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ESTE -  LIPIT

  Cau tao, tnh chat cua este va lipit.

  Phan ng xa phong hoa.

  Xa phong va cac chat giat ra tong hp.
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M hnh  cc phn t x phng

Chng
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Este

 Bit cng thc cu to ca este v mt vi  dn xut ca axit cacboxylic.

 Bit tnh  cht vt l ,  tnh  cht ho hc v ng dng ca este.

I   Khi nim v este v dn xut khc ca axit cacboxylic

1 . Cu to phn t 

Khi thay nhm OH  nhm cacboxyl ca axit cacboxylic bng nhm OR th
c este.

Este n gin c cng thc cu to nh sau :  

vi R,  R  l gc hirocacbon no,  khng no hoc thm
(tr trng hp este ca axit fomic c R l H).

Este l dn xut ca axit cacboxylic.  Mt vi dn xut khc ca axit cacboxylic
c cng thc cu to nh sau :  

2. Cch gi tn este

Tn este gm :  tn gc hirocacbon R  tn anion gc axit (ui at).

3. Tnh cht vt l ca este

Gia cc phn t este khng c lin kt hiro v th este c nhit  si thp
hn so vi axit v ancol c cng s nguyn t C.

H C O C2H5

O

etyl fomat

CH3 C O CH=CH2

O

vinyl axetat

C6H5 C O CH3

O

metyl benzoat

CH3 C O CH2C6H5

O

benzyl axetat

R C O C R

O O

anhirit axit

R C X

O

halogenua axit

R C NR

O

amit
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Cc este thng l nhng cht lng, nh hn nc, rt t tan trong nc, c kh
nng ho tan c nhiu cht hu c khc nhau.  Nhng este c khi lng phn
t rt ln c th  trng thi rn (nh m ng vt,  sp ong,. . .).  Cc este thng
c mi thm d chu,  chng hn isoamyl axetat c mi chui chn,  etyl butirat

c mi da,  etyl isovalerat c mi to,. . .

II   Tnh cht ho hc ca este

1 . Phn ng  nhm chc

a)  Phn ng thu phn

Este b thu phn c trong mi trng axit v mi trng kim.  Thu phn este
trong mi trng axit l phn ng nghch vi phn ng este ho :

Thu phn este trong mi trng kim l phn ng mt chiu v cn c 
gi l phn ng x phng ho :

RCOOR  + NaOH  RCOONa + ROH

b)  Phn ng kh

Este b kh bi liti nhm hirua (LiAlH4),  khi  nhm (gi l 

nhm axyl)  tr thnh ancol bc I :  

2. Phn ng  gc hirocacbon

Este c th tham gia phn ng th,  cng, tch,  trng hp,  Sau y ch xt
phn ng cng v phn ng trng hp.

a)  Phn ng cng vo gc khng no : Gc hirocacbon khng no  este c phn
ng cng vi H2,  Br2,  Cl2,. . .  ging nh hirocacbon khng no.  Th d :

metyl oleat                                                                     metyl stearat

oNi, t
3 2 7 2 7 3 2 3 2 16 3CH [CH ] CH=CH[CH ] COOCH  + H  CH [CH ] COOCH

o
4LiAlH , t

2R COO R ' R CH OH R ' OH     + 

R C

O

o
2H O, t



o
2 4H SO , t

R COO R ' H OH R COOH R ' OH  +   + 
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b)  Phn ng trng hp : Mt s este n gin c lin kt C = C tham gia phn
ng trng hp ging nh anken.  Th d :

III   iu ch v ng dng

1 . iu ch

a)  Este ca ancol

Phng php thng dng  iu cheste ca ancol l un hi lu (xem hnh 4.3a,
SGK Ho hc 11  nng cao) ancol vi axit hu c,  c H2SO4 c xc tc,  phn

ng ny c gi l phn ng este ho.  Th d :

Phn ng este ho l phn ng thun nghch.   nng cao hiu sut ca phn
ng (tc chuyn dch cn bng v pha to thnh este)  c th ly d mt trong
hai cht u hoc lm gim nng  cc sn phm.  Axit sunfuric va lm xc
tc va c tc dng ht nc, do  gp phn lm tng hiu sut to este.  

b) Este ca phenol :  iu ch este ca phenol khng dng axit cacboxylic m
phi dng anhirit axit hoc clorua axit tc dng vi phenol.  Th d :

2. ng dng 

Este c kh nng ho tan tt cc cht hu c,  k c hp cht cao phn t,  nn
c dng lm dung mi (th d : butyl v amyl axetat c dng  pha sn
tng hp).

Poli(metyl acrylat)  v poli(metyl metacrylat)  dng lm thu tinh hu c.
Poli(vinyl axetat)  dng lm cht do,  hoc thu phn thnh poli(vinyl ancol)
dng lm keo dn.  Mt s este ca axit phtalic c dng lm cht ho do,
lm dc phm.

Mt s este c mi thm ca hoa qu c dng trong cng nghip thc phm
(ko bnh, nc gii kht)  v m phm (x phng, nc hoa,.. .).

C6H5 OH + (CH3CO)2O CH3COOC6H5  + CH3COOH

anhirit axetic phenyl axetat

CH3COOH + (CH3)2CHCH2CH2OH CH3COOCH2CH2CH(CH3)2  + H2O

ancol isoamylic isoamyl axetat

H2SO4,  t
o

nCH2 = CH C O CH3

metyl acrylat

O

( CH CH2 )n

poli(metyl acrylat)

COOCH3

xt,  to
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Bi tp

1 . Hy xp cng thc  ct phi  vo mt trong cc loi  cht  ct tri  cho ph hp :

2. a)  Vit cng thc cu to cc ng phn  ng vi  cng thc phn t C2H4O2.

b)  Gi  tn  cc ng phn c nhm C=O.

c)  Nhng cht no c phn ng  trng  bc,  v sao ?

3. a)  So snh phn ng thu phn este trong dung dch  axit v trong  dung  dch  kim.

b)  Hon thnh cc phng trnh  phn ng sau  :

CH3COOCH2CH2CH(CH3)2 + H2O

CH3OOCCH2CH2CH(CH3)2 + H2O

C6H5COOCH3 + NaOH 

C6H5OOCCH3 + NaOH

4. Cch no sau  y c th dng  iu  ch etyl  axetat ?

A.  un hi  lu  hn hp etanol,  gim v axit sunfuric c.  

B.  un hi  lu  hn hp axit axetic,  ru trng v axit sunfuric c.

C.  un si hn hp etanol,  axit axetic v axit sunfuric c trong cc thu tinh chu nhit.

D.  un hi  lu  hn hp etanol,  axit axetic v axit sunfuric c.  

5. Cho axit sal ixyl ic (axit ohiroxibenzoic)  phn  ng vi
metanol  c axit sunfuric xc tc ngi  ta thu  c metyl  
sal ixylat (C8H8O3)  dng lm thuc xoa bp gim au.  Cho

axit sal ixyl ic phn ng vi  anhirit axetic (CH3CO)2O,  thu

c axit axetylsal ixyl ic (C9H8O4)  dng lm thuc cm

(aspirin).



o
2H O , t



o
2H O , t



+ oH , t



+ oH , t
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A.  Axit cacboxylic 1 .  RCOOR

B.  Anhirit axit 2.  RCOOH

C.  Este 3.  RCOOCOR

D.  Halogenua axit 4.  RCOCl

5.  RCOR

COOH 

OH 



a)  Hy dng cng thc cu to vit cc phng trnh  phn ng  nu.

b)  Vit phng trnh  phn ng ca metyl  sal ixylat v axit axetylsal ixyl ic vi  dung dch
NaOH.

6.  x phng ho hon  ton 2,22 gam hn hp hai  este ng phn  A v B cn  dng
30ml  dung dch  NaOH 1 M.  Khi  t chy hon ton hn  hp hai  este  th thu  c

kh CO2 v hi  nc vi  t l th tch  .  Hy xc nh  cng thc 

cu to v gi  tn  A v B.

Nc hoa l mt hn  hp gm hng trm cht c mi  thm nhm mang li  cho
con  ngi  s sng khoi  v khu  gic.

Mi  cht thm gi  l  mt n  hng.  Cc n  hng thng thuc loi  ancol ,
anehit,  xeton  v este.  Trc kia cc n  hng ch tch  c t tinh  du  thc
vt (xem bi  tecpen),  v vy gi thnh  ca chng rt cao,  chng hn  1  gam tinh
du  hoa hng t hn  1  gam vng.

Nh s pht trin  ca ho hc hu  c,  ngi  ta  tng hp c nhiu  n
hng c trong thin  nhin  nhng vi  gi r hn  nhiu.  Th d  :

Nc hoa 

2 2
H O C O

V : V = 1:1

8

Este v nc hoa

CH2COOCH3

CH2OOCCH3

geranyl axetat,  mi hoa hng heion,  mi hoa nhi

[CH2]4CH3

O



LIPIT 

 Bit trng thi  t nhin  v tm quan trng ca l ipit.

 Bit tnh  cht vt l  v tnh  cht ho hc ca cht bo.

 Bit s dng cht bo mt cch hp l .

I  Khi  nim, Phn loi v trng thi t nhin

1 . Khi nim v phn loi

Lipit l nhng hp cht hu c c trong t bo sng, khng ho tan trong nc
nhng tan trong cc dung mi hu c khng phn cc nh :  ete,  clorofom, xng
du,. . .  Lipit bao gm cht bo,  sp,  steroit,  photpholipit,. . .(xem t liu  bi 4)
hu ht chng u l cc este phc tp.  Di y ta ch xem xt v cht bo.

Cht bo l trieste ca glixerol vi cc axit monocacboxylic c s chn nguyn
t cacbon (khong t 12 C n 24 C) khng phn nhnh (axit bo),  gi chung
l triglixerit hay triaxylglixerol.  Cht bo c cng thc chung nh trnh by 

hnh 1 .1a.

Hnh 1.1.  

a) Cng thc cu to ca cht bo: R1 ,  R2,  R3 l cc gc hirocacbon no 
hoc khng no,  khng phn nhnh,  c th ging nhau hoc khc nhau.

b) M hnh phn t cht bo tripanmitin (tripanmitoylglixerol).

Khi thu phn cht bo th thu c glixerol v axit bo.  Axit bo no thng
gp l :

CH3 [CH2]14 COOH CH3 [CH2]16 COOH

axit panmitic,  tnc 63
oC  axit stearic,  tnc 70

oC
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Axit bo khng no thng gp l :

2. Trng thi t nhin

Cht bo l thnh phn chnh ca du m ng, thc vt.  Sp in hnh l sp
ong.  Steroit v photpholipit c trong c th sinh vt v ng vai tr quan trng
trong hot ng sng ca chng (xem t liu  bi 4).

II  Tnh cht ca cht bo

1 . Tnh cht vt l

Cc triglixerit cha ch yu cc gc axit bo no thng l cht rn  nhit 
phng, chng hn nh m ng vt (m b,  m cu,. . .).  Cc triglixerit cha ch
yu cc gc axit bo khng no thng l cht lng  nhit  phng v c
gi l du.  N thng c ngun gc thc vt (du lc,  du vng,. . .)  hoc t
ng vt mu lnh (du c).

Cht bo nh hn nc v khng tan trong nc, tan trong cc dung mi hu
c nh :  benzen, xng, ete,. . .

2. Tnh cht ho hc

a)  Phn ng thu phn trong mi trng axit

Khi un nng vi nc c xc tc axit,  cht bo b thu phn to ra glixerol v
cc axit bo :

b)  Phn ng x phng ho

Khi un nng cht bo vi dung dch kim (NaOH hoc KOH) th to ra 
glixerol v hn hp mui ca cc axit bo.  Mui natri hoc kali ca cc axit
bo chnh l x phng :  

CH2OCOR1

CHOCOR2      
+   3H2O

CH2OCOR3

triglixerit glixerol

CH2OH

CHOH

CH2OH

cc axit bo

R1
COOH

R2
COOH

R3
COOH

+
H+,  to
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CH3[CH2]7 [CH2]7COOH

H H

C = C

axit oleic,  tnc  1 3
oC

CH3[CH2]4 CH2

H H H H

C = C

axit linoleic,  tnc  5
oC

C = C

[CH2]7COOH



Phn ng ca cht bo vi dung dch kim c gi l phn ng x phng ho.

Phn ng x phng ho xy ra nhanh hn phn ng thu phn trong mi trng
axit v khng thun nghch.

c)  Phn ng hiro ho

Cht bo c cha cc gc axit bo khng no tc dng vi hiro  nhit  v
p sut cao c Ni xc tc.  Khi  hiro cng vo ni i C=C :

d)  Phn ng oxi ho

Ni i C=C  gc axit khng no ca cht bo b oxi ho chm bi oxi khng
kh to thnh peoxit,  cht ny b phn hu thnh cc sn phm c mi kh chu.  
 l nguyn nhn ca hin tng du m  lu b i.

III   Vai tr ca cht bo
1 . Vai tr ca cht bo trong c th

Cht bo l thc n quan trng ca con ngi.  rut non, nh tc dng xc tc
ca cc enzim nh lipaza v dch mt,  cht bo b thu phn thnh axit bo v
glixerol ri c hp th vo thnh rut.  ,  glixerol v axit bo li kt hp
vi nhau to thnh cht bo ri c mu vn chuyn n cc t bo.  Nh
nhng phn ng sinh ho phc tp,  cht bo b oxi ho chm to thnh CO2,

H2O v cung cp nng lng cho c th.  Cht bo cha s dng c tch lu

vo cc m m.  V th trong c th cht bo l ngun cung cp v d tr nng
lng.  Cht bo cn l nguyn liu  tng hp mt s cht khc cn thit cho
c th.  N cn c tc dng bo m s vn chuyn v hp th cc cht ho tan
c trong cht bo.

CH2OCOC17H33

CHOCOC17H33
    
+   3H2

CH2OCOC17H33

triolein (lng) tristearin (rn)

CH2OCOC17H35

CHOCOC17H35

CH2OCOC17H35

Ni,  to,  p

CH2OCOR1

CHOCOR2      
+   3NaOH

CH2OCOR3

triglixerit glixerol

CH2OH

CHOH

CH2OH

x phng

R1
COONa

R2
COONa

R3
COONa

+to
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2. ng dng trong cng nghip

Trong cng nghip, mt lng ln cht bo dng  iu chx phng, glixerol v
ch bin thc phm. Ngy nay, ngi ta  s dng mt s du thc vt lm
nhin liu cho ng c iezen.

Glixerol c dng trong sn xut cht do,  m phm, thuc n,. . .  Ngoi ra,
cht bo cn c dng trong sn xut mt s thc phm khc nh m si,  
 hp,. . .

Bi tp

1 . Hy chn nhn nh  ng :

A.  Lipit  l cht bo.

B.  Lipit l tn  gi  chung cho du  m ng,  thc vt.

C.  Lipit l este ca gl ixerol  vi  cc axit bo.

D.  Lipit l nhng hp cht hu c c trong  t bo sng,  khng ho tan  trong nc,

nhng ho tan  trong  cc dung  mi  hu c khng phn cc.  Lipit bao gm cht bo,

sp,  steroit,  photpholipit, . . .

2. a)  Hy phn bit cc khi  n im :  l ipit,  cht bo,  du  (n),  m (n).

b)  V mt ho hc,  du  m n  khc du  m bi  trn  v bo qun my mc nh th

no ?

3. Cho bng s l iu  sau  :

Axit bo : axit stearic      axit panmitic axit oleic

tnc,  
oC : 70 63 1 3

Trigl ixerit : tristearin tripanmitin triolein

tnc,
oC : 71 ,5 65,5 5,5

a)  Vit cng thc cu to cc cht bo ni  trn.

b)  Du  hng dng c hm lng cc gc oleat (gc ca axit oleic)  v gc l inoleat

(gc ca axit l inoleic)  ti  85%,  cn li  l gc stearat v panmitat.  Du  ca cao c hm

lng gc stearat v panmitat ti  75%,  cn li  l gc oleat v l inoleat.  Hi  du  no

ng c  nhit  thp hn,  v sao ?
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4. a)  V sao cht bo khng tan  trong nc m tan  trong cc dung mi  hu c khng

phn cc ?

b)  So snh nhit  nng chy,  nhit  si  ca trigl ixerit cha cc gc axit bo no v
trigl ixerit cha cc gc axit bo khng no.  

5. Hy vit phng trnh  phn ng ca cht bo c cng thc cu to nh sau  :

a)  vi  dung dch  KOH un  nng.

b)  vi  I2 d.

c)  vi  H2 d,  c Ni  xc tc,   nhit  v p sut cao.

6.  nh gi lng axit bo t do c trong cht bo ngi  ta dng ch s axit.  l s

mil igam KOH cn  trung ho axit bo t do c trong  1  gam cht bo (ni  gn  l

trung ho 1  gam cht bo).

a)  Tnh  ch s axit ca mt cht bo,  bit rng  trung  ho 1 4 gam cht bo  cn 
1 5 ml  dung dch  KOH 0,1 M.

b)  Tnh  khi  lng NaOH cn thit  trung ho 1 0 gam mt cht bo c ch s axit 

l 5,6.

CH2 O CO [CH2]1 4CH3

CH O CO [CH2]7CH = CH[CH2]7CH3

CH2 O CO [CH2]7CH = CH CH2 CH = CH[CH2]4CH3

13



Cht git ra

 Bit khi  nim v cht git ra v tnh  cht git ra.

 Bit thnh phn,  cu to,  tnh cht ca x phng v cht git ra tng hp.  

 Bit s dng x phng v cht git ra tng hp mt cch hp l.

I  Khi  nim v tnh cht ca Cht git ra

1 . Khi nim cht git ra

Cht git ra l nhng cht khi dng cng vi nc th c tc dng lm sch
cc cht bn bm trn cc vt rn m khng gy ra phn ng ho hc vi cc
cht .

T c xa,  con ngi  bit dng cc cht git ra ly trc tip t thin nhin
nh :  b kt,  b hn,. . .  Trc khi ho hc hu c ra i,  ngi ta cng  bit
nu x phng t du m vi cc cht kim.  X phng chnh l hn hp cc
mui natri (hoc kali)  ca cc axit bo.  Ngy nay, ngi ta cn tng hp ra
nhiu cht khng phi l mui natri (hoc kali)  ca cc axit bo,  nhng c tc
dng git ra tng t x phng.  Chng c gi l cc cht git ra tng hp
v c ch thnh cc loi bt git,  kem git,. . .

Hnh 1.2. Mt s cht git ra thng gp

14
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2. Tnh cht git ra

a)  Mt s khi nim lin quan

Cht ty mu lm sch cc vt mu bn nh nhng phn ng ho hc.  Th d :
nc Gia-ven, nc clo oxi ho cht mu thnh cht khng mu ;  SO2 kh cht

mu thnh cht khng mu.  Cht git ra,  nh x phng, lm sch cc vt bn
khng phi nh nhng phn ng ho hc (xem mc c).

Cht a nc l nhng cht tan tt trong nc, nh :  metanol,  etanol,  axit 
axetic,  mui axetat kim loi kim,.. .

Cht k nc l nhng cht hu nh khng tan trong nc, nh :  hirocacbon,
dn xut halogen,. . .  Cht k nc th li a du m, tc l tan tt vo du m.
Cht a nc th thng k du m, tc l khng tan trong du m.

b)  c im cu trc phn t mui natri ca axit bo

Hnh 1.3. Cu trc phn t mui natri stearat :
a) Cng thc cu to thu gn nht ;  b)  M hnh c

Phn t mui natri ca axit bo gm mt u a nc l nhm COONa+

ni vi  mt ui k nc, a du m l nhm CxHy (thng x  15).  

Cu trc ho hc gm mt u a nc gn vi mt ui di a du m l hnh
mu chung cho phn t cht git ra.

c)  C ch hot ng ca cht git ra

Ly trng hp natri stearat lm th d,  nhm CH3[CH2]16 ,  ui a du m

ca phn t natri stearat thm nhp vo vt du bn, cn nhm COONa+ a
nc li c xu hng ko ra pha cc phn t nc (hnh 1 .4a).  Kt qu l 
vt du b phn chia thnh nhng ht rt nh c gi cht bi cc phn t 
natri stearat,  khng bm vo vt rn na m phn tn vo nc ri b ra tri

i (hnh 1 .4b).   
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Hnh 1.4.

a) S nh hng cc phn t natri stearat khi tip xc vi nc v cht bn ;
b)  Cc ht du rt nh c gi cht bi cc phn t natri stearat phn tn vo nc

II   X phng

1 . Sn xut x phng

Phng php thng thng sn xut x phng l un du thc vt hoc m
ng vt (thng l loi khng dng  n) vi dung dch NaOH hoc KOH 
nhit  v p sut cao.  Sau khi phn ng x phng ho kt thc,  ngi ta cho
thm natri clorua vo v lm lnh.  X phng tch ra khi dung dch c cho
thm ph gia v p thnh bnh.  Dung dch cn li c loi tp cht,  c c ri
li tm tch mui natri clorua  thu ly glixerol.  Nh my X phng H Ni
sn xut theo quy trnh ny.

Ngi ta cn sn xut x phng bng cch oxi ho parafin ca du m nh oxi
khng kh,   nhit  cao,  c mui mangan xc tc,  ri trung ho axit sinh ra
bng NaOH :

RCH2CH2R  RCOOH + RCOOH RCOONa + RCOONa

Mui natri ca cc axit c phn t khi nh tan nhiu cn mui natri ca cc
axit phn t khi ln khng tan trong dung dch natri clorua.  Chng c tch
ra gi l x phng tng hp.  X phng tng hp c tnh cht git ra tng t
x phng thng.

2. Thnh phn ca x phng v s dng x phng

Thnh phn chnh ca x phng l cc mui natri (hoc kali)  ca axit bo,
thng l natri stearat (C17H35COONa),  natri panmitat (C15H31COONa),  natri

oleat (C17H33COONa),. . .  Cc ph gia thng gp l cht mu, cht thm.  
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H2O

C1 7H35COONa

Vt du
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X phng dng trong tm gi,  git gi,. . .  c u im l khng gy hi cho da,

cho mi trng (v d b phn hu bi vi sinh vt c trong thin nhin).  

X phng c nhc im l khi dng vi nc cng (nc c cha nhiu ion

Ca2+ v Mg2+)  th cc mui canxi stearat,  canxi panmitat,. . .  s kt ta lm gim

tc dng git ra v nh hng n cht lng vi si.   

III   Cht git ra tng hp

1 . Sn xut cht git ra tng hp

 p ng nhu cu to ln v a dng v cht git ra,  ngi ta  tng hp ra

nhiu cht da theo hnh mu phn t x phng (tc l gm u phn cc gn

vi ui di khng phn cc),  chng u c tnh cht git ra tng t x phng

v c gi l cht git ra tng hp.  Th d :

CH3[CH2]10 CH2O Na+ CH3[CH2]10 CH2C6H4 Na+

natri lauryl sunfat                                  natri oecylbenzensunfonat

Cht git ra tng hp c iu ch t cc sn phm ca du m.  Chng hn,

oxi ho parafin c axit cacboxylic,  hiro ho axit thu c ancol,  cho ancol

phn ng vi H2SO4 ri trung ho th c cht git ra loi ankyl sunfat :

RCOOH RCH2OH RCH2OSO3H RCH2O Na+

2. Thnh phn v s dng cc ch phm t cht git ra tng hp

Cc ch phm nh bt git,  kem git,  ngoi cht git ra tng hp, cht thm,

cht mu ra,  cn c th c cht ty trng nh natri hipoclorit,. . .  Natri hipoclorit

c hi cho da khi git bng tay.  

u im ca cht git ra tng hp l dng c vi nc cng, v chng t b

kt ta bi ion canxi.  Nhng cht git ra tng hp c cha gc hirocacbon

phn nhnh gy  nhim cho mi trng, v chng rt kh b cc vi sinh vt

phn hu.

3SO
NaOH


2 4H SO


Kh



3SO3SO

17



Bi tp

1 . Hy chn khi  nim ng :

A.  Cht git ra l nhng cht c tc dng ging nh x phng nhng c tng hp
t du  m.

B.  Cht git ra l nhng cht c tc dng lm sch  cc vt bn  trn  b mt vt rn.

C.  Cht git ra l nhng cht khi  dng cng vi  nc th c tc dng lm sch cc
vt bn bm trn  cc vt rn.

D.  Cht git ra l nhng cht khi  dng cng vi  nc th c tc dng lm sch cc
vt bn bm trn  cc vt rn  m khng gy ra phn ng ho hc vi  cc cht .

2. a)  Hy cho bit s ging nhau v khc nhau v cu  to gia cc phn t x phng

v cc phn t cht git ra tng hp.

b)  V  sao x phng c tc dng git ra ?

3. a)  Hy k ra mt vi  loi  qu hoc cy v cch dng chng  git ra.

b)  Nu  u,  nhc im ca b kt,  x phng,  bt git.

4. Chn d on ng trong 2  d on sau  :

B kt c tc dng  git ra v trong   c nhng cht oxi  ho mnh (hoc kh
mnh).

B kt c tc dng git ra v trong  c nhng cht c cu to kiu  u  phn  cc
gn vi  ui  khng phn cc ging nh phn t x phng.

Em hy ly nc b kt,  nc x phng v nc Gia-ven.  Nhng vo mi  loi  nc
 mt mu giy mu hoc mt cnh hoa hng  quan  st.  Sau   cho vo  1  git
du  n,  lc k v quan st.  Kt qu cc th nghim ny s gip em la chn d on
ng.

5.  C 3 ng nghim :  ng A cha 3 ml  nc ct v 3 git dung dch  canxi  clorua bo ho,

ng B cha 3 ml  nc x phng,  ng C cha 3 ml  nc x phng v 3 git dung dch

canxi  clorua bo ho.  Cho vo mi  ng nghim 5 git du  n,  lc u.  Hy d on

hin  tng xy ra v gii  thch.

6. Tin hnh th nghim nh  bi  tp 5,  nhng thay nc x phng bng nc bt git.

Hy d on hin  tng xy ra v gii  thch.

18



Luyn tp 
Mi lin h gia hirocacbon 
V mt s dn xut ca hirocacbon

 Bit cc phng php chuyn ho gia cc loi  hirocacbon.  

 Bit cc phng php chuyn ho gia hirocacbon,  dn xut halogen

v cc dn xut cha oxi.

I   Mi lin h gia cc loi hirocacbon

1 . Chuyn hirocacbon no thnh khng no v thm

a)  Phng php ehiro ho

b)  Phng php crckinh

CnH2n+2 CxH2x+2 + CyH2y (x + y = n) 

2. Chuyn hirocacbon khng no v thm thnh no

a)  Phng php hiro ho khng hon ton

R  C  C  R   R  CH = CH  R  RCH2CH2R

b)  Phng php hiro ho hon ton

CnH2(nx) + (x + 1 ) H2 CnH2n+2 (x = 1 ,  2)

CnH2n6 + 3H2 CnH2n

aren xicloankan

oNi, t


oNi, t


2
o

H

Ni, t

+


2

o
3

H

Pd/PbCO , t

+



oxt, t


o o o

2 2 2

xt, t xt, t xt, t

n 2n 6 n 2n 2 n 2n n 2n 24H H H
C H C H C H C H

 +   
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II  Mi lin h gia hirocacbon v dn xut cha oxi  
ca hirocacbon

1 . Chuyn hirocacbon trc tip thnh dn xut cha oxi

a)  Oxi ho hirocacbon  iu kin thch hp : Oxi ho ankan, anken, aren 

nhit  cao vi xc tc thch hp thu c dn xut cha oxi.  Th d :

R  CH2 CH2  R  RCOOH   + RCOOH

b)  Hirat ho anken thnh ancol

c) Hirat ho ankin to thnh anehit hoc xeton 

2. Chuyn hirocacbon thnh dn xut cha oxi qua dn xut halogen

a)  Th nguyn t H bng nguyn t halogen ri thu phn

b) Cng halogen hoc hiro halogenua vo hirocacbon khng no ri thu phn

RCH=CH2 RCHCH3

X
RCHCH3

OH

+ HX + NaOH, H2O, to

o o
2 2

o
2

X ,as, (t ) NaOH, H O, t

X , Fe NaOH, t , p

R H R X R OH

Ar H Ar X Ar OH

+ +

+ +

    

    

RC  CR RCH2CR[RCH=CR]
OH O

+ H2O
xt,  to

oH , t , p
2 2 3R CH CH H O R CH(OH) CH

+
 = +   

o
2O , xt, t+
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3. Chuyn ancol  v dn xut halogen thnh hirocacbon 

a)   Tch nc t ancol thnh anken 

b)   Tch hiro halogenua t dn xut halogen thnh anken

4. Chuyn ho gia cc dn xut cha oxi

a) Phng php oxi ho

Oxi ho nh ancol bc I,  bc II th c anehit,  xeton.  Oxi ho mnh cc dn

xut cha oxi th c axit cacboxylic :

b)  Phng php kh

 Kh anehit,  xeton thnh ancol :

 Kh este thnh ancol :  

c)  Este ho v thu phn este

+ oH , t

2RCOOH  +  R'OH RCOOR ' H O +

o
4LiAlH , t

2R COO R ' R CH OH R ' OH     + 

oNi, t
2R CO R ' H R CHOH R '  +   

oCuO, t
R CHOH R ' R CO R '

+

    

oCuO, t [O]
2R CH OH R CH O R COOH

+

    =  

C = CCH CX
KOH/C2H5OH, t

o

HX

H C C OH C = C
H2SO4,  1 70

oC
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III  S  biu din mi quan h gia hirocacbon 
v mt s dn xut ca hirocacbon

Bi tp

1 .  Nguyn l iu  cho cng nghip ho cht hu c ngy nay da ch  yu vo

A.  kh thin  nhin  B.  than  v  vi   

C.  thc vt D.  du  m.

2. a)  V sao trong s  mi  l in  h gia hirocacbon v dn xut ca hirocacbon,
ankan li  c t   trung tm ?

b)  Xut pht t  trung  tm ln  lt in  vo  metan,  etan  v hexan ri  vit phng
trnh  phn ng (nu c)  theo cc mi  tn   ch  i  n cc  khc trong s  
do quanh s .

c)  Hy th tm mt hirocacbon no  t  i  theo ht mi  mi  tn  n ht mi   ca
s .

3. Hy dng s  phn ng chng t rng t metan c th tng hp c cc ancol,
anehit v axit c t 1  n 2 nguyn t C trong phn t.

22

+ H
2
O,  H

,  t
o

[O
]

+

H 2
O,  H

,
 t
o

+



4. Hy vit s  phn  ng t eti len  v toluen iu  ch ra cc hp cht sau  :

a)  Etyl  benzoat b)   1 Etyl 4 metylbenzen c)   Benzyl  axetat

5. Cho cng thc cu to thu  gn nht ca vi  dn  xut cha oxi  ca tecpen nh sau

a)   Chng thuc chc hu c no ?

b)   Hy vit cng  thc cu to thu  gn v cng thc phn  t ca chng.

c)   Gi  tn  2 hp cht u  theo danh php IUPAC.  

6.  Hy hon thnh cc s  phn ng sau  :

7*. un nng 3,21  gam hn  hp A gm hai  cht hu c B v C cng nhm chc vi  dung
dch  NaOH d thu  c hn hp mui  natri  ca hai  axit no n chc k tip nhau  trong
dy ng ng v mt cht lng D.  Cht D phn ng vi  CuO un nng cho sn phm
c phn ng  trng bc.  Cho 1 /1 0  lng cht D phn ng  vi  Na c 33,6 ml  H2

(ktc).  T khi  hi  ca D so vi  khng kh l 2.

a)  Xc nh  cng thc cu to ca B,  C v D.

b)  Tnh  thnh  phn  % khi  lng hn  hp A.

c)  Vit phng trnh  phn ng ca B hoc C vi  H2/Ni,  Br2 v phn ng to thnh

pol ime ca chng.

8. Hy phn cc cht vo cc loi  sau  (mt cht c th thuc nhiu  loi)  :

   

+ o o o
3 2 4

H O ,t H SO ,tH C N xt,t ,p

3 3 4 6 2
C H C O C H D E C H O F

   

+ o o o
3 2 4

H O ,t H SO ,tHC N xt,t ,p

3 3 4 2
C H C H =O A B C H O C
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xitronelal
(trong tinh du chanh)

geranial
(trong tinh du x)

mentol
(trong tinh du bc h)

CH=O CH=O

OH

A.  Cht bo a)  CH3[CH2]1 4 CO OCH2[CH2]28CH3

B.  Cht git ra b)  CH3[CH2]1 4 COONa

C.  Este c)  CH3[CH2]1 4CH2 OSO3Na

D.  Lipit d)  CH3CO OCH2CH(OCOCH3)CH2OCOCH3

e)   CH3[CH2]1 4CO OCH2CH(OCO[CH2]1 6CH3)CH2OCO[CH2]1 4CH3



9*. Ch s x phng ho ca cht bo l s mg KOH cn  x phng ho trigl ixerit v
trung  ho axit bo t do trong 1  gam cht bo (tc x phng ho hon  ton 1  gam
cht bo).  Hy tnh  ch s x phng ho ca mt cht bo,  bit rng khi  x phng ho
hon ton 1 ,5 gam cht bo  cn 50 ml  dung dch  KOH 0,1 M.

Sp :  Sp l  este ca monoancol  cao ( C1 6)  vi  axi t bo ( C1 6) .  Th d,  thnh  phn
chnh  ca sp ong l  CH3[CH2 ] 1 4COOCH2[CH2 ] 28CH3 .

Steroit :  Trong thin  nhin  c nhng monoancol  m gc hirocacbon  gm 4 vng c
chung cnh  (cc vng gip nhau),  chng c gi  l  sterol ,  chng hn  cholesterol  
(cng thc a).

Sterol  v este ca n vi  axi t bo (th d  nh  cng thc b)  thuc loi  steroit.  Steroi t
c trong c th ng,  thc vt.   c th ngi ,  steroi t c trong mu,  m,  trong no,. . .  
  chng c chuyn  ho thnh  cc cht iu  ho sinh  hc khc nhau  nh :  homon
gii  tnh,  vi tamin  D,  hoc tham gia cu  to nn  thnh  mng t bo.  Hm lng 
cholesterol  trong mu  c l in  quan  n  tnh  trng sc kho ca c th.

Photpholipit :  Photphol ipi t l  este ca gl ixerol  cha 2  gc axi t bo v mt gc photphat
hu  c.  Th d  :

Photphol ipi t l  thnh  phn  quan  trng ca mng t bo.  Nh c cu  to u phn  cc
ghp vi  ui  khng phn  cc,  photphol ipi t gip kim sot s trao i  cht qua mng
t bo.

24

Sp,  Steroit v photpholipit

HO

a) b)

RCO

O

CH3[CH2]1 4COOCH2

CH3[CH2]1 6COOCHCH2OPOCH2CH2NH3
+

ui  khng phn cc u phn cc

O
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CACBOHIRAT

Khai niem chung ve cac loai cacbohirat.

Cau truc,  tnh chat cua tng loai cacbohirat.

Cnh ng la

Chng

2

25



M u

Trong i  sng hng ngy,  chng ta thng dng go,  ng,
khoai ,  sn,  ma,  qu ngt, . . .  v chng cha loi  cht dinh
dng quan  trng l tinh  bt (trong go,  ng,  khoai ,  sn,. . . ) ,
ng saccaroz,  gl ucoz,  fructoz (trong ma,  qu
ngt, . . . ).  Ta cng thng dng giy vit,  vi  si ,  bng (ch
yu  l xenluloz).  Cc cht tinh  bt,  ng,  xenluloz c
tn  chung l  cacbohirat v  c cng thc chung l 
Cn(H2O)m.  Tuy vy,  chng tuyt nhin  khng phi  l  hirat

ca cacbon.  Cacbohirat (gluxi t,  saccari t)  l  nhng hp cht
hu  c tp chc thng c cng thc chung l Cn(H2O)m.

V cu to,  cacbohirat l nhng hp cht polihiroxicacbonyl
v dn  xut ca chng.

Cacbohirat c phn  thnh  3  nhm chnh  sau  y :

Monosaccari t : L nhm cacbohirat n  gin  nht khng
th thu phn  c.  Th d  : glucoz,  fructoz (C6H 1 2O6) .

isaccari t : L nhm cacbohirat m khi  thu phn  sinh
ra 2  phn  t monosaccari t.  Th d : saccaroz,  mantoz
(C1 2H22O1 1 ).

Pol i saccari t :  L nhm cacbohirat phc tp m khi  thu
phn n cng sinh ra nhiu  phn t monosaccarit.  Th d  :
tinh  bt,  xenluloz (C6H 1 0O5)n .
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Glucoz

 Bit cu trc dng  mch h,  dng mch vng ca glucoz.

 Hiu  tnh  cht cc nhm chc ca glucoz v vn dng  gii  thch  

tnh  cht ho hc ca glucoz.

I   tnh cht vt l v Trng thi t  nhin

Glucoz l cht kt tinh,  khng mu, nng chy  146oC (dng )  v 150oC
(dng ),  d tan trong nc, c v ngt nhng khng ngt bng ng ma.
Glucoz c trong hu ht cc b phn ca cy nh l,  hoa,  r,. . .  v nht l trong
qu chn.  c bit,  glucoz c nhiu trong qu nho chn nn cn gi l ng
nho.  Trong mt ong c nhiu glucoz (khong 30%).  Glucoz cng c trong c
th ngi v ng vt.  Trong mu ngi c mt lng nh glucoz, hu nh
khng i (nng  khong 0,1%).

II   Cu trc phn t

Glucoz c cng thc phn t l C6H12O6,  tn ti  dng mch h v dng 

mch vng.

1 . Dng mch h

a)  Cc d kin thc nghim

+ Kh hon ton glucoz th thu c hexan.  Vy 6 nguyn t C ca phn t
glucoz to thnh 1  mch h khng phn nhnh.

+ Glucoz c phn ng trng bc,  khi tc dng vi nc brom to thnh 
axit gluconic,  chng t trong phn t c nhm CH = O.

+ Glucoz tc dng vi Cu(OH)2 to thnh dung dch mu xanh lam, chng t

phn t glucoz c nhiu nhm OH k nhau.

+ Glucoz to este cha 5  gc CH3COO, vy trong phn t c  5  nhm OH.

b)  Kt lun

Phn t glucoz c cng thc cu to thu gn dng mch h l :

hoc vit gn l :  CH2OH[CHOH]4CHO.

6 5 4 3 2 1

2CH OH CHOH CHOH CHOH CHOH CH O     =
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OHHO

a) b)

OH

OHHO

O

2. Dng mch vng

Glucoz kt tinh to ra hai dng tinh th c nhit  nng chy khc nhau.  Cc
d kin thc nghim khc u cho thy hai dng tinh th  ng vi hai dng
cu trc vng khc nhau.

Nhm OH  C5 cng vo nhm C = O to ra hai dng vng 6 cnh  v  :  

Trong dung dch, glucoz tn ti ch yu  dng vng 6 cnh ( v ).  Hai dng

vng ny lun chuyn ho ln nhau theo mt cn bng qua dng mch h(*).

Nhm OH  v tr s 1  c gi l OH hemiaxetal.

 n gin,  cng thc cu to ca glucoz c th c vit nh  hnh 2.1a.
M hnh rng ca glucoz c trnh by  hnh 2.1b.  

Hnh 2.1. Phn t glucoz dng mch vng :

a)  Cng thc cu to ;  b)  M hnh phn t.

CH2OH CH2OH

14

5 5

3 23 2

6

OH

O

-glucoz (36%)

OH
OH

H H

H

H

H

OH

CH2OH

14

6

OHO

OH
OH

H

H

H

H

H

OH

-glucoz (64%)

CH O
H

HOCH CH=O

HOCH CHOH

dng mch h (0,003%)
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(*)  Trong cng thc ca  v -glucoz, ta coi cc nguyn t C v O trong vng ca phn t u nm
trn mt mt phng vung gc vi mt phng t giy v cc nt m biu din nhng lin kt C  C
 pha gn ngi quan st.



III   tnh cht ho hc

Glucoz c cc tnh cht ca anehit v ancol a chc.

1 . Tnh cht ca ancol  a chc (poliancol  hay poliol)

a)  Tc dng vi Cu(OH)2

Trong dung dch,   nhit  thng glucoz ho tan Cu(OH)2 cho dung dch

phc ng-glucoz c mu xanh lam :

2C6H12O6 + Cu(OH)2 (C6H11O6)2Cu  + 2H2O

phc ngglucoz

b)  Phn ng to este

Khi tc dng vi anhirit axetic,  glucoz c th to este cha 5  gc axetat trong
phn t C6H7O(OCOCH3)5.

2. Tnh cht ca anehit

a)  Oxi ho glucoz

Phn ng trng bc : Cho vo ng nghim sch 1  ml dung dch AgNO3 1%,

sau  nh tng git dung dch NH3 5% v lc u n khi kt ta va tan ht.

Thm tip 1  ml dung dch glucoz.  un nng nh ng nghim.  Trn thnh ng
nghim thy xut hin mt lp bc sng nh gng.

Gii thch : Phc bc amoniac  oxi ho glucoz thnh amoni gluconat tan vo
dung dch v gii phng bc kim loi bm vo thnh ng nghim.

CH2OH[CHOH]4CHO  + 2[Ag(NH3)2]OH  

CH2OH[CHOH]4COONH4 + 2Ag + 3NH3 + H2O

amoni gluconat

Glucoz c th kh Cu(II)  trong Cu(OH)2 thnh Cu(I)  di dng Cu2O kt ta

mu  gch.  Glucoz lm mt mu dung dch brom.

b)  Kh glucoz

Khi dn kh hiro vo dung dch glucoz un nng (xc tc Ni),  thu c mt
poliancol c tn l sobitol :

CH2OH[CHOH]4CHO  + H2 CH2OH[CHOH]4CH2OH

sobitol

oNi, t


ot
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3. Phn ng ln men

Khi c enzim xc tc,  glucoz b ln men cho ancol etylic v kh cacbonic :

C6H12O6 2C2H5OH  + 2CO2

4. Tnh cht ring ca dng mch vng

Ring nhm OH  C1 (OH hemiaxetal)  ca dng vng tc dng vi metanol c

HCl xc tc,  to ra nhm metyl glicozit :  

Khi nhm OH  C1  chuyn thnh nhm OCH3,  dng vng khng th chuyn

sang dng mch h c na.

iv  iu ch v ng dng
1 . iu ch

Trong cng nghip,  glucoz c iu ch bng cch thu phn tinh bt nh
xc tc axit clohiric long hoc enzim.  Ngi ta cng thu phn xenluloz (c
trong v bo,  mn ca) nh xc tc axit clohiric c thnh glucoz  lm
nguyn liu sn xut ancol etylic.  Hai phng php  u c tm tt bng
phng trnh phn ng nh sau :

(C6H10O5)n + nH2O  nC6H12O6

tinh bt hoc xenluloz

2. ng dng

Glucoz l cht dinh dng c gi tr ca con ngi,  nht l i vi tr em,
ngi gi.  Trong y hc,  glucoz c dng lm thuc tng lc.  Trong cng
nghip,  glucoz c dng  trng gng, trng rut phch v l sn phm
trung gian trong sn xut ancol etylic t cc nguyn liu c cha tinh bt v
xenluloz.

oH , t


+

OHHO

OH OH

OH  +   CH
3
OHHO

O

OHHO

OCH
3
  +   H

2
OHO

O

HCl  khan

o

enzim

30 35 C
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V ng phn ca glucoz :  fructoz

Fructoz (C6H12O6)   dng mch h l mt polihiroxi xeton, c cng thc cu

to thu gn l :

Hoc vit gn l :  CH2OH[CHOH]3COCH2OH

Trong dung dch,  fructoz tn ti ch yu  dng , vng 5 cnh hoc 6 cnh.
trng thi tinh th,  fructoz  dng ,  vng 5  cnh :  

Fructoz l cht kt tinh,  d tan trong nc, c v ngt hn ng ma,  c nhiu
trong qu ngt v c bit trong mt ong (ti 40%) lm cho mt ong c v 
ngt m.

CH2OH CHOH CHOH CHOH C CH2OH

O
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Hnh 2.2. 

Dung dch glucoz 5% dng
 truyn cho bnh nhn

Hnh 2.3. 

Tri cy chn rt giu 
glucoz 

HOCH
2 OH

CH
2
OH

O

OH H

H

H HO

1

2
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Tng t nh glucoz, fructoz tc dng vi Cu(OH)2 cho dung dch phc mu

xanh lam (tnh cht ca ancol a chc),  tc dng vi hiro cho poliancol (tnh
cht ca nhm cacbonyl).

Fructoz khng c nhm CH=O nhng vn c phn ng trng bc v phn ng
kh Cu(OH)2 thnh Cu2O l do khi un nng trong mi trng kim n chuyn

thnh glucoz theo cn bng sau :

Fructoz   Glucoz

Bi tp

1 . Pht biu  no sau  y khng ng ?

A.  Glucoz v fructoz l ng phn cu  to ca nhau ;  

B.  C th phn  bit glucoz v fructoz bng phn ng trng bc ;

C.  Trong dung dch,  glucoz tn  ti   dng mch vng u  tin  hn dng mch h ;

D.  Metyl   glucozit khng th chuyn sang dng mch h.

2. Cho cc dung dch  :  g lucoz,  gl ixerol ,  axit axetic,  etanol.  Thuc th no sau  y c
th dng  phn bit cc dung dch   ?

A.  Cu(OH)2 trong mi  trng kim ;

B.  [Ag(NH3)2]OH  ;

C.  Na kim loi  ;

D.  Nc brom.

3. a)  Cacbohirat l g ? C my loi  cacbohirat quan trng ?

b)  Nu  nh  ngha tng loi  cacbohirat v ly th d  minh  ho.

4. a)  Hy vit cng thc dng mch h ca glucoz v nhn xt v cc nhm chc ca
n (tn  nhm chc,  s lng,  bc nu  c).  Nhng th nghim no chng minh c
cu to dng mch h ca glucoz ?

b)  Hy vit cng thc dng mch vng ca glucoz v nhn xt v cc nhm chc
ca n (tn,  s lng,  bc v v  tr tng i  trong khng gian).  Nhng th nghim no
chng minh c glucoz tn  ti   dng mch vng ?

c)  Trong dung dch,  glucoz tn  ti   nhng dng no (vit cng thc v gi  tn)  ?

OH
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5. Hy vit phng trnh  ho hc ca cc phn ng sau  (nu c)  :

a)  Glucoz tc dng vi  nc brom

b)  Fructoz  + H2

c)  Fructoz + [Ag(NH3)2]OH

d) Glucoz + [Ag(NH3)2]OH

6. Cho 200 ml  dung dch  glucoz phn  ng hon ton vi  dung dch  AgNO3 trong NH3

thu  c 1 0,8 gam Ag.  Tnh  nng  mol  ca dung dch  glucoz  dng.

7. un nng dung  dch  cha 1 8 gam glucoz vi  mt lng va   AgNO3 trong NH3

thy Ag  tch ra.  Tnh  lng Ag thu  c v khi  lng AgNO3 cn dng,  bit rng cc
phn ng xy ra hon  ton.

8. Cho ln  men 1  m3 nc r ng,  sau   chng ct thu  c 60 l t cn  96o.  Tnh  khi
lng glucoz c trong  1  m3 nc r ng glucoz trn,  bit rng khi  lng ring ca
ancol  etyl ic bng 0,789 g/ml   20oC v hiu  sut ca qu trnh  ln  men t 80%.

Trong mu  ngi  lun  lun  c nng  glucoz khng i  khong 0,1 %. Nu
lng glucoz trong mu  gim i  th ngi  b  mc bnh  suy nhc.  Ngc li ,
nu  lng glucoz trong mu  tng ln  th s b  thi  ra ngoi  theo ng tiu
tin.  Ngi  b  tha glucoz l ngi  b  bnh  tiu  ng hay bnh  ng
huyt.  Bnh  ng huyt l  bnh  ri  lon  chuyn  ho glucoz.  Cht arenal in
ca tuyn  thng thn  l homon biu  hin  nhu  cu  tiu  ho glucoz ca mu.
Hai  qu trnh  cung v tiu  ny lm cho lng glucoz c iu  ho,  nu
thiu  arenal in,  ngi  ta s mc bnh  suy nhc.  Insul in  c to ra  tu,  l 
mt homon  lm gim lng glucoz trong mu.  Nu  thiu  insul in,  ngi  ta s
mc bnh  ng huyt.
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Saccaroz

 Bit cu  trc ca phn t saccaroz v mantoz.

 Hiu  c tnh  cht ca saccaroz,  phn bit vi  mantoz v 

vn dng  gii  thch  cc tnh  cht ho hc ca chng.

i   tnh cht vt l v Trng thi t nhin

Saccaroz l cht kt tinh,  khng mu, v ngt,  d tan trong nc, nng chy 

 185oC.

Saccaroz c trong nhiu loi thc vt v l thnh phn ch yu ca ng ma

(t cy ma) ;  ng c ci (t c ci ng) ;  ng tht nt (t cm hoa 

tht nt).

nc ta, ng ma c sn xut di nhiu dng thng phm khc nhau :

ng phn l ng ma kt tinh  nhit  thng (khong 30oC) di dng

tinh th ln.  ng ct l ng ma kt tinh c ln tp cht mu vng.  

ng phn l ng ma c p thnh phn, cn cha nhiu tp cht,  c mu

nu sm.  ng knh chnh l saccaroz  dng tinh th nh.

ii   Cu trc phn t

Saccaroz c cng thc phn t l C12H22O11 .  Ngi ta xc nh cu trc phn

t saccaroz cn c vo cc d kin th nghim sau :

 Dung dch saccaroz ho tan Cu(OH)2 thnh dung dch mu xanh lam, chng

t trong phn t saccaroz c nhiu nhm OH k nhau.

 Dung dch saccaroz khng c phn ng trng bc,  khng b oxi ho bi nc

brom, chng t phn t saccaroz khng c nhm CH = O.

 un nng dung dch saccaroz c mt axit v c lm xc tc,  ta c 

glucoz v fructoz.

Cc d kin thc nghim khc cho php xc nh c trong phn t saccaroz

gc  glucoz v gc  fructoz lin kt vi nhau qua nguyn t oxi gia C1

ca glucoz v C2 ca fructoz (C1OC2).  Lin kt ny thuc loi lin kt 

glicozit.  Vy, cu trc phn t saccaroz c biu din nh sau :

34

Bi

6



iii   tnh cht ho hc

Saccaroz khng c tnh kh v phn t khng cn nhm OH hemiaxetal t do

nn khng chuyn c thnh dng mch h cha nhm anehit.  V vy,  

saccaroz ch cn tnh cht ca ancol a chc v c phn ng thu phn ca

isaccarit.

1 . Phn ng vi Cu(OH)2

Th nghim : Cho vo mt ng nghim vi git dung dch CuSO4 5%, sau 

thm tip 1  ml dung dch NaOH 10%.  Gn b phn dung dch,  gi li kt ta

Cu(OH)2,  thm khong 2 ml dung dch saccaroz 1%, sau  lc nh.

Hin tng : Kt ta Cu(OH)2 tan trong dung dch saccaroz cho dung dch

mu xanh lam.

Gii thch : L mt poliol c nhiu nhm OH k nhau nn saccaroz  phn

ng vi Cu(OH)2 sinh ra phc ngsaccaroz tan c mu xanh lam.

2C12H22O11 + Cu(OH)2 (C12H21O11)2Cu  + 2H2O

2. Phn ng thu phn

Dung dch saccaroz khng c tnh kh nhng khi un nng vi axit th to

thnh dung dch c tnh kh l do n b thu phn thnh glucoz v fructoz :

C12H22O11 + H2O C6H12O6 + C6H12O6

saccaroz glucoz fructoz

Trong c th ngi,  phn ng ny xy ra nh enzim.

oH , t


+
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iv ng dng v sn xut ng saccaroz

1 . ng dng

Saccaroz c dng nhiu trong cng nghip thc phm,  sn xut bnh,
ko, nc gii kht,. . .  Trong cng nghip dc phm  pha ch thuc.

2. Sn xut ng saccaroz

Hnh 2.4. Ma,  ngun cung cp saccaroz

Sn xut ng t cy ma qua mt s cng on chnh th hin  s  
di y :  
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v  ng phn ca saccaroz :  Mantoz

Trong s cc ng phn ca saccaroz, quan trng nht l mantoz (cn gi l
ng mch nha).  Cng thc phn t C12H22O11 .

trng thi tinh th,  phn t mantoz gm hai gc glucoz lin kt vi nhau
 C1 ca gc  glucoz ny vi C4 ca gc  glucoz kia qua mt nguyn

t oxi.  Lin kt C1OC4 nh th c gi l lin kt 1 ,4 glicozit.  

Trong dung dch,  gc glucoz ca mantoz c th m vng to ra nhm
CH=O :
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Do cu trc nh trn,  mantoz c 3  tnh cht chnh :  

1 .  Tnh cht ca poliol ging saccaroz :  tc dng vi Cu(OH)2 cho phc 

ng mantoz mu xanh lam.

2.  Tnh kh tng t glucoz, th d,  kh [Ag(NH3)2]OH v Cu(OH)2 khi 

un nng.  Mantoz thuc loi isaccarit c tnh kh.

3.  B thu phn khi c mt xc tc axit hoc enzim sinh ra 2 phn t glucoz.

Mantoz c iu ch bng cch thu phn tinh bt nh enzim amilaza 
(c trong mm la).  Phn ng thu phn ny cng xy ra trong c th ngi v
ng vt.

Bi tp

1 .  Trong phn t isaccarit,  s th t ca C  mi  gc monosaccarit 

A.  c ghi  theo chiu  kim ng h.

B.  c bt u  t nhm CH2OH.

C.  c bt u  t C l in  kt vi  cu  O ni   l in  2 gc monosaccarit.

D.  c ghi  nh  mi  monosaccarit hp thnh.

2.   phn bit cc dung dch  ho cht ring bit l saccaroz,  mantoz,  etanol  v

fomanehit,  ngi  ta c th dng  mt trong cc ho cht no sau  y ?

A.  Cu(OH)2/OH B.  AgNO3/NH3

C.  H2/Ni,  to D.  Vi  sa

3. a) Hy vit cng thc cu trc ca saccaroz (c ghi  s th t ca C)  v ni  r cch

hnh thnh n t phn t glucoz v phn  t fructoz.  V sao saccaroz khng c 

tnh  kh ?

b) Hy vit cng thc cu trc ca mantoz (c ghi  s th t ca C)  v ni  r cch

hnh thnh n t 2 phn t glucoz.  V sao mantoz c tnh  kh ?

4. Vit phng trnh  ho hc ca phn  ng xy ra (nu c)  gia saccaroz vi  Cu(OH)2
( nhit  thng v un nng),  vi  dung dch  AgNO3 trong  amoniac (un nh)  v vi

dung dch  H2SO4 (long,  un nh).

Cng cu  hi  nh vy,  nhng thay saccaroz bng mantoz.
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5. Trnh by phng php phn bit cc dung  dch  ho cht trong  mi  dy sau  bng
phng php ho hc :

a)  Saccaroz,  glucoz,  gl ixerol  ;

b)  Saccaroz,  mantoz,  anehit axetic ;

c)  Saccaroz,  mantoz,  gl ixerol,  anehit axetic.

6. Thu phn hon ton 34,2 gam saccaroz,  sau   tin  hnh phn ng trng bc vi
dung dch  thu  c.  Tnh  khi  lng Ag  kt ta.        

Khong 2250 nm trc,   min  Bc n  ,  ngi  ta  bit c c nc cy
ma ly ng n   dng ln  tp cht (mt,  ng ct).  Tn  saccaroz bt ngun
t tn  cy ma (Saccharun  o.L. ).  Mi  ti  nm 1 000,  mt hng saccaroz mi  l an
trn  sang Trung Cn  ng,  ri  theo nhng on  tu  ko xm nhp vo 
Chu  u  nh mt th hng xa x.  Nm 1 747,  Magrap (Marggrat)   pht h in
thy saccaroz trong c  ci  ng.  Sau  ,  ngi  hc tr ca ng l Achat
(Achard)  a pht h in  ca Magrap vo cuc sng.  Nm 1 802,  x nghip 
sn  xut ng c  ci  u  tin  i  vo hot ng,  t  pht trin  l n  v 
sn  lng ngy mt tng.  Bc t ph trong vic sn  xut ng c  ci  l  do
ci  tin  canh  tc m hm lng ng trong c  ci  tng v sn  xut ng vi
quy m v k thut mi   lan  ra ton  th gii .  Cc nc M v Nga dn  u
th gii  v sn  lng ng,  n  lc ny  tng tng hp ng t cacbon
ioxi t v nc khng cn   ngha thc tin  m ch cn   ngha l  thuyt.  
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Tinh bt

 Bit cu  trc phn  t v tnh  cht ca tinh  bt.

 Bit s chuyn ho v s to thnh  tinh  bt.

i  tnh cht vt l v Trng thi t  nhin

Tinh bt l cht rn v nh hnh, mu trng, khng tan trong nc ngui.  Trong

nc nng t 65oC tr ln,  tinh bt chuyn thnh dung dch keo nht,  gi l h
tinh bt.

Tinh bt c rt nhiu trong cc loi ht (go,  m,  ng,. . .),  c (khoai,  sn,. . .)  v
qu (to,  chui,. ..).  Hm lng tinh bt trong go khong 80%, trong ng
khong 70%, trong c khoai ty ti khong 20%.

Hnh 2.5. Go,  ng,  khoai,  sn cung cp tinh bt 

ii  cu trc phn t 

Tinh bt l hn hp ca hai polisaccarit :  amiloz v amilopectin.  C hai u
c cng thc phn t l (C6H10O5)n trong  C6H10O5 l gc  glucoz.  
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Amiloz chim t 20  30% khi lng tinh bt.  Trong phn t amiloz cc
gc glucoz ni vi nhau bi lin kt 1 ,4glicozit (hnh 2.6a) to thnh
mt chui di khng phn nhnh (hnh 2.6b).  Phn t khi ca amiloz vo
khong 150.000  600.000 (ng vi n khong 1000  4000).  Phn t amiloz
khng dui thng m xon li thnh hnh l xo.  

