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Khi nim nguyn t. Thnh phn cu to, kch

thc v khi lng ca nguyn t.

Cu to v nguyn t. Mi lin h gia cu to

nguyn t v tnh cht ca cc nguyn t.

nguyn t
11Chng

Bo (Niels Bohr)
(1 885 - 1 962)



T thi c Hi Lp, cc nh trit hc theo trng phi -m-crt
(Democritus) cho rng cc cht u cu to t nhng phn t rt nh
c gi l atomos, ngha l khng chia nh hn c na.

Cho n tn gia th k XIX, ngi ta cho rng : Cc cht u c
to nn t nhng ht cc k nh b khng th phn chia c na,
gi l nguyn t.

Nhng cng trnh thc nghim vo cui th kXIX, u th kXX 
chng minh nguyn t c tht v c cu to phc tp.

Vy nguyn t c kch thc,  khi  lng v thnh phn
cu to nh th no ?

Kch thc,  khi  lng v in tch ca cc ht to nn
nguyn t l bao nhiu ?

I  - Thnh phn cu to ca nguyn t

1 . Electron

a) S tm ra electron 

Nm 1897, Tm-xn (J.J.  Thomson),  nh bc hc ngi Anh, khi nghin cu
hin tng phng in trong chn khng  pht hin ra tia m cc,  m bn cht
l chm cc ht nh b mang in tch m, gi l cc electron.  

Tm-xn cho phng in vi hiu in th 15 000 vn qua hai in cc gn vo u ca
mt ng kn  rt gn ht khng kh (p sut ch cn 0,001 mmHg) th thy mn hunh
quang trong ng thu tinh pht sng.  Mn hunh quang pht sng do s xut hin cc tia
khng nhn thy c i t cc m n cc dng.  Tia ny c gi l tia m cc,  tia m
cc b lch v pha cc dng khi t ng thu tinh trong mt in trng.  Tia m cc l
chm ht mang in tch m v mi ht u c khi lng c gi l electron,  k hiu
l e (hnh 1.1  v 1.2).
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thnh phn nguyn t

Hnh 1 .1 . Khi khng c in trng hay
t trng,  tia m cc truyn thng

Hnh 1 .2.  Tia m cc b lch bi in trng
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b) Khi l ng v in tch ca electron

Bng thc nghim, ngi ta  xc nh c khi lng v in tch ca electron.

Khi lng :  me = 9,1094.1031 kg.

in tch :  qe = 1 ,602.10
19 C (cu-lng)

Ngi ta cha pht hin c in tch no nh hn 1 ,602.1019C nn n c
dng lm in tch  n v k hiu l eo.  Do  in tch ca electron c
k hiu l eo v quy c l 1 .

2. S tm ra ht nhn nguyn t

Nm 1911 ,  R-d-pho (E.Rutherford) v cc cng s  cho cc ht (*) bn

ph mt l vng mng v dng mn hunh quang t sau l vng  theo di

ng i ca ht  .  Kt qu th nghim cho thy hu ht cc ht  u xuyn

thng qua l vng, nhng c mt s t ht i lch hng ban u v mt s rt

t ht b bt li pha sau khi gp l vng (hnh 1 .3).

iu ny ch c th c gii thch l nguyn t c cu to rng,  cc electron
chuyn ng xung quanh mt ht mang in tch dng c kch thc rt nh

so vi kch thc ca nguyn t,  nm  tm ca nguyn t.   l ht nhn ca

nguyn t.
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(*)  Ht mang in tch 2+,  c khi lng xp x 4 ln khi lng ca nguyn t hiro

a)

b)
f)

e) d)

c)

Ra i  cha trong
hp ch phong ra tia 

Chum hat  phong v
la vang mong

Man huynh quang
ZnS hnh vong cung
 quan sat cac hat  

Hu ht hat 
xuyn qua la
vang mong

Mt s hat  
b lch hng

Rt t hat 
bt ngc lai

La vang mong

Hnh 1 .3. M hnh th nghim khm ph ra ht nhn nguyn t



3. Cu to ca ht nhn nguyn t

a) S tm ra proton

Nm 1918,  R-d-pho khi bn ph ht nhn nguyn t nit bng ht   quan
st c s xut hin ht nhn nguyn t oxi v mt loi ht c khi lng
1 ,6726.1027 kg, mang mt n v in tch dng (eo hay 1+).  Ht ny l mt
thnh phn cu to ca ht nhn nguyn t c gi l proton,  k hiu bng
ch p.

b) S tm ra ntron

Nm 1932, Chat-uch (J.Chadwick) (cng tc vin ca R-d-pho) dng ht 
bn ph ht nhn nguyn t beri  quan st c s xut hin mt loi ht mi
c khi lng xp x khi lng ca proton, nhng khng mang in,  c gi
l ntron, k hiu bng ch n.  

Nh vy, ht nhn nguyn t ca mi nguyn t u c cc ht proton v ntron(*).

Kt lun :  Thnh phn cu to ca nguyn t gm :

Ht nhn nm  tm ca nguyn t gm cc ht proton v ntron.

V nguyn t gm cc electron chuyn ng xung quanh ht nhn.

Bng 1.1 

Khi lng v in tch ca cc ht cu to nn nguyn t

Qua bng 1 .1  ta thy khi lng ca proton hoc ntron ln hn khi lng ca
electron khong 1840 ln,  do  c th kt lun :  Khi lng ca nguyn t tp
trung hu ht  ht nhn,  khi lng ca cc electron l khng ng k so vi
khi lng ca nguyn t.
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c tnh
ht

V nguyn t Ht nhn

electron (e) proton (p) ntron (n)

in  tch  
(q)

qe = 1 ,602.1 01 9C

hay qe = 1 

qp = 1 ,602.1 01 9C

hay qp = 1 +
qn = 0

Khi  lng
(m)

me = 9,1 094.1 031kg

me = 0,00055u

mp = 1 ,6726.1 027kg

mp  1 u

mn = 1 ,6748.1 027kg

mn  1 u

(*)  Ring nguyn t hiro c mt loi nguyn t trong ht nhn ch c mt proton v khng
c ntron.



II  - Kch thc v khi lng ca nguyn t

Ngy nay, cc nh khoa hc cng  xc nh c kch thc v khi lng
cc ht to nn nguyn t.

Nguyn t ca cc nguyn t khc nhau c kch thc v khi lng khc nhau.

1 . Kch thc

Nu hnh dung nguyn t nh mt qu cu trong  c cc  electron chuyn
ng rt nhanh xung quanh ht nhn,  th nguyn t  c ng knh
khong 1 0 10m.  

 biu th kch thc nguyn t,  ngi ta dng n v nanomet (vit tt l nm)

hay angstrom (k hiu l ).

1nm = 10 9m ;  = 10 10m ;  1  nm = 

a) Nguyn t nh nht l nguyn t hiro c bn knh khong 0,053 nm.

b) ng knh ca ht nhn nguyn t cn nh hn, vo khong 10 5 nm.

Nh vy, ng knh ca nguyn t ln hn ng knh ca ht nhn khong 

Nu hnh dung ht nhn l qu cu c ng knh 10 cm th nguyn t l qu
cu c ng knh 1000 m = 1  km.

c) ng knh ca electron v ca proton cn nh hn nhiu (khong 108nm).
Electron chuyn ng xung quanh ht nhn trong khng gian rng ca
nguyn t.

2. Khi lng

Ta kh tng tng c 1  g ca bt k cht no cng cha ti hng t t nguyn t.

Th d : 1  g cacbon c ti 5.1022 (50 000.109.109)  nguyn t cacbon (tc l nm

mi nghn t t nguyn t cacbon).

Vy,  biu th khi lng ca nguyn t,  phn t v cc ht proton, ntron,
electron ngi ta dng n v khi lng nguyn t,  k hiu l u(*),  u cn c
gi l vC.
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(*)  Trong mt s ti liu,  ngi ta cn gi l amu (atomic mass unit).



1  u bng khi lng ca mt nguyn t ng v cacbon 12 .  Nguyn t ny

c khi lng l 19,9265.1027 kg.

Khi lng ca 1  nguyn t cacbon l 19,9265.1027 kg = 12 u.

Khi lng ca 1  nguyn t hiro l 1 ,6738.1027 kg  1  u.

Bi tp

1 . Cc ht cu to nn  ht nhn ca hu  ht cc nguyn t l 

A.  electron v proton.  C.  ntron v electron.  

B.  proton  v ntron.  D.  electron,  proton v ntron.

Hy chn p n  ng.

2. Cc ht cu to nn  hu  ht cc nguyn t l 

A.  proton  v electron C.  ntron v proton  

B.  ntron  v electron D.  ntron,  proton v electron.

Hy chn p n  ng.

3. Kt qu phn tch  cho thy trong phn t kh CO2 c 27,3% C v 72,7% O theo khi

lng.  Bit nguyn t khi  ca C l 1 2,011 .  Hy xc nh  nguyn t khi  ca oxi.

4. Bit rng khi  lng mt nguyn t oxi  nng gp 1 5,842 ln  v khi  lng ca nguyn

t cacbon nng gp 1 1 ,906 ln  khi  lng ca nguyn t hiro.  Hi  nu  chn khi

lng nguyn t cacbon lm n v  th H,  O c khi  lng nguyn t l bao nhiu  ?

8



  S lin quan gia s n v in tch ht nhn vi s proton
v s electron.

  S khi  ca ht nhn c tnh nh th no ?

  Khi  nim nguyn t ho hc.

I  - ht nhn nguyn t

1 . in tch ht nhn

Ht nhn gm cc ht proton v ntron.  Nu ht nhn c Z proton, th in tch

ca ht nhn bng Z+ v s n v in tch ht nhn bng Z.

Nguyn t trung ho in nn s proton trong ht nhn bng s electron ca

nguyn t.  Vy trong nguyn t :

S n v in tch ht nhn Z = s proton = s electron.

Th d :  S n v in tch ht nhn nguyn t nit l 7,  vy nguyn t nit c

7 proton v 7  electron.

2. S khi

S khi ca ht nhn, k hiu l A, bng tng s proton (k hiu l Z) v tng s

ntron (k hiu l N).

A = Z + N

Th d : Ht nhn nguyn t cacbon c 6 proton v 6 ntron.  Vy s khi ca

ht nhn nguyn t cacbon l A = 6 + 6 = 12.  

Ht nhn ca nguyn t natri c 11  proton v 12 ntron.  Vy s khi ca ht

nhn nguyn t natri l 23.
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Ht nhn nguyn t
Nguyn t ho hc
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II  - Nguyn t ho hc

1 . nh ngha

Nguyn t ho hc l nhng nguyn t c cng in tch ht nhn.

Nh vy,  tt c cc nguyn t ca cng mt nguyn t ho hc u c cng s

proton v cng s electron.  Th d :  Tt c cc nguyn t c cng s n v in

tch ht nhn l 6 u thuc nguyn t cacbon.  Cc nguyn t cacbon u c 6

proton v 6 electron.

Nhng nguyn t c cng in tch ht nhn u c tnh cht ho hc ging nhau.

Cho n nay, ngi ta  bit 92 nguyn t ho hc c trong t nhin v khong

18 nguyn t nhn to c tng hp trong cc phng th nghim ht nhn.

2. S hiu nguyn t

S n v in tch ht nhn nguyn t ca mt nguyn t c gi l s hiu

nguyn t ca nguyn t .

S hiu nguyn t (k hiu l Z) cho bit :

S proton trong ht nhn nguyn t.

S electron trong nguyn t.

Nu bit s khi A v s hiu nguyn t Z ta bit c s proton,  s ntron

(N = A Z) c trong ht nhn nguyn t v s electron ca nguyn t .

3. K hiu nguyn t

S n v in tch ht nhn v s khi c coi l nhng c trng c bn ca

nguyn t.   k hiu nguyn t, ngi ta thng ghi cc ch s c trng  bn

tri k hiu nguyn t X vi s khi A  pha trn,  s hiu nguyn t Z  pha

di :  .

Th d : ,  cho bit nguyn t clo c s khi l 35  v s hiu nguyn t

l 1 7.

1 0



Bi tp

1 . Nguyn t ho hc l nhng nguyn t c cng 

A.  s khi.  

B.  s ntron.  

C.  s proton.  

D.  s ntron v s proton.

Chn p n  ng.

2. K hiu  nguyn t biu  th  y   c trng cho nguyn t ca mt nguyn t ho hc

v n cho bit 

A.  s khi  A. B.  s hiu  nguyn t Z.

C.  nguyn t khi  ca nguyn t. D.  s khi  A v s n v  in  tch  ht nhn.

Chn p n  ng.

3. Hy cho bit mi  l in  h gia s proton,  s n v  in  tch  ht nhn  v s electron

trong mt nguyn t.  Gii  thch  v cho th d.

4. Hy cho bit s n v  in  tch  ht nhn,  s proton,  s ntron v s electron ca cc

nguyn t c k hiu  sau  y :

a)  .

b)   .

5. Ytri  (Y)  dng  lm vt l iu  siu  dn c s khi  l 89.  Da vo bng tun hon,  hy xc

nh  s proton,  s ntron  v s electron ca nguyn t nguyn t Y.

1 1



  Th no l ng v,  nguyn t khi,  nguyn t khi  
trung bnh ?

  Cch xc nh nguyn t khi  trung bnh.

I  - ng v
Cc nguyn t ca cng mt nguyn t ho hc c th c s khi khc nhau,
v ht nhn ca cc nguyn t  c cng s proton nhng c th c s ntron
khc nhau.  

Cc ng v ca cng mt nguyn t ho hc l nhng nguyn t c cng s 
proton nhng khc nhau v s ntron,  do  s khi A ca chng khc nhau.  

Cc ng v c xp vo cng mt v tr ( nguyn t) trong bng tun hon.

Th d nguyn t hiro c ba ng v :

Phn ln cc nguyn t ho hc l hn hp ca nhiu ng v.  Ngoi khong
340 ng v tn ti trong t nhin,  ngi ta  tng hp c hn 2400 ng v
nhn to.  Cc ng v ca cng mt nguyn t ho hc c s ntron trong ht
nhn khc nhau, nn c mt s tnh cht vt l khc nhau.

Th d : trng thi n cht, ng v c t khi ln hn, nhit  nng chy

v nhit  si cao hn ng v .

1 2

Hat electron Hat proton Hat ntron

Hnh 1 .4. S  cu to nguyn t cc ng v ca nguyn t hiro

ng v . nguyn t khi v
nguyn t khi trung bnh
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Ngi ta phn bit cc ng v bn v khng bn. Hu ht cc ng v c s hiu
nguyn t ln hn 82 (Z > 82) l khng bn, chng cn c gi l cc ng v
phng x.

Nhiu ng v,  c bit l cc ng v phng x,  c s dng nhiu trong i

sng, y hc,  nghin cu s pht trin ca cy trng,. . .

II  - nguyn t khi v nguyn t khi trung bnh

1 . Nguyn t khi

Nguyn t khi l khi lng tng i ca nguyn t.  

Nguyn t khi ca mt nguyn t cho bit khi lng ca nguyn t  nng

gp bao nhiu ln n v khi lng nguyn t.

Khi lng ca mt nguyn t bng tng khi lng ca proton, ntron v 

electron trong nguyn t .  Proton v ntron u c khi lng xp x 1  u.

Electron c khi lng nh hn rt nhiu (0,00055 u),  nn c th coi nguyn t

khi xp x s khi ca ht nhn.

2. Nguyn t khi trung bnh

Hu ht cc nguyn t ho hc l hn hp ca nhiu ng v vi t l phn trm

s nguyn t xc nh, nn nguyn t khi ca cc nguyn t c nhiu ng v

l nguyn t khi trung bnh ca hn hp cc ng v c tnh n t l phn trm

s nguyn t ca mi ng v.

Gi s nguyn t c hai ng v A v B.  Gi l nguyn t khi trung bnh,

A l nguyn t khi ca ng v A,  a l t l phn trm s nguyn t ca ng

v A ;  B l nguyn t khi ca ng v B, b l t l phn trm s nguyn t ca

ng v B.  Ta c :

Trong nhng tnh ton khng cn  chnh xc cao,  ngi ta coi nguyn t khi

bng s khi.

Th d : Nguyn t clo c 2 ng v bn chim 75,77 % v chim

24,23%.  Nguyn t khi trung bnh ca clo l :

1 3

(*)Trong bng tun hon,  ngi ta cho s hiu chnh xc hn l 35,45.



Bi tp

1 . Nguyn t cacbon c hai  ng v  bn  :  chim 98,89% v chim 1 ,1 1 %.

Nguyn t khi  trung  bnh  ca nguyn t cacbon l 

A.  1 2,500 C.  1 2,022 

B.  1 2,011  D.  1 2,055

Chn p n  ng.

2. Cho bit s proton,  s ntron v s electron ca cc ng v  sau  y :

a) .

b) .

3. Nguyn t khi  trung bnh  ca bc bng 1 07,02 ln  nguyn t khi  ca hiro.  Nguyn

t khi  ca hiro bng 1 ,008.  Tnh  nguyn t khi  trung  bnh  ca bc.  

4. Cho hai  ng v  hiro v hai  ng v  ca clo vi  t l phn trm s nguyn t chim

trong t nhin  nh sau  :  

a)  Tnh  nguyn t khi  trung bnh  ca mi  nguyn t.

b)  C th c bao nhiu  loi  phn t HCl  khc nhau to nn t hai  ng v  ca hai

nguyn t  ?

c)  Tnh  phn  t khi  ca mi  loi  phn t ni  trn.

5. Nguyn t khi  trung bnh  ca ng bng 63,546.  Trong t nhin,  ng c hai  ng v

.  Tnh t l phn trm s nguyn t ca ng v tn ti  trong t nhin.

6. Cho hai  ng v  (k hiu  l H)  v (k hiu  l D).

a)  Vit cc cng thc phn t hiro c th c.

b)  Tnh  phn t khi  ca mi  loi  phn t.

c)  Mt l t kh hiro giu  teri  ( )   iu  kin  tiu  chun nng 0,1 0 g.  Tnh  thnh phn

phn trm khi  lng tng ng v  ca hiro.

T liu

s phng x

1 . S phn r ht nhn phng x v phn hch

Tnh  phng x l tnh  cht ca mt s ht nhn  nguyn  t khng bn  c th t
bin  i  v pht ra cc bc x ht nhn  (th  ng c gi  l  cc tia phng x).
Cc nguyn  t c tnh  phng x gi  l  cc ng v  phng x,  cn  cc nguyn  t
khng phng x gi  l  cc ng v  bn .  Cc nguyn  t ch gm cc ng v
phng x (khng c ng v  bn)  gi  l  nguyn  t phng x.  

1 4



Tia phng x c th l chm cc ht mang in  dng nh  ht  (phng x  ),
ht proton  ;  mang in  m nh chm electron  (phng x  )  ;  khng mang in
nh  ht ntron  hoc tia  (c bn  cht ging nh nh  sng nh  ng nng l ng ln
hn nhiu).  S t bin  i  nh  vy ca ht nhn  nguyn  t,  th  ng gi  l  s
phn  r phng x hay phn  r ht nhn.  

T phn  hch,  l  qu trnh  ht nhn  ca cc nguyn  t  phng x c s khi  ln
nh  235U  t v ra thnh  cc mnh  ht nhn  km theo s thot ra ntron  v mt
s ht c bn  khc,  cng l mt dng ca s phn  r ht nhn.  

Trong t phn  hch  v phn  r ht nhn  u  c s ht khi  lng,  tc l tng
khi  lng ca cc ht to thnh  nh hn  khi  lng ca ht nhn  ban  u.  Khi
lng b  hao ht ny chuyn  ho thnh  nng l  ng khng l c tnh  theo
phng trnh  ni  ting ca Anh-xtanh (A.Einstein)  :  E = m.c2.  Trong ,  E l
nng l  ng thot ra khi  phn  r ht nhn  (nng l  ng ny nm trong ng nng
ca cc ht thot ra khi  phn  r ht nhn  v nng lng ca bc x )  ;  m l 
ht khi  ;  c = 2,988.1 08 m/s l vn  tc nh  sng trong chn  khng.

2. S phng x t nhin

Nm 1 896,  nh vt l  ngi
Php,  Bc-c-ren  (A.Becquerel )
v sau   l ng b Pi -e Quy-ri
v Ma-ri  Quy-ri  (Pirre Curie v
Marie Curie)  pht hin  ra rng
cc hp cht ca urani  c kh
nng t pht ra nhng tia khng
nhn  thy c,  c th xuyn
qua nhng vt m tia sng
thng khng i  qua c,  gi
l cc tia phng x.  Di  tc
dng ca in  trng tia phng
x b  tch  lm ba tia :

 Tia  (anpha)  l ch  v pha cc m ca in  trng,  gm cc ht  mang hai
in  tch  dng,  c khi  lng bng khi  lng ca nguyn  t hel i .

 Tia  (bta)  l ch  v pha cc dng ca in  trng,  gm cc ht electron.

 Tia  (gamma)  khng lch  v cc no ca in  trng,  c bn  cht ging nh
tia sng (hnh  1 .5 ).

Nhng nghin  cu  v bn  cht ca hin  tng phng x chng t rng ht nhn
ca cc nguyn  t phng x khng bn,  t phn  hu v phng ra cc ht vt cht
khc nhau  nh ht  ,   ,  km theo bc x in  t nh tia .  ng thi  vi  hin
tng phng x t nhin,  ngi  ta cng pht hin  mt s loi  nguyn  t ca mt
s nguyn  t nhn  to cng c kh nng phng x.

1 5




Man
huynh quang

ng
chn khng

Cht
phong xa

Ban tu in

Hnh 1 .5. S phng x t nhin



3. ng dng ca ng v phng x

Mc d  mi  ti  nm 1 896 hin  t ng phng x mi   c pht hin  bi  nh bc
hc Php Bec-c-ren,  nh  ng cc ng v  phng x  nhanh  chng ng vai  tr
ng k trong l ch  s pht trin  ca th k  XX  v th k  chng ta ang sng.  ng
dng ng v  phng x trong cc l nh  vc khc nhau  ca k thut v i  sng
ch  yu  da trn  hai  yu  t :  (1 )  T ng tc mnh  ca tia phng x vi  mi  
tr ng vt cht m n i  qua ;  (2)  Do s pht tia phng x,  cc ng v  phng x
d  c pht hin  bng cc my o phng x,  nn  c th ng vai  tr ca cc
nguyn t nh du.  Sau  y l mt vi  th d  v ng dng ng v  phng x.

a)  Trong nghin cu sinh hc v nng nghip

Trong nhng thnh  tu  rc r gn  y ca nghin  cu  di  truyn  hc,  gii  m gen,
tm hiu  s vn  chuyn  cc axi t amin  trong c th sinh  vt, . . .  vai  tr ca cc
nguyn  t nh  du  l rt quan  trng.

Cc tia phng x c nng l  ng ln,  gy ra cc t bin  gen  to thnh  cc ging
mi  vi  nhiu  tnh  cht  u  vit.  y l c s ca cch  mng xanh  trn  th gii .
Tia  ca ng v  60Co l tc nhn  tit trng,  chng nm mc hu  hiu  trong bo
qun  l ng thc,  thc phm v cc loi  ht ging.

b)  Trong y hc

Trong y hc,  cc ng v  phng x  c dng rng ri  cho hot ng nghin  cu,
chn  on  v iu  tr .  Cc hp cht nh  du  ho phng x cung cp cc thng tin
gii  phu  hc v ni  tng con  ng i ,  v hot ng ca cc c quan  ring bit,  phc
v  cho chn  on  bnh.  Tia phng x  c s dng trong cc ph  ng php chp
ct lp.  T l u  ng i  ta  s dng ng v  1 31 I trong chn  on  v iu  tr  bnh
tuyn  gip.  Tia  c th  hi  t  to thnh  chm tia c nng l  ng ln,   c s dng
nh  mt li  dao sc (dao gamma )  trong cc ca m khng chy mu  i  vi  cc
khi  u  nm su  trong no,  m bnh  nhn  khng cn  phi  gy m,  c th i  l i   c
ngay sau  ca m,. . .  Nm 2005,  mt thit b  dao gamma nh   vy   c  a vo
s dng  Vit Nam (ti  Bnh  vin  Tr ng i  hc Y Khoa Hu).  

c)  Trong cng nghip v nghin cu khoa hc

Phng php nguyn  t nh  du  c dng rng ri   theo di  s di  chuyn
ca nc mt,  nc ngm,  kim tra tc  thm qua ,  p,  thm d du  kh,
nghin  cu  c ch ca cc phn  ng phc tp v o c cc hng s ho l .

Tia  vi  kh nng m xuyn  mnh  cho php kim tra  c kht ca b tng
v cc vt l iu  kt khi ,  pht hin  cc khuyt tt,  nt,  gy nm su  trong vt l iu
m khng phi  ph mu.  

Nng lng ca tia phng x c th gy ra nhiu  bin  i  ho hc,  bin  tnh
nhiu  vt l iu  to ra cc vt l iu  mi ,  vi  nhng tnh  cht cc k c o.

Cc phng php ht nhn  c kh nng pht hin  tp cht  nng  rt nh 
(1 09  1 08),  lm thay i  ng k din mo ca Ho hc phn tch hin i.
Phn tch  ng v  cho php xc nh  tui  ca mu  t  hoc mu  ho thch,. . .

1 6



  Trong nguyn t,  electron chuyn ng nh th no ? S
chuyn ng ca electron c ging s chuyn ng ca
cc vt th ln hay khng ?

 Th no l obitan nguyn t v hnh dng ca chng ra sao ?
C nhng loi  obitan nguyn t no trong nguyn t ?

I  - S chuyn ng ca electron trong nguyn t

1 . M hnh hnh tinh nguyn t

M hnh nguyn t c do R-d-pho,  Bo v Zom-m-phen (A.  Sommerfeld)

 xng.  Theo m hnh ny trong nguyn t cc electron chuyn ng trn

nhng qu o trn hay bu dc xc nh xung quanh ht nhn,  nh cc hnh

tinh quay quanh mt tri (hnh 1 .6).  Do  m hnh ny cn c gi l m

hnh hnh tinh nguyn t.

Tuy nhin, m hnh ny khng phn nh ng trng thi chuyn ng ca electron

trong nguyn t.  T nhng thuyt ca vt l hin i,  ta bit trng thi chuyn

ng ca electron (nhng ht vi m 

nhng ht v cng nh) c nhng

khc bit v bn cht so vi s

chuyn ng ca nhng vt th v m

(vt th ln) m ta thng quan st

thy hng ngy.

M hnh hnh tinh nguyn t ca

R-d-pho, Bo v Zom-m-phen c

tc dng rt ln n s pht trin l

thuyt cu to nguyn t nhng

khng y   gii thch mi tnh

cht ca nguyn t.

1 7

Electron

Quy ao
electron

Hat nhn

Hnh 1 .6. M hnh hnh tinh nguyn t
ca R-d-pho,  Bo v Zom-m-phen

s chuyn ng ca electron
trong nguyn t. 
obitan nguyn t
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2. M hnh hin i v s chuyn ng ca electron trong nguyn t, 

obitan nguyn t

a) S chuyn ng ca electron trong nguyn t

Trong nguyn t,  cc electron chuyn ng rt nhanh xung quanh ht nhn

khng theo mt qu o xc nh no.  Gi s chng ta c th chp nh electron

ca nguyn t hiro  mt thi im no ,  nu chng ta li chp nh  mt

thi im tip theo th electron s  mt v tr khc.  Nu chng ta chng hng

triu bc nh thu c sao cho ht nhn trng nhau th hnh nh thu c bng

cch lp ghp c th ging nh mt m my c to thnh t mt s rt ln

cc du chm, mi du chm biu din mt v tr ca electron xung quanh ht

nhn.  i vi nguyn t hiro,  s chuyn ng ca electron c th hnh dung

nh mt m my tch in m.  V mt l thuyt,  khng c ng bin r nt

ca m my tch in,  nhng thc t c th v thnh mt mt cong bao quanh

hu nh ton b in tch ca m my.

b) Obitan nguyn t

Vng khng gian bao quanh ht nhn nguyn t cha hu nh ton b in tch

ca m my c gi l obitan nguyn t.  Tuy nhin,  mt  in tch khng

ng u trong khng gian ny.  Mt  in tch dy c hn  gn ht nhn.  

My electron ca nguyn t hiro  trng thi c bn hu nh tp trung trong mt

vng khng gian c dng hnh cu bn knh trung bnh 0,053 nm (hnh 1 .7).

Nh vy :  Obitan nguyn t l khu vc

khng gian xung quanh ht nhn m

ti  xc sut c mt (xc sut tm

thy) electron khong 90%.

Obitan nguyn t c k hiu l AO

(Atomic Orbital).

1 8

Hnh 1 .7. m my electron
hnh cu ca nguyn t hiro



 cho tin li v n gin,  ngi ta cng c th biu din obitan nguyn t
hiro bng mt mt cong nt lin thay cho hnh nh cc du chm (hnh 1 .8).

II  - hnh Dng obitan nguyn t

Khi chuyn ng trong nguyn t,  cc electron c th chim nhng mc nng
lng khc nhau c trng cho trng thi chuyn ng ca n.  Nhng electron
chuyn ng gn ht nhn hn, chim nhng mc nng lng thp hn tc l 
trng thi bn hn, nhng electron chuyn ng  xa ht nhn c nng lng
cao hn.  Da trn s khc nhau v trng thi ca electron trong nguyn t,  ngi
ta phn loi thnh cc obitan s,  obitan p,  obitan d v obitan f.  Hnh dng cc 
obitan s  v p c biu din trn hnh 1 .9 v 1 .10.

Hnh 1 .9. Obitan s Hnh 1 .1 0. Cc obitan px ,  py v pz c dng hnh s tm ni

T hnh nh cc obitan nguyn t,  chng ta thy :

Obitan s c dng hnh cu,  tm l ht nhn nguyn t.

Obitan p gm 3  obitan px,  py v pz c dng hnh s tm ni.  Mi obitan c s
nh hng khc nhau trong khng gian,  chng hn obitan px nh hng theo
trc x,  obitan py nh hng theo trc y,. . .   

Obitan d,  f c hnh dng phc tp hn.

1 9
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Bi tp

1 . Obitan nguyn t hiro  trng thi  c bn c dng hnh cu v c bn knh trung bnh l 

A.    0,045 nm. B.    0,053 nm.

C.    0,098 nm. D.    0,058 nm.

Chn p n  ng.

2. Obitan  py c dng hnh  s tm ni  

A.  c nh  hng theo trc z.  B.  c nh  hng theo trc y.

C.  c nh  hng theo trc x. D.  khng nh  hng theo trc no.

Chn p n  ng.

3. p n  no ng trong  cc p n  sau  y ?

Trong nguyn t hiro electron thng c tm thy 

A.  trong ht nhn nguyn t.

B.  bn ngoi ht nhn,  song  gn ht nhn v electron b ht bi  ht proton.

C.  bn ngoi  ht nhn v thng  xa ht nhn,  v  th tch  nguyn t l my electron

ca nguyn t .

D.  c bn trong v bn ngoi  ht nhn,  v electron lun c tm thy  bt k ch no

trong nguyn t.

4. C th m t s chuyn ng ca electron trong nguyn t bng cc qu o chuyn

ng khng ? Ti  sao ?

5. Theo l  thuyt hin  i,  trng  thi  chuyn ng ca electron trong nguyn t c m

t bng hnh  nh g ?

6.  Trnh  by hnh  dng ca cc obitan  nguyn t s,  p v nu  r s nh  hng khc nhau

ca chng trong khng gian.
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  Cng c kin thc v thnh phn cu to nguyn t, ht
nhn nguyn t, kch thc, khi lng, in tch ca cc ht.

  Hiu khi  nim nguyn t ho hc,  k hiu nguyn t,
ng v,  nguyn t khi,  nguyn t khi trung bnh,  obitan
nguyn t.

  Rn luyn k nng xc nh s electron,  proton,  ntron
v nguyn t khi  khi  bit k hiu nguyn t.

A - kin thc cn nm vng

1 . Nguyn t c to nn bi electron v ht nhn. Ht nhn c to 

nn bi proton v ntron

qe = 1 ;  me  0,00055 u.

qp = 1+ ;  mp  1  u.

qn = 0   ;  mn  1  u.

2. Trong nguyn t, s proton = s electron

S khi A = Z + N.

Nguyn t khi c coi nh bng tng s cc proton v cc ntron (gn ng).

Nguyn t khi ca mt nguyn t c nhiu ng v l nguyn t khi trung
bnh ca cc ng v,  c tnh n t l phn trm s nguyn t ca mi ng v.

Nguyn t ho hc gm nhng nguyn t c cng in tch ht nhn.

Cc ng v ca mt nguyn t ho hc l cc nguyn t c cng s proton, khc
s ntron.

3. S hiu nguyn t Z v s khi A c trng cho nguyn t

K hiu nguyn t 

4. Obitan nguyn t

 Chuyn ng ca electron trong nguyn t c m t bng hnh nh ca cc
obitan nguyn t.

21

luyn tp v :

thnh phn cu to nguyn t
khi lng ca nguyn t 
obitan nguyn t
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Obitan nguyn t l khu vc khng gian xung quanh ht nhn m ti  xc

sut c mt (hay xc sut tm thy) electron khong 90%.

Th d :  Obitan ca nguyn t hiro l mt khi cu c bn knh 0,053  nm.

Trong th tch khi cu ny tp trung khong 90% xc sut c mt (hay xc sut

tm thy) electron xung quanh ht nhn.

Cc obitan px,  py,  pz (c vit l AO-px,  AO-py,  AO-pz)  c dng hnh s tm

ni,  nh hng theo 3  trc x,  y v z ca h to  -cc.

B - Bi  tp

1 . Mt nguyn t ca nguyn t X c 75 electron v 1 1 0 ntron.  Hi  k hiu  nguyn t no

sau y l ca nguyn t X ?

A.   ;  B.   ;  C.   ;  D.   

2. Nguyn t no sau  y cha ng thi  20 ntron,  1 9 proton v 1 9 electron ?

A.  ;  B.  ; C.   ; D.   

3. Theo s l iu   bng 1 .1  bi  1 .  Hy tnh  :

a)  Khi  lng (g)  ca nguyn t nit (gm 7 proton,  7 ntron,  7 electron).

b)  T s khi lng ca electron trong nguyn t nit so vi khi lng ca ton nguyn t.

4. Bit rng  nguyn t agon c ba ng v  khc nhau,  ng  vi  s khi  36,  38 v A.  Phn

trm s nguyn t ca cc ng v  tng ng ln  lt bng :  0,34% ;  0,06% v 99,6%.

Tnh s khi  ca ng v  A ca nguyn t agon,  bit nguyn t khi  trung bnh  ca agon

bng 39,98.

5. Nguyn t Mg c ba ng v  ng vi  thnh phn phn trm nh sau  :

ng v 24Mg 25Mg 26Mg

% 78,99 1 0,00 11 ,01

a)  Tnh  nguyn t khi  trung bnh  ca Mg.

b)  Gi s trong  hn  hp ni  trn  c 50 nguyn t 25Mg,  th s nguyn t tng  ng

ca hai  ng  v  cn  li  l bao nhiu  ?
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  Trong nguyn t,  cc electron c phn b nh th no ?

  Th no l lp electron,  phn lp electron ?

  C bao nhiu obitan nguyn t  trong mt lp electron v

trong mt phn lp electron ?

I  - Lp electron

Trong nguyn t, cc electron c sp xp thnh tng lp, cc lp c sp xp t

gn ht nhn ra ngoi.  Cc electron trn cng mt lp c nng lng gn bng nhau.

Nhng electron  lp trong lin kt vi ht nhn bn cht hn nhng electron 

lp ngoi.  Do ,  nng lng ca electron  lp trong thp hn nng lng 

electron  lp ngoi.  V vy,  nng lng ca electron ch yu ph thuc vo s

th t ca lp.

Th t cc lp electron c ghi bng cc s nguyn n = 1 ,  2,  3,  . . . ,  7.

n  =  1       2      3        4        5         6       7

Tn lp :   K      L     M      N       O       P       Q

Theo trnh t sp xp trn,  lp K (n = 1 )  l lp gn ht nhn nht.  Nng lng

ca electron trn lp ny l thp nht.  S lin kt gia electron trn lp ny vi

ht nhn l bn cht nht,  ri tip theo l nhng electron ca lp ng vi n ln

hn c nng lng cao hn.

II  - Phn lp electron

Mi lp electron phn chia thnh cc phn lp c k hiu bng cc ch ci

vit thng :    s,  p,  d,  f,  . . .  

Cc electron trn cng mt phn lp c nng lng bng nhau.
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S phn lp trong mi lp bng s th t ca lp .

Lp th nht (lp K) c 1  phn lp,   l phn lp 1 s.  

Lp th hai (lp L) c 2 phn lp,   l cc phn lp 2s v 2p.

Lp th ba (lp M) c 3  phn lp,   l cc phn lp 3s,  3p v 3d.

Lp th t (lp N) c 4 phn lp,   l cc phn lp 4s,  4p,  4d v 4f.

Lp th n c n phn lp electron.

Tuy nhin,  trn thc t vi hn 110 nguyn t  bit,  ch c s electron in

vo bn phn lp s,  p,  d v f.

Cc electron  phn lp s  c gi l cc electron s,   phn lp p c gi l

cc electron p,  . . .

III  - S obitan nguyn t trong mt phn lp electron

Trong mt phn lp,  cc obitan c cng mc nng lng, ch khc nhau s nh

hng trong khng gian.  S v dng obitan ph thuc vo c im ca mi

phn lp electron :

Phn lp s : Ch c 1  obitan, c i xng cu trong khng gian (hnh 1 .9).

Phn lp  p  : C 3  obitan px,  py,  pz nh hng theo cc  trc  x,  y  v z

(hnh 1 . 1 0) .

Phn lp d : C 5  obitan,  nh hng khc nhau trong khng gian.

Phn lp f : C 7 obitan,  cng nh hng khc nhau trong khng gian.

Nh vy :  S obitan trong cc phn lp s, p, d, f tng ng l cc s l :  1 , 3, 5, 7.

IV - S obitan nguyn t trong mt lp electron

S obitan trong lp electron th n l n2 obitan :

Lp K (n = 1 )  c  12 = 1  obitan,   l obitan 1 s.  

Lp L (n = 2)  c 22 = 4 obitan,  gm 1  obitan 2s v 3  obitan 2p.

Lp M (n = 3)  c 32 = 9 obitan,  gm 1  obitan 3s,  3  obitan 3p v 5  obitan 3d.

Lp N (n = 4)  c 42 = 16 obitan,  gm 1  obitan 4s,  3  obitan 4p,  5  obitan 4d 

v 7  obitan  4f.
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Bi tp

1 . Cc obitan  trong mt phn  lp electron 

A.  c cng s nh  hng trong khng gian.

B.  c cng mc nng lng.

C.  khc nhau v mc nng lng.

D.  c hnh  dng khng ph  thuc vo c im mi  phn lp.

Hy chn p n  ng.

2. Th no l lp v phn lp electron.  S khc nhau  gia lp v phn lp electron ?

3. Hy cho bit tn  ca cc lp electron ng  vi  cc gi tr  ca n  =  1 ,  2,  3,  4 v cho bit

cc lp  ln  lt c bao nhiu  phn lp electron ?

4. Hy cho bit s phn  lp electron,  s obitan  c trong  lp M v N.

5. V hnh  dng cc obitan  1 s,  2s v cc obitan  2px,  2py,  2pz.

25



  Trong nguyn  t,  cc electron  chim nhng mc nng
lng no ?  Trnh  t sp xp cc mc nng  lng ny
ra sao ?

  Vic phn b cc electron trong nguyn t tun theo
nhng nguyn l v quy tc no ?

  Cu hnh electron nguyn t l g ? Cch vit cu hnh
electron nguyn t nh th no ?

I  - Nng lng ca electron trong nguyn t

1 . Mc nng lng obitan nguyn t

Trong nguyn t,  cc electron trn mi
obitan c mt mc nng lng xc
nh.  Ngi ta gi mc nng lng ny
l mc nng lng obitan nguyn t
(mc nng lng AO).

Cc electron trn cc obitan khc nhau
ca cng mt phn lp c nng lng
nh nhau.  Th d :  ng vi n = 2,  ta c
2 phn lp l 2s v 2p.  Phn lp 2s ch
c  mt obitan 2s,  cn phn lp 2p c
3  obitan :  2px,  2py,  2pz.  Cc  electron
ca cc obitan p trong phn lp ny tuy
c s nh hng trong khng gian khc
nhau, nhng chng c cng mc nng
lng AO.

2. Trt t cc mc nng lng obitan

nguyn t

Thc nghim v l thuyt cho thy khi s
hiu nguyn t Z tng, cc mc nng
lng AO tng dn theo trnh t sau :

1 s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d.. .
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Hnh 1 .1 1 . Mi quan h v mc nng lng ca
cc obitan trong nhng phn lp khc nhau

nng lng ca cc electron
trong nguyn t
Cu hnh electron nguyn t
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T trnh t mc nng lng AO trn cho thy khi in tch ht nhn tng c s
chn mc nng lng, mc 4s tr nn thp hn 3d,  mc 5s thp hn 4d,  6s thp
hn 4f,  5d,. . .

II  - cc Nguyn  l  v quy tc phn  b  electron  trong

nguyn t

S phn b cc electron trong nguyn t tun theo nguyn l Pau-li,  nguyn l

vng bn v quy tc Hun (F.Hund).

1 . Nguyn l Pau-li

a)  lng t

 biu din obitan nguyn t mt cch n
gin, ngi ta cn dng  vung nh, c gi
l  lng t.  Mt  lng t ng vi mt AO.

Th d : ng vi n = 1  ch c mt obitan 1s, ta v
mt  vung.  ng vi n = 2 c mt obitan 2s v
ba obitan 2p (2px,  2py v 2pz),  ta v mt  vung
thuc phn lp 2s v ba  vung thuc phn lp
2p, ba  vung ny c v lin nhau,  ch rng
cc obitan 2p c cng mc nng lng AO, nhng
cao hn AO 2s (hnh 1 .12a v hnh 1 .12b).

Hnh 1 .1 2. Cc  lng t ng vi n =  1  v n =  2

b) Nguyn l Pau-li

Trn mt obitan ch c th c nhiu nht l hai electron v hai electron ny
chuyn ng t quay khc chiu nhau xung quanh trc ring ca mi electron.

Ngi ta biu th chiu t quay khc nhau quanh trc ring ca hai electron
bng 2 mi tn nh :  Mt mi tn c chiu i ln,  mt mi tn c chiu i
xung.  Trong mt obitan  c 2 electron, th 2 electron  gi l electron ghp
i (hnh 1 .13a).  Khi obitan ch c mt electron th electron  gi l electron
c thn (hnh 1 .13b).

1 sObitan : 2s, 2px, 2py, 2pz

(a) (b)

Pau-li (Wolfgang Pauli)  
(1900 - 1958)



Hnh 1 .1 3. Electron ghp i v electron c thn

c)  S electron ti a trong mt lp v trong mt phn lp

S electron ti a trong mt lp electron : Ta  bit lp n c n2 obitan.  Mi

obitan theo nguyn l Pau-li c ti a 2 electron.  Do  :  Lp n c ti a 2  n2

electron.

S electron ti a trong mt phn lp electron :  Cng theo nguyn l Pau-li,

ta c th bit c s electron ti a trong mt phn lp. Phn lp s ch c mt 

obitan,  vy ch  c  ti  a 2  electron.  Phn lp p c  3  obitan nn c  ti  a

6 electron, tng t phn lp d c ti a 10 electron, phn lp f c ti a 14 electron.

Ta c th biu din s electron ti a trong cc phn lp bng cc  lng t trn

hnh 1 .14.

Hnh 1 .1 4. S electron ti a trong cc phn lp

(a) Phn lp s ;        (b)  Phn lp p ;        (c)  Phn lp d ;        (d)  Phn lp f.

Mt cch khc,   biu din trng thi electron ca obitan 1 s cha 2 electron ta

dng k hiu :  1 s2.  y,  s 1  ng bn tri ch lp n = 1 ,  ch s  ch obitan s,

s 2  pha trn bn phi ch s electron c cha trong obitan 1 s.  Gi s phn

lp 2p c 6 electron, ta vit :  2p6.

Cc phn lp :  s2,  p6,  d10,   f14 c  s electron ti a gi l phn lp bo ho.

Cn phn lp cha  s electron ti a gi l phn lp cha bo ho.  Th d

cc phn lp s1 ,  p3,  d7,   f12,  . . .

2. Nguyn l vng bn

trng thi c bn,  trong nguyn t cc electron chim ln lt nhng obitan
c mc nng lng t thp n cao.

(a) (b)

(c) (d)

(a)
2 electron
ghep i

(b)
1  electron
c thn
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Th d :  

Nguyn t hiro (Z = 1 )  c 1  electron, electron ny s chim obitan 1 s (AO1s)

c mc nng lng thp nht.  Do  c th biu din s phn b electron ca

nguyn t hiro l :  1 s1  ;  Biu din bng  lng t l 

Nguyn t heli (Z = 2)  c 2 electron.  Theo nguyn l Pau-li,  hai electron ny
cng chim obitan 1 s c mc nng lng thp nht.  Bi vy s phn b electron
trn obitan ca heli l 1 s2  

Nguyn t liti (Z = 3)  c 3  electron, 2 electron trc chim obitan 1 s v  bo
ho, electron cn li chim obitan 2s tip theo c mc nng lng cao hn.  Do
 s phn b electron trn cc obitan ca liti l :

Mt cch tng t,  ta c th vit c s phn b electron trn cc obitan ca
cc nguyn t tip theo.  Th d :

Tuy nhin,  khng nht thit lc no cng phi biu din cc AO2p phi cao
hn AO2s,  . . .  v s cng knh.  Ngi ta ch biu din s cao,  thp ca cc 
lng t khi cn th hin mc nng lng khc nhau ca tng phn lp electron.

3. Quy tc Hun 

Trong cng mt phn lp,  cc electron s phn b trn cc obitan sao cho
s electron c thn l ti a v cc electron ny phi c chiu t quay
ging nhau.

Th d s phn b electron trn cc obitan ca nguyn t cacbon, nit nh sau :

Cc electron c thn trong mt nguyn t c k hiu bng cc mi tn cng
chiu,  thng c vit hng ln trn.

1 s2

Be (Z = 4)  :  1 s2  2s2
2s2

1 s2

B (Z = 5)  :  1 s2  2s2  2p1

2s2
2p1

1 s2

1s2
2s1

2s1
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N (Z = 7)  :
2s2

2p3C (Z = 6)  :

1 s2
2s2

2p2



III  - Cu hnh electron nguyn t

1 . Cu hnh electron nguyn t

Cu hnh electron nguyn t biu din s phn b electron trn cc phn lp
thuc cc lp khc nhau.

Quy c cch vit cu hnh electron nguyn t :

S th t lp electron c vit bng cc ch s (1 ,  2,  3,  . . .)

Phn lp c k hiu bng ch ci thng (s,  p,  d,  f).

