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Chng
S IN LI1

A-r-ni-ut (S.Arrhenius,  1859 - 1927),
ngi Thuy in, c giai N-ben
v Hoa hoc nm 1903

Mt loai may o pH
c dung trong
phong th nghim

Khi cac axit, baz va mui hoa tan
trong nc xay ra nhng hin tng g ?

Phan ng xay ra trong dung dch nc
co nhng c im g ?



s in li

Bit s in  l i ,  cht in  l i  l  g.   

Bit th no l cht in  l i  mnh,  cht in  l i  yu.

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 (C3H5(OH)3)  khng 
dn in.  Ngc li,  cc dung dch axit,  baz v mui u dn in.

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 thc nghim  xc nhn
rng :  Tnh dn in ca cc dung dch axit,  baz v mui l do trong dung dch
ca chng c cc tiu phn mang in tch chuyn ng t do c gi l 
cc ion.
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Ngun in

Nc ct

a) b) c)

Dd
saccaroz
Dd 
natri  clorua



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 tan trong

nc phn  li ra ion c gi l nhng cht in li(1 ).  Vy axit,  baz v mui l

nhng cht in li.

S in li c biu din bng phng trnh in li.  

Th d : NaCl Na+ + Cl 

HCl H+ + Cl 

NaOH Na+ + OH 

I I  - Phn loi  cc cht 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 v 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  ion trong dung dch HCl ln hn nng  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.

Da vo mc  phn li ra ion ca cc cht in li khc nhau, ngi ta chia cc
cht in li thnh cht in li mnh v cht in li yu.

2. Cht in l i  mnh v cht in l i  yu

a)  Cht in li mnh 

Cht in li mnh l cht khi tan trong nc(2),  cc phn t ho tan u phn li
ra ion.







5

(1 ) Nhiu cht khi nng chy cng phn li ra ion,  nn  trng thi nng chy cc cht ny dn
in c.  
(2)  Tt c cc cht u t nhiu tan trong nc.  Th d,   25oC nng  bo ho ca BaSO4

l 1 ,0.105 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.



Th d,  NaCl l cht in li mnh.  Nu trong dung dch c 100 phn t NaCl
ho tan,  th c 100 phn t u phn li ra ion.

Nhng cht in li mnh 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 : Na2SO4 2Na+ + 

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.

b)  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.

Th d, trong dung dch CH3COOH 0,043M, c 100 phn t ho tan c 2 phn t

phn li ra ion, cn li 98 phn t khng phn li.  Vy, CH3COOH l cht 

in li yu.

Nhng cht in li yu l cc axit yu nh CH3COOH, HClO, H2S, HF, H2SO3, ...  ;

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 : CH3COOH CH3COO + H+

S phn 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 tun theo nguyn l chuyn
dch cn bng L Sa-t-li-.




2
4SO

2
4SO
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Bi tp

1 . Cc dung dch  axit nh HCl,  baz nh NaOH v mui  nh NaCl  dn in  c,  
cn cc dung  dch  nh ancol  etyl ic,  saccaroz,  gl ixerol  khng dn  in  l do 
nguyn nhn g ?

2. S in  l i ,  cht in  l i  l g ?

Nhng loi  cht no l cht in  l i  ? Th no l cht in  l i  mnh,  cht in  l i  yu  ?
Ly th d  v vit phng trnh  in  l i  ca chng.

3. Vit phng trnh  in  l i  ca nhng cht sau  :

a)  Cc cht in  l i  mnh :  Ba(NO3)2 0,1 0M ;  HNO3 0,020M ;  KOH 0,01 0M.  
Tnh nng  mol  ca tng  ion  trong cc dung dch  trn.

b)  Cc cht in  l i  yu  :  HClO,  HNO2.

4. Chn cu  tr li  ng trong cc cu  sau  y :

Dung dch  cht in  l i  dn  in  c l do 

A.  s chuyn dch  ca cc electron.

B.  s chuyn dch  ca cc cation.

C.  s chuyn dch  ca cc phn t ho tan.

D.  s chuyn dch  ca c cation  v anion.

5. Cht no sau  y khng dn in  c ?

A.  KCl  rn,  khan.

B.  CaCl2 nng chy.

C.  NaOH nng chy.

D.  HBr ho tan  trong nc.
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Axit, baz v mui

Bit th no l axi t,  baz,  hiroxi t lng tnh,  mui  theo
thuyt A-r-ni-ut v vit c phng trnh  in  l i  ca chng.  

I  - Axit

1 . nh ngha

Theo thuyt A-r-ni-ut, axit l cht khi tan trong nc phn li ra cation H+.

Th d : HCl H+ + Cl 

CH3COOH H+ + CH3COO 

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

H+ trong dung dch.

2. 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.

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

Th d : H3PO4 H+ + 

H+ + 

H+ + 

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

I I  -  Baz

Theo thuyt A-r-ni-ut, 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.



3
4PO


2

4HPO

2
4HPO




2 4H PO



2 4H PO
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I I I  -  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 :

S phn li theo kiu baz :  Zn(OH)2 Zn2+ + 2OH

S phn li theo kiu axit :  Zn(OH)2
(1 ) + 2H+

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

Cc hiroxit lng tnh thng gp l Zn(OH)2,  Al(OH)3,  Sn(OH)2,  Pb(OH)2.

Chng u t tan trong nc v lc axit (kh nng phn li ra ion),  lc baz
u 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.

Th d : (NH4)2SO4 +

NaHCO3 Na+ + 

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

c tnh axit)(2) 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.



3HCO

2
4SO+

42NH

+
4NH )

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

(2) Trong gc axit ca mt s mui nh Na2HPO3,  NaH2PO3 vn cn hiro,  nhng l mui

trung ho,  v cc hiro  khng c tnh axit.  

 ++ +
2

2 2 4Zn(OH) 2H O [Zn(OH) ] 2H



2. S in l i  ca mui  trong nc

Hu ht cc mui 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 : K2SO4 2K+ + 

NaHSO3 Na+ + 

Nu anion gc axit cn hiro c tnh axit,  th gc ny tip tc phn li yu ra 

ion H+.

Th d : H+ + 

Bi tp

1 . Pht biu  cc nh  ngha axit,  axit mt nc v nhiu  nc,  baz,  hiroxit lng tnh,
mui trung ho,  mui axit.  Ly cc th d minh ho v vit phng trnh in l i  ca chng.

2. Vit phng trnh  in  l i  ca cc cht sau  :

a)  cc axit yu  :  H2S,  H2CO3. c)  cc mui  :  K2CO3,  NaClO,  NaHS.

b)  baz mnh :  LiOH. d)  hiroxit lng tnh :  Sn(OH)2.

3. Theo thuyt A-r-ni-ut,  kt lun  no sau  y l ng ?

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 c kh nng phn l i  ra cation  H+ trong nc l axit.

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

4. i  vi  dung dch  axit yu  CH3COOH 0,1 0M,  nu b qua s in  l i  ca nc th nh
gi no v nng  mol  ion  sau y l ng ?

A.  [H+]  =  0,1 0M C.  [H+]  >  [CH3COO]

B.  [H+]  <  [CH3COO] D.  [H+]  <  0,1 0M

5. i  vi  dung  dch  axit mnh HNO3 0,1 0M,  nu b qua s in  l i  ca nc th nh  gi
no v nng  mol  ion  sau  y l ng ?

A.  [H+]  =  0,1 0M C.  [H+]  >  

B.  [H+]  <  D.  [H+]  <   0,1 0M

3[NO ]



3[NO ]

2
3SO




3HSO



3HSO

2
4SO

+

4NH )

10



S in li  ca nc. pH.
Cht ch  th  axit-baz 

Bit 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.  

I  - Nc l cht in li  rt yu

1 . S in l i  ca nc

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

Nc in li rt yu :

H2O H+ + OH (1 )

Thc nghim  xc nh c rng,  nhit  thng c 555  triu phn t

H2O ch c mt phn t phn li ra ion.

2. Tch s ion ca nc

T phng trnh in li ca H2O (1 ),  ta thy mt phn t H2O phn li ra mt

ion H+ v mt ion OH,  ngha l trong nc nng  H+ bng nng  OH.

Nc c mi trng trung tnh,  nn c th nh ngha :

Mi trng trung tnh l mi trng trong  [H+]  = [OH] .

Bng thc nghim, ngi ta  xc nh c nng  ca chng nh sau :

[H+]  = [OH]  = 1 ,0.107 (mol/l)   25oC

t = [H+] .[OH]  = 1 ,0.107  1 ,0.107 = 1 ,0.1014

Tch s c gi l tch s ion ca nc.  Tch s ny l

hng s  nhit  xc nh, tuy nhin gi tr tch s ion ca nc l 1 ,0.1014

thng c dng trong cc php tnh,  khi nhit  khng khc nhiu vi 25oC.  

2H OK H . OH+    =
   

o
2H O (25 C)K
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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.

3. ngha tch s ion ca nc

a)  Mi trng axit

Khi ho tan axit vo nc, nng  H+ tng, v vy nng  OH phi gim sao

cho tch s ion ca nc khng i.  Th d,  ho tan axit HCl vo nc  nng

 H+ bng 1 ,0.103M, th nng  OH l :

[OH]  = = 1 ,0.1011M

Vy mi trng axit l mi trng trong  :

[H+]  > [OH]    hay [H+]  > 1 ,0.107M

b)  Mi trng kim

Khi ho tan baz vo nc, nng  OH tng, v vy 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 :

[H+]  = 

Vy mi trng kim l mi trng trong  :

[H+]  < [OH]  hay [H+]  < 1 ,0.107M

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.






=

14
9

5

1, 0.10
1, 0.10 M

1,0.10





14

3

1, 0.10

1, 0.10
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I I  - Khi  nim v pH. Cht ch  th  axit -  baz

1 . Khi  nim v pH

Nh  thy  trn,  c th nh gi  axit v  kim ca dung dch bng nng

 H+.  Nhng dung dch thng dng c nng  H+ nh.   trnh ghi nng

 H+ vi s m m, ngi ta dng gi tr pH vi quy c nh sau :

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

Th d :

[H+]  = 1 ,0.10 2M  pH = 2,00 :  mi trng axit

[H+]  = 1 ,0.10 7M  pH = 7,00 :  mi trng trung tnh.

[H+]  = 1 ,0.10 10M  pH = 10,00 :  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 ch c th sinh trng bnh

thng 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 gi tr 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

dung dch  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

13

(1 )  V mt ton hc pH = lg[H+] .
(2)  Trong xt c,  mu hng b mt.

Quy
tm

7,0

Phenolphtalein
pH < 8,3

khng mau

pH    8,3

hng(2)

o
pH    6

xanh
pH    8



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 .2).

Hnh 1.2. Mu ca cht ch th vn nng

(thuc th MERCK ca c)  cc gi tr pH khc nhau

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

Bi tp

1 . Tch s ion  ca nc l g v bng bao nhiu   25oC ?

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

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

dch   cc khong pH  khc nhau.

4. Mt dung dch  c [OH ]  =  1 ,5.1 0 5M.  Mi  trng ca dung dch  ny l 

A.  axit

B.  trung tnh

C.  kim

D.  khng xc nh  c 

5. Tnh nng  H+,  OH v pH  ca dung dch  HCl  0,1 0M v dung dch  NaOH 0,01 0M.

6. Trong dung dch  HCl  0,01 0M,  tch  s ion  ca nc l 

A.  [H+]  [OH ]  >  1 ,0.1 0 1 4 C.  [H+]  [OH ]  <  1 ,0.1 0 1 4

B.  [H+]  [OH ]  =  1 ,0.1 0 1 4 D.  khng xc nh  c.

14

1

trung tnh  kim tng axit tng

pH 

[H+]  

2 3 4 5 6 7 8 9 1 0 1 2 1 4

M
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Mu pH

Dch d dy 1 ,0  2,0

Nc chanh ~ 2,4

Gim 3,0

Nc nho ~ 3,2

Nc cam ~ 3,5

Nc tiu 4,8 - 7,5

Nc  ngoi  khng kh 5,5

Nc bt 6,4 - 6,9

Sa 6,5

Mu 7,30 - 7,45

Nc mt 7,4

T liu

Gi tr  pH ca mt s dch lng thng thng



Phn ng trao i  ion
trong dung dch 
cc cht in  li

Hiu  bn  cht,  iu  kin  xy ra phn  ng trao i  ion  trong
dung dch  cc cht in  l i  v vit c phng trnh  ion  rt gn
ca phn  ng.  

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 BaSO4  +  2NaCl (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 .3),  nn thc cht phn ng

trong dung dch l :

Ba2+ + BaSO4  (2)

Hnh 1.3.

Cht kt ta BaSO4

2
4SO

2
4SO



2
4SO
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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 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 di dng phn t.  Phng trnh thu c gi l
phng trnh ion y ,  th d,  i vi phn ng (1 )  ta c :

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 kt ta BaSO4,  cn trn 

hai dung dch,  mt dung dch cha ion Ba2+,  dung dch kia cha ion .

2. Phn ng to thnh cht in l i  yu

a)  Phn ng to thnh nc

Th nghim. Nh vi git dung dch phenolphtalein
vo cc ng dung dch NaOH 0,10M, dung dch
c mu hng (hnh 1 .4).  

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 lm cho phenolphtalein chuyn sang mu hng.

Khi cho dung dch HCl vo,  cc ion H+ ca HCl s phn ng vi cc ion OH
ca NaOH to thnh cht in li rt yu l H2O.  Phng trnh ion rt gn :

H+ + OH H2O







2
4SO

2
4SO

2
4SO
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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 :

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 :

H+ + CH3COO 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.

2
3CO

2
3CO
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H+ + 

H+ + H2CO3

H2CO3 CO2  + H2O

Phng trnh ion rt gn :  2H+  + CO2  + H2O

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

(hnh 1 .5) :

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

Hnh 1.5. Phn ng to thnh cht kh CO2

I I  -  Kt lun

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

2. 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.



2
3CO




3HCO


3HCO2

3CO
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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. Ti  sao cc phn ng gia dung dch  axit v hiroxit c tnh  baz v phn ng gia
mui  cacbonat v dung dch  axit rt d xy ra ?

3. Ly mt s th d  chng minh rng :  bn  cht ca phn ng trong dung dch  cc cht
in  l i  l phn  ng gia cc ion.

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  phn  t trong  dung  dch  cc cht in  l i .

5. Vit cc phng trnh  phn t v ion  rt gn ca cc phn ng (nu  c)  xy ra trong
dung dch  gia cc cp cht sau  :

a)  Fe2(SO4)3 + NaOH d)  MgCl2 + KNO3

b)  NH4Cl  + AgNO3 e)  FeS (r) + HCl  

c)  NaF + HCl g)  HClO + KOH

6. Phn ng no di  y xy ra trong dung  dch  to
c kt ta Fe(OH)3 (hnh  1 .6)  ?

A.  FeSO4 + KMnO4 + H2SO4

B.  Fe2(SO4)3 + KI

C.  Fe(NO3)3 + Fe

D.  Fe(NO3)3 + KOH

7. Ly th d v vit cc phng trnh ho hc di  dng
phn t v ion rt gn cho cc phn ng sau :

a)  To thnh cht kt ta.

b)  To thnh cht in  l i  yu.

c)  To thnh cht kh.

20
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Luyn tp

Axit, baz v mui.  
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  l uyn  k nng vit phng trnh  ion  rt gn  ca cc
phn ng.

I  - Kin  thc cn nm vng

1 . Axit khi tan trong nc phn li ra ion H+.

2. Baz khi tan trong nc phn li ra ion OH.

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

4. 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.

5. Tch s ion ca nc l = [H+] .[OH]  = 1 ,0.1014 ( 25  oC).  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.

6. Cc gi tr [H+]  v pH c trng cho cc mi trng :

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

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

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

2H OK

+

4NH
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7. 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 .2).

8. 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.

9. 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, ngi ta loi 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.

I I  -  Bi  tp

1 . Vit phng trnh  in  l i  ca cc cht sau  :  K2S,  Na2HPO4,  NaH2PO4,  Pb(OH)2,  HBrO,
HF,  HClO4.

2. Mt dung dch  c [H+]  =  0,01 0M.  Tnh [OH ]  v pH  ca dung dch.  Mi  trng ca 
dung dch  ny l axit,  trung tnh  hay kim ? Hy cho bit mu ca qu tm trong dung
dch ny.

3. Mt dung dch  c pH  = 9,0.  Tnh  nng  mol  ca cc ion  H+ v OH trong dung dch.  
Hy cho bit mu  ca phenolphtalein  trong dung dch  ny.

4. Vit cc phng trnh  phn t v ion  rt gn ca cc phn ng (nu  c)  xy ra trong
dung dch  gia cc cp cht sau  :

a)  Na2CO3 + Ca(NO3)2

b)  FeSO4 + NaOH (long)

c)  NaHCO3 + HCl

d)  NaHCO3 + NaOH

e) K2CO3 + NaCl

g)  Pb(OH)2 (r) + HNO3

h)  Pb(OH)2 (r) + NaOH

i)   CuSO4 + Na2S

22



5. 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.  cc cht phn ng phi  l nhng cht in  l i  mnh.

C.  mt s ion  trong dung  dch  kt hp c vi  nhau  lm gim nng  ion  ca chng.

D.  phn ng  khng phi  l thun nghch.

6. Kt ta CdS (hnh  1 .7a)  c to thnh  trong dung dch  bng cc cp cht no di
y ?

A.  CdCl2 + NaOH

B.  Cd(NO3)2 + H2S

C.  Cd(NO3)2 + HCl

D.  CdCl2 + Na2SO4

7. 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   :  Cr(OH)3 ;  Al(OH)3 ;  N i(OH)2
(hnh  1 .7 b,  c,  d).

Hnh 1.7
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bi  Thc hnh 1

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

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

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 0,10M.  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 :  CH3COOH 0,10M ;  NaOH 0,10M ;  NH3 0,10M.  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.  Nhn xt
cc hin tng xy ra.

c) Mt ng nghim ng 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.

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

I I  -  vit tng trnh
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Bi  c thm

 in li  v hng s phn li

I  -   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)  :

Th d,   in li ca CH3COOH trong dung dch nng  0,043  mol/l l 0,02

hay 2%, ngha l trong dung dch ny c 100 phn t CH3COOH ho tan c 2

phn t phn li ra ion,  cn li 98  phn t khng phn li ra ion :

Nh vy,  theo nh ngha v  in li th cht in li mnh c  = 1 ,  cht in
li yu c 0 <  < 1 .  Cht c  = 0 l cht khng in li.

Khi pha long dung dch th  in li ca cc cht in li u tng.  Th d :  

 25oC,  in li ca CH3COOH trong dung dch 0,10M l 1 ,32%, 

trong dung dch 0,010M l 4,11%.

I I  -  Hng s phn li

S phn li ca cht in li yu trong dung dch 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.  Ging nh mi cn bng ho hc
khc,  cn bng in li cng c hng s cn bng.  Th d,  CH3COOH l axit

yu, trong dung dch c cn bng sau :

CH3COOH CH3COO + H+


 = =
2

0,02
100

o

n

n
 =

25



trng thi cn bng, nng  CH3COOH v nng  cc ion CH3COO,  H+

khng bin i nn ta c :

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

CH3COO v H+  trng thi cn bng.

Hng s cn bng K, trong trng hp ny c gi l hng s phn li axit Ka.

Gi tr ca hng s 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 :   25
oC, Ka ca

CH3COOH l 1 ,75.105 v ca HClO l 5,0.108.  Vy lc axit ca  HClO yu

hn so vi lc axit ca CH3COOH, ngha l nu hai axit ny c cng nng 

mol v  cng nhit  th nng  mol ca H+ trong dung dch HClO nh hn.

Baz yu cng c hng s phn li baz Kb.  

Gi tr ca hng s Kb cng ch ph thuc vo bn cht baz v nhit .

3
a

3

[CH COO ] [H ]
K

[CH COOH]

 +

=
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Chng
NIT - PHOTPHO2
V tr cua nit, photpho trong bang tun hoan co lin quan
nh th nao vi cu tao nguyn t va phn t cua chung ?

Cac n cht va hp cht cua nit, photpho co nhng 
tnh cht c ban nao ? Giai thch nhng tnh cht o
da trn c s l thuyt a hoc nh th nao ?

Lam th nao iu ch c nit, photpho va mt s hp cht
quan trong cua chung ?

Nha may phn am Phu My



Nit 

Vit c cu  hnh  electron  ca nguyn  t ni t v cu  to
phn t ca n.  

Bit cc tnh  cht vt l ,  ho hc,  ng dng v iu  ch ni t.

I  -  V  tr  v cu hnh electron nguyn t

Nit   th 7,  nhm VA, chu k 2 ca bng tun hon.  

Cu hnh electron nguyn t ca nit l 1 s2 2s2 2p3.  

Ba electron  phn lp 2p c th to c ba lin kt cng ho tr vi cc
nguyn t khc.

Phn t nit gm hai nguyn t,  gia chng hnh thnh mt lin kt ba.  

Cng thc cu to ca phn t nit l N  N.

I I  -  Tnh cht vt l

iu kin thng, nit l cht kh khng mu, khng mi,  khng v,  hi nh

hn khng kh,  ho lng  196 oC.  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.

I I I  -  Tnh cht ho hc

Lin kt ba trong phn t nit rt bn,   3000 oC n vn cha b phn hu 
r rt thnh cc nguyn t.  nhit  thng, nit kh tr v mt ho hc,
nhng  nhit  cao nit tr nn hot ng hn v c th tc dng c vi
nhiu cht.

Trong cc hp cht cng ho tr ca nit vi nhng nguyn t c  m in
nh hn (nh hiro,  kim loi,. . .),  nguyn t nit c s oxi ho 3.  Cn trong
cc hp cht cng ho tr ca nit vi nhng nguyn t c  m in ln hn
(oxi,  flo),  nguyn t nit c s oxi ho dng, c th t +1  n +5.

Khi tham gia phn ng oxi ho kh, s oxi ho ca nit c th gim hoc
tng, do  n th hin tnh oxi ho hoc tnh kh.  Tuy nhin,  tnh oxi ho vn
l tnh cht ch yu ca nit.
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1 .  Tnh oxi  ho

a)  Tc dng vi kim loi

nhit  cao,  nit tc dng c vi mt s kim loi hot ng nh Ca, Mg,
Al,. . .  to thnh nitrua kim loi.

Th d :

magie nitrua

b)  Tc dng vi hiro

nhit  cao,  p sut cao v c mt cht xc tc,  nit tc dng trc tip vi
hiro,  to ra kh amoniac.

Trong nhng phn ng nu trn,  s oxi ho ca nguyn t nit gim 
t 0 n 3,  nit th hin tnh oxi ho.

2.  Tnh kh

nhit  khong 3000 oC (hoc nhit  ca l h quang in),  nit kt hp
trc tip vi oxi,  to ra kh nit monooxit NO :

Trong phn ng ny,  s oxi ho ca nit tng t 0 n +2,  nit th hin tnh kh.
Trong thin nhin,  kh NO c to thnh khi c sm st (hnh 2.1 ).

+

+ 

o0 2t

2 2
N O 2 NO



+ 

o0 3t , p

2 2 3xt
N 3H 2NH



+ 

o0 3t
22 33Mg N Mg N
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iu kin thng, kh NO khng mu kt hp ngay vi oxi ca khng kh,
to ra kh nit ioxit NO2 mu nu  :

Ngoi cc oxit trn,  cn c cc oxit khc ca nit nh N2O, N2O3,  N2O5,  chng

khng iu ch c bng tc dng trc tip gia nit v oxi.

IV -  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 kh
amoniac,  t  sn xut ra axit nitric,  phn m, . . .

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.

V - Trng thi  t nhin

Trong t nhin,  nit tn ti  dng t do v dng hp cht.  dng t do,  
kh nit chim 78,16% th tch ca khng kh,  hoc gn ng c th coi
kh nit chim 4/5  th tch ca khng kh.  Nit thin nhin l hn hp ca hai

ng v :  (99,63%) v (0,37%).

dng hp cht,  nit c nhiu trong khong cht natri nitrat NaNO3,  vi tn

gi l dim tiu natri.

VI  -  iu  ch

1 .  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  rt thp.  Nng nhit  khng kh lng n 196 oC th nit si v

c ly ra,  cn li l oxi lng, v oxi lng c nhit  si cao hn (183  oC).
Kh nit c vn chuyn trong cc bnh thp,  nn di p sut 150 atm.

15
7 N14

7 N

+ +

+ 

2 4

222NO O 2 NO
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2.  Trong phng th nghim

Mt lng nh nit tinh khit c iu ch bng cch un nng nh dung dch
bo ho mui amoni nitrit :

NH4NO2 N2 + 2H2O

Mui ny km bn, c th c thay th bng dung dch bo ho ca 
amoni clorua v natri nitrit :

NH4Cl  +  NaNO2 N2 +  NaCl  +  2H2O

Bi tp

1 . Trnh by cu  to ca phn t N2.  V sao  iu  kin  thng,  nit l mt cht tr ?
iu  kin  no nit tr nn hot ng hn ?

2. Nit khng duy tr  s h hp,  nit c phi  l kh c khng ?

3. a)  Cp cng thc ca l iti  n itrua v nhm nitrua l

A.  LiN3 v Al3N.  

B.  Li3N v AlN.

C.  Li2N3 v Al2N3.  

D.  Li3N2 v Al3N2.

b)  Vit phng trnh  ho hc ca phn  ng to thnh l iti  n itrua v nhm nitrua khi  cho
l iti  v nhm tc dng trc tip vi  n it.  Trong cc phn ng  ny nit l cht oxi  ho
hay cht kh ?

4. Nguyn t nit c s oxi  ho l bao nhiu  trong cc hp cht sau  :  NO,  NO2,  NH3,
NH4Cl,  N2O,  N2O3,  N2O5,  Mg3N2 ?

5. Cn ly bao nhiu  l t kh nit v kh hiro  iu  ch c 67,2 l t kh amoniac ?
Bit rng  th tch  ca cc kh u  c o trong cng  iu  kin  nhit ,  p sut v
hiu  sut ca phn  ng l 25%.


ot


ot
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Amoniac v mui  amoni

Bit cc tnh  cht vt l ,  ho hc ca amoniac v mui
amoni .  

Bit vai  tr quan  trng ca amoniac v mui  amoni  trong
i  sng v trong sn  xut.

A - amoniac

I  -  Cu to phn t
Trong phn t amoniac,  nguyn t N lin kt vi ba
nguyn t hiro bng ba lin kt cng ho tr c cc.
Nhng i electron dng chung lch v pha 
nguyn t nit c  m in ln hn.  Phn t NH3

c cu to hnh chp vi nguyn t nit  nh, y
l mt tam gic m nh l ba nguyn t H (hnh 2.2).

Trong phn t NH3,  nguyn t N cn c mt cp

electron ho tr c th tham gia lin kt vi nguyn
t khc.

I I  -  Tnh cht vt l
Amoniac l cht kh khng mu, c mi khai v xc,
nh hn khng kh.  Kh amoniac tan rt nhiu trong
nc :  iu kin thng, 1  lt nc ho tan c
khong 800 lt kh amoniac.

Th nghim :

Np y kh amoniac vo bnh thu tinh trong sut,
y bnh bng nt cao su c ng thu tinh vut nhn
xuyn qua.  Nhng u ng thu tinh vo mt chu
thu tinh cha nc c pha thm dung dch phe-
nolphtalein.  Mt lt sau,  nc trong chu phun vo
bnh thnh nhng tia c mu hng (hnh 2.3).   l
v kh amoniac tan nhiu trong nc lm gim p
sut trong bnh v nc b ht vo bnh.
Phenolphtalein chuyn thnh mu hng, chng t
dung dch c tnh baz.
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Dung dch thu c gi l dung dch amoniac.  Dung dch amoniac m c

thng dng trong phng th nghim c nng  25% (D = 0,91  g/cm3).

I I I  -  Tnh cht ho hc

1 . Tnh baz yu

a)  Tc dng vi nc

Khi tan trong nc, NH3 kt hp vi ion H
+ ca nc, to thnh ion amoni 

v ion hiroxit OH,  lm cho dung dch c tnh baz v dn in :

NH3 + H2O + OH

Trong dung dch,  amoniac l baz yu.  C th dng giy qu tm m  nhn
bit kh amoniac,  qu tm s chuyn thnh mu xanh.  

b)  Tc dng vi dung dch mui

Dung dch amoniac c th tc dng vi dung dch mui ca nhiu kim loi,  to
thnh kt ta hiroxit ca cc kim loi .

Th d : AlCl3+ 3NH3 + 3H2O Al(OH)3   + 3NH4Cl

Al3+ + 3NH3 + 3H2O Al(OH)3   + 

c)  Tc dng vi axit

Kh amoniac,  cng nh dung dch amoniac,  tc dng vi dung dch axit to ra
mui amoni.

Th d : NH3 + HCl NH4Cl

amoni clorua

2NH3 + H2SO4 (NH4)2SO4

amoni sunfat

2. Tnh kh

Trong phn t amoniac,  nit c s oxi ho 3,  l s oxi ho thp nht,  v vy
amoniac c tnh kh.  Tnh cht ny c th hin khi amoniac tc dng vi 
cc cht oxi ho.





+
43NH



+
4NH

+
4NH
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a)  Tc dng vi oxi

Amoniac chy trong oxi cho ngn la mu vng, to ra kh nit v hi nc
(hnh 2.4)  :

+ 3O2 + 6H2O

b)  Tc dng vi clo

Clo oxi ho mnh amoniac to ra nit v hiro clorua :

2NH3 +  3Cl2 N2 +  6HCl

ng thi NH3 kt hp ngay vi HCl to thnh khi trng NH4Cl.  

IV -  ng dng

Amoniac c s dng ch yu  sn xut  axit nitric,  phn m nh ur,
amoni nitrat,  amoni sunfat,  . . .  ;  iu ch hirazin N2H4 lm nhin liu cho tn

la.  Amoniac lng c dng lm cht gy lnh trong thit b lnh.



0

22N

ot
3

34 NH
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dd NH3  c

KClO3  + MnO2

Hnh 2.4. Kh amoniac chy trong oxi



V - iu  ch

1 . Trong phng th nghim

Kh amoniac c iu ch bng cch
un nng mui amoni,  th d NH4Cl, 

vi  Ca(OH)2 (hnh 2.5).

2NH4Cl + Ca(OH)2 CaCl2 + 2NH3 + 2H2O

 lm kh kh,  ngi ta cho kh amoniac va to thnh c ln hi nc i qua
bnh ng vi sng (CaO).

Khi mun iu ch nhanh mt lng nh kh amoniac,  ngi ta thng 
un nng dung dch amoniac m c.

2. Trong cng nghip 

Kh amoniac c tng hp t nit v hiro theo phn ng :

N2 (k) + 3H2 (k) 2NH3  (k) H < 0

y l phn ng thun nghch v to nhit. Cc iu kin p dng trong cng
nghip sn xut amoniac l :

 Nhit  :  450  500 oC.   nhit  thp hn, cn bng ho hc trn chuyn
dch sang phi lm tng hiu sut phn ng, nhng li lm gim tc 
phn ng.

 p sut cao,  t 200 n 300 atm.

 Cht xc tc l st kim loi c trn thm Al2O3,  K2O, . . .

Trong kh amoniac to thnh cn ln nit v hiro.  Hn hp kh c lm lnh,
ch c amoniac ho lng v tch ra.  Cn nit v hiro cha tham gia phn ng
li c b sung vo hn hp nguyn liu ban u.



ot , p, xt


ot
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NH4Cl

Ca(OH)2 Bng
+

Hnh 2.5.

iu ch kh amoniac
trong phng th nghim



B -  Mui amoni

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

Th d :  NH4Cl (amoni clorua),  (NH4)2SO4 (amoni sunfat),

I  -  Tnh cht vt l

Tt c cc mui amoni u tan nhiu trong nc, khi tan in li hon ton thnh

cc ion.  Ion khng c mu.

I I  -  Tnh cht ho hc

1 .  Tc dng vi  dung dch kim

Dung dch m c ca mui amoni phn ng vi dung dch kim khi un nng
s cho kh  amoniac bay ra.

Th d : (NH4)2SO4 + 2NaOH 2NH3 + 2H2O + Na2SO4

Phng trnh ion rt gn :

+ OH NH3 + H2O

Da vo tnh cht ny ngi ta c th nhn bit ion amoni v iu ch amoniac
trong phng th nghim.

2. Phn ng nhit phn

Cc mui amoni d b phn hu bi nhit.

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

Th d :

Tinh th NH4Cl khi c un nng trong ng

nghim (hnh 2.6)  s phn hu thnh kh NH3

v kh HCl :

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


4NH+


ot

4NH+

4NH+
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Kh NH3  va HCl

NH4Cl  (r)

NH4Cl  (r)

Tm knh

Hnh 2.6. S phn hu ca NH4Cl



Khi bay ln ming ng gp nhit  thp hn, hai kh ny li ho hp vi nhau
to li tinh th NH4Cl mu trng.

Cc mui amoni cacbonat v amoni hirocacbonat b phn hu dn dn 
ngay  nhit  thng gii phng kh NH3 v kh CO2,  khi un nng phn ng

xy ra nhanh hn :

(NH4)2CO3 (r) NH3 (k) + NH4HCO3 (r)

NH4HCO3 (r) NH3 (k) + CO2 (k) + H2O (k)

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).

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 rng amoniac tan nhiu
trong nc.

2. Hon thnh s  chuyn ho sau  y v vit cc phng trnh  ho hc :

Kh A Dung dch  A B Kh A C

D + H2O

Bit rng A l hp cht ca nit.

3. Hin nay,   sn  xut amoniac,  ngi  ta iu  ch nit v hiro 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  gia kh metan v hi  nc to ra hiro v cacbon ioxit.
 loi  kh oxi  v thu  kh nit,  ngi  ta t kh metan trong mt thit b  kn  cha 
khng kh.

Hy vit cc phng trnh  ho hc ca phn  ng  iu  ch kh hiro,  loi  kh oxi  v tng
hp kh amoniac.



ot
(5)


+


3HNO

(4)
+


NaOH
(3)

+


HCl
(2)

+


2H O

(1)



ot



ot
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4. Trnh by phng php ho hc  phn bit cc dung dch  :  NH3,  Na2SO4,  NH4Cl,
(NH4)2SO4.  Vit phng trnh  ho hc ca cc phn  ng  dng.

5. Mun cho cn bng ca phn ng tng  hp amoniac chuyn dch  sang phi,  cn  phi
ng thi  :

A.  tng p sut v tng  nhit .  

B.  gim p sut v gim nhit .

C.  tng p sut v gim nhit .

D.  gim p sut v tng nhit .

6. Trong phn ng nhit phn cc mui  NH4NO2 v NH4NO3,  s oxi  ho ca nit bin
i  nh th no ? Nguyn t nit trong  ion  no ca mui  ng vai  tr cht kh v
nguyn t nit trong ion  no ca mui  ng vai  tr cht oxi  ho ?

7. Cho dung dch  NaOH d vo 1 50,0 ml  dung dch  (NH4)2SO4 1 ,00M,  un nng nh.

a)  Vit phng trnh  ho hc  dng phn t v dng ion  rt gn.

b)  Tnh  th tch  kh (ktc)  thu  c.

8. Phi  dng bao nhiu  l t kh nit v bao nhiu  l t kh hiro  iu  ch 1 7,0 gam NH3 ?
Bit rng  hiu  sut chuyn ho thnh amoniac l 25,0%.  Cc th tch  kh c o 
 ktc.

A.  44,8 l t N2 v 1 34,4 l t H2 

B.  22,4 l t N2 v 1 34,4 l t H2 

C.  22,4 l t N2 v 67,2 l t H2

D.  44,8 l t N2 v 67,2 l t H2
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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,  tnh  cht ca cc mui  n i trat.   

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

A - Axit nitric

I  -  Cu to phn t

Axit nitric (HNO3)  c cng thc cu to :

(Mi tn trong cng thc cu to trn cho bit cp electron lin kt ch do
nguyn t nit cung cp).

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

I I  -  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.

Axit nitric km bn.  Ngay  iu kin thng, khi c nh sng, dung dch 
axit nitric c  b phn hu mt phn gii phng kh nit ioxit.  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 HNO3 c nng  68%, D = 1 ,40 g/cm3.

I I I  -  Tnh cht ho hc

1 . Tnh axit

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

hon ton thnh ion H+ v ion Dung dch HNO3 lm  qu tm ;

tc dng vi oxit baz, baz v mui ca axit yu hn to ra mui nitrat.

3NO .
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Th d : CuO + 2HNO3 Cu(NO3)2 + H2O

Ba(OH)2 + 2HNO3 Ba(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  mnh yu ca cht kh, m HNO3 c th b kh n cc sn

phm khc nhau ca nit.

a) Tc dng vi kim loi

Axit nitric oxi ho c hu ht cc kim loi,  k c kim loi c tnh kh yu
nh Cu, Ag, . . . ,  tr Pt v Au.  Khi ,  kim loi b oxi ho n mc oxi ho 
cao nht v to ra mui nitrat.  Thng thng, nu dng dung dch HNO3 c

th sn phm l ,  cn dung dch long th to thnh .

Th d :

Vi cc kim loi c tnh kh mnh nh Mg, Al,  Zn,   , long c th b

kh n hoc 

Trong dung dch HNO3 c, ngui,  Al v Fe b th ng ho do to ra mt lp

mng oxit bn,  bo v cho kim loi khi tc dng ca cc axit.  V vy,  c th
dng bnh lm bng nhm hoc st  ng HNO3 c.

b) Tc dng vi phi kim

Khi un nng, HNO3 c c th oxi ho c cc phi kim nh C,  S,  P,  . . .

Th  d :
+ +


6 4

2 4 2 2H SO + 6NO + 2H O
ot0 5

3(c)S  + 6HNO
+

3

4 3
NH NO .