Hnh 2.6. Phn t  amiloz

a) Cc gc glucoz ni vi nhau bi lin kt 1 ,4glicozit ;

b) M hnh phn t amiloz

Amilopectin  chim khong 70  80% khi lng tinh bt.  Amilopectin c cu
to phn nhnh.  C khong 20  30 mt xch glucoz ni vi nhau bi lin
kt 1 ,4glicozit th to thnh mt chui.  Do c thm lin kt t C1 ca chui

ny vi C6 ca chui kia qua nguyn t O (gi l lin kt 1 ,6glicozit)  nn

chui b phn nhnh nh m t  hnh 2.7.  Phn t khi ca amilopectin vo
khong t 300.000  3.000.000 (ng vi n t 2000 n 20.000).    
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Hnh 2.7. a) Lin kt 1 ,4glicozit v lin kt 1 ,6glicozit

b) M hnh phn t amilopectin    

Iii   tnh cht ho hc

1 . Phn ng thu phn

a)  Thu phn nh xc tc axit

Dung dch tinh bt khng c phn ng trng bc nhng sau khi un nng vi

axit v c long ta c dung dch c phn ng trng bc.  Nguyn nhn l do

tinh bt b thu phn hon ton cho glucoz :

(C6H10O5)n + nH2O  nC6H12O6

b)  Thu phn nh enzim

Phn ng thu phn tinh bt cng xy ra nh mt s enzim.  Nh enzim  v
amilaza (c trong nc bt v trong mm la) tinh bt b thu phn thnh

extrin (C6H10O5)x (x < n) ri thnh mantoz, mantoz b thu phn thnh 

glucoz nh enzim mantaza.

oH , t


+
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2. Phn ng mu vi dung dch iot

Th nghim : Nh dung dch iot vo ng nghim ng dung dch h tinh bt

hoc vo mt ct ca c khoai lang.

Hin tng : Dung dch h tinh bt ng trong ng nghim cng nh mt ct

c khoai lang u nhum mu xanh tm.  Khi un nng, mu xanh tm bin mt,

khi  ngui mu xanh tm li xut hin.

Gii thch : Phn t tinh bt hp ph iot to ra mu xanh tm.  Khi un nng, iot

b gii phng ra khi phn t tinh bt lm mt mu xanh tm .  Khi  ngui,

iot b hp ph tr li lm dung dch c mu xanh tm.  Phn ng ny c dng

 nhn ra tinh bt bng iot v ngc li.

iv s chuyn ho tinh bt trong c th

Tinh bt trong cc loi lng thc l mt trong nhng thc n c bn ca con

ngi.  Khi ta n,  tinh bt b thu phn nh enzim amilaza c trong nc bt

thnh extrin,  ri thnh mantoz.   rut,  enzim mantaza gip cho vic thu

phn mantoz thnh glucoz.  Glucoz c hp th qua thnh mao trng rut

vo mu.  Trong mu nng  glucoz khng i khong 0,1%.  Lng glucoz

d c chuyn v gan :   y glucoz hp li nh enzim thnh glicogen (cn

gi l tinh bt ng vt)  d tr cho c th.  Khi nng  glucoz trong mu gim

xung di 0,1%, glicogen  gan li b thu phn thnh glucoz v theo ng

mu chuyn n cc m trong c th.  Ti cc m, glucoz b oxi ho chm qua

cc phn ng phc tp nh enzim thnh CO2 v H2O, ng thi gii phng

nng lng cho c th hot ng.  S chuyn ho tinh bt trong c th c biu

din bi s  sau :

Tinh bt
H2O

amilaza
extrin

Glucoz

CO2  + H2O

Glicogen

H2O

amilaza

[O]

enzim

enzim

Mantoz
H2O

mantaza
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v  s to thnh tinh bt trong cy xanh

Tinh bt c to thnh trong cy xanh t kh cacbonic v nc nh nh sng
mt tri.  Kh cacbonic c l cy hp th t khng kh,  nc c r cy ht
t t.  Cht dip lc (clorophin) hp th nng lng ca nh sng mt tri.  
Qu trnh to thnh tinh bt nh vy gi l qu trnh quang hp.  Qu trnh xy
ra phc tp qua nhiu giai on, trong  c giai on to thnh glucoz, c th
c vit bng phng trnh ho hc n gin sau :

6nCO2 + 5nH2O (C6H10O5)n + 6nO2

bi tp

1 . Gia tinh  bt,  saccaroz,  glucoz c im chung l

A.  chng thuc loi  cacbohirat

B.  u  tc dng c vi  Cu(OH)2 cho dung dch  xanh lam

C.  u  b  thu phn bi  dung dch  axit

D.  u  khng c phn ng  trng  bc

2. Nu nhng c im v cu trc ca amiloz,  amilopectin  v s l in  quan gia cu
trc vi  tnh  cht ho hc ca tinh  bt.  

3. Vit phng trnh  ho hc (c ghi  r iu  kin)  theo s  to thnh v chuyn ho
tinh  bt sau  y :

CO2 (C6H1 0O5)n C1 2H22O11 C6H 1 2O6 C2H5OH.

Giai  on no c th thc hin  c nh xc tc axit ?

4. Gii  thch  cc hin  tng sau  :

a)  Khi  n  cm,  nu  nhai  k s thy v  ngt.

b)  Ming cm chy vng  y ni  hi  ngt hn  cm  pha trn.

c)  Nh vi  g it dung dch  I2 vo mt mi  ct ca qu chui  xanh thy c mu  
xanh lc.  

5. T 1 0 kg  go np (cha 80% tinh  bt),  khi  ln  men s thu  c bao nhiu  l t ancol
etyl ic nguyn cht ? Bit rng hiu  sut ca qu trnh  ln  men t 80% v ancol  etyl ic
c khi  lng ring D = 0,789 g/ml.


(4)


(3)


(2)


(1)

nh sng
clorophin
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Tinh  bt l  hn  hp khng tch  ri  nhau  ca ami loz v ami lopectin.  Trong mi

ht tinh  bt,  ami lopectin  l  v bao bc nhn  ami loz.  Ami loz tan  c trong

nc cn  ami lopectin  hu  nh khng tan,  trong nc nng ami lopectin  trng

ln  to thnh  h.  Tnh  cht ny quyt nh  n  tnh  do ca ht c tinh  bt.

Trong mi  ht tinh  bt thng thng,  lng ami lopectin  chim khong 80%,

ami loz chim khong 20%,  nn  cm go t,  ng t,  bnh  m,  thng c 

 do bnh  thng.  Tinh  bt trong go np,  ng np cha lng ami lopectin

rt cao,  khong 98%,  lm cho cm np,  xi  np,  ng np luc,. . .  rt do,  

ti  mc dnh.
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Xenluloz

 Bit cu  trc phn  t ca xenluloz.

 Hiu  tnh  cht ho hc c trng v ng dng ca xenluloz.

i  tnh cht vt l v Trng thi t nhin

Xenluloz l cht rn hnh si,  mu trng, khng mi,  khng v,  khng tan
trong nc ngay c khi un nng, khng tan trong cc dung mi hu c thng
thng nh ete,  benzen,. . .

Xenluloz l thnh phn chnh to nn lp mng t bo thc vt,  l b khung
ca cy ci.  Xenluloz c nhiu trong bng (95  98%),  ay,  gai,  tre,  na 
(50 80%),  g (40 50%).

Hnh 2.8. Rng cy v bng l nhng ngun cung cp xenluloz

ii  cu trc phn t

Xenluloz, (C6H10O5)n,  c phn t khi rt ln (khong 1 .000.000 2.400.000).

Xenluloz l mt polime hp thnh t cc mt xch  glucoz ni vi nhau bi
cc lin kt  1,4 glicozit, phn t xenluloz khng phn nhnh, khng xon.  
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Cc mt xch glucoz trong phn t xenluloz 

Mi mt xch C6H10O5 c 3  nhm OH t do,  nn c th vit cng thc cu to

ca xenluloz l [C6H7O2(OH)3]n.

iii   tnh cht ho hc

Tng t tinh bt,  xenluloz khng c tnh kh ;  khi thu phn xenluloz n
cng th thu c glucoz.  Mi mt xch C6H10O5 c 3  nhm OH t do nn

xenluloz c tnh cht ca ancol a chc.

1 . Phn ng ca polisaccarit

Th nghim : Cho mt nhm bng vo cc ng dung dch H2SO4 70%, un nng

ng thi khuy u n khi thu c dung dch ng nht (xem hnh 2.9).

Hnh 2.9. a) Thu phn xenluloz

b) Sn phm sau thu phn

Trung ho dung dch thu c bng dung dch NaOH 10%, sau  un nng
vi dung dch AgNO3/NH3.

Hin tng : Bc kim loi bm vo thnh cc.

Gii thch :  Xenluloz b thu phn trong dung dch axit nng to ra glucoz.

(C6H10O5)n + nH2O nC6H12O6

o
2 4H SO , t
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Phn ng thu phn cng xy ra  trong d dy ng vt nhai li (tru,  b,. . .)
nh enzim xenlulaza.

2. Phn ng ca ancol  a chc

 Xenluloz phn ng vi HNO3 c c H2SO4 c lm xc tc.

Th nghim :  Cho 4 ml axit HNO3 vo cc thu tinh,  sau  thm tip 8  ml

H2SO4 c, lc u v lm lnh hn hp bng nc.  Thm tip vo cc mt

nhm bng. t cc cha hn hp phn ng vo ni nc nng (khong 60  70oC)
khuy nh trong 5  pht,  lc ly cht rn ra sch bng nc ri p kh bng
giy lc sau  sy kh (trnh la).

Hin tng : Sn phm thu c c mu vng.  Khi t,  sn phm chy nhanh,
khng khi,  khng tn.

Gii thch :  Xenluloz phn ng vi (HNO3 + H2SO4)  khi un nng cho 

xenluloz trinitrat :

[C6H7O2(OH)3]n + 3nHNO3 [C6H7O2(ONO2)3]n + 3nH2O

Xenluloz trinitrat l cht d chy v n mnh c dng lm thuc sng.

 Xenluloz tc dng vi anhirit axetic (CH3CO)2O sinh ra xenluloz triaxetat

[C6H7O2(OCOCH3)3]n,  l mt loi cht do d ko thnh t si.

 Sn phm ca phn ng gia xenluloz vi CS2 (cacbon isunfua) v NaOH

l mt dung dch rt nht gi l visco.  Khi bm dung dch nht ny qua nhng
l rt nh (ng knh 0,1  mm) ngm trong dung dch H2SO4 long, xenluloz

c gii phng ra di dng nhng si di v mnh, ng mt nh t,  gi l
t visco (hnh 2.10).

 Xenluloz khng phn ng vi Cu(OH)2,

nhng tan c trong dung dch
[Cu(NH3)4] (OH)2.

Hnh 2.10. S  thit b sn xut t visco

1 ) ng dn visco (ct ngang) ;  
2)  My bm visco ;  

3)  My lc ;  4)  ng c si ;  
5)  B lm c (cha dung dch axit).

o
2 4H SO , t



48

1

2

3

4

5



iv  ng dng

 Cc vt liu cha nhiu xenluloz nh tre,  g,  na,. . .  thng c dng lm
vt liu xy dng,  dng gia nh,. . .

 Xenluloz nguyn cht v gn nguyn cht c ch thnh si,  t,  giy vit,
giy lm bao b,  xenluloz trinitrat dng lm thuc sng.  Thu phn xenluloz
s c glucoz lm nguyn liu  sn xut etanol.

Bi tp

1 . Xenluloz khng phn ng vi  tc nhn  no di  y ?

A.  HNO3  / H2SO4 /to B.  H2/Ni

C.  [Cu(NH3)4](OH)2 D.  (CS2 + NaOH)

2. Chn mt phng n ng  in t hoc cm t vo ch trng ca cc cu sau y :

Tng t tinh  bt,  xenluloz khng c phn ng . . . (1 ). . . ,  c phn  ng  . . . (2). . .  trong
dung dch  axit thnh . . . (3). . . .

A B C D

(1 ) trng bc thu phn kh oxi  ho

(2) thu phn trng bc oxi  ho este ho

(3) glucoz fructoz saccaroz mantoz
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3. a)  Hy so snh cu trc phn  t ca xenluloz vi  amiloz v amilopectin.

b)  V sao si  bng va bn chc va mm mi  hn so vi  si  bn  kh,  m kh,  
min kh.  

4. a)  V sao dng  xenluloz  ch bin  thnh si  thin  nhin  v si  nhn to m khng
dng tinh  bt ?

b)  V sao khi   rt H2SO4 m c vo qun o bng vi  si  bng,  ch vi   b  en
li  v thng ngay,  cn khi  b  rt HCl  vo th vi  mn dn ri  mi  bc ra.

5. Vit cc phng trnh  ho hc iu  ch xenluloz iaxetat v xenluloz triaxetat t
xenluloz v anhirit axetic (CH3CO)2O c mt H2SO4,  bit rng phn ng  cn sinh
ra axit axetic.

6. Phn t khi  ca xenluloz vo khong 1 .000.000  2.400.000.  Hy tnh  gn ng
khong bin  i  s mt xch  C6H 1 0O5 v chiu  di  mch xenluloz (theo n v  mt).

Bit rng  chiu  di  mi  mt xch  C6H1 0O5 khong 5 (1  m = 1 01 0

T khi  loi  ngi  bit thng tin  cho nhau  bng hnh  nh,  ch vit,  ngi  ta ch
v,  vit trn  ,  t bng phng,  trn  cy,  l  ri  trn  cc thanh  g,  thanh  tre,
buc ni  l i  vi  nhau.  Khong nm 1 05  sau  Cng Nguyn,  giy vit  xut
hin   Trung Quc v c cc on  l hnh  vn  chuyn  i  cc ni   
Trung ng.  Thi  k ny giy c sn  xut trong cc xng th  cng :  dng
mnh  mnh  (l ip)  c bng t giy lng vo dung dch  bt giy,  nhc ra,  c
lp bt giy t,  sau   p ri  phi  kh l  c t giy.  Nguyn  l iu  lm bt
giy tu ni  c khc nhau  :  v cy gi,  tre,  na,. . .  Giy xut hin   Chu  u  
ln  u  tin  vo nm 1 1 50.  Nm 1 799,  Lu-i  Ro-be (Louis Robert  ngi  Php)
 sng ch ra my lm giy trn  c s cch  l m th  cng t thi  Trung C,  t
nn  mng cho cng nghip giy sau  ny.  Do ci  tin  quy trnh  cng ngh nn
cng nghip giy tr nn  hin  i  v sn  xut ra nhiu  chng loi  giy,  p ng
nhu  cu  a dng ca x hi .

o

A).
o

A

50

Giy vit



Luyn tp
Cu trc v tnh cht 

ca mt s cacbohirat tiu biu

 Cng c kin thc v cu trc phn t v cc tnh  cht ho hc 
in  hnh  ca mt s cacbohirat tiu  biu.

I   Kin thc cn nh

1 . Cu trc phn t

a)  Glucoz v fructoz (C6H12O6)

b)  Saccaroz (C12H22O11 hoc C6H11O5OC6H11O5)

C1 ca gc glucoz ni vi C2 ca gc fructoz qua nguyn t O (C1OC2).

Trong phn t khng cn nhm OH hemiaxetal nn khng m vng c.

c) Mantoz (C12H22O11) hai gc glucoz ni vi nhau bi lin kt 1,4glicozit

trong phn t cn nhm OH hemiaxetal nn c th m vng to thnh nhm
CH=O.

d)  Tinh bt (C6H10O5)n

Amiloz :  polisaccarit khng phn nhnh, do cc mt xch  glucoz ni vi
nhau bi lin kt 1 ,4glicozit.  

Amilopectin :  polisaccarit phn nhnh, do cc mt xch glucoz ni vi nhau
bi lin kt 1 ,4glicozit,  phn nhnh  ch c lin kt 1 ,6glicozit.
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e)  Xenluloz (C6H10O5)n :  Polisaccarit khng phn nhnh do cc mt xch 

glucoz ni vi nhau bi lin kt 1 ,4glicozit.

2. Tnh cht ho hc

(*) :  (+)  c phn ng, khng yu cu vit sn phm ;  ()  khng c phn ng.

ii   bi tp

1 . t chy mt hp cht hu c c 6 nguyn t C trong phn t thu  c CO2 v  H2O
theo t l mol  1  :  1 .  Hp cht  c th l hp cht no trong cc hp cht di  y,
bit rng s mol  oxi  tiu  th  bng s mol  CO2 thu  c ?

A.  Glucoz C6H1 2O6

B.  Xiclohexanol  C6H1 2O

C.  Axit hexanoic C5H11COOH

D.  Hexanal  C6H1 2O

2. Ghi   (ng)  hoc S (sai)  vo  vung  cui  mi  ni  dung sau  :

A. C th phn  bit glucoz v fructoz bng v  gic

B. Dung dch  mantoz c tnh  kh v  b  thu phn  thnh glucoz

C. Tinh  bt v xenluloz khng th hin  tnh  kh v trong phn t 

hu  nh khng c nhm OH hemiaxetal  t do.

D. Tinh  bt c phn ng mu vi  iot v  c cu  trc vng xon  
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Glucoz Fructoz Saccaroz Mantoz Tinh bt Xenluloz

+ [Ag(NH3)2]OH Ag + (*)  Ag  

+ CH3OH/HCl Metyl  glucozit +  +  

+ Cu(OH)2
dd mu
xanh lam

dd  mu
xanh lam

dd  mu
xanh lam

dd  mu
xanh lam

 

(CH3CO)2O + + + + +
xenluloz 
triaxetat

HNO3/H2SO4 + + + + +
xenluloz 
trinitrat

H2O/H+  
glucoz +
fructoz

glucoz glucoz glucoz



3. Hy vit cng thc phn t v cng thc cu to thu  gn ( dng mch h v dng
mch vng)  ca glucoz,  fructoz,  saccaroz,  mantoz,  tinh  bt v xenluloz 
(nu c).

4. Phn ln  glucoz do cy xanh tng hp ra trong qu trnh  quang hp l  to ra 

xenluloz.  Bit rng mt cy bch n 5 tui  c khi  lng g trung  bnh  l 1 00 kg

cha 50% xenluloz.

a)  Tnh  xem 1  ha rng bch n 5 tui  mt  1  cy/20m2  hp th  c bao nhiu

m3 CO2 v gii  phng ra bao nhiu  m3 O2  to ra xenluloz.

b)  Nu dng ton b g t 1  ha bch n ni  trn   sn xut giy (gi s cha 95%

xenluloz v 5% ph  gia)  th s thu  c bao nhiu  tn giy.  Bit rng hiu  sut chung

ca qu trnh  l 80% tnh  theo lng xenluloz ban u.

5.  Tnh khi  lng ancol  etyl ic thu  c t :

a)  Mt tn  ng cha 65% tinh  bt,  hiu  sut c qu trnh  t 80%.

b)  Mt tn  mn ca cha 50% xenluloz,  hiu  sut c qu trnh  t 70%.
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Bi thc hnh 1
iu ch este v Tnh cht

ca mt s cacbohirat

 Lm c mt s th nghim n gin  v iu  ch este v tnh  cht

ca cacbohirat.

 Tip tc cng c mt s k nng th nghim v l in  h vi  l  thuyt.

ni dung v cch tin hnh th nghim

1 . Th nghim 1  :  iu ch etyl axetat

Cho vo ng nghim kh (di 14 18  cm) 1  ml ancol etylic,  1  ml axit axetic
nguyn cht v 1  git axit sunfuric c.  Lc u, ng thi un cch thu 5 6

pht trong ni nc nng 65  70oC (hoc un nh trn ngn la n cn,
khng c un si).  Lm lnh ri rt thm vo ng nghim 2 ml dung dch
NaCl bo ho.  Quan st hin tng, gii thch v vit phng trnh ho hc.

2. Th nghim 2  :  Phn ng ca glucoz vi Cu(OH)2

Cho vo ng nghim 2 3 git dung dch CuSO4 5% v 1  ml dung dch NaOH 10%.

Lc nh,  gn b phn dung dch,  gi li kt ta Cu(OH)2.  Cho thm vo ng

nghim  2 ml dung dch glucoz 1%.  Lc nh,  nhn xt hin tng xy ra,
gii thch.  Sau  un nng hn hp,  ngui.  Nhn xt hin tng.  Gii thch.

3. Th nghim 3  :  Tnh cht ca saccaroz

a) Rt 1 ,5  ml dung dch saccaroz 1% vo ng nghim cha Cu(OH)2 (iu ch

nh  th nghim 2),  lc nh,  quan st hin tng xy ra.  un nng dung dch
thu c.  Quan st hin tng v rt ra kt lun.

b) Rt 1 ,5  ml dung dch saccaroz 1% vo ng nghim v rt tip vo  0,5  ml
dung dch H2SO4.  un nng dung dch trong 2 3  pht.   ngui,  cho t t

NaHCO3 (tinh th) vo v khuy u bng a thu tinh cho n khi ngng

thot ra kh CO2.  Rt dung dch vo ng nghim ng Cu(OH)2,  lc u cho

Cu(OH)2 tan ra.  un nng.  Nhn xt v gii thch cc hin tng xy ra.

4. Th nghim 4 :  Phn ng ca h tinh bt vi iot

Cho vo ng nghim 2 ml dung dch h tinh bt 2% ri thm vi git dung dch
iot 0,05%, lc nh.  un nng dung dch c mu  trn ri li  ngui.  Quan
st hin tng.  Gii thch.
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AMIN

AMINO AXIT

PROTEIN

Cau tao va tnh chat cua amin.

Cau tao, tnh chat va vai tro cua amino axit trong cuoc song.

Cau truc,  tnh chat va s chuyen hoa protein trong c the.

Khai niem ve axit nucleic va enzim.

C l ngun thc phm giu  protein

Chng3
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Amin

 Bit cc loi  amin,  danh php ca amin.

 Hiu  cu to phn t,  tnh  cht,  ng dng v iu  ch amin.

i   Khi nim, phn loi,  danh php v ng phn

1 . Khi nim

Khi thay th mt hay nhiu nguyn t hiro trong phn t NH3 bng mt hay

nhiu gc hirocacbon ta c amin.  Th d :

Nh vy, trong phn t amin, nguyn t nit c th lin kt vi 1  hoc 2 hoc 3
gc hirocacbon.

2. Phn loi

Amin c phn loi theo hai cch thng dng nht :

a)  Theo c im cu to ca gc hirocacbon 

Amin thm (th d : anilin C6H5NH2),  amin khng thm (th d : etylamin

C2H5NH2),  amin d vng (th d : piroliin ).

b)  Theo bc ca amin

Bc ca amin c tnh bng s nguyn t hiro trong phn t amoniac b thay
th bi gc hirocacbon.  Theo ,  cc amin c phn loi thnh :  amin bc
mt,  bc hai,  bc ba.   Th d :

CH3CH2CH2NH2 CH3CH2NHCH3 (CH3)3N

amin bc mt amin bc hai amin bc ba

3. Danh php

Tn ca cc amin c gi theo danh php gc  chc v danh php thay th.
Ngoi ra,  mt s amin c gi theo tn thng (tn ring) nh  bng 3.1 .
Nhm NH2 khi ng vai tr nhm th th gi l nhm amino, khi ng vai tr

nhm chc th gi l nhm amin.

NH

 CH3 NH2  ;  CH3 NH CH3  ;  CH3 N CH3  ;  CH2=CH CH2NH2  ;  C6H5NH2

CH3

56

Bi

11



Bng 3.1. Tn gi ca mt s amin

4. ng phn

Khi vit cng thc cc ng phn cu to ca amin, cn vit ng phn mch
C v ng phn v tr nhm chc cho tng loi :  amin bc I,  amin bc II,  amin
bc III.  
Th d, vi C4H11N, ta vit c cc amin ng phn sau :

ii   tnh cht vt l

Metyl,  imetyl,  trimetyl v etylamin l nhng cht kh,  mi khai kh chu,
c,  d tan trong nc.  Cc amin ng ng cao hn l nhng cht lng hoc
rn,  tan trong nc gim dn theo chiu tng ca phn t khi.  
Anilin l cht lng, si  184oC, khng mu, rt c,  t tan trong nc, tan trong
etanol,  benzen.   lu trong khng kh,  anilin chuyn sang mu nu en v b
oxi ho bi oxi khng kh.

 CH3 CH2 CH2 CH2 NH2  CH3 CH2 CH CH3

NH2

 CH3 CH CH2 NH2 CH3 C NH2

CH3

CH3

CH3

 CH3 CH2 NH CH2 CH3 CH3 CH2 CH2 NH CH3

 CH3 CH NH CH3

CH3

CH3 CH2 N CH3

CH3
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Hp cht Tn gc  chc Tn thay th Tn thng

CH3NH2

C2H5NH2

CH3CH2CH2NH2

CH3CH(NH2)CH3

H2N[CH2]6NH2

C6H5NH2

C6H5NHCH3

C2H5NHCH3

Metylamin

Etylamin

Propylamin

Isopropylamin

Hexametyleniamin

Phenylamin

Metylphenylamin

Etylmetylamin

Metanamin

Etanamin

Propan1 amin

Propan2amin

Hexan1 ,6iamin

Benzenamin

NMetylbenzenamin

NMetyletanamin

Anil in

NMetylani l in



iii   Cu to phn t v tnh cht ho hc

S tng ng v cu to gia amoniac,  amin cc bc v anilin c thy  hnh
3.1 .  M hnh ca mt vi phn t c trnh by  hnh 3.2.

Hnh 3.1.  Cu trc phn t

a) amoniac ;  b,  c,  d) amin bc I,  II,  III ;  e)  anilin.

Hnh 3.2. M hnh c :  a)  amoniac,  b)  metylamin,  c)  anilin

Do phn t amin c nguyn t nit cn i electron cha lin kt (tng t nh
trong phn t amoniac) nn amin th hin tnh cht baz.  Ngoi ra,  nguyn t
nit trong phn t amin c s oxi ho 3  nh trong amoniac nn amin thng
d b oxi ho.  Cc amin thm, th d nh anilin, cn d dng tham gia phn ng
thvo nhn thm do nh hng ca i electron cha lin kt  nguyn t nit.  

1 . Tnh cht ca chc amin

a)  Tnh baz

Thc nghim 1 : Nhng mu giy qu tm vo ng nghim ng dung dch
propylamin.

Hin tng : Mu giy qu chuyn sang mu xanh.  

Gii thch : Propylamin v nhiu amin khc khi tan trong nc tc dng vi

nc cho ion OH:  

CH3CH2CH2NH2 + H2O  [CH3CH2CH2NH3]
+
+ OH

Thc nghim 2 : a a thu tinh va nhng vo dung dch HCl m c ln
ming l ng dung dch CH3NH2 m c.
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Hin tng : Xung quanh a thu tinh bay ln mt ln khi trng.

Gii thch : Kh metylamin bay ln gp hi axit HCl  xy ra phn ng to 
ra mui :

CH3NH2 + HCl [CH3NH3]
+Cl

metylamin metylamoni clorua

Thc nghim 3  :  Nh my git anilin vo nc, lc k.  Anilin hu nh khng
tan, n to vn c ri lng xung y.  Nhng mu giy qu tm vo dung dch
anilin.  Mu qu tm khng i.  Nh dung dch HCl c vo ng nghim, anilin
tan dn do  xy ra phn ng

C6H5NH2 + HCl

phenylamoni clorua

Nhn xt :  Dung dch metylamin v nhiu ng ng ca n c kh nng lm
xanh giy qu tm hoc lm hng phenolphtalein do kt hp vi proton mnh
hn amoniac.  

Anilin v cc amin thm rt t tan trong nc.  Dung dch ca chng khng lm
i mu qu tm v phenolphtalein.

Nh vy, nhm ankyl c nh hng lm tng mt  electron  nguyn t nit

do  lm tng lc baz ; nhm phenyl (C6H5)  lm gim mt  electron 

nguyn t nit do  lm gim lc baz.

Lc baz :   

b)  Phn ng vi axit nitr

Amin bc mt tc dng vi axit nitr  nhit  thng cho ancol hoc phenol
v gii phng nit.  Th d :

C2H5NH2 + HONO C2H5OH  + N2 + H2O

Anilin v cc amin thm bc mt tc dng vi axit nitr  nhit  thp 

(0  5oC) cho mui iazoni :

C6H5NH2 + HONO  + HCl  

benzeniazoni clorua

Mui iazoni c vai tr quan trng trong tng hp hu c,  c bit l tng hp
phm nhum azo.

o0 5 C +
6 5 2 2C H N Cl 2H O  +



.. . . . .

n 2n 1 2 2 6 5 2C H NH H NH C H NH+  >  > 

+
6 5 3C H NH Cl
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c)  Phn ng ankyl ho 

Khi cho amin bc mt hoc bc hai tc dng vi ankyl halogenua, nguyn t H
ca nhm amin c th b thay th bi gc ankyl.  Th d :

C2H5NH2 + CH3I  C2H5NHCH3 + HI

Phn ng ny c gi l phn ng ankyl ho amin.  

2. Phn ng th  nhn thm ca anilin

Th nghim : Nh vi git nc brom vo ng
nghim ng sn 1  ml dung dch anilin.

Hin tng : Xut hin kt ta trng (hnh 3.3).

Gii thch :  Do nh hng ca nhm NH2,

(tng t nhm OH  phenol), ba nguyn t H 
cc v tr ortho v para so vi nhm NH2 trong

nhn thm ca anilin  b thay th bi ba
nguyn t brom :

Phn ng ny dng  nhn bit anilin.  

iv  ng dng v iu ch

1 . ng dng

Cc ankylamin c dng trong tng hp hu c,  c bit l cc iamin c
dng  tng hp polime.

Anilin l nguyn liu quan trng trong cng nghip phm nhum (phm azo,
en anilin,. . .),  polime (nha anilinfomanehit,. . .),  dc phm (streptoxit,
sunfaguaniin,. . .).
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Nc brom

Dd ani l in

Hnh 3.3. Th nghim

anilin tc dng vi brom

+    3Br
2  +   3HBr

:  NH
2  NH

2  

Br

Br

Br

2,4,6-tribromanilin



2. iu ch

Amin c th c iu ch bng nhiu cch.  Th d :

a)  Thay th nguyn t H ca phn t amoniac  

Cc ankylamin c iu ch t amoniac v ankyl halogenua.  Th d :

NH3 CH3NH2 (CH3)2NH (CH3)3N

b)  Kh hp cht nitro

Anilin v cc amin thm thng c iu ch bng cch kh nitrobenzen
(hoc dn xut nitro tng ng) bi hiro mi sinh nh tc dng ca kim loi
(nh Fe,  Zn) vi axit HCl.  Th d :

C6H5NO2 + 6H C6H5NH2 + 2H2O

Ngoi ra,  cc amin cn c th c iu ch bng nhiu cch khc.

Bi tp

1 . S sp xp no theo trt t tng dn lc baz ca cc hp cht sau  y ng ?

A. C2H5NH2 < (C2H5)2NH < NH3 < C6H5NH2

B. (C2H5)2NH < NH3 < C6H5NH2 < C2H5NH2

C.  C6H5NH2 < NH3 < C2H5NH2 < (C2H5)2NH 

D.  NH3 < C2H5NH2 < (C2H5)2NH < C6H5NH2

2. t chy hon ton  5,9 gam mt hp cht hu c n  chc X thu  c 6,72 l i t CO2,
1 , 1 2 l i t N2 (cc th tch  kh  ktc)  v 8,1  gam H2O.  Cng thc ca X l

A.  C3H6O B.  C3H5NO3 C.  C3H9N D.  C3H7NO2

3. Khi  n im bc ca amin  khc vi  khi  nim bc ca ancol  v dn xut halogen nh
th no ? Vit cng thc cu to v gi  tn  cc ng phn,  ch r bc ca cc amin
c cng cng thc phn  t sau  :

a)  C3H9N.

b)  C5H1 3N.

c)  C7H9N (amin  thm).

o

Fe HCl

t

+



3CH I

HI

+




3CH I

HI

+




3CH I

HI

+
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4. a)   V sao amin  d tan  trong nc hn  so vi  dn  xut halogen c cng s nguyn t
C trong phn t ?

b)   V sao benzylamin  (C6H5CH2NH2)  tan  v hn trong nc v lm xanh  qu tm cn
anil in  th tan  km (3,4 gam trong 1 00 gam nc) v khng lm i  mu qu tm ?

5. Trnh by cch  tch ring  mi  cht khi  hn hp sau  y :

a)  Hn  hp kh :  CH4 v CH3NH2.

b)  Hn  hp lng :  C6H6,  C6H5OH v C6H5NH2.

6.  Trnh by phng php ho hc phn bit cc dung dch  ca cc cht trong tng 
dy sau  :

a)  C2H5NH2,  C6H5NH2,  CH2OH[CHOH]4CHO,  CH2OHCHOHCH2OH

b) CH3NH2,  C6H5OH,  CH3COOH,  CH3CHO

7. Hy tm phng php ho hc  gii  quyt hai  vn  sau  :

a)  Ra l ng anil in.

b)  Kh mi  tanh  ca c trc khi  nu.  Bit rng mi  tanh ca c (c bit c m)  l
ca hn hp cc amin  (nhiu  nht l trimetylamin)  v mt s cht khc.

8. Khi  chng ct nha than ,  ngi  ta thu  c mt phn on cha phenol  v anil in
ho tan  trong ankylbenzen (dung dch  A).  Sc kh hiro clorua vo 1 00 ml  dung dch
A th thu  c 1 ,295 gam kt ta.  Nh t  t  nc brom vo 1 00 ml  dung dch  A v
lc k cho n khi  ngng to kt ta trng th ht 300 gam nc brom 3,2%.  Tnh 
nng  mol  ca anil in  v phenol  trong dung dch  A.

T ani l in  (phenylamin)  v cc arylamin  khc,  ngi  ta tng hp c mt lot
(hng trm nghn)  cht mu  azo lm phm nhum khc nhau  c cng thc
chung l :  Ar N = N Ar.

Tu theo cu trc ca cc gc aryl  (phenyl,  naphtyl,...)  ni  vi  nhm azo N=N  m
c c cc cht mu  azo c mu  sc ,  xanh,  tm hay vng khc nhau,. . .  p,
bn.   tng hp cht mu  azo,  ngi  ta cho mt arylamin  phn  ng vi
HNO2/HCl   0  5oC thnh  areniazoni  halogenua,  ri  phn  ng tip vi  mt

aren  hot ng (aren  c nhm th loi  mt).  Ngoi  hp cht mu  monoazo 
(c mt nhm azo)  cn  c th tng hp cc cht mu  iazo (c hai  nhm azo),
triazo (c ba nhm azo), . . .
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Amino axit

 Hiu  c cu to phn t v tnh  cht ho hc c bn ca 

amino axit.

 Bit ng dng v vai  tr ca amino axit.

i  nh ngha, cu to v danh php

1 . nh ngha

Amino axit l loi hp cht hu c tp chc m phn t cha ng thi nhm
amino (NH2)  v nhm cacboxyl (COOH).  Th d :

2. Cu to phn t

V nhm COOH c tnh axit,  nhm NH2 c tnh baz nn  trng thi kt tinh

amino axit tn ti  dng ion lng cc.  Trong dung dch,  dng ion lng cc
chuyn mt phn nh thnh dng phn t :   

3. Danh php

C th coi amino axit l axit cacboxylic c nhm th amino  gc hirocacbon.
Do ,  tn gi ca cc amino axit xut pht t tn ca axit cacboxylic 
tng ng (tn thay th,  tn thng thng),  c thm tip u ng amino v ch
s (2,  3,. . .)  hoc ch ci Hi Lp (,  ,. . .)  ch v tr ca nhm NH2 trong mch.

Ngoi ra,  cc  amino axit c trong thin nhin gi l amino axit thin nhin

u c tn ring (bng 3.2)  v hu ht c cng thc chung l

nhng vn gi tn theo dng (R l phn cn li ca phn t).RCHCOOH

NH2

RCHCOO

+NH3

RCHCOOH

NH2

dng phn t

RCHCOO

+NH3

dng ion lng cc

H2NCH2COOH ;  RCHCOOH ;  RCHCH2COOH ; COOH

NH2 NH2 NH2
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Bng 3.2. Tn gi ca mt s amino axit

ii   tnh cht vt l

Cc amino axit l nhng cht rn  dng tinh th khng mu, v hi ngt,  c

nhit  nng chy cao (khong t 220 n 300oC, ng thi b phn hu) v
d tan trong nc v chng tn ti  dng ion lng cc (mui ni phn t). Th d :

Glyxin nng chy  khong 232 236oC, c  tan 25,5  g/100 g nc  25oC.

iii   tnh cht ho hc

1 . Tnh cht axitbaz ca dung dch amino axit

Th nghim :  Nhng qu tm vo cc dung dch glyxin (ng nghim 1 ),  vo
dung dch axit glutamic (ng nghim 2) v vo dung dch lysin (ng nghim 3).

Hin tng :  Trong ng nghim (1 )  mu qu tm khng i.  Trong ng nghim
(2) qu tm chuyn thnh mu hng.  Trong ng nghim (3)  qu tm chuyn
thnh mu xanh.

Gii thch :  Phn t glyxin c mt nhm COOH v mt nhm NH2 nn dung

dch gn nh trung tnh.  
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Phn t axit glutamic c hai nhm COOH v mt nhm NH2 nn dung dch c

mi trng axit.

Phn t lysin c hai nhm NH2 v mt nhm COOH nn dung dch c mi

trng baz.

Amino axit phn ng vi axit v c mnh cho mui,  th d :

H2NCH2COOH + HCl ClH3NCH2COOH

hoc H3N
+CH2COO + HCl ClH3NCH2COOH

Amino axit phn ng vi baz mnh cho mui v nc, th d :

H2NCH2COOH + NaOH H2NCH2COONa + H2O

hoc H3N
+CH2COO + NaOH H2NCH2COONa + H2O

Nh vy, amino axit c tnh cht lng tnh.

2. Phn ng este ho nhm COOH

Tng t axit cacboxylic,  amino axit phn ng c vi ancol (c axit v c
mnh xc tc) cho este.  Th d :

H2NCH2COOH + C2H5OH H2NCH2COOC2H5
(*) + H2O

3. Phn ng ca nhm NH2 vi HNO2

Th nghim : Cho vo  ng nghim 2 ml dung dch glyxin 10%, 2 ml dung dch
NaNO2 10% v 510 git axit axetic.  Lc nh ng nghim v quan st.

Hin tng : C bt kh bay ln.

Gii thch : HNO2 (to thnh t NaNO2 + CH3COOH) phn ng vi nhm NH2

ca glyxin (tng t amin) cho axit hiroxiaxetic v gii phng N2 :

H2NCH2COOH  + HNO2 HOCH2COOH  + N2 + H2O

khHCl
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(*)  Thc ra,  este c to thnh  dng mui 
3 2 2 5ClH NCH COOC H .
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4. Phn ng trng ngng

Khi un nng axit 6 aminohexanoic (cn gi l axit  aminocaproic) hoc 

axit 7 aminoheptanoic (axit  aminoenantoic) vi xc tc th xy ra phn ng
trng ngng to thnh polime thuc loi poliamit.

Trong phn ng trng ngng amino axit,  OH ca nhm COOH  phn t amino
axit ny kt hp vi H ca nhm NH2  phn t amino axit kia to thnh H2O

v sinh ra polime do cc gc amino axit kt hp vi nhau, th d :

IV ng dng 

Amino axit thin nhin (hu ht l  amino axit)  l c s  kin to nn cc
loi protein ca c th sng.

Mt s amino axit c dng ph bin trong i sng nh mui mononatri
ca axit glutamic dng lm gia v thc n (gi l m chnh hay bt ngt)  ;  axit
glutamic l thuc h tr thn kinh, methionin l thuc b gan.

Axit 6 aminohexanoic v axit 7 aminoheptanoic l nguyn liu  sn xut
t nilon 6, v nilon 7.

Bi tp

1 . Pht biu  no sau  y ng ?

A.  Phn t cc amino axit ch c mt nhm NH2 v mt nhm COOH

B.  Dung dch  ca cc amino axit u  khng lm i  mu qu tm

C.  Dung dch  cc amino axit u  lm i  mu  qu tm

D.  Cc amino axit u  l cht rn   nhit  thng.

2. pH ca dung dch  cng nng  mol  ca ba cht NH2CH2COOH,  CH3CH2COOH v
CH3[CH2]3NH2 tng theo trt t no sau  y ?

. . .  + H   NH[CH2]5CO OH + H NH[CH2]5CO OH + H NH[CH2]5CO OH

...  NH[CH2]5CONH[CH2]5CONH[CH2]5CO . . .  + nH2O

Hay vit  gn l :

policaproamitaxit aminocaproic

nHNH[CH2]5COOH (  NH[CH2]5CO )n  + nH2O

to

to
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A.  CH3[CH2]3NH2 < NH2CH2COOH < CH3CH2COOH 

B.  CH3CH2COOH < NH2CH2COOH < CH3[CH2]3NH2

C.  NH2CH2COOH < CH3CH2COOH < CH3[CH2]3NH2

D.  CH3CH2COOH < CH3[CH2]3NH2  < NH2CH2COOH

3. Amino axit l g ? Vit cng thc cu to v gi  tn  cc amino axit c cng thc phn
t l C4H9NO2.

4. Vit cc phng trnh  ho hc ca phn ng gia axit 2aminopropanoic ln  lt vi
cc cht sau  :  NaOH,  H2SO4,  CH3OH c mt kh HCl  bo ho,  HNO2.

5. Vit phng trnh  ho hc biu  din  phn ng  trng  ngng cc amino axit sau  :

a)  Axit 7aminoheptanoic ;

b)  Axit 2aminopropanoic.  

6. Vit cng thc cu to v cho bit c im chung v cu to ca cc amino axit 
sau  y :

a)  Axit 2amino3phenylpropanoic (phenylalanin)  ;

b)  Axit 2amino3metylbutanoic (val in)  ;

c)  Axit 2amino4metylpentanoic (leuxin)  ;

d)  Axit 2amino3metylpentanoic (isoleuxin).

7. Cho s  chuyn ho sau  :

CH3CH(NH2)COOH 

Hy vit cng thc cu  to ca X,  Y,  Z v vit phng trnh  ho hc ca cc phn ng
xy ra.  

8. Cho 0,1  mol  hp cht A tc dng va   vi  80 ml  dung dch  HCl  1 ,25M,  sau   c
cn dung dch  th c 1 8,75g mui.  Mt khc,  nu  cho 0,1  mol  A tc dng vi  lng
dung dch  NaOH va ,  ri  em c cn th c 1 7,3g mui.

Xc nh  cng thc phn t v cng thc cu to ca A,  bit rng A l mt amino
axit,  khng lm mt mu  dung  dch  KMnO4.   

  

oo

3 2 42 2 4 C H O H,H S O c,tH NO H S O c,t
X Y Z
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Bt ngt (cn gi  l m chnh) l mui  mononatri  ca axit glutamic hay mononatri
glutamat :  

Axi t glutamic (cn  gi  l  axi t aminoglutaric)  l  hp cht ph bin  nht trong
cc protein  ca cc loi  ht ng  cc,  nh prolamin  ca ht u  cha 4346%
axit ny.  Axi t glutamic ng vai  tr rt quan  trng trong vic trao i  cht ca
c th ng vt,  nht l   cc c quan  no b,  gan  v c,  nng cao kh nng
hot ng ca c th.  Axi t glutamic tham gia phn  ng thi  amoniac,  mt cht
c vi  h thn  kinh  (amoniac l cht thi  trong qu trnh  trao i  cht).  
Axi t glutamic phn  ng vi  amoniac cho amino axi t mi  l  glutamin.  Trong y
hc,  axi t glutamic c dng lm thuc cha bnh  v yu  c v chng chong.

 sn  xut axi t glutamic v mononatri  glutamat c th i  theo 3  con  ng :
Tng hp,  l n  men  v tch  t prolamin  trong u  xanh.  Khc vi  cc loi  
protein  khc,  prolamin  tan  trong cn  7080o.  Ngi  ta chit ly prolamin  t bt
ht u  xanh  bng cn  7080o,  cho bay hi  cn  ri  thu phn  prolamin  bng
dung dch  kim long thu  c mononatri  glutamat (bt ngt).  Bt ngt c
dng lm gia v  nhng v l m tng ion  Na+ trong c th lm hi  cc nron  thn
kinh,  do   c khuyn  co khng nn  lm dng nhiu  gia v  ny.  Cho natri
glutamat tc dng vi  axi t clohiric long thu  c axi t glutamic.
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Peptit v protein     

 Bit khi  nim v peptit,  protein,  axit nucleic,  enzim.

 Bit cu  to phn t v tnh  cht c bn ca peptit,  protein.

A PEPTIT

I  khi  nim v phn loi 

1 . Khi nim 

Lin kt ca nhm CO vi nhm NH gia hai n v  amino axit c gi l 

lin kt peptit.  Th d,  ipeptit glyxylalanin :

Khi thu phn n cng cc peptit th thu c hn hp c t 2 n 50 phn t 
 amino axit.

Vy peptit l nhng hp cht cha t 2 n 50 gc  amino axit lin kt vi
nhau bng cc lin kt peptit.

Peptit c vai tr quan trng trong s sng :  mt s peptit l homon iu ho ni tit,
mt s peptit l khng sinh ca vi sinh vt,  polipeptit l c s to nn protein.

2. Phn loi 

Cc peptit c phn thnh hai loi :

a) Oligopeptit gm cc peptit c t 2 n 10 gc  amino axit v c gi tng
ng l ipeptit,  tripeptit,. . .  ecapeptit.  

b) Polipeptit gm cc peptit c t 11  n 50 gc  amino axit.  Polipeptit l c s
to nn protein.

II  Cu to, ng phn v danh php 

1 . Cu to

Phn t peptit hp thnh t cc gc  amino axit ni vi nhau bi lin kt peptit
theo mt trt t nht nh :  amino axit u N cn nhm NH2,  amino axit u C

cn nhm COOH.

H2NCHCONHCHCONHCHCO.. . .NHCHCOOH

R1 R2 R3 Rn

u N lin kt pepit u C

H2NCH2CONHCHCOOH

CH3
Lin kt peptit
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2. ng phn, danh php 

Mi phn t peptit gm mt s xc nh cc gc  amino axit lin kt vi nhau
theo mt trt t nghim ngt.  Vic thay i trt t  s dn ti cc peptit 
ng phn, th d :

Nu phn t peptit cha n gc  amino axit khc nhau th s ng phn loi 
peptit s l n !

Tn ca cc peptit c hnh thnh bng cch ghp tn gc axyl ca cc  amino
axit bt u t u N, ri kt thc bng tn ca axit u C (c gi nguyn).
Th d :

III  Tnh cht

1 .  Tnh cht vt l

Cc peptit thng  th rn,  c nhit  nng chy cao v d tan trong nc.

2. Tnh cht ho hc 

Do peptit c cha cc lin kt peptit nn n c hai phn ng in hnh l phn
ng thu phn v phn ng mu biure.

a)  Phn ng mu biure

Cho vi ml dung dch peptit vo ng nghim ng Cu(OH)2 (to ra khi cho

dung dch CuSO4 tc dng vi dung dch NaOH), thy Cu(OH)2 tan ra v thu

c phc cht c mu tm c trng. Phn ng ny c gi l phn ng mu biure
v n tng t nh phn ng ca biure H2N CO NH CO NH2 vi Cu(OH)2.

ipeptit ch c mt lin kt peptit nn khng c phn ng ny.

b)  Phn ng thu phn 

Khi un nng dung dch peptit vi axit hoc kim, s thu c dung dch khng
cn phn ng mu biure l do peptit  b thu phn thnh hn hp cc 
 amino axit,  th d :

H2NCH2CO NHCHCO NH CH COOH

CH3 CH(CH3)2
glyxylalanylvalin (Gly-Ala-Val)

H2N CH2 CO NH CH COOH   ;    H2N CH CO NH CH2 COOH

CH3 CH3
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B  Protein
Protein l thnh phn khng th thiu ca tt c cc c th sinh vt,  n l c s
ca s sng.  Khng nhng th,  protein cn l mt loi thc n chnh ca con
ngi v nhiu loi ng vt di dng tht,  c,  trng,. . .

I   Khi nim v phn loi 
Protein l nhng polipeptit cao phn t c phn t khi t vi chc nghn n
vi triu.

Protein c vai tr l nn tng v cu trc v chc nng ca mi c th sng.

Protein c phn thnh 2 loi :  

 Protein n gin l nhng protein c to thnh ch t cc gc amino axit.  

 Protein phc tp l nhng protein c to thnh t protein n gin cng vi
thnh phn phi protein,  nh axit nucleic,  lipit,  cacbohirat,. . .

II   S lc v cu trc phn t  protein 
Phn t protein c cu to t mt hoc nhiu chui polipeptit kt hp vi
nhau hoc vi cc thnh phn phi protein khc.

Cc phn t protein khc nhau v bn cht cc mt xch amino axit,  s lng
v trt t sp xp ca chng, nn trong cc sinh vt t khong trn 20 amino
axit thin nhin  to ra mt lng rt ln cc protein khc nhau.

c tnh sinh l ca protein ph thuc vo cu trc ca chng.  C bn bc cu
trc ca phn t protein :  cu trc bc I,  bc II,  bc III v bc IV.

Cu trc bc I l trnh t sp xp cc n v amino axit trong mch protein.
Cu trc ny c gi vng ch yu nh lin kt peptit.  

Th d :  Cu trc bc I ca phn t insulin c m t  hnh 3.4.  Cu trc bc
II,  III v IV xem  phn t liu.

H2NCHCONHCHCONHCHCOOH  +  2H2O

R1 R2 R3

H2NCHCOOH  +  H2NCHCOOH  +  H2NCHCOOH

R1 R2 R3

H, to
+
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Hnh 3.4. Cu trc bc I ca phn t insulin

III  Tnh cht ca protein

1 . Tnh cht vt l

Dng tn ti 

Protein tn ti  hai dng chnh :  Dng hnh si v dng hnh cu.  Dng protein
hnh si nh keratin ca tc,  mng, sng ;  miozin ca c bp,  fibroin ca t
tm, mng nhn.  Dng protein hnh cu nh anbumin ca lng trng trng,
hemoglobin ca mu.

Tnh tan : Tnh tan ca cc loi protein rt khc nhau.  Protein hnh si hon
ton khng tan trong nc trong khi protein hnh cu tan trong nc to thnh
cc dung dch keo nh anbumin (lng trng trng),  hemoglobin (mu).

S ng t : Khi un nng hoc cho axit,  baz hay mt s mui vo dung dch
protein,  protein s ng t li,  tch ra khi dung dch.  Ta gi  l s ng t
protein.

2. Tnh cht ho hc 

a)  Phn ng thu phn 
Khi un nng protein vi dung dch axit,  dung dch baz hay nh xc tc ca
enzim, cc lin kt peptit trong phn t protein b phn ct dn,  to thnh cc
chui polipeptit v cui cng thnh hn hp cc  amino axit,  th d :
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b)  Phn ng mu : Protein c mt s phn ng c trng.

Phn ng vi HNO3 c

Th nghim 1  :  Nh vi git dung dch axit nitric c vo ng nghim ng
dung dch lng trng trng (anbumin).

Hin tng : C kt ta mu vng.

Gii thch : Nhm ca mt s gc amino axit trong protein 

phn ng vi HNO3 cho hp cht mi mang nhm NO2 c mu vng, ng thi

protein b ng t bi HNO3 thnh kt ta.

Phn ng vi Cu(OH)2 (phn ng biure)

Th nghim 2  : Cho vo ng nghim 4 ml dung dch lng trng trng, 1  ml dung
dch NaOH 30% v mt git dung dch CuSO4 2% sau  lc nh.

Hin tng : Xut hin mu tm c trng.

Gii thch : Cu(OH)2 (to ra t phn ng CuSO4 + NaOH)  phn ng vi hai

nhm peptit (CONH) cho sn phm c mu tm.

IV  Khi nim v enzim v axit nucleic

Trong hot ng sng ca c th sinh vt,  enzim v axit nucleic c vai tr cc
k quan trng.

1 .  Enzim

Enzim l nhng cht hu ht c bn cht protein,  c kh nng xc tc cho cc
qu trnh ho hc,  c bit trong c th sinh vt.   l nhng cht xc tc sinh
hc.  Enzim c trong mi t bo sng.  n nay, ngi ta  bit hn 3500
enzim.  Tn ca cc enzim xut pht t tn ca cc phn ng, tn ca cht phn
ng hoc t hp ca hai tn  thm ui aza.  Th d, enzim amilaza xc tc
cho phn ng thu phn tinh bt (amilum) thnh mantoz.

OH  +  2HNO
3  OH   +   2H

2
O 

NO
2  

NO
2  

OH

R1 R2 R3 Rn

H2NCHCONHCHCONHCHCO. . .NHCHCOOH + (n1 )H2O

R1 R2 R3 Rn

H2NCHCOOH  + H2NCHCOOH + H2NCHCOOH + . . .  +  NH2CHCOOH

H+,  to

hay enzim
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Xc tc enzim c hai c im :

Hot ng xc tc ca enzim c tnh chn
lc rt cao,  mi enzim ch xc tc cho mt s
chuyn ho nht nh.

Tc  ca phn ng nh xc tc enzim rt

ln, thng gp t 109 1011 ln tc  ca
cng phn ng nh xc tc ho hc.

2. Axit nucleic 

Trong nhn v nguyn sinh cht ca t bo c
cc protein phc tp gi l nucleoprotein m
khi thu phn th cho protein n gin v axit
nucleic.  Axit nucleic c vai tr quan trng bc
nht trong cc hot ng sng ca c th,  nh
s tng hp protein,  s chuyn cc thng tin 
di truyn.

Axit nucleic l polieste ca axit photphoric v
pentoz (monosaccarit c 5C) ;  mi pentoz
li lin kt vi mt baz nit ( l cc hp cht
d vng cha nit c k hiu l A, X, G, T, U).

Nu pentoz l riboz, axit nucleic c k
hiu l ARN.  Nu pentoz l eoxiriboz, axit
nucleic c k hiu l ADN.

Mi chui ADN rt ln gm hng ngn mt
xch,  mi mt xch gm mt gc eoxiriboz,
mt gc photphat v mt gc baz nit 
(hnh 3.5a).  Hai chui ADN xon kp li
thnh phn t ADN nh lin kt hiro gia cc
cp baz nit (A.. .  T,  G.. .  X) (hnh 3.5b).  

Phn t khi ca ADN rt ln,  vo khong 
4 8 triu.  Phn t khi ca ARN nh hn ca
ADN.  Phn t ARN thng tn ti  dng
xon n, i ch c xon kp.

ADN l vt liu di truyn  cp  phn t mang
thng tin di truyn m ho cho hot ng sinh
trng v pht trin ca cc c th sng.  ARN
ch yu nm trong t bo cht,  tham gia vo
qu trnh gii m thng tin di truyn.
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Hnh 3.5.

a) Cu to ca mt chui ADN
b) Cu trc xon kp ca ADN 



Bi tp

1 . T 3  amino axit X,  Y,  Z c th to thnh my tripeptit trong  c   c X,  Y,  Z ?

A.  2 B.  3 C.  4 D.  6

2. Pht biu  no sau  y ng ?

A.  Phn t ipeptit c hai  l in  kt peptit.

B.  Phn t tripeptit c ba l in  kt peptit.

C.  Trong phn t peptit mch h,  s lin kt peptit bao gi cng bng s gc  amino axit.

D.  Trong phn t peptit mch h cha n  gc  amino axit,  s lin kt peptit bng n 1 .

3. Peptit l g ? Lin  kt peptit l g  ? C bao nhiu  l in  kt peptit trong mt pentapeptit
mch h ? Phn bit cc khi  n im ol igopeptit,  pol ipeptit v pol iamit.    

4. Vit cng thc cu  to,  gi  tn  cc tripeptit hnh  thnh t 3 amino axit sau  :  glyxin,
alanin  v val in.

5.  Thu phn  hon ton 1  mol  pentapeptit A th thu  c 3 mol  glyxin,  1  mol  alanin  v
1  mol  val in.  Khi  thu phn khng hon  ton A th trong hn hp sn phm thy c cc
ipeptit Ala Gly,  Gly Ala v tripeptit Gly Gly Val.  

a)  Hy xc nh  trnh  t cc  amino axit trong pentapeptit A.

b)   Hy ch ra u  l amino axit u  N,  u  l amino axit u  C  pentapeptit A.

6.  Thuc th no sau  y c th dng  phn bit c cc dung dch  :  glucoz,  
gl ixerol,  etanol  v lng trng trng ?

A.  Dd  NaOH ;     B.  Dd  AgNO3 ;     C.  Cu(OH)2 ;       D.  Dd  HNO3.

7. Phn bit cc khi  nim :

a)  Peptit v protein  ;

b)  Protein  n gin  v protein  phc tp.

8. Hy phn bit cc dung dch keo sau y bng phng php ho hc :  nc x phng,
h tinh  bt,  lng  trng  trng.

9. Xc nh  phn t khi  gn ng ca mt hemoglobin  (hng cu  ca mu)  cha 0,4%
Fe (mi  phn t hemoglobin  ch cha 1  nguyn t Fe).

1 0. Khi  thu phn hon ton 500 gam protein  A th c 1 70 gam alanin. Nu phn t
khi  ca A l 50.000 th s mt xch  alanin  trong phn t A l bao nhiu  ?
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Cu trc bc I I  

Cu  trc bc I I  l  hnh  dng ca cc chui  pol ipepti t.  Cu  trc ny c duy tr

nh l in  kt hiro gia cc nhm CONH  gn  nhau  trong

khng gian.  Cu trc bc I I  c hai  kiu chnh l gp  (hnh 3.6) v xon  (hnh 3.7).

Ngoi  ra,  cn  cu  trc bc I I I  v bc IV phc tp hn.

Hnh 3.6. Gp :  Cu trc bc II ca protein
(R. . . .  :  R  pha sau mt phng gp ;  R :  R  pha trc mt phng gp)

Hnh 3.7. Xon  :  Cu trc bc II ca protein

NH . . .  O=C
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Cu trc bc I I I

Cu  trc bc I I I  l  hnh  dng thc ca i  phn  t protein  trong khng gian  ba
chiu,  do xon  bc I I  cun  xp theo kiu  c trng cho mi  loi  protein  to
thnh  nhng khi  cu  (hnh  3 .8a).  Cu  trc ny c duy tr nh nhiu  loi  l in
kt nh l in  kt isunfua,  s to mui  gia COOH v NH2, . . .  v c l in  kt h iro

cng lc ht Van  e Van,. . .

