn  cc ng  phn  ng  vi  cng  thc phn  t :  

a)  C2H2ClF ;   b)  C3H5Cl.

3. Nhit  si  (oC) ca mt s dn xut halogen cho trong bng sau  :  

a)  Hy cho bit s bin  i  nhit  si  ghi  trong  bng c theo quy lut no khng ?

b)  Hy ghi  nhit  si  ca cc hirocacbon vo ct cui  cng ca bng v so snh vi

nhit  si  ca cc dn xut halogen tng ng ri  rt ra nhn xt.

Cng thc X = F X = Cl X = Br X = I X = H

CH3X - 78 - 24 4 42

CHX3 - 82 61 1 50 Thng hoa  21 0

CH3CH2X - 38 1 2 38 72

CH3CH2CH2X - 3 47 71 1 02

(CH3)2CHX - 1 0 36 60 89

C6H5X 85 1 32 1 56 1 88
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4. Hy ghp cc cht c k hiu bi  cc ch ci   ct bn phi  vo cc loi  dn xut 

halogen  ct bn tri  sao cho ph  hp.

a)  Dn xut halogen loi  ankyl A.  CH2=CH-CH2-C6H4-Br

b)  Dn xut halogen loi  anlyl B.  CH2=CH-CHBr-C6H5

c)  Dn xut halogen loi  phenyl C.  CH2=CBr-CH2-C6H5

d)  Dn xut halogen loi  vinyl D.  CH3-C6H4-CH2-CH2Br

5. Hy vit phng trnh  ho hc ca cc phn ng sau  v gi  tn  sn phm to thnh  :

a)  CH3CHBrCH2CH3 vi  dung dch  NaOH/H2O,  un nng.

b)  CH3CHBrCH2CH3 vi  dung dch  KOH/ancol,  un  nng.

6. Hy hon thnh cc s  phn  ng tng hp PVC v pol i  cloropren cho di  y v

cho bit hin  nay PVC c tng  hp theo s  phn  ng no ?

a)  

b)   

c)  

7. Hy phn bit cc cht sau  bng phng php ho hc :

a)  Hexyl  bromua,  brombenzen,  1 brombut2en.

b)  1 Clopent-2-en,   pent-2-en,  1 clopentan.

8. Trong cng nghip,  ngy nay ngi  ta

iu  ch pol i(vinyl  clorua)  (PVC) theo s

 k thut nh  hnh bn :  

a)  T s  k thut  cho,  hy vit

phng trnh  ho hc ca phn ng xy

ra  giai  on clo ho (1 ),  giai  on nhit

phn (2)  v giai  on chuyn HCl  thnh

Cl2 (3).

b)  Nu  u  im ca s  ny so vi  s

 iu  ch PVC cho  cu  (a)  v (b)  bi

tp 6.

c)  Tnh  th tch  kh eti len  v kh clo (ktc)  cn  sn xut 1  tn  PVC theo s  trn,

gi s cc phn ng  u  t hiu  sut 1 00%.

   

o oxt, t HCl, xt xt, t , p
4 4 4 52CH CH C H C H Cl Poli  cloropren

  

o o1 500 C HCl xt, t , p
4 2 2CH C H B PVC

  

oCl NaOH, e tan ol xt, t , p2
2 2CH  = CH   A B PVC
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CH2  =  CH2

CH2  =  CHCl

ClCH2   CH2Cl

Cl2

O2

H2OCl2

Nhit phn

(1 )

(2)

(3)

xt,  to

HCl

PVC



Vo  khong  n hng  n m  1 940  -  1 948 ,  n gi  ta  pht  h i n  th y  rng  axi t  

2 ,4-iclophenoxiaxetic (2 ,4-D),  axi t 2 ,4,5-triclophenoxiaxetic (2 ,4,5-T)   nng  c

phn  triu  c tc dng kch  thch  s sinh  trng thc vt nhng  nng  cao hn  chng

c tc dng tiu  dit cy c.  T  chng c sn  xut  quy m cng nghip dng lm

cht dit c pht quang rng rm.  Trong qu trnh  sn  xut 2 ,4-D v 2 ,4,5-T t phenol

lun  to ra mt lng nh tp cht l  ioxin.   l mt cht cc c,  tc dng ngay 

nng  cc nh (c phn  t),  gy ra nhng  tai  ho cc k nguy him (ung th,  qui  thai ,

d  tt, . . . ) .

Trong cuc chin  tranh   Vit Nam,   quc M  ri  xung Min  Nam nc ta hng

vn  tn  cht c mu  da cam trong  c cha 2 ,4-D,  2 ,4,5-T v ioxin  m hu  qu ca

n vn  cn  cho n  ngy nay.  

Cl

Cl

Cl

Cl

Cl

Cl

Cl

O

O

Cl

Cl

OCH2COOHOCH2COOH

2,4  D 2,4,5  T ioxin
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2,4-D,  2,4,5-T v ioxin
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I  - kin thc cn nm vng

1 . Phn ng th

Dn xut loi ankyl halogenua khng phn ng vi nc  nhit  thng

cng nh khi un si,  nhng b thu phn khi un nng vi dung dch kim

to thnh ancol :

R CH2CH2X +  OH R CH2CH2OH + X

Dn xut loi anlyl halogenua b thu phn ngay khi un si vi nc :

R CH = CH CH2 X + H2O   R CH = CH CH2 OH + HX

Dn xut loi vinyl halogenua v phenyl halogenua khng phn ng vi dung

dch kim  nhit  thng cng nh khi un si.  Chng ch phn ng  nhit

 v p sut cao,  th d :

2. Phn ng tch 

Khi un vi dung dch kim trong ancol,   dn xut halogen b tch HX to thnh

lin kt bi.

Quy tc Zai-xp : Khi tch HX khi dn xut halogen, nguyn t halogen (X)

u tin tch ra cng vi H  nguyn t C bc cao hn bn cnh.

Cl + 2NaOH ONa + NaCl + H2O
300

o
C, 200atm



ot

Luyn tp
Dn xut halogen

 Hiu  phn  ng th v phn  ng tch  ca dn  xut halogen.  

 Bit ng dng dn xut halogen trong tng hp hu c v trong thc t.

CR

H

C

X

C

H

HHH
KOH/Ancol

+ KOHH C =R C C

H

HHH

+ KX + H2OH
KOH/ancol

to
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I I  - Bi  tp

1 . a) Hy thit lp biu thc tnh gi tr (+v) i vi dn xut halogen (xem bi tp 1   bi 44).

b)  Tnh  (+v)  i  vi  cc cht sau  :  C6H6Cl6,  C5H5Cl,  C8H5Br3,  C1 2H4Cl4O2 .

2. a) Trong hai  l in  kt C-Cl  v H-Cl  l in  kt no phn cc hn,  v  sao ?

b)  V sao dn  xut halogen hu  nh khng tan  trong nc m tan  tt trong dung mi

hu c nh hirocacbon,  ete,  ancol  ?

3. Cho cc hp cht sau  :  2-clobutan,  vinyl  bromua,  benzyl  clorua.  Dng cng thc cu

to,  hy vit phng trnh  nu xy ra phn ng ca tng hp cht ln  lt vi  cc tc

nhn sau  :

a)  NaOH/H2O/ to ;            b)  KOH/butanol/ to ;    c)  Mg/ete.

4. Khi  un si  dung dch  gm C4H9I ,  etanol  v KOH ngi  ta thu  c ba anken m khi

hiro ho chng th u  nhn c butan.  Hy vit s  phn  ng to ra cc anken

v cho bit anken  no l sn  phm ph.

5. Cho cc ho cht sau  :  etanol,  axit axetic,  etyl  clorua,  axit sunfuric,  natri  h iroxit v 

mangan ioxit.

a)  Hy  ngh  mt s  phn ng n  gin  nht  iu  ch 1 ,2-icloetan.

b)  Hy tnh  xem  iu  ch 49,5 g  1 ,2-icloetan  th cn  dng  bao nhiu  gam mi  cht

trong s  phn ng  ngh  (coi  hiu  sut cc phn  ng u  t 1 00%).

6.  iu  ch cloropren (2-clobuta-1 ,3-ien),  ngi  ta ime ho axeti len  ri  cho sn

phm thu  c phn ng vi  HCl.

a)  Hy vit phng trnh  ho hc ca cc phn ng xy ra v cho bit sn  phm ph

trong mi  giai  on c to ra nh th no.

b)  Vit phng trnh  ho hc ca phn ng trng hp cloropren,  gi  tn  sn  phm v

cho bit ng dng ca n.  

7. Hy  ngh  s  cc phn ng  k tip nhau  thc hin  c cc chuyn ho sau  :

a)   CH3CH2CH2CH2Cl    CH3CHClCH2CH3

b)  C6H6    C6H5CHClCH2Cl

8. Hy in  ch  (ng)  hoc S (sai)  vo cc du [  ]   mi  cu  sau  :

a) Sn phm chnh khi  monoclo ho isopentan  l dn xut clo bc I I I .     [  ]

b)  Sn phm chnh  khi  monobrom ho isopentan  l dn xut brom bc I I I .   [  ]

c)  Sn phm chnh khi  un  si  2-clobutan vi  KOH/etanol  l but-1 -en.   [  ]

d)  Sn phm chnh  khi  chiu  sng hn hp toluen v clo l p-clotoluen.   [  ]
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I  - nh ngha, Phn loi,  ng phn v danh php 

1 . nh ngha

Ancol l nhng hp cht hu c m phn t c nhm hiroxyl (OH) lin kt trc
tip vi nguyn t cacbon no.

Ancol quen thuc vi chng ta l C2H5_OH, c gi l ancol etylic hoc
etanol.  Cc ancol no,  n chc,  mch h hp thnh dy ng ng ca ancol
etylic c cng thc chung l CnH2n+1OH (n 1 ).

2. Phn loi 

Ancol c phn loi theo cu to gc hirocacbon v theo s lng nhm
hiroxyl trong phn t nh th d  bng di y.

Bng 8.2.  Phn loi ancol

Ancol
Phn loi  theo cu to

gc hirocacbon
Phn loi  theo s

lng nhm hiroxyl

C2H5OH Ancol  no,  bc I (*) Ancol  n chc (monoancol)

Xiclo  C6H11OH Ancol  no,  bc I I Ancol  n chc (monoancol)

(CH3)3COH Ancol  no,  bc I I I Ancol  n chc (monoancol)

HO-CH2CH2-OH Ancol  no,  bc I Ancol  a chc (pol iancol)

HO-CH2CHOHCH2-OH Ancol  no,  bc I ,  I I Ancol  a chc (pol iancol)

CH2=CH-CH2-OH Ancol  khng no,  bc I Ancol  n chc (monoancol)

C6H5CH2OH Ancol  thm bc I Ancol  n chc (monoancol)

ancol :
Cu to, danh php, tnh cht vt l 

Bit cu  to phn  t,  l in  kt hiro v tnh  cht vt l  ca ancol .  

(*) Bc ca ancol bng bc ca nguyn t cacbon lin kt vi nhm OH
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3. ng phn v danh php

a) ng phn

Ngoi ng phn nhm chc (chng hn CH3CH2OH v CH3OCH3),  ancol c
ng phn mch cacbon v ng phn v tr nhm chc.  Th d :

CH3CH2CH2CH2OH CH3CH2CH(OH)CH3 (CH3)2CHCH2OH (CH3)3COH     

ancol  butyl ic                 ancol  sec-butyl ic              ancol  isobutyl ic      ancol  tert-butyl ic

b) Danh php 

Tn thng thng :

Th d :

CH3OH           (CH3)2CHOH           CH2 =CHCH2OH         C6H5CH2OH

ancol  metyl ic       ancol  isopropylic          ancol  anlyl ic                     ancol  benzylic

Tn thay th :

Mch chnh c quy nh l mch cacbon di nht c cha nhm OH.

S ch v tr c bt u t pha gn nhm OH hn.  Th d :

butan-1 -ol               butan-2-ol                 2-metylpropan-1 -ol       2-metylpropan-2-ol

etan-1 ,2-iol  propan-1 ,2,3-triol 3,7-imetyloct-6-en-1 -ol
(etylen glicol)       (glixerol) (xitronelol,  trong tinh du s)

II  - Tnh cht vt l v lin kt hiro ca ancol

1 . Tnh cht vt l

Hng s vt l ca mt s ancol thng gp c ghi trong bng 8.3.  

=3 2 2 2 2||

3 3

CH C CHCH CH CHCH CH OH

CH CH

 2 2|| |
CH CH CH

OH OHOH

2 2
| |
CH CH

OH OH



|

3 2 3 3 2 3 3 2 3 3|| |

3 3

OH

CH [CH ] OH CH CH CHCH CH CHCH OH CH C CH

CHCHOH
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Ancol  + tn gc hirocacbon  + ic

Tn hirocacbon tng ng theo mch chnh   + s ch v tr + ol  



Bng 8.3.  Hng s vt l ca mt s ancol

iu kin thng, cc ancol t CH3OH n khong C12H25OH l cht lng, t
khong C13H27OH tr ln l cht rn.  