S electron c ghi bng ch s  pha trn,  bn phi k hiu ca phn
lp (s2,  p2,  . . . ) .

Cch vit cu hnh electron nguyn t :

Xc nh s electron ca nguyn t.

Cc electron c phn b theo th t tng dn cc mc nng lng AO, theo
cc nguyn l v quy tc phn b electron trong nguyn t.

Vit cu hnh electron theo th t cc phn lp trong mt lp v theo th t
ca cc lp electron.

Th d :

Na (Z = 11 )  c 11  electron.  Cu hnh electron ca Na nh sau :  1 s2 2s22p63s1

Fe (Z = 26) c 26 electron.  Do c s chn mc nng lng, cc electron c

phn b nh sau : 1 s22s22p63s23p64s23d6

Sau  phi sp xp cc phn lp theo tng lp :  1 s22s22p63s23p63d64s2

Hoc vit gn l :  [Ar]  3d64s2.

[Ar]  l k hiu cu hnh electron nguyn t ca nguyn t agon,  l kh him gn

nht ng trc Fe.

2. Cu hnh electron nguyn t ca mt s nguyn t

Da vo cc nguyn l v quy tc nu  trn ta c th xy dng cu hnh 
electron nguyn t ca cc nguyn t khc.  Di y l cu hnh electron
nguyn t ca 20 nguyn t u tin trong bng tun hon (bng 1 .2).
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Bng 1.2 

Cu hnh electron nguyn t ca 20 nguyn t u tin trong bng

tun hon
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Nguyn
t
Cu hnh
electron
Cu hnh electron
vit di dang  lng t



3. c im ca lp electron ngoi cng

Cc electron  lp ngoi cng quyt nh tnh cht ho hc ca mt nguyn t.  

a) i vi nguyn t ca cc nguyn t,  s electron lp ngoi cng ti a l 8.  Cc

nguyn t c 8  electron lp ngoi cng u rt bn vng, chng hu nh khng

tham gia vo cc phn ng ho hc.   l cc nguyn t kh him (tr He c s

electron lp ngoi cng l 2).

b) Cc nguyn t c 1 ,  2,  3  electron  lp ngoi cng l cc nguyn t kim loi (tr

H, He v B).

c) Cc nguyn t c  5 ,  6,  7  electron  lp ngoi cng thng l cc nguyn t

phi kim.

d) Cc nguyn t c 4 electron  lp ngoi cng c th l nguyn t kim loi hay

phi kim.

Bi tp

1 . Hy ghp cu  hnh  electron   trng thi  c bn  vi  nguyn t thch  hp

Cu hnh  electron Nguyn t 

A.  1 s22s22p5 a.  Cl

B.  1 s22s22p4 b.  S

C.  1 s22s22p63s23p4 c.  O

D.  1 s22s22p63s23p5 d .  F

2. S phn b electron trong nguyn t tun  theo nhng nguyn l  v quy tc g ? Hy

pht biu  cc nguyn l  v quy tc .  Ly th d  minh  ho.

3. Ti  sao trong s  phn b electron ca nguyn t cacbon (C :  1 s22s22p2),  phn  lp

2p li  biu  d in  nh sau  :  .

4. Hy vit cu hnh  electron ca cc nguyn t c Z = 20,  Z =  21 ,  Z =  22,  Z =  24,  Z =  29

v cho nhn xt cu hnh  electron  ca cc nguyn t  khc nhau th no ? 

5. Hy cho bit s electron lp ngoi  cng ca cc nguyn t H,  Li,  Na,  K,  Ca,  Mg,  C,  Si,  O.

6. Cu hnh electron nguyn t ca cc nguyn t K (Z = 1 9) v Ca (Z = 20) c c im g ?

7. Vit cu hnh  electron ca F (Z =  9),  Cl  (Z =  1 7)  v cho bit khi  nguyn t ca chng

nhn thm 1  electron th lp electron ngoi  cng c c im g.
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  Cng c cc kin thc :
 Thnh phn cu to nguyn t,  c im cc ht cu to

nn nguyn t.

 Nguyn t ho hc,  nhng c trng ca nguyn t ho hc

 Cu trc v nguyn t.

 Vn dng l thuyt  lm mt s dng bi  tp c bn.

A - Nhng kin thc cn nm vng

Kch thc,  khi  lng nguyn t
in tch  :  1 +
Khi  lng :  1 u
in tch  :  0
Khi  lng :  1 u
in tch  :  1 
Khi lng : 5,5.1 0  4 u

Obitan nguyn t  

Gm cc electron c nng lng gn bng nhau
K hiu  :     n  =  1    2    3   4    5   6 7

K   L  M   N   O   P Q
S obitan  :  n2

Gm cc electron c nng lng bng nhau
K hiu  : s p d  f
S obitan  :  1  3 5 7
Nguyn l  Pau-l i
Nguyn l  vng bn

Quy tc Hun
Trt t cc mc nng lng

Cu hnh  electron  nguyn t
c im lp electron ngoi  cng.

in tch ht nhn  (Z+)  :   Z =  s p = s e
S khi  (A)  : A =  Z + N
ng v

Nguyn t khi  trung bnh  :
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Nguyn t

Cu trc v

nguyn t

Nguyn t

ho hc

Ht nhn nguyn t

V nguyn t

Proton (p)

Ntron (n)

Electron (e)

Lp electron 

Phn lp

electron

S phn b

electron

Luyn tp chng I8Bi



B - Bi  tp

1 . Dy no trong cc dy sau  y gm cc phn lp electron  bo ho ?

A.  s1 ,  p3,  d7,   f1 2 ;              B.   s2,  p5,  d9,   f1 3 ;

C.  s2,  p4,  d1 0,  f11 ;             D.  s2,   p6,  d1 0,   f1 4.

2. Cu hnh  electron  trng thi  c bn ca nguyn t kim loi  no sau  y c electron

c thn  obitan  s ?

A.  Crom ; B.  Coban ; C.  St ; D.  Mangan ;  E.  Niken.

3. Mc nng lng ca cc obitan  2px,  2py v 2pz c khc nhau khng ? V sao ?

4. Hy cho bit s electron ti  a :

a)  Trong cc lp K,  L,  M,  N.

b)  Trong cc phn lp s,  p,  d,  f.

5. S phn b cc electron vo mi  obitan  nguyn t  trng thi  c bn sau  c c vit

ng khng ? Hy gii  thch.

6. Khi  s hiu  nguyn t Z tng,  trt t cc mc nng lng AO tng dn theo chiu  t

tri  qua phi  c ng trt t nh dy sau  khng ?

1 s 2s 2p 3s 3p  3d  4s  4p  4d  4f  5s  5p  6s  5d   6p 7s 5f 6d  . . .

Nu sai,  hy sa li  cho ng.

7. Vit cu  hnh  electron  nguyn  t ca cc nguyn  t c Z =  1 5,  Z =  1 7,  Z =  20,  

Z =  21 ,  Z =  31 .

8. Nguyn t Fe c Z =  26.  Hy vit cu  hnh  electron ca Fe.

Nu nguyn t Fe b  mt hai  electron,  mt ba electron th cc cu  hnh  electron tng

ng s nh th no ?

a

d e g

b c

Cac obitan ns

Cac obitan np
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Cc nguyn t ho hc c sp xp vo bng tun
hon theo nhng nguyn tc no ?

Cu hnh electron nguyn t ca nguyn t ho hc c
mi quan h nh th no vi v tr ca chng trong bng
tun hon ?

Tnh cht cc nguyn t trong bng tun hon bin i
nh th no ?

Bng tun hon c  ngha g ?
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nguyn t ho hc v
nh lut tun hon
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  Bng tun hon c xy dng trn nguyn tc no ?

  Bng tun hon c cu to nh th no ?

I - nguyn tc sp xp cc nguyn t trong bng tun hon

Cc nguyn t ho hc c xp vo mt bng, gi l bng tun hon, da trn
cc nguyn tc sau :

 Cc nguyn t c xp theo chiu tng dn ca in tch ht nhn nguyn t.

 Cc nguyn t c cng s lp electron trong nguyn t c xp thnh mt hng.

 Cc nguyn t c cng s electron ho tr(*) trong nguyn t c xp thnh
mt ct.

II  - Cu to bng tun hon

1 .  nguyn t

Mi nguyn t ho hc c xp vo mt  ca bng, gi l  nguyn t.  S th
t ca  ng bng s hiu nguyn t ca nguyn t .

Th d :  nguyn t ca hiro v ca nhm.

36

(*)  Electron ho tr l nhng electron c kh nng tham gia hnh thnh lin kt ho hc.  Chng
thng nm  lp ngoi cng hoc  c phn lp st lp ngoi cng nu phn lp  cha bo ho.

Al
K hiu
hoa hoc

Nguyn t khi
trung bnh

S oxi hoa

K hiu
hoa hoc

Nguyn t khi
trung bnh

S oxi hoa

26,98

Nhm

[Ne]3s23p

2,20 1 ,61

-1 ,  +1 +3

Bng tun hon
cc nguyn t ho hc

9Bi



2. Chu k

Chu k l dy cc nguyn t m nguyn t ca chng c cng s lp electron,

c xp theo chiu in tch ht nhn tng dn.

Bng tun hon gm 7 chu k c nh s t 1  n 7.  S th t ca chu k trng

vi s lp electron ca nguyn t cc nguyn t trong chu k .

Gii thiu cc chu k :

Chu k 1  : Gm 2 nguyn t l H (Z = 1 )  v He (Z = 2).  Nguyn t ca chng

c mt lp electron (n = 1) v cc electron c phn b vo phn lp s nh sau :

H (1 s1)  v He (1 s2).

Chu k 2 : Gm 8  nguyn t,  t Li (Z = 3)  n Ne (Z = 10).  Nguyn t ca chng

c 2 lp electron (n = 2)  v cc electron c phn b vo cc lp nh sau :  

Li (1 s2 2s1) cho n Ne (1 s2 2s2 2p6).  

Chu k 3  : Gm 8  nguyn t,  t Na (Z = 11 )  n Ar (Z = 18).  Nguyn t ca

chng c 3  lp electron (n = 3)  v cc electron c phn b vo cc lp nh

sau :  Na (1 s2 2s2 2p6 3s1) cho n Ar (1 s2 2s2 2p6 3s2 3p6).  

Chu k 4 : Gm 18 nguyn t t  K (Z = 19) n Kr (Z = 36).  Nguyn t ca

chng c 4 lp electron (n = 4).  Vic phn b electron  chu k ny c c im

l cha phn b vo phn lp 3d m phn b vo phn lp 4s cho  2 electron

 nguyn t kim loi kim K (Z = 19) :  1 s2 2s2 2p6 3s2 3p6 4s1 v kim loi kim

th Ca (Z = 20) :  1 s2 2s2  2p6 3s2 3p6 4s2, sau  mi phn b electron tip tc

vo phn lp 3d t 1  n 10 electron cho cc nguyn t ca 10 nguyn t kim

loi chuyn tip (t Sc (Z = 21 )  n Zn (Z = 30)).  Tip theo l s phn b

electron vo phn lp 4p ca cc nguyn t 6 nguyn t t Ga (Z = 31 )  cho n

Kr (Z = 36).

Chu k 5  : Gm 18 nguyn t,  t Rb (Z = 37) n Xe (Z = 54),  s phn b 

electron cng din ra tng t chu k 4.  

Chu k 6 : Gm 32 nguyn t,  t Cs (Z = 55) n Rn (Z = 86),  s phn b 

electron din ra phc tp hn.  

Chu k 7  : Bt u t nguyn t Fr (Z = 87)  n nguyn t c s th t 110

(Z = 110).  y l mt chu k cha hon thnh.

Phn loi chu k :  

Cc chu k 1 ,  2 v 3  l cc chu k nh.

Cc chu k 4,  5,  6 v 7  l cc chu k ln.
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3. Nhm nguyn t

Nhm nguyn t l tp hp cc nguyn t m nguyn t c cu hnh electron

tng t nhau,  do  c tnh cht ho hc gn ging nhau v c xp thnh

mt ct.

Nguyn t cc nguyn t trong cng mt nhm c s electron ho tr bng nhau

v bng s th t ca nhm (tr mt s ngoi l).

Bng tun hon c 18  ct c chia thnh 8  nhm A nh s t IA n VIIIA

v 8  nhm B nh s t IB n VIIIB.  Mi nhm l mt ct,  ring nhm VIIIB

gm 3  ct.

Ngoi cch chia cc nguyn t thnh nhm, ngi ta cn chia chng thnh cc

khi nh sau :

Khi cc nguyn t s  gm cc nguyn t nhm IA v nhm IIA.

Nguyn t s l nhng nguyn t m nguyn t c electron cui cng c in

vo phn lp s.

Th d :

Na (Z = 11 )  :  1 s2 2s2 2p6 3s1 ;  K (Z = 19) :  1 s2 2s2 2p6 3s2 3p6 4s1

Mg (Z = 12) :  1 s2 2s2 2p6 3s2 ; Ca (Z = 20) :  1 s2 2s2 2p6 3s2 3p6 4s2

Khi cc nguyn t p gm cc nguyn t thuc cc nhm t IIIA n VIIIA

(tr He).

Nguyn t p l nhng nguyn t m nguyn t c electron cui cng c in

vo phn lp p.

Th d :

O (Z = 8)  :  1 s2 2s2 2p4 ;  S (Z = 16) :  1 s2 2s2 2p6 3s2 3p4

Ne (Z = 10) :  1 s2 2s2 2p6 ;  Ar (Z = 18)  :  1 s2 2s2 2p6 3s2 3p6

Cc nhm A bao gm cc nguyn t s v nguyn t p.

Khi cc nguyn t d gm cc nguyn t thuc cc nhm B.

Nguyn t d l cc nguyn t m nguyn t c electron cui cng c in vo

phn lp d.

Khi cc nguyn t f gm cc nguyn t xp thnh hai hng  cui bng.

Chng gm c 14 nguyn t h Lantan (t Ce (Z = 58) n Lu (Z = 71 ))  

v 14 nguyn t h Actini (t Th (Z = 90) n Lr (Z = 103)).

Nguyn t f l cc nguyn t m nguyn t c electron cui cng c in vo

phn lp f.

Cc nhm B bao gm cc nguyn t d v nguyn t f.
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Bi tp

1 . Nguyn t cc nguyn t xp  chu  k 6 c s lp electron trong nguyn t l :  

A.  3. B.  5.  C.  6.  D.  7.

Chn p n  ng.

2. S nguyn t trong chu  k 3 v chu  k 5 l 

A.  8 v 1 8. B.  1 8 v 8.  C.  8 v 8.  D.  1 8 v 1 8.

Chn p n  ng.

3. Trong bng tun hon cc nguyn t,  s chu  k nh v chu  k ln  l 

A.  3 v 3. B.  3 v 4.  C.  4 v 4.  D.  4 v 3.

Chn p n  ng.

4. S hiu  nguyn  t ca cc nguyn  t trong  bng  tun  hon  cho ta bit nhng  thng

tin  g   ?

5. V sao chu  k 2  v chu  k 3,  mi  chu  k c 8 nguyn t ?

6. a) Nhm nguyn t l g  ?

b)  Cc nguyn t s,  p,  d,  f thuc nhng nhm no trong bng tun  hon  ?

7. Vit cu hnh  electron nguyn t ca cc nguyn t t Z = 1  n  Z = 20.

8. Vit cu hnh  electron nguyn t ca cc nguyn t selen  (Z = 34),  kripton (Z = 36)  v

xc nh  v  tr ca chng trong  bng tun hon.

T liu

i  nt v i-mi-tri  I-va-no-vch Men--l-p 
v nh lut tun hon Bng tun hon 

cc nguyn t ho hc

i-mi-tri  I -va-no-vch  Men--l-p sinh  ngy 27 thng ging nm 1 834  thnh
ph To-bon  (Tobonxk)  trong mt gia nh  c 1 7 ngi  con,  b l hiu  trng
Trng Trung hc.  Sau  khi  tt nghip Trng Trung hc To-bon,  ng vo hc
Trng i  hc S phm P-tc-bua v nm 1 855   c nhn  huy chng
vng khi  tt nghip.  Nm 1 859,  Men--l-p  lm vic  c hai  nm.  
Sau   ng tr v nc Nga v c bu  lm gio s ca Trng i  hc K
thut P-tc-bua.  Hai  nm sau  ng c b nhim l gio s ca Trng i  hc
Tng hp P-tc-bua.  Sau  33  nm  nghin  cu  khoa hc v ging dy,  nm 1 892
Men--l-p c b nhim lm ph  trch  khoa hc bo tn  ca trm cn  o
mu.  Nm 1 893,  trm ny i  thnh  Vin  nghin  cu  khoa hc o lng mang
tn  Men--l-p.



Kt qu hot ng sng to v i  nht ca Men--l-p l s pht minh  ra nh
lut tun  hon  cc nguyn  t nm 1 869,  l c   ng mi  35  tui .  Ngoi   ra,  ng
cn  c nhiu  cng trnh  khc c gi tr  nh :  cc nghin  cu  v trng lng ring
ca dung dch  nc,  dung dch  ca ru  nc v khi  nim v dung dch.
Nhng cng trnh  nghin  cu  ca Men--l-p v dung dch  l phn  quan  trng
ca thuyt h in  i .

Cun  C s ho hc  l cng trnh  xut sc ca Men--l-p,  trong  ln  u
tin  ton  b ho hc v c c trnh  by theo quan  im ca nh  lut tun
hon.  Nm 1 947,  cun  sch  c ti  bn  l n  th 1 3 .

Kt hp mt cch  cht ch l  thuyt vi  thc t,  Men--l-p lun  lun   quan
tm n  s pht trin  cng nghip ca t nc Nga.

Bng tun  hon  cc nguyn  t c nh  hng ln  n  s pht trin  ca ho hc.  
N khng nhng l s phn  loi  t nhin  u  tin  cc nguyn  t ho hc,  cho
bit cc nguyn  t c mi  l in  h cht ch v h thng,  m cn  nh  hng cho
vic nghin  cu  tip tc cc nguyn  t mi .

Ngy nay,  nh  lut tun  hon  vn  cn  l si  ch dn  ng v l l  thuyt ch
o ca ho hc.  Trn  c s ,  trong nhng nm gn  y cc nguyn  t sau
urani   c iu  ch nhn  to v c xp sau  urani  trong bng tun  hon.
Mt trong cc nguyn  t  l  nguyn  t 1 01   c iu  ch ln  u  tin  nm
1 955  v gi  l  menelevi   t lng knh  trng nh bc hc Nga v i .

Vic pht minh  ra nh  lut tun  hon  v bng tun  hon  cc nguyn  t ho hc
c gi tr  to ln  khng nhng i  vi  ho hc,  m c i  vi  trit hc.

Thuyt cu  to nguyn  t  th k  XX  soi  sng vo nh  lut tun  hon  v bng
tun  hon  cc nguyn  t,  tm ra nhiu  iu  mi  m su  sc hn.  Nhng li  tin
tri  ca Men--l-p nh  lut tun  hon  s khng b  e do ph v,  m ch c
s b sung v pht trin  khng ngng,   c thc t kim chng v xc nhn.  
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(*)  S oxi  hoa dng trong bang tun hoan khng kem thm du



  Gia cu hnh electron nguyn t v s th t ca nhm
c mi  l in quan nh th no ?

 Cu hnh electron nguyn t ca cc nguyn t ho hc
thay i  nh th no trong cc chu k ?

I  - Cu hnh electron nguyn t ca cc nguyn t nhm A
Nhm A gm cc nguyn t thuc chu k nh v chu k ln.  Chng l cc

nguyn t s v nguyn t p (bng 2.1 ).

Bng 2.1

Cu hnh electron lp ngoi cng ca nguyn t cc nguyn t nhm A

Nhm

Chu k
IA IIA IIIA IVA VA VIA VIIA VIIIA

1
H
1 s1

He
1 s2

2
Li
2s1

Be
2s2

B
2s22p1

C
2s22p2

N
2s22p3

O
2s22p4

F
2s22p5

Ne
2s22p6

3
Na
3s1

Mg
3s2

Al
3s23p1

Si
3s23p2

P
3s23p3

S
3s23p4

Cl
3s23p5

Ar
3s23p6

4
K
4s1

Ca
4s2

Ga
4s24p1

Ge
4s24p2

As
4s24p3

Se
4s24p4

Br
4s24p5

Kr
4s24p6

5
Rb
5s1

Sr
5s2

In
5s25p1

Sn
5s25p2

Sb
5s25p3

Te
5s25p4

I
5s25p5

Xe
5s25p6

6
Cs
6s1

Ba
6s2

Tl
6s26p1

Pb
6s26p2

Bi
6s26p3

Po
6s26p4

At
6s26p5

Rn
6s26p6

7
Fr
7s1

Ra
7s2
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Nhn xt

Nguyn t ca cc nguyn t trong mt nhm A c s electron lp ngoi cng

bng nhau.  S ging nhau v cu hnh electron lp ngoi cng l nguyn nhn

ca s ging nhau v tnh cht ho hc ca cc nguyn t trong mt nhm A.

S th t ca nhm (IA, IIA,.. .)  cho bit s electron ho tr ca nguyn t cc

nguyn t trong nhm ng thi cng l s electron lp ngoi cng ca nguyn

t nguyn t .  Do  bit s th t ca nhm,  ta c th xc nh c s

electron lp ngoi cng.  Th d Al  nhm IIIA, c 3  electron  lp ngoi cng,

Al thuc chu k 3,  c ba lp electron do vy cu hnh electron lp ngoi cng

ca nguyn t Al s l 3s23p1 .

Sau mi chu k,  cu hnh electron lp ngoi cng ca nguyn t cc nguyn t

nhm A c lp i lp li,  ta ni rng chng bin i tun hon.

Vy : S bin i tun hon v cu hnh electron lp ngoi cng ca nguyn t

cc nguyn t khi in tch ht nhn tng dn chnh l nguyn nhn ca s bin

i tun hon v tnh cht ca cc nguyn t.

Ii  - Cu hnh electron nguyn t ca cc nguyn t nhm B

Cc nguyn t nhm B u thuc chu k ln.  Chng l cc nguyn t d v

nguyn t f,  cn c gi l cc kim loi chuyn tip.

T bng tun hon cc nguyn t ho hc,  chng ta nhn thy :

T chu k 4 tr i,  trong mi chu k,  sau khi bo ho phn lp ngoi cng ns2,

cc electron tip theo c phn b vo phn lp (n 1 )d thuc lp st ngoi

cng.  Cu hnh electron nguyn t ca cc nguyn t ny thng c dng 

(n 1 )da ns2.  y a l s electron c in vo phn lp st ngoi cng 

(n 1 )d t  a = 1  n a = 10,  tr mt vi trng hp ngoi l.

Th d : Chu k 4 c 10 nguyn t d.  Ring hai nguyn t l Cr (Z = 24) :  3d5 4s1

v Cu (Z = 29) :  3d10 4s1 c cu hnh chung l 3da 4s1 ;  8  nguyn t d cn li

u c cu hnh 3da 4s2.  Th d : Fe (Z = 26) :  3d6 4s2.

Ni chung, cc nguyn t d hoc f c s electron ho tr nm  lp ngoi cng

hoc  c phn lp st lp ngoi cng cha bo ho,  khi phn lp st ngoi cng

 bo ho th s electron ho tr c tnh theo s electron  lp ngoi cng.

Th d : Ag (Z = 47) :  [Kr]  4d10 5s1 c s electron ho tr bng 1  v phn lp 4d

 bo ho.

43



44

Bi tp

1 . S bin  thin  tnh  cht ca cc nguyn t thuc chu  k sau  li  c lp li  ging nh

chu k trc l do 

A.  s lp li  tnh  kim loi  ca cc nguyn t  chu  k sau  so vi  chu  k trc.

B.  s lp li  tnh  phi  kim ca cc nguyn t  chu  k sau  so vi  chu  k trc.

C.  s lp li  cu  hnh  electron  lp ngoi  cng ca nguyn t cc nguyn t  chu  k

sau  so vi  chu  k trc.

D.  s lp li  tnh  cht ho hc ca cc nguyn t  chu  k sau  so vi  chu  k trc.

Hy chn p n  ng.

2. Da vo bng 2.1 ,  hy cho bit s electron  lp ngoi  cng ca nguyn t cc nguyn

t sau  y :  H ,  He,  Li ,  Na,  K,  Ca,  O,  S,  Cl,  Br.

3. Cho nguyn t cc nguyn t c :  Z =  8,  Z = 9,  Z =  1 7,  Z =  1 9.  Hy xc nh  s 

electron lp ngoi  cng ca nguyn t cc nguyn t ,  s th t nhm v chu  k cha

cc nguyn t .

4. Vit cu hnh  electron nguyn t ca cc nguyn t c Z = 1 8 v Z =  1 9.  Ti  sao

nguyn t c Z =1 8   chu  k 3,  cn  nguyn t c Z = 1 9 li   chu  k 4 ? 

5*. Vit cu hnh  electron nguyn t ca cc nguyn t c Z =  20 ;  21  ;  24 ;  29 ;  30.  Cu

hnh electron ca chng c c im g ? Ti  sao Cu   nhm IB,  Zn   nhm IIB ?

6. S phn b electron vo cc AO ca nguyn t cc nguyn t C,  Ca,  Fe v Br sau  y

ng hay sai  ? Nu  sai  hy sa li  cho ng.



Th no l nng lng ion ho,   m in ca nguyn
t cc nguyn t ? Quy lut bin i  cc i  lng vt l
ny trong bng tun hon nh th no ?

I  - Bn knh nguyn t
T hnh 2.1  sau y cho thy :

Trong mt chu k,  tuy nguyn t cc nguyn t c cng s lp electron, nhng
khi in tch ht nhn tng, lc ht gia ht nhn vi cc electron lp ngoi cng

cng tng theo,  do  bn knh nguyn t ni chung gim dn.

Trong mt nhm A,  theo chiu t trn xung di, s lp electron tng dn, bn
knh nguyn t ca cc nguyn t tng theo, mc d in tch ht nhn tng nhanh.

Hnh 2.1 . Bn knh nguyn t ca mt s nguyn t trong bng tun hon

Vy : Bn knh nguyn t ca cc nguyn t trong bng bin i tun hon theo

chiu tng ca in tch ht nhn.
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II  - Nng lng ion ho

Nng lng ion ho th nht (I1) ca nguyn t l nng lng ti thiu cn 

tch electron th nht ra khi nguyn t  trng thi c bn.

Nng lng ion ho c tnh bng kJ/mol.

Th d :  tch mt mol electron ra khi mt mol nguyn t hiro theo qu

trnh :  H H+ + e phi tiu tn mt nng lng bng 1312 kJ/mol.

Nng lng ion ho th 2,  th 3  c k hiu l I2,  I3  l nng lng cn  tch

electron th 2,  3  ra khi cc ion tng ng.  Gi tr ca chng ln hn nng lng

ion ho th nht.

Gi tr nng lng ion ho th nht ca nguyn t cc nguyn t nhm A c

trnh by trn bng 2.2.  S bin i nng lng ion ho theo Z c biu din

trn hnh 2.2.

Bng 2.2

Nng lng ion ho th nht (kJ/mol) ca nguyn t cc nguyn t

nhm A

T bng 2.2 v hnh 2.2 cho thy :

Trong mt chu k, theo chiu tng ca in tch ht nhn, lc lin kt gia ht

nhn v electron lp ngoi cng tng, lm cho nng lng ion ho ni chung

cng tng theo.

Nhm

Chu k

IA IIA IIIA IVA VA VIA VIIA VIIIA

1
H

1 31 2

He
2372

2
Li
520

Be
899

B
801

C
1 086

N
1 402

O
1 31 4

F
1 681

Ne
2081

3
Na
497  

Mg
738

Al
578

Si
786

P
1 01 2

S
1 000

Cl
1 251

Ar
1 521

4
K
41 9

Ca
590

Ga
579

Ge
762

As
947

Se
941

Br
1 1 40

Kr
1 351  

5
Rb
403

Sr
549

In
558

Sn
709

Sb
834

Te
869

I
1 008

Xe
11 70

6
Cs
376

Ba
503

Tl
589

Pb
71 6

Bi
703

Po
81 2

At
920

Rn
1 037
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Trong cng mt nhm A,

theo chiu tng ca in

tch ht nhn, khong cch

gia electron lp ngoi

cng n ht nhn tng, lc

lin kt gia electron lp

ngoi cng v ht nhn

gim, do  nng lng ion

ho ni chung gim.

Th d : Nng lng ion ho

ca liti (Li) bng 520 kJ/mol,

cn ca xesi  (Cs)  bng

376 kJ/mol. Xesi l nguyn

t c nng lng ion ho

thp nht (khng k franxi

l nguyn t phng x),  

d mt mt electron tr

thnh ion dng Cs+,  nn

xesi c dng trong t bo

quang in.

Vy : Nng lng ion ho th nht ca nguyn t cc nguyn t trong bng tun

hon bin i tun hon theo chiu tng ca in tch ht nhn.

III  -  m in

 m in ca mt nguyn t c trng cho kh nng ht electron ca nguyn
t  khi to thnh lin kt ho hc.  

Nh vy,  m in ca nguyn t nguyn t cng ln th tnh phi kim ca
nguyn t  cng mnh.  Ngc li,   m in ca nguyn t nguyn t cng
nh th tnh kim loi ca nguyn t  cng mnh.

Trong ho hc,  c nhiu thang  m in khc nhau do cc tc gi tnh ton
da trn nhng c s khc nhau.  Di y gii thiu bng gi tr  m in ca
nh ho hc Pau-linh (L.Pauling) thit lp nm 1932.  V nguyn t flo l phi
kim mnh nht,  Pau-linh quy c ly  m in ca flo  xc nh  m in
tng i ca nguyn t cc nguyn t khc.
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Bng 2.3

Gi tr  m in ca nguyn t mt s nguyn t nhm A theo Pau-linh

S bin i  m in theo Z c biu din trn hnh 2.3.

T bng 2.3  v hnh 2.3  cho thy s bin i  m in ca nguyn t cc

nguyn t nh sau :

Nhm

Chu k
IA IIA IIIA IVA VA VIA VIIA

1
H

2,20

2
Li
0,98

Be
1 ,57

B
2,04

C
2,55

N
3,04

O
3,44

F
3,98

3
Na
0,93

Mg
1 ,31

Al
1 ,61

Si
1 ,90

P
2,1 9

S
2,58

Cl
3,1 6

4
K

0,82

Ca
1 ,00

Ga
1 ,81

Ge
2,01

As
2,1 8

Se
2,55

Br
2,96

5
Rb
0,82

Sr
0,95

In
1 ,78

Sn
1 ,96

Sb
2,05

Te
2,1 0

I
2,66

6
Cs
0,79

Ba
0,89

Tl
1 ,62

Pb
2,33

Bi
2,02

Po
2,00

At
2,20
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Trong mt chu k, theo chiu tng dn ca in tch ht nhn,   m in

ca nguyn t cc  nguyn t thng tng dn.

Trong cng mt nhm A ,  theo chiu tng ca in tch ht nhn,    m in

ca nguyn t cc  nguyn t thng gim dn.  

Vy :  m in ca nguyn t cc nguyn t trong bng tun hon bin i

tun hon theo chiu tng ca in tch ht nhn.

Bi tp

1 . Trong mt chu  k,  bn  knh  nguyn t cc nguyn t 

A.  tng  theo chiu  tng  ca in  tch  ht nhn.

B.  gim theo chiu  tng ca in  tch  ht nhn.

C.  gim theo chiu  tng ca  m in.

D.  C B v C

Chn p n  ng nht.

2. Trong mt nhm A,  bn knh  nguyn t ca cc nguyn t 

A.  tng  theo chiu  tng  ca in  tch  ht nhn.

B.  gim theo chiu  tng ca in  tch  ht nhn.

C.  tng theo chiu  gim ca  m in.

D.  C A v C

Chn p n  ng nht.

3.  m in  c trng cho kh nng 

A.  ht electron ca nguyn t trong phn t.

B.  nhng electron ca nguyn t ny cho nguyn t khc.

C.  tham gia phn ng mnh hay yu.

D.  nhng proton ca nguyn t ny cho nguyn t khc.

Chn p n  ng.

4. Hy cho bit s bin i  nng lng ion  ho th nht ca nguyn t cc nguyn t

trong cng mt chu  k v trong cng mt nhm A.

5. Nu khng xt kh him th nng  lng ion  ho th nht ca nguyn t nguyn t no

ln nht,  ca nguyn t nguyn t no nh nht ?

6.  m in  ca mt nguyn t l g ? Quy lut bin i  gi tr   m in  ca nguyn

t cc nguyn t trong  cc nhm A nh th no ?

7. Nguyn t ca nguyn t no c gi tr   m in  ln  nht ?
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i  l c el ectron  ca nguyn  t l  nng lng to ra hay hp th  khi  mt nguyn
t trung ho  trng thi  kh nhn  mt electron   tr thnh  mt ion  mang in
tch  1  cng nm  trng thi  .  Nh vy,  i  l c el ectron  l  h iu  ng nng
lng ca qu trnh  :

A (kh)  + e  A (kh)

i lc electron  ca mt mol  nguyn  t c tnh  bng kJ/mol .

Ngi  ta quy c t du   cho i  lc electron  khi  c s to ra nng lng v
du  + khi  c s hp th  nng lng t bn  ngoi .

Phn  ln  cc nguyn  t ho hc c i  lc electron  m,  nhng cc nguyn  t
nhm I IA,  I IB  v cc kh tr c i  lc electron  dng.

Quy lut bin  thin  i  lc electron  theo chiu  tng ca in  tch  ht nhn  nguyn
t ca cc nguyn  t ho hc khng tht r rt v nht qun  nh cc quy lut
tm thy i  vi   m in  v nng lng ion  ho.

Tuy nhin,  cng c th rt ra mt s nhn  xt sau  y :

 Nhn  chung,  cc phi  kim c i  lc electron  mang du  m vi  gi tr  tuyt i
ln hn  kim loi .  Cc halogen  c i  lc electron  m vi  gi tr  tuyt i  ln  hn
 cc nguyn  t khc ca bng tun  hon,  v nhm nguyn  t ny d thu  thm
electron.  Kh him c lp electron  ngoi  cng bo ho (hoc gi bo ho),  chng
kh thu  thm electron  nn  c i  lc electron  dng.

 Trong phn  ln  trng hp,  trong mt nhm A,  theo chiu  tng ca in  tch
ht nhn  i  lc electron  m c gi tr  tuyt i  gim dn.

 Trong mt chu  k,  nhn  chung gi tr  tuyt i  ca i  lc electron  m tng dn
theo ch i u  tng ca i n  tch  ht nhn .  Nhng cc  kh  h im  l i  c i  l c
electron  dng.  V gia  m in  v i  lc electron  phi  c mi  l in  quan  cht
ch vi  nhau,  Mul iken  (Mul l iken  scale)   s dng cc gi tr  i  lc electron  v
nng lng ion  ho  xy dng thang  m in  mang tn  ng.

iu  ng ch   l ,  trong kh i  khi  n im   m  in  thng dng cho cc
nguyn  t, th i  lc electron  cn  c p dng cho c cc phn  t.  Chng hn,
ngi  ta a ra gi tr  i  lc electron  dng cho benzen,  antraxen,  gn  bng
khng cho phn  t naphtalen.  V th,  i  lc electron  c dng  gii  thch  kh
nng phn  ng ca nhiu  cht hu  c.

Bi c thm

i  lc electron



 Hiu c tnh kim loi,  tnh phi  kim v quy lut bin i
tnh kim loi,  tnh phi  kim ca cc nguyn t trong bng
tun hon.

 Hiu c quy lut bin i  ho tr,  tnh axit baz ca
oxit v hiroxit ca cc nguyn t trong bng tun hon.

 Hiu c ni  dung nh lut tun hon.

I  - S bin i tnh kim loi,  tnh phi  kim ca cc nguyn t

1 . Tnh kim loi,  tnh phi kim

Tnh kim loi l tnh cht ca mt nguyn t m nguyn t ca n d nhng
electron  tr thnh ion dng.  

Nguyn t ca nguyn t no cng d nhng electron, tnh kim loi ca nguyn
t  cng mnh.

Tnh phi kim l tnh cht ca mt nguyn t m nguyn t ca n d nhn thm
electron  tr thnh ion m.

Nguyn t ca nguyn t no cng d nhn electron, tnh phi kim ca nguyn
t  cng mnh.

Thc ra,  khng c ranh gii r rt gia tnh kim loi v tnh phi kim.  Mt cch
tng i,  trong bng tun hon cc nguyn t kim loi v phi kim c phn
cch bng ng k m (xem bng tun hon trang 41 ).  Bn phi l cc nguyn
t phi kim, bn tri l cc nguyn t kim loi.

2. S bin i tnh kim loi,  tnh phi kim

Trong mi chu k,  theo chiu tng ca in tch ht nhn,  tnh kim loi ca cc

nguyn t gim dn,  ng thi tnh phi kim tng dn.  

Th d : Chu k 3  bt u t nguyn t natri (Z = 11 ),  mt kim loi in hnh,

ri ln lt n magie (Z = 12) l kim loi mnh nhng hot ng km natri.

Nhm (Z  =  1 3 )  l  kim loi  nhng  hiroxit  ca n   c  tnh lng  tnh.
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Silic  (Z =  14) l phi kim. T photpho (Z = 15) n lu hunh (Z = 16), tnh phi

kim mnh dn, clo (Z = 17) l mt phi kim in hnh.

Quy lut trn c lp li i vi mi chu k.

C th gii thch quy lut bin i tnh cht trn nh sau :

Trong mt chu k,  theo chiu tng ca in tch ht nhn (t tri sang phi)  th

nng lng ion ho,   m in tng dn ng thi bn knh nguyn t gim

dn lm cho kh nng nhng electron gim nn tnh kim loi gim, kh nng

nhn electron tng nn tnh phi kim tng.

Trong mt nhm A,  theo chiu tng ca in tch ht nhn tnh kim loi ca cc

nguyn t tng dn,  ng thi tnh phi kim gim dn.

Th d nhm IA v nhm VIIA.

Trong nhm IA :  Tnh kim loi tng r rt t liti (Z = 3)  n xesi (Z = 55) tc

l kh nng nhng electron tng dn.  Nhm VIIA (nhm halogen) gm nhng

phi kim in hnh :  Tnh phi kim gim dn t flo (Z = 9)  n iot (Z = 53),  tc l

kh nng nhn electron gim dn.  

Quy lut  c lp li i vi cc nhm A khc v c gii thch nh sau :

Trong mt nhm A, theo chiu tng ca in tch ht nhn (t trn xung di)

th nng lng ion ho,   m in gim dn ng thi bn knh nguyn t tng

nhanh lm cho kh nng nhng electron tng, nn tnh kim loi tng, kh nng

nhn electron gim, nn tnh phi kim gim.

Tnh kim loi,  tnh phi kim ca cc nguyn t ph thuc ch yu vo cu hnh

electron nguyn t.  Cu hnh electron nguyn t ca cc nguyn t trong bng

tun hon c tnh bin i tun hon nn tnh kim loi,  tnh phi kim bin i

tun hon.

Nhn xt :  Tnh kim loi,  tnh phi kim ca cc nguyn t trong bng tun hon

bin i tun hon theo chiu tng ca in tch ht nhn.

II  - s bin i v Ho tr  ca cc nguyn t

Trong mt chu k,  i t tri sang phi,  ho tr cao nht ca cc nguyn t vi oxi

tng ln lt t 1  n 7,  cn ho tr vi hiro ca cc phi kim gim t 4 n 1 .
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Th d : Trong chu k 3,  ba nguyn t u chu k (Na, Mg, Al)  to thnh hp

cht oxit trong  cc nguyn t c ho tr ln lt l 1 ,  2,  3.  Cc nguyn t tip

theo (Si,  P,  S,  Cl)  c ho tr ln lt l 4,  5,  6,  7  trong oxit cao nht.

Cc nguyn t phi kim Si,  P,  S,  Cl to c hp cht kh vi hiro,  trong 

chng c ho tr ln lt l 4,  3,  2,  1 .

i vi cc chu k khc,  s bin i ho tr ca cc nguyn t cng din ra tng

t (bng 2.4).

Bng 2.4

S bin i tun hon ho tr ca cc nguyn t  chu k 3  v 4

Nhn xt : Ho tr cao nht ca mt nguyn t vi oxi,  ho tr vi hiro ca

cc phi kim bin i tun hon theo chiu tng ca in tch ht nhn.

III  - S bin i tnh axit - baz ca oxit v hiroxit tng  ng

Tnh axit baz ca oxit v hiroxit tng ng ca cc nguyn t  chu k 2 v

3  c trnh by trong bng 2.5.

S th t 
nhm A

IA IIA IIIA IVA VA VIA VIIA

Hp cht vi  oxi
Na2O

K2O

MgO

CaO

Al2O3

Ga2O3

SiO2

GeO2

P2O5

As2O5

SO3

SeO3

Cl2O7

Br2O7

Ho tr  cao nht

vi  oxi
1 2 3 4 5 6 7

Hp cht kh vi

hiro

SiH4

GeH4

PH3

AsH3

H2S

H2Se
HCl

HBr

Ho tr  vi  h iro 4 3 2 1
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Bng 2.5

Tnh axit -  baz ca oxit v hiroxit tng ng ca cc nguyn t 

chu k  2  v 3

Trong mt chu k,  theo chiu tng ca in tch ht nhn, tnh baz ca oxit v

hiroxit tng ng gim dn, ng thi tnh axit ca chng tng dn.

Trong mt nhm A,  theo chiu tng ca in tch ht nhn, tnh baz ca cc oxit

v hiroxit tng ng tng dn, ng thi tnh axit ca chng gim dn.

Nhn xt : Tnh axit baz ca cc oxit v hiroxit tng ng ca cc nguyn

t bin i tun hon theo chiu tng ca in tch ht nhn nguyn t.

IV -  nh lut tun hon

nh lut tun hon c pht biu nh sau :

Tnh cht ca cc nguyn t v n cht cng nh thnh phn v tnh cht ca

cc hp cht to nn t cc nguyn t  bin i tun hon theo chiu tng

ca in tch ht nhn nguyn t.

Li2O BeO B2O3 CO2 N2O5

Oxit baz
Oxit

lng tnh
Oxit axit Oxit axit Oxit axit

LiOH Be(OH)2 H3BO3 H2CO3 HNO3

Baz kim
Hiroxit

lng tnh
Axit yu Axit yu Axit mnh

Na2O MgO Al2O3 SiO2 P2O5 SO3 Cl2O7

Oxit baz Oxit baz
Oxit 

lng tnh
Oxit axit Oxit axit Oxit axit Oxit axit

NaOH Mg(OH)2 Al(OH)3 H2SiO3 H3PO4 H2SO4 HClO4

Baz kim Baz yu
Hiroxit

lng tnh
Axit yu

Axit

trung  bnh
Axit mnh

Axit

rt mnh
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Bi tp

1 . Cho bit quy lut bin  i  tnh  kim loi,  tnh  phi  kim ca cc nguyn t trong mt 

chu  k v trong mt nhm A,  gii  thch.

2. Hy cho bit s bin i  v tnh  axit baz ca cc oxit cao nht v hiroxit tng ng

ca cc nguyn t trong mt chu  k v trong mt nhm A theo chiu  tng ca in  tch

ht nhn.

3. Hy pht biu  nh  lut tun hon  cc nguyn t ho hc v ly cc th d  v cu hnh

electron  nguyn  t,  tnh  cht ca  cc n  cht v  tnh  cht ca  cc hp cht 

minh  ho.

4. Nhng i  lng v tnh  cht no ca nguyn t ho hc (ghi  di  y)  bin i  tun

hon theo chiu  tng in  tch  ht nhn nguyn t ?

a)  Khi  lng nguyn t

b)  S th t

c)  Bn knh  nguyn t

d)  Tnh kim loi

e)  Tnh  phi  kim

f)  Nng lng ion  ho th nht

i)  Tnh  axit baz ca cc hiroxit

k)  Cu hnh  electron nguyn t lp ngoi  cng.  

5. Cho cc nguyn t X,  Y,  Z c s hiu  nguyn t ln  lt l 9,  1 6,  1 7.  

a)  Xc nh  v  tr ca chng trong bng tun hon.  

b)  Xp cc nguyn t  theo th t tnh  phi  kim tng dn.

6. Cho cc nguyn t A,  B,  C,  D c s hiu  nguyn t ln  lt 1 1 ,  1 2,  1 3,  1 4.  

a)  Vit cu hnh  electron nguyn t ca chng.  

b)  Xc nh  v  tr ca chng trong bng tun hon.  

c)  Xp cc nguyn t  theo th t tnh  kim loi  tng dn.

7. Da vo s bin  i  tun  hon  tnh  cht ca cc nguyn  t,  hy on  nhn  s bin

i v nng lng ion ho th nht,   m in,  tnh kim loi  ca cc kim loi  nhm IA.



 V  tr ca mt nguyn t ho hc trong bng tun hon
cho ta nhng thng tin  g v nguyn t .

 Khi  bit s hiu  nguyn t ca mt nguyn t,  ta c th
suy ra v  tr ca n trong bng tun hon c khng ?

I  - Quan h gia v  tr v cu to nguyn t

Bit v tr ca mt nguyn t trong bng tun hon,  c th suy ra cu to nguyn
t ca nguyn t  v ngc li (xem s  sau) :

Th d 1  : Bit nguyn t c s th t l 19 thuc chu k 4, nhm IA, c th suy ra :

Nguyn t ca nguyn t  c 19 proton, 19 electron, c 4 lp electron (v s
lp electron bng s th t ca chu k),  c 1  electron  lp ngoi cng (v s
electron lp ngoi cng bng s th t ca nhm A).   l nguyn t kali.

Th d 2 : Bit cu hnh electron nguyn t ca mt nguyn t l 1s2 2s2 2p6 3s2 3p4

c th suy ra :

Tng s electron ca nguyn t nguyn t  l 16,  vy nguyn t  chim 
th 16 trong bng tun hon (v nguyn t c 16 electron, 16 proton, s n v
in tch ht nhn l 16 bng s th t ca nguyn t trong bng tun hon).

Nguyn t  thuc chu k 3  (v c 3 lp electron), nhm VIA (v c 6 electron lp
ngoi cng).   l nguyn t lu hunh.  

II  - Quan h gia v  tr v tnh cht ca nguyn t

Bit v tr ca mt nguyn t trong bng tun hon,  c th suy ra nhng tnh cht
ho hc c bn ca n.
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V tr ca mt nguyn t
trong bng tun hon ()

S th t ca nguyn t

S th t ca chu k

S th t ca nhm A

Cu to nguyn t

S proton, s electron

S lp electron

S electron lp ngoi cng 

 ngha ca bng tun hon
cc nguyn t ho hc
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Tnh kim loi,  tnh phi kim :  Cc nguyn t  cc nhm IA, IIA, IIIA (tr hiro
v bo) c tnh kim loi.  Cc nguyn t  cc nhm VA, VIA, VIIA c tnh phi
kim (tr antimon, bitmut v poloni).  