Cu trc bc IV

 l khi  nim dng cho nhng protein  gm hai  hay nhiu  pol ipepti t hnh  cu
(cu  trc bc I I I )  kt hp vi  nhau  bng nhiu  l in  kt v tng tc (hnh  3 .8b).

Hnh 3.8. a) Cu trc bc III ca protein ;  b)  Cu trc bc IV ca protein
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Luyn tp
Cu to v tnh cht ca amin, 

amino axit, protein

 Cng c kin thc tng  qut v cu to phn  t v tnh  cht  ho hc 

c bn ca amin,  amino axit,  protein.

I   Kin thc cn nh

1 . Cu to phn t 

2. Tnh cht

a)  Tnh cht ca nhm NH2

 Tnh baz :    RNH2 + H2O  [RNH3]
+OH

Tc dng vi axit cho mui : RNH2 + HCl  [RNH3]
+Cl

 Tc dng vi HNO2

Amin bo bc I to thnh ancol :  RNH2 +HONO  ROH +N2 +H2O

Amin thm bc I :   ArNH2 + HNO2 + HCl ArN2
+Cl hay ArN2Cl

 Tc dng vi dn xut halogen : RNH2 + CH3I  RNHCH3 + HI

b)  Amino axit c tnh cht ca nhm COOH

 Tnh axit : RCH(NH2)COOH + NaOH  RCH(NH2)COONa + H2O

 Phn ng este ho :

RCH(NH2)COOH + R1OH   RCH(NH2)COOR1 + H2O
HCl







o

2

0 5 C

2H O






o0 5 C






RNH2  ; RCHCOOH   ; H2NCHCO . . .  NHCHCOOH

NH2 R1 Rn

-amino axit peptitamin
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c)  Amino axit c phn ng gia nhm COOH v nhm NH2

To mui ni (ion lng cc) :  

Phn ng trng ngng ca cc  v  amino axit to poliamit :  

d)  Protein c phn ng ca nhm peptit CONH

 Phn ng thu phn :

 Phn ng mu :  Tc dng vi Cu(OH)2 cho dung dch mu tm.

e) Anilin c phn ng th d dng 3 nguyn t H ca vng benzen

II   Bi tp

1 . in vo  trng  mi  cu  ch  (ng)  hoc ch S (sai)  sao cho thch  hp :

a) Amin  l loi  hp cht c nhm  NH2 trong phn t.

b) Hai  nhm chc COOH v NH2 trong phn t amino axit 

tng tc vi  nhau  to thnh ion lng cc.  

c)  Pol ipeptit l pol ime m phn  t gm khong 1 1  50 mt xch   

amino axit ni  vi  nhau  bng l in  kt peptit.

d)  Protein  l pol ime m phn t ch gm cc pol ipeptit 

ni  vi  nhau  bng l in  kt peptit.   

(dd)  +   3Br2(dd) +   3HBr 
(trng)

NH2  NH2  

Br

Br Br

H2N CH CO NH CH CO NH CH CO  . . .  NH CH COOH + (n 1 ) H2O

R1 R2 R3 Rn

H2N CH COOH + H2N CH COOH + H2N CH COOH + . . .  + NH2 CH COOH

R1 R2 R3 Rn

H+,  to

hay enzim

ot
2 2 5nH N [CH ] COOH (   2 5NH [CH ] CO )  2n nH O+

H2N CH COOH

R

H3N
+ CH COO

R
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2. a)  So snh c im cu to ca amin,  amino axit,  pol ipeptit v protein.  

b)  So snh tnh  cht ho hc ca amin  v amino axit.

3.  Trnh by phng php ho hc phn bit dung  dch  cc cht sau  :

a)  CH3NH2,  NH2 CH2 COOH,  CH3COONH4,  anbumin  ;

b)  C6H5NH2,  CH3CH(NH2)COOH,  (CH3)2NH,  anbumin.

4. Braikinin  c tc dng lm gim huyt p.   l mt nonapeptit c cng thc l :  

Arg Pro Pro Gly Phe Ser Pro Phe Arg

Khi  thu phn khng hon  ton  peptit ny c th thu  c nhng tripeptit no c cha
phenylalanin  (Phe)  ?

5. Hy gii  thch  cc hin  tng sau  :

a)  Khi  b  dy axit nitric vo da th ch da  b  vng.

b)  Khi  n  phi  thc n  c ln  mui  kim loi  nng (nh ch,  thu ngn, . . . )  th b  ng c.

c)  Khi  nu  canh cua th thy cc mng riu  cua ni  ln.  

6. a)  Khi  lng cc gc glyxyl  (t glyxin)  chim 50% khi  lng mt loi  t tm (fibroin).
Hy tnh  khi  lng glyxin  m cc con tm cn   to nn 1  kg  t .

b)  Xc nh  phn  t khi  gn ng ca protein  X cha 0,1 6% lu  hunh,  bit rng
phn t X ch cha 1  nguyn t lu  hunh.

C th ngi  v ng vt cp cao khng c kh nng hp th  v bi  tit ni t 
dng phn  t (N2).  Ngun  cung cp ni t cho c th l thc n  cha protein.  

d dy,  nh c axi t v enzim,  protein  b  thu phn  sinh  ra hn  hp cc pepti t
gi  l  pepton.  rut,  nh cc enzim (trong  c peptiaza),  cc pepti t b  thu
phn  n  cng thnh  cc amino axi t.  Cc amino axi t ny c hp th  qua
thnh  rut,  theo mu  v gan  v i  ti  cc m,  t bo.  cc ni  ,  amino axi t
c chuyn  ho nh enzim thnh  protein  cho c th,  phn  cn  li ,  qua hng
lot phn  ng oxi  ho kh,  thu phn,  ecacboxyl  ho,. . .  sinh  ra nng lng
cho cc hot ng ca c th v cc sn  phm cui  cng l H2O,  CO2 v NH3 .

Nc c gi li  trong c th.  CO2 c thi  ra ngoi  theo ng h hp hoc

kt hp vi  NH3 thnh  ure ri  thi  ra ngoi  theo ng bi  tit :
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2NH3   +  CO2 O = C(NH2)2 + H2O

ure

Mt phn  NH3 tc dng vi  axi t glutamic thnh  glutamin  :

NH3 + HOOC[CH2] 2CH (NH2)COOH H2NCO[CH2] 2CH(NH2)COOH

axit glutamic                                               glutamin

Bnh bu c

Bnh  bu  c c l in  quan  ti  mt homon tuyn  gip l  ti reoglobul in.
Tireoglobul in  l  protein  cao phn  t (M = 600.000)  cha iot do c thnh  phn
thyroxin  :

Thiu  ti reoglobul in  s l m cho suy tuyn  gip,  dn  n  chng n  n   tr em
(pht trin  chm,  ni  chm,  li  to,  mi  dy. . . )  ;  chng n  n,  bo ph n  mt
ngon   ngi  ln,  nng hn  dn  ti  li  mt,  bu  c (hnh  3 .9).

Bnh  bu  c l bnh  ln  ln  bt bnh  thng ca tuyn  gip khi  thiu  iot,  v
khi  ,  lp biu  b ca tuyn  gip dy ln.

Khi  dng mui  iot (thng l  c KI  hoc KIO3 ),  tuyn  gip s ng ho rt

nhanh  iot vo thnh  phn  thyroxin  ca ti reoglobul in  cn  thit cho c th.

Hnh 3.9. Ngi b bnh bu c

O

I

I

HO CH
2
CH COOH

NH
2

I

I


enzim


enzim
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Bi thc hnh 2
Mt s tnh cht ca amin, 

amino axit v protein

Bit mt s phn ng nh  tnh  ca amin,  amino axit v protein.

Rn luyn k nng  quan st th nghim v vn dng l  thuyt  

gii  thch  hin  tng xy ra.

Ni dung v cch tin hnh th nghim

1 . Th nghim 1  :  Phn ng brom ho anilin

Cho vo ng nghim 0,5 ml dung dch anilin bo ho v 1  ml nc brom bo ho,
lc u.

Quan st hin tng, gii thch v vit phng trnh ho hc.

2.  Th nghim 2  :  Phn ng ca glyxin vi cht ch th

Cho 1  ml dung dch glyxin 2% vo ng nghim, nh tip vo  2 git dung
dch qu tm (hoc nhng giy qu tm vo dung dch glyxin 2%).  Quan st v
gii thch.

3.  Th nghim 3  :  Phn ng mu ca protein vi Cu(OH)2 

Cho vo ng nghim 1  ml dung dch protein (lng trng trng),  1  ml dung dch
NaOH 30% v 1  git dung dch CuSO4 2%, lc u.  Quan st mu ca 

dung dch v gii thch.
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Khai niem, phan loai, cau truc, tnh chat va tong hp polime.

Khai niem ve cac loai vat lieu polime : Chat deo, 

 vat lieu compozit,  cao su,  t si, keo dan.

Mt s sn  phm lm t Polime

Chng

4
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i cng v polime

 Bit s lc v polime :  khi  nim,  phn loi,  cu trc,  tnh cht.

 Hiu  phn  ng trng hp,  trng ngng v nhn dng c monome 

 tng hp pol ime.

I   Khi nim, phn loi v danh php 

1 . Khi nim

Polime l nhng hp cht c phn t khi rt ln do nhiu n v nh (gi l
mt xch) lin kt vi nhau to nn.

Th d : Polietilen do cc mt xch CH2CH2 lin kt vi

nhau ;  Nilon 6 do cc mt xch NH[CH2]5CO to nn,

n c gi l h s polime ho hay  polime ho ;  Polime thng l hn hp
ca cc phn t c h s polime ho khc nhau,  v vy i khi 
ngi ta cn dng khi nim h s polime ho trung bnh ;  n cng ln,  phn t
khi ca polime cng cao.  Cc phn t to nn tng mt xch ca polime 
(th d : CH2=CH2)  c gi l monome.

2. Phn loi 

Ngi ta c th phn loi polime theo nhng cch sau y :

Theo ngun gc,  ta phn bit polime thin nhin (c ngun gc t thin nhin)
nh cao su,  xenluloz,. . .  ;  polime tng hp (do con ngi tng hp nn) nh
polietilen,  nha phenolfomanehit,. . .  v polime nhn to hay bn tng hp (do
ch ho mt phn polime thin nhin) nh xenluloz trinitrat,  t visco,. . .

Theo cch tng hp,  ta phn bit polime trng hp (tng hp bng phn ng
trng hp) v polime trng ngng (tng hp bng phn ng trng ngng).

Th d :

Theo cu trc (xem phn II :  cu trc).

( CH2 CH2  )n   v  

Cl

( CH2 CH )n   l cc polime trng hp ;

( HN [CH2]6 NH CO [CH2]4 CO )n  l polime trng ngng.  

( 2 5NH[CH ] CO ) n

( 2 2CH CH ) n
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3. Danh php

Tn ca cc polime c cu to bng cch ghp t poli trc tn monome.  

Th d : l polietilen,  l polisaccarit,. . .

Nu tn monome gm 2 t tr ln hoc t hai monome to nn polime th tn
monome phi   trong ngoc n.  Th d :

Mt s polime c tn ring (tn thng thng).  Th d :

: Teflon ;  :  nilon 6 ;  

(C6H10O5)n  :  xenluloz ; . . .

II  Cu trc 

1 . Cc dng cu trc ca polime

Cc mt xch ca polime c th ni vi nhau thnh mch khng nhnh nh amiloz
(hnh 4.1a),. . .  mch phn nhnh nh amilopectin,  glicogen (hnh 4.1 .b),. . .  v
mng khng gian nh nha bakelit,  cao su lu ho (hnh 4.1 .c),. . .

Hnh 4.1. Cc kiu mch polime
(mi vng trn  tng t mt mt xch monome,  

mi vng trn xanh tng trng cho nguyn t hoc nhm nguyn t lm cu ni)

( 2 5NH [CH ] CO ) n( 2 2 CF CF ) n

( CH2CHCl )n   ;   

C6H5

poli(vinyl clorua) poli(butaien-stiren)

( CH2CH=CHCH2CH2CH )n

( 6 10 5C H O ) n( 2 2CH CH ) n

85

a)

b)

c)



2. Cu to iu ho v khng iu ho

Nu cc mt xch trong mch polime ni vi nhau theo mt trt t nht nh,
chng hn theo kiu u ni vi ui,  ngi ta ni polime c cu to 
iu ho.  Th d :

Nu cc mt xch trong mch polime ni vi nhau khng theo trt t nht
nh, chng hn ch th kiu u ni vi u,  ch th u ni vi ui
ngi ta ni polime c cu to khng iu ho.  Th d :

III  Tnh cht 
1 . Tnh cht vt l 

Hu ht cc polime l nhng cht rn,  khng bay hi,  khng c nhit  nng
chy xc nh m nng chy  mt khong nhit  kh rng.  a s polime khi
nng chy, cho cht lng nht,   ngui s rn li chng c gi l cht nhit
do.  Mt s polime khng nng chy m b phn hu khi un nng, gi l cht
nhit rn.

a s polime khng tan trong cc dung mi thng thng, mt s tan c
trong dung mi thch hp to ra dung dch nht,  th d : cao su tan trong 
benzen, toluen,. . .

Nhiu polime c tnh do (polietilen,  polipropilen,. . .),  mt s khc c tnh n
hi (cao su),  s khc na c th ko c thnh si dai bn (nilon 6, nilon
6,6,. . .).  C polime trong sut m khng gin nh poli(metyl metacrylat).  Nhiu
polime c tnh cch in,  cch nhit (polietilen,  poli(vinyl clorua),. . .)  hoc c
tnh bn dn (poliaxetilen,  polithiophen).

2. Tnh cht ho hc

Polime c th tham gia phn ng gi nguyn mch, phn ct mch v khu mch.

a)  Phn ng gi nguyn mch polime 

Cc nhm th nh vo mch polime c th tham gia phn ng m khng 
lm thay i mch polime.  Th d, Poli(vinyl axetat)  b thu phn cho
poli(vinyl ancol)  :

Cl Cl Cl Cl Cl

. . .  CH2CHCH2CHCH2CHCHCH2CH2CH . . .

Cl Cl Cl Cl Cl

. . .  CH2CH CH2CH CH2CH CH2CH CH2CH. . .
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Nhng polime c lin kt i trong mch c th tham gia phn ng cng vo
lin kt i m khng lm thay i mch polime.  Th d : cao su tc dng vi
HCl cho cao su hiroclo ho :

b)  Phn ng phn ct mch polime

Tinh bt,  xenluloz, protein,  nilon,. . .b thu phn ct mch trong mi trng
axit,  polistiren b nhit phn cho stiren,  cao su thin nhin b nhit phn cho
isopren,. . .

Th d :  

Polime trng hp b nhit phn hay quang phn thnh cc on nh v cui
cng l monome ban u, gi l phn ng gii trng hp hay epolime ho.

c)  Phn ng khu mch polime

Khi hp nng cao su th vi lu hunh th thu c cao su lu ho.  cao su
lu ho,  cc mch polime c ni vi nhau bi cc cu S S (xem mc III,
bi 17).  Khi un nng nha rezol thu c nha rezit,  trong  cc mch
polime c khu vi nhau bi cc nhm CH2 :       

Polime khu mch c cu trc mng khng gian do  tr nn kh nng chy,
kh tan v bn hn so vi polime cha khu mch.       

( NH[CH2]5CO )n   +  nH2O nH2N[CH2]5COOH
to,  xt

C = C +  nHCl

CH2  CH2   

CH3  H n n

CH2  CH2   

C   C

CH3  

Cl

H H

OCOCH3

( CH2CH )n   +  nNaOH

OH

( CH2CH )n   +  nCH3COONa
to
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IV  iu ch

C th iu ch polime bng phn ng trng hp hoc trng ngng.

1 . Phn ng trng hp

Trng hp l qu trnh kt hp nhiu phn t nh (monome),  ging nhau hay
tng t nhau thnh phn t rt ln (polime).

iu kin cn v cu to ca monome tham gia phn ng trng hp l trong
phn t phi c lin kt bi (nh CH2=CH2,  CH2=CHC6H5 ,  

CH2=CHCH=CH2)   hoc l vng km bn nh :

caprolactam capron

Ngi ta phn bit phn ng trng hp thng (ch ca mt loi monome 
nh trn) v phn ng ng trng hp ca mt hn hp monome.  Th d :

poli(butaien-stiren)

2. Phn ng trng ngng

Khi un nng, cc phn t axit aminocaproic kt hp vi nhau to ra 
policaproamit v gii phng nhng phn t nc :  

nCH2=CHCH=CH2   +  nCH2=CH

C6H5

C6H5

( CH2CH=CHCH2CH2CH )n

xt,  to,  p

CH2   CH2  

Th d :

O O

CH2   CHCH2Cl CH2CH2C=O

CH2CH2NH, . . .

CH2

nCH2=CH

CH2CH2C=O

CH2CH2NH

vinyl clorua (VC) poli(vinyl clorua) (PVC)

Cl

( CH2 CH )n

Cl

xt,  to,  p

to

xt
( NH[CH2]5CO )nn CH2
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axit aminocaproic                      policaproamit (nilon6)

Khi un nng hn hp axit terephtalic v etylen glicol,  ta thu c mt polieste
gi l poli(etylen-terephtalat)  ng thi gii phng nhng phn t nc :

axit terephtalic                             etylen glicol

poli(etylen-terephtalat)        

Cc phn ng trn c gi l phn ng trng ngng.

Vy :  Trng ngng l qu trnh kt hp nhiu phn t nh (monome) thnh
phn t ln (polime) ng thi gii phng nhng phn t nh khc 
(nh H2O, . . .).

iu kin cn  c phn ng trng ngng :  Cc monome tham gia phn ng
trng ngng phi c t nht hai nhm chc c kh nng phn ng  to c
lin kt vi nhau.  Th d : HOCH2CH2OH v HOOCC6H4COOH ;

H2N[CH2]6NH2 v HOOC[CH2]5COOH ;  H2N[CH2]5COOH ;

Bi tp

1 .  Pht biu  no sau  y ng ?

A. Polime l hp cht do nhiu  phn  t monome hp thnh.

B.  Pol ime l hp cht c phn t khi  ln.

C.  Polime l hp cht c phn t khi rt ln do nhiu n v nh lin kt vi nhau to nn.

D.  Cc pol ime u  c tng  hp bng phn ng trng hp.

2. Chn khi  nim ng :

A.  Monome l nhng phn t nh tham gia phn ng to ra polime.

B.  Monome l mt mt xch  trong  phn t pol ime.

C.  Monome l cc phn t to nn tng mt xch  ca pol ime.

D.  Monome l cc hp cht c 2  nhm chc hoc c l in  kt bi.

( 6 4 2 2CO C H CO O CH CH O )      n 22nH O+

ot
6 4 2 2n( HOOC C H COOH) nHO CH CH OH   +    p

ot
2 2 5nH N[CH ] COOH ( 2 5NH[CH ] CO ) n 2nH O+
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3. Hy phn bit cc khi  n im sau  v cho th d  minh  ho :

a)  Pol ime thin  nhin,  pol ime tng hp v pol ime bn tng  hp.

b)  Pol ime c cu trc iu  ho v cu trc khng iu  ho.

c)  Pol ime mch phn nhnh v pol ime mng khng gian.  

4. Hy so snh phn ng trng hp v phn ng trng ngng (nh  ngha,  cu  to ca
monome v phn t khi  ca pol ime so vi  monome).  Ly th d  minh  ho.

5.  Gii  thch  hin  tng sau  :

a)  Pol ime khng bay hi  c.

b)  Pol ime khng c nhit  nng chy xc nh.

c)  Nhiu  pol ime khng tan  hoc kh tan  trong  cc dung mi  thng thng.

d)  Dung dch  pol ime c  nht cao.

6. Vit phng trnh  phn ng pol ime ho cc monome sau  v cho bit chng thuc loi
phn  ng trng hp hay trng  ngng :

a)  CH3 CH = CH2 ;

b)  CH2=CClCH=CH2 ;

c)  CH2=CHCH=CH2 v CH2= CHCN ;

d)  CH2OHCH2OH v mC6H4(COOH)2 (axit isophtal ic)  ;

e)  NH2CH(CH3)[CH2]1 0COOH.

7. Cho bit cc monome dng  iu  ch cc pol ime sau  :

a)    (  CH2CCl2CH2CCl2  )  n b)   (  CH2CHClCH2CH(C6H5)  )  n

8. H s pol ime ho l g ? V sao phi  dng  h s pol ime ho trung bnh  ?

Tnh h s pol ime ho trung bnh  ca PE,  PVC v xenluloz,  bit rng phn t khi
trung  bnh  ca chng ln  lt l 420000 ;  250000 ;  1 620000.  

NH NH

Nomex

COCO

n
COO CH2  CH2 O

n

CO 

c)  d)  

Koel
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vt liu polime

 Bit khi nim v :  cht do,  vt l iu compozit,  cao su,  t si  v keo dn.

 Bit thnh phn,  tnh  cht,  ng dng ca mt s vt l iu  pol ime.

I   chT do

1 . Khi nim 

Nu h nng mt s  dng bng nha nh thc, v bt bi,. . .  v un cong i,
ri  ngui th chng vn gi nguyn dng un cong .  Nu un cong mt
thanh kim loi,  t n khng thng li c.  Tnh cht  c gi l tnh do.
Vy :  Tnh do l tnh b bin dng khi chu tc dng ca nhit,  p lc bn ngoi
v vn gi nguyn c s bin dng  khi thi tc dng.  

Cht do l nhng vt liu polime c tnh do.

Thnh phn c bn ca cht do l polime.  Ngoi ra cn c cc thnh phn ph
thm :  cht do ho,  cht n  tng khi lng ca cht do,  cht mu, 
cht n nh,. . .

2. Mt s polime dng lm cht do

a)  Polietilen (PE)

PE l cht do mm, nng chy  nhit 

ln hn 110oC, c tnh tr tng i ca
ankan mch di,  c dng lm mng
mng, bnh cha, ti ng,

b)  Poli(vinyl clorua),  (PVC)

PVC l cht v nh hnh, cch in tt,
bn vi axit,  c dng lm vt liu in,
ng dn nc, vi che ma, da gi,. . .

Cl Cl

nCH2=CH ( CH2 CH )n
to,  xt,p

ot , p
2 2 xt

nCH CH (=  2 2CH CH ) n
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c)  Poli(metyl metacrylat)

Poli(metyl metacrylat) c iu cht metyl metacrylat bng phn ng trng hp :

Poli(metyl metacrylat)  c c tnh trong sut cho nh sng truyn qua tt
(trn 90%) nn c dng  ch to thu tinh hu c plexiglas (xem t liu).

d)  Poli(phenol fomanehit)  (PPF)

PPF c 3  dng :  nha novolac,  nha rezol,  nha rezit.

Nha novolac : un nng hn hp fomanehit v phenol ly d vi xc tc axit
c nha novolac (mch khng phn nhnh) :

Nha novolac l cht rn,  d nng chy, d tan trong mt s dung mi hu c,
dng  sn xut vecni,  sn,. . .

Nha rezol : un nng hn hp phenol v fomanehit theo t l mol 1 :  1 ,2 c
xc tc l kim ta c nha rezol (mch khng phn nhnh),  nhng c mt s
nhm CH2OH cn t do  v tr s 4 hoc 2 ca nhn benzen :

Nha rezol l cht rn,  d nng chy, tan trong nhiu dung mi hu c dng 
sn xut sn, keo v nha rezit,. . .

Nha rezit : Khi un nng nha rezol  nhit  150oC thu c nha c cu
trc mng li khng gian (xem bi 16 mc III.2c) gi l nha rezit hay cn gi
l bakelit.  Nha rezit khng nng chy, khng tan trong nhiu dung mi hu c.
 ch to  vt,  ngi ta trn nha rezol vi ph gia ngay trong khun ri un

nng n 150oC. Khi ngui s thu c  vt vi hnh dng nh sn.  
Bng cch  ngi ta ch to ra c cc v my, cc dng c cch in, . . .

CH
2  CH

2  CH
2  

. . .

OH OH OH

CH
2
OH 

HOCH
2

HO

CH
2
OH

CH
2  

. . .

OH

OH

OH

CH
2  

OH

CH
2  

CH
2  

OHCH
2  

CH3 COOCH3

CH3

nCH2=CCOOCH3 ( CH2C )n
xt,to
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3. Khi nim v vt liu compozit

Khi t hp polime vi cht n thch hp c th thu c mt vt liu mi c
tnh cht ca polime v ca cht n, nhng  bn,  chu nhit,...  ca vt liu
tng ln rt nhiu so vi polime thnh phn.Vt liu y gi l vt liu compozit.

Vt liu compozit l vt liu gm polime lm nha nn t hp vi cc vt liu
v c v hu c khc.
Thnh phn ca vt liu compozit gm cht nn l polime v cht n, ngoi
ra cn cc cht ph gia khc.  Cht n phn tn vo cht nn nhng chng
khng ho tan vo nhau.

Cc cht nn c th l nha nhit do hay nha nhit rn.  Cht n c th l
cht si (bng, ay,  si poliamit,  aming, si thu tinh,) hoc cht bt 
(silicat,  bt nh (CaCO3),  bt tan(3MgO.4SiO2.2H2O)),. . .

Trong vt liu compozit,  polime v cht n tng hp tt vi nhau lm tng
tnh rn,  bn,  chu nhit ca vt liu.

II   t

1 . Khi nim

T l nhng vt liu polime hnh si di v mnh vi  bn nht nh.

Trong t,  nhng phn t polime c mch khng phn nhnh sp xp song song
vi nhau.  Polime  phi rn,  tng i bn vi nhit,  vi cc dung mi thng
thng, mm, dai,  khng c v c kh nng nhum mu.

2. Phn loi 

T c chia thnh 2 loi :

a)  T thin nhin (sn c trong thin nhin) nh bng, len,  t tm.

b)  T ho hc (ch to bng phng php ho hc) :  c chia lm hai nhm

 T tng hp (ch to t cc polime tng hp) nh cc t poliamit (nilon,
capron),  t vinylic (vinilon).

 T bn tng hp hay t nhn to (xut pht t polime thin nhin nhng c
ch bin thm bng phng php ho hc) nh t visco,  t xenluloz axetat,. . .

3. Mt s loi t tng hp thng gp 

a)  T nilon6,6 

T nilon6,6 thuc loi t poliamit v  cc  mt xch ni vi nhau bng cc
nhm amit CONH.  Nilon6,6 c iu ch t hexametyleniamin
H2N[CH2] 6NH2 v axit aipic (axit hexanioic)  :
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nH2N[CH2]6NH2 + nHOOC[CH2]4COOH 

+ 2nH2O

poli(hexametylen-aipamit)  (nilon-6,6)

T nilon6,6 c tnh dai bn,  mm mi ng mt,  t thm nc, git mau kh
nhng km bn vi nhit,  vi axit v kim.

T nilon6,6 cng nh nhiu loi t poliamit khc c dng  dt vi may
mc, vi lt sm lp xe,  dt bt tt,  bn lm dy cp,  dy d,  an li,. . .

b)  T lapsan

T lapsan thuc loi t polieste c tng hp t axit terephtalic v etylen 
glicol.  T lapsan rt bn v mt c hc,  bn i vi nhit,  axit,  kim hn nilon,
c dng  dt vi may mc.

c)  T nitron (hay olon)

T nitron thuc loi t vinylic c tng hp t vinyl xianua (hay acrilonitrin)
nn c gi l poliacrilonitrin :  

T nitron dai,  bn vi nhit v gi nhit tt nn thng c dng  dt vi
may qun o m hoc bn thnh si len an o rt.

III   cao su

1 . Khi nim

Ko cng si dy cao su ri bung tay ra,  si dy tr li vi kch thc c,
ngi ta ni :  cao su c tnh n hi.  Tnh n hi l tnh bin dng khi chu
lc tc dng bn ngoi v tr li dng ban u khi lc  thi tc dng.

Cao su l vt liu polime c tnh n hi.

C hai loi cao su :  Cao su thin nhin v cao su tng hp.

2. Cao su thin nhin

Cao su thin nhin ly t m cy cao su.  Cy cao su c tn khoa hc l Hevea
brasiliensis,  c ngun gc t Nam M,  c trng  nhiu ni trn th gii v
nhiu tnh  nc ta.

CN

acrilonitrin poliacrilonitrin

CN

nCH2=CH ( CH2 CH )n
xt,  to

( 2 6 2 4NH[CH ] NHCO[CH ] CO ) n

ot
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a)  Cu trc

Cao su thin nhin l polime ca isopren :    

n = 1  500  15 000.

Nghin cu nhiu x tia X cho bit cc mt xch isopren u c cu hnh cis
nh sau :

Hnh 4.3.

Lp t c sn xut t cao su

b)  Tnh cht v ng dng 

Cao su thin nhin c tnh cht n hi,  khng dn nhit v in,  khng thm
kh v nc, khng tan trong nc, etanol,. . .  nhng tan trong xng v benzen.

Do c lin kt i trong phn t polime, cao su thin nhin c th tham gia cc
phn ng cng H2,  HCl,  Cl2,. . .  v c bit c tc dng vi lu hunh cho cao

su lu ho.  Cao su lu ho c tnh n hi,  chu nhit,  lu mn, kh tan trong
dung mi hn cao su khng lu ho.

Bn cht ca qu trnh lu ho (un nng  150oC hn hp cao su v lu hunh
vi t l khong 97 :  3  v khi lng) l to ra cu ni SS gia cc mch
phn t cao su lm cho chng tr thnh mng khng gian (hnh 4.4).

Hnh 4.4. S  lu ho cao su

C = C

CH2  CH2   

CH3   H
n

CH3

( CH2 C=CH CH2  )n
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Cao su c tnh n hi v mch phn t c cu hnh cis,  c  gp khc ln.
Bnh thng, cc mch phn t ny xon li hoc cun li v trt t.  Khi b ko
cng, cc mch phn t cao su dui ra c trt t hn theo chiu ko.  Khi bung
ra cc mch phn t li tr v hnh dng ban u.  

3.  Cao su tng hp 

Cao su tng hp l loi vt liu polime tng t cao su thin nhin,  thng c
iu ch t cc ankaien bng phn ng trng hp.

C nhiu loi cao su tng hp, trong  c mt s loi thng dng sau y :

a)   Cao su buna

Cao su buna chnh l polibutaien tng hp bng phn ng trng hp

buta1 ,3ien c mt Na :

Cao su buna c tnh n hi v  bn km cao su thin nhin.

Khi ng trng hp buta1 ,3ien vi stiren C6H5CH=CH2 c mt Na, ta c

cao su bunaS c tnh n hi cao ;  ng trng hp buta1,3ien vi acrilonitrin
CH2=CHCN c mt Na c cao su bunaN c tnh chng du cao.

b)  Cao su isopren

Khi trng hp isopren c h xc tc c bit,  ta c poliisopren gi l cao su

isopren :  

(Hiu sut 70%, cu hnh cis chim  94%, gn ging cao su thin nhin).

Tng t,  ngi ta cn sn xut policloropren  

CH2  CCl = CH  CH2 v polifloropren CH2  CF = CHCH2

Cc polime ny u c c tnh n hi nn c gi l cao su cloropren v cao
su floropren.  Chng bn vi du m hn cao su isopren.

) n() n(

CH3

( CH2 C=CH CH2  )n

oNa, t , p
2 2nCH CH CH CH (=  =  2 2CH CH CH CH ) = 

n
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IV keo dn

1 . Khi nim

Keo dn (keo dn tng hp hoc keo dn t nhin) l loi vt liu c kh nng
kt dnh hai mnh vt liu ging nhau hoc khc nhau m khng lm bin i
bn cht cc vt liu c kt dnh.

Bn cht ca keo dn l c th to ra mng ht sc mng, bn vng (kt dnh
ni)  v bm chc vo hai mnh vt liu c dn (kt dnh ngoi).

2. Phn loi

C th phn loi keo dn theo hai cch thng thng sau :

a) Theo bn cht ho hc,  c keo dn hu c nh h tinh bt,  keo epoxi,. . .  v keo
dn v c nh thu tinh lng, matit v c (hn hp do ca thu tinh lng vi
cc oxit kim loi nh ZnO, MnO, Sb2O3,. . .).

b) Theo dng keo,  c keo lng (nh dung dch h tinh bt trong nc nng, dung
dch cao su trong xng,. . .),  keo nha do (nh matit v c,  matit hu c,
bitum,.. .)  v keo dn dng bt hay bn mng (chy ra  nhit  thch hp v
gn kt hai mnh vt liu li khi  ngui).

3. Mt s loi keo dn tng hp thng dng 

a)  Keo dn epoxi

Keo dn epoxi gm hai hp phn :  hp phn chnh l hp cht hu c cha hai
nhm epoxi  hai u,  th d :

Hp phn th hai gi l cht ng rn,  thng l cc triamin nh :

Khi cn dn mi trn hai thnh phn trn vi nhau.  Cc nhm amin s phn ng
vi cc nhm epoxi to ra polime mng khng gian bn chc gn kt hai vt
cn dn li.

Keo dn epoxi dng  dn cc vt liu kim loi,  g,  thu tinh,  cht do trong
cc ngnh sn xut t,  my bay,  xy dng v trong i sng hng ngy.

2 2 2 2 2 2H NCH CH NHCH CH NH .

C

CH
3  n  

CH
3  

O

O

H
2
CCHCH

2
 OCH

2
CHCH

2
O C

CH
3  

CH
3  

OCH
2
CHCH

2

OH

n = 51 2

O
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b)  Keo dn urefomanehit

Keo dn urefomanehit c sn xut t poli(urefomanehit). Poli(urefomanehit)

c iu ch t ure v fomanehit trong mi trng axit :

nNH2  CO NH2 + nCH2O nNH2  CO  NHCH2OH

ure                         fomanehit                                   monometylolure

poli(ure-fomanehit)

Khi dng, phi thm cht ng rn nh axit oxalic HOOCCOOH, axit lactic

CH3CH(OH)COOH,.. .   to polime mng khng gian,  rn li,  bn vi du

m v mt s dung mi thng dng.  Keo urefomanehit dng  dn cc vt

liu bng g,  cht do.

4. Mt s loi keo dn t nhin

a)  Nha v sm

Nha v sm l dung dch dng keo ca cao su thin nhin trong dung mi hu

c nh toluen, xilen,. . .  dng  ni hai u sm v v ch thng ca sm.  Hin

nay cn c nhiu loi nha v sm l keo dn tng hp cht lng cao.

b)  Keo h tinh bt

Trc kia ngi ta thng nu tinh bt sn hoc tinh bt go np thnh h tinh

bt lm keo dn giy.  Keo h tinh bt hay b thiu,  mc nn ngy nay ngi ta

thay bng keo dn tng hp, chng hn nh keo ch t poli(vinyl ancol).

oH , t (

+

2NH CO NH CH )   n 2nH O+

oH , t


+
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Bi tp

1 .  Nhm cc vt l iu  c ch to t pol ime trng ngng l :

A.  cao su  ;  n i lon6,6 ;  t nitron  C.  t axetat ;  n i lon6,6

B.  ni lon  6,6 ;  t lapsan ;  thu tinh  plexiglas D.  ni lon6,6 ;  t lapsan ;  n i lon6.

2. a)  Nu nhng im ging v khc nhau chnh gia cc vt l iu  pol ime :  Cht do,  t,

cao su  v keo dn.

b)  Phn bit cht do v vt l iu  compozit.

3.  a)  Vit phng trnh  ho hc cc phn ng t metan iu  ch ra :  vinyl  clorua,  vinyl

axetat (CH3COOCH=CH2),  acri lonitrin  (vinyl  xianua,  CH2=CHCN) v metyl  acrylat

(CH2=CHCOOCH3).

b)  Hy nu  mt th d  (c vit phng trnh  cc phn ng)   chng t rng c th i

t eti len   iu  ch ra cc monome ni  trn  vi  gi thnh thp hn,  gii  thch.

c)  Vit phng trnh  phn ng trng hp mi  monome  trn  v gi  tn  pol ime 

to thnh.

4.  Phn t khi  trung bnh  ca pol i(hexametylen-aipamit)   ch to t ni lon6,6 l

30.000,  ca cao su  t nhin  l 1 05.000.  Hy tnh  s mt xch  (tr  s n)  trung bnh  ca

mi  loi  pol ime trn.

5. Mt loi  cao su  lu  ho cha 2% lu  hunh.  Hi  c khong bao nhiu  mt xch  

isopren  c mt cu  ni  isunfua SS,  gi thit rng  S  thay th cho H   nhm

metylen  trong mch cao su ?
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Teflon  c tn  khoa hc l pol i (tetrafloeti len)  l loi  pol ime

nhit do c tnh  bn  cao vi  cc dung mi  v ho cht.  N bn  trong khong
nhit  rng t 1 90oC n  +300oC,  c  bn  ko cao (245 31 5kg/cm2 )  v
c bit c h s ma st rt nh v  bn  nhit cao,  ti  400oC mi  bt u
thng hoa,  khng nng chy,  phn  hu chm.  Teflon  bn  vi  mi  trng hn
c vng v platin,  khng dn  in.  Do cc c tnh  qu ,  teflon  c dng
 ch to cc chi  tit my d b  mi  mn  m khng phi  dng cht bi  trn
(v  ma st nh),  v cch  in,  cht trng ph  l n  cho hoc ni   
chng dnh.

Teflon  c sn  xut t clorofom qua cc giai  on  sau  :

Hnh 4.5. Cho chng dnh nh c ph mt lp teflon

thu tinh  hu  c  plexiglas

Pol i (metyl  metacrylat)  l  loi  cht nhit do,  rt bn,  cng,  trong sut.  Do  n
c gi  l  thu tinh  hu  c hay plexiglas.  Plexiglas khng b  v vn  khi  va
chm v bn  vi  nhit.  N cng bn  vi  nc,  axi t,  baz,  xng,  ancol  nhng b
ho tan  trong benzen,  ng ng ca benzen,  este v xeton.  Phn  t khi  ca
plexiglas c th ti  5 .1 06.  Plexiglas c khi  lng ring nh hn  thu tinh  
si l icat,  d pha mu  v d to dng  nhit  cao.

o
t , p 

  

o
5+2nH F/SbF 700 C RO O R

3 2 2 24nH Cl 2nH Cl
2nCH Cl 2nCH F Cl nCF = CF ( 2 2CF CF ) .n

( 2 2CF CF ) .n
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Vi  nhng tnh  cht u  vit nh vy,  plexiglas c dng l m knh  my bay,
t,  knh  trong cc my mc nghin  cu,  knh  xy dng,   dng gia nh,  trong
y hc (dng lm rng gi,  xng gi),  knh  bo him,. . .

Nhiu  nc sn  xut thu tinh  hu  c vi  nhng tn  khc nhau  :  

acripet (Nht),  iakon  (Anh),  implex (M),  veri l  ( ) .

Phn ng trng cng hp

Phn  ng trng cng hp l mt trong 3  loi  phn  ng iu  ch pol ime.  Phn
ng trng cng hp l phn  ng cng hp l in  tip cc monome li  vi  nhau
thnh  pol ime.  Th d  :

iu  kin  cn  l cc monome phi  c hai  nhm chc cng hp c vi  nhau.
Pol ime trng -  cng hp c nhiu  ng dng lm cht xp,  cao su,  pha sn,  
keo dn.
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Luyn tp
Polime v vt liu polime

 Cng c khi  nim cu  trc v tnh  cht ca pol ime.

 Cng c cc khi  nim v vt l iu  pol ime.

I  kin thc cn nh 

1 . Khi nim v polime

Polime l cc hp cht c phn t khi rt ln do nhiu n v nh gi l mt
xch lin kt vi nhau to nn.

S mt xch (n) trong phn t polime c gi l h s polime ho hay 
polime ho.

Theo ngun gc,  ta phn bit polime thin nhin,  polime tng hp, polime
nhn to (bn tng hp).

Theo phn ng polime ho, ta phn bit polime trng hp v polime trng ngng.

2. Cu trc

Phn t polime c th tn ti  dng mch khng phn nhnh, dng mch
phn nhnh v dng mng khng gian.

Phn t polime c th c cu to iu ho (nu cc mt xch ni vi nhau
theo mt trt t xc nh) v khng iu ho (nu cc mt xch ni vi nhau
khng theo mt trt t no c).

3. Tnh cht 

a)  Tnh cht vt l

Hu ht polime l cht rn,  khng bay hi,  khng c nhit  nng chy xc
nh, mt s tan trong cc dung mi hu c.  a s polime c tnh do ;  mt s
polime c tnh n hi,  mt s c tnh dai,  bn,  c th ko thnh si.

b)  Tnh cht ho hc : C 3  loi phn ng.

Phn ng gi nguyn mch polime : Phn ng cng vo lin kt i hoc thay
th cc nhm chc ngoi mch.  Th d :  
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Phn ng ct mch polime : Polime c th b gii trng hp  nhit  cao.
Polime c nhm chc trong mch nh  CO NH , COOCH2 d b thu

phn khi c mt axit hay baz.

Phn ng khu mch polime : Phn ng to cu ni gia cc mch (cu S S
hay CH2 )  thnh polime mng khng gian hoc phn ng ko di thm mch

polime.

4. iu ch 

a)  Trng hp

b)  Trng ngng

5. Khi nim v cc loi vt liu polime

Cht do :  vt liu polime c tnh do.

T :  vt liu polime hnh si,  di v mnh.  

Cao su :  vt liu polime c tnh n hi.

Keo dn hu c :  vt liu polime c kh nng kt ni chc chn hai mnh 
vt liu khc.  

Vt liu compozit :  vt liu gm polime lm nha nn t hp vi cc vt liu
v c,  hu c khc.

II  Bi  tp

1 . in vo  trng  cui  mi  cu  sau  ch  nu  pht biu   ng,  ch S nu pht
biu   sai  :

a)   Pol ipeptit l pol ime.

b)   Protein  l pol ime.

c)   Protein  l hp cht cao phn t.

d)   Pol iamit c cha cc l in  kt peptit.

OCOCH3

( CH2 CH )n  +  nNaOH

OH

( CH2 CH )n  +  nCH3COONa
H2O
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2.  Polistiren  khng tham gia phn ng  no trong cc phn  ng sau  ?

A.  epolime ho

B.  Tc dng  vi  Cl2/ nh sng

C.  Tc dng  vi  NaOH(dd)

D.  Tc dng  vi  Cl2 khi  c mt bt Fe.

3. Th no l hp cht polime ? C s khc nhau g gia hai  hp cht c cng thc sau :

v CH3[CH2]58CH3 ?

4. a)  Phn t pol ime c nhng dng mch no ? Ly th d.

b) V sao amiloz tan c mt lng ng k trong nc cn amilopectin v xenluloz

th khng ?

5.  a)  Cho th d  v cc loi  pol ime c tnh  do,  tnh  n hi  v tnh  dai  bn  c th ko

thnh t.

b)  Cho th d  v cc phn ng ct mch,  gi nguyn mch v tng  mch pol ime.

6.  sn xut t clorin,  ngi  ta clo ho PVC bng clo.  Pol ime thu  c (c tn  l

peclorovinyl)  cha 66,7% clo.  Gi thit rng h s pol ime ho n  khng thay i  sau

phn ng.   

a)  Hy tnh  xem trung bnh  c my mt xch  CH2 CHCl trong phn t PVC th c

mt mt xch  b  clo ho.

b)  Vit cng  thc cu to mt on phn t peclorovinyl   cho  trn.

(
2 2

C H C H )
n
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Chng5
V tr trong bang tuan hoan, tnh chat vat l, 

 tnh chat hoa hoc cua kim loai.

The ien cc chuan cua kim loai. 

S ien phan.

An mon kim loai va chong an mon kim loai.

Nguyen tac va phng phap ieu che kim loai.

Th nghim Cu  kh ion  Ag  
trong dung dch AgNO3
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Kim loi v hp kim

 Bit v  tr v cu to ca nguyn t kim loi.

 Hiu  c nhng tnh  cht vt l  v ho hc ca kim loi.

 Bit khi  nim,  tnh  cht v ng dng ca hp kim.

a kim loi

I  V  tr ca kim loi trong bng tun hon

Trong bng tun hon, cc nguyn t kim loi c mt  :  

Nhm IA (tr nguyn t hiro) v IIA.  Cc kim loi ny l nhng nguyn t s.

Nhm IIIA (tr nguyn t bo),  mt phn ca cc nhm IVA, VA, VIA.  Cc
kim loi ny l nhng nguyn t p.

Cc nhm B (t IB n VIIIB).  Kim loi cc nhm B c gi l nhng kim
loi chuyn tip,  chng l nhng nguyn t d.

H lantan v actini.  Cc kim loi thuc hai h ny l nhng nguyn t f.
Chng c xp ring thnh hai hng  cui bng.

Nh vy, cc nguyn t kim loi c mt trong hu ht cc nhm nguyn t.
Trong hn 110 nguyn t m ngy nay  bit,  c ti khong 90 nguyn t l
kim loi.

Bng 5.1. V tr ca cc nguyn t kim loi trong bng tun hon
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Cr
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Fe

Ru
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Ni
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Pt
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Si
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Sn
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N
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S

Se

Te
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Kim loi Phi  kim
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Sm

Pu
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Ho
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II  Tnh cht vt l ca kim loi

1 . Tnh cht chung

Kim loi c nhng tnh cht vt l chung l :  tnh do,  tnh dn in,  tnh dn
nhit v nh kim.

a)  Tnh do

Khi tc dng mt lc c hc  mnh ln ming kim loi,  n b bin dng.  S
bin dng ny l do cc cation kim loi trong mng tinh th trt ln nhau,
nhng khng tch ri nhau l nh lc ht tnh in ca cc electron t do vi
cc cation kim loi trong mng tinh th.  Do vy kim loi c tnh do (hnh 5.1 ).

Hnh 5.1. Cc lp mng tinh th kim loi trc khi 
b bin dng (a) v sau khi b bin dng (b).

Nhng kim loi c tnh do cao l Au, Ag, Al,  Cu,  Sn,. . .  Ngi ta c th dt
c nhng l vng mng ti 1 /20 micromet (1  micromet bng 1 /1000mm),
nh sng c th i qua c.

b)  Tnh dn in

Ni mt on dy kim loi vi ngun in,  cc electron t do ang chuyn
ng hn lon tr nn chuyn ng thnh dng trong kim loi.   l s dn
in ca kim loi.  Ni chung, nhit  ca kim loi cng cao th tnh dn in
ca kim loi cng gim.  Hin tng ny c gii thch nh sau :  khi tng nhit
, s dao ng ca cc ion kim loi tng ln,  lm cn tr s chuyn ng ca
dng electron t do trong kim loi.

Nhng kim loi khc nhau c tnh dn in khc nhau ch yu l do mt 
electron t do ca chng khng ging nhau.  Kim loi dn in tt nht l Ag,
sau  n Cu, Au, Al,  Fe,. . .

Nu quy c  dn in ca Hg l n v th  dn in ca Ag l 49,  ca Cu
l 46,  ca Au l 35,5,  ca Al l 26.
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c)  Tnh dn nhit

t nng mt u dy kim loi,  nhng electron t do  vng nhit  cao c
ng nng ln hn, chng chuyn ng n vng c nhit  thp hn ca kim
loi v truyn nng lng cho cc ion dng  y.  V vy, kim loi c tnh 
dn nhit.

Ni chung, nhng kim loi no dn in tt th cng dn nhit tt.  Tnh dn
nhit ca kim loi gim dn theo th t Ag, Cu, Al,  Fe,. . .

d)  nh kim

V sng ca kim loi gi l nh kim. Hu ht kim loi u c nh kim.  S d
kim loi c nh kim l do cc electron t do trong kim loi phn x tt nhng
tia sng c bc sng m mt ta c th nhn thy c.

Tm li,  nhng tnh cht vt l chung ca kim loi nh trn ch yu do cc 
electron t do trong kim loi gy ra.

2. Tnh cht ring

Ngoi ra,  kim loi cn c mt s tnh cht vt l ring bit.  Quan trng hn c
l :  khi lng ring, nhit  nng chy, tnh cng ca kim loi,. . .

a)  Khi lng ring

Nhng kim loi khc nhau c khi lng ring khc nhau r rt.  Li l kim loi

c khi lng ring nh nht,  D = 0,5g/cm3.  Kim loi c khi lng ring ln

nht l osimi (Os),  D = 22,6g/cm3.

Ngi ta quy c,  nhng kim loi c khi lng ring nh hn 5g/cm3 l nhng
kim loi nh,  nh :  Na,  K,  Mg, Al,. . .  Nhng kim loi c khi lng ring ln

hn 5g/cm3 l nhng kim loi nng, nh :  Fe,  Zn,  Pb,  Cu,  Ag, Hg,. . .

b)  Nhit  nng chy

Nhng kim loi khc nhau c nhit  nng chy rt khc nhau.  C kim loi

nng chy  nhit  thp, nh Hg nng chy  39oC, nhng c kim loi nng

chy  nhit  cao,  nh W (vonfam) nng chy 3410oC.

c)  Tnh cng

Nhng kim loi khc nhau c tnh cng rt khc nhau.  C kim loi mm nh
sp, dng dao ct c d dng nh Na, K,. . .  Ngc li c kim loi rt cng,
khng th da c, nh W, Cr,. . .
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Nu chia  cng ca cht rn thnh 10 bc v quy c  cng ca kim cng
l 10,  th  cng ca mt s kim loi nh sau :  Cr l 9,  W l 7,  Fe l 4,5,  Cu
v Al l 3.  Kim loi c  cng thp nht l cc kim loi thuc nhm IA, th
d Cs c  cng l 0,2.

Nhn chung, mt s tnh cht vt l ca kim loi nh khi lng ring, nhit 
nng chy, tnh cng ph thuc vo  bn ca lin kt kim loi,  nguyn t
khi,  kiu mng tinh th,. . .  ca kim loi.

III   Tnh cht ho hc chung ca kim loi

T nhng c im v cu hnh electron,  m in,  nng lng ion ho ca
nguyn t kim loi,  ta nhn thy tnh cht ho hc c trng ca kim loi l
tnh kh.  Ni cch khc,  nguyn t kim loi d b oxi ho thnh ion dng :

M  Mn+ + ne

1 . Tc dng vi phi kim

Hu ht cc kim loi kh c phi kim thnh ion m.  Th d :

4Al + 3O2 2Al2O3

Cu + Cl2 CuCl2

2. Tc dng vi axit

a)  i vi dung dch HCl,  H2SO4 long

Nhiu kim loi c th kh c ion H+ (H3O
+)  ca cc axit ny thnh H2.  

Th d :  Zn + H2SO4 ZnSO4 + H2 

Zn + 2H+ Zn2+ + H2 

Nhng kim loi c tnh kh mnh nh K, Na,. . .  s gy n khi tip xc vi cc
dung dch axit.

b)  i vi H2SO4 (c,  nng),  HNO3

Hu ht cc kim loi (tr Pt,  Au) kh c trong cc axit ny xung

s oxi ho thp hn :  

N(NO2) ;  N(NO) ;  N(N2O) ;  N2  ;  N(NH4) ;  S(SO2) ;  S  ;  S(H2S).
+4 +2 +1 +4

+
3 20 0

5 6
N v S
+ +





ot


ot
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Th d : (long)

(c)

3. Tc dng vi dung dch mui

Kim loi hot ng c th kh c ion kim loi
km hot ng hn trong dung dch mui thnh
kim loi t do.

Th nghim :  Fe tc dng vi dung dch CuSO4.

Cho dung dch CuSO4 chy chm qua lp mt st

(hnh 5.2).

Quan st hin tng.  Gii thch.  

Phng trnh ho hc ca phn ng :  

4. Tc dng vi nc

 Nhng kim loi c tnh kh mnh nh Na,

K, Ca,. . .  kh H2O d dng  nhit  thng.

Th d :   

Mt s kim loi c tnh kh trung bnh, nh Zn,
Fe,. . .  kh c hi nc  nhit  cao.  

Th d : 3Fe + 4H2O Fe3O4 + 4H2 

 Nhng kim loi c tnh kh yu nh Cu, Ag,
Hg,.. .  khng kh c H2O, d  nhit  cao.

ot


1 0

22NaOH H
+

 + 
0 1

22Na 2H O
+

+

2 0

4FeSO Cu
+

 + 
0 2

4Fe CuSO
+

+

o 3 4
t

2 4 3 2 2Fe (SO ) 3SO 6H O
+ +

 +  +
0 6

422Fe 6H SO
+

+

2 2

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

 + +
0 5

33Cu 8HNO
+

+
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b - hp kim

I  nh ngha

Hp kim l vt liu kim loi c cha mt kim loi c bn v mt s kim loi
hoc phi kim khc.

Th d : Thp l hp kim ca st vi cacbon v mt s nguyn t khc.  uyra
l hp kim ca nhm vi ng, mangan, magie,  silic.

II  Tnh cht ca hp kim

Tnh cht ca hp kim ph thuc vo thnh phn cc n cht tham gia cu to
mng tinh th ca hp kim.  Nhn chung, hp kim c nhiu tnh cht ho hc
tng t nh ca cc n cht tham gia to thnh hp kim, nhng tnh cht vt
l v tnh cht c hc ca hp kim li khc nhiu so vi tnh cht cc n cht.

Th d :

Hp kim khng b n mn :  Fe Cr Mn (thp inoc),. . .

Hp kim siu cng :  W Co, Co Cr W Fe,.. .

Hp kim c nhit  nng chy thp :  Sn Pb (thic hn nng chy  210oC),

c hp kim gm Bi Pb Sn nng chy  65oC.

Hp kim nh,  cng v bn :  Al Si,  Al Cu Mn Mg.

III  ng dng ca hp kim

Ngy nay, con ngi c th ch to c nhiu loi hp kim c nhng tnh cht

ho hc,  vt l v c hc rt qu, nn hp kim c s dng rng ri trong cc

ngnh kinh t quc dn.

Ngnh cng nghip ch to my bay,  t,  tn la,  tu v tr cn nhng hp kim

nh, bn,  chu c nhit  cao v p sut ln.  Ngnh cng nghip du m,

cng nghip ho cht cn nhng hp kim c tnh bn ho hc v c hc cao.

Thp c dng rng ri trong xy dng v ch to my.  Cc  dng gia nh

thng c lm bng cc hp kim khng g,  v sng p v khng c hi,. . .
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Bi tp

1 . So vi  nguyn t phi  kim cng chu  k,  nguyn t kim loi  

A.  thng c bn  knh  nguyn t nh hn

B.  thng c nng lng ion  ho nh hn

C.  thng d nhn electron  trong  cc phn ng  ho hc

D.  thng c s electron  cc phn lp ngoi  cng  nhiu  hn.

2. Cu hnh  electron no sau  y l ca nguyn t kim loi  ?

A.  1 s22s22p63s23p4                                                     B.  1 s22s22p63s23p5

C.  1 s22s22p63s1                                                               D.  1 s22s22p6.

3.  Pht biu  no sau  y l ph  hp vi  tnh  cht ho hc chung ca kim loi  ?

A.  Kim loi  c tnh  kh,  n b  kh thnh ion  m

B.  Kim loi  c tnh  oxi  ho,  n b  oxi  ho thnh ion  dng

C.  Kim loi  c tnh  kh,  n b  oxi  ho thnh ion  dng

D.  Kim loi  c tnh  oxi  ho,  n b  kh thnh ion  m.

4. Ngi  ta ni  rng,  nhng tnh  cht vt l  chung ca kim loi  nh tnh  do,  tnh  dn in,
tnh  dn nhit,  nh  kim ch  yu l do nhng electron t do trong kim loi  gy ra.

ng hay sai  ? Hy gii  thch.

5. Hy cho bit v  tr ca nhng nguyn t kim loi  trong bng tun hon.  V  tr ca kim
loi  c tnh  kh mnh nht v v  tr ca phi  kim c tnh  oxi  ho mnh nht.  Vit cu
hnh electron lp ngoi  cng ca nguyn t hai  nguyn t ny.

6. Vit cu hnh  electron nguyn t ca cc nguyn t kim loi  Na,  Mg,  Ca,  Fe v cc
ion  ca chng Na+,  Mg2+,  Ca2+,  Fe2+,  Fe3+.

7. Cho mt l st nh vo dung dch  cha mt trong nhng mui  sau  :  AlCl3,  CuSO4,
Pb(NO3)2,  ZnCl2,  NaNO3.  

a)  Trng hp no xy ra phn ng ho hc ? Vai  tr ca nhng cht tham gia ?

b)  Vit phng trnh  ho hc ca phn ng di  dng ion  rt gn.

8. Cho Cu tc dng vi  dung  dch  Fe2(SO4)3 thu  c dung dch  hn hp FeSO4 v
CuSO4.  Thm mt t bt st vo dung  dch  hn hp,  nhn  thy bt st b  ho tan.

a) Vit cc phng trnh ho hc ca phn ng xy ra di  dng phn t v ion thu gn.

b)  So snh tnh  kh ca cc n cht kim loi  v tnh  oxi  ho ca cc ion  kim loi.
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9. C nhng trng hp sau  :  

a)  Dung dch  FeSO4 ln  tp cht CuSO4.  Hy gii  thiu  mt phng php ho hc

n gin  c th loi  b c tp cht.  Gii  thch  v vit phng trnh  ho hc di

dng phn t v ion  rt gn.

b)  Bt Cu  c ln  tp cht l bt Zn  v bt Pb.  Hy gii  thiu  mt phng php ho

hc n gin   loi  b tp cht.  Gii  thch  v vit phng trnh  ho hc dng phn

t v dng ion  rt gn.

1 0. Gii  thch  v s thay i  ca khi  lng l Zn  khi  ngm n trong  mi  dung dch  sau  :  

a)  CuSO4 b)  CdCl2

c)  AgNO3 d)  NiSO4.

Bit rng  Zn2+ c tnh  oxi  ho yu hn Cd2+.

Vit phng trnh  ho hc di  dng  ion  rt gn.

1 1 . C hai  l kim loi  cng cht,  cng khi  lng,  c kh nng b oxi  ho n s oxi  ho +2.

Mt l c ngm trong dung dch  Pb(NO3)2 v l kia c ngm trong dung dch

Cu(NO3)2.  Sau  mt thi  gian  ngi  ta ly cc l kim loi  ra khi  dung dch,  ra nh,

lm kh.  Nhn thy khi  lng l kim loi  ngm trong  mui  ch tng thm 1 9%,  khi

lng l kim loi  kia gim 9,6%.  Gi thit rng,  trong hai  phn  ng trn,  khi  lng kim

loi  b  ho tan  nh nhau.  Hy xc nh  tn  ca kim loi   dng.

