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Chng 

1

Hatnhn nguyn t ctaonn t nhnghatnao?

Lophannghatnhntai Vin Nghin cuhatnhn,
thanhpha Lat(tnh Lm ng)

NGUYN  TNGUYN T
Nguyn t cocu taonh th nao,taonn t 
nhnghatg?
Kch thc,khi lng,intch cuachungrasao ?

Cu taovonguyn t nhth nao?
Mi lin h gia cu taonguyn t vatnh cht cua
cacnguyn t.
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Vo khong nm 440 trc Cng Nguyn, nh trit hc mcrit cho rng ng tin bc b

chia nh mi, sau cng s c mt ht khng th phn chia c na, gi l nguyn t

(xut pht t chHi Lp atomos, ngha l khng chia nh hn c na) .

Ngy nay, ngi ta c th phn chia c cc nguyn t bc nhng cc hp phn thu c

khng cn gi nguyn tnh cht ca bc na.

Cho n tn gia th k XIX, ngi ta vn 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 k XIX, u th k XX 
chng minh nguyn t c tht v c cu to phc tp.

I - thnh phn cu to ca nguyn t

1. Electron

a) S tm ra electron

Nm 1897, nh bc hc ngi Anh Tm-xn (J.J. Thomson) nghin cu s
phng in gia hai in cc c hiu in th 15 kV, t trong mt ng gn nh

thnh phn nguyn t

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 thnh
nguyn t l bao nhiu ?

Bi

1
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Hnh 1 .2. ng tin bng bc
thi mcrit

Hnh 1 .1 . Tng mcrit
(Democritus)



chn khng (p sut khong 0,001 mmHg)
v thy mn hunh quang trong ng pht
sng do nhng tia pht ra t cc m v
c gi l tia m cc.

Tia m cc c cc c tnh sau :

 Trn ng i ca n, nu ta t mt
chong chng nh th chong chng b quay.
iu  cho thy tia m cc l chm ht
vt cht c khi lng v chuyn ng vi
vn tc ln.

 Khi khng c tc dng ca in trng v
t trng th tia m cc truyn thng.

 Khi cho tia m cc i vo gia hai bn
in cc mang in tch tri du, tia m
cc lch v pha cc dng. iu  chng
t tia m cc l chm ht mang in tch
m (hnh 1 .3).

Ngi ta gi nhng ht to thnh tia m cc l cc electron, k hiu l e.

b) Khi lng v in tch ca electron

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

Khi lng : me = 9,1094.10 31 kg.

in tch : qe = 1 ,602.10 19 C (culng).

Ngi ta cha pht hin c in tch no nh hn 1 ,602.10 19 C 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 bng 1 .

2. S tm ra ht nhn nguyn t

Nm 1911 , nh vt l ngi Anh R-d-pho (E.Rutherford) v cc cng s 

cho cc ht (1 ) 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 .4a, b).
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Manhuynhquang

Tmkimloaitch in
lamthayingi
cuachumtia

Ant
Catt

1 5kV

Hnh 1 .3. S  th nghim ca
Tmxn pht hin ra tia m cc

(1 ) Ht c in tch 2+ v khi lng gp 4 ln nguyn t hiro.



Hnh 1 .4. M hnh th nghim khm ph ra ht nhn nguyn t

Nh vy, nguyn t phi cha phn mang in dng c khi lng ln 

c th lm cc ht  b lch khi va chm. Nhng phn mang in tch dng ny

li phi c kch thc rt nh so vi kch thc nguyn t  phn ln cc ht

 c th xuyn qua khong cch gia cc phn mang in tch dng ca cc

nguyn t vng m khng b lch hng. iu  chng t nguyn t c cu to

rng, phn mang in dng l ht nhn (hnh 1 .4b).

Xung quanh ht nhn c cc electron to nn v nguyn t.  nguyn t trung

ho v in, s n v in tch dng ca ht nhn ng bng s electron quay

xung quanh ht nhn.

V khi lng ca cc electron rt nh nn khi lng nguyn t hu nh tp trung

 ht nhn.