Cc ancol c t 1  n 3  nguyn t C trong phn t tan v hn trong nc.  Khi
s nguyn t C tng ln th  tan gim dn.

Cc poliol nh etylen glicol,  glixerol thng snh, nng hn nc v c v ngt.

Cc ancol trong dy ng ng ca ancol etylic u l nhng cht khng mu.

2. Lin kt hiro

a) Khi nim v lin kt hiro

Ngi ta nhn thy rng nhit  nng chy, nhit  si,   tan trong nc ca
ancol u cao hn so vi hirocacbon, dn xut halogen hoc ete c khi lng
mol phn t chnh lch nhau khng nhiu (bng 8.4).

222

Cng thc tnc,
oC ts,

oC D,  g/cm3  tan,  g/1 00g H2O

CH3OH 97,7 64,7 0,792 

CH3CH2OH 11 4,5 78,3 0,789 

CH3CH2CH2OH 1 26,1 97,2 0,804 

CH3CH(OH)CH3 89,0 82,4 0,785 

CH2=CHCH2OH 1 29,0 97,0 0,854 

CH3CH2CH2CH2OH 89,5 11 7,3 0,809 9 (1 5oC)

CH3CH2CH(OH)CH3 11 4,7 99,5 0,806 1 2,5 (25oC)

(CH3)2CHCH2OH 1 08,0 1 08,4 0,803 9,5 (1 8oC)

(CH3)3COH 25,5 82,2 0,789 

(CH3)2CHCH2CH2OH 11 7,2 1 32,0 0,81 2 2,7 (22oC)

HO CH2CH2OH 1 2,6 1 97,8 1 ,1 1 5 

HOCH2CHOHCH2OH 20,0 290,0 1 ,260 

C6H5CH2OH 1 5,3 205,3 1 ,045 4,0 (1 7oC)



Bng 8.4.  Nhit  nng chy,  nhit  si,   tan trong nc ca mt s hp cht

 gii thch iu ,  hy so snh s phn cc  nhm C O H ancol v  phn

t nc (hnh 8.2).

Hnh 8.2. S phn cc  nhm C-O-H ancol v  phn t nc

Nguyn t H mang mt phn in tch dng (+)  ca nhm OH ny khi  gn
nguyn t O mang mt phn in tch m ( )  ca nhm OH kia th to thnh
mt lin kt yu gi l lin kt hiro, biu din bng du  nh   hnh 8.3.
Trong nhiu trng hp, nguyn t H lin kt cng ho tr vi nguyn t F,  O
hoc N thng to thm lin kt hiro vi cc nguyn t F,  O hoc N khc.

Hnh 8.3. Lin kt hiro : a)  gia cc phn t nc ; b)  gia cc phn t ancol ;
c)  gia cc phn t ancol vi cc phn t nc.

b) nh hng ca lin kt hiro n tnh cht vt l

Do c lin kt hiro gia cc phn t vi nhau (lin kt hiro lin phn t),  cc
phn t ancol ht nhau mnh hn so vi nhng phn t c cng phn t 
khi nhng khng c lin kt hiro (hirocacbon, dn xut halogen, ete,).  

O


C
+

H
+

105o

O


H
+

H
+

104,5o

CH
3
CH

3
CH

3
OH CH

3
F CH

3
OCH

3

M,  g/mol 30 32 34 46

tnc,  
oC 1 72 -98 1 42 1 38

ts,  
oC 89 65 78 24

 tan,  g/1 00g  H2O 0,007  0,25 7,6
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V th cn phi cung cp nhit nhiu hn  chuyn ancol t trng thi rn sang
trng thi lng (nng chy) cng nh t trng thi lng sang trng thi kh (si).

Cc phn t ancol nh, mt mt c s tng ng vi cc phn t nc (hnh
8.4),  mt khc li c kh nng to lin kt hiro vi nc (hnh 8.3c),  nn c th
xen gia cc phn t nc, gn kt vi cc phn t nc.  V th chng ho tan
tt trong nc.

Bi tp

1 . Hy in  cc cm t thch  hp vo ch trng trong cu  sau  :  V hnh  thc th bc ca

ancol  bin  i  . . . (a). . . ,  nhng v thc cht th ngi  ta ch chia ancol  thnh . . . (b). . .  bc.

A.  t I  n IV ;   B.  t I  n I I I  ;   C.  t 0 n I I I  ;   D.  t 0 n IV ;    E.  1  ;    G.  2 ;    H.  3 ;    K.   4.

2. Gi  tn  thay th,  tn  thng thng (nu c)  v cho bit bc ca cc ancol  sau  :       

a)  CH3CH2CH2CH2OH b)  CH3CH(OH)CH2CH3 

c)   (CH3)3COH d) (CH3)2CHCH2CH2OH

e)  CH2=CH CH2OH g)  C6H5CH2OH

3. Vit cng thc cu to ca cc ancol  sau  :

a)  Ancol  isobutyl ic b)  3-Metylbutan-1 -ol

c)  2-Metylhexan-3-ol  d)  Xiclohexanol

e)  But-3-en-1 -ol g)   2-Phenyletan-1 -ol

4.  Hai ng phn A v B ch cha C,  H  v O.  t chy hon ton 1 ,38 g A thu c 1 ,344 lt

kh CO2 (ktc)  v 1 ,62 g  nc.  T khi  hi  ca B so vi  hiro bng 23.  A tc dng vi

natri  gii  phng hiro cn B khng phn  ng vi  natri .  Hy xc nh  cng thc phn t,

nhm chc v cng thc cu to ca A v B.

5. Hy vit cng thc cu  to v gi  tn  cc ancol  ng phn ng vi  cng thc phn t

C5H 1 2O.

6. Trong mi  cp cht sau  y cht no c nhit  si  cao hn,  tan  trong nc tt hn,

v sao ?

a)  CH3OH v CH3OCH3 b)  C2H5OH v C2H5OCH3

c)  C2H5F v C2H5OH d) C6H5 CH2OH v C6H5OCH3
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a) b)

Hnh 8.4. M hnh phn t nc (a)  ;
etanol (b)  
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I  - Tnh cht ho hc 

1 . Phn ng th H ca nhm OH ancol  

a) Phn ng chung ca ancol

Thc nghim : Cho Na tc dng

vi etanol d (bnh A khng cn

un nng),  phn ng xy ra m du

(khng mnh lit nh vi nc).

Chng ct ui ht etanol d, trong

bnh cn li cht rn l natri etylat :

C2H5OH + Na H2 + C2H5ONa

natri  etylat

Cho nc vo bnh A, cht rn tan ht.  Dung dch thu c lm hng phenolphtalein.

Chng ct th li thu c etanol ( bnh B) v NaOH ( bnh A) :

C2H5ONa + HOH  C2H5OH + NaOH

 Ancol tc dng vi kim loi kim
to ra ancolat v gii phng hiro :

 Ancol hu nh khng phn ng
c vi NaOH, m ngc li,  natri
ancolat b thu phn hon ton :

1

2

ancol :
Tnh cht ho hc, 
iu ch v ng dng

 Bit phn  ng th,  phn  ng tch  v phn  ng oxi  ho ca ancol .

 Bit phng php iu  ch v ng dng ca ancol .

(A)

(B)

Hnh 8.5.  Th nghim v s to thnh v 
thu phn natri etylat

RO H + Na   H2 +   RO Na

natri  ancolat

RO Na + H OH   RO H + NaOH

1

2

54



b) Phn ng ring ca glixerol

Glixerol ho tan c Cu(OH)2  to thnh phc cht tan,  mu xanh da tri :

ng(I I )  gl ixerat,  mu xanh da tri

Phn ng ny c dng  nhn bit glixerol v cc poliancol m cc nhm OH
nh vi nhng nguyn t C cnh nhau, chng hn nh etylen glicol.

2. Phn ng th nhm OH ancol

a) Phn ng vi axit 

Kt qu thc nghim cho thy :

(CH3)2CHCH2CH2OH (ancol isoamylic),

hu nh khng tan trong nc, khng

tc dng vi axit long, lnh nhng tan

trong H2SO4 m c.  

(CH3)2CHCH2CH2 OH +  H2SO4   (CH3)2CHCH2CH2 OSO3H + HOH   

isoamyl hirosunfat (tan  trong H2SO4)

Nhn xt

Ancol tc dng vi cc
axit mnh nh axit sunfuric
m c lnh, axit nitric
m c, axit halogenhiric
bc khi.  Nhm OH ancol
b th bi gc axit (A).

b) Phn ng vi ancol 

un etanol vi H2SO4
c  140oC, c 2 phn t ancol tch 1  phn t nc to thnh 1  phn t ietyl ete.
(Thc cht y l phn ng th nhm OH bng OC2H5).

C2H5O H + HO C2H5 C2H5 O C2H5 + HOH
4

o

2H SO

140 C
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    C5H1 1OH

C5H1 1OHH2O

H2SO4 loang
+ H2SO4
m c

(A) (B) (C)

R OH  + HA  RA  + H2O

CH2 OH

CH2 OH

CH  OH  + 3HNO3 CH  ONO2  + 3H2O

CH2 ONO2

CH2 ONO2

C2H5 OH  + HBr  C2H5 Br  + H2O

glixerol "gl ixeryl  trinitrat"

CH O OCuH  + HO OH  + H CH

CH2 OH CH2HO

CH2HOCH2 OH

CH O OCu CH + 2H2O

CH2 OH CH2HO

CH2HOCH2 OH



CH2 = CH2 + HOH CH3CH2OH

(C6H10O5)n +  nH2O  nC6H12O6

tinh  bt glucoz

C6H12O6     2C2H5OH  +  2CO2
enzim



enzim


4
o, 300 C2H SO

3. Phn ng tch nc

Khi un vi H2SO4 c  170
oC, c mi phn t ancol tch 1  phn t nc, to

thnh 1  phn t anken.

Hng ca phn ng tch nc
ni phn t tun theo quy tc
Zai-xp :

Nhm OH u tin tch ra cng vi H  nguyn t C bc cao hn bn cnh  to
thnh lin kt i C = C.   

Th d :

4. Phn ng oxi ho

 Ancol bc I b oxi
ho nh thnh anehit.

 Ancol bc II b oxi
ho nh thnh xeton.

 Ancol bc III  b oxi
ho mnh th gy
mch cacbon.

 Ancol chy to
thnh CO2,  H2O v
to nhit.

II  - iu ch v ng dng

1 . iu ch   

a) iu ch etanol trong cng nghip

 Hirat ho etilen

xc tc axit.

 Ln men tinh bt.

CH3CH = CHCH3  + CH2 = CHCH2CH3
H2CCHCHCH3

I II

H OH H

H
2
SO

4
, to

H
2
O

but-2-en (San phm chnh) but-1 -en (San phm phu)
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4
o

2
2 2 2 2

H SO

170 C
CH CH CH =CH  + 
| |

H_OH

H OH

toRCHR

OH
+ CuO RCR

O

+ Cu + H2O

xeton

to nCO2  + (n+1 ) H2OCnH2n+1OH + O2
3n
2

toRCH2 + CuO RCH= + Cu  + H2O
anehit



b) iu ch metanol trong cng nghip

Metanol c sn xut t metan theo hai cch sau :

 CH4 + H2O CO + 3H2

CO  +  2H2 CH3OH

 2CH4 +  O2 2CH3   OH

2. ng dng

a) ng dng ca etanol 

Etanol l ancol c s dng nhiu nht.  

 Etanol c dng lm nguyn liu  sn xut cc hp cht khc nh ietyl ete,
axit axetic,  etyl axetat,. . .  

 Mt phn ln etanol c dng lm dung mi  pha ch vecni,  dc phm,
nc hoa,. . .

 Etanol cn c dng lm nhin liu :  dng cho n cn trong phng th
nghim, dng thay xng lm nhin liu cho ng c t trong.

  ch cc loi ru ung ni ring hoc cc  ung c etanol ni chung,
ngi ta ch dng sn phm ca qu trnh ln men ru cc sn phm nng
nghip nh :  go,  ng,  sn,  la mch, qu nho,. . .  Trong mt s trng hp cn
cn phi tinh ch loi b cc cht c hi i vi c th.  Ung nhiu ru rt c
hi cho sc kho.

b) ng dng ca metanol

 ng dng chnh ca metanol l  sn xut anehit fomic (bng cch oxi ho
nh) v axit axetic (bng phn ng vi CO).  Ngoi ra cn c dng  tng hp
cc ho cht khc nh metylamin, metyl clorua,. . .