Ho tr cao nht ca nguyn t vi oxi,  ho tr vi hiro.

Cng thc ca oxit cao nht v hiroxit tng ng.

Cng thc ca hp cht kh vi hiro (nu c).

Oxit v hiroxit c tnh axit hay baz.

Th d : Nguyn t lu hunh   th 16,  nhm VIA, chu k 3.  Suy ra lu hunh
l phi kim.

Ho tr cao nht vi oxi l 6,  cng thc ca oxit cao nht l SO3.

Ho tr vi hiro l 2,  cng thc ca hp cht kh vi hiro l H2S.

SO3 l oxit axit v H 2SO4 l axit mnh.

III  - So snh tnh cht ho hc ca mt nguyn t vi cc
nguyn t ln cn

Da vo quy lut bin i tnh cht ca cc nguyn t trong bng tun hon c
th so snh tnh cht ho hc ca mt nguyn t vi cc nguyn t ln cn.

Th d : So snh tnh cht ho hc ca P (Z = 15)  vi Si (Z = 14) v S (Z = 16),
vi N (Z = 7)  v As (Z = 33).

Trong bng tun hon, cc nguyn t Si,  P,  S thuc cng mt chu k.  Nu xp
theo th t in tch ht nhn tng dn ta c dy Si,  P,  S.  Trong chu k,  theo
chiu in tch ht nhn tng th tnh phi kim tng.  Vy P c tnh phi kim yu
hn S v mnh hn Si.

Trong nhm VA, theo chiu in tch ht nhn tng dn, tnh phi kim gim dn.
V vy theo th t N, P, As, th P c tnh phi kim yu hn N v mnh hn As.

Vy P c tnh phi kim yu hn N v S,  hiroxit ca n l H3PO4 c tnh axit yu
hn HNO3 v H2SO4.

Bi tp

1 . Theo quy lut bin i  tnh  cht ca cc nguyn t trong bng tun hon  th  

A.  phi  kim mnh nht l iot.

B.  kim loi  mnh nht l l i ti .

C.  phi  kim mnh nht l flo.

D.  kim loi  yu  nht l xesi.

Chn p n  ng.
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2. Cho nguyn t X (Z =  1 2),  hy cho bit :

Cu hnh  electron nguyn t ca nguyn t X.

Tnh  cht ho hc c bn ca nguyn t X.

3. Da vo quy lut bin i  tnh  kim loi,  tnh  phi  kim ca cc nguyn t trong bng tun
hon,  hy nu  :

a)  Nguyn t no l kim loi  mnh nht ? Nguyn t no l phi  kim mnh nht ?

b)  Cc nguyn t kim loi  c phn  b  khu  vc no trong bng tun  hon  ?

c)  Cc nguyn t phi  kim c phn b  khu  vc no trong bng tun hon ?

d)  Nhm no gm nhng nguyn t kim loi  in  hnh  ? Nhm no gm nhng nguyn
t phi  kim in  hnh  ?

e)  Cc nguyn t kh him nm  khu  vc no trong bng tun hon ?

4. Nguyn t ca 2 nguyn t c Z = 25 v Z =  35.

a)  Xc nh  s th t chu  k v nhm ca cc nguyn t trn  trong bng tun hon.

b)  Nu  tnh  cht ho hc c bn ca hai  nguyn t .

5. Nguyn t X c s hiu  nguyn t l 1 6.

Vit cu hnh  electron  nguyn t ca nguyn t X.  

Cho bit tnh  cht ho hc c bn ca nguyn t X.

6. Bng di  y cho bit bn knh  nguyn t v nng lng ion  ho th nht ca nguyn
t mt s nguyn t

Da vo cc d kin  trn,  hy rt ra nhng nhn xt sau  :

a)  S bin i  bn knh  nguyn t ca cc nguyn t trong chu  k.

b)  S bin i  nng lng ion  ho I1 ca nguyn t cc nguyn t trong chu  k.

7. Pht biu  nh  lut tun  hon  v cho bit nguyn  nhn  ca s bin  i  tun  hon
tnh  kim  loi ,  tnh  phi  kim  ca cc nguyn  t theo chiu  tng  ca in  tch  ht nhn
nguyn  t.

8. Nguyn  t cl o  thuc chu  k  3  v  nhm  VI I A,  h y cho  b it  c im  v  cu  h nh
e lectron nguyn  t v tnh  cht ho hc c bn  ca clo.

9. Nguyn t natri  thuc chu  k 3 v nhm IA,  hy cho bit c im v cu  hnh  electron
nguyn t v tnh  cht ho hc c bn ca natri .

1 0. Hy so snh tnh  kim loi  ca Mg (Z =  1 2)  vi  Na (Z =  1 1 )  v Al  (Z = 1 3).

Nguyn t Na Mg Al Si P S Cl

Bn knh  nguyn t (nm) 0,1 57 0,1 36 0,1 25 0,1 1 7 0,11 0 0,1 04 0,099

Nng lng ion  ho th

nht (kJ/mol)
497 738 578 786 1 01 2 1 000 1 251
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  Cng c cc kin thc :

 Cu to bng tun hon cc nguyn t ho hc.

 Quy lut bin i tun hon mt s i lng vt l v tnh

cht cc nguyn t theo chiu tng ca in tch ht nhn.

 nh lut tun hon.

 Rn luyn k nng :  Lm cc bi tp xc lp mi quan h

gia v tr,  cu to nguyn t cc nguyn t v tnh cht ca

nguyn t.

A - Kin thc cn nm vng

1 . Nguyn tc sp xp cc nguyn t trong bng tun hon

2. Cu to bng tun hon cc nguyn t ho hc

  :  S th t ca  bng s hiu nguyn t,  bng s n v in tch ht nhn
v bng tng s electron.

 Chu k :  S th t ca chu k bng s lp electron.

+ Chu k nh l cc chu k 1 ,  2,  3  ch gm cc nguyn t s v nguyn t p.

+ Chu k ln l cc chu k 4,  5,  6,  7  gm cc nguyn t s,  p,  d v f.

 Nhm :  S th t ca nhm bng s electron ho tr.

+ Nhm A :  S th t ca nhm A bng s electron lp ngoi cng.  Nhm A
gm cc nguyn t s  v p.

+ Nhm B :  S th t ca nhm B bng s electron ho tr.  Nhm B gm cc
nguyn t d v f.

3. Nhng i lng v tnh cht bin i tun hon theo chiu tng ca
in tch ht nhn

 Bn knh nguyn t.

 Nng lng ion ho th nht.
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  m in.

 Tnh kim loi,  tnh phi kim.

 Tnh axit  baz ca oxit v hiroxit.

 Ho tr cao nht ca nguyn t vi oxi v ho tr ca nguyn t phi kim vi hiro.

4. nh lut tun hon

Tnh cht ca cc nguyn t v n cht cng nh thnh phn v tnh cht ca

cc hp cht to nn t cc nguyn t  bin i tun hon theo chiu tng

ca in tch ht nhn nguyn t.

b - Cu hi  v bi  tp

1 . Nhng cu  sau  y,  cu  no sai ?

A.  Trong chu  k,  cc nguyn t c xp theo chiu  in  tch  ht nhn tng dn.

B.  Trong chu  k,  cc nguyn t c xp theo chiu  s hiu  nguyn t tng dn.

C.  Nguyn t ca cc nguyn t cng  chu  k c s electron bng nhau.

D.  Chu  k  bao g i cng  bt u  l  mt kim  loi  kim,  cui  cng  l  mt kh h im

(tr chu  k 1 ).

2. a) Da trn  nguyn tc no ngi  ta xp cc nguyn t thnh chu  k,  nhm ?

b) Th no l chu k ? Bng tun hon c bao nhiu chu k nh,  bao nhiu chu k ln ?

Mi  chu  k c bao nhiu  nguyn t ?

3. Trong bng tun hon,  nhm A no gm tt c cc nguyn t l kim loi  ? Nhm no

gm hu  ht cc nguyn t l phi  kim ? Nhm no gm cc nguyn t kh him ? c

im s electron lp ngoi  cng ca cc nguyn t trong cc nhm trn.

4. Tng s ht proton,  ntron,  electron  ca nguyn  t mt nguyn  t thuc nhm VI IA

l 28.

a)  Tnh  nguyn t khi.

b)  Vit cu hnh  electron nguyn t ca nguyn t .

5. Oxit cao nht ca mt nguyn t l RO3,  trong hp cht ca n vi  hiro c 5,88% hiro

v khi  lng.  Xc nh  nguyn t .

6. Hp cht kh vi  h iro ca mt nguyn t l RH4.  Oxit cao nht ca n cha 53,3% oxi

v khi  lng.  Tm nguyn t .
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7. Khi  cho 0,6 g  mt kim loi  nhm I IA tc dng ht vi  nc to ra 0,336 l t kh hiro 

( iu  kin  tiu  chun).  Xc nh  kim loi  .

8. Hai  nguyn t A,  B ng k tip nhau trong cng  mt chu  k ca bng tun hon c

tng s n v  in  tch  ht nhn l 25.

a)  Vit cu hnh  electron   xc nh  hai  nguyn t A v B thuc chu  k no,  nhm no.

b)  So snh tnh  cht ho hc ca chng.

9. Cho 8,8 g  mt hn hp hai  kim loi  nm  hai  chu  k l in  tip nhau v thuc nhm I I IA,

tc dng  vi  HCl  d th thu  c 6,72 l t kh hiro  iu  kin  tiu  chun.  Da vo bng

tun  hon  cho bit tn  ca hai  kim loi  .

1 0. Nguyn t X c cu hnh  electron  nh sau  :  1 s2 2s2 2p6 3s2 3p6 3d5 4s1

Hy xc nh  :

a)  V  tr ca X trong bng tun hon.

b)  Nu  tnh  cht ho hc c bn ca X.

1 1 . Vit cu hnh  electron nguyn t ca cc nguyn t trong nhm IA :  Li ,  Na,  K,  Rb,  Cs.

Hy sp xp cc nguyn t  theo chiu  gim dn  ca bn knh  nguyn t,  gii  thch.
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I  - Ni  dung

1 . Mt s thao tc thc hnh th nghim ho hc

a) Ly ho cht

Khi m nt l ly ho cht,  phi t nga nt trn mt bn  m bo  tinh
khit ca ho cht v trnh ho
cht dy ra bn.

Ly ho cht rn phi dng tha
xc hoc kp,  khng cm bng tay
(hnh 2.4).  

Ly ho cht lng phi dng ng
ht nh git.  Khi  ho cht t l
ny sang l khc phi dng phu v
quay nhn l ln pha trn.  Khi rt
ho cht vo ng nghim phi dng
cp gi ng nghim,  trnh ho
cht dy ra tay.

b) Trn cc ho cht

Khi trn hoc ho tan cc ho cht trong cc phi dng a thu tinh.

Hnh 2.4. Cch ly ho cht rn

Bi thc hnh s 1

Mt s thao tc thc hnh
th nghim ho hc. s bin i
tnh cht ca cc nguyn t
trong chu k  v nhm

15Bi

Gip hc sinh rn luyn mt s k nng s dng ho cht
v dng c  th nghim  m bo an ton v kt qu th
nghim.

Tin hnh mt s th nghim n gin v s bin i  tnh
cht ca nguyn t trong chu k v nhm.



Trn hoc ho tan cc ho cht trong ng nghim phi cm ming ng bng cc
ngn tay tr,  ci v gia ca bn tay.   ng hi nghing v lc bng cch p
phn di ca ng vo ngn tay tr hoc lng bn tay bn kia cho n khi cht
lng c trn u.  Khng c dng ngn tay bt ming ng nghim v lc,  v
nh vy s lm ho cht dy ra tay.

Nu lng ho cht cha qu ng nghim th phi dng a thu tinh

khuy nh.

c)  un nng ho cht

Khi un ho cht rn trong ng
nghim cn cp ng nghim  t
th nm ngang trn gi th
nghim, ming ng hi chc
xung   phng hi nc t
ho cht thot ra, ng li v chy
ngc xung y ng nghim
ang nng v lm v ng.

un ho cht lng trong cc
thu tinh phi dng li (thp
khng g hoc ng) lt di
y cc thu tinh  trnh nt
v.  Khng c ci mt gn
ming cc ang un nng 
trnh ho cht si bn vo mt
v mt (hnh 2.5).

d) S dng mt s dng c th

nghim thng thng

Trong th nghim thc hnh ho
hc thng dng cp g hoc
kim loi,  cp  v tr cch ming
ng nghim bng 1 /3  chiu di
ca ng nghim.  Khi  cho ng
nghim vo cp ri,  ch nn nm
chc nhnh di ca cp v t
ngn tay ci ln nhnh ngn,
khng dng bn tay nm c hai
nhnh ca cp.
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Hnh 2.5.  Cch un cht lng trong cc thu tinh

Hnh 2.6.  Cch chm la n cn



Khi chm n cn phi dng que
m.  Khng nghing n chm
la t n ny sang n khc 
trnh cn chy ra ngoi gy chy,
bng (hnh 2.6).  Khi tt n cn
phi dng chp y,  khng thi
ngn la bng ming.  

Khi un cht lng trong cc dng

c thu tinh nh ng nghim,

cc,. . .  nn t ch cn un nng ca cc dng c vo im nng nht ca ngn

la n cn,  v tr chiu cao ngn la tnh t trn xung.  

Khi c mc cht lng trong cc dng c ong, o cht lng, cn  tm mt
nhn ngang vi y vm khum ca cht lng cha trong cc dng c (hnh 2.7).

2. Thc hnh v s bin i tnh cht ca nguyn t trong chu k 
v nhm

a) S bin i tnh cht ca cc nguyn t trong nhm

Ly vo hai cc thu tinh,  mi cc chng 60 ml nc.  Nh vo mi cc vi git
dung dch phenolphtalein v khuy u.

Cho vo cc th nht mt mu nh natri,  cc th hai mt mu kali c cng kch
thc (ch  bo m an ton khi lm th nghim vi kali).

Quan st hin tng xy ra trong mi cc.  Nhn xt v rt ra kt lun v s bin
i tnh cht ca cc nguyn t trong nhm.

b) S bin i tnh cht ca cc nguyn t trong chu k

Rt vo hai cc thu tinh,  mi cc chng 60 ml nc.  Rt vo cc th ba
chng 60 ml nc nng.  Nh vo mi cc vi git dung dch phenolphtalein
ri khuy u.

Cho vo cc th nht mt mu nh natri nh  gii thiu  th nghim (a).

Cho vo cc th hai v cc th ba,  mi cc mt mu magie c kch thc bng
mu natri.

Quan st hin tng xy ra trong mi cc.  Nhn xt v rt ra kt lun v s bin
i tnh cht ca cc nguyn t trong chu k.

II  - Vit tng trnh
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a) b)

Hnh 2.7.  Cch xc nh th tch cht lng
a)  c sai ;        b)  c ng
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M hnh c ca mt s phn t

Ti sao trong t nhin nguyn t cc nguyn t li tn

ti ch yu di dng phn t hoc tinh th ?

Th no l mt l in kt ho hc ? C nhng kiu l in kt

ho hc no ?

CH4 HCl Cl2

CO2 C2H6 NH3

lin kt ho hc
33Chng
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  Cc ion c to thnh nh th no ?
  Th no l cation v anion ? Th no l ion n,  ion a
nguyn t ?

  Lin kt ion  c hnh thnh nh th no ?

  Cu to mng tinh th ion v cc tnh cht chung ca
mng l in  quan vi  nhau nh th no ?

I  - Khi nim v lin kt ho hc

1 . Khi nim v lin kt

Lin kt ho hc l s kt hp gia cc nguyn t to thnh phn t hay tinh th
bn vng hn.

Khi c s chuyn cc nguyn t ring r thnh phn t hay tinh th tc l c lin
kt ho hc th nguyn t c xu hng t ti cu hnh electron bn vng ca
kh him.

Mt cch tng qut,  s lin kt gia cc nguyn t to thnh phn t hay tinh
th c gii thch bng s gim nng lng khi chuyn cc nguyn t ring r
thnh phn t hay tinh th.

2. Quy tc bt t (8 electron)

Ta  bit,  cc kh him hot ng ho hc rt km, chng tn ti trong t nhin
di dng nguyn t t do ring r,  nguyn t ca chng khng lin kt vi nhau
to thnh phn t.

Trong cc nguyn t kh him, nguyn t heli ch c 2 electron nn c 2 electron
 lp th nht cng l lp ngoi cng, cn cc nguyn t kh him khc u c
8 electron  lp ngoi cng.  Nh vy,  cu hnh vi 8 electron  lp ngoi cng
(hoc 2  electron i vi heli)  l cu hnh electron vng bn.

Theo quy tc bt t (8 electron) th nguyn t ca cc nguyn t c khuynh
hng lin kt vi cc nguyn t khc  t c cu hnh electron vng bn
ca cc kh him vi 8 electron (hoc 2  i vi heli)   lp ngoi cng.

Vi quy tc bt t,  ngi ta c th gii thch mt cch nh tnh s hnh thnh
cc loi lin kt trong phn t,  c bit l cch vit  cng thc cu to trong cc
hp cht thng thng.

V phn t l mt h phc tp nn trong nhiu trng hp quy tc bt t t ra
khng y .

khi nim v lin kt ho hc
lin kt ion
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II  - lin kt ion

1 . S hnh thnh ion

a) Ion

Trong nguyn t,  s proton bng s electron nn nguyn t trung ho in.
Trong phn ng ho hc,  nu nguyn t mt bt hoc thu thm electron, n s
tr thnh phn t mang in tch dng hoc m.  Phn t mang in c to

ra t nguyn t hoc nhm nguyn t c gi l ion.

Ion dng (hay cation) :

Ta xt s hnh thnh ion natri t nguyn t natri :  Nguyn t natri c cu hnh

electron :  1s2 2s2 2p6 3s1 v nng lng ion ho I1 nh nn d mt mt electron 

lp ngoi cng  tr thnh ion mang mt n v in tch dng.  Ta c th biu

din qu trnh  nh sau :  Na  Na+ +  e 

Cc nguyn t kim loi d nhng 1 ,  2,  3  electron  lp ngoi cng  tr thnh
cc ion mang 1 ,  2,  3  n v in tch dng.  Th d :

Mg  Mg2+ +  2e

Al   Al3+ +  3e

Ion mang in tch dng c gi l ion dng hay cation.  Ngi ta gi tn

cation kim loi bng cch t trc tn kim loi t cation nh cation liti (Li+),

cation magie (Mg2+),  cation nhm (Al3+),  cation ng I (Cu+),  cation ng II

(Cu2+),. . .

Ion m (hay anion) :

Ta xt s hnh thnh ion flo t nguyn t flo : Nguyn t flo c cu hnh 
electron :  1 s2 2s2 2p5 v c  m in ln nn flo d thu thm mt electron 
tr thnh ion mang mt n v in tch m.  Ta c th biu din qu trnh  nh
sau :  F + e  F

Cc nguyn t halogen khc v cc nguyn t phi kim nh O, S c th thu thm
1 , 2 electron v tr thnh cc ion m.  Th d :

Cl  +  e  Cl

O  + 2e  O2

S  + 2e  S2

Ion mang in tch m c gi l ion m hay anion.  Ngi ta thng gi tn
cc anion bng tn gc axit tng ng, th d cc ion F ,  Cl ,  S2 ln lt c
gi l ion florua,  clorua,  sunfua.  Ion O2 c gi l ion oxit.
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b) Ion n v ion a nguyn t

Ion n nguyn t l ion c to nn t mt nguyn t.  Th d :  Li+,  Mg2+,
Al3+,  Cu2+,  F , Cl , S2 ,. . .

Ion a nguyn t l ion c to nn t nhiu nguyn t lin kt vi nhau  thnh

mt nhm nguyn t mang in tch dng hay m.  Th d,  ion amoni

cc ion gc axit nh ion nitrat ion sunfat ion photphat

2.  S hnh thnh lin kt ion

a) S to thnh lin kt ion ca phn t 2 nguyn t

Xt s hnh thnh lin kt ion trong phn t natri clorua (NaCl).

Do c im cu to nguyn t v theo quy tc bt t,  khi cc nguyn t Na v
Cl tip xc vi nhau s c s nhng v nhn electron  tr thnh cc ion Na+

v Cl ,  c cu hnh electron nguyn t ging cu hnh electron nguyn t ca
cc kh him Ne v Ar.  Cc ion Na+ v Cl c to thnh c in tch tri du,
ht nhau to nn lin kt ion trong phn t cng nh trong tinh th NaCl.

S hnh thnh lin kt ion trong phn t NaCl c th tm tt bng s  sau :

Na           +         Cl            Na+ +          Cl

1s2 2s2 2p6  3s1 1s2 2s2 2p6 3s2 3p5  1s2 2s2 2p6   1s2 2s2 2p6 3s2 3p6

Hai ion c to thnh mang in tch ngc du ht nhau bng lc ht tnh
in, to nn phn t NaCl :  

Na+ + Cl  NaCl

b)  S to thnh lin kt ion trong phn t nhiu nguyn t

Th d : Phn t CaCl2.

Tng t nh s hnh thnh phn t NaCl,  s hnh thnh lin kt ion trong
phn t CaCl2 c th biu din bng s  sau :

Cl        +       Ca       +         Cl   Cl +     Ca2+ +        Cl

[Ne] 3s2  3p5          [Ne]  3s2 3p6  4s2 [Ne] 3s2 3p5 [Ne] 3s2 3p6 [Ne] 3s2 3p6 [Ne] 3s2 3p6

Cc ion Ca2+ v Cl to thnh mang in tch ngc du ht nhau bng lc ht
tnh in,  to nn phn t CaCl2 :  

Ca2+ + 2Cl  CaCl2
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Vy :  Lin kt ion l lin kt c to thnh do lc ht tnh in gia cc ion

mang in tch tri du.

Lin kt ion c hnh thnh gia kim loi in hnh v phi kim in hnh.

III  - Tinh th v Mng tinh th ion

1 . Khi nim v tinh th

Tinh th c cu to t nhng nguyn t,  hoc ion,  hoc phn t.  Cc ht ny
c sp xp mt cch u n, tun hon theo mt trt t nht nh trong
khng gian to thnh mng tinh th.  Cc tinh th thng c hnh dng khng
gian xc nh.

2. Mng tinh th ion

Xt mng tinh th NaCl :

Mng tinh th NaCl c cu trc hnh lp phng.  Cc ion Na+ v Cl nm  cc
nt ca mng tinh th mt cch lun phin.  Trong tinh th NaCl,  c mt ion Na+

c bao quanh bi 6  ion Cl .  Ngc li,  mt ion Cl c bao quanh bi
6 ion Na+ (hnh 3.1 ).

Tinh th NaCl c to bi rt nhiu ion Na+ v Cl ,  khng c phn t NaCl
ring bit.  Tuy vy,  khi vit cng thc phn t ca mui natri clorua,   n gin
ngi ta ch vit NaCl. Tng t i vi cc hp cht ion khc nh :  KCl, MgCl2,...
cng vit nh vy.
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3. Tnh cht chung ca hp cht ion

iu kin thng, cc hp cht ion thng tn ti  dng tinh th,  c tnh bn
vng, thng c nhit  nng chy v nhit  si kh cao.  Cc hp cht ion
ch tn ti  dng phn t ring r khi chng  trng thi hi.

Cc hp cht ion thng tan nhiu trong nc.  Khi nng chy v khi ho tan
trong nc, chng dn in,  cn  trng thi rn th khng dn in.

Bi tp

1 . Cc nguyn t l in  kt vi  nhau  thnh phn t  

A.  chuyn sang trng thi  c nng lng thp hn.

B.  c cu hnh  electron ca kh him.

C.  c cu hnh  electron lp ngoi  cng l 2e hoc 8e.

D.  chuyn sang trng thi  c nng lng cao hn.

p n  no sai ?

2. Th no l nng  lng ion  ho th nht ca nguyn t ? Nguyn t A c nng lng ion
ho th nht ln  hn nng lng ion ho th nht ca nguyn t X,  hi  nguyn t no d
nhng electron hn ?

3. Hy vit phng  trnh  biu  d in  s h nh  thnh  cc ion  sau  y t cc nguyn  t
tng  ng  :

Li     Li+, Na  Na+, Cl    Cl

Mg  Mg2+, Al      Al3+, S    S2

4. Hy vit cu hnh  electron ca cc ion  sau  y :

Li+,  Be2+,  F, O2

5. Hy gii  thch  s hnh  thnh l in  kt gia cc nguyn t ca cc nguyn t sau  y :  

K v Cl ,   Na v O.

6. Nguyn t ca cc nguyn t Na,  Mg,  Al,  S,  Cl ,  F c th to thnh ion  c in  tch  bng
bao nhiu  ?

7.  Hy cho th d  v tinh  th ion  v cho bit bn cht lc l in  kt trong cc tinh  th ion.

8. Cation  R+ c cu hnh  electron  phn lp ngoi  cng l 2p6.

a)  Vit cu hnh  electron nguyn t ca nguyn t R.

b)  Nguyn t R thuc chu  k no ? Nhm no ? Cho bit tn  ca nguyn t.

c)  Nguyn t R l kim loi  hay l phi  kim ?



 Lin kt cng ho tr  trong phn t n cht v hp cht

c hnh thnh nh th no ? 

 S phn cc trong l in kt cng ho tr  nh th no ?

I  - S hnh thnh lin kt cng ho tr  bng cp
electron chung

1 . S hnh thnh phn t n cht

a)  S hnh thnh phn t H2

Nguyn t H (Z = 1 )  c cu hnh electron l 1 s1 ,  hai nguyn t H lin kt vi
nhau bng cch mi nguyn t H gp 1  electron to thnh mt cp electron
chung trong phn t H2.  Nh th trong phn t H2,  mi nguyn t c 2 electron,
ging cu hnh electron bn vng ca kh him heli :

H :  H

Mi chm bn k hiu nguyn t biu din mt electron  lp ngoi cng, 
H : H c gi l cng thc electron.  Thay hai chm bng 1  gch,  ta c H  H
gi l cng thc cu to.  Gia 2 nguyn t  hiro c 1  cp electron lin kt biu
th bng mt gch (),   l lin kt n.

b) S hnh thnh phn t N2

Cu hnh electron nguyn t ca N (Z = 7)  l 1 s2 2s2 2p3,  c 5  electron  lp
ngoi cng.

Trong phn t nit N2,   t cu hnh electron ca nguyn t kh him gn nht
(Ne),  mi nguyn t nit phi gp chung 3  electron.

hay N  N

Cng thc electron Cng thc cu to

Hai nguyn t nit lin kt vi nhau bng 3  cp electron lin kt biu th bng
ba gch (),  l lin kt ba. Lin kt ba ny bn nn  nhit  thng, kh nit
rt bn,  km hot ng ho hc.

Lin kt c hnh thnh trong phn t H2,  N2 va trnh by  trn l lin kt
cng ho tr.
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Lin kt cng ho tr l lin kt c hnh thnh gia hai nguyn t bng mt

hay nhiu cp electron chung.  

Mi cp electron chung to nn mt lin kt cng ho tr.

Cc phn t H2,  N2 to nn t hai nguyn t ca cng mt nguyn t (c  m

in nh nhau),  nn cc cp electron chung khng b ht lch v pha nguyn t

no.  Do ,  lin kt trong cc phn t  khng b phn cc.   l lin kt cng

ho tr khng cc.

2. S hnh thnh phn t hp cht

a) S hnh thnh phn t HCl 

Trong phn t hiro clorua,  mi nguyn t (H v Cl)  gp 1  electron to thnh 

1  cp electron chung  to nn mt lin kt cng ho tr.   m in ca clo

l 3,16 ln hn  m in ca hiro l 2,20 nn cp electron lin kt b lch v

pha clo,  lin kt cng ho tr ny b phn cc.

hay H  Cl

Cng thc electron Cng thc cu to

Trong cng thc electron ca phn t c cc,  ngi ta t cp electron chung

lch v pha k hiu ca nguyn t c  m in ln hn.  Th d :

H  :  Cl

Lin kt cng ho tr trong  cp electron chung b lch v pha mt nguyn t

c gi l lin kt cng ho tr c cc hay lin kt cng ho tr phn cc.

b) S hnh thnh phn t CO2 (c cu to thng) 

Cu hnh electron nguyn t ca C (Z = 6)  l 1 s2 2s2 2p2,  nguyn t cacbon c 
4 electron  lp ngoi cng.

Cu hnh electron nguyn t ca O (Z = 8) l 1s2 2s2 2p4, nguyn t oxi c 6 electron
 lp ngoi cng.

Trong phn t CO2,  nguyn t C nm gia 2 nguyn t O v gp chung vi mi
nguyn t O hai electron, mi nguyn t O gp chung vi nguyn t C hai electron
to ra 2 lin kt i.  Ta c :

Cng thc electron Cng thc cu to

Nh vy, mi nguyn t C hay O u c 8  electron  lp ngoi cng, t cu
hnh bn vng ca kh him.   m in ca oxi (3,44) ln hn  m in 
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ca C (2,55) nn cp electron chung lch v pha oxi.  Lin kt gia nguyn t
oxi v cacbon l phn cc,  nhng phn t CO2 c cu to thng nn  phn
cc ca hai lin kt i (C = O) trit tiu nhau,  kt qu l ton b phn t khng
b phn cc.

c)  Lin kt cho nhn

Trong mt s trng hp, cp electron chung ch do mt nguyn t  ng gp
th lin kt gia hai nguyn t l lin kt cho nhn.

Th d : i vi phn t SO2 cng thc electron, cng thc cu to c th biu
din nh sau :

Nguyn t S c 6  electron  lp ngoi cng.  Khi hnh thnh phn t SO2,
nguyn t S  dng 2 electron c thn gp chung vi hai electron c thn
ca mt trong hai nguyn t oxi.  Nguyn t S s dng mt cp electron 
dng chung vi nguyn t oxi cn li.  Trong cng thc cu to,  ngi ta biu
din cp electron chung bng mt gch ni,  cp electron cho nhn bng mt
mi tn c chiu hng v pha nguyn t nhn.

3. Tnh cht ca cc cht c lin kt cng ho tr

Cc cht m phn t ch c lin kt cng ho tr c th l cht rn nh ng,
lu hunh, iot,. . . ,  c th l cht lng nh :  nc, ancol,. . .  hoc cht kh nh kh
cacbonic, clo,  hiro,.. .  Cc cht c cc nh ancol etylic,  ng,.. .  tan nhiu trong
dung mi c cc nh nc.  Phn ln cc cht khng cc nh iot,  cc cht hu c
khng cc tan trong dung mi khng cc nh benzen, cacbon tetraclorua,...

Ni chung, cc cht ch c lin kt cng ho tr khng cc khng dn in  mi
trng thi.

II  - lin kt cng ho tr  v s xen ph cc obitan
nguyn t

1 .  S xen ph ca cc obitan nguyn t khi hnh thnh cc phn t n cht

a) S hnh thnh phn t H2

 hnh thnh lin kt gia hai nguyn t H trong phn t hiro,  hai obitan 1 s
ca hai nguyn t H xen ph vi nhau to ra mt vng xen ph gia hai ht nhn
nguyn t.  Xc sut c mt ca cc electron tp trung ch yu  khu vc gia
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hai ht nhn.  V vy,  ngoi lc y tng h gia hai proton v hai electron cn
c lc ht gia cc electron vi hai ht nhn hng v tm phn t (hnh 3.2).

Hnh 3.2. S hnh thnh phn t hiro

Khi hai ht nhn c khong cch d = 0,074 nm, cc lc ht v lc y cn bng
nhau (d c gi l khong cch cn bng hay  di ca lin kt H H).

khong cch cn bng trn,  phn t H2 c nng lng thp hn tng nng
lng ca hai nguyn t ring r.

 l nguyn nhn ca s hnh thnh lin kt cng ho tr gia hai nguyn t H
v l mt lin kt ho hc bn.  

b) S hnh thnh phn t Cl2

 gii thch s hnh thnh lin kt Cl Cl,  c th da vo cu hnh electron ca

mi nguyn t clo :

S hnh thnh lin kt gia hai nguyn t clo l do s xen ph gia hai obitan p

cha electron c thn ca mi nguyn t clo (hnh 3.3).

Hnh 3.3. S xen ph 2 obitan p to thnh lin kt Cl Cl trong phn t Cl2

2.  S xen  ph  ca  cc obitan  nguyn t khi  hnh  thnh cc phn t

hp cht

a) S hnh thnh phn t HCl

Phn t ca hp cht c hnh thnh t cc nguyn t ca cc nguyn t khc
nhau, nh phn t HCl.

1 s2 2s2 3s22p6 3p5

Cl  :
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Lin kt ho hc trong phn t hp cht HCl c hnh thnh nh s xen ph
gia obitan 1 s ca nguyn t hiro v obitan 3p c 1  electron c thn ca
nguyn t clo (hnh 3.4).

Hnh 3.4. S xen ph obitan 1s ca hiro vi obitan 3p ca nguyn t Cl to lin kt H Cl

b) S hnh thnh phn t H2S

S hnh thnh phn t H2S c th m t bng hnh
nh xen ph gia obitan 1s ca cc nguyn t hiro
v 2 obitan p ca nguyn t lu hunh.  Lp ngoi
cng ca nguyn t S c cu hnh electron 3s2 3p4.
Trn 2 obitan p c 2 electron c thn.  Hai obitan ny
xen ph vi 2 obitan 1 s c electron c thn ca 
2 nguyn t H to nn 2 lin kt  S H (hnh 3.5).

Bi Tp

1 . Chn nh  ngha ng nht v l in  kt cng ho tr.

Lin  kt cng ho tr  l l in  kt 

A.  gia cc phi  kim vi  nhau.

B.  trong  cp electron chung b  lch v mt nguyn t.

C.  c hnh  thnh do s dng chung electron  ca 2  nguyn t khc nhau.

D.  c hnh  thnh gia 2  nguyn t bng mt hay nhiu  cp electron  chung.

2. Hy gii  thch  s hnh  thnh cp electron l in  kt gia nguyn t C v cc nguyn t
H  trong phn t CH4,  gia nguyn t O v cc nguyn t H  trong phn t H2O,  gia
nguyn t S v cc nguyn t H  trong phn t H2S.

3. Gii  thch  s hnh  thnh cp electron l in  kt gia hai  nguyn t N  trong  phn t N2,
gia nguyn t H  v nguyn t Cl  trong  phn  t HCl.

4. Gii thch s hnh thnh lin kt cng ho tr  bng s xen ph cc obitan trong phn t HCl.

5. Hy vit cng thc electron v cng thc cu to ca cc phn t sau  y :

H2,  HCl,  H2O,  Cl2,  NH3,  CH4.

6. X,  Y,  Z l nhng nguyn t c s n v  in  tch  ht nhn l 9,  1 9,  8.

a)  Vit cu hnh  electron nguyn t ca cc nguyn t .

b)  D on kiu  l in  kt ho hc c th c gia cc cp X v Y,  Y v Z,  X v Z.
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 Khi  nim v s lai  ho cc obitan nguyn t.

 Mt s kiu lai  ho in hnh.

  Vn dng kiu  lai  ho  gii  thch  dng hnh  hc ca
phn t.

  Th no l l in  kt n,  l in kt i  v l in kt ba.

  Th no l l in  kt xch ma (),  l in kt pi  ()  ?

S lai ho cc obitan nguyn t l khi nim quan trng nht ca thuyt ho tr nh

hng,  c Pau-linh a ra nm 1931   gii thch s nh hng cng nh  bn

ca lin kt  nhiu hp cht hu c v v c (c bit l phc cht).

I  - Khi nim v s lai  ho
 hiu c khi nim v s lai ho cc obitan, ta xt lin kt trong phn t CH4.

Cng thc cu to :

H

H   C   H

H

Cu hnh electron nguyn t C ( trng thi kch thch) :

Trong phn t CH4 c 4 lin kt CH to thnh bi 4 obitan ho tr (mi obitan
c mt electron c thn) ca nguyn t C (mt obitan 2s v ba obitan 2p) 
xen ph vi 4 obitan 1 s ca 4 nguyn t H.  Nh vy,  ng l trong phn t CH4
phi c 2 loi lin kt khc nhau l :  1  lin kt ss v 3  lin kt ps.  Tuy nhin,
thc nghim cho bit 4 lin kt CH trong phn t CH4 ging ht nhau v to
thnh cc gc lin kt u bng 109o28 .

 gii thch trng hp trn y v cc trng hp tng t,  cc nh ho hc
M Sly-t(J.  Slater)  v Pau-linh   ra thuyt lai ho.

S lai ho cc obitan nguyn t.
s hnh  thnh  lin  kt n,
lin kt i v lin kt ba
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Theo thuyt ny,  khi nguyn t C tham gia lin kt vi bn nguyn t H to
thnh phn t CH4 th mt obitan 2s  t hp (trn ln) vi ba obitan 2p to
thnh bn obitan mi ging ht nhau,  gi l bn obitan lai ho sp3 (hnh 3.9).
Bn obitan lai ho sp3 xen ph vi bn obitan 1 s ca bn nguyn t H to thnh
bn lin kt C H ging ht nhau.

Nh vy : S lai ho obitan nguyn t l s t hp (trn ln) mt s obitan
trong mt nguyn t  c tng y obitan lai ho ging nhau nhng nh
hng khc nhau trong khng gian.

Nguyn nhn ca s lai ho l cc obitan ho tr  cc phn lp khc nhau c
nng lng v hnh dng khc nhau cn phi ng nht  to c lin kt bn
vi cc nguyn t khc.

II  - Cc kiu lai  ho thng gp

1 . Lai ho sp 

Lai ho sp l s t hp 1  obitan s  vi 1  obitan p

ca mt nguyn t tham gia lin kt to thnh 

2 obitan lai ho sp nm thng hng vi nhau

hng v 2 pha,  i xng nhau (hnh 3.6).  Lai

ho sp c gp trong phn t BeH2 (hnh 3.7)  v

trong cc phn t C2H2,  BeCl2,  . . .

Trng thi lai ho sp ca nguyn t beri                    S xen ph cc obitan to lin kt Be H

Hnh 3.7. S lai ho sp v s xen ph cc obitan lin kt

Nh th, s lai ho sp l nguyn nhn dn n tnh thng hng (gc lin kt bng
180o)  ca cc lin kt trong nhng phn t nu trn.

2. Lai ho sp2

Lai ho sp2 l s t hp 1  obitan s vi 2 obitan p ca mt nguyn t tham gia
lin kt to thnh 3  obitan lai ho sp2 nm trong mt mt phng, nh hng t
tm n nh ca tam gic u.  Lai ho sp2 c gp trong cc phn t BF3

(hnh 3.8),  C2H4, . . .

1 AOs + 1 AOp
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Hnh 3.8.  S lai ho sp2 v s hnh thnh cc lin kt trong phn t BF3

S lai ho sp2 l nguyn nhn dn n cc gc lin kt phng 120o trong BF3 .

3. Lai ho sp3

Lai ho sp3   l s t hp 1  obitan s vi 3  obitan p ca mt nguyn t tham gia
lin kt to thnh 4 obitan lai ho sp3 nh hng t tm n 4 nh ca hnh t
din u,  cc trc i xng ca chng to vi nhau mt gc 109o28  (hnh 3.9).
Trong cc phn t H2O, NH3,  CH4 v cc ankan,  cc nguyn t O, N,  C c lai
ho sp3.

Hnh 3.9. S lai ho sp3 v s hnh thnh cc lin kt trong phn t CH4 (gc lin kt H C H = 109o28)

Ch  :  Cc obitan ch lai ho c vi nhau khi nng lng ca chng xp x
bng nhau.

III  - Nhn xt chung v thuyt lai  ho

Thuyt lai ho c vai tr gii thch hn l tin on dng hnh hc ca phn t.
Thng ch sau khi bit phn t c dng hnh hc g,  c nhng gc lin kt xc
nh c bng thc nghim l bao nhiu,  mi dng s lai ho  gii thch.  Nu
cho mt phn t hay ion,  chng hn AB4 m khng c d kin no,  th thuyt
lai ho s khng tin on c l c s lai ho t din hay vung phng.
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iV - S xen ph trc v xen ph bn

1 . S xen ph trc

S xen ph trong  trc ca cc obitan tham gia lin kt trng vi ng ni
tm ca hai nguyn t lin kt gi l s xen ph trc.  S xen ph trc to lin
kt  (hnh 3.10a).

2. S xen ph bn
S xen ph trong  trc ca cc obitan tham gia lin kt song song vi nhau v
vung gc vi ng ni tm ca hai nguyn t lin kt c gi l s xen ph
bn.  S xen ph bn to lin kt  (hnh 3.10b).

Hnh 3.1 0. S xen ph cc obitan to lin kt

v - S to thnh lin kt n, lin kt i v lin kt ba

1 . Lin kt n

Ta  bit,  mi cp electron chung ca hai nguyn t c tnh l mt lin kt
v c biu din bng mt gch ni gia k hiu ca hai nguyn t .  Cc
nguyn t trong cc phn t  xt nh  H  H, H  Cl  u lin kt vi nhau
bng lin kt n.  Lin kt n lun lun l lin kt ,  c to thnh t s xen
ph trc v thng bn vng.

2. Lin kt i

Trong phn t etilen (C2H4) ,  mi nguyn t cacbon c s lai ho gia mt 
obitan s vi hai obitan p theo kiu lai ho sp2.  Cc obitan lai ho to mt lin kt
 gia hai nguyn t cacbon v hai lin kt  vi hai nguyn t hiro.  Mi nguyn
t cacbon cn mt obitan p khng tham gia lai ho s xen ph bn vi nhau to
lin kt .  Lin kt gia hai nguyn t cacbon l lin kt i, gm mt lin kt 
v mt lin kt .  Cc lin kt  km bn hn so vi lin kt  (hnh 3.11).
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Hnh 3.1 1 . Lin kt trong phn t etilen

3. Lin kt ba 

Nguyn t N c 5  electron lp ngoi cng, khi hnh thnh phn t N2,  mi nguyn
t gp 3  electron c thn to thnh ba lin kt.  Ngi ta gi  l lin kt ba.

Chng ta c th da vo cu hnh electron lp ngoi cng ca nguyn t nit 
gii thch lin kt trong phn t nit.

Cu hnh electron lp ngoi cng ca nguyn t nit :  

Mi nguyn t nit dng mt obitan 2pz (quy c ly trc z lm trc lin kt)
 to lin kt gia hai nguyn t theo kiu xen ph trc to lin kt  .

Hai obitan p cn li (2px,  2py)  s xen ph bn vi nhau tng i mt to ra hai
lin kt .  Mi lin kt k hiu bng mt gch ni,  cng thc cu to ca phn
t nit c dng lin kt ba :  gm mt lin kt  v hai lin kt .

Cng thc cu to ca phn t nit.

Lin kt gia hai nguyn t c thc hin bi mt lin kt  v mt hay hai

lin kt c gi l lin kt bi.

Bi tp

1 . Th no l s lai  ho ?

2. Ly cc th d  minh  ho ba kiu  lai  ho  hc.

3. M t l in kt ho hc trong phn t BeH2,  phn t BF3,  phn t CH4 theo thuyt lai  ho.

4. M t s hnh  thnh l in  kt trong cc phn t H2O,  NH3 nh s lai  ho sp3 cc AO

ho tr  ca cc nguyn t O v N.  Hy m t hnh  dng ca cc phn t .

5. Th no l s xen ph  trc v s xen ph  bn  ? Ly th d  minh  ho.

6. Th no l l in  kt  ,  l in  kt v nu  tnh  cht ca chng ?

7. Th no l l in  kt n ? Lin  kt i  ? Lin  kt ba ? Cho th d.

8. M t s hnh  thnh cc l in  kt trong phn t  HCl,  C2H4,  CO2,  N2.

2s2 2p3
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  Cng c cc kin thc :
 Lin kt ho hc.

 S hnh thnh lin kt ion v bn cht ca lin kt ion.

 S hnh thnh lin kt cng ho tr v bn cht ca lin kt
cng ho tr.

 Cc kiu lai ho sp,  sp2,  sp3.

 Vn dng l thuyt  lm mt s dng bi  tp c bn.

A - kin thc cn nm vng

I  - Lin kt ho hc

1 . Khi nim v lin kt ho hc

Khi ni lin kt ho hc,  ta khng ni lin kt chung cho ton phn t,  m ch
ni mt lin kt no  gia hai nguyn t trong phn t.

Th d : Trong phn t SO2 c hai lin kt ho hc gia nguyn t lu hunh v
hai nguyn t oxi,  trong  mt lin kt l lin kt i,  cn lin kt th hai l
lin kt cho  nhn.

2. p dng quy tc bt t  gii thch s hnh thnh lin kt ho hc

Quy tc bt t (8  electron) l quy tc nhm gii thch khuynh hng ca nguyn
t cc nguyn t c th nhng hay nhn thm electron,  hoc gp chung
electron  t c cu hnh bn vng ca cc kh him.

II  - Lin kt ion

 Cc khi nim :

+ Cation : l ion mang in tch dng.

+ Anion : l ion mang in tch m.

luyn tp v :

lin kt ion.
lin kt cng ho tr.
s lai ho cc obitan nguyn t
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Cation hay anion c th l mt nhm nguyn t (nhiu nguyn t) mang in
tch dng hay m, cn c gi l ion a nguyn t.

+ Lin kt ion l lin kt c to thnh do lc ht tnh in gia cc ion mang
in tch tri du.

III  - Lin kt cng ho tr

 Lin kt cng ho tr l lin kt c hnh thnh gia hai nguyn t bng mt
hay nhiu cp electron chung.

 i electron dng chung c th nm  gia hai nguyn t lin kt (lin kt
cng ho tr khng cc),  hoc lch v nguyn t ca mt nguyn t (lin kt
cng ho tr c cc).

 Khi biu din cng thc electron ca phn t, ngi ta thng biu th hai obitan
xen ph to lin kt bng mt cp electron dng chung (bng hai du chm gia
hai nguyn t lin kt).

 Mt trong cc thuyt hin i v lin kt ho hc cho rng :  Nguyn nhn ca
s hnh thnh lin kt cng ho tr l do s xen ph ca cc obitan nguyn t.
Nu vng xen ph gia cc obitan cng ln,  lin kt hnh thnh cng bn.

IV - S lai  ho cc obitan nguyn t

 Lai ho l s t hp cc obitan ho tr ca mt nguyn t  cc phn lp khc
nhau, to thnh cc obitan lai ho ging nhau  xen ph vi cc obitan ho tr
ca cc nguyn t khc,  to thnh cc lin kt cng ho tr.

 Gii thch s t hp cc obitan nguyn t  hnh thnh cc kiu lai ho sp,
sp2,  sp3 v ly cc th d minh ho.

B - Bi  tp

1 . Trnh by ni  dung ca quy tc bt t.  Vn dng  quy tc bt t  gii  thch  s hnh

thnh l in  kt ion  trong cc phn  t :  LiF,  KBr,  CaCl2.