3. Cu to ca ht nhn nguyn t

a) S tm ra proton

Nm 1918, khi bn ph ht nhn nguyn t nit bng ht  , R-d-pho  quan

st thy s xut hin ht nhn nguyn t oxi v mt loi ht c khi lng

1 ,6726.10 27 kg, mang mt n v in tch dng (k hiu l eo ; quy c

bng 1+).  chnh l ht proton, c k hiu bng ch p.

Ht proton l mt thnh phn cu to ca ht nhn nguyn t.
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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 thy s xut hin ca mt loi ht
mi c khi lng xp x khi lng ca proton, nhng khng mang in,
c gi l ht ntron (k hiu bng ch n).

Nh vy, ntron cng l mt thnh phn cu to ca ht nhn nguyn t.

c) Cu to ca ht nhn nguyn t

Sau cc th nghim trn, ngi ta i n kt lun :

Ht nhn nguyn t c to thnh bi cc proton v ntron. V ntron khng
mang in, s proton trong ht nhn phi bng s n v in tch dng ca ht
nhn v bng s electron quay xung quanh ht nhn.

I I - Kch thc v khi lng ca nguyn t

Ngy nay, cc nh khoa hc  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 nhmt qu cu, trong  c cc electron chuyn ng

rt nhanh xung quanh ht nhn, th n c ng knh khong 10 10 m.

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

hay angstrom (vit tt l

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

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 10 000 ln

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

2. Khi lng

Ta kh tng tng c rng 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).

V vy,  biu th khi lng ca nguyn t, phn t v cc ht proton, ntron,

electron ngi ta phi dng n v khi lng nguyn t, k hiu l u(1 ), u cn
c gi l vC.

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

Nguyn t cacbon ny c khi lng l 19,9265.1027 kg.

Khi lng ca 1 nguyn t hiro l 1 ,6738.1027 kg  1 ,008u  1u.

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

Khi lng, in tch ca cc ht cu to nn nguyn t c ghi trong bng 1 .

Bng 1. Khi lng v in tch ca cc ht to nn 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 9 C =  eo=1  qp = 1 ,602.1 0
1 9 C = eo = 1 + qn = 0

Khi  lng m
me = 9,1 094.1 0

31  kg

me  0,00055u

mp= 1 ,6726.1 0
27 kg

mp  1 u

mn= 1 ,6748.1 0
27 kg

mn  1 u

(1 ) Trong mt s ti liu nc ngoi,  ngi ta cn gi l amu (atomic mass unit).



Bi tp

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

A.  electron v proton.  

B.  proton  v ntron.  

C.  ntron  v electron.  

D.  electron,  proton v ntron.

Chn p n  ng.

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

A.  proton v electron.

B.  ntron v electron.  

C.  ntron  v proton.  

D.  ntron,  proton v electron.

Chn p n  ng.

3. Nguyn t c ng knh  ln  gp khong 1 0 000 ln  ng knh  ht nhn.  Nu ta

phng i  ht nhn  ln  thnh mt qu bng c ng knh  6 cm th ng knh  nguyn

t s l 

A.  200 m.  

B.  300 m.  

C.  600 m.

D.  1 200 m.

Chn p s ng.

4. Tm t s v khi  lng ca electron so vi  proton,  so vi  ntron.

5. Nguyn t km c bn knh  r =  1 ,35.1 01 nm v c khi  lng nguyn t l 65 u.

a)  Tnh  khi  lng ring ca nguyn t km.

b)  Thc t hu  nh ton b khi  lng nguyn t tp trung  ht nhn vi  bn knh  

r =  2.1 06 nm.  Tnh khi  lng ring ca ht nhn nguyn t km.  

Cho bit Vhnh  cu = 
4
3

r3.
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Ht nhn nguyn t 
Nguyn t ho hc 
ng v

S l in  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 ?