 Metanol l cht rt c,  ch cn mt lng nh vo c th cng c th gy m
lo,  lng ln hn c th gy t vong.

Bi tp

1 . Trong phng th nghim,   tiu  hu cc mu natri  d,  trong cc cch di  y,  cch

no l ng ?


Cu

o200 C, 100atm


ZnO, CrO3
o400 C, 200atm



ot , xt

228



A.  Cho vo mng nc thi.       B.  Cho vo du  ho.

C.  Cho vo cn  96o .          D.  Cho vo dung dch  NaOH.

2. Hy vit cc phng trnh  ho hc ca phn ng v gi  tn  cc sn  phm hu c to

thnh trong  cc trng hp sau  :

a)  Propan-2-ol  tc dng vi  H2SO4 c  1 40oC.

b)  Metanol  tc dng vi  H2SO4 c to thnh imetyl  sunfat.

c)  Propan-2-ol  tc dng vi  HBr v H2SO4 un nng.

d)  Ancol  isoamylic tc dng vi  H2SO4 c  1 80oC.

3. Trong cng nghip,  gl ixerol  c iu  ch nh sau :  Propen tc dng vi  clo  450oC

thu c 3-clopropen ;  Cho 3-clopropen tc dng vi  clo trong  nc thu  c 

1 ,3-iclopropan-2-ol  ;  Thu phn 1 ,3-iclopropan-2-ol  bng dung dch  xt thu  c

glixerol.  Hy vit cc phng trnh  ho hc ca phn ng xy ra.

4. Cho 1 6,6 g  mt hn hp hai  ancol  k tip nhau trong  dy ng ng ca metanol  phn

ng vi  Na d th thu  c 3,36 l t H2 (ktc).  Xc nh  cng thc cu to v thnh  phn

% khi  lng ca hai  ancol  trong hn hp .

5. Mt hc sinh   ngh  s  sn  xut metanol  v etanol  i  t cc sn  phm ca cng

nghip du  kh nh sau  :

CH4 CH3Cl  CH3OH

CH2 = CH2 CH3CH3 CH3CH2Cl CH3CH2OH

a)  Hy ch ra nhng im bt hp l  ca cc s  trn.

b)  Hy nu  s  ang c p dng trong cng nghip v gii  thch  v sao nhng s

  l hp l .

6. Bng phng php ho hc,  hy phn bit cc cht trong cc nhm sau  :

a)  Butyl  metyl  ete,  butan-1 ,4-iol  v etylen  gl icol  (etan-1 ,2-iol)  

b)  Xiclopentanol,   pent-4-en-1 -ol  v gl ixerol .

7*. Trong tinh  du  bc h c mentol ,  tinh  du  hoa hng c geraniol.  Cng thc thu  gn

nht ca chng cho  bi  khi  nim v tecpen.  

a)  Hy vit cng thc thu  gn,  phn loi  v gi  tn  chng theo danh php thay th.

b)  Vit phng trnh  ho hc ca phn ng khi  cho tc dng vi  Br2 d v vi  CuO 

un nng.

8. Bit rng  20 oC,  khi  lng ring ca etanol  bng 0,789 g/ml,  ca nc coi  nh bng

1 ,0 g/ml,  ca dung  dch  etanol  90% trong  nc bng 0,81 8 g/ml.  Hi  khi  pha dung dch

etanol  90% th th tch  dung dch  thu  c bng,  ln  hay nh hn tng  th tch  ca

etanol  v ca nc  dng.  




H O, OH2


Cl , as2

H , Ni2




H O, OH2


Cl , as2
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I  - nh ngha, phn loi v tnh cht vt l 

1 . nh ngha 

Phenol l nhng hp cht hu c m phn t c cha nhm hiroxyl (OH) lin
kt trc tip vi nguyn t cacbon ca vng benzen.

Phenol cng l tn ring ca hp cht cu to bi nhm phenyl lin kt vi nhm
hiroxyl (C6H5 OH), cht tiu biu cho cc phenol.  Nu nhm OH nh vo
mch nhnh ca vng thm th hp cht  khng thuc loi phenol m thuc
loi ancol thm. Th d :

2. Phn loi 

 Nhng phenol m phn t c cha 1  nhm OH th phenol thuc loi monophenol.
Th d : phenol,  o-crezol,  m-crezol,  p-crezol, . . .  

 Nhng phenol m phn t c
cha nhiu nhm OH th phenol
thuc loi poliphenol.  Th d :

3. Tnh cht vt l 

Phenol,  C6H5 OH, l cht rn khng mu, tan t trong
nc lnh, tan v hn  66oC, tan tt trong etanol,  ete v
axeton,. . .  Trong qu trnh bo qun, phenol thng b
chy ra v thm mu dn do ht m v b oxi ho bi
oxi khng kh.

230

phenol 

 Hiu  nh  hng qua li  gia cc nhm nguyn  t trong phn  t 

v tnh  cht ho hc ca phenol .

 Bit phng php iu  ch v ng dng ca phenol .

Hnh 8.6.  M hnh 

phn t phenol
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Phenol c,  khi tip xc vi da s gy bng.  Cc phenol thng l cht rn,  c
nhit  si cao.  phenol cng c lin kt hiro lin phn t tng t nh 
 ancol.

II  - Tnh cht ho hc

1 . Tnh axit

ng nghim (A) c nhng ht cht
rn l do phenol tan t trong nc.
ng nghim (B) phenol tan ht l do
 tc dng vi NaOH to thnh
natri phenolat tan trong nc.

C6H5OH  +   NaOH     C6H5ONa  + H2O

ng nghim (C),  khi sc kh cacbonic vo dung dch natri phenolat,  phenol
tch ra lm vn c dung dch :

C6H5 ONa +  CO2 + H2O     C6H5OH  + NaHCO3

Phenol c lc axit mnh hn ancol (khng nhng phn ng c vi kim loi
kim m cn phn ng c vi NaOH), tuy nhin n vn ch l mt axit rt yu 
(b axit cacbonic y ra khi phenolat).  Dung dch phenol khng lm i mu
qu tm.  

2. Phn ng th  vng thm

Nh nc brom vo dung dch
phenol,  mu nc brom b mt
v xut hin ngay kt ta trng.
Phn ng ny c dng 
nhn bit phenol.

Phn ng th vo nhn thm  phenol d hn  benzen ( iu kin m du hn,
th c ng thi c 3  nguyn t H  cc v tr ortho v para).

3. nh hng qua li gia cc nhm nguyn t trong phn t phenol

V sao phenol c lc axit mnh hn ancol ?  V sao phn ng th vo nhn thm
 phenol d hn  benzen ?  l do nh hng qua li gia gc phenyl v nhm
hiroxyl nh sau :
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(A) (B) (C)

CO2

H2O

  

C6H5OH

C6H5OH

    +

NaOH

C6H5ONa

    +

CO2

C6H5OH NaOH

OH OH

Br Br

Br

3HBr3Br2



Cp electron cha tham gia lin kt ca nguyn t oxi do 
cch cc electron  ca vng benzen ch mt lin kt  nn
tham gia lin hp vi cc electron  ca vng benzen lm
cho mt  electron dch chuyn vo vng benzen (mi tn
cong  hnh bn).  iu  dn ti cc h qu sau :  

 Lin kt  OH tr nn phn cc hn, lm cho nguyn t
H linh ng hn.  

 Mt  electron  vng benzen tng ln,  nht l  cc v tr o v p, lm cho
phn ng th d dng hn so vi benzen v ng ng ca n.

 Lin kt CO tr nn bn vng hn so vi  ancol,  v th nhm OH phenol
khng b th bi gc axit nh nhm OH ancol.

III  - iu ch v ng dng

1 . iu ch

Trc kia ngi ta sn xut phenol t clobenzen (xem bi Dn xut halogen).

Phng php ch yu iu ch phenol trong cng nghip hin nay l sn xut
ng thi phenol v axeton theo s  phn ng sau :

Ngoi ra,  phenol cn c tch t nha than  (sn phm ph ca qu trnh
luyn than cc).

2. ng dng

 Phn ln phenol c dng  sn xut poli(phenol-fomanehit)  (dng lm 
cht do,  cht kt dnh).

 Phenol  c  dng    iu  ch dc  phm,  phm nhum,  thuc  n
(2,4,6trinitrophenol),  cht kch thch sinh trng thc vt,  cht dit c 2,4D
(axit 2,4iclophenoxiaxetic), cht dit nm mc (nitrophenol), cht tr su b,...

Bi tp

1 . Khi  thay nguyn t H  ca hirocacbon bng nhm OH th c dn xut hiroxi. Hy
in ch   (ng)  hoc S (sai)  vo du [  ]   mi  nh  ngha sau  :

a)  Phenol  l dn xut hiroxi  ca hirocacbon thm.   [  ]

b)  Phenol  l dn xut hiroxi   m nhm OH nh vi  C ca vng thm.   [  ]

c)  Ancol  thm l dn xut hiroxi  ca hirocacbon thm.   [  ]

d)  Ancol  thm l ng ng ca phenol.   [  ]

=

+
  +
CH CHCH 1)O (kk) ; 2)H SO2 3 2 2 4

6 6 6 5 3 2 6 5 3 3
H

C H C H CH(CH ) C H OH CH COCH
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2. Hy vit cng thc cu to cc ng phn c cng thc phn t C7H8O cha vng benzen.
Gi  tn  v phn loi  chng theo nhm chc.

3. Hy a ra cc bng chng thc nghim (vit phng trnh ho hc ca phn ng)  
 chng t rng  :

a)  Phenol  c lc axit mnh hn  etanol.  Gii  thch.

b)  Phn ng th  vng benzen ca phenol  d hn ca nitrobenzen.  Gii  thch.

4. Cho phenol  tc dng  vi  hiro c xc tc Ni  v un nng th thu  c xiclohexanol.  Vit
phng trnh  ho hc ca phn ng  v  ngh  phng php tch ly xiclohexanol  v
thu  hi  phenol  cn  d (da vo tnh  cht vt l  v ho hc).

5. Hy nhn bit cc cht trong cc nhm sau  y da vo tnh  cht vt l  v ho hc 
ca chng :

a)  Phenol,  etanol  v xiclohexanol. b)  p-Crezol,  g l ixerol  v benzyl  clorua.

6.  Cho t t nc brom vo mt hn hp gm phenol  v stiren  n khi  ngng mt mu th
ht 300,0 g  dung  dch  nc brom nng  3,2%.   trung ho hn hp thu  c cn
dng 1 4,4 ml  dung  dch  NaOH 1 0% (D = 1 ,1 1  g/cm3).  Hy tnh  thnh phn phn trm
ca hn  hp ban u.

T c xa,  con  ngi   bit dng cc mui  ni trat (kal i ,  natri , . . . )   ch thuc n en.
C l thc t   gi   cho cc nh ho hc rng nhng hp cht hu  c c cha nhm
NO3  hoc NO2 c th c tnh  cht chy n ?  Tht vy,  ngi  ta nhn  thy rng cc cht
hu  c m trong phn  t cha nhiu  nhm ni tro th u  l  nhng cht n mnh,  th d  :

L mt k s ho hc,  do kinh  doanh  vic sn  xut thuc n trini trogl ixerol ,  A.  N-ben
(A.  N obel )    tr th nh  mt  tri u  ph .  Sau  mt  v  n   bt  n g,  xng  sn  xut  
trini trogl ixerol  ca ng ch cn  l  mt ci  h su  thm.  Em trai  N-ben,  cc k s v cng
nhn  lm vic trong xng u  t nn.  "Thuc n chin  tranh  l tai  ho cho con  ngi",
ngm vy nn  trc khi  mt,  N-ben   vit di  chc ginh  gia ti  ca mnh  dng l m gii
thng cho nhng cng trnh  khoa hc v ho bnh  v hnh  phc ca nhn  loi .

 l ngun  gc ca Gii  thng N-ben,  mt gii  hng nm c trao tng cho nhng
cng trnh  xut sc c  ngha v gi tr  to ln  trong cc l nh  vc khoa hc,  vn  hc v
ho bnh.

CHONO2

CH2ONO2

CH2ONO2 NO2 NO2

NO2

NO2

NO2

NO2

CH3 OH

O2N

O2N

O2N

trini trobenzen trini trotoluen trini trophenoltrini trogl ixerol
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I  - kin thc cn nm vng
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Luyn tp
Ancol,  phenol

 Hiu mi  l in quan gia cu trc v tnh cht c trng ca ancol,  phenol.

 Rn  luyn  k nng tng kt so snh  cc loi  cht hu  c.