+1 0

2 2N O, N

+5

3HNO

2 2

3 2 23Cu(NO ) + 2 NO   + 4H O
+ +


+0 5

3 (long)3Cu+ 8 H NO

+ +


2 4

3 2 2 2Cu (NO )  +  2 NO  + 2H O
+

+
0 5

3 (c)Cu 4HNO

+2

NO
+4

2NO







40



c)  Tc dng vi hp cht

HNO3 c cn oxi ho c nhiu hp cht v c v hu c.  Vi,  giy,  

mn ca,  du thng, . . .  b ph hu hoc bc chy khi tip xc vi HNO3 c.

IV -  ng dng

Axit nitric c rt nhiu ng dng quan trng.  Phn ln axit nitric sn xut 
ra c dng  iu ch phn m NH4NO3,  Ca(NO3)2,  . . .  Ngoi ra,  axit nitric

cn c dng  sn xut thuc n,  th d :  trinitrotoluen (TNT) ;  
thuc nhum ;  dc phm ;  . . .

V - iu  ch

1 . Trong phng th nghim

 iu ch mt lng nh axit nitric trong phng th nghim, ngi ta un 
hn hp natri nitrat hoc kali nitrat rn vi axit sunfuric c (hnh 2.7) :

NaNO3  + H2SO4 HNO3   + NaHSO4 

Hnh 2.7

iu ch axit nitric trong phng th nghim

Hi HNO3 thot ra c dn vo bnh lm lnh v ngng t  .

2. Trong cng nghip

Phng php hin i sn xut axit nitric t amoniac gm ba giai on :

a) Oxi ho kh amoniac bng oxi khng kh thnh nit monooxit (NO) :

 +


+  +  <
o3 2

850 900 C
3 2 2Pt

4 NH 5O 4 NO 6H O H 0
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HNO3

H2SO4  c

NaNO3



Phn ng ny c thc hin  850 900 oC, c mt cht xc tc platin.

b) Oxi ho nit monooxit thnh nit ioxit bng oxi khng kh  iu kin thng :

2NO + O2 2NO2

c)  Nit ioxit tc dng vi nc v oxi thnh axit nitric :

4NO2 + O2 + 2H2O 4HNO3

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

nng  cao hn 68%, ngi ta chng ct axit ny vi H2SO4 m c.

B -  Mui nitrat

Mui ca axit nitric c gi l nitrat,  th d :  natri nitrat NaNO3,  bc nitrat

AgNO3,  ng(II)  nitrat Cu(NO3)2,  . . .

I  -  Tnh cht ca mui  nitrat

1 . Tt c cc mui nitrat u d tan trong nc v l cht in li mnh.  Trong dung
dch long, chng phn li hon ton thnh cc ion.

Th d : NaNO3 Na+ + 

2. Phn ng nhit phn

Cc mui nitrat d b nhit phn hu, gii phng oxi.  V vy,   nhit  cao cc
mui nitrat c tnh oxi ho mnh.

Cc mui nitrat ca kim loi hot ng mnh (kali,  natri,. . .)  b phn hu to ra
mui nitrit v O2.

Th d : 2KNO3 2KNO2 + O2

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


ot

3NO
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Th d : 2Cu(NO3)2 2CuO + 4NO2 + O2

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

2AgNO3 2Ag + 2NO2 + O2

3. Nhn bit  ion nitrat

Trong mi trng trung tnh,  ion khng c tnh oxi ho.  

Trong mi trng axit,  ion th hin tnh oxi ho ging nh HNO3.

V vy,  nhn bit ion trong dung dch,  ngi ta thm mt t vn ng

v dung dch H2SO4 long vo ri un nng nh hn hp.  Phn ng to thnh 

dung dch mu xanh, kh NO khng mu thot ra b oxi ca khng kh oxi ho
thnh kh NO2 mu nu .

3Cu  +  8H+ +  3Cu2+ +  2NO +  4H2O

(dd mu xanh)

2NO  +  O2 (khng kh) 2NO2

(mu nu )

I I  -  ng dng

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.

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 2.8).




ot

32NO

3NO

3NO

3NO


ot


ot
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Hnh 2.8. Chu trnh ca nit trong t nhin

1 . Cy xanh ng ho nit ch yu di 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 cht ng vt b phn hu li chuyn thnh cc 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 t amoniac chuyn ho thnh mui nitrat,  phn

cn li b thot ra  dng nit 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. Trong 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 NO, ri chuyn ho thnh HNO3 v theo
nc ma thm vo t.  HNO3 chuyn thnh mui nitrat khi kt hp vi cc
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, ri chuyn ho thnh cc hp cht
cha nit.

3.   tng nng sut ma mng, lng nit chuyn t kh quyn vo t vn

khng th .  V vy ngi ta phi bn cho t nhng hp cht cha nit

di dng cc loi phn bn hu c v v c.  
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Bi tp

1 . Vit cng thc electron,  cng thc cu  to ca axit nitric.  Cho bit nguyn t nit c
ho tr  v s oxi  ho bao nhiu  ?

2. Lp cc phng trnh  ho hc :

a)  Ag + HNO3 (c) NO2 + ? + ?

b)  Ag + HNO3 (long) NO + ? + ?

c)  Al + HNO3 N2O + ? + ?

d)  Zn  + HNO3 NH4NO3 + ? + ?

e)  FeO + HNO3 NO + Fe(NO3)3 + ?

g)  Fe3O4 + HNO3 NO + Fe(NO3)3 + ?

3. Hy ch ra nhng tnh  cht ho hc chung v khc bit gia axit nitric v axit sunfuric.
Vit cc phng trnh  ho hc  minh ho.

4. a)  Trong phng trnh  ho hc ca phn ng nhit phn st(I I I )  nitrat,  tng cc h
s bng bao nhiu  ?

A.  5 B.  7 C.  9 D.  21

b)  Trong phng trnh  ho hc ca phn ng nhit phn thu ngn(I I )  nitrat,  tng  cc
h s bng bao nhiu  ?

A.  5 B.  7 C.  9 D.  21

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

NO2 HNO3 Cu(NO3)2 Cu(OH)2 Cu(NO3)2 

CuO Cu CuCl2

6. Khi  ho tan  30,0g hn  hp ng v ng(I I )  oxit trong  1 ,50 l t dung dch  axit nitric

1 ,00M (long)  thy thot ra 6,72 l t n it monooxit (ktc).  Xc nh  hm lng phn

trm ca ng(I I )  oxit trong  hn  hp,  nng   mol  ca ng(I I )  n itrat v axit nitric trong

dung dch  sau  phn ng,  bit rng th tch  dung dch  khng thay i.

7.  iu  ch 5,000 tn axit nitric nng  60,0% cn dng bao nhiu  tn amoniac ?

Bit rng s hao ht amoniac trong qu trnh  sn xut l 3,8%.


(7)


(6)


(5)


(4)


(3)


(2)(1 )
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Photpho

Bit v  tr ca photpho trong bng tun  hon.   

Bit cc dng th  hnh,  tnh  cht vt l  v tnh  cht ho hc
ca photpho,  cch iu  ch v nhng ng dng ca nguyn t ny.

I  -  V  tr  v cu hnh electron nguyn t
Photpho   th 15,  nhm VA, chu k 3  trong bng tun hon.  

Cu hnh electron nguyn t ca photpho :  1 s2 2s2 2p6 3s2 3p3

Do lp ngoi cng c 5  electron, nn trong cc hp cht,  ho tr ca photpho
c th l 5.  Ngoi ra,  trong mt s hp cht,  photpho cn c ho tr 3.

I I  -  Tnh cht vt l

Photpho c th tn ti  mt s dng th hnh khc
nhau, nhng quan trng hn c l photpho trng v
photpho  (hnh 2.9).

1 . Photpho trng

Photpho trng l cht rn trong sut,  mu trng hoc
hi vng, trng ging nh sp,  c cu trc mng tinh

th phn t.  Trong tinh th, nhng phn t P4

(hnh 2.10) nm  nt mng v 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,

tan trong mt s dung mi hu c nh C6H6,  CS2,  . ..  ;

rt c v 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  250 oC v khng c
khng kh,  photpho trng chuyn dn thnh photpho
 l dng bn hn.
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a) Photpho trng

Hnh 2.10

M hnh phn t P4

b) Photpho 
Hnh  2.9



2. Photpho 

Photpho  l cht bt mu ,  d ht m v chy ra,  bn trong khng kh 
nhit  thng v khng pht quang trong bng ti,  khng tan trong cc dung

mi thng thng, ch bc chy  nhit  trn 250 oC.

Khi un nng khng c khng kh,  photpho  chuyn thnh hi,  khi lm lnh
th hi  ngng t li thnh photpho trng.

Photpho  c cu trc polime (hnh 2.11 ),  nn kh nng chy v kh bay hi
hn photpho trng.

Hnh 2.11. Cu trc polime ca photpho  

I I I  -  Tnh cht ho hc

Photpho l phi kim tng i hot ng.  Photpho trng hot ng ho hc
mnh hn photpho .  Trong cc hp cht,  photpho c s oxi ho 3,  +3  v +5.
Do ,  khi tham gia phn ng ho hc photpho th hin tnh oxi ho hoc 
tnh kh.  

1 .  Tnh oxi  ho

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

Th d :

canxi photphua

2.  Tnh kh

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

o0 3t
232 P + 3Ca Ca P
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Photpho chy c trong khng kh khi t nng :

thiu oxi :  + 3O2

iphotpho trioxit

d oxi : + 5O2

iphotpho pentaoxit

Photpho tc dng d dng vi kh clo khi t nng :

thiu clo : + 3Cl2
photpho triclorua

d clo : + 5Cl2
photpho pentaclorua

IV -  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,  . . .

V - Trng thi  t nhin

Trong t nhin,  khng gp photpho  trng thi t do
v n kh hot ng v mt ho hc.  Hai khong vt
chnh ca photpho l photphorit Ca3(PO4)2 v 

apatit 3Ca3(PO4)2.CaF2 (hnh 2.12).

+5

52PCl

ot
P

0

2

+3

32PCl

ot
P

0

2

+5

522 P O

ot0
4 P

3

2 32 P O
+



ot0
4 P
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Hnh 2.12. Mt s khong vt ca photpho

a)  Apatit

b)  Photphorit



Nc ta c m apatit  Lo Cai,  mt s m photphorit  Thi Nguyn,
Thanh Ho, . . .

Ngoi ra,  photpho c trong protein thc vt ;  trong xng, rng, bp tht,  
t bo no,  . . .  ca ngi v ng vt.

VI  -  sn xut

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

photphorit (hoc apatit),  ct v than cc  1200 oC trong l in.  Hi photpho
thot ra c ngng t khi lm lnh, s thu c photpho trng  dng rn.

Bi tp

1 . Nu nhng im khc nhau v tnh  cht vt l  gia P trng v P .  Trong iu  kin
no P trng chuyn thnh P  v ngc li  ?

2. Lp phng trnh  ho hc ca cc phn ng sau  y v cho bit trong cc phn  ng
ny,  P c tnh  kh hay tnh  oxi  ho :

P + O2 P2O5

P + Cl2 PCl3

P + S P2S3

P + S P2S5

P + Mg Mg3P2

P + KClO3 P2O5 + KCl

3. Th nghim  hnh 2.1 3 chng minh kh nng 
bc chy khc nhau  ca P trng v P .
Hy quan st,  m t v gii  thch  hin  tng xy ra
trong th nghim.  Vit phng trnh  ho hc ca
phn ng xy ra.
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P trngP o

La st

Hnh 2.13.

Th nghim chng minh 
kh nng bc chy khc nhau

ca P trng v P 



4. Nu nhng ng dng ca photpho.  Nhng ng dng  xut pht t tnh  cht g ca
photpho ?

5. t chy hon ton 6,2 g  photpho trong oxi  d.  Cho sn phm to thnh tc dng va
 vi  dung dch  NaOH 32% to ra mui  Na2HPO4.

a)  Vit phng trnh  ho hc ca cc phn  ng xy ra.

b)  Tnh  khi  lng dung  dch  NaOH  dng.

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

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).  cc c,  gan,  no v cc b phn  khc ca c th,  
photpho c di  dng cc photphat v cc este ca axi t photphoric.

Vin  s ngi  Nga 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   ngh.  C th thiu  photpho s
gim kh nng l m vic,  lon  thn  kinh  chc nng v ph hu s trao i  cht.  n  cc
loi  rau,  qu nh x lch,  ,  c rt,  c chua,  c tm,  t ngt,  du  ty,  m,    s b sung
cho c th lng photpho b  thiu  ht.  Cc thc phm giu  photpho c ngun  gc 
ng vt gm c th t,  c,  gan  b,  c,  trng,  cc sn  phm sa,  
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T liu

Vai tr sinh hc ca photpho



axit photphoric 
v mui  photphat

Bit c cu  to phn  t,  tnh  cht vt l ,  h iu  tnh  cht 
ho hc ca axi t photphoric,  tnh  cht ca cc mui  photphat.  

Bit c nhng ng dng v phng php iu  ch axi t
photphoric,  ng dng v cch  nhn  bit ion  photphat.

A - axit photphoric

I  -  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.

I I  -  Tnh cht vt l

axit photphoric l cht tinh th trong sut,  nng chy  42,5  oC, 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, khng mu, c nng  85%.

I I I  -  Tnh cht ho hc

1 .  Axit photphoric l axit ba nc,  c  mnh trung bnh, c tt c nhng tnh cht
chung ca axit.  Trong dung dch nc, n phn li theo tng nc :

Nc 1  :  

Nc 2 :  

Nc 3  :  HPO H PO
 +  +

2 3
4 4

H PO H HPO
 +  +

2
2 4 4

H PO H H PO
+  +3 4 2 4
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P =  O



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

trong dung dch axit photphoric c cc ion H+,  ion ihirophotphat ,

ion hirophotphat ,  ion photphat v cc phn t H3PO4  khng

phn li (khng k cc ion H+ v OH do nc phn li ra).

2. Khi tc dng vi dung dch kim, tu theo lng cht tc dng m axit 
photphoric to ra mui axit,  hoc mui trung ho,  hoc hn hp cc mui .

Th d : H3PO4 + NaOH   NaH2PO4 + H2O

H3PO4 + 2NaOH Na2HPO4 + 2H2O

H3PO4 + 3NaOH Na3PO4 + 3H2O

3. Khc vi axit nitric,  axit photphoric khng c tnh oxi ho.

IV -  iu  ch 
1 .  Trong phng th nghim 

axit photphoric c iu ch bng cch dng axit nitric c oxi ho photpho :

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

2.  Trong cng nghip

Cho axit sunfuric c tc dng vi qung photphorit hoc qung apatit :

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

Axit H3PO4 to thnh c tch khi kt ta CaSO4 bng cch lc, sau  c

c c. Axit H3PO4 sn xut bng phng php ny khng tinh khit.

 sn xut axit H3PO4 c  tinh khit v nng  cao hn, ngi ta t chy 

photpho  thu P2O5,  ri cho P2O5 tc dng vi nc :

4P + 5O2 2P2O5

P2O5 + 3H2O 2H3PO4

V - ng dng

Mt lng ln axit H3PO4 loi k thut c dng  iu ch mui photphat
v  sn xut phn ln,  hp cht c photpho (lm thuc tr su),. . .  H3PO4
tinh khit c dng trong cng nghip dc phm.




ot


ot


ot







PO
3
4HPO

2
4

H PO2 4
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B -  Mui photphat

Mui photphat l mui ca axit photphoric.

Axit photphoric tc dng vi dung dch kim, to ra ba loi mui :

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

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

Mui photphat trung ho : Na3PO4,  (NH4)3PO4,  Ca3(PO4)2,  . . .

I  -  Tnh tan

Cc mui trung ho v mui axit ca kim loi natri,  kali v amoni u tan trong
nc.  Vi cc kim loi khc,  ch c mui ihirophotphat l tan c, ngoi ra
u khng tan hoc t tan trong nc.

I I  -  Nhn bit ion photphat

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

Th nghim 

Thm 3   4 git dung dch bc nitrat vo 5   6 git dung dch natri photphat
ng trong mt ng nghim nh.  Kt ta mu vng xut hin ngay lp tc.  
Kt ta ny khng tan trong nc, nhng tan trong dung dch axit nitric long.
Phng trnh ion rt gn :

(mu vng)

Bi tp

1 .  Vit phng trnh  ho hc dng phn t v dng ion  rt gn ca phn ng  gia H3PO4
vi  lng d ca :

a)  BaO b)  Ca(OH)2 c)  K2CO3

2. Nu nhng im ging nhau v khc nhau  v tnh  cht ho hc gia axit nitric v axit
photphoric.  Dn ra nhng phn ng ho hc  minh ho.

3 4Ag PO 3
43Ag PO+ +

3
4PO 
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3. Phng trnh  in  l i  tng cng ca H3PO4 trong dung dch  l :

H3PO4 3H+ + 

Khi  thm HCl vo dung dch,  

A.  cn  bng trn  chuyn dch  theo chiu  thun.

B.  cn  bng trn  chuyn dch  theo chiu  nghch.

C.  cn  bng trn  khng b  chuyn dch.

D.  nng  tng ln.

4. Lp cc phng trnh  ho hc sau  y :

a) H3PO4 + K2HPO4

1  mol 1  mol

b) H3PO4 + Ca(OH)2
1  mol 1  mol

c) H3PO4 + Ca(OH)2
2 mol 1  mol

d) H3PO4 + Ca(OH)2
2 mol 3 mol

5.  thu  c mui  photphat trung  ho,  cn ly bao nhiu  ml  dung dch  NaOH 1 ,00M
cho tc dng vi  50,0 ml  dung dch  H3PO4 0,50M ?









3
4PO

3
4PO
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Phn bn ho hc 

Bit cy trng cn  nhng nguyn  t dinh  dng no.   

Bit thnh  phn  ho hc ca cc loi  phn  m,  phn  ln,
phn kali, phn phc hp,...  v cch iu ch cc loi  phn bn ny.

Phn bn ho hc l nhng ho cht c cha cc nguyn t dinh dng, 
c bn cho cy nhm nng cao nng sut ma mng.

Cy ng ho c C,  H,  O t CO2 ca khng kh v t nc trong t,  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 thng dng 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 cc qu trnh sinh trng,

lm tng t l ca protein thc vt.  Do ,  phn m gip cho cy pht trin
nhanh, cho nhiu ht,  c,  qu.

 dinh dng ca phn m c nh gi theo t l phn trm v khi lng
ca nguyn t nit.

1 . 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

2. Phn m nitrat

 l cc mui nitrat :  NaNO3,  Ca(NO3)2,  . . .  Cc mui ny c iu ch bng

phn ng gia axit nitric v mui cacbonat.

Th d : CaCO3 + 2HNO3 Ca(NO3)2 + CO2 + H2O



4NH+



3NO
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3. Ur

Ur (NH2)2CO (cha khong 46%N), l loi

phn m tt nht,  c iu ch bng cch
cho amoniac tc dng vi CO2  nhit  

180 200 oC, di p sut khong 200 atm :

CO2 + 2NH3 (NH2)2CO + H2O

Ur l cht rn mu trng (hnh 2.14),  tan tt trong nc.  

Trong t,  di tc dng ca vi sinh vt,  ur b phn hu cho thot ra amoniac,
hoc chuyn dn thnh mui cacbonat khi tc dng vi nc :

(NH2)2CO + 2H2O (NH4)2CO3

Cc loi phn m trn y b chy nc do ht hi m t kh quyn, nn cn
phi bo qun  ni kh ro.

nc ta hin nay,  ur c sn xut ti nh my phn m Bc Giang v 
nh my phn m Ph M.

I I  -  Phn ln

Phn ln cung cp photpho cho cy di dng ion photphat.  Loi phn bn ny
cn cho cy  thi k sinh trng, thc y cc qu trnh sinh ho,  trao i cht
v trao i nng lng ca cy.

 dinh dng ca phn ln c nh gi theo t l phn trm khi lng P2O5

tng ng vi lng P c trong thnh phn ca n.  Nguyn liu  sn xut
phn ln l qung photphorit v apatit.

Nhng loi phn ln thng dng l supephotphat,  phn ln nung chy,. . .

1 . Supephotphat

C hai loi supephotphat :  supephotphat n v supephotphat kp.

a) 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 (c) Ca(H2PO4)2 + 2CaSO4 

Supephotphat n gm 2 mui Ca(H2PO4)2 v CaSO4.  Cy trng ch ng ho

c mui d tan Ca(H2PO4)2 ;  cn CaSO4 khng tan trong nc, l phn

khng c ch,  lm rn t.






ot , p
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Hnh 2.14. Phn ur



nc ta hin nay,  supephotphat n c sn xut ti nh my supephotphat
v ho cht Lm Thao, Ph Th.

b) Supephotphat kp cha hm lng P2O5 cao hn (40  50%), 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 ny 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,   x

vn (thnh phn chnh l magie silicat)  v than cc  nhit  trn 1000 oC
trong l ng.  Sn phm nng chy t l ra c lm ngui nhanh bng nc,
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

ch thch hp cho loi t chua.

nc ta hin nay,  phn ln nung chy c sn xut  Vn in (H Ni)  v
mt s a phng khc.

I I I  -  Phn kali
Phn kali cung cp cho cy trng nguyn t kali di dng ion K+.  Loi phn
bn ny thc y nhanh qu trnh to ra cc cht ng, bt,  cht x,  cht du,
tng cng sc chng rt,  chng su bnh v chu hn ca cy.

 dinh dng ca phn kali c nh gi theo t l phn trm khi lng
K2O tng ng vi lng K c trong thnh phn ca n.

Hai mui kali clorua v kali sunfat c s dng nhiu nht  lm phn kali.
Tro thc vt cha K2CO3 cng l mt loi phn kali.

IV -  Phn hn hp v phn phc hp
  l loi phn bn cha ng thi mt s nguyn t dinh dng c bn.  

 Phn hn hp cha nit,  photpho, kali c gi chung l phn NPK.  
Th d,  nitrophotka l hn hp ca (NH4)2HPO4 v KNO3.  Loi phn bn ny

l sn phm trn ln cc loi phn n theo t l N :  P :  K khc nhau, tu theo
loi t v cy trng.
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 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.

V - Phn vi  lng

Phn vi lng cung cp cho cy cc nguyn t nh bo,  km, mangan, ng,

molipen, . . .   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, . . .  Cc nguyn t trn ng vai tr nh nhng vitamin cho

thc vt.  Phn vi lng c a vo t cng vi phn bn v c hoc phn

bn hu c.  Loi phn bn ny 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  phn bit chng.  Vit phng trnh  ho hc ca cc phn

ng  dng.

2. T khng kh,  than,  nc v cc cht xc tc cn thit,  hy lp s  iu  ch phn

m NH4NO3.

3. Mt loi  qung photphat c cha 35% Ca3(PO4)2.  Hy tnh  hm lng phn  trm P2O5

c trong qung trn.

4.  sn xut mt lng phn bn amophot  dng  ht 6,000.1 03 mol  H3PO4.

a)  Tnh  th tch  kh amoniac (ktc)  cn dng,  bit rng loi  amophot ny c t l v s

mol  

b)  Tnh  khi  lng amophot thu  c.

=
4 2 4 4 2 4NH H PO (NH ) HPOn : n 1 : 1 .
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Luyn tp
tnh cht ca nit, photpho
v cc hp cht ca chng

Nm vng cc tnh  cht ca ni t,  photpho ;  amoniac v
mui  amoni  ;  axi t n i tric v mui  ni trat ;  axi t photphoric v 
mui  photphat.  

Nm vng cc phng php iu  ch v ng dng ca ni t,
photpho v mt s hp cht quan  trng ca chng.

Rn  luyn  k nng gii  cc bi  tp ca chng.

I  -  Kin thc cn nm vng

59
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Nit Photpho

Cu hnh  electron :  1 s2 2s2 2p3

 m in  :  3,04

Cu to phn t :  N  N

Cc s oxi  ho :  3,  0,  +1 ,  +2,  +3,  +4,  +5

Cu hnh  electron :  1 s2 2s2 2p6 3s2 3p3

 m in  :  2,1 9

Dng th hnh thng gp :  P trng,  P 

Cc s oxi  ho :  3,  0,  +3,  +5

P trng hot ng ho hc mnh hn
P .

Amoniac

Tan nhiu trong nc to thnh dung
dch  c tnh  baz yu.  

C tnh  kh.

P2O5   

 photpho th hin
 tnh oxi  hoa

+5

P
0

Ca3P2
3

photpho th hin
tnh kh
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Mui amoni

Tan trong nc,  l cht in  l i  mnh.

D b  nhit phn.

Axit  nitric (HNO3)

 L axit mnh.

 L cht oxi  ho mnh.  Tnh  oxi  ho

mnh l do ion  gy ra,  nn

sn phm l cc hp cht khc nhau
ca nit.

+5

3NO

Axit photphoric (H3PO4 )

 L axit ba nc,   mnh trung bnh,

tc dng vi  dung dch  kim cho ba loi

mui  :  mt mui  photphat trung ho 

v hai  mui  photphat axit.

 Khng th hin  tnh  oxi  ho.

Mui nitrat 

 D tan.

 Trong dung dch  axit,  th hin

tnh  oxi  ho.

 Mui  rn  d b  nhit phn cho oxi
thot ra.

 Phn ng nhn bit :

3Cu + 8H+ + 

3Cu2+ + 2NO  + 4H2O

(dd  mu xanh)

2NO  +  O2 2NO2

(mu nu )





32NO

3NO

Mui photphat 

 Mui  photphat trung ho v photphat
axit ca natri ,  kal i ,  amoni  d tan.

 Mui  ihirophotphat ca cc kim loi
khc d tan.

 Phn ng nhn bit :

3Ag+  + Ag3PO4 

(mu vng)

Ag3PO4 tan  trong  dung  d ch  HNO3

long.  

3
4PO 

P  O



I I  -  Bi  tp

1 . Hy cho bit s oxi  ho ca N  v P trong cc phn t v ion  sau  y :

NH3,  , , ,  NH4HCO3,  P2O3,  PBr5,  ,  KH2PO4,  Zn3(PO4)2.

2. Trong cc cng thc sau  y,  chn cng thc ho hc ng ca magie photphua :

A.  Mg3(PO4)2

B.  Mg(PO3)2

C.  Mg3P2

D.  Mg2P2O7

3. a)  Lp cc phng trnh  ho hc sau  y :

NH3 + Cl2 (d) N2 + . . . (1 )

NH3 (d)  + Cl2 NH4Cl  + . . . (2)

NH3 + CH3COOH .. . (3)

(NH4)3PO4 H3PO4 + . . . (4)

Zn(NO3)2 . . . (5)

b)  Lp cc phng trnh  ho hc  dng  phn  t v dng ion  rt gn  ca phn ng

gia cc cht sau  y trong dung dch  :

K3PO4 v Ba(NO3)2 (1 )

Na3PO4 v CaCl2 (2)

Ca(H2PO4)2 v Ca(OH)2 vi  t l mol  1  :  1 (3)

(NH4)3PO4 + Ba(OH)2 (4)

4. T hiro,  clo,  nit v cc ho cht cn thit,  hy vit cc phng trnh  ho hc (c ghi

r iu  kin  phn ng) iu  ch phn m amoni  clorua.  



ot



ot







3
4PO

3NO

2NO+

4NH
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5. Vit phng trnh  ho hc thc hin  cc dy chuyn ho sau  y :

a)

NO NO2 HNO3

b)  Photpho

6. Hy a ra nhng phn  ng  hc c s tham gia ca n cht photpho,  trong 

s oxi  ho ca photpho :

a)  tng ; b)  gim.

7. Khi  cho 3,00 g  hn hp Cu  v Al  tc dng vi  dung dch  HNO3 c d,  un nng,  sinh

ra 4,48 l t kh duy nht l NO2 (ktc).  Xc nh  phn trm khi  lng ca mi  kim loi

trong  hn hp.

8. Cho 6,00 g  P2O5 vo 25,0 ml  dung dch  H3PO4 6,00% (D = 1 ,03 g/ml).  Tnh  nng  

phn  trm ca H3PO4 trong dung dch  to thnh.

9. Cn bn bao nhiu  ki logam phn m amoni  nitrat cha 97,5% NH4NO3 cho

1 0,0 hecta khoai  ty,  bit rng 1 ,00 hecta khoai  ty cn  60,0 kg  nit.

  

oo
2

+ O , t+ Ca, t + HCl
2 5(1 ) (2) (3)

 B C  P O




(6)

(7)


(5)

 

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

N   NH   NH NO
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(8)



 (4)



Bi  thc hnh 2

tnh cht ca mt s
hp cht nit, photpho

Rn  luyn  k nng thao tc th nghim an  ton,  chnh  xc.

Lm cc th nghim chng minh  :

-  Tnh  oxi  ho mnh  ca axi t n i tric.

-  Tnh  oxi  ho ca mui  kal i  n i trat.

Th nghim phn  bit mt s loi  phn  bn  ho hc.

I  -  Ni  dung th nghim v cch tin hnh

Th nghim 1 . Tnh oxi ho ca axit nitric c v long

Ly vo ng nghim th nht 0,5  ml dung dch HNO3 c (68%) v ng

nghim th hai 0,5  ml dung dch HNO3 long 15%.  Cho vo mi ng nghim

mt mnh nh ng kim loi.  Nt cc ng nghim bng bng tm dung dch
NaOH.  un nh ng nghim th hai.  Quan st mu ca kh bay ra v mu ca
dung dch trong mi ng nghim.  Gii thch v vit cc phng trnh ho hc.

Th nghim 2. 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.

Th nghim 3. 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 bit.  Cho vo
mi ng nghim 4 5  ml nc ct v lc nh ng nghim cho n khi cc cht
tan ht.
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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 m.  Vit phng trnh ho hc ca phn

ng xy ra di dng phng trnh ion rt gn.

b) Phn kali clorua v phn supephotphat kp

Ly khong 1  ml dung dch va pha ch ca kali clorua vo mt ng nghim

v ca supephotphat kp vo mt ng nghim khc.  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.  Gii thch v vit phng trnh ho hc ca cc 

phn ng.

I I  - Vit tng trnh 
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Chng
CACBON - SILIC3
V tr cua cacbon, silic trong bang tun hoan co lin quan 
nh th nao vi cu tao nguyn t cua chung ?

Cac n cht va hp cht cua cacbon, silic co nhng 
tnh cht c ban nao ? Giai thch nhng tnh cht o
nh th nao trn c s l thuyt a hoc ?

Lam th nao iu ch c cacbon, silic va mt s hp cht
quan trong cua cac nguyn t nay ?

Nha may xi mng Hai Phong



cacbon

Bit c tnh  cht ca cacbon  l in  quan  nh th no vi
cu  hnh  electron  nguyn  t ca n.  

Bit c trng thi  t nhin,  iu  ch v ng dng ca
cacbon.

I  -  V  tr  v cu hnh electron nguyn t

Cacbon   th 6,  nhm IVA, chu k 2 ca bng tun hon.

Cu hnh electron ca nguyn t cacbon l 1 s2 2s2 2p2,  lp ngoi cng c 
4 electron, nn trong cc hp cht nguyn t cacbon c th to c ti a 4
lin kt cng ho tr vi cc nguyn t khc.  

Cc s oxi ho ca cacbon l 4,  0,  +2 v +4.

I I  -  Tnh cht vt l

Nguyn t cacbon c mt s dng th hnh l kim cng, than ch,  fuleren, . . .
Chng khc nhau v tnh cht vt l.

Hnh 3.1. Cu trc ca tinh th kim cng (a)
tinh th than ch (b)  v fuleren (c)

1 . Kim cng

Kim cng l cht tinh th trong sut,  khng mu, khng dn in,  dn nhit
km.  Trong tinh th kim cng (hnh 3.1a),  mi nguyn t cacbon lin kt vi
bn nguyn t cacbon ln cn nm trn cc nh ca hnh t din u bng bn
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lin kt cng ho tr bn.  Mi nguyn t cacbon nm  nh li lin kt vi bn
nguyn t cacbon khc.  Do cu trc ny m kim cng rt cng, l cht cng
nht trong tt c cc cht.

2. Than ch  

Than ch l cht tinh th mu xm en.  Tinh th than ch c cu trc lp 
(hnh 3.1b).  Trong mt lp,  mi nguyn t cacbon lin kt cng ho tr vi ba
nguyn t cacbon ln cn nm  nh ca mt tam gic u.  Cc lp ln cn
lin kt vi nhau bng tng tc yu, nn cc lp d tch khi nhau.  Do cu
trc ny m than ch mm, khi vch trn giy n  li vch en gm nhiu lp
tinh th.

3. Fuleren

Fuleren gm cc phn t C60,  C70,  . . .  Phn t C60 c cu trc hnh cu rng,

gm 32 mt,  vi 60 nh l 60 nguyn t cacbon.  Fuleren c pht hin 
nm 1985.

Cc loi than iu ch nhn to nh 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.

I I I  -  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 phn ng oxi ho  kh, n cht cacbon c th tng hoc gim s
oxi ho,  nn n th hin tnh kh hoc tnh oxi ho.  Tuy nhin,  tnh kh vn l
tnh cht ch yu ca cacbon.

1 . Tnh kh

a)  Tc dng vi oxi 

Cacbon chy c trong khng kh,  phn ng to nhiu nhit :

+ O2

+4

2CO

ot
0

C
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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.

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 

nhit  cao v c cht xc tc,  C tc dng vi kh H2 to thnh kh CH4 :

+ 2H2

b)  Tc dng vi kim loi

nhit  cao,  C tc dng c vi mt s kim loi to thnh cacbua kim loi.

Th d : 4Al +3

nhm cacbua

IV -  ng dng

Kim cng c dng lm  trang sc,  ch to mi khoan, dao ct thu tinh,
lm bt mi.

Than ch c dng lm in cc,  lm ni  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 to thuc n en,  thuc pho, . . .  

Loi than c kh nng hp ph mnh c gi l than hot tnh.  Than hot tnh
c dng trong mt n phng c v trong cng nghip ho cht.

Than mui c dng lm cht n cao su,  sn xut mc in, xi nh giy, . ..

4

34Al C
ot



0

C

4

4CH

ot , xt
0

C

+

+  + +

o0 4
t

3 2 2 2(c)C 4HNO CO 4NO 2H O

+2

2CO

ot
0

C
+4

2CO
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V - 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 u
cha CaCO3),  magiezit (MgCO3),  olomit (CaCO3.MgCO3)  (hnh 3.2),  . . .  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 thin
nhin.  Hp cht ca cacbon l thnh phn c s ca cc t bo ng vt v thc
vt,  nn cacbon c vai tr rt ln i vi s sng.

Nc ta c m than antraxit ln  Qung Ninh, mt s m than nh hn 
Thanh Ho, Ngh An, Qung Nam, 

Hnh 3.2. Mt s khong vt ca cacbon

VI  -  iu  ch

Kim c- ng nhn to c iu ch t than ch,  bng cch nung than ch 

 khong 2000 oC, di p sut 50 n 100 nghn atmotphe vi cht xc tc 
l st,  crom hay niken.

Than ch nhn to c iu ch bng cch nung than cc  2500 3000 oC
trong l in,  khng c mt khng kh.

Than cc c iu ch bng cch nung than m khong 1000 oC trong l cc,
khng c khng kh.  

Than m c khai thc trc tip t cc va than nm  cc  su khc nhau
di mt t.

Than g c to nn khi t g trong iu kin thiu khng kh.

Than mui c to nn khi nhit phn metan c cht xc tc :

CH4 C + 2H2

ot , xt
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Bi tp

1 . Ti  sao hu  ht cc hp cht ca cacbon li  l hp cht cng ho tr  ?

2. Tnh oxi  ho ca cacbon th hin   phn  ng no trong cc phn ng sau  ?

A.  C + O2 CO2

B.  C + 2CuO 2Cu + CO2

C.  3C + 4Al Al4C3

D.  C + H2O CO + H2

3. Tnh kh ca cacbon th hin   phn  ng no trong cc phn ng sau  ?

A.  2C + Ca CaC2

B.  C + 2H2 CH4

C.  C + CO2 2CO

D.  3C + 4Al Al4C3

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

a)  H2SO4 (c) + C SO2 + CO2 + ?

b)  HNO3 (c) + C NO2 + CO2 + ?

c)  CaO + C CaC2 + CO

d)  SiO2 + C Si  + CO

5. t mt mu  than  (cha tp cht khng chy)  c khi  lng 0,600 kg  trong oxi  d,

thu  c 1 ,06 m3 (ktc)  kh cacbonic.  Tnh  thnh phn phn trm khi  lng ca

cacbon trong  mu than  trn.



ot



ot



ot



ot
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Hp cht ca cacbon

Bit tnh  cht,  iu  ch,  ng dng ca cc oxi t cacbon  v
mui  cacbonat.   

A - cacbon Monooxit

I  -  Tnh cht vt l
Cacbon monooxit (CO) l cht kh khng mu, khng mi, khng v, hi nh hn

khng kh,  rt t tan trong nc, ho lng  191 ,5  oC, ho rn  205,2 oC, 
rt bn vi nhit.  Kh CO rt c.  

I I  -  Tnh cht ho hc
1 .  Cacbon monooxit l oxit khng to mui  (oxit trung tnh)

CO khng tc dng vi nc, axit v dung dch kim  iu kin thng.

2.  Tnh kh

Khi t nng, kh CO chy trong oxi hoc trong khng kh,  cho ngn la mu
lam nht v to nhiu nhit :

2 + O2 2

V vy,  kh CO c s dng lm nhin liu.

nhit  cao,  kh CO kh c nhiu oxit kim loi.

Th d : 2Fe + 

Tnh cht ny c dng trong luyn kim  kh cc oxit kim loi.

I I I  -  iu  ch
1 .  Trong phng th nghim 

Kh CO c iu ch bng cch un nng axit fomic (HCOOH) khi c mt
H2SO4 c :

HCOOH CO + H2O
o

2 4H SO c, t


CO

4

23
+ot

Fe O CO

2

2 3 3
+

+

4

2CO
+ot



2

CO
+
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2.  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 3.3)  bng cch thi khng kh qua than
nung .  phn di ca l,  cacbon chy
thnh cacbon ioxit.  Khi i qua lp than nung
, CO2 b kh thnh kh CO :

CO2 + C 2CO

Hn hp kh thu c gi l kh l gas (kh than
kh).  Trong kh l gas, CO thng chim

khong 25%, 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 -  Cacbon ioxit

I  -  Tnh cht vt l
Cacbon ioxit (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 c 1  lt kh CO2.

nhit  thng, di p sut 60 atm, kh CO2 s ho thnh cht lng khng

mu, linh ng.  trng thi rn,  CO2 to thnh mt khi trng, gi l 

nc  kh.  Nc  kh khng nng chy m thng hoa ,  c dng  to

mi trng lnh khng c hi m.