2. S dng m hnh  xen ph  ca cc obitan  nguyn t  gii  thch  s hnh  thnh l in  kt

cng ho tr  trong  cc phn t :  I2,  HBr.

3. Hy vit cng thc electron v cng thc cu to ca cc phn  t sau  :  PH3,  SO2,

HNO3,  C4H1 0.  

4. Da trn  l  thuyt lai  ho cc obitan  nguyn t,  m t s hnh  thnh l in  kt trong cc

phn t :  BeCl2,  BCl3.  Bit phn t BeCl2 c dng ng thng,  cn phn t BCl3 c

dng tam gic u.
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 Th no l tinh th nguyn t ?

 Th no l tinh th phn t ?

 Tnh cht chung ca tinh  th nguyn t,  tinh th phn t.

i  - tinh th nguyn t

1 . Th d

Mng tinh th kim cng :

Mng tinh th kim cng c to bi cc
nguyn t cacbon.  Trong tinh th kim cng,
mi nguyn t cacbon  trng thi lai ho sp3

lin kt cng ho tr vi bn nguyn t cacbon
gn nht nm  bn  nh ca mt t din u
bng bn cp electron chung.  Mi nguyn t
cacbon  nh li lin kt vi cc nguyn t
cacbon khc. Khong cch gia hai nguyn t
cacbon cnh nhau trong mng tinh th kim
cng l 0,154 nm (hnh 3.12), gn vi  di
lin kt n C C trong phn t hirocacbon no.

2. Tnh cht chung ca tinh th nguyn t

Tinh th to bi cc nguyn t nm  cc nt ca mng, lin kt vi nhau bng
lin kt cng ho tr.

Lin kt cng ho tr l lin kt bn nn cc tinh th nguyn t (Si,  Ge,. . .)  u
c  cng ln,  nhit  nng chy v nhit  si cao.  Th d :   Kim cng c
 cng ln nht so vi cc tinh th khc.

Hnh 3.1 2. M hnh 
mng tinh th kim cng

tinh th nguyn t.
tinh th Phn t

20Bi
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II  - tinh th phn t 

1 . Mt s mng tinh th phn t

a) Mng tinh th phn t ca iot

Phn t iot l phn t hai nguyn t,  cc phn
t iot nm trn cc nh v tm cc mt ca
hnh lp phng,  gi l tinh th lp phng
tm din (hnh 3 .1 3).

Tinh th phn t iot khng bn, iot c th chuyn
thng t  th rn sang th hi (s thng hoa).  

b) Mng tinh th phn t ca nc 

Mng tinh th nc  thuc loi tinh th phn
t.  Mi phn t nc lin kt vi bn phn t
khc gn n nht nm trn bn nh ca mt
hnh t din u (hnh 3 .14).

Cu trc ca tinh th phn t nc  thuc cu trc t din,  l cu trc rng
nn nc  c t khi nh hn khi nc  trng thi lng, th tch ca nc 
 trng thi ng c ln hn khi  trng thi lng.

2. Tnh cht chung ca tinh th phn t

Lc tng tc gia cc phn t rt yu nn cc cht c cu to tinh th phn t
thng mm, c nhit  nng chy thp, d bay hi.

Hnh 3.1 3. M hnh 
mng tinh th phn t iot

Hnh 3.1 4. M hnh mng tinh th phn t nc 
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Bi tp

1 . Tm cu  sai.

A.  Kim cng l mt dng th  hnh  ca cacbon,  thuc loi  tinh  th nguyn t.

B.  Trong mng tinh  th nguyn t,  cc nguyn t c phn b lun phin  u  n

theo mt trt t nht nh.

C.  Lin  kt gia cc nguyn t trong tinh  th nguyn t l l in  kt yu.

D.  Tinh  th nguyn t bn vng,  rt cng,  nhit  nng chy v nhit  si  kh cao.

2. Tm cu  sai.

A.  Nc  thuc loi  tinh  th phn t.

B.  Trong tinh  th phn  t,  l in  kt gia cc phn t l l in  kt cng ho tr.

C.  Trong tinh  th phn t,  lc tng tc gia cc phn t rt yu.

D.  Tinh  th iot thuc loi  tinh  th phn t.

3. Ti  sao bng phin v iot d dng thng hoa v khng dn in  ? Bit rng  bng phin

thuc mng tinh  th phn t.

4.  Hy m t cu trc ca mng tinh  th kim cng.  Lin  kt gia cc nguyn t  l

kiu  l in  kt g ? Cho bit tnh  cht ca tinh  th kim cng.

5. Hy cho bit s khc nhau gia tinh  th nguyn t v tinh  th ion.  Ly th d  minh  ho.

6. Hy m t cu trc ca mng tinh  th phn t iot,  tinh  th phn  t nc  v nu  

nhng tnh  cht ca chng.
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 Hiu   m  in  nh  hng  th no n  cc kiu  l in
kt ho hc ?

 Phn loi  l in kt ho hc theo hiu   m in.  

V  m in ca mt nguyn t c trng cho kh nng ht electron ca nguyn t

nguyn t  khi hnh thnh lin kt ho hc,  nn s khc nhau v  m in gia

cc nguyn t tham gia lin kt s quyt nh cp electron dng chung l thuc v hai

nguyn t lin kt vi mc  nh nhau (lin kt cng ho tr khng cc),  lch v pha

nguyn t c  m in ln hn (lin kt cng ho tr c cc)  hay hon ton thuc v

mt trong hai nguyn t (lin kt ion).  Cc kiu lin kt ny lin quan n hiu  m

in ca hai nguyn t lin kt vi nhau.

I   Hiu  m in v lin kt ho hc 

1 . Hiu  m in v lin kt cng ho tr khng cc 

Trong cc phn t to thnh bi hai nguyn t ca cng mt nguyn t ho hc
nh H2,  O2,  Cl2,...  hiu  m in ca cc nguyn t  tham gia lin kt bng 0.
 l cc lin kt cng ho tr thun tu.

Khi cc nguyn t tham gia lin kt c hiu  m in nh hn 0,4,   phn
cc ca lin kt c gi tr nh n mc trong thc t khng xc nh c, lin
kt vn c coi l lin kt cng ho tr khng cc.

Nh vy, ngi ta quy c rng :  Khi hiu  m in ca hai nguyn t nm
trong khong t 0 n nh hn 0,4 th lin kt cng ho tr c coi l khng cc.

2. Hiu  m in v lin kt cng ho tr c cc 

Lin kt cng ho tr c cc,  tc l lin kt cng ho tr m cp electron chung
b lch v pha mt nguyn t tham gia lin kt,  c to thnh gia cc nguyn
t c hiu  m in nm trong khong t 0,4 n nh hn 1 ,7.

Th d :  Lin kt H Cl vi hiu  m in ca clo v hiro bng 0,96 l lin
kt cng ho tr c cc.

Lin kt H O trong phn t nc vi hiu  m in gia oxi v hiro bng 1 ,24
cng l mt lin kt cng ho tr c cc.

Hiu  m in cng ln th  phn cc cng mnh.

Hiu  m in v lin kt
ho hc

21Bi
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3. Hiu  m in v lin kt ion

Khi hiu  m in gia hai nguyn t tham gia lin kt  1 ,7,  nguyn t c
 m in ln (kh nng ht electron mnh)   kh nng nhn hon ton
electron ca nguyn t lin kt vi n  tr thnh ion m, cn nguyn t mt
electron s tr thnh ion dng, tc l xy ra s to thnh lin kt ion.    

Th d : Trong phn t NaCl, hiu  m in ca Cl v Na l 3,16 0,93 = 2,23,
lin kt gia Na v Cl l lin kt ion.

Trong phn t MgO, hiu  m in ca O v Mg l 3,44 1 ,31  = 2,13,  lin
kt gia O v Mg l lin kt ion.

II  - Kt lun

Nh vy, da vo hiu  m in gia hai nguyn t tham gia lin kt c th
d on c mt lin kt hnh thnh thuc loi lin kt ion,  lin kt cng ho
tr c cc hay lin kt cng ho tr khng cc(*).

Bi tp

1 . Chn cu  ng trong cc cu  sau  :

A.  Trong  l in  kt cng  ho tr ,  cp electron  chung  lch  v  pha  nguyn  t c  
m in  nh hn.

B.  Lin  kt cng ho tr  c cc c to thnh  gia 2  nguyn t c hiu   m in
trong khong t 0,4 n nh hn 1 ,7.

C.  Lin  kt cng ho tr  khng cc c to nn t cc nguyn t khc hn nhau  v
tnh  cht ho hc.

D.  Hiu   m in  gia 2 nguyn t ln  th phn t phn cc yu.

2. Hy cho bit th no l l in  kt cng  ho tr  khng cc ? Cho ba th d  v l in  kt cng
ho tr  khng cc.

3. Hy vit cng thc electron ca phn  t F2,  phn t HF,  phn  t N2.  Hy cho bit,  trong
cc phn  t  th phn  t no c l in  kt cng ho tr  c cc v khng cc.

4. Xt cc phn  t sau  y :  NaCl,  MgCl2,  AlCl3,  HCl.  Hy cho bit l in  kt trong phn t
no l l in  kt cng ho tr  v l in  kt trong phn t no l l in  kt ion.

5. Xt cc phn t sau y :  HBr,  O2,  H2,  NH3.  Hy cho bit l in kt trong phn t no c
cc, l in  kt trong phn t no khng cc.

(*)  Dng hiu  m in  phn loi lin kt ho hc ch l tng i,  cn c nhng ngoi l

khng ph hp vi thc nghim.
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  Cch xc nh ho tr  ca mt nguyn t trong l in kt
ion v l in  kt cng ho tr  nh th no ?

 S oxi  ho l g ? Xc nh s oxi  ho bng cch no ?

I  - ho tr

1 . Ho tr trong hp cht ion

Ho tr ca mt nguyn t trong hp cht ion gi l in ho tr v bng in
tch ca ion .

Th d : Trong phn t NaCl, natri c in ho tr l 1+, clo c in ho tr l 1.

Tr s in ho tr ca mt nguyn t bng s electron m nguyn t ca nguyn
t  nhng hoc thu  to thnh ion.

Cch ghi in ho tr ca nguyn t :  Ghi tr s in tch trc,  du ca in

tch sau.  

2. Ho tr trong hp cht cng ho tr

Ho tr ca mt nguyn t trong hp cht cng ho tr gi l cng ho tr v
bng s lin kt cng ho tr m nguyn t ca nguyn t  to ra c vi cc
nguyn t khc trong phn t.

Trong cc hp cht cng ho tr c cc hay khng cc,  s lin kt xung quanh

nguyn t c xc nh bng s cp electron chung to ra lin kt.

Th d :

 Trong cng thc cu to ca phn t NH3,  H  N  H, nguyn t N c 3  lin kt 

H

cng ho tr,  nguyn t N c cng ho tr 3  ;  mi nguyn t H c 1  lin kt cng

ho tr,  nguyn t H c cng ho tr 1 .

 Trong cng thc cu to ca phn t H2O, H  O  H, nguyn t H c cng ho

tr 1 , nguyn t O c cng ho tr 2.

Ho tr  v s oxi  ho22Bi
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H

 Trong cng thc cu to ca phn t CH4, H  C  H, nguyn t C c cng 

H

ho tr 4,  nguyn t H c cng ho tr 1 .

II  - S oxi ho

 thun tin cho vic nghin cu phn ng oxi ho  kh,  ngi ta dng
s oxi ho.

S oxi ho ca nguyn t l mt s i s c gn cho nguyn t ca nguyn
t  theo cc quy tc sau :  

Quy tc 1  : Trong cc n cht,  s oxi ho ca nguyn t bng khng.

Th d : S oxi ho ca cc nguyn t Cu, Zn,  H,  N,  O,  . . .  trong cc n cht 
Cu, Zn,  H2,  N2,  O2,. . .  u bng khng.

Quy tc 2 : Trong mt phn t,  tng s s oxi ho ca cc nguyn t nhn vi s
nguyn t ca tng nguyn t bng khng.

Quy tc 3 : Trong cc ion n nguyn t,  s oxi ho ca nguyn t bng in tch
ca ion .  Trong ion a nguyn t,  tng s s oxi ho ca cc nguyn t nhn
vi s nguyn t ca tng nguyn t bng in tch ca ion.

Quy tc 4 : Trong hu ht cc hp cht,  s oxi ho ca hiro bng +1 ,  tr hirua
kim loi (NaH, CaH2,. . .).  S oxi ho ca oxi bng 2, tr trng hp OF2 v
peoxit (chng hn H2O2,. . .).

Th d : Tnh s oxi ho ca nguyn t nit trong amoniac (NH3),  axit nitr

(HNO2),  v anion .

t x l s oxi ho ca nguyn t nit trong cc hp cht v ion trn,  ta c :

Trong NH3 :   x + 3(+1 ) = 0   x = 3.

Trong HNO2 :  (+1 ) + x + 2(2) = 0  x = +3.

Trong :  x + 3(2) = 1   x = +5.

Cch ghi s oxi ho :  S oxi ho c t pha trn k hiu ca nguyn t.  Ghi

du trc, s sau.

Th d : .



Bi tp

1 . S oxi  ho ca nit trong , v HNO3 ln  lt l 

A.  +5 ,   3 ,  + 3  B.   3 ,  +3 ,  +5

C.  +3 ,   3,  +5 D.  +3 ,  +5 ,  3

Chn p n  ng.

2. S oxi  ho ca kim loi  Mn,  Fe trong FeCl3,  S trong SO3,  P trong  ln  lt l 

A.  0,  +3,  +6,  +5 B.  0,  +3,  +5,  +6

C.  +3,  +5,  0,  +6 D.  +5,  +6,  +3,  0

Chn p n  ng.

3. Hy cho bit in  ho tr  ca cc nguyn t trong cc hp cht sau  y :

BaO,  Al2O3,  NaCl,  KF,  CaCl2.

4. Hy xc nh  cng ho tr  ca cc nguyn t trong cc hp cht sau  :  

H2O,  CH4,  HCl,  NH3.

5. Xc nh  s oxi  ho ca cc nguyn t trong cc phn  t v ion  sau  :  

CO2,  H2O,  SO3,  NH3,  NO2,  Na
+,  Cu2+,  Fe2+,  Fe3+,  Al3+.

6. Xc nh  s oxi  ho ca lu  hunh,  clo,  mangan v nit trong cc cht v ion  sau  :  

a)  H2S,  S,  H2SO3,  H2SO4,  SO2,  SO3 .

b)  HCl,  HClO,  NaClO3,  HClO4 ;

c)  Mn,  MnCl2,  MnO2,  KMnO4;

d)  

90
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 Th no l l in kt kim loi  ?
 Kim loi  c nhng kiu mng tinh th ph bin no ?
 Tnh cht ca tinh th kim loi.  

i  - Khi nim v lin kt kim loi

Hu ht cc kim loi  iu kin thng u tn ti di dng tinh th (tr Hg).
Trong tinh th kim loi,  ion dng v nguyn t kim loi nm  nhng nt ca
mng tinh th.  Cc electron ho tr lin kt yu vi ht nhn nn d tch khi
nguyn t v chuyn ng t do trong mng tinh th.  Lc ht gia cc electron
ny v cc ion dng to nn lin kt kim loi.  
Nh vy :  Lin kt kim loi l lin kt c hnh thnh gia cc nguyn t v
ion kim loi trong mng tinh th do s tham gia ca cc electron t do.

ii  - Mng tinh th kim loi

1 . Mt s kiu mng tinh th

Cc kim loi tn ti di ba dng
tinh th ph bin sau :  
Lp phng tm khi : Cc nguyn t,
ion kim loi nm trn cc nh v
tm ca hnh lp phng (hnh 3.15a).
Lp phng tm din :  Cc nguyn
t, ion kim loi nm trn cc nh v
tm cc mt ca hnh lp phng
(hnh 3.15b).
Lc phng :  Cc nguyn t,  ion kim
loi nm trn cc nh v tm cc
mt ca hnh lc gic ng v ba
nguyn t,  ion nm pha trong ca
hnh lc gic (hnh 3.15c).
Kiu cu trc mng tinh th ph bin ca mt s kim loi c tng kt trong
bng 3.1 .  Chng ta c th tra cu khi mun bit kim loi nghin cu c kiu
mng tinh th no.
Th d : T bng 3.1  cho thy kim loi st thuc dng tinh th lp phng tm
khi, ng thuc dng tinh th lp phng tm din v coban thuc dng tinh th
lc phng.  Ngi ta dng  c kht l phn trm th tch m cc nguyn t

Hnh 3.1 5.
M hnh mng tinh th ph bin ca kim loi

a)  Lp phng tm khi   

b)  Lp phng tm din  

c)  Lc phng

Lin kt kim loi23Bi
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chim trong tinh th  c trng cho tng kiu cu trc. Vi kiu cu trc lp
phng tm khi,  = 68% ;  Kiu cu trc lp phng tm din,  = 74% ;  Kiu
cu trc lc phng, = 74%.  Phn trm cn li trong tinh th l khng gian
trng.
Th d : i vi cc kim loi c cu trc kiu lp phng tm khi,  cc nguyn
t kim loi chim 68% th tch ca tinh th.  Khng gian trng ca tinh th l
32% th tch tinh th.

Bng 3.1 

Kiu cu trc mng tinh th ph bin ca mt s kim loi trong bng
tun hon

2. Tnh cht ca tinh th kim loi

V trong tinh th kim loi c nhng electron t do,  di chuyn c trong mng
nn tinh th kim loi c nhng tnh cht c bn sau :  C nh kim, dn in,  dn
nhit tt v c tnh do.  

Bi tp
1 . Hy cho mt th d  v mng tinh  th kim loi  v cho bit l in  kt trong tinh  th kim loi

c to thnh nh th no ?

2. Hy k nhng kiu  mng tinh  th ph bin ca kim loi.  Cho  th d.

3. Hy nu  cc tnh  cht ca tinh  th kim loi.

4. Da vo bng 3.1 ,  hy cho bit kiu  cu trc mng tinh  th  ca cc kim loi  :  Cu,  Na,
Co,  Mg,  Al .

IA VIIIA

IIA IIIA IVA VA VIA VIIA

IIIB IVB VB VIB VIIB VIIIB IB IIB



  So snh l in kt ion,  l in  kt cng ho tr  v l in  kt kim
loi,  s chuyn tip gia lin kt ion v lin kt cng ho tr.

 Vn dng l thuyt  lm mt s dng bi  tp c bn.

A - Kin thc cn nm vng

I  - So snh lin kt ion, lin kt cng  ho tr  v lin kt
kim loi

1 . So snh lin kt ion v lin kt cng ho tr 

a) Ging nhau :  Lin kt ion v lin kt cng ho tr ging nhau v nguyn nhn

hnh thnh lin kt.  Cc nguyn t lin kt vi nhau to thnh phn t  c cu

hnh electron bn vng ca kh him.

b) Khc nhau :  Lin kt ion v lin kt cng ho tr khc nhau v bn cht lin

kt v iu kin lin kt.

Trn thc t,  trong hu ht cc trng hp trng thi lin kt va mang tnh cht

cng ho tr va mang tnh cht ion.  Da vo gi tr hiu  m in gia hai

nguyn t ca mt lin kt ta c th bit c loi lin kt no chim u th :

Loi  
l in kt

Lin kt ion Lin kt cng ho tr

Bn cht

l in kt

L lc ht tnh  in  gia cc ion

mang in  tch  tri  du

L s dng chung cc electron

Th d Na+ + Cl  NaCl  

iu  kin

l in  kt

Xy ra gia nhng nguyn t khc

hn nhau v bn cht ho hc

(thng xy ra vi  cc kim loi

in  hnh  v phi  kim in  hnh)

Xy ra gia cc nguyn t ging

nhau hoc gn ging nhau v bn

cht ho hc (thng xy ra vi

cc nguyn t phi  kim nhm IVA,

VA,  VIA,  VI IA)
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2. So snh lin kt kim loi vi lin kt cng ho tr v lin kt ion 

Lin kt kim loi v lin kt cng ho tr ging nhau l c nhng electron chung

ca cc nguyn t,  nhng electron chung trong lin kt kim loi l ca tt c

nhng nguyn t kim loi c mt trong n cht.

Lin kt kim loi v lin kt ion u c hnh thnh do lc ht tnh in gia

cc phn t tch in tri du, nhng cc phn t tch in tri du trong lin kt

kim loi l ion dng v cc electron t do.

II -  tinh  th ion,  tinh  th nguyn t,  tinh  th phn t v
tinh th kim loi

Hiu  m in Loi  l in kt

0,0  < 0,4

0,4   < 1 ,7

 1 ,7

Lin  kt cng ho tr  khng cc

Lin kt cng ho tr  c cc

Lin kt ion
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Tinh th ion Tinh th 
nguyn t Tinh th phn t Tinh th kim loi  

Khi
nim

Tinh th ion  c
hnh  thnh  t
nhng ion  mang
in tch  tri  du,
 l cc cation
v anion

Tinh  th c
hnh thnh t cc
nguyn t

Tinh  th c
hnh  thnh  t
cc phn   t

Tinh th c 
hnh thnh t
nhng ion,  nguyn
t kim loi  v cc
electron t do  

Lc
lin
kt

Lc l in  kt c
bn cht tnh  in

Lc l in  kt c
bn  cht cng
ho tr

Lc l in  kt l
lc tng  tc
phn  t

Lc l in  kt c
bn cht tnh  in

c
tnh

* Tinh th ion  bn

* Kh nng chy

* Kh bay hi

* Nhit  nng
chy v nhit 
si  cao

* t bn

*  cng nh

* Nhit  nng
chy v nhit 
si  thp

* nh  kim

*Dn  in,  dn
nhit tt.

* Do
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III  - Ho tr  v s oxi ho

1 . Ho tr trong hp cht ion

  Khi nim v in ho tr : Ho tr ca nguyn t trong hp cht ion c gi

l in ho tr.

  Cch xc nh in ho tr : Tr s in ho tr ca mt nguyn t bng s electron

m nguyn t ca nguyn t  nhng hoc thu  to thnh ion.

2. Ho tr trong hp cht cng ho tr

 Khi nim v cng ho tr : Ho tr ca nguyn t trong hp cht cng ho tr

c gi l cng ho tr.

 Cch xc nh cng ho tr : Cng ho tr ca mt nguyn t bng s lin kt

m nguyn t ca nguyn t  to ra c vi cc nguyn t khc trong

phn t.

3. S oxi ho 

 Khi nim v s oxi ho : S oxi ho ca mt nguyn t trong phn t l in

tch ca nguyn t nguyn t  nu gi nh lin kt gia cc nguyn t trong

phn t l lin kt ion.

 Cch xc nh s oxi ho : Theo 4 quy tc  c trnh by.

B - Bi  tp 

1 . Vit phng trnh biu din s hnh thnh cc ion sau y t cc nguyn t tng ng :

a)  Na   Na+ ; d) Cl    Cl

b)  Mg  Mg2+ ; e)  S    S2

c)   Al    Al3+ ; f)   O   O2

2. Trnh by s ging nhau v khc nhau gia 3 loi  l in  kt sau  :

a)  Lin  kt ion  ;

b)  Lin  kt cng ho tr  khng cc ;

c)  Lin  kt cng ho tr  c cc.

3. Cho dy oxit sau  :

Na2O,  MgO,  Al2O3,  SiO2,  P2O5,  SO3,  Cl2O7.

Da vo gi tr  h iu   m in  ca 2 nguyn t trong phn t,  hy xc nh  kiu  l in

kt trong tng phn  t oxit (da vo s l iu   bng 2.3).



4. a) Da vo  m in,  hy xt xem tnh  phi  kim thay i  nh th no trong dy nguyn

t sau  :  O Cl S H

b) Vit cng thc cu to ca cc phn t sau  :  Cl2O,  NCl3,  H2S,  NH3

Xt xem phn  t no c l in  kt phn cc mnh nht.

5. Nguyn t ca mt nguyn t c cu  hnh  electron 1 s22s22p3.

a)  Xc nh  v  tr ca nguyn t  trong bng tun hon,  suy ra cng thc ca hp

cht n gin  nht vi  hiro.

b)  Vit cng thc electron v cng thc cu to phn t n  cht ca nguyn t .

6. C bao nhiu  electron  trong  mi  ion  sau  y :  

7. Tng s proton  trong hai  ion  v ln  lt l 40 v 48.  Xc nh  cc nguyn

t X,  A v cc ion

8.  Xc nh  in  ho tr  ca  cc nguyn  t v  nhm nguyn  t trong  nhng  hp cht
ion  sau  :  BaO,  K2O,  CaCl2,  AlF3,  Ca(NO3)2.

9. Xc nh cng ho tr  ca nguyn t nhng nguyn t trong nhng hp cht cng ho

tr  sau  :  NH3 ,  HBr,  AlBr3 ,  PH3 ,  CO2.
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Mt ging du  ang chy to ra ngn la khng l.
Phn ng oxi  ho - kh ny to ra mt lng nhit
cc ln  lm cho nhit  khng kh xung quanh ln
rt cao.

Phn ng ho hc

Chng

3 Theo quan im hin nay,  th no l cht oxi  ho,  cht kh,
s oxi  ho,  s kh,  phn ng oxi  ho kh ? Lm th no 
lp c phng trnh ho hc ca phn ng oxi  ho kh ?

3 Ngoi cch phn loi  phn ng  c hc,  ngi ta c th
phn loi  phn ng ho hc theo cch khc c khng ?

3 Th no l phn ng ho hc to nhit,  phn ng ho hc
thu nhit ?



Th no l cht oxi  ho,  cht kh,  s oxi  ho,  s kh,
phn ng oxi  ho kh ?

Lm th no  lp phng trnh ho hc ca phn ng oxi
ho kh ?

I  - phN NG OXI HO - KH

Chng ta hy xt mt s phn ng  hiu c bn cht ca phn ng oxi

ho kh.

1 . Phn ng ca natri vi oxi

S oxi ho

4Na   +   O2  2Na2O

S kh

D dng nhn thy rng  l phn ng oxi ho kh v tn ti ng thi s oxi

ho v s kh.

Natri kt hp vi oxi,  natri l cht kh, cn oxi l cht oxi ho.

Da vo kin thc v cu to nguyn t v lin kt ion,  ta nhn thy c s 

cho nhn electron.

Nguyn t natri nhng electron :

Na      Na+ +      1 e

1 s22s22p6  3s1 1s22s22p6

Nguyn t oxi nhn electron :

O     +     2e   O2

1s22s22p4 1s22s22p6

S hnh thnh phn t Na2O :

2Na+ + O2  Na2O

98
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Nguyn t natri nhng electron,  l cht kh.  S nhng electron ca natri c

gi l s oxi ho nguyn t natri.

Nguyn t oxi nhn electron,  l cht oxi ho.  S nhn electron ca oxi c gi

l s kh nguyn t oxi.

Ta cng nhn thy c s thay i s oxi ho ca nguyn t tham gia 

phn ng :  

 S oxi ho ca nguyn t natri tng t 0 ln +1 .  Natri l cht kh.  S lm tng

s oxi ho ca Na l s oxi ho nguyn t natri.

 S oxi ho ca nguyn t oxi gim t 0 xung  2.  Oxi l cht oxi ho.  S lm

gim s oxi ho ca oxi l s kh nguyn t oxi.

Vy c th ni,  trong phn ng oxi ho  kh c s cho  nhn electron hay c

s thay i s oxi ho ca mt s nguyn t.

2. Phn ng ca st vi dung dch mui ng sunfat

Fe +  CuSO4  FeSO4 +  Cu

phn ng ny, ta khng th da vo du hiu cht kt hp vi oxi v cht cung

cp oxi  kt lun v phn ng oxi ho  kh.  Nhng da vo s cho  nhn

electron hoc s thay i s oxi ho ta thy :

S cho  nhn electron :

 Nguyn t st nhng electron,  l cht kh.  S nhng electron ca nguyn

t st c gi l s oxi ho nguyn t st.

 Ion ng nhn electron,  l cht oxi ho. S nhn electron ca ion ng c

gi l s kh ion ng.

S thay i s oxi ho :

 S oxi ho ca st tng t 0 n +2.  Nguyn t st l cht kh.  S lm tng

s oxi ho ca st c gi l s oxi ho nguyn t st.

 S oxi ho ca ng gim t +2  xung 0.  Ion ng l cht oxi ho.  S lm

gim s oxi ho ca ion ng c gi l s kh ion ng.

Phn ng ca st vi dung dch ng sunfat cng l phn ng oxi ho  kh v

tn ti ng thi s oxi ho v s kh.

0 2 0 2

4 4Fe CuSO Cu FeSO
+ +

+  +

2e 



3. Phn ng ca hiro vi clo

Ta  bit lin kt trong phn t HCl l lin kt cng ho tr.  V vy,   phn ng

ny khng c s nhng v nhn electron.  Tuy nhin,  s oxi ho ca cc cht

trong phn ng c thay i.  

S oxi ho ca hiro tng t 0 ln +1 .  Hiro l cht kh.  S lm tng s oxi ho

ca hiro l s oxi ho nguyn t hiro.

S oxi ho ca clo gim t 0 xung 1 .  Clo l cht oxi ho.  S lm gim s oxi

ho ca clo l s kh nguyn t clo.

Trong phn ng ca hiro vi clo xy ra ng thi s oxi ho v s kh.   cng

l phn ng oxi ho  kh.

4. nh ngha

Cht kh l cht nhng electron hay l cht c s oxi ho tng sau phn ng.

Cht kh cn c gi l cht b oxi ho.

Cht oxi ho l cht nhn electron hay l cht c s oxi ho gim sau phn ng.

Cht oxi ho cn c gi l cht b kh.

S oxi ho (qu trnh oxi ho) mt cht l lm cho cht  nhng electron hay

lm tng s oxi ho ca cht .

S kh (qu trnh kh) mt cht l lm cho cht  nhn electron hay lm gim

s oxi ho ca cht .

Phn ng oxi ho  kh l phn ng ho hc trong  c s chuyn electron
gia cc cht(*) phn ng ; hay phn ng oxi ho  kh l phn ng ho hc
trong  c s thay i s oxi ho ca mt s nguyn t.

ii  - lp phng trnh ho hc ca phn ng oxi ho  kh

 lp phng trnh ho hc ca phn ng oxi ho  kh, ta cn bit cng thc
ho hc ca cc cht tham gia v to thnh, cn vic la chn h s thch hp

+ 

+ 

0 0 1 1

2 2H Cl 2 H Cl
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t trc cng thc cc cht trong phng trnh ho hc c th thc hin bng
nhiu phng php khc nhau.

Ta s lm quen vi mt trong cc phng php :   l phng php thng bng
electron.  Phng php ny da trn nguyn tc :  Tng s electron do cht kh
nhng phi ng bng tng s electron m cht oxi ho nhn.

 lp phng trnh ho hc ca phn ng oxi ho  kh theo phng php
thng bng electron, ta thc hin cc bc sau y :

Th d 1  : Lp phng trnh ho hc ca phn ng oxi ho  kh sau :

Fe2O3 + CO  Fe + CO2

Bc 1  :  Xc nh s oxi ho ca nhng nguyn t c s oxi ho thay i.

Bc 2 :  Vit qu trnh oxi ho v qu trnh kh, cn bng mi qu trnh.

(qu trnh oxi ho)

(qu trnh kh)

Bc 3  :  Tm h s thch hp sao cho tng s electron do cht kh nhng bng
tng s electron m cht oxi ho nhn.

Bc 4 :  t h s ca cht oxi ho v cht kh vo s  phn ng.  Hon thnh
phng trnh ho hc.

Fe2O3 + 3CO   2Fe + 3CO2

Th d 2 : Lp phng trnh ho hc ca phn ng oxi ho  kh sau :

MnO2 + HCl   MnCl2 + Cl2 + H2O

Bc 1  :  

Bc 2 :

4 2
Mn 2e Mn
+ +

+ 



 +

1 0
Cl Cl 1e

2 0

2 2 2MnCl Cl H O
+

+ +

4 1

2MnO HCl
+ 

+

2 4

3 0

3 C C 2e

Fe 3e Fe2

+ +

+

  +

+ 

+

+ 

3 0
Fe 3e Fe

+ +

 +

2 4
C C 2e

+ + +

+  +

3 2 0 4

2 3 2Fe O CO Fe CO



Bc 3  :   

Bc 4 : MnO2 +  2HCl   MnCl2 +  Cl2 +  H2O

Nhn thy c hai phn t HCl m s oxi ho ca nguyn t clo khng thay

i,  chng ng vai tr l cht to mi trng.  Phng trnh ho hc ca

phn ng oxi ho  kh c vit nh sau :

Trong phn ng ny,  mt s phn t HCl l cht kh, mt s phn t HCl khc

l cht to mi trng.

iii  -  ngha ca phn ng oxi ho - kh

Phn ng oxi ho  kh l mt trong nhng qu trnh quan trng nht ca thin

nhin.  S h hp, qu trnh thc vt hp th kh cacbonic gii phng oxi,  s trao

i cht v hng lot qu trnh sinh hc khc u c c s l cc phn ng oxi

ho  kh.

S t chy nhin liu trong cc ng c,  cc qu trnh in phn,  cc phn

ng xy ra trong pin v trong cquy u bao gm s oxi ho v s kh.  Hng

lot qu trnh sn xut nh luyn kim,  ch to ho cht,  cht do,  dc phm,

phn bn ho hc,. . .  u khng thc hin c nu thiu cc phn ng oxi

ho  kh.

bi tp

1 . Mt nguyn t lu  hunh (S)  chuyn thnh ion  sunfua (S2)  bng  cch

A.  nhn thm mt electron.

B.  nhng i  mt electron.

C.  nhn thm hai  electron.

+  + 

+  + +

4 1 2 1 0

2 2 2 2MnO 4HCl MnCl Cl 2H O



+ +

  +

+ 

1 0

4 2

2 Cl Cl 1e

Mn 2e Mn1

1 02
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D.  nhng i  hai  electron.

Hy tm p n  ng.

2. Trong phn ng :  Cl2 + 2KBr  Br2 + 2KCl,  nguyn t clo 

A.  ch b  oxi  ho.

B.  ch b  kh.

C.  khng b  oxi  ho,  cng khng b  kh.

D.  va b  oxi  ho,  va b  kh.

Hy tm p n  ng.

3. Trong phn ng :  2Fe(OH)3  Fe2O3 + 3H2O,  nguyn t st 

A.  b  oxi  ho.

B.  b  kh.

C.  khng b  oxi  ho,  cng khng b  kh.

D.  va b  oxi  ho,  va b  kh.

Hy tm p n  ng.

4. Cc cu  sau  y ng hay sai  ?

a)  S t chy natri  trong kh clo l mt phn  ng oxi  ho kh.

b)  Na2O bao gm cc ion  Na2+ v O2 .

c)  Khi  tc dng vi  CuO,  CO l cht kh.

d)  S oxi  ho ng vi  s gim s oxi  ho ca mt nguyn t.

e)  S kh ng vi  s tng s oxi  ho ca mt nguyn t.

5. Tnh s oxi  ho ca :  

a)  cacbon trong   

b)  lu  hunh  trong

c)  clo trong

6. Lp cc phng trnh  ho hc ca phn ng oxi  ho kh theo cc s  di  y v

xc nh  vai  tr ca tng cht trong phn ng :

a)  Na2SO3 + KMnO4 + H2O  Na2SO4 + MnO2 + KOH

b) FeSO4 + K2Cr2O7 + H2SO4  Fe2(SO4)3 + K2SO4 + Cr2(SO4)3 + H2O

c) Cu + HNO3  Cu(NO3)2 + NO2 +  H2O

4 2 3 2 7ClO , ClO ,  Cl ,  Cl ,  ClO , Cl O .

2 2
2 2 3 3 4SO ,  H SO ,  S ,  S,  SO , HSO ,  HS .

2
4 2 3 3CH ,  CO,  C,  CO , CO , HCO .
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d) Cu + HNO3  Cu(NO3)2 + NO + H2O

e) Fe3O4 + HNO3  Fe(NO3)3 + NO + H2O

g) Fe + H2SO4  Fe2(SO4)3 + SO2 + H2O

h) Cl2 + NaOH  NaCl  + NaClO + H2O

7. iiot pentaoxit (I2O5)  tc dng vi  cacbon monooxit to ra cacbon ioxit v iot.

a)  Lp phng trnh  ho hc ca phn ng oxi  ho  kh trn.

b)  Khi  cho 1  l t hn  hp kh c cha CO v CO2 tham gia phn ng th khi  lng 

i iot pentaoxit b  kh l 0,50 g.  Tnh  thnh phn  phn trm v th tch  ca CO trong

hn hp kh.  Bit rng  iu  kin  th nghim,  th tch  mol  ca cht kh V = 24 l t.

lp phng trnh ho hc ca phn ng oxi  ho  kh 
theo Phng php tng  gim s oxi  ho

C nhiu  phng php lp phng trnh  ho hc ca phn  ng oxi  ho  kh.
Ngoi  phng php thng bng electron  nh  vit trong bi  hc,  ngi  ta
thng dng phng php tng  gim s oxi  ho.  Phng php ny da trn
nguyn  tc :  Trong mt phn  ng oxi  ho  kh,  tng s s oxi  ho tng bng
tng s s oxi  ho gim.  

Cc th d  :

Th d  1  :

 S oxi  ho ca nguyn  t Fe gim :  3      2

 S oxi  ho ca nguyn  t C tng :     +2      3

Phng trnh  ho hc ca phn  ng c vit l  :

Fe2O3 + 3CO   2Fe  + 3CO2

+ + +

+  +

3 2 0 4

2 3 2Fe O CO Fe CO

T liu



Th d  2  :

S oxi  ho ca nguyn  t Mn  gim :  2      1

S oxi  ho ca nguyn  t Cl  tng :     +1      2

Bc u  ta c :  

MnO2 + 2HCl    MnCl2 + H2O  + Cl2

Phn  ng trn  cn  c hai  phn  t HCl  tham gia to mi  trng,  nn  phng trnh

c vit l  :

MnO2 + 4HCl    MnCl2 + 2H2O  + Cl2

Th d  3  :

Trong phn  t FeS2 :

 S oxi  ho ca nguyn  t Fe tng :  +1                                                           

 S oxi  ho ca nguyn  t S tng :    +5   2  = +1 0

Tng s s oxi  ho tng : +1 1    4                  

Trong phn  t O2 s oxi  ho ca O gim :  2   2  = 4    1 1   

Phng trnh  ho hc ca phn  ng c vit l  :   

4FeS2 + 1 1 O2  2Fe2O3 + 8SO2

2 1 0 3 2 4 2
22 2 3 2Fe S O Fe O S O

+  +  + 

+  +

1 2 1 04

2 22 2MnO HCl MnCl H O Cl
 + +

+  + +

1 05



Trong cc loi  phn ng ho hc  bit,  s oxi  ho ca
cc nguyn t c thay i  hay khng ?

Th no l phn ng ho hc to nhit,  phn ng ho
hc thu nhit ?

Phn ng ho hc c th c phn loi theo nhiu cch.  Chng ta hy lm quen
vi mt vi cch phn loi phn ng thng gp trong ho hc v c.

I  - Phn ng c s thay i s oxi  ho v phn ng khng
c s thay i  s oxi ho

1 . Phn ng ho hp

a) Th d 

Th d 1  :

S oxi ho ca hiro tng t 0 ln +1  ;

S oxi ho ca oxi gim t 0 xung 2.

Phn ng ny l phn ng oxi ho  kh.

Th d 2  :

S oxi ho ca tt c cc nguyn t khng thay i.

y khng phi l phn ng oxi ho  kh.

b) Nhn xt

Trong phn ng ho hp,  s oxi ho ca cc nguyn t c th thay i hoc
khng thay i.  Nh vy,  phn ng ho hp c th l phn ng oxi ho  kh
hoc khng phi l phn ng oxi ho  kh.

2. Phn ng phn hu

a) Th d

Th d 1  :
5 2 1 0

3 22KClO   2KCl   3O
+  

 +

+  +  + + 

+ 

2 2 4 2 2 4 2
2 3CaO CO CaCO

+ 

+ 

0 0 1 2
2 2 22H O 2 H O
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phn loi phn ng trong
ho hc v c

26Bi



S oxi ho ca oxi tng t  2 ln 0 ;

S oxi ho ca clo gim t +5  xung 1 .

y l phn ng oxi ho  kh.

Th d 2  :

S oxi ho ca tt c cc nguyn t khng thay i.

y khng phi l phn ng oxi ho  kh.

b) Nhn xt

Trong phn ng phn hu,  s oxi ho ca cc nguyn t c th thay i hoc
khng thay i.  Nh vy,  phn ng phn hu c th l phn ng oxi ho  kh
hoc khng phi l phn ng oxi ho  kh.

3. Phn ng th

a) Th d

Th d 1  :

S oxi ho ca ng tng t 0 ln +2 ;

S oxi ho ca bc gim t +1  xung 0.

y l phn ng oxi ho  kh.

Th d 2  :

S oxi ho ca km tng t 0 ln  +2 ;

S oxi ho ca hiro gim t +1  xung 0.

y l phn ng oxi ho  kh.

b) Nhn xt

Trong phn ng th,  bao gi cng c s thay i s oxi ho ca cc nguyn t.
Cc phn ng th l nhng phn ng oxi ho  kh.

4. Phn ng trao i

a) Th d

Th d 1  :

S oxi ho ca tt c cc nguyn t khng thay i.

y khng phi l phn ng oxi ho  kh.

Th d 2  :
+  + +  +  + + 

+  +

1 2 1 2 1 2 2 1 1 1

2 22 NaOH CuCl Cu(OH) 2NaCl

+ +  +  +  + + 

+  +

1 5 2 1 1 1 1 1 5 2

3 3AgNO NaCl AgCl NaNO

+ +

+  +

0 1 2 0

22Zn   2HCl   ZnCl   H

+ +

+  +

0 1 2 0

3 3 2Cu 2AgNO Cu(NO ) 2Ag

+  + +  + 

 +

2 2 1 2 2 1 2

2 2Cu(OH) CuO H O
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S oxi ho ca tt c cc nguyn t khng thay i.

y khng phi l phn ng oxi ho kh.

b) Nhn xt

Trong phn ng trao i,  s oxi ho ca cc nguyn t khng thay i.  Cc
phn ng trao i khng phi l phn ng oxi ho kh.

5. Kt lun

Da vo s thay i s oxi ho,  c th chia phn ng ho hc thnh hai loi :

Phn ng ho hc c s thay i s oxi ho (phn ng oxi ho kh).

Phn ng th,  mt s phn ng ho hp v mt s phn ng phn hu thuc loi
phn ng ho hc ny.

Phn ng ho hc khng c s thay i s oxi ho (phn ng khng phi oxi
ho kh).

Phn ng trao i,  mt s phn ng ho hp v mt s phn ng phn hu thuc
loi phn ng ho hc ny.

II  - phn ng to nhit v phn ng thu nhit

Cc bin i ho hc u c km theo s to ra hay s hp th nng lng.  Nng
lng km theo phn ng ho hc thng  dng nhit.

1 . nh ngha

Phn ng to nhit l phn ng ho hc gii phng nng lng di dng nhit.  

Th d :  Phn ng t chy xng du, cung cp nng lng  vn hnh xe c,
my mc,. . .

Phn ng thu nhit l phn ng ho hc hp th nng lng di dng nhit.

Th d :  Khi sn xut vi,  ngi ta phi lin tc cung cp nng lng di dng
nhit  thc hin phn ng phn hu  vi.

2. Phng trnh nhit ho hc

 ch lng nhit km theo mi phn ng ho hc,  ngi ta dng i lng
nhit phn ng,  k hiu l H.

Phn ng to nhit th cc cht phn ng phi mt bt nng lng, v th H c
gi tr m (H < 0).  Ngc li,   phn ng thu nhit,  cc cht phn ng phi ly
thm nng lng  bin thnh cc sn phm, v th H c gi tr dng (H > 0)
(hnh 4.1  v hnh 4.2).

1 08



(*)  Ngi ta cng vit phng trnh trn di dng :

Na (r)  + Cl2 (k)  NaCl (r) ; H = 411 ,1  kJ

Gi tr 411 ,1 kJ ca H c ngha l khi to nn 1  mol (58,5  g)  mui NaCl t kim loi Na v
kh clo,  phn ng thot ra mt lng nhit l 411 ,1 kJ

1

2
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Hnh 4.1 .  Phn ng to nhit c H < 0             Hnh 4.2. Phn ng thu nhit c H > 0

Nhit phn ng tnh bng kJ

Phng trnh ho hc c ghi thm gi tr H v trng thi ca cc cht c gi
l phng trnh nhit ho hc.

Th d :

2Na (r)  + Cl2 (k)  2NaCl (r)  ; H = 822,2 kJ

Gi tr H = 822,2 kJ c ngha l khi to nn 2 mol NaCl t kim loi Na v
kh Cl2,  phn ng thot ra 822,2 kJ(*).

bi tp

1 . Trong cc phn ng ho hp di  y,  phn ng no l phn ng oxi  ho - kh ?

A.   CaCO3 + H2O + CO2  Ca(HCO3)2

B.   P2O5 + 3H2O  2H3PO4

C.   2SO2 + O2  2SO3

D.   BaO + H2O  Ba(OH)2

2. Trong  cc phn  ng  phn  hu di  y,  phn  ng  no khng phi l   phn  ng  oxi

ho  kh ?

A.   2KMnO4  K2MnO4 + MnO2 + O2

B.   2Fe(OH)3  Fe2O3 + 3H2O



1 1 0

C.   4KClO3 3KClO4 + KCl

D.   2KClO3 2KCl  + 3O2

3. Cho bng tm tt di  y :

Hy in  cc th d  vo  trng,  mi   ghi  hai  phng trnh  ho hc (nu c)  khng

trng vi  cc phn  ng  trong  bi  hc,  c ghi  r s oxi  ho ca cc nguyn t.   trng

cc  khng c phn ng thch  hp.

4. Ngi  ta c th tng hp c amoniac (NH3)  t kh nit v kh hiro.

a)  Vit phng trnh  ho hc.

b)  S oxi  ho ca cc nguyn t bin  i  nh th no trong phn ng ho hc  ?

5. a)  Vit phng trnh  ho hc ca nhng bin i  sau  :

Sn xut vi  sng bng cch nung  vi.

Cho vi  sng tc dng vi  nc (ti  vi).

b)  S oxi  ho ca cc nguyn t trong nhng phn  ng trn  c bin  i  khng ?

6. Glixerol  trinitrat l cht n inamit.   l mt cht lng c cng thc phn t C3H5O9N3,

rt khng bn,  b  phn hu to ra CO2,  H2O,  N2 v O2.

a)  Vit phng trnh  ho hc ca phn  ng phn hu gl ixerol  trinitrat.

b)  Hy tnh  th tch  kh sinh  ra kh i  lm n 1  kg  cht n ny.  Bit rng   iu  kin

phn ng,  1  mol  kh c th tch  l 50 l t.