Ancol Phenol

O H

ROH + Na RONa 

R OH + NaOH X


H2

C6H5OH  +  Na C6H5ONa

C6H5OH + NaOH

C6H5ONa + H2O


H2

ROH + HA R A + H2O C6H5OH  +  HCl

C6H5OH  +  3Br2
3HBr  +  2,4,6 Br3C6H2OH

X

- Hirat ho anken

- Th X thnh OH :

RX ROH2
NaOH, H O

ot

C6H5CH(CH3)2 C6H5OH
1) O ; 2) H SO2 2 4

Nguyn l iu   sn xut anehit,  axit,

este,  cht do,  dung mi,  nhin  l iu,  

ung,  dc phm

Dng  sn  xut cht do,  thuc n,  

dc phm,  phm nhum,  thuc tr 
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II  - Bi  tp

1 . Hy in  ch   (ng)  hoc ch S (sai)  vo cc du [  ]   mi  cu  sau  :

a)  Ancol  l hp cht cha nhm OH l in  kt trc tip vi  nguyn t C lai  ho sp3.  [  ]

b)  Phenol  l hp cht cha nhm OH l in  kt trc tip vi  nguyn t C lai  ho sp2.   [  ]

c)  Phn t ancol  khng c cha vng benzen.   [  ]

d)  Lin  kt CO  ancol  bn  hn l in  kt CO  phenol.   [  ]

e)  Lin  kt OH  ancol  phn cc hn l in  kt OH  phenol.   [  ]

2. Hy so snh  ancol  vi  phenol  v c im cu to,  tnh  cht ho hc c trng v nu

nguyn nhn dn n s khc nhau gia chng.

3. Hon thnh cc phng trnh  ho hc ca phn  ng sau,  v r vng benzen :

a)  oBrC6H4CH2Br + NaOH (dd)    ;  b)  pHOCH2C6H4OH + HBr 

c)  mHOCH2C6H4OH + NaOH (dd)   ; d)  pCH3C6H4OH + Br2 (dd)  

4. Hin  nay,  trong cng nghip ngi  ta iu  ch etanol  v phenol  nh th no ? Vit s

 phn  ng.

5. t chy hon ton mt hn hp gm hai  ancol  k tip nhau trong  dy ng ng ca

metanol,  ngi  ta thu  c 3,584 l t CO2 (ktc)  v 3,96 g  H2O.

a)  Xc nh  cng thc phn t ca hai  ancol  v thnh  phn phn trm ca chng trong

hn hp.

b)  Hai  ancol  ny c th c cng thc cu to nh th no ?

6*. Hy vit cc phng trnh  ho hc ca phn ng  thc hin  cc chuyn ho sau  :

a)  CH3CH2CH2Br thnh CH3CHBrCH3 ;  

b)  (CH3)2CHCH2CH2OH thnh (CH3)2C(OH)CH2CH3.  

7*. Hy hon chnh s  phn ng sau (cc ch ci  v du hi  ch cc sn phm chnh)  :

CH3

CH3CHCH2CH2Cl

? ? ? ? ?

KOH,  etanol KOH,  etanolHCl HCl

NaOH

H2O

NaOH

H2O

NaOH

H2O

to

to to to to

to
A B C D

HOH,H+ HOH,H+
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I  - ni  dung th nghim v cch Tin hnh 

Th nghim 1 :  Thu phn dn xut halogen

Thm 2 ml nc ct vo ng nghim cha 0,5  ml 1 ,2-icloetan hoc clorofom.
Cho tip 1  ml dung dch NaOH 20% vo ng nghim.  un si.  Gn ly lp nc,
axit ho bng HNO3 ri th bng dung dch AgNO3.  Quan st hin tng xy ra.

Th nghim 2 :  Tc dng ca glixerol vi ng(II)  hiroxit

Cho vo 2 ng nghim, mi ng 3   git dung dch CuSO4 5% v 2 ml dung dch
NaOH 10%.  Lc nh.  Nh tip vo ng th nht 5  git glixerol,  vo ng th hai 
5  git etanol ri lc nh.  Quan st s bin i ca kt ta v mu ca dung dch.
Sau  nh t t dung dch axit clohiric vo c hai ng nghim v quan st hin
tng xy ra.

Th nghim 3 :  Tc dng ca phenol vi brom

Nh t t tng git nc brom vo ng nghim cha dung dch phenol.  Quan st
hin tng xy ra v vit phng trnh ho hc ca phn ng.

Th nghim 4 :  Phn bit etanol, glixerol v phenol

Phn bit ba dung dch etanol,  glixerol v phenol cha trong ba l khng nhn.

II  - vit Tng trnh

236

Thc hnh 
Tnh cht ca mt vi dn xut      
halogen, ancol  v phenol

Thc nghim v tnh  cht vt l  v ho hc ca mt vi  dn  xut 
halogen,  ancol  v phenol .  

Bit thn  trng khi  tin  hnh  th nghim vi  cc cht chy,  n,  c.
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anehit xeton 

axit cacboxylic

Hoa,  qu,  thc vt thng c cha cc hp cht 
thuc loi anehit,  xeton v axit cacboxylic.

B dng c tng hp hu c

c im cu to ca nhm cacbonyl v nhm cacboxyl.

Phn ng cng vo nhm cacbonyl.

Phn ng oxi ho anehit v xeton.

Tnh axit v phn ng este ho ca axit cacboxylic.

Phng php iu ch v ng dng ca anehit v 
axit cacboxylic.



anehit v xeton

 Bit nh  ngha,  cu  trc,  phn  loi ,  danh  php ca anehi t v xeton.

 Bit tnh  cht vt l  v hiu  tnh  cht ho hc ca anehi t v xeton.

 Bit phng php iu ch, ng dng ca fomanehit, axetanehit  v axeton.
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I - nh ngha, cu trc, phn loi, danh php v tnh cht vt l

1 . nh ngha v cu trc

a) nh ngha

 Anehit l nhng hp cht hu c m phn t c nhm CH=O lin kt trc tip
vi nguyn t cacbon hoc nguyn t hir.  

Nhm CH=O l nhm chc ca anehit,  n c gi l nhm cacbanehit.

Th d : HCH=O (fomanehit),  CH3CH=O (axetanehit),

 Xeton l nhng hp cht hu c m phn t c nhm C=O lin kt trc tip

vi hai nguyn t cacbon.  Th d :

b) Cu trc ca nhm cacbonyl

 Nhm C = O c gi l nhm cacbonyl.  

Hnh 9.1. Cu trc ca nhm cacbonyl (a)  ; M hnh phn t anehit fomic (b)  v axeton (c)

Nguyn t  C mang lin kt i  trng thi lai ho sp2.

Lin kt i C=O gm mt lin kt  bn v mt lin kt  km bn.  Gc gia

cc lin kt  nhm >C=O ging vi gc gia cc lin kt >C=C< tc l  120o.

Trong khi lin kt C=C hu nh  khng phn cc,  th lin kt C=O b phn cc

mnh :  nguyn t O mang mt phn in tch m,  ,  nguyn t C mang mt

a) b) c)

3 3 3 6 5
| | | |

CH C CH , CH C C H

O O
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phn in tch dng, +.  Chnh v vy cc phn ng ca nhm C=O c nhng
im ging v nhng im khc bit so vi nhm C=C.

2. Phn loi

Da theo cu to ca gc hirocacbon, ngi ta phn chia anehit v xeton thnh

ba loi :  no,  khng no v thm. Th d :  CH3CH=O thuc loi anehit no,  

CH2 = CHCH=O thuc loi anehit khng no, C6H5CH=O thuc loi anehit

thm, thuc loi xeton no, thuc loi xeton thm,...  

3. Danh php

 Anehit : Theo IUPAC, tn thay th ca anehit gm tn ca hirocacbon theo
mch chnh ghp vi ui al,  mch chnh cha nhm CH=O, nh s 1  t nhm
.  Mt s anehit n gin hay c gi theo tn thng thng c ngun gc
lch s.  Th d :

 Xeton : Theo IUPAC, tn thay th ca xeton gm tn ca hirocacbon tng
ng ghp vi ui on,  mch chnh cha nhm C=O, nh s 1  t u gn nhm
.  Tn gc  chc ca xeton gm tn hai gc hirocacbon nh vi nhm C=O
v t xeton.  Th d :

Tn thay th : propan-2-on butan-2-on but-3-en-2-on
Tn gc - chc : imetyl  xeton  etyl  metyl  xeton metyl  vinyl  xeton

 Anehit thm u dy, C6H5CH = O c gi l benzanehit (anehit benzoic).

 Xeton thm u dy C6H5COCH3 c gi l axetophenon (metyl phenyl xeton).

  =3 2
| |

CH C CH CH

O

  3 2 3
| |

CH C CH CH

O

 3 3
| |

CH C CH

O

Anehit Tn thay th Tn thng thng

HCH=O metanal                   fomanehit            (anehit fomic)        

CH3CH=O    etanal   axetanehit           (anehit axetic)        

CH3CH2CH=O propanal propionanehit      (anehit propionic)

(CH3)2CHCH2CH=O 3-metylbutanal isovaleranehit      (anehit isovaleric)

CH3CH=CHCH=O but-2-en-1 -al crotonanehit        (anehit crotonic)

 3 6 5
| |

CH C C H

O

 3 3
| |

CH C CH

O



4. Tnh cht vt l

Fomanehit (ts :  19
oC) v axetanehit (ts :  21

oC) l nhng cht kh khng mu,
mi xc,  tan rt tt trong nc v trong cc dung mi hu c.  

Axeton l cht lng d bay hi (ts :  57
oC), tan v hn trong nc v ho tan c

nhiu cht hu c khc.

So vi hirocacbon c cng s nguyn t C trong phn t,  nhit  nng chy,
nhit  si ca anehit v xeton cao hn.  Nhng so vi ancol c cng s nguyn
t C th li thp hn.

Mi anehit hoc xeton thng c mi ring bit,  chng hn xitral c mi s,
axeton c mi thm nh,  menton c mi bc h,  anehit xinamic c mi qu,. . .

II  - Tnh cht ho hc 

1 . Phn ng cng

a) Phn ng cng hiro (phn ng kh)

Khi c xc tc Ni un nng,

anehit cng vi hiro to ra

ancol bc I,  xeton cng vi hiro

to thnh ancol bc II.

b) Phn ng cng nc, cng hiro xianua

 Lin kt i C=O  fomanehit
c phn ng cng nc nhng
sn phm to ra c hai nhm OH
cng nh vo mt nguyn t C
nn khng bn, khng tch ra
khi dung dch c.

 Hiro xianua cng vo nhm
cacbonyl to thnh sn phm bn
gi l xianohirin.

Phn ng  cng hiro xianua vo
nhm cacbonyl xy ra qua hai
giai on, anion NC phn ng
 giai on u, ion H+ phn ng
 giai on sau.



  +   

oNi, t
3 2 3 2

oNi, t
3 3 2 3 3

| | |

CH CH = O + H  CH CH _OH

CH C CH H CH CH CH

O OH

= +

  +    

2 2

|

3 3 3 3|| |

OH
H C O HOH H C

OH

CN

CH C CH H CN CH C CH

O OH

(khng bn)

xianohirin



 +

  



 +  

 

_
3 3

3 3
| |

CH CH=O +  N C CH CH O
|
C N

CH CH O H CH CH OH  

C N C N
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2. Phn ng oxi ho

a) Tc dng vi brom v kali pemanganat 

 Th nghim :

 Nh nc brom vo dung dch axetanehit,  mu ca nc brom b mt.

 Nh nc brom vo dung dch axeton, mu ca nc brom khng b mt.

 Nh dung dch kali pemanganat vo dung dch axetanehit,  mu tm b mt.

 Nh dung dch kali pemanganat vo dung dch axeton, mu tm khng b mt.

 Gii thch :  Xeton kh b oxi ho.  Anehit rt d b oxi ho,  n lm mt mu
nc brom, dung dch kali pemanganat v b oxi ho thnh axit cacboxylic,  
th d  :

RCH = O  +  Br2 +  H2O   RCOOH  +  2HBr

b) Tc dng vi ion bc trong dung dch amoniac

 Th nghim :  Cho dung dch amoniac vo ng nghim ng dung dch bc
nitrat n khi kt ta sinh ra b ho tan hon ton, thm vo  dung dch 
axetanehit ri un nng th thy trn thnh ng nghim xut hin lp bc sng
nh gng, v th gi l phn ng trng bc.

 Gii thch :  Amoniac to vi Ag+  phc cht tan trong nc.  Anehit kh c
Ag+  phc cht  thnh Ag kim loi :

AgNO3 +  3NH3 +  H2O   [Ag(NH3)2]OH  +  NH4NO3

(phc cht tan)

RCH=O  +  2[Ag(NH3)2]OH   RCOONH4 + 2Ag + 3NH3  + H2O

Phn ng trng bc c ng dng  nhn bit anehit v  trng gng, trng
rut phch.