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

Bi 

2

10

I  -  Ht nhn nguyn t

1. in tch ht nhn

a) Proton mang in tch 1+,  nu ht nhn c Z proton th in tch ca ht nhn
bng Z+ v s n v in tch ht nhn bng Z.

b) Nguyn t trung ho v 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 ca nguyn t nit l 7,  vy nguyn t nit 
c 7  proton v 7  electron.

2. S khi

a)  S khi (k hiu l A) l tng s ht proton (k hiu l Z) v tng s ht ntron 
(k hiu l N) ca ht nhn  :

A = Z + N

Th d,  ht nhn nguyn t liti c 3  proton v 4 ntron, vy s khi ca ht nhn
nguyn t liti : A = 3  + 4 = 7

b)  S n v in tch ht nhn Z v s khi A c trng cho ht nhn v cng 
c trng cho nguyn t,  v khi bit Z v A ca mt nguyn t s bit c s
proton, s electron v c s ntron trong nguyn t  (N = A  Z).

Th d : Nguyn t Na c A = 23  v Z = 11 ,  suy ra nguyn t Na c 
11  proton, 11  electron v 12 ntron.



I I  -  Nguyn t ho hc

1. nh ngha

Tnh cht ho hc ca nguyn t ph thuc vo s electron ca nguyn t
nguyn t  v do  ph thuc vo s n v in tch ht nhn Z ca 
nguyn t.  Nh vy,  cc nguyn t c cng s n v in tch ht nhn Z th c
cng tnh cht ho hc.

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

Th d : Tt c cc nguyn t c cng s n v in tch ht nhn l 11  u
thuc nguyn t natri.  Chng u c 11  proton v 11  electron.

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 (tng s khong 110 nguyn t).

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 ,  k hiu l Z.

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 t k hiu 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 :

K hiu trn cho ta bit :

S hiu nguyn t ca nguyn t Na l 11  nn s n v in tch ht nhn
nguyn t l 11 ,  trong ht nhn c 11  proton v v nguyn t Na c 11  electron.
S khi ca nguyn t Na l 23  nn trong ht nhn c 12 (23 11=12) ntron.  

11

Na
23

1 1
K hiu hoa hoc

S khi A

S hiu nguyn t Z



I I 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 s proton nh nhau 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 :

Hnh 1 .5. S  cu to nguyn t ba ng v ca nguyn t hiro

Ngoi khong 340 ng v t nhin,  ngi ta  tng hp c hn 2400 ng
v nhn to.  Nhiu ng v nhn to c dng trong y hc,  nng nghip,  nghin
cu khoa hc.. .

iV -  Nguyn t khi  v nguyn t khi  trung bnh   
ca cc nguyn t ho hc

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 ,  nhng do khi lng ca electron qu nh b so
vi ht nhn c th b qua nn khi lng ca nguyn t coi nh bng tng khi
lng ca cc proton v ntron trong ht nhn nguyn t.
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Nh vy, nguyn t khi coi nh bng s khi (khi khng cn  chnh xc cao).

Th d : Xc nh nguyn t khi ca P bit rng P c Z = 15  v N = 16.

Nguyn t khi ca P l 31 .

2. Nguyn t khi trung bnh

Nhiu nguyn t ho hc tn ti nhiu ng v trong t nhin nn nguyn t
khi ca cc nguyn t ny l nguyn t khi trung bnh ca cc ng v .

Gi s mt nguyn t c hai ng v l X v Y ;  X l nguyn t khi ca 
ng v X ;  Y l nguyn t khi ca ng v Y ;  a l phn trm s nguyn t ca
ng v X ;  b l phn trm s nguyn t ca ng v Y.  Cng thc tnh 

nguyn t khi trung bnh l :

Trong nhng tnh ton khng cn  chnh xc cao,  c th dng s khi thay
cho nguyn t khi.

Th d : Clo l hn hp ca hai ng v bn(1 ) chim 75,77% v 

chim 24,23% tng s nguyn t clo trong t nhin.

Nguyn t khi trung bnh ca clo l :

Bi tp

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

A.  s khi. C.  s proton.

B.  s ntron. D.  s ntron v s proton.

Chn p n  ng.