I I  -  Tnh cht ho hc

Kh CO2 khng chy v khng duy tr s chy ca nhiu cht,  nn ngi ta

thng dng nhng bnh to kh CO2  dp tt cc m chy.  

ot





o1050 C

72

Kh

Than

Khng
kh

Hnh 3.3. S  l gas



CO2 l oxit axit,  khi tan trong nc to thnh dung dch axit cacbonic :

CO2 (k) + H2O (l) H2CO3  (dd)

I I I  -  iu  ch

1 . Trong phng th nghim

CO2 c iu ch bng cch cho dung dch HCl tc dng vi  vi :  

CaCO3 +  2HCl CO2  +  CaCl2 +  H2O

2.  Trong cng nghip 

Kh CO2 c thu hi t qu trnh t chy hon ton than  cung cp nng

lng cho cc qu trnh sn xut khc.  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 ng glocoz.

C -  axit cacbonic v mui cacbonat

I  -  Axit cacbonic

Axit cacbonic (H2CO3) rt km bn, ch tn ti trong dung dch long, d b

phn hu thnh CO2 v H2O.  Trong dung dch,  axit ny phn li hai nc,  ch yu

thnh cc ion H+ v v ch to thnh mt lng rt nh :

Axit cacbonic to ra hai loi mui :  Mui cacbonat cha ion (Na2CO3,

CaCO3,  . . .)  ;  mui hirocacbonat cha ion (NaHCO3,  Ca(HCO3)2,. . .).

I I  -  mui  cacbonat

1 . Tnh cht

a)  Tnh tan

Mui cacbonat ca kim loi kim, amoni v a s cc mui hirocacbonat d
tan trong nc.  Mui cacbonat ca kim loi khc khng tan trong nc.

HCO3


CO
2
3


2
3 3HCO H CO +  +

H CO H HCO2 3 3
+  +

CO
2
3


3HCO
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b)  Tc dng vi axit

Mui cacbonat,  cng nh mui hirocacbonat,  tc dng d dng vi dung dch
axit,  cho kh CO2 thot ra.

Th d : NaHCO3 + HCl NaCl + CO2 + H2O

+ H+ CO2 + H2O

Na2CO3 + 2HCl 2NaCl + CO2 + H2O

+ 2H+ CO2 + H2O

c)  Tc dng vi dung dch kim

Cc mui hirocacbonat tc dng d dng vi dung dch kim.

Th d : NaHCO3 + NaOH Na2CO3 + H2O

+  OH + H2O

d)  Phn ng nhit phn

Mui cacbonat trung ho ca kim loi kim bn vi nhit.  Mui cacbonat 
trung ho ca kim loi khc,  cng nh mui hirocacbonat,  b nhit phn hu.  

Th d : MgCO3  (r) MgO (r) + CO2 (k)

2NaHCO3  (r) Na2CO3  (r) + CO2 (k) + H2O (k)

2.  ng dng

Canxi cacbonat (CaCO3)  tinh khit l cht bt mu trng, nh,  c dng lm

cht n trong mt s ngnh cng nghip.

Natri cacbonat khan (Na2CO3,  cn gi l soa khan) c dng trong cng

nghip thu tinh,   gm, bt git,  . . .

Natri hirocacbonat (NaHCO3)  c dng trong cng nghip thc phm.

NaHCO3 cn c dng lm thuc gim au d dy do tha axit.


ot


ot

2
3

CO3HCO



2
3CO



3HCO
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Bi tp

1 . Lm th no  loi  hi  nc v kh CO2 c ln  trong kh CO ? Vit cc phng trnh

ho hc.

2. C ba cht kh gm CO,  HCl  v SO2 ng trong ba bnh  ring bit.  Trnh  by phng

php ho hc  phn bit tng kh.  Vit cc phng trnh  ho hc.

3. iu no sau  y khng ng cho phn  ng ca kh CO vi  kh O2 ?

A.  Phn ng  thu  nhit.

B.  Phn ng  to nhit.

C.  Phn ng  km theo s gim th tch.

D.  Phn ng  khng xy ra  iu  kin  thng.

4. a)  Khi  un  nng dung  dch  canxi  hirocacbonat th c kt ta xut hin.  Tng cc h

s t lng trong  phng trnh  ho hc ca phn ng  l 

A.  4 B.  5 C.  6 D.  7

b)  Khi  cho d kh CO2 vo dung dch  cha kt ta canxi  cacbonat,  th kt ta s tan.

Tng cc h s t lng trong phng trnh  ho hc ca phn ng l 

A.  4 B.  5 C.  6 D.  7

5. Cho 224,0 ml  kh CO2 (ktc)  hp th  ht trong 1 00,0 ml  dung dch  kal i  hiroxit 0,200M.

Tnh khi  lng ca nhng cht c trong dung dch  to thnh.

6. Nung 52,65 g  CaCO3  1 000 oC v cho ton  b lng kh thot ra hp th  ht vo 

500,0 ml  dung dch  NaOH 1 ,800M.  Hi  thu  c nhng mui  no ? Khi  lng l 

bao nhiu  ? Bit rng hiu  sut ca phn  ng nhit phn CaCO3 l 95 %.
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Silic v hp cht ca silic

Bit nhng tnh  cht c trng ca si l ic v hp cht ca n.  

Bit nhng ng dng quan  trng ca si l ic trong cc ngnh  k
thut nh luyn  kim,  bn  dn,  in  t,  . . .

A - Silic 

I  -  Tnh cht vt l

Silic (Si)  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, c tnh 

bn dn, nng chy  1420 oC.

Silic v nh hnh l cht bt mu nu.

I I  -  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).  Trong cc phn ng oxi ho  kh, silic th hin tnh
kh hoc tnh oxi ho.  Silic v nh hnh hot ng hn silic tinh th.

1 . Tnh kh

a)  Tc dng vi phi kim

Silic tc dng trc tip vi flo  iu kin thng ;  vi clo,  brom, iot,  oxi khi
un nng ;  vi cacbon, nit,  lu hunh  nhit  rt cao.

Th d : + 2F2

silic tetraflorua

+ O2

silic ioxit

b) Tc dng vi hp cht

Silic tc dng tng i mnh vi dung dch kim, gii phng kh hiro :

+ 2NaOH + H2O + 2H2
4

2 3Na SiO
+


0

Si

+4

2SiO
ot

0

Si

4

4SiF
+


0

Si
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2. Tnh oxi  ho

nhit  cao,  silic tc dng vi cc kim loi nh canxi,  magie,  st,  to thnh
silixua kim loi.

Th d : 2Mg + 

magie silixua 

I I I  -  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 khng c silic  trng thi t do,  m ch gp  dng
hp cht :  ch yu l silic ioxit ;  cc khong vt silicat v aluminosilicat
nh cao lanh, mica,  fenspat,   x vn,  thch anh (hnh 3.4),. . .

IV -  ng dng

Silic siu tinh khit l cht bn dn, c dng trong k thut v tuyn v in
t,   ch to t bo quang in,  b khuch i,  b chnh lu,  pin mt tri, 

Trong luyn kim, silic c dng  tch oxi khi kim loi nng chy.  Ferosilic
l hp kim c dng  ch to thp chu axit.

V - iu  ch

Silic c iu ch bng cch dng cht kh mnh nh magie,  nhm, cacbon
kh silic ioxit  nhit  cao.

Th d :
ot

SiO Mg Si MgO2 2 2+  +

4

2Mg Si




ot
0

Si
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B -  Hp cht ca silic
I  -  Silic ioxit 

Silic ioxit (SiO2)  l cht  dng tinh th,  nng chy  1713  
oC, khng tan

trong nc.

Silic ioxit tan chm trong dung dch kim c,  nng, tan d trong kim
nng chy :

Silic ioxit tan c trong axit flohiric :

Da vo tnh cht ny,  ngi ta dng dung dch HF  khc ch v hnh ln
thu tinh.

Trong t nhin,  silic ioxit tn ti di dng ct v thch anh.  Silic ioxit l
nguyn liu quan trng  sn xut thu tinh,   gm, . . .

I I  -  Axit silixic

Axit silixic (H2SiO3)  l cht  dng keo,  

khng tan trong nc, d mt nc khi un
nng.  Khi sy kh, axit silixic mt mt phn
nc, to thnh vt liu xp l silicagen 
(hnh 3.5).  Do c tng din tch b mt rt ln,
silicagen c kh nng hp ph mnh, thng
c dng  ht hi m trong cc thng ng
hng ho.

Axit silixic l axit rt yu, yu hn c axit
cacbonic,  nn d b kh cacbon ioxit y ra
khi dung dch mui silicat :

I I I  -  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.

Na CO H SiO+ 2 3 2 3Na SiO CO H O+ +2 3 2 2

SiF H O4 22+SiO HF+2 4

Na SiO H O+2 3 2
otSiO NaOH+2 2
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Bi tp

1 . Nu nhng tnh  cht ho hc ging nhau  v khc nhau gia si l ic v cacbon.  Vit cc
phng trnh  ho hc  minh  ho.

2. S oxi  ho cao nht ca si l ic th hin   hp cht no sau  y ?

A.  SiO

B.  SiO2

C.  SiH4

D.  Mg2Si

3. Khi  cho nc tc dng vi  oxit axit th axit s khng c to thnh,  nu  oxit axit  l 

A.  cacbon ioxit 

B.  lu  hunh ioxit 

C.  si l ic ioxit

D.  init pentaoxit

4. T SiO2 v cc ho cht cn thit khc,  hy vit phng trnh  ho hc ca cc phn
ng iu  ch axit si l ixic.

5. Phng trnh  ion  rt gn :  2H+ + H2SiO3 ng vi  phn ng  gia cc

cht no sau  y ?

A.  Axit cacbonic v canxi  si l icat

B.  Axit cacbonic v natri  si l icat 

C.  Axit clohiric v canxi  si l icat 

D.  Axit clohiric v natri  si l icat

6. Cho hn hp si l ic v than  c khi  lng 20,0 g  tc dng vi  lng d dung dch  NaOH
c,  un  nng.  Phn ng gii  phng ra 1 3,44 l t  kh hiro (ktc).

Xc nh  thnh phn phn trm khi  lng ca si l ic trong hn hp ban u,  bit rng
phn ng xy ra vi  hiu  sut 1 00%.

2
3SiO
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Cng nghip Silicat
Bit thnh  phn  ho hc v tnh  cht ca thu tinh,   gm,

xi  mng.  

Bit phng php sn  xut cc loi  vt l iu  trn  t ngun
nguyn  l iu  c trong t nhin.

Cng nghip silicat bao gm cc ngnh sn xut thu tinh,   gm, xi mng t
nhng hp cht thin nhin ca silic v cc ho cht khc.

A - Thu tinh

I  -  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.  Thnh phn ho hc gn ng ca thu
tinh loi ny thng c vit di dng cc oxit :  Na2O.CaO.6SiO2.

Thu tinh khng c nhit  nng chy xc nh.  Khi un nng, n mm dn
ri mi chy, v vy c th to ra nhng  vt v dng c c hnh dng nh  mun.

Thu tinh loi thng thng c sn xut bng cch nu chy mt hn hp
gm ct trng,  vi v soa  1400 oC.

I I  -  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 soa bng K2CO3

th thu c thu tinh kali,  c nhit  ho mm
v nhit  nng chy cao hn.  Thu tinh kali
c dng lm dng c th nghim :  cc,  ng
nghim, bnh cu,  . . .  ;  ch to thu knh, lng
knh, . . .  (hnh 3.6).

Thu tinh cha nhiu ch oxit d nng chy v
trong sut,  c dng lm  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 b nng, lnh 
t ngt.
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Hnh 3.6. Thu tinh c
s dng lm thu knh v
gng trong knh hin vi



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.

B -   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, gm k thut v gm dn dng.

I  -  Gch, ngi  

Gch v ngi thuc loi gm xy dng.  Phi liu  sn xut chng gm t
st v ct,  nho vi nc thnh khi do,  sau  to hnh, sy kh v nung 

900 1000 oC.

I I  -  Snh, s

1 .  Snh

t st sau khi nung khong 1200 1300 oC th bin thnh snh. Snh l vt
liu cng, g ku,  c mu xm hoc nu.   c  bng v lp bo v khng
thm nc, ngi ta to mt lp men mng  b mt ca  snh.

2.  S

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  1000 oC, sau  trng men v trang tr,  ri nung ln th hai  nhit
 cao hn, khong 1400 1450 oC.

S c nhiu loi :  s dn dng, s k thut.  S k thut c dng  ch to cc
vt cch in, t in, buzi nh la, chn chu nhit, dng c th nghim, ...  

Lng gm Bt Trng (H Ni),  cc nh my s Hi Dng, ng Nai,  . . .  
l nhng c s sn xut  gm, s ni ting  nc ta.
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C -  Xi mng

I  -  Thnh phn ho hc

Xi mng thuc loi vt liu kt dnh, c dng trong xy dng.   l cht bt
mn, mu lc xm, thnh phn chnh gm cc canxi silicat 3CaO.SiO2,

2CaO.SiO2 v canxi aluminat 3CaO.Al2O3.

I I  -  phng php sn xut 

Xi mng c sn xut bng cch nghin nh  vi,  trn vi t st c nhiu
SiO2 v mt t qung st,  ri nung hn hp trong l quay (hnh 3.8)  hoc l

ng  1400 1600 oC.  Sau khi nung, thu c mt hn hp rn mu xm gi
l clanhke.  Nghin clanhke ny vi thch cao (khong 5%) v mt s cht ph
gia khc thnh bt mn,  s c xi mng.

Hnh 3.8. S  l quay sn xut clanhke

I I I  -  Qu trnh ng cng ca 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
cc hp cht c trong xi mng vi nc, to nn nhng tinh th hirat an xen
vo nhau thnh khi cng v bn.  Do ,  trong qu trnh xi mng ng cng,
ngi ta thng phi ti nc.

Hin nay,  trong cng nghip 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 cc nh my xi mng Hi Phng,
Hong Thch, Chinfon, Bm Sn, H Tin,  Hong Mai,. . .
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Bi tp

1 . Da vo tnh  cht no ca thu tinh   to ra nhng vt dng c hnh  dng 

khc nhau ?

2. Mt loi  thu tinh  c thnh phn l Na2SiO3,  CaSiO3 v SiO2.  Vit phng trnh  

ho hc  gii  thch  vic dng axit flohiric  khc ch ln  thu tinh .

3. Mt loi  thu tinh  thng cha 1 3,0% natri  oxit ;  1 1 ,7% canxi  oxit v 75,3% si l ic ioxit

v khi  lng.  

Thnh phn ca thu tinh  ny c biu  din  di  dng cc oxit l :

A.  2Na2O.CaO.6SiO2

B.  Na2O.CaO.6SiO2

C.  2Na2O.6CaO.SiO2

D.  Na2O.6CaO.SiO2

4. Cc hp cht canxi  si l icat l hp phn  chnh  ca xi  mng.  Chng c thnh phn nh

sau :  CaO 73,7%,  SiO2 26,3% v CaO 65,1 %,  SiO2 34,9%.  Hi trong mi  hp

cht canxi  si l icat trn  c bao nhiu  mol  CaO kt hp vi  1 mol SiO2.
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Xi  mng c nhiu  mc khc nhau.  Theo tiu  chun  Vit Nam,  loi  xi  mng Pooclng

hn  hp (Portland  cement blended,  PCB)  c cc mc PCB 30,  PCB 40,. . .  ;  l oi  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 k t khi  trn  xi  mng vi  nc.

Si thu tinh v si  quang

1 . 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  m = 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  ;  l m vt l iu  lc ;  ch to vt l iu  cch  in  ;  may o bo h lao ng

chng chy,  chng axi t ;  l t cch  nhit cho cc ct chng ct ;  l m vt l iu  kt cu  trong

ch to my,  xy dng ;  ch to si  quang,. . .

2. Si  quang,  cn  gi  l  si  dn  quang,  l loi  si  bng thu tinh  thch  anh  c ch to

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 0 000 cuc

trao i  in  thoi  cng mt l c.  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.
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luyn tp

Tnh cht ca cacbon, silic
v cc hp cht ca chng

Nm vng cc tnh  cht c bn  ca cacbon,  si l ic,  cc hp
cht oxi t,  axi t v mui  ca chng.

Vn  dng cc kin  thc c bn  nu  trn   gii  cc bi  tp.

I  -  Kin thc cn nm vng
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Cacbon Silic

n

cht

 Cc dng th hnh  :  kim cng,  
than ch,  fuleren,  . . .  

 Cacbon ch  yu th hin  tnh  kh :

 Cacbon cn th hin  tnh  oxi  ho :





o0 4
t

343C+ 4Al Al C

o0 +4
t

2C + 2CuO 2Cu + CO

 Cc dng th  hnh  :  si l ic tinh  th v si l ic
v nh  hnh.  

 Sil ic th hin  tnh  kh :

 Sil ic th hin  tnh  oxi  ho :





o0 4
t

2Si + 2Mg Mg Si

o0 +4
t

2 4Si + 2F SiF

Oxit

CO,  CO2

CO :  l oxit trung tnh (khng to mui)

 c tnh  kh mnh :

CO2 :  l oxit axit.

 c tnh  oxi  ho :

 tan  trong  nc,  to ra dung  
dch  axit cacbonic.

o+4 0
t

2CO + 2Mg C + 2MgO

o+2 +4
t

3 4 24CO + Fe O 3Fe + 4CO

SiO2

 Tc dng vi  kim nng chy :

 Tc dng vi  dung dch  axit HF :

ot
2 4 2SiO  + 4HF  SiF + 2H O

ot
2 2 3 2SiO  + 2NaOH  Na SiO  + H O



I I  -  Bi  tp

1 . Nu nhng im ging nhau v khc nhau v tnh cht gia cacbon ioxit v sil ic ioxit.

2. Phn ng ho hc khng xy ra  nhng cp cht no sau  y ?

a)  C v CO c) K2CO3 v SiO2 e)  CO v CaO h) SiO2 v HCl

b)  CO2 v NaOH d) H2CO3 v Na2SiO3 g)  CO2 v Mg i)  Si  v NaOH

3. C cc cht sau  :  CO2,  Na2CO3,  C,  NaOH,  Na2SiO3,  H2SiO3.  Hy lp thnh mt dy
chuyn ho gia cc cht v vit cc phng trnh  ho hc.

4. Cho 5,94 g  hn hp K2CO3 v Na2CO3 tc dng vi  dung  dch  H2SO4 d thu  c

7,74 g  hn hp cc mui  khan  K2SO4 v Na2SO4.  Thnh phn ca hn  hp u  l :

A.  3,1 8 g  Na2CO3 v 2,76 g  K2CO3 C.  3,02 g  Na2CO3 v 2,25 g  K2CO3

B.  3,81  g  Na2CO3 v 2,67 g  K2CO3 D.  4,27 g  Na2CO3 v 3,82 g  K2CO3

Hy chn p s ng.

5.  t chy 6,80 g hn hp X gm hiro v cacbon monooxit cn 8,96 lt oxi  (o  ktc).
Xc nh  thnh phn phn trm theo th tch  v theo khi  lng ca hn hp X.

6. Mt loi  thu tinh  c thnh phn ho hc c biu  din  bng cng thc

K2O.PbO.6SiO2.  Tnh  khi  lng K2CO3,  PbCO3 v SiO2 cn dng  c th sn xut

c 6,77 tn thu tinh  trn.  Coi  h iu  sut ca qu trnh  l 1 00%.
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Axit

Axit cacbonic (H2CO3)

 Khng bn,  phn  hu thnh  CO2

v H2O.

 L axit yu,  trong dung dch  phn l i  
hai  nc.

Axit sil ixic (H2SiO3)

 dng rn,  t tan  trong  nc.

 L axit rt yu,  yu hn c axit
cacbonic.  

mui

Mui  cacbonat

 Mui  cacbonat ca kim loi  kim d
tan  trong  nc v bn  vi  nh it.  
Cc mui  cacbonat khc t tan  v b
nhit phn :

 Mui  hirocacbonat d tan  v d b
nhit phn :

ot
3 2 3 2 2Ca(HCO ) CaCO +CO +H O

ot
3 2CaCO CaO + CO

Mui  sil icat

 Mui  si l icat ca kim loi  kim d tan
trong nc.

 Dung dch  m c ca Na2SiO3,

K2SiO3 c gi  l thu tinh  lng,  c

nhiu  ng dng trong thc t.
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Chng AI CNG V
HOA HOC HU C4
Phn loai hp cht hu c.

Cac cng thc biu din phn t hp cht hu c va cach
thit lp cac loai cng thc o.

Cac loai phan ng hoa hoc trong hoa hoc hu c.

Khai nim v cac cht ng ng, ng phn.



M u
v ho hc hu c

Bit c mt s c im ca hp cht hu  c.  

Bit cch  phn  loi  hp cht hu  c.

Khi  nim s lc v phn  tch  nguyn  t.

I  -  Khi  nim v hp cht hu c v ho hc hu c

Hp cht hu c l hp cht ca cacbon (tr CO, CO2,  mui cacbonat,  

xianua, cacbua.. .).

Khc vi hp cht v c,  trong thnh phn hp cht hu c nht thit phi c
cacbon, hay gp hiro,  oxi,  nit,  sau  n halogen, lu hunh,

Ho hc hu c l ngnh Ho hc nghin cu cc hp cht hu c.

I I  -  Phn loi  hp cht hu c

C nhiu cch  phn loi hp cht hu c,  trong  hay dng cch phn loi
da theo thnh phn cc nguyn t to nn hp cht hu c.  
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HP CHT HU C

DN XUT CUA HIROCACBON

Phn t co nguyn t nguyn t 
khac thay th nguyn t hiro cua 
hirocacbon

HIROCACBON
Phn t ch cha cac
nguyn t cacbon va hiro

Hirocacbon
no
Hirocacbon
khng no
Hirocacbon
thm

Dn
xut
halogen

Ancol,
phenol,
ete

Anehit,
xeton
Amin,
nitro
Axit,
este

Hp
cht
tap
chc,
polime

Bi
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Ngi ta cng thng phn loi hp cht hu c theo mch cacbon :

Hp cht hu c mch vng.

Hp cht hu c mch khng vng.

Trong mi loi li c chia chi tit hn.

I I I  -  c im chung ca hp cht hu c 

1 .  c im cu to 

c cu to ch yu t cc nguyn t phi kim c  m in khc nhau khng
nhiu,  nn lin kt ho hc trong phn t cc hp cht hu c ch yu l lin

kt cng ho tr.

2.  Tnh cht vt l  

Cc hp cht hu c thng c nhit  nng chy, nhit  si thp (d
bay hi).

Phn ln cc hp cht hu c khng tan trong nc, nhng tan nhiu trong cc
dung mi hu c.

3.  Tnh cht ho hc

Cc hp cht hu c thng km bn vi nhit v d chy.

Phn ng ho hc ca cc hp cht hu c thng xy ra chm v theo nhiu
hng khc nhau trong cng mt iu kin,  nn to ra hn hp sn phm.

IV -  S lc v phn tch nguyn t

 thit lp cng thc phn t hp cht hu c,  cn tin hnh phn tch nh
tnh v nh lng cc nguyn t.

1 . Phn tch nh tnh

a) Mc ch : Xc nh nguyn t no c trong thnh phn phn t hp cht hu c.

b) Nguyn tc : Chuyn cc nguyn t trong hp cht hu c thnh cc cht 
v c n gin ri nhn bit chng bng cc phn ng c trng.

c)  Phng php tin hnh : Trong phng th nghim,  xc nh nh tnh
cacbon v hiro,  ngi ta nung hp cht hu c vi CuO  chuyn nguyn t
C thnh CO2,  nguyn t H thnh H2O (hnh 4.1 ).

89



Hnh 4.1. Th nghim xc nh nh tnh C,  H

c trong glucoz

Phng php xc nh nguyn t N trong mt s hp cht n gin l chuyn
nguyn t N trong hp cht hu c thnh NH3 ri nhn bit bng giy qu tm m.

2. Phn tch nh lng

a)  Mc ch : Xc nh thnh phn phn trm v khi lng cc nguyn t trong
phn t hp cht hu c.

b)  Nguyn tc 

Cn mt khi lng chnh xc hp cht hu c,  sau  chuyn nguyn t C
thnh CO2 ;   nguyn t H thnh H2O ;  nguyn t N thnh N2,. . .

Xc nh chnh xc khi lng hoc th tch ca cc cht CO2,  H2O, N2,  . . .  

to thnh, t  tnh thnh phn phn trm khi lng ca cc nguyn t.

c)  Phng php tin hnh 

 xc nh thnh phn phn trm khi lng cc nguyn t C,  H,  N,  O trong
cht hu c,  ngi ta tin hnh nh sau :

Nung mt khi lng chnh xc (a gam) hp cht hu c cha cc nguyn t
C, H, O,  N  c trn u vi bt CuO.  

Hp th hi H2O v kh CO2 ln lt bng H2SO4 c v KOH.   tng khi

lng ca mi bnh chnh l khi lng H2O v CO2 tng ng.  Kh nit sinh

ra c xc nh chnh xc th tch v thng c quy v iu kin tiu chun
(ktc).  
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C6H1 2O6  va CuO
Hn hp

Bng trn
CuSO4  khan

dd Ca(OH)2

S tao thanh kt tua trng
cua CaCO3  xac nhn co C
trong hp cht hu c

Mau trng cua CuSO4  khan
chuyn thanh mau xanh cua mui
ngm nc CuSO4.5H2O,
xac nhn co H
trong hp cht nghin  cu.



 Tnh khi lng H, C,  N v phn trm khi lng ca chng trong hp cht
nghin cu.  

 Phn trm khi lng oxi c tnh gin tip bng cch ly 100% tr i tng
s phn trm khi lng ca C,  H,  N.   

d)  Biu thc tnh 

Tnh c :  %C  = ;  %H  = ;   %N  = ;

%O = 100%  %C  %H  %N

Hin nay c cc thit b hin i t ng phn tch phn trm khi lng ca
hu ht cc nguyn t.

Bi tp

1 . So snh hp cht v c v hp cht hu  c v :  thnh phn nguyn t,  c im l in

kt ho hc trong phn t.

2. Nu mc ch  v phng php tin  hnh phn tch  nh  tnh  v nh  lng nguyn t.

3. Oxi  ho hon ton  0,600 gam hp cht hu c A thu  c 0,672 l t CO2 (ktc)  

v 0,720 gam H2O.  Tnh  thnh phn  phn trm khi  lng ca cc nguyn t trong

phn t cht A.

4. Caroten (cht hu c c trong c  c rt)  c mu da cam.  Nh tc dng ca enzim

trong rut non,  caroten chuyn thnh vitamin A nn n cn c gi  l tin vitamin A.

Oxi  ho hon ton 0,67 gam caroten ri  dn  sn phm oxi  ho qua bnh  (1 )  ng

dung dch  H2SO4 c,  sau   qua bnh  (2)  ng dung dch  Ca(OH)2 d.  Kt qu cho

thy khi  lng bnh  (1 )  tng 0,63 gam ;  bnh  (2)  c 5,00 gam kt ta.  Tnh  phn trm

khi  lng ca cc nguyn t trong phn t caroten.  

Nm .100%

a

H
m .100%

a

Cm .100%

a

= = =2 2 2CO H O N
C H N

m .12,0 m .2, 0 V .28,0
m (g) ; m (g) ; m (g)

44,0 18, 0 22, 4
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cng thc phn t
hp cht hu c

Bit cng thc phn  t,  cng thc n  gin  nht v phng
php xc nh  cc cng thc ny.

Bit gii  cc bi  tp l p cng thc phn  t hp cht hu  c.  

I  -  Cng thc n gin nht
1 . nh ngha

Cng thc n gin nht l cng thc biu th t l ti gin v s nguyn t ca
cc nguyn t trong phn t.

2. Cch thit lp cng thc n gin nht 

Thit lp cng thc n gin nht ca hp cht hu c CxHyOz l tm t l :

x :  y :  z = nC :  nH :  nO =

di dng t l gia cc s nguyn ti gin.

Trong thc t,  kt qu phn tch nh lng cc nguyn t trong phn t cht
hu c cho bit phn trm khi lng cc nguyn t nn ta thng xc nh
cng thc n gin nht da vo s liu ny.  u tin lp t l :

Sau  bin i h thc trn v t l gia cc s nguyn ti gin.

Th d :  Kt qu phn tch nguyn t hp cht X cho bit %C = 40,00% ;  
%H = 6,67%, cn li l oxi.  Lp cng thc n gin nht ca X.

Gii :

Gi cng thc phn t ca X l CxHyOz (vi x,  y,  z nguyn dng).

 T kt qu phn tch nh lng, lp c h thc :

x :  y :  z = 

 Bin i h thc thnh t l gia cc s nguyn ti gin :  

x :  y :  z =

Vy cng thc n gin nht ca X l CH2O.  

= = =

%C %H %O 40,00 6,67 53, 33
: : : : 3, 33 : 6, 67 : 3, 33 1 : 2 : 1

12, 0 1, 0 16,0 12,0 1,0 16, 0

=

%C %H %O 40,00 6,67 53, 33
: : : :

12, 0 1, 0 16,0 12,0 1,0 16, 0

%C %H %O
x : y : z : :

12, 0 1, 0 16, 0
=

C OHm mm
: :

, , ,12 0 1 0 16 0
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I I  -  cng thc phn t 

1 . nh ngha

Cng thc phn t l cng thc biu th s lng nguyn t ca mi nguyn t
trong phn t.

2.  Quan h gia cng thc phn t v cng thc n gin nht

Th d :

Nhn xt :

 S nguyn t ca mi nguyn t trong cng thc phn t l s nguyn ln s
nguyn t ca n trong cng thc n gin nht.

 Trong nhiu trng hp, cng thc phn t cng chnh l cng thc n
gin nht.  

Th d : Ancol etylic C2H6O, metan CH4,. . .  

 Mt s cht c cng thc phn t khc nhau nhng c cng mt cng thc
n gin nht.  

Th d :  Axetilen C2H2 v benzen C6H6 ;  axit axetic C2H4O2 v glucoz

C6H12O6,. . .

3.  Cch thit lp cng thc phn t hp cht hu c

a)  Da vo thnh phn phn trm khi lng cc nguyn t

Xt s  : CxHyOz  xC      + yH   + zO

Khi lng : M (g) 12,0.x (g) 1 ,0.y (g) 16,0.z (g)

Thnh phn phn trm khi lng :  100% % C % H % O

T t l

ta c : x = ; y = ; z = 

Th d :  Phenolphtalein  cht ch th mu dng nhn bit dung dch baz  c
phn trm khi lng C,  H v O ln lt bng 75,47%, 4,35% v 20,18%.  
Khi lng mol phn t ca phenolphtalein bng 318,0 g/mol.  Hy lp 
cng thc phn t ca phenolphtalein.

M.%O

16,0.100%

M.%H

1,0.100%

M.%C

12,0.100%

= = =
M 12,0.x 1, 0.y 16,0.z

100% %C %H %O
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Hp cht Metan Etilen Ancol  etylic Axit axetic Glucoz

Cng thc phn t CH
4

C
2
H
4

C
2
H
6
O C

2
H
4
O
2

C
6
H
1 2
O
6

Cng thc n gin nht CH
4

CH
2

C
2
H
6
O CH

2
O CH

2
O



Gii :

Ta thy  %C  +  %H  + %O  = 100%, vy thnh phn phn t phenolphtalein
gm ba nguyn t C,  H,  O nn c th t cng thc phn t l CxHyOz (vi x,

y,  z nguyn dng).  Ta c :

x = ;  y = ;  z = 

Cng thc phn t ca phenolphtalein l C20H14O4.

b)  Thng qua cng thc n gin nht

Th d :  Cht hu c X c cng thc n gin nht CH2O v c khi lng mol

phn t bng 60,0 g/mol.  Xc nh cng thc phn t ca X.

Gii :

Cng thc phn t ca X l (CH2O)n hay CnH2nOn.

T MX = (12,0 + 2.1 ,0 + 16,0).n = 60,0 ta c n = 2.

Vy X c cng thc phn t C2H4O2.

c)  Tnh trc tip theo khi lng sn phm t chy
Th d : Hp cht Y cha cc nguyn t C, H, O.  t chy hon ton 0,88 gam Y
thu c 1 ,76 gam CO2 v 0,72 gam H2O.  T khi hi ca Y so vi khng kh

xp x 3,04.  Xc nh cng thc phn t ca Y.

Gii :

MY = 29,0.  3,04  88,0 (g/mol) ;  

t cng thc phn t ca Y l CxHyOz (vi x,  y,  z nguyn dng).  

Phng trnh ho hc ca phn ng chy :

CxHyOz + O2 xCO2 +    H2O

1  mol                                       x mol           mol

0,010 mol                              0,040 mol     0,040 mol

y

2

y

2


oty z
(x )

4 2
+ 

2H O
0, 72

n 0, 040 (mol).
18, 0

= =
2CO

1, 76
n 0,040 (mol) ;

44, 0
= =

Y
0,88

n 0, 010 (mol) ;
88, 0

= =

=
318.20,18%

4
16,0.100%

318.4, 35%
14

1,0.100%
==

318.75, 47%
20

12,0.100%
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T t l :  ta c  x = 4 ;  y  = 8.

T MX = 12,0.4 + 1 ,0.8  + 16,0z = 88,0 ta c z = 2.  

Vy, cng thc phn t ca Y l C4H8O2.

Bi tp

1 . Tnh khi  lng mol  phn t ca cc cht sau  :

a)  Cht A c t khi  hi  so vi  khng kh bng 2,07.

b)  Th tch  hi  ca 3,30 gam cht X bng th tch  ca 1 ,76 gam kh oxi  (o  cng
iu  kin  v nhit ,  p sut).

2. Limonen l mt cht c mi  thm du  c tch t tinh  du  chanh.  Kt qu phn  tch
nguyn t cho thy l imonen c cu  to t hai  nguyn t C v H,  trong  C chim
88,235% v khi  lng.  T khi  hi  ca l imonen so vi  khng kh gn bng 4,690.  Lp
cng thc phn t ca l imonen.

3. t chy hon ton  0,30 gam cht A (phn t ch cha C,  H,  O)  thu  c 0,44 gam
kh cacbonic v 0,1 8 gam nc.  Th tch  hi  ca 0,30 gam cht A bng th tch  ca
0,1 6 gam kh oxi  ( cng iu  kin  v nhit ,  p sut).  

Xc nh  cng thc phn t ca cht A.

4. T tinh  du  hi,  ngi  ta tch c anetol  mt cht thm c dng sn xut ko
cao su.  Anetol  c khi  lng mol  phn t bng 1 48,0 g/mol.  Phn  tch  nguyn t cho
thy,  anetol  c %C = 81 ,08% ;  %H  = 8,1 0%,  cn li  l oxi.  Lp cng thc n gin
nht v cng thc phn t ca anetol.

5. Hp cht X c phn  trm khi  lng cacbon,  hiro v oxi  ln  lt bng 54,54%,  9,1 0%
v 36,36%.  Khi  lng mol  phn t ca X bng 88,0 g/mol.  Cng thc phn t no
sau y ng vi  hp cht X ?

A.  C4H1 0O B.  C4H8O2 C.  C5H1 2O D.  C4H1 0O2

6. Hp cht Z c cng thc n  gin  nht l CH3O v c t khi  hi  so vi  hiro
bng 31 ,0.  Cng thc phn t no sau  y ng vi  hp cht Z ?

A.  CH3O B.  C2H6O2 C.  C2H6O D.  C3H9O3

= =

1 x y

0,010 0,040 2.0, 040
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Cu trc phn t 
hp cht hu c

Bit cc ni  dung c bn  ca thuyt cu  to ho hc ;  
khi  n im ng ng,  ng phn.

Bit cch vit cng thc cu to ca cc cht ng phn cu to.

Bit s lc v cu  trc phn  t hp cht hu  c.

I  -  Cng thc cu to 

1 .  Khi  nim

Cng thc cu to biu din th t v cch thc lin kt (lin kt n, lin kt bi)
ca cc nguyn t trong phn t.  

2.  Cc loi  cng thc cu to
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H H H

H

CH3   CH   CH3

CH3
hoc C

H HH

H

H H H

H C

H HH

H H

H H H

H H H

Cng thc cu tao
khai trin
Cng thc cu tao thu gon

Biu din trn mt 
phng giy tt ca 
cac lin kt

Cac nguyn t, nhom 
nguyn t cung lin kt 
vi mt nguyn t cacbon 
c vit thanh mt nhom

Ch biu din lin kt gia cac 
nguyn t cacbon va vi nhom 
chc.
Mi u mt oan thng hoc im 
gp khuc ng vi mt nguyn t 
cacbon ;  khng biu th s nguyn 
t hiro lin  kt vi mi nguyn t 
cacbon.

CH3   CH   CH =  CH2

CH3
hoc 

CH3   CH2   CH2OH hoc 
OH



I I  -  thuyt cu to ho hc

1 . Ni  dung 

Thuyt cu to ho hc gi vai tr quan trng trong vic nghin cu cu to v

tnh cht ca hp cht hu c.  Ni dung c bn ca thuyt cu to ho hc gm

cc lun im chnh sau :

a) 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  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 : Ancol etylic v imetyl ete u c cng thc phn t C2H6O, nhng

chng c cu to ho hc khc nhau.

b) Trong phn t hp cht hu c,  cacbon c ho tr bn.  Nguyn t cacbon khng
nhng c th lin kt vi nguyn t ca cc nguyn t khc m cn lin kt vi
nhau to thnh mch cacbon (mch vng, mch khng vng, mch nhnh, 
mch khng nhnh).

c) 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).
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Ancol etylic
CH3   CH2  OH, ts = 78,3  

oC

Tan v hn trong nc, tc dng
vi natri sinh ra kh hiro.

imetyl ete
CH3   O  CH3, ts =  23  

oC

Tan t trong nc, 
khng tc dng vi natri.