3. Phn ng  gc hirocacbon

Nguyn t hiro  bn cnh nhm cacbonyl d tham gia phn ng.  Th d :

III  - iu ch v ng dng

1 . iu ch

a) T ancol

 Phng php chung  iu ch anehit v xeton l oxi ho nh ancol bc I,
bc II tng ng bng CuO (xem bi 54).

  +    +
CH COOH3

3 3 2 3 2
| | | |

CH C CH Br CH C CH Br HBr

O O
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 Fomanehit c iu ch trong cng nghip bng cch oxi ho metanol nh
oxi  khng kh  600  700oC vi xc tc l Cu hoc Ag :

2CH3   OH  + O2 2HCH = O  +  2H2O

b) T hirocacbon

Cc anehit v xeton thng dng thng c sn xut t hirocacbon l sn
phm ca qu trnh ch bin du m.

 oxi ho khng hon ton metan l phng php mi sn xut fomanehit :

CH4 + O2 HCH = O  + H2O

 oxi ho etilen l phng php hin i sn xut axetanehit :

2CH2= CH2 +  O2 2CH3CH = O

 oxi ho cumen ri ch ho vi axit sunfuric thu c axeton cng vi phenol :

2. ng dng

a) Fomanehit 

Fomanehit c dng ch yu  sn xut poli(phenol-fomanehit)  (lm
cht do)  v cn c dng trong tng hp phm nhum, dc phm.

Dung dch 37-40% fomanehit trong nc gi l fomalin (cn gi l fomon)
c dng  ngm xc ng vt,  thuc da,  ty u,  dit trng,. . .

b) Axetanehit 

Axetanehit ch yu c dng  sn xut axit axetic.

c)  Axeton 

axeton c kh nng ho tan tt nhiu cht hu c v cng d dng c gii
phng ra khi cc dung dch  (do nhit  si thp) nn c dng lm dung
mi trong sn xut nhiu loi ho cht,  k c mt s polime.

Axeton cn dng lm cht u  tng hp ra nhiu cht hu c quan trng khc
nh clorofom, ioofom, bisphenol-A,.. .

Bi tp
1 . Hy in cc cm t hoc k hiu di y vo ch trng trong cu sau sao cho ph hp :

"Lin  kt i  C=O gm . . . (1 ). . .  v . . . (2). . . ,  C v O u   trng  thi  . . . (3). . . ,  O c . . . (4). . . ,
ln  hn nn  ht . . . (5). . .  v pha mnh lm cho . . . (6). . .  tr thnh  . . . (7). . .  :  O mang in
tch  . . . (8). . . ,  C mang in  tch  . . . (9). . . "

2 2 41) O 2) H SO 20%
3 2 6 5 3 3 6 5

tiu phn
trung gian

(CH ) CH C H CH CO CH C H OH     + 


PdCl , CuCl2 2



oxt, t



oAg, 600 C
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A :  l i n  kt ;  B  :  e l ectron  ;  C  :  l i n  kt  ;  D :  phn  cc ;  E  :  l i n  kt  ;  G  :  +  ;  
H  :   m in   ;  I :   ;  K :  lai  ho sp2.

2. Hy lp cng thc chung cho dy ng ng ca anehit fomic v cho dy ng ng
ca axeton.

3. Gi  tn  thay th v tn  thng thng (nu c)  cc anehit v xeton sau  :

a)   CH3CHO b) CH3CH(Cl)CHO c) (CH3)2CHCHO

d)  CH2=CHCHO e) transCH3CH=CHCHO g)  CH3COC2H5

h)   pCH3C6H4CHO i)   Cl3CCHO k)  CH2=CHCO CH3

4. Vit cng thc cu to cc hp cht sau  :

a)   Fomanehit b)   Benzanehit

c)   Axeton d)   2Metylbutanal

e)   But2en1 al g)   Axetophenon

h)   Etyl  vinyl  xeton  i )  3Phenylprop2en1al (c trong tinh du qu) 

5. a) Cng thc phn t CnH2nO c th thuc nhng loi  hp cht no ? Cho th d  i  vi
C3H6O.

b)  Vit cng thc cu to cc anehit v xeton ng phn c cng thc phn t
C5H 1 0O.

6. Hy gii  thch  v sao :

a)  Cc cht sau y c phn t khi  xp x nhau nhng li  c im si  khc nhau nhiu :
propan2ol  (82oC),  propanal  (49oC) v 2metylpropen (7oC).

b)  Anehit fomic (M  = 30,0 g/mol)  tan  trong nc tt hn so vi  etan  (M  = 30,0 g/mol).

7. Hy nu  dn chng (c vit phng trnh  ho hc ca phn ng)  chng t :

a)  Anehit v xeton u  l nhng hp cht khng no.

b)  Anehit d b  oxi  ho,  cn  xeton th kh b  oxi  ho.

c)  Fomanehit c phn ng cng HOH

8. Hy in  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  :

a)  Anehit l cht kh yu  hn xeton.  [  ]

b)  Anehit no khng tham gia phn ng cng.  [  ]

c)  Anehit no l hp cht m nhm CH=O nh vi  gc hirocacbon no hoc H.  [  ]

d)  Cng thc phn t chung ca cc anehit no l CnH2nO.  [  ]

e)  Anehit khng phn  ng vi  nc.  [  ]

9. Vit phng trnh  ho hc ca cc phn ng  xy ra theo cc s  sau  :

a)  

b)  

c)  

d)
+

+ +
  

H , Ni Br , HCuO2 2
6 5 o ot t

 C H OH I K L

+ +
+

  
H O d, H Br , HCuO2 2

6 5 2 ot
C H CH=CH E G H

+ +
 

O , PdCl , CuCl HCN2 2 2
2 2 ot

CH =CH  B D

++ +
  

AgNO /NHH ,xt O , xt 3 32 2
o o ot , p t t

CO A B ?
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Lin kt i  C=O c phn ng 
trng hp khng ?

1 0*.Oxi  ho 4,60 g  hn hp cha cng s mol  ca hai  ancol  n chc thnh anehit th

dng ht 7,95 g  CuO.  Cho ton b lng anehit thu  c phn ng  vi  dung dch

AgNO3 trong amoniac th thu  c 32,4 g  bc.  Hy xc nh  cng thc cu to ca hai

ancol  ,  bit rng  cc phn ng  u  xy ra hon  ton.

Trng hp l mt phn  ng c trng ca l in  kt C = C anken.  Liu  l in  kt C = O 
anehi t v xeton  c phn  ng trng hp khng ?  

Ch c fomanehi t,  axetanehi t v axeton  l  c phn  ng tng t phn  ng trng hp.

cc l ng fomal in  (dung dch  40% fomanehit),  sau  mt thi  gian  bo qun  thng

thy xut hin  mt lp bt mu  trng l ng xung y bnh.   chnh  l  sn  phm t trng

hp ca fomanehi t,  pol ioximetylen,  hay cn  gi  l  parafom :

nCH2 = O .. .   CH2OCH2OCH2O. . . (  CH2O )n vi  n  = 1 0  1 00

trng thi  kh,  fomanehi t cng b  trime ho thnh  trioximetylen.  Axetanehi t khi  c

xc tc axi t b  trime ho thnh  paranehit hoc tetrame ho thnh  metanehit.

trioximetylen  (cht lng)    paranehit (cht lng)     metanehi t (cht rn)

Cc pol ime v ol igome k trn  khi  b  un  nng vi  nc c mt axi t hay kim u  b

phn  hu tr l i  phn  t anehit ban  u.  V th axetanehi t (nhit  si  l  21 oC)  c

bo qun  v vn  chuyn  di  dng paranehi t (nhit  si  l  1 24oC).

Metanehi t chy to nhit mnh  nh cn,  v vy c gi  l  "cn  kh".  Trc kia,  cn

kh c s dng l m cht t rt thun  li  cho cc on  thm him,  cc th sn, . . .  hot

ng  vng Bc Cc hoc  nhng ngn  ni  quanh  nm bng tuyt bao ph.  

Ngy nay,  ngi  ta dng nhng cht c hiu   lm cho etanol  ho rn  ngay  nhit 

thng v cng gi  l  cn  kh.  Cn  kh c dng  un  nu  ngay trn  cc bn  tic v

n an  ton  hn  so vi  cc bp ga nh.

CH3

CH3

CH3CH

CH3CH
CH3CH

CHCH3

CHCH3
CHCH3

CH

CH3 CH3

O O O O

O

O

O O

OO


H O2



I  - Kin thc cn nm vng

Luyn tp
Anehit v xeton

 Nm vng s ging nhau  v khc nhau  v cu  trc v tnh  cht
ho hc ca anehit v xeton.  

 Vn dng  gii  cc bi  tp nhn  bit,  so snh  v iu  ch 
anehi t v xeton.

Anehit Xeton

C

H

O

+ R

C

R

O

+ R'

dng nguyn cht khng c l in  kt hiro.  
dung dch,  c l in  kt hiro vi  nc :

 H

C

R

O

H

O

H

dng nguyn cht khng c lin kt hiro.

dung dch,  c l in kt hiro vi  nc :

 R

C

R'

O

H

O

H

iu  kin  thng anehit C1 v C2 l cht

kh,  cc anehit khc l cht lng hoc rn,

c ts cao hn  hirocacbon nhng thp hn

ancol  tng ng.  Anehit C1 v C2 tan  tt

trong nc.  Cc anehit u c mi  ring bit.

iu  kin  thng,  cc xeton l cht lng
hoc rn,  c ts cao hn hirocacbon
nhng thp hn ancol  tng ng.  Axeton
tan v hn trong nc,  khi  s C trong
phn t tng ln  th  tan  trong nc
gim dn.

RCH2OH  RCH=O

2CH3OH  + O2 2HCH=O + 2H2O
oxt, t


oCuO, t R'CH(OH)R    R'COR 

C6H5CH(CH3)2  C6H5OH + CH3COCH3


oCuO, t

Fomanehit dng  sn xut cht do,  dc
phm, nng dc,  cht bo qun,  ty u,  . . .
Axetanehit dng  sn xut axit axetic,
dc phm,  

Axeton dng cho sn xut cht do,  dc
phm,  nng dc,  lm dung mi.  Mt s
xeton  khc dng trong sn xut nc hoa.

C

u
 t
r
c

n
g
 d

n
g


i
u
 c
h


L
i
n
 k

t 
h
i
ro

T
n
h
 c
h

t 
v

t 
l

T
n
h
 c
h

t 
h
o

 h

c





  + 

 



oNi, t
2

CH COOH3
3 3 2 HBr

3 2

R'COR + H R'CH(OH)R   

R'COR + HCN   R'C(CN)(OH)R

Khng c phn  ng  trng  bc.

CH CO CH Br

CH CO CH Br





 





oNi, t
2 2

3 2

4 3 2

2 2

RCH=O + H  RCH OH

RCH=O + HCN RCH(OH)CN

RCH=O + 2[Ag(NH ) ]OH 2Ag + 
                    RCOONH + 3NH + H O

H ORCH=O + Br + R COOH + 2HBr  
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II  - Bi  tp

1 . Hy nu  c im cu trc ca nhm cacbonyl  v nhn  xt v s khc nhau gia 

nhm chc anehit v nhm chc xeton.

2. Hy so snh  nhit  nng chy,  nhit  si  v  tan  trong  nc ca anehit,  xeton

vi  ancol  tng ng.  Gii  thch  nguyn nhn dn ti  s khc nhau gia chng.

3. a) Hy nu nhng phn ng  nhm chc ca anehit v ca xeton,  cho th d minh ho.

b)  Hy nu  cc phn ng c th dng  phn bit anehit v xeton,  cho th d  

minh  ha.

4. a)  Hy nu  phng php chung iu  ch anehit v xeton.

b)  Hy vit phng trnh  ho hc ca phn ng iu  ch anehit fomic,  anehit axetic

v axeton trong cng nghip hin  nay.

c)  Fomon hay fomalin  l g,  chng c s dng  lm g ?

5. Dng phng php ho hc hy phn bit cc cht trong cc nhm sau,  vit phng

trnh  ho hc cc phn ng xy ra :

a)  Fomalin,  axeton,  xiclohexen,  gl ixerol .

b)  Ancol  benzyl ic,  benzen,  benzanehit.

6. T qu cy hi  ngi  ta tch c 4-metoxibenzanehit,  t qu cy hi  hoang tch

c p-isopropylbenzanehit,  t qu cy vanilla tch c 4-hiroxi-3 metoxibenzanehit

(vani l in,  dng lm cht thm cho bnh ko).  Cho bit nhm metoxi  l CH3O

a) Hy vit cng  thc cu  to ca cc anehit nu  trn  v ni  ngay ( + v)  ca chng

m khng cn dng cng thc tnh  ton.

b)  Trong ba cht trn  cht no tan  trong nc nhiu  hn,  cht no c nhit  si  cao

nht,  v  sao ?