7. Hp cht A (khng cha clo)  chy c trong kh clo to ra nit v hiro clorua.

a)  Xc nh  cng thc phn  t ca kh A,  bit rng  t l gia th tch  kh clo tham gia

phn ng v th tch  nit to thnh l 3 :  1 .

b)  Vit phng trnh  ho hc ca phn  ng gia A v clo.

c)  Tnh  s oxi  ho ca tt c cc nguyn t trc v sau  phn ng.

8. Cho ba th d  v phn ng to nhit v ba th d  v phn ng thu  nhit.

Phn ng S 

Th d v phn ng trong 

c s thay i
s oxi  ho

khng c s thay
i  s oxi  ho

Ho hp A + B  AB

Phn hu AB  A + B

Th AB + C  AC + B

Trao i AB + CD  AD + CB



 Cng  c cc khi  nim :  

Phn ng oxi ho kh, s oxi ho, s kh, cht oxi ho,  cht kh.

Phn ng to nhit,  phn  ng thu  nhit.

 Rn luyn k nng :

Lp phng trnh  ho hc ca phn ng oxi  ho kh theo
phng php thng bng electron.

A - kin thc cn nm vng

I  - Phn ng oxi ho - kh 
Phn ng oxi ho kh l phn ng trong  c s chuyn electron gia cc
cht phn ng.  Hoc phn ng oxi ho kh l phn ng trong  c s thay
i s oxi ho ca mt s nguyn t.

Trong mt phn ng oxi ho kh :

Tng s electron do cht kh nhng bng tng s electron m cht oxi
ho nhn.

S oxi ho l s lm tng s oxi ho ca mt nguyn t.  

S kh l s lm gim s oxi ho ca mt nguyn t.

Cht oxi ho l cht cha nguyn t c s oxi ho gim.  

Cht kh l cht cha nguyn t c s oxi ho tng.

II  - phn loi phn ng ho hc
1 . Trong phn ng ho hp v phn ng phn hu, s oxi ho ca cc nguyn t

c th thay i hoc khng thay i.  Cc phn ng ho hp v phn ng phn
hu c th l hoc khng phi l phn ng oxi ho kh.

Trong phn ng th, bao gi cng c s thay i s oxi ho ca mt s nguyn t.

Cc phn ng th l nhng phn ng oxi ho kh.

Trong phn ng trao i,  s oxi ho ca cc nguyn t khng thay i.

Cc phn ng trao i khng phi l phn ng oxi ho kh.

1 1 1
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2. Phn ng ho hc gii phng nng lng di dng nhit l phn ng to nhit.
Phn ng ho hc hp th nng lng di dng nhit l phn ng thu nhit.

3. Lng nhit km theo mi phn ng ho hc c gi l nhit phn ng,  k hiu
l H, tnh bng kJ.

Nu H < 0 :  phn ng to nhit ;

Nu H > 0 :  phn ng thu nhit.

B - bi  tp
1 . Trong phn ng ho hc sau  :  Cl2 + 6KOH  KClO3 + 5KCl  + 3H2O  

Cl2 ng vai  tr g ?

A.   Ch l cht oxi  ho ;

B.   Ch l cht kh ;

C.   Va l cht oxi  ho,  va l cht kh ;

D.   Khng phi  cht oxi  ho,  khng phi  cht kh.

2. Trong  phn  ng  ho hc sau  :  3K2MnO4 + 2H2O  2KMnO4 + MnO2 + 4KOH,

nguyn  t mangan  :

A.   ch b  oxi  ho.  

B.   ch b  kh.  

C.   va b  oxi  ho,  va b  kh.  

D.   khng b  oxi  ho,  khng b  kh.

Tm p n  ng.

3. Nhng cu  sau  y l ng hay sai  ?

A.   Nhin  l iu  l cht oxi  ho.

B.   Khi  t chy hon ton mt hirocacbon,  nguyn t cacbon chuyn thnh cacbon

monooxit.

C.   S chuyn mt cht t trng thi lng sang trng thi rn l mt bin i vt l to nhit.

D.   S bay hi  l mt bin i  ho hc.

4. Hy nu  th d  v phn ng phn  hu to ra :

a)  Hai  n cht ;  

b)  Hai  hp cht ;

c)  Mt n cht v mt hp cht.

Hy cho bit cc phn ng  c phi  l phn ng oxi  ho kh hay khng ? Gii  thch.

5. Hy nu  ra th d  v phn ng  ho hp ca :

a)  Hai  n cht ;

1 1 2



b) Hai  hp cht ;

c)  Mt n cht v mt hp cht.

Hy cho bit cc phn ng  c phi  l phn ng oxi  ho  kh hay khng ? Gii  thch.

6. Hy nu  th d  v phn ng to ra mui  :

a)  T hai  n cht ;

b)  T hai  hp cht ;

c)  T mt n cht v mt hp cht.

Hy cho bit cc phn ng  c phi  l phn ng oxi  ho  kh hay khng ? Gii  thch.

7. NaOH c th c iu  ch bng :

a)  Mt phn  ng ho hp ;

b)  Mt phn  ng th ;

c)  Mt phn ng trao i.

 Hy dn  ra phn  ng ho hc cho mi  trng hp trn.

 Hy cho bit cc phn ng  c phi  l phn ng oxi  ho  kh hay khng ? Gii  thch.

8. Hy cho bit s oxi  ho ca nit trong cc phn t v ion  di  y :

init oxit N2O ;            Axit nitric HNO3 ;                      Ion  nitrit ;

Hirazin  N2H4 ;            H iroxylamin  NH2OH ;              Amoniac NH3

Nit ioxit NO2 ;      Ion  nitrat ;                  Ion  hirazini  

Axit n itr HNO2 ;          init pentaoxit N2O5 ;       Ion  amoni  

Kh nit N2 ;                  N it monooxit NO ;            init tetraoxit N2O4.

9. Lp phng trnh  ho hc ca cc phn  ng oxi  ho  kh di  y :

a)  NaClO + KI  + H2SO4  I2 + NaCl  + K2SO4 + H2O

b) Cr2O3 + KNO3 + KOH  K2CrO4 + KNO2 + H2O

c) Al  + Fe3O4  Al2O3 + Fe

d)  FeS2 + O2  Fe2O3 + SO2 

e) Mg + HNO3  Mg(NO3)2 + NH4NO3 + H2O

1 0. Hon thnh  cc phng trnh  ho hc di  y :

a)  KMnO4 + HCl   Cl2 + MnCl2 + . . .

b)  SO2 + HNO3 + H2O  NO + . . .

c)  As2S3 + HNO3 + H2O  H3AsO4 + NO + H2SO4

1 1 . Cho kal i  iotua tc dng vi  kal i  pemanganat trong  dung dch  axit sunfuric,  ngi  ta thu

c 1 ,2 g  mangan(I I )  sunfat.  

a)  Tnh  s gam iot to thnh.

b)  Tnh  khi  lng kal i  iotua tham gia phn  ng.

+

4NH

+

2 5N H3NO



2NO

1 1 3
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 Luyn tp k nng thc hnh th nghim :  Thao tc v
quan st cc hin tng xy ra trong khi  lm th nghim.

Vn dng kin thc  hc  gii  thch cc hin tng
xy ra trong cc phn ng oxi  ho  kh.

i  - ni  dung th nghim v cch tin hnh

Th nghim 1  : Phn ng gia kim loi v dung dch axit.

Cho vo ng nghim khong 2 ml dung dch axit sunfuric long, ri b tip vo
ng mt vin km nh.
Quan st v gii thch hin tng xy ra.  Vit phng trnh ho hc ca phn
ng v cho bit vai tr tng cht trong phn ng.

Th nghim 2  :  Phn ng gia kim loi v dung dch mui.

Cho vo ng nghim khong 2 ml dung dch CuSO4 long.  Th vo ng mt
inh st  c nh sch b mt.   yn ng nghim khong 10 pht.
Quan st v gii thch hin tng xy ra.  Vit phng trnh ho hc v cho bit
vai tr ca tng cht trong phn ng.

Th nghim 3  : Phn ng oxi ho -  kh gia Mg v CO2 .

Ly mt bng magie (kp bng kp st)  em chm la trong khng kh ri a
vo trong bnh c cha kh CO2 (y bnh c mt t ct  bo v bnh).
Quan st phn ng xy ra,  d dng thy to ra bt trng (magie oxit)  v mui
en ca cacbon.
Vit phng trnh ho hc.  Xc nh s oxi ho ca cc nguyn t v nu r
nguyn t no b oxi ho,  nguyn t no b kh.
T th nghim trn,  hy cho bit :  C th dp tt magie ang chy bng bnh
phun kh CO2 hay khng ?

Th nghim 4 :  Phn ng oxi ho -  kh trong mi trng axit.

Rt vo ng nghim 2 ml dung dch FeSO4,  thm vo  1  ml dung dch H2SO4.
Nh vo ng nghim tng git dung dch KMnO4,  lc nh ng nghim sau mi
ln thm.
Quan st v gii thch hin tng xy ra.  Vit phng trnh ho hc ca phn
ng v cho bit vai tr ca tng cht trong phn ng.

ii  - vit tng trnh

bi thc hnh s 2

phn ng oxi ho  kh
28Bi
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3 Nhm halogen gm nhng nguyn t no ? V  tr ca

chng trong bng tun  hon c l in  quan th no vi

cu to ca nguyn t v phn  t cc halogen ?

3 Cc n cht v hp cht ca halogen c nhng tnh

cht c bn no ? Gii  thch  nhng tnh  cht  trn  c

s l thuyt  hc.

3 Lm th no iu  ch c cc halogen v mt s

hp cht quan  trng ca halogen ?

Ngn la pho hoa c mu sc rc r,  l kt qu ca phn ng ho
hc gia nhiu  cht rn  trong   c kal i  clorat.

nhm halogen

Chng
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Nhm halogen gm nhng nguyn t no ? V  tr ca
chng trong bng tun hon ?

Cu hnh electron nguyn t v cu to phn t halogen
c c im g ?

Nhng tnh cht c bn ca cc halogen l g ? V sao
cc halogen c nhng tnh cht  ?

I  - Nhm halogen trong bng tun hon cc nguyn t

Nhm VIIA trong bng tun hon gm 5 nguyn t :  Flo ( s 9, thuc chu k 2),

clo ( s 17,  thuc chu k 3),  brom ( s 35,  thuc chu k 4),  iot ( s 53,  thuc

chu k 5)  v atatin ( s 85,  thuc chu k  6).  

C 5  nguyn t trn u ng  cui chu k,  ngay trc kh him.  Chng c

gi l cc halogen (ting La Tinh ngha l sinh ra mui).  

Atatin khng gp trong thin nhin.  N c iu ch nhn to bng cc phn

ng ht nhn.  Atatin c nghin cu trong nhm cc nguyn t phng x.

Nh vy nhm halogen c nghin cu  y bao gm flo,  clo,  brom v iot.

II  -  cu hnh electron nguyn t v Cu to phn t ca
cc nguyn t trong nhm halogen

Lp electron ngoi cng ca nguyn t cc halogen c 7 electron :  2 electron trn

obitan s v 5  electron trn cc obitan p.  Nh vy, cu hnh electron lp ngoi cng

ca nguyn t cc halogen l ns2np5 (n l s th t ca lp ngoi cng).

T flo n iot,  s lp electron tng dn v electron lp ngoi cng cng xa ht
nhn hn.

khi qut v nhm halogen29Bi
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trng thi c bn, nguyn t cc halogen u c mt electron c thn.  

Lp electron ngoi cng ca nguyn t flo l lp th hai nn khng c phn lp d.

Nguyn t  clo,  brom v iot c phn lp d cn trng, khi c kch thch,  1 ,  2

hoc 3  electron c th chuyn n nhng obitan d cn trng :

Electron lp ngoi cng  trng thi c bn          Electron lp ngoi cng  trng thi kch thch

Nh vy,   cc  trng thi kch thch,  nguyn t clo,  brom hoc iot c  th c 

3,  5 hoc 7 electron c thn.  iu ny gp phn gii thch kh nng tn ti cc

trng thi oxi ho ca clo,  brom, iot.

n cht halogen khng phi l nhng nguyn t ring r m l nhng phn t :

Hai nguyn t halogen X kt hp vi nhau bng lin kt cng ho tr to thnh

phn t X2  :

Nng lng lin kt X X ca phn t X2 khng ln (t 151  n 243  kJ/mol),

nn cc phn t halogen tng i d tch thnh hai nguyn t.



III  - Khi qut v tnh cht ca cc halogen

1 . Tnh cht vt l

Trong nhm halogen, cc tnh cht vt l nh :  Trng thi tp hp, mu sc,  nhit

 nng chy, nhit  si,. . .  bin i c quy lut.

Bng 5.1

Mt s c im ca cc halogen

Flo khng tan trong nc v n phn hu nc rt mnh.  Cc halogen khc tan
tng i t trong nc v tan nhiu trong mt s dung mi hu c.

2. Tnh cht ho hc

V lp electron ngoi cng c cu hnh tng t nhau nn cc halogen c nhiu
im ging nhau v tnh cht ho hc ca n cht cng nh v thnh phn v
tnh cht ca cc hp cht.

Nguyn t halogen X vi 7  electron lp ngoi cng d dng thu thm 1  electron
 to thnh ion m X c cu hnh electron ca kh him lin k trong bng
tun hon :

X + 1e  X

...ns2np5 . . .ns2np6

Nguyn
t

S hiu
nguyn

t

Cu
hnh

electron
lp

ngoi
cng

Bn
knh

nguyn
t

(nm)

Bn
knh ion

X
(nm)

Nng
lng
lin  kt
X X,

(25oC,
1 atm)

(kJ/mol)

 m
in

Trng
thi  tp
hp ca
n
cht

(20oC)

Mu sc
Nhit

 nng
chy

(
oC)

Nhit
 
si  

(oC)

F 9 2s22p5 0,064 0,1 36 1 59 3,98 kh lc nht 21 9,6 1 88,1

Cl 1 7 3s23p5 0,099 0,1 81 243 3,1 6 kh vng lc 1 01 ,0 34,1

Br 35 4s24p5 0,1 1 4 0,1 96 1 92 2,96 lng nu  7,3 59,2

I 53 5s25p5 0,1 33 0,220 1 51 2,66 rn en tm 11 3,6 1 85,5

1 1 8
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Cc halogen c  m in ln.   m in ca flo (bng 3,98) l ln nht trong

tt c cc nguyn t ho hc.  T flo n clo,  brom v iot,  bn knh nguyn t

tng dn v  m in gim dn.

Halogen l nhng phi kim in hnh,  chng l nhng cht oxi ho mnh.  Kh

nng oxi ho ca cc halogen gim dn t flo n iot.

Trong cc hp cht,  flo lun lun c s oxi ho 1 ,  cc halogen khc ngoi s

oxi ho 1  cn c cc s oxi ho +1 ,  +3,  +5,  +7.

Nhng iu khi qut k trn s c thy r rng v c th hn qua cc bi hc

v tng nguyn t halogen.

Bi tp

1 . So snh cu hnh  electron nguyn t ca cc nguyn t flo,  clo,  brom,  iot.

2. Cc halogen ging nhau nh th no v tnh  cht ho hc ? Gii  thch.

3. Cc halogen khc nhau nh th no v tnh  cht ho hc ? Gii  thch.

4. T bng 5.1 ,  hy nhn xt v s bin i  mt s c im sau  y ca cc halogen :

a)  Nhit  nng chy ;

b)  Nhit  si  ;

c)  Mu sc ;

d)   m in.

5. V sao trong  cc hp cht,  nguyn t flo lun  lun c s oxi  ho m cn cc halogen

khc ngoi  s oxi  ho m cn  c s oxi  ho dng ?

6. Atatin  (s hiu  nguyn t bng 85)  cng  nhm VI IA nh cc halogen.  Hy d on

xem atatin  c tnh  oxi  ho mnh hn hay yu hn so vi  iot.  Gii  thch.
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 Clo c nhng tnh cht vt l v ho hc c trng no ?

Hy xem xt nhng tnh cht  theo l thuyt  hc.

 Clo c nhng ng dng g v c iu ch nh th no ?

I  - Tnh cht vt l

iu kin bnh thng, clo l cht kh mu vng lc,  mi xc,  nng hn khng

kh 2,5  ln (d = 2,5).  Di p sut thng, clo ho lng  33,6oC v ho

rn  101 ,0oC ;  clo rt d ho lng  p sut cao.

Kh clo tan va phi trong nc ( 20oC, 1  lt nc ho tan khong 2,5 lt kh clo).

Dung dch clo trong nc gi l nc clo c mu vng nht.  Khi  lu,  nc

clo b bin i do phn ng ca clo vi nc (xem phn II).  Clo tan nhiu trong

dung mi hu c,  nht l hexan v cacbon tetraclorua.

Kh clo rt c,  n ph hoi nim mc ng h hp.  Cn phi cn thn khi tip

xc vi kh clo.

II  - Tnh cht ho hc

Nguyn t clo rt d thu mt electron   tr  thnh anion Cl c cu hnh

electron ging kh him agon :

Cl     +   1 e   Cl

.. .3s23p5 . . .3s23p6

Clo c  m in ln (3,16),  ch ng sau flo (3,98) v oxi (3,44),  v vy trong

hp cht vi cc nguyn t ny clo c s oxi ho dng (+1 ,  +3,  +5,  +7) cn

trong hp cht vi cc nguyn t khc clo c s oxi ho m ( 1 ).

71

29
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Do vy, clo l phi kim rt hot ng,  l cht oxi ho mnh.  Trong mt s phn

ng, clo cng th hin tnh kh.

Nhng phn ng di y s minh ho cho nhn xt trn.

1 . Tc dng vi kim loi

Clo oxi ho c hu ht cc kim loi.  Phn ng xy ra vi tc  nhanh, to

nhiu nhit :

Hnh 5.1 . Natri chy trong clo vi ngn la sng Hnh 5.2. Si dy st nung  chy trong clo

2. Tc dng vi hiro

nhit  thng v trong bng ti,  clo oxi ho chm hiro.  Nhng nu c

chiu sng mnh hoc h nng,  phn ng xy ra nhanh.  Nu t  l s mol 

H2 :  Cl2 = 1  :  1  th hn hp s n mnh :

;  H = 184,6 kJ
0 0 1 1

2 2H (k) Cl (k) 2HCl (k)
+ 

+ 

+ 

+ 

0 0 3 1

2 32 Fe   3Cl   2Fe Cl

+ 

+ 

0 0 1 1

22Na   Cl   2NaCl

1 21
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3. Tc dng vi nc v vi dung dch kim 

Khi tan vo nc,  mt phn clo tc  dng chm vi nc theo phn ng

thun  nghch(*) .

Axit clohiric    Axit hipoclor

Axit hipoclor c tnh oxi ho rt mnh, n ph hu cc cht mu, v th clo m

c tc dng ty mu.

Vi dung dch kim, clo phn ng d dng hn to thnh dung dch hn hp

mui ca cc axit HCl v HClO :

Trong cc phn ng trn, nguyn t clo va l cht oxi ho,  va l cht kh.  

 l nhng phn ng t oxi ho  kh.

4. Tc dng vi mui ca cc halogen khc

Clo khng oxi ho c ion F trong cc mui florua nhng oxi ho d dng

ion Br trong dung dch mui bromua v ion I trong dung dch mui iotua :

iu ny chng minh trong nhm halogen, tnh oxi ho ca clo mnh hn brom

v iot.

5. Tc dng vi cc cht kh khc

Clo oxi ho c nhiu cht.  Th d :  

+ + 

+ 

0 2 3 1

2 2 3
Cl 2FeCl 2FeCl

+  +

+ +  +

0 4 1 6

42 222Cl 2H O SO 2HCl H SO

 

+  +

0 1 1 0

2 2Cl 2Na I 2NaCl I

 

+  +

0 1 1 0

2 2Cl 2NaBr 2NaCl B r

 +

+  + +

0 1 1

2 2Cl 2NaOH NaCl NaClO H O

 +

+ +

0 1 1

22
Cl H O HCl HClO

(*)  Phn ng thun nghch l phn ng xy ra ng thi theo hai chiu ngc nhau.



III  - ng dng

Clo c dng  st trng nc trong h thng cung cp nc sch, khi x l
nc thi.  Clo cng dng  ty trng si,  vi,  giy.  Nhng ng dng ny tiu
th khong 20% lng clo c sn xut.

Clo l nguyn liu  sn xut nhiu hp cht v c v hu c.  N c dng
 sn xut axit clohiric,  clorua vi,  . . .  Gn 70% lng clo c dng trong sn
xut cc ho cht hu c.  Nhng sn phm hu c cha clo c  ngha to ln.
Nhng dung mi nh icloetan, cacbon tetraclorua c dng rng ri  chit
cht bo,  kh du m trn kim loi.  Mt s cht hu c cha clo c dng lm
thuc dit cn trng bo v thc vt.  T nhng sn phm hu c cha clo,  ngi
ta ch to c nhiu cht do,  si tng hp, cao su tng hp, da gi,  . . .

Hin nay,  clo cng vi axit sunfuric,  amoniac,  xa, . . .  c xp vo s nhng
sn phm quan trng nht do cng nghip ho cht sn xut.

IV - Trng thi t nhin

V tr lng trong lp v tri t,  clo ng th 11  trong tt c cc nguyn t ho

hc v ng th nht trong cc halogen.  Trong t nhin,  nguyn t clo gm cc

ng v bn nn c nguyn t  khi trung

bnh l 35,5.

Do hot ng ho hc mnh, clo ch tn ti trong t nhin  dng hp cht,  ch
yu l mui clorua.  Hp cht t nhin quan trng nht ca clo l natri clorua.
Khi lng ch yu ca natri clorua cha trong nc bin v i dng (1  lt
nc bin c khong 30 gam NaCl).  Natri clorua cn c thy  dng rn gi
l mui m.  Kali clorua cng kh ph bin trong t nhin,  c trong cc khong
vt nh cacnalit KCl.MgCl2.6H2O v xinvinit NaCl.KCl.

V - iu ch

Nguyn tc iu ch clo l oxi ho ion Cl thnh Cl2.

1 . Trong phng th nghim

Clo c iu ch t axit clohiric c.   oxi ho ion Cl ,  cn cht oxi ho

mnh nh MnO2,  KMnO4,  KClO3,  . . .

35 37
17 1 7Cl (75, 77%) v Cl (24, 23%)
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Nu cht oxi ho l MnO2 th cn phi un nng, cn cht oxi ho l KMnO4

hoc KClO3 phn ng xy ra  nhit  thng.

Hnh 5.3. iu ch v thu kh clo trong phng th nghim

2. Trong cng nghip

Clo c sn xut bng phng php in phn dung dch natri clorua bo ho

c mng ngn.  Trong bnh in phn, nh tc dng ca dng in mt chiu,

ion Cl b oxi ho thnh Cl2 thot ra  cc dng (anot),  cn  cc m (catot)

nc b kh, ngi ta thu c kh H2 v dung dch NaOH.  Cn c mt mng

ngn xp gia hai in cc  kh clo khng tip xc vi dung dch NaOH.

Phng trnh in phn c th vit nh sau :   

2NaCl + 2H2O H2 + Cl2 + 2NaOH

Trong cng nghip,  clo c sn xut nh l mt sn phm ph ca cng nghip

sn xut xt bng in phn dung dch NaCl c mng ngn.

in phn

c mng ngn


+  + + 3 2 2KClO 6HCl KCl 3H O 3Cl

+  + + + 4 2 2 22KMnO 16HCl 2KCl 2MnCl 8H O 5Cl

+  + + 
ot

22 2 2MnO 4HCl MnCl 2H O Cl

1 24
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Bi tp

1 . Tm cu  ng trong cc cu  sau  y :

A.  Clo l cht kh khng tan  trong nc.

B.  Clo c s oxi  ho 1  trong mi  hp cht.

C.  Clo c tnh  oxi  ho mnh hn brom v iot.

D.  Clo tn  ti  trong t nhin  di  dng n cht v hp cht.

2. Hy nu  nhng phn ng ho hc  chng t rng clo l mt cht oxi  ho rt mnh.

V sao clo c tnh  cht  ?

3. Cho 69,6 g  mangan ioxit tc dng ht vi  dung dch  axit clohiric c.  Ton  b lng

clo sinh  ra c hp th  ht vo 500 ml  dung dch  NaOH 4M.  Hy xc nh  nng 

mol  ca tng cht trong dung dch  thu  c sau  phn ng.  Coi  th tch  dung dch  khng

thay i.

4. Hon  thnh  cc phng  trnh  ho hc di  y v nu  r vai  tr ca clo trong  mi

phn  ng  :

a)   FeCl2 + Cl2  FeCl3

b)  Cl2 + SO2 + H2O  HCl  + H2SO4

c)   KOH + Cl2  KCl  + KClO3 + H2O

d)  Ca(OH)2 + Cl2  Ca(ClO)2 + CaCl2 + H2O.
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 Hp cht ca clo vi  hiro,  kh hiro clorua v dung dch
ca n trong nc (dung dch axit clohiric) c nhng tnh
cht vt l v ho hc g v c iu ch nh th no ?

 Lm th no  nhn bit ion  clorua ?

I  - Tnh cht vt l

Hiro clorua (HCl) l cht kh khng mu, mi xc,  nng hn khng kh 

(d =  1 ,26).  Trong khng kh m n to thnh cc ht nh nh sng m.

Hiro clorua ho lng  85,1 oC v ho rn  114,2oC.

Hiro clorua rt c,  nng  cho php ca hiro clorua trong khng kh l
0,005 mg/l.

 tm hiu tnh tan ca hiro clorua trong

nc, chng ta quan st th nghim sau :

Ly mt bnh thu tinh trong sut np y

kh hiro clorua,  y bnh bng nt cao su

c mt ng thu tinh vut nhn xuyn qua.

Nhng mt u ng thu tinh vo cc thu

tinh cha nc c pha vi git dung dch

qu mu tm.  Mt lt sau,  nc trong cc

theo ng phun vo bnh thnh nhng tia

nc c mu .  

V sao nc li phun vo bnh ?   l do

kh hiro clorua tan rt nhiu vo nc lm

gim p sut trong bnh v nc b ht vo

bnh.  Qu tm chuyn thnh mu  chng

t dung dch c tnh axit.

36, 5

29

Hnh 5.4. Th nghim v tnh tan ca
hiro clorua

Hiro clorua axit clohiric31Bi



Nh vy, kh hiro clorua tan nhiu trong nc to thnh dung dch axit. 0oC,

mt th tch nc ho tan c gn 500 th tch kh HCl.  Dung dch thu c

gi l dung dch axit clohiric.

Dung dch axit clohiric c l mt cht lng khng mu, mi xc,  bc khi

trong khng kh m.  20oC, dung dch HCl c nht c nng  37% v c

khi lng ring 1 ,1 9  g/ml.  Khi un nng dung dch axit clohiric c,  u

tin hiro clorua bay ra cng vi mt lng nh hi nc.  n khi nng 

dung dch cn 20,2% th HCl v H2O to thnh hn hp ng ph,  si  110oC.

II  - Tnh cht ho hc

Kh hiro clorua kh khng lm qu tm i mu, khng tc dng c vi

CaCO3  gii phng kh CO2,  tc dng rt kh khn vi kim loi.  Dung dch

hiro clorua trong benzen cng c tnh cht tng t hiro clorua kh.

Dung dch hiro clorua trong nc (dung dch axit clohiric) l mt dung dch

axit mnh.  Nhng tnh cht chung ca mt axit (lm  qu tm, tc dng vi

baz, oxit baz, tc dng vi mui,  tc dng vi kim loi)  u th hin r nt 

dung dch axit HCl :

Mg(OH)2 + 2HCl   MgCl2 + 2H2O

CuO + 2HCl           CuCl2 + H2O

CaCO3 + 2HCl       CaCl2 + H2O + CO2

Fe + 2HCl              FeCl2 + H2

Trong phn t HCl,  clo c s oxi ho 1 .  y l trng thi oxi ho thp nht ca

clo.  Do ,  HCl ( th kh v trong dung dch) cn th hin tnh kh khi tc

dng vi cc cht oxi ho mnh.  Th d :

+  +
+  + +

4 1 0 2

2 2 2 2MnO 4HCl Cl MnCl 2H O

+  +
+  + + +

6 1 0 3

2 32 2 7 2K Cr O 14HCl 3Cl 2KCl 2CrCl 7H O
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III  - iu ch

1 . Trong phng th nghim

Ngi ta iu ch kh hiro clorua t
NaCl rn v axit sunfuric m c :

NaCl + H2SO4   NaHSO4 + HCl

2NaCl + H2SO4 Na2SO4 + 2HCl

Phn ng th nht xy ra  nhit 
thng hoc un nng khng qu 250oC,
phn ng th hai xy ra  nhit  cao
hn 400oC.

Ho tan kh HCl vo nc ct,  ta c
dung dch axit clohiric.  

2. Trong cng nghip

a) Trong cng nghip, ngi ta cng sn xut axit clohiric t NaCl v H2SO4 c.
Phng php ny gi l phng php sunfat.

b)  thu c HCl tinh khit,  ngi ta sn xut HCl bng phng php tng hp
t hiro v clo (thu c khi in phn dung dch NaCl c mng ngn) (hnh 5.6) :

H2 + Cl2  2HCl
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Hnh 5.5. iu ch axit clohiric trong phng
th nghim

Hnh 5.6. S  thit b sn xut axit clohiric trong cng nghip



Cn t  khi mo cho phn ng xy ra trong bung t T1  (lm bng than

ch hay thch anh),  sau  phn ng t xy ra (phn ng to nhit).

Kh HCl c nc hp th  hai thp hp th T2 v T3  theo nguyn tc ngc

dng to ra dung dch axit clohiric c.

c) Ngy nay, mt lng ln HCl thu c trong cng nghip t qu trnh clo ho

cc cht hu c (ch yu l cc hirocacbon).

IV - Mui ca axit clohiric. Nhn bit ion clorua

1 . Mui ca axit clohiric

Mui clorua l mui ca axit clohiric.

a s mui clorua d tan trong nc, mt vi mui clorua hu nh khng tan,

 l AgCl,  PbCl2,  CuCl,  Hg2Cl2 (ring PbCl2 tan kh nhiu trong nc nng).

Mt s mui clorua d bay hi  nhit  cao nh ng(II)  clorua,  st(III)

clorua,  thic(IV) clorua,  . . .

Nhiu mui clorua c ng dng quan trng.  Natri clorua dng lm mui n v

lm nguyn liu sn xut clo,  natri hiroxit,  axit clohiric.  Kali clorua dng lm

phn bn.  Km clorua dng  chng mc g v dng bi ln b mt kim loi

trc khi hn v n c tc dng ty g,  lm chc mi

hn.  Nhm clorua l cht xc tc quan trng trong

tng hp hu c,  bari clorua dng  tr su bnh

trong nng nghip, . . .

2. Nhn bit ion clorua

Hy quan st th nghim (hnh 5.7)  :  Nh vi git

dung dch AgNO3 vo dung dch mui clorua hoc

dung dch HCl,  ta thy xut hin kt ta mu trng

khng tan trong cc axit mnh :

AgNO3 + NaCl  AgCl + NaNO3

AgNO3 + HCl    AgCl + HNO3

Dung dch AgNO3 l thuc th  nhn bit ion clorua

c trong dung dch mui clorua hoc dung dch

axit HCl.  
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Bi tp

1 . Trong  cc dy cht di  y,  dy no gm  cc cht u  tc dng  c vi  dung

d ch  HCl  ?

A.   Fe2O3,  KMnO4,  Cu  ;

B.   Fe,  CuO,  Ba(OH)2 ;

C.   CaCO3,  H2SO4,  Mg(OH)2 ;

D.   AgNO3(dd),  MgCO3,  BaSO4.

2. Hy nu  nhng tnh  cht vt l  ca hiro clorua.

3. Hy vit ba phng trnh  ho hc ca phn ng trao i  gia axit clohiric vi  ba loi

hp cht khc nhau.

4. Axit clohiric c th tham gia vo phn ng oxi  ho kh v ng vai  tr :

a)  Cht oxi  ho ; b)  Cht kh.

Vi  mi  trng hp ,  hy nu  ra hai  th d   minh ho.

5. C bn bnh  khng dn nhn,  mi  bnh  cha mt trong cc dung  dch  HCl,  HNO3,  KCl,

KNO3.  Hy trnh  by phng php ho hc phn bit dung dch  cha trong  mi  bnh.

6. Cho 1 0,000 l t H2 v 6,720 l t Cl2 (iu  kin  tiu  chun)  tc dng vi  nhau  ri  ho tan

sn phm vo 385,400 g  nc ta thu  c dung dch  A.  Ly 50,000 g  dung dch  A cho

tc dng vi  dung dch  AgNO3 (ly d)  thu  c 7,1 75 g  kt ta.  Tnh  hiu  sut ca

phn ng gia H2 v Cl2.
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 Bit cng thc, cch c tn mt s hp cht c oxi ca clo.
Tnh c s oxi  ho ca clo trong mi  hp cht .

 Bit tnh cht,  ng dng,  cch iu ch mt s hp cht
c oxi  ca clo.

I  - S lc v cc oxit v cc axit c oxi ca clo

Tuy khng tc dng trc tip vi oxi nhng clo to ra mt lot oxit c iu

ch bng con ng gin tip.  Th d Cl2O, Cl2O7,  . . .  Clo cng to ra cc axit

c oxi :

So snh  m in ca clo v oxi,  ta d dng hiu c v sao trong cc hp

cht c oxi ca clo,  clo c s oxi ho dng.

S bin i tnh cht trong dy axit c oxi ca clo c biu th bng s  sau :

Tnh bn v tnh axit tng

Kh nng oxi ho tng

Trong dy ny,  axit hipoclor l cht oxi ho mnh nht,  axit pecloric l cht

oxi ho yu nht.  Ngc li,  axit hipoclor l axit yu nht (yu hn c axit

cacbonic) cn axit pecloric l axit mnh nht.  

Cc mui ca nhng axit ni trn c nhiu ng dng trong thc t,  trong 

thng gp nht l nc Gia-ven, clorua vi v mui clorat.

+ + + +1 3 5 7

2 3 4HClO HClO HClO HClO

+7

4HClO : Axit pecloric.

+5

3HClO : Axit cloric.

+3

2HClO :  Axit clor.

+1
HClO : Axit hipoclor.

Hp cht c oxi  ca clo32Bi



II  - Nc Gia-ven, Clorua vi,  Mui clorat

1 . Nc Gia-ven

Chng ta  bit kh clo tc dng vi dung dch NaOH long ngui to thnh
dung dch hn hp natri clorua v natri hipoclorit,   l nc Gia-ven (Javel)(*)

(natri clorua)   (natri hipoclorit)

Nc Gia-ven

Khi in phn dung dch natri clorua (xem bi clo), nu to iu kin cho kh clo
thot ra tc dng vi dung dch NaOH to thnh khi in phn (b in phn
khng c vch ngn),  ta thu c nc Gia-ven.   l phng php iu ch
nc Gia-ven.

L mui ca mt axit rt yu, natri hipoclorit trong nc Gia-ven d tc dng
vi cacbon ioxit ca khng kh to thnh axit hipoclor.

NaClO + CO2 + H2O   NaHCO3 + HClO

Do c tnh oxi ho mnh,  axit hipoclor c tc  dng st trng,  ty trng si,
vi,  giy.

Nc Gia-ven c tnh oxi ho mnh c dng  ty trng si,  vi,  giy.  N
cng c dng  st trng v ty u nh v sinh hoc nhng khu vc b 
nhim khc.

2. Clorua vi

Khi cho kh clo tc dng vi vi ti hoc sa vi  30oC, ta thu c clorua vi :

Ca(OH)2 + Cl2    CaOCl2 + H2O

Clorua vi

Cng thc cu to ca clorua vi l :  

1
Cl

Ca
+1

O  Cl

 +

 + +

0 1 1

2 22 NaOH   +  Cl NaCl NaClO H O

1 32

(*)  Dung dch c tn gi nh vy l v ln u tin c Bc-t-l (Berthollet)  iu ch  
thnh ph Gia-ven,  gn th  Pari nc Php.



Nh vy, clorua vi l mui ca kim loi canxi vi hai loi gc axit l clorua
(Cl) v hipoclorit (ClO).  Mui ca mt kim loi vi nhiu loi gc axit khc
nhau c gi l mui hn tp.

Clorua vi l cht bt mu trng, c mi xc ca kh clo.  Cng nh natri

hipoclorit,  clorua vi c tnh oxi ho mnh.  Khi tc dng vi axit clohiric,

clorua vi gii phng kh clo :

CaOCl2 + 2HCl   CaCl2 + Cl2 + H2O

Trong khng kh m, clorua vi tc dng vi cacbon ioxit,  lm thot ra axit

hipoclor :

2CaOCl2 + CO2 + H2O  CaCO3 + CaCl2 + 2HClO

So vi nc Gia-ven, clorua vi r tin hn, c hm lng hipoclorit cao hn, d

bo qun v d chuyn ch hn.

Clorua vi cng c dng  ty trng si,  vi,  giy,   ty u cc h rc,

cng rnh.  Do c kh nng tc dng vi nhiu cht hu c,  clorua vi c

dng  x l cc cht c.  Mt lng ln clorua vi c dng trong vic

tinh ch du m.

3. Mui clorat

Clorat l mui ca axit cloric  (HClO3) .  Mui clorat quan trng hn c l 

kali  clorat (KClO3) .

a) iu ch

Nu cho kh clo tc dng vi dung dch kim nng th phn ng khng to ra

mui hipoclorit m to ra mui clorat :

Kali clorat cn c iu ch bng cch in phn dung dch KCl 25%  nhit

 70oC  75oC.

b) Tnh cht

Kali clorat l cht rn kt tinh,  khng mu, nng chy  356oC.  N tan nhiu

trong nc nng nhng t tan trong nc lnh.  V th,  khi lm lnh dung dch

bo ho,  KClO3 d dng tch khi dung dch.

 +
+  + +

o0 1 5t
2 3 23Cl 6KOH 5KCl KClO 3H O
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Khi un nng n nhit  trn 500oC (khng c xc tc),  kali  clorat rn b

phn hu :

(*)

Phn ng ny xy ra  nhit  thp hn nu c cht xc tc MnO2 v c dng

 iu ch oxi trong phng th nghim.

 trng thi rn,  kali  clorat l cht oxi ho mnh.  Photpho bc chy khi

c trn vi kali  clorat.  Hn hp kali  clorat vi lu hunh v cacbon s

n khi p mnh.

c)  ng dng

Kali clorat c dng  ch to thuc n,  sn xut pho hoa,  ngi n v nhng

hn hp d chy khc.  Kali clorat cn c dng trong cng nghip dim.

Thuc  u que dim thng cha gn 50% KClO3.  

Bi tp

1 . Cht KClO4 c tn  l g  ?

A.   Kal i  clorat ; C.   Kal i  hipoclorit ;

B.   Kal i  clorit ; D.   Kal i  peclorat.

2.  c tn  cc hp cht sau  y v cho bit s oxi  ho ca clo trong tng hp cht :  Cl2O,

KClO3,  HClO,  Cl2O3,  CaCl2,  HClO2,  Cl2O7,  Ca(ClO)2,  HClO3,  CaOCl2,  Ca(ClO3)2.

3. Hy cho bit tnh  cht ho hc quan trng nht ca nc Gia-ven,  clorua vi  v ng

dng ca chng.  V sao clorua vi  c s dng nhiu  hn  nc Gia-ven  ?

4. Cho cc ho cht NaCl(r),  MnO2(r),  NaOH(dd),  KOH(dd),  H2SO4(dd c),  Ca(OH)2(r). T

cc ho cht ,  c th iu  ch c cc cht sau  y hay khng ?

a)  Nc Gia-ven ;     b)  Kal i  clorat ;   c)  Clorua vi  ;    d)  Oxi  ;    e)  Lu hunh ioxit.

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

5.  iu  ch kal i  clorat vi  g i thnh h,  ngi  ta thng lm nh sau  :  Cho kh clo 

i  qua nc vi  un nng,  ly dung dch  thu  c trn  vi  KCl  v lm lnh.  Khi   

kal i  clorat s kt tinh.

Hy vit phng trnh  ho hc ca cc phn ng xy ra v gii  thch  v sao kal i  clorat

kt tinh.

o5 2 1 0t
3 22KClO 2KCl 3O

+  

 +

(*)  y l mt phn ng oxi ho  kh ni phn t.
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Nm c cc tnh cht vt l v ho hc c trng ca clo.
Hiu c nguyn tc v cc phng php iu  ch clo.

 Nm c tnh cht cc hp cht ca clo vi hiro v vi
kim loi.  Hiu v vn dng c cch nhn bit ion clorua.

 Bit tn v ng dng ca mt s hp cht cha oxi  quan
trng ca clo.

A - kin thc cn nm vng

1 . Clo

 Clo l cht kh mu vng lc,  nng hn khng kh,  tan va phi trong nc.

 Nguyn t clo c 7  electron  lp ngoi cng,  c i lc electron ln v 

m in ln.  V vy,  nguyn t clo d thu 1 e thnh ion Cl.  Do ,  clo l phi

kim mnh v l cht oxi ho mnh.  Trong mt s phn ng,  clo cng th hin

tnh kh.

Hy dn ra nhng phn ng ho hc  minh ho.  

2. Hp cht ca clo

Trong cc hp cht vi oxi v vi flo, clo c s oxi ho dng (+1  ;  +3 ;  +5 ;  +7)

cn trong hp cht vi cc nguyn t khc clo c s oxi ho m (1 ).

Kh hiro clorua tan nhiu trong nc to thnh dung dch axit mnh.  Trong

hp cht HCl,  nguyn t clo c tnh kh.

Hy dn ra cc phn ng minh ho tnh axit v tnh kh .

 Nc Gia-ven, clorua vi,  mui clorat l nhng hp cht c oxi ca clo.  Chng

c tnh oxi ho mnh v c nhiu ng dng thc t.

Hy cho bit thnh phn v ng dng ca cc sn phm .

3. iu ch

Nguyn tc iu ch clo l oxi ho ion Cl trong hp cht.

Luyn tp v cLO
v hp cht ca clo

33Bi



Trong phng th nghim :  Dng cc cht oxi ho mnh nh KMnO4,  MnO2,. . .

trong mi trng axit.

Trong cng nghip :  Dng dng in (phng php in phn)   oxi ho

ion Cl .

B - bi  tp

1 . Trong cc dy cht di  y,  dy no gm ton cc cht c th tc dng  vi  clo ?

A.   Na,    H2,    N2 ;

B.   NaOH(dd),   NaBr(dd),  NaI(dd)  ;

C.   KOH(dd),   H2O,   KF(dd)  ;

D.   Fe,   K,  O2.

2. Vit phng trnh  ho hc thc hin  cc bin ho :

3. Ngi  ta c th iu  ch KCl  bng :

a)  mt phn  ng ho hp ;

b)  mt phn  ng phn hu ;

c)  mt phn ng trao i  ;

d)  mt phn  ng th.

1 .  Hy dn  ra phn  ng cho mi  trng hp trn.

2.  Trng hp no l phn  ng oxi  ho - kh ? Trong  s oxi  ho ca nguyn t clo
thay i  nh th no ?

4. Vit phng trnh  ho hc ca phn ng thc hin  cc bin ho di  y,  ghi  tn  cc

cht v iu  kin  ca phn ng.

5. Hn hp kh A gm clo v oxi.  A phn ng  va ht vi  mt hn hp gm 4,80 g  magie
v 8,1 0 g  nhm to ra 37,05 g  hn hp cc mui  clorua v oxit ca hai  kim loi.

Xc nh  thnh  phn  phn  trm theo khi  lng v theo th tch  ca hn hp A.

6. Mui  n  b  ln  cc tp cht l Na2SO4,  MgCl2,  CaCl2 v CaSO4.  Hy trnh  by phng
php ho hc  loi  b cc tp cht,  thu  c NaCl  tinh  khit.  Vit phng trnh  ho
hc ca cc phn  ng.
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 Flo c nhng tnh cht ho hc ging v khc cc halogen

khc nh th no ? V sao ?

 Hp cht ca flo ging v khc hp cht tng ng ca

cc halogen khc nh th no ?

I  - Trng thi t nhin. iu ch

1 . Trng thi t nhin

Trong t nhin,  nguyn t flo ch c  dng hp cht.  Hp cht ca flo c trong
men rng ca ngi v ng vt,  trong l ca mt s loi cy.  Phn ln flo tp
trung trong hai khong vt l florit (CaF2)  v criolit (Na3AlF6 hay AlF3.3NaF).

2. iu ch

V flo c tnh oxi ho mnh nht nn phng php duy nht  iu ch flo l
dng dng in  oxi ho ion F trong florua nng chy (phng php in
phn).  Trong cng nghip,  ngi ta in phn hn hp KF + 2HF (nhit  nng
chy 70oC).  Bnh in phn c cc m lm bng thp c bit hay ng v cc
dng bng than ch.  Kh hiro thot ra  cc m v kh flo thot ra  cc dng.

II  - Tnh cht. ng dng

1 . Tnh cht

iu kin thng, flo l cht kh mu lc nht,  rt c.

Chng ta  bit,  nguyn t flo c  m in ln nht.  V vy,  flo l phi kim
mnh nht.

Flo oxi ho c tt c cc kim loi k c vng v platin.  N cng tc dng trc
tip vi hu ht phi kim,  tr oxi v nit.

Phn ng ca flo vi hiro n mnh ngay  nhit  rt thp ( 252oC).  

 l phn ng to nhit mnh :

H2 (k) + F2 (k)  2HF (k) ;  H = 577,2 kJ.

flo34Bi



Flo cng tc dng mnh vi rt nhiu hp cht v c v hu c.  Ngay c nc,

khi un nng s bc chy trong flo,  gii phng oxi.  Nh vy,  flo oxi ho c

oxi t s oxi ho 2 ln 0 :

2. ng dng

Flo c dng lm cht oxi ho cho nhin liu lng dng trong tn la.  ng

dng ch yu ca flo l di dng cc dn xut.  T flo iu ch mt s dn xut

hirocacbon c nhng tnh cht c o,  th d teflon l mt cht

do cha flo chu c tc dng ca axit,  kim v cc ho cht khc.  Freon

(ch yu l CFCl3 v CF2Cl2)  c dng trong cc t lnh v my lnh.  Khi

c thi ra kh quyn, freon ph hu tng ozon gy hi cho mi trng.  V vy

chng ang c thay th dn bng cc cht khc.

Dung dch NaF long c dng lm thuc chng su rng.

Flo cn c  dng  trong  cng  nghip sn xut nhin liu  ht nhn   lm
giu 235U.

III  - Mt s hp cht ca flo

1 . Hiro florua v axit flohiric

Phng php duy nht  iu ch hiro florua l cho canxi florua tc dng vi

axit sunfuric c  250oC :

CaF2 + H2SO4  CaSO4 + 2HF

Hiro florua c nhit  si (+19,5oC) cao hn hn nhit  si ca hiro clorua
( 84,9oC).  Hiro florua tan v hn trong nc to ra dung dch axit flohiric.
Khc vi axit clohiric,  axit flohiric l axit yu.