1 2. Hai  l kim loi  cng cht,  c khi  lng bng nhau :  Mt c ngm vo dung dch

Cd(NO3)2,  mt c ngm vo dung dch  Pb(NO3)2.  Khi  phn  ng,  kim loi  u  b  oxi

ho thnh ion  kim loi  2+.  Sau  mt thi  gian,  ly cc l kim loi  ra khi  dung dch  th

thy khi  lng l kim loi  c ngm trong mui  caimi  tng thm 0,47% ;  cn  khi

lng l kim loi  kia tng  thm 1 ,42%.  Gi thit rng,  trong hai phn ng  trn  khi

lng kim loi  tham gia phn  ng l nh nhau.  Hy xc nh  tn  ca kim loi   dng.
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dy in ho ca kim loi

 Bit khi  nim cp oxi  ho  kh,  pin  in  ho,  cu  to ca pin  

in  ho,  s di  chuyn ca cc phn t mang in  trong pin  in  ho.

 Bit dy th in cc chun ca kim loi,  cch xc nh th in cc chun 

v nhng phn ng ho hc xy ra trn cc in cc ca pin in ho.

 Bit d on chiu ca phn ng oxi ho  kh,  tnh th in cc chun

ca cp oxi  ho  kh trong pin  in  ho,  tnh  sut in  ng chun 

ca pin  in  ho.

I   Khi nim v cp oxi  ho  kh ca kim loi

Trong phn ng ho hc,  cation kim loi c th nhn electron  tr thnh
nguyn t kim loi v ngc li,  nguyn t kim loi c th nhng electron 
tr thnh cation kim loi.

Th d :  

Fe2+ + 2e Fe

Cu2+ + 2e Cu

Ag+ + 1e Ag

Tng qut :   + ne

Dng oxi ho v dng kh ca cng mt nguyn t kim loi to nn cp oxi 
ho  kh.  Cc cp oxi ho  kh trn c vit nh sau :

Fe2+/Fe ;  Cu2+/Cu ;  Ag+/Ag 

Tng qut : Mn+/M

II   Pin in ho

1 . Khi nim v pin in ho, sut in ng v th in cc

 Hai cc thu tinh, mt cc cha 50 ml dung dch CuSO4 1M, cc kia cha 50 ml

dung dch ZnSO4 1M.  Nhng mt l Cu vo dung dch CuSO4,  mt l Zn vo

dung dch ZnSO4.  Ni hai dung dch bng mt ng hnh ch U ng dung dch

NH4NO3 (hoc KNO3).  ng ny c gi l cu mui.  Thit b ni trn c

gi l pin in ho (hnh 5.3),  v khi ni hai l kim loi bng mt dy dn s
o c mt dng in i t l Cu (in cc +)  n l Zn (in cc ).

M  

dng kh





nM

dng oxi ho

+
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Hnh 5.3. Pin in ho ZnCu

 S xut hin dng in i t cc ng sang cc km chng t rng c s
chnh lch in th gia hai in cc ni trn,  tc l trn mi in cc  xut
hin mt th in cc nht nh.

Hiu in th ln nht gia hai in cc (Epin),  tc l hiu ca th in cc

dng (E(+))  vi th in cc m (E())  c gi l sut in ng ca pin in

ho (Epin = E(+)  E()).

Sut in ng ca pin in ho lun l s dng v ph thuc vo bn cht
ca kim loi lm in cc,  nng  dung dch v nhit .  

Sut in ng ca pin in ho khi nng  ion kim loi u bng 1M ( 25oC)

gi l sut in ng chun v c k hiu l Tng t trn ta c :  

i vi pin in ho ZnCu nh  hnh 5.3  ta c :

Sut in ng c th o(*) c bng mt vn k c in tr ln.  Vn k

(hnh 5.3)  cho bit sut in ng ca pin in ho ni trn :  (Epin) = 1 ,10 V.

2 2
o o o
pin (Cu /Cu) (Zn /Zn)

E E E .+ += 

o o o
pin ( ) ( )E E E .

+ 
= 

o
pinE .
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Cu mui
L ng (Cu)L km (Zn)

V

Dd km sunfat

(Zn2+  +  SO4  )
2

Dd ng(I I ) sunfat

(Cu2+  +  SO4  )
2

1 .1 0

(*) Sut in ng ca pin in ho c th o chnh xc bng phng php b chnh hoc bng vn
k c in tr rt ln vi  chnh xc thp hn.



2. C ch pht sinh dng in trong pin in ho

 l Zn,  cc nguyn t km  li electron trn b

mt in cc v tan vo dung dch di dng ion Zn2+.

y xy ra s oxi ho cc nguyn t Zn thnh Zn2+

(hnh 5.4)  :

Zn Zn2+ + 2e
Hnh 5.4.

Km b oxi ho thnh Zn2+.  
S mt electron xy ra trn b mt l km.

 L Zn tr thnh ngun electron nn ng vai tr 
cc m.  Cc electron theo dy dn n cc Cu.  y,

xy ra s kh cc ion Cu2+ trong dung dch thnh Cu
bm trn b mt l Cu (hnh 5.5)  :

Cu2+ + 2e Cu
Hnh 5.5.

Ion Cu2+ b kh thnh Cu.  
S nhn electron xy ra trn b mt l ng.

 Trong cu mui,  cc cation (hoc K+) di

chuyn sang cc ng dung dch CuSO4,  cc anion

di chuyn sang cc ng dung dch ZnSO4

lm cn bng in tch,  nn cc dung dch lun trung
ho in (hnh 5.6).  

Hnh 5.6. S di chuyn ca cc ion
trong cu mui khi pin hot ng.

3NO

4NH+





Zn2+  +  SO2 Cu2+  +  SO2

SO2

44

4
Zn2+

NH+
4

NH+
4

NO3

NO3
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Zn

Zn2+(aq)

e

2e

I

Cu

Cu2+(aq)

e

2e

I



mch ngoi (dy dn),  dng electron i t cc km sang cc ng, ngha l,

theo quy c ca in hc,  dng in i t cc ng sang cc km(*).  V th,
in cc km c gi l anot.  Theo c ch trn, anot l ni xy ra s oxi ho.
in cc ng gi l catot.  V bn cht in ho hc th catot l ni xy ra s kh

ion Cu2+.  

Trong pin in ho,  anot l cc m, cn catot l cc dng.

 Cc phn ng oxi ho v kh xy ra trn b mt cc in cc ca pin in ho
ni trn c th c vit tng hp li bng phng trnh ion rt gn :  

Zn + Cu2+ Cu + Zn2+

Nh vy, trong pin in ho Zn  Cu  xy ra phn ng oxi ho  kh :  Cu2+

(cht oxi ho mnh hn)  oxi ho Zn (cht kh mnh hn) thnh Zn2+ (cht
oxi ho yu hn) v Cu (cht kh yu hn) v nng lng ho hc ca phn ng
oxi ho  kh  chuyn ho thnh in nng.  

III   Th in cc chun ca kim loi

Nh  ni  trn,  sut in ng chun, tc l hiu cc th in cc ca cc
in cc chun o c bng vn k.  Nhng khng th o c gi tr tuyt i
th in cc ca cc in cc chun.   gii quyt kh khn ny, ngi ta a
ra mt in cc so snh v chp nhn mt cch quy c rng th in cc ca
n bng khng.   l in cc hiro chun.

1 . in cc hiro chun

 Cu to ca in cc hiro chun (hnh 5.7)  gm mt
tm platin c ph mui platin,  nhng trong dung

dch axit c nng  ion H+ l 1M.  B mt in cc hp
ph kh hiro,  c thi lin tc vo dung dch di p
sut 1  atm.  Nh vy,  trn b mt in cc hiro xy ra

cn bng oxi ho  kh ca cp oxi ho  kh 2H+/H2 :

H2 2H+ + 2e

 Ngi ta chp nhn mt cch quy c rng thin cc
ca in cc hiro chun bng 0,00V  mi nhit ,

tc l :  
2

o
2H /H

E 0,00V
+

=
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(*) Trong in hc ngi ta quy c rng chiu dng in l chiu chuyn di ca cc in tch dng.

Dd axit

H
2

Tm Pt

Hnh 5.7. 

S  ca in cc
hiro chun



2. Th in cc chun ca kim loi 

in cc kim loi m nng  ion kim loi trong dung dch bng 1M c gi
l in cc chun.

 xc nh th in cc chun ca kim loi no ,  ta thit lp mt pin in
ho gm :  in cc chun ca kim loi cn xc nh vi in cc hiro chun,
th d nh  hnh 5.8.  V th in cc ca in cc hiro chun c quy c
bng khng, nn th in cc chun ca kim loi cn o c chp nhn bng
sut in ng ca pin to bi in cc hiro chun v in cc chun ca kim

loi cn o.

Trong pin in ho ni trn,  nu kim loi ng vai tr cc m, th th in cc
chun ca kim loi c gi tr m.  Cn nu kim loi ng vai tr cc dng, th
th in cc chun ca kim loi c gi tr dng.

Trong cc bng s liu thng ngi ta cho gi tr th in cc chun  25oC.

Th d 1 : Xc nh th in cc chun ca cp Zn2+/Zn

Cho pin in ho Zn  H2 nh  hnh 5.8.  in k cho bit dng in i t in

cc hiro chun sang in cc km chun v sut in ng ca pin bng

0,76V.  Nh vy Zn l cc m (anot),  th in cc chun ca cp Zn2+/Zn 

l 0,76V (k hiu l 

Hnh 5.8. Th nghim xc nh th in cc chun ca cp Zn2+/Zn

Phn ng xy ra trn in cc m (anot)  : Zn Zn2+ + 2e 

Phn ng xy ra trn in cc dng (catot)  :  2H+ + 2e H2

Phn ng oxi ho  kh xy ra trong pin in ho : Zn + 2H+ Zn2+ + H2





2
o
Zn /Zn

E 0, 76V).+ = 
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Dd axit 1 M
(pH = 0)

Tm platin

H2
(1 atm)

L km

V

Dd ZnSO4  1 M

0,76



Th d 2  : Xc nh th in cc chun ca cp Ag+/Ag 

Cho pin in ho H2Ag nh  hnh 5.9.  in k cho bit dng in  mch
ngoi i t in cc bc chun sang in cc hiro chun v sut in ng ca
pin bng 0,80V.  Nh vy,  th in cc chun ca cp Ag+/Ag l +0,80V 

(k hiu l

Phn ng xy ra trn in cc m (anot) : H2 2H+ + 2e 

Phn ng xy ra trn in cc dng (catot)  :  Ag+ + e Ag

Phn ng oxi ho  kh xy ra trong pin in ho : 2Ag+ + H2 2Ag + 2H+

Hnh 5.9. Th nghim xc nh th in cc chun ca cp Ag+/Ag.

IV  Dy th in cc chun ca kim loi

Dy th in cc chun ca kim loi l dy sp xp cc kim loi theo th t
tng dn th in cc chun.  

Di y l dy th in cc chun  25oC ca mt s cp oxi ho  kh
Mn+/M (M l nhng kim loi thng dng) c tr s tnh ra vn (V) :

K+/K

 2,93

Na+/Na

 2,71

Mg2+/Mg

 2,37

Al3+/Al

 1 ,66

Zn2+/Zn

 0,76

Fe2+/Fe

 0,44

Ni2+/Ni

 0,26

Sn2+/Sn

 0,14

Pb2+/Pb

 0,1 3

2H+/H2

0,00

Cu2+/Cu

+ 0,34

Ag+/Ag

+ 0,80

Au3+/Au

+ 1 ,50







o
Ag /Ag

E 0,80V).+ =+
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Dd axit 1 M
(pH = 0)

Tm platin

H2
(1 atm)

L bc

V

Dd AgNO3  1 M

+0,80



V   ngha ca dy th in cc chun ca kim loi

1 . So snh tnh oxi ho  kh

Trong dung mi nc, th in cc chun ca kim loi cng ln th

tnh oxi ho ca cation Mn+ cng mnh v tnh kh ca kim loi M cng yu.

Ngc li,  cng nh th tnh oxi ho ca cation Mn+ cng yu v tnh

kh ca kim loi M cng mnh.

2. Xc nh chiu ca phn ng oxi ho - kh

a) Kim loi ca cp oxi ho  kh c th in cc chun nh hn kh c cation
kim loi ca cp oxi ho  kh c th in cc chun ln hn (ni cch khc,
cation kim loi trong cp oxi ho  kh c th in cc chun ln hn c th
oxi ho c kim loi trong cp c th in cc chun nh hn).

 vit ng chiu ca phn ng oxi ho  kh, ngi ta vit cp oxi ho  kh
c th in cc chun nh  bn tri,  cp oxi ho  kh c th in cc chun
ln hn  bn phi ri vit phng trnh phn ng oxi ho  kh theo quy tc
 (anpha).

Th d :  

b)  Kim loi trong cp oxi ho  kh c th in cc chun m kh c ion hiro

ca dung dch axit (ni cch khc,  cation H+ trong cp 2H+/H2 c th oxi ho

c kim loi trong cp oxi ho  kh c th in cc chun m).

Th d :  = 2,37 V v = 0,00 V, ta c :

Phn ng oxi ho  kh xy ra theo chiu cation H+ trong dung dch axit oxi

ho Mg thnh cation Mg2+ v cation H+ b kh thnh H2 :  

Mg + 2H+ Mg2+ + H2

Mg2+

       Mg
2H+

      H2

2

o
2H /H

E
+2

o
Mg /Mg

E +

Cu2+

     Cu
Ag+

    Ag

Ch anpha Quy tc 

2Ag+  +  Cu Cu2+   +  2Ag

2
o o
Cu /Cu Ag /Ag

E 0, 34V v E 0,80V, ta c :+ += + = +

n
o
M /M

E +

n
o
M /M

E +
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3. Xc nh sut in ng chun ca pin in ho

Sut in ng chun ca pin in ho bng thin cc chun ca cc

dng tr i th in cc chun ca cc m.  Sut in ng ca pin in ho
lun l s dng.

Th d :

Sut in ng chun ca pin in ho ZnCu :

0,34V  (0,76V)

= 1 ,10V

Sut in ng chun ca pin in ho ZnPb :

= 0,13V  (0,76V)

= 0,63V

4. Xc nh th in cc chun ca cp oxi ho  kh

Ta c th xc nh c th in cc chun ca cp oxi ho  kh khi bit sut

in ng chun ca pin in ho ( )  v th in cc chun ca cp oxi

ho  kh cn li.

Th d :  

Hy xc nh th in cc chun ca cp oxi ho  kh Ni2+/Ni 

Bit v = +0,34V.  Cc (+)  l in cc ng.

=

=

= +0,34V  0,60V =  0,26V

2
o o

pinCu /Cu
E E+ 2

o
Ni /Ni

E +

2 2
o o
Cu /Cu Ni /Ni

E E+ +
o
pinE

2
o
Cu /Cu

E +

o
pin(Ni -Cu)E 0, 60V=

2
o
Ni /Ni

(E ).+

o
pinE

2 2
o o
Pb /Pb Zn /Zn

E E+ += 
o
pinE

2 2
o o
Cu / Cu Zn / Zn

E E+ += 
o
pinE

o
pin(E )
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bi tp
1 . Trong pin  in  ho,  s oxi  ho

A.  ch xy ra  cc m B.  ch xy ra  cc dng

C.  xy ra  cc m v cc dng D.  khng xy ra  cc m v cc dng

2. Trong pin  in  ho Zn  Cu cp cht no sau  y phn  ng c vi  nhau  ?

A.  Zn2+ + Cu2+ B.  Zn2+ + Cu

C.  Cu2+ + Zn D.  Cu  + Zn.

3. Cho cc kim loi  :  Na,  Mg,  Al,  Cu,  Ag.  Hy vit cc cp oxi  ho  kh to bi  cc kim
loi   v sp xp chng theo th t gim dn tnh  oxi  ho.

4. C nhng pin  in  ho c cu to bi  cc cp oxi  ho  kh sau  :  

a)  Pb2+/Pb v Fe2+/Fe

b)  Ag+/Ag v Fe2+/Fe

c)  Ag+/Ag v Pb2+/Pb

Hy cho bit :  

 Du v tn  ca cc in  cc trong mi  pin  in  ho.

 Nhng phn ng xy ra  cc in  cc v phn ng oxi  ho  kh trong mi  pin
in  ho.

5.  Sut in  ng chun ca pin  in  ho Sn  Ag l

A.  0,66V B.  0,79V

C.  0,94V D.  1 ,09V.

6. Hy cho bit chiu ca phn ng ho hc xy ra gia cc cp oxi  ho  kh :  Ag+/Ag ;
Al3+/Al  v 2H+/H2.  Gii  thch  v vit phng trnh  ho hc.

7. Bit phn ng oxi  ho  kh xy ra trong  mt pin  in  ho l :

Fe + Ni2+ Fe2+ + Ni

a)  Hy xc nh  cc in  cc m v dng ca pin  in  ho.

b)  Vit phng trnh  ca phn ng oxi  ho v phn ng kh xy ra trn  mi  in  cc.

c)  Tnh  sut in  ng chun ca pin  in  ho.

8. Tnh th in  cc chun Eo ca nhng cp oxi  ho  kh sau  :  

Bit :  Sut in  ng chun ca cc pin  in  ho :  

CrNi  l +0,48 V v ca pin  CdMn l +0,79 V 

 Th in  cc chun =  0,40 V v =  0,26 V 2+
o

Ni /Ni
E2+

o

Cd /C d
E

2+

o

M n /M n
b) E3+

o

Cr /C r
a) E
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Luyn tp
Tnh cht ca kim loi

 Cng c kin thc v tnh  cht ca kim loi.

 Cng c nhng khi  nim v cp oxi  ho  kh ca kim loi,  

pin  in  ho (dy th in  cc chun ca cp oxi  ho  kh v sut 

in ng chun ca pin in ho),  phn ng gia cc cp oxi ho  kh.

 Rn luyn k nng gii  cc bi  tp c l in  quan.

I  Nhng kin thc cn nh

1 . Tnh cht chung ca kim loi

 Tnh cht vt l chung ca kim loi nh tnh do,  dn in,  dn nhit,  nh kim
ch yu do cc electron t do trong kim loi gy ra.

 Tnh cht ho hc chung ca kim loi l tnh kh, do nguyn t kim loi d
nhng electron ho tr trong cc phn ng ho hc.

2. Cp oxi ho  kh ca kim loi

Dng oxi ho (Mn+)  v dng kh (M) ca cng mt kim loi to nn mt cp
oxi ho  kh, gia chng c mi quan h :  

Mn+
+ ne M

(cp oxi ho  kh ca kim loi c vit l Mn+/M)

3. Pin in ho

Pin in ho l thit b trong  nng lng ca phn ng oxi ho  kh chuyn
thnh in nng.  

Pin in ho to bi hai cp oxi ho  kh, trong  :

 cc m xy ra s oxi ho cht kh.

 cc dng xy ra s kh cht oxi ho.

Sut in ng ca pin in ho lun c tr s dng.

4. Dy th in cc chun ca kim loi 

 in cc hiro chun c th in cc chun quy c bng 0,00 V.  Th in
cc chun ca kim loi l sut in ng ca pin to bi in cc hiro chun
v tm kim loi nhng vo dung dch mui ca n vi nng  ion kim loi
bng 1M.
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Bi

21



 Th in cc chun ca cp oxi ho  kh ca mt kim loi no  c gi tr
cng ln th kh nng oxi ho ca cation kim loi cng mnh v kh nng kh
ca kim loi cng yu v ngc li.

 Kim loi trong cp oxi ho  kh c th in cc chun nh hn kh c
cation kim loi trong cp oxi ho  kh c thin cc chun ln hn.  Kim loi

trong cp oxi ho  kh c th in cc chun m kh c ion H+ ca dung
dch axit.

 Phn ng gia hai cp oxi ho  kh xy ra theo quy tc :  Cht oxi ho ca
cp oxi ho  kh c th in cc chun ln hn s oxi ho cht kh ca cp
oxi ho  kh c th in cc chun nh hn (quy tc ).

 Sut in ng chun ca pin in ho bng th in cc chun ca

cc dng tr i thin cc chun ca cc m ; lun lun c gi tr dng.

Th d : Pin in ho to bi hai cp oxi ho  kh Fe2+/Fe v Cu2+/Cu c th
in cc chun ghi nh sau :

+ Phn ng xy ra trong pin :  Cu2+ + Fe Fe2+ + Cu

cc dng xy ra s kh : Cu2+ + 2e Cu

cc m xy ra s oxi ho : Fe Fe2+ + 2e

+ Sut in ng ca pin : = 0,34V  (0,44V) = 0,78V.
o
pinE







Fe2+

     Fe

Eo  =  0,44 V Eo  = + 0,34 V

Cu2+

     Cu

o
pinE

o
pin(E )
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II   bi tp

1 . a)  Phn ng ho hc xy ra trong pin  in  ho :

2Cr +  3Cu2+ 2Cr3+ + 3Cu

Eo ca pin  in  ho l :  

A. 0,40 V B.  1 ,08 V C. 1 ,25 V D. 2,5 V.

Bit = +0,34 V ; = 0,74 V

b) Phn ng ho hc xy ra trong pin  in  ho :

2Au3+ + 3Ni 2Au + 3Ni2+

Eo ca pin  in  ho l :

A.  3,75 V B.  2,25 V C.  1 ,76 V D.  1 ,25 V.

2.  a)  Cht no sau  y c th oxi  ho Zn  thnh Zn2+ ?

A.  Fe B.  Ag+ C.  Al3+ D.  Ca2+.

b)  Kim loi  Zn  c th kh c ion  no sau  y ?

A.  Na+ B.  H+ C.  Ca2+ D.  Mg2+.

3. Trong qu trnh  pin  in  ho Zn   Ag hot ng,  ta nhn thy 

A.  khi  lng ca in  cc Zn  tng

B.  khi  lng ca in  cc Ag gim 

C.  nng  ca ion  Zn2+ trong dung dch  tng

D.  nng  ca ion  Ag+ trong dung dch  tng.

4. Di  y l hnh  v ca 4 s  pin  in  ho chun.  Hy ch ra nhng ch sai  v sa
li  cho ng.

Cho bit :



3+
o

C r /C r
E2+

o

C u /C u
E



+ 1 ,1 0

Zn

Zn2+ Cu2+

Cu

a)

+ 0,46

Ag

Ag+ Cu2+

Cu

b)

+ 5,00

Zn

Zn2+ Ag+

Ag

c)

+ 1 ,56

Ag

Ag+ Zn2+

Zn

d)



+

2+

2+

o

Ag /Ag

o

Cu /C u

o

Zn /Zn

E = +0,80 V

E =+0,34 V

E = 0,76 V



5. Khi nhng mt l Zn vo dung dch mui Co2+ th thy c mt lp kim loi  Co ph ngoi
l km.  Khi  nhng l Pb vo dung dch mui trn th khng thy hin tng no xy ra.

a)  Kim loi  no c tnh  kh mnh nht trong s ba kim loi  trn  ?

b)  Cation  no c tnh  oxi  ho mnh nht trong s ba cation  kim loi  trn  ?

c)  Sp xp cc cp oxi  ho  kh ca nhng kim loi  trn  theo chiu  tnh  oxi  ho ca
cation  tng  dn.

d)  Vit phng trnh  ho hc ca phn ng xy ra gia cc cp oxi  ho  kh.

6.  Hy gii  thch  hin  tng th nghim :  Ngm mt l Zn  nh,  tinh  khit trong dung dch
HCl  thy bt kh H2 thot ra t v chm.  Nu nh thm vi  git dung dch  CuSO4 thy
bt kh H2 thot ra rt nhiu  v nhanh hn.

7. Cho cc cp oxi  ho  kh sau  :  Ag+/Ag ;  Fe2+/Fe ;  Zn2+/Zn.

a)  Hy vit phng trnh  ca cc phn  ng chuyn i  gia cation  kim loi  v nguyn
t kim loi  trong mi  cp.

b)  Hy cho bit trong cc cp oxi  ho  kh  cho,  cht no c tnh  

 oxi  ho mnh nht ;  oxi  ho yu nht ;

 kh mnh nht ;   kh yu nht.

8. Hy tnh  th in  cc chun  ca cp oxi  ho  kh Bit rng  

= 1 ,1 0V v = +0,34V.

9. C nhng pin  in  ho c to thnh t nhng cp oxi  ho  kh sau  :  

a)  Pb2+/Pb v Fe2+/Fe b)  Ag+/Ag v Fe2+/Fe c)  Ag+/Ag v Pb2+/Pb

Hy tnh  sut in  ng chun ca mi  pin  in  ho.

Bit rng :

1 0. C nhng pin  in  ho c ghp bi  cc cp oxi  ho  kh chun sau  :  

a)  Pb2+/Pb v Zn2+/Zn;

b)  Mg2+/Mg v Pb2+/Pb.

 Xc nh  in  cc dng v in  cc m ca mi  pin  in  ho.

 Vit phng trnh ho hc ca phn  ng  xy ra  cc in  cc ca mi  pin  v
phng trnh  ho hc dng ion  thu  gn ca mi  pin  in  ho khi  phng in.

 Xc nh  sut in ng chun ca cc pin  in  ho trn.

=+ = =+ 2+ 2+
o o o

Ag /Ag Pb /P b Fe /Fe
E 0,80 V ; E 0,13V ; E 0,44V

2+
o

C u /C u
Eo

pin(Zn - C u)
E

.2+
o

Zn /Zn
E
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s in phn

 Bit khi  nim s in  phn,  cc trng hp in  phn cht in  l i  

nng chy v dung dch  nc ca cht in  l i .

 Hiu  nhng phn ng oxi  ho  kh xy ra  cc in  cc trong 

qu trnh  in  phn.

 Bit ng dng ca s in  phn.

I   khi nim
1 . Th d 

Khi cho dng in mt chiu i qua mui NaCl nng chy,  in cc dng
(ni vi cc dng ca ngun in) c kh clo thot ra,  cn  cc m (ni vi
cc m ca ngun) ngi ta thu c kim loi natri.  Qu trnh ny c gi l
s in phn mui NaCl nng chy, trong   xy ra cc phn ng sau y :   

 NaCl nng chy phn li thnh ion : NaCl Na+ + Cl

Di tc dng ca in trng, ion m chuyn v in cc dng, ion dng
chuyn v cc m.

 cc dng (anot)  xy ra s oxi ho ion Cl : 2Cl (l) Cl2 (k) + 2e.  

Khi nghin cu pin in ho,  chng ta  bit rng trn anot xy ra s oxi ho.

V th m cc dng ca thit b in phn c gi l anot(*).

 cc m (catot)  xy ra s kh ion Na+ : 2Na+ (l) + 2e 2Na (l)

S in phn NaCl nng chy c th biu din ngn gn bng s  :

Catot NaCl Anot 

2Na+ +  2e 2Na 2Cl Cl2 + 2e

Phng trnh ca s in phn l :

2NaCl 2Na + Cl2
pnc
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(*) Nh th, quan nim v anot,  catot trong pin in ho v trong bnh in phn hon ton ging
nhau v bn cht (anot l ni xy ra s oxi ho,  catot l ni xy ra s kh),  nhng ngc nhau v
du ca in cc.  Trong pin anot l cc m, catot l cc dng, cn trong bnh in phn th ngc
li.  S tri ngc y l d nhin,  v s pht sinh dng in trong pin in ho v s in phn l hai
qu trnh tri ngc nhau.



2. Khi nim 

S in phn l qu trnh oxi ho kh xy ra  b mt cc in cc khi c
dng in mt chiu i qua cht in li nng chy hoc dung dch cht in li

Nh vy, s in phn l qu trnh s dng in nng  to ra s bin i 
ho hc.

Hnh 5.10. S  thng in phn NaCl
nng chy  iu ch natri

II  S in phn cc cht in li

1 . in phn cht in li nng chy

Ngoi qu trnh in phn NaCl nng chy
 nu trn  iu chNa v Cl2 cn c qu

trnh in phn cc cht nng chy nh
MgCl2 (iu chMg),  Al2O3 (iu chAl),. . .

2. in phn dung dch cht in li trong nc

a)  in phn dung dch CuSO4 vi cc 

in cc tr (graphit)

Khi p t mt hiu in th> 1 ,3  V gia hai
in cc (th nghim  hnh 5.11 ),  thy
kim loi Cu bm trn catot v kh oxi thot
ra  anot.

128

Np NaCl

NaCl  nng chy

Cl2  (k)

Na (l)

Catot ( ) Anot ( )Li  thp

Catot

Dd CuSO4

Vy ng

Anot

O2

in cc
graphit

Hnh 5.11. in phn dung dch

CuSO4 , in cc graphit



129

Gii thch : Khi c dng in i vo dung dch, ion di chuyn v anot,  

ion Cu2+ di chuyn v catot.  

 anot (cc +)  c th xy ra s oxi ho ion hoc phn t H2O, v H2O

d b oxi ho hn, sn phm l kh oxi :  2H2O(l)  O2(k) + 4H+(dd) + 4e 

 catot (cc )  c th xy ra s kh ion Cu2+ hoc phn t H2O.  V ion Cu2+

d b kh hn H2O, nn ion Cu2+ b kh thnh kim loi Cu bm trn catot :

Cu2+ + 2e Cu
S  in phn :

Catot () CuSO4 Anot (+)

Cu2+,  H2O (H2O) H2O, 

Cu2+ + 2e Cu 2H2O O2 + 4H+ + 4e

Phng trnh in phn :  

2CuSO4 + 2H2O 2Cu + O2 + 2H2SO4

b)  in phn dung dch CuSO4 vi anot ng (anot tan)

Khi in phn dung dch CuSO4,  nu dng anot bng mt on dy ng mnh 

(hnh 5.12) th sau mt thi gian in phn, on dy ng nhng trong dung
dch CuSO4 b tan ht v c kim loi Cu bm trn b mt catot.

Gii thch :

anot (cc +),  cc nguyn t Cu b oxi ho thnh Cu2+ i vo dung dch :

Cu (r) Cu2+ (dd) + 2e

Trong s in phn ny, anot dn dn b ho tan.

catot (cc ),  ion Cu2+ b kh thnh nguyn t Cu bm trn b mt catot :

Cu2+ (dd) + 2e Cu (r)

Phng trnh in phn :





p




2
4SO 







2
4SO 

2
4SO 

Cu (r)  + Cu2+ (dd)     Cu2+ (dd) + Cu (r)

Anot Catot



Phng trnh in phn cho thy nng 

ca ion Cu2+ trong dung dch l khng i.
S in phn ny c coi nh l s chuyn
di kim loi Cu t anot v catot.  

III   ng dng ca s in phn

S in phn c nhiu ng dng trong cng nghip.

1 . iu ch cc kim loi

Mt s kim loi,  d c th in cc chun m nhng vn c th iu ch bng
cch in phn dung dch mui ca chng.  Th d : Hn 50% sn lng Zn ca
th gii c iu ch bng phng php in phn dung dch ZnSO4.

Nhng kim loi c th in cc chun rt m nh cc kim loi kim (Na, K,. . .)
c iu chbng cch in phn nhng hp cht ion ca chng  dng nng chy.

2. iu ch mt s phi kim, nh H2,  O2,  F2,  Cl2.

3. iu ch mt s hp cht,  nh KMnO4,  NaOH, H2O2,  nc Giaven,. . .

4. Tinh ch mt s kim loi,  nh Cu, Pb,  Zn,  Fe,  Ag, Au,.. .

Phng php in phn vi anot tan c dng  tinh ch kim loi.  Th d,  
c vng tinh khit,  ngi ta dng anot tan l vng th,  catot thu c vng
rng c  tinh khit 99,99%.  

5. M in

in phn vi anot tan cng c dng trong k thut m in,  nhm bo v
kim loi khi b n mn v to v p cho vt m.  Trong m in,  anot l kim
loi dng  m, nh Cu, Ag, Au, Cr,  Ni,. . .  catot l vt cn m.  Lp m thng

rt mng, c  dy t 5.105 n 1 .103cm.

Th d : m km, thic,  niken, bc,  vng,. . .

130

Anot :
si  dy ng
rt mnh

ng bm trn
catot

Dd CuSO4

Hnh 5.12. Th nghim in phn
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1 .  Phn ng no xy ra  catot trong  qu trnh  in  phn MgCl2 nng chy ?

A.  S oxi  ho ion  Mg2+ B.  S kh ion  Mg2+

C.  S oxi  ho ion  Cl D.  S kh ion  Cl.

2. Trong qu trnh  in  phn KBr nng chy,  phn  ng no xy ra  in  cc dng
(anot)  ?

A.  Ion  Br b  kh B.  Ion  Br b  oxi  ho

C.  Ion  K+ b  oxi  ho              D.  Ion  K+ b  kh.

3. Nhng bn phn  ng no sau  y xy ra  catot trong  qu trnh  in  phn dung dch
CuBr2 ?

a)  Cu2+(dd) + 2e Cu (r)

b)  Cu  (r) Cu2+(dd) + 2e

c)  2H2O + 2e H2 + 2OH (dd)

d)  2H2O O2 + 4H+ + 4e

e) 2Br (dd) Br2(dd) + 2e

4. Hy gii  thch  :  

a)  Khi  in  phn KCl  nng chy v khi  in  phn  dung dch  KCl  th sn  phm thu  c
l khc nhau.

b)  Khi  in  phn dung dch  KNO3,  dung dch  H2SO4 th sn  phm thu  c l 
ging nhau.

5.  in phn mt dung dch  cha anion v cc cation  kim loi  c cng nng 

mol  :  Cu2+,  Ag+,  Pb2+.  Hy cho bit trnh  t xy ra s kh ca nhng ion  kim loi  ny
trn b mt catot.  Gii  thch.

6. Sau mt thi  gian  in  phn  200 ml  dung dch  CuSO4 vi  in  cc graphit,  khi  lng
dung dch  gim 8 gam.   lm kt ta ht ion  Cu2+ cn li  trong dung dch  sau  in
phn,  cn  dng  1 00 ml  dung  dch  H2S 0,5M.

Hy xc nh  nng  mol  v nng  phn  trm ca dung dch  CuSO4 trc in
phn.  Bit dung dch  CuSO4 ban u  c khi  lng ring l 1 ,25 g/ml.


3

NO
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s n mn kim loi

 Hiu  c th no l n  mn kim loi.

 Hiu c bn cht,  iu kin xy ra n mn ho hc,  n mn in ho.

 Hiu  cc bin  php bo v kim loi  khng b  n  mn v bit vn  dng 

mt s bin php thng thng bo v kim loi trong i sng v sn xut.

I   Khi nim

n mn kim loi l s ph hu kim loi hoc hp kim do tc dng ca cc cht
trong mi trng.

Hu qu l kim loi b oxi ho thnh cc ion dng bi cc qu trnh ho hc
hoc in ho :

M Mn+ + ne

II   hai dng n mn kim loi

Cn c vo mi trng v c ch ca s n mn kim loi,  ngi ta phn thnh
hai dng chnh :  n mn ho hc v n mn in ho.

1 . n mn ho hc

n mn ho hc thng xy ra  nhng b phn ca thit b l t hoc nhng
thit b thng xuyn phi tip xc vi hi nc v kh oxi,. . .

Th d : 3Fe + 4H2O Fe3O4 + 4H2

2Fe  + 3Cl2 2FeCl3

3Fe  + 2O2 Fe3O4

Nh vy :  n mn ho hc l qu trnh oxi ho  kh, trong  cc electron
ca kim loi c chuyn trc tip n cc cht trong mi trng.

2. n mn in ho hc

n mn in ho hc l loi n mn kim loi ph bin v nghim trng nht
trong t nhin.

ot


ot


ot
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a)  Khi nim v n mn in ho hc

Rt dung dch H2SO4 long vo cc thu tinh ri

cm hai l kim loi khc nhau, th d mt l Zn
v mt l Cu vo cc.  Ni hai l kim loi bng
mt dy dn c mc ni tip vi mt in k
(hnh 5.13).  

Hin tng :

 Khi cha ni dy dn, l Zn b ho tan v bt
hiro thot ra  b mt l Zn.

 Khi ni dy dn, l Zn b n mn nhanh trong
dung dch in li,  kim in k b lch, bt kh H2

thot ra c  l Cu.  

Gii thch :

 Khi cha ni dy dn, km b n mn ho hc do phn ng oxi ho km bi

ion H+ trong dung dch axit :  

Zn + 2H+ Zn2+ + H2

Bt kh H2 sinh ra trn b mt l Zn.  

 Khi ni cc thanh ng v km bng mt dy dn, mt pin in  c hnh
thnh (gi l pin Vnta),  trong  km l cc m, ng l cc dng.  Cc
electron di chuyn t l Zn sang l Cu qua dy dn, to ra dng in mt chiu.

Dng in ny lm cho kim in k b lch.  Cc ion H+ trong dung dch H2SO4

di chuyn v l Cu (cc dng) nhn electron (cc electron ny  di chuyn
t cc km sang cc ng) b kh thnh H2 v sau  thot ra khi dung dch :

2H+ + 2e H2 (s kh)

Phn ng in ho chung xy ra trong pin :  

Zn  + 2H+ Zn2+ + H2

Kt qu,  l Zn b n mn in ho ng thi vi s to thnh dng in.  Qu
trnh n mn nh vy c gi l n mn in ho hc.

Nh th, n mn in ho hc l qu trnh oxi ho  kh, trong  kim loi b
n mn do tc dng ca dung dch cht in li v to nn dng electron chuyn
di t cc m n cc dng.
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b)  iu kin xy ra n mn in ho hc

T th nghim v n mn in ho hc,  rt ra c nhng iu kin sau :

Cc in cc phi khc nhau v bn cht,  c th l cp hai kim loi khc nhau,
hoc cp kim loi  phi kim, hoc cp kim loi  hp cht ho hc,  th d
xementit Fe3C, trong  kim loi c thin cc chun nh hn l cc m.  Nh

vy kim loi nguyn cht kh b n mn in ho hc.

Cc in cc phi tip xc trc tip hoc gin tip vi nhau qua dy dn.

Cc in cc cng tip xc vi dung dch cht in li.

Thiu 1  trong 3  iu kin trn s khng xy ra n mn in ho hc.

Trong thc t,  cc qu trnh n mn kim loi din ra rt phc tp,  c th bao
gm c s n mn ho hc v n mn in ho.  Nhng n mn in ho thng
ng vai tr ch yu.

c)  n mn in ho hc hp kim ca st (gang,  thp)  trong khng kh m  

S n mn in ho hc cc hp kim ca st (gang, thp) trong khng kh m
c nh hng c bit nghim trng i vi nn kinh t ca cc quc gia.  y
l mt qu trnh phc tp,  c th m t mt cch gin lc nh sau :

Gang, thp l hp kim Fe  C v mt s nguyn t khc.  Khng kh m c ho
tan kh CO2,  O2,. . .   to ra lp dung dch cht in li ph ln b mt gang, thp,

lm xut hin v s pin in ho m Fe l cc m, C l cc dng (hnh 5.14).

Hnh 5.14. n mn in ho hp kim ca st

 cc m xy ra s oxi ho :

Fe Fe2+ + 2e

 cc dng xy ra s kh :

O2 + 2H2O + 4e 4OH

(Trong mi trng axit :  O2 + 4H+ + 4e 2H2O)





e

Vt bng gang,  thp

Lp dd  cht in  l i

C Fe

Fe2+
O2  +  2H2O + 4e  4OH



Ion Fe2+ tan vo dung dch cht in li c ho tan kh oxi.  Ti y,  ion Fe2+

tip tc b oxi ho to ra g st c thnh phn ch yu l Fe2O3.nH2O.

III   Chng n mn kim loi

Khi lng kim loi b n mn trung bnh hng nm trn th gii bng 20  25%
khi lng kim loi c sn xut.  S n mn kim loi  gy tn tht to ln
v nhiu mt cho nn kinh t quc dn v i sng con ngi.

C nhiu phng php bo v kim loi khi b n mn.  Ph bin hn c l
phng php bo v b mt v bo v in ho.

1 . Phng php bo v b mt

Phng php bo v b mt l ph ln b mt kim loi mt lp sn, du m,
cht do hoc trng, m bng mt kim loi khc.  Lp bo v b mt kim loi
phi bn vng vi mi trng v c cu to c kht khng cho khng kh v
nc thm qua.  Nu lp bo v b h hng, kim loi s b n mn.

2. Phng php in ho

Phng php bo v in ho l dng mt kim loi lm vt hi sinh  bo v
vt liu kim loi.  Th d,   bo v v tu bin bng thp,  ngi ta gn cc 
l Zn vo pha ngoi v tu  phn chm trong nc bin (nc bin l dung
dch cht in li).  Phn v tu bng thp l cc dng, cc l Zn l cc m.

  anot (cc m) :  Zn b oxi ho Zn Zn2+ + 2e

  catot (cc dng) :  O2 b kh 2H2O + O2 + 4e 4OH

Kt qu l v tu c bo v,  Zn l vt hi sinh,  n b n mn.  Nhng tc 
n mn in ho ca km trong iu kin ny tng i nh v v tu c bo
v trong thi gian di.  Sau mt thi gian nht nh, ngi ta thay nhng l Zn
b n mn bng nhng l Zn khc.
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1 . Bn cht ca n  mn ho hc v n  mn in  ho hc c g ging v khc nhau ?

2.  Cu no ng trong cc cu  sau ?

Trong n  mn in  ho hc,  xy ra 

A.  s oxi  ho  cc dng

B.  s kh  cc m

C.  s oxi  ho  cc dng v s kh  cc m

D.  s oxi  ho  cc m v s kh  cc dng.

3. Trong cc trng hp sau,  trng hp kim loi  b  n  mn in  ho hc l

A.  kim loi  Zn  trong dung dch  HCl  

B.  thp cacbon  trong  khng kh m

C.  t dy Fe trong kh O2

D.  kim loi  Cu  trong dung dch  HNO3 long.

4. Mt si  dy phi  qun o bng ng c ni  tip vi  mt on dy nhm.  Hy cho
bit c hin  tng g xy ra  ch ni  ca 2 kim loi.  Gii  thch  v a ra nhn  xt.

5.  C nhng vt bng st c trng thic hoc trng km.

a)  Gii  thch  v sao thic v km c th bo v c kim loi  st.

b)  Nu  trn  b mt ca nhng vt  c nhng vt sy st su  ti  lp st bn trong,
hy cho bit :

C hin  tng g xy ra khi   nhng vt  trong khng kh m.

Trnh  by c ch n  mn i  vi  nhng vt trn.
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iu ch kim loi

 Bit nguyn tc chung iu  ch kim loi.

 Hiu  phng php iu  ch mt s kim loi  c mc  hot ng

khc nhau.

 Bit vn  dng nh  lut Faraay trong bi  tp in  phn.

I   Nguyn tc iu ch kim loi

Trong t nhin ch c mt s rt t kim loi  trng thi t do,  hu ht cc kim
loi tn ti  dng ion trong cc hp cht ho hc.  Mun chuyn ho nhng ion
ny thnh kim loi ta thc hin qu trnh kh ion kim loi :  

Mn+
+ ne M

II   Phng php iu ch kim loi

 kh nhng ion kim loi trong hp cht, c nhng phng php ph bin sau :

1 . Phng php thu luyn

C s ca phng php ny l dng nhng dung dch thch hp, nh dung dch
H2SO4,  NaOH, NaCN,.. .   ho tan kim loi hoc hp cht ca kim loi v tch

ra khi phn khng tan c trong qung.  Sau  cc ion kim loi trong dung dch
c kh bng kim loi c tnh kh mnh hn, nh Fe,  Zn,. . .

Th d :

Ngi ta iu ch bc bng cch nghin nh qung bc sunfua Ag2S, x l bng

dung dch natri xianua NaCN, ri lc  thu c dung dch mui phc bc :

Ag2S + 4NaCN 2Na[Ag(CN)2] + Na2S

Ag2S + 4CN 2[Ag(CN)2]

+ S2

Sau ,  ion Ag+ trong phc c kh bng kim loi Zn :

2Na[Ag(CN)2]  + Zn Na2[Zn(CN)4]  + 2Ag

2[Ag(CN)2]

+ Zn [Zn(CN)4]

2
+ 2Ag

Phng php thu luyn (cn gi l phng php t) c dng iu ch
nhng kim loi c tnh kh yu, nh Cu, Hg, Ag, Au,. . .
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2. Phng php nhit luyn

C s ca phng php ny l kh nhng ion kim loi trong cc hp cht 
nhit  cao bng cc cht kh mnh nh C,  CO, H2 hoc kim loi Al,  kim loi

kim, kim loi kim th.

Th d : Fe2O3 + 3CO 2Fe  + 3CO2

Trng hp qung l sunfua kim loi,  nh Cu2S, ZnS, FeS2,. . .  th phi chuyn

sunfua kim loi thnh oxit kim loi.  Sau  kh oxit kim loi bng cht kh
thch hp.  Th d vi ZnS :

 Nung qung ZnS vi kh O2 d

2ZnS + 3O2 2ZnO + 2SO2

 Kh ZnO bng C  nhit  cao

ZnO + C CO + Zn

i vi nhng kim loi kh nng chy nh Cr,  ngi ta dng Al lm cht kh
(phng php nhit nhm) :

Cr2O3 + 2Al 2Cr + Al2O3

Phng php nhit luyn c ng dng rng ri trong cng nghip  iu ch
nhng kim loi c  hot ng trung bnh nh Zn, Fe,  Sn,  Pb,. . .

Vi nhng kim loi km hot ng nh Hg, Ag ch cn t chy qung cng
 thu c kim loi m khng cn phi kh bng cc tc nhn khc :

HgS + O2 Hg  + SO2

3. Phng php in phn

C s ca phng php ny l dng dng in mt chiu  kh cc ion kim
loi.  Bng phng php in phn, ngi ta c th iu ch c hu ht cc
kim loi.

 iu chkim loi c tnh kh mnh nh Li,  Na,  K,  Al,. . .  bng cch in phn
nhng hp cht (mui,  baz, oxit)  nng chy ca chng.

Th d : iu ch kim loi natri bng phng php in phn mui NaCl nng
chy (xem bi 22,  mc II.1 ).

ot


ot


ot


ot


ot
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 iu ch kim loi c tnh kh trung bnh v kim loi c tnh kh yu nh Zn,
Cu,.. .  bng cch in phn dung dch mui ca chng.

Th d : iu ch kim loi km bng phng php in phn dung dch km
sunfat vi in cc tr.

S  in phn dung dch ZnSO4 :

Cc () ZnSO4(dd) Cc (+)

Zn2+,  H2O , H2O

Zn2+ + 2e Zn 2H2O 4H+ + O2 + 4e

Phng trnh in phn :  

2ZnSO4 + 2H2O 2Zn + 2H2SO4 + O2

III   nh lut Faraday

Da vo cng thc biu din nh lut Faraday (xem sch gio khoa Vt l 
lp 11 )  ta c th xc nh c khi lng cc cht thu c  cc in cc.

Trong  m :  Khi lng cht thu c  in cc,  tnh bng gam.

A :  Khi lng mol nguyn t ca cht thu c  in cc.

n :  S electron m nguyn t hoc ion  cho hoc nhn.

I :  Cng  dng in,  tnh bng ampe (A).

t :  Thi gian in phn, tnh bng giy (s).

F :  Hng s Faraday (F = 96 500 culng/mol).

Th d : Tnh khi lng ca Cu thu c  cc ()  (catot)  sau 1  gi in phn
dung dch CuCl2 vi cng  dng in l 5  ampe.

 Phng trnh in phn dung dch CuCl2 :

CuCl2 Cu + Cl2

 Khi lng Cu thu c  catot :

= 5,92 (g)Cu
63, 5.5.3600

m
96500.2

=

in phn


AIt
m

nF
=

in phn




2
4SO 
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1 . Dy cc ion  kim loi  no sau  y u  b  Zn  kh thnh kim loi  ?

A.  Cu2+,  Mg2+,  Pb2+ B.  Cu2+,  Ag+,  Na+.

C.  Sn2+,  Pb2+,  Cu2+ D.  Pb2+,  Ag+,  Al3+.

2. Phn ng ho hc no sau y ch thc hin  c bng phng php in  phn ?

A.  Fe + CuSO4 FeSO4 + Cu

B.  CuSO4 + H2O Cu + O2 + H2SO4

C.  CuSO4 + NaOH Cu(OH)2 + Na2SO4

D.  Cu + AgNO3 Ag + Cu(NO3)2

3. T mi  hp cht sau  :  Cu(OH)2,  NaCl,  FeS2,  hy la chn nhng phng php thch
hp  iu  ch kim loi  tng ng.  Trnh  by cc phng php .

4. iu ch Cu bng cch in  phn dung dch  Cu(NO3)2

a)  Trnh  by s  in  phn ;

b)  Vit phng trnh  ho hc ca phn ng xy ra khi  in  phn ;

c)  Cho bit vai  tr ca nc trong qu trnh  in  phn  ;

d)  C nhn xt g v nng  cc ion  trong dung dch  trc v sau  khi  in  phn  ?

5. C hn  hp bt cc kim loi  Ag v Cu.  Bng nhng phng php ho hc no ta c
th thu  c Ag t hn hp ? Gii  thch  v vit cc phng trnh  ho hc.

6. in phn 200 ml  mt dung  dch  c cha 2 mui  l Cu(NO3)2 v AgNO3 vi  cng 
dng in  l 0,804A n khi  bt kh bt u  thot ra  cc m th mt thi  gian  l 
2  gi,  khi   khi  lng cc m tng  thm 3,44 gam.  Hy xc nh  nng  mol  ca
mi  mui  trong dung dch  ban u.

7. in phn hon  ton 33,3 gam mui  clorua nng chy ca mt kim loi  nhm I IA,
ngi  ta thu  c 6,72 l t kh clo (ktc).

Hy xc nh  tn  ca mui  clorua kim loi.

8.  in phn mt dung dch  AgNO3 trong thi  gian  1 5 pht vi  cng  dng in  l 
5 ampe.   lm kt ta ht ion  Ag+ cn li  trong dung dch  sau  in  phn,  cn dng
25 ml  dung dch  NaCl  0,4M.

a)  Vit s  in  phn v phng trnh  ho hc ca cc phn ng  xy ra ;

b)  Tnh  khi  lng Ag thu  c  catot ;

c)  Tnh  khi  lng AgNO3 c trong dung dch  ban  u.
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Luyn tp
s in phn  s n mn kim loi 
iu ch kim loi

 Cng c kin thc v s in  phn v phng php iu  ch kim loi.

 Rn luyn k nng gii  cc bi  tp vn dng kin thc.

I   kin thc cn nh
1 . S in phn

a)  Khi nim 

S in phn l qu trnh oxi ho  kh xy ra  b mt cc in cc khi c
dng in mt chiu i qua cht in li nng chy hoc dung dch cht in li.

b)  Phn ng ho hc  cc in cc trong thit b in phn

 catot (cc )  xy ra s kh, cht c tnh oxi ho mnh hn th d b kh.

Th d,   catot c mt ion Cu2+ v phn t H2O, cc ion Cu2+ c tnh oxi ho
mnh hn s b kh thnh Cu.

 anot (cc +)  xy ra s oxi ho,  cht c tnh kh mnh hn th d b oxi ho.

Th d,   anot c mt phn t H2O, cc ion v .  Cc phn t H2O

c tnh kh mnh hn s b oxi ho thnh O2 v ion H+.

 Nu anot (cc +)  khng tr th anot tan (mn).

2. S n mn kim loi

a)  S n mn ho hc v s n mn in ho

 Ging nhau : Bn cht ca s n mn ho hc v s n mn in ho l phn
ng oxi ho  kh.

 Khc nhau : Trong n mn ho hc khng hnh thnh dng in.  Trong n
mn in ho c hnh thnh dng electron (cc electron c di chuyn thnh
dng, t cc m n cc dng  to pin in ho).

3NO2
4SO 
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b)  Chng n mn kim loi

 Bin php bo v b mt :  sn,  trng, m, bi du m, ph cht do,. . .  ln b
mt kim loi.

 Bin php bo v in ho :  dng kim loi c tnh kh mnh hn  bo v
(dng anot tan).

3. Phng php iu ch kim loi

 Phng php thu luyn:  iu chnhng kim loi c tnh kh yu nh Cu,
Hg, Ag, Au,. . .

 Phng php nhit luyn:  iu ch nhng kim loi c tnh kh trung bnh
v yu nh Zn, Fe,  Sn,  Pb,  Cu,. . .

 Phng php in phn:

+ in phn cht in li nng chy (mui,  baz, oxit)   iu ch nhng kim
loi c tnh kh mnh, nh K, Na, Ca,  Al.  

+ in phn dung dch cht in li (dung dch mui)  iu ch nhng kim
loi c tnh kh yu v trung bnh nh Zn, Fe,  Sn,  Pb,  Cu,  Hg, Ag,. . .

II   Bi tp

1 . Trong qu trnh  in  phn  dung  dch  Pb(NO3)2 vi  cc in  cc tr,  ion  Pb2+ di  

chuyn v

A.  catot v b  oxi  ho B.  anot v b  oxi  ho

C.  catot v b  kh D.  anot v b  kh.

2. Pht biu  no sau  y l khng ng ?

A.  n  mn kim loi  l s hu hoi  kim loi  v hp kim di  tc dng ca mi  trng

xung quanh.

B.  n  mn kim loi  l mt qu trnh  ho hc trong   kim loi  b  n  mn bi  cc axt

trong  mi  trng khng kh.

C.  Trong qu trnh  n  mn,  kim loi  b  oxi  ho thnh ion  ca n.

D.  n  mn kim loi  c chia lm hai  dng :  n  mn ho hc v n  mn in  ho hc.
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3. Phn ng iu  ch kim loi  no di  y thuc phng php nhit luyn ?

A. C + ZnO Zn + CO

B.  Al2O3 2Al  + 3/2O2

C.  MgCl2 Mg + Cl2

D.  

4. T MgCO3 iu  ch Mg.  T CuS iu  ch Cu.  T K2SO4 iu  ch K (cc cht trung

gian  tu  chn).  Hy vit phng trnh  ho hc.

5. Khi  nung 23,2 gam sunfua ca mt kim loi  ho tr  hai  trong khng kh ri  lm ngui

sn phm phn  ng thu  c mt cht lng  v mt cht kh.  Lng sn phm kh ny

lm mt mu  dung  dch  c cha 25,4 gam iot.  Xc nh  tn  ca kim loi  .

6.  in phn 1 00 ml mt dung dch  c ho tan  1 3,5 gam CuCl2 v 1 4,9 gam KCl  

(c mng ngn v in  cc tr).

a)  Trnh  by s  v phng trnh  ho hc ca phn ng in  phn c th xy ra.

b)  Hy cho bit cht no cn li  trong dung dch  in  phn.  Bit thi  gian  in  phn

l 2  gi,  cng  dng in  l 5,1 A.

c)  Hy xc nh  nng  mol  cc cht c trong  dung dch  sau  in  phn.  Bit rng

dung dch  sau  in  phn  c pha long cho   200 ml.

7*. Thc hin  s in  phn dung dch  CuSO4 vi  mt in  cc bng graphit v mt in

cc bng ng.

Th nghim 1  : Ngi  ta ni  in  cc graphit vi  cc (+)  v in  cc ng vi  cc ()

ca ngun in.

Th nghim 2 : o li,  ngi  ta ni  in  cc graphit vi  cc ()  v in  cc ng vi

cc (+)  ca ngun in.

a)  Hy m t hin  tng quan  st c v cho bit phn ng xy ra  mi  in  cc

trong cc th nghim trn.

b)  Hy so snh  pH  ca dung dch  trong 2 th nghim trn.

c)  Hy so snh nng  ion  Cu2+ trong dung dch  sau  2 th nghim.

4


+

2Zn(C N ) 2Ag


+
2

Zn 2Ag(C N )
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bi thc hnh 3
dy in ho ca kim loi

iu ch kim loi

 Cng c kin thc v pin  in  ho v in  phn.

 Rn luyn k nng thao tc th nghim,  kh nng quan st h in  tng,  

gii  thch  hin  tng v kt lun.

Ni dung th nghim v cch tin hnh

Th nghim 1 :  Sut in ng ca cc pin in ho Zn Cu v Zn Pb

 Pin in ho Zn Cu

Lp pin in ho Zn Cu theo s  hnh 5.3  bi 20 SGK :  l Zn nhng vo
cc ng dung dch ZnSO4 1M, l Cu nhng vo cc ng dung dch CuSO4

1M.  Ni hai dung dch mui trong hai cc bng cu mui ng dung dch
NH4NO3.  Ni hai in cc vi vn k,  in cc Zn  bn tri v in cc Cu 

bn phi ca vn k.

Ghi sut in ng ca pin in ho Zn Cu.

 Pin in ho Zn Pb

Lp pin in ho Zn Pb theo s  ca pin in ho Zn Cu :  l Zn nhng
vo cc ng dung dch ZnSO4 1M, l Pb nhng vo cc ng dung dch

Pb(NO3)2 1M.  Ni hai dung dch mui trong hai cc bng cu mui ng dung

dch NH4NO3.  Ni hai in cc vi vn k,  in cc Zn  bn tri v in cc

Pb  bn phi ca vn k.

Ghi sut in ng ca pin in ho Zn Pb.

Hy :

So snh sut in ng ca cc pin in ho Zn Cu v Zn Pb.

Th nghim 2 :  in phn dung dch
CuSO4,  cc in cc bng graphit

Lp dng c in phn dung dch CuSO4

theo hnh 5.15.  iu chnh dng in i
vo dung dch.

Quan st hin tng xy ra trn cc in
cc.  Gii thch cc hin tng v vit
phng trnh in phn.
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Dd CuSO
4

Ba cc-tng

in  cc

graphit

Bi

26

Hnh 5.15. Th nghim in phn
dung dch CuSO4



bi thc hnh 4
n mn kim loi

chng n mn kim loi

Ni dung v cch tin hnh th nghim

Th nghim 1 : n mn in ho hc

Rt cc th tch dung dch NaCl m c bng nhau vo 2 cc thu tinh.

Cm mt l st v mt l ng vo mi cc.

Nh vo mi cc 5   7 git dung dch kali ferixianua K3[Fe(CN)6]  (l thuc

th nhn bit ion Fe2+(*)).

Ni l Fe v l Cu trong cc (2)  bng mt dy dn (hnh 5.16).

Quan st cc th nghim sau 4 5 pht.  Gii thch hin tng v kt lun.  