CH
3
  CH

2
  CH

2
  CH

3

Mach h khng nhanh

CH
3
  CH  CH

3

H
2
C

H
2
C

CH
2

CH
2

CH
2

CH
2CH

3

Mach h co nhanh Mach vong



Th d :

2.  ngha 

Thuyt cu to ho hc gip gii thch c hin tng ng ng, hin tng
ng phn.

I I I  -  ng ng, ng phn
1 . ng ng
a)  Th d, xt cc hirocacbon :

C2H4 (CH2 = CH2)

C3H6 (CH2 = CH  CH3)

C4H8 (CH2 = CH  CH2  CH3,  CH3   CH = CH  CH3,  ,  . . .)



CnH2n

Cng thc phn t cc cht trn hn km nhau mt hay mt s nhm CH2 v

chng c tnh cht ho hc tng t nhau (ging etilen).  Chng c gi l cc
cht  ng ng ca nhau.

Cc ancol CH3   OH, C2H5  OH, C3H7  OH,.. .  CnH2n+1   OH c thnh phn 

phn t hn km nhau mt hay nhiu nhm CH2,  c tnh cht ho hc tng t

nhau (ging ancol etylic).  Cc ancol ny c gi l ng ng ca nhau.

CH
2 
= C  CH

3  

CH
3  
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Khc v

loi  nguyn t

CH4 ts = 1 62 
oC

Khng tan  trong  nc,  
b  chy khi  t vi  oxi.

CCl4 ts = 77,5 
oC

Khng tan  trong  nc,  
khng chy khi  t vi  oxi.

Cng CTPT,  
khc CTCT

CH3  CH2   OH ts = 78,3 
oC

Tan nhiu  trong nc,  
tc dng vi  natri .

CH3  O  CH3 ts =  23 
oC

Tan t trong nc.  
Khng tc dng  vi  natri .

Khc CTPT,  
tng t v
CTCT

CH3  CH2  OH ts = 78,3 
oC

Tan nhiu trong nc,  
tc dng vi  natri.

CH3  CH2  CH2  OH ts = 97,2 
oC

Tan nhiu trong nc,  
tc dng vi  natri.



b)  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.

S d cc cht trong cng dy ng ng c tnh cht ho hc tng t nhau l
do chng c cu to ho hc tng t nhau.

2.  ng phn 

a)  Th d 

Ancol etylic (CH3 CH2 OH) v imetyl ete (CH3 O CH3)  u c cng thc
phn t C2H6O, nhng c tnh cht khc nhau.  Ta ni ancol etylic v imetyl
ete l cc cht ng phn ca nhau.  

Cc cht ng phn ca nhau c tnh cht khc nhau l do chng c cu to ho
hc khc nhau.

b)  Khi nim 

Nhng hp cht khc nhau nhng c cng cng thc phn t c gi l cc
cht ng phn ca nhau.

C nhiu loi ng phn :  ng phn cu to (gm ng phn mch cacbon,
ng phn loi nhm chc, ng phn v tr lin kt bi hoc nhm chc,. . .)  
v ng phn lp th (ng phn khc nhau v v tr khng gian ca cc nhm
nguyn t).  

Th d :
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ng phn 
mch cacbon CH3 CH2 CH2 OH

ts = 97,2 
oC

ts = 82,3 
oC

CH
3
CH OH

CH
3

ng phn v  tr 
l in  kt bi

CH2=CH CH2 CH2 CH3

ts = 30 
oC

CH3 CH=CH CH2CH3

ts = 38 
oC

ng phn 

loi  nhm chc (1 )
CH3 CH2 OH  

ts = 78,3 
oC

CH3 O CH3

ts = 23 oC

ng phn v  tr
nhm chc 

CH3 CH2CH2 CH2OH

ts = 1 1 7,3 
oC

ts = 99,5 
oC

CH
3
CH CH

2
CH

3

OH

(1) Nhm chc l nhm nguyn t gy ra phn ng ho hc c trng ca phn t hp cht hu c.



IV - Lin kt ho hc v cu trc phn t hp cht hu c
Lin kt ho hc thng gp nht trong phn t cc hp cht hu c l lin kt
cng ho tr.  Lin kt cng ho tr c chia thnh hai loi :  lin kt xich ma
()  v lin kt pi ( ).  

S t hp lin kt  vi lin kt to thnh lin kt i hoc lin kt ba.

1 . Lin kt n 

Lin kt n (hay lin kt ) do mt cp electron chung to nn v c biu din
bng mt gch ni gia hai nguyn t.  Lin kt  l lin kt bn.

Th d : Trong phn t metan, nguyn t cacbon to c bn lin kt n bng
bn cp electron dng chung vi bn nguyn t hiro.  Bn lin kt ny hng
t nguyn t cacbon (nm  tm ca hnh t din u)  ra bn nh ca t din
u.  Do ,  cc nguyn t trong phn t metan khng nm trong cng mt mt
phng (hnh 4.2).

2. Lin kt i

Lin kt i do 2 cp electron chung gia 2 nguyn t to nn.  Lin kt i gm
mt lin kt  v mt lin kt .  Lin kt km bn hn lin kt  nn d b t
ra trong cc phn ng ho hc.  Lin kt i c biu din bng hai gch ni
song song gia hai nguyn t.
Mi nguyn t cacbon ca lin kt i cn to c hai lin kt n vi hai
nguyn t khc.  Bn nguyn t lin kt trc tip vi hai nguyn t cacbon ca
lin kt i nm trong cng mt phng vi hai nguyn t cacbon .  
Th d : Cc nguyn t C,  H trong phn t etilen H

2
C = CH

2
nm trong cng

mt mt phng (hnh 4.3).

Hnh 4.3. M hnh phn t etilen
dng c (a)  v dng rng (b)
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a) b)

Nguyn t H

Nguyn t C

a) b)

Hnh 4.2. M hnh phn t metan
dng c (a) v dng rng (b)



3. Lin kt ba

Lin kt ba do 3  cp electron chung gia 2 nguyn t to nn.  Lin kt ba gm
mt lin kt  v hai lin kt .  Lin kt ba c biu din bng ba gch ni
song song gia hai nguyn t.

Mi nguyn t C ca lin kt ba cn to c mt lin kt n vi mt nguyn
t khc.  Hai nguyn t lin kt vi hai nguyn t cacbon ca lin kt ba nm
trn ng thng ni hai nguyn t cacbon.  

Th d, cc nguyn t trong phn t axetilen nm trn mt ng thng (hnh 4.4) :

H  C C  H 

Cng thc cu to rt gn : HC CH

Hnh 4.4. M hnh phn t axetilen 
dng c (a)  v dng rng (b)

Bi tp

1 . Pht biu  ni  dung c bn ca thuyt cu to ho hc.

2. So snh  ngha ca cng thc phn t v cng thc cu to.  Cho th d  minh  ho.  

3. Th no l l in  kt n,  l in  kt i,  l in  kt ba ?

4. Cht no sau  y trong phn t ch c l in  kt n ?

A.  CH4 B.   C2H4 C.   C6H6 D.  CH3COOH

5. Nhng cht no sau  y l ng ng ca nhau,  ng phn ca nhau ?

a)  CH3  CH = CH  CH3 e)  CH3  CH = CH  CH2  CH3

b)  CH2 = CH   CH2  CH3 g)  

c)  CH3  CH2  CH2  CH2  CH3 h)  CH3   CH2  CH2  CH2  CH2  CH3

d)   CH2 = CH  CH3 i )  CH3 
 CH

2
  CH  CH

3

CH
3

CH2 = CH  CH  CH3

CH
3
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a) b)



6. Vit cng thc cu to c th c ca cc cht c cng thc phn t nh sau  :  C2H6O,

C3H6O,  C4H1 0.

7. Nhng cng thc cu to no di  y biu  th  cng mt cht ?

8. Khi  cho 5,30 gam hn hp gm etanol  C2H5OH v propan-1 -ol  CH3CH2CH2OH 

tc dng vi  natri  (d)  thu  c 1 ,1 2 l t kh (ktc).

a)  Vit phng trnh  ho hc ca cc phn ng xy ra.

b)  Tnh  thnh  phn  phn  trm khi  lng ca mi  cht trong hn hp.
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phn ng hu c 

Bit cch  phn  loi  phn  ng ho hc hu  c theo s bin
i  phn  t.

c im ca phn  ng ho hc trong ho hc hu  c.

I  -  Phn loi  phn ng hu c

Da vo s bin i thnh phn v cu to phn t hp cht hu c,  c th phn
chia cc phn ng ho hc hu c thnh cc loi chnh sau :

1 .  Phn ng th 

Th d 1  :  Phn ng ca metan vi clo.

CH4 +  Cl2 CH3Cl  +  HCl

Th d 2  :  Thay th nhm OH ca axit bng nhm C2H5O ca ancol etylic.

Th d 3  :  Phn ng ca ancol etylic vi axit HBr  to thnh etyl bromua.

C2H5OH  +  HBr C2H5Br  +  H2O

Phn ng th l phn ng trong  mt nguyn t hoc nhm nguyn t 
trong phn t hp cht hu c b thay th bi mt nguyn t hoc nhm 
nguyn t khc.

2. Phn ng cng  

Th d 1  :  Phn ng ca etilen vi brom (trong dung dch).

C2H4 +  Br2 C2H4Br2

Th d 2 :  Phn ng ca axetilen vi hiro clorua.

C2H2 +  HCl C2H3Cl
2

o

HgCl

t






ot

CH
3
C O C

2
H
5
 + H

2
O

O




ot , xtCH
3
C OH + H O C

2
H
5

O


askt
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Phn ng cng l phn ng trong  phn t hp cht hu c kt hp vi 
phn t khc to thnh phn t hp cht mi.

3.  Phn ng tch 

Th d 1  :  Tch nc (ehirat ho) ancol etylic  iu ch etilen trong phng
th nghim.

CH2 = CH2 +  H2O

Th d 2 :  Tch hiro (ehiro ho) ankan iu ch anken.

CH3   CH2  CH2  CH3

Phn ng tch l phn ng trong  hai hay nhiu nguyn t b tch ra khi
phn t hp cht hu c.

Ngoi ba loi phn ng trn,  cn c cc loi phn ng khc nh phn ng 
phn hu, phn ng ng phn ho,  phn ng oxi ho,  . . .

I I  -  c im ca phn ng ho hc 
trong Ho hc Hu c

1 . Khc vi a s cc phn ng ho hc trong ho hc v c,  phn ng ca cc
cht hu c thng xy ra chm, do cc lin kt trong phn t cc cht hu c
t phn cc nn kh b phn ct.

Th d :

Khi trn natri hiroxit vi axit clohiric,  phn ng xy ra ngay lp tc.  

Phn ng este ho ca ancol etylic vi axit axetic phi ko di nhiu gi.

2. Phn ng hu c thng sinh ra hn hp sn phm.

Do cc lin kt trong phn t cht hu c c  bn khc nhau khng nhiu,
nn trong cng mt iu kin,  nhiu lin kt khc nhau c th cng b phn ct
dn ti vic to thnh nhiu sn phm khc nhau.

Th d :  Khi cho clo tc dng vi metan (c nh sng khuch tn) thu c 
hn hp CH3Cl, CH2Cl2,  CHCl3,  . . .

CH
3
   CH =  CH   CH

3
 +  H

2

CH
2
 =  CH   CH

2
   CH

3
 +  H

2

to,  xt

o
2 4H SO , 170 C


CH

2
   CH

2

H OH

104



Bi tp
1 . Th no l phn ng  th,  phn ng cng,  phn ng tch ? Cho th d  minh  ho.

2. Cho phng trnh  ho hc ca cc phn ng :

a)  C2H6 +  Br2 C2H5Br   +  HBr

b)  C2H4 +  Br2 C2H4Br2

c)  C2H5OH + HBr C2H5Br + H2O

d) C6H1 4 C3H6 + C3H8

e)  C6H1 2 + H2 C6H1 4

g)  C6H1 4 C2H6 +  C4H8

1  - Thuc loi  phn ng th l cc phn ng

A.  a,  b,  c,  d,  e,  g  B.   a,  c C.    d ,  e,  g          D.  a,  b,  c,  e,  g    

2  - Thuc loi  phn ng cng l cc phn ng

A.  a,  b,  c,  d,  e,  g B.   a,  c         C.    d ,  e,  g           D.  b,  e

3 - Thuc loi  phn ng tch l cc phn ng

A.   d ,  g                        B.   a,  c          C.    d ,  e,  g           D.  a,  b,  c,  e,  g   

3. Vit phng trnh  ho hc ca cc phn  ng xy ra theo s  sau  :

Trong cc phn ng trn,  phn  ng no thuc loi  phn ng  th,  phn  ng cng,  
phn  ng tch  ?

4. Kt lun no sau  y l ng ?

A.  Phn ng  ca cc cht hu  c thng xy ra rt nhanh.

B.  Phn ng ca cc cht hu c thng xy ra rt chm v theo nhiu hng khc nhau.

C.  Phn ng ca cc cht hu c thng xy ra rt chm v ch theo mt hng 
xc nh.

D.  Phn ng ca cc cht hu c thng xy ra nhanh v khng theo mt hng nht nh.

ot , xt




ot ,Ni

ot , xt


ot , xt




as


105

(1 )

(5)
(4)

(2) (3)
CH  CH CH2  = CH2 CH3   CH2OH CH3   CH2Br

Br



Luyn tp
hp Cht hu c, 
cng thc phn t 
v cng thc cu to

Cng c cc khi  n im :  hp cht hu  c,  cc loi  hp cht
hu c,  cc loi  phn  ng ca hp cht hu  c.

Bc u  rn  k nng gii  bi  tp l p cng thc phn  t,  
vit cng thc cu  to ca mt s cht n  gin.  

I  -  Kin thc cn nm vng

1 . Hp cht hu c l hp cht ca cacbon (tr CO, CO2,  mui cacbonat,

xianua, cacbua.. .).

2. Hp cht hu c c chia thnh hirocacbon v dn xut ca hirocacbon.  

3. Lin kt ho hc trong phn t hp cht hu c thng l lin kt cng ho tr.

4. Cc loi cng thc biu din phn t hp cht hu c 

5. Cc loi phn ng hay gp trong ho hc hu c l phn ng th,  phn ng
cng, phn ng tch.  
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6. ng ng, ng phn 

I I  -  Bi  tp

1 . Cht no sau  y l hirocacbon ? L dn xut ca hirocacbon ?

a)  CH2O ;  b)  C2H5Br ;  c)  CH2O2 ;       d)  C6H5Br ;      e)  C6H6 ;    g)  CH3COOH.

2. T genol (trong  tinh  du  hng nhu)  iu  ch c metylgenol  (M = 1 78 g/mol)  l

cht dn d  cn trng.  Kt qu phn tch  nguyn t ca metylgenol  cho thy :

%C = 74,1 6% ;  %H = 7,86%,  cn li  l oxi.  

Lp cng thc n gin  nht,  cng thc phn t ca metylgenol.

3. Vit cng thc cu to ca cc cht c cng thc phn t sau  :  CH2Cl2 (mt cht),

C2H4O2 (ba cht),  C2H4Cl2 (hai  cht).

4. Cht X c cng thc phn t C6H1 0O4.  Cng thc no sau  y l cng thc n  gin

nht ca X ?

A.  C3H5O2

B.  C6H1 0O4

C.  C3H1 0O2

D.  C1 2H20O8

5. Hy vit cng  thc cu  to c th c ca cc ng ng ca ancol  etyl ic c cng thc

phn t C3H8O v C4H 1 0O.  

6. Cho cc cht sau  :  C3H7 OH,  C4H9 OH,  CH3 O C2H5,  C2H5 O C2H5.  Nhng cp

cht no c th l ng ng hoc ng phn ca nhau ?
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Cng thc phn t Cng thc cu to Tnh cht

Cht ng ng Khc nhau mt hay
nhiu  nhm CH2

Tng t nhau Tng t nhau

Cht ng phn Ging nhau Khc nhau Khc nhau



7. Cc phn  ng  sau  y thuc loi  phn ng no (phn ng th,  phn ng cng,  

phn  ng tch)  ?

a)  C2H6 +  Cl2 C2H5Cl   +  HCl

b)  C4H8 +  H2O C4H1 0O

c) C2H5Cl C2H4 +  HCl

d)  2C2H5OH C2H5OC2H5 +  H2O

8. Vit phng trnh  ho hc ca cc phn  ng  xy ra trong cc trng hp sau  v cho

bit cc phn ng  thuc loi  phn ng  no (phn ng th,  phn ng  cng,  

phn  ng tch).

a)  Eti len  tc dng vi  hiro c Ni  lm xc tc v un nng.

b)  un  nng axeti len   600 oC vi  bt than  lm xc tc thu  c benzen.

c)  Dung dch  ancol  etyl ic  lu  ngoi  khng kh chuyn thnh  dung dch axit axetic

(gim n).

ot , xt


2 5dd NaOH/C H OH


dd axit


as
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Chng
HIROCACBON NO5
Th nao la ankan, xicloankan ?  Chung co im g 
ging nhau va khac nhau v cu tao va tnh cht ?

Cac ankan c ng dung trong nhng lnh vc nao ?

Cac ngun hirocacbon no trong t nhin.

Nha may loc hoa du



Hirocacbon no l hirocacbon m trong phn t ch c lin kt n.
Hirocacbon no c chia thnh hai loi :
Ankan (hay parafin)  l nhng hirocacbon no khng c mch vng.
Xicloankan l nhng hirocacbon no c mch vng.  

Hirocacbon no l ngun nhin liu chnh v l ngun nguyn liu
quan trng trong ngnh cng nghip ho hc.

ankan

Bit vit cng thc cu to v gi  tn mt s ankan n gin.  

Bit tnh  cht ho hc c trng ca ankan  l phn  ng th.

Bit c tm quan trng ca hirocacbon no trong cng nghip
v trong i  sng.

I  -  ng ng, ng phn, Danh php

1 . Dy ng ng ankan

Metan (CH4) v cc cht tip theo c cng thc phn t C2H6, C3H8, C4H10, C5H12,,

lp thnh dy ng ng ankan (hay parafin)  c cng thc chung 
CnH2n+2 (n  1 ).

Trong phn t ankan ch c cc lin kt n C  C,  C  H.  Mi nguyn t
cacbon to c 4 lin kt n hng t nguyn t C (nm  tm ca hnh 

t din) v 4 nh ca mt t din vi gc lin kt ,  ,  

khong 109,5o.  Do ,  cc nguyn t cacbon trong phn t ankan (tr C2H6)

khng cng nm trn mt ng thng.

Hnh 5.1. M hnh phn t 

butan (a) v isobutan (b)

CCHHCHCCC
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2.  ng phn

T C4H10 tr i,  ng vi mi cng thc phn t c cc cng thc cu to mch

cacbon khng phn nhnh v mch cacbon phn nhnh ca cc ng phn
mch cacbon.  

Th d,  ng vi cng thc phn t C5H12 c cc cht ng phn cu to sau :

3. Danh php

Mt s ankan mch cacbon khng phn nhnh c gii thiu trong bng 5.1 .

Bng 5.1. Tn v mt vi hng s vt l ca mt s ankan 
mch khng nhnh v tn gc ankyl tng ng
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3
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3

Cng thc cu to
thu gn

Cng
thc

phn t

Tn tnc,  
oC ts,  

oC Khi  lng
ring,  g/cm3

Gc ankyl(1 ) Tn
gc

CH4 CH4 metan 1 83  1 62 0,1 45 (1 64oC) CH3 metyl

CH3 CH3 C2H6 etan 1 83  89 0,561  (1 00oC) CH3 CH2 etyl

CH3CH2CH3 C3H8 propan 1 88  42 0,585 ( 45oC) CH3CH2CH2 propyl

CH3[CH2]2CH3 C4H1 0 butan 1 38  0,5 0,600 (0oC) CH3[CH2]2CH2 butyl

CH3[CH2]3CH3 C5H1 2 pentan 1 30 36 0,626 (20oC) CH3[CH2]3CH2 pentyl

CH3[CH2]4CH3 C6H1 4 hexan 95 69 0,660 (20oC) CH3[CH2]4CH2 hexyl

CH3[CH2]5CH3 C7H1 6 heptan 91 98 0,684 (20oC) CH3[CH2]5CH2 heptyl

CH3[CH2]6CH3 C8H1 8 octan 57 1 26 0,703 (20oC) CH3[CH2]6CH2 octyl

CH3[CH2]7CH3 C9H20 nonan 54 1 51 0,71 8 (20oC) CH3[CH2]7CH2 nonyl

CH3[CH2]8CH3 C1 0H22 ecan 30 1 74 0,730 (20oC) CH3[CH2]8CH2 ecyl

(1) Khi ly mt nguyn t H khi phn t ankan, ta c gc ankyl.



Cc ankan c mch nhnh c gi tn theo danh php thay th nh sau :

 Chn mch cacbon di nht v c nhiu nhnh nht lm mch chnh.

 nh s th t cc nguyn t cacbon mch chnh t pha gn nhnh hn.

 Gi tn mch nhnh (nhm ankyl) theo th t vn ch ci cng vi s ch 
v tr ca n,  tip theo l tn ankan tng ng vi mch chnh (xem bng 5.1 ).  

Th d :

Mt s cht c tn thng thng, th d :  isopentan, neopentan,. . .

Bc ca nguyn t C trong phn t hirocacbon no c tnh bng s lin kt

ca n vi cc nguyn t cacbon khc.  Th d :  Trong  phn t  2-metylbutan,

bc ca cc nguyn t  C s 1  v s 4 l I ;  bc ca nguyn t C s 3  l II ;  bc

ca nguyn t C s 2 l III.  Trong  phn t 2,2-imetylpropan, bc ca nguyn

t C s 2 l IV.

I I  -  Tnh cht vt l

iu kin thng, bn ankan u dy ng ng (t CH4 n C4H10)  

l nhng cht kh,  cc ankan tip theo l cht lng,  t khong C18H38 tr i l

nhng cht rn.  Ni chung, nhit  nng chy,  nhit  si v khi lng ring
ca cc ankan tng theo chiu tng ca phn t khi (bng 5.1 ).

Tt c cc ankan u nh hn nc v hu nh khng tan trong nc, nhng
tan nhiu trong dung mi hu c.  

I I I  -  Tnh cht ho hc

nhit  thng, cc ankan khng tc dng vi dung dch axit,  dung dch
kim v cc cht oxi ho nh dung dch KMnO4 (thuc tm)  

Khi chiu sng hoc un nng, cc ankan d dng tham gia cc phn ng th,
phn ng tch hiro v phn ng chy.
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CH3   CH  CH2   CH3

CH3

2-metylbutan (isopentan)

1 2 3 4

CH3   C  CH3

CH3

CH3

2,2-imetylpropan (neopentan)

1 2 3



1 .  Phn ng th bi  halogen

Clo c th thay th ln lt tng nguyn t H trong phn t metan :

CH4 + Cl2 CH3Cl + HCl

clometan (metyl clorua)

CH3Cl + Cl2 CH2Cl2 + HCl

iclometan (metylen clorua)

CH2Cl2+ Cl2 CHCl3 + HCl 

triclometan (clorofom)

CHCl3 + Cl2 CCl4 + HCl

tetraclometan
(cacbon tetraclorua)

Cc ng ng ca metan cng tham gia phn ng th tng t metan.  

Th d :

CH3CH2CH3 +  Cl2

Nhn xt :  

Nguyn t hiro lin kt vi nguyn t cacbon bc cao hn d b th hn
nguyn t hiro lin kt vi nguyn t cacbon bc thp hn.

Cc phn ng trn c gi l phn ng halogen ho. Cc sn phm th c
gi l dn xut halogen ca hirocacbon.

2. Phn ng tch 

Di tc dng ca nhit v cht xc tc thch hp, cc ankan c phn t khi
nh b tch hiro thnh hirocacbon khng no tng ng :  

Th d :  CH3 CH3 CH2 = CH2 + H2

 nhit  cao v c mt cht xc tc thch hp, ngoi vic b tch hiro,  cc
ankan cn c th b phn ct mch cacbon to thnh cc phn t nh hn.  

o500 C, xt


as


as


as


as
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CH3CH2CH2Cl  +   HCl

1 -clopropan (43%)

CH3   CH   CH3  + HCl  

Cl  
2-clopropan (57%)

as

25oC



Th d :

3. Phn ng oxi  ho

Khi b t,  cc ankan u chy, to nhiu nhit :

CnH2n + 2 + O2 nCO2 + (n +1 )H2O

Nu thiu oxi,  phn ng chy ca ankan xy ra khng hon ton :  sn phm
chy ngoi CO2,  H2O cn c C,  CO,.. .

IV -  iu  ch 

1 . Trong phng th nghim

Metan c iu ch bng cch un nng natri axetat khan vi hn hp vi ti
xt (hnh 5.2)  :

CH3COONa + NaOH CH4 + Na2CO3

2. Trong cng nghip

Cc ankan l thnh phn chnh ca du m, kh thin nhin v kh m du.  

T du m, bng phng php chng ct phn on, ta thu c cc ankan 
cc phn on khc nhau.

T kh thin nhin v kh m du cng thu c cc ankan CH4, C2H6, C3H8, C4H10, ...

oCaO, t


ot


3n 1

2

+

  3 2 2 3CH CH CH CH
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to,  xt

CH4

H2O

Hn hp
CH3COONa,  CaO,  NaOH

Hnh 5.2. iu ch metan
trong phng th nghim



V - ng dng ca ankan

Cc ankan c ng dng trong nhiu lnh vc khc nhau :  lm nhin liu,  nguyn
liu cho cng nghip.

Bi tp

1 . Th no l hirocacbon no,  ankan,  xicloankan ?

2. Vit cng thc phn  t ca cc hirocacbon tng ng vi  cc gc ankyl  sau  :  

CH3,  C3H7 ,  C6H1 3.

3.  Vit phng trnh  ho hc ca cc phn ng sau  :

a)  Propan tc dng vi  clo (theo t l mol  1 :1 )  khi  chiu  sng.

b)  Tch mt phn t hiro t phn t propan.

c)  t chy hexan.
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4. Cc hirocacbon no c dng lm nhin  l iu  l do nguyn nhn no sau  y ?

A.  Hirocacbon no c phn ng th.

B.  Hirocacbon no c nhiu  trong t nhin.

C.  Hirocacbon no l cht nh hn  nc.

D.  Hirocacbon no chy to nhiu  nhit v c nhiu  trong t nhin.

5. Hy gii  thch  :

a)  Ti  sao khng c  cc bnh  cha xng,  du  (gm cc ankan)  gn la,  trong
khi   ngi  ta c th nu chy nha ng (trong thnh phn cng c cc ankan)  
lm ng giao thng.

b)  Khng dng nc  dp cc m chy xng,  du  m phi  dng ct hoc 
bnh  cha kh cacbonic.

6. Cng thc cu to ng vi  tn  gi  no sau  y ?

A.  neopentan  

B.  2-metylpentan 

C.  isobutan  

D.  1 , 1 -imetylbutan

7. Khi  t chy hon ton  3,60g  ankan X thu  c 5,60 l t kh CO2 (ktc).  Cng thc
phn t ca X l

A.  C3H8

B.  C5H1 0

C.  C5H1 2

D.  C4H1 0

|
3 2 2 3

3

CH CH CH CH CH

CH
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xicloankan

Bit th no l xicloankan  v mt vi  c im v cu  to
phn t.  

Bit c s ging v khc nhau  v tnh  cht ca xicloankan
so vi ankan.

I  -  cu to

Xicloankan l nhng hirocacbon no c mch vng (mt hoc nhiu vng).
Chng ta ch xt cc xicloankan c mt vng (xicloankan n vng hay cn gi
l monoxicloankan).

Mt s xicloankan n gin c cng thc cu to v tn gi di y (bng 5.2).

Bng 5.2. Tn thay th v mt vi hng s vt l ca mt s xicloankan n gin
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Cng thc cu to Cng thc phn t Tn thay th tnc,  
oC ts,  

oC

C3H6 xiclopropan 1 27 33

C4H8 xiclobutan 90 1 3

C5H 1 0 xiclopentan 94 49

C6H 1 2 xiclohexan 7 81

Cng thc v tn  chung CnH2n,  n   3 xicloankan

H2C  CH2

CH2
hay

hay
H2C -  CH2

H2C -  CH2

hay
H2C  CH2

CH2

H2C CH2

H2C  CH2

H2C  CH2

H2C CH2
hay



Cng thc phn t chung ca cc xicloankan n vng l CnH2n vi n  3.

Tn ca cc xicloankan n vng khng nhnh c gi bng cch ghp t
xiclo vo tn ca ankan mch khng nhnh c cng s nguyn t cacbon.

Trong phn t xicloankan, cc nguyn t cacbon lin kt vi nhau bng lin kt 
to ra mch vng.  Nguyn t cacbon ca vng lin kt vi cc nguyn t hiro
hoc gc ankyl.

Th d :

I I  -  Tnh cht ho hc

Xiclopropan v xiclobutan, ngoi kh nng tham gia phn ng th tng t
ankan, cn d tham gia phn ng cng m vng.

Xicloankan c vng ln hn (nm hoc su cnh,...)  c tnh cht tng t ankan :
tham gia phn ng th,  phn ng tch.

1 . Phn ng th

Tng t ankan, nguyn t hiro trong phn t xicloankan c th b th bi
nguyn t halogen khi chiu sng hoc un nng.  

2. Phn ng cng m vng

a) Xiclopropan, xiclobutan v xicloankan vng 3  hoc 4 cnh c phn ng cng
vi hiro (un nng c niken lm xc tc) ging  anken.  Phn ng lm gy mt
trong cc lin kt C  C ca vng v hai nguyn t hiro cng vo hai u ca
lin kt va b gy to thnh ankan tng ng.
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b) Ring xiclopropan v cc xicloankan vng 3  cnh cn tc dng c vi brom
hoc axit.  

Cc xicloankan vng ln (nm, su . . .  cnh) khng tham gia phn ng cng
m vng.

3. Phn ng tch

Cc xicloankan khc cng b tch hiro (ehiro ho) ging nh cc ankan.

4. Phn ng oxi  ho

Ging nh ankan, cc xicloankan khi chy u to nhit :

CnH2n +  nCO2 + nH2O

Th d : 2C3H6 +  9O2 6CO2 + 6H2O

ot



ot

2

3n
O

2
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CH3 CH2 CH3+  H2

xiclopropan propan

to,  N i

CH3 CH2 CH2 CH3+  H2

xiclobutan butan

to,  N i

Br CH2 CH2 CH2 Br+  Br2 (dd)

1,3-ibrompropan

CH3 CH2 CH2 Br+  HBr

1-brompropan

toluen (metylbenzen)metylxiclohexan

to,  xt
CH3 CH3   +  3H2



I I I  -  iu  ch

Xicloankan c ly ch yu t vic chng ct du m.  Ngoi ra,  mt s
xicloankan cn c iu ch t ankan.

Th d :

IV -  ng dng

Cc xicloankan cng c dng lm nhin liu,  lm dung mi hoc lm nguyn
liu iu ch cc cht khc.  

Th d :  

Bi tp

1 . Nhn nh  no sau  y l ng  ?

A.  Xicloankan ch c kh nng tham gia phn ng cng m vng.

B.  Xicloankan ch c kh nng tham gia phn ng th.

C.  Mi  xicloankan u  c kh nng tham gia phn ng th v phn  ng cng.

D.  Mt s xicloankan c kh nng tham gia phn ng cng m vng.

2. Khi sc kh xiclopropan vo dung dch brom s quan st thy hin tng no sau y ?

A.  Mu dung dch  khng i.

B.  Mu dung dch  m ln.  

C.  Mu dung dch  b  nht dn.

D.  Mu dung dch  t khng mu chuyn thnh nu  .
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to,  xt
CH3CH2CH2CH2CH2CH2CH3 CH3   +   H2



3. Vit phng trnh  ho hc ca phn ng xy ra khi  :

a)  Sc kh xiclopropan vo dung dch  brom.

b)  Dn  hn hp xiclopropan,  xiclopentan  v hiro i  vo trong  ng c bt niken,  

nung  nng.

c)  un nng xiclohexan vi  brom theo t l mol  1  :  1 .  

4. Trnh by phng php ho hc phn bit hai  kh khng mu propan v xiclopropan

ng trong  cc bnh  ring bit.

5. Xicloankan n vng X c t khi  so vi  nit bng 2,0.  Lp cng thc phn t ca X.  

Vit phng trnh  ho hc ( dng cng thc cu to)  minh  ho tnh  cht ho hc 

ca X,  bit rng X tc dng vi  H2 (xc tc Ni)  ch to ra mt sn phm.
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Luyn tp

ankan v xicloankan

Cng c k nng vit cng thc cu to v gi  tn cc ankan.

Rn  luyn  k nng l p cng thc phn  t ca cht hu  c,
vit phng trnh  ho hc c ch   vn  dng quy lut th vo
phn  t ankan.

I  -  Kin thc cn nm vng

1 . Cc phn ng chnh ca hirocacbon no :  phn ng th,  phn ng tch.

2. Ankan l hirocacbon no mch h, c cng thc phn t chung l CnH2n+2 (n  1).

3. Ankan t C4H10 tr i c ng phn mch cacbon.

4. Tnh cht ho hc c trng ca ankan v xicloankan l phn ng th ;  ring
xicloankan vng nh cn tham gia phn ng cng m vng.

So snh ankan v xicloankan v cu to,  tnh cht ho hc :

5. Cc ankan l thnh phn chnh trong cc loi nhin liu v l ngun nguyn
liu phong ph cho cng nghip ho hc.
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Ging nhau Khc nhau

Cu to
Trong phn t u  ch c cc
l in  kt n

Ankan :  mch h

Xicloankan :  mch vng

Tnh cht ho hc

u c phn  ng th

C phn ng tch hiro

Chy to nhiu  nhit

Xicloankan vng 3,  4 cnh
c phn ng cng m vng



I I  -  Bi  tp 

1 . Vit cng thc cu  to ca cc ankan sau  :  pentan,  2-metylbutan,  isobutan.  Cc cht

trn cn c tn  gi  no khc khng ?

2. Ankan Y mch khng nhnh c cng thc n gin  nht l C2H5.

a)  Tm cng thc phn t,  vit cng thc cu  to v gi  tn  cht Y.

b)  Vit phng trnh  ho hc phn ng ca Y vi  clo khi  chiu  sng,  ch r sn phm

chnh ca phn ng.

3. t chy hon ton 3,36 l t hn  hp kh A gm metan v etan  thu  c 4,48 l t kh

cacbonic.  Cc th tch  kh c o  ktc.  Tnh  thnh  phn  phn  trm v th tch  ca

mi  kh trong  hn hp A.

4. Khi  1 ,00 gam metan chy to ra 55,6 kJ.  Cn t bao nhiu  l t kh metan (ktc)  

lng nhit sinh  ra   un  1 ,00 l t nc (D = 1 ,00 g/cm3)  t  25,0 oC ln  1 00,0 oC.  Bit

rng mun nng 1 ,00 gam nc ln  1 ,0 oC cn  tiu  tn  4,1 8 J  v gi s nhit sinh  ra

ch dng  lm tng  nhit  ca nc.

5. Khi cho iso pentan tc dng vi  brom theo t l mol  1  :  1 ,  sn phm chnh thu c l :

A.  2-brompentan 

B.  1 -brompentan

C.  1 ,3-ibrompentan

D.  2,3-ibrompentan

6. nh du   (ng)  hoc S (sai)  vo cc  trng cnh  cc cu  sau  y :

a)  Ankan l hirocacbon no,  mch h.  

b)  Ankan c th b  tch hiro thnh anken.  

c)  Crckinh  ankan thu  c hn hp cc ankan.  

d)  Phn ng ca clo vi  ankan  to thnh ankyl  clorua 

thuc loi  phn  ng th.  

e)  Ankan c nhiu  trong du  m.
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bi  Thc hnh 3

PHn tch nh tnh nguyn t.
iu  ch v tnh cht 
ca metan

Bit tin hnh th nghim xc nh nh tnh cacbon v hiro.

Bit tin hnh th nghim iu  ch v th tnh cht ca metan.

I  -  Ni  dung th nghim v cch tin hnh

Th nghim 1 . Xc nh nh tnh cacbon v hiro

Trn u khong 0,2 g saccaroz vi 1  -  2 g ng(II)  oxit,  sau  cho hn hp
vo ng nghim kh.  Cho thm khong 1  g ng(II) oxit  ph kn hn hp.
Phn trn ca ng nghim c nhi mt nhm bng c rc mt t bt ng(II)
sunfat khan.  Lp dng c th nghim nh hnh 4.1 .  un ng nghim cha 
hn hp phn ng (lc u un nh,  sau  un tp trung vo phn c hn hp
phn ng).  

Quan st s thay i mu ca bt ng(II)  sunfat v hin tng xy ra trong
ng nghim ng nc vi trong.

Th nghim 2. iu ch v th tnh cht ca metan

Cho vo ng nghim kh c nt v ng dn kh khong 4 -  5  g hn hp bt mn
 c trn u gm natri axetat khan v vi ti xt theo t l 1  :  2 v 
khi lng.  Lp dng c nh hnh 5.2.  un nng phn y ng nghim bng
n cn.  

Thay ng dn kh bng ng vut nhn ri t kh thot ra  u ng dn kh.
Quan st mu ngn la.

Dn dng kh ln lt vo cc ng nghim ng dung dch brom hoc 
dung dch thuc tm.

I I  -  Vit tng trnh 
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Chng HIROCACBON 
KHNG NO6
Khai nim v hirocacbon khng no va mt vai loai
hirocacbon khng no tiu biu :  anken, ankin, ankaien.

Tnh cht hoa hoc cua anken, ankin, ankaien.

Mt s ng dung quan trong cua anken, ankin va ankaien.