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

hc v n cho bit 

A.  s khi  A. C.  nguyn t khi  ca nguyn t.

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

Chn p n  ng.
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(1 ) Xem mc 1 ,  bi t liu trang 14.
(2) Trong bng tun hon, ngi ta cho s liu chnh xc hn l 35,45.



3. 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.  B.  1 2,011 .  C.  1 2,022. D.  1 2,055.

Chn p s ng.

4. Hy xc nh  in  tch  ht nhn,  s proton,  s ntron,  s electron,  nguyn t khi  ca

cc nguyn t sau  :

5. ng c hai  ng v  bn  v Nguyn t khi  trung bnh  ca ng l 63,54.

Tnh thnh phn phn trm s nguyn t ca mi  ng v.

6. Hiro c nguyn t khi  l 1 ,008.  Hi  c bao nhiu  nguyn t ca ng v  

trong 1  ml  nc (cho rng trong nc ch c ng v  v )  ?

(Cho khi  lng ring ca nc l 1  g/ml. )

7. Oxi  t nhin  l  mt hn  hp cc ng  v  :  99,757% 1 6O ;  0,039% 1 7O ;  

0,204% 1 8O.  Tnh s nguyn t ca mi  loi  ng v  khi  c 1  nguyn t 1 7O.

8. Agon tch  ra t khng kh l hn hp ba ng v  :  99,6% 40Ar ;  0,063 % 38Ar  ;  

0,337% 36Ar.  Tnh  th tch  ca 1 0 g  Ar  iu  kin  tiu  chun.

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.  

Tia phng x c th l  chm cc ht mang in  dng nh  ht (phng x ),  
ht proton  ;  mang in  m nh chm ht 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.  
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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.
T phn  hch  cng l mt dng ca s phn  r ht nhn.  

Trong t phn  hch  v phn  r phng x 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  l  ng b  hao ht
ny chuyn ho thnh nng l  ng khng l c tnh  theo ph  ng trnh  ni  ting ca 
Anh-xtanh (A.Einstein)  :

E  = m.c2 (1 )

trong ,  E  (J )  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  (g)  l   ht khi  ;  c  = 2 ,988.1 08 m/s l  vn  tc nh  sng trong chn  khng.   

2. ng dng ca cc ng v  phng x

Mc d  mi  ti  nm 1 896,  hin  t ng phng x mi   c nh bc hc ngi  Php 
Bec-c-ren  (Becquerel )  pht hin,  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) ng dng ng v  phng x trong y hc

Trong y hc,  cc ng v  phng x  c dng rng ri  trong cc 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
lu  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 v 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).  
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c)  ng dng ng v  phng x 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 h in  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 0 8 1 0 9) ,   lm thay i  ng k din  mo ca Ho hc phn  tch  h in  i .  
Phn  tch  ng v  cho php xc nh  tui  ca mu  t  hoc mu  ho thch. . .

3.  S dng nng l  ng phn  hch

S phn  hch  gii  phng mt nng l  ng khng l.  T ph  ng trnh  (1 ),  ng i  ta tnh
ra rng nng l  ng phn  hch  ca 1  kg 235U,  c th tch  c mt qu bng ten-ni t,   
tng  ng vi  nng l ng thu   c khi  t chy 2000 tn  than  (s than  ny phi
chuyn  ch bng 200 chuyn  xe ti  1 0 tn),  hoc nng l  ng ca s n 20 000 tn  thuc
n TNT.  Nng l  ng phn  hch  ca urani   c s dng trong cc nh my in  
ht nhn.  Nm 2005,  nng lng ny  cung cp khong 1 6% tng sn  l  ng in  ca
th gii .   

in  ht nhn  hu  nh  khng pht thi  kh CO2 v cc kh thi  c hi  khc,  chi  ph
nhin  l iu   thp,  c th l mt la chn  hp l  cho s pht trin  bn  vng ca n  c ta
v nhiu  quc gia khc.  