Hnh 5.16. Th nghim n mn in ho hc kim loi st
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Fe Cu

Dd NaCl

(1 ) (2)

Fe Cu

(*) Kali ferixianua tc dng vi dung dch mui st(II)  s to ra kt ta mu xanh l st(II)  
ferixianua Fe3[Fe(CN)6]2.



Th nghim 2 : Bo v st bng phng php bo v in ho

Rt mt hn hp gm dung dch NaCl c,  thm vi git dung dch 
kali ferixianua vo 2 cc thu tinh.

Ngm vo cc (1 )  mt inh st sch,  vo cc (2)  mt inh st sch c qun
bng dy Zn (hnh 5.17).

Quan st cc th nghim sau 4 5  pht.  Gii thch v kt lun.

Hnh 5.17. Th nghim bo v Fe bng Zn
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Fe

Zn

1 ) 2)

Dd NaCl



Chng

6

Cau hnh electron nguyen t va tnh chat cua kim loai kiem,

 kim loai kiem tho,  nhom.

Nhng hp chat quan trong cua kim loai kiem, 

 kim loai kiem tho,  nhom.

ieu che va ng dung.

Pho hoa c ch to t cc
hp cht ca kim loi  kim v kim loi  kim th
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Kim loi kim

 Bit v  tr ca kim loi  kim trong  bng tun hon v cu  hnh  

electron nguyn t ca chng.

 Hiu  c nhng tnh  cht vt l ,  ho hc v phng php iu  ch 

cc kim loi  kim.  

I   v tr v cu to

1 . V tr ca kim loi kim trong bng tun hon

Su nguyn t ho hc ng sau cc nguyn t kh him l 

liti (Li),  natri (Na),  kali (K),  rubii (Rb),  xesi (Cs),  franxi (Fr)(*)

c gi l cc kim loi kim(**).  Cc kim loi kim thuc nhm

IA, ng  u mi chu k (tr chu k 1 ).

2. Cu to v tnh cht ca kim loi kim

Bng 6.1. Mt s i lng c trng ca kim loi kim
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(*) Fr l nguyn t phng x nhn to,  khng bn.  Ta khng tm hiu v nguyn t ny.
(**) Tn gi l kim loi kim v nhng hiroxit ca cc kim loi ny l nhng cht kim (baz tan 
trong nc).

2

He

1 0

Ne

1 8

Ar

36

Kr

54

Xe

86

Rn

3

Li

11

Na

1 9

K

37

Rb

55

Cs

87

Fr

. . .

. . .

Nguyn t Li Na K Rb Cs

Cu hnh  electron [He]2s1 [Ne]3s1 [Ar]4s1 [Kr]5s1 [Xe]6s1

Bn knh  nguyn t (nm) 0,1 23 0,1 57 0,203 0,21 6 0,235

Nng lng ion  ho I1 (kJ/mol) 520 497 41 9 403 376

 m in 0,98 0,93 0,82 0,82 0,79

Th in  cc chun
+

o

M /M
E (V) 3,05 2,71 2,93 2,98 2,92

Mng tinh  th Lp phng tm khi



Cu hnh electron : Kim loi kim l nhng nguyn t s.  Lp electron ngoi

cng ca nguyn t ch c 1e,   phn lp ns1 (n l s th t ca chu k).  So vi

nhng electron khc trong nguyn t th electron ns1  xa ht nhn nguyn t
nht,  do  d tch khi nguyn t.  

Cc cation M+ ca kim loi kim c cu hnh electron ca nguyn t kh him
ng trc.  

Th d : Na Na+ + e

[Ne]3s1 [Ne]

Rb Rb+ + e

[Kr]5s1 [Kr]

Nng lng ion ho : Cc nguyn t kim loi kim c nng lng ion ho I1
nh nht so vi cc kim loi khc cng chu k.  Th d :
Kim loi : Na Mg Al Fe Zn
I1 (kJ/mol) : 497 738 578 759 906

Do vy, cc kim loi kim c tnh kh rt mnh :

M M+
+ e

Nng lng ion ho I2 ca cc nguyn t kim loi kim ln hn nng lng ion

ho I1 nhiu ln (t 6 n 14 ln).  V vy,  trong cc phn ng ho hc nguyn

t kim loi kim ch nhng 1  electron.

Trong nhm kim loi kim, nng lng ion ho I1 gim dn t Li n Cs.

S oxi ho : Trong cc hp cht,  nguyn t kim loi kim ch c s oxi ho +1 .

Th in cc chun : Th in cc chun ca kim loi kim c gi tr rt m.

II  tnh cht vt l

Cc kim loi kim c cu to mng tinh th lp phng tm khi l kiu mng
km c kht (xem bi 23  SGK Ho hc 10 nng cao).

1 . Nhit  nng chy v nhit  si

Nhit  nng chy v nhit  si ca cc kim loi kim thp hn nhiu so vi
cc kim loi khc.  Th d, nhit  nng chy ca cc kim loi kim u thp

hn 200oC.

Tnh cht ny l do lin kt kim loi trong mng tinh th kim loi kim km
bn vng.
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2. Khi lng ring

Khi lng ring ca cc kim loi kim cng nh hn so vi cc kim loi khc.  

Khi lng ring ca cc kim loi kim nh l do nguyn t ca cc kim loi
kim c bn knh ln v do cu to mng tinh th ca chng km c kht.

3. Tnh cng

Cc kim loi kim u mm, c th ct chng bng dao.  Tnh cht ny l do
lin kt kim loi trong mng tinh th yu.

Bng 6.2. Mt s hng s vt l ca kim loi kim

III   tnh cht ho hc

Cc nguyn t kim loi kim u c nng lng ion ho I1 thp v th in cc

chun Eo c gi tr rt m.  V vy kim loi kim c tnh kh rt mnh.

1 . Tc dng vi phi kim

Hu ht cc kim loi kim c th kh c cc phi kim.  Th d, kim loi Na
chy trong mi trng kh oxi kh to ra natri peoxit Na2O2.  Trong hp cht

peoxit,  oxi c s oxi ho 1  :

2Na    + O2 Na2O2 (r)

2. Tc dng vi axit

Do th in cc chun ca cp oxi ho  kh = 0,00 V, th in cc

chun ca cp oxi ho  kh ca kim loi kim c gi tr t 3,05 V n 2,71  V,

nn cc kim loi kim u c th kh d dng ion H+ ca dung dch axit (HCl,
H2SO4 long) thnh kh H2 (phn ng gy n nguy him) :

2Li + 2HCl 2LiCl + H2 

2

o
2H /H

E +

ot
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Nguyn t Li Na K Rb Cs

Nhit  si  (oC) 1 330 892 760 688 690

Nhit  nng chy (oC) 1 80 98 64 39 29

Khi  lng ring (g/cm3) 0,53 0,97 0,86 1 ,53 1 ,90

 cng (kim cng c  cng l 1 0) 0,6 0,4 0,5 0,3 0,2



Dng tng qut :

2M + 2H+ 2M+ + H2 

3. Tc dng vi nc

V th in cc chun ( )  ca kim loi kim nh hn nhiu so vi th

in cc ca hiro  pH = 7 ( 0,41 V) nn kim loi kim kh c nc

d dng, gii phng kh hiro :  2Na  + 2H2O 2NaOH (dd) + H2 

Dng tng qut :

2M + 2H2O   2MOH (dd) + H2 

Do vy, cc kim loi kim c bo qun bng cch ngm chm trong du ho.

iv  ng dng v iu ch

1 . ng dng ca kim loi kim

Kim loi kim c nhiu ng dng quan trng :

Ch to hp kim c nhit  nng chy thp dng trong thit b bo chy,. . .

Cc kim loi kali v natri dng lm cht trao i nhit trong mt vi loi l
phn ng ht nhn.

Kim loi xesi dng ch to t bo quang in.

Kim loi kim c dng  iu chmt s kim loi him bng phng php
nhit luyn.

Kim loi kim c dng nhiu trong tng hp hu c.

2. iu ch kim loi kim

Kim loi kim d b oxi ho thnh ion dng, do vy trong t nhin kim loi
kim ch tn ti  dng hp cht.

iu ch kim loi kim bng cch kh ion ca chng :

M+ + e M

Tuy nhin,  khng c cht no kh c ion kim loi kim.  

Phng php thng dng  iu ch kim loi kim l in phn nng chy
mui halogenua ca kim loi kim.







2 2

o
H O/HE

o
M /M

E +
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Th d, in phn mui NaCl nng chy (xem hnh 5.10).

 h nhit  nng chy ca NaCl  800oC xung nhit  thp hn, ngi ta
dng hn hp gm 2 phn NaCl v 3  phn CaCl2 theo khi lng.  Hn hp ny

c nhit  nng chy di 600oC.  Cc dng (anot) bng than ch (graphit),
cc m (catot)  bng thp.  Gia hai cc c vch ngn bng thp.

Cc phn ng xy ra  cc in cc :

catot (cc m) xy ra s kh ion Na+ thnh kim loi Na :

Na+ + e Na

anot (cc dng) xy ra s oxi ho ion Cl thnh Cl2 :

2Cl Cl2 + 2e

Phng trnh in phn :   2NaCl   2Na   + Cl2

Bi tp

1 . Nguyn t ca cc kim loi  trong nhm IA khc nhau v

A.  s electron  lp ngoi  cng ca nguyn t

B.  cu hnh  electron nguyn t

C.  s oxi  ho ca nguyn t trong hp cht

D.  kiu  mng tinh  th ca n cht.

2. Cu no sau  y m t ng s bin i  tnh  cht ca cc kim loi  kim theo chiu

in tch  ht nhn tng  dn ?

A.  Bn knh  nguyn t gim dn

B.  Nhit  nng chy tng dn

C.  Nng lng ion  ho I 1 ca nguyn t gim dn

D.  Khi  lng ring ca n  cht gim dn.

3. Kim loi  Na  nhit  cao tc dng vi  kh oxi  kh v d,  to ra peoxit.  Khi  hp cht

ny tc dng vi  nc,  thu  c dung  dch  natri  hiroxit.  Ngi  ta cng  c th thu  c

dung dch  natri  h iroxit bng cch cho kim loi  natri  tc dng vi  nc.  Vit cc

phng trnh  ho hc.

pnc
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4. Hy gii  thch  v sao kim loi  kim c khi  lng ring nh,  nhit  nng chy thp

v nng lng ion  ho I 1 thp.

5. Ion  Na+ c tn  ti  hay khng,  nu  ta thc hin  hon ton cc qu trnh  ho hc v

in ho hc sau  y ?

a)  NaOH tc dng vi  dung dch  HCl ?

b)  NaOH tc dng vi  dung dch  CuCl2 ?

c)  Phn  hu NaHCO3 bng nhit ?

d)  in  phn NaOH nng chy ?

e)  in  phn dung dch NaOH ?

g)  in  phn NaCl  nng chy ?

Gii  thch  cho cu  tr li  v vit phng trnh  ho hc minh ho.

6.  Hy chn 2 kim loi  khc nhau,  cng nhm vi  kim loi  natri  v so snh tnh  cht ca

nhng kim loi  ny vi  natri  v nhng mt sau  :

  cng

 Khi  lng ring

 Nhit  nng chy

 Nng lng ion  ho I 1

 Th in  cc chun 

7. Da vo khi  lng ring  ca cc kim loi  kim (xem bng 6.1 )   tnh  th tch  mol

nguyn t ca chng  trng  thi  rn.

C nhn  xt g  v s bin i  th tch  mol  nguyn t vi  s bin i  bn  knh  nguyn

t ca cc nguyn t kim loi  kim ?

+

o

M /M
E
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Mt s hp cht quan trng 
Ca kim loi kim

 Hiu  tnh  cht ho hc ca NaOH,  NaHCO3,  Na2CO3

v phng php iu  ch NaOH.

 Bit mt s ng dng quan trng ca hp cht kim loi  kim.

I   natri hiroxit, naoh

1 . Tnh cht

Natri hiroxit l cht rn,  khng mu, ht m, nng chy  322oC, tan nhiu
trong nc.

Natri hiroxit l baz mnh, khi tan trong nc n phn li hon ton thnh ion :

NaOH(dd) Na+ (dd) + OH (dd)

Tc dng vi axit,  oxit axit to thnh mui v nc.

Tc dng vi mt s dung dch mui,  to ra baz khng tan.  Th d :

Cu2+ (dd) + 2OH (dd) Cu(OH)2 (r)

2. ng dng

Natri hiroxit c nhiu ng dng quan trng trong cc ngnh cng nghip ch
bin du m, luyn nhm, x phng, giy,  dt,. . .

3. iu ch

Sn lng NaOH hng nm trn
thgii t khong 31.000.000 tn.
Trong cng nghip,  ngi ta iu
ch NaOH bng cch in phn
dung dch NaCl bo ho.  Thng
in phn dung dch NaCl c cc
m bng st,  cc dng bng
than ch.  Gia hai in cc c
vch ngn xp (hnh 6.1 ).              

Hnh 6.1. S  thng in phn dung dch NaCl
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Cl2

H2

dd  NaCl

dd  NaCl

dd  NaOH

dd NaOH

Cc m

Cc dng

Vch ngn xp



cc m (catot)

Trn b mt ca cc m c cc ion Na+ v phn t H2O.  y xy ra s kh

cc phn t H2O :      2H2O  + 2e H2 + 2OH

cc dng (anot)

Trn b mt cc dng c cc ion Cl v phn t H2O. y xy ra s oxi

ho cc ion Cl: 2Cl Cl2 + 2e

Phng trnh in phn dung dch NaCl (c vch ngn) :

2NaCl  + 2H2O H2 + Cl2 + 2NaOH

Dung dch NaOH thu c c ln nhiu NaCl.  Ngi ta c c dung dch,  
NaCl t tan so vi NaOH nn kt tinh trc.  Tch NaCl ra khi dung dch,  cn
li l dung dch NaOH.

II   natri hirocacbonat v natri cacbonat

1 . Natri hirocacbonat,  NaHCO3

a)  Tnh cht

B phn hu bi nhit :

2NaHCO3 Na2CO3 + H2O  + CO2

Tnh lng tnh :

NaHCO3 l mui ca axit yu, tc dng c vi nhiu axit 

NaHCO3 + HCl NaCl  + H2O   + CO2

Phng trnh ion rt gn :

+ H+ H2O  + CO2

Trong phn ng ny,  ion nhn proton, th hin tnh cht ca baz.

NaHCO3 l mui axit, tc dng c vi dung dch baz to ra mui trung ho :

NaHCO3 + NaOH Na2CO3 + H2O

Phng trnh ion rt gn :

+ OH + H2O
2
3CO 3HCO



3HCO

3HCO



ot


in phn
c vch ngn
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Trong phn ng ny,  ion nhng proton, th hin tnh cht ca axit.

Nhn xt :  Mui NaHCO3 c tnh lng tnh,  l tnh cht ca ion :  

Khi tc dng vi axit,  n th hin tnh baz ;  khi tc dng vi baz, n th hin
tnh axit.  Tuy nhin,  tnh baz chim u th.

b)  ng dng

Natri hirocacbonat c dng trong y hc,  cng ngh thc phm, ch to nc
gii kht,. . .

2. Natri cacbonat,  Na2CO3

a)  Tnh cht

Natri cacbonat d tan trong nc, nng chy  850oC.

Na2CO3 l mui ca axit yu, tc dng c vi nhiu axit :

Na2CO3 + 2HCl 2NaCl + H2O + CO2

Phng trnh ion rt gn :

+ 2H+ H2O + CO2

Ion nhn proton, c tnh cht ca mt baz.  Mui Na2CO3 c tnh baz.

b)  ng dng

Mui natri cacbonat l nguyn liu trong cng nghip sn xut thu tinh,  x
phng, giy,  dt v iu ch nhiu mui khc.  Dung dch natri cacbonat dng
 ty sch vt du m bm trn chi tit my trc khi sn, trng kim loi.  Natri
cacbonat cn c dng trong cng nghip sn xut cht ty ra.

2
3CO 

2
3CO 




3HCO

3HCO

156



Bi tp

1 .  Trong qu trnh  in  phn dung dch  NaCl,   cc m xy ra

A.  s kh ion  Na+ B.  s oxi  ho ion  Na+

C.  s kh phn  t H2O D.  s oxi  ho phn t H2O

2. Trong qu trnh  in  phn dung dch  KBr,  phn ng no sau  y xy ra  cc dng

(anot)  ?

A.  Ion  Br b  oxi  ho B.  Ion  Br b  kh

C.  Ion  K+ b  oxi  ho D.  Ion  K+ b  kh

3.  Cho 3,1  gam hn  hp hai  kim loi  kim  hai  chu  k l in  tip trong bng tun hon tc

dng ht vi  nc thu  c dung dch  kim v 1 ,1 2 l t H2 (ktc).

a)  Xc nh  tn  hai  kim loi  kim v tnh  phn trm khi  lng mi  kim loi  trong 

hn hp.

b)  Tnh  th tch  dung dnh  HCl  2M cn dng  trung ho dung dch  kim trn  v khi

lng hn hp mui  clorua thu  c.

4. Cho 3,9 gam kim loi  K tc dng vi  1 01 ,8 gam nc.  Tnh  nng  mol  v nng 

phn trm ca cht trong dung dch  thu  c.  Bit khi  lng ring ca dung dch  

l 1 ,056 g/ml.

5. So snh tnh  cht ho hc ca hai  mui  NaHCO3 v Na2CO3.  Vit cc phng trnh

ho hc minh ho.

6.  Nung 4,84 gam hn  hp NaHCO3 v KHCO3 n phn ng hon  ton thu  c 

0,56 l t CO2 (ktc).  Xc nh  khi  lng ca mi  mui  trong hn hp trc v 

sau  khi  nung.
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Kim loi kim th

 Bit v  tr ca cc kim loi  kim th trong bng tun hon v 

cu hnh  electron nguyn t ca chng.

 Hiu  tnh  cht vt l ,  ho hc v phng php iu  ch kim loi  

kim th.

I   v tr v cu to

1 . V tr ca kim loi kim th trong bng tun hon

Kim loi kim th thuc nhm IIA ca bng tun hon, gm cc nguyn t :

beri (Be), magie (Mg), canxi (Ca), stronti (Sr), bari (Ba) v rai (Ra)(*).  Trong mi

chu k,  nguyn t kim loi kim th ng sau nguyn t kim loi kim.

2. Cu to v tnh cht ca kim loi kim th

Bng 6.3. Mt s i lng c trng ca kim loi kim th

Cu hnh electron : Kim loi kim th l nhng nguyn t s.  Lp ngoi cng

ca nguyn t c 2e  phn lp ns2.  So vi nhng electron khc trong nguyn

t th hai electron ns2  xa ht nhn hn c,  chng d tch khi nguyn t.

Cc cation M2+ ca kim loi kim th c cu hnh electron ca nguyn t kh
him ng trc n trong bng tun hon.
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(*)  Ra l nguyn t phng x,  khng bn.  Ta khng tm hiu v nguyn t ny.

Nguyn t Be Mg Ca Sr Ba

Cu hnh  electron [He]2s2 [Ne]3s2 [Ar]4s2 [Kr]5s2 [Xe]6s2

Bn knh  nguyn t (nm) 0,089 0,1 36 0,1 74 0,1 91 0,220

Nng lng ion  ho I2 (kJ/mol) 1 800 1 450 11 50 1 060 970

 m in 1 ,57 1 ,31 1 ,00 0,95 0,89

Th in  cc chun 
+2

o

M /M
E (V)  1 ,85  2,37  2,87  2,89  2,90

Mng tinh  th Lc phng
Lp phng
tm din

Lp
phng
tm khi



Th d : Mg    Mg2+
+ 2e

[Ne]3s2 [Ne]

Ca      Ca2+ + 2e

[Ar]4s2 [Ar]

S oxi ho : Cc ion kim loi kim th c in tch duy nht l 2+.  V vy trong
cc hp cht,  nguyn t kim loi kim th c s oxi ho l +2.

Th in cc chun :  Cc cp oxi ho  kh M2+/M ca kim loi kim th u
c th in cc chun rt m.

II   tnh cht vt l

Tnh cht vt l ca cc kim loi kim th c tm tt  bng 6.4.  

Nhit  nng chy v nhit  si tng i thp (tr beri).

 cng tuy c cao hn kim loi kim, nhng nhn chung kim loi kim th c
 cng thp.

Khi lng ring tng i nh, chng l nhng kim loi nh hn nhm (tr bari).

Bng 6.4. Mt s hng s vt l ca kim loi kim th

iii   tnh cht ho hc

Cc kim loi kim th u c tnh kh mnh, nhng yu hn so vi kim loi
kim.  Tnh kh ca cc kim loi kim th tng dn t Be n Ba.

1 . Tc dng vi phi kim

Khi t nng, cc kim loi kim th u bc chy trong khng kh to ra oxit.

Th d : 2Mg  + O2 2MgO

Tc dng vi halogen to mui halogenua.

Th d :  Ca   + Cl2 CaCl2
ot



ot
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Nguyn t Be Mg Ca Sr Ba

Nhit  nng chy (oC) 1 280 650 838 768 71 4

Nhit  si  (oC) 2770 111 0 1 440 1 380 1 640

Khi  lng ring  (g/cm3) 1 ,85 1 ,74 1 ,55 2,6 3,5

 cng (ly kim cng bng 1 0) 2,0 1 ,5 1 ,8



2. Tc dng vi axit

Cc kim loi kim th u c th in cc chun rt m ( t 2,90 V

n 1 ,85  V) v vy chng u kh c H+ trong cc dung dch axit 
(H2SO4 long, HCl) thnh kh hiro.

Th d : Ca  + 2HCl CaCl2 + H2

3. Tc dng vi nc
Ca, Sr,  Ba tc dng vi H2O  nhit  thng to thnh dung dch baz.  Mg

tc dng chm vi nc  nhit  thng to ra Mg(OH)2,  tc dng nhanh vi

hi nc  nhit  cao to thnh MgO.  Be khng tc dng vi H2O d  nhit

 cao.

Ca  + 2H2O Ca(OH)2 + H2

Mg  + H2O MgO  + H2

iv  ng dng v iu ch

1 . ng dng ca kim loi kim th

Kim loi Be c dng lm cht ph gia  ch to nhng hp kim c tnh n
hi cao,  bn chc,  khng b n mn.

Kim loi Mg c nhiu ng dng hn c.  N c dng  ch to nhng hp
kim c c tnh cng, nh,  bn.  Nhng hp kim ny c dng  ch to my
bay, tn la,  t,. . .  Kim loi Mg cn c dng  tng hp nhiu hp cht hu
c.  Bt Mg trn vi cht oxi ho dng  ch to cht chiu sng ban m.

Kim loi Ca dng lm cht kh  tch oxi,  lu hunh ra khi thp.  Canxi cn
c dng  lm kh mt s hp cht hu c.

2. iu ch kim loi kim th

Trong t nhin,  kim loi kim th ch tn ti  dng ion M2+ trong cc hp cht.

Phng php c bn iu ch kim loi kim th l in phn mui nng chy
ca chng.

Th d : CaCl2 Ca  + Cl2

MgCl2 Mg  + Cl2
pnc



pnc


ot






2
o
M /M

E +
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Bi tp

1 . So vi  nguyn t canxi,  nguyn t kal i  c

A.  bn  knh  ln  hn v  m in  ln  hn

B.  bn  knh  ln  hn v  m in  nh hn

C.  bn  knh  nh hn v  m in  nh hn

D.  bn  knh  nh hn v  m in  ln  hn.

2. iu ch kim loi  Mg bng cch in  phn  MgCl2 nng chy,  qu trnh  no xy ra 
catot (cc m) ?

A.  Mg  Mg2+ + 2e B.  Mg2+ + 2e Mg

C. 2Cl Cl2 + 2e D.  Cl2 + 2e  2Cl

3. Cc i  lng hoc tnh  cht sau  y ca cc kim loi  kim th bin i  nh th no
khi  in  tch  ht nhn nguyn t ca chng tng dn ?
a)  Bn  knh  nguyn t b)  Nng lng ion  ho

c)  Th in  cc chun Eo d)  Tnh kh.

i  vi  mi  tnh  cht,  hy gii  thch  v sao c s bin i  nh vy.

4. Nhm I IA trong bng tun hon c nhng nguyn t Ba,  Be,  Ca,  Mg,  Sr.

a)  Hy vit cc cp oxi  ho  kh ca nhng nguyn t ny v sp xp chng theo
chiu  th in  cc chun tng dn.

b)  Vit cu hnh  electron nguyn t y   ca 2 nguyn t tu chn.

c)  V sao cc kim loi  kim th c s oxi  ho l +2 m khng l +1  hoc +3 ?

5. Nng lng ion  ho v th in  cc chun ca cc kim loi  kim th l in  quan nh
th no n tnh  kh ca kim loi  ny ?

6. Cu no sau  y din  t ng tnh  cht ca cc kim loi  kim th ?

A.  Tnh  kh ca kim loi  tng theo chiu  tng ca nng lng ion  ho 

B.  Tnh  kh ca kim loi  tng theo chiu  gim ca nng lng ion  ho 

C.  Tnh  kh ca kim loi  tng theo chiu  tng ca th in  cc chun 

D.  Tnh  kh ca kim loi  tng theo chiu  tng ca  m in.  

7. Cho 1 0 gam mt kim loi  kim th tc dng vi  nc,  thu  c 6,1 1  l t kh H2

(25oC v 1  atm).  Hy xc nh  tn  ca kim loi  kim th  dng.
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Mt s hp cht quan trng
Ca kim loi kim th

 Hiu tnh cht ho hc ca mt s hp cht kim loi  kim th :  

hiroxit,  cacbonat,  sunfat.

 Bit nhng ng  dng ca cc hp cht kim loi  kim th.

 Bit th no l nc cng v cc bin php lm mm nc cng.

i   mt s hp cht ca canxi

Hp cht kim loi kim th ph bin nht v c ng dng rng ri hn c l
hp cht ca canxi.  

1 . Canxi hiroxit,  Ca(OH)2

a) Tnh cht

Canxi hiroxit l cht rn mu trng, t tan trong nc ( tan  25oC l 
0,12 g/100 g H2O).

Dung dch canxi hiroxit (nc vi trong) l mt baz mnh :

Ca(OH)2 Ca2+ (dd) + 2OH (dd)

Dung dch canxi hiroxit c nhng tnh cht chung ca mt baz tan (tc dng
vi oxit axit,  axit,  mui).

b)  ng dng

Trn va xy nh.  Kh chua t trng trt.  Sn xut clorua vi dng  ty
trng v kh trng.

2. Canxi cacbonat,  CaCO3

a)  Tnh cht

Canxi cacbonat l cht rn mu trng, khng tan trong nc ( tan  25oC l
0,00013  g/100 g H2O).

Canxi cacbonat l mui ca axit yu v khng bn, nn tc dng c vi nhiu
axit hu c v v c gii phng kh cacbon ioxit :

CaCO3 + 2HCl CaCl2 + H2O + CO2

CaCO3 + 2CH3COOH Ca(CH3COO)2 + H2O  + CO2
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Canxi cacbonat tan dn trong nc c cha kh cacbon ioxit,  to ra mui tan

l canxi hirocacbonat Ca(HCO3)2 :  CaCO3 + H2O + CO2 Ca(HCO3)2 

Phn ng thun gii thch s xm thc ca nc ma (c cha CO2) i vi  vi.

Phn ng nghch gii thch s to thnh thch nh trong cc hang ng ni 

vi (hnh 6.2),  s to thnh lp cn canxi cacbonat (CaCO3)  trong m un nc,

phch ng nc nng,. . .

Hnh 6.2. Thch nh trong cc hang ng

b)  ng dng                                                       
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CaCO3

CO2

To nc gii  kht c gas
Bnh  cu ho
Nc  kh

c dng trong nhiu
ngnh cng nghip
(thu tinh,  xi  mng,  gang,
thp,  soa,  vi,  cao su)

CaO

+ H2O

Vt l iu  chu  nhit
iu  ch CaC2
Cht lm kh

Ca(OH)2

iu  ch NaOH trong PTN
Thuc th nhn bit
cacbon  ioxit

Nguyn  l iu  cho
sn xut vt l iu  xy dng,
cht ty trng,  
st trng  (clorua vi)

Kh chua t trng trt



3. Canxi sunfat,  CaSO4

a)  Tnh cht

Canxi sunfat l cht rn,  mu trng, tan t trong nc ( tan  25oC l 
0,15  g/100 g H2O).

Tu theo lng nc kt tinh trong mui canxi sunfat,  ta c 3  loi :

CaSO4.2H2O c trong t nhin l thch cao sng, bn  nhit  thng.

CaSO4.H2O hoc CaSO4.0,5H2O l thch cao nung, c iu ch bng cch

nung thch cao sng  nhit  khong 160oC :

CaSO4.2H2O  CaSO4.H2O   + H2O

CaSO4 c tn l thch cao khan, c iu ch bng cch nung thch cao sng

 nhit  cao hn.  Thch cao khan khng tan v khng tc dng vi nc.

b)  ng dng

Thch cao nung c th kt hp vi nc to thnh thch cao sng v khi ng
cng th dn n th tch,  do vy thch cao rt n khun.  Thch cao nung thng
c c tng, c cc mu chi tit tinh vi dng trang tr ni tht,  lm phn
vit bng, b bt khi gy xng,. . .

Thch cao sng dng  sn xut xi mng.

II   Nc cng

1 . Nc cng

Nc c vai tr cc k quan trng i vi i sng con ngi v hu ht cc
ngnh sn xut,  chn nui,  trng trt.  Nc thng dng l nc t nhin,  c
ly t sng, sui,  h,  nc ngm.  Nc ny c ho tan mt s mui,  nh
Ca(HCO3)2,  Mg(HCO3)2,  CaSO4,  MgSO4,  CaCl2,  MgCl2.  V vy nc trong t

nhin c cc cation Ca2+,  Mg2+.

Nc cng l nc c cha nhiu cation Ca2+,  Mg2+.  Nc cha t hoc khng
cha cc ion trn c gi l nc mm.

2. Phn loi nc cng

Cn c vo thnh phn ca anion gc axit c trong nc cng, ngi ta phn
thnh 3  loi :  Nc c tnh cng tm thi,  nc c tnh cng vnh cu v nc
c tnh cng ton phn.

a) Tnh cng tm thi ca nc cng l do cc mui Ca(HCO3)2,  Mg(HCO3)2
gy ra :

o160 C
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Ca(HCO3)2 Ca2+ + 2

Mg(HCO3)2 Mg2++ 2

b) Tnh cng vnh cu ca nc cng l do cc mui CaCl2,  MgCl2,  CaSO4,

MgSO4 gy ra :

CaCl2 Ca2+ + 2Cl

MgCl2 Mg2+ + 2Cl

CaSO4 Ca2+ +

MgSO4 Mg2+ +

Nc t nhin thng c c tnh cng tm thi v vnh cu.

c)  Nc c tnh cng ton phn l nc c c tnh cng tm thi v vnh cu.

3. Tc hi ca nc cng

Th nghim : Cho 2  3  cm3 dung dch
Ca(HCO3)2 vo ng nghim.  Thm vo

ng nghim mt t x phng hoc vi
git dung dch x phng.  Lc mnh ng
nghim.  Rt ra nhn xt.

Cho 2  3  cm3 nc ct vo ng nghim
ri lm th nghim nh trn.  Rt ra nhn
xt v so snh.

Nc cng gy nhiu tr ngi cho i
sng thng ngy.  Git bng x phng
(natri stearat C17H35COONa) trong nc

cng s to ra mui khng tan l canxi
stearat (C17H35COO)2Ca, cht ny bm trn vi si,  lm cho qun o mau mc

nt.  Mt khc,  nc cng lm cho x phng c t bt,  gim kh nng ty ra
ca n.  Nu dng nc cng  nu thc n,  s lm cho thc phm lu chn v
gim mi v.

Nc cng cng gy tc hi cho cc ngnh sn xut,  nh to ra cc cn trong
ni hi,  gy lng ph nhin liu v khng an ton.  Nc cng gy ra hin tng
lm tc ng dn nc nng trong sn xut v trong i sng (hnh 6.3).  Nc
cng cng lm hng nhiu dung dch cn pha ch.

V vy,  vic lm mm nc cng trc khi dng c  ngha rt quan trng.  

2
4SO 



2
4SO 







3HCO

3HCO
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Hnh 6.3. 

Cn CaCO3 lm tc ng dn nc nng



4. Cc bin php lm mm nc cng 

Nguyn tc lm mm nc cng l gim nng  cc cation Ca2+,  Mg2+ trong
nc cng.  Thc hin nguyn tc ny,  ngi ta dng phng php chuyn
nhng cation t do ny vo hp cht khng tan (phng php kt ta) hoc thay
th nhng cation ny bng nhng cation khc (phng php trao i ion).

a)  Phng php kt ta

i vi nc c tnh cng tm thi

un si nc c tnh cng tm thi trc khi dng, mui hirocacbonat chuyn
thnh mui cacbonat khng tan :

Ca(HCO3)2 CaCO3 + CO2 + H2O   

Mg(HCO3)2 MgCO3 + CO2 + H2O  

Lc b kt ta,  c nc mm.

Dng mt khi lng va  dung dch Ca(OH)2  trung ho mui

hirocacbonat thnh mui cacbonat kt ta.  Lc b cht khng tan,  c nc

mm :  Ca(HCO3)2 + Ca(OH)2 2CaCO3 + 2H2O

i vi nc c tnh cng vnh cu

Dng dung dch Na2CO3, Ca(OH)2 v dung dch Na3PO4  lm mm nc cng :

Ca2+ + CaCO3

3Ca2+ + Ca3(PO4)2

Mg2+ + + Ca2+ + 2OH Mg(OH)2 + CaCO3

Dung dch Na2CO3 cng c dng  lm mm nc c tnh cng tm thi.

b)  Phng php trao i ion

Phng php trao i ion c dng ph bin  lm mm nc.  Phng php
ny da trn kh nng trao i ion ca cc ht zeolit (cc alumino silicat kt
tinh, c trong t nhin hoc c tng hp, trong tinh th c cha nhng l
trng nh) hoc nha trao i ion.  Th d : cho nc cng i qua cht trao i

ion l cc ht zeolit th mt s ion Na+ ca zeolit ri khi mng tinh th,  i vo

trong nc nhng ch cho cc ion Ca2+ v Mg2+ b gi li trong mng tinh th
silicat.  

2
3CO 

3
42PO 

2
3CO 



ot


ot
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Bi tp

1 . Cht no sau  y khng b  phn hu khi  nung nng ?
A.  Mg(NO3)2 B.  CaCO3

C.  CaSO4 D.  Mg(OH)2.

2. Theo thuyt Bron  stet,  ion  no sau  y (trong  dung  dch)  c tnh  lng tnh  ?

A.  B.  OH

C.  Ca2+ D. .

3. Nc t nhin  c cha nhng ion  no di  y th c gi  l nc c tnh  cng 
tm thi  ?

A.  Ca2+,  Mg2+,  Cl B.  Ca2+,  Mg2+,  

C.  Cl,  D.  ,  Ca2+,  Mg2+.

4. Mt loi  nc cng khi  c un si  th mt tnh  cng.  Trong loi  nc cng ny c
ho tan  nhng hp cht no sau  y ?

A.  Ca(HCO3)2,  MgCl2 B.  Ca(HCO3)2,  Mg(HCO3)2
C.  Mg(HCO3)2,  CaCl2 D.  MgCl2,  CaSO4.

5. Cho cc cht :
A.  NaCl C Na2CO3 E.  BaCl2

B.  Ca(OH)2 D.  HCl F.  Na2SO4

Nhng cht no c th :

a)  Lm mm nc c tnh  cng tm thi  ?

b)  Lm mm nc c tnh  cng vnh  cu ?

Vit phng trnh  ho hc.

6. a)  C 4 cht rn  ng trong 4 l ring bit :  Na2CO3,  CaCO3,  Na2SO4,  CaSO4.2H2O.
Bng cch  no  phn  bit c cc cht,  nu  ta ch dng  nc v dung dch  axit
clohiric ?

b)  C 3 cht rn  ng trong 3 l ring bit l NaCl,  CaCl2 v MgCl2.  Hy trnh  by
phng php ho hc  phn  bit cc cht (c   dng c  v nhng ho cht 
cn thit).

7. Trong  t nh in,  cc nguyn  t canxi  v  magie  c trong  qung  lmit :
CaCO3.MgCO3.  T qung ny,  hy trnh  by phng php ho hc iu  ch :

a)  Hai  cht ring bit l CaCO3 v MgCO3 ;

b)  Hai  kim loi  ring bit l Ca v Mg.

Vit cc phng trnh  ho hc.



3
HC O

  +2 2

4 3
SO ,H C O , C a

2

4
SO



3
HC O

2

3
C O
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8. Da vo bng tnh  tan  ca mt s hp cht kim loi  kim th (xem phn  t l iu),  hy
xt xem phn ng no sau  y xy ra :

Mg(OH)2 + Ca2+ Ca(OH)2 + Mg2+

Ca(OH)2 + Mg2+ Mg(OH)2 + Ca2+

9. Cho 1 0 l t (ktc)  hn hp kh gm N2 v CO2 tc dng  vi  2  l t dung dch  Ca(OH)2 nng
 0,02 mol/l ,  thu  c 1  g  cht kt ta.

Hy xc nh  thnh phn phn trm theo th tch  ca mi  kh trong  hn hp ban u.

1 0. C 3 cc ng ln  lt :  nc ma,  nc c tnh  cng tm thi,  nc c tnh  cng vnh
cu.  Hy nhn bit nc ng trong  mi  cc bng phng php ho hc.  Vit phng
trnh  ho hc.

1 1 . Cn bao nhiu  gam Na2CO3 va    lm mm mt lng nc cng,  bit lng
CaSO4 c trong lng nc cng trn  l 6.1 05 mol.

1 2. Tnh tng  khi  lng theo mg/lt ca cc ion  Ca2+ v Mg2+ c trong mt loi  nc t
nhin.  Bit rng trong  nc ny c cha ng thi  cc mui  Ca(HCO3)2,  Mg(HCO3)2
v CaSO4 vi  khi  lng tng ng  l 1 1 2,5 mg/l ,  1 1 ,9 mg/l  v 54,5 mg/l .
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Bng  tan  ( 25oC) 
ca mt s hp cht kim loi  kim th

Hp cht
 tan

(mol/1 00g H2O) Hp cht
 tan 

(mol/1 00g H2O)

MgSO4

CaSO4

SrSO4

BaSO4

3600.1 04

1 1 .1 04

0,62.1 04

0,009.1 04

MgCO3

CaCO3

SrCO3

BaCO3

1 ,3.1 04

0,1 3.1 04

0,07.1 04

0,09.1 04

Hp cht
 tan

(mol/1 00g H2O) Hp cht
 tan 

(mol/1 00g H2O)

Mg(OH)2
Ca(OH)2
Sr(OH)2
Ba(OH)2

0,2.1 04

1 6.1 04

330.1 04

240.1 04

Mg(NO3)2
Ca(NO3)2
Sr(NO3)2
Ba(NO3)2

4,9.1 01

7,7.1 01

3,4.1 01

0,35.1 01
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Luyn tp 
tnh cht ca kim loi kim, 

kim loi kim th

 Cng c nhng tnh  cht ca kim loi  kim,  kim loi  kim th 

v hp cht quan trng ca chng.

 Vn dng kin thc  gii  thch cc hin tng ho hc v gii   bi  tp.

A. Tnh cht vt l
1 . Cu hnh electron nguyn t

2. Nng lng ion ho (kJ/mol)

I1 ca KLK :  gim dn t Li (520) n Cs (376).

I2 ca KLKT :  gim dn t Be (1800) n Ba (970).

3.  m in

Kim loi kim :  gim dn t Li (0,98) n Cs (0,79).

Kim loi kim th :  gim dn t Be (1 ,57) n Ba (0,89).

4. Th in cc chun ca cc cp oxi ho  kh 

B. Tnh cht ho hc
1 . Tnh kh

Cn c vo cu hnh electron nguyn t,  nng lng ion ho,  thin cc chun
ca kim loi kim v kim loi kim th,  ta rt ra :  kim loi kim v kim loi
kim th u c tnh kh mnh, song kim loi kim c tnh kh mnh hn kim

loi kim th : M  Mn+ + ne

(Vit cc phng trnh ho hc ca Na, Ca kh nc, phi kim, axit.)



Bi

32

Kim loi  kim
Li

[He]2s1
Na

[Ne]3s1
K

[Ar]4s1
Rb

[Kr]5s1
Cs

[Xe]6s1

Kim loi  
kim th

Be
[He]2s2

Mg
[Ne]3s2

Ca
[Ar]4s2

Sr
[Kr]5s2

Ba
[Xe]6s2

+
o

M /M
E (V)

Li+/Li
 3,05

Na+/Na
 2,71

K+/K
 2,93

Rb+/Rb
 2,98

Cs+/Cs
 2,92

+2
o

M /M
E (V)

Be2+/Be
 1 ,85

Mg2+/Mg
 2,37

Ca2+/Ca
 2,87

Sr2+/Sr
 2,89

Ba2+/Ba
 2,90
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2.  Tnh cht ca cc hp cht kim loi kim, kim loi kim th

a)  Hiroxit

Hiroxit ca kim loi kim u l nhng baz mnh, mnh hn hiroxit ca
kim loi kim th.

b)  Mui

 Hirocacbonat ca kim loi kim v kim loi kim th c tnh lng tnh l

do ion :  + H+ H2O  + CO2

+ OH + H2O

 Dung dch mui cacbonat ca kim loi kim v kim loi kim th c mi trng
baz l do phn ng sau :

+ H2O + OH

C. iu ch

Cc kim loi kim, kim loi kim th c iu ch bng phng php in phn,
thu c kim loi  catot (vit s  in phn mui NaCl,  MgCl2 nng chy).

Bi tp

1 . Khi  in  phn MgCl2 nng chy,

A.   cc dng,  ion  Mg2+ b  oxi  ho B.   cc m,  ion  Mg2+ b  kh

C.   cc dng,  nguyn t Mg b  oxi  ho        D.   cc m,  nguyn t Mg b  kh.

2.  in phn  mt mui  kim loi  M  nng chy vi  cng  dng in  l 1 0A trong thi
gian  2 gi,  ngi  ta thu  c  catot 0,373 mol  kim loi  M.  S oxi  ho ca kim loi  M
trong mui  l

A.  +1 B.  +2 C.  +3 D.  +4.

3.  1 ,24g Na2O tc dng vi  nc,  c 1 00ml  dung  dch.  Nng  mol  ca cht trong
dung dch  l

A.  0,04M B.  0,02M C.  0,4M D.  0,2M.

4. Trong mi  trng hp sau  y,  hy dn ra mt phng trnh  ho hc ca phn ng 
minh ho :  
a)  Nguyn t Mg b  oxi  ho.

b)  Ion  Mg2+ b  kh.

c)  Ion  magie c s oxi  ho khng thay i.

3HCO


2
3CO 

2
3CO 

3HCO

3HCO3HCO



Nhm

 Hiu  tnh  cht ho hc ca nhm.

 Bit v  tr,  tnh  cht vt l ,  ng dng v sn  xut nhm.

I   v tr v cu to

1 . V tr ca nhm trong bng tun hon

Nhm l nguyn t ho hc c s hiu nguyn t 13,  thuc
nhm IIIA, chu k 3.  Trong nhm, nhm ng di nguyn t
phi kim bo (B).  Trong chu k,  nhm ng sau nguyn t kim loi
magie (Mg) v trc nguyn t phi kim silic (Si).

2. Cu to ca nhm

Cu hnh electron nguyn t : Nhm c bn knh nguyn t (0,125 nm) nh
hn nguyn t Mg (0,16 nm).  Nguyn t nhm c 13e c phn b nh sau :

1s22s22p63s23p1 ,  trong  c 3e ho tr (3s23p1).  Ion Al3+ c cu hnh electron ca

nguyn t kh him Ne :  Al Al3+ + 3e

[Ne]3s23p1 [Ne]

Al l nguyn t p.

Nng lng ion ho : So snh nng lng ion ho I3 vi I2 ca nguyn t nhm

ta thy I3 :  I2 = 2744 :  1 816 = 1 ,5  :  1 .

Nh vy,  nng lng ion ho I3 ch ln hn nng lng ion ho I2 c 1 ,5  ln.

Do vy khi cung cp nng lng cho nguyn t Al s c 3e tch ra khi nguyn t.

 m in : Nguyn t Al c gi tr  m in l 1 ,61 .

S oxi ho :  Trong hp cht,  nguyn t Al c s oxi ho bn l +3.

Mng tinh th : Nhm c cu to kiu mng lp phng tm din.

ii   tnh cht vt l

Nhm l kim loi mu trng bc,  mm, d ko si v dt mng.  C th dt c
l nhm mng 0,01  mm dng  gi thc phm.

Nhm l kim loi nh (2,7 g/cm3),  nng chy  nhit  660oC.

Nhm dn in v dn nhit tt.   dn nhit bng 2/3  ng nhng li nh hn
ng 3  ln.   dn in ca nhm hn st 3  ln.
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iii   tnh cht ho hc

Nhm c thin cc chun nh so vi nhiu kim loi khc ( = 1,66 V).

Nguyn t nhm c nng lng ion ho thp.  Do vy nhm l kim loi c 
tnh kh mnh.  Tuy nhin tnh kh ca nhm yu hn cc kim loi kim v 
kim loi kim th.  Tnh kh mnh ca nhm c th hin qua nhng phn ng
ho hc sau :

1 . Tc dng vi phi kim

Nhm tc dng trc tip v mnh vi nhiu phi
kim nh O2,  Cl2,  S,  . . .

Th d : Khi t nng, bt nhm chy sng trong
khng kh (hnh 6.4).  Phn ng to nhiu nhit.

4Al  + 3O2 2Al2O3

Nhm bn trong khng kh  nhit  thng do
c mng oxit Al2O3 rt mng, mn v bn chc

bo v.

Bt nhm t bc chy khi tip xc vi kh clo :  

2Al  + 3Cl2 2AlCl3

2. Tc dng vi axit

Thin cc chun ca nhm = 1 ,66 V) nh nn kim loi nhm kh

d dng ion H+ ca dung dch axit,  nh HCl v H2SO4 long, gii phng H2 :

2Al + 6HCl 2AlCl3 + 3H2

2Al   + 6H+ 2Al3+ + 3H2

Nhm kh trong HNO3  dung dch long hoc c,  nng v trong

H2SO4  dung dch c,  nng xung s oxi ho thp hn :

Al  + 4HNO3 long Al(NO3)3 + NO  + 2H2O

2Al  + 6H2SO4 c Al2(SO4)3 + 3SO2 + 6H2O
ot



ot


6

S
+5

N
+





3
o
Al /Al

(E +



ot


3
o
Al /Al

E +
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Hnh 6.4.

Bt nhm chy trong 

khng kh



Nhm khng tc dng vi H2SO4 v HNO3 c, ngui.  Nhng axit ny  oxi ho

b mt kim loi to thnh mt mng oxit c tnh tr,  lm cho nhm th ng.
Nhm b th ng s khng tc dng vi cc dung dch HCl,  H2SO4 long.

3. Tc dng vi oxit kim loi

nhit  cao,  Al kh c nhiu oxit kim loi nh Fe2O3,  Cr2O3,. . .  thnh kim

loi t do.

Th d: 2Al   + Fe2O3 Al2O3 + 2Fe

Phn ng ca Al vi oxit kim loi gi l phn ng nhit nhm.  Nhit lng do
phn ng to ra lm nng chy cc kim loi (hnh 6.5).

Hnh 6.5. Phn ng nhit nhm 

4. Tc dng vi nc

Thin cc ca hiro  pH = 7 cao hn so vi thin cc

chun ca nhm nn nhm c th kh c nc, gii phng kh hiro :

2Al   + 6H2O   2Al(OH)3 + 3H2

Phn ng trn nhanh chng dng li v lp Al(OH)3 khng tan trong nc 

ngn cn khng cho nhm tip xc vi nc.

V sao nhng vt bng nhm hng ngy tip xc vi nc d  nhit  no
cng khng xy ra phn ng ?

 l do trn b mt ca vt c ph kn bng mng Al2O3 rt mng (khng

dy hn 105mm) rt mn v bn chc  khng cho nc v kh thm qua.



3
o
Al /Al

(E )+

2 2

o
H O/H(E 0, 41V)= 

ot
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Khi  trng
(Al2O3)

Di  magie

a)

Hn hp bt Al
v Fe2O3  c di
magie lm mi

Al  kh Fe2O3  
to ra nhit 
trn  2000oC

Sn phm l Al2O3  
v Fe nng chy

b) c)

Al  +  Fe2O3

Al2O3

Fe



5. Tc dng vi dung dch kim

Nhng  vt bng nhm b ho tan trong dung dch kim nh NaOH,
Ca(OH)2,. . .  Hin tng ny c gii thch nh sau :

Trc ht,  mng bo v l Al2O3 b ph hu trong dung dch kim :  

Al2O3 + 2NaOH  + 3H2O 2Na[Al(OH)4] (1 )

Natri aluminat     

Tip n, kim loi nhm kh H2O :

2Al  + 6H2O 2Al(OH)3 + 3H2 (2)

Mng Al(OH)3 b ph hu trong dung dch baz :

Al(OH)3 + NaOH Na[Al(OH)4] (3)

Cc phn ng (2)  v (3)  xy ra lun phin nhau cho n khi nhm b tan ht.
Hai phng trnh ho hc ca hai phn ng trn c th vit gp vo mt phng
trnh ho hc nh sau :

2Al  + 2NaOH  + 6H2O 2Na[Al(OH)4]  (dd) + 3H2

iv  ng dng v sn xut

1 . ng dng

Nhm v hp kim nhm c c tnh nh,  bn i vi khng kh v nc, c
dng lm vt liu ch to my bay,  t,  tn la,  tu v tr.

Nhm v hp kim nhm c mu trng bc,  p,  c dng lm khung ca v
trang tr ni tht.

Nhm c tnh dn in,  dn nhit tt,  c dng lm dy cp dn in thay th
cho ng l kim loi t tin.  Nhm c dng ch to cc thit b trao i
nhit,  cc dng c un nu trong gia nh.

Bt nhm dng  ch to hn hp tecmit (hn hp bt Al v Fe2O3),  c

dng  hn gn ng ray,. . .

2. Sn xut

Trong cng nghip,  nhm c sn xut t qung boxit bng phng php in
phn.  Hai cng on chnh ca qu trnh sn xut l :

Cng on tinh ch qung boxit :  Ngoi thnh phn chnh l Al2O3.2H2O,

trong qung boxit cn c tp cht l SiO2 v Fe2O3.  Bng phng php ho hc,

ngi ta loi b cc tp cht  c Al2O3 nguyn cht.  
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Hnh 6.6. S  thng in phn Al2O3 nng chy

Cng on in phn Al2O3 nng chy :  Al2O3 nng chy  2050 
oC.  Ngi ta

trn n vi criolit (Na3AlF6).  Hn hp ny nng chy  khong 900 oC.  

Vic lm ny mt mt tit kim nng lng ng thi to c cht lng c
tnh dn in tt hn Al2O3 nng chy, mt khc hn hp cht in li ny c

khi lng ring nh hn nhm, ni ln trn v ngn cn Al nng chy khng
b oxi ho trong khng kh.

Thng in phn c cc m (catot)  l tm than ch  y thng.  Cc dng
(anot)  l nhng khi than ch c th chuyn ng theo phng thng ng 
(hnh 6.6).

cc m xy ra s kh ion Al3+ thnh kim loi Al :  

Al3+ + 3e Al

cc dng xy ra s oxi ho O2 thnh kh O2 :

2O2 O2 + 4e

Phng trnh in phn Al2O3 nng chy :

2Al2O3 4Al  + 3O2

Kh oxi sinh ra  cc dng t chy dn dn than ch sinh ra CO2.  Do vy

trong qu trnh in phn phi h thp dn cc cc dng vo thng in phn.

 c c 1  kg nhm cn khong :  2kg Al2O3,  0,5  kg C tiu hao  cc dng,

8   10 kWh in nng.

pnc
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Cc m bng than  ch

Nhm nng chy Ca tho
nhm nng chy

Criol it v nhm oxit nng chyCc dng bng than  ch



Bi tp

1 . Cho  Al   + HNO3 Al(NO3)3 + NO  + H2O.  S phn t HNO3 b  Al  kh v s
phn t HNO3 to mui  n itrat trong phn ng  l

A.  1  v 3 B.  3 v 2     C.  4 v 3 D.  3 v 4

2. Mt pin  in  ho c cu to bi  cc cp oxi  ho  kh Al3+/Al  v Cu2+/Cu.  Phn ng
ho hc xy ra khi  pin  hot ng l 

A.  2Al   + 3Cu 2Al3+ + 3Cu2+

B.  2Al3+ + 3Cu 2Al   + 3Cu2+

C.  2Al   + 3Cu2+ 2Al3+ + 3Cu

D.  2Al3+ + 3Cu2+ 2Al   + 3Cu

3. Tu thuc nng  ca dung  dch  HNO3,  kim loi  nhm c th kh HNO3 thnh NO2,
NO,  N2 hoc NH4NO3.  Hy vit cc phng trnh  ho hc ca nhng phn  ng trn.

4. C 4 kim loi  l :  Na,  Ca,  Fe,  v Al .  Hy nhn bit mi  kim loi  bng phng php ho
hc v dn ra nhng phn ng ho hc  dng.

5. Kh  hon  ton 1 6 gam bt Fe2O3 bng bt nhm.  Hy cho bit :

a)  Khi  lng bt nhm cn dng.

b)  Khi  lng ca nhng cht sau  phn  ng.

6. Sn xut nhm bng phng php in  phn nhm oxit nng chy.  Hy tnh  khi
lng Al2O3 v than ch (C)  cn dng   sn xut c 5,4 tn  nhm.  Cho rng ton
b lng kh oxi  to ra  cc dng  t chy than  ch thnh cacbon ioxit.
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Mt s hp cht 
quan trng Ca nhm

 Hiu nhng tnh cht ca nhm oxit,  nhm hiroxit,  nhm sunfat.

 Bit nhng ng dng quan trng ca cc hp cht nhm.

 Bit cch nhn bit ion  Al3+ trong dung dch.

i   nhm oxit

1 . Tnh cht vt l v trng thi t nhin

Nhm oxit l cht rn mu trng,
khng tc dng vi nc v khng

tan trong nc.  Nng chy  2050oC.

Trong t nhin,  nhm oxit tn ti c
 dng ngm nc v dng khan :

Dng ngm nc nh boxit
Al2O3 .2H2O l nguyn liu quan

trng  sn xut nhm (hnh 6.7).      

Dng khan nh emeri,  c  cng
cao, dng lm  mi.  Corinon l
ngc thch rt cng, cu to tinh th
trong sut,  khng mu.  Corinon
thng c mu l do ln mt s tp
cht oxit kim loi.  Nu tp cht l
Cr2O3,  ngc c mu  tn l rubi,

nu tp cht l TiO2 v Fe3O4,  ngc

c mu xanh tn l saphia (hnh 6.8)

Rubi v saphia nhn to c ch to
bng cch nung nng hn hp nhm
oxit vi Cr2O3 hoc TiO2 v Fe3O4.     

1 77

Bi
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Hnh 6.7. Qung boxit

Hnh 6.8.

Mt s vt phm su tm v saphia



2. Tnh cht ho hc

a)  Tnh bn

Ion Al3+ c in tch ln (3+)  v bn knh ion nh (0,048 nm) bng 1 /2 bn knh

ion Na+ hoc 2/3  bn knh ion Mg2+ nn lc ht gia ion Al3+ v ion O2 rt

mnh, to ra lin kt rt bn vng.  Do cu trc ny m Al2O3 c nhit  nng

chy rt cao (2050oC) v kh b kh thnh kim loi Al.

b)  Tnh lng tnh

Al2O3 c tnh lng tnh :  tc dng c vi dung dch axit v dung dch kim.

Al2O3 th hin tnh baz :

Al2O3 + 6HCl   2AlCl3 + 3H2O

Al2O3 + 6H+ 2Al3+ + 3H2O

Al2O3 th hin tnh axit :

Al2O3 + 2NaOH   + 3H2O 2Na[Al(OH)4]

Al2O3 + 2OH + 3H2O 2[Al(OH)4]


c)  ng dng 

Tinh th Al2O3 (corinon) c dng lm  trang sc, ch to cc chi tit trong

cc ngnh k thut chnh xc,  nh chn knh ng h,  thit b pht tia lade,. . .

Bt Al2O3 c  cng cao c dng lm vt liu mi.

Boxit Al2O3.2H2O l nguyn liu sn xut nhm kim loi.

ii   nhm hiroxit

a)  Tnh khng bn vi nhit

Nhm hiroxit (Al(OH)3)  l hp cht khng bn i vi nhit,  khi un nng b

phn hu thnh nhm oxit :

2Al(OH)3 Al2O3 + 3H2O

b)  Tnh lng tnh 

 Th nghim 1  : Th mt t Al(OH)3 va c iu ch vo cc nc, nh vi

git dung dch HCl vo Al(OH)3 (hnh 6.9).     

ot
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Hnh 6.9. 

Al(OH)3 tc dng vi dung dch HCl

Nhn xt :  Khi tc dng vi axit mnh, Al(OH)3 th hin tnh baz 

Al(OH)3 + 3HCl AlCl3 + 3H2O

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

 Th nghim 2  : Th mt t Al(OH)3 vo cc nc, nh vi git dung dch kim

(nh NaOH, KOH, . . .)  vo Al(OH)3 (hnh 6.10).

Hnh 6.10.

Al(OH)3 tc dng vi dung dch NaOH

Nhn xt : Khi tc dng vi kim, Al(OH)3 th hin tnh axit 

Al(OH)3 + NaOH Na[Al(OH)4]

Al(OH)3 + OH [Al(OH)4]


Kt lun :  Al(OH)3 l hiroxit lng tnh.
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Nc Dd Na[Al(OH)
4
]

Al(OH)
3

Dd NaOH

Nc Dd AlCl
3

Al(OH)
3

Dd HCl



iii   nhm sunfat

Mui nhm c nhiu ng dng quan trng l mui sunfat kp kali v nhm
ngm nc, trn th trng c tn l phn chua.  Cng thc ho hc l
K2SO4.Al2(SO4)3.24H2O, vit gn l KAl(SO4)2.12H2O.  Trong cng thc ho

hc trn,  nu thay ion K+ bng Li+,  Na+ hay ta c cc mui kp khc

c tn chung l phn nhm (khng gi l phn chua).