Tnh cht c bit ca axit flohiric l tc dng vi silic ioxit (c trong thnh
phn ca thu tinh).

SiO2 + 4HF   SiF4 + 2H2O
Silic tetraflorua

V vy,  ngi ta ng axit flohiric trong cc chai l bng cht do.  Axit
flohiric c dng  khc ch ln thu tinh.

Mui ca axit flohiric l florua. AgF d tan trong nc (khc vi AgCl,  AgBr
v AgI).  Cc mui florua u c.

2 2 n( CF CF )

 
0 2 1 0

2 222 F  + 2H O   4HF   + O
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2. Hp cht ca flo vi oxi

V  m in ca flo ln hn oxi nn trong hp cht OF2,  flo c s oxi ho 1

v oxi c s oxi ho +2.

Oxi florua (OF2)  c iu ch bng cch cho flo qua dung dch NaOH long

(khong 2%) v lnh :

2F2 + 2NaOH  2NaF + H2O + OF2

OF2 l cht kh khng mu, c mi c bit,  rt c.  L cht oxi ho mnh, OF2

tc dng vi hu ht cc kim loi v phi kim to thnh oxit v florua.

bi tp

1 . Dung  d ch  no trong  cc dung  d ch  axi t sau  y khng c cha trong  bnh  bng

thu tinh  ?

A.   HCl  ;  B.   H2SO4 ;  C.   HF ; D.   HNO3.

2. V sao khng th iu  ch flo t florua bng phn ng ca florua vi  cht oxi  ho m

phi  dng phng php in  phn ?

3. Hy k ra hai  phn  ng  ho hc c th minh  ho cho nhn nh  :  Flo l mt phi  kim

mnh hn clo.

4. Axit flohiric v mui  florua c tnh  cht g khc so vi  axit clohiric v mui  clorua ?

5. Cho lng d dung  d ch  AgNO3 tc dng  vi  1 00 ml  dung dch  hn  hp NaF 0,05M v

NaCl  0,1 M.  Vit phng trnh  ho hc ca phn  ng xy ra v tnh  khi  lng kt ta

thu  c.
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 Brom c nhng  tnh  cht ho hc g ing  v khc cc

halogen  khc nh th no ?

 Hp cht ca brom ging v khc hp cht tng ng

ca cc halogen khc nh th no ?

I  - Trng thi t nhin. iu ch

1 . Trng thi t nhin

Ging nh clo,  brom tn ti trong t nhin  dng hp cht,  ch yu l mui

bromua ca kali,  natri,  magie.  Hm lng brom trong t nhin t hn clo v flo.

Bromua kim loi c trong nc bin,  nc ca mt s h cng vi mui clorua.

2. iu ch

Ngun chnh  iu ch brom l nc bin.  Sau khi  ly mui n khi nc

bin, phn cn li c cha nhiu mui bromua ca natri v kali.   thu c

brom, ngi ta cho kh clo sc qua dung dch bromua :

Nh vy,  vic iu ch brom da trn s oxi ho ion Br,  cht oxi ho l clo.

II  - Tnh cht. ng dng

1 . Tnh cht 

Brom l cht lng mu  nu,  d bay hi.  Brom v hi brom rt c.  Brom ri

vo da s gy bng nng.  Brom cng l cht oxi ho mnh nhng km clo.  Brom

oxi ho nhiu kim loi,  cc phn ng u to nhit.  Vi hiro,  brom c phn

ng  khi un nng (khng gy n),  phn ng cng to nhit nhng t hn so vi

phn ng ca clo :

+ 

+   

0 0 1 1

2 2H (k) Br (l) 2 HBr(k) ;  H =  71 ,98 kJ

 

+  +

1 0 1 0

2 22NaBr Cl 2NaCl Br
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Brom oxi ho c ion I :

Brom tc dng vi nc tng t clo nhng kh khn hn :

Brom th hin tnh kh khi tc dng vi cht oxi ho mnh :

Axit bromic

2. ng dng 

Brom c dng ch to mt s dc phm,  phm nhum,. . .  N cng c

dng ch to bc bromua (AgBr)  l cht nhy cm vi nh sng  trng ln

phim nh.

III  - Mt s hp cht ca Brom

1 . Hiro bromua v axit bromhiric

 iu ch hiro bromua, ngi ta thu phn photpho tribromua.

PBr3 + 3H2O  H3PO3 + 3HBr

Trong thc t,  ngi ta cho brom tc dng trc tip vi photpho v nc.

nhit  thng, HBr l cht kh,  khng mu, bc khi trong khng kh m

v rt d tan trong nc.  Dung dch HBr trong nc c gi l dung dch axit

bromhiric.  Axit bromhiric l mt axit mnh, mnh hn axit clohiric.

Tnh kh ca HBr ( trng thi kh cng nh trong dung dch) mnh hn HCl.

HBr kh c H2SO4 c thnh SO2.

Dung dch HBr khng mu,  lu trong khng kh tr nn c mu vng nu v

b oxi ho (dung dch HF v HCl khng c phn ng ny) :

 

+  +

1 0 2 0

2 2 24HBr O 2H O 2Br

 + +

+  + +

1 6 0 4

2 4 2 2 22HBr H SO Br SO 2H O

+ 

+  +

0 0 5 1

2 2 2 3Br 5Cl + 6H O 2HBrO 10HCl

 +

+ +

0 1 1

2 2Br H O HBr HBrO

 

+  +

0 1 1 0

2 2Br 2NaI 2NaBr I
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Trong cc mui ca axit bromhiric,  AgBr c s dng nhiu.  Cht ny b

phn hu khi gp nh sng :

2AgBr  2Ag + Br2

V vy,  AgBr c dng ch to phim nh.

2. Hp cht cha oxi ca brom

Axit hipobrom (HBrO) c th c iu ch tng t nh axit hipoclor :

Tnh bn,  tnh oxi ho v tnh axit ca HBrO u km hn HClO.

Axit bromic (HBrO3)  c iu ch bng cch dng nc clo oxi ho brom.

Brom cng to ra c axit pebromic (HBrO4).  

Nh vy,  cng ging nh clo,  trong cc hp cht c oxi,  brom th hin s oxi

ho dng (+1 ,  +3,  +5,  +7).

Bi tp 

1 . Cht NaBrO c tn  l g ?

A.  Natri  bromit ;  B.  Natri  bromua ;  C.  Natri  bromat ;       D.  Natri  hipobromit.

2. Chng minh rng brom c tnh  oxi  ho yu hn clo v mnh hn iot.

3. So snh tnh  cht ho hc ca axit bromhiric vi  axit flohiric v axit clohiric.

4. Ngi  ta c th iu  ch brom bng cch cho axit sunfuric c tc dng  vi  hn  hp

rn KBr v MnO2.

a)  Vit phng trnh  ho hc v cho bit vai  tr ca tng cht trong phn ng.

b)  Tnh  khi  lng ca mi  cht cn  dng   iu  ch 32 g  brom.

5. Nc bin  cha mt lng nh mui  natri  bromua.  Bng cch lm bay hi  nc bin,

ngi  ta thu  c dung dch  cha NaBr vi  hm lng 40 g/l.

Cn dng bao nhiu  l t dung dch   v bao nhiu  l t kh clo ( iu  kin  tiu  chun)  

iu  ch 3 l t brom lng (khi  lng ring 3,1 2 kg/l).

6. Trong vic sn xut brom t cc bromua c trong t nhin,   thu  c 1  tn  brom phi

dng ht 0,6 tn  clo.  Hi  vic tiu  hao clo nh vy vt bao nhiu  phn trm so vi

lng cn dng theo l  thuyt ?

7. Cht A l mui  canxi  halogenua.  Cho dung dch  cha 0,200 g  A tc dng vi  lng d

dung dch  bc nitrat th thu  c 0,376 g  kt ta bc halogenua.  Hy xc nh  cng

thc cht A.

0 1 1

2 2Br H O HBr HBrO
 +

+ +
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 Iot c nhng tnh  cht ho hc g  ging  v khc cc

halogen  khc ?  V  sao ?

 Hp cht ca iot ging v khc hp cht tng ng ca

cc halogen khc nh th no ?

I  - Trng thi t nhin. iu ch

1 . Trng thi t nhin

Hm lng nguyn t iot ( dng hp cht)  c trong v tri t l t nht so vi

cc halogen khc.  Hp cht ca iot cng c trong nc bin nhng rt t,  nn

vic tch iot trc tip t nc bin rt kh khn.  Tuy nhin,  c mt s loi rong

tch gp iot trong cc m ca chng.

Iot cn c trong tuyn gip ca ngi,  tuy vi lng rt nh nhng c vai tr rt

quan trng :  nu thiu iot ngi ta s b bnh bu c.

2. iu ch

 iu ch iot,  ngi ta phi kh rong bin,  t thnh tro,  ngm tro trong nc,

gn ly dung dch em c cho n khi phn ln mui clorua v sunfat lng

xung, cn mui iotua  li trong dung dch.  Cho dung dch ny tc dng vi

cht oxi ho  oxi ho I thnh I2.  Th d,  nu dng clo th phn ng l :

II  - Tnh cht. ng dng 

1 . Tnh cht 

nhit  thng, iot l tinh th mu en tm c v sng kim loi.  Khi c

un nng nh  p sut kh quyn, iot khng nng chy m bin thnh hi mu

tm(*),  khi lm lnh hi iot li chuyn thnh tinh th,  khng qua trng thi lng.

Hin tng ny gi l s thng hoa.

1 0

2 22NaI Cl 2NaCl I


+  +

(*)  Nu un nng nhanh th iot nng chy  113,6oC v si  185,5oC.

Iot36Bi



Iot t tan trong nc, to ra dung dch c gi l
nc iot. Iot tan nhiu trong cc dung mi hu c
nh ancol etylic,  xng, benzen, clorofom,.. .

Iot to thnh vi h tinh bt mt cht c mu xanh.
V vy,  dung dch iot c dng lm thuc th 
nhn bit h tinh bt v h tinh bt c dng 
nhn bit iot.  

Iot cng l mt cht oxi ho mnh nhng km brom.
N oxi ho c nhiu kim loi nhng phn ng ch
xy ra khi un nng hoc c cht xc tc.  Th d :

Iot ch oxi ho c hiro  nhit  cao v c mt
cht xc tc to ra kh hiro iotua theo mt phn
ng thun nghch,  phn ng to ra hiro iotua l
phn ng thu nhit :

2. ng dng

Iot c dng nhiu di dng cn iot (dung dch iot 5% trong ancol etylic)  
lm cht st trng.  Nguyn t iot c trong thnh phn ca nhiu dc phm.
Mui n c trn vi mt lng nh KI hoc KIO3 c gi l mui iot.  S
dng mui iot gip trnh c cc ri lon do thiu iot (xem t liu).

IIi  - Mt s hp cht ca iot

1 . Hiro iotua v axit iothiric

Trong cc hiro halogenua, hiro iotua (HI) km bn vi nhit hn c.  300oC,
n b phn hu thnh iot v hiro vi mc  ng k :

Hiro iotua d tan trong nc to thnh dung dch axit iothiric,   l mt axit
rt mnh, mnh hn c axit clohiric v axit bromhiric.

Hiro iotua c tnh kh mnh, mnh hn c hiro bromua.  HI c th kh axit
sunfuric c thnh H2S, kh mui st (III)  thnh mui st (II)  :

+ 

 +

1 1 0 0

2 22HI H I

+ 

+ 

0 0 1 1

2 2
H (k) I (r) 2HI(k) ; H = 51 ,88 kJ.

2
0 0 3 1xc tc :  H O

2 32Al 3 I 2Al I
+ 

+ 
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2. Mt s hp cht khc

Mui iotua l mui ca axit iothiric.  a s mui iotua d tan trong nc, nhng
mt s mui iotua khng tan v c mu, th d AgI mu vng, PbI2 mu vng.

Khi cho dung dch mui iotua tc dng vi clo hoc brom, ion iotua b oxi ho :

Iot cng to ra nhiu oxit v axit c oxi.  Trong cc hp cht ,  iot c s oxi
ho dng.

Bi tp

1 . Trong dy bn  dung  dch  axit HF,  HCl,  HBr,  HI

A.  tnh  axit g im dn  t tri  qua phi.

B.  tnh  axit tng  dn t tri  qua phi.

C.  tnh  axit bin  i  khng theo quy lut.

Hy tm phng n  ng.

2. Hy nu  ra cc phn ng  chng minh rng iot c tnh  oxi  ho mnh nhng tnh  oxi
ho ca iot yu  hn cc halogen khc.

3. Hy nu  ra cc phn ng  chng minh rng tnh  kh ca cc ion  halogenua tng dn
theo chiu  :  

F < Cl < Br < I

4. Ngi  ta  c th iu  ch iot bng  cch  cho axi t sunfuric c tc dng  vi  hn  hp
rn  NaI v MnO2 .  Hy vit phng  trnh  ho hc v ch r vai  tr ca tng  cht trong
phn  ng.

5. Kh hiro,  thu  c bng phng php in  phn  dung  dch  NaCl,  i  khi  b  ln  tp cht
l kh clo.   kim tra xem kh hiro c ln  clo hay khng,  ngi  ta thi  kh  qua mt
dung dch  c cha kal i  iotua v tinh  bt.  Hy gii  thch  v sao ngi  ta lm nh vy.

6. Theo tnh  ton ca cc nh khoa hc,  mi  ngy c th ngi  cn c cung cp 
1 ,5.1 04 g nguyn t iot.  Nu  ngun cung  cp ch l KI th khi  lng KI cn dng  cho
mt ngi  trong mt ngy l bao nhiu  ?

1 0 1 0

2 22NaI Br 2NaBr I
 

+  +

1 0 1 0

2 22Na I Cl 2NaCl I
 

+  +

1 3 2 0

3 2 22H I 2 FeCl 2 FeCl I 2HCl
 + +

+  + +

 + 

+  + +

1 6 0 2

2 4 2 2 28H I H SO 4 I H S 4H O
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 c th kho mnh,  con  ngi  cn  c cung cp y   cc nguyn  t ho
hc cn  thit.  C nhng nguyn  t cn  c cung cp vi  khi  lng ln  v c
nhng nguyn  t cn  c cung cp vi  khi  lng nh (vi  lng).  Iot l  mt
nguyn  t vi  lng ht sc cn  thit i  vi  con  ngi .  Theo cc nh khoa hc,
mi  ngy c th con ngi  cn c cung cp t 1 .1 0 4 n 2.1 0 4 g iot.

C th tip nhn  c phn  iot cn  thit di  dng hp cht ca iot c sn  trong
mui  n  v mt s loi  thc phm.  Nhng vic thiu  ht iot vn  thng xy ra.
Hin  nay,  tnh  trn  ton  th gii  mt phn  ba s dn  b  thiu  iot trong c th.  

Vit Nam,  theo iu  tra mi  nht,  94% s dn  thiu  ht iot  nhng mc 
khc nhau.

Thiu  ht iot trong c th dn  n  hu  qu rt tai  hi .  Thiu  iot l m no b  h
hi  nn  ngi  ta tr nn  n  n,  chm chp,  c th ic,  cm,  l it chi ,  l n.
Thiu  iot cn  gy ra bnh  bu  c v hng lot ri  lon  khc,  c bit nguy him
i  vi  b m v tr em.

 khc phc s thiu  ht iot,  ngi  ta phi  cho thm hp cht ca iot vo thc
phm nh :  mui  n,  sa,  ko,  . . .

Vic dng mui  n  lm phng tin  chuyn  ti  iot vo c th ngi  c nhiu
nc p dng.

Mui  iot l  mui  n  c trn  thm mt lng nh hp cht ca iot (thng l  KI

hoc KIO3 ).  Th d  :  Trn  25  kg KI vo mt tn  mui  n.

Ngi  ta cng cho thm hp cht iot vo bt canh,  nc mm,  . . .

Vic dng mui  iot tht d dng v n  gin.  V mi  v ,  mu  sc,  mui  iot khng
khc g mui  n  thng.  Tuy nhin,  hp cht iot c th b  phn  hu  nhit 
cao.  V vy,  phi  nm mui  iot sau  khi  thc phm  c nu  chn.
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 Nm vng cu to nguyn t,   m in,  s oxi  ho ca
cc nguyn t halogen t  hiu c s ging nhau v
khc nhau v tnh cht ho hc gia chng.

 Nm vng c tnh cht ho hc c bn cc hp cht ca
halogen vi  hiro,  s ging nhau v khc nhau gia cc
hp cht .  Bit c tnh cht v ng dng mt s hp
cht ca clo vi  oxi.

 Dn ra c nhng phn ng ho hc  chng minh tnh
cht ca cc n cht halogen v hp cht ca chng.

 Nguyn tc chung ca phng php iu  ch halogen.

 Rn luyn k nng gii  bi  ton ho hc.

A - kin thc cn nm vng

I  - Cu to nguyn t v Tnh cht ca n cht halogen

1 . Cu hnh electron nguyn t

Flo,  clo,  brom v iot c cu hnh electron nguyn t nh sau :

F :  [He]2s22p5 ;   Cl :  [Ne]  3s23p5 ; Br :  [Ar]  3d104s24p5 ; I :  [Kr]  4d105s25p5

Nhn xt :

Ging nhau :  Lp electron ngoi cng ca nguyn t cc halogen c 

7  electron, c cu hnh :  ns2np5.

Khc nhau :  T flo qua clo n brom v iot,  lp electron ngoi cng cng xa

ht nhn hn, lc ht ca ht nhn i vi lp electron ngoi cng cng yu hn.

Lp electron ngoi cng :  flo khng c phn lp d,   cc halogen khc c

phn lp d cn trng.

luyn tp chng 537Bi



2.  m in

F :  3,98 ; Cl :  3,16 ; Br :  2,96 ; I :  2,66.

Cc halogen c  m in ln.

Trong nhm halogen,  m in gim dn t flo n iot.

3. Tnh cht ho hc

a) Halogen l nhng phi kim c tnh oxi ho mnh :  Halogen oxi ho hu ht cc

kim loi,  nhiu phi kim v nhiu hp cht.  Khi  nguyn t halogen bin thnh

ion halogenua vi s oxi ho 1 .  Hy gii thch v sao v nu ra cc th d.

b) Tnh oxi ho ca cc halogen gim dn t flo n iot.  V sao ?  Nu th d

minh ho.

c) Flo khng th hin tnh kh (khng c s oxi ho dng) cn cc halogen khc

c th hin tnh kh v tnh kh tng dn t clo n iot.  V sao ?

II  - Hp cht ca halogen

1 . Hiro halogenua v axit halogenhiric

HF HCl HBr HI

nhit  thng (20oC), cc hiro halogenua u l cht kh.  Chng d tan

trong nc to ra dung dch axit halogenhiric.

Axit flohiric l axit yu,  c c tnh n mn thu tinh.  Cc axit halogenhiric

khc l axit mnh v tnh axit tng dn :   

HCl < HBr < HI.

Ch c th oxi ho ion F bng dng in.  Cn cc ion Cl ,  Br ,  I u c th

b oxi ho khi tc dng vi cc cht oxi ho mnh.  Tnh kh tng dn t HCl

n HI.  Nu th d.

Vi dung dch AgNO3,  dung dch florua khng tc dng ;  dung dch clorua to

ra kt ta AgCl mu trng ;  dung dch bromua to ra kt ta AgBr mu vng nht

cn dung dch iotua to ra kt ta AgI mu vng.

2. Hp cht c oxi ca halogen

Trong cc hp cht c oxi ca halogen, cc nguyn t clo, brom v iot c s oxi

ho dng ; nguyn t flo c s oxi ho 1 .
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iii  - Phng php iu ch halogen

B - Bi  tp

1 .  dung dch  AgNO3 ln  lt vo 4 dung dch  :  NaF,  NaCl,  NaBr,  v NaI th thy :

A.  C 4 dung dch  u  to ra kt ta ;

B.  C 3 dung dch  to ra kt ta v 1  dung dch  khng to kt ta ;

C.  C 2 dung dch  to ra kt ta v 2 dung dch  khng to kt ta ;

D.  C 1  dung dch  to ra kt ta v 3 dung dch  khng to kt ta.

Tm phng n  ng.

2. C ba bnh  khng ghi  nhn,  mi  bnh  ng mt trong  cc dung dch  NaCl,  NaBr v NaI.

Ch dng hai  thuc th (khng dng AgNO3),  lm th no  xc nh  dung dch  cha

trong mi  bnh  ? Vit phng trnh  ho hc.

3. Hy cho bit tn  ca cc cht A,  B,  C bit rng chng tham gia cc phn ng c ghi

bng cc s  sau.  Bit A l cht kh  iu kin  tiu  chun.

A + H2  B

A + H2O B + C

A + H2O + SO2  B + . . . . .

C  B + . . . . . . . .

Hy vit phng trnh  ho hc y   ca cc phn ng.

4. Chia mt dung dch  nc brom c mu vng thnh hai  phn.  Dn kh A khng mu i

qua phn mt th dung  dch  mt mu.  Dn  kh B khng mu i  qua phn hai  th dung

dch  sm mu hn.

Hy cho bit kh A v kh B c th l nhng cht g ? Vit cc phng trnh  ho hc.

5. Brom c ln  mt t tp cht l clo.  Lm th no  thu  c brom tinh  khit.  Vit phng

trnh  ho hc.

F2 Cl2 Br2 I2

in  phn hn  hp
KF v HF.

+ Cho axit HCl  c
tc dng vi  cht
oxi  ho mnh nh
MnO2,  KMnO4, . . .

+ in phn dung dch
NaCl c mng ngn.

Dng Cl2  oxi  ho
ion Br trong NaBr,
KBr (c trong nc
bin)  thnh Br2.

Tch NaI t rong
bin,  sau   oxi
ho ion  I trong  NaI

thnh I2.
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6. Bng th nghim no c th kim tra c kh nit c ln tp cht sau y hay khng ?

a)  Clo ;    b)  Hiro clorua.

Hy vit cc phng trnh  ho hc.

7. Cho cc cht :  brom,  clo,  h iro clorua,  iot,  bc bromua,  natri  clorua.

Hy chn trong  s cc cht trn  :

a)  Mt cht lng  nhit  phng ;

b)  Mt cht c trong nc bin  nhng khng c trong  nc nguyn cht ;

c)  Mt cht kh mu  vng lc ;

d)  Mt cht b  phn  hu bi  nh sng  mt tri  ;

e)  Mt cht kh khng mu to khi  trong khng kh m ;

f)  Mt hp cht c dng  bo qun thc phm ;

g)  Mt cht kh khi  tan  trong  nc tc dng dn vi  nc to ra hai  axit ;

h)  Mt cht rn  khi  c un nng bin thnh kh mu tm ;

i )  Mt cht kh ty trng giy mu m.

8. Khi  b  nung nng,  kal i  clorat ng thi  phn hu theo hai  cch :   

a)  To ra oxi  v kal i  clorua ;   b)  To ra kal i  peclorat v kal i  clorua.

 Vit cc phng trnh  ho hc.

 Tnh xem c bao nhiu phn trm v khi lng kali  clorat  phn hu theo phn ng (a)

v phn ng (b),  bit rng khi phn hu 73,5 g kali  clorat,  thu c 33,5 g kali  clorua.

9*. Thm 78 ml  dung  dch  bc nitrat 1 0% (khi  lng ring  1 ,09 g/ml)  vo mt dung  dch

c cha 3,88 g  hn hp kal i  bromua v natri  iotua.  Lc b kt ta.  Nc lc phn ng

va   vi  1 3,3 ml  dung dch  axit clohiric nng  1 ,5 mol/l.  Hy xc nh  thnh phn

phn trm khi  lng tng cht trong hn hp mui  ban u  v tnh  th tch  hiro clorua

 iu  kin  tiu  chun cn dng  to ra lng axit clohiric  dng.

1 0. Ho tan  hon ton hn hp kh gm hiro clorua v hiro bromua vo nc,  ta thu

c dung dch  cha hai  axit vi  nng   phn trm bng nhau.

Hy tnh  thnh  phn phn trm theo th tch  ca tng cht trong hn hp kh ban  u.
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 Tp lp mt b dng c th nghim n gin.

 Cng c cc thao tc lm th nghim an ton,  hiu  qu,
quan st hin tng v vit tng trnh.

 Khc su hiu bit v tnh oxi  ho mnh ca halogen.

 So snh kh nng oxi  ho ca mt s halogen.

I  - ni  dung th nghim v cch tin hnh

Th nghim 1  : iu ch clo.  Tnh ty mu
ca kh clo m (hnh 5.9)

Bp nh phn cao su ca ng nh git 
dung dch HCl chy xung ng nghim.  Quan
st cc hin tng xy ra.

Gii thch.

Th nghim 2  : So snh tnh oxi ho ca clo,
brom v iot

Ly ba ng nghim c ghi nhn, mi ng
cha mt trong cc dung dch NaCl,  NaBr v
NaI (hoc mui tng ng ca kali).   Nh vo
mi ng vi git nc clo,  lc nh.

Lm li th nghim nh trn nhng thay nc
clo bng nc brom.  Quan st hin tng v
gii thch.

Lp li th nghim mt ln na vi nc iot.

Nhn xt.  Rt ra kt lun v tnh oxi ho ca clo,  brom, iot.

Th nghim 3  : Tc dng ca iot vi h tinh bt

Cho vo ng nghim mt t h tinh bt.  Nh mt git nc iot vo ng nghim.
Quan st hin tng v nu nguyn nhn.

II  - Vit tng trnh

Hnh 5.9. Th nghim th tnh 
ty mu ca kh clo m

Bi thc hnh s 3

Tnh cht ca cc halogen
38Bi
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 Cng c k nng lm th nghim, quan st v vit tng trnh.
 Lm quen vi  vic gii  mt bi  tp thc nghim v nhn
bit cc dung dch.

 Cng c tnh axit ca axit clohiric,  tnh ty mu ca
nc Gia-ven.

 Bit cch nhn bit ion  clorua.

I  - ni  dung th nghim v cch tin hnh

Th nghim 1  : Tnh axit ca axit clohiric.

Ly bn ng nghim sch.  B vo mi ng mt trong cc cht rn sau y :  Mt

t Cu(OH)2 mu xanh (iu ch bng cch nh dung dch NaOH vo dung dch

CuSO4 ri gn ly kt ta),  mt t bt CuO mu en, mt t bt CaCO3 mu trng

(hoc mt mu nh  vi),  mt vin km.

Dng ng nh git ln lt cho vo mi ng nghim mt t dung dch axit

clohiric,  lc nh,  quan st hin tng xy ra trong tng ng nghim.

Gii thch v vit cc phng trnh ho hc.

Th nghim 2  : Tnh ty mu ca nc Gia-ven.

Cho vo ng nghim khong 1  ml nc Gia-ven.  B tip vo ng mt ming vi

hoc giy mu.   yn mt thi gian.  Quan st hin tng.  Nu nguyn nhn.

Th nghim 3  : Bi tp thc nghim phn bit cc dung dch.

mi  nhm hc sinh lm th nghim c 4 bnh nh c y bng nt c ng

nh git.  Mi bnh cha mt trong cc dung dch NaBr, HCl,  NaI v NaCl

(khng ghi nhn).

Hy tho lun trong nhm hc sinh v cc ho cht,  dng c cn la chn, v

trnh t tin hnh th nghim  phn bit mi bnh cha dung dch g.

Tin hnh th nghim, ghi kt qu.  Lp li th nghim  kim tra kt qu.

II  - Vit tng trnh

Bi thc hnh s 4

Tnh cht cc hp cht
ca halogen

39Bi
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Kh thot ra t ni  la c cha hp cht lu  hunh ioxit

3 Khi  qut v nhm oxi.

3 Oxi,  ozon v hiro peoxit.  

3 Lu hunh v cc hp cht ca lu  hunh :

Hiro sunfua.

Oxit ca lu  hunh.

Axit sunfuric.

Mui  sunfat.

nhm  oxi
66Chng
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 Nguyn t ca nhng nguyn t trong nhm oxi  c cu

to nh th no ? Cu to nguyn t nh hng nh th no

n tnh cht ho hc ca cc nguyn t trong nhm ?

I - v tr Nhm oxi trong bng tun hon cc nguyn t 

Nhm oxi bao gm cc nguyn t oxi (O),  lu hunh (S),  selen (Se),  telu (Te)

v poloni (Po) thuc nhm VIA ca bng tun hon.  

oxi l nguyn t ph bin nht trn tri t, chim khong 20% th tch khng kh,

khong 50% khi lng v tri t,  khong 60% khi lng c th con ngi,

89% khi lng nc.  

Lu hunh c nhiu trong lng t.  Ngoi ra,  lu hunh c trong thnh phn

ca du th,  khi ni la,  c th sng (di dng cu ni kp S S lin kt

cc chui protein vi nhau).

Selen l cht bn dn rn,  mu nu .  Selen dn in km trong bng ti,  dn

in tt khi c chiu sng.

Telu l cht rn,  mu xm, thuc loi nguyn t him.

Poloni l nguyn t kim loi,  c tnh phng x.

II  - Cu to nguyn t ca nhng nguyn t trong nhm oxi

1 . Ging nhau

Nguyn t ca cc nguyn t trong nhm oxi c 6 electron  lp ngoi cng :

Obitan s  c 2 electron v obitan p c 4 electron (ns2np4),  trong  c 2 electron

c thn :

ns2
. . . np4

khi qut v nhm oxi40Bi



Khi tham gia phn ng vi nhng nguyn t c  m in nh hn, nguyn t

ca nhng nguyn t ny c kh nng thu thm 2 electron  c cu hnh

electron bn vng (ns2np6).  Cc nguyn t trong nhm oxi c tnh oxi ho v c

th to nn nhng hp cht,  trong  chng c s oxi ho 2 .

2. S khc nhau gia oxi v cc nguyn t trong nhm

Nguyn t nguyn t O khng c phn lp d.  Nguyn t ca nhng nguyn t

cn li (S,  Se,  Te) c phn lp d cn trng :

Nhng electron lp ngoi cng ca cc nguyn t S,  Se,  Te khi c kch thch,

chng c th chuyn n nhng obitan d cn trng  to ra lp ngoi cng c

4 hoc 6 electron c thn :

Electron lp ngoi cng  trng thi c bn Electron lp ngoi cng  trng thi kch thch

Do vy, khi tham gia phn ng vi nhng nguyn t c  m in ln hn,

nguyn t ca cc nguyn t S,  Se,  Te c kh nng to nn nhng hp cht c

lin kt cng ho tr,  trong  chng c s oxi ho +4 hoc +6.

ns2
np4

nd0

ns2
np3

nd1

ns1
np3

nd2

ns2
. . . np4

nd0
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III  - Tnh cht ca cc nguyn t trong nhm oxi

1 . Tnh cht ca n cht

Cc nguyn t trong nhm oxi l nhng nguyn t phi kim mnh (tr nguyn t

Po),  chng c tnh oxi ho mnh (tuy nhin yu hn so vi nhng nguyn t

halogen  cng chu k).  Tnh cht ny gim dn t oxi n telu.

2. Tnh cht ca hp cht

Hp cht vi hiro (H2S, H2Se, H2Te) l nhng cht kh,  c mi kh chu v

c hi.  Dung dch ca chng trong nc c tnh axit yu.

Hp cht hiroxit (H2SO4,  H2SeO4,  H2TeO4)  l nhng axit.  

Bng 6.1

Tm tt cu to nguyn t v tnh cht ca cc nguyn t trong nhm oxi

Bi tp

1 . Hy ghp cu hnh  electron  trng  thi  c bn vi  nguyn t thch  hp.

Cu hnh  electron Nguyn t

A.  [Ne]  3s2 3p4 a.     O

Oxi Lu hunh Selen Telu

K hiu  ho hc O S Se Te

Cu hnh  electron lp
ngoi  cng

2s22p4 3s23p4 4s24p4 5s25p4

 m in 3,44 2,58 2,55 2,1 0

Bn knh  nguyn t (nm) 0,066 0,1 04 0,1 1 7 0,1 37

Hp cht vi  hiro
H2O H2S H2Se   H2Te

Tnh  bn gim dn

1 56
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B.  1 s2 2s2 2p4 b.     Te

C.  [Kr]  4d1 0 5s2 5p4 c.     Se

D.  [Ar]  3d1 0 4s2 4p4 d.     S

2. Tnh cht no sau  y khng ng i  vi  nhm oxi  (nhm VIA) ?

T nguyn t oxi  n nguyn t telu  :

A.   m in  ca nguyn t gim dn.

B.  Bn knh  nguyn t tng dn.

C. Tnh bn  ca hp cht vi  hiro tng dn.

D.  Tnh  axit ca hp cht hiroxit gim dn.

3. Hy gii  thch  v sao :

a)  Trong hp cht OF2,  nguyn t oxi  c s oxi  ho +2 ?

b)  Trong hp cht SO2,  nguyn t lu  hunh c s oxi  ho +4 ?

4. Hy gii  thch  v sao :

a)  Trong hp cht cng ho tr  vi  nhng nguyn t c  m in  nh hn,  cc nguyn

t trong nhm oxi  c s oxi  ho l 2  ?

b)  Trong hp cht cng ho tr  vi  nhng nguyn t c  m in  ln  hn,  cc nguyn

t trong nhm oxi  (S,  Se,  Te)  c s oxi  ho l +4 v cc i  l + 6 ?

5. C nhng cu  hnh  electron sau  y :

a)  1 s22s22p63s23p4 ;

b)  1 s22s22p63s23p33d1 ;

c)  1 s22s22p63s13p33d2.

Hy cho bit :

Cu hnh  electron vit  trn  l ca nguyn t nguyn t no ?

Cu  h nh  electron  no  trng  thi  c bn  ? Cu  h nh  electron  no  trng  thi

kch  thch  ?
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 Cu hnh electron nguyn t ca nguyn t oxi  cho chng
ta bit c tnh cht ho hc c bn ca oxi  l g ?

 Kh oxi  c vai  tr quan trng nh th no i  vi  i  sng
v sn xut ? 

 Phng php iu ch oxi  nh th no ?

I  - Cu to phn t oxi

Nguyn t oxi c cu hnh electron 1 s22s22p4,  lp ngoi cng c 2 electron c
thn.  Hai nguyn t O lin kt cng ho tr khng cc,  to thnh phn t O2.
Cng thc cu to ca phn t oxi c th vit l :  O=O

II  - Tnh cht Vt l v trng thi t nhin ca oxi

1 . Tnh cht vt l

Oxi l cht kh khng mu, khng mi,  nng hn khng kh .
Di p sut kh quyn, oxi ho lng  nhit  183oC.

Kh oxi tan t trong nc (100 ml nc  20oC v 1  atm ho tan c 3,1  ml kh
oxi.   tan S = 0,0043  g/100 g H2O).

2. Trng thi t nhin

Oxi trong khng kh l sn phm ca qu trnh quang hp.  Cy xanh l nh my
sn xut cacbohirat v oxi t cacbon ioxit v nc di tc dng ca nh sng
mt tri.  Nh s quang hp ca cy xanh m lng kh oxi trong khng kh hu
nh khng i :

6CO2 + 6H2O C6H12O6 + 6O2

III  - Tnh cht ho hc ca oxi

Nguyn t oxi c  m in ln (3,44),  ch ng sau flo (3,98).  Khi tham gia
phn ng, nguyn t O d dng nhn thm 2e.  Do vy,  oxi l nguyn t phi kim
hot ng,  c tnh oxi ho mnh.  Trong cc hp cht (tr hp cht vi flo v hp
cht peoxit),  nguyn t oxi c s oxi ho l 2.

nh sng


= 
32

(d   1,1)
29

oxi41Bi



oxi tc dng vi hu ht cc kim loi (tr Au, Pt,  . . .)  v phi kim (tr halogen).
Oxi tc dng vi nhiu hp cht v c v hu c.  

Qu trnh oxi ho cc cht u to nhit,  phn ng c th xy ra nhanh hay 
chm khc nhau ph thuc vo cc iu kin :  nhit ,  bn cht v trng thi
ca cht.

Di y l mt s th d minh ho cho tnh oxi ho ca oxi.

1 . Tc dng vi kim loi

Na v Mg chy sng chi trong kh oxi,  to ra hp cht ion l oxit.

2. Tc dng vi phi kim

Nhiu phi kim chy trong kh oxi to ra oxit,  l nhng hp cht lin kt cng

ho tr c cc (hnh 6.1  v 6.2)  :

Hnh 6.1 . Lu hunh chy trong oxi Hnh 6.2. Cacbon chy trong oxi

3. Tc dng vi hp cht 

 nhit  cao,  nhiu hp cht chy trong kh oxi to ra oxit,  l nhng hp cht

lin kt cng ho tr c cc.

+ 

+ 

o0 0 4 2t
2 2C O CO

+ 

+ 

o0 0 4 2t
2 2S O SO

+ 

+ 

o0 0 5 2t
2 2 54 P 5O 2 P O

+ 

+ 

o0 0 2 2t
22Mg O 2MgO

o0 0 1 2t
2 24Na O 2Na O

+ 

+ 
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IV - ng dng ca oxi 

Oxi c vai tr quyt nh i vi s sng ca con ngi v ng vt.  Mi ngi

mi ngy cn t 20  30 m3 khng kh  th.

Hng nm, trn th gii sn xut hng chc triu tn oxi  p ng nhu cu i

sng v sn xut (hnh 6.3)

Hnh 6.3.  S  ng dng ca oxi trong i sng v sn xut

V - iu ch oxi

1 . Trong phng th nghim

Trong phng th nghim, ngi ta iu ch oxi bng phn ng phn hu nhng

hp cht cha oxi,  km bn vi nhit nh KMnO4,  KClO3,  H2O2,. . .

Th d :

un nng KMnO4 hoc KClO3 vi cht xc tc l MnO2 :

2KMnO4  K2MnO4 + MnO2 + O2

2KClO3 2KCl + 3O2

Phn hu hiro peoxit (H2O2)  vi cht xc tc l MnO2 :

2H2O2 2H2O + O22
xc tc :  MnO

2
xc tc :  MnO

Thuc n nhin liu tn la 5%

Han, ct kim loai 5%

Y khoa 1 0%

Cng nghip hoa cht 25%

Luyn thep 55%

 +  

+  +
2 4 2 20

2 2 2 22H S 3 O 2 S O 2H O

+  +2 5 2 2 2C H OH 3O 2CO 3H O
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Khng kh
long

Khng kh kh
khng co CO2

Khng kh

N2 Ar O2

196oC 186oC 183oC (nhit  si)

Hnh 6.4.  iu ch oxi bng cch phn hu kali pemanganat.

2. Trong cng nghip 

a) T khng kh

Khng kh sau khi  loi b CO2,  bi v hi nc, c ho lng.  Chng ct

phn on khng kh lng, thu c kh oxi  183oC.  Kh oxi c vn chuyn

trong nhng bnh thp c dung tch 100 lt di p sut 150 atm (xem s  sn

xut oxi t khng kh).  

S  sn xut oxi t khng kh :

Loi b CO2 bng cch cho khng kh i qua dung dch NaOH.

Loi b hi nc di dng nc   nhit  25oC.

Ho lng khng kh.

Chng ct phn on.

BngKMnO4

O2

H2O
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b) T nc

in phn nc (nc c ho tan cht in li,  nh H2SO4 hoc NaOH  tng

tnh dn in ca nc) ngi ta thu c kh oxi  cc dng (anot)  v kh

hiro  cc m (catot)  :

2H2O 2H2 + O2

Bi tp

1 . Hy gii  thch  :

a)  Cu to ca phn t oxi.

b)  Oxi  l phi  kim c tnh  oxi  ho mnh.  Ly th d  minh  ho.

2. Trnh  by nhng phng php iu  ch oxi  :

a)  Trong phng th nghim.

b)  Trong cng nghip.

3. Thm 3,0 g  MnO2 vo 1 97 g  hn  hp mui  KCl  v KClO3.  Trn  k v un nng hn hp

n phn ng hon ton,  thu  c cht rn  cn nng 1 52 g.  Hy xc nh  thnh phn

phn trm khi  lng ca hn hp mui   dng.

4. So snh  th tch  kh oxi  thu  c (trong  cng iu  kin  nhit  v p sut)  khi  phn

hu hon ton KMnO4,  KClO3,  H2O2 trong cc trng hp sau  :

a)  Ly cng khi  lng cc cht em phn hu.

b)  Ly cng lng cc cht em phn hu.

5*. t chy hon  ton m gam cacbon trong V l t kh oxi  (iu  kin  tiu  chun),  thu  c

hn hp kh A c t khi  i  vi  oxi  l 1 ,25.

a)  Hy xc nh  thnh phn phn trm theo th tch  cc kh c trong hn hp A.

b)  Tnh  m v V.  Bit rng khi  dn  hn hp kh A vo bnh  ng dung  dch  Ca(OH)2 d

to thnh 6 g  kt ta trng.

in phn
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 Ozon (O3)  v hiro peoxit (H2O2)  c tnh cht ho hc c
bn no v c dng  lm g ?

I  - OZON

Oxi (O2)  v ozon (O3)  l hai dng th hnh ca nguyn t oxi.

1 . Cu to phn t ca ozon

Phn t ozon c ba nguyn t oxi lin kt vi nhau.  Nguyn t oxi trung tm to

nn mt lin kt cho nhn vi mt trong hai nguyn t oxi v hai lin kt cng

ho tr vi nguyn t oxi cn li :

2. Tnh cht ca ozon

a) Tnh cht vt l

ozon l cht kh,  mi c trng, mu xanh nht.   nhit  112oC, kh ozon

ho lng c mu xanh m. Ozon tan trong nc nhiu hn oxi gn 16 ln (100 ml

nc  0oC ho tan c 49 ml kh ozon).

b) Tnh cht ho hc

Trn tng cao ca kh quyn, O3 c to thnh t O2 do nh hng ca tia cc

tm (UV) hoc s phng in trong cn dng :

3O2 2O3

O3 l mt trong nhng cht c tnh oxi ho rt mnh v mnh hn O2 .

Th d :

O3 oxi ho hu ht cc kim loi (tr Au v Pt).   iu kin bnh thng, O2

khng oxi ho c Ag, nhng O3 oxi ho Ag thnh Ag2O :

2Ag + O3  Ag2O + O2

UV


Lin kt cho nhn          O       Lin kt cng ho tr

O            O

OZON v HIRO PEOXIT42Bi



 O2 khng oxi ho c ion I
 trong dung dch, nhng O3 oxi ho ion I

 thnh I2 :

3. ng dng ca ozon

Khng kh cha mt lng rt nh ozon (di 106% theo th tch)  c tc dng
lm cho khng kh trong lnh.  Vi lng ozon ln hn s gy c hi vi 
con ngi.

Trong thng mi,  ngi ta dng ozon  ty trng cc loi tinh bt,  du n v
nhiu cht khc.

Trong i sng, ngi ta dng ozon  kh trng nc n, kh mi, bo qun hoa
qu. Trong y khoa, ozon c dng cha su rng.

II  - Hiro peoxit

1 . Cu to phn t ca hiro peoxit

Hiro peoxit (nc oxi gi)  c cng thc phn t l H2O2.  Cng thc cu to
ca phn t l :

Lin kt gia cc nguyn t H v nguyn t O l lin kt cng ho tr c cc
(cp electron chung lch v pha nguyn t O).

2. Tnh cht ca hiro peoxit

a) Tnh cht vt l

Hiro peoxit l cht lng khng mu, nng hn nc (D = 1 ,45  g/cm3),  ho rn
  0,48oC, tan trong nc theo bt k t l no.

b) Tnh cht ho hc

 Hiro peoxit l hp cht t bn,  d b phn hu thnh H2O v O2,  phn ng
to nhiu nhit.  S phn hu H2O2 s xy ra nhanh nu c mt cht xc tc :

2H2O2 2H2O + O2

Phn ng ny c dng  iu ch oxi trong phng th nghim.

2
xc tc :  MnO

H

O       O

H

1 0 0 2 0

3 2 2 22K I O H O I 2KOH O
 
+ +  + +
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 S oxi ho ca nguyn t oxi trong H2O2 l 1 ,  l s oxi ho trung gian gia

cc s oxi ho 2 v 0 ca nguyn t oxi.  V vy,  H2O2 va c tnh oxi ho,  va

c tnh kh :

H2O2 c tnh oxi ho khi tc dng vi cht kh.  Th d :

H2O2 c tnh kh khi tc dng vi cht oxi ho.  Th d :

3. ng dng ca hiro peoxit

Hng nm,  cc  nc trn th gii sn xut c 720 000 tn H2O2 (quy ra

nguyn cht).

Nhng ng dng ca hiro peoxit lin quan n tnh oxi ho ca n :

 28% dng lm cht ty trng bt giy.

 20% dng ch to nguyn liu ty trng trong bt git.

 19% dng ty trng t si,  lng, len,  vi.

 17% dng lm cht bo v mi trng, khai thc m.

 16% dng trong cc ngnh cng ngh ho cht,  kh trng ht ging trong

nng nghip,  cht bo qun nc gii kht,  trong y khoa dng lm cht st

trng (dung dch H2O2 3%),. . .

Bi tp

1 . Hiro peoxit c th tham gia nhng phn ng ho hc :

H2O2 + 2KI  I2 + 2KOH (1 )

H2O2 + Ag2O  2Ag + H2O + O2 (2)

Tnh cht ca H2O2 c din  t ng nht l :

A.  Hiro peoxit ch c tnh  oxi  ho.

B.  Hiro peoxit ch c tnh  kh.

 + +

+ +  + +

1 7 2 0

2 2 4 2 4 4 2 2 4 25H O 2KMnO 3H SO 2MnSO 5O  K SO  + 8H O

1 1 0 0

2 2 2 2 2Ag O H O 2Ag H O O
+ 

+  + +

  

+  +

1 1 0 2

2 2 2H O 2KI I 2KOH

 +  +

+  +

1 3 2 5

2 2 2 2 3H O KNO H O KNO
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C.  Hiro peoxit khng c tnh  oxi  ho,  khng c tnh  kh.

D.  Hiro peoxit va c tnh  oxi  ho,  va c tnh  kh.

2. C hai  bnh,  mt ng kh oxi,  mt ng kh ozon.  Hy gii  thiu  thuc th  phn bit
tng kh.

3. Hy dn ra nhng phn ng ho hc  chng minh cho tnh cht ca cc cht sau :

a)  Oxi  v ozon cng c tnh  oxi  ho,  nhng ozon c tnh  oxi  ho mnh hn oxi.

b)  Nc v hiro peoxit cng c tnh  oxi  ho,  nhng hiro peoxit c tnh  oxi  ho mnh
hn nc.

4. Ozon v hiro peoxit c nhng tnh  cht ho hc no ging nhau,  khc nhau ? Ly th
d  minh ho.

5. C hn hp kh oxi  v ozon.  Sau  mt thi  gian,  ozon b  phn hu ht,  ta c mt cht
kh duy nht c th tch  tng thm 2%.  

Hy xc nh  thnh phn phn trm theo th tch  ca hn  hp kh ban u.  Bit cc
th tch  kh c o  cng iu  kin  nhit ,  p sut.