7. Khi  nung nng butan vi  xc tc ngi  ta thu  c 3 anken u  c cng thc phn t

C4H8.  Cho 3 anken  phn  ng vi  H2O,   nhit  cao,  c xc tc axit,  ri  oxi  ho

cc ancol  thu  c bng CuO  nhit  cao th thu  c hn hp cc ng phn c

cng thc phn t C4H8O.

a)  Hy vit s  phn ng biu  d in  qu trnh  nu  trn.

b)  Hy ch r sn phm chnh,  ph   mi  phn ng   cho.

8*. Cho canxi  cacbua phn ng vi  nc ri  dn  kh sinh  ra sc qua dung dch  gm HgSO4,

H2SO4,  H2O  80oC th thu  c hn hp A gm hai  cht kh.   xc nh  hiu  sut

phn ng ngi  ta cho 2,02 g  hn hp A phn ng vi  dung dch  AgNO3 trong 

amoniac d,  th thu  c 1 1 ,04 g  hn  hp rn  B.

a)  Hy vit phng trnh  ho hc ca cc phn ng xy ra.

b)  Tnh  hiu  sut phn ng cng nc vo axeti len  trong trng hp  nu.
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9*. Trong qu trnh  bo qun,  fomalin  b  c dn,  sau   lng xung y bnh  thnh lp

bt mu trng.  Phn tch cht bt mu trng  thy C chim 39,95 %,  H chim 6,67 %.

un cht bt mu trng  vi  nc c thm vi  git axit th thu  c mt dung dch c

phn ng trng  bc.  Hy xc nh  cng thc ca cht bt mu trng v gii  thch  nhng

hin  tng nu  trn.  

1 0. Hy in  ch  (ng)  hoc S (sai)  vo du [  ]   mi  cu  sau  :

a)  Anehit axetic c sn xut ch  yu  t axeti len  [  ]

b)  Axeton c sn xut ch  yu bng cch oxi  ho propan-2-ol  [  ]

c)  Fomanehit thng c bn di  dng kh ho lng [  ]

d)  Ngi  ta lau  sch sn  mu trn  mng tay bng axeton [  ]

1 1 . Hy ghp cc tn anehit hoc xeton cho  ct bn phi  vo cc cu cho  ct bn tri  :

a)  Mi  s trong du  gi  u  l ca . . . . . . . . . . . . . .  A.  anehit xinamic

b)  Mi  thm c trng ca ko bc h l ca . . . . . . . . . .  B.  xitral

c)  Mi  thm ca qu l ca . . . . . . . . . . . . C.  menton

D.  vani l in

1 2. Hy vit cng thc cu to ca cc cht cha C,  H  v O m m hnh  ca chng cho

di  y :

a)   b) c)  d)



I  - nh ngha, phn loi,  danh php 

1 . nh ngha 

Axit cacboxylic  l nhng hp cht hu c m phn t c  nhm cacboxyl 

(COOH) lin kt trc tip vi nguyn t cacbon hoc nguyn t hiro.

Nhm c gi l nhm cacboxyl, vit gn l  COOH.

2. Phn loi

 Nu nhm cacboxyl lin kt trc tip vi nguyn t hiro hoc gc ankyl th

to thnh dy axit no,  mch h, n chc,  cng thc chung l CnH2n+1COOH,

gi l dy ng ng ca axit fomic (HCOOH), th d : CH3COOH (axit 

axetic),  CH3CH2COOH (axit propionic),. . .

 Nu gc hirocacbon trong phn t axit c cha lin kt i,  lin kt ba th gi

l axit khng no,  th d : CH2 = CHCOOH, CH  C COOH,.. .

 Nu gc hirocacbon l vng thm th gi l axit thm, th d :  C6H5 COOH

(axit benzoic),. . .

 Nu trong phn t c nhiu nhm cacboxyl (COOH) th gi l axit a chc,  th

d : HOOC COOH (axit oxalic),  HOOCCH2COOH (axit malonic),. . .

3. Danh php

Theo IUPAC, tn ca axit cacboxylic mch h cha khng qu 2 nhm cacboxyl
c cu to bng cch t t axit trc tn ca hirocacbon tng ng theo
mch chnh (mch chnh bt u t nguyn t C ca nhm COOH) ri thm vo
 ui oic (bng 9.1 ).  

| |
C OH

O

axit cacboxylic :
Cu trc, danh php 
v tnh cht vt l 

 Bit nh  ngha,  phn  loi  v danh  php ca axi t cacboxyl ic.  

 Hiu  mi  l in  quan  gia cu  trc ca nhm cacboxyl  v l in  kt hiro 

 axi t cacboxyl ic vi  tnh  cht vt l  ca chng.
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Tn thng thng ca cc axit c lin quan n ngun gc tm ra chng nn
khng c tnh h thng (bng 9.1 ).

Bng 9.1.  Tn mt s axit thng gp

II  - Cu trc v tnh cht vt l

1 . Cu trc 

Nhm COOH c  hp bi  nhm cacbonyl (C=O)  v nhm hiroxyl
(OH) v th n c gi l nhm cacboxyl.  Tng tc gia nhm cacbonyl v
nhm hiroxyl lm cho mt  electron  nhm cacboxyl dch chuyn nh biu
din bi cc mi tn  hnh 9.2a.  

Hnh 9.2. a) S dch chuyn mt  electron  nhm cacboxyl
b)  M hnh phn t axit fomic 
c)  M hnh phn t axit axetic

a) b) c)

Cng thc Tn thng thng Tn thay th

H COOH

CH3 COOH

CH3CH2 COOH

(CH3)2CH COOH

CH3 [CH2 ]3 COOH

CH2=CHCOOH

CH2=C(CH3) COOH

HOOC COOH

C6H5 COOH

Axit fomic

Axit axetic

Axit propionic

Axit isobutiric

Axit valeric

Axit acryl ic

Axit metacryl ic

Axit oxal ic

Axit benzoic

Axit metanoic

Axit etanoic

Axit propanoic

Axit 2-metylpropanoic

Axit pentanoic

Axit propenoic

Axit 2-metylpropenoic

Axit etanioic

Axit benzoic
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H qu l nguyn t hiro  nhm OH axit tr nn linh ng hn  nhm OH

ancol,  phenol v phn ng ca nhm C=O axit cng khng cn ging nh ca

nhm C=O anehit,  xeton.

2. Tnh cht vt l

iu kin thng, tt c cc axit cacboxylic u l nhng cht lng hoc rn.

im si ca cc axit cacboxylic cao hn ca anehit,  xeton v c ancol c cng

s nguyn t cacbon.  Nguyn nhn l do s phn cc  nhm cacboxyl (hnh 9.2a)

v s to thnh lin kt hiro lin phn t  axit cacboxylic (hnh 9.3).

Hnh 9.3. Lin kt hiro  axit cacboxylic : a)  Dng polime ; b)  Dng ime

Axit cacboxylic cng to lin kt hiro vi nc v nhiu cht khc.  Cc axit

fomic,  axetic,  propionic tan v hn trong nc.  Khi s nguyn t C tng ln th

 tan trong nc gim.

Mi axit cacboxylic c v chua ring bit,  th d axit axetic c v chua gim, axit
xitric c v chua chanh, axit oxalic c v chua me, axit tactric c v chua nho,. . .   

Bi tp

1 . Hy in  ch  (ng)  hoc S (sai)  vo du  [ ]   mi  cu  sau  :

a)  Axit cacbonic c nhm cacboxyl.   [ ]

b)  Axit cacbonic l axit cacboxyl ic.   [ ]

c)  Axit cacboxyl ic no l axit khng cha l in  kt bi.   [ ]

d)  Axit cacboxylic khng no l axit c cha l in  kt C=C hoc C C.   [ ]

2. a) Axit cacboxylic l g  ? Phn loi  axit cacboxyl ic theo cu to gc hirocacbon.

b)  Vit cng thc cu to chung cho dy axit no n chc,  mch h.  Gi  tn  thng

thng v tn  quc t ca 5 thnh vin  u  ca dy vi  mch cacbon khng 

phn nhnh.

O O O O O O O O
C C C

C C

R R R

R R

H H H H

O OH

a) b)
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3. Vit cng thc cu to v gi  tn  thay th cc axit ng phn c cng thc phn t :

a)  C5H 1 0O2 ;                                     b)  C4H6O2.

4. V chua ca tri  cy l do cc axit hu  c c trong   gy nn.  Trong qu to c axit

2-hiroxibutanioic (axit malic),  trong qu nho c axit 2,3-ihiroxibutanioic (axit 

tactric),  trong  qu chanh c axit 2-hiroxipropan-1 ,2,3-tricacboxyl ic (axit xitric,  cn  gi

l axit l imonic).  Hy in  cc tn  di  cc cng thc sau  cho ph  hp.

5. Nu c im cu to v s phn  b mt  electron  nhm cacboxyl.  Gii  thch  :

a)  V sao lc axit ca axit cacboxyl ic ln  hn ca phenol  v ancol  ?

b)  V sao nhit  si  v nhit  nng chy ca axit cao hn so vi  ca anehit,  xeton

v ancol  c cng s nguyn t C ?

HOOC CH CH COOH

OH OH

HOOC CH
2
C CH

2
COOH

OH

COOH

HOOC CH CH
2
COOH

OH



I  - Tnh cht ho hc

1 . Tnh axit v nh hng ca nhm th

Do mt  electron  nhm OH dch chuyn v pha nhm C=O, nguyn t H
ca nhm OH tr nn linh ng nn axit cacboxylic in li khng hon ton
trong nc theo cn bng :

RCOOH  +  H2O H3O
+ + RCOO ;

Ka l mc o lc axit :  Ka cng ln th axit cng mnh v ngc li.  Lc axit ca

axit cacboxylic ph thuc vo cu to ca nhm nguyn t lin kt vi nhm

cacboxyl (k hiu chung l R).

Axit cacboxylic l nhng axit yu.  Tuy vy,  chng c y  tnh cht ca mt

axit nh :  lm  qu tm, tc dng vi kim loi gii phng hiro,  phn ng vi

baz, y c axit yu hn ra khi mui.  

 Trong cc axit no n chc,  axit fomic (R l H) mnh hn c.  Cc nhm ankyl

y electron v pha nhm cacboxyl nn lm gim lc axit :

Ka (25
oC) :  1 7,72.  1 0-5         1 ,75.  1 0-5              1 ,33.  1 0-5                1 ,29.  1 0-5            

 Cc nguyn t c  m in ln  gc R ht electron ca nhm cacboxyl nn
lm tng lc axit.  

  3 3 2 3 2 4H _ COOH  CH COOH CH CH COOH CH [CH ] COOH

+

=

_
3

a

[H O ][RCOO ]    
K

[RCOOH]  

axit cacboxylic :
Tnh cht ho hc, iu ch 
v ng dng 

 Hiu  mi  l in  quan  gia cu  trc v tnh  cht ca nhm cacboxyl .

 Bit vn  dng kin  thc c  vo phn  ng ca gc hirocacbon  ca 
axi t cacboxyl ic.

 Bit phng php iu  ch v ng dng ca axi t cacboxyl ic.
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Th d :

Ka (25
oC) :      1 ,75.  1 0-5                      1 3,5.  1 0-5                            26,9.  1 0-5  

2. Phn ng to thnh dn xut axit

a )  Phn ng vi ancol (phn ng este ho)

 Thc nghim :  Trong nhng bnh thu tinh hn kn cha hn hp phn ng,
c un nng  80oC.  Sau phn ng, chun  bng dung dch NaOH 1M ta
xc nh c lng axit axetic,  t  tnh c s mol este,  nE,   mi bnh.  Kt
qu thc nghim c biu din trn  th  hnh 9.4.

 Nhn xt :  Phn ng ca 1  mol axit axetic v 1  mol ancol etylic (xc tc axit)

t ti gii hn l to ra 2/3  mol este,  cn d 1 /3  mol axit axetic v 

1 /3  mol ancol etylic.  Khi xut pht t 1  mol este v 1  mol nc (xc tc axit)  th

thu c 1 /3  mol axit axetic,  1 /3  mol ancol etylic,  cn d 2/3  mol este,  tc l

cng t ti gii hn trn.

 Kt lun :  Phn ng ca axit axetic vi etanol xc tc axit l phn ng thun nghch

axit axetic                 etanol                             etyl  axetat 

+

   

oH , t

3 2 5 3 2 5 2CH C OH  +  C H _ O_H  CH C OC H + H O 
| | | |
O O

Hnh 9.4.  S ph thuc s mol este to thnh vo
thi gian phn ng.