Phn chua c dng trong ngnh thuc da,  cng nghip giy (lm cho giy
khng thm nc),  cht cm mu trong cng nghip nhum vi,  cht lm trong
nc c,. . .  

IV  Cch nhn bit ion Al3+ trong dung dch

Cho t t dung dch NaOH n d vo dung dch th nghim, nu thy c kt
ta keo xut hin ri tan trong NaOH d th chng t c ion Al3+.

Al3+ + 3OH Al(OH)3

Al(OH)3 + OH (d) [Al(OH)4]

Bi tp

1 . Hp cht no ca nhm tc dng  vi  dung  dch  NaOH (theo t l mol  1 :1 )  cho sn
phm Na[Al(OH)4]  ?

A.  Al2(SO4)3 B.  AlCl3

C.  Al(NO3)3 D.  Al(OH)3

2. Dy no di  y gm cc cht va tc dng c vi  dung dch  axit va tc dng
c vi  dung dch  kim ?

A.  AlCl3 v Al2(SO4)3

B.  Al(NO3)3 v Al(OH)3

C.  Al2(SO4)3 v Al2O3

D.  Al(OH)3 v Al2O3.

3. C 3 cht rn  l :  Mg,  Al2O3,  Al .  Hy nhn bit mi  cht  cho bng phng php
ho hc.  Vit phng trnh  ho hc.
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4. Vit phng trnh  ho hc biu  din  nhng chuyn i  ho hc sau,  ghi  r iu  kin

ca phn ng v cho bit phn ng no thuc loi  phn  ng oxi  ho  kh :

5. C cc dung dch  AlCl3,  HCl,  NaOH,  H2O v dng c  cn thit.  Hy iu  ch v chng

minh tnh  lng tnh  ca Al2O3 v Al(OH)3.  Vit phng trnh  ho hc.

6.  Cho 31 ,2 gam hn  hp bt Al  v Al2O3 tc dng  vi  dung  dch  NaOH d.  Phn ng

xy ra hon ton,  thu  c 1 3,44 l t H2 (ktc).  Hy cho bit :

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

b)  Khi  lng mi  cht c trong hn hp ban u.

c)  Th tch  dung dch  NaOH 4M  dng (bit rng  trong th nghim ny ngi  ta 

dng d 1 0 cm3 so vi  th tch  cn dng).

7.  Cho 1 50 cm3 dung dch  NaOH 7M tc dng  vi  1 00 cm3 dung dch  Al2(SO4)3 1 M.  Hy

xc nh  nng  mol  ca cc cht c trong dung dch  sau  phn ng.  

Al
(1 )

Al2O3 AlCl3

AlCl3

Al(OH)3 K[Al(OH)4]
(2) (3) (5)

(4)

(6)

Al2O3 Na[Al(OH)4]
(7)
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luyn tp 
tnh cht ca nhm 

v hp cht ca nhm

 Cng c nhng tnh  cht ca nhm v hp cht ca nhm.

 Vn  dng  kin  thc  g ii  thch  cc h in  tng  ho hc 

v nhm,  hp cht ca nhm v gii  bi  tp.

I   kin thc cn nh

1 . Mt s i lng c trng

Cu hnh electron nguyn t :  1 s22s22p63s23p1 hoc [Ne]3s23p1 .  Trong cc hp
cht,  nhm c s oxi ho +3.

Nng lng ion ho I3 ca nguyn t Al :  2744 kJ/mol.

 m in ca nguyn t Al :  1 ,61 .

Th in cc chun :  

2. Tnh cht ho hc

a)  Tnh kh ca nhm

Nhm l kim loi c tnh kh mnh, nhng yu hn kim loi kim v kim loi
kim th (vit cc phng trnh ho hc ca phn ng Al kh phi kim, axit,
nc, oxit kim loi ;  Al tc dng vi dung dch kim mnh).

b)  Tnh cht cc hp cht ca nhm

Nhm oxit v nhm hiroxit l nhng hp cht c tnh lng tnh :

Al2O3 + 6H+ 2Al3+ + 3H2O

Al2O3 + 2OH + 3H2O 2[Al(OH)4]


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

Al(OH)3 + OH [Al(OH)4]


3. Sn xut nhm

Nhm c sn xut bng phng php in phn Al2O3 nng chy.  

Phng trnh in phn :  2Al2O3 4Al  + 3O2
pnc
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II   Bi tp

1 .  Bin i  ho hc no sau  y l do Al(OH)3 c tnh  axit ?

A. Al(OH)3 (r) Al3+ (dd)

B.  Al(OH)3 (r) Al2O3 (r)

C. Al(OH)3 (r) [Al(OH)4] (dd)

D. Al(OH)3 (r) Al2O3 (r) Al  (r)

2. Ho tan  hon ton 1 0 gam hn hp gm Al  v Al2O3 trong dung dch  NaOH d thu
c 6,72 l t kh H2 (ktc).  Phn trm khi  lng ca Al  trong hn hp l 

A.  48% B.  50% C.  52% D.  54%.

3. Hy t chn 2 ho cht dng lm thuc th nhn bit mi  kim loi  sau  :  Al ,  Ag,  Mg.
Trnh  by cch tin  hnh  th nghim v vit cc phng trnh  ho hc.

4.  Hy cho bit :

a)  Cu  hnh  electron ca cc nguyn t Na,  Ca,  Al  v ca cc ion  Na+,  Ca2+,  Al3+.

b)  Tnh  cht ho hc chung ca nhng kim loi  ny.

c)  Tnh  cht ho hc chung ca nhng ion  kim loi  ny.

5. Dng nhng thuc th no c th phn  bit c cc cht trong mi  dy sau  ?

a)  Cc kim loi  :  Al ,  Mg,  Ca,  Na.

b)  Cc dung dch  mui  :  NaCl,  CaCl2,  AlCl3.

c)  Cc oxit :  CaO,  MgO,  Al2O3.

d)  Cc hiroxit :  NaOH,  Ca(OH)2,  Al(OH)3.

6. Tm cng thc ho hc dng phn t v dng hp cht kp ca nhng cht c thnh
phn nh sau  :  

a)  Hp cht A :  32,9% Na ;  1 2,9% Al  ;  54,2% F;

b)  Hp cht B :  1 4% K ;  9,7% Al  ;  30,5% Si  ;  45,8% O.

7. C 4 l ng ring bit cc dung dch  :  NaCl,  CuSO4,  HCl,  NaOH.

a)  Trnh  by cch  nhn bit tng cht ng trong  mi  l,  vi  iu  kin  khng dng
thm thuc th no khc.

b)  Hy t chn mt thuc th  s nhn bit cc cht trn  tr nn n gin  hn.  Trnh
by cch  nhn  bit v vit cc phng trnh  ho hc.
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bi thc hnh 5
tnh cht ca kim loi kim, kim loi kim th

v hp cht ca chng

 Vn dng kin  thc gii  thch  hin  tng th nghim.

 Rn luyn k nng thao tc,  quan st hin  tng th nghim.

Ni dung v cch tin hnh th nghim

Th nghim 1  :   So snh kh nng phn ng ca Na,  Mg,  Al vi nc

Rt nc vo ng nghim th nht (khong 3/4 ng),  thm vi git dung dch
phenolphtalein ;  t vo gi ng nghim ri b vo  mt mu natri nh bng
ht go (hnh 6.11a).

Rt vo ng nghim th hai v th ba khong 5  ml nc, thm vi git dung
dch phenolphtalein,  sau  t vo gi ng nghim, ri b vo ng th hai mt
mu kim loi Mg v ng th ba mt mu kim loi Al va co sch lp v oxit
(hnh 6.11b v c).  Quan st hin tng xy ra.  un nng c 2 ng nghim v
quan st.

Nhn xt mc  phn ng  3  ng nghim.  

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

Hnh 6.11. Th nghim so snh kh nng phn ng ca Na,  Mg,  Al vi H2O
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Th nghim 2  :   Phn ng ca MgO vi nc

Cho vo ng nghim mt t bt MgO, thm 2 ml nc vo ng nghim, lc nh,
ly mt git cht lng nh vo giy phenolphtalein.  

Quan st hin tng, gii thch.

un si cht lng trong ng nghim,  ngui.  Th cht lng trong ng 
bng giy phenolphtalein.  Quan st hin tng, gii thch v vit phng trnh
ho hc.

Th nghim 3  :   So snh tnh tan ca mui CaSO4 v BaSO4

Pha ch sn cc dung dch CaCl2 v BaCl2 c cng nng  mol.  Cho vo hai

ng nghim, mi ng 2 ml dung dch mui.  Nh vo mi ng 5  git dung dch
CuSO4 bo ho.  Quan st hin tng, kt lun v tnh tan ca 2 sn phm, vit

phng trnh ho hc dng ion rt gn.
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bi thc hnh 6
tnh cht ca nhm v hp cht ca nhm

 Vn dng kin thc gii  thch  hin  tng trong th nghim.

 Rn luyn k nng thc hnh th nghim :  thao tc,  quan st, . . .

Ni dung v cch tin hnh th nghim

Th nghim 1  :  Phn ng ca Al vi dung
dch CuSO4

Dng giy rp mn nh sch lp Al2O3

ph ngoi mt l nhm nh, sau  nhng
ngay l nhm sch vo dung dch CuSO4

bo ho (hnh 6.12).

Quan st hin tng, gii thch v vit
phng trnh ho hc dng ion rt gn.  

Th nghim 2  :   Phn ng ca Al vi dung
dch NaOH

Cho vi mnh nhm nh vo ng nghim v rt cn thn 2 3  ml dung dch
NaOH vo ng.

Quan st hin tng, gii thch v vit phng trnh ho hc.

Th nghim 3  :  iu ch Al(OH)3

Rt 3  ml dung dch mui nhm (AlCl3 hoc Al2(SO4)3)  vo ng nghim.  Nh

dn tng git dung dch NaOH long, ng thi lc ng nghim cho n khi
to ra kt ta.

Quan st hin tng, gii thch v vit phng trnh ho hc dng phn t v
ion rt gn.

Ch  :  gi li sn phm  lm nhng th nghim sau.

Th nghim 4 :   Tnh cht lng tnh ca Al(OH)3

Chia cht lng c ln kt ta Al(OH)3  trn vo 2 ng nghim.  Nh vi git

dung dch axit vo ng nghim th nht v vi git dung dch kim vo ng
nghim th hai.

Quan st hin tng, gii thch v vit cc phng trnh ho hc dng phn t
v ion rt gn.  
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a)

Al

Dd  CuSO
4

b)

Cu bm

ngoi  l nhm

Dd Al
2
(SO

4
)
3

Hnh 6.12.

Th nghim v phn ng ca Al 
vi dung dch CuSO4



Cau hnh electron nguyen t, tnh chat,  ng dung, 

 ieu che cac kim loai crom, sat,  ong.

Hp chat cua crom, sat,  ong.

Tnh chat va ng dung cua mot so kim loai quan trong khac.

Cu bng gang nng 400 tn,  c c nm 1 799

Chng7
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Crom

 Bit v  tr,  cu  hnh  electron nguyn t v s to thnh cc 
trng thi  oxi  ho ca crom.

 Hiu  c nhng tnh  cht v phng php iu  ch crom.

i   v tr v cu to

1 . V tr ca crom trong bng tun hon

Crom l kim loi chuyn tip, thuc nhm VIB, chu k 4, c s hiu nguyn t l 24.

2. Cu to ca crom

Nguyn t crom c 24 electron, c phn b thnh 4 lp :  lp th nht c 2e,
lp th hai c 8e,  lp th ba c 13e v lp ngoi cng c 1e.  Crom l nguyn

t d,  c cu hnh electron nguyn t 1 s22s22p63s23p63d54s1 ,  hoc vit gn l

[Ar]3d54s1 v vit di dng  lng t l :

Nhng kim loi nhm A, nh kim loi kim (nhm IA),  kim loi kim th
(nhm IIA) v nhm (nhm IIIA) ch c electron lp ngoi cng tham gia phn
ng ho hc v trong hp cht,  chng c s oxi ho khng i.  Khc vi chng,
nguyn t crom khi tham gia phn ng ho hc khng ch c electron  phn
lp 4s,  m c c electron  phn lp 3d.  Do ,  trong cc hp cht,  crom c s
oxi ho bin i t +1  n +6.  Ph bin hn c l cc s oxi ho +2, +3,  +6.

Bng di y cho bit mt s i lng c trng ca crom :

Bng 7.1. Mt s i lng c trng ca nguyn t crom 

Crom c cu to mng tinh th lp phng tm khi.
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[Ar] 3d5 4s1

Bn knh
nguyn t

(nm)

 m
in

Nng lng ion ho (kJ/mol)

3+

o

C r /C r
E (V)

Bn knh ion (nm)

I1 I2 I3 Cr2+ Cr3+

0,1 3 1 ,61 650 1 590 2990  0,74 0,084 0,069



ii   tnh cht vt l
Crom c mu trng nh bc,  rt cng (rch c thu tinh,  cng nht trong s

cc kim loi,   cng ch km kim cng),  kh nng chy (tnc 1890
oC).  Crom

l kim loi nng, c khi lng ring l 7,2 g/cm3.

iii   tnh cht ho hc
1 . Tc dng vi phi kim

Ging nh kim loi nhm,  nhit  thng trong khng kh,  kim loi crom
to ra mng mng crom(III)  oxit c cu to mn,  c chc v bn vng bo v.

nhit  cao,  crom kh c nhiu phi kim.

Th d :

2. Tc dng vi nc

Crom c th in cc chun nh m hn so vi th in

cc hiro  pH = 7 Tuy nhin trong thc t crom khng

tc dng c vi nc do c mng oxit bo v.

3. Tc dng vi axit

Trong dung dch HCl,  H2SO4 long nng, mng oxit b ph hu, crom kh 

ion H+ to ra mui Cr(II) v kh hiro.

Tng t nhm, crom khng tc dng vi axit HNO3 v H2SO4 c, ngui m

b th ng bi cc axit ny.

iv  ng dng
Crom c nhiu ng dng thit thc trong cng nghip v trong i sng.

Trong cng nghip,  crom c dng  sn xut thp :

 Thp cha t 2,8   3,8% crom c  cng cao,  bn,  c kh nng chng g.

 Thp c cha 18% crom l thp khng g (thp inoc).

 Thp cha t 25   30% crom c tnh siu cng, d  nhit  cao.

2

2 2CrCl H
+

 + 
0
Cr 2HCl+

2 2

o
H O/H(E 0, 41V).= 

3
o
Cr /Cr

(E 0, 74V),+ = 

o 3
t

32CrCl
+


0

22Cr 3Cl+

o 3
t

2 32Cr O
+


0

24Cr 3O+
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Trong i sng, nhiu  vt bng thp c m crom.  Lp m crom va c tc
dng bo v kim loi khi b n mn, va to v p cho  vt.  Th d,  b 
n, dng c nh bp v nhng  vt khc c m crom.

v  sn xut

Trong t nhin khng c crom  dng n cht m ch c  dng hp cht
(chim 0,03% khi lng v Tri t).  Hp cht ph bin nht ca crom l
qung cromit FeO.Cr2O3.  Qung ny thng c ln Al2O3 v SiO2.

Oxit crom (Cr2O3)  c tch ra t qung.  Sau  iu ch crom bng phng

php nhit nhm :

Cr2O3 + 2Al    2Cr   + Al2O3

Bng phng php ny,  crom iu ch c c  tinh khit t 97  99%, tp
cht ch yu l nhm, st,  silic.

Bi tp
1 . Hy trnh  by nhng hiu  bit v :

a)  V  tr ca crom trong bng tun  hon  ;

b)  Cu  hnh  electron nguyn t ca crom ;

c)  Kh nng to thnh cc s oxi  ho ca crom.

2. Hy so snh tnh cht ho hc ca nhm v crom.  Vit phng trnh ho hc minh ho.

3. Cho phn  ng :

. . .Cr   + . . .  Sn2+ . . .  Cr3+ + . . .  Sn

a)  Khi  cn  bng phn ng trn,  h s ca ion  Cr3+ s l

A.  1  B.  2 C.  3 D.  6

b)  Trong pin  in  ho Cr  Sn xy ra phn ng trn

Bit = 0,74 V.   Sut in  ng chun ca pin  in  ho l

A.  0,60 V B.  0,88 V          C.  0,60 V D.  0,88 V

4. Tnh khi  lng bt nhm cn dng trong phng th nghim  c th iu  ch c
78 gam crom bng phng php nhit nhm.  Gi thit hiu  sut phn ng t 1 00%.  

5. Mt hp kim Ni   Cr c cha 80% niken v 20% crom theo khi  lng.  Hy cho bit
trong  hp kim ny c bao nhiu  mol  niken ng vi  1  mol  crom.

3+

o

C r /C r
E



ot
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Mt s hp cht ca crom

Bit tnh  cht ho hc c trng  ca cc hp cht crom(I I ) ,  
crom(I I I )  v crom(VI).

i   hp cht crom(II)

1 . Crom(II) oxit,  CrO

CrO l mt oxit baz, tc dng vi dung dch HCl,  H2SO4 long to thnh mui
crom(II)  :  CrO  + 2HCl CrCl2 + H2O

CrO c tnh kh, trong khng kh CrO d b oxi ho thnh crom(III)  oxit Cr2O3.

2. Crom(II) hiroxit,  Cr(OH)2

Cr(OH)2 l cht rn,  mu vng, c iu ch t mui crom(II)  v dung dch
kim (khng c khng kh)  :

CrCl2 + 2NaOH Cr(OH)2  + 2NaCl

Cr(OH)2 c tnh kh, trong khng kh Cr(OH)2 b oxi ho thnh Cr(OH)3 :

4Cr(OH)2 + O2 + 2H2O 4Cr(OH)3

Cr(OH)2 l mt baz, tc dng vi dung dch axit to thnh mui crom(II)  :

Cr(OH)2 + 2HCl CrCl2 + 2H2O

3. Mui crom(II)

Mui crom(II)  c tnh kh mnh.  Th d,  dung dch mui CrCl2 tc dng d
dng vi kh clo,  to thnh mui crom(III)  clorua :

2CrCl2 + Cl2 2CrCl3

ii   hp cht crom(III)

1 . Crom(III) oxit,  Cr2O3

Cr2O3 l mt oxit lng tnh,  tan trong axit v kim c.  Cr2O3 c dng to
mu lc cho  s,   thu tinh.
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2. Crom(III) hiroxit,  Cr(OH)3

Cr(OH)3 c iu ch bng phn ng trao i gia mui crom(III)  v dung

dch baz : CrCl3 + 3NaOH Cr(OH)3  + 3NaCl

Cr(OH)3 l hiroxit lng tnh, tan c trong dung dch axit v dung dch kim :

Cr(OH)3 + NaOH Na[Cr(OH)4]  (hay NaCrO2.2H2O)

natri cromit

Cr(OH)3 + 3HCl CrCl3 + 3H2O

3. Mui crom(III)

Mui crom(III)  c tnh oxi ho v tnh kh.

Trong mi trng axit,  mui crom(III)  c tnh oxi ho v d b nhng cht kh
nh Zn kh thnh mui crom(II)  :  

Trong mi trng kim, mui crom(III)  c tnh kh v b nhng cht oxi ho
mnh oxi ho thnh mui crom(VI) :

Mui crom(III)  c  ngha quan trng trong thc t l mui sunfat kp 
crom-kali hay phn crom-kali K2SO4.Cr2(SO4)3 .24H2O (vit gn l

KCr(SO4)2.12H2O).  Phn crom-kali c mu xanh tm, c dng  thuc da,

lm cht cm mu trong ngnh nhum vi.

iii   Hp cht crom(VI)

1 . Crom(VI) oxit,  CrO3

CrO3 l cht rn,  mu  thm.

CrO3 c tnh oxi ho rt mnh.  Mt s cht v c v hu c nh S,  P,  C,  NH3,

C2H5OH,...  bc chy khi tip xc vi CrO3,  ng thi CrO3 b kh thnh Cr2O3.  

Th d : 2CrO3 + 2NH3 Cr2O3 + N2 + 3H2O

6
2
4 22CrO 6Br 8H O

+
  + +(dd) (dd)

3 0

22Cr 3Br 16OH
+

+ +(dd)

2 2
2Cr Zn
+ +

 +(dd) (dd)

3 0
2Cr Zn
+

(dd) +
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CrO3 l mt oxit axit,  tc dng vi nc to thnh hn hp axit cromic H2CrO4

v axit icromic H2Cr2O7 : CrO3 + H2O H2CrO4

2CrO3 + H2O H2Cr2O7

Hai axit ny khng tch ra c  dng t do,  ch tn ti trong dung dch.  Nu
tch khi dung dch,  chng s b phn hu tr li thnh CrO3.

2. Mui cromat v icromat

Cc mui cromat v icromat l nhng hp cht bn hn nhiu so vi cc axit
cromic v icromic.

Mui cromat,  nh natri cromat Na2CrO4 v kali cromat K2CrO4,  l mui ca

axit cromic,  c mu vng ca ion cromat .

Mui icromat,  nh natri icromat Na2Cr2O7 v kali icromat K2Cr2O7,  
l mui ca axit icromic.  Nhng mui ny c mu da cam ca ion icromat

.

Cc mui cromat v icromat c tnh oxi ho mnh, c bit trong mi trng
axit,  mui Cr(VI) b kh thnh mui Cr(III).

Th d :

K2Cr2O7 + 6FeSO4 + 7H2SO4 Cr2(SO4)3 + 3Fe2(SO4)3 + K2SO4 + 7H2O
K2Cr2O7 + 6KI + 7H2SO4 Cr2(SO4)3 + 4K2SO4 + 3I2 + 7H2O

Trong mi trng thch hp, cc mui cromat v icromat chuyn ho ln nhau

theo mt cn bng :  

(mu vng) (mu da cam)

2
2 7 2Cr O H O +

2
42CrO 2H +
+





2
2 7Cr O 

2
4CrO 
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Bi tp

1 . C nhn xt g  v tnh  cht ho hc ca cc hp cht Cr(I I ),  Cr(I I I )  v Cr(VI)  ? Dn ra

nhng phn ng ho hc  chng minh.

2.  Cho cc s  phn ng  sau  :

a) K2Cr2O7 + H2S  + H2SO4 Cr2(SO4)3 + K2SO4 + H2O  + S

b) K2Cr2O7 + HCl   CrCl3 + Cl2 + KCl   + H2O

c) K2Cr2O7 + FeSO4 + H2SO4 Cr2(SO4)3 + K2SO4 + H2O + Fe2(SO4)3

Hy :   Hon thnh cc phng trnh  ho hc ca nhng phn ng trn.

 Cho bit vai  tr cc cht tham gia phn ng.

3. Ngi  ta c th iu  ch Cr(I I I )  oxit bng cch phn hu mui  amoni  icromat  nhit

 cao :  (NH4)2Cr2O7 N2 + Cr2O3 + H2O

Hy cho bit phn ng trn  thuc loi  phn  ng no.

4. Vit phng trnh  ho hc ca phn  ng oxi  ho  kh (dng phn t v ion  rt gn)

gia kal i  icromat v natri  sunfua khi  c mt axit sunfuric.  Bit rng trong phn ng

ny c s bin i  s oxi  ho nh sau  :

v

5. a)  Mui  Cr(I I I )  tc dng  vi  cht oxi  ho mnh trong mi  trng kim to thnh mui

Cr(VI).   Hy lp phng trnh  ho hc ca phn ng  sau  :

CrCl3 + Cl2 + NaOH  Na2CrO4 + NaCl   + H2O

Cho bit vai  tr cc cht CrCl3 v Cl2 trong phn ng.  Gii  thch.

b)  Mui  Cr(I I I )  tc dng vi  cht kh to thnh mui  Cr(I I ).  

Hy lp phng trnh  ho hc ca phn ng sau  :  CrCl3 + Zn  CrCl2 + ZnCl2
v cho bit vai  tr cc cht CrCl3 v Zn.

c)  Qua cc phn ng ho hc trn,  hy cho kt lun v tnh  cht ho hc ca 

mui  Cr(I I I ).  









2 0

S S

+ +



6 3

C r C r



o
t
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St

 Bit v  tr ca st trong bng tun hon,  cu  hnh  electron ca 
nguyn t v cc ion  Fe2+,  Fe3+.

 Hiu  c tnh  cht ho hc c bn  ca st v dn ra c 
nhng phn  ng ho hc thch  hp.

i   v tr v cu to

1 . V tr ca st trong bng tun hon

St l nguyn t kim loi chuyn tip,  thuc nhm VIIIB, chu k 4,  s hiu
nguyn t l 26.

2. Cu to ca st

 Cu hnh electron

Nguyn t Fe c 26 electron, c phn b thnh 4 lp :  2e,  8e,  14e,  2e.  

St l nguyn t d,  c cu hnh electron nguyn t :  1 s22s22p63s23p63d64s2 hay

vit gn l [Ar]3d64s2 hay [Ar]  

Khi to ra cc ion st,  nguyn t Fe nhng electron  phn lp 4s trc phn
lp 3d.  Th d :

Nguyn t Fe nhng 2e  phn lp 4s to ra ion Fe2+,  c cu hnh electron :

Fe2+ :  [Ar]3d6 hay [Ar]

Nguyn t Fe nhng 2e  phn lp 4s v 1e  phn lp 3d to ra ion Fe3+,  c
cu hnh electron :

Fe3+ :   [Ar]3d5 hay [Ar]    

3d5 4s0

3d6 4s0

3d6 4s2
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Nhn xt :  Tng t nguyn t Cr,  khi tham gia phn ng ho hc,  nguyn t
Fe khng ch nhng electron  phn lp 4s m c th nhng thm electron

 phn lp 3d,  to ra nhng ion c in tch khc nhau l Fe2+ v Fe3+.

Trong hp cht,  Fe c s oxi ho +2 hoc +3.

 Mt s i lng ca nguyn t

Bn knh nguyn t Fe :  0,162 (nm)

Bn knh cc ion Fe2+ v Fe3+ :  0,076 v 0,064 (nm)

Nng lng ion ho I1 ,  I2,  v I3 : 760,  1560, 2960 (kJ/mol)

 m in :  1 ,83

Th in cc chun

 Cu to ca  n cht

Tu thuc vo nhit ,  kim loi Fe c th tn ti  cc mng tinh th lp
phng tm khi (Fe)  hoc lp phng tm din (Fe).

ii   tnh cht vt l

St l kim loi c mu trng hi xm, do,  d rn,  nng chy  nhit  1540oC,

c khi lng ring 7,9 g/cm3.  St c tnh dn in,  dn nhit tt,  c bit c
tnh nhim t.

iii   tnh cht ho hc
Nhng c im v cu to v i lng c trng ca nguyn t Fe nu  trn
cho thy tnh cht ho hc c bn ca st l tnh kh trung bnh :  Fe c th b oxi

ho thnh Fe2+ hoc Fe3+.

1 . Tc dng vi phi kim

Fe kh nhiu phi kim  thnh ion m trong khi  Fe b oxi ho thnh Fe2+ hoc Fe3+.

Th d :  Fe  + S FeS

3Fe  + 2O2 Fe3O4

2Fe  + 3Cl2 2FeCl3

2. Tc dng vi axit

Fe kh d dng ion H+ trong dung dch axit HCl hoc H2SO4 long thnh hiro

ng thi Fe b oxi ho thnh Fe2+ :

Fe  + H2SO4 FeSO4 + H2 

ot

ot

ot

3 2
o
Fe /Fe

E : 0, 77 (V)+ + +2
o
Fe /Fe

E : 0, 44 (V)+ 
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Khi tc dng vi nhng axit c tnh oxi ho mnh,

nh HNO3 v H2SO4 c nng, Fe b oxi ho mnh

thnh ion Fe3+ (hnh 7.1 )  :

Fe + 4HNO3  (long) Fe(NO3)3 + 2H2O + NO 

2Fe + 6H2SO4 (c) Fe2(SO4)3 + 6H2O + 3SO2 

Axit HNO3 v H2SO4 c ngui khng tc dng vi st

m cn lm cho st tr nn th ng.

3. Tc dng vi dung dch mui                                       

St kh c nhng ion kim loi ng sau n trong dy
in ho (c th in cc chun ln hn 0,44 V).  

Th d : Fe  + CuSO4 FeSO4 + Cu 

Fe  + 3AgNO3 (d) Fe(NO3)3 + 3Ag 

4. Tc dng vi nc

nhit  cao,  st kh c hi nc (hnh 7.2)  :

3Fe  + 4H2O Fe3O4 + 4H2 

Fe   + H2O FeO   + H2 

Hnh 7.2. St kh hi nc  nhit  cao

iv  trng thi t  nhin

Trong t nhin,  st  trng thi t do trong cc mnh thin thch.  Nhng hp
cht ca st tn ti di dng qung st th rt phong ph (st chim ti 5%
khi lng v Tri t,  ng hng th t trong cc nguyn t,  hng th hai
trong cc kim loi,  sau nhm).  Mt s qung st quan trng l :

o ot 570 C>


o ot 570 C<






ot
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Qung hematit  cha Fe2O3 khan.

Qung hematit nu cha Fe2O3.nH2O (hnh 7.3).

Qung manhetit cha Fe3O4 l qung giu st nht, nhng him c trong t nhin.

Ngoi ra cn c qung xierit cha FeCO3,  qung pirit st cha FeS2.

 sn xut gang ngi ta thng dng manhetit v hematit.

Hp cht st cn c mt trong hng cu ca mu, lm nhim v chuyn ti oxi
n cc t bo c th  duy tr s sng ca ngi v ng vt.

Hnh 7.3. Qung hematit nu

Bi tp
1 . Hy cho bit :

a)  V  tr ca st trong bng tun hon ;

b)  Cu  hnh  electron ca nguyn t v ca cc ion  st ;

c)  Tnh  cht ho hc c bn ca st (dn ra nhng phn ng minh ho,  vit phng
trnh  ho hc).

2. t nng mt t bt st trong bnh  ng kh oxi.  Sau    ngui  v cho vo bnh  ng
dung dch HCl.  Lp lun v cc trng hp c th xy ra v vit cc phng trnh ho hc.  

3. Hy dng 2 thuc th t chn  c th phn bit c cc kim loi  sau :  Al,  Fe,  Mg,  Ag.
Trnh  by cch nhn bit v vit cc phng trnh  ho hc.

4. Cho mt hn  hp gm c 1 ,1 2 gam Fe v 0,24 gam Mg tc dng vi  250 ml  dung dch
CuSO4.  Phn ng thc hin  xong,  ngi  ta thu  c kim loi  c khi  lng l 
1 ,88 gam.  Tnh nng  mol  ca dung dch  CuSO4  dng.

5. Ho tan  58 gam mui  CuSO4.5H2O trong  nc,  c 500 ml  dung  dch.

a)  Tnh  nng  mol  ca dung  dch CuSO4  pha ch.

b)  Cho dn  dn mt st n d vo dung dch  trn.  Trnh  by cc hin  tng quan  st
c v gii  thch.  Vit phng trnh  ho hc dng phn t v dng ion  rt gn.  Cho
bit vai  tr cc cht tham gia phn ng.  Khi  lng kim loi  thu  c sau  phn  ng
tng hay gim l bao nhiu  gam so vi  ban u  ?
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Mt s hp cht ca st

 Hiu  nhng  tnh  cht ho hc chung  ca hp cht st(I I ) ,  

hp cht st(II I) v dn ra c nhng phn ng ho hc minh ho.

 Bit phng php iu  ch hp cht st(I I )  v hp cht st(I I I ).

i   hp cht st(II)

1 . Tnh cht ho hc ca hp cht st(II)

a)  Hp cht st(II)  c tnh kh

Khi tc dng vi cht oxi ho,  cc hp cht st(II)  b oxi ho thnh hp cht

st(III).  Trong cc phn ng ny,  ion Fe2+ c kh nng nhng 1  electron :

Fe2+ Fe3+ + 1e

Nh vy, tnh cht ho hc chung ca hp cht st(II)  l tnh kh.  Sau y l
nhng phn ng ho hc minh ho cho tnh kh ca hp cht st(II)  :

 Hp cht st(II) b oxi ho bi axit H2SO4 c nng hoc dung dch axit HNO3

to thnh mui st(III)  :  3FeO + 10HNO3 3Fe(NO3)3 + 5H2O + NO

FeO  kh mt phn HNO3 thnh NO.

 St(II)  hiroxit b oxi ho trong khng kh (c mt oxi v hi nc) thnh

st(III)  hiroxit : 4Fe(OH)2 + O2 + 2H2O  4Fe(OH)3
(trng xanh) (nu )

 Mui st(II)  b oxi ho thnh mui st(III)  :

2FeCl2 + Cl2 2FeCl3
(lc nht) (vng nu)

10FeSO4 + 2KMnO4 + 8H2SO4 5Fe2(SO4)3 + K2SO4 + 2MnSO4 + 8H2O

(dung dch mu tm hng) (dung dch mu vng)

Trong cc phn ng trn, Fe2+  kh Cl2 thnh ion Cl
 hoc kh thnh Mn2+.

b)  Oxit v hiroxit st(II)  c tnh baz

St(II)  oxit v st(II)  hiroxit c tnh baz.  Chng tc dng c vi axit (HCl,
H2SO4 long) to thnh mui st(II).

4MnO
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2. iu ch mt s hp cht st(II)

St(II)  oxit c th c iu ch bng cch phn hu
st(II)  hiroxit  nhit  cao trong mi trng khng 
c oxi :

Fe(OH)2 FeO  + H2O

hoc kh st(III)  oxit :

Fe2O3 + CO 2FeO  + CO2

St(II)  hiroxit c iu ch bng phn ng trao i ion
ca dung dch mui st(II)  vi dung dch baz khng c
khng kh (hnh 7.4).

FeCl2 + 2NaOH Fe(OH)2 + 2NaCl

Fe2+ + 2OH Fe(OH)2

Mui st(II)  c iu ch bng cch cho st hoc cc 
hp cht st(II)  nh FeO, Fe(OH)2,. . .  tc dng vi dung

dch HCl hoc H2SO4 long (trong iu kin khng c

khng kh).  

Cng c th iu ch mui st(II)  t mui st(III).

3. ng dng ca hp cht st(II)

Mui FeSO4 c dng lm cht dit su b c hi cho

thc vt, pha ch sn, mc v dng trong k ngh nhum vi.

ii   hp cht st(III)

1 . Tnh cht ho hc ca hp cht st(III)

a)  Hp cht st(III)  c tnh oxi ho

Khi tc dng vi cht kh, cc hp cht st(III)  s b kh
thnh hp cht st(II)  hoc st t do.  Trong cc phn ng

ho hc ny,  ion Fe3+ c kh nng nhn 1  hoc 3  electron,
tu thuc vo cht kh mnh hay yu :

Fe3+ + 1e Fe2+

Fe3+ + 3e Fe

Nh vy, tnh cht ho hc chung ca hp cht st(III)  l
tnh oxi ho.









o500 600 C


ot


200

Hnh 7.4. 

Kt ta Fe(OH)2



 Hp cht st(III) oxi ho nhiu kim loi thnh ion dng :

2FeCl3 + Fe 3FeCl2

2FeCl3 + Cu 2FeCl2 + CuCl2

 Hp cht st(III)  oxi ho mt s hp cht c tnh kh :

2FeCl3 + 2KI 2FeCl2 + 2KCl  + I2

b)  Oxit v hiroxit st(III)  c tnh baz

St(III)  oxit v st(III)  hiroxit c tnh baz.  Chng tc
dng vi axit to thnh mui st(III).

2. iu ch mt s hp cht st(III)

 St(III) oxit c th iu chbng phn ng phn hu st(III)
hiroxit  nhit  cao :  

2Fe(OH)3 Fe2O3 + 3H2O

 St(III)  hiroxit c th c iu ch bng phn ng trao
i ion ca dung dch mui st(III),  hoc phn ng oxi ho
st(II)  hiroxit (hnh 7.5)  :

FeCl3 + 3NaOH Fe(OH)3 + 3NaCl

Fe3+ + 3OH Fe(OH)3

 Mui st(III)  c th c iu ch trc tip t phn ng
ca st vi cc cht oxi ho mnh nh Cl2,  HNO3,  

H2SO4 c nng, hoc phn ng ca cc hp cht st(III)

vi axit :

2Fe(OH)3 + 3H2SO4 Fe2(SO4)3 + 6H2O

Fe2O3 + 6HCl 2FeCl3 + 3H2O 

3. ng dng ca hp cht st(III)

Mui FeCl3 c dng lm cht xc tc trong mt s phn

ng hu c.

Fe2(SO4)3 c trong phn stamoni,  tc mui kp st(III)

amoni sunfat (NH4)2SO4.Fe2(SO4)3.24H2O.

Fe2O3 c dng  pha ch sn chng g.









ot
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Bi tp

1 . a)  Tnh cht ho hc chung ca hp cht st(I I )  l g ? Dn ra nhng phn ng ho 
hc  chng minh cho iu   khng nh  (vit phng trnh  ho hc).   

b)  Tnh  cht ho hc chung cho hp cht st(I I I )  l g ? Dn ra nhng phn ng ho
hc  chng minh cho iu   khng nh  (vit phng trnh  ho hc).

2.  Hy dn ra nhng phn ng ho hc  chng minh rng  cc oxit st(I I )  l oxit baz,
cc hiroxit st(I I )  l baz (vit cc phng trnh  ho hc).

3.  Vit cc phng trnh  ho hc biu  din  nhng chuyn i  ho hc sau  :

4.  Ho tan  1 0 gam FeSO4 c ln  tp cht l Fe2(SO4)3 trong nc,  c 200 cm3 dung
dch.  Bit 20 cm3 dung dch  ny c axit ho bng H2SO4 long lm mt mu tm
ca 25 cm3 dung dch  KMnO4 0,03M.

a)  Vit phng trnh  ho hc dng ion  rt gn.  Cho bit vai  tr ca ion  Fe2+ v 

ion  

b)  C bao nhiu  mol  ion  Fe2+ tc dng vi  1  mol  ion

c)  C bao nhiu  mol  ion  Fe2+ tc dng vi  25 cm3 dung dch  KMnO4 0,03M ?

d)  C bao nhiu  gam ion  Fe2+ trong 200 cm3 dung dch  ban u  ?

e)  Tnh  phn trm theo khi  lng ca FeSO4.



4
M nO ?

.


4
M nO
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Fe3O4

Fe

FeO  FeCl2   FeCl3   Fe(OH)3

Fe(NO3)3 Fe2(SO4)3   FeSO4   Fe(OH)2



Hp kim ca st

 Bit thnh phn,  tnh  cht v ng dng ca gang,  thp.

 Bit nguyn l iu,  nguyn tc v phng php sn xut gang,  thp.

St tinh khit t c s dng trong thc t,
nhng cc hp kim ca st l gang v thp li
c s dng rt ph bin trong cc ngnh cng
nghip v i sng.

i  gang

Gang l hp kim ca Fe vi C trong  c t 
2 5% khi lng C,  ngoi ra cn mt lng
nh cc nguyn t Si,  Mn, S,. . .

1 . Phn loi,  tnh cht v ng dng ca gang

a)  Gang trng

Gang trng cha t cacbon, rt t silic,  cha
nhiu xementit Fe3C.  Gang trng rt cng v

gin, c dng  luyn thp.

b)  Gang xm

Gang xm cha nhiu cacbon v silic.  Gang
xm km cng v km gin hn gang trng, khi
nng chy thnh cht lng linh ng (t nht)
v khi ho rn th tng th tch,  v vy gang xm
c dng  c cc b phn ca my, 
ng dn nc, cnh ca,. . .  (hnh 7.6).

2. Sn xut gang

a)  Nguyn liu

Qung st dng  sn xut gang c cha 
30 95% oxit st,  khng cha hoc cha rt t
lu hunh, photpho.

Than cc (khng c sn trong t nhin,  phi
iu ch t than m) c vai tr cung cp nhit
khi chy, to ra cht kh l CO v to thnh gang.
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Hnh 7.6. 

Cnh ca c bng gang



Cht chy CaCO3  nhit  cao b phn hu thnh CaO, sau  ho hp vi

SiO2 l cht kh nng chy c trong qung st thnh x silicat d nng chy, c

khi lng ring nh (D = 2,5  g/cm3)  ni ln trn gang (D = 6,9 g/cm3).

b)  Nhng phn ng ho hc xy ra trong qu trnh luyn qung thnh gang

Phn ng to thnh cht kh CO

Khng kh nng c nn vo l cao  phn trn ca ni l,  t chy hon

ton than cc (hnh 7.7)  : C  + O2 CO2

Nhit lng ca phn ng to ra lm cho nhit  ti trn 1800oC.  Kh CO2 i

ln pha trn gp lp than cc,  b kh thnh CO :  

CO2 + C 2CO

Phn ng ny thu nhit lm cho nhit  phn trn ca phu l vo khong

1300oC.

Phn ng kh oxit st

Cc phn ng CO kh cc oxit st u c thc hin trong phn thn l,  c

nhit  t 400  800oC :

phn trn ca thn l (nhit  khong 400oC) xy ra phn ng :

3Fe2O3 + CO 2Fe3O4 + CO2 

phn gia ca thn l (nhit  khong 500  600oC) xy ra s kh oxit st t
Fe3O4 thnh st(II)  oxit :

Fe3O4 + CO 3FeO   + CO2 

phn di ca thn l (nhit  khong 700  800oC) xy ra phn ng kh
st(II)  oxit thnh Fe :

FeO  + CO Fe  + CO2 

Phn ng to x

phn bng l (nhit  khong 1000oC) xy ra phn ng phn hu CaCO3 v

phn ng to x :  

CaCO3 CaO   + CO2 

CaO   + SiO2 CaSiO3 (canxi silicat)
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Hnh 7.7. Cc phn ng ho hc xy ra trong l cao

c)  S to thnh gang

 phn bng l (nhit  khong 1500oC) st nng chy c ho tan mt phn
cacbon v mt lng nh mangan, silic,. . .   l gang.  Gang nng chy tch t
 ni l.  Sau mt thi gian nht nh, ngi ta tho gang v x ra khi l cao.

ii  thp

Thp l hp kim ca Fe vi C,  trong  c t 0,01 2% khi lng C,  ngoi ra
cn c mt s nguyn t khc (Si,  Mn, Cr,  Ni,. . .)

1 . Phn loi,  tnh cht v ng dng ca thp

Da vo thnh phn v tnh cht,  c th phn thp thnh hai nhm :

a)  Thp thng (hay thp cacbon)  : cha t cacbon, silic,  mangan v rt t lu
hunh, photpho.   cng ca thp ph thuc vo hm lng cacbon.  Thp cng
cha trn 0,9% C, thp mm khng qu 0,1% C.  Loi thp ny thng c s
dng trong xy dng nh ca,  ch to cc vt dng trong i sng.

b)  Thp c bit l thp c cha thm cc nguyn t khc nh :  Si,  Mn, Cr,  Ni,
W, V,. . .  Thp c bit c nhng tnh cht c hc,  vt l rt qu.  Th d :

Thp Cr Ni rt cng dng ch to vng bi,  v xe bc thp,. . .  Thp khng g
c thnh phn 74% Fe,  18% Cr,  8% Ni dng  ch to dng c y t,  dng c
nh bp,. . .

Thp W Mo Cr rt cng d  nhit  rt cao,  dng  ch to li dao ct
gt kim loi cho my tin,  my phay,. . .
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200oC

X

Gang

Ming l
Kh l cao

3Fe2O3  +  CO  2Fe3O4  +  CO2

Fe3O4  +  CO  3FeO + CO2

FeO + CO  Fe + CO2

CaCO3   CaO + CO2

CaO + SiO2   CaSiO3

C + CO2   2CO
C + O2   CO2

Khng kh nng

Ca tho x

Thn l

Bng l

Phu l

Ni  l

Ca tho gang

400oC

500-600oC

700-800oC

1 000oC

1 300oC

1 500oC

1 800oC



Thp silic c tnh n hi tt,  dng  ch to l xo,  nhp t,. . .

Thp mangan rt bn,  chu c va p mnh, dng  ch to ng ray xe
la,  my nghin ,. . .

2. Sn xut thp

a)  Nguyn liu

Nguyn liu sn xut thp gm :  gang trng hoc gang xm, st thp ph liu ;
cht chy l canxi oxit ;  nhin liu l du ma zt hoc kh t ;  kh oxi.

b)  Nhng phn ng ho hc xy ra trong qu trnh luyn gang thnh thp

Kh oxi c dng lm cht oxi ho cc nguyn t phi kim trong gang thnh
nhng oxit.  Cacbon v lu hunh b oxi ho thnh nhng hp cht kh l CO2

v SO2 tch ra khi gang : C + O2 CO2

S + O2 SO2

Silic v photpho b oxi ho thnh nhng oxit kh bay hi l SiO2 v P2O5 :

Si + O2 SiO2

4P+ 5O2 2P2O5

Nhng oxit ny ho hp vi cht chy l CaO to thnh x (canxi photphat v
canxi silicat)  ni trn b mt thp lng :

3CaO + P2O5 Ca3(PO4)2

CaO + SiO2 CaSiO3

c)  Cc phng php luyn thp

Phng php Bet-x-me (l thi oxi)

Oxi nn di p sut 10 atm c thi trn b mt
v trong lng gang nng chy, do vy oxi  oxi
ho rt mnh nhng tp cht trong gang v thnh
phn cc cht trong thp c trn u (hnh 7.8)

L thi oxi c u im l cc phn ng xy ra bn
trong khi gang to rt nhiu nhit,  thi gian luyn
thp ngn.  L c ln c th luyn c 300 tn thp
trong thi gian 45  pht.  Ngy nay c khong 80%
thp c sn xut bng phng php ny.
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Thp nng chy
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Hnh 7.8. S  l thi oxi



Phng php Mac-tanh (l bng)

Nhin liu l kh t hoc du cng vi khng kh v oxi c phun vo l 
oxi ho cc tp cht trong gang (hnh 7.9).

Hnh 7.9. S  l Mac-tanh

u im ca phng php ny l c th kim sot c t l cc nguyn t
trong thp v b sung cc nguyn t cn thit khc nh Mn, Ni, Cr, Mo, W, V,...
Do vy,  c th luyn c nhng loi thp c cht lng cao.

Mi m thp ra l c khi lng chng 300 tn trong thi gian t 5  8  gi.
Khong 12 15% thp trn th gii c sn xut theo phng php ny.

Phng php l in

Trong l in,  cc thanh than ch l
mt in cc,  gang c dng nh l
in cc th hai (hnh 7.10).  H
quang sinh ra gia chng to c
nhit  cao hn v d iu chnh hn
so vi cc loi l trn.  Do vy phng
php l h quang in c u im l
luyn c nhng loi thp c bit
m thnh phn c nhng kim loi kh

nng chy nh vonfam (tnc 3350
oC),

molipen (tnc 2620
oC), crom (tnc 1890

oC)

v loi c hu ht nhng nguyn t
c hi cho thp nh lu hunh, phot-
pho.  Nhc im ca l h quang
in l dung tch nh nn khi lng
mi m thp ra l khng ln.
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Khng kh nng Ca np nhin  l iu

X nng chy

Thp nng chy

Nhin  l iu  kh

Mng
rt thp

Gang

Vm l

in  cc
bng than  ch

Ca np
nguyn l iu

Thp
nng chy

Hnh 7.10. S  l in



Bi tp

1 . Hy ghp mi  ch ci   ct tri  vi  mt s  ct phi  sao cho ph  hp :

A.  Cacbon 1 .  l nguyn t kim loi

B.  Thp 2.  l nguyn t phi  kim

C.  St 3.  l hp kim st cacbon (0,01  2%)

D.  Xementit 4.  l hp kim st cacbon (2 5%)

E.  Gang 5.  l qung hematit nu

6.  l hp cht ca st v cacbon

2. Hy cho bit thnh phn cc nguyn t v ng  dng  ca :

a)  Gang v thp ;

b)  Gang xm v gang trng ;

c)  Thp thng v thp c bit.

3.  Hy cho bit :

a)  Nguyn tc sn xut gang v nguyn tc sn  xut thp ;

b)  Nguyn l iu  cho sn xut gang v sn xut thp ;

c)  Cc phn ng ho hc xy ra trong qu trnh  luyn  gang v luyn thp.

4. Hy nu  nhng u  im v nhc im chnh ca 3 phng php luyn thp.

5. Ngi  ta luyn gang t qung cha Fe3O4 trong l cao.

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

b)  Tnh  khi  lng qung cha 92,8% Fe3O4  c 1 0,0 tn  gang cha 4% C v mt
s tp cht.  Gi thit hiu  sut ca qu trnh  l 87,5% .

6.  a)  Vit mt s phng trnh  ho hc ca phn ng xy ra khi  luyn thp t gang.

b)  Cn bao nhiu  tn mui  cha 80% st(I I I )  sunfat  c mt lng st bng lng
st trong  1  tn  qung hematit cha 64,0% Fe2O3 ?

c)  Nu ly qung hematit trn  em luyn  gang,  ri  luyn thp th t 1 0 tn  qung s
thu  c bao nhiu  tn thp cha 0,1 % C v cc tp cht.  Gi thit hiu  sut ca qu
trnh  l 75% .
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ng V Mt s hp cht
ca ng

 Bit v  tr ca ng trong bng tun  hon,  cu  hnh  electron  

nguyn t ca ng.

 Hiu  tnh  cht ho hc c bn ca ng v dn ra c nhng 

phn ng ho hc minh  ho.

 Bit tnh  cht,  ng dng ca mt s hp cht v hp kim ng.

A. ng

i   v tr v cu to

1 . V tr ca ng trong bng tun hon

ng l nguyn t kim loi chuyn tip,  thuc nhm IB, chu k 4,  c s hiu
nguyn t l 29.

2. Cu to ca ng

a)  Cu hnh electron 

Nguyn t Cu c 29 electron, c phn thnh 4 lp :  2e,  8e,  18e v 1e.  ng

l nguyn t d,  c cu hnh electron nguyn t l 1 s22s22p63s23p63d104s1 ,  hoc

vit gn l :  [Ar]3d104s1 .

Trong cc hp cht, ng c s oxi ho ph bin l +1  v +2.  Cu hnh electron

ca cc ion ng l :  Cu+,  [Ar]3d10 ;  Cu2+,  [Ar]3d9.

b)  Cu to ca n cht

So vi kim loi nhm IA, ng c bn knh nguyn t nh hn, ion ng c
in tch ln hn.  Kim loi ng c cu to kiu mng tinh th lp phng tm
din l tinh th c chc,  do vy lin kt trong n cht ng bn vng hn.

3. Mt s tnh cht khc ca ng

Bn knh nguyn t Cu : 0,128 (nm)

Bn knh cc ion Cu+ v Cu2+ :   0,095 v 0,076 (nm)

 m in : 1 ,9

Nng lng ion ho I1 ,  I2 : 744 ;  1956 (kJ/mol)

Th in cc chun : +0,34 (V)2
o
Cu /Cu

E +
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ii   tnh cht vt l

ng l kim loi mu ,  do,  d ko si v dt mng (c th dt mng n
0,0025 mm, mng hn giy vit 5   6 ln).  ng c  dn in v dn nhit
rt cao (ch km bc).   dn in ca ng gim nhanh nu c ln tp cht.
Do vy dy dn in l ng c  tinh khit ti 99,99%.  Khi lng ring ca

ng l 8,98 g/cm3 ;  Nhit  nng chy 1083oC.

iii   Tnh cht ho hc

Trong dy in ho,  ng c th in cc chun = +0,34V, ng sau

cp oxi ho  kh 2H+/H2.  ng l kim loi km hot ng, c tnh kh yu.

Tnh cht ny c chng minh qua nhng phn ng ho hc sau.

1 . Tc dng vi phi kim

Khi t nng, Cu khng chy trong kh oxi m to thnh mng CuO mu en
bo v Cu khng b oxi ho tip tc :

2Cu  + O2 2CuO

Nu tip tc t nng Cu  nhit  cao hn (800  1000oC), mt phn CuO 
lp bn trong oxi ho Cu thnh Cu2O mu  :

CuO  + Cu Cu2O

Trong khng kh kh, Cu khng b oxi ho v c mng oxit bo v.  Nhng trong
khng kh m, vi s c mt ca CO2,  ng b bao ph bi mng cacbonat baz

mu xanh CuCO3.Cu(OH)2.

ng c th tc dng vi Cl2,  Br2,  S,. . .   nhit  thng hoc un nng :

Cu  + Cl2 CuCl2

Cu  + S CuS

2. Tc dng vi axit

ng khng tc dng vi dung dch HCl,
H2SO4 long.  Tuy vy,  vi s c mt ca

oxi trong khng kh,  Cu b oxi ho thnh
mui Cu(II)  (hnh 7.11 ).

2Cu + 4HCl + O2 2CuCl2 + 2H2O

ot




ot


ot
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o
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ng b  oxi  ho  ni  tip xc
gia dd  axit v khng kh

dd  HCl

L ng

Hnh 7.11. 

ng b n mn



ng b oxi ho d dng trong H2SO4 c nng v HNO3  :

Cu + 2H2SO4 (c)   CuSO4 + SO2 + 2H2O

Cu + 4HNO3 (c)    Cu(NO3)2 + 2NO2 + 2H2O

3Cu + 8HNO3 (long) 3Cu(NO3)2 + 2NO  + 4H2O

3. Tc dng vi dung dch mui

ng kh c ion ca nhng kim loi
ng sau n trong dy in ho  trong
dung dch mui (hnh 7.12) :

Cu + 2AgNO3 Cu(NO3)2 + 2Ag

iv  ng dng ca ng

Nhng ng dng ca ng ch yu da vo
tnh do,  tnh dn in,  tnh bn v kh
nng to ra nhiu hp kim.  Hp kim ng
c nhiu ng dng trong cng nghip v
i sng l :

 ng thau l hp kim Cu  Zn (45% Zn)
c tnh cng v bn hn ng, dng ch to
cc chi tit my, ch to cc thit b dng
trong cng nghip ng tu bin.

 ng bch l hp kim Cu  Ni (25% Ni),
c tnh bn,  p,  khng b n mn trong
nc bin.  ng bch c dng trong
cng nghip tu thu,  c tin,. . .  
(hnh 7.13).

 ng thanh l hp kim Cu  Sn, dng 
ch to my mc, thit b.

 Hp kim Cu Au, trong  2/3  l Cu, 1 /3
l Au (hp kim ny c gi l vng 9
cara),  dng  c cc ng tin vng, vt
trang tr,. . .







ot
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Hnh 7.12.

Cu kh ion  Ag+

Hnh 7.13. 

Chn vt tu bin bng hp kim ng



Cc ngnh kinh t s dng ng trn th gii :

+ Cng nghip in :  58%

+ Kin trc,  xy dng :  19%

+ My mc cng nghip :  1 7%

+ Cc ngnh khc :  6%

B. mt s hp cht ca ng
1 . ng(II) oxit,  CuO

 CuO l cht rn mu en.

 CuO c iu chbng cch nhit phn cc hp cht
Cu(OH)2,  Cu(NO3)2,  CuCO3.Cu(OH)2,. . .  

Th d : 2Cu(NO3)2 2CuO + 4NO2 + O2

CuCO3.Cu(OH)2 2CuO  + CO2 + H2O

 CuO c tnh oxi ho :

CuO + CO Cu + CO2

3CuO + 2NH3 N2 + 3Cu   + 3H2O

2. ng(II) hiroxit,  Cu(OH)2

 Cu(OH)2 l cht rn,  mu xanh.

 iu ch Cu(OH)2 t dung dch mui ng(II)  v

dung dch baz (hnh 7.14).

 Cu(OH)2 c tnh baz,  khng tan trong nc nhng

tan d dng trong dung dch axit.

 Cu(OH)2 tan d dng trong dung dch NH3 to ra

dung dch c mu xanh lam gi l nc Svayde 
(hnh 7.15).

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

3. ng(II) sunfat,  CuSO4

CuSO4  dng khan l cht rn mu trng.  Khi hp th

nc to thnh mui hirat CuSO4.5H2O mu xanh.  

Do vy CuSO4 khan c dng  pht hin du vt ca

nc trong cc cht lng.



ot


ot


ot


ot
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Hnh 7.14.

Kt ta Cu(OH)2

Hnh 7.15.

Cu(OH)2  tan trong 

dung dch NH3 to ra 

[Cu(NH3)4]
2+

mu xanh lam



Bi  tp

1 . Phn ng ho hc no sau  y xy ra ?

A.  Cu2+ + 2Ag Cu + 2Ag+

B.  Cu + Pb2+ Cu2+ + Pb

C.  Cu + 2Fe3+ Cu2+ + 2Fe2+

D.  Cu   + 2Fe3+ Cu2+ + 2Fe

2. Cho s  phn ng sau  : Cu   + HNO3 Cu(NO3)2 + NO  + H2O

Sau khi  lp phng trnh  ho hc ca phn ng,  ta c s nguyn t Cu  b  oxi  ho v
s phn t HNO3 b  kh l

A.  1  v 6 B.  3 v 6

C.  3 v 2 D.  3 v 8.

3.  a)  T Cu v nhng ho cht cn  thit khc,  hy gii  thiu  cc phng php iu  ch
dung dch  CuCl2.  Vit cc phng trnh  ho hc.

b)  T hn hp cc kim loi  Ag  v Cu,  hy trnh  by 3 phng php ho hc tch ring
Ag v Cu.  Vit cc phng trnh  ho hc.

4. Hn hp bt A c 3 kim loi  l Fe,  Ag,  Cu.  Ngm hn hp A trong lng d dung dch
ca mt cht B,  khuy k cho n khi  phn ng kt thc,  nhn thy ch c st v 
ng trong hn hp tan  ht,  khi  lng Ag ng bng khi  lng ca Ag vn c trong 
hn hp.

a)  Hy d on cht B.

b)  Nu sau  khi  phn ng kt thc,  thu  c khi  lng Ag  nhiu  hn khi  lng Ag
vn c trong hn hp A th cht c trong dung dch  B c th l cht no ?

Vit tt c cc phng trnh  ho hc.