6*. Hn hp kh A gm c O2 v O3,  t khi  ca hn hp kh A i  vi  hiro l 1 9,2.  Hn
hp kh B gm c H2 v CO,  t khi  ca hn hp kh B i  vi  hiro l 3,6.

a)  Tnh  thnh phn phn trm theo th tch  cc kh trong hn hp A v hn hp B.

b)  Tnh  s mol  hn hp kh A cn dng   t chy hon ton 1  mol  hn hp kh B.

Cc th tch  kh c o trong  cng iu  kin  nhit ,  p sut.

* Pha trn  tng i  lu  v phn  di  tng bnh  lu    cao 20  30 km l tng
ozon.  Tng ozon  ng vai  tr cc k quan  trng,  n c tc dng nh l chn  bo
v cho s sng trn  b mt tri  t,  ngn  khng cho tia cc tm t v  tr  thm
nhp tri  t :

*  Trn  mt t,  nhng kh thi  ca ng c t,  xe my c CO,  NO.  Kh NO
c h nh  thnh  l   do  s kt hp trc  ti p ca N 2 v O2 trong xi -l anh  ca
ng c t trong :

Trong khng kh,  n i t monooxit b  oxi  ho thnh  ni t ioxi t NO2 :

nh  sng mt tri  phn  hu NO2 thnh  gc oxi  t do :

 +
inh  sng

2 mt tri
NO NO O

+ 2 22NO O 2NO

+ 2 2N O 2NO

 +
iUV

3 2O O O
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Gc oxi  t do kt hp vi  O2 to thnh  O3 :

tng thp (trn  mt t)  th ngc l i ,  O3 l  cht  nhim.  N cng vi  nhng
hp cht oxi t n i t gy nn  m  quang ho bao ph  bu  tri  thnh  ph trong
nhng ngy h khng gi.  M  quang ho gy au  c bp,  mi ,  cung hng,
 l  ngun  gc ca bnh  kh th.

Ozon  cng ging cacbon  ioxi t,  l  cht kh gy hiu  ng nh knh.  Nng  O3

trong kh quyn  tng l n  2  l n  th nhit  mt t tng thm 1 oC.

S ph hu tng ozon
Mt trong nhng nguyn  nhn  lm suy gim tng ozon  l do s dng hp cht
CFC (cloflocacbon),  nh CCl2F2 ,  CCl3F,. . .  c tn  chung l freon.  Freon  l cht
sinh  hn,  c dng trong t  l nh,  my iu  ho,. . .  Khi  thi  kh freon  vo tng
i  lu,  n dn  khuych  tn  sang tng bnh  lu.  y,  di  tc dng ca tia cc
tm,  n b  phn  hu thnh  gc t do :

Gc t do ph hu ozon  :

Gc t do sinh ra li
tip tc thc hin phn ng
dy chuyn vi  O3 .  Mi  gc

ph hu hng nghn,
hng chc nghn phn t O3

gy ra hin tng thng tng
ozon.  Bc x cc tm ca v
tr  qua nhng l thng ny
ti  mt t gy ra bnh ung
th da,  hu hoi  mt,.. .

Cng c quc t v mi
trng  cm sn  xut hp cht CFC,  nhng vi  khi  lng CFC hin  c trong
kh quyn  s tip tc ph hu tng ozon  ti  hng trm nm sau.

Cl


Cl


  
+  + 2ClO O Cl O

 
+  +3 2Cl O ClO O

Cl


 
 +

UV
2 2 2CCl F Cl CCl F

Cl


+ 
i

2 3O O O
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Hnh 6.5.  Bu tri ban ngy  thnh ph Los Angeles (Hoa K)
thng b bao ph bi lp m quang ho dy c
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 Cu to phn t v tnh cht vt l ca lu hunh bin i
th no theo nhit  ? Tnh cht ho hc ca lu hunh
c g c bit ?

I  - Tnh cht vt l ca lu hunh

1 . Hai dng th hnh ca lu hunh

Lu hunh c hai dng th hnh :  Lu hunh t phng (S)  v lu hunh n
t (S).  Chng khc nhau v cu to tinh th v mt s tnh cht vt l,  nhng
tnh cht ho hc ging nhau.

Hai dng lu hunh S v S c th bin i qua li vi nhau theo iu kin
nhit  (xem bng sau).

2.  nh  hng ca  nh it    i  vi  cu  to  phn  t v  tnh  cht 
vt l  ca lu hunh

Th nghim :

Cho mt mu nh lu hunh vo ng nghim ri un trn ngn la n cn.
Quan st hin tng ta thy :

Cu to tinh  th 
v tnh cht vt l

Lu hunh t phng (S ) Lu hunh n t (S )

Cu to tinh  th

Khi  lng ring 2,07 g/cm3 1 ,96 g/cm3

Nhit  nng chy 11 3oC 11 9oC

Nhit  bn di  95,5oC t 95,5 n 1 1 9oC

lu hunh43Bi



nhit  thp hn nhit  nng chy (di 113oC), S v  S l cht rn, mu vng.

Phn t lu hunh gm 8  nguyn t lin kt cng ho tr vi nhau to thnh

mch vng (hnh 6.6)  :

Hnh 6.6. M hnh cu to vng ca phn t lu hunh S8

nhit  119oC, lu hunh nng chy thnh cht lng mu vng, rt linh ng.

nhit  ny, cc phn t S8 chuyn ng trt trn nhau rt d dng.

nhit  1 87oC, lu hunh lng tr nn qunh nht,  c mu nu .  nhit

 ny,  mch vng ca phn t S8 b t gy to thnh nhng chui c 8

nguyn t S.  Nhng chui ny lin kt vi nhau to thnh phn t ln,  cha

ti hng triu nguyn t (Sn).  Nhng phn t Sn chuyn ng rt kh khn

(hnh 6.7)  :

Hnh 6.7. S bin i S8 thnh Sn

nhit  445oC, lu hunh si.  nhit  ny cc phn t ln Sn b t gy

thnh nhiu phn t nh bay hi.  Th d,   1400oC hi lu hunh l nhng phn

t S2,   nhit  1700
oC hi lu hunh l nhng nguyn t S.

 n gin,  ngi ta dng k hiu S m khng dng cng thc phn t S8 trong

cc phn ng ho hc.
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Phn t lu hunh (S8 )

c cu to vng

Chui c 8 nguyn t lu hunh Phn t ln c n 
nguyn t S : Sn



II  - Tnh cht ho hc ca lu hunh

Nguyn t S c cu hnh electron l 1 s22s22p63s23p4.  trng thi c bn,
nguyn t S c 2 electron c thn.  trng thi kch thch,  nguyn t S c 4
hoc 6 electron c thn.

Bi vy,  trong cc hp cht ca S vi nhng nguyn t c  m in nh hn
(kim loi,  hiro,. . .),  nguyn t S c s oxi ho 2.

Trong cc hp cht cng ho tr ca S vi nhng nguyn t c  m in ln
hn (oxi,  clo,. . .),  nguyn t S c s oxi ho +4 hoc +6.

Nh vy, n cht lu hunh (s oxi ho = 0)  c s oxi ho trung gian gia 2
v +6.  Khi tham gia phn ng ho hc,  n th hin tnh oxi ho hoc tnh kh.

1 . Lu hunh tc dng vi kim loi v hiro

Lu hunh tc dng vi nhiu kim loi v hiro  nhit  cao,  sn phm l

mui sunfua hoc hiro sunfua (hnh 6.8  v 6.9)  :

Lu hunh tc dng vi thu ngn  nhit  thng to mui thu ngn(II)

sunfua :  
+ 

+ 

0 0 2 2

Hg S Hg S

+ 

+ 

0 0 1 2

2 2H S H S

0 0 3 2

2 32Al 3S Al S
+ 

+ 
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Hnh 6.9.  Lu hunh tc dng vi hiro
Hnh 6.8.  Lu hunh tc dng 

vi nhm



Trong nhng th d trn,  s oxi ho ca nguyn t S gim t 0 xung 2.  
S th hin tnh oxi ho.

2. Lu hunh tc dng vi phi kim

nhit  thch hp,  lu hunh tc dng c vi mt s phi kim nh oxi,
clo,  flo :

Trong nhng phn ng trn, s oxi ho ca nguyn t S tng t 0 n +4 hoc +6.
S th hin tnh kh.

III  - ng dng ca lu hunh

Lu hunh l nguyn liu quan trng cho nhiu ngnh cng nghip :

 90% lng lu hunh sn xut c dng  iu ch H2SO4.

 10% lng lu hunh cn li c dng  lu ho cao su,  ch to dim, sn
xut cht ty trng bt giy,  cht do ebonit,  dc phm, phm nhum, cht
tr su v cht dit nm trong nng nghip,  . . .

IV - Sn xut lu hunh

1 . Khai thc lu hunh

 khai thc lu hunh dng t do trong lng t,  ngi ta dng h thng thit
b nn nc siu nng (170oC) vo m lu hunh  y lu hunh nng chy
ln mt t (phng php Frasch).

2. Sn xut lu hunh t hp cht

Trong cng nghip luyn kim mu, ngi ta thu c mt lng ln sn phm
ph l SO2.  Trong kh t nhin,  ngi ta cng tch ra c mt lng ng k
kh H2S.  T nhng kh ny,  iu ch ra lu hunh.

a) t H2S trong iu kin thiu khng kh :

2H2S + O2  2S + 2H2O

b) Dng H2S kh SO2 :

2H2S + SO2  3S + 2H2O

Phng php ny cho php thu hi trn 90% lng lu hunh c trong cc kh

thi c hi SO2 v H2S.

0 0 6 1

2 6S 3 F S F
+ 

+ 

0 0 4 2

2 2S O S O
+ 

+ 

1 71



Bi tp

1 . Cu hnh  electron nguyn t no l ca lu  hunh  trng thi  kch  thch  ?

A. 1 s2 2s2 2p6 3s2 3p4

B. 1 s2 2s2 2p4

C. 1 s2 2s2 2p6 3s2 3p3 3d1

D. 1 s2 2s2 2p6 3s2 3p6

Hy chn cu  tr li  ng.

2. Ta c th d on s thay i  v khi  lng ring,  v th tch  d in  ra nh th no khi

gi lu  hunh n t (S)  vi  ngy  nhit  phng ?

3. Hy vit cc phng trnh ho hc biu  din  s bin i  s oxi  ho ca nguyn t lu

hunh theo s  sau  :

4. un nng mt hn  hp bt gm 2,97 g  Al  v 4,08 g  S trong  mi  trng kn  khng c

khng kh,  c sn phm l hn hp rn  A.  Ngm A trong dung dch  HCl  d,  thu  c

hn hp kh B.

a)  Hy vit phng trnh  ho hc ca cc phn ng.

b)  Xc nh  thnh  phn  nh  tnh  v khi  lng cc cht trong hn hp A.

c)  Xc nh  thnh  phn nh  tnh  v th tch  cc cht trong hn hp kh B  iu  kin

tiu  chun.

 + +

   
0 2 0 4 6

(1) (2) (3) (4)S S S S S
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Nhiu  ni  trn  th gii ,  lu  hunh  lng ng thnh  nhng m ln.  Nhng m
ny nm gia lp  su  hng trm mt trong lng t,  do vy vic khai  thc l
thin  l rt kh khn.  Hecman (1 851 -1 91 4)   pht minh  ra phng php khai
thc lu  hunh  rt h iu  qu,  c gi  l  phng php Frasch  (hnh  6.1 0).

Ngi  ta khoan  nhng l khoan  su  ti  m lu  hunh  ri  t vo  h thng
thit b  gm ba ng ng tm lng vo nhau  c ng knh  ln  lt l  2 ,5  cm ;
7,5  cm v 1 5  cm.  Nc siu  nng (1 70oC) c nn  vo ng ngoi  cng  lm
nng chy lu  hunh.  Khng kh c nn  vo ng trung tm  to p sut cao.
Hn  hp bt ca khng kh,  nc v lu  hunh  nng chy c y ln  mt t
qua ng cn  li .  Tch  lu  hunh  nng chy ra khi  hn  hp,  c lu  hunh  c
 tinh  khit 99,5%.

Hin  nay,  hn  80% khi  lng lu  hunh  c sn  xut trn  th gii  bng
phng php Frasch.

Hnh 6.1 0. Thit b khai thc 
lu hunh (phng php Frasch)

T liu

khai  thc lu hunh trong lng t
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 Hiro sunfua c nhng tnh cht ho hc c trng no ?
Nhng phn ng ho hc no c th minh chng cho
nhng tnh cht ny ?

I  - Cu to phn t

Phn t hiro sunfua (H2S) c cu to tng t phn t H2O.  Nguyn t S c 

2 electron c thn  phn lp 3p to ra 2  lin kt cng ho tr vi 2 nguyn t H.

Trong hp cht ny,  nguyn t S c s oxi ho 2.

II  - Tnh cht vt l 

Hiro sunfua l kh khng mu,  mi trng thi,  nng hn khng kh

. Ho lng   60
o
C, ho rn   86

o
C. Kh H2S tan trong nc 

( 20oC v 1atm, kh hiro sunfua c  tan S = 0,38 g/100 g H2O).  Kh H2S rt

c,  khng kh c cha mt lng nh kh ny c th gy ng c nng cho

ngi v ng vt.  

III  - Tnh cht ho hc

1 . Tnh axit yu

Hiro sunfua tan trong nc to thnh dung dch axit rt yu (yu hn axit

cacbonic),  c tn l axit sunfuhiric (H2S).

Axit sunfuhiric tc dng vi kim to nn 2 loi mui :  mui trung ho,  nh

Na2S cha ion S2
 v mui axit,  nh NaHS cha ion HS.

2. Tnh kh mnh

Trong hp cht H2S, nguyn t lu hunh c s oxi ho thp nht l 2. 

Khi tham gia phn ng ho hc, tu thuc vo bn cht v nng  ca cht oxi ho,



34
(d = 1,17)

29

Hiro sunfua44Bi



nhit ,. . .  m nguyn t lu hunh c s oxi

ho 2 c th b oxi ho thnh lu hunh

t do  ( ) ,  hoc  lu  hunh c  s oxi  ho

+4 ( ), hoc lu hunh c s oxi ho +6 ( ).

V vy,  hiro sunfua c  tnh  kh mnh .

Cc th d sau y chng minh cho tnh kh

ca hiro sunfua :

 Dung dch axit sunfuhiric tip xc vi khng

kh,  n dn tr nn vn c mu vng, do oxi

ca khng kh  oxi ho H2S thnh :

 nhit  cao,  kh H2S chy trong khng

kh vi ngn la xanh nht,  H2S b  oxi  ho thnh SO2 :

Nu khng cung cp  khng kh hoc  nhit  khng cao lm th H2S b oxi

ho thnh :

 Clo c th oxi ho H2S thnh H2SO4 :

IV - Trng thi t  nhin. iu ch

Trong t nhin,  hiro sunfua c trong mt s nc sui,  trong kh ni la,  

kh thot ra t cht protein b thi ra,. . .

 + 

+ +  +

2 0 6 1

2 2 2 2 4H S 4Cl 4H O H S O 8HCl

 

+  +

o2 0 2 0t
22 22H S O 2H O 2S

0
S

  +

+  +

o2 0 2 4t
22 2 22H S 3O 2H O 2 S O

 

+  +

2 0 2 0

22 22H S O 2H O 2S

0
S

6
S
+4

S
+

0
S

2
( S )
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HCl

FeS

H2O

Bt S

Hnh 6.1 1 .  H2S chy trong iu kin

thiu khng kh.



Trong cng nghip khng sn xut hiro sunfua.  Trong phng th nghim iu

ch bng phn ng ca dung dch axit clohiric vi st(II)  sunfua :

FeS + 2HCl  FeCl2 + H2S 

V - Tnh cht ca mui sunfua

Mui sunfua ca cc kim loi nhm IA, IIA (tr Be) nh Na2S, K2S tan trong

nc v tc dng vi cc dung dch axit HCl,  H2SO4 long sinh ra kh H2S :

Na2S + 2HCl  2NaCl + H2S 

Mui sunfua ca mt s kim loi nng nh PbS, CuS, . . .  khng tan trong nc,

khng tc dng vi dung dch HCl,  H2SO4 long.

Mui sunfua ca nhng kim loi cn li nh ZnS, FeS, . . .  khng tan trong nc,

nhng tc dng vi dung dch HCl,  H2SO4 long sinh ra kh H2S :

ZnS + H2SO4  ZnSO4 + H2S 

Mt s mui sunfua c mu c trng :  CdS mu vng,  CuS,  FeS,  Ag2S,  . . .

mu en.  

Bi tp

1 . Cho phn ng ho hc :

H2S + 4Cl2 + 4H2O  H2SO4 + 8HCl

Cu no din  t ng tnh  cht ca cc cht phn ng  ?

A. H2S l cht oxi  ho,  Cl2 l cht kh ;

B.  H2S l cht kh,  H2O l cht oxi  ho ;

C.  Cl2 l cht oxi  ho,  H2O l cht kh ;

D.  Cl2 l cht oxi  ho,  H2S l cht kh.

2. Bc tip xc vi  khng kh c H2S b  bin  i  thnh Ag2S mu en  :

4Ag + 2H2S + O2  2Ag2S + 2H2O
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Cu no din  t ng tnh  cht ca cc cht phn ng  ?

A.    Ag  l cht oxi  ho,  H2S l cht kh ;

B.    H2S l cht kh,  O2 l cht oxi  ho ;

C.    Ag  l cht kh,  O2 l cht oxi  ho ;

D.    H2S va l cht oxi  ho,  va l cht kh,  cn Ag l cht kh.

3. Dn kh H2S vo dung  dch  hn hp KMnO4 v H2SO4, nhn thy mu tm ca dung

dch chuyn sang khng mu v c vn c mu vng.  Hy :

a)  Gii  thch  hin  tng quan  st c.

b)  Vit phng trnh  ho hc biu  din  phn ng.

c)  Cho bit vai  tr ca cc cht phn ng H2S v KMnO4.

4. C bn dung dch  long ca cc mui  NaCl,  KNO3,  Pb(NO3)2,  CuSO4.  Hy cho bit

c hin  tng g xy ra v gii  thch  khi  cho :

a)  Dung dch  Na2S vo mi  dung dch  cc mui  trn.

b)  Kh H2S i  vo mi  dung dch  cc mui  trn.

5. Cho hn  hp FeS v Fe tc dng vi  dung dch  HCl  (d),  thu  c 2,464 l t hn  hp

kh  iu  kin  tiu  chun.  Dn hn hp kh ny i  qua dung dch  Pb(NO3)2 (d),  sinh

ra 23,9 g  kt ta mu en.

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

b)  Hn hp kh thu  c gm nhng kh no ? Tnh  t l s mol  cc kh trong  hn  hp.

c)  Tnh  thnh phn phn trm theo khi  lng ca hn hp rn  ban u.
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 Lu hunh ioxit (SO2),  lu  hunh  trioxit (SO3)  c cu
to phn t v tnh cht ho hc no ? Nhng phn ng
ho hc no c th chng minh iu  ny ?

 Axit sunfuric long v c c nhng tnh cht ho hc no ?
Dn ra nhng phn ng v vit cc phng trnh ho hc.

I  - Lu hunh ioxit

1 . Cu to phn t 

Nguyn t lu hunh  trng thi kch thch c 4 electron c thn  cc phn

lp 3p v 3d :  . . .  3s2 3p3 3d1 .  Nhng electron c thn ny ca nguyn t S lin

kt vi 4 electron c thn ca hai nguyn t O to thnh bn lin kt cng ho

tr c cc :

 Cng thc cu to :  

Cng thc cu to ca SO2 cn c th
biu din nh sau :

 Trong hp cht SO2,  nguyn t lu

hunh c s oxi ho +4.

2s2

2s2

3s2
3p3

3d1

2p4

2p4

. . .O

.. .S

. . .O

S

O O

S (*)

O O

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

Hp cht c oxi
ca lu hunh

45Bi



2. Tnh cht vt l 

Lu hunh ioxit hay kh sunfur l cht kh khng mu, mi hc,  nng hn hai

ln khng kh (d = ),  ho lng  10oC.

Lu hunh ioxit tan nhiu trong nc (1  th tch nc  20oC ho tan c 

40 th tch kh SO2).

Lu hunh ioxit l kh c,  ht th phi khng kh c SO2 s gy vim ng

h hp.

3. Tnh cht ho hc 

a) Lu hunh ioxit l oxit axit

SO2 tan trong nc to thnh dung dch axit sunfur (H2SO3)  :

SO2 +  H2O H2SO3

H2SO3 l axit yu (mnh hn axit sunfuhiric) v khng bn (ngay trong dung

dch, H2SO3 cng b phn hu thnh SO2 v H2O).

SO2 tc  dng vi  dung dch baz,  to nn 2  loi  mui :  mui trung ho,

nh Na2SO3 ,  cha ion sunfit ( )  v mui axit,  nh NaHSO3 ,  cha ion

hirosunfit ( ) .

b) Lu hunh ioxit l cht kh v l cht oxi ho

Trong hp cht SO2,  nguyn t lu hunh c s oxi ho +4,  l s oxi ho trung

gian gia cc s oxi ho 2 v +6.  Do vy,  khi tham gia phn ng oxi ho  kh,

SO2 c th b kh hoc b oxi ho.

Th d :

Lu hunh ioxit l cht kh khi tc dng vi nhng cht oxi ho mnh, nh

halogen, kali pemanganat,. . .  :

Lu hunh ioxit l cht oxi ho khi tc dng vi cht kh mnh hn,  nh

H2S,  Mg,. . .  :

+  +

+ + + + +

+ +  +

+ +  + +

4 0 1 6

2 42 2 2

4 7 6 2 6

44 42 2 2 4 2

SO B r 2H O 2HBr H SO

5SO 2KMnO 2H O K SO 2MnSO 2H SO

3HSO

2
3SO 

64
2, 2

29
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4. Lu hunh ioxit  cht gy  nhim

Lu hunh ioxit l mt trong cc cht ch yu gy  nhim mi trng.  N

c sinh ra do s t chy cc nhin liu ho thch (than, du,  kh t),  thot

vo bu kh quyn v l mt trong nhng nguyn nhn chnh gy ra ma axit.

Ma axit tn ph nhiu rng cy,  cng trnh kin trc bng  v kim loi,  bin

t ai trng trt thnh nhng vng hoang mc.  Khng kh c SO2 gy hi cho

sc kho con ngi (gy vim phi,  mt,  da).

5. ng dng v iu ch lu hunh ioxit

a) ng dng

Lu hunh ioxit c dng  :

 Sn xut axit sunfuric.

 Ty trng giy,  bt giy.

 Chng nm mc cho lng thc,

thc phm,.. .

b) iu ch

 Trong phng th nghim, SO2 c

iu ch bng cch un nng dung

dch axit H2SO4 vi mui Na2SO3

(hnh 6.12).

Na2SO3 + H2SO4  Na2SO4 + H2O + SO2

Thu SO2 vo  bnh bng  cch y khng kh.

 Trong cng nghip,  SO2 c iu ch bng cch :

 t chy lu hunh.

 t qung sunfua kim loi,  nh pirit st (FeS2)  :

4FeS2 + 11O2  2Fe2O3 + 8SO2

4 2 0

2 2 2
4 0 0 2

2

SO 2H S 3S 2H O

SO 2Mg S 2MgO

+ 

+ +

+  +

+  +
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Na2SO3

SO2

Bng tm
dd NaOH

SO2

dd H2SO4

Li
aming

Na2SO3

SO2

Bng tm
dd NaOH

SO2

dd H2SO4

Li
aming

Hnh 6.1 2. iu ch SO2 trong phng th nghim



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

Ii  - lu hunh trioxit 

1 . Cu to phn t
Nguyn t lu hunh  trng thi kch thch c th c cu hnh electron lp
ngoi cng l :  3s1 3p3 3d2

trng thi ny,  nguyn t S c 6 electron c thn, do vy nguyn t S c th
lin kt vi 6 electron c thn ca ba nguyn t O to ra su lin kt cng ho
tr.  Mi nguyn t O lin kt vi nguyn t S bng mt lin kt i :

Trong hp cht SO3,  nguyn t S c s oxi ho cc i l +6.

2. Tnh cht,  ng dng v iu ch

a) Tnh cht vt l

iu kin thng, SO3 l cht lng khng mu (nng chy  17oC, si  45oC).
SO3 tan v hn trong nc v trong axit sunfuric.

b) Tnh cht ho hc

Lu hunh trioxit l oxit axit,  tc dng rt mnh vi nc to thnh axit sunfuric
v to nhiu nhit :

SO3 + H2O   H2SO4

Ngoi ra,  SO3 tc dng vi oxit baz, baz to thnh mui sunfat.

c)  ng dng v iu ch

SO3 t c ng dng thc tin,  tuy nhin n l sn phm trung gian  sn xut
axit c tm quan trng bc nht trong cng nghip l axit sunfuric.

Trong cng nghip,  SO3 c iu ch bng cch oxi ho SO2  nhit  cao
(450o  500oC) c cht xc tc (V2O5).

2SO2 + O2 2SO3


oxc tc, t

S

O

O O
S (*)

O O

OCng thc cu tao cua SO3
con co th biu din nh sau :

3s1
3p3

3d2
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 Tc dng vi mui ca nhng axit yu.

 Tc dng vi oxit baz v baz.

b) Tnh cht ca axit sunfuric c

Axit sunfuric c c mt s tnh cht ho hc c trng sau :

Tnh oxi ho mnh :

 Axit sunfuric c v nng c tnh oxi ho rt mnh, n oxi ho c hu ht

cc kim loi (tr Au, Pt),  nhiu phi kim nh C,  S,  P,  . . .  v nhiu hp cht :

 Axit sunfuric c,  ngui lm mt s kim loi nh Fe,

Al,  Cr,. . .  b th ng ho.  

Tnh ho nc :

Axit sunfuric c chim nc kt tinh ca nhiu mui

hirat (mui ngm nc) hoc chim cc nguyn t H v

O (thnh phn ca nc) trong nhiu hp cht :

 Mui CuSO4.5H2O mu xanh tc dng vi H2SO4 c

s bin thnh CuSO4 khan mu trng :

CuSO4.5H2O  CuSO4 +  5H2O

(mu xanh)       (mu trng)

Hp cht gluxit (cacbohirat)  tc  dng vi H2SO4 c b  bin thnh
cacbon (than)  :

Cn(H2O)m nC  +  mH2O

Mt phn sn phm C b H2SO4 c oxi ho thnh kh CO2,  cng vi kh SO2

gy hin tng si bt y cacbon tro ra ngoi cc (hnh 6.14) :

C + 2H2SO4  CO2 + 2SO2 + 2H2O

Da tht tip xc vi H2SO4 c s b bng rt nng,  v vy khi s dng axit
sunfuric phi ht sc thn trng.

2 4H SO c


2 4H SO c


6 1 0 2
22 4 2 2H SO 8HI 4 I H S 4H O

+  

+  + +

6 0 4

2 4 2 22H SO S 3SO 2H O
+ +

+  +

+ + +

+  + +

6 0 2 4

2 4 4 2 22H SO Cu CuSO 2H O SO

6 0 3 4

2 4 4 3 2 226H SO 2Fe Fe (SO ) 6H O 3SO
+ + +

+  + +
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Hnh 6.1 4.  H2SO4 c

tc dng vi ng



4. ng dng

Hng nm, th gii sn xut khong 160 triu tn H2SO4.  Axit sunfuric l ho
cht hng u trong nhiu ngnh sn xut (hnh 6.15).

5. Sn xut axit sunfuric

Axit sunfuric  c sn xut trong cng
nghip  bng  phng  php  tip  xc .  
Phng php ny gm ba cng on chnh.

a) Sn xut SO2

Tu thuc vo ngun nguyn liu c sn m
phng php sn xut SO2 c khc nhau.

Thiu qung pirit st (FeS2)  :

4FeS2 + 11O2  2Fe2O3 + 8SO2

t chy lu hunh :

S + O2  SO2

b) Sn xut SO3

Oxi ho SO2 bng kh oxi hoc lng d
khng kh  nhit  450 500oC, cht
xc tc l V2O5 :

2SO2 + O2 2SO3

c)  Sn xut H2SO4

Kh SO3 i t di ln nh thp,  H2SO4

c chy t nh thp xung di.

Dng H2SO4 98% hp th SO3 c oleum H2SO4.nSO3 (hnh 6.16).




oxc tc, t
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Hnh 6.1 6. Thp hp th SO3 trong sn xut

axit sunfuric

Phm nhum  2%

Luyn kim  2%

Cht deo  5%

Cht ty ra  14%

Giy, si  8%
- Si visco
- Si axetat

Sn  1 1 %

Phn bon  30%
-  Phn ln
-  Amoni  sunfat
-  Phn NPK

Nhng ng dung khac 28%
-  Du mo
-  Thuc n
-  cquy
-  Dc phm
-  Thuc tr su

Hnh 6.1 5.  S  ng dng ca H2SO4 trong i sng v sn xut



H2SO4 + nSO3  H2SO4.nSO3

Sau  dng lng nc thch hp pha long oleum, c H2SO4 c :

H2SO4.nSO3 + nH2O  (n+1)H2SO4

Tm li,  s  cc phn ng ho hc sn xut H2SO4 c biu din nh sau :

S + O2

hoc

FeS2 + O2

6. Mui sunfat v nhn bit ion sunfat

a) Mui sunfat

Mui sunfat l mui ca axit sunfuric.  C 2 loi mui sunfat :

 Mui trung ho (mui sunfat)  cha ion sunfat .  Phn ln mui sunfat

u tan,  tr BaSO4,  PbSO4,  . . .  khng tan.

 Mui axit (mui hirosunfat)  cha ion hirosunfat .

b) Nhn bit ion sunfat

Dng dung dch mui bari hoc dung dch bari hiroxit  nhn bit ion 

trong dung dch H2SO4 hoc trong dung dch mui sunfat.  Phn ng sinh ra kt

ta trng khng tan trong axit hoc kim.

H2SO4(dd) +  BaCl2(dd)  BaSO4(r)  + 2HCl(dd)

Na2SO4(dd) + BaCl2(dd)  BaSO4(r)  + 2NaCl(dd)

bi tp

1 . Lu hunh ioxit c th tham gia nhng phn ng  sau  :

SO2 + Br2 + 2H2O  2HBr + H2SO4 (1 )

SO2 + 2H2S   3S + 2H2O    (2)

Cu no sau y din t khng ng tnh cht ca cc cht trong nhng phn ng trn ?

A.  Phn ng (1 )  :  SO2 l cht kh,  Br2 l cht oxi  ho.

B.  Phn ng (2)  :  SO2 l cht oxi  ho,  H2S l cht kh.

2
4SO 



4(HSO )

2
4(SO )

+
 

+

2 5 2
2 4

2

xc tc :  V O H O
SO SO H SO2 3O
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C.  Phn ng  (2)  :  SO2 va l cht kh,  va l cht oxi  ho.

D.  Phn ng  (1 )  :  Br2 l cht oxi  ho,  phn ng (2)  :  H2S l cht kh.

2. Hy ghp cp cht v tnh  cht ca cht sao cho ph  hp :

Cht Tnh cht ca cht

A.     S a)  c tnh  oxi  ho

B.     SO2 b)  c tnh  kh

C.     H2S c) cht rn  c tnh  oxi  ho v tnh  kh

D.     H2SO4 d)  khng c tnh  oxi  ho v tnh  kh

e)  cht kh c tnh  oxi  ho v tnh  kh

3. Hy chn h s ng ca cht oxi  ho v ca cht kh trong phn ng sau  :

KMnO4 + H2O2 + H2SO4 MnSO4 + O2 + K2SO4 + H2O

A.  3 v 5 B.  5 v 2

C.  2  v 5 D.  5 v 3

4.  Hy lp bng so snh nhng tnh  cht ging nhau,  khc nhau gia hai  hp cht ca

lu  hunh l hiro sunfua v lu  hunh ioxit v :

a)  Tnh  cht vt l .

b) Tnh cht ho hc,  gii thch v chng minh bng phng trnh ho hc.

5. Hy lp nhng  phng  trnh  ho hc sau  v cho bit vai  tr ca cc cht tham gia

phn  ng  :

a)  SO2 + Fe2(SO4)3 + H2O H2SO4 + FeSO4

b) SO2 + K2Cr2O7 + H2SO4 K2SO4 + Cr2(SO4)3 + H2O

c) H2S + Cl2 S + HCl

d)  H2S + SO2 S + H2O

e) SO2 + Br2 + H2O HBr + H2SO4

6. Cho cc dung  d ch  khng  mu  ca cc cht sau  :  NaCl,  K2CO3,  Na2SO4,  HCl ,

Ba(NO3)2.  Hy phn  bit cc dung  d ch   cho bng  phng  php ho hc m

khng  dng  thm ho cht no khc lm thuc th.  Vit cc phng  trnh  ho hc,

nu  c.

7. a)  Axit sunfuric c c dng lm kh kh m,  hy ly mt th d.  C mt s kh m

khng c lm kh bng axit sunfuric c,  hy ly mt th d  v cho bit v  sao.
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b) Axit sunfuric c c th bin nhiu  hp cht hu c thnh  than,  c gi  l s ho

than.  Ly th d  v s ho than ca glucoz v saccaroz.  Vit s  phn ng.

c)  S lm kh v s ho than ni  trn  khc nhau nh th no ?

8*. C nhng cht,  trong phn ng ho hc ny chng l cht kh,  nhng trong phn ng

khc chng l cht oxi  ho.  Hy vit phng trnh  ho hc minh  ho nhn nh  trn

cho nhng trng hp sau  :

a)  Axit ;    b)  Oxit baz ;    c)  Oxit axit ;    d)  Mui  ;    e)  n cht.

9. C 1 00 ml  H2SO4 98%,  khi  lng ring  l 1 ,84 g/ml.  Ngi  ta mun pha long th tch

H2SO4 trn  thnh dung dch  H2SO4 20%.

a)  Tnh th tch  nc cn  dng   pha long.

b)  Cch pha long phi  tin  hnh nh th no ?

1 0. Hn hp rn  X gm c Na2SO3,  NaHSO3 v Na2SO4.  Cho 28,56 g  X tc dng vi

dung  d ch  H2SO4 long,  d.  Kh SO2 sinh  ra  lm  mt mu  hon  ton  675 cm3

dung  d ch  brom  0,2M.  Mt khc 7, 1 4  g  X tc dng  va   vi  21 , 6  cm3 dung  d ch

KOH  0, 1 25M.

a)  Vit phng trnh  ho hc.

b)  Tnh  thnh phn phn trm v khi  lng cc cht trong hn hp X.



1 88

Cng c cc kin thc :

Tnh cht ho hc (c bit l tnh  oxi  ho)  ca cc n cht

O2,  O3,  S.

Tnh cht ho hc ca mt s hp cht :  H2O2,  H2S,  SO2,

SO3,  H2SO4.

Rn luyn cc k nng : vit cc phng  trnh  ho hc
chng  minh  tnh  cht ca n  cht,  hp cht ca  oxi  v

lu  hunh.

a - kin thc cn nm vng

I  - tnh cht ca oxi v lu hunh

1 . Cu hnh electron nguyn t

Nguyn t O c cu hnh electron :  1 s2 2s2 2p4,  c 2 electron c thn.  Nguyn

t oxi khng c phn lp d.

Nguyn t S c cu hnh electron :  1 s2 2s2 2p6 3s2 3p4,  c 2 electron c thn.

Nguyn t S c phn lp 3d cha c electron.  Nguyn t S  trng thi kch thch

c th c :

4 electron c thn :  1 s2 2s2 2p6 3s2 3p3 3d1

6 electron c thn :  1 s2 2s2 2p6 3s1 3p3 3d2

2. Tnh cht ho hc

a) Cc nguyn t oxi v lu hunh c  m in tng i ln :  chng l nhng

nguyn t phi kim c tnh oxi ho mnh,  c bit l nguyn t oxi.

b) Kh nng tham gia phn ng ho hc :

Nguyn t oxi,  oxi ho hu ht cc kim loi,  nhiu phi kim v nhiu hp cht.

Trong nhng phn ng ny,  s oxi ho ca nguyn t oxi gim t 0 xung 2.

luyn tp chng 646Bi



 Nguyn t lu hunh tc  dng vi nhiu kim loi,  mt s phi kim.  Trong
nhng phn ng ny,  s oxi ho ca nguyn t lu hunh c th bin i
nh sau :

+ Lu hunh tc dng vi cht kh mnh, s oxi ho ca S gim t 0 xung 2.
Trong nhng phn ng ny,  S th hin tnh oxi ho.  (Hy dn ra nhng phng
trnh ho hc minh ho).

+ Lu hunh tc dng vi cht oxi ho mnh, s oxi ho ca S tng t 0 n +4
hoc +6.  Trong nhng phn ng ny,  S th hin tnh kh.  (Hy dn ra nhng
phng trnh ho hc minh ho).  

ii  - tnh cht cc hp cht ca oxi,  lu hunh

1 . Hp cht ca oxi :  Hiro peoxit (H2O2)

S oxi ho ca nguyn t oxi trong hp cht H2O2 l 1 ,  l s oxi ho trung gian
gia 2 v 0 ca nguyn t oxi.  H2O2 th hin tnh kh khi n tc dng vi cht
oxi ho,  H2O2 th hin tnh oxi ho khi n tc dng vi cht kh.  (Hy dn ra
nhng phng trnh ho hc  minh ho).

2. Nhng hp cht ca lu hunh :  H2S, SO2,  SO3,  H2SO4

Cu to phn t,  cc trng thi oxi ho v nhng tnh cht ho hc c trng ca

cc hp cht lu hunh k trn c tm tt bng s  sau :
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Trng thi  

oxi  ho
2        0                   +4                   +6

Hp cht H2S S SO2,H2SO3 SO3,H2SO4

Tnh cht

(Hy dn ra nhng

phng trnh  ho

hc  minh  chng

cho cc trng

hp ghi   bn)

Tnh  kh
02

2 4

62

S S

S S

S S



 +

+







Tnh  oxi  ho

Tnh  kh

0 4

0 6

S S

S S

+

+





0 2
S S





Tnh oxi  ho

Tnh kh

64
S S

++



04
S S
+



Tnh oxi  ho
6 4

6 0

6 2

S S

S S

S S

+ +

+

+ 







Cu to phn t
S

H            H

HO           O

S

HO          O

S

O O



b - bi  tp

1 . Cht no sau  y va c tnh  oxi  ho,  va c tnh  kh ?

A.  O3.

B.  H2SO4.

C.  H2S.

D. H2O2.

2. Cu no sau  y khng din  t ng tnh  cht ca cc cht ?

A.  O2 v O3 cng c tnh  oxi  ho,  nhng O3 c tnh  oxi  ho mnh hn.

B.  H2O v H2O2 cng c tnh  oxi  ho,  nhng H2O c tnh  oxi  ho yu hn.

C.  H2SO3 v H2SO4 cng c tnh  oxi  ho,  nhng H2SO4 c tnh  oxi  ho mnh hn.

D.  H2S v H2SO4 cng c tnh  oxi  ho,  nhng H2S c tnh  oxi  ho yu hn.

3. Axit sunfuric tham gia phn ng vi  cc cht,  tu thuc vo iu  kin  ca phn ng

(nng  ca axit,  nhit  ca phn ng,  mc  hot ng ca cht kh) c nhng

phn ng ho hc :

H2SO4 + HI   I2 + H2S + H2O

H2SO4 + HBr  Br2 + SO2 + H2O

H2SO4 + Fe  Fe2(SO4)3 +  SO2 + H2O

H2SO4 + Zn  ZnSO4 +  SO2 + H2O

H2SO4 + Zn  ZnSO4 +  S + H2O

H2SO4 + Zn  ZnSO4 +  H2S + H2O

a) Hy cho bit s oxi  ho ca nhng nguyn t no thay i  v thay i  nh th no ?

b)  Lp phng trnh  ho hc ca nhng phn ng trn.

c)  Cho bit vai  tr ca nhng cht tham gia cc phn ng oxi  ho - kh trn.

4. Nhng dng c  bng bc hoc ng s chuyn thnh mu en trong khng kh hay

trong nc c cha hiro sunfua,  l do chng b  ph  bng mt lp mui  sunfua kim loi

c mu en theo cc phn ng sau  :

Ag + H2S + O2 Ag2S + H2O

Cu + H2S + O2 CuS + H2O

a) Hy xc nh  s oxi  ho ca nhng nguyn t tham gia phn ng  oxi  ho - kh.

b)  Lp phng trnh  ho hc ca nhng phn ng trn.

c)  Cho bit vai  tr ca nhng cht tham gia phn ng oxi  ho - kh.
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5. Nu t Mg trong khng kh ri  a vo bnh ng kh lu hunh ioxit,  nhn thy c 2

cht bt c sinh  ra :  bt A mu trng  v bt B mu vng.  Bt B khng tc dng vi

dung dch  axit sunfuric long,  nhng chy c trong khng kh,  sinh  ra kh C lm mt

mu dung dch  kal i  pemanganat.

a)  Hy cho bit tn  cc cht A,  B,  C v gii  thch.

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

6. Trong phng th nghim,  ngi  ta c th iu  ch kh clo bng nhng phn  ng sau  :

a)  Dng MnO2 oxi  ho dung dch  HCl  c.

b)  Dng KMnO4 oxi  ho dung dch  HCl  c.

c)  Dng H2SO4 c tc dng vi  hn  hp NaCl  v MnO2.

Hy vit cc phng trnh  ho hc.

7. Nhng hiro halogenua no c th iu  ch c khi  cho axit sunfuric c tc dng

ln  lt vi  cc mui  :

a)  Natri  florua ;    b)  Natri  clorua ;    c)  Natri  bromua ;    d)  Natri  iotua.

Gii  thch  v vit phng trnh  ho hc .

8. Mt bnh  kn  ng oxi   nhit  toC c p sut P1 (atm),  sau  khi  phng tia la in  

chuyn oxi  thnh ozon bnh  c a v nhit  ban  u,  p sut kh trong bnh  lc

ny l P2.  Tip tc dn kh trong  bnh  qua dung dch  KI  (d),  thu  c dung dch  A v

2,2848 l t kh (iu  kin  tiu  chun).

a)  Tnh  hiu  sut ca qu trnh  ozon ho.  Bit rng  trung ho dung dch  A cn dng

1 50 ml  dung dch  H2SO4 0,08M.

b)  Tnh P2 theo P1 .

9. Oleum l g ?

a)  Hy xc nh  cng thc ca oleum A,  bit rng sau  khi  ho tan  3,38 g  A vo nc,

ngi  ta phi  dng 800 ml  dung  dch  KOH 0,1 M  trung ho dung dch  A.

b) Cn ho tan bao nhiu gam oleum A vo 200 g nc  c dung dch H2SO4 1 0% ?

1 0. Nung 81 ,95 g  hn hp gm KCl,  KNO3 v KClO3 (xc tc thch  hp)  n khi  khi  lng

khng i.  Sn phm kh sinh  ra tc dng vi  hiro,  thu  c 1 4,4 g  H2O.  Sn phm

rn sinh  ra c ho tan  trong  nc ri  x l  dung  dch  ny bng dung  dch AgNO3,  sinh

ra 1 00,45 g  AgCl  kt ta.

a)  Vit cc phng trnh  ho hc.

b)  Xc nh  khi  lng mi  mui  trong hn hp ban  u.



1 92

Bit thao tc th nghim an ton,  chnh xc.

Th nghim chng minh c rng :  

Oxi  v lu  hunh l nhng n  cht phi  kim c tnh  oxi  ho

mnh.  Nguyn t oxi  c tnh  oxi  ho mnh hn  lu  hunh.

Lu hunh ngoi  tnh  oxi  ho cn c tnh  kh.

Lu hunh c th bin i  trng thi  theo nhit .

I  - Ni  dung th nghim v cch tin hnh

Th nghim 1  : Tnh oxi ho ca cc n cht oxi v lu hunh

t nng  mt on dy thp xon trn ngn la n cn ri a nhanh vo

bnh ng kh oxi.  Quan st hin tng, vit phng trnh ho hc v xc nh

vai tr cc cht tham gia phn ng.

Cho mt t hn hp bt st v lu hunh vo y ng nghim.  un nng ng

nghim trn ngn la n cn cho n khi phn ng xy ra.

Quan st hin tng, vit phng trnh ho hc v xc nh vai tr cc cht tham

gia phn ng.

Th nghim 2  : Tnh kh ca lu hunh

t lu hunh chy trong khng kh ri a vo bnh ng kh oxi.  Quan

st hin tng,  vit phng trnh ho hc v xc nh vai tr cc cht tham

gia phn ng.  

Th nghim 3  : S bin i trng thi ca lu hunh theo nhit 

un nng lin tc mt t lu hunh trong ng nghim trn ngn la n cn.

Quan st s bin i trng thi ca lu hunh khi nhit  tng dn.  Gii thch

s bin i trng thi ca lu hunh theo nhit .

II  - Vit tng trnh

bi thc hnh s 5

tnh cht ca oxi,  lu hunh
47Bi
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Bit thao tc th nghim an ton,  chnh xc,  c bit i

vi  axit sunfuric c.

Th nghim chng minh c rng :

Tnh  kh ca hp cht hiro sunfua.

Tnh  oxi  ho v tnh  kh ca lu  hunh ioxit.

Tnh  oxi  ho v tnh  ho nc ca axit sunfuric c.

I  - Ni  dung th nghim v cch tin hnh

Th nghim 1  : iu ch v chng minh tnh kh ca hiro sunfua

Lp dng c iu ch kh H2S t FeS v dung dch HCl (hnh 6.17).

t kh H2S thot ra t ng vut nhn.  Quan

st hin tng, vit phng trnh ho hc,  xc

nh vai tr ca cc cht tham gia phn ng.  

Th nghim 2  : iu ch v chng minh tnh

cht ho hc ca lu hunh ioxit

Lp dng c iu ch SO2 t Na2SO3 v dung

dch H2SO4 (hnh 6.12)

Tnh kh : Dn kh SO2 vo dung dch KMnO4

long.  Quan st hin tng, vit phng trnh

ho hc,  xc nh vai tr ca cc cht tham gia

phn ng.

Tnh oxi ho :

+ Dn kh H2S iu ch c  th nghim 1  vo

nc, c dung dch axit sunfuhiric.

Hnh 6.1 7.  Th nghim iu ch v
chng minh tnh kh ca H2S

HCl

FeS

bi thc hnh s 6

tnh cht cc hp cht 
ca lu hunh

48Bi



+ Dn kh SO2 vo dung dch axit sunfuhiric.

Quan st hin tng, vit phng trnh ho hc,  xc nh vai tr ca cc cht

tham gia phn ng.

Th nghim 3  : Tnh oxi ho v tnh ho nc ca axit sunfuric c

Tnh oxi ho :  

+ Nh vi git H2SO4 c vo ng nghim (phi ht sc thn trng),  cho mt

mnh nh Cu vo ng nghim, un nng nh trn ngn la n cn.