4 8 1 2 1 6 20 24 28 32 t,gi

Thuy phn este

Este hoa

1,0

0,67

0,5

0,0

nE(mol)

    3 2 2CH COOH Cl CH COOH F CH COOH

253



Mt cch tng qut,  phn ng gia axit cacboxylic v ancol c vit nh sau :

axit cacboxylic      ancol                       este

Chiu thun l phn ng este ho,  chiu nghch l phn ng thu phn este.

b) Phn ng tch nc lin phn t

Khi dng P2O5 lm xc tc,  hai phn t axit tch i mt phn t nc to thnh
phn t anhirit axit.  Th d :

vit gn l (CH3CO)2O

axit axetic                             anhirit axetic

3. Phn ng  gc hirocacbon 

a) Phn ng th  gc no 

Khi dng photpho (P) lm xc tc,  Cl ch th cho H  cacbon bn cnh nhm
cacboxyl.  Th d :

b) Phn ng th  gc thm 

Nhm cacboxyl  vng benzen nh hng cho phn ng th tip theo vo v tr
meta v lm cho phn ng kh khn hn so vi th vo benzen :

c)  Phn ng cng vo gc khng no 

Axit khng no tham gia phn ng cng H2, Br2, Cl2 nh hirocacbon khng no.
Th d :

axit oleic                                                              axit stearic

CH3CH=CHCOOH   +  Br2      CH3CHBrCHBrCOOH

H2SO4
COOH  +  HNO3 COOH  +  H2O

O2N

axit benzoic axit m-nitrobenzoic

 +
P

3 2 2 2 3 2
|

CH CH CH COOH  +  Cl  CH CH CHCOOH HCl

Cl


   +        

P O2 5
3 3 3 3H O2| | | | | | | |

CH C O H H O C CH CH C O C CH

O O O O

R C OH

O

H OR' R C OR' H2O

O

H+,  to
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II  - iu ch v ng dng

1 . iu ch

a) Trong phng th nghim

 Oxi ho hirocacbon, ancol,  :

 i t dn xut halogen :

b) Trong cng nghip 

Axit axetic c sn xut theo cc phng php sau.

 Ln men gim l phng php c nht,  ngy nay ch cn dng  sn xut

gim n :

 Oxi ho anehit axetic trc y l phng php ch yu sn xut axit axetic :

 i t metanol v cacbon oxit,  nh xc tc thch hp l phng php hin i

sn xut axit axetic :

V metanol v cacbon oxit u c iu ch t metan c sn trong kh thin

nhin v kh du m nn phng php ny cho axit axetic vi gi h nht.   

2. ng dng 

a) Axit axetic 

Axit axetic c dng  iu ch nhng cht c ng dng quan trng nh :  axit

cloaxetic (dng tng hp cht dit c 2,4-D ;  2,4,5-T.. .),  mui axetat ca nhm,

crom, st (dng lm cht cm mu khi nhum vi,  si),  mt s este (lm dc

liu,  hng liu,  dung mi,. . .),  xenluloz axetat (ch t axetat),. . .



oxt, t
3 3CH OH  +  CO CH COOH

= + 

oxt, t
3 2 3

1
CH CH O O CH COOH

2




men gim

3 2 2 3 2o25 30 C
CH CH OH + O CH COOH + H O

+

  

oH O , tKCN 3R_X R_C N R_COOH

+

 
KMnO H O4 3

6 5 3 6 5 6 5oH O, t2

C H _CH C H COOK  C H _COOH
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b) Cc axit khc 

Cc axit bo nh axit panmitic (C15H31COOH), axit stearic (C17H35COOH),...  c
dng  ch x phng.  Axit benzoic c dng trong tng hp phm nhum,
nng dc,. . .  Axit salixylic dng  ch thuc cm,  thuc xoa bp,  
gim au,

Cc axit icacboxylic (nh axit aipic,  axit phtalic,. . .)  c dng trong sn xut
poliamit,  polieste  ch t si tng hp.

Bi tp

1 . Vit phng trnh  ho hc ca cc phn ng  minh ha :

a)  Axit axetic c y   tnh  cht ca mt axit.

b)  Axit axetic l mt axit yu,  nhng vn mnh hn axit cacbonic ;  cn  phenol  l mt
axit yu  hn axit cacbonic.

2. Hy in  ch  (ng)  hoc ch S (sai)  vo cc du [  ]   mi  cu  sau  :

a)  Gim n  lm  qu tm.  [  ]  

b)  Nc p t qu chanh khng ho tan  c CaCO3.  [  ]  

c)  Dng axit axetic ty sch  c cn bm  trong phch  nc nng.   [  ]  

d)  Phn ng ca axit axetic vi  etanol  l phn ng trung ho.  [  ]

3. Hy sp xp cc axit trong cc dy sau  theo th t tng dn lc axit :

a)  CH3COOH,     Cl3CCOOH,     Cl2CHCOOH,      ClCH2COOH.

b)  ClCH2CH2CH2COOH,    CH3CH(Cl)CH2COOH,    CH3CH2CH(Cl)COOH,    

CH3CH2CH2COOH.

4. Hai  bnh  nh nhau,  bnh  A cha 0,50 l t axit clohiric 2M,  bnh  B  cha 0,50 l t axi t

axetic 2,0 M,  c bt kn  bi  2  bng cao su  nh nhau.  Hai  mu Mg khi  lng nh nhau

c th xung cng mt lc.  Kt qu sau  1  pht v sau  1 0 pht (phn ng  kt thc)

c th hin  nh  hnh  di  y.  Hy nhn xt v gii  thch.  

(A)    Khi u   (B) (A)   Sau 1  phut   (B) (A)   Sau  1 0 phut   (B)
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5. Vit phng trnh  ho hc ca phn  ng khi  cho axit acryl ic tc dng ln  lt vi  cc

cht sau  :

a)   C6H5-ONa b)  NaHCO3 c)  H2(xt N i,  t
o)

d)   Br2 trong CCl4                      e)  P2O5 

6. Hon thnh cc s  phn ng sau  (cc ch ci  ch sn  phm hu c chnh)  :

a)  CH3CH=O         A B 

b)  C2H5Br             A B      C

c)  CH2 = CH _ COOH  D

7. Hy phn bit cc cht trong cc nhm sau  :

a)  Etanol,  fomalin,  axeton,  axit axetic ;  b)  Phenol,  p nitrobenzanehit,  axit benzoic.

8.  trung ho 40,0 ml  gim cn dng  25,0 ml  dung dch  NaOH 1 ,00 M.  Coi  khi  lng

ring ca gim khng khc khi  lng ring ca nc.  Hy tnh  nng  % ca axit

axetic trong mu gim ni  trn.

9*. Thm nc vo 1 0,0 ml  axit axetic bng (axit 1 00%,  D =  1 ,05 g/ cm3)  n th tch  

1 ,75 l t  25 oC ri  dng my o th thy pH  = 2,9.

a)  Tnh  nng  mol  ca dung dch  thu  c.

b)   Tnh   in  l i   ca axit axetic  dung dch  ni  trn.

c)  Tnh  gn ng hng s cn bng ca axit axetic  25 oC.



ot , P, xt


HCl


CO2


Mg, ete



oH O , t3
HCN



Khi  ngh in  cu  cc  cht kt ti nh  thu  c trong qu trnh  l m  ru  nho,  

Bc-z-l i -ut (Berzel ius,  1 831 )  v L.  Pa-st (Louis Pasteus,  1 860)   pht hin  c cc

dng khc nhau  ca "axi t nho" c cng cng thc cu  to l HOOC CH(OH) CH(OH)

COOH (gi  l  axi t tactric),  c mi  tnh  cht ho hc ging nhau,  nhng tnh  cht quang

hc li  khc nhau.

Sau   ngi  ta  cng tch  c hai  dng khc  nhau  ca axi t l acti c  (c trong sa

chua,  da  chu a, . . . ) .  H ai  d ng  n y  c  c ng  cng  thc  cu  to  CH3CH(OH)COOH,

c tnc,  ts v tnh  cht ho hc nh nhau,  ch khc nhau  v tnh  cht quang hc,  v vy

c gi  l  hai  ng phn  quang hc,  thuc loi  ng phn  lp th.  Thuyt cu  to ho

hc ca Bt-l-rp khng gii  thch  c hin  tng ng phn  quang hc .  Ch sau

thuyt "cacbon  t din" ca L-ben  (LeBel ),  Van-Hp (Vant Hoff 1 874)  ngi  ta mi  hiu

c hin  tng ng phn  quang hc.

Ch cn  ch   rng,  nguyn  t C th hai  ca axi t l actic nh  vi  4  nhm th khc nhau

(H,  OH,  CH3 v COOH) nn  c 2  cch  phn  b khc nhau  trong khng gian,  l  s hiu

c iu  b n  .  V mt i  xng hnh  hc,  hai  ng phn  quang hc ca axi t l actic

cng tng t nh bn  tay tri  v bn  tay phi  ca ngi  bnh  thng vy.  Khi  vn  ng

nhiu   c bp,  mt dng ca axi t l actic s tch  t  l i  l m cho ta cm thy mi  mt.

B n trong sa chua
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I  - Kin thc cn nm vng

II  - Bi  tp

1 . Hy in  cc t ng thch  hp vo cc ch trng trong on vit v cu  trc nhm
cacboxyl  sau  y :  

Nhm cacboxyl  c hp bi  . . . (1 ). . .  v . . . (2). . .  Do mt  electron dch  chuyn t
nhm . . . (3). . .  v,  nn  nhm . . . (4). . .   axit cacboxyl ic km hot ng hn nhm . . . (5). . .

 anehit v  . . . (6). . . ,  cn  nguyn t H   nhm . . . (7). . .  axit th l inh  ng hn  nhm

OH . . . (8). . .  v  nhm . . . (9). . .  phenol.

A :  ancol  ;  B :  OH  ;  C :  nhm hiroxyl  ;  D :  nhm cacboxyl  ;  E  :  C = O ;  G :  xeton.  

(Ch  :  mi  cm t c th dng nhiu  ln)

Luyn tp
Axit cacboxylic

Nm vng cu trc, tnh cht vt l v tnh cht ho hc ca axit cacboxylic.

Vn  dng  gii  cc bi  tp nhn  bit,  so snh  v iu  ch 
axit cacboxylic.

RR' ROH RCH=ORC    NRX

O2 / xuc tac / nhit 

P2O5

HOH

H3O
+ to

Mg

KCN

HO

R
C

O

OR
C

O

R C

O

O

H

O   R'R
C

O

+  HOH

R C

O

O

H

H
H
O++ R C

O

O

H

H
O+ R C

O

O

Mg  +   HH

2

R'OH

H+,  to

HOH
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2. Hy so snh nhit  nng chy,  nhit  si  v  tan  trong nc ca anehit v axit
tng ng.  Gii  thch  nguyn nhn  dn ti  s khc nhau  gia chng.

3. a) Hy nu  nhng phn ng   nhm chc axit cacboxylic,  cho th d  minh  ho.

b)  Hy nu  cc phn ng  gc hirocacbon ca axit cacboxylic,  cho th d  minh  ho.

4.  a) Hy nu  phng php chung iu  ch axit cacboxylic.  

b)  Hy vit phng trnh  ho hc ca phn ng iu  ch axit axetic trong  cng nghip
i  t metanol,  t  eti len  v t axeti len.  Hin  nay ngi  ta s dng  phng php no l
chnh,  v sao ?

5. V sao axit axetic c sn  xut nhiu  hn  so vi  cc axit hu  c khc ?

6. Hy phn bit cc cht trong cc nhm sau  :

a)  Etyl  axetat,  fomalin,  axit axetic v etanol.

b)  Cc dung dch  :  axetanehit,  g l ixerol ,  axit acryl ic v axit axetic.

7. Cho nc brom vo hn hp gm phenol  v axit axetic,  n khi  ngng mt mu nc

brom th lc v thu  c 33,1  g  kt ta trng.   trung  ho phn nc lc,  cn  dng

ht 248,0 ml  dung  dch  NaOH 1 0,0% (D = 1 ,1 1  g/cm3).  Xc nh  thnh phn phn  trm

hn hp ban u.

8*. Kt qu phn tch  nguyn t cho thy hp cht A cha 55,81% C,  7,01 % H  cn li  

oxi  ;  A l cht lng rt t tan  trong nc,  khng c v  chua,  khng lm mt mu nc

brom.  1 ,72 g  A phn ng va   vi  20,0 ml  dung dch  NaOH 1 ,0 M  v to thnh mt

hp cht duy nht B c cng thc phn t C4H7O3Na.  Khi  un nng vi  dung  dch  axit

v c,  t B li  to thnh A.

a)  Xc nh  cng thc phn t ca A.

b)  T cng thc phn t v tnh  cht ca A,  cho bit A thuc loi  hp cht no.

c)  Vit cng thc cu  to ca A,  B v cc phng trnh  ho hc  nu.