5.  a)  Cho mt t bt st vo dung dch  ng(I I )  sunfat,  nhn thy mu xanh ca dung
dch  nht dn.  Nhng cho mt t bt ng vo dung dch  st(I I I )  sunfat nhn thy mu
vng nu  ca dung  dch  nht dn v sau   li  c mu xanh.  Hy gii  thch  hin  tng
v vit cc phng trnh  ho hc.

b)  in  phn dung dch  ng(I I )  sunfat bng cc in  cc tr (graphit),  nhn  thy mu
xanh ca dung  dch  nht dn cho n khng mu.  Khi  thay cc in  cc graphit bng
cc in  cc ng,  nhn thy mu xanh  ca dung  dch  hu  nh khng thay i.  Hy
gii  thch  cc hin  tng v vit cc phng trnh  ho hc.

6. Hp kim Cu  Al  c cu to bng tinh  th hp cht ho hc,  trong   c 1 3,2% Al
v khi  lng.  Hy xc nh  cng thc ho hc ca hp cht.

7. Hy xc nh  hm lng Sn c trong hp kim Cu  Sn.  Bit rng trong hp kim ny,
ng vi  1  mol  Sn  th c 5 mol  Cu.
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S lc V mt s kim loi khc

Bit v  tr ca cc kim loi  bc,  vng,  niken,  km,  thic,  ch trong bng

tun hon v cu to nguyn t,  tnh  cht,  ng dng ca chng.

Bc

Bc l nguyn t kim loi chuyn tip,  thuc nhm IB, chu k 5,  s hiu nguyn
t l 47 trong bng tun hon.  Trong cc hp cht,  bc c s oxi ho ph bin
l +1 ,  ngoi ra bc cn c s oxi ho l +2 v +3.

Cu hnh electron nguyn t Ag :  [Kr]  4d105s1

1 . Tnh cht

Bc c tnh mm, do (d ko si v dt mng),  mu trng, dn nhit v dn
in tt nht trong cc kim loi.

Bc l kim loi nng (khi lng ring l 10,5  g/cm3),  nng chy  960,5oC.

Bc c tnh kh yu, nhng ion Ag+ c tnh oxi ho mnh

 Bc khng b oxi ho trong khng kh,  d  nhit  cao.

 Bc khng tc dng vi HCl,  H2SO4 long, nhng tc dng vi axit c tnh

oxi ho mnh, nh HNO3 hoc H2SO4 c nng.

Ag  + 2HNO3 (c) AgNO3 + NO2 + H2O

 Bc c mu en khi tip xc vi khng kh hoc nc c mt hiro sunfua :

4Ag   + 2H2S  + O2 2Ag2S  (en) + 2H2O

2. ng dng

 Bc tinh khit c dng  ch to  trang sc,  vt trang tr,  m bc cho
nhng vt bng kim loi,  ch to mt s linh kin trong k thut v tuyn, ch
to cquy (cquy Ag  Zn c hiu in th 1 ,85  V).

 Ch to hp kim, th d hp kim Ag  Cu, hp kim Ag Au.  Nhng hp kim
ny dng lm  trang sc,  b  n,  c tin,. . .

 Ion Ag+ (d nng  rt nh, ch khong 1010 mol/l)  c kh nng st trng,
dit khun.





o
Ag /Ag

(E 0,80V).+ = +
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Vng

Vng l nguyn t kim loi chuyn tip,  thuc nhm IB, chu k 6,  s hiu
nguyn t l 79 trong bng tun hon.  Trong cc hp cht,  vng c s oxi ho
ph bin l +3,  ngoi ra vng cn c s oxi ho +1 .

Cu hnh electron nguyn t Au :  [Xe]  4f145d106s1

1 . Tnh cht

Vng l kim loi mm, mu vng, do (ngi ta c th cn l vng mng hn
0,0002 mm, t 1  g vng c th ko thnh si mnh di ti 3,5  km).  Vng c
tnh dn in v dn nhit tt,  ch km bc v ng.

Vng c khi lng ring l 19,3  g/cm3,  nng chy  1063oC.   

Vng c tnh kh rt yu 

Vng khng b oxi ho trong khng kh d  nhit  no v khng b ho tan
trong axit,  k c HNO3 nhng vng b ho tan trong :

 Nc cng toan (hn hp 1  th tch HNO3 v 3  th tch HCl c) 

Au  + HNO3 + 3HCl  AuCl3 + 2H2O  + NO

 Dung dch mui xianua ca kim loi kim, nh NaCN, to thnh ion phc

[Au(CN)2]
.  

 Thu ngn, v to thnh hn hng vi Au (cht rn,  mu trng).  t nng
hn hng, thu ngn bay hi cn li vng (ch  tnh c hi ca th nghim ny).

2. ng dng

Vng c dng lm  trang sc,  m vng cho nhng vt trang tr,. . .  

Phn ln vng c dng ch to cc hp kim :  Au  Cu, Au  Ni, Au  Ag,.. .

Niken

Niken l nguyn t kim loi chuyn tip,  thuc nhm VIIIB, chu k 4,  c s
hiu nguyn t l 28  trong bng tun hon.  Trong cc hp cht,  niken c s oxi
ho ph bin l +2, ngoi ra cn c s oxi ho l +3.

Cu hnh electron nguyn t Ni :  [Ar]  3d84s2

1 . Tnh cht

Niken l kim loi c mu trng bc,  rt cng, c khi lng ring bng 

8,91  g/cm3,  nng chy  1455oC.

Niken c tnh kh yu hn st 2
o
Ni /Ni

(E 0, 26V).+ = 



3
o
Au /Au

(E 1, 50V).+ =+
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Niken c th tc dng c vi nhiu n cht v hp cht :  khi un nng c
th phn ng vi mt s phi kim nh oxi,  clo,. . .  ;  phn ng c vi mt s
dung dch axit,  c bit l tan d dng trong dung dch axit HNO3 c nng.

Th d : 2Ni + O2 2NiO

Ni + Cl2 NiCl2

nhit  thng, Ni bn vi khng kh,  nc v mt s dung dch axit do  trn
b mt niken c mt lp mng oxit bo v.

2. ng dng

Phn ln niken c dng  ch to hp kim, Ni c tc dng lm tng  bn,
chng n mn v chu nhit  cao.  Th d :

 Hp kim Inva Ni  Fe khng dn n theo nhit ,  c dng trong k thut
v tuyn,. . .

 Hp kim ng bch Cu  Ni c tnh bn vng cao,  khng b n mn d trong
mi trng nc bin,  dng ch to chn vt tu bin,  tuabin cho ng c my
bay phn lc.

Mt phn nh niken c dng :

 M ln cc kim loi khc  chng n mn.

 Lm cht xc tc (bt Ni)  trong nhiu phn ng ho hc.

 Ch to cquy Cd  Ni (c hiu in th 1 ,4 V),  cquy Fe  Ni.

km

Km l nguyn t kim loi chuyn tip,  thuc nhm IIB, chu k 4,  c s hiu
nguyn t l 30 trong bng tun hon.  Trong cc hp cht, Zn c s oxi ho l +2.

Cu hnh electron nguyn t Zn :  [Ar]  3d104s2

1 . Tnh cht

Km l kim loi c mu lam nht,  gin  nhit  phng, do  nhit  

100 150oC, gin tr li  nhit  trn 200oC.  Km c khi lng ring 

bng 7,13  g/cm3,  nng chy  419,5oC, si  906oC.

Km l kim loi hot ng, c tnh kh mnh, th in cc chun ca km

Km tc dng c vi nhiu phi kim v cc dung dch

axit,  kim, mui.  Tuy nhin,  km khng b oxi ho trong khng kh,  trong nc
v trn b mt km c mng oxit hoc cacbonat baz bo v.

2
o
Zn /Zn

E 0, 76V.+ = 

ot


o500 C
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2. ng dng

Phn ln km c dng  bo v b mt cc vt bng st thp chng n mn
nh dy thp,  tm lp,  thp l.

Km c dng ch to cc hp kim, nh hp kim Cu  Zn (ng thau),  
hp kim Cu  Zn  Ni, hp kim Cu  Al  Zn,.. .  Nhng hp kim ny c tnh
bn cao,  chng n mn, c dng ch to cc chi tit my,  trang sc v
trang tr,. . .

Km c dng ch to pin in ho,  nh pin km  mangan l loi pin c
dng ph bin nht hin nay (pin Vn in, pin Con Th . . .)  ;  pin khng 
kh  km,.. .  Mt s hp cht ca km cn c dng trong y hc.

Thic

Thic l kim loi thuc nhm IVA, chu k 5,  c s hiu nguyn t l 50 trong
bng tun hon.  Trong cc hp cht,  Sn c s oxi ho +2 v +4.

Cu hnh electron nguyn t Sn :  [Kr]  4d105s25p2.

1 . Tnh cht

Thic l kim loi mu trng bc,  do (d cn thnh l mng gi l giy thic).

Thic c nhit  nng chy l 232oC, nhit  si 2620oC.  Thic c 2 dng

th hnh l thic trng v thic xm.  Thic trng bn  nhit  trn 14oC, 

c khi lng ring bng 7,92 g/cm3.  Thic xm bn  nhit  di 14oC, 

c khi lng ring bng 5,85  g/cm3.

Thic l kim loi c tnh kh yu hn km v niken :

 Trong khng kh  nhit  thng, Sn khng b oxi ho ;  nhit  cao,  Sn
b oxi ho thnh SnO2.

 Thic tc dng chm vi cc dung dch HCl,  H2SO4 long to thnh mui
Sn(II)  v H2.  Vi dung dch HNO3 long to mui Sn(II) nhng khng gii
phng hiro.  Vi H2SO4,  HNO3 c to ra hp cht Sn(IV).

 Thic b ho tan trong dung dch kim c (NaOH, KOH).  Trong t nhin,
thic c bo v bng mng oxit,  do vy thic tng i bn v mt ho hc,
b n mn chm.

2. ng dng

Thic c dng  trng ln b mt cc vt bng st thp,  v hp ng thc
phm, nc gii kht,  c tc dng chng n mn, to v p v khng c hi.

Thic c dng ch to cc hp kim, th d hp kim Sn  Sb  Cu c tnh chu
ma st,  dng ch to  trc quay.  Hp kim Sn  Pb c nhit  nng chy thp
(180oC) dng ch to thic hn.
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Ch
Ch l kim loi thuc nhm IVA, chu k 6,  s hiu nguyn t l 82 trong bng
tun hon.  Nguyn t ch c 6 lp electron, lp ngoi cng c 4e,  lp st ngoi
cng c 18e.  Trong cc hp cht,  Pb c s oxi ho +2 v +4.  Hp cht c s
oxi ho +2 l ph bin v bn hn.

Cu hnh electron nguyn t Pb :  [Xe]4f145d106s26p2.

1 . Tnh cht

Ch c mu trng hi xanh, mm (c th ct bng dao),  d dt mng v ko si.

Ch l kim loi nng, c khi lng ring l 11 ,34 g/cm3,  nng chy  327,4oC,

si  1745oC.

Ch c tnh kh yu.  Th in cc chun ca ch 

Ch khng tc dng vi cc dung dch HCl,  H2SO4 long do cc mui ch

khng tan bao bc ngoi kim loi.  Ch tan nhanh trong H2SO4 c nng v to

thnh mui tan l Pb(HSO4)2.  Ch tan d dng trong dung dch HNO3,  tan chm

trong HNO3 c.

Ch cng tan chm trong dung dch baz nng (nh NaOH, KOH).  Trong
khng kh,  ch c bao ph bng mng oxit bo v,  nn khng b oxi ho tip,
khi un nng th tip tc b oxi ho to ra PbO.  Ch khng tc dng vi nc.
Khi c mt khng kh,  nc s n mn ch to ra Pb(OH)2.

2. ng dng

Ch c s dng nhiu trong cng nghip nh :  ch to cc in cc trong
cquy ch.

Ch c dng  ch to cc thit b sn xut axit sunfuric,  nh thp hp th,  
ng dn axit,. . .

Ch c dng  ch to cc hp kim khng mi mn cc trc quay, nn c
dng lm  trc.  Hp kim ca thic vi ch dng lm thic hn.

Ch c tc dng hp th tia gamma (),  nn dng  ngn cn tia phng x.

Bi tp

1 .  Phn ng ho hc no sau  y khng xy ra ?

A.  Pb2+ + Sn Pb  + Sn2+ B.  Sn2+ + Ni Sn  + Ni2+

C.  Pb2+ + Ni Pb  + Ni2+ D.  Sn2+ + Pb Pb2+ + Sn



2
o
Pb /Pb

E 0,13V.+ =
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2.  C cc ion  ring bit trong dung  dch  l Ni2+,  Zn2+,  Ag+,  Sn2+,  Au3+,  Pb2+.  Ion  c tnh
oxi  ho mnh nht v ion  c tnh  oxi  ho yu nht ln  lt l

A.  Pb2+ v Ni2+ B.  Ag+ v Zn2+

C.  Au3+ v Zn2+ D.  Ni2+ v Sn2+

3.  Hy nu  cc cht,  cc in  cc v cc phn ng  ho hc xy ra trong qu trnh  :

a)  M ng cho mt vt bng st thp ;

b)  M thic cho mt vt bng thp ;

c)  M bc cho mt vt bng ng.

4.  Hy vit bn tm tt v nhng kim loi  trong  nhm IB v :

a)  Cu to nguyn t :  s lp electron,  s electron lp ngoi  cng,  cu  hnh  electron
nguyn t (dng vit gn)  ;

b)  Tnh  cht vt l  v tnh  cht ho hc c bn ;

c)  ng  dng ca cc kim loi  trong nhm.

5. Nhng tm km vo dung dch  cha 1 4,64 gam caimi  clorua.  Sau  phn ng,  
khi  lng tm km tng ln  3,29 gam.  Xc nh  khi  lng caimi  tch ra v 
thnh phn mui  to nn  trong  dung  dch.  

6. Hy lp bng so snh cc kim loi  n iken,  ng,  km v :

a)  V  tr ca chng trong bng tun hon ;

b)  Cu  hnh  electron nguyn t (dng vit gn)  ;

c)  S oxi  ho ca cc nguyn t ;

d)  Th in  cc chun ca cc kim loi  ;

e)  Tnh  kh ca cc kim loi.

7. Hy thc hin  nhng bin i  sau  :

a)  T bc nitrat iu  ch kim loi  bc bng 2 phng php.

b)  T km sunfua v km cacbonat iu  ch kim loi  km bng 2  phng php.

c)  T thic(IV)  oxit iu  ch kim loi  thic.

d)  T ch sunfua iu  ch kim loi  ch.

8. Ho tan  ht 3,0 gam hp kim ca ng v bc trong axit nitric long,  un  nng thu
c 7,34 gam hn  hp mui  nitrat.  Xc nh  thnh phn  % khi  lng ca mi  kim
loi  trong hp kim.

9. Nung mt lng mui  sunfua ca mt kim loi  ho tr  hai  trong oxi  d th thot ra 5,60
lt kh (ktc).  Cht rn  cn li  c nung nng vi  bt than d to ra 41 ,4 gam kim loi.
Nu  cho kh thot ra i  chm qua ng nung nng th th tch  kh gim i  20%.  

a)  Vit cc phng trnh  ho hc.

b)  Xc nh  tn  sunfua kim loi   dng.
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luyn tp 
tnh cht ca crom, 

st v nhng hp cht ca chng

 Cng c v h thng ho nhng tnh  cht ca crom,  st v nhng 

hp cht ca chng.

 Vn dng kin thc  gii  thch  hin  tng,  gii  bi  tp v vit 

phng trnh  ho hc.

I   kin thc cn nh

A. Crom v hp cht ca crom

1 . Tnh cht vt l

Cu hnh electron nguyn t Cr :  1 s22s22p63s23p63d54s1 ,  vit gn l [Ar]3d54s1 .
Crom thuc nhm nguyn t d.  

 m in :  1 ,61 .  Th in cc chun 

2. Tnh cht ho hc ca crom v hp cht ca crom

3
o
Cr /Cr

E 0, 74V.+ = 
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+ O2,  t
o + NH3

+ Br2

+ SO2,  KI

+ Cl2,  t
o

+ Cl2

+ (O2 + H2O)

+ Zn
Cr

Cr2O3  (r) CrO3

H2CrO4,  H2Cr2O7
CrCl3  (r)

Cr

Cr(OH)3

[Cr(OH)4]


H+ H+OH

OH

nc

+2 +3

Cr
+6

+ HCl

+ H2SO4  (l)

Cr(OH)2

Cr

S oxi ho +2

 Tnh kh

 Oxit,  hiroxit

 c tnh baz

S oxi ho +3

 Tnh kh v tnh oxi ho

 Oxit,  hiroxit

 c tnh lng tnh

S oxi ho +6

 Tnh oxi ho

 Oxit,  hiroxit

 c tnh axit

+ bt Al,  to



B. St v hp cht ca st

1 . Tnh cht vt l

Cu hnh electron nguyn t Fe :  1 s22s22p63s23p63d64s2,  vit gn l

[Ar]3d64s2.  St thuc nhm nguyn t d.

 m in :  1 ,83.  

Th in cc chun :  

2. Tnh cht ho hc ca st v hp cht ca st

3. Hp kim ca st

 Thnh phn ca gang v thp.

 Cc phn ng ho hc xy ra trong qu trnh luyn gang v thp.

2 3 2
o o
Fe /Fe Fe /Fe

E 0, 44V ; E 0, 77V.+ + += = +
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+ dd HNO3,  H2SO4  c nng,  dd AgNO3

+ O2,  to
+ S,  to

+ Cl2

+ Cl2,  + KMnO4

OH

OH

+ Fe,  + Cu,  + KI

+ (H2O + O2)
H+ H+

+ CO, to

+ khng kh v nc

+ HCl,  H2SO4  (l)

+ dd mui

Fe3O4  (r)

Fe2O3 .xH2O (g)
FeCl3  (r)

Fe3+  (dd)

Fe3+  (dd)

Fe2+(dd)

Fe(OH)2 Fe(OH)3

FeS (r)

Fe

S oxi ho +2

  Tnh kh
  Oxit,  hiroxit c tnh baz

S oxi ho +3

  Tnh oxi ho
  Oxit,  hiroxit c tnh baz



II   Bi tp

1 . Cho phng trnh  ho hc :  2Cr  + 3Sn2+ 2Cr3+ + 3Sn

Cu no sau  y din  t ng vai  tr ca cc cht ?

A.  Cr l cht oxi  ho,  Sn2+ l cht kh

B.  Cr l cht kh,  Sn2+ l cht oxi  ho

C.  Sn2+ l cht kh,  Cr3+ l cht oxi  ho

D.  Cr3+ l cht kh,  Sn2+ l cht oxi  ho.

2. Kim loi  trong cp oxi  ho  kh no sau  y c th phn ng vi  ion  Ni2+ trong 
cp Ni2+/Ni  ?

A.  Pb2+/Pb B.  Cu2+/Cu

C.  Sn2+/Sn D.  Cr3+/Cr.

3. Trong phn ng :  Fe  + H2SO4 Fe2(SO4)3 + H2O  + SO2 c bao nhiu

nguyn t Fe b  oxi  ho v bao nhiu  phn t H2SO4 b  kh ?

A.  2  v 3 B.  1  v 1

C.  3 v 2 D.  2  v 6.

4. Vit cc phng trnh  ho hc cho nhng chuyn i  sau  :

5. S n  mn st,  thp l qu trnh  oxi  ho  kh.

a)  Gii  thch  v vit phng trnh  ho hc ca phn ng xy ra khi  st,  thp b  n  mn.

b) Km hoc thic trng ngoi  vt bng st,  thp c tc dng bo v st khi  b  n mn.
Hy gii  thch  mt thc t l sau  mt thi  gian  s dng th vt c trng bng km
c hiu  qu bo v tt hn vt c trng thic.  

Bit :  

c)  V sao thic c dng nhiu  hn  km  bo v kim loi  dng ch to hp ng
thc phm.  Cn km li  c dng  nhiu  hn thic  bo v ng dn  nc,  x,
chu, . . .?

+ + +
=  = =2 2 2

o o o

Zn /Zn Fe /Fe Sn /Sn
E 0,76V ;E 0,44V ; E 0,14V.
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Cr
(1 )

CrCl2 Cr(OH)2 Cr(OH)3 Na[Cr(OH)4]
(2) (3) (4)

(6)

CrCl3

(5)

CrCl3



6. a)  T Fe,  hy trnh  by 3 phng php iu  ch trc tip mui  FeSO4.  Vit cc 

phng trnh  ho hc.

b)  T hn hp Ag v Cu,  hy trnh  by 3 phng php ho hc tch ring Ag v Cu.

Vit cc phng trnh  ho hc.

7. C 3 l,  mi  l ng 1  trong 3 hn hp sau  :  Fe v FeO,  Fe v Fe2O3,  FeO v Fe2O3.

Hy dn ra cch nhn bit hn  hp cht ng trong mi  l bng phng php ho hc

v vit cc phng trnh  ho hc.

8. Kh 2,4 gam hn hp CuO v mt oxit st c t l s mol  1  :  1 .  Sau  phn ng thu  c

1 ,76 gam cht rn,  em ho tan  vo dung dch  HCl  d thy thot ra 0,448 l t kh (ktc).

Xc nh  cng thc ca oxit st.

9. Dung dch  A l FeSO4 c ln  tp cht Fe2(SO4)3.   xc nh  nng  mol  ca mi

cht trong dung dch  A,  ngi  ta tin  hnh  nhng th nghim sau  :

Th nghim 1  :  Thm dn dung dch NaOH vo 20 ml  dung dch A cho n d,  un nng.

Lc ly kt ta,  nung trong khng kh  nhit  cao ti  khi  khi  lng khng i,  

c cht rn  duy nht c khi  lng 1 ,2 gam.

Th nghim 2 :  Thm vi  git dung dch  H2SO4 vo 20 ml  dung dch  A,  ri  nh dn

tng git dung dch  KMnO4 vo dung dch  trn,  lc nh.  Khi  dung dch  c mu  hng

th ngng th nghim,  ngi  ta  dng ht 1 0 ml  dung dch  KMnO4 0,2M.

a)  Gii  thch  qu trnh  th nghim v vit cc phng trnh  ho hc.

b)  Tnh  nng  mol  ca mi  cht c trong dung dch  A ban u.

c)  Bng phng php ho hc no c th loi  b c tp cht trong  dung dch  A

ban u  ? Vit phng trnh  ho hc ca phn ng  dng.

223



luyn tp 
tnh cht ca ng v hp cht ca ng

s lc v cc kim loi Ag, Au, Ni, Zn, Sn, Pb

 Cng c tnh  cht ca ng v hp cht ca ng.

 H thng ho v tnh  cht,  ng dng ca mt s kim loi.

 Vn dng kin thc gii  thch hin tng,  lm bi  tp,  vit phng trnh

ho hc.

I  - kin thc cn nh

A. ng v hp cht ca ng
1 . Cu to nguyn t

Cu hnh electron nguyn t Cu :  1s22s22p63s23p63d104s1 ,  vit gn l [Ar]3d104s1 .
ng thuc nhm nguyn t d.

 m in :  1 ,9.  Th in cc chun :  

2. Tnh cht ho hc ca ng v hp cht ca ng

2
o
Cu /Cu

E 0, 34V.+ = +

224

Bi

46

+ (HCl + O2),  HNO3 ,  H2SO4  ()

NH3

+ dd FeCl3,  AgNO3

+ O2  (khng kh),  to

+ cht kh (CO, NH3),  to to

khng kh,  1 000oC
H+

H+OH

kt tinh

+ khng kh m

+ kh clo kh

[Cu(NH3)4]2+

Cu2+ (dd) CuSO4.  5H2O

CuCO3 .  Cu(OH)2  (r)

CuCl2  (r)

Cu(NO3)2.  3H2O

CuO  (en) Cu2O  ()

Cu(OH)2

Cu

S oxi ho +2

 Tnh oxi ho
 Oxit,  hiroxit c tnh baz



B. S lc v cc kim loi Ag,  Au,  N i,  Zn,  Sn,  Pb

II  Bi tp

1 . Phng trnh  ho hc no sau  y biu  din  tnh  oxi  ho ca ion  kim loi  hoc hp
cht ca kim loi  ?

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

B.  Fe2+ + 2NH3 + 2H2O Fe(OH)2 +

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

D.  3CuO + 2NH3 3Cu  + N2 + 3H2O

2. Phn ng :  + Sn2+ + H+ Mn2+ + Sn4+ + H2O 

c t l s mol  ion cht kh : s mol  ion  cht oxi  ho l

A.  1  :  1 B.  2  :  1

C.  4 :  1 D.  5 :  2

3. Cho phn  ng :  K2Cr2O7 + HCl   KCl   + CrCl3 + H2O  + Cl2

Trong phn ng ny c bao nhiu  phn t HCl  b  oxi  ho ?

A.  3 B.  6

C.  8 D.  1 4





4
M nO





+

4
2NH

+

4
3NH
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Ag Au Ni Zn Sn Pb

S oxi  ho +1 ,  (+2) (+1 ),  +3 +2,  (+3) +2 +2,  +4 +2,  +4

Eo (V)
Ag+/Ag
+0,8

Au3+/Au
+1 ,5

Ni2+/Ni
0,26

Zn2+/Zn
0,76

Sn2+/Sn
0,1 4

Pb2+/Pb
0,1 3

Tnh kh Rt yu Rt yu Trung bnh Mnh Yu Yu

ng dng

  trang sc
 Ch to hp
kim
 Trong k thut
v tuyn

  trang sc
 Ch to hp
kim gi tr  cao

 Ch to hp
kim inoc
 M kim loi
 Ch to
cquy

 Trng,  m
kim loi
 Ch to hp
kim
 Pin in  ho

 Trng m kim
loi
 Ch to hp
kim

 Ch to
cquy
 Ch to hp
kim
 Cng nghip
in



4. Nu nhng iu  kin   ch tc dng vi  :  

a)  Khng kh.

b)  Axit clohiric.

c)  Axit nitric.

5. Ch v thic cng c nhiu  s oxi  ho trong cc hp cht v cng to ra hp cht

phc.  Ti  sao chng khng c xp vo nhm nhng kim loi  chuyn tip ?

6. Ngm mt l km nng 1 00 gam trong 1 00 ml  dung  dch  cha Cu(NO3)2 3M ln  vi

Pb(NO3)2 1 M.  Sau  phn  ng,  ly l km ra khi  dung dch,  khi  lng l km bng

bao nhiu  (gi s ton b kim loi  to thnh bm vo l km) ?

7. Ho tan  m gam km vo dung dch  HCl  d thot ra V1 l t kh (ktc).  Ho tan  m gam

km vo dung  dch  NaOH d thot ra V2 l t kh (ktc).  Vit phng trnh  ho hc ca

cc phn ng  xy ra v so snh V1 vi  V2.

8. 23,8 gam kim loi  X tan  ht trong dung dch  HCl  to ra ion  X2+.  Dung dch  to thnh

c th tc dng  va   vi  200 ml  FeCl3 2M  to ra ion  X4+.  Vit phng trnh  ho

hc cho phn  ng xy ra v xc nh  kim loi  X.

9. Cho 40 gam hn  hp vng,  bc,  ng,  st,  km tc dng  vi  O2 d nung nng thu

c 46,4 gam cht rn  X.  Th tch  dung dch  HCl  2M c kh nng phn ng vi  cht

rn X l bao nhiu  ?
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bi thc hnh 7
tnh cht ho hc ca crom, st, ng

v nhng hp cht ca chng

 Khc su  mt s tnh  cht ho hc ca cc kim loi  Cr,  Fe,  Cu  

v nhng hp cht ca chng bng th nghim thc hnh.

 Rn luyn thao tc th nghim an  ton,  c hiu  qu.

ni dung v cch tin hnh th nghim

Th nghim 1 : Tnh cht ho hc ca kali icromat K2Cr2O7

Cho vo ng nghim 1   2 ml dung dch K2Cr2O7 (mu da cam).  Thm dn

tng git dung dch FeSO4 v dung dch H2SO4 cho n khi c hin tng 

i mu.

M t s i mu.  Loi phn ng no  xy ra ?  Kt lun v tnh cht ca mui
kali icromat v vit phng trnh ho hc ca phn ng xy ra.

Th nghim 2 : iu ch v th tnh cht ca hiroxit st

Rt vo 2 ng nghim, mi ng 2 ml nc ct  c un si,   ngui.  Ho
tan vo ng nghim th nht mt t FeSO4,  vo ng nghim th hai mt t

Fe2(SO4)3.  Thm vo mi ng nghim vi git dung dch NaOH long.

M t cc cht kt ta va mi c to thnh.  Gii thch v vit cc phng
trnh ho hc.

Dng a thu tinh ly nhanh mi loi kt ta va c to thnh  trn ri cho
vo 2 ng nghim.  Nh vi git dung dch HCl vo mi ng nghim.  Nhn xt
v kt lun v tnh cht ho hc ca mi loi kt ta.

Th nghim 3 : Tnh cht ho hc ca mui st

Cho vo ng nghim 2 ml dung dch FeCl3.  Nh dn dn dung dch KI vo ng

nghim.  M t hin tng.  Cho bit loi phn ng no  xy ra.  Kt lun v
tnh cht ho hc ca mui FeCl3.  Vit phng trnh ho hc.
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Th nghim 4 :  Tnh cht ho hc ca ng

Cho vo 3  ng nghim, mi ng vi mnh ng.  Rt vo ng nghim th nht
1  ml dung dch H2SO4 long, vo ng nghim th hai 1  ml H2SO4 c, vo ng

nghim th ba 1  ml HNO3 long.

Nu hin tng quan st c.

un nng nh (phi cn thn) c ba ng nghim.  M t cc hin tng v vit
phng trnh ho hc ca phn ng  xy ra.
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Hieu cach nhan biet mot so cation,  anion vo c 

 trong dung dch va cach nhan biet mot so chat kh vo c.

Hieu nguyen tac cua phng phap chuan o axit - baz 

 va chuan o oxi hoa - kh.

Phng th nghim ho hc phn tch

Chng

8
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NHN BIT MT S CATION 
TRONG DUNG DCH

 Hiu  phn  ng to nn  cc sn phm c trng   nhn bit mt s 

cation  trong dung  dch.

I   Nguyn tc nhn bit mt ion trong dung dch

 nhn bit mt ion trong dung dch,  ngi ta thm vo dung dch mt thuc
th to vi ion  mt sn phm c trng nh :  mt cht kt ta,  mt hp cht
c mu hoc mt cht kh kh tan si bt,  bay khi dung dch.

II   Nhn bit cc cation Na+ v 

1 . Nhn bit cation Na+

Hu ht cc hp cht ca natri tan nhiu trong nc v khng c mu, nn

ngi ta khng dng phn ng ho hc  nhn bit ion Na+ m dng phng
php vt l th mu ngn la nh sau :  

Cho mt t mui rn ln dy platin hnh khuyn hoc nhng dy platin vo dung
dch mui natri ri a u dy  vo ngn la n kh khng mu, thy ngn
la nhum mu vng ti.  Tuy nhin,  khng kh trong phng th nghim thng
c bi,  trong bi nhiu khi c vt mui natri nn ta thy ngn la c mu vng.
V vy,  trc khi tin hnh th ta nhng dy platin nhiu ln vo dung dch HCl

sch v ch kt lun trong dung dch c mt ion Na+ khi ngn la c mu 
vng ti.  

2. Nhn bit cation 

Thm lng d dung dch kim NaOH hoc KOH vo dung dch cha ion
amoni ri un nng nh,  kh NH3 s c gii phng :

Ta nhn ra kh  bng mi khai ca n hoc s i mu ca mu giy qu tm
tm t bng nc ct (mu tm i sang mu xanh).

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

+
4NH

+
4NH
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III   Nhn bit cation Ba2+

  nhn bit cation Ba2+ v tch n khi dung dch ngi ta dng dung dch

H2SO4 long, thuc th ny to vi ion Ba
2+ kt ta mu trng khng tan trong

thuc th d.

  nhn bit cation ny ta dng dung dch thuc th K2CrO4 hoc K2Cr2O7:

mu vng ti

IV  Nhn bit cc cation Al3+,  Cr3+

c tnh chung ca 2 cation ny l to nn cc hiroxit lng tnh.  V vy,  khi
thm t t dung dch kim vo cc dung dch cha chng, u tin cc hiroxit
M(OH)3 kt ta,  sau  kt ta ny tan trong thuc th d :

Al3+ + 3OH Al(OH)3

Al(OH)3 + OH [Al(OH)4]


Cr3+ + 3OH Cr(OH)3

mu xanh

Cr(OH)3 + OH [Cr(OH)4]


mu xanh

V Nhn bit cc cation Fe2+,  Fe3+,  Cu2+,  N i2+

1 . Nhn bit cation Fe3+

 Thuc th c trng ca ion Fe3+ l dung dch cha

ion thioxianat SCN,  n to vi ion Fe3+ cc ion phc
cht c mu  mu :

Fe3+ + 3SCN Fe(SCN)3
 Cho dung dch kim NaOH, KOH hoc NH3 vo

dung dch cha ion Fe3+,  kt ta Fe(OH)3 mu nu 

s to thnh (hnh 8.2)  :

Fe3+ + 3OH Fe(OH)3 

mu nu 













42BaCrO 2H+  +
2 2

2 7 22Ba Cr O H O+ + +

4BaCrO 2 2
4Ba CrO+ +

4BaSO 
2 2

4Ba SO+ +
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Kt ta Fe(OH)3



2. Nhn bit cation Fe2+

 Cho dung dch kim OH hoc NH3 vo dung dch Fe
2+ th

kt ta Fe(OH)2 mu trng hi xanh s to thnh (hnh 8.3).

Ngay sau ,  trong dung dch kt ta ny tip xc vi oxi
khng kh v b oxi ho thnh Fe(OH)3 :

4Fe(OH)2 + O2 + 2H2O 4Fe(OH)3

V vy,  kt ta ang t mu trng hi xanh, chuyn dn sang
mu vng ri cui cng thnh mu nu .

 Cc dung dch cha Fe2+ lm mt mu dung dch thuc

tm c mt ion H+ ca mi trng axit :

MnO4
 + 5Fe2+ + 8H+ Mn2+ + 5Fe3+ + 4H2O

mu tm hng                                khng mu

3. Nhn bit cation Cu2+

Thuc th c trng ca ion Cu2+ l dung dch NH3.  Dung

dch thuc th  u tin to vi ion Cu2+ kt ta Cu(OH)2
mu xanh (hnh 8.4),  sau  kt ta ny b ho tan trong

thuc th d to thnh ion phc [Cu(NH3)4]
2+ c mu xanh

lam c trng :  

Cu2+ + 2NH3 + 2H2O Cu(OH)2 +

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

mu xanh lam

4. Nhn bit cation Ni2+

Cc dung dch mui niken (u c mu xanh l cy) tc dng
vi cc dung dch NaOH, KOH to thnh kt ta hiroxit
Ni(OH)2 mu xanh lc (hnh 8.5),  khng tan trong thuc th

d, nhng tan c trong dung dch NH3 to thnh ion phc

mu xanh :  

Ni2+ + 2OH Ni(OH)2

mu xanh lc

Ni(OH)2 + 6NH3 [Ni(NH3)6]
2+ + 2OH

mu xanh







42NH+
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Kt ta Cu(OH)2
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Bi tp

1 . C 5 dung  dch  ring r,  mi  dung dch  cha 1  cation  sau  y:  NH4
+,  Mg2+,  Fe2+,  Fe3+,

Al3+ (nng  khong 0,1 M).  Dng dung dch  NaOH cho ln  lt vo tng dung dch

trn,  c th nhn bit ti  a c my dung dch  ?

A.  2  dung dch   B.  3 dung dch  

C.  1  dung dch   D.  5 dung dch

2. C 5 l cha ho cht mt nhn  mi  l ng mt trong  cc dung dch  cha cation  sau

(nng  mi  dung  dch  khong 0,01 M) :  Fe2+,  Cu2+,  Ag+,  Al3+,  Fe3+.  Ch dng 1  dung

dch  thuc th l KOH c th nhn bit c ti  a my dung dch  ?

A.  2  dung dch  B.  3 dung dch

C.  1  dung dch  D.  5 dung dch

3. Mt dung  dch  cha ng thi  cc cation  Ba2+,  NH4
+,  Cr3+.  Trnh  by cch nhn bit

s c mt tng cation  trong dung dch.

4. Mt dung dch  cha ng thi  cc cation  Ca2+,  Al3+,  Fe3+.  Trnh  by cch nhn bit s

c mt tng cation  trong  dung  dch.

5.  Mt dung dch  cha ng thi  cc cation  Fe2+,  Al3+,  N i2+.  Trnh  by cch nhn bit s

c mt tng cation  trong  dung  dch.
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NHN BIT MT S ANION
TRONG DUNG DCH

 Bit phn ng nhn bit mt s anion  trong dung dch.

NHN XT CHUNG

Khi nhn bit cc ion trong dung dch,  cn nh rng s
c mt ca mt s ion trong dung dch cn ph thuc
vo s c mt ca cc ion khc c kh nng phn ng
vi chng.  

1 . Nhn bit anion 

Nu trong dung dch khng c cc anion c kh nng
oxi ho mnh th c th dng bt Cu hoc vi mu l
Cu mng v mi trng axit ca axit sunfuric long 

nhn bit anion 

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

Bt Cu tan ra to thnh dung dch mu xanh, kh NO
khng mu bay ln gp kh oxi ca khng kh,  to
thnh kh NO2 c mu nu .

2NO   + O2 2NO2

mu nu 

2. Nhn bit anion 

Thuc th c trng cho anion ny l dung dch BaCl2
trong mi trng axit long d  (HCl hoc HNO3 long) :

Ba2+ + BaSO4

Mi trng axit d l cn thit,  v mt lot anion nh :

cng cho kt ta trng vi2 3 2 2
3 4 3 4CO , PO ,SO ,HPO   

2
4SO 

2
4SO



32NO

3NO :


3NO
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ion Ba2+,  nhng cc kt ta  u tan trong cc dung
dch HCl hoc HNO3 long, ring BaSO4 khng tan.

3. Nhn bit anion Cl

Thuc th c trng ca anion ny l dung dch bc
nitrat AgNO3 trong mi trng HNO3 long :

Ag+ + Cl AgCl

Cc anion Br,  I cng cho phn ng tng t,  to thnh
cc kt ta AgBr v AgI tng ng c  tan nh hn
AgCl nhiu.  Tuy nhin,  khc vi AgBr v AgI,  AgCl tan
c trong dung dch NH3 long :  

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

nn c th dng dung dch NH3 long  tch AgCl ra

khi hn hp vi AgBr v AgI.

4. Nhn bit anion 

Axit H2CO3 l axit yu, d bay hi,  d dng phn hu

ngay ti nhit  phng :

H2CO3 CO2 + H2O

V vy, anion ch tn ti trong cc dung dch baz,

CO2 rt t tan trong nc, nn khi axit ho dung dch

bng cc dung dch axit mnh (HCl, H2SO4 long)

th CO2 s gii phng ra khi dung dch,  gy si bt

kh mnh.  Nu dng dng c c bit ng lng d
nc vi trong, ta s quan st c s to thnh kt ta
trng CaCO3 lm vn c nc vi trong  :  

+ 2H+ CO2 + H2O

CO2 + Ca(OH)2 CaCO3 + H2O  

2
3CO 

2
3CO 

2
3CO 



2
3

CO
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Hnh 8.9. ng nghim 2  nhnh  iu ch v nhn bit CO2

1 ) Dung dch ;  2)  Nc vi trong ;  3)  Nt cao su.

Bi tp

1 . C 5 dung dch  ho cht khng nhn,  mi  dung dch  nng  khong 0,1 M ca mt
trong cc mui  sau  :  KCl,  Ba(HCO3)2,  K2CO3,  K2S,  K2SO3.  Ch dng  mt dung dch
thuc th l dung dch  H2SO4 long nh trc tip vo mi  dung dch,  th c th phn
bit ti  a my dung dch  ?

A.  1  dung dch. B.  2  dung dch.   

C.  3 dung dch.   D.  5 dung dch.

2. Hy trnh  by phng php ho hc  phn bit 2  anion  v

3. C dung dch  cha cc anion  Hy nu  cch nhn bit tng ion  trong

dung dch  .  Vit cc phng trnh  ho hc.

4.  C dung dch  cha cc anion  Hy nu  cch nhn bit tng  ion  trong

dung dch.  Vit cc phng trnh  ho hc.

, .
2 2

3 4
SO SO

, .
2

3 3
NO C O

.
2

3
SO

2

3
C O

2
3CO
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NHN BIT MT S CHT Kh

 Bit phn  ng  to thnh  sn  phm c trng   nhn  bit 

mt s cht kh v c.

I   Nguyn tc chung  nhn bit 

 nhn bit mt cht kh,  ngi ta c th da vo tnh cht vt l hoc tnh cht
ho hc c trng ca n.  Th d, c th da vo mi trng thi c bit ca
H2S  nhn ra kh ny,  hoc nhn ra kh NH3 bng mi khai c trng ca n.  

II   Nhn bit mt s cht kh

1 . Nhn bit kh CO2

Kh CO2 khng mu, khng mi,  nng hn khng kh,  rt t tan trong nc, nn

khi to thnh t dung dch nc n si bt kh mnh.

+ 2H+ CO2 + H2O

+ H+ CO2 + H2O

 hp th kh CO2,  ngi ta thng dng bnh ng lng d dung dch

Ba(OH)2 hoc lng d dung dch Ca(OH)2.  Kh CO2 b hp th ng thi to

thnh kt ta trng :  

CO2 + Ba(OH)2 (d) BaCO3 + H2O

2. Nhn bit kh SO2

 Kh SO2 khng mu, nng hn khng kh,  c mi hc,  gy ngt v c,  lm

vn c nc vi trong nh CO2.

 Thuc th tt nht  hp th kh SO2 ng thi nhn bit n v phn bit n

vi kh CO2 l dung dch brom d hoc dung dch iot d u c mu  nu :   

SO2 + Br2 + 2H2O H2SO4 + 2HBr 

SO2 + I2 + 2H2O H2SO4 + 2HI 

V vy,  kh SO2 lm nht mu dung dch brom hoc dung dch iot.







3HCO

2
3CO 
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3. Nhn bit kh Cl2

Kh Cl2 c mu vng lc,  nng hn khng kh,  mi hc,  c,  t tan trong nc.

Ta c th nhn ra mt lng kh clo rt nh c trong khng kh bng mi hc
rt c bit ca n.

Dng giy tm KI v h tinh bt thm t  nhn ra kh clo (cng nh dng
giy   nhn bit ozon) :

Cl2 + 2KI 2KCl + I2

I2 to vi h tinh bt mt hn hp c mu xanh tm.

4. Nhn bit kh NO2

NO2 nng hn khng kh,  mu nu ,  c,  t tan trong nc v phn ng c

vi nc to thnh HNO3 :  

4NO2 + O2 + 2H2O 4HNO3

Nhn ra HNO3 bng bt Cu.

Khi nng  kh NO2  ln ta cng c th nhn ra bng mu nu  ca n.

5. Nhn bit kh H2S

H2S l kh khng mu, nng hn khng kh,  c mi trng thi v c.  Lng

rt nh kh H2S c trong khng kh cng d dng nhn ra nh mi trng thi

kh chu ca n.  Kh H2S d to kt ta sunfua c mu vi cc dung dch ca

nhiu mui ngay trong mi trng axit :  

H2S + Cu2+ CuS + 2H+

mu en

H2S   + Pb2+ PbS + 2H+

mu en

Do ,  c th dng ming giy lc tm dung dch mui ch(II)  axetat khng
mu  nhn bit s c mt ca kh ny (phn ng trn xy ra to thnh kt ta

mu en trn ming giy lc c tm mui Pb2+ c thm t bng nc).

6. Nhn bit kh NH3

NH3 l kh khng mu, nh hn khng kh,  tan nhiu trong nc, c mi khai

c trng, kch thch mt v h thng h hp rt mnh.  Lng rt nh kh ny
trong khng kh cng khin ta nhn ra ngay bng mi khai rt c trng 
ca n.
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NH3 tan nhiu trong nc v l mt baz yu, nn dng ming giy qu tm

thm t bng nc ct c th nhn bit c kh NH3 trong khng kh.  Khi 

mu tm ca giy qu chuyn thnh xanh, cng vi mi khai ca kh.  Phn ng
ny khng nh s c mt ca NH3 trong khng kh.

Bi tp

1 .  Kh CO2 c ln  tp cht l kh HCl.   loi  tr tp cht HCl   nn cho kh CO2

i  qua dung dch  no sau  y l tt nht ?

A.  Dung dch  NaOH d 

B.  Dung dch  NaHCO3 bo ho d

C.  Dung dch   Na2CO3 d 

D.  Dung dch  AgNO3 d.

2. C th dng  dung  dch  nc vi  trong  phn bit 2  kh CO2 v SO2 c khng ?
Ti  sao ?

3. Cho hn hp 2 kh CO2 v SO2.  Hy trnh  by cch tch ng thi  nhn bit s c
mt tng  kh trong hn hp .  Vit cc phng trnh  ho hc.

4. Chn thuc th thch  hp  phn bit cc cp cht sau  y.

a)  FeS v FeCO3.

b)  Na2SO4 v Na2SO3.
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CHUN  AXIT  BAZ

 Bit s chun ,  nguyn tc ca phng php chun  axit baz,  

t  hiu  c mt s ng dng ca n.

I  Phng php phn tch chun  

Phng php phn tch chun  l phng php ho hc nh lng, da trn
s o th tch dung dch thuc th c nng   bit phn ng vi mt th tch
xc nh dung dch ca cht c nng  cha bit cn xc nh. Cch xc nh
nng  ca dung dch  gi l s chun .

Trong phng php phn tch chun ,  ngi ta dng nhiu loi phn ng 
ho hc nh phn ng trung ho,  phn ng oxi ho kh v ly tn ca cc
loi phn ng  t tn cho phng php, nn ta c phng php chun  
axit baz, phng php chun  oxi ho kh.

Ch  :  Mi php chun  tin hnh ba ln  ly kt qu trung bnh ca ba
ln .

1 . S chun 

Trong phn tch chun ,  dung dch thuc th  bit chnh xc nng  gi
l dung dch chun. Khi chun  ngi ta thm t t dung dch chun ng
trong buret vo dung dch cn xc nh nng  ng trong bnh tam gic.  
Thi im m cht cn xc nh nng  va tc dng ht vi dung dch chun
gi l im tng ng.   nhn bit im tng ng, ngi ta dng nhng
cht gy ra nhng hin tng m ta d quan st c bng mt nh s i mu,
s xut hin kt ta c mu hoc lm c dung dch xy ra ti im tng
ng hoc st im tng ng, nhng cht  gi l cht ch th.  Cht ch
th cho php ta ngng thm dung dch chun vo  kt thc chun .  Thi
im kt thc chun  l im cui.

Da vo phng trnh ho hc ca phn ng chun ,  th tch,  nng  dung
dch chun  dng v th tch dung dch cn xc nh nng  ta xc nh
c nng  mol ca n.

2. Dng c trong phn tch

Buret : l mt ng thu tinh hnh tr nh c khc  theo chiu di,  u di
ca n c tht li v c lp mt kho thu tinh  iu khin cho dung dch
chun chy ra t t theo tng git ni tip nhau (hnh 8.10).
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Hnh 8.10.

Mt s loi buret v cch c ng
th tch dung dch trong buret.

Pipet :  ly mt th tch chnh xc dung dch
cht cn phn tch (cht cn chun ),  ngi ta
dng mt dng c gi l pipet (hnh 8.11 ).  Pipet
l ng thu tinh di,  b c ch to phnh ra 
khong gia,  mt u c ko di.  ng c vch
mc.  Mt s pipet c dng xilanh.  Th tch cht
lng cha trong pipet c biu din bng ml v
c ghi trn thnh ngoi  ch phn phnh ra.
Cc pipet dng xilanh c khc  chnh xc ti
0,1  ml.
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Hnh 8.12 th hin thao tc khi chun .  Tay phi cm bnh tam gic,  lc nh
dung dch trong bnh bng cch xoay vng mt cch nh nhng, tay tri iu
khin kho buret  thm t t tng git dung dch chun ri lin tip vo bnh
tam gic.

Hnh 8.12. Chun 

II   Chun  axit baz

1 . Nguyn tc chung

Chun  axit  baz, hay cn gi l chun  trung ho,  l phng php phn
tch chun  c s dng rt rng ri  xc nh nng  cc dung dch axit
hoc cc dung dch baz.  Trong phng php ny ngi ta dng dung dch
kim (NaOH hoc KOH)  bit chnh xc nng  lm dung dch chun 
chun  dung dch axit hoc dng dung dch axit mnh (HCl,  H2SO4,  HNO3)

 bit chnh xc nng   chun  dung dch baz.  Thc cht cc phn ng
chun  l phn ng trung ho.  Th d, chun  dung dch HCl cha bit
nng  bng dung dch chun NaOH :  

HCl + NaOH NaCl + H2O (1 )

Chun  dung dch CH3COOH bng dung dch chun NaOH :  

CH3COOH + NaOH CH3COONa + H2O  (2)

Chun  dung dch NH3 bng dung dch chun HCl :

NH3 + HCl NH4Cl    (3)  
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Trong qu trnh chun ,  pH ca dung dch thay i lin tc.  Ti im tng
ng, tc l thi im m dung dch chun va trung ho ht dung dch axit
hoc baz cn chun ,  pH ca dung dch ph thuc vo bn cht ca axit
hoc baz cn chun  v nng  ca chng.  Vi phn ng (1 ),  pH ti im
tng ng l pH ca dung dch NaCl bng 7,0 v khng ph thuc vo nng
 ca NaCl.  pH ti im tng ng ca phn ng (2)  l pH ca dung dch
CH3COONa (baz yu),  nn pH  ln hn 7.  pH ti im tng ng ca

phn ng (3)  l pH ca dung dch NH4Cl (l axit yu),  nn pH  nh hn 7.  

 nhn ra im tng ng ca phn ng chun ,  ngi ta dng cht ch
th gi l cht ch th axit  baz hay cht ch th pH.   l axit hu c hoc
baz hu c yu m mu sc ca dng phn t v ca dng ion khc nhau, 
nn mu ca cht ch th ph thuc vo pH ca dung dch.  

Bng sau y ghi khong pH i mu ca 3  cht ch th thng c s dng
nhiu trong chun  axit  baz.

Vi mi phn ng chun  axit  baz ngi ta chn cht ch th no c
khong pH i mu trng hoc rt st vi pH ca im tng ng ca s
chun  .

Khi chun   trnh nhng sai s ln,  ngi ta dng cc dung dch chun c
nng  gn vi nng  ca dung dch cht cn xc nh.  Th d,  gi s phi
chun  20,00 ml dung dch HCl 0,100M bng dung dch chun NaOH.  Trong
trng hp ny ta khng nn dng dung dch NaOH c nng  ln,  th d
1 ,00M.  Trong trng hp ny im tng ng s t c khi thm vo

(ml) dung dch NaOH 1 ,00M.  Trong trng hp ,  nu

khi cho d 1  git dung dch chun c th tch 0,05ml th sai s s l

.  V th,  ta nn dng dung dch NaOH 0,100M  chun 

th khng mc cc sai s ln.

0, 05
.100 2, 5%

2
=

0,100
20,00 2,00

1, 00
 =
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Tn cht ch th Khong pH i  mu Mu dng axit  dng baz

Metyl  da cam 3,1   4,4   Vng

Metyl   4,2  6,3   Vng

Phenolphtalein 8,3  1 0,0 Khng mu  



2. Chun  dung dch HCl  bng dung dch chun NaOH

Trc ht ta hy xt s bin thin pH trong qu trnh chun .  Gi s ta chun
 Voml dung dch HCl nng  Co mol/l bng dung dch chun NaOH nng

 C mol/l.

Phn ng chun  :

HCl + NaOH NaCl + H2O (1 )

Trc im tng ng, khi thm V ml dung dch NaOH vo, nng  ion H+

c tnh theo cng thc :   (2)

Ti im tng ng, ta c dung dch NaCl c pH = 7.

Sau im tng ng, tc l khi  thm vo lng d dung dch NaOH, th :  

(3)

pOH =  lg [OH]    ;   pH = 14  pOH (4) 

Th d, p dng cc cng thc trn,  khi chun  100 ml dung dch HCl
0,100M bng dung dch chun NaOH 0,100M, ta tnh c pH trong qu trnh
thm dn dung dch chun NaOH vo v cc kt qu c ghi trong bng sau :

Nh vy,  xung quanh im tng ng c mt s thay i pH rt t ngt :
Khi thm 99,9 ml NaOH vo tc l khi  chun  99,9% lng axit th pH
ca dung dch bng 4,3.  Khi thm vo 100,1  ml NaOH tc l khi  chun 
qu 0,1% th pH ca dung dch bng 9,7 tc l bc nhy pH l 5,4 n v
pH.  Nu ta chn cc cht ch th no c khong i mu nm trong khong t
4,3  n 9,7  kt thc chun  th sai s khng vt qu 0,1%.  Ta thy trong
trng hp ny c th dng mt trong 3  cht ch th metyl da cam, metyl  v 
phenolphtalein lm cht ch th.

 Cch chun  :  Ly dung dch chun NaOH vo buret.  Ly dung dch HCl
cn xc nh nng  vo bnh tam gic sch (dng pipet).  Thm vo  
1   2 git cht ch th,  th d phenolphtalein.  Thm t t dung dch chun vo
n khi dung dch cht ch th chuyn mu t khng mu sang mu hng th
kt thc.  c th tch dung dch chun  tiu tn.

o o

o

CV C V
[OH ]

V V



=

+

o o

o

C V CV
[H ]

V V
+


=

+
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VNaOH 0 1 0 50 90 99 99,9 1 00 1 00,1 1 01 1 1 0

pH 1 1 ,1 1 ,48 2,28 3,30 4,30 7,0 9,70 1 0,7 1 1 ,68



 Cch tnh : Nng  mol ca dung dch HCl c tnh theo cng thc

Bi tp

1 . Khi  nim s chun  ? Khi  nim im tng ng ? Khi  nim im cui.  Cho 
th d  minh  ho.

2. Cn phi  thm bao nhiu  ml  dung dch  NaOH 0,25M vo 50 ml  dung dch  hn hp
HCl  0,1 M v H2SO4 0,05M  thu  c dung dch  c pH  = 2,0 ?

A.  43,75 ml    B.  36,54 ml      

C.  27,75 ml      D.  40,75 ml

3. T cc s l iu  sau  hy v  th  biu  din  s bin thin  pH  ca dung  dch  trong qu
trnh  chun  dung  dch  HCl  0,1 00M bng dung dch  NaOH 0,1 00M.  Trc honh ghi
th tch  dung dch  NaOH,  trc tung ghi  pH  ca dung dch.  ng biu  din  trn   th
 gi  l ng nh  phn.

NaOH NaOH
HCl

HCl

V .C
C   

V
=
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pH 1 1 ,1 1 ,48 2,28 3,30 4,30 7,0 9,70 1 0,7 1 1 ,68



CHUN  OXI  HO � Kh
bng PHNG PHP
PEMANGANAT

 Bit nguyn  tc ca phng  php chun   oxi  ho � kh 

thng qua phng php pemanganat.

 Bit mt s ng dng ca n.

Phng php chun  pemanganat hay cn gi l php o pemanganat l
phng php c s dng kh ph bin  chun  dung dch ca nhiu cht

kh khc nhau trong mi trng axit mnh, v trong mi trng  ion 

c tnh oxi ho mnh, n b kh v ion Mn2+ khng mu :  

� 5e � 8H+ Mn2+ � 4H2O

Do ,  c th dng dung dch chun KMnO4 c mu tm hng  chun 

dung dch cht kh, th d :

� 5Fe2+ � 8H+ Mn2+ � 5Fe3+ � 4H2O 

� 5H2O2 � 6H+ 2Mn2+  � 5O2 � 8H2O

Trong php o ny ngi ta thng dng dung dch
KMnO4 nng  0,02M lm dung dch chun, dung

dch H2SO4 3  � 4M  to mi trng axit.  Dung

dch KMnO4 c th b phn hu di tc dng ca

nh sng, v vy,  ngi ta ng dung dch chun 
trong cc chai bng thu tinh mu nu c nt thu
tinh mi nhm.  Khi chun  cc dung dch cc cht
kh to thnh sn phm, thc t khng c mu,
chng hn, chun  dung dch FeSO4 trong mi

trng H2SO4 khng cn phi dng cht ch th,  

v sau khi phn ng oxi ho va ht ion Fe2+,  mt
git dung dch KMnO4 d s lm dung dch chuyn

t khng mu sang mu hng.   

42MnO

4MnO

4MnO

4MnO
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Hnh 8.13.

Chun  Fe2+ bng 4MnO



Bi tp

1 .  xc nh  hm lng ca FeCO3 trong qung xierit,  ngi  ta lm nh sau  :  Cn

0,600 gam mu qung,  ch ho n theo mt quy trnh  hp l ,  thu  c dung dch

FeSO4 trong mi  trng H2SO4 long.  Chun  dung dch  thu  c bng dung dch

chun KMnO4 0,025M th dng va ht 25,2 ml  dung dch  chun.  Thnh phn 

phn  trm theo khi  lng ca FeCO3 trong qung l

A.  1 2,1 8%.  B.  60,9%   

C.  24,26%                 D.  30,45%.

2. Trnh by nguyn tc php o pemanganat xc nh  nng  ca :

a)  Dung dch  FeSO4.

b)  Dung dch  H2O2.

3. Cho dung dch  A cha hn hp FeSO4 v Fe2(SO4)3 trong mi  trng H2SO4 long.

Ly 25,00  ml  A ri  chun   bng  dung  d ch  KMnO4 0,025 M  th   ht 

1 8,1 5 ml  dung dch  .  Li  ly 25,00 ml  A na ri  thm vo  lng d dung  dch

NH3,  lc,  ra kt ta,  nung kt ta trong khng kh  nhit  cao n khi  lng

khng i,  cn  c 1 ,2  gam.

a.  Vit cc phng trnh  ho hc.

b.  Tnh  nng  mol  ca cc mui  st.
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Luyn tp
NHN BIT MT S ION

TRONG DUNG DCH

 Cng c cch nhn bit mt s ion  trong dung dch  hn hp n gin.

 Cng  c nguyn  tc xc nh  nng   mui  amoni  bng  

phng php chun  axit  baz.

I   Kin thc cn nh

1 . Nhn bit cc cation t mt dung dch hn hp n gin

Bng di y tm tt tnh cht ca mt s cation thng gp vi mt s 
thuc th.