+ Quan st hin tng, vit phng trnh ho hc,  xc nh vai tr ca cc cht

tham gia phn ng.

Tnh ho nc :

+ Cho mt tha nh ng knh hoc bt go vo ng nghim.  Nh vi git

H2SO4 c vo ng nghim.  

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

II  - Vit tng trnh
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L Sa-t-l i- 
(H.  Le Chatel ier)
(1 850 - 1 936)

n x axeti len-oxi  dng  hn,  ct kim loi.
Nhit  ca ngn  la axeti len  chy trong oxi
cao hn nhiu  (t khong 3000oC) so vi
chy trong khng kh.

3 Cc phn ng ho hc xy ra nhanh,  chm rt khc
nhau,  ngha l xy ra vi  tc  rt khc nhau.  Nu mt
phn ng ho hc xy ra chm  iu  kin  thng th
bng cch no c th tng c tc  ca n ln  ?

3 C phi  mi  phn  ng u  chuyn ho hon ton cc
cht phn ng thnh cc sn phm khng ? Nu phn
ng ch xy ra  mc  no  th lm th no c th
tng c hiu  sut chuyn ho cc cht phn ng thnh
cc sn phm ?

Tc  phn ng 
v 
cn bng ho hc

Chng
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Bit tc  phn ng ho hc v cht xc tc l g.

Hiu cc yu t nh hng n tc  phn ng ho hc.

I  - khi nim v tc  phn ng ho hc

1 . Th nghim

Chun b ba dung dch BaCl2,  Na2S2O3
(*) v H2SO4 c cng nng  l 0,1  mol/l

 thc hin hai phn ng sau :

BaCl2 + H2SO4 BaSO4 + 2HCl (1 )

Na2S2O3 + H2SO4 S + SO2 + H2O + Na2SO4 (2)

a)  25  ml dung dch H2SO4 vo cc ng 25  ml dung dch BaCl2,  ta thy xut

hin ngay kt ta trng ca BaSO4.

b)   25  ml dung dch H2SO4 vo cc khc ng 25  ml dung dch Na2S2O3,

mt lt sau mi thy mu trng c ca S xut hin.

T hai th nghim trn ta thy rng, phn ng (1) xy ra nhanh hn phn ng (2).

Ni chung, cc phn ng ho hc khc nhau xy ra nhanh, chm rt khc nhau.

 nh gi mc  xy ra nhanh hay chm ca cc phn ng ho hc,  ngi

ta a ra khi nim tc  phn ng ho hc,  gi tt l tc  phn ng.

2. Tc  phn ng

Mi phn ng ho hc u c th biu din bng phng trnh tng qut sau :

Cc cht phn ng Cc sn phm

Trong qu trnh din bin ca phn ng, nng  cc cht phn ng gim dn,

ng thi nng  cc sn phm tng dn.  Phn ng xy ra cng nhanh th trong

mt n v thi gian nng  cc cht phn ng gim v nng  cc sn phm tng

(*)  Natri thiosunfat.

Tc  phn ng ho hc49Bi
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cng nhiu.  Nh vy,  c th dng  bin thin nng  theo thi gian ca mt

cht bt k trong phn ng lm thc o tc  phn ng.

Tc  phn ng l  bin thin nng  ca mt trong cc cht phn ng hoc
sn phm trong mt n v thi gian.

Nng  thng c tnh bng mol/l,  cn n v thi gian c th l giy (s),

pht (ph),  gi (h),. . .

Tc  phn ng c xc nh bng thc nghim.

3. Tc  trung bnh ca phn ng

Xt phn ng :           A B

thi im t1 , nng  cht A (cht phn ng) l C1 mol/l.  thi im t2, nng
 cht A l C2 mol/l (C2 < C1 v trong qu trnh din ra phn ng nng  cht

A gim dn).

Tc  ca phn ng tnh theo cht A trong khong thi gian t t1 n t2 c

xc nh nh sau :

Nu tc  c tnh theo sn phm B th :

thi im t1 ,  nng  cht B l mol/l.  thi im t2 nng  cht B l

mol/l ( > v nng  cht B tng theo thi gian din ra phn ng). Ta c :

Trong , l tc  trung bnh ca phn ng trong khong thi gian
t t1 n t2.

Th d,  xt phn ng phn hu N2 O5 trong dung mi CCl4  45oC :

(*)
(3)  

Bng cch o th tch oxi thot ra,  ta c th tnh c nng  N2O5  tng thi

im din bin ca phn ng.  T  lp c bng 7.1 .

2 5 2 4 2
1

N O    N O  + O
2

v

2 1

2 1

C C C
v

t t t

  
= + = +

 

1
'C

2
'C

2
'C

1
'C

1 2 2 1

2 1 2 1

C C C C C
v

t t t t t

  
= + =  = 

  

(*) Trong ho hc c nhng trng hp phi dng h s t lng l phn s v hiu l s mol cht.



Bng 7.1

S phn hu ca N2O5 trong dung mi CCl4  45oC

T cc s liu trong bng 7.1 ,  ta thy tc  trung bnh ca phn ng gim dn

theo thi gian,  ng vi s gim dn ca nng  cht phn ng (N2O5),  do 

ngi ta thng xc nh tc   tng thi im, c gi l tc  tc thi (v).  

Ghi ch : H s t lng cc cht trong phng trnh ho hc ca mt phn ng

thng khc nhau, do   quy tc  ca mt phn ng v cng mt gi tr,

trong cng thc tnh tc  phn ng cn chia thm cho h s  t lng ca cht

c ly  tnh tc .  Chng hn, i vi phn ng (3)   a ra  trn,  cng

thc tnh tc  trung bnh theo oxi nh sau :

Th d,  sau 184 giy u tin,  nng  oxi to thnh theo phn ng (3)  bng mt

na nng  N2O5  phn ng, ngha l bng (xem bng 7.1).

Tc  trung bnh ca phn ng trong khong 184 giy u tin tnh theo oxi l :


= + =



30, 125
v 1, 36.10 mol /(l.s)

0, 5 184

=
0, 25

0, 125 mol/l
2


= +



C
v

0, 5 t
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Thi  gian,  s t,  s Nng  N2O5,  mol/l C,  mol/l ,  mol/(l.s)v

0 2,33

1 84 1 84 2,08 0,25 1 ,36.1 03

31 9 1 35 1 ,91 0,1 7 1 ,26.1 03

526 207 1 ,67 0,24 1 ,1 6.1 03

867 341 1 ,36 0,31 9,1 .1 04



II  - Cc yu t nh hng n tc  phn ng

1 . nh hng ca nng 

Th nghim 1  : Thc hin phn ng (2)  vi cc nng  Na2S2O3 khc nhau

(hnh 7.1 ).

Chun b hai cc sau :  Cc (a)  ng 25  ml dung dch Na2S2O3 0,1M, cc (b)

ng 10 ml dung dch Na2S2O3 0,1M, thm vo cc (b)  15  ml nc ct  pha

long dung dch.

 ng thi vo mi cc 25  ml dung dch H2SO4 0,1M.  Dng a thu tinh

khuy nh dung dch trong c hai cc.

Hnh 7.1 .  Th nghim nh hng ca nng  n tc  phn ng

So snh thi gian xut hin mu trng c(*) ca lu hunh trong hai cc, ta thy

lu hunh xut hin trong cc (a) sm hn, ngha l tc  phn ng trong cc (a)

ln hn.

Gii thch. iu kin  cc cht phn ng vi nhau (th d Na2S2O3 v H2SO4)

l chng phi va chm vo nhau, tn s va chm (s va chm trong mt n v

thi gian) cng ln th tc  phn ng cng ln.  Khi nng  cc cht phn ng

tng, tn s va chm tng, nn tc  phn ng tng.  Tuy nhin,  khng phi mi

va chm u gy ra phn ng, ch c nhng va chm c hiu qu mi xy ra

phn ng.  T s gia s va chm c hiu qu v s va chm chung ph thuc vo

bn cht cc cht phn ng, nn cc phn ng khc nhau c tc  phn ng

khng ging nhau.

Kt lun :  Khi tng nng  cht phn ng,  tc  phn ng tng.
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(*)  Lu hunh to thnh nhiu s c mu vng nht



2. nh hng ca p sut

p sut nh hng n tc  phn ng c cht kh.  Khi tng p sut,  nng 

cht kh tng theo,  nn nh hng ca p sut n tc  phn ng ging nh

nh hng ca nng .

Th d,  xt phn ng sau c thc hin  nhit  302oC :

2HI(k)  H2(k) + I2(k)

Khi p sut ca HI l 1  atm, tc  phn ng o c l 1 ,22.10 8 mol/(l.s).

Khi p sut ca HI l 2 atm, tc  phn ng l 4,88.10 8 mol/(l.s).

Kt lun :  i vi phn ng c cht kh,  khi tng p sut,  tc  phn ng tng.

3. nh hng ca nhit 

Th nghim 2  : Thc hin phn ng (2)   hai nhit  khc nhau (hnh 7.2).

Hnh 7.2. Th nghim nh hng ca nhit  n tc  phn ng

 thc hin phn ng trong cc (b),  cn un nng trc hai dung dch Na2S2O3

v H2SO4.  Phn ng c thc hin ging nh  th nghim nh hng ca nng

.  Kt qu l lu hunh xut hin trong cc (b)  sm hn, ngha l  nhit 

cao tc  phn ng ln hn  nhit  thp.

Gii thch : Khi tng nhit  phn ng dn n hai h qu sau :

 Tc  chuyn ng ca cc phn t tng, dn n tn s va chm gia

cc phn t cht phn ng tng.

 Tn s va chm c hiu qu gia cc phn t cht phn ng tng nhanh.

y l yu t chnh lm cho tc  phn ng tng nhanh khi tng nhit .  

Kt lun :  Khi tng nhit ,  tc  phn ng tng.

200



4. nh hng ca din tch tip xc

Th nghim 3  : Cho hai mu  vi (CaCO3)  c khi lng bng nhau, trong 
mt mu c kch thc ht nh hn mu cn li,  cng tc dng vi hai th tch
bng nhau ca dung dch HCl d cng nng  (hnh 7.3).  

Hnh 7.3.  Th nghim nh hng ca din tch tip xc cc cht phn ng n tc  phn ng

Phn ng xy ra nh sau :  CaCO3 + 2HCl  CaCl2 + CO2 + H2O

Ta thy thi gian  CaCO3  phn ng ht trong cc (b) t hn trong cc (a).

Gii thch : Cht rn vi kch thc ht nh ( vi ht nh) c tng din tch
b mt tip xc vi cht phn ng (HCl) ln hn so vi cht rn c kch thc
ht ln hn ( vi dng khi)  cng khi lng, nn c tc  phn ng ln hn.

Kt lun :  Khi tng din tch tip xc cc cht phn ng,  tc  phn ng tng.

5. nh hng ca cht xc tc

Cht xc tc l cht lm tng tc  phn ng(*),  nhng cn li sau khi phn
ng kt thc.

Th d,  H2O2 phn hu chm trong dung dch  nhit  thng theo phn
ng sau  :

2H2O2  2H2O + O2

Nu cho vo dung dch ny mt t bt MnO2,  bt oxi s thot ra rt mnh.  Khi
phn ng kt thc,  MnO2 vn cn nguyn vn.  Vy MnO2 l cht xc tc cho
phn ng phn hu H2O2.

Ngoi cc yu t trn,  mi trng xy ra phn ng, tc  khuy trn,  tc dng
ca cc tia bc x,  . . .  cng nh hng ln n tc  phn ng.
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(*)  Cht lm gim tc  phn ng c gi l cht c chphn ng.



202

III  -  ngha thc tin ca tc  phn ng

Cc yu t nh hng n tc  phn ng c vn dng nhiu trong i sng

v sn xut.  Th d,  nhit  ca ngn la axetilen chy trong oxi cao hn nhiu

so vi chy trong khng kh,  to nhit  hn cao hn.  Thc phm nu trong ni

p sut chng chn hn so vi khi nu  p sut thng.  Cc cht t rn nh

than, ci c kch thc nh hn s chy nhanh hn.   tng tc  tng hp

NH3 t N2 v H2 ngi ta phi dng cht xc tc,  tng nhit  v thc hin 

p sut cao.

Bi tp

1 .  no sau  y l ng ?

A.  Bt c phn ng no cng ch vn  dng c mt trong cc yu t nh  hng n

tc  phn  ng  tng tc  phn ng.

B.  Bt c phn ng no cng phi  vn  dng   cc yu t nh hng n tc  phn

ng mi  tng  c tc  phn ng.

C.  Tu theo phn  ng  m vn dng  mt,  mt s hay tt c cc yu t nh hng n

tc  phn  ng  tng tc  phn ng.

D.  Bt c phn ng no cng cn cht  xc tc  tng tc  phn ng.

2. Yu t no di  y khng nh hng n tc  ca phn ng mt chiu  sau  ?

2KClO3(r)   2KCl(r)  + 3O2(k)

A.  Nhit .

B.  Cht xc tc.

C.  p sut.

D.  Kch  thc ca cc tinh  th KClO3.

3. Tm mt s th d  cho mi  loi  phn ng nhanh v chm m em quan  st c trong

cuc sng v trong phng th nghim.

4. Tc  phn ng l g  ?

5. Hy cho bit cc yu t nh hng n tc  phn ng v nh hng nh th no ?

Gii  thch  (nu c th).

6. Hy cho bit ngi  ta li  dng yu t no  tng tc  phn ng trong cc trng 

hp sau  :

a)  Dng khng kh nn,  nng thi  vo l cao  t chy than cc (trong sn xut gang).

b)  Nung  vi   nhit  cao  sn xut vi  sng.  

c)  Nghin  nguyn l iu  trc khi  a vo l nung  sn  xut clanhke (trong sn xut 

xi  mng).  



7. Cho 6 g  km ht vo mt cc ng dung dch  H2SO4 4M (d)   nhit  thng.

Nu gi nguyn cc iu  kin  khc,  ch bin i  mt trong cc iu  kin  sau  y th

tc  phn  ng ban u  bin i  nh th no (tng ln,  gim xung hay khng i)  ?

a)  Thay 6 g  km ht bng 6 g  km bt.

b)  Thay dung dch  H2SO4 4M bng dung dch  H2SO4 2M.

c)  Thc hin  phn ng  nhit  cao hn (khong 50oC).

d)  Dng th tch  dung dch  H2SO4 4M gp i  ban u.

8. Gii  thch  ti  sao nhit  ca ngn la axeti len  chy trong oxi  cao hn nhiu  so vi

chy trong khng kh.

9*. Hai  mu  vi  hnh  cu  c cng th tch  l 1 0,00 cm3 (th tch  hnh  cu  V =  ,  

r l bn knh  ca hnh  cu).

a)  Tnh  din  tch  mt cu  ca mi  mu   (din  tch  mt cu  S = 4 r2).

b)  Nu  chia mt mu  trn  thnh  8 qu cu  bng nhau,  mi  qu cu  c th tch  l

1 ,25 cm3.  So snh tng  din  tch  mt cu  ca 8 qu cu   vi  d in  tch  mt cu  ca

mu  1 0,00 cm3.

Cho mi  mu  trn  (mt mu  vi  th tch  1 0,00 cm3,  mu kia gm 8 qu cu  nh)

vo mi  cc u  cha dung dch  HCl  cng  th tch,  cng nng .  Hi  tc  phn ng

trong cc no ln  hn ? Gii  thch.

B cnh  cng Brachinus c hai  tuyn   gn  hu  mn.  Mi  tuyn  c hai  ngn  :

Ngn trong cha dung dch  hiroquinon v hiro peoxit,  ngn ngoi  cha hn hp

men (enzim) l nhng cht xc tc.  Khi  b  e do,  con b tit dung dch  t ngn

trong ra ngn ngoi ,   y vi  s c mt cht xc

tc enzim,  phn ng sau  xy ra :

C6H4(OH)2 + H2O2 

(hiroquinon)  
C6H4O2 + 2H2O
(quinon)

Phn  ng to nhit,  hn  hp cc cht nng ln.

Lc  con  b phun  ho cht v pha k th  

xua ui  n.

34
r

3
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Con b cnh cng ang phun ho
cht v pha k th  t v

T liu

Con b cnh cng Brachinus t v nh th no ?



Hiu cn bng ho hc v i  lng c trng cho n l
hng s cn bng.

Hiu s chuyn dch cn bng l g v chuyn dch nh
th no khi  bin i  nng ,  p sut,  nhit .

S dng biu thc hng s cn bng  lm cc bi  tp
n gin.

I  - Phn ng mt chiu, phn ng thun nghch v cn bng
ho hc

1 . Phn ng mt chiu 

Xt phn ng :

Khi un nng cc tinh th KClO3 c mt cht xc tc MnO2,  KClO3 phn hu

thnh KCl v O2.  Cng trong iu kin ,  KCl v O2 khng phn ng c vi

nhau to li KClO3,  ngha l phn ng ch xy ra theo mt chiu t tri sang

phi.  Phn ng nh th c gi l phn ng mt chiu. Trong phng trnh ho

hc ca phn ng mt chiu,  ngi ta dng mt mi tn ch chiu phn ng.

2. Phn ng thun nghch

Xt phn ng :                  

iu kin thng, Cl2 phn ng vi H2O to thnh HCl v HClO, ng thi

HCl v HClO sinh ra cng tc dng c vi nhau to li Cl2 v H2O, ngha l

trong cng iu kin phn ng xy ra theo hai chiu tri ngc nhau. Phn ng

nh th c gi l phn ng thun nghch.

Trong phng trnh ho hc ca phn ng thun nghch,  ngi ta dng hai mi
tn ngc chiu nhau thay cho mt mi tn i vi phn ng mt chiu.  
Chiu mi tn t tri sang phi l chiu phn ng thun,  chiu mi tn t phi

sang tri l chiu phn ng nghch.

2 2Cl  + H O  HCl + HClO

2
o

MnO
3 2

t
2KClO 2KCl 3O +
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Cn bng ho hc50Bi



3. Cn bng ho hc

Xt phn ng thun nghch sau :  

H2 (k) + I2 (k) 2HI (k)

Cho H2 v I2 vo trong mt bnh kn 
nhit  cao v khng i.  Lc u tc
 phn ng thun (vt)  ln v nng  H2

v I2 ln, trong khi  tc  phn ng
nghch (vn)  bng khng, v nng  HI
bng khng.  Trong qu trnh din ra phn
ng nng  H2 v I2 gim dn nn vt
gim dn, cn vn tng dn, v nng  HI
tng dn.  n mt lc no  vt bng vn,
khi  nng  cc cht trong phn ng
thun nghch trn y c gi nguyn,
nu nhit  khng bin i.  Trng thi
ny ca phn ng thun nghch c gi
l cn bng ho hc (hnh 7.4).

trng thi cn bng, phn ng khng dng li,  m phn ng thun v phn
ng nghch vn xy ra,  nhng vi tc  bng nhau (vt = vn).  iu ny c ngha
l trong cng mt n v thi gian,  nng  cc cht phn ng gim i bao nhiu
theo phn ng thun li c to ra by nhiu theo phn ng nghch.  Do ,  cn
bng ho hc l cn bng ng.

Kt lun :  Cn bng ho hc l trng thi ca phn ng thun nghch khi tc
 phn ng thun bng tc  phn ng nghch.

c im ca phn ng thun nghch l cc cht phn ng khng chuyn ho
hon ton thnh cc sn phm, nn trong h cn bng lun lun c mt cc cht
phn ng v cc sn phm.

Th d,  cho 0,500 mol/l(*) H2 v 0,500 mol/l I2 vo trong mt bnh kn  nhit

 430oC.  Nu phn ng l mt chiu th H2 v I2 s phn ng ht to thnh

1 ,000 mol/l  HI.  Nhng y l phn ng thun nghch,  nn ch thu c

0,786 mol/l HI v cn li 0,107 mol/l H2,  0,107 mol/l I2.

Tnh hnh tng t khi un nng 1 ,000 mol/l HI trong bnh kn  430oC. Kt qu

cng ch to thnh 0,107 mol/l H2,  0,107 mol/l I2 v cn li 0,786 mol/l HI.
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Hnh 7.4.  S bin thin tc  phn ng
thun v phn ng nghch theo thi gian

(*)  i vi cht kh,  nng  mol/l l s mol kh c trong 1  lt kh.



II  - Hng s cn bng

1 . Cn bng trong h ng th(*)

Xt h cn bng sau :

N2O4 (k) 2NO2 (k)                        (1 )

Nghin cu bng thc nghim h cn bng ny  25oC, ngi ta  thu c cc
s liu trong bng 7.2.

Bng 7.2

H cn bng N2O4 (k) 2NO2 (k)  25oC

T cc s liu trong bng 7.2 ta thy t s nng  lc cn bng :

hu nh khng i vi gi tr trung bnh l 4,63.10 3,  d cho nng  ban u

ca N2O4 v NO2 bin i.  Gi tr khng i ny c xc nh  25oC v nng

 cc cht lc cn bng, nn c gi l hng s cn bng ca phn ng 

25oC.  Hng s cn bng c k hiu bng ch K.  i vi phn ng (1 )  ta c

biu thc hng s cn bng nh sau :

2
2

2 4

[NO ]

[N O ]

Nng  ban u,  
mol/l

Nng   trng thi  
cn bng,  mol/l

T s nng  lc
cn bng

[N2O4]0 [NO2]0 [N2O4] [NO2]
2

2

2 4

[NO ]

[N O ]

0,6700 0,0000 0,6430 0,0547 4,65.1 0 3

0,4460 0,0500 0,4480 0,0457 4,66.1 0 3

0,5000 0,0300 0,491 0 0,0475 4,60.1 0 3

0,6000 0,0400 0,5940 0,0523 4,60.1 0 3

0,0000 0,2000 0,0898 0,0204 4,63.1 0 3
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(*)  H ng th l h khng c b mt phn chia trong h.  Th d :  h gm cc cht kh ;  
h gm cc cht tan trong dung dch.



Trong  :  [NO2]  v [N2O4]  l nng  mol/l ca NO2 v N2O4  trng thi cn

bng.  S m 2  nng  NO2 v s m 1   nng  N2O4 ng ng vi h s

t lng ca chng trong phng trnh ho hc ca phn ng (1 ).

Hng s cn bng Kc ca phn ng xc nh ch ph thuc vo nhit .

Mt cch tng qut,  nu c phn ng thun nghch sau :

aA + bB cC + dD

A, B,  C v D l nhng cht kh hoc nhng cht tan trong dung dch.

Khi phn ng  trng thi cn bng, ta c :

Trong  :  [A] ,  [B] ,  [C]  v [D]  l nng  mol/l ca cc cht A, B,  C v D 
trng thi cn bng ;  a,  b,  c  v d l h s t lng cc cht trong phng trnh
ho hc ca phn ng.  Nng  cc cht  v phi phng trnh ho hc c
t  t s,  cn nng  cc cht  v tri phng trnh ho hc c t 
mu s.

2. Cn bng trong h d th(**)

Xt h cn bng sau :  

Nng  ca cht rn c coi l hng s,  nn n khng c mt trong biu thc
hng s cn bng Kc.  i vi cn bng trn ta c :  

Gi tr hng s cn bng c  ngha rt ln,  v n cho bit lng cc cht phn
ng cn li v lng cc sn phm c to thnh  v tr cn bng, do  bit
c hiu sut ca phn ng.  Th d :

CaCO3 (r)  CaO (r)  + CO2 (k)  ;      Kc = [CO2]

2

c
2

[CO]
K  = 

[CO ]

2C(r) + CO  (k)  2CO (k)

c d

c a b

[C] [D]
K  = 

[A] [B]

[ ]

[ ]


2
2(*) 3 o

c
2 4

NO
K  = = 4, 63.10  25 C

N O
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(*)  K hiu l Kc v gi tr ca n c tnh bng nng  cc cht  trng thi cn bng (c l

ch vit tt ca t concentration,  ngha l nng ).

(**) H d th l h c b mt phn chia trong h,  qua b mt ny c s thay i t ngt tnh
cht.  Th d :  h gm cht rn v cht kh ;  h gm cht rn v cht tan trong dung dch.



820oC, Kc = 4,28.10 3,  do  [CO2]  = 4,28.10 3 mol/l ;

880oC, Kc = 1 ,06.10 2,  nn [CO2]  = 1 ,06.10 2 mol/l.

Vy  nhit  cao hn, khi phn ng  trng thi cn bng, lng CO2 (ng
thi lng CaO) to thnh theo phn ng nhiu hn ngha l  nhit  cao hn
hiu sut chuyn ho CaCO3 thnh CaO v CO2 ln hn.

III  - S chuyn dch cn bng ho hc

1 . Th nghim 

Lp mt dng c gm hai ng nghim c nhnh (a)  v (b),  c ni vi nhau
bng mt ng nha mm, c kho K m (hnh 7.5).

Np y kh NO2 vo c hai ng (a) v (b)   nhit  thng.  Nt kn c hai ng,
trong  c cn bng sau :

2NO2 (k)  N2O4 (k)      

(mu nu  )        (khng mu)

Mu ca hn hp kh trong cn bng
 c hai ng (a)  v (b)  l nh nhau.  

ng kho K li ngn khng cho kh
 hai ng khuch tn vo nhau.  Ngm
ng (a)  vo nc .  Mt lt sau ly
ra so snh mu  ng (a)  vi ng (b),
ta thy mu  ng (a)  nht hn.  Nh
vy, khi ta lm lnh ng (a),  cc phn
t NO2 trong ng   phn ng
thm  to ra N2O4,  lm nng 
NO2 gim bt v nng  N2O4 tng
thm. Hin tng  c gi l s
chuyn dch cn bng ho hc.

2. nh ngha

S chuyn dch cn bng ho hc l s di chuyn t trng thi cn bng ny sang
trng thi cn bng khc do tc ng ca cc yu t t bn ngoi ln cn bng.

Nhng yu t lm chuyn dch cn bng l nng ,  p sut v nhit .  Chng
c gi l cc yu t nh hng n cn bng ho hc.
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IV - Cc yu t nh Hng n cn bng ho hc

1 . nh hng ca nng  

Xt h cn bng sau trong mt bnh kn  nhit  cao v khng i :

(2)

800oC, hng s cn bng Kc khng bin i v bng 9,2.10 2.            

Nu ta cho thm kh CO2 vo h cn bng th nng  CO2 tng ln lm cho t

l  s nh hn 9,2.10 2.  V gi tr Kc l hng s,  nn lng CO2 c

thm vo phi gim bt v lng CO phi tng thm, ngha l CO2

phi phn ng thm vi C to ra CO cho ti khi t c cn bng mi,  ng vi

gi tr Kc bng 9,2.10 2.  Vy khi thm CO2 vo h cn bng, cn bng s

chuyn dch t tri sang phi (theo chiu thun).  Hin tng s xy ra tng t

nh trn khi ta ly bt kh CO ra khi h cn bng.

Ngc li,  nu ta cho thm mt lng kh CO vo h cn bng (2),  hoc  
ly bt kh CO2 ra,  th  cn bng s  chuyn dch t phi sang tri  (theo
chiu nghch).

Nhn xt : Khi tng hoc gim nng  mt cht trong cn bng,  th cn bng

bao gi cng chuyn dch theo chiu lm gim tc ng ca vic tng hoc gim

nng  ca cht .

Lu  rng, nu trong h cn bng c cht rn ( dng nguyn cht)  th vic
thm hoc bt lng cht rn khng nh hng n cn bng, ngha l cn bng
khng chuyn dch(*).  

2. nh hng ca p sut 

Xt li h cn bng (1 )  trong xi lanh kn c pt tng (hnh 7.6)   nhit  thng

v khng i :

(1 )

2
2

c
2 4

[NO ]
K  = 

[N O ]

2 4 2N O (k) 2NO (k)

2

2

[CO]

[CO ]

2

c
2

[CO]
K  = 

[CO ]

2C(r) + CO (k)  2CO(k)

(*)  Tr trng hp vic thm hoc bt ny gy ra s bin i p sut chung ca h.
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Khi h ang  trng thi cn bng, nu ta tng p sut chung ca h,  th d tng
hai ln,  bng cch y pt tng vo  cho th tch chung ca h gim hai ln,
ngay lc  nng  ca NO2 v N2O4 u tng hai ln.  Kt qu l t s trong
biu thc tnh Kc tng 4 ln trong khi mu s ch tng 2 ln.  nhit  xc nh,
hng s cn bng Kc khng i,  nn  b li vic tng t ca mu s,  s mol
kh N2O4 phi c to thm, ng thi s mol kh NO2 phi gim bt,  ngha l
cn bng chuyn dch theo chiu nghch.

Hnh 7.6. Th nghim chng minh nh hng 

ca p sut n cn bng sau : 

Nhn xt : T phn ng (1 )  ta thy, c hai mol kh NO2 phn ng to ra mt mol
kh N2O4,  ngha l phn ng nghch lm gim s mol kh trong h,  do  lm
gim p sut chung ca h.

Nh vy, khi tng p sut chung ca h cn bng trn,  cn bng chuyn dch
theo chiu nghch,  chiu lm gim p sut chung ca h,  ngha l chuyn dch
v pha lm gim tc ng ca vic tng p sut chung.

By gi nu ta lm gim p sut chung ca h cn bng trn bng cch ko 
pt tng ra  cho th tch chung ca h tng ln,  cn bng s chuyn dch theo
chiu thun, chiu lm tng s mol kh trong h,  ngha l v pha lm gim tc
ng ca vic gim p sut chung.  

Kt lun :  Khi tng hoc gim p sut chung ca h cn bng th bao gi cn
bng cng chuyn dch theo chiu lm gim tc ng ca vic tng hoc gim
p sut .

T vic kho st  trn ta suy ra rng, khi h cn bng c s mol kh  hai v
ca phng trnh ho hc bng nhau hoc trong h khng c cht kh th vic
tng hoc gim p sut chung khng lm cho cn bng chuyn dch.  Th d,  p
sut khng nh hng n cc cn bng sau :

H2 (k) + I2 (k) 2HI (k)

Fe2O3  (r) + 3CO (k) 2Fe (r)  + 3CO2 (k)

CaO (r)  + SiO2 (r)  CaSiO3  (r)

2 4 2N O (k) 2NO (k).
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3. nh hng ca nhit 

Hng s cn bng Kc ca phn ng xc nh ch ph thuc vo nhit ,  nn khi

nhit  bin i,  cn bng s chuyn dch sang mt trng thi cn bng mi

ng vi gi tr mi ca hng s cn bng.  Th d :

N2O4 (k)  2NO2 (k)  ;       H = 58  kJ > 0

(khng mu) (mu nu  )

Gi tr 58  kJ l nhit ca phn ng thun, phn ng thu nhit.  Phn ng nghch
l phn ng to nhit vi H = 58  kJ < 0.

Khi hn hp kh trn ang  trng thi cn bng, nu un nng hn hp kh
bng cch ngm bnh ng hn hp vo nc si,  mu nu  ca hn hp kh
m ln,  ngha l cn bng chuyn dch theo chiu thun, chiu ca phn ng
thu nhit.

Nu lm lnh bng cch ngm bnh ng hn hp kh vo nc ,  mu ca hn
hp kh nht i,  ngha l cn bng chuyn dch theo chiu nghch,  chiu ca
phn ng to nhit (*)

Kt lun :  Khi tng nhit ,  cn bng chuyn dch theo chiu phn ng thu
nhit,  ngha l chiu lm gim tc ng ca vic tng nhit  v khi gim nhit
,  cn bng chuyn dch theo chiu phn ng to nhit,  chiu lm gim tc
ng ca vic gim nhit .

Cc yu t nng ,  p sut v nhit  nh hng n cn bng ho hc 
c L Sa-t-li- (nh ho hc Php tc gi ca nguyn l chuyn dch cn
bng) tng kt thnh nguyn l c gi l nguyn l L Sa-t-li- nh sau :

Mt phn ng thun nghch ang  trng thi cn bng khi chu mt tc ng
t bn ngoi,  nh bin i nng ,  p sut,  nhit ,  th cn bng s chuyn
dch theo chiu lm gim tc ng bn ngoi .

4. Vai tr ca cht xc tc

Cht xc tc khng lm bin i nng  cc cht trong cn bng v cng khng

lm bin i hng s cn bng, nn khng lm cn bng chuyn dch. Cht xc

tc lm tng tc  phn ng thun v tc  phn ng nghch vi s ln bng

nhau, nn khi phn ng thun nghch cha  trng thi cn bng th cht xc tc

c tc dng lm cho cn bng c thit lp nhanh chng hn.
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V -  ngha ca tc  phn ng v cn bng ho hc
trong sn xut ho hc

 thy  ngha ca tc  phn ng v cn bng ho hc trong sn xut ho
hc,  chng ta ly mt s th d sau :

Th d 1  : Trong qu trnh sn xut axit sunfuric phi thc hin phn ng sau :

2SO2(k) + O2 (k) 2SO3 (k)  ;         H = 198 kJ < 0

Trong phn ng ny,  ngi ta dng oxi khng kh.

nhit  thng, phn ng xy ra rt chm.   tng tc  phn ng, phi
tng nhit  v dng cht xc tc.  Nhng y l phn ng to nhit nn khi
tng nhit ,  cn bng chuyn dch theo chiu nghch lm gim hiu sut ca
phn ng.   hn ch tc dng ny, ngi ta  dng mt lng d khng kh,
ngha l tng nng  oxi,  lm cho cn bng chuyn dch theo chiu thun.

Th d 2  : Trong cng nghip,  amoniac c tng hp theo phn ng sau :

N2(k) + 3H2 (k) 2NH3 (k)     ;       H = 92 kJ < 0

c im ca phn ng ny l tc  rt chm  nhit  thng, to nhit v
s mol kh ca sn phm t hn s mol kh ca cc cht phn ng.  Do ,  ngi
ta phi thc hin phn ng ny  nhit  cao,  p sut cao v dng cht xc tc.

p sut cao,  cn bng s chuyn dch sang pha to ra NH3,  nhng  nhit 
cao cn bng chuyn dch ngc li,  nn ch thc hin phn ng  nhit 
thch hp.

Bi tp

1 . Hng  s cn  bng  Kc ca  mt phn  ng  ph  thuc vo yu  t no sau  y ?

A.  Nng .

B.  Nhit .

C.  p sut.

D.  S c mt cht xc tc.

2. Cn bng ho hc l g ? Ti  sao ni  cn  bng ho hc l cn bng ng ? Hy cho 

bit  ngha ca hng s cn bng Kc.  Hng s cn bng Kc ca mt phn ng c lun

lun l mt hng s khng ?

3. Vit cc biu  thc hng s cn  bng  Kc cho cc phn ng sau  :
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a) CaCO3(r)  CaO(r)  + CO2(k)          

b)  Cu2O(r)  + 2CuO(r)

c) 2SO2(k) + O2(k) 2SO3(k) ;  SO2(k) + SO3(k) ;  2SO3(k) 2SO2(k) + O2(k)

Hy cho bit mi  l in  h gia ba hng s cn  bng ng vi  ba trng hp trong cu c)

 cng nhit .

4. S chuyn dch  cn bng ho hc l g  ? Nhng yu t no nh hng n cn bng

ho hc ? Cht xc tc c nh hng n cn bng ho hc khng ? V sao ?

5. Pht biu  nguyn l  L Sa-t-l i- v da vo cn bng sau   minh ho :

C(r)  +CO2(k)  2CO(k)  ;  H = 1 72 kJ

6. Xt cc h cn bng sau  trong  mt bnh  kn  :

a)  C(r)  + H2O(k) CO(k)  + H2(k)  ;  H = 1 31  kJ

b)  CO(k)  + H2O(k) CO2(k)  + H2(k)  ;  H = 41  kJ

Cc cn bng trn chuyn dch nh th no khi  bin i  mt trong cc iu kin sau ?

 Tng nhit .

 Thm lng hi  nc vo.

 Thm kh H2 vo.

 Tng p sut chung bng cch nn cho th tch  ca h gim xung.

 Dng cht xc tc.

7. Cho bit phn  ng thun nghch  sau  :   H2(k)  + I2 (k)  2HI  (k)

Nng  cc cht lc cn bng  nhit  430oC nh sau  :

[H2]  =  [I2]  =  0,1 07M     ;       [HI ]  =  0,786M

Tnh hng s cn bng Kc ca phn ng  430
oC.

8. Cho bit phn  ng sau  :  H2O(k) + CO(k)  H2(k)  + CO2(k)

700oC hng s cn bng Kc = 1 ,873.  Tnh  nng  H2O v CO  trng thi  cn  bng,

bit rng  hn hp ban u  gm 0,300 mol  H2O v 0,300 mol  CO trong bnh  1 0 l t 

 700oC.

9. Hng s cn bng Kc ca phn ng H2(k)  + Br2(k)  2HBr (k)   730oC l 2,1 8.1 06.

Cho 3,20 mol  HBr vo trong bnh  phn  ng  dung tch  1 2,0 l t  730oC.  Tnh nng 

ca H2,  Br2 v HBr  trng thi  cn  bng.

1 0. Iot b  phn hu bi  nhit theo phn ng sau  :   I2(k)  2I (k)

727oC hng s cn  bng Kc l 3,80.1 0 5.  Cho 0,0456 mol  I2 vo trong bnh  2,30 l t

 727oC.  Tnh nng  I2 v I   trng  thi  cn  bng.

2
1
O (k)

2

2
1
O (k)

2
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Qu trnh  sinh  l  b  nh  hng bi  iu  kin  mi  trng.  S thay i  t ngt v

 cao c th gy ra au  u,  bun  nn,  mt mi  v kh chu.  y l triu  chng

ca s thiu  oxi  trong cc m.

Sng   cao vi  tun  hoc vi  thng s dn  dn  vt qua c chng say 
cao v thch  nghi  dn  vi  nng  oxi  thp trong khng kh.

S kt hp oxi  vi  hemoglobin  (Hb)  trong mu  c biu  din  mt cch  n

gin  nh sau  :                   

Hb    +    O2 HbO2

(Hemoglobin)  (Oxihemoglobin)

HbO2 a oxi  n  cc m.  Biu  thc ca hng s cn  bng l :  

 cao 3  km,  p sut ring phn  ca oxi  vo khong 0,1 4 atm so vi  0,2  atm

 ngang mc nc bin.  Theo nguyn  l  L Sa-t-l i -,  nng  oxi  gim s l m

cho cn  bng trn  chuyn  dch  sang tri  gy ra bnh  thiu  oxi  trong cc m.

Hin  tng ny buc c th ngi  phi  sn  sinh  ra nhiu  phn  t hemoglobin

hn  v cn  bng s chuyn  dch  t tri  qua phi ,  to iu  kin  cho vic hnh

thnh  oxihemoglobin.  Vic sn  sinh  thm hemoglobin  xy ra t t.   t c

cng sut ban  u  phi  cn  ti  vi  nm.  Cc nghin  cu   ch rng,  cc c dn

sng lu   vng cao c mc hemoglobin  trong mu  cao,  i  khi  cao hn  50%

so vi  nhng ngi  sng  ngang mc nc bin.

2
c

2

[HbO ]
K =

[Hb] [O ]
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Cng c cc kin thc v tc  phn ng v cn bng
ho hc.  
Rn luyn k nng vn dng nguyn l L Sa-t-li- cho
cn bng ho hc v lm cc bi  tp v cn bng ho hc.

A - Kin thc cn nm vng

1 . Tc  phn ng l  bin thin nng  ca mt cht bt k trong phn ng
trong mt n v thi gian.

2. Tc  phn ng tng khi :

a)  Tng nng  cht phn ng (tr mt s trng hp ngoi l).

b)  Tng p sut cht phn ng (nu l cht kh).

c)  Tng nhit  cho phn ng (tr mt s trng hp ngoi l).

d)  Tng din tch tip xc cc cht phn ng.

e)  C mt cht xc tc.

3. Cn bng ho hc l trng thi ca phn ng thun nghch khi tc  phn ng
thun v tc  phn ng nghch bng nhau.

4. Hng s cn bng l i lng c trng cho cn bng ho hc.  N cho bit hiu
sut ca phn ng thun nghch.  i vi phn ng xc nh, hng s cn bng
Kc ch ph thuc vo nhit .

5. S chuyn dch cn bng l s di chuyn t trng thi cn bng ny sang trng
thi cn bng khc do tc ng ca cc yu t t bn ngoi ln cn bng (s bin
i nng ,  p sut,  nhit ).  S chuyn dch cn bng tun theo nguyn l 
L Sa-t-li- :

a)  Khi tng nng  mt cht no  (tr cht rn) trong cn bng th cn bng
s chuyn dch theo chiu phn ng lm gim nng  cht  v ngc li.

b)  Khi tng p sut chung ca h cn bng th cn bng s chuyn dch theo
chiu phn ng to ra s mol kh t hn v ngc li.

c)  Khi tng nhit  th cn bng s chuyn dch theo chiu phn ng thu nhit

v ngc li.
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B - Bi  tp

1 . Ni  dung no th hin  trong cc cu  sau  y l sai ?

A.  Nhin  l iu  chy  tng  kh quyn trn  cao nhanh hn  khi  chy  mt t.  

B.  Nc gii  kht c nn kh CO2  p sut cao hn c  chua ( axit)  ln  hn.

C.  Thc phm c bo qun  nhit  thp hn s gi c lu  hn.

D.  Than  chy trong oxi  nguyn cht nhanh hn khi  chy trong khng kh.

2. Ni  dung no th hin  trong cc cu  sau  y l ng ?

A.  Hng s cn bng Kc ca mi  phn ng  u  tng khi  tng nhit .

B.  Hng s cn bng Kc cng ln,  hiu  sut phn  ng cng nh.

C.  Khi  mt phn ng  thun nghch   trng  thi  cn  bng c  chuyn sang mt trng thi  

cn  bng mi   nhit  khng i,  hng s cn  bng Kc bin i.

D.  Khi  thay i  h s t lng cc cht trong phng trnh  ho hc ca mt phn ng,

gi tr  ca hng s cn bng Kc thay i.

3. Trong cc cp phn ng sau,  phn ng no c tc  ln  hn ?

a)  Fe + CuSO4 (2M) v Fe + CuSO4 (4M) (cng nhit ).

b)  Zn  + CuSO4 (2M,  25oC) v Zn  + CuSO4 (2M,  50oC).

c)  Zn  (ht)  + CuSO4 (2M) v Zn  (bt)  + CuSO4 (2M) (cng nhit ).

d)  2H2 + O2 2H2O v 2H2 + O2 2H2O

4. Cho phn ng thun nghch  sau  :

2NaHCO3 (r)  Na2CO3 (r)  + CO2 (k)  + H2O (k)   ;    H  =  1 29 kJ

C th dng nhng bin  php g  chuyn ho nhanh v hon  ton NaHCO3 thnh

Na2CO3 ?

5. Khi  un nng HI trong mt bnh  kn,  xy ra phn ng sau  :

2HI (k) H2 (k)  + I2 (k)

a)  mt nhit  no ,  hng  s cn bng Kc ca phn  ng bng Tnh xem c 

bao nhiu  phn trm HI b  phn  hu  nhit  .

b)  Tnh  hng s cn  bng Kc ca hai  phn ng  sau   cng nhit  nh trn  :

2 2 2 2
1 1

H (k)  H (k)  +  (k)  v H (k)  + (k) 2H  (k)
2 2

I I I I

1
.

64



ot  thng
Pt

ot  thng
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6. Phn ng nung vi  xy ra nh sau  trong mt bnh  kn  :

H = 1 78 kJ

 820oC hng s cn  bng Kc = 4,28.1 03.

a)  Phn ng trn  l to nhit hay thu  nhit ?

b)  Khi  phn ng ang  trng thi  cn  bng,  nu  bin i  mt trong  nhng iu  kin  

sau y th hng s cn bng Kc c bin i  khng v bin i  nh th no ? Gii  thch.

 Thm kh CO2 vo.

 Ly bt mt lng CaCO3 ra.

 Tng dung  tch  ca bnh  phn  ng ln.

 Gim nhit  ca phn ng xung.

c) Ti  sao ming cc l nung vi  li   h ? Nu y kn xy ra hin tng g ? Ti  sao ?

7. Cho 0,1  mol  CaCO3 (r) vo bnh chn khng dung tch 1  lt  thc hin phn ng sau :

CaCO3 (r)  CaO (r)  + CO2 (k)

 nhit  820oC,  hng s cn  bng Kc = 4,28 .1 0
3.

 nhit  880oC,  hng s cn bng Kc = 1 ,06 . 1 0
2.

Tnh hiu  sut chuyn ho CaCO3 thnh  CaO v CO2 (%CaCO3 b  phn hu)  khi  t

n trng thi  cn  bng  hai  nhit  trn.  So snh cc kt qu thu  c hy rt ra

kt lun v gii  thch.

+3 2CaCO (r) CaO (r) CO (k) ;
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Cng c cc kin thc v cc yu t nh hng n tc
 phn ng v cn bng ho hc.

Rn luyn k nng quan st,  so snh cc hin tng th
nghim v rt ra kt lun.

I  - Ni  dung th nghim v cch tin hnh
Th nghim 1  : nh hng ca nng  n tc  phn ng

Chun b hai ng nghim nh sau :
ng th nht cha 3  ml dung dch HCl nng  khong 18%.
ng th hai cha 3  ml dung dch HCl nng  khong 6%.

Cho ng thi vo mi ng mt ht km c kch thc ging nhau.  Quan st
hin tng xy ra trong hai ng nghim, rt ra kt lun v gii thch.  Vit
phng trnh ho hc ca phn ng xy ra.
Th nghim 2  : nh hng ca nhit  n tc  phn ng

Chun b hai ng nghim mi ng ng 3 ml dung dch H2SO4 nng  khong 15%.
un dung dch trong mt ng n gn si.  Cho ng thi vo mi ng mt ht Zn
c kch thc ging nhau. Quan st hin tng xy ra trong hai ng nghim, rt ra
kt lun v gii thch. Vit phng trnh ho hc ca phn ng xy ra.
Th nghim 3  : nh hng ca din tch tip xc n tc  phn ng

Chun b hai ng nghim, mi ng ng 3 ml dung dch H2SO4 nng  khong 15%,
sau  chun b hai mu Zn c khi lng bng nhau.  Mt mu c kch thc
ht nh hn mu cn li.  Cho ng thi hai mu km  vo hai ng nghim
ng H2SO4  trn.  Quan st hin tng xy ra trong hai ng nghim, rt ra kt
lun v gii thch.  Vit phng trnh ho hc ca phn ng xy ra.
Th nghim 4 : nh hng ca nhit  n cn bng ho hc

Chun b dng c nh hnh 7.5.  Np y kh NO2 vo c hai ng cho ng u.
ng kho K li.  Ngm mt ng vo nc ,  ng kia vo nc nng khong
80o -  90oC.  Mt lc sau nhc c hai ng ra v so snh mu  hai ng.  Rt ra
nhn xt v gii thch da vo cn bng sau :

2NO2(k) N2O4(k) ;  H = 58  kJ

(mu nu ) (khng mu)

II  - vit tng trnh

Bi thc hnh s 7

Tc  phn ng v 
cn bng ho hc

52Bi
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