9*. Tng hp isoamyl  axetat ( lm du  chui)  gm 3 giai  on nh sau  :

A :  Cho 60,0 ml  axit axetic bng (axit 1 00%,  D =  1 ,05 g/cm3),  1 08,6 ml  3-metylbutan-
1 -ol  (ancol  isoamylic,  D =  0,81  g/ cm3,  nhit  si  xem bng 8.3)  v 1  ml  H2SO4 vo
bnh cu  c lp my khuy,  ng  sinh  hn (xem hnh  v  u  chng)  ri  un  si  trong 
vng 8 gi.

B :  Sau  khi   ngui,  lc hn hp thu  c vi  nc,  chit  b lp nc,  ri  lc vi  dung
dch  Na2CO3,  chit b lp dung dch  nc,  li  lc hn hp thu  c vi  nc,  chit  b
lp nc.  

C :  Chng ct ly sn phm  1 42 1 43 oC  thu  c 60,0 ml  isoamyl  axetat.  Isoamyl

axetat l cht lng D =  0,87 g/ cm3,  si   1 42,5 oC,  c mi  thm nh mi  chui  chn

(mi  du  chui).

a)  Dng hnh  v  m t 3 giai  on A,  B,  C (xem hnh  4.1 ,  4.2).

b)  Vit phng trnh  ho hc ca phn ng  xy ra  giai  on  A v B.

c)  Tnh  hiu  sut ca phn ng.
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I  - ni  dung th nghim v cch Tin hnh 

Th nghim 1 :  Phn ng trng bc 

Cho 1  ml dung dch AgNO3 1% vo ng nghim  ra sch,  nh thm t t tng

git dung dch NH3 5% v lc ng nghim cho n khi va ho tan ht kt ta.

Dung dch thu c gi l thuc th Tolen (Tollens).  Thuc th ny s km nhy

nu cho d dung dch NH3.

Nh vi git dung dch fomanehit vo dung dch thuc th Tolen.  un nng

hn hp vi pht trn ni nc nng 60 70oC.  Quan st lp bc kim loi tch

ra bm vo thnh ng nghim.  

Th nghim 2 :  Phn ng c trng ca anehit v axit cacboxylic

C 3  l ho cht khng nhn cha cc dung dch sau :  axit axetic, anehit fomic v

etanol.  Hy phn bit  chng bng phng php ho hc.

II  - Vit tng trnh

thc hnh                                        
Tnh cht ca anehit v axit cacboxylic

 Bit l m th nghim trng bc  nhn  bit anehi t.

 Bit phng php tin  hnh  th nghim phn  bit cc cht  hc.
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T :  cht d tan

  :  cht t tan ( tan nho hn 1  g/1 00 g nc)

K : cht thc t khng tan  ( tan nho hn 0,01  g/1 00 g  nc)

  :  cht khng tn tai hoc b nc phn huy

Cation

Phu luc : BANG TNH TAN CUA MT S CHT TRONG NC

Anion

Cl

Li+ Na+ K+ Cu2+NH+ Ag+ Mg2+ Ca2+ Sr2+ Ba2+ Zn2+ Hg2+ Sn2+ Mn2+Pb2+Al3+ Bi3+ Cr3+ Fe3+ Fe2+
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T

T

T

T
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Trang

A

Amoni  cacbonat .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .47,  86

Amoni  hirocacbonat  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .47

Amoni  nitrat  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .47,  51 ,  52

Amoni  nitrit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .39

Amoni  photphat  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .65

Amoniac  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41 ,  44,  45,  46

Amophot  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .70

Ancol   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .220

anlyl ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

benzylic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

butyl ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

sec-butyl ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

danh php  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

iu ch  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .227

ng phn  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

isoamylic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .226

isobutyl ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

isopropylic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

metylic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221

Anehit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .238

axetic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239

crotonic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239

fomic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239

isovaleric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239 

propionic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239

Anhirit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .254

axetic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .254 

phtal ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 96

Ankaien   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 66

Ankan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 36,1 39,1 40

Anken  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 56

Ankin   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 75

cu trc,  danh php  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 75

ng ng,  ng phn  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 75

tnh  cht ho hc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 76

Ankyl   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 37

Ankylbenzen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 86

Anlyl  clorua  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .21 1 ,  21 2

Antimon  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .34

Antimon oxit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .36

Apatit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .61

Aren  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 85

Asen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .34

Asen oxit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .36

Trang

Axetanehit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239

Axeti len   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 75 - 1 79

iu  ch  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 77,  1 78

ng dng  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 78

Axeton  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .242

Axit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 1

acrylic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249

axetic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249

benzoic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249 

cacbonic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .85,  86

cacboxyl ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .248

iphotphoric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .63

fomic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .84,  249

isobutiric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249

lactic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .258

limonic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .251

malic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .251

malonic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .248

metacrylic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249

metaphotphoric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .64,  66

nitric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .39,  49,  51 ,  52,  54

oleic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .254

oxal ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249

panmitic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .256

photphoric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .63

propionic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249

sil ixic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .91

stearic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .254,  256

tactric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .251 ,  258

A-r-ni-ut  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 1

Bron-stt  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 2

valeric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249

xitric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .251

B

Baz  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 1 ,  1 2,  1 4

Bn knh  nguyn t  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .34,  76

Bng tnh  tan   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .262
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Pol ixicloankan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 51

Propan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 41

Propanal   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239

Propen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 59

Propilen   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 56

Propin   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 75

Propionanehit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239

Propylbenzen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 88

Propyl  clorua  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .21 2

PVC  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .21 6
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Q

Quy tc Maccopnhicop  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 62

Quy tc th  vng benzen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 89

Quy tc Zaixep  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .21 4,  21 8,  227

Qu  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 9

R

Retinen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 74

Retinol   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 72

Rifominh  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .200

S

Sil ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .76,  88

Sil ic ioxit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .77,  90

Sil ic tetraflorua  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .89

Sil ic tinh  th  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .89

Sil ic v nh hnh   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .89

Sil icagen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .91  

Soa khan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .87

Si  quang  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .98

Si  thu tinh   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .98

Supephotphat n,  kp  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .69

S in  l i   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4,  5

cn bng  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .9

c ch  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5

ca nc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 7

phng trnh   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .6

Stiren   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 94

T

Tecpen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 71 ,  1 72,  1 73

Teflon   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 83

Tetral in   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 96

Tn gc - chc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 08 

Tn mch cacbon  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 08

Tn thay th  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 08

Tn thng thng  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 07

Than antraxit,  bn,  cc,  g,  nu   .  .  .  .  .  .  .  .  .  .  .  .  .81

Than ch  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .78

Than hot tnh  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 80

Than m  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .202

Thuc n  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .233

Thuc n en  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .53,  80

Thu tinh  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 87,  98

Thu tinh  kal i   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .93

Thu tinh  lng  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .91

Thu tinh  thch anh  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .93

Th ng ho  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .50

Thuyt cu  to ho hc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 22

TNT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 91

Toluen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 88

Trinitrobenzen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .233

Trinitrogl ixerol   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .233

Trinitrophenol   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .233

Trinitrotoluen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .51 ,  1 91 ,  233

2,4,5-T  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .21 7

Trioximetylen   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .244

U

Ure  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .68,  1 05

V

Vng  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .50

Vi  khun c nh  m  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .54

Vinyl   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 56

Vinyl  clorua  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 63

Vinyl  florua  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .21 1

X

Xng  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 98

Xecpentin   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .90

Xeton  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .238

Xicloankan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 35,  1 52

Xiclobutan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 48,  1 49

Xiclohexan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 48

Xiclopentan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 48

Xiclopropan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 48,  1 49

Xilen   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 91

m-Xilen,  o-xi len,  p-xilen   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 88

Xi  mng,  ximng Pooclng  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .95

Xitronelol   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 72,  221



Mc lc
Trang

Chng 1  :  S in li
Bi  1 S in  l i 4

Bi  2 Phn loi  cc cht in  l i 8

Bi  3 Axit,  baz v mui 1 1

Bi  4 S in  l i  ca nc.  pH.  Cht ch th  axit-baz 1 7

Bi  5 Luyn tp Axit,  baz v mui  22

Bi  6 Phn ng trao i  ion  trong dung dch  cc cht in  l i 24

Bi  7 Luyn tp Phn ng trao i  ion  trong dung dch  cc cht in  l i     30

Bi  8 Thc hnh Tnh axit - baz.  Phn ng trao i  ion  trong dung dch

cc cht in  l i  32

Chng 2  :  Nhm nit
Bi  9 Khi  qut v nhm nit 34

Bi  1 0 Nit 37

Bi  1 1 Amoniac v mui  amoni 41

Bi  1 2 Axit nitric v mui  nitrat 49

Bi  1 3 Luyn tp Tnh cht ca nit v hp cht ca nit    56 

Bi  1 4 Photpho 59 

Bi  1 5 Axit photphoric v mui  photphat 63

Bi  1 6 Phn bn ho hc 67

Bi  1 7 Luyn tp Tnh cht ca photpho 

v cc hp cht ca photpho 71

Bi  1 8 Thc hnh Tnh cht ca mt s hp cht nit,  photpho.  

Phn  bit mt s loi  phn bn ha hc.   73

Chng 3  :  Nhm cacbon
Bi  1 9 Khi  qut v nhm cacbon 76

Bi  20 Cacbon 78

Bi  21 Hp cht ca cacbon 83

Bi  22 Sil ic v hp cht ca si l ic 89

Bi  23 Cng nghip si l icat 93

Bi  24 Luyn tp Tnh cht ca cacbon,  si l ic v hp cht ca chng   99

Chng 4 :  i cng v ho hc hu c
Bi  25 Ho hc hu c v hp cht hu c 1 02

Bi  26 Phn loi  v gi  tn  hp cht hu c 1 06

Bi  27 Phn tch  nguyn t 111

Bi  28 Cng thc phn t hp cht hu c 11 5

Bi  29 Luyn tp Cht hu c,  cng thc phn t 1 20

Bi  30 Cu trc phn t hp cht hu c 1 22 

Bi  31 Phn ng hu c 1 30

Bi  32 Luyn tp Cu trc phn t hp cht hu c 1 33
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Chng 5 :  Hirocacbon no

Bi  33 Ankan :  ng ng,  ng phn v danh php 1 36

Bi  34 Ankan :  Cu trc phn t v tnh  cht vt l  1 40

Bi  35 Ankan :  Tnh  cht ho hc,  iu  ch v ng dng 1 44

Bi  36 Xicloankan 1 48

Bi  37 Luyn tp Ankan v xicloankan 1 52

Bi  38 Thc hnh Phn tch  nh  tnh  

iu  ch v tnh  cht ca metan 1 54

Chng 6 :  Hirocacbon khng no
Bi  39 Anken :  Danh php,  cu  trc v ng phn 1 56

Bi  40 Anken :  Tnh  cht,  iu  ch v ng dng 1 59

Bi  41 Ankaien 1 66

Bi  42 Khi  nim v tecpen 1 71

Bi  43 Ankin 1 75

Bi  44 Luyn tp Hirocacbon khng no 1 80

Bi  45 Thc hnh Tnh  cht ca hirocacbon khng no 1 84

Chng 7 :  Hirocacbon thm - Ngun hirocacbon thin nhin

Bi  46 Benzen v ankylbenzen 1 86

Bi  47 Stiren  v naphtalen 1 94

Bi  48 Ngun hirocacbon thin  nhin 1 97

Bi  49 Luyn tp So snh c im cu trc v tnh  cht ca 

hirocacbon thm vi  hirocacbon no v khng no 206

Bi  50 Thc hnh Tnh  cht ca mt s hirocacbon thm 208

Chng 8 :  Dn xut halogen. Ancol  - Phenol
Bi  51 Dn xut halogen ca hirocacbon  21 0

Bi  52 Luyn tp Dn xut halogen 21 8

Bi  53 Ancol  :  Cu to,  danh php,  tnh  cht vt l  220

Bi  54 Ancol  :  Tnh  cht ho hc,  iu  ch v ng dng 225

Bi  55 Phenol  230

Bi  56 Luyn tp Ancol,  phenol 234

Bi  57 Thc hnh Tnh  cht ca mt vi  dn  xut 

halogen,  ancol  v phenol                                                           236

Chng 9 :  Anehit - Xeton - Axit cacboxylic
Bi  58 Anehit v xeton 238 

Bi  59 Luyn tp Anehit v xeton 245

Bi  60 Axit cacboxylic :  Cu trc,  danh php v tnh  cht vt l  248

Bi  61 Axit cacboxylic :  Tnh  cht ho hc,  iu  ch v ng dng 252

Bi  62 Luyn tp Axit cacboxylic 259

Bi  63 Thc hnh Tnh cht ca anehit v axit cacboxylic 261