Lp xe c san xut t cao su buna



Hirocacbon khng no l nhng hirocacbon trong phn t c lin kt
i C = C hoc lin kt ba C  C hoc c hai loi lin kt .
Anken l nhng hirocacbon mch h trong phn t c mt lin kt
i C = C.
Ankin l nhng hirocacbon mch h trong phn t c mt lin kt ba
C  C.
Ankaien l nhng hirocacbon mch h trong phn t c hai lin kt

i  C = C.

Anken

Bit cu  to phn  t,  cch  gi  tn  v tnh  cht ca anken.  

Bit cch phn bit anken vi  ankan bng phng php ho hc.

I  -  ng ng, ng phn, danh php

1 . Dy ng ng anken

Etilen (CH2 = CH2) v cc cht tip theo c cng thc phn t C3H6,  C4H8,

C5H10,  c tnh cht tng t etilen lp thnh dy ng ng c cng thc

phn t chung CnH2n (n  2) c gi l anken hay olefin.

2. ng phn

a) ng phn cu to

Etilen v propilen khng c ng phn anken.  T C4H8 tr i,  ng vi mt cng

thc phn t c cc ng phn anken v v tr lin kt i v v mch cacbon.  
Th d,  ng vi cng thc phn t C4H8 c cc ng phn anken vi cng thc

cu to sau :

CH2=CH CH2 CH3

b)  ng phn hnh hc

Trong phn t anken, mch chnh l mch cacbon di nht c cha lin kt i
C=C.  Nhng anken m mi nguyn t cacbon  v tr lin kt i lin kt vi
hai nhm nguyn t khc nhau s c s phn b khng gian khc nhau ca
mch chnh xung quanh lin kt i.  S phn b khc nhau  to ra ng phn
v v tr khng gian ca cc nhm nguyn t gi l ng phn hnh hc.

CH
2 
= C

 
 CH

3

CH
3

3 3
CH CH=CH CH
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ng phn c mch chnh  cng mt pha ca lin kt i c gi l ng
phn cis-,  ng phn c mch chnh  v hai pha khc nhau ca lin kt i
c gi l ng phn trans-.

Th d, ng vi cng thc cu to CH3 CH=CH CH3 c cc ng phn hnh hc :

Hnh 6.1. M hnh phn t cis-but-2-en (a) v trans-but-2-en (b)

3. Danh php

a) Tn thng thng 

Mt s t anken c tn thng thng, th d :  etilen C2H4 ;  propilen C3H6 ;

butilen C4H8.

Tn thng thng ca cc anken ny c xut pht t tn ankan c cng s
nguyn t cacbon bng cch i ui an thnh ilen.

b) Tn thay th
Bng 6.1. Tn thay th v mt vi hng s vt l ca mt s anken
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a)  cis-but-2-en

 tnc  =   1 39
o
C

 ts  =  4
o
C

b)  trans-but-2-en

 tnc  =   1 06
o
C

 ts =   1
o
C

Cng thc cu to
Cng thc
phn t

Tn
thay th

tnc,  
oC ts,  

oC
Khi  lng ring

(g/cm3)

CH2=CH2 C2H4 eten 1 69  1 04 0,57 (11 0 oC)

CH2=CHCH3 C3H6 propen 1 86  47 0,61  (50 oC)

CH2=CHCH2 CH3 C4H8 but-1 -en 1 85  6 0,63 (6 oC)

CH2=C(CH3)2 C4H8 metylpropen 1 41  7 0,63 (7 oC)

CH2=CH[CH2]2 CH3 C5H1 0 pent-1 -en 1 65 30 0,64 (20 oC)

CH2=CH [CH2]3 CH3 C6H1 2 hex-1 -en 1 40 64 0,68 (20 oC)

CH2=CH [CH2]4 CH3 C7H1 4 hept-1 -en 11 9 93 0,70 (20 oC)

CH2=CH [CH2]5 CH3 C8H1 6 oct-1 -en 1 02 1 22 0,72 (20 oC)



Tn thay th ca anken c xut pht t tn ankan tng ng bng cch i
ui an thnh en.  T C4H8 tr i,  trong tn anken cn thm s ch v tr

nguyn t cacbon u tin cha lin kt i.  Mch cacbon c nh s t pha
gn lin kt i hn.

Th d :

I I  -  Tnh cht vt l
Mt s hng s vt l ca cc anken u dy ng ng c trnh by trong
bng 6.1 .

iu kin thng, cc anken t C2H4 n C4H8 l cht kh ;  t  C5H10 tr i

l cht lng hoc cht rn.

Nhit  nng chy, nhit  si v khi lng ring ca cc anken tng dn
theo chiu tng ca phn t khi.  

Cc anken u nh hn nc  (D < 1  g/cm3)  v khng tan trong nc.

I I I  -  Tnh cht ho hc

Lin kt i C=C gm mt lin kt  v mt lin kt .  Lin kt  km bn hn
lin kt  nn d b phn ct hn, gy nn tnh cht ho hc c trng ca
anken : d dng tham gia phn ng cng to thnh hp cht no tng ng.

1 .  Phn ng cng 

a) Cng hiro 

Khi un nng c kim loi niken (hoc platin hoc palai)  lm xc tc,  anken
kt hp vi hiro to thnh ankan tng ng.  

Th d : CH2 = CH  CH3 +  H2 CH3   CH2  CH3

b) Cng halogen

Th nghim :  Dn kh etilen t t i vo dung dch brom, thy mu nu  ca
dung dch nht dn.  

CH2 = CH2 + Br2 (dd) CH2Br  CH2Br

(mu nu ) 1 ,2-ibrometan 
(khng mu)



oNi, t


CH3   CH  = C   CH3

CH3

2-metylbut-2-en

4 3 2 1

128



Rt dung dch brom vo cc ng anken (lng) thy dung dch brom mt mu 
(hnh 6.2).

CnH2n + Br2 CnH2nBr2

Hnh 6.2. Dung dch brom tc dng vi anken lng

Phn ng trn c dng  phn bit anken vi ankan.

Cc ng ng ca etilen u lm mt mu dung dch brom.  

c)  Cng HX (X l OH, Cl,  Br,  . . . )

Cc anken cng tham gia phn ng cng vi nc, vi hiro halogenua 
(HCl,  HBr,  HI),  vi cc axit mnh.

Th d : CH2=CH2 + HOH CH3   CH2  OH

CH2=CH2 + HBr CH3  CH2  Br

Cc anken c cu to phn t khng i xng khi tc dng vi HX c th 
sinh ra hn hp hai sn phm.

Th d :

CH3  CH = CH2 + HBr

Quy tc cng Mac-cp-nhi-cp (1838-1904) : Trong phn ng cng HX 
vo lin kt i,  nguyn t H (hay phn mang in dng) ch yu cng vo
nguyn t cacbon bc thp hn (c nhiu H hn),  cn nguyn t hay nhm
nguyn t X (phn mang in m) cng vo nguyn t cacbon bc cao hn 
(c t H hn).



H+
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CH3   CH   CH3  (San phm chnh)

Br
2-brompropan

1-brompropan

CH3   CH2  CH2Br (San phm phu)



2.  Phn ng trng hp 

nhit  cao,  p sut cao v c cht xc tc thch hp, cc phn t anken c
th kt hp vi nhau to thnh nhng phn t c mch rt di v phn t khi ln.

Th d :

. . .  + CH2 = CH2 + CH2 = CH2 + CH2 = CH2 + . . .  

 CH2CH2CH2CH2CH2CH2 . . .

Phng trnh ho hc trn c th vit gn nh sau :

nCH2 = CH2

etilen   polietilen (PE)

Phn ng nh trn c gi l phn ng trng hp.

Phn ng trng hp (thuc loi phn ng polime ho) 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).  

Cht u (C2H4) tham gia phn ng trng hp c gi l monome.  Sn phm

l polime.  Phn trong du ngoc CH2CH2 c gi l 

mt xch ca polime ;  n l h s trng hp,  thng ly gi tr trung bnh.

3. Phn ng oxi  ho

a) Phn ng oxi ho hon ton

Khi b t vi oxi,  etilen v cc ng ng u chy v to nhiu nhit :

CnH2n +   O2 nCO2 + nH2O

b) Phn ng oxi ho khng hon ton

Th nghim :  Sc kh etilen vo dung dch KMnO4,  thy mu ca dung dch

nht dn v c kt ta nu en ca MnO2.  

3CH2=CH2 + 4H2O + 2KMnO4 3HOCH2CH2OH + 2MnO2 + 2KOH

Cc ng ng ca etilen cng lm mt mu dung dch KMnO4.  Phn ng ny

c dng  phn bit anken vi ankan.



ot


3n

2

( 2 2CH CH ) n

( 2 2CH CH ) n
ot , p, xt



ot , p, xt
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IV -  iu  ch 
1 .  Trong phng th nghim 

Etilen c iu ch t ancol etylic (hnh 6.3)  :

C2H5OH CH2 = CH2 +  H2O

Hnh 6.3. iu ch etilen t ancol etylic                                             

2.  Trong cng nghip

Cc anken c iu ch t ankan :

CnH2n + 2 CnH2n + H2

V - ng dng
Cc anken v dn xut ca anken l nguyn liu cho nhiu qu trnh sn xut
ho hc.  Etilen,  propilen,  butilen c dng lm cht u tng hp cc polime
c nhiu ng dng.



ot , p

xt

C


o
2 4H SO c,170
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C2H4

H2O

Hn hp
C2H5OH,  H 2SO4  c

a bot

Keo danKeo dan

Nguyn l iu cho
cng nghip hoa hoc Axit hu c

Keo dan
Cht deo PE, PVC,   . . .

Dung mi

ANKEN



Bi tp

1 . So snh anken vi  ankan v c im cu to v tnh cht ho hc.  Cho th d minh ho.

2. ng vi  cng thc phn t C5H 1 0 c bao nhiu  anken ng phn cu  to ?

A.  4 B.  5 C.  3  D.  7 

3. Vit phng trnh  ho hc ca phn ng xy ra khi  :

a)  Propi len  tc dng vi  hiro,  un nng (xc tc Ni).

b)  But-2-en tc dng  vi  hiro clorua.

c)  Metylpropen tc dng vi  nc c xc tc axit.

d)  Trng hp but-1 -en.  

4. Trnh by phng php ho hc  :

a)  Phn bit metan v eti len.

b)  Tch ly kh metan t hn hp vi  eti len.

c)  Phn  bit hai  bnh  khng dn nhn ng hexan v hex-1 -en.

Vit phng trnh  ho hc ca cc phn ng  dng.

5. Cht no sau  y lm mt mu dung dch  brom ?

A.  butan ;   B.  but-1 -en ;   C.  cacbon ioxit ;  D.  metylpropan.

6. Dn t t 3,36 l t hn  hp gm eti len  v propilen  (ktc)  vo dung dch  brom thy 
dung  dch  b  nht mu v khng cn kh thot ra.  Khi  lng dung dch  sau  phn ng
tng 4,90 gam.

a)  Vit cc phng trnh  ho hc v gii  thch  cc hin  tng  th nghim trn.

b)  Tnh  thnh  phn  phn  trm v th tch  ca mi  kh trong hn hp ban  u.

Vo nm 1 933,  khi  tin  hnh  phn  ng gia eti len  v benzanehit  1 70 oC di  

p sut 1 400 atm,  ngi  ta khng thu  c sn  phm cng hp gia hai  cht.  

Nhng mt nh ho hc  ch   n  lp mng cht rn  mu  trng nh sp bm trn

thnh  ca thit b .   chnh  l  pol ieti len.  Tuy nhin,  th nghim tng t  ch  vi  eti len

li  khng thu  c kt qu.  Hai  nm sau,  khi  l m gim p sut  mt cch  t ngt v

sau   bm eti len  vo thit b   1 80 oC,  ngi  ta l i  thu  c pol ieti len.  Kt qu trn

c gii  thch  :  Trong qu trnh  bm eti len  vo thit b   c mt lng nh kh oxi

vo theo v chnh  kh oxi    lm xc tc cho phn  ng to pol ime ca eti len.
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Ankaien

Bit khi  n im v ankaien.  

Bit tnh  cht ca buta-1 ,3-ien  v i sopren.

I  -  nh ngha v phn loi  
1 . nh ngha

Ankaien l hirocacbon mch h c hai lin kt i C = C trong phn t.
Th d :

Cng thc phn t chung ca cc ankaien l CnH2n2 (n  3).  

2.  Phn loi

Da vo v tr tng i gia hai lin kt i,  c th chia cc ankaien thnh
ba loi :

 Ankaien c hai lin kt i cnh nhau.  

Th d :  anlen CH2=C=CH2.

 Ankaien c hai lin kt i cch nhau 1  lin kt n c gi l ankaien
lin hp.

Th d :  buta-1 ,3-ien (ivinyl)  CH2=CHCH=CH2.

 Ankaien c hai lin kt i cch nhau t hai lin kt n tr ln.  

Th d :  penta-1 ,4-ien CH2=CHCH2CH=CH2.

Cc ankaien lin hp nh buta-1 ,3-ien CH2=CHCH=CH2 v isopren

CH2=C(CH3)CH=CH2 c nhiu ng dng thc t.

I I  -  Tnh cht ho hc 
1 . Phn ng cng

Tng t anken, buta-1 ,3-ien c th tham gia phn ng cng vi hiro 
(xc tc niken),  halogen v hiro halogenua.  Tu theo iu kin (t l s mol
gia cc cht v nhit ),  phn ng cng vi halogen v hiro halogenua c
th xy ra ti mt trong hai lin kt i (cng 1 ,2)  hoc cng vo hai u ngoi
ca hai lin kt i (cng 1 ,4)  hoc cng ng thi vo hai lin kt i.  

133

Bi

30

CH2=C CH   = CH2

CH3
propaien
(anlen)

buta-1 ,2-ien buta-1 ,3-ien
(butaien)

2-metylbuta-1 ,3-ien
(isopren)

CH2=CH CH = CH 2CH2=C=CH CH 3CH2=C=CH2



a) Cng hiro

CH2 = CH  CH = CH2 + 2H2 CH3  CH2  CH2  CH3

b) Cng brom

Cng 1 ,2 : CH2 = CH  CH = CH2 + Br2 (dd)

Cng 1 ,4 : CH2 = CH  CH = CH2 + Br2 (dd)

Cng ng thi vo hai lin kt i :

CH2 = CH  CH = CH2 +  2Br2  CH2Br CHBr  CHBr CH2Br

c) Cng hiro halogenua

Cng 1 ,2 : CH2 = CH  CH = CH2 + HBr 

Cng 1 ,4 : CH2 = CH  CH = CH2 + HBr  CH3   CH = CH  CH2Br

(sn phm chnh)

2. Phn ng trng hp

Khi c mt kim loi natri hoc cht xc tc khc,  buta-1 ,3-ien tham gia 
phn ng trng hp, ch yu trng hp theo kiu 1 ,4 :

nCH2 = CH  CH = CH2

polibutaien

3. Phn ng oxi  ho 

a)  Phn ng oxi ho hon ton 

Th d : 2C4H6 +  11O2 8CO2 +  6H2O

b)  Phn ng oxi ho khng hon ton 

Buta-1 ,3-ien v isopren cng lm mt mu dung dch kali pemanganat tng
t anken.

ot


(  = 2 2CH CH CH CH ) n

ot , p

xt


o40 C


(san phm chnh)

Br





o80 C



Br Br
(san phm chnh)

o40 C


(san phm chnh)

Br Br





o80 C

ot ,Ni
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I I I  -  iu  ch

1 . iu ch buta-1 ,3-ien t butan hoc butilen bng cch  hiro ho :

CH
3

CH
2

CH
2

CH
3

CH
2
= CH CH = CH

2
+ 2H

2

2. iu ch isopren bng cch tch hiro ca isopentan :

IV -  ng dng

Nh phn ng trng hp, t buta-1 ,3-ien hoc t isopren c th iu ch c 
polibutaien hoc poliisopren l nhng cht c tnh n hi cao c dng 
sn xut cao su (cao su buna, cao su isopren, ).  Cao su buna c dng lm
lp xe,  nha trm thuyn, . . .

Bi tp

1 . Th no l ankaien,  ankaien l in  hp ? Vit cng thc cu to v gi  tn  cc
ankaien l in  hp c cng thc phn t  C4H6,  C5H8.  

2. Vit phng trnh  ho hc ( dng cng thc cu to)  ca cc phn  ng xy ra khi

a)  isopren  tc dng vi  h iro (xc tc Ni).   

b)  isopren  tc dng vi  brom (trong  CCl4).  

Cc cht c ly theo t l s mol  1  :  1 ,   to ra sn phm theo kiu  cng 1 ,4.

c)  trng hp isopren theo kiu  1 ,4.

3.  Oxi  ho hon ton 0,680 gam ankaien X thu  c 1 ,1 20 l t CO2 (ktc).

a)  Tm cng thc phn t ca X.

b)  Vit cng  thc cu to c th c ca X.

4. Khi  cho buta-1 ,3-ien  tc dng vi  H2  nhit  cao,  c Ni  lm xc tc,  c th
thu c  

A.  butan B.  isobutan C.  isobuti len  D.  pentan

CH
2 
= C

 
  CH

 
= CH

2 
+  2H

2

CH
3

ot , xt
CH

3  
 CH

 
 CH

2 
 CH

3

CH
3

ot , xt
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5. Hp cht no sau  y cng hp H2 to thnh isopentan  ?

A.  CH2=CHCH=CHCH3 B.  

C.  CH2=CHCH2CH=CH2 D.  

Cao su  l  vt l iu  c tnh  n  hi ,   l  c tnh  c th bin  dng khi  chu  lc bn  ngoi
tc dng nhng li  tr li  hnh  dng ban  u  khi  khng cn  lc tc dng.  Tn  cao su
do nh bc hc ngi  Anh  Gi-dep Pri -sl i  (Joseph  Priesley,  1 733  -  1 804)  t ra.  ng l
ngi  nghin  cu  rt sm v Ho hc cao su  v t tn  cho n l Rubber xut pht t
l  do rt n  gin  :  mt trong nhng ng dng u  tin  ca cao su  l  ty sch  (Rub)  vt
bt ch trn  giy.

Cao su  thin  nhin  l pol i i sopren  c cu  to mch  pol ime nh sau  :

Ngun  cao su  thin  nhin  c ly ch  yu  t cy cao su  (Hevea brasi l iensis)  trng
nhiu   Nam M.  Cy cao su  c trng  nc ta t nm 1 887 v h in  nay c trng
tp trung  cc tnh  min  ng Nam b.  

Cao su  th ly t m  cao su,  c ra sch,  sy kh,  sau   hong trong khng kh nng
to thnh  pol ime c phn  t khi  trung bnh  t 200.000 500.000.  Cao su  thu  c
bng cch  ny rt d chy dnh  v khng tin  s dng.  Nm 1 839,  nh ho hc M 
Sac-l Gut-i - (Charles Goodyear,  1 800 -  1 860)   pht minh  ra k thut lu  ho cao
su  l m tng c tnh  c l  ca cao su,  do  m rng rt nhiu  kh nng ng dng 
ca n.

Cao su  tng hp c pht trin  mnh  t Chin  tranh  th gii  l n  I I  do s khan  him
cao su  thin  nhin.  Hu  ht cc cao su  tng hp u  l sn  phm ca cng nghip 
du  m.

CH2  = CH  C = CH2

CH3
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= C
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 . . .
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C
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luyn tp

anken v ankaien

Cng c kin thc v tnh cht ho hc ca anken v ankaien.

Bit cch phn bit ankan,  anken,  ankaien bng phng php
ho hc.

I  -  Kin thc cn nm vng
1 . Cng thc phn t chung ca anken :  CnH2n ,  ca ankaien :  CnH2n2.

2. c im cu to :

 Trong phn t anken c mt lin kt i C=C,  ankaien c hai 
lin kt i C=C.

 Anken v ankaien u c ng phn mch cacbon v ng phn v tr 
lin kt i.

 Mt s anken, ankaien cn c ng phn hnh hc.  

3. Tnh cht ho hc c trng ca anken v ankaien :  

 Phn ng cng :  vi hiro,  hiro halogenua, brom (dung dch).

 Phn ng trng hp.

4. S chuyn ho ln nhau gia ankan, anken, ankaien :

I I  -  Bi  tp
1 . Vit cc phng trnh  ho hc minh  ho :

a)   tch metan t hn hp metan  vi  mt lng nh eti len,  ngi  ta dn hn hp
kh i  qua dung dch  brom d.

b) Sc kh propilen vo dung dch KMnO4,  thy mu ca dung dch nht dn,  c kt ta
nu en xut hin.
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2. Trnh by phng php ho hc  phn bit ba bnh  ng ba kh ring bit l metan,
eti len  v cacbonic.  Vit phng trnh  ho hc minh  ho.

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

CH4 C2H2 C2H4 C2H6 C2H5Cl

4. Vit phng trnh  ho hc ca cc phn ng  iu  ch :  1 ,2-icloetan ;   1 , 1 -icloetan
t etan  v cc cht v c cn thit.  

5. Cho 4,48 l t hn  hp kh gm metan v eti len  i  qua dung  dch  brom d,  thy dung
dch  nht mu v cn 1 ,1 2 l t kh thot ra.  Cc th tch  kh o  iu  kin  tiu  chun.
Thnh phn phn  trm th tch  ca kh metan  trong  hn hp l 

A.  25,0 %             

B.  50,0 %            

C.  60,0 %        

D.  37,5 %

6. Vit phng trnh  ho hc ca cc phn ng iu  ch pol ibuta-1 ,3-ien  t but-1 -en.

7. t chy hon ton 5,40 g  ankaien l in  hp X thu  c 8,96 l t kh CO2 (ktc).

Cng thc no sau  y l cng thc cu to ca X ?

A.  CH2 = CH CH  = CH2

B.  CH2 = CH CH  = CH  CH3

C.  

D.  CH2 = C = CH  CH3

CH2  = C  CH2   CH3

CH3
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Ankin

Bit cch  vit cng thc cu  to v gi  tn  mt s ankin.  

Bit tnh  cht v ng dng quan  trng ca ankin,  c bit
ca axeti len.

I  -  ng ng, ng phn, Danh php

1 . Dy ng ng ankin

Axetilen (CHCH) v cc cht tip theo c cng thc phn t C3H4,  C4H6,  . . .

c tnh cht tng t axetilen lp thnh dy ng ng ca axetilen c gi l
ankin.  Cng thc phn t chung ca ankin l CnH2n2 (n2).

Cu to ca phn t axetilen c biu din nh sau :

Hnh 6.4. M hnh phn t axetilen
dng c (a)  v dng rng (b)

2. ng phn 
Hai cht u dy (C2H2,  C3H4)  khng c ng phn ankin.  Cc ankin t C4H6

tr ln c ng phn v tr ca lin kt ba,  t C5H8 cn c ng phn mch

cacbon (tng t anken).  Th d,  ng vi cng thc phn t C5H8 c cc ankin

ng phn :

CHCCH2CH2CH3      ;     CH3CCCH2 CH3   ;

3. Danh php 
a) Tn thng thng

Th d : HCCH axetilen

CHC CH2 CH3 etylaxetilen

CH3 CC CH3 imetylaxetilen

CH3 CH2 CH2 CCH propylaxetilen

HC C CH CH
3

CH
3  

a)

Cng thc electron

H :  C    C :  H

b)



Cng thc cu tao

H -  C  C -  H

Bi

32
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Nh vy, tn thng thng ca dy ng ng ankin c gi nh sau :  
Tn gc ankyl lin kt vi nguyn t C ca lin kt ba + axetilen

Cc gc ankyl c gi theo th t ch ci u tn gi ca chng.

b) Tn thay th

Bng 6.2. Tn thay th v mt vi hng s vt l ca mt s ankin

Tn thay th ca ankin c xut pht t tn ca ankan c cng mch cacbon
bng cch i ui -an thnh -in.  T C4H6 tr i cn thm s ch v tr 

nguyn t cacbon bt u lin kt ba.  Mch cacbon c nh s t pha gn
lin kt ba hn.
Cc ankin c lin kt ba  u mch (dng R  C  CH) c gi l cc ank-1-in.
Etin cn c tn thng thng l axetilen.

I I  -  Tnh cht vt l

T bng 6.2 ta thy cc ankin c nhit  si tng dn theo chiu tng ca 
phn t khi.  Cc ankin c nhit  si cao hn v khi lng ring ln hn
cc anken tng ng.

Ging ankan v anken, cc ankin cng khng tan trong nc v nh hn nc.

I I I  -  Tnh cht ho hc

Lin kt ba trong phn t ankin gm mt lin kt  bn v hai lin kt  km
bn hn, do ,  cc ankin d dng tham gia phn ng cng.  Ngoi ra,  ank-1 -in
cn c phn ng th nguyn t H lin kt vi nguyn t C ca lin kt ba bng
nguyn t kim loi.

Cng thc cu to Tn thay th tnc,  
oC ts,  

oC
Khi  lng ring,  
g/cm3 (20 oC)

CH  CH etin  82  75

CH  CCH3 propin  1 01 ,5  23

CH  CCH2CH3 but-1 -in  1 22 8

CH  C  [CH2]2  CH3 pent-1 -in  98 40 0,695

CH  C  [CH2]3  CH3 hex-1 -in  1 24 72 0,71 6

CH  C  [CH2]4  CH3 hept-1 -in  80 1 00 0,733

CH  C  [CH2]5  CH3 oct-1 -in  70 1 26 0,746

CH  C  [CH2]6  CH3 non-1 -in 1 51 0,757

CH  C  [CH2]7  CH3 ec-1 -in 1 74 0,766
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1 . Phn ng cng 

Tu iu kin phn ng, ankin tham gia phn ng cng vi mt hoc hai 
phn t tc nhn to thnh hp cht khng no loi anken hoc hp cht no.

a) Cng hiro

Khi c niken (hoc platin hoc palai)  lm xc tc,  ankin cng hiro to thnh
anken, sau  to thnh ankan.

Th d : CH  CH  + H2 CH2 = CH2

CH2 = CH2 + H2 CH3  CH3

Khi dng xc tc l hn hp Pd/PbCO3 hoc Pd/BaSO4,  ankin ch cng mt

phn t hiro to thnh anken.

Th d : CH  CH  + H2 CH2 = CH2

c tnh ny c dng  iu ch anken t ankin.      

b) Cng brom,  clo

Brom v clo cng tc dng vi ankin theo hai giai on lin tip.

Th d : CH  CH  + Br2 (dd) CHBr = CHBr 

1 ,2-ibrometen

CHBr = CHBr  + Br2 (dd) CHBr2  CHBr2

1 ,1 ,2,2-tetrabrometan

c)  Cng HX (X l OH, Cl, Br, CH3COO ...)

Ankin tc dng vi HX theo hai giai on lin tip.

Th d : CH  CH  + HCl CH2 = CHCl 

vinyl clorua 

CH2 = CHCl + HCl CH3CHCl2
1 ,1 -icloetan

Khi c xc tc thch hp, ankin tc dng vi HCl sinh ra dn xut monoclo ca
anken.  

Th d : CH  CH  + HCl CH2 = CHCl 

vinyl clorua

2
o

HgCl

150 200 C


ot ,xt


ot ,xt






o
3Pd / PbCO ,t



oNi, t


oNi, t
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Phn ng cng HX ca cc ankin cng tun theo quy tc Mac-cp-nhi-cp.

Th d :  

Phn ng cng H2O ca cc ankin ch xy ra theo t l s mol 1  :  1 .  

Th d :

(khng bn) anehit axetic

d)  Phn ng ime v trime ho

Hai phn t axetilen cng hp vi nhau to thnh vinylaxetilen :

2CH  CH CH  C  CH = CH2

vinylaxetilen 

Ba phn t axetilen cng hp vi nhau to thnh benzen :  

3CH  CH

V hnh thc,  y cng l phn ng cng HX vo lin kt ba,  vi HX l 
HCCH.

2. Phn ng th bng ion kim loi

a)  Th nghim : Sc kh axetilen vo dung dch

bc nitrat trong amoniac,  thy c kt ta vng

nht (hnh 6.5).   l mui bc axetilua to

thnh do phn ng :

CH  CH  +  2AgNO3 +  2NH3 

AgC  CAg + 2NH4NO3

bc axetilua 






o600 C

bt C


ot , xt

[ ]4 2 4HgSO , H SO

2 2 3CH CH H O CH CH OH CH CH O +  =    =

dd AgNO3/NH3

C2Ag2

a) b)

C2H2

Hnh 6.5. Phn ng th nguyn t
hiro ca C2H2 bng ion bc

a) Trc khi sc kh C2H2

b) Sau khi sc kh C2H2

CH3   C  = CH2

Cl

CH3   C   CH3

Cl

2,2-iclopropan

Cl
+ HCl

CH3   C   CH
+ HCl
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b)  Nhn xt : Nguyn t hiro lin kt trc tip vi nguyn t cacbon lin kt ba
u mch c tnh linh ng cao hn cc nguyn t hiro khc nn c th b thay
th bng ion kim loi.

Cc ank-1 -in khc nh propin,  but-1 -in,    cng c phn ng tng t axetilen,
do  tnh cht ny c dng  phn bit ank-1 -in vi anken v cc 
ankin khc.

3. Phn ng oxi  ho

a)  Phn ng oxi ho hon ton (chy)  

Cc ankin chy to nhiu nhit :

2CnH2n  2 + (3n1)O2 2nCO2 + 2(n  1 )H2O  

Th d :  2C2H2 +    5O2 4CO2 + 2H2O  

b) Phn ng oxi ho khng hon ton

Tng t anken v ankaien, ankin cng c kh nng lm mt mu dung dch
thuc tm (hnh 6.6).

Hnh 6.6. Axetilen lm mt mu dung dch thuc tm 

IV -  iu  ch

Trong phng th nghim v trc y c trong cng nghip,  axetilen c iu
ch bng cch cho canxi cacbua CaC2 tc dng vi nc :

CaC2 +   2H2O C2H2 +  Ca(OH)2

Ngy nay trong cng nghip,  axetilen c sn xut ch yu t metan :

2CH4 C2H2 +  3H2
o1500 C



ot


ot


dd KMnO4

MnO2

C2H2
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V - ng dng 

1 .  Lm nhin l iu

Khi chy, axetilen to nhiu nhit nn c dng trong n x oxi-axetilen 
hn, ct kim loi.

2.  Lm nguyn l iu

T axetilen c th iu ch c nhiu cht u quan trng cho cc qu trnh
tng hp hu c.

Cht deo PVC

T si tng hp

Axit hu c, este

en x  han, ct kim loai

AXETILEN



Bi tp

1 . a)  Vit cng thc cu to v gi  tn  cc ankin  c cng thc phn  t C4H6 v C5H8.

b)  Vit cng thc cu to ca cc ankin  c tn  sau  :  pent-2-in  ;  3-metylpent-1 -in  ;
2,5-imetylhex-3-in.

2. Vit phng trnh  ho hc ca phn ng gia propin  v cc cht sau  :  

a)  hiro c xc tc Pd/PbCO3.  

b)  dung  dch  brom (d).

c)  dung dch  bc nitrat trong  amoniac.  

d)  hiro clorua c xc tc HgCl2.

3. Trnh by phng php ho hc :

a)  Phn bit  axeti len  vi  eti len.

b)  Phn bit ba bnh  khng dn nhn cha mi  kh khng mu sau  :  metan,  eti len,
axeti len.

4.  Cho cc cht sau  :  metan,  eti len,  but-2-in  v axeti len.  Kt lun no sau  y l ng ?

A.  C 4 cht u  c kh nng lm mt mu dung dch  brom.

B.  C hai  cht to kt ta vi  dung  dch  bc nitrat trong amoniac.

C.  C ba cht c kh nng lm mt mu dung dch  brom.

D.  Khng c cht no lm nht mu dung dch  kal i  pemanganat.

5. Dn 3,36 l t hn  hp A gm propin  v eti len  i  vo mt lng d dung  dch  AgNO3
trong  NH3 thy cn 0,840 l t kh thot ra v c m gam kt ta.  Cc th tch  kh o 
 ktc.

a)  Tnh  phn trm th tch  eti len  trong A.

b)  Tnh  m.

6. Trong s cc ankin  c cng thc phn t C5H8 c my cht tc dng  c vi  
dung dch  AgNO3 trong NH3 ?

A.  1  cht

B.  2  cht

C.  3 cht

D.  4 cht

145
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Luyn tp

ankin

Cng c kin  thc v tnh  cht ho hc ca ankin.

Phn  bit cc cht ankan,  anken,  ankin  bng phng php
ho hc.

I  -  Kin  thc cn nm vng

1 . Nhng im ging nhau v khc nhau v cu to,  tnh cht ho hc 
ca anken v ankin 

2.  S chuyn ho ln nhau gia ankan, anken, ankin 

Bi

33

Anken Ankin

Cng thc chung CnH2n  (n   2) CnH2n2 (n   2)

Cu to

Ging nhau
 Hirocacbon khng no,  mch h.

 C ng phn mch C,  ng  phn v  tr l in  kt bi.

Khc nhau
 C mt l in  kt i

 C ng phn hnh  hc

 C mt l in  kt ba

 Khng c ng phn 
hnh  hc

Tnh cht
ho hc

Ging nhau

 Cng hiro

 Cng brom (dung dch)

 Cng HX theo quy tc Mac-cp-nhi-cp

  Lm mt mu dung dch  KMnO4

Khc nhau
Khng c phn ng th bng
ion  kim loi

Ank-1 -in  c phn ng  th
bng ion  kim loi

ANKAN ANKEN

ANKIN

+ H2,  xt Ni

-  H2,  t
o,  xt

+ H2 d,  xt Ni,  t
o + H2,  xt Pd/PbCO3
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I I  -  Bi  tp

1 . Dn hn hp kh gm metan,  eti len,  axeti len  i  vo mt lng d dung dch  bc nitrat
trong  dung dch  amoniac.  Kh cn li  c dn vo dung dch  brom (d).  Nu  v gii
thch  cc hin  tng xy ra trong  th nghim.

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

CH4 C2H2 C4H4 C4H6 polibutaien

3. Vit phng trnh  ho hc ca cc phn ng t axeti len  v cc cht v c cn thit
iu  ch cc cht sau  :

a)  1 ,2-icloetan d)  buta-1 ,3-ien

b)  1 , 1 -icloetan e)  1 ,1 ,2-tribrometan

c)  1 ,2-ibrometen  

4. Khi  thc hin  phn ng nhit phn metan iu  ch axeti len  thu  c hn hp X gm
axeti len,  hiro v metan cha phn ng  ht.  T khi  ca X so vi  H2 bng 4,44.  
Tnh  hiu  sut ca phn ng.

5. Dn 6,72 l t hn  hp kh X gm propan,  eti len  v axeti len  qua dung dch  brom d,  thy
cn 1 ,68 l t kh khng b  hp th.  Nu dn  6,72 l t kh X trn  qua dung dch  bc nitrat
trong  amoniac thy c 24,24 gam kt ta.  Cc th tch  kh o  iu  kin  tiu  chun.

a)  Vit cc phng trnh  ho hc  gii  thch  qu trnh  th nghim trn.

b) Tnh thnh phn phn trm theo th tch v theo khi  lng ca mi  kh trong hn hp.

6. t chy hon  ton 2,24 l t hirocacbon X thu  c 6,72 l t CO2 (cc th tch  kh o 
 ktc).  X tc dng  vi  dung dch  AgNO3 trong NH3 sinh  ra kt ta Y.  Cng thc 
cu to ca X l

7. ng vi  cng thc phn t C5H8 c bao nhiu  ankin  ng phn ca nhau ?

A.  3 B.  4 C.  2 D.  5

2D. CH CH CH CH=  

3C. CH C CH 

B. CH CH

3 2A. CH CH = CH


(4)


(3)


(2)


(1)
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bi  Thc hnh 4

iu  ch v tnh cht ca 
etilen, axetilen

Bit l m vic vi  cc dng c  th nghim trong ho hu  c.  

Bit cch  iu  ch v th tnh  cht ca eti len  v axeti len.

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.  Lp dng

c th nghim nh hnh 6.7.

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 qua dung dch KMnO4.  Quan st s thay i mu ca dung dch.  

Th nghim 2. iu ch v th tnh cht ca axetilen

Cho vi mu nh canxi cacbua vo ng nghim  ng 1  ml nc v y
nhanh bng nt c ng dn kh u vut nhn.  

t kh sinh ra  u ng vut nhn.

Dn kh qua dung dch KMnO4 v dung dch AgNO3 trong NH3.  Quan st hin tng.

I I  -  Vit tng trnh

Bi

34

Hn hp
C2H5OH,  H 2SO4  c

a bot

Bng tm
NaOH c

Hnh 6.7
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Chng

HIROCACBON THM
NGUN HIROCACBON 
THIN NHIN
H THNG HOA V 
HIROCACBON 7
Hirocacbon thm :  Khai nim, ng phn, danh phap,
tnh cht hoa hoc

Cac ngun hirocacbon thin nhin 
va ng dung chnh cua chung.

S chuyn hoa gia cac loai hirocacbon a hoc.

K-ku-l (F.A.  Kekule,  1829-1896),
ngi tm ra cng thc
cu tao cua benzen

H H

H H

H H

H H

H H

H H

H

H

H H

HH C

C

C

C C

C



Hirocacbon thm l nhng hirocacbon trong phn t c cha mt hay
nhiu vng benzen.  Cc hirocacbon thm c chia thnh :

Hirocacbon thm c mt vng benzen trong phn t,  th d :

Hirocacbon thm c nhiu vng benzen trong phn t,  th d :

Hirocacbon thm l ngun nguyn liu quan trng ca cng nghip

tng hp polime,  dc phm,  phm nhum. . .

benzen v ng ng. 
mt s hirocacbon thm khc

Bit c im cu  to ca benzen  v bit cch  gi  tn  mt
vi  hirocacbon  thm n  gin.  

Bit vit cc phng trnh  ho hc minh  ho tnh  cht 
ho hc ca benzen v ng ng ca benzen, stiren v naphtalen.

A - benzen v ng ng 

I  -  ng ng, ng phn, danh php, cu to

1 . Dy ng ng ca benzen 

Benzen C6H6 v cc hirocacbon thm khc c cng thc phn t l C7H8 

(toluen), C8H10, . .., lp thnh dy ng ng c cng thc phn t chung CnH2n 6

(n  6).