2. Nhn bit cc anion t mt dung dch hn hp n gin
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Cation Thuc th Hin tng Gii  thch

Ba2+ trong H2SO4 long2
4

SO 
 trng (khng tan
trong mi  trng axit)

+ +  2 2

4 4
Ba SO BaSO

Fe2+ OH  trng xanh Fe2+ + 2OH  Fe(OH)2

Fe3+ OH  nu  Fe3+ + 3OH  Fe(OH)3

Al3+ OH d  keo trng sau  tan
 

+   
O H O H3

3 4
Al Al(O H )  [Al(O H ) ]

Cu2+ NH3 d  xanh sau  to thnh
dung dch  xanh lam

+ +
 3 3ddNH NH2 2

2 3 4
C u C u(O H ) [C u(NH ) ]

Anion Thuc th Hin tng Gii  thch


3

NO 
Bt Cu  trong H2SO4

long

Dung dch  mu xanh,
kh ho nu  trong
khng kh

 + ++ +  + +2

3 2
3C u 2NO 8H  3C u 2NO 4H O

2
4

SO  Ba2+ trong H2SO4 long  trng (khng tan
trong mi  trng axit)

+ +  2 2

4 4
Ba  S O BaS O

Cl Ag+ trong HNO3 long  trng (khng tan
trong mi  trng axit)

Ag+ + Cl  AgCl

2
3

C O  H+
Si bt kh (kh ny
lm vn c nc vi
trong)

 ++  +2

3 2 2
C O 2H H O C O



Th d :  Nhn bit cc cation trong dung dch hn hp Ba2+,  Fe3+,  Al3+,  Cu2+

trong mt dung dch.  

Da vo tnh cht ca cc cation trong hn hp ny,  ta dng 2 thuc th nhm
l dung dch H2SO4 long v dung dch NaOH d.  

a) Ly mt t dung dch hn hp vo ng nghim, thm vo lng d dung dch

H2SO4 long  tch,  ng thi nhn bit Ba
2+ v ch c ion ny to kt ta rt

kh tan vi H2SO4.  em lc kt ta,  thu ly dung dch nc lc cha cc cation

cn li (Fe3+,  Al3+,  Cu2+)  v axit d.  

b) Thm vo nc lc lng d dung dch NaOH  kt ta ht Fe3+,  Cu2+ di

dng Fe(OH)3 v Cu(OH)2 v tch Al3+ di dng phc tan lc 

tch ring kt ta v dung dch cha ion ca phc .

c) Thm vo kt ta Fe(OH)3,  Cu(OH)2 lng d dung dch NH3  ho tan v

nhn bit Cu(OH)2 di dng dung dch phc [Cu(NH3)4]
2+ c mu xanh lam

v cn li kt ta Fe(OH)3 c mu nu .  

d) Thm vo  nc lc cha [Al(OH)4]
,  OH d dung dch NH4Cl v un nng

nh  Al(OH)3 kt ta li :

3. Nhn bit mt s cht kh

ot
3 3 2Al(OH) NH H O  +  +4 4NH [Al(OH) ]+ +

ot
3 2NH H O  +

4NH OH+ +

4[Al(OH) ] ,
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Kh Thuc th Hin tng Gii  thch

CO2 Ba(OH)2 d  trng CO2 + Ba(OH)2  BaCO3 + H2O

SO2

(mi  hc)
Nc brom Mt mu nc brom SO2 + Br2 + 2H2O  H2SO4 + 2HBr

Cl2 (mi  sc,

mu vng)
KI + h tinh  bt

Chuyn mu xanh
tm

Cl2 + 2KI  2KCl  + I2

H2S (mi  trng

thi)
Cu2+,  hoc Pb2+  en H2S + Cu2+  CuS + 2H+

NH3 (mi  khai) Qu tm m
Qu tm chuyn
thnh mu xanh

Dung dch  NH3 c tnh  baz



4. Xc nh nng  mui amoni bng phng php trung ho

Da vo tnh cht ca ion tc dng vi cc dung dch kim d to thnh

NH3 c th bay hi hon ton khi dung dch khi un nng, ngi ta xc nh

nng  cc mui amoni bng cch chng ct n  hp th kh NH3 vo mt

lng d nhng bit chnh xc dung dch HCl.  Sau  chun  lng HCl cn
li bng phng php axit-baz, thng dng metyl da cam lm cht ch th.  

+ OH d NH3 + H2O

NH3 + HCl NH4Cl

HCl (cn li) + NaOH NaCl + H2O 

Quy trnh xc nh c tin hnh nh sau :  Cho dung dch vo bnh cu,

ly vo bnh tam gic mt th tch xc nh dung dch HCl  bit chnh xc
nng  (th d,  50,00ml HCl 0,2M), cho vo  23  git cht ch th metyl 
da cam.  Cho dung dch KOH c vo phu ri m kho cho KOH chy vo
bnh cu.  Dng n cn un nng bnh cu  ct NH3 cho n hp th ht vo

bnh tam gic ng HCl :

NH3 + HCl NH4Cl

Sau khi phn ng kt thc,   ngui dung dch trong bnh tam gic v chun 
lng HCl cn li bng dung dch chun NaOH n khi cht ch th i mu.

Gi s  dng ht 15,5  ml dung dch chun NaOH 0,2M.  S mol c

tnh nh sau :  

II   Bi tp
1 . C cc l ho cht mt nhn trong mi  l ng mt trong  cc dung  dch  sau  :  FeCl2,

(NH4)2SO4,  FeCl3,  CuCl2,  AlCl3,  NH4Cl.  Ch dng cc ng nghim v dung dch  NaOH
ln  lt thm vo tng dung  dch  c th nhn bit ti  a c my dung dch  trong  s
cc dung dch  k trn  ?
A.  2  dung dch  B.  3 dung dch
C.  4 dung dch D.  5 dung dch.

2. Cho dung dch  A cha cc cation  Ba2+,  Fe3+,  Cu2+.  Trnh  by cch nhn bit s c mt
ca cc cation   trong A.

3.  Cho cc dung  dch  cha cc ion  ring bit Mg2+,  Al3+,  N i2+,  Cl,  Trnh  by cch

nhn bit s c mt ca cc ion  trong dung dch  .

.2
4

SO

4

3
NH

50.0,2  15,5.0,2 
n 6, 9.10

1000+


= =

4NH+



4NH+





ot


4NH+

4NH+
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bi Thc hnh 8
NHN BIT MT S ION TRONG DUNG DCH

 Bit cch thao tc,  th nghim an  ton,  chnh  xc.

 Lm th nghim chng minh  mt s tnh  cht  nhn bit cc 

ion  Fe2+,  Fe3+,  Cu2+,  

Ni dung v cch tin hnh th nghim

Th nghim 1 . Nhn bit v 

 Ly dung dch (NH4)2CO3 cho tc dng vi dung dch HCl long, quan st

hin tng.

 Ln lt cho dung dch (NH4)2CO3 v Na2CO3 tc dng vi lng d dung

dch NaOH, un nng nh,   trn ming mi ng nghim mt mnh giy qu
tm thm t nc ct.  Quan st s i mu ca giy qu, ng thi ngi mi
ca kh bay ra.  Vit cc phng trnh ho hc v kt lun v cch nhn bit 
2 dung dch mui cacbonat trn.

Th nghim 2. Nhn bit cc ion Fe2+,  Fe3+

 Cho dung dch KSCN tc dng vi dung dch Fe3+.  Nhn xt.

 Cho dung dch KOH hoc NH3 ln lt tc dng vi dung dch Fe
3+.   lng

kt ta.  Quan st.

 Cho dung dch Fe2+ tc dng vi dung dch NaOH hoc NH3.   lng kt ta

v nhn xt.   yn kt ta trong dung dch sau mt lc.  Quan st v nhn xt
s thay i mu ca kt ta.  Vit phng trnh phn ng.

Th nghim 3. Nhn bit cation Cu2+

Ly vo ng nghim mt t dung dch Cu2+.  Thm t t dung dch NH3 long

theo thnh ng nghim vo.  Quan st mu kt ta.  Tip tc cho thm NH3 n

khi kt ta tan ht.  Nhn xt mu ca dung dch thu c.  Gii thch v vit
phng trnh ho hc.

Th nghim 4. Nhn bit anion 

Ly vo ng nghim mt t dung dch KNO3,  thm vo mt t bt Cu hoc mt

ming nh l Cu (2  2 mm), un nng nh, quan st.  Sau  thm vo vi ml
dung dch H2SO4 long (1   2M), un nh,  quan st.  Gii thch v vit phng

trnh ho hc.

3NO

2
3CO 

4NH+

.2
3

C O


3
NO ,

+

4
NH ,
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bi Thc hnh 9 
CHUN  DUNG DCH

 Bit cch s dng  pipet,  buret v bit chun .

 Nm c nguyn tc ca phng php chun  axit  baz 
thng qua chun  dung dch  HCl  bng dung dch  chun NaOH,  
chun  dung dch FeSO4 trong mi  trng axit sunfuric bng 

dung dch  chun KMnO4.   

Ni dung v cch tin hnh th nghim

1 . Chun b dng c

Cch dng pipet,  buret,  bnh tam gic.

 Ra sch v trng mt pipet (V = 10 ml hoc 25  ml).  Tp ly ng 10 ml hoc
25 ml nc ct bng pipet vo bnh tam gic.

 Ra sch mt buret,  trng bng nc ct.  Ly y nc ct vo buret,  ly
vch s khng v th chun  theo s hng dn ca gio vin.

2. Chun  dung dch HCl

Tin hnh chun  10 ml hoc 25  ml dung dch HCl bng dung dch chun
NaOH dng metyl da cam hoc metyl  hoc phenolphtalein lm cht ch th.  

Xc nh nng  mol ca dung dch HCl.

3. Chun  dung dch FeSO4 bng dung dch chun KMnO4

trong mi trng H2SO4

Tin hnh chun  10 ml hoc 25  ml dung dch FeSO4 c mt 10 ml dung dch

H2SO4 long bng dung dch chun KMnO4 0,02M.  Xc nh nng  mol ca

dung dch FeSO4.
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Chng

9

Vai tro cua hoa hoc oi vi van e phat trien kinh te.

Vai tro cua hoa hoc oi vi van e xa hoi.

Vai tro cua hoa hoc oi vi van e moi trng song

 (moi sinh) tren hanh tinh cua chung ta.

Tu v  tr
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ho hc v vn  
pht trin kinh t

 Bit ho hc  gp phn  gii  quyt cc vn  v :  Nng lng,  

nhin  l iu,  vt l iu  cho hin  ti  v tng lai .

I  Vn  nng lng v nhin liu 

1 . Nng lng v nhin liu c vai tr quan trng nh th no 
i vi s pht trin kinh t ?

Hnh 9.1. Mt s ngun nng lng

Cc ngun nng lng chnh l :  Mt Tri,  thc phm, g,  gi,  nc, du m,
kh t nhin,  than ,  cc cht c phn ng ht nhn,. . .  (hnh 9.1 ).

C nhiu dng nng lng khc nhau :  ng nng, nhit nng, ho nng, in
nng, quang nng, th nng,. . .  T dng nng lng ny c th bin i sang
dng nng lng khc.  Th d : Khi t than, g,  du m, to ra mt lng nhit
rt ln dng  chy ng c,  pht sng,. . .  Nh vy  c s chuyn ho 
nng lng :  Nng lng Mt Tri  ho nng (nng lng ca cc phn ng
ho hc)  nhit nng (s t chy)  ng nng (ng c hi nc)  in
nng (my pht in)  quang nng (thp sng).

Nhin liu khi b t chy sinh ra nng lng (nhit nng).  Hin nay ngun
cung cp nhin liu ch yu l than, du m v kh t nhin.  Cc dng nhin
liu ny c gi l nhin liu ho thch, c trong v Tri t.
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Hnh 9.2. ng dng ca mt s loi nhin liu

Mi qu trnh hot ng ca con ngi u cn nng lng v nhin liu.  
Nng lng v nhin liu cn cho s pht trin cc ngnh kinh t :  nng nghip,
cng nghip,  xy dng, giao thng vn ti,  ng nghip,  . . .  Nhn loi khng th
tn ti v pht trin nu thiu nng lng.

2. Vn  v nng lng v nhin liu ang t ra cho nhn loi hin nay l g ? 

Cng vi s pht trin cc ngnh kinh t,  nhu cu v nng lng v nhin liu
ngy cng tng.  Theo bo co ca Ngn hng Chu (ADB) mc tiu th nng
lng trung bnh tnh theo u ngi  gia th k XX l khong 70 000
Kcal/ngi/ngy, hin nay  tng ln 200 000 Kcal/ngi/ngy.  Mc s dng
nng lng  Vit nam trong nhng nm gn y mi nm tng khong 11%.
Trong khi  cc ngun nng lng, nhin liu ho thch nh du m, than ,
kh t nhin.. .  khng phi l v tn m c gii hn v ngy cng cn kit do b
khai thc qu nhiu.  
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Theo s liu nm 1993,  con ngi  khai thc than  khong 2000 triu
tn/nm, du m khng 3000 triu tn/nm.

Hin nay gi du th trn th gii lun tng ln do lng du c hn, khng ti
to m mi ngy hng triu thng du c khai thc  ti nhng m du ln
trn th gii.

Ngi ta d on rng, mt vi trm nm na cc ngun nhin liu ho thch
trn Tri t s cn kit do con ngi khai thc ngy cng nhiu  s dng
cng nh lm vt phm, hng ho  xut khu.

Khai thc v s dng nng lng ho thch cn l mt trong nhng nguyn
nhn ch yu gy nn  nhim mi trng v lm thay i kh hu ton cu.

3. Ho hc  gp phn gii quyt vn  nng lng v nhin liu 

nh th no trong hin ti v tng lai ?

Nhn loi ang gii quyt vn  thiu nng lng v khan him nhin liu do
tiu th qu nhiu theo hng nng cao tnh hiu qu trong vic sn xut v s
dng nng lng, bo m s pht trin bn vng.  

Ho hc  nghin cu gp phn sn xut v s dng ngun nhin liu,  
nng lng nhn to thay th cho ngun nhin liu thin nhin nh than, 
du m.  Th d : iu ch kh metan trong hm (hoc b) biogaz  un nu
bng cch ln men cc cht thi hu c nh phn gia sc,  rc thi,. . .

Sn xut etanol t ng,  sn  thay th xng, ch bin du thc vt (da, c,. . .)
thay cho du iezen trong cc ng c t trong.

Sn xut ra cht thay cho xng t ngun nguyn liu v tn l khng kh 
v nc.

Nng lng c sn sinh trong cc l phn ng ht nhn  c s dng cho
mc ch ho bnh.  Ho hc  gip xc nh c s khoa hc ca quy trnh k
thut to ra vt liu c bit xy l phn ng ht nhn, gip qu trnh lm sch
nguyn liu urani,. . .   s dng trong cc nh my in nguyn t.  Nm 2000,
tng cng sut in nguyn t trn ton th gii t khong 500 triu KW.

Ho hc cng gp phn to ra vt liu chuyn dng  ch to pin mt tri,  ch
to thit b,  my mc thch hp  khai thc,  s dng c hiu qu nhng ngun
nng lng sch c tim nng to ln khc t thin nhin :  Nng lng thu in ;
nng lng gi ;  nng lng Mt Tri ;  nng lng a nhit ;  nng lng thu
triu,. . .  Tng tr lng thu in trn th gii khong 2,2 triu MW, Vit nam
chim khong 1 ,4% tr lng thu in th gii.  
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Trong cng nghip ho hc,  ngi ta  s dng cc ngun nhin liu,  nng

lng mi mt cch khoa hc v tit kim.  Th d :  Tn dng ngun nng lng

sinh ra trong cc phn ng ho hc ;  Thu hi v ti s dng nhin liu kh nh

CO, H2,. . .  c trong hn hp kh thi.

Ho hc  gip to ra v s dng ngun nng lng in ho trong pin in

ho hoc acquy.  Acquy kh v acquy ch axit l loi c dng ph bin nht

hin nay.

II  Vn  vt liu

1 . Vai tr ca vt liu i vi s pht trin kinh t

Trong lch s pht trin ca nhn loi  s dng nhiu loi vt liu khc nhau.

Th d nh tranh, tre,  na,  l,  vi,  ct,  st,  gang, thp,  xi mng, vt liu

polime,. . .  c dng trong xy dng nh ca,  cu cng, cc cng trnh kin

trc.   mi thi k vn minh ca nhn loi c nh du bng nhng loi vt

liu mi c trng cho mi thi k pht trin kinh t v khoa hc k thut ca

thi k .  Th d thi k  ,  thi k  ng,. . .

S pht trin ca cc vt liu mi  gp phn to ra s pht trin cho nhng

ngnh kinh t mi nhn ca nhn loi.  

2. Vn  v vt liu ang t ra cho nhn loi l g  ?

Cng vi s pht trin ca cc ngnh kinh t v khoa hc k thut,  nhu cu ca

nhn loi v cc vt liu mi vi nhng tnh nng vt l v ho hc,  sinh hc

mi ngy cng cao.  

Ngoi nhng vt liu t nhin,  nhu cu v vt liu nhn to ngy cng a dng,

phong ph  p ng c nhu cu ngy cng cao v vt liu trong cc ngnh

kinh t quc dn.  Th d : ngnh y hc cn nhng vt liu  c th lm ra cc

b phn nhn to thay th cho xng, rng, van tim,.. .  Ngnh xy dng cn

nhng loi vt liu lm cho cng trnh chc,  bn,  p ph hp vi nhng mi

trng t nhin  khc nhau ;  Ngnh nng lng cn nhng loi vt liu chuyn

dng  ch to thit b khai thc ngun nng lng thin nhin v tn t 

mt tri,  nc, gi,  nng lng trong cc l phn ng ht nhn,. . .
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3. Ho hc  gp phn gii quyt vn  v vt liu nh th no ?

Ho hc  v ang gp phn to nn cc loi vt liu cho nhn loi.  Cc nh
Ho hc  nghin cu c cc cht ho hc lm nguyn liu ban u, nhng
iu kin c bit,  nhng cht xc tc v c v hu c  to ra nhng vt liu
c tnh nng ring, c bit phc v cho cc ngnh kinh t,  y hc,  cng ngh
sinh hc,  khoa hc v tr,. . .  

 Vt liu v c :  Ngnh sn xut ho hc v c to ra nhiu loi vt liu c
s dng trong cng nghip v i sng.

Th d : Luyn kim en v luyn kim mu sn xut ra cc kim loi :  vng,
nhm, st,  thp,  ng, titan v hp kim nh uyra,. . .

Cng nghip silicat sn xut ra gch, ngi,  xi mng, thu tinh,  gm, s,. . .

Cng nghip ho cht sn xut ra cc ho cht c bn nh HCl,  H2SO4,  HNO3,

NH3,  NaOH,.. .lm nguyn liu  sn xut phn bn, thuc tr su.

 Vt liu hu c :  Nhiu loi vt liu hu c c sn xut bng con ng 
ho hc Th d : Sn tng hp, nha, cht do,  PVC, cao su tng hp, t,  si
tng hp.

Hnh 9.3. Mt s sn phm t cacbohirat

 Vt liu mi :  Ngy nay, ho hc cng vi ngnh khoa hc vt liu nghin cu
to nn mt s loi vt liu mi c tnh nng c bit :  Trng lng siu nh,
siu dn in,  siu bn,  siu nh,. . .  gip pht trin cc ngnh cng nghip in
t,  nng lng ht nhn, y t,. . .  Th d :

 Vt liu nano (cn gi l vt liu nanomet) l loi vt liu c to nn t
nhng ht c kch thc c nanomet.  Vt liu nano c  rn siu cao,  siu do
v nhiu tnh nng c bit m vt liu thng khng c c.
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Vt liu quang in t c  siu dn  nhit  cao c dng trong 
sinh hc,  y hc,  in t,. . .

Vt liu compozit c tnh nng bn, chc khng b axit hoc kim v mt s
ho cht ph hu.  

Bi tp

1 .  Nhin l iu  no sau  y thuc loi  nhin  l iu  sch  ang c nghin  cu s dng  thay
th mt s nhin  l iu  khc gy  nhim mi  trng ?

A.Than                               B.  Xng,  du

C.  Kh butan (gaz)                                   D.  Kh hiro.

2. Ngi  ta  sn xut kh metan thay th mt phn cho ngun nhin  l iu  ho thch
bng cch no sau  y ?

A.  Ln  men cc cht thi  hu  c nh phn  gia sc trong hm Biogaz.

B.  Thu  kh metan  t kh bn  ao.

C.  Ln  men ng  cc.

D.  Cho hi  nc i  qua than nng  trong l.

3. Mt trong nhng hng con ngi   nghin  cu  to ra ngun nng lng nhn
to to ln  s dng cho mc ch ho bnh,   l :

A.  Nng lng mt tri B.  Nng lng thu in

C.  Nng lng gi D.  Nng lng ht nhn.

4. Ho hc  gp phn gii  quyt vn  nhin  l iu  v nng lng ca nhn loi  trong
hin  ti  v tng lai  nh th no ?

5. Hy k 3 th d  v 3 loi  vt l iu  ho hc c dng trong i  sng v sn xut.

6. Nhiu  loi  sn  phm ho hc c sn xut t mui  n  trong nc bin,  nh :  
HCl,  nc Gia ven,  NaOH,  Na2CO3.

a)  Hy vit cc phng trnh  ho hc biu  din  cc qu trnh  sn xut .

b)  Tnh  khi  lng NaCl  cn thit  sn xut 1 5 tn  NaOH.  Bit hiu  sut ca qu
trnh  l 80%.

7.  Metan  l thnh phn ch  yu ca kh thin  nhin.  Tnh  th tch  kh thin  nhin   ktc
cha 92% metan  cn thit  sn  xut 1 0 tn  nha phenol fomanehit (novolac).
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ho hc v vn  x hi

Hiu c ho hc  gp phn nng cao cht lng ca cuc sng :

 Sn xut phn bn,  thuc bo v v pht trin cy trng,  vt nui,  to ra 

thc phm nhn to,  vn  v sinh an ton thc phm.

 Sn xut t si  tng  hp  to ra vi  vc,  len,  d, . . .

 Sn xut ra cc loi thuc cha bnh v gp phn gii quyt vn  thuc 

gy nghin,  ma tu.

I  ho hc v vn  lng thc, thc phm

1 . Vai tr ca lng thc, thc phm i vi i sng ca con ngi

Lng thc,  thc phm p ng nhu cu dinh dng, cung cp nng lng cho
con ngi sng v hot ng.

 m bo duy tr s sng th lng thc,  thc phm trong khu phn n hng
ngy cn m bo y  theo mt t l thch hp cc cht bt (cacbohirat),
cht m (protein),  cht bo (lipit),  vitamin, cht khong v cc cht vi lng.

Theo kt qu nghin cu cho bit mt ngi ln cn mt lng thc n  sinh
ra 2600 kcal/ngy ( Vit Nam l 2300 kcal/ ngy).  Tuy nhin ch tnh lng
calo thi th cha  m cn mt lng cht m ti thiu trong  c 30% cht
m c ngun gc ng vt v 70% cht m c ngun gc thc vt,  mt lng
cc vitamin nht nh c trong rau,  qu.

n khng  nng lng hoc thiu cht dinh dng s lm cho c th hot
ng khng hiu qu,  sc kho yu, chm pht trin tr tu,. . .  c bit l i
vi cc ph n ang mang thai v tr em.  Th d : Nu thiu iot s gy km tr
nh, thiu vitamin A s gy bnh kh mt dn n m lo,  thiu st dn n
bnh thiu mu.  

2. Vn  v lng thc, thc phm ang t ra cho nhn loi hin nay

Nhn loi ang ng trc thch thc ln v lng thc,  thc phm.  Dn s th
gii ngy cng tng nht l  nhng nc ang pht trin dn n nhu cu v
lng thc v thc phm ngy cng tng ln.  Nhn chung trn phm vi ton cu,
vic sn xut lng thc,  thc phm khng  nui sng nhn loi.   chu Phi
khong 1 /4 dn s vn sng trong cnh ngho i :  khong 30 triu ngi 
chu Phi ang b nn i e do.  
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Trong khi ,  nhu cu v lng thc,  thc phm c cht lng cao m bo 
n ngon, chng bnh bo ph  mt s nc pht trin li ang c t ra.  
c tnh c khong 15% dn s cc nc mc bnh bo ph.  

Ngoi ra,  din tch trng trt ngy cng b thu hp do b  th ho,  do kh hu
tri t nng ln v thin tai (ma, bo,  l,  lt,. . .)  ngy cng khc nghit dn
n gim sn lng lng thc.

Trong nhng nm gn y,  mt s vn  vi phm v sinh an ton thc phm
 xut hin gy nh hng khng tt ti sc kho ca ngi dn.  Th d :  
S dng fomon  bo qun bnh ph, nc mm ;  p c bin bng phn m ;
S dng nc ph thi cng nghip c cc cht c hi nh mt s ion kim loi
nng  ti rau ;  S dng cht hn the (mui natri borat)   ch bin gi,  bnh
ph, bnh cun, bnh c,. . .  

Nguyn nhn l do c mt s cht c tc dng bo v thc vt,  bo qun thc
phm, tng tnh thm m cho thc phm nhng li c tc dng khng tt i
vi con ngi.  Th d : Mt s thuc khng sinh,  hn the v mt s loi thuc
bo v thc vt c th gy ng c ngay hoc c tch lu trong c th lu
ngy v gy nn  nhiu bnh him ngho.

3. Ho hc  gp phn gii quyt vn  v lng thc, thc phm 
cho nhn loi nh th no ?  

 gii quyt vn  lng thc, thc phm cho nhn loi, ho hc  gp phn

nghin cu v sn xut cc cht ho hc c tc dng bo v,  pht trin thc
vt,  ng vt gip tng sn lng, cht lng v bo qun tt hn.  Th d :

Sn xut cc loi phn bn ho hc c tc dng tng nng sut cy trng nh :
Phn m, phn ln,  phn kali,  phn hn hp,  phn phc hp,  phn 
vi lng,. . .

Tng hp ho cht c tc dng dit tr c di to iu kin cho cy 
lng thc pht trin.

Tng hp ho cht dit nm bnh,. . .   bo v cy lng thc trnh c dch
bnh nh :  Etirimol,  benonyl,  ng sunfat,. . .

Sn xut nhng ho cht bo qun lng thc v thc phm, lm chm s
pht trin ca vi khun gy hi cho lng thc,  thc phm.

Nghin cu ch bin thc n tng hp  tng sn lng chn nui gia sc,
gia cm, thu sn.
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Chbin thc phm nhn to hoc chbin thc phm theo cng ngh ho hc.
Ho hc gip thay th ngun nguyn liu lm lng thc, thc phm dng trong
cng nghip ho hc bng nguyn liu phi lng thc, phi thc phm. Th d :

Thay th tinh bt bng hp cht hirocacbon  sn xut ancol etylic ;  thay
th vic sn xut x phng git t cht bo bng sn xut bt git tng hp.

Sn xut glucoz t nhng cht thi nh v bo,  mn ca,  rm r,. . .

Tng hp cht bo nhn to (b magarin)  t axit stearic v glixerol,  s
chuyn ho du (cht bo lng) thnh b,  m (cht bo rn),. . .

Ch bin protein t protein t nhin (hnh 9.4).

Hnh 9.4. Ch bin protein t ngun protein t nhin

Cng vi ngnh cng ngh sinh hc,  ho hc  gp phn to nn nhng cht
ho hc gip to nn nhng ging mi c nng sut cao hn.  Th d : Ngi ta
 nghin cu to nn ging mi  nh ng, u ,  khoai ty,  c chua, la c kh
nng sinh trng tt cho nng sut cao,  cht lng tt hn.

Ho hc  gp phn to nn nhng thc phm ring dnh cho nhng ngi
mc bnh khc nhau.  Th d : Thc phm dnh cho nhng ngi b bnh bo
ph nh tr,  sa,  thc n tng hp,. . .  Thc phm dnh cho nhng ngi n king
nh bnh, sa,  ng.. .

Ngnh ho thc phm cng  ch bin c nhiu loi sn phm lm tng tnh
thm m v tnh hp dn ca thc phm.  Th d : Ch bin  hp  to nn v
ngon v bo qun tt nhng thc phm cho con ngi ;  Mt s loi hng liu,
ph gia thc phm lm cho thc phm thm hp dn bi mu sc,  mi thm
nhng vn m bo v sinh an ton thc phm.  Hin nay  sn xut c 200
cht ph gia cho thc phm.
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II  Ho hc v vn  may mc

1 . Vai tr ca may mc i vi i sng con ngi

Cng vi nhu cu n,   th may mc l mt trong nhng nhu cu thit yu ca
con ngi gip nhn loi tn ti v pht trin.  

2. Vn  may mc ang t ra cho nhn loi hin nay

Dn s th gii gia tng khng ngng, v vy t si t nhin nh bng, gai,. . .
khng th p ng  nhu cu may mc v s lng cng nh cht lng.  Hin
nay, ti mt s quc gia chm pht trin  chu Phi nhiu ngi vn cha 
qun o  mc.  Nhiu tr em vn cn chu cnh i,  rt hoc qu nng do
khng c  qun o.

Trong khi ,   nhiu nc pht trin nhu cu v thi trang ngy cng pht trin
c bit l gii tr hin nay.  Nhu cu ca con ngi khng ch mc m, m cn
mc p,  hp thi trang.

3. Ho hc gp phn gii quyt vn  may mc ca nhn loi nh th no ?

Ho hc gp phn sn xut ra t,  si ho hc  tho mn nhu cu may mc
cho nhn loi.  T ho hc (gm t nhn to v t tng hp) so vi t t nhin
(si bng, si gai,  t tm) c nhiu u im ni bt :  dai,  n hi,  t thm nc,
mm mi,  nh,  xp, p v r tin, Nguyn liu  sn xut t nhn to l
nhng polime c sn trong t nhin nh xenluloz (c trong bng, gai, g, tre, na,...).
T xenluloz, ch bin bng con ng ho hc thu c t visco,  t axetat.

Nguyn liu  sn xut t tng hp l nhng polime khng c sn trong t
nhin m do con ngi tng hp bng phng php ho hc nh t nilon,  t
capron, t poliacrylat,. . .

Cc loi t si ho hc c tng hp hon ton trong nh my (t nguyn liu
ban u n sn phm cui cng) nn  dnh ra c nhiu t ai cho trng
trt v chn nui gia sc.

Ho hc gp phn sn xut ra nhiu loi phm nhum to nn nhiu mu sc
khc nhau ph hp vi nhu cu thm m ca con ngi.  

Ngoi ra,  cng ngh ho hc  to ra cc vt liu c bn  ch to cc thit
b chuyn dng trong cc nh my dt v trong ngnh dt may gip to ra
nhng loi vi a dng, phong ph p ng yu cu may mc ngy cng cao.
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III  ho hc v vn  sc kho con ngi

 bo v sc kho ca con ngi,  phng chng bnh tt v cc t nn x hi,

ho hc gp phn quan trng c bit trong lnh vc dc phm v vn  v

cht gy nghin ma tu.

1 . Dc phm 

 sinh tn v pht trin, t xa,  con ngi  bit dng c,  cy,  con,. . .   trc

tip hoc gin tip ch bin lm thuc cha bnh.  

Tuy nhin,  ngun dc phm t nhin khng th p ng  cha tr nhng

bnh him ngho, bnh do virut,. . .  

Ho hc cng gp phn to ra nhng loi thuc c tr c tc dng tr bnh nhanh,

mnh, hiu qu,. . .  nhng loi thuc b tng cng sc kho cho con ngi.

V thuc cha bnh :

Ho hc  gp phn nghin cu thnh phn ho hc ca mt s dc liu t

nhin nh cy,  con gip pht hin c nhiu loi dc liu c ngun gc 

t nhin.  T cc dc liu ban u  chit sut c nhng cht c khi lng

v nng  cao  lm thuc cha bnh.  Ngoi ra ngnh Ho Dc  

nghin cu v sn xut ra nhiu loi thuc  cha bnh cho con ngi t cc

cht ho hc.

Hng nm trn th gii,  dc phm  cu sng c hng trm triu ngi,

em li hnh phc cho nhiu gia nh, phi k n l cc loi thuc khng sinh

nh penixilin,  ampixilin,  erythromixin,. . .  cc loi thuc gim au, cc loi

thuc c tr vi nhiu bnh him ngho,. . .

Ho hc  gp phn nghin cu ra cc loi vacxin  phng chng v hn ch

nhiu bnh th k nh u ma, bnh di,  bnh si,  bnh vim gan B,. . .

Ho hc gp phn quan trng trong vic phng chng nhng cn bnh, nn

dch ca th k nh i dch AIDS, pht hin sm v cha tr mt s bnh ung

th, bnh cm g do virut H5N1 ,. . .  Vic nghin cu ho sinh  cho thy thnh

phn ho hc,  tc dng sinh l ca cc cht gy nghin.  Vic nghin cu con

ng ly truyn virut HIV  gip tm ra cc bin php hu hiu  phng

nga v cha tr 
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Ngoi cc bin php y hc,  thuc trnh thai l mt trong nhng gii php gip
ph n khng mang thai ngoi  mun.

V thuc b dng c th : Cc loi vitamin ring l nh A, B,  C,  D,. . .  cc loi

thuc b tng hp,. . .  c thnh phn chnh l cc cht ho hc  c tng hp

bng con ng ho hc hoc c chit sut t dc liu t nhin  gip 

tng cng cc vitamin v mt s cht vi lng cho c th  phng v chng

bnh tt cho c th.

2. Cht gy nghin, cht ma tu v cch phng chng ma tu

Ma tu gm nhng cht b cm dng nh thuc phin,  cn sa,  heroin,  cocain,
mt s thuc c dng theo ch dn ca thy thuc nh moocphin,  seduxen,. . .

Ma tu cn c ch bin tinh vi di dng nhng vin thuc tn dc khng
d g pht hin c.

Ma tu c th  di dng bt trng dng  ht,  vin nn  ung v c bit
di dng dung dch dng  tim chch trc tip vo mch mu.

Ma tu d  dng no khi a vo c th con ngi u c th lm thay i
mt hay nhiu chc nng sinh l.  

Ma tu c tc dng c ch, gim au, kch thch mnh m gy o gic cho
ngi dng.  Nhiu t im sn nhy dng loi ma tu tng hp cn gi l thuc
lc lm ngi dng b kch thch dn n khng lm ch c bn thn.

Nghin ma tu s dn n ri lon tm, sinh l,  nh ri lon tiu ho,  ri lon
chc nng thn kinh, ri lon tun hon, h hp.  Tim chch ma tu c th gy
tru tim mch d dn n t vong.

Hin nay,  nn nghin ma tu ngy cng gia tng c bit trong gii tr.

Ho hc  nghin cu lm r thnh phn ho hc ca nhng cht ma tu 
t nhin,  ma tu nhn to v cc tc dng sinh l ca chng.  T  s dng
chng nh l mt loi thuc cha bnh hoc ngn chn tc hi ca cc cht 
gy nghin,. . .

Do ,   phng chng cht gy nghin ma tu,  khng c dng thuc cha
bnh qu liu ch nh ca bc s,  khng s dng thuc khi khng bit r tnh
nng tc dng ca n v lun ni KHNG vi ma tu.
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Bi tp

1 . Loi  thuc no sau  y thuc loi  gy nghin  cho con ngi  ?

A.  Penixi l in,  amoxil in                        B.  Vitamin  C,  glucoz.

C.  Seduxen,  moocphin          D.  Thuc cm pamin,  paradol.

2. Cch bo qun thc phm (tht,  c, . . . )  bng cch no sau  y c coi  l an  ton ?

A.  Dng fomon,  nc                B.  Dng phn  m,  nc 

C.  Dng nc  v nc  kh     D.  Dng nc  kh,  fomon.

3. Phn bn,  thuc tr su,  thuc kch  thch  sinh  trng, . . .  c tc dng gip cho cy pht
trin  tt,  tng nng sut cy trng nhng li  c tc dng ph  gy ra nhng bnh him
ngho cho con  ngi.  Sau  khi  bn phn  m hoc phun thuc tr su,  thuc kch  thch
sinh  trng cho mt s loi  rau,  qu,  thi  hn  ti  thiu thu  hoch  s dng bo m
an ton  thng l :

A.  1  2  ngy                          B.  2  3 ngy

C.  1 2 1 5 ngy            D.  30 35 ngy.    

4. Hy ly dn chng,  chng t rng c th sn xut c cc cht ho hc c tc dng
bo v v pht trin  cy lng thc.

5. Ho hc  sn xut ra t si cho con ngi.  Hy ly 3 th d t si tng hp  minh ho.

6. Ancol etylic l sn phm trung gian t  sn xut c cao su nhn to,  t si tng hp.

C th iu  ch ancol  etyl ic bng 2 cch sau  :

Cho kh eti len  (ly t kh crcking du  m) hp nc c xc tc.

Cho ln  men cc nguyn l iu  cha tinh  bt.

a)  Hy vit cc phng trnh  phn  ng tng ng  vi  hai  phng php trn.

b)  Hy tnh  lng ng  cc cha 65% tinh  bt hoc th tch  kh crcking du  m cha
60% kh eti len  cn thit  sn  xut c 2,3 tn  ancol  etyl ic.  Bit rng hao ht trong
qu  trnh  sn xut l 25%.

7. C th iu  ch thuc dit nm dung dch  5% CuSO4 theo s  sau  :   

CuS CuO  CuSO4

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

b)  Tnh  khi  lng dung dch  CuSO4 5% thu  c t 0,1 5 tn  nguyn l iu  cha 80%
CuS.  Hiu  sut ca qu trnh  l 80%.
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1 .  Ru (thnh  phn  chnh  C2H5OH) :  Tu thuc nng  v cch  s dng,  ru

c th c tc dng tt hoc l m suy yu  nghim trng sc kho con  ngi .  Vi
nhiu  ngi,  ung mt lng nh ru cng dn n phn ng chm chp,  x tr
km l inh  hot,  thn  kinh  d b  kch  ng,  gy ra nhng trng hp ng tic
nh tai  nn,  hnh  ng bo ngc,. . .  Trong ru  thng cha mt cht c hi
l etanal  CH3 CHO, gy nn nao kh chu,  nu  nng  cao c th dn n 

t vong.

2.  Nicotin (C1 0H 1 4N2)  c nhiu  trong cy thuc l.  N l cht lng snh  nh

du,  khng mu  c mi  thuc l,  tan  c trong nc.  Khi  ht thuc l,  n icotin
i  vo phi,  thm vo mu.  Nicotin l mt trong nhng cht c mnh (t 1  n 2
git n icotin  c th git cht mt con  ch),  tnh  c ca n c th so snh  vi
axi t xianhiric HCN.  N icotin  ch l  mt trong s cc cht ho hc c hi  c
trong khi  thuc l (trong khi  thuc l c cha ti  1 400 hp cht ho hc khc
nhau).  Dung dch  nicotin  trong nc c dng lm thuc tr su  cho cy
trng.  Nhng ngi  nghin  thuc l thng mc bnh  ung th phi  v nhng
bnh  ung th khc.

3.  Cafein (C8H 1 0N4O2)  c nhiu  trong ht c ph,  l  ch.  Cafein  l cht kt tinh

khng mu,  v  ng,  tan  trong nc v ru.  Cafein  dng trong y hc vi  lng
nh c tc dng gy kch  thch  thn  kinh.  Nu  dng cafein  qu mc s gy bnh
mt ng  v gy nghin.

4.  Moocphin :  C trong cy thuc phin,  cn  gi  l  cy anh  tc.  Moocphin  c 
tc dng lm gim hoc mt cm gic au  n.  T moocphin  li  tinh  ch c
heroin  c tc dng mnh  hn  moocphin  nhiu  ln,  c v rt d gy nghin.

5.  Hassish l  hot cht c trong cy cn  sa (cn  gi  l  b )  c tc dng chng
co git,  chng nn  ma nhng c tc dng kch  thch  mnh  v gy o gic.

6.  Thuc an thn nh seduxen, meprobamat,. . .  C tc dng cha bnh,  
gy ng,  l m du  cn  au  nhng gy nghin.

7.  Amphetamin : Cht kch  thch  h thn  kinh,  d gy nghin,  gy chong,  

ri  lon  thn  kinh  nu  dng thng xuyn.
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Ho hc v 
vn  mi trng

 Bit khi  nim  nhim mi  trng sng (khng kh,  nc,  t).

 Bit vai  tr ca ho hc i  vi  vic bo v mi  trng trong 

sn xut i  sng  v hc tp ho hc.

I   nhim mi trng

1 .  nhim khng kh

nhim mi trng khng kh l hin tng lm cho khng kh sch thay i
thnh phn, c nguy c gy tc hi n thc vt,  ng vt,  sc kho con ngi
v mi trng xunh quanh.

Hnh 9.5. Ngun gy  nhim mi trng khng kh

Khng kh sch thng gm 78% kh nit,  21% kh oxi v mt lng nh kh
cacbonic v hi nc,. . .

Khng kh b  nhim thng c cha qu mc cho php nng  cc kh CO2,

CH4 v mt s kh c khc,  th d CO, NH3,  SO2,  HCl,. . .  mt s vi khun 

gy bnh,. . .
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2.  nhim nc 

 nhim nc l hin tng lm thay i thnh phn tnh cht ca nc gy bt li
cho mi trng nc, phn ln do cc hot ng khc nhau ca con ngi gy nn.

Nc sch khng cha cc cht nhim bn, vi khun gy bnh v cc cht ho
hc lm nh hng n sc kho ca con ngi.  Nc sch nht l nc ct
trong  thnh phn ch l H2O.  Ngoi ra,  nc sch cn c quy nh v
thnh phn gii hn ca mt s ion,  mt s ion kim loi nng, mt s cht thi
 nng  di mc cho php ca T chc Y t th gii.

Nc  nhim thng c cha cc cht thi hu c,  cc vi sinh vt gy bnh,
cc cht dinh dng thc vt,  cc ho cht hu c tng hp, cc ho cht v c,
cc cht phng x,  cht c ho hc,. . .

3.  nhim mi trng t

 nhim t l tt c cc hin tng, cc qu trnh lm nhim bn t,  thay i
tnh cht l,  ho t nhin ca t do cc tc nhn gy  nhim, dn n lm
gim  ph ca t.

t sch khng cha cc cht nhim bn, mt s cht ho hc,  nu c ch t
nng  di mc quy nh.

t b  nhim c cha mt s c t,  cht c hi cho cy trng vt qu nng
  c quy nh.  Th d :  Nng  thuc tr su,  phn ho hc,  kim loi
nng qu mc quy nh ca T chc Y t th gii.

Ngun gy  nhim mi trng do t nhin hoc nhn to.

Sn xut ho hc l mt trong nhng ngun gy  nhim mi trng do 
kh thi,  cht thi rn,  nc thi c cha nhng cht c hi cho con ngi v
sinh vt.

Tc hi ca mi trng b  nhim (khng kh,  t,  nc) gy suy gim sc
kho ca con ngi,  gy thay i kh hu ton cu,  lm dit vong mt s loi
sinh vt,  Th d nh hin tng thng tng ozon, hiu ng nh knh, 
ma axit,  l hu qu ca  nhim mi trng.

II  Ho hc v vn  bo v mi trng trong i sng 
sn xut v hc tp ho hc 

 nhim mi trng ang xy ra trn quy m ton cu,  gy nh hng ln n
cuc sng trn Tri t.  Hin tng tri t b nng ln do hiu ng nh knh,
hin tng nhiu cht c hi c trong khng kh,  nc sng, bin,  trong t,. . .
 lm cho mi trng ca hu ht cc nc b  nhim.  Do  vn  bo v
mi trng l vn  chung ca ton nhn loi.

Ho hc  c nhng ng gp g trong vn  bo v mi trng sng ?
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1 . Nhn bit mi trng b  nhim bng phng php ho hc

C th nhn thy c mi trng b  nhim bng cch no ?

a)  Quan st

Ta c th nhn thy mi trng b  nhim qua mi,  mu sc,. . .  Th d : Nc
 nhim thng c mi kh chu.  Mu sc ca nc  nhim thng c mu
ti,  hi en.  Khi nc  nhim, nc khng cn trong sut nh nc t nhin.

Hin nay nhiu h ao,  sng ngi  mt s thnh ph, th x,  khu vc gn khu
cng nghip,. . .   c nhng biu hin rt r rng v ngun nc b  nhim.

Cn c vo mi v tc dng sinh l c trng ca mt s kh ta d dng nhn ra
khng kh b  nhim.  Th d :  Trong phng th nghim hoc trong lp hc sau
th nghim ta d dng nhn thy mt s kh,  th d nh :  Khng kh c cha kh
clo th ta thy mi hc,  kh chu :  Khng kh c kh sunfur s c mi sc,  
kh chu :   Khng kh c cha kh H2S s c mi trng thi c trng, nu c
kh NH3 th ta ngi thy c mi khai,. . .  

b)  Xc nh cht  nhim bng cc thuc th

Th d :  xc nh trong nc c cc cht v ion (gc axit hoc cc ion kim
loi)  ta cn c nhng thuc th hoc n nhng ni c th xc nh c thnh
phn ca nc,  xc nh :  Cc ion kim loi nng (hm lng l bao nhiu ?) ;
Nng  ca mt s ion Ca2+,  Mg2+ gy nn  cng ca nc ;   pH 
ca nc.

c)  Xc nh bng cc dng c o

Th d : Dng nhit k  xc nh nhit  ca nc ;  dng sc k  xc nh
cc ion kim loi hoc cc ion khc ;  dng my o pH  xc nh  pH ca
t,  nc,. . .

2. Vai tr ca Ho hc trong vic x l cht  nhim

X l cht  nhim trong i sng, sn xut nng nghip v cng nghip nh
th no ?

Nguyn tc chung ca vic x l cht  nhim bng phng php ho hc l :
C nhiu bin php x l khc nhau cn c vo thc trng  nhim,  l x l
 nhim t,  nc, khng kh da trn c s khoa hc ho hc c kt hp vi
khoa hc vt l v sinh hc.

Phng php chung nht l loi b cht thi c hi bng cch s dng cht
ho  hc khc c phn ng vi cht c hi,  to thnh cht t c hi hn  dng
rn, kh hoc dung dch.  Hoc c th c lp cht c hi trong nhng dng c
c bit,  ngn chn khng cho cht c hi thm nhp vo mi trng t,
nc, khng kh gy  nhim mi trng.
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Sau y l mt s trng hp c th :

X l nc thi

Khi pht hin  nhim  nhng ni c cht thi ca nh my, x nghip,  cn c
nhng  xut  c quan c trch nhim x l.

Nc thi c th c x l s b theo s  sau :

Hnh 9.6. S  x l nc thi

X l kh thi

Kh thi c th c x l s b theo s  sau :

Hnh 9.7. S  x l kh thi cng nghip
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X l cht thi trong qu trnh hc tp ho hc

Vi mt s cht thi sau th nghim  trn lp hoc sau bi thc hnh, ta c th
thc hin theo cc bc sau :

 Phn loi ho cht thi xem chng thuc loi no trong s cc cht  hc.

 Cn c vo tnh cht ho hc ca mi cht  x l cho ph hp.

Th d :

 Nu l cc cht c tnh axit th thng dng nc vi d  trung ho.  

 Nu l kh c c th dng cht hp ph l than hot tnh hoc cht rn,  hoc
dung dch  hp th chng, to nn cht khng c hoc t c hi hn.

 Nu l cc ion kim loi,  ion .. . ,  c th dng nc vi d  kt ta chng

v thu gom li  dng rn v tip tc x l.

 Nu l ion cc kim loi qu th cn x l thu gom  ti s dng.

Bi tp

1 . Trng hp no sau  y c coi  l khng kh sch ?

A.  Khng kh cha 78%N2,  21 %O2,  1 % hn  hp CO2,  H2O,  H2.

B.  Khng kh cha 78%N2,  1 8 %O2,  4% hn  hp CO2,  SO2,  HCl.

C.  Khng kh cha 78%N2,  20%O2,   2% CH4,  bi  v CO2.

D.  Khng kh cha 78%N2,  1 6%O2,   3% hn hp CO2,  1 %CO,  1 % SO2.

2. Trng hp no sau  y c coi  l nc khng b   nhim ?

A.  Nc rung la c cha khong 1 % thuc tr su  v phn  bn ho hc.

B.  Nc thi nh my c cha nng  ln cc ion kim loi nng nh Pb2+,  Cd2+,  Hg2+,  Ni2+.

C.  Nc thi  t cc bnh  vin,  khu  v sinh  cha cc khun gy bnh.

D.  Nc sinh  hot t cc nh my nc hoc nc ging khoan khng cha cc 
c t nh asen,  st, . . .  qu mc cho php.

3. Mi  trng khng kh,  t,  nc xung  quanh mt s nh my ho cht thng b  
nhim nng bi  kh c,  ion  kim loi  nng v cc ho cht.  Bin  php no sau  y
khng th chng  nhim mi  trng ?

A.  C h thng x l  cht thi  trc khi  x ra ngoi  h thng khng kh,  sng,  h,  bin.

B.  Thc hin  chu  trnh  khp kn   tn  dng cht thi  mt cch hiu  qu.

2
4SO 
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C.  Thay i  cng  ngh sn xut,  s dng nhin  l iu  sch.

D.  X cht thi  trc tip ra khng kh,  sng v bin  ln.

4. Sau khi  tin  hnh th nghim nghin  cu  HNO3 tc dng vi  Cu,  thng c nhng cht
thi  no ? Nu  bin  php x l  nhng cht thi  ny ngay trong phng th nghim.

5.  Sau bi  thc hnh ho hc,  trong mt s cht thi   dng dung dch,  cha cc ion  :
Cu2+,  Zn2+,  Fe3+,  Pb2+,  Hg2+, . . .

Dng cht no sau  y  x l  s b cc cht thi  trn  ?

A.  Nc vi  d B.  HNO3

C.  Gim n D.  Etanol    

6.  a)  Khi  nh v nhit k lm bu  thu ngn b  v,  ta cn dng bt lu  hunh rc ln
thu ngn ri  gom li.  Hy gii  thch  v vit phng trnh  ho hc.

b)  Trong cng nghip,   x l  kh thi  H2S ngi  ta hp th  v oxi  ho H2S theo 
s  sau  :                       

Hy gii  thch  v vit phng trnh  ho hc ca cc phn ng  xy ra.

7.  nh gi  nhim bn khng kh ca mt nh my,  ngi  ta tin  hnh  nh sau  :

Ly 2 l t khng kh ri  dn  qua dung dch  Pb(NO3)2 d th thu  c 0,3585 mg cht 
kt ta mu en.

a)  Hy cho bit hin  tng  chng t trong khng kh  c kh no trong cc kh
sau  y :

A.  H2S            B.  CO2 C.  SO2 D.  NH3

b)  Vit phng trnh  ho hc ca phn ng xy ra.  Tnh  hm lng kh  trong khng
kh,  coi  hiu  sut phn ng l 1 00%.

c)  Hy xt xem s nhim bn khng kh trn  c vt mc cho php khng ? Nu bit
hm lng cho php l 0,01  mg/l .  

  2 3 2Fe O O
2 2 3H S Fe S S

  2 3 2Na C O O khng kh
2H S NaH S S
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1 .  Mt s cht gy  nhim khng kh v nh hng ca chng 

Tc nhn  gy  nhim khng kh c chia thnh  mt s loi  nh sau  :  Cc loi
oxi t (CO,  SO2,  NOx, . . . ),  cc cht tng hp (ete,  benzen,. . . ) ,  cc kh halogen  v

hp cht ca chng (CFC,  Cl2 ,  Br2 , . . . ),  cc cht bi  nh l lng trong khng kh

(rn,  lng,  vi  sinh  vt, . . . ),  cc bi  nng (t,  ,  kim loi  nng nh Cu,  Pb,  N i ,
Sn,  Cd,. . . ),  kh quang ho (O3 ,  FAN,  NOx,  anehit,  eti len,. . . ).

Cc cht ny gy hiu  ng nh knh,  l m thng tng ozon,  gy ma axi t, . . .  
nh  hng xu  n  s sinh  trng ca sinh  vt v sc kho ca con  ngi .

Hnh 9.8.  Kh CO2 gy hiu ng nh knh

Ngoi  ra cn  c cht thi  phng x,  nhit,  ting n.

Sau  y l mt s cht gy  nhim v nh  hng ca chng :

Cacbon  monooxit (CO) :  kh CO rt c.  Nu  trong khng kh c CO nng 
khong 250 ppm s khin  con  ngi  b  t vong v ng c.

Nng  gii  hn  ca CO trong khng kh l  32  ppm.

Cacbon  ioxi t (CO2)  :  Nu  lng CO2 tng qu nhiu  s ph v cn  bng t

nhin,  gy ra h iu  ng nh knh  (hnh  9.8).

274

mt s cht gy  nhim mi  trng

Bc x nhit t
mt t (sng di)

Bc x nhit t
mt t (sng di)

Bc
x 
Mt
tri

(sng
ngn)

Mt
Tri



 Metan  (CH4)  :  Nng  CH4 trong khng kh t ti  1 ,3  ppm th khng kh b

coi  l   nhim.  CH4 trong khng kh gp phn  gy nn  hiu  ng nh knh  lm

cho Tri  t b  nng ln  v dn  theo nhiu  vn   khc nh bng tan,. . .

 Lu  hunh  ioxi t (SO2)  :  Khi  nng  SO2 trong khng kh l  1  ppm    gy

v  hng,  cay,  gy au  nhc mt v cm gic nng trong c.  Do tc dng ca
qu trnh  quang ho v xc tc trong khng kh  SO2 chuyn  thnh  SO3 ri

kt hp vi  nc trong kh quyn  to ra H2SO4 ri  xung mt t cng nc

ma,  gy ra hin  tng ma axi t.

 Nit oxi t (NOx)  :  Trong khng kh c hai  loi  n i t oxi t l  NO v NO2 ,  c

hnh  thnh  trong kh quyn   1 1 00oC.  Nng  gii  hn  ca NO2 trong khng

kh l  1 mg/m3 ,  nu  nng  NO2 cao c th gy t vong cho ngi  v ng vt.

 Ch (Pb)  v cc hp cht ca ch :  Ch rt c vi  ngi  v ng vt.  Qua
ng h hp v tiu  ho,  ch gy c cho h thn  kinh,  s to mu  v ri  lon
tiu  ho.  Vi  nng  0,1 82mg/l i t,  tetraetyl  ch Pb(C2H5 )4 hoc tetrametyl  ch

Pb(CH3 )4 trong khng kh    lm sc vt cht sau  1 8 gi.

 Thu ngn  : Hi  thu ngn  nng hn  khng kh nn   gn  mt t v rt c.
Vi  nng  1 00  g/m3 khng kh,  thu ngn  gy tai  nn cho ngi  v ng vt.

2.  Cc cht gy  nhim ngun nc

a)  Cc anion

Bng phng php phn  tch  th tch,  phn  tch  khi  lng v phng php

quang ph, ngi  ta xc nh c hm lng cc anion ...

c trong nc.

Cc anion  ny c c tnh  vi  ngi ,  ng vt sinh  sng trong nc.  Theo tiu
chun  ca mt s t chc th gii  th nng  ti  a cho php ca mt s anion
trong nc l  :

b)  Cc kim loi  nng

Hu  ht cc kim loi  nng u  c c tnh  cao i  vi  ngi  v ng vt.  Cc
ion  kim loi  nng thng c trong nc thi  cng nghip l Pb2+,  Hg2+,  Cr3+,
Cd2+,  As3+,  Mn2+.  

Theo t chc Y t Th gii ,  nng  ti  a cho php ca mt s ion  kim loi
nng trong nc l  :

[Pb2+] =0,05mg/l  ;  [Hg2+] =1 g/l  ;  [As3+] =50g/l  ;  [CrO2] =0,05mg/l  ;  [Cd2+] =0,005mg/l .
4

   2 3
3 4 4Cl , N O ,SO ,PO ,
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c)  Cc hp cht hu c

Cc hp cht hu  c c tnh  c vi  ngi  v ng vt gm cc hp cht ca
phenol ,  cc ho cht bo v thc vt,  tanin,  l ignin  v cc hirocacbon  a vng
ngng t.

Tiu  chun  cho php ca mt s cht trong nc ung :  2 ,4 ()  triclophenol  v
pentaclophenol  khng qu 1 0 mg/l  ;  Tng ti  a thuc bo v thc vt trong
nc l 0,1 5  mg/l .  Ring DDT l 0,01 mg/l .

3.  Mt s cht gy  nhim mi  trng t

a)  Cc kim loi  nng thng c trong ph thi  luyn kim, sn xut  t

Nc thi  l uyn  kim mu  cha 1 3mg/l  Cu2+ ;  1 0mg/l  Pb2+ v 1 mg/l  Zn2+.  
Nng  cho php ca mt s ion  kim loi  trong t l  :

b)  Phn bn ho hc v thuc bo v thc vt

C hn  1 000 loi  ho cht c dng trong l nh  vc nng nghip,  thuc tr su
l tc nhn  s mt gy  nhim t.  C khong 50% ho cht tn  ng trong
t,  nc,  khng kh b  li  cun  vo chu  trnh  :  t  Cy  ng vt  Ngi .
Theo mt s ti  l iu  cho bit,  sau  khi  phun,  DDT tn  ng 80% sau  mt nm,
50% sau  ba nm ;  Alrin  cn  20% sau  mt nm,  5% sau  ba nm ;  Lng d ti
a cho php ca thuc tr su  i  vi  u  xanh  l 1 mg/kg,  bp ci  2  mg/kg ;
sp l 5mg/kg sau  thi  gian  cch  l i  7  ngy.  Thuc bo v thc vt tn  ng
trong t cn  do  quc M  s dng chin  tranh  ho hc nh 2,4 D ;
2,4,5T,  ioxin  v mt s cht khc.

c)  Cht phng x

Cht phng x gy ra do ph thi   trung tm khai  thc cht phng x,  nghin
cu  nguyn  t,  cc nh my in  nguyn  t,  bnh  vin,  cc v  th v  kh ht
nhn.  Th d ,  sau  v  n bom nguyn  t c 3  cht phng x ch  yu  l Sr80,  I1 31 ,
Cs1 37 l m lng cht phng x trong t tng gp 1 0 ln.  Cht phng x gy
thay i  cu  trc t bo,  gy bnh  v di  truyn,  v mu,  gy ung th,. . .
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Nguyn t Nng  (ppm) trong t

Cd2+ 33   0,09

Cu2+ 33   3

Pb2+ 94 1 0

Fe3+ 20.400  1 900
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