2. ng phn, danh php

Mt s hirocacbon thm u dy ng ng c cng thc cu to v tn gi
c trnh by trong bng 7.1 .
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CH
3

CH = CH
2

CH
2

Bi
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Bng 7.1.  Tn v hng s vt l ca mt s hirocacbon thm u dy ng ng

Hai cht u dy khng c ng phn hirocacbon thm.  T C8H10 tr i c

cc ng phn v v tr tng i ca cc nhm ankyl xung quanh vng 
benzen v v cu to mch cacbon ca mch nhnh.  

Th d :

Tn h thng ca cc ng ng ca benzen c gi bng cch gi tn cc
nhm ankyl + benzen.  Nu vng benzen lin kt vi hai hay nhiu nhm ankyl
th trong tn gi cn ch r v tr ca cc nhm ankyl trong vng benzen.   
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Cng thc
phn t

Cng thc 
cu to

Tn thng thng Tn thay th tnc,  
oC ts,  

oC

C6H6 benzen benzen 5,5 80

C7H8 toluen metyl  benzen  95,0 111

C8H1 0

etylbenzen  95,0 1 36

o-xi len(1 ) 1 ,2-imetylbenzen
(o-imetylbenzen)  

 25,2 1 44

m-xi len
1 ,3-imetylbenzen
(m-imetylbenzen)

 47,9 1 39

p-xi len
1 ,4-imetylbenzen
(p-imetylbenzen)

1 3,2 1 38

(1 )  Cc ch o ,  p ,  m l vit tt ca cc t ortho ,  para ,  meta .

CH
3

CH
2
CH

3

CH
3

CH
3

CH
3

H
3
C

CH
3

H
3
C

CH2CH2CH3 CH CH3

CH3

CH2CH3

CH3

CH2CH3H3C



nh s cc nguyn t cacbon ca vng benzen sao cho tng ch s trong tn
gi l nh nht.  Cc nhm th c gi theo th t ch ci u tn gc ankyl.

Th d :

3. Cu to   

Bng cc phng php vt l hin i ngi ta  xc nh c phn t 
benzen c cu trc phng v c hnh lc gic u.  C 6 nguyn t cacbon v 6
nguyn t hiro cng nm trn mt mt phng (hnh 7.1 ).  

Hnh 7.1. M hnh phn t benzen
dng c (a)  v dng rng (b)

 th hin cu to ca benzen, ngy nay ngi ta dng mt trong hai 
cng thc cu to sau :

I I  -  Tnh cht vt l
Cc hirocacbon thm u l cht lng hoc rn  iu kin thng, chng c
nhit  si tng theo chiu tng ca phn t khi.  

Cc hirocacbon thm  th lng c mi c trng, khng tan trong nc v
nh hn nc, c kh nng ho tan nhiu cht hu c.  
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Cach anh s ung

H3C CH3

CH3

1

65

4

3 2

Cach anh s sai

1,2,4-trimetylbenzen 1,4,6-trimetylbenzen

H3C CH3

CH3

1

23

4

5 6

a) b)

hoc



I I I  -  Tnh cht ho hc 

Cc ng ng ca benzen c tnh cht ca vng benzen v c tnh cht ca
mch nhnh ankyl.

1 . Phn ng th 

a) Th nguyn t H ca vng benzen  

Phn ng vi halogen

Cho benzen v brom vo ng nghim kh ri lc nh hn hp.  Mu ca 
dung dch khng thay i.   Nh vy,  benzen khng phn ng vi brom  iu
kin thng.

Cho tip mt t bt st vo ng nghim trn,  lc nh.  Mu ca brom nht dn
v thy c kh hiro bromua thot ra do  xy ra phn ng th :

brombenzen

Nu cho cc ankylbenzen phn ng vi brom trong iu kin c bt st s 
thu c hn hp sn phm th brom ch yu vo v tr para v ortho so vi
nhm ankyl :

Phn ng vi axit nitric

Cho benzen vo ng nghim cha sn hn hp H2SO4 c v HNO3 c.  Lc

mnh hn hp khong 5   10 pht sau  rt hn hp vo cc nc lnh, 
dng a thu tinh khuy u.

153

+     Br2 +     HBr

Br

Bt Fe

2-bromtoluen

CH3

Br2,  Fe

 HBr

CH3
Br

(41 %)

4-bromtoluen

(o-bromtoluen)

(p-bromtoluen)

CH3

Br

(59%)



Khi  s thy c lp cht lng nng mu vng nht lng xung.   l
nitrobenzen c to thnh theo phn ng :

Trong iu kin trn,  cc ankylbenzen ch yu cho sn phm th vo v tr
ortho v para so vi nhm ankyl.  

Th d :

Quy tc th : Cc ankylbenzen d tham gia phn ng th nguyn t H ca vng
benzen hn benzen v s th u tin  v tr ortho v para so vi nhm ankyl.

b)  Th nguyn t H ca mch nhnh

Nu un toluen hoc cc ankylbenzen vi brom, s xy ra phn ng th nguyn
t H ca mch nhnh tng t ankan.  

Th d :
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H2SO4 c

NO2

nitrobenzen

+   HNO3 (c) +   H2O

2-nitrotoluen

(o-nitrotoluen)

CH3

HNO3 c,  H2SO4 c

 H2O

CH3
NO2

NO2

(58%)

4-nitrotoluen

(p-nitrotoluen)

CH3

(42%)

CH3  

toluen benzyl bromua

CH2Br  +  HBr+  Br2
to



2. Phn ng cng

a)  Cng hiro

b)  Cng clo

Dn mt lng nh kh clo vo bnh nn cha mt t benzen, y kn li ri a
bnh ra ngoi nh nng.  Trong bnh xut hin khi trng v trn thnh bnh thy
xut hin mt lp bt mu trng.   l 1 ,2,3,4,5,6-hexacloxiclohexan, cn
c gi l hexacloran.  

Trc kia,  phn ng ny c dng  sn xut thuc tr su 666 nhng do cht
ny c c tnh cao v phn hu chm nn ngy nay khng c s dng.

3.  Phn ng oxi  ho 

a)  Phn ng oxi ho khng hon ton

Th nghim :  Tin hnh th nghim nh hnh 7.2

Hnh 7.2. Benzen v toluen khng lm mt mu dung dch KMnO4  iu kin thng

Khi un nng ng thi c hai ng nghim trong ni cch thu, ta thy :

Benzen vn khng lm mt mu dung dch kali pemanganat.
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xiclohexan

+  3H2
to,  Ni

hexacloran

+   3 Cl2
anh sang

Cl

Cl

ClCl

ClCl

1  ml  dd
KMnO4

Lc

dd
KMnO4

benzen toluen

1  ml  dd
KMnO4

1  ml  toluen1  ml  benzen

Lc

dd
KMnO4



Toluen lm mt mu dung dch kali pemanganat,  to kt ta mangan ioxit :

Tng t toluen, cc ankylbenzen khc cng khng lm mt mu dung dch
thuc tm  iu kin thng nhng lm mt mu dung dch thuc tm khi 
un nng.

b)  Phn ng oxi ho hon ton 

Cc hirocacbon thm khi chy to nhiu nhit :

CnH2n 6 + O2 nCO2 + (n3)H2O

B  Mt vi hirocacbon thm khc
I  -  Stiren

1 . Cu to v tnh cht vt l 

Cng thc phn t :  C8H8.

Phn t stiren c cu to phng.

Cng thc cu to :

Stiren (cn gi l vinylbenzen) l cht lng khng mu, si  146oC, khng tan
trong nc nhng tan nhiu trong dung mi hu c.

2. Tnh cht ho hc 

Cu to phn t ca stiren c c im ging etilen v c c im ging 
benzen, do  c th thy rng stiren va c tnh cht ging anken va c 
tnh cht ging benzen.

Stiren c phn ng cng vi Br2,  H2,  HBr,  HI,  . . .  vo lin kt i v lm mt

mu dung dch KMnO4  iu kin thng.  

a) Phn ng vi dung dch brom

ot


3n 3
2
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kali benzoattoluen

to
CH3   +  2  KMnO4 COOK  +  2MnO2   +  KOH  +  H2O

CH = CH2  hoc C = C  H

H H

CH = CH2  +  Br2 (dd) CH  CH2

Br Br



b)  Phn ng vi hiro

Khi cho stiren tc dng vi hiro d c xc tc  nhit  v p sut cao s thu
c etylxiclohexan :

c)  Phn ng trng hp

Stiren cng tham gia phn ng th nguyn t H ca vng benzen.

I I  -  Naphtalen 

1 . Cu to v tnh cht vt l 

Cng thc phn t :  C10H8

Phn t naphtalen c cu to phng.

Cng thc cu to :

Naphtalen (bng phin) l cht rn,

nng chy  80oC, tan trong benzen,
ete,  . . .  v c tnh thng hoa.
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CH = CH2

n

stiren

to,  p,  xt

CH  CH2

polistiren

n

CH = CH2

+ H2

to,  p,  xt

CH2CH3

etylbenzen etylxiclohexan

+ 3H2

to,  p,  xt

CH2CH3

1
2

3

45

8
7

6

Bng

Naphtalen
thng hoa

T giy
co uc l
Naphtalen

Giy m

Hnh 7.3.

Th nghim naphtalen thng hoa



2. Tnh cht ho hc

Naphtalen c tnh cht ho hc tng t benzen.

a)  Phn ng th 

Naphtalen tham gia phn ng th tng t benzen, nhng phn ng xy ra 
d dng hn v thng u tin th vo v tr s 1 .

Th d :

b)  Phn ng cng

Khi c cht xc tc,  naphtalen cng hiro to ra ecalin :

Naphtalen khng lm mt mu dung dch KMnO4  iu kin thng.

C -  ng dng ca mt s hirocacbon thm
Benzen v toluen l nguyn liu rt quan trng cho cng nghip ho hc.
Ngun cung cp benzen, toluen ch yu l t nha than  v t sn phm 
 hiro ng vng hexan, heptan tng ng.
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+  Br2 +  HBr

Br

1-bromnaphtalen

to

xt

+  HNO3 +  H2O

NO2

1-nitronaphtalen

H2SO4

to

tetralin

2H2

to,  xt

ecalin

+ 3H2

to,  xt



Bi tp

1 . ng vi  cng thc phn t C8H 1 0 c bao nhiu  ng phn hirocacbon thm ?

A.  2             B.  3 C.  4 D.  5

2. Toluen v benzen phn ng c vi cht no sau y :  (1 ) dung dch brom trong CCl4 ;

(2)  dung  d ch  kal i  pemanganat ;  (3)  h iro c xc tc N i ,  un  nng  ;  

(4)   Br2 c bt Fe,  un nng ? Vit phng trnh  ho hc ca cc phn ng xy ra.

3. Vit  phng trnh  ho hc ca cc phn ng xy ra trong mi  trng hp sau  :

a)  Toluen tc dng vi  hiro c xc tc Ni,  p sut cao,  un nng.

b)  un  nng benzen vi  hn  hp HNO3 c v H2SO4 c.
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Bng phin

Dung mi

Polime,  nha trao i ion, . . .

XILEN

Bng phin

Phm nhum

Thuc n TNT

Dc phm

HIROCACBON

THM



4. Trnh by phng php ho hc phn bit cc cht :  benzen,  hex-1 -en v toluen.  
Vit phng trnh  ho hc ca cc phn  ng  dng.

5. Hirocacbon X l cht lng c t khi  hi  so vi  khng kh bng 3,1 7.  t chy hon
ton X thu  c CO2 c khi  lng bng 4,28 ln  khi  lng H2O.  nhit  thng,
X khng lm mt mu dung dch brom.  Khi  un nng,  X lm mt mu dung dch KMnO4.

a)  Tm cng thc phn t v vit cng thc cu to ca X.

b)  Vit phng trnh  ho hc ca phn ng  gia X v H2 (xc tc Ni,  un  nng),  
vi  brom (c mt bt Fe),  vi  hn  hp d ca axit HNO3 v axit H2SO4 m c.

6. nh du  cng (+)  vo  cp cht c phn  ng vi  nhau  theo mu  sau  :

7.  Cho benzen tc dng vi  lng d HNO3 c c xc tc H2SO4 c  iu  ch
nitrobenzen.  Tnh khi lng nitrobenzen thu c khi dng 1 ,00 tn benzen vi 
hiu sut 78,0%. 

8. So snh tnh  cht ho hc ca etylbenzen vi  stiren,  vit phng trnh  ho hc ca
cc phn ng  minh ho.

9. Dng cng thc cu to vit phng trnh  ho hc ca phn ng gia stiren  vi  :

a)  H2O (xc tc H2SO4)

b)  HBr 

c)  H2 (theo t l s mol  1  :  1 ,  xc tc Ni)

1 0. Trnh by phng php ho hc phn bit 3 cht lng sau  :  toluen,  benzen,  stiren.  
Vit phng trnh  ho hc ca cc phn  ng  dng.

1 1 . Khi  tch hiro ca 66,25 kg  etylbenzen thu  c 52,00 kg  stiren.  Tin hnh phn ng
trng  hp ton b lng stiren  ny thu  c hn hp A gm pol istiren  v phn stiren
cha tham gia phn ng.  Bit 5,20 gam A va   lm mt mu ca 60,00 ml  dung dch
brom 0,1 5M.  
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benzen hexen toluen etilen

H2,  xc tc Ni + +

Br2 (dd)

Br2 c Fe,  un  nng

Dd KMnO4,  un  nng

HBr

H2O (xt H+)



a)  Tnh hiu  sut ca phn ng tch hiro ca etylbenzen.

b)  Tnh  khi  lng stiren   trng hp.

c)  Pol istiren  c phn t khi  trung bnh  bng 3,1 2.1 05.  Tnh  h s trng hp 
trung  bnh  ca pol ime.

1 2. Trnh by cch n gin   thu  c naphtalen  tinh  khit t hn hp naphtalen  c ln
tp cht khng tan  trong nc v khng bay hi.

1 3. T eti len  v benzen,  tng hp c stiren  theo s  :  

C6H6 C6H5C2H5 C6H5 CH = CH2

a)  Vit cc phng trnh  ho hc thc hin  cc bin i  trn.

b)  Tnh  khi  lng stiren  thu  c t 1 ,00 tn benzen nu  hiu  sut ca qu trnh  
l 78%.

Nm 1 865,  K-ku-l  xut cng thc cu  to ca benzen  :

Theo cng thc ny,  phn t benzen c 3  l in  kt i  xen k vi  3  l in  kt n.  Nh vy,
su  l in  kt trong phn  t benzen  phi  c  di  khc nhau  v benzen  phi  c tnh  cht
ho hc ging anken  (lm mt mu  dung dch  brom,  dung dch  kal i  pemanganat,  . . . ).  

Tuy nhin,  thc nghim cho thy benzen  va th hin  tnh  cht ca mt hirocacbon
khng no ging anken  (phn  ng cng H2 c mt cht xc tc N i )  va th hin  tnh  cht
ca hirocacbon  no (khng lm mt mu  dung dch  brom,  c phn  ng th)  chng t
cng thc cu  to ca K-ku-l cha phn nh  ng cu  to thc ca benzen.

Cc kt qu nghin  cu  sau    xc nh  c benzen  c cu  to phng,  su  cnh
u  v c biu  th  bng cng thc :

ot , xt


2 4
+

C H

H
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T liu

Cng thc cu to ca benzen
 c tm ra nh th no

C = C
H H

H H

C  C

C  H hayH   C



Luyn tp

hirocacbon thm

Bit nhng im ging nhau  v khc nhau  v  tnh  cht 
ho hc ca cc h irocacbon  thm vi  ankan,  anken.  

Rn  luyn  k nng vit phng trnh  ho hc th h in  
tnh  cht ho hc ca hirocacbon  thm.

I  -  Kin thc cn nm vng
1 . Cch gi tn cc ng ng ca benzen, cc ng phn c 2 nhnh  vng benzen.

2. Tnh cht ho hc chung ca hirocacbon thm :

a) Phn ng th nguyn t H ca vng benzen (halogen ho,  nitro ho,  . . .).

b) Phn ng cng hiro vo vng benzen to thnh vng no.

c) Phn ng th nguyn t H ca nhm ankyl lin kt vi vng benzen.

d) Phn ng oxi ho nhnh ankyl bng dung dch kali pemanganat un nng.
e)  Phn ng cng Br2,  HBr,  H2O vo lin kt i,  lin kt ba  nhnh ca

vng benzen.

I I  -   Bi  tp
1 . Vit cng thc cu  to v gi  tn  cc hirocacbon thm c cng thc phn t  C8H 1 0,

C8H8.  Trong s cc ng phn ,  ng phn  no phn  ng c vi  :  dung dch

brom,  hiro bromua ? Vit phng trnh  ho hc ca cc phn  ng xy ra.

2. Trnh by phng php ho hc phn bit cc cht lng sau  :  benzen,  stiren,  toluen

v hex-1 -in.

3. Vit phng trnh  ho hc ca cc phn ng iu  ch eti len,  axeti len  t metan ;  

iu  ch clobenzen v nitrobenzen t benzen v cc cht v c khc.

4. Cho 23,0 kg  toluen tc dng vi  hn  hp axit HNO3 c,  d (xc tc axit H2SO4 c).

Gi s ton b toluen chuyn thnh 2,4,6-trinitrotoluen (TNT).  
Hy tnh  :
a)  Khi  lng TNT thu  c. b)  Khi  lng axit HNO3  phn  ng.

5. Ankylbenzen X c phn trm khi  lng cacbon bng 91 ,31 %.  
a)  Tm cng thc phn t ca X. b)  Vit cng  thc cu to,  gi  tn  cht X.

6. Hirocacbon X  th lng  c phn trm khi  lng H  xp x 7,7%.  X tc dng c vi

dung dch  brom.  Cng thc no sau  y l cng  thc phn t ca X ?

A.  C2H2 B.  C4H4 C.  C6H6 D.  C8H8
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ngun hirocacbon
thin nhin

Bit cc ngun  hirocacbon  trong t nhin,  thnh  phn  v
cc phng php ch bin  chng.  

Cc ng dng quan  trng ca hirocacbon trong cng nghip
v i  sng.

I  -  du m

Du m nm trong cc ti du trong lng t.  Ti du l cc lp nham thch
c nhiu l xp cha du c bao quanh bi mt lp khong st khng thm
nc v kh.  Ti du gm ba lp :

Trn cng l lp kh c gi l kh m du.  Lp kh ny c p sut kh ln.

Gia l lp du.

Di cng l lp nc v cn.

Hnh 7.4. S  cu to m du

1 .  Thnh phn

Du m l cht lng snh, mu nu en, c mi c trng, nh hn nc, khng
tan trong nc.  N l hn hp ca rt nhiu hirocacbon khc nhau.  M du 
mi ni c hm lng cc cht khc nhau nhng v c bn u gm cc nhm
cht sau :
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Nhm ankan t C1 n C50.

Nhm xicloankan gm ch yu xiclopentan, xiclohexan v cc ng ng

ca chng.

Nhm hirocacbon thm gm benzen, toluen, xilen,  naphtalen v cc 

ng ng ca chng.  

Ngoi thnh phn chnh l hirocacbon, trong du m cn c mt lng nh

cc hp cht hu c cha nit,  oxi,  lu hunh v lng rt nh cc cht v c

 dng ho tan.  Cc hp cht cha lu hunh c trong du m lm cho du m

c mi kh chu v gy hi cho ng c.  Du m khai thc  thm lc a pha

Nam Vit Nam c hm lng lu hunh rt thp (< 0,5% khi lng) nn rt

thun li cho vic ch bin v s dng.

2.  Khai  thc

Mun khai thc du,  ngi ta khoan nhng l khoan gi l ging du.  Khi

khoan trng lp du lng, du s t phun ln do p sut cao ca kh du m.

Khi lng du gim th p sut kh cng gim, ngi ta phi dng bm ht du

ln hoc bm nc xung  y du ln.

3. Ch bin 

Du th mi ly t m ln c em x l s b  loi b nc, mui v ph

nh tng, sau  em chng ct phn on (phng php vt l).  Mt s phn

sau khi chng ct phn on c ch bin tip bng phng php ho hc nh

crckinh, rifominh  nng cao gi tr s dng ca du m.

a)  Chng ct 

Trong cng nghip,  du m c chng ct  p sut thng trong nhng thp

ct lin tc (chng ct phn on).  Qu trnh ny tch c nhng phn on

du m c nhit  si khc nhau.  Cc phn on  c a i s dng hoc

ch bin tip.   
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Hnh 7.5. S  chng ct,  ch ho v ng dng ca du m

b)  Ch bin ho hc

 lm tng gi tr s dng ca du m, ngi ta phi ch bin ho hc cc

phn on du m.  thu c nhiu xng c cht lng cao v nhiu nguyn liu

cho tng hp ho hc,  ngi ta p dng cc phng php crckinh v rifominh.

Crckinh l qu trnh b gy phn t hirocacbon mch di  to thnh cc

phn t hirocacbon mch ngn hn nh tc dng ca nhit hoc ca xc tc

v nhit.  
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Th d :  C8H18 C4H10    + C4H8        

Hirocacbon sinh ra c th b crckinh tip thnh cc cht c phn t khi 
nh hn.  

Th d : C4H10

Sn phm ca qu trnh crckinh cc phn on nng ca du m l xng v
kh crckinh (gm ch yu l metan, etan,  etilen,  butilen,. . .).  

Rifominh l qu trnh dng xc tc v nhit lm bin i cu trc ca phn t
hirocacbon t mch cacbon khng nhnh thnh phn nhnh (ng phn ho),
t khng thm thnh thm.  

Th d :

Tch hiro  ng vng ankan thnh xicloankan.  

Th d : CH3[CH2]4  CH3 +    H2

Tch hiro ca xicloankan thnh hirocacbon thm.

Th d :

4. ng dng

Cc sn phm ch bin du m c nhiu ng dng quan trng trong cng
nghip v i sng.

 T du m, sn xut ra cc loi nhin liu cho cc ng c,  cc nh my.

 Lm nguyn liu cho cc qu trnh sn xut ho hc.



ot , xt

    3 2 2 2 2 3CH CH CH CH CH CH

C
2
H

6 
+ C

2
H

4 crckinh

CH
4   
+ C

3
H

6 

crckinh


166

CH
3

CH CH
2

CH
2

CH
3

CH
3

CH
3

CH
2

CH CH
2

CH
3

CH
3

to,  xt

+  3H2

to,  xt



I i  -  kh thin  nhin  v Kh m du 

1 . Thnh phn

Kh thin nhin c nhiu trong cc m kh,  ti  kh tch t trong cc lp t
 xp  nhng  su khc nhau v c bao bc bi cc lp t  khng
thm nc v kh,  chng hn nh t st.  

Thnh phn ch yu ca kh thin nhin l metan, c th chim ti 95% th
tch.  Phn cn li l mt s ng ng thp ca metan nh etan,  propan, butan
v mt s cht kh v c nh nit,  cacbon ioxit,  hiro sunfua, hiro,  . . .  
Kh thin nhin  cc m pha Ty Nam nc ta c thnh phn phn trm v
th tch cc cht nh sau :

Kh m du (cn c gi l kh ng hnh v n thot ra cng vi du m) c
trong cc m du.  Mt phn kh ny tan trong du m, phn ln c 
tch t li thnh lp kh pha trn lp du.  Khai thc kh m du c tin hnh
ng thi vi khai thc du m.  

Thnh phn ca kh m du gn ging nh kh thin nhin,  nhng hm lng
metan thp hn (ch chim khong 50 70% th tch),  cn cc thnh phn
ankan khc li cao hn.  

Kh thin nhin v kh m du ca Vit Nam c cht lng tt do c cha rt
t hp cht ca lu hunh.

2.  ng dng

Kh thin nhin v kh m du c dng lm nhin liu cho cc nh my nhit

in.  Hin nay,  kh thin nhin  Tin Hi (Thi Bnh) c dng lm nhin

liu ch yu cho cng nghip gm s.  Kh m du trong m Bch H, Lan Ty, 

Lan , . . .  c dn vo b cung cp cho nh my in m Ph M, 

B Ra -  Vng Tu nh h thng ng ng Nam Cn Sn.  y l ng ng

dn hai pha thuc loi di nht th gii (hnh 7.6).
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Cht CH4 C2H6 C3H8 C4H 1 0 C5H 1 2 N2 CO2

Thnh phn (%) 
v th tch

77,91 6,86 4,09 1 ,98 0,49 0,80 7,86



Hnh 7.6. S  ng ng dn kh Nam Cn Sn

Kh thin nhin v kh m du l ngun nguyn liu v nhin liu quan trng.
Sau khi c x l loi b hp cht ca lu hunh, qua cc cng on nn v
lm lnh thu c cc thnh phn chnh l metan, etan,  propan, butan v cc
cht v c nh nit,  hiro,. . .

I I I  -  Than m

Than m l mt trong cc loi nhin liu v nguyn liu quan trng.  Than m
l phn cn li ca cy c c i  b bin ho.  C ba loi than chnh :  than
gy, than m v than nu, trong  than m c dng  ch than cc v cung
cp mt lng nh hirocacbon.

Khi nung than m ln nhit  cao khong 1000 oC trong iu kin khng c
khng kh,  cc cht hu c phc tp trong than b phn hu, cc sn phm d
bay hi thot ra,  mt phn ho lng gi l nha than ,  phn kh c gi l
kh l cc.  Cht rn cn li gi l than cc.  Qu trnh chng ct than  c
thc hin trong l cc.                                

Kh l cc l hn hp ca cc cht d chy.  Thnh phn ca kh l cc ph
thuc vo nguyn liu ban u, nhng hm lng trung bnh cc cht theo
thnh phn phn trm v th tch nh sau :
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Tp.  H Ch Minh

Phu My
Nha may in

Tram tip nhn
Dinh C

Bach H

ai Hung

Lan Ty

Lan o

Gian Lan Ty

Cum van ngm

Ging ngm

ng ng dn kh
Nam Cn Sn
dai 371 km

H2 CH4 Hirocacbon khc CO CO2,  N2,  O2

59 % 25 % 3 % 6 % 7 %



Nha than  l cht lng, c cha nhiu hirocacbon thm v phenol.  T nha
than  ngi ta  tch c nhiu cht c gi tr nh benzen, toluen, phenol,
naphtalen,  . . .  cn li l hc n.

Cc hp cht thm thu c t chng ct than  l ngun b sung nguyn liu
ng k cho cng nghip.

Vit Nam c c s luyn cc  Thi Nguyn ch yu  cung cp than cc cho
cc l luyn kim.

Bi tp

1 . Hy cho bit thnh  phn ca du  m.  Ti  sao du  m li  khng c nhit  si  nht
nh ? C th biu  th  thnh phn ca du  m bng mt cng thc phn t nht nh
c khng ? Ti  sao ?

2. Kh thin  nhin,  kh m du,  kh l cc l g  ? Nu  thnh  phn chnh ca mi  loi  kh
ny v ng dng ca chng.

3. Trnh by tm tt quy trnh  chng ct du  m,  cc phn on v ng dng ca chng.

C my loi  than chnh ? Thnh phn  v cch  ch bin chng.  

4. Mt loi  kh thin  nhin  c thnh phn phn trm v th tch  cc kh nh sau  :
85,0% metan ;  1 0,0% etan ;  2,0% nit v 3,0% cacbon ioxit.

a)  Tnh  th tch  kh (o  iu  kin  tiu  chun)  cn  un  nng 1 00,0 l t nc 

t 20,0 oC ln  1 00,0 oC,  bit nhit lng to ra khi  t 1  mol  metan,  1  mol  etan  ln

lt bng :  880,0 kJ  ;  1 560,0 kJ  v  nng 1  ml  nc ln  1 o cn 4,1 8 J .  

b)  Nu chuyn c ton b hirocacbon trong  1 ,000.1 03 m3 kh trn  (ktc)  thnh

axeti len,  sau   thnh vinyl  clorua vi  h iu  sut ton  b qu trnh  bng 65,0% th s

thu  c bao nhiu  ki logam vinyl  clorua ?
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Xng dng cho cc loi  ng c thng dng nh t,  xe my l hn  hp cc

hirocacbon  no  th lng (t C5H 1 2 n  C1 2H26) .  Cht lng xng c nh  gi qua

ch s octan  l thc o kh nng chng kch  n ca xng.  Ch s octan  cng cao th

cht lng xng cng tt do kh nng chu  p lc nn  tt nn  kh nng sinh  nhit cao.

Heptan  c coi  l  c ch s octan  bng 0 cn  2,2,4-trimetylpentan  (cn  c gi  l 

isooctan)  c quy c c ch s octan  bng 1 00.  Cc hirocacbon  mch  vng v mch

phn  nhnh  c ch  s octan  cao hn  cc hirocacbon  mch  khng phn  nhnh.

Ch s octan  c xc nh  bng my o ch s octan. Cht chun  l i sooctan  v cc

hn  hp c thnh  phn  thay i  ca i sooctan  v heptan.

Xng c ch s octan  thp thng phi  pha thm tetraetyl  ch Pb(C2H5)4  lm tng 

kh nng chu  nn  ca nhin  l iu  nhng khi  thi  ra khng kh li  gy  nhim mi

trng,  rt hi  cho sc kho con  ngi .

Hin  nay,   tng ch s octan  ca xng,  ngi  ta dng cc ph  gia t c hi  

nh TBME . . .

Vit Nam hin  nay ch  yu  dng xng A90 hoc A92  l cc loi  xng c ch s octan

cao.  Nhng loi  xng ny khng cn  phi  thm tetraetyl  ch nn   c hi  v t gy 

nhim mi  trng.
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h thng ho 
v hirocacbon

H thng ho cc loi  h irocacbon  quan  trng :  ankan,
anken,  ankin  v ankylbenzen  v thnh  phn,  tnh  cht ho hc.

I   -  h thng ho v hirocacbon 

Bng 7.2. Tm tt v mt s loi hirocacbon quan trng
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Ankan Anken Ankin Ankylbenzen

Cng
thc
phn t

CnH2n  + 2 (n   1 ) CnH2n (n   2) CnH2n   2 (n   2) CnH2n   6 (n   6)

c
im
cu to
phn t

 Ch c l in  kt
n CC,  CH

 C ng phn
mch cacbon

 C mt l in  kt
i  C=C

 C ng phn
mch cacbon

 C ng phn
v  tr l in  kt i

 C ng phn
hnh  hc

 C mt l in  kt
ba  CC

 C ng phn
mch cacbon

 C ng phn
v  tr l in  kt ba

 C vng benzen

 C ng phn
mch cacbon ca
nhnh ankyl

 C ng phn
v  tr tng i
ca cc nhm
ankyl  

Tnh
cht
vt l

  iu  kin  thng,  cc hp cht t C1  C4 l cht kh ;    C5 l cht lng

hoc rn.

 Khng mu.

 Khng tan  trong nc.

Tnh
cht
ho hc

 Phn ng th
(halogen)

 Phn ng tch

 Phn ng oxi ho

 Phn ng cng
(H2,  Br2,  HX, . . . )

 Phn ng  
trng hp

 Phn ng oxi ho

 Phn ng cng
(H2,  Br2,  HX, . . . )

 Phn ng th H
lin  kt trc tip
vi  nguyn t
cacbon ca l in
kt ba u  mch

 Phn ng oxi ho

 Phn ng th
(halogen,  nitro)

 Phn ng cng

 Phn ng oxi
ho mch nhnh

ng
dng

Lm nhin  l iu,
nguyn l iu,
dung mi

Lm nguyn l iu Lm nguyn l iu Lm dung mi,
nguyn l iu



I I  -  s chuyn ho gia cc loi  hirocacbon

Bi tp

1 . So snh tnh  cht ho hc ca :

a)  anken  vi  ankin. b)  ankan  vi  ankylbenzen.

Cho th d  minh  ho.

2. Trnh by phng php ho hc :

a)  Phn bit cc kh ng trong cc bnh  ring bit khng dn nhn :  

b)  Tch ring  kh CH4 t hn  hp vi  lng nh cc kh C2H4 v 

3. Vit phng trnh  ho hc ca cc phn  ng hon thnh dy chuyn ho sau  :

a)  Etan eti len  pol ieti len.

b) Metan axetilen vinylaxetilen butaien polibutaien.

c)  Benzen brombenzen.

4. Vit phng trnh  ho hc tng qut ca phn ng t chy cc loi  hirocacbon 
 nu  trong bng 7.2.  Nhn xt v t l gia s mol  CO2 v s mol  H2O trong 

sn phm chy ca mi  loi  hirocacbon.

5. Khi  t chy hon ton  hirocacbon X (l cht lng  iu  kin  thng)  thu  c CO2

v H2O c s mol  theo t l 2  :  1 .  Cng thc phn t ca X c th l cng thc no

sau y ?

A.  C4H4 B.  C5H1 2 C.  C6H6 D.  C2H2





(4)


(3)


(2)


(1 )



(2)


(1 )

2 2C H .

2 4 2 2C H , C H .

2 2 4H , O , CH ,
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i,  t
o

 +  H2,  Pd/PbCO3,  t
o

 +  H
2 ,
 Ni,  t o

 tach H2 
ong vong

Ankan

CnH2n+2
n =  6,7,8

 tach H2 
Xicloankan

CnH2n

Benzen va 

ng ng

CnH2n-6
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Chng DN XUT HALOGEN
ANCOL - PHENOL8
Dn xut halogen :  Khai nim, tnh cht.

Th nao la ancol, phenol ?

Tnh cht cua ancol, phenol.

 Mt s ng dung va phng phap iu ch ancol, phenol.

ETANOL

Nhin l iu Dung mi

KE
O

M phm Bia, ru

BIA



dn xut halogen
ca hirocacbon 

Bit khi  n im,  phn  loi  dn  xut halogen  ca hirocacbon.

Bit tnh  cht ho hc c trng v ng dng ca mt s
dn  xut halogen.

I  -   Khi  nim, phn loi
1 .  Khi  nim

Khi thay th nguyn t hiro ca phn t hirocacbon bng nguyn t halogen
ta c dn xut halogen ca hirocacbon.

C th thu c dn xut halogen ca hirocacbon bng nhiu cch khc nhau.  

 Thay th nhm OH trong phn t ancol bng nguyn t halogen.

Th d : C2H5OH   +  HBr   C2H5Br  +  H2O

 Cng hp hiro halogenua hoc halogen vo phn t hirocacbon khng no.  

Th d : CH2 = CH2 +  HBr CH3   CH2  Br

CH2 = CH2 +  Br2

 Th nguyn t H ca hirocacbon bng nguyn t halogen.  

Th d : CH4 +  Cl2 CH3Cl  +  HCl

2.  Phn loi

Cc dn xut halogen c phn loi da vo bn cht ca halogen, s lng
nguyn t halogen v c im cu to ca gc hirocacbon.  

Mt s loi dn xut halogen hay gp :

 Dn xut halogen ca hirocacbon no, mch h, th d :  CH3Cl (metyl clorua),

CH2ClCH2Cl (1 ,2-icloetan),  CHBr2CHBr2 (1 ,1 ,2,2-tetrabrometan),  . . .

askt


CH
2 
 CH

2

Br Br
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Hirocacbon CH4 CH2=CH2 C6H6

Dn xut halogen
CH3Cl,  CH3Br

CH2Cl2,  CH2ClF
CH2=CHCl C6H5Br



 Dn xut halogen ca hirocacbon khng no,  mch h, th d :  CH2=CHCl

(vinyl clorua).

 Dn xut halogen ca hirocacbon thm, th d :  C6H5Br (phenyl bromua hay

brombenzen),  CH3 C6H4Br (bromtoluen),  . . .

Bc ca dn xut halogen bng bc ca nguyn t cacbon lin kt vi nguyn
t halogen.

Th d :

 Bc I :  etyl clorua

 Bc II :  isopropyl clorua

 Bc III : tert-butyl bromua

I I  -  Tnh cht vt l

 iu kin thng, mt s cht c phn t khi nh (CH3Cl, CH3F,.. .)   trng

thi kh.  Cc dn xut c phn t khi ln hn  trng thi lng hoc rn.    

Cc dn xut halogen hu nh khng tan trong nc, tan tt trong cc dung mi
hu c nh hirocacbon, ete,  . . .

Mt s dn xut halogen c hot tnh sinh hc cao nh CF3CHClBr (halotan :

cht gy m khng c),  DDT (cht dit cn trng),  . . .

I I I  -  Tnh cht ho hc

Tnh cht quan trng ca dn xut halogen l phn ng th nguyn t halogen
v phn ng tch hiro halogenua.

1 .  Phn ng th nguyn t halogen bng nhm OH

un nh hn hp gm etyl bromua trong dung dch NaOH, ng thi lc u.
Sau mt thi gian thu c hn hp ng nht,  do  xy ra phn ng :

CH3CH2Br + NaOH (long) CH3CH2OH  +  NaBr

Phng trnh ho hc chung :      

RX  + NaOH ROH + NaX
ot



ot


III

3 3(CH ) C Br

II

3 3CH CHCl CH

I

3 2CH CH Cl
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2.  Phn ng tch hiro halogenua

un si hn hp gm etyl bromua, kali hiroxit v etanol thy c kh khng
mu thot ra.

IV  -  ng dng

1 .  Lm nguyn l iu cho tng hp hu c

a) Cc dn xut clo ca etilen,  butaien c dng lm monome cho tng hp
polime :

 T CH2=CHCl tng hp c poli(vinyl clorua) dng lm

ng dn, v bc dy in,  vi gi da,  . . .

 T CH2=CClCH=CH2 tng hp ra  sn xut 

cao su cloropren.

 T CF2=CF2 tng hp ra teflon l vt liu siu bn,  

chu nhit,  chu axit v kim, c dng ch to cho khng dnh, b phn chu
mi mn, . . .

b)  Cc dn xut halogen, c bit l dn xut monohalogen c dng lm
nguyn liu tng hp cc hp cht khc nh ancol,  phenol,  . . .  

2.  Lm dung mi  

Clorofom, 1 ,2-icloetan, cacbon tetraclorua v nhiu dn xut halogen c 
kh nng ho tan tt cc cht nn c dng lm dung mi.

3.  Cc lnh vc khc 

Nhiu dn xut halogen c tc dng tr su,  dit khun (2,4-D ;  DDT ;.. .).   
Tuy nhin,  do c tnh cao v phn hu chm nn chng ang c thay th
bng cc cht khc an ton v hiu qu hn.

Mt s cht c dng lm thuc gy m trong phu thut nh halotan
CF3CHClBr (cht gy m qua ng h hp),  etyl clorua C2H5Cl (cht gy t

cc b),  . . .

 CF
2 
  CF

2 
 

n

 CH
2
C

 
= CHCH

2 
 

Cl
n

 CH
2 
  CH

 
 

Cl
n

 = + +
2 5

o

C H OH
2 2 2

t
CH CH KBr H OCH

2 
  CH

2
 + KOH

H Br
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Bi tp

1 . Gi  tn  mi  cht sau  :  CH3 CH2Cl  ;  CH2=CH CH2Cl  ;  CHCl3 ;  C6H5Cl.  Vit phng
trnh  ho hc ca cc phn ng iu  ch mi  cht trn  t hirocacbon tng ng.

2. Vit phng trnh  ho hc ca phn ng thu phn cc cht sau  trong  dung dch
NaOH :  1 ,2-icloetan ;  benzyl  clorua ;  anlyl  bromua ;  xiclohexyl  clorua.

3. Cho nhit  si  (oC) ca mt s dn xut halogen trong bng di  y :

Nhn xt v s bin i  nhit  si  theo chiu  tng mch cacbon (theo hng dc)  

v theo nguyn t khi  ca halogen (hng ngang).  Gii  thch  s b.

4. T axeti len,  vit phng trnh  ho hc ca cc phn ng iu  ch :  etyl  bromua (1 )  ;  

1 ,2-ibrometan (2)  ;  vinyl  clorua (3)  ;  1 ,1 -ibrometan  (4).

5*. Dng hai  ng nghim,  mi  ng ng 1  ml  mt trong hai  cht lng sau :  etyl  bromua (1 ),

brombenzen (2).

Thm tip vo mi  ng  1  ml  dung dch  AgNO3.  un si  hai  ng nghim,  thy  ng

(1 )  c kt ta vng nht,  trong khi    ng (2)  khng c hin  tng g.  Nhn  xt,  

gii  thch  cc hin  tng  th nghim trn.

6. Khi  un  nng etyl  clorua trong  dung  dch  cha KOH v C2H5OH,  thu  c 

A.  etanol      

B.  eti len      

C.  axeti len      

D.  etan
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X Cl Br I

CH3X 24 4 42

CH3CH2X 1 2 38 72

CH3CH2CH2X 47 71 1 02

CH3CH2CH2CH2X 78 1 02 1 31



Tng ozon  l di  kh quyn  cch  mt t t 20 40 km.  lp kh quyn  xung quanh

chng ta,  ozon  l cht gy  nhim nhng  lp kh quyn  pha trn,  tng ozon  c 

vai  tr rt quan  trng :  n bo v mt t khi  tia cc tm.  Nu  tng ozon  suy gim,  

tia cc tm chiu  xung Tri  t s gy ra bnh  ung th da v c thu tinh  th.

T nm 1 970,  ngi  ta  pht hin  thy s suy gim tng ozon  (cn  gi  l  l thng

tng ozon)   Nam Cc.  Gn  y nht,  h in  tng tng t cng xut hin   Bc Cc.

Cc nghin  cu  cho thy cc cht CFC l th  phm chnh  gy nn  s suy gim 

tng ozon.

CFC l cc ch vit tt ca cm t cloflocacbon  v l  tn  chung ca cc ankan  n  gin

b  thay th tt c cc nguyn  t hiro bng clo hoc flo,  th d  CFCl3 ,  CF2Cl2,  . . .  

Trc y,  cc cht CFC c dng lm cht sinh  hn  trong t  l nh  hoc trong ngnh

hng khng.  Bn  thn  chng khng c,  nhng khi  i  vo kh quyn,  cc cht CFC ph

hu tng ozon  theo c ch gc.  Th d  :

CFCl3
.CCl2F + Cl

.

Cl . + O3 O2 + .OCl

Nm 1 992,  Cng c quc t ku  gi  n  nm 1 996 cm hon  ton  vic 

s dng CFC  c thng qua.  Vit Nam l mt trong cc nc cam kt thc hin

cng c ny.




hv
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ancol 

Bit khi  n im,  c im cu  to phn  t ca ancol .

Bit tnh  cht ho hc ca ancol .

I  -  nh ngha, phn loi

1 .  nh ngha
Ancol l nhng hp cht hu c trong phn t c nhm hiroxyl  OH lin kt

trc tip vi nguyn t cacbon no(1 ).

Nhm OH ny c gi l nhm OH ancol.

2.  Phn loi

Da vo c im gc hirocacbon, cc ancol c chia thnh ancol no,  ancol
khng no (mch h, mch vng) v ancol thm (phn t c vng benzen).

Da vo s nhm OH trong phn t,  cc ancol c chia thnh ancol n chc
v ancol a chc.  

Cc ancol cn c phn loi theo bc ancol.  Bc ca ancol c tnh bng bc
ca nguyn t cacbon lin kt vi nhm OH.

Sau y l mt s loi ancol tiu biu.

a) Ancol no,  n chc,  mch h 

Phn t c mt nhm OH lin kt vi gc ankyl :  CnH2n+1 OH.  

Th d :  CH3 OH, C3H7 OH, . . .

b) Ancol khng no,  n chc,  mch h 

Phn t c mt nhm OH lin kt vi nguyn t cacbon no ca gc
hirocacbon khng no.

Th d : CH2 = CH CH2 OH, CH3 CH = CH CH2 OH, . . .

c) Ancol thm, n chc 

Phn t c nhm OH lin kt vi nguyn t cacbon no thuc mch nhnh ca
vng benzen.  

Th d :  CH2 OH 

ancol benzylic
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(1 ) Nguyn t cacbon no l nguyn t cacbon ch to lin kt n vi cc nguyn t khc.



d)  Ancol vng no,  n chc 

Phn t c mt nhm OH lin kt vi nguyn t cacbon no thuc gc
hirocacbon vng no.

e)  Ancol a chc 

Phn t c hai hay nhiu nhm OH ancol.

Tu theo bc ca nguyn t cacbon no lin kt vi nhm OH m ancol thuc
loi ancol bc I,  bc II hay bc III.

Sau y ch xt cc ancol no,  mch h.

I I  -  ng phn, danh php
1 .  ng phn 

Cc ancol no,  mch h, n chc c ng phn mch cacbon v ng phn v
tr nhm chc OH (trong mch cacbon).  Th d,  ng vi cng thc phn t
C4H10O c cc ancol ng phn sau :

2.  Danh php

a)  Tn thng thng

Mt s t ancol c tn thng thng.  Tn thng thng ca ancol c cu to
nh sau :  Ancol + tn gc ankyl + ic
Th d :  C2H5OH ancol etylic

b)  Tn thay th  

Tn thay th ca ancol c cu to nh sau :
Tn hirocacbon tng ng vi mch chnh + s ch v tr nhm OH + ol

Mch chnh ca phn t ancol l mch cacbon di nht lin kt vi nhm OH.

nh s th t nguyn t cacbon mch chnh bt u t pha gn nhm OH hn.

CH3   CH2  CH2  CH2  OH  CH3   CH   CH2  OH

CH3

CH3   CH2  CH   OH  CH3   C   OH

CH3

CH3

CH3

CH2  CH2  

OH OH

etylen glicol

Th du : ;
CH2  CH   CH2

OH OH

glixerol

OH

OH xiclohexanolTh du :
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Tn ca mt s ancol c a ra trong bng 8.1 .

Bng 8.1. Tn ca mt s ancol no,  n chc,  mch h

I I I  -  Tnh cht vt l

Cc ancol l cht lng hoc cht rn  iu kin thng.  Nhit  si,  khi
lng ring ca cc ancol tng theo chiu tng ca phn t khi ;  ngc li 
tan trong nc ca chng li gim khi phn t khi tng (bng 8.2).

Bng 8.2. Mt vi hng s vt l ca cc ancol u dy ng ng

Th du : CH3   CH   CH2  CH2  OH 3-metylbutan-1 -ol

CH3

4 3 2 1
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S nguyn t C Cng thc cu to Tn thng thng Tn thay th

1 CH3OH ancol  metyl ic metanol

2 CH3CH2OH ancol  etyl ic etanol

3 CH3CH2CH2OH ancol  propyl ic propan-1 -ol

4 CH3CH2CH2CH2OH ancol  butyl ic butan-1 -ol

4 CH3CH2CH(OH)CH3 ancol  sec butyl ic butan-2-ol

4 CH3CH(CH3)CH2OH ancol  isobutyl ic 2-metylpropan-1 -ol

4 (CH3)3C OH ancol  tert butyl ic 2-metylpropan-2-ol

S 
nguyn t

C
Cng thc cu to ts,  

oC
Khi  lng ring,
g/cm3 ( 20 oC)

 tan,
g/1 00g nc
( 25 oC)

1 CH3OH 64,7 0,792 

2 CH3CH2OH 78,3 0,789 

3 CH3CH2CH2OH 97,2 0,804 

4 CH3CH2CH2CH2OH 1 1 7,3 0,809 9 (1 5oC)

5 CH3CH2CH2CH2CH2OH 1 38,0 0,81 4 0,06



Cc ancol c nhit  si cao hn cc hirocacbon c cng phn t khi hoc

ng phn ete ca n l do gia cc phn t ancol c lin kt hiro(1 ).

Hnh 8.1. Lin kt hiro
a) gia cc phn t ancol vi nhau,  

b)  gia cc phn t ancol vi cc phn t nc

S d cc ancol tan nhiu trong nc l do cc phn t ancol v cc phn t nc to
c lin kt hiro, trong khi  cc hirocacbon hoc ete khng c kh nng ny.

IV -  Tnh cht ho hc

Trong phn t, lin kt C OH, c bit lin kt O H phn cc mnh, 
nn nhm OH, nht l nguyn t H d b thay th hoc tch ra trong cc 
phn ng ho hc.

Hnh 8.2. M hnh phn t etanol
dng c (a) v dng rng (b)

1 .  Phn ng th H  ca nhm OH 

a)  Tnh cht chung ca ancol

Tc dng vi kim loi kim

Cho mt mu natri kim loi vo ng nghim kh cha 
1 2 ml etanol khan c lp ng thu tinh vut nhn (hnh 8.3).

Hin tng :  Natri phn ng vi etanol gii phng kh hiro.

2C2H5 OH + 2Na 2C2H5 ONa + H2

t kh thot ra  u ng vut nhn, hiro chy vi ngn
la xanh m :

2H2 + O2 2H2O

ot
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(1 )  Lin kt hiro l mt loi lin kt yu c bn cht tnh in.  Lin kt hiro gia cc phn t
ancol c to ra gia nguyn t H ca nhm OH ny v nguyn t O ca nhm OH khc.

. . .  O  H . . .  O  H . . .  O  H . . .

R R

a) b)

R

.. .  O  H . . .  O  H . . .  O  H . . .  O  H . . .

R H R H

a) b)

C2H5OH

Na

Hnh 8.3. t kh hiro
sinh ra t phn ng ca

etanol vi natri



b)  Tnh cht c trng ca glixerol

Th nghim :  Cho vo hai ng nghim, mi ng 3   4 git dung dch CuSO4 2%

v 2  3  ml dung dch NaOH 10%, lc nh.  Trong c hai ng nghim u c
kt ta xanh ca Cu(OH)2 :

CuSO4 + 2NaOH Cu(OH)2 + Na2SO4

Tip tc nh vo ng th nht 3  4 git etanol, vo ng th hai 3  4 git glixerol.
Lc nh c hai ng nghim.  Trong ng (1 )  :  kt ta khng tan.  Trong ng (2)  :
kt ta tan to thnh dung dch mu xanh lam ca mui ng(II)  glixerat.

2C3H5(OH)3 + Cu(OH)2 [C3H5(OH)2O]2Cu + 2H2O

ng(II) glixerat

Phn ng ny c dng  phn bit ancol n
chc vi ancol a chc c cc nhm OH cnh
nhau trong phn t.

Hnh 8.4. Glixerol ho tan ng(II)  hiroxit thnh 

dung dch mu xanh lam (2) ;  

Etanol khng c tnh cht ny (1 )

2.  Phn ng th nhm OH

a)  Phn ng vi axit v c

Khi un hn hp gm etanol v axit bromhiric trong ng nghim c nhnh lp
ng dn kh,  thu c cht lng khng mu nng hn nc, khng tan trong
nc.   l etyl bromua c to thnh do phn ng :

C2H5 Br + H2O

Cc ancol khc cng c phn ng tng t.  Phn ng ny chng t phn t
ancol c nhm OH.

b) Phn ng vi ancol

Th nghim :  Cho 1  ml etanol khan vo ng nghim kh.  Nh t t 1  ml axit
H2SO4 c vo,  lc u.  un cn thn cho hn hp si nh.  a ng nghim

ra xa ngn la,  sau  nh t t tng git etanol dc theo thnh ng nghim
vo hn hp ang nng, thy c mi c trng ca ete etylic bay ra.


ot

C
2
H
5
  OH + H Br
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ng(II) 
hiroxit

Etanol Glixerol

(1 )

dd ng(II) 
glixerat

(2)



C2H5OC2H5 + H2O

ietyl ete (ete etylic)

3.  Phn ng tch nc

Nu un ancol etylic vi H2SO4 c ti khong 170 oC s thu c kh etilen

do phn ng :

Tnh cht ny c dng  iu ch etilen trong phng th nghim.

Trong iu kin tng t,  cc ancol no,  n chc,  mch h (tr metanol)  c th

b tch H2O to thnh anken :

4.  Phn ng oxi  ho 

a)  Phn ng oxi ho khng hon ton

Th nghim :  t nng si dy ng kim loi  cun thnh l xo trn ngn la
n cn n khi ngn la khng cn mu xanh, sau  nhng nhanh vo etanol
ng trong ng nghim.  Mu en ca dy ng t t chuyn sang  do CuO
 oxi ho etanol thnh anehit axetic (CH3CHO).

Cc ancol bc I to thnh anehit khi b oxi ho khng hon ton.

Trong iu kin nh trn,  ancol bc II b oxi ho thnh xeton.  

Th d :

Trong iu kin nh trn,  ancol bc III khng phn ng.  

CH
3  

 C
 
 CH

3  
+ Cu

 
+ H

2
O

O

ot
CH

3  
 CH

 
 CH

3  
+ CuO

OH

+ Cu + H
2
OCH

3  
 C

O

H

ot
CH

3  
 CH + Cu O

O
 
 H

H

2 4
o

H SO

n 2n 1 n 2n 2t
C H OH C H H O

+
 +

2 4
o

H SO
2 2 2170 C

CH CH H O = +CH
2 

 CH
2

H OH



o
2 4H SO , 140 CC

2
H
5
  OH

 
+ H  OC

2
H
5

184



b)  Phn ng oxi ho hon ton

Khi b t,  cc ancol chy, to nhiu nhit.  

Th d :

C2H5OH + 3O2 2CO2 + 3H2O

Tnh cht ny c dng trong vic st trng dng c y t,  lm nhin liu,  . . .

V - iu  ch 

1 .  Ph ng php tng hp

a) Nhiu nc cng nghip pht trin  tng hp etanol t etilen bng phn ng

hp nc c xc tc H2SO4 hoc H3PO4  nhit  cao :

C2H4 + H2O C2H5OH

Ngi ta cn c th tng hp ancol bng cch thu phn dn xut halogen trong

dung dch kim.

b) Glixerol c tng hp t propilen theo s  :

CH2=CHCH3

Ngoi ra,  mt lng ng k glixerol thu c t sn phm ca phn ng thu

phn cht bo (trong qu trnh x phng ho cht bo,  xem Ho hc 12).

2.  Phng php sinh ho

T cc nng sn cha nhiu tinh bt,  ng (go,  ng,  khoai,  sn,  qu chn,. . .),

bng phng php ln men ngi ta thu c etanol.  Qu trnh sn xut ancol

etylic t nng sn c tm tt nh sau :

2
o

H O enzim
6 10 5 n 6 12 6 2 5

t ,xt
(C H O ) C H O C H OH

+

 

CH
2
CH CH

2

OH OH OH


NaOH

CH
2
CH CH

2

OH ClCl

+


2 2Cl H O

CH
2
=CH CH

2

Cl


2
o

Cl

450 C

o
2 4H SO , t
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VI  -  ng dng

Etanol c ng dng trong nhiu lnh vc :  Cng nghip thc phm, y t,  . . .

Bi tp

1 .  Vit cng thc cu to v gi  tn  cc ancol  ng phn ca nhau c cng thc 
phn  t C5H1 2O.

2. Vit phng trnh  ho hc ca phn ng gia propan-1 -ol  vi  mi  cht sau  :

a)  Natri  kim loi.

b)  CuO,  un nng.

c)  Axit HBr,  c xc tc.

Trong mi  phn ng trn,  ancol  ng vai  tr g :  cht kh,  cht oxi  ho,  axit,  baz ?
Gii  thch.

3. Trnh by phng php ho hc  phn bit cc cht lng ng ring bit trong  cc
l khng dn nhn :  etanol,  gl ixerol,  nc v benzen.

4. T propen v cc cht v c cn thit c th iu  ch c cc cht sau  y :  
propan-2-ol  (1 )  ;  propan-1 ,2-iol  (2).  Vit phng trnh  ho hc ca cc phn ng
xy ra.  
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M phm

Phm nhum

Nhin liu cho ng c

Dc phm

Dung mi

Ru, nc giai khat



5. Cho 1 2,20 gam hn hp X gm etanol  v propan-1 -ol  tc dng vi  natri  (d)  thu  c
2,80 l t kh (ktc).

a)  Tnh  thnh phn phn  trm khi  lng ca mi  cht trong hn hp X.

b) Cho hn hp X qua ng ng CuO,  un nng.  Vit phng trnh ho hc ca phn ng.

6. Oxi  ho hon ton  0,60 g  mt ancol  A n chc bng oxi  khng kh,  sau   dn sn

phm qua bnh  (1 )  ng H2SO4 c ri  dn  tip qua bnh  (2)  ng dung  dch  KOH.

Khi  lng bnh  (1 )  tng 0,72 g  ;  bnh  (2)  tng 1 ,32 g.  

a)  Gii  thch  hin  tng th nghim trn  bng cc phng trnh  ho hc.

b)  Tm cng thc phn t,  vit cc cng thc cu to c th c ca A.

c)  Khi  cho ancol  trn  tc dng vi  CuO,  un nng thu  c mt anehit tng ng.

Gi  tn  ca A.

7. T 1 ,00 tn tinh  bt c cha 5,0% cht x (khng b  bin  i)  c th sn xut c

bao nhiu  l t etanol  tinh  khit,  bit hiu  sut chung ca c qu trnh  sn  xut l 80,0%

v khi  lng ring ca etanol  D =  0,789 g/ml.

8. Cho ancol  c cng thc cu  to :

Tn no di  y ng  vi  ancol  trn  ?

A.  2-metylpentan-1 -ol  

B.  4-metylpentan-1 -ol

C.  4-metylpentan-2-ol  

D.  3-metylhexan-2-ol  

9. Cho 3,70 gam mt ancol  X no,  n chc,  mch h tc dng  vi  natri  d thy c 
0,56 l t  kh thot ra ( ktc).  Cng thc phn t ca X l 

A.  C2H6O

B.  C3H1 0O

C.  C4H1 0O

D.  C4H8O

H
3
C  CH  CH

2
  CH

2
  CH

2
  OH

CH
3
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Etanol  c tc ng n  thn  kinh  trung ng.  Tc dng ca n (khi  ung)  ging nh cht

gy t thn  kinh.

Khi  hm lng etanol  trong mu  l 0,1 -0,3% th kh nng phi  hp cc hot ng ca

con  ngi  b  nh  hng gy nn  s mt thng bng,  ni  l u  nhu  v hay qun.  Khi  hm

lng etanol  trong mu  ln  0,3-0,4% s c hin  tng nn  v mt tnh  to.  Nu  hm

lng ny n  0,6% th s iu  ho ca tim b  nh  hng c th dn  n  t vong.  LD50

(l iu  c git cht 1 /2  s c th th im)  ca etanol  l  1 0,6g/kg trng lng ngi  -

ngha l  nu  mt ngi  nng 50kg ung 50 1 0,6g etanol  = 530g etanol  s dn  ti  

nguy c t vong.

Trong c th ngi ,  etanol  c hp thu   i  trng v trong rut non,  sau   n  nhanh

cc c quan  ni  tng.  Etanol  km hm qu trnh  sinh  homon iu  ho nc tiu   tuyn

yn  gy nn  s mt nc ca c th ;  trong d dy etanol  kch  thch  qu trnh  sinh  ra

axi t.  Etanol  cng gy gin  mch  mu,  l m c th b  mt nhit.

Trong c th ngi  nghin  ru,  etanol  gy nn  s ph hu gan  do gan  l ni  trao i

etanol  nhiu  nht v etanol  l m hng qu trnh  trao i  cht.
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phenol

Bit khi  n im v loi  hp cht phenol .

Bit cu  to,  tnh  cht ca phenol  n  gin  nht.

I  -  nh ngha, phn loi

1 .  nh ngha

Phenol l nhng hp cht hu c trong phn t c nhm OH lin kt trc tip
vi nguyn t cacbon ca vng benzen.

Nhm OH lin kt trc tip vi nguyn t cacbon ca vng benzen c 
gi l OH phenol.

Phenol n gin nht l C6H5 OH, phn t gm mt nhm OH lin kt vi

gc phenyl.

2.  Phn loi

Da theo s nhm OH trong phn t,  cc phenol c phn loi thnh :

Phenol n chc :  Phn t c mt nhm OH phenol.  

Th d :

Phenol a chc :  Phn t c hai hay nhiu nhm OH phenol.  

Th d :
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phenol

OH

4-metylphenol

1

2

3

4

CH3

-naphtol

OH



OH

HO

1,2-ihiroxi-4-metylbenzen

1

6

5

2

3

4

CH3



I I  -  Phenol

1 .  Cu to 

Phenol c cng thc phn t C6H6O 

v c cng thc cu to :  C6H5OH hoc 

Hnh 8.5. M hnh phn t phenol
dng c (a)  v dng rng (b)

2.  Tnh cht vt l 

iu kin thng, phenol l cht rn,  khng mu, nng chy  43  oC.   lu,
phenol chuyn thnh mu hng do b oxi ho chm trong khng kh.

Phenol rt c.  Khi dy vo tay,  n gy bng da,  do  khi s dng phenol phi
ht sc cn thn.

Phenol rt t tan trong nc lnh, nhng tan nhiu trong nc nng v trong etanol.

3. Tnh cht ho hc

Phenol c phn ng th nguyn t H ca nhm OH v c tnh cht ca 
vng benzen.

a)  Phn ng th nguyn t H ca nhm  OH

Tc dng vi kim loi kim

Cho mt mu natri vo ng nghim ng phenol nng chy, thy c kh hiro
thot ra do phn ng :

2C6H5OH + 2Na 2C6H5ONa + H2

natri phenolat


ot
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Tc dng vi dung dch baz

Th nghim :  Ly vo hai ng nghim, mi ng mt t phenol.  Thm 1  - 2 ml H2O

vo ng th nht,  2 ml dung dch NaOH c vo ng th hai.  Lc u c 2 ng
nghim.

Trong ng th nht,  mu phenol hu nh khng thay i.

Trong ng th hai,  mu phenol tan ht.

Phenol hu nh khng tan trong nc lnh nhng tan trong dung dch NaOH
theo phn ng sau :

C6H5OH + NaOH C6H5ONa + H2O 

iu  chng t phenol c tnh axit.  Tnh axit ca phenol rt yu :  dung dch
phenol khng lm i mu qu tm.

Nhn xt :  Vng benzen  lm tng kh nng phn ng ca nguyn t H thuc
nhm OH trong phn t phenol so vi trong phn t ancol.

b)  Phn ng th nguyn t H ca vng benzen

Th nghim. Nh nc brom vo dung dch phenol,  lc nh,  thy c kt ta
trng xut hin do phn ng :

Hnh 8.6. Dung dch phenol tc dng vi brom
to kt ta trng 2,4,6-tribromphenol
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OH

Br Br

Br

OH

+  3Br2 +  3HBr

2,4,6-tribromphenol

dd phenol

dd Br2

2,4,6-tribromphenol



Nu cho dung dch HNO3 vo dung dch phenol,  thy c kt ta vng ca 

2,4,6-trinitrophenol (axit picric).

Nhn xt :

Nguyn t H ca vng benzen trong phn t phenol d b thay th hn nguyn

t H ca vng benzen trong phn t cc hirocacbon thm.   l do nh hng

ca nhm OH ti vng benzen.

nh hng ca vng benzen n nhm OH v nh hng ca nhm OH n

vng benzen c gi l nh hng qua li gia cc nguyn t trong phn t.  

4. iu ch

Trong cng nghip,  hin nay phenol c  iu ch bng cch oxi ho cumen

(isopropylbenzen) nh oxi khng kh,  sau  thu phn trong dung dch H2SO4

long.  Sn phm thu c gm phenol v axeton.  un nng cho axeton bay hi

ri ngng t hi thu ly axeton, cn li l phenol.

Phenol cng c th c iu ch t benzen theo s  :

C6H6 C6H5Br C6H5ONa C6H5OH

Ngoi ra,  mt lng ng k phenol c tch ra t nha than  trong qu

trnh luyn cc.

5.  ng dng

Phenol l nguyn liu sn xut nha phenol-fomanehit hay poli(phenol-

fomanehit) dng ch to cc  dn dng ;  nha ure-fomanehit dng lm

cht kt dnh (nh keo dn g,  dn kim loi,  snh, s.. .).

Phenol cn c dng  sn xut phm nhum, thuc n (2,4,6-trinitrophenol),

cht dit c 2,4-D , cht dit nm mc (nitrophenol),...

Cl

Cl O  CH2COOH
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CH
3

2.  dd H2SO4

1 .  O2

O



Bi tp

1 . Ghi   (ng)  hoc S (sai)  vo  trng bn  cnh cc cu  sau  :

a)  Phenol  C6H5 OH l mt ru thm.

b)  Phenol  tc dng c vi  natri  hiroxit to thnh mui  v nc.

c)  Phenol  tham gia phn ng  th brom v th nitro d hn  benzen.

d)  Dung dch  phenol  lm qu tm ho  do n l axit.

e)  Gia nhm OH v vng benzen trong phn  t phenol  

c nh hng qua li  ln  nhau.

2. T benzen v cc cht v c cn thit c th iu  ch c cc cht sau  :
2,4,6-tribromphenol  (1 )  ;  2,4,6-trinitrophenol  (2).

Vit phng trnh  ho hc ca cc phn  ng xy ra.

3. Cho 1 4,0 gam hn hp A gm phenol  v etanol  tc dng vi  natri  d thu  c 
2,24 l t kh hiro (ktc).

a)  Vit cc phng trnh  ho hc ca cc phn ng  xy ra.

b)  Tnh  thnh phn phn  trm khi  lng ca mi  cht trong A.  

c)  Cho 1 4,0 gam hn hp A tc dng vi  dung  dch  HNO3 ()  th thu  c bao nhiu
gam axit picric (2,4,6-trinitrophenol)  ?

4. Cho t t phenol  vo nc brom (1 )  ;  stiren vo dung dch brom trong CCl4 (2).  
Nu hin tng v vit cc phng trnh  ho hc.

5. Sc kh CO2 vo dung dch  natri  phenolat thy dung dch  b  vn c,  trong  dung dch
c NaHCO3 c to thnh.  Vit phng trnh  ho hc ca phn ng  xy ra v 
gii  thch.  Nhn xt v tnh  axit ca phenol.

6. Vit cc phng trnh ho hc iu ch :  phenol  t benzen (1 ),  stiren t etylbenzen (2).
Cc cht v c cn thit coi  nh c .
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luyn tp

dn xut halogen, ancol v phenol

Cng c,  h thng ho tnh cht ho hc v phng php 
iu ch ancol ,  phenol .

Rn  luyn  k nng vit phng trnh  ho hc.

I  -  Kin thc cn nm vng
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Dn xut halogen
CxHyX

Ancol  no,  n chc
CnH2n+1OH

Phenol
C6H5OH

Bc ca
nhm chc

Bc ca dn  xut 

halogen bng bc ca
nguyn t cacbon l in
kt vi  X.

Bc ca ancol  bng bc ca
nguyn t cacbon 

l in  kt vi  nhm OH.

Th X 
hoc OH

CxHyX  CxHyOH CnH2n+1OH  CnH2n+1Br

2CnH2n+1OH  

CnH2n+1OCnH2n+1  + H2O



ot
xt

Th H  
ca OH

2ROH  +  2Na    2RONa  +  H2

R l CnH2n+1   hoc C6H5

Tch HX
hoc H2O

CnH2n+1X CnH2n + HX
CnH2n+1OH 

CnH2n + H2O



ot
xt

Th H  
 vng 
benzen

Phn ng
oxi  ho
khng hon
ton

iu ch

-Th H  ca hirocacbon
bng X

- Cng HX hoc X2 vo

anken,  ankin, . . .

- Cng H2O vo anken

- Th X ca dn  xut halogen

- iu  ch etanol  t 
tinh  bt

- Th H  ca benzen

- Oxi  ho cumen

OH

Br

Br

Br

C6H5OH

C6H5OH

OH

NO2

NO2

O2N

nc brom

dd HNO3

RCH2OH RCH = O

CuO,  to

CuO,  to

RCH(OH)R1 RCOR1



I I  -  Bi  tp

1 . Vit cng thc cu to,  gi  tn  cc dn xut halogen c cng thc phn  t C4H9Cl  ;
cc ancol  mch h c cng thc phn t C4H 1 0O,  C4H8O.

2. Vit phng trnh  ho hc ca phn  ng  gia etyl  bromua vi  :  dung dch  NaOH,  un
nng ;  dung dch  NaOH + C2H5OH un nng.

3. Vit phng trnh  ho hc ca phn ng  (nu xy ra)  gia ancol  etyl ic,  phenol  vi  mi
cht sau  :  natri ,  natri  hiroxit,  nc brom,  dung  dch  HNO3.

4. Ghi   (ng)  hoc S (sai)  vo  vung cnh  cc cu  sau  :

a)  Hp cht C6H5CH2OH khng thuc loi  hp cht phenol  m thuc loi  

ancol  thm.

b)  Ancol  etyl ic c th ho tan  tt phenol,  nc.

c)  Ancol  v phenol  u c th tc dng vi  natri  sinh  ra kh hiro.

d)  Phenol  c tnh  axit yu  nhng dung dch  phenol  trong nc khng lm i  

mu qu tm.

e)  Phenol  tan  trong dung dch  NaOH l do  phn ng vi  NaOH to thnh 

mui  tan.

g)  Phenol  tan  trong dung dch  NaOH ch l s ho tan  bnh  thng.

h)  Dung dch  phenol  trong nc lm qu tm ho .

5. Hon thnh cc dy chuyn ho sau  bng cc phng trnh  ho hc :

a)  Metan   axeti len  eti len  etanol  axit axetic.

b)  Benzen brombenzen natri  phenolat phenol  

2,4,6-tribromphenol.

6. Cho hn hp gm etanol  v phenol  tc dng vi  natri  (d)  thu  c 3,36 l t kh hiro
(ktc).  Nu cho hn hp trn  tc dng vi  dung  dch  nc brom va   thu  c 
1 9,86 gam kt ta trng ca 2,4,6-tribromphenol.

a)  Vit phng trnh  ho hc ca cc phn  ng xy ra.

b)  Tnh  thnh phn phn  trm khi  lng ca mi  cht trong hn hp  dng.

7. Trong cc cht sau,  cht no c nhit  si  cao nht ?

A.  phenol               B.  etanol                C.  imetyl  ete           D.  metanol





(4)


(3)


(2)


(1 )



(4)


(3)


(2)


(1 )
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Bi  thc hnh 5

tnh cht ca etanol, 
glixerol v phenol 

Bit tin  hnh  mt s th nghim v tnh  cht ho hc c
trng ca etanol ,  phenol ,  gl ixerol .

Bit quan  st v gii  thch  c cc kt qu th nghim.

I  - ni  dung th nghim v cch Tin hnh
Th nghim 1 .  Etanol tc dng vi natri

Cho mt mu natri bng ht u xanh vo ng nghim kh cha sn 2 ml etanol
khan.  Bt ming ng nghim bng ngn tay ci.  Khi phn ng kt thc,  
a ming ng nghim li gn ngn la n cn v b ngn tay bt ming
ng nghim ra.  

Nhn xt v gii thch cc hin tng xy ra trong qu trnh th nghim.  

Th nghim 2.  Glixerol tc dng vi ng(II)  hiroxit

Cho vo 2 ng nghim, mi ng 3-4 git dung dch CuSO4 2% v 2-3  git dung

dch NaOH 10%, lc nh.  Tip tc nh 2-3  git glixerol vo ng nghim th
nht,  2-3  git etanol vo ng nghim th hai.  Lc nh c hai ng nghim.  
Quan st hin tng trong hai ng nghim.  Gii thch.

Th nghim 3.  Phenol tc dng vi nc brom

Cho 0,5  ml dung dch phenol vo ng nghim, sau  nh tip tng git nc
brom, ng thi lc nh ng nghim.  Quan st hin tng.  Gii thch

Th nghim 4.  Phn bit etanol, phenol, glixerol

Cho ba ng nghim khng dn nhn ng mt trong cc cht sau :  etanol,
glixerol,  phenol.  Hy phn bit tng cht trong mi ng nghim bng phng
php ho hc.

I I  -  Vit tng trnh 
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Chng ANEHIT - XETON
AXIT CACBOXYLIC9
Anehit, xeton, axit cacboxylic la g ?

Tnh cht hoa hoc cua anehit, xeton, va axit cacboxylic.

Trai cy co nhiu axit cacboxylic
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Anehit -  Xeton 

Bit th no l anehi t,  xeton.

Bit cc tnh  cht ca anehi t,  xeton.

A - Anehit

I  -  nh ngha, phn loi,  danh php
1 .  nh ngha

Anehit l nhng hp cht hu c m phn t c nhm CH=O lin kt 

trc tip vi nguyn t cacbon(1 ) hoc nguyn t hiro.

Th d : H CH = O ; CH3 CH= O ;  C6H5 CH=O ;  O=CH CH=O

anehit fomic  anehit axetic benzanehit anehit oxalic
(metanal)  (etanal)

Nhm CH=O l nhm chc anehit.

2.  Phn loi  

Da theo c im cu to ca gc hirocacbon v theo s nhm CHO trong
phn t,  ngi ta chia thnh anehit no,  khng no,  thm ;  anehit n chc,
a chc.

Th d : Anehit no,  mch h, n chc l hp cht trong phn t c mt nhm
CHO lin kt vi gc ankyl hoc nguyn t hiro.  Cc cht H CH=O, 

CH3 CH=O, CH3 CH2 CH=O,...  lp thnh dy ng ng anehit no, mch h,

n chc, c cng thc cu to thu gn CxH2x+1 CHO (x  0) hay cng thc

phn t chung CnH2nO (n  1 ).  

3.  Danh php

Tn thay th ca cc anehit no,  n chc,  mch h c cu to nh sau :
Tn hirocacbon no tng ng vi mch chnh + al.

Mch chnh ca phn t anehit l mch cacbon di nht bt u t
nhm CHO.

Mt s anehit c tn thng thng :  anehit + tn axit tng ng.

Tn ca mt s anehit no,  n chc c trnh by trong bng 9.1 .

Th du : CH3   CH   CH2  CHO

CH3

3-metylbutanal

4 3 2 1
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(1 ) Nguyn t cacbon ny c th ca gc hirocacbon hoc ca nhm CHO khc.



Bng 9.1. Tn ca mt s anehit no,  n chc,  mch h

I I  -  c im cu to. tnh cht vt l

1 . c im cu to 

Nhm CHO c cu to nh sau :  

Trong nhm CHO, lin kt i C=O gm mt lin kt  bn v mt lin kt
 km bn hn, tng t lin kt i C=C trong phn t anken, do  anehit
c mt s tnh cht ging anken.

2.  Tnh cht vt l 

 iu kin thng, cc anehit u dy ng ng l cht kh (HCHO si 

 -19 oC, CH3CHO si  21  oC) v tan rt tt trong nc.  Cc anehit tip theo

l cht lng hoc cht rn,   tan trong nc ca chng gim dn theo chiu
tng ca phn t khi.

Dung dch nc ca anehit fomic c gi l fomon.  Dung dch bo ho ca
anehit fomic (c nng  37-40%) c gi l fomalin.

 
 C

H

O
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Cng thc cu to Tn thay th Tn thng thng

HCH=O metanal anehit fomic (fomanehit)

CH3CH=O etanal anehit axetic (axetanehit)

CH3CH2CHO propanal
anehit propionic
(propionanehit)

CH3[CH2]2CHO butanal anehit butiric (butiranehit)

CH3[CH2]3CHO pentanal anehit valeric (valeranehit)

a) b)

Hnh 9.1. M hnh phn t HCHO
dng c (a)  v dng rng (b)



I I I  -  Tnh cht ho hc
1 .  Phn ng cng hiro

Hiro cng vo lin kt i C=O ging nh cng vo lin kt i C=C :

CH3CH=O + H2 CH3CH2OH
anehit axetic ancol etylic

Phn ng tng qut :

RCHO + H2 RCH2OH

Trong cc phn ng trn,  anehit ng vai tr cht oxi ho.

2.  Phn ng oxi  ho khng hon ton

Th nghim :  Cho vo ng nghim 1  ml dung dch AgNO3 1%, sau  thm dn
tng git dung dch NH3,  ng thi lc u n khi thu c dung dch trong
sut th dng li.  Thm tip vi git dung dch anehit fomic,  un nh trong
vi pht  60 70 oC.  Trn thnh ng nghim thy c mt lp bc kim loi mu
sng do  xy ra phn ng :

HCHO + 2AgNO3 + H2O + 3NH3 HCOONH4 + 2NH4NO3 + 2Ag

anehit fomic amoni fomat

Phn ng tng qut :

Trong phn ng trn,  ion Ag+  b kh thnh nguyn t Ag ;  anehit fomic l

cht kh(1 ).  

Phn ng trn c gi l phn ng trng bc do ngi ta dng phng php
ny  trng mt lp Ag trn mt knh lm gng soi,  trng rut phch,. . .

C th dng cht oxi ho khc  oxi ho anehit thnh axit(2).  

Th d :  2RCHO + O2 2RCOOH 

Trong phn ng trn,  anehit ng vai tr cht kh.

Nhn xt :  

Anehit va th hin tnh oxi ho va th hin tnh kh.  Khi b kh, anehit

chuyn thnh ancol bc I tng ng.  Khi b oxi ho,  anehit chuyn thnh axit

cacboxylic (hoc mui ca axit cacboxylic)  tng ng.

ot , xt


 = + + +   + + 
ot

3 2 3 4 4 3R CH O 2AgNO H O 3NH R COONH 2NH NO 2Ag


ot

ot , xt


ot , Ni
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(1 ) Thc cht,  ion Ag+ tn ti di dng ion phc .
(2) C th dng cht oxi ha l nc brom, hiro peoxit hoc Cu(OH)2 trong mi trng kim.

+
3 2Ag(NH )



IV -  iu  ch

1 .  T ancol

Oxi ho ancol bc I thu c anehit tng ng :

R CH2OH + CuO R CHO + H2O + Cu

Th d : CH3 CH2OH + CuO CH3 CHO + H2O + Cu

2.  T hirocacbon

Trong cng nghip, ngi ta oxi ho metan c xc tc, thu c anehit fomic :

CH4 + O2 HCHO + H2O

oxi ho khng hon ton etilen l phng php hin i sn xut anehit axetic :

2CH2=CH2 + O2 2CH3 CHO 

Anehit axetic cn c iu ch t axetilen bng phn ng cng nc 

(xem trang 142).

V - ng dng 

Fomanehit c dng lm nguyn liu sn xut nha phenol-fomanehit,

nha ure-fomanehit.

Dung dch nc ca fomanehit (fomon) c dng lm cht ty u,  ngm mu

ng vt lm tiu bn, dng trong k ngh da giy do c tnh st trng.

Anehit axetic c dng  sn xut axit axetic lm nguyn liu cho nhiu

ngnh sn xut.

Nhiu anehit c ngun gc thin nhin c dng lm hng liu trong cng

nghip thc phm, m phm nh geranial (trong tinh du hoa hng),  xitrolenal

(trong tinh du bch n),  vanilin,  piperonal,  . . .

ot , xt


ot , xt


ot


ot
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B -  xeton

I  -  nh ngha

Nhm lin kt vi 2 nguyn t cacbon khc l nhm chc xeton.

Xeton l nhng hp cht hu c m phn t c nhm lin kt trc tip

vi hai nguyn t cacbon(1 ).

I I  - Tnh cht ho hc

Ging anehit,  xeton cng hiro to thnh ancol :

RCOR1 + H2 RCH(OH)R1

Th d :

Khc vi anehit,  xeton khng tham gia phn ng trng bc.      

I I I  -  iu  ch
1 .  T ancol

Oxi ho khng hon ton ancol bc II thu c xeton :

RCH(OH)R1 +  CuO RCOR1 +  H2O  +  Cu

Th d :    CH3CH(OH)CH3 + CuO CH3COCH3   + H2O  + Cu 

2.  T hirocacbon

Oxi ho khng hon ton cumen thu c axeton v phenol theo s  :

CH 

CH3

CH3
cumen

OH CH3    C   CH3 +

O

1 .O2

2.  H2O,  H2SO4

ot


ot


CH
3  
  CH

 
  CH

3

OH



ot , NiCH
3  
  C

 
  CH

3  
+ H

2

O



oNi, t

CH3    CO   C6H5

metyl phenyl xeton

(axetophenon)

CH3    CO   CH  =  CH2

metyl vinyl xeton

CH3    CO   CH3Th du :

imetyl xeton

(axeton)

C
 
= O

C = O
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(1 ) Nguyn t cacbon ca gc hirocacbon hoc ca nhm chc xeton khc.



IV -  ng dng 

Axeton c dng lm dung mi trong qu trnh sn xut nhiu hp cht trong
cng nghip m phm, lm nguyn liu tng hp clorofom, ioofom, . . .   

Xiclohexanon c dng lm nguyn liu sn xut mt s vt liu

polime nh t capron, nilon-6,6.  

Bi tp

1 . Th no l anehit ? Vit cng thc cu to ca cc anehit c cng thc phn t
C4H8O v gi  tn  chng.

2. Vit cc phng trnh  ho hc  chng t rng,  anehit va c tnh  oxi  ho va c
tnh  kh.

3. Hon thnh dy chuyn ho sau  bng cc phng trnh  ho hc :

metan metyl  clorua metanol  metanal  axit fomic

4*. Cho 1 ,0 ml  dung dch  fomanehit 5,0% v 1 ,0 ml  dung dch  NaOH 1 0,0% vo 

ng nghim,  sau   thm tip tng git dung dch  CuSO4 v lc u  cho n khi  

xut hin  kt ta.  un nng phn dung dch  pha trn,  thy c kt ta mu  gch

ca Cu2O.  Gii  thch  hin  tng th nghim v vit phng trnh  ho hc.

5. Cho 50,0 gam dung dch  anehit axetic tc dng vi  dung dch  AgNO3 trong NH3 ()
thu  c 21 ,6 gam Ag kt ta.  Tnh  nng  % ca anehit axetic trong dung dch  
 dng.

6. Ghi   (ng)  hoc S (sai)  vo  trng bn  cnh cc cu  sau  :

a)  Anehit l hp cht ch c tnh  kh.

b)  Anehit cng hiro to thnh ancol  bc mt.

c)  Anehit tc dng vi  dung dch  bc nitrat trong  amoniac sinh  ra bc kim loi.

d)  Anehit no,  n chc,  mch h c cng thc phn t tng qut CnH2nO.

e)  Khi  tc dng vi  hiro,  xeton b  kh thnh ancol  bc I I .

7. Cho 8,0 gam hn  hp hai  anehit k tip nhau trong dy ng ng ca anehit no,

n chc,  mch h tc dng  vi  bc nitrat trong dung dch  amoniac (ly d)  thu  c

32,4 gam bc kt ta.  Xc nh  cng thc phn t,  vit cng thc cu to v gi  tn

cc anehit.

= O
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8. Oxi  ho khng hon ton eti len  (c xc tc)   iu  ch anehit axetic thu  c hn
hp kh X.  Dn 2,24 l t kh X (quy v ktc)  vo mt lng d dung dch  bc nitrat trong
NH3 n khi  phn  ng hon ton  thy c 1 6,2 gam bc kt ta.  

a)  Vit phng trnh  ho hc ca cc phn  ng xy ra.

b)  Tnh  hiu  sut ca qu trnh  oxi  ho eti len.

9.  Hp cht X no,  mch h c phn trm khi  lng C v H  ln  lt bng 66,67% v
11 ,1 1 %,  cn  li  l O.  T khi  hi  ca X so vi  oxi  bng 2,25.

a)  Tm cng thc phn t ca X.

b)  X khng tc dng vi  dung dch  AgNO3 trong  NH3 nhng kh tc dng vi  hiro 
sinh  ra X1 .  X1  tc dng  c vi  natri  gii  phng hiro.  Vit cng thc cu to v gi
tn  ca hp cht X.

Cc aneh i t c kh nng trng hp nh l i n  kt i  C=O ca nhm 

chc  CHO.  Tu thuc vo iu  kin  phn  ng,  fomanehit c th to sn  phm vng

hoc pol ime.

Khi  un  nng fomanehit vi  cht xc tc bo tri florua BF3 thu  c pol i fomanehit

dng mch  h :

hay 

Pol i fomanehit l  cht rn,  c h s ma st nh i  vi  thp nn  c dng  ch to

cc bnh  rng,  truyn  ng bnh  rng,   gi  ,. . .  Ngoi  ra,  n cn  c dng  ch

to cc mng rt bn.

2 n( CH O )


3BF

2 2 2 2
. . . . . .CH O CH O CH O CH OnH   C

O

H
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T liu

Polifomanehit



axit cacboxylic 

Bit axi t cacboxyl ic l  g,  cch  phn  loi  v gi  tn  axi t
cacboxyl ic.

Bit cu  to,  tnh  cht ho hc c trng v ng dng ca
axit cacboxyl ic.

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(1 ) hoc nguyn t hiro.

Th d : H COOH ;  C2H5 COOH ;  HOOC COOH ;  . . .

Nhm cacboxyl (COOH) l nhm chc ca axit cacboxylic.

2.  Phn loi

Da theo c im cu to ca gc hirocacbon v s nhm cacboxyl trong
phn t,  cc axit c chia thnh :

a)  Axit no,  n chc,  mch h 

Phn t c gc ankyl hoc nguyn t hiro lin kt vi mt nhm COOH.  Cc
axit ny lp thnh dy ng ng cc axit no,  n chc,  mch h c cng thc
cu to thu gn chung CnH2n +1COOH (vi n  0) hoc cng thc phn t

chung CmH2mO2 (m  1 ).

Th d :  HCOOH ;  CH3 COOH ;  CH3[CH2]15COOH ;  . . .

b)  Axit khng no,  n chc,  mch h 

Phn t c gc hirocacbon khng no, mch h lin kt vi mt nhm COOH.

Th d : CH2=CH COOH ;  CH3[CH2]7CH=CH[CH2]7COOH ;  . . .

c)  Axit thm, n chc

Phn t c gc hirocacbon thm lin kt vi mt nhm COOH.

Th d :  C6H5 COOH, CH3 C6H4 COOH, . . .
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Bi

45

(1 ) Nguyn t cacbon ny c th ca gc hirocacbon hoc ca nhm COOH khc.



d)  Axit a chc

Nu phn t c hai hay nhiu nhm COOH, chng c gi l axit a chc.

Th d : Axit aipic HOOC [CH2]4 COOH, axit malonic HOOC CH2 COOH,...

thuc loi axit no,  hai chc,  mch h.

Sau y ta ch xt axit no,  n chc,  mch h.

3.  Danh php

Tn thay th ca cc axit no,  n chc,  mch h c cu to nh sau :

Axit + tn hirocacbon no tng ng vi mch chnh + oic

Mch chnh ca phn t axit l mch cacbon di nht bt u t nhm COOH

Mch cacbon c nh s bt u t nguyn t cacbon ca nhm COOH.

Mt s axit c tn thng thng lin quan n ngun gc tm ra chng.

Bng 9.2. Tn ca mt s axit no,  n chc,  mch h 

CH3   CH  CH2  CH2  COOH axit 4-metylpentanoicTh du :

CH3

5 4 3 2 1
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Th du :

HCOOH :  axit fomic CH3COOH :  axit axetic

H
CO
O
H

Gim n

Cng thc cu to Tn thng thng Tn thay th ts,  
oC

HCOOH axit fomic axit metanoic 1 00,5

CH3COOH axit axetic axit etanoic 1 1 8,0

CH3CH2COOH axit propionic axit propanoic 1 44,0

CH3CH2CH2COOH axit butiric axit butanoic 1 63,5

CH3CH2CH2CH2COOH axit valeric axit pentanoic 1 85,0



I I  -  c im cu to 

Nh vy, nhm COOH coi nh c kt hp bi nhm C=O v nhm OH.
Lin kt O H trong phn t axit phn cc hn lin kt O H trong phn t
ancol,  do  nguyn t H ca
nhm COOH linh ng hn
nguyn t H ca nhm OH
ancol.  Lin kt C OH ca
nhm cacboxyl phn cc
mnh hn lin kt C OH
ancol v phenol nn nhm OH
ca axit cacboxylic cng c
th b thay th.

I I I  -  Tnh cht vt l

Cc axit u l cht lng hoc cht rn  iu kin thng.  Nhit  si ca
cc axit tng theo chiu tng ca phn t khi v cao hn nhit  si ca cc
ancol c cng phn t khi (bng 9.2).  Nguyn nhn l gia cc phn t axit
c lin kt hiro bn hn lin kt hiro gia cc phn t ancol.

Axit fomic,  axit axetic tan v hn trong nc.   tan trong nc ca cc axit
gim dn theo chiu tng ca phn t khi.

Mi axit c v ring :  axit axetic c v gim n, axit oxalic c v chua ca me, . ..

IV -  Tnh cht ho hc

Axit cacboxylic d dng tham gia cc phn ng th hoc trao i nguyn t H
hoc nhm OH ca nhm chc COOH.

1 .  Tnh axit

a)  Trong dung dch,  axit cacboxylic phn li thun nghch

Th d : CH3COOH H+ + CH3COO


C

R

O...  HO

C

R

O...  H  O ...  H  O

C R  C C  R

R

O...  H  O

O  H . . .  O

O

  CNhom cacboxyl co cu tao :

O   H

O
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a) b)

Hnh 9.2. M hnh phn t axit axetic
dng c (a)  v dng rng (b)



Dung dch axit cacboxylic lm qu tm chuyn thnh mu .

b)  Tc dng vi baz,  oxit baz to thnh mui v nc 

Th d : CH3COOH + NaOH CH3COONa + H2O

CH3COOH + OH CH3COO + H2O

2CH3COOH + ZnO  (CH3COO)2Zn + H2O

c)  Tc dng vi mui 

Nh dung dch axit axetic vo  vi,  thy c kh CO2 thot ra :

2CH3COOH + CaCO3 (CH3COO)2Ca + H2O + CO2

2CH3COOH + CaCO3 CH3COO + Ca2+ + H2O + CO2

d) Tc dng vi kim loi trc hiro trong dy hot ng ho hc ca cc 
kim loi to thnh mui v gii phng hiro

Th d, ngm mt l km mng trong dung dch axit axetic,  thy c bt kh
hiro thot ra :

2CH3COOH + Zn (CH3COO)2Zn + H2

2CH3COOH + Zn 2CH3COO + Zn2+ + H2

2. Phn ng th nhm OH

un si hn hp gm axit cacboxylic RCOOH,
ancol ROH (c vi git H2SO4 c lm xc
tc) mt thi gian (khong 68 gi) (hnh 9.4).
 ngui,  sau  pha long hn hp bng mt
lng ln nc ct, cht lng tch thnh 2 lp :
lp pha trn c mi thm nh.   l este sinh
ra do phn ng gia axit v ancol :
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pH = 1 ,0 pH = 2,9

dd CH3COOH 0,1 0Mdd HCl  0,1 0M

Hn hp ancol va
axit cacboxylic

Hnh 9.4. Dng c un hi lu 
iu ch este trong phng th nghim

Hnh 9.3.

HCl l axit mnh,  
phn li hon ton ;  

CH3COOH l axit yu,  
phn li mt phn



RCOOH + ROH RCOOR + H2O 

Phn ng gia ancol v axit to thnh este v nc c gi l phn ng este ho.
c im ca phn ng este ho l thun nghch v cn axit H2SO4 c lm
cht xc tc.

V - iu  ch 

1 .  Phng php ln men gim l phng php c truyn sn xut axit axetic.
Thc cht ca qu trnh l oxi ho ancol etylic bng oxi khng kh nh cht
xc tc men gim :  

C2H5OH + O2 CH3COOH + H2O

Ngy nay, phng php ny ch dng sn xut lng nh axit axetic  lm
gim n.

2.  Oxi  ho anehit axetic (iu ch t etilen hoc axetilen) trc y l phng
php ch yu  sn xut axit axetic :

2CH3CHO + O2 2CH3COOH 

3.  Oxi  ho ankan
Oxi ho butan thu c axit axetic :

2CH3CH2CH2CH3 + 5O2 4CH3COOH + 2H2O

Oxi ho khng hon ton cc ankan c mch cacbon di  tng hp cc axit
c phn t khi ln :

2RCH2CH2R
1 + 5O2 2RCOOH + 2R1

COOH + 2H2O

4. T metanol
Cho metanol tc dng vi cacbon oxit (c cht xc tc thch hp) thu c 
axit axetic :

CH3OH + CO CH3COOH

y l phng php hin i sn xut axit axetic.



ot ,xt



ot ,xt

o

xt

180 C, 50atm

xt



men gim

CH3CC2H5 + 2

O
etyl axetat




ot , xt
CH3C H+H C2H5

O

Th du :

+




ot , H
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VI  -  ng dng
Cc axit hu c c ng dng trong nhiu lnh vc :  lm nguyn liu cho cng
nghip m phm, cng nghip dt,  cng nghip ho hc,  . . .

Bi tp 

1 . Th no l axit cacboxyl ic ? Vit cng thc cu to,  gi  tn  cc axit c cng thc 
phn  t C4H8O2.

2. T cng thc cu to,  hy gii  thch  ti  sao axit fomic c tnh  cht ca mt anehit.

3. T metan v cc cht v c cn thit khc c th iu ch c axit fomic,  axit axetic.
Vit phng trnh  ho hc ca cc phn  ng xy ra.

4. Cht Y c cng thc phn t C4H8O2 tc dng vi  NaOH to thnh cht Z
(C4H7O2Na).  Vy Y thuc loi  hp cht no sau  y ?

A.  Anehit B.  Axit 

C.  Ancol  D.  Xeton

5.  trung ho 1 50,0 gam dung dch  7,40% ca axit no,  mch h,  n chc X cn  dng
1 00,0 ml  dung dch  NaOH 1 ,50M.  Vit cng  thc cu to v gi  tn  ca cht X.  

6. Trung ho 1 6,60 gam hn hp gm axit axetic v axit fomic bng dung dch
natri  hiroxit thu  c 23,20 gam hn hp hai  mui.

a)  Vit phng trnh  ho hc ca cc phn  ng  dng  phn  t v ion  rt gn.

b)  Xc nh  thnh  phn phn trm khi  lng ca mi  cht trong hn hp trc v
sau phn ng.

7.  un 1 2,0 gam axit axetic vi  mt lng d ancol  etyl ic (c axit H2SO4 c lm 
xc tc).  n khi  dng th nghim thu  c 1 2,3 gam este.

a)  Vit phng trnh  ho hc ca phn ng.

b)  Tnh  phn trm khi  lng ca axit  tham gia phn ng  este ho.
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Polime

Thuc dit co
Hng liu

T nhn tao

Bt g
it

 ESTE  
 ESTE  

 ESTE  Thuc
dit
co

Cht cm mau
trong cng nghip dt

N

c r
a
 ch
en

 Nc  hoa   Nc hoa  

Bt git, cht ty ra

AXIT

CACBOXYLIC



luyn tp

Anehit - xeton - axit cacboxylic

H thng ho kin  thc v tnh  cht ho hc v phng
php iu  ch anehit,  axi t cacboxyl ic.

Vn  dng tnh  cht ho hc  nhn  bit cc cht v gii
bi  tp.

I  -  Kin  thc cn nm vng
1 .  Cc nh ngha

Anehit l nhng hp cht hu c m phn t c nhm chc CHO lin kt 
trc tip vi nguyn t cacbon hoc nguyn t hiro.  Anehit no,  n chc,
mch h c cng thc cu to thu gn CnH2n+1CHO (vi n  0).

Xeton l nhng hp cht hu c m phn t c nhm chc lin kt 

trc tip vi hai nguyn t cacbon.

Axit cacboxylic l nhng hp cht m phn t c nhm chc COOH.  Axit no,

n chc, mch h c cng thc cu to thu gn CnH2n+1COOH (vi n  0).

2.  Tnh cht

a)  Anehit c tnh kh v tnh oxi ho

Tnh oxi ho : RCHO + H2 RCH2OH

Tnh kh :

RCHO + 2AgNO3 + H2O + 3NH3 RCOONH4 + 2Ag + 2NH4NO3

b)  Xeton c tnh oxi ho

c)  Axit cacboxylic c tnh cht chung ca axit

Trong dung dch,  axit cacboxylic phn li thnh ion :

RCOOH H+ + RCOO

Tc dng vi dung dch baz, oxit baz, dung dch mui v vi kim loi ng
trc hiro trong dy hot ng ca cc kim loi.

Tc dng vi ancol (c xc tc) to thnh este :

RCOOH + ROH RCOOR + H2O

ot , H+






  +   

ot , Ni
2R CO R' H R CH(OH) R'

ot


ot , Ni


C = O
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3.  iu ch

a)  iu ch anehit,  xeton

Oxi ho ancol bc I thu c anehit :

RCH2OH + CuO RCHO + Cu + H2O

Oxi ho etilen l phng php hin i  sn xut anehit axetic :

2CH2=CH2 + O2 2CH3CHO

Oxi ho ancol bc II thu c xeton :

b)  iu ch axit cacboxylic

Oxi ho khng hon ton anehit :

Oxi ho ct mch ankan :

R CH2CH2R + RCOOH + RCOOH + H2O

Ln men ancol etylic bng men gim  iu ch axit axetic :

C2H5OH + O2 CH3COOH + H2O

Phng php hin i sn xut axit axetic t metanol :

CH3OH  +  CO CH3COOH

I I  -  Bi  tp

1 . in  (ng)  hoc S (sai)  vo  vung bn  cnh cc cu  sau  :

a)  Anehit va c tnh  kh va c tnh  oxi  ho.

b)  Anehit l hp cht lng tnh.

c)  Khi  tc dng  vi  h iro c xc tc Ni,  anehit chuyn thnh ancol  bc I.

d)  Axit axetic tc dng  c vi  dung dch  baz,  oxit baz,  mui  cacbonat 

v kim loi  ng trc hiro trong dy hot ng ho hc ca cc kim loi.

e)  Oxi  ho khng hon ton ancol  bc I I  thu  c xeton.

g)  Trong cng nghip,  axeton  c tng hp t cumen.

2. Trnh by phng php ho hc  phn bit cc dung dch :  anehit axetic,  axit axetic,
gl ixerol,  ancol  etyl ic.

3. Dn hn hp kh X gm axeti len  v anehit axetic vo dung dch  AgNO3 trong 
amoniac thy to ra kt ta gm hai  cht.  Ly kt ta cho vo dung  dch  axit HCl  d
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thy c kh bay ln  v cn mt phn khng tan  Y.  Ho tan  Y trong dung dch  HNO3
c thy c kh mu  nu  bay ln.  Vit phng trnh  ho hc ca cc phn ng xy ra
 gii  thch  qu trnh  th nghim trn.

4. Cho 1 ,0 gam axit axetic vo ng nghim th nht v 1 ,0 gam axit fomic vo ng
nghim th hai,  sau   cho vo c hai  ng nghim trn  mt lng d bt CaCO3.  n
khi  phn ng xy ra hon  ton  th th tch  kh CO2 thu  c (o  cng iu  kin)  
thot ra

A.  t hai  ng  nghim l bng nhau.

B.  t ng  nghim th nht nhiu  hn t ng nghim th hai.

C.  t ng  nghim th hai  nhiu  hn t ng  nghim th nht.

D.  t mi  ng nghim u ln  hn 2,24 l t (ktc).

5.  Hn hp A c khi  lng 1 0,0 gam gm axit axetic v anehit axetic.  Cho A tc dng
vi  lng d AgNO3 trong dung dch  amoniac thy c 21 ,6 gam Ag kt ta.   trung
ho A cn V ml  dung dch  NaOH 0,20M.

a)  Vit phng trnh  ho hc ca cc phn  ng xy ra.

b)  Tnh  thnh phn phn  trm khi  lng ca mi  cht trong  A v tnh  th tch  dung
dch  NaOH  dng.

6. Vit phng trnh  ho hc ca cc phn  ng hon thnh dy chuyn ho sau  :

7.  Hp cht X c cng thc phn  t C3H6O tc dng c vi  AgNO3 trong  dung dch
NH3.  Cng thc no sau  y l cng thc cu to ca X ?

8.  Cho dung dch  cha 0,580 gam cht hu c n chc X tc dng  vi  mt lng d
AgNO3 trong dung dch  NH3 thu  c 2,1 6 gam bc kt ta.

Xc nh  cng thc phn  t,  vit cng thc cu to v gi  tn  ca hp cht X.

9. Axit fomic tc dng c vi  AgNO3 trong dung dch  NH3 to ra kt ta bc kim loi.
Da vo cu to phn t ca axit fomic  gii  thch,  vit phng trnh  ho hc ca
phn ng.

1 0. Dn hi  ca 3,00 gam etanol  i  vo trong ng s nung nng cha bt CuO d.  
Lm lnh  ngng t  sn  phm hi  i  ra khi  ng s,  c cht lng A.  Khi  A phn
ng hon ton vi  mt lng d dung dch  AgNO3 trong NH3 thy c 8,1 0 gam bc
kt ta.
Tnh hiu  sut ca qu trnh  oxi  ho etanol.
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bi  thc hnh 6

tnh cht ca anehit v 

axit cacboxylic

Bit tin  hnh  mt s th nghim v tnh  cht ho hc ca
anehi t fomic,  axi t axetic.

Rn  luyn  k nng tin  hnh  th nghim.

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 sch, lc nh,  sau  nh 

t t  tng git dung dch NH3 2M cho n khi kt ta sinh ra b ho tan ht.

Dung dch thu c gi l thuc th Ton-len (Tollens).   Nh tip 3 - 5  git dung
dch anehit fomic (fomon) sau  un nng nh hn hp trong vi pht 

khong 60  70 oC.  Quan st s bin i mu sc trn thnh ng nghim.

Th nghim 2. Phn ng ca axit axetic vi qu tm, natri cacbonat 

a) Nhng u a thu tinh vo dung dch axit axetic 10% sau  chm vo mu
giy qu tm.  Nhn xt s thay i mu ca giy qu tm.

b) Rt 1   2 ml dung dch axit axetic m c vo ng nghim ng 1   2 ml
dung dch Na2CO3 c.  a que dim ang chy vo ming ng nghim.  

Quan st hin tng.

I I  -  Vit tng trnh
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Mc lc
Trang

Chng 1  :  S in li

Bi 1 S in  l i 4

Bi 2 Axit,  baz v mui 8

Bi 3 S in  l i  ca nc.  pH.  Cht ch th  axit-baz 11

Bi 4 Phn ng trao i  ion  trong dung dch  cc cht in  l i 1 6

Bi 5 Luyn tp :  Axit,  baz v mui.

Phn ng trao i  ion  trong dung dch  cc cht in  l i     21

Bi 6 Bi thc hnh 1  :  

Tnh  axit-baz.  Phn ng trao i  ion  trong dung  dch  cc cht in  l i 24

Bi c thm :  in  l i  v hng s phn l i 25

Chng 2 :  Nit - Photpho

Bi 7 Nit 28

Bi 8 Amoniac v mui  amoni 32

Bi 9 Axit nitric v mui  nitrat 39

Bi 10 Photpho 46

Bi 11 Axit photphoric v mui  photphat 51

Bi 12 Phn bn ho hc 55

Bi 13 Luyn tp :  Tnh  cht ca nit,  photpho v cc hp cht ca chng 59

Bi 14 Bi thc hnh 2 :  Tnh  cht

ca mt s hp cht nit,  photpho 63

Chng 3 :  Cacbon - Silic

Bi 15 Cacbon 66

Bi 16 Hp cht ca cacbon 71

Bi 17 Sil ic v hp cht ca si l ic 76

Bi 18 Cng nghip si l icat 80

Bi 19 Luyn tp :  Tnh  cht ca cacbon,  si l ic v cc hp cht ca chng 85

Chng 4 :  i  cng v ho hc hu c

Bi 20 M u v ho hc hu c 88

Bi 21 Cng thc phn t hp cht hu c 92

Bi 22 Cu trc phn  t hp cht hu  c 96

Bi 23 Phn ng  hu c 1 03

Bi 24 Luyn tp :  Hp cht hu c,  cng thc phn t

v cng thc cu to 1 06
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Chng 5 :  Hirocacbon no

Bi 25 Ankan 11 0

Bi 26 Xicloankan 11 7

Bi 27 Luyn tp :  Ankan v xicloankan 1 22

Bi 28 Bi thc hnh 3 :  Phn tch  nh  tnh  nguyn t.

iu  ch v tnh  cht ca metan 1 24

Chng 6 :  Hirocacbon khng no

Bi 29 Anken 1 26

Bi 30 Ankaien 1 33

Bi 31 Luyn tp :  Anken v ankaien 1 37

Bi 32 Ankin 1 39

Bi 33 Luyn tp :  Ankin 1 46

Bi 34 Bi thc hnh 4 :  

iu  ch v tnh  cht ca eti len,  axeti len 1 48

Chng 7 :  Hirocacbon thm.  ngun hirocacbon 

thin nhin.  H thng ho v hirocacbon

Bi 35 Benzen v ng ng 

Mt s hirocacbon thm khc 1 50

Bi 36 Luyn tp :  Hirocacbon thm 1 62

Bi 37 Ngun hirocacbon thin  nhin   1 63

Bi 38 H thng ho v hirocacbon 1 71

Chng 8 :  Dn xut halogen - Ancol - Phenol

Bi 39 Dn xut halogen ca hirocacbon 1 74

Bi 40 Ancol 1 79

Bi 41 Phenol 1 89

Bi 42 Luyn tp :  Dn xut halogen,  ancol  v phenol 1 94

Bi 43 Bi thc hnh 5 :  

Tnh  cht ca etanol,  gl ixerol  v phenol 1 96

Chng 9 :  Anehit - Xeton - Axit cacboxylic

Bi 44 Anehit - Xeton 1 98

Bi 45 Axit cacboxylic 205

Bi 46 Luyn tp :  Anehit - Xeton - Axit cacboxylic 21 2

Bi 47 Bi thc hnh 6 :  

Tnh  cht ca anehit v axit cacboxylic 21 6
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A
Aluminosil icat  .  .  .  .  .  .  .  .  .  .  .  . 77

Amoni  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 36,37

clorua  .  .  .  .  .  .  .  . 33,  36,  55

nitrat  .  .  .  .  .  .  .  .  .  .  .  .  . 37,  55

nitrit  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31 ,  37

sunfat  .  .  .  .  .  .  .  .  .  .  .  . 33,  55

Amoniac  .  .  .  .  .  .  .  .  .  .  .  .  .  . 32-35

Amophot  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 58

Ancol  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1 79-1 87

benzyl ic  .  .  .  .  .  .  .  .  .  .  .  .  . 1 79

butyl ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1 81

etyl ic  .  .  .  .  .  .  .  .  .  .  .1 81 -1 85

metyl ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .1 81

isobutyl ic  .  .  .  .  .  .  .  .  .  .  .  . 1 81

isopropylic  .  .  .  .  .  .  .  .  .  . 1 81

sec-butyl ic  .  .  .  .  .  .  .  .  .  . 1 81

tert-butyl ic  .  .  .  .  .  .  .  .  .  . 1 81

Anehit  .  .  .  .  .  .  .  .  .  .  .  . 1 98-201

axetic  .  .  .  .  . 1 84,  1 98-201

butiric  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 99

fomic  .  .  .  .  .  .  .  .  .  .  . 1 98-201

Ankaien  .  .  .  .  .  .  .  .  .  . 1 33-1 35

l in  hp  .  .  .  .  .  .  .  .  . 1 33-1 35

Ankan  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11 0-11 6

Anken  .  .  .  .  .  .  .  .  .  .  .  .  . 1 26-1 32

Ankin  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 39-1 45

Ankyl  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 111

Anlen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 33

Apatit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48-49

A-r-ni-ut  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3,  8

Axeti len  .  .  .  .  .  .  .  .  .  .  . 1 39,  1 44

Axeton  .  .  .  .  .  .  .  .  .  .  .  . 1 84,  201

Axetophenon

Axit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8,  21  

aipic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 206

axetic  .  .  .  .  .  .  .  .  . 206,  207

butanoic (butiric)  .  .  . 206

cacbonic  .  .  .  .  .  .  .  .  .  .  .  .  . 73

cacboxylic  .  .  .  .  . 205-21 0

flohiric  .  .  .  .  .  .  .  .  .  .  .  .  .  . 78

fomic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 206

isovaleric  .  .  .  .  .  .  .  .  .  .  . 206

khng no,  

n  chc,  mch h  .  . 205 

malonic  .  .  .  .  .  .  .  .  .  .  .  .  . 206

3-metyl-butanoic  .  .  .  . 206

4-metyl-pentanoic  .  . 206

mt nc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8

nhiu  nc  .  .  .  .  .  .  .  .  .  .  .  .  . 8

nitric  .  .  .  .  .  .  .  .  .  .  .  .  .  . 39-42

no,  n chc,  

mch h  .  .  .  .  .  .  .  .  .  .  .  . 205

pentanoic  .  .  .  .  .  .  .  .  .  .  . 206

picric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 92

photphoric  .  .  .  .  .  .  .  .  .  .  . 51

propinoic  .  .  .  .  .  .  .  .  .  .  . 206

sil ixic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 78

thm,  n chc  .  .  .  .  . 205

valeric  .  .  .  .  .  .  .  .  .  .  .  .  .  . 206

B
Bc axeti lua  .  .  .  .  .  .  .  .  .  .  .  . 1 42

Bc nitrat  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 43

Baz  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8

Bc

ancol  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 80

dn  xut halogen  .  .  . 1 75

nguyn t C  .  .  .  .  .  .  .  . 11 2

Benzen  .  .  .  .  .  .  .  .  .  .  . 1 50,  1 61

Benzyl  bromua  .  .  .  .  .  .  .  .  . 1 54

Brombenzen  .  .  .  .  .  .  .  .  .  .  . 1 75

Butan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 111

Butan-1 -ol   .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 81

Butan-2-ol  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 81

Butanal   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 99

Butaien   .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 33

Buta-1 ,2-ien   .  .  .  .  .  .  .  .  .  . 1 33

Buta-1 ,3-ien   .  .  .  .  .  . 1 33-1 35

But-1 -en  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 27

But-2-en   .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 27

cis-But-2-en  .  .  .  .  .  .  .  .  .  .  .  . 1 27

trans-But-2-en  .  .  .  .  .  .  .  .  . 1 27

But-1 -in  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 40

Buti len  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 27

C
Cacbon  .  .  .  .  .  .  .  .  .  .  .  .  .  . 66-69

ioxit  .  .  .  .  .  .  .  .  .  .  .  .  . 72,73

monooxit  .  .  .  .  .  .  .  .  . 71 ,72

tetraclorua  .  .  .  .  .  .  .  .  .  . 11 3

v nh  hnh  .  .  .  .  .  .  .  .  . 67

Cacboxyl   .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 207

Cacbua kim loi  .  .  .  .  .  .  .  .  . 68

Canxi

aluminat  .  .  .  .  .  .  .  .  .  .  .  .  . 82

cacbonat  .  .  .  .  .  .  .  .  .  .  .  .  . 74

cacbua  .  .  .  .  .  .  .  .  .  .  .  .  . 1 43

sil icat  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 82

Canxit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 69

Cao lanh  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 77

Cao su   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 35

buna  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 35

cloropren  .  .  .  .  .  .  .  .  .  .  . 1 76

Cn bng in  l i   .  .  .  .  .  .  .  .  .  . 6

Cht ch th  

axit - baz  .  .  .  .  .  .  .  .  .  .  . 1 3,  1 4

Cht in  l i  .  .  .  .  .  .  .  .  .  .  .  . 5,  6

Clanhke  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 82

Clometan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11 3

Mc lc tra cu
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1 -Clopropan  .  .  .  .  .  .  .  .  .  .  .  . 11 3

2-Clopropan  .  .  .  .  .  .  .  .  .  .  .  . 11 3

Clorofom  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11 3

Cng thc cu to  .  .  .  .  .  .  . 96

Cng thc 

n gin  nht  .  .  .  .  .  .  .  . 92-94

Cng thc phn t  .  .  .  .  .  . 93

Crckinh   .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 65

Cumen  .  .  .  .  .  .  .  .  .  .  .  . 1 92,  202

D

Dn xut ca 

hirocacbon  .  .  .  .  .  .  .  . 88,  1 06

Dn xut halogen  . 11 3,  1 74

Du  izen  .  .  .  .  .  .  .  .  .  .  .  . 1 65

Du ho  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 65

Du m  .  .  .  .  .  .  .  .  .  .  . 11 4,  1 63

Du  nhn  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 65

Dim  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48



 hoa  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 69

 phn  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 69

 vi   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 69

 x vn  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 77

t st  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 81

ec-1 -in  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 40

iclometan  .  .  .  .  .  .  .  .  .  .  .  .  . 11 3

ietyl  ete  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 84

imetyl  axeti len  .  .  .  .  .  .  .  . 1 39

imetyl  xeton  .  .  .  .  .  .  .  .  .  . 201

iphotpho pentaoxit  .  .  .  .  . 48

iphotpho trioxit  .  .  .  .  .  .  .  .  . 48

ivinyl  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 33

olomit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 69

 gm  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 81

ng ng  .  .  .  .  .  .  .  .  .  . 98,  99

ng(I I )  gl ixerat  .  .  .  .  .  .  .  . 1 83

ng nitrat  .  .  .  .  .  .  .  .  .  .  .  .  .  . 40

ng phn  .  .  .  .  .  .  .  .  .  .  .  .  .  . 99

cu to  .  .  .  .  .  .  .  .  . 99,  1 26

hnh  hc  .  .  .  .  .  .  .  . 99,  1 26

mch cacbon  .  .  . 99,  1 1 0,

1 26,  1 39

E

Etan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 111

Etanal  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 99

Etanoic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 206

Etanol   .  .  .  .  .  .  .  .  .  .  .  . 1 81 ,  1 85

Ete etyl ic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 84

Eten  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 27

Eti len  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 26

Etin  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 40

Etyl  axetat  .  .  .  .  .  .  .  .  .  .  .  .  . 209

Etylaxeti len   .  .  .  .  .  .  .  .  .  .  .  . 1 39

Etylbenzen  .  .  .  .  .  .  .  .  .  .  .  .  . 1 57

Eyl  clorua  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 76

Etylen  gl icol  .  .  .  .  .  .  .  .  .  .  .  . 1 80

Etylxiclohexan  .  .  .  .  .  .  .  .  . 1 57

F

Fenspat  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 77
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