4.  Bo v phng x

Tia phng x c th nh  h  ng
nghim trng n  sc kho con  ng i
v ng,  thc vt.  Khi  l m vic vi
cc ng v  phng x,  phi  tn  trng
trit  cc quy nh  v an  ton  
ht nhn.  Cc cht thi  phng x phi  
 c x l  theo cc quy trnh  
nghim ngt v chn  cht thi  trong
cc kho  c xy dng c bit.  i
vi  cht thi  hot  cao,  cc kho thi
phi  an  ton  trong thi  gian  hng 
vn  nm.    
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Phng ng v phng x,  
Vin Nghin cu ht nhn,  

thnh ph  Lt,  (tnh Lm ng).



Bi 

3
luyn tp :
thnh phn nguyn t

 Cng c kin  thc v :

Thnh  phn  cu  to nguyn  t,  ht nhn  nguyn  t,  
kch  thc,  khi  lng,  in  tch  ca cc ht.

nh  ngha nguyn  t ho hc ;  K h iu  nguyn  t,  ng v ,  
nguyn  t khi ,  nguyn  t khi  trung bnh.

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

17

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 ,602.10
19 C, quy c bng 1 ;  me  0,00055u.

qp = 1 ,602.10
19 C, quy c bng 1+ ;  mp  1u.

qn = 0 ;  mn  1u.

2. Trong nguyn t, s n v in tch ht nhn Z = s proton = s electron

S khi A = Z + N.

Nguyn t khi 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 .

Nguyn t ho hc l nhng nguyn t c cng s Z.

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

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

K hiu nguyn t :  



b - Bi  tp

1 . Theo s l iu   bng 1  bi  1 ,  trang  8 :

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

(y l php tnh  gn ng.)

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

2. Tnh nguyn t khi  trung bnh ca nguyn t kali,  bit rng trong t nhin thnh phn

phn trm cc ng v  ca kal i  l :  93,258% ;  0,01 2% v 6,730% 

3. a) nh  ngha nguyn t ho hc.

b)  K hiu  nguyn t cho bit nhng c trng g ca nguyn t,  ly th d  vi  

nguyn t kal i .

4. Cn  c vo u  m ngi  ta  bit chc chn  rng  g ia nguyn  t h iro 

(Z =  1 )  v nguyn t urani  (Z =  92)  ch c 90 nguyn t.

5. Tnh bn knh  gn ng ca nguyn t canxi,  bit th tch  ca 1  mol  canxi  tinh  th 

bng 25,87 cm3.

(Cho bit :  Trong tinh  th,  cc nguyn t canxi  ch chim 74% th tch,  cn li  l 

khe trng).

6. Vit cng thc ca cc loi  phn t ng(I I )  oxit,  bit rng ng v oxi  c cc 

ng v  sau  :
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I  - S chuyn ng ca cc electron trong nguyn t

Nhng nm u ca th k XX, ngi ta
cho rng cc electron chuyn ng xung
quanh ht nhn nguyn t theo nhng 
qu o trn hay bu dc,  nh qu o
ca cc hnh tinh quay xung quanh 
Mt Tri.   l m hnh mu hnh tinh
nguyn t ca R-d-pho, Bo (N.Bohr) v 
Zom-m-phen (A.Sommerfeld).

M hnh ny 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.

Ngy nay, ngi ta  bit cc electron
chuyn ng rt nhanh (tc  hng nghn
km/s) trong khu vc xung quanh ht nhn

nguyn t khng theo nhng qu o xc nh(1 ) to nn v nguyn t.
S electron  v nguyn t ca mt nguyn t ng bng s proton trong ht
nhn nguyn t v cng bng s hiu nguyn t (Z) hay s th t ca nguyn t
 trong bng tun hon.  Chng hn, v ca nguyn t hiro (Z = 1 )  c 
1  electron, v ca nguyn t clo (Z = 17)  c 17 electron, v ca nguyn t vng
(Z = 79) c ti 79 electron,. . .  Vy cc electron c phn b nh th no ?

Cc kt qu nghin cu cho thy chng phi phn b theo nhng quy lut 
nht nh.

(1 ) Xem khi nim obitan nguyn t (Bi c thm Khi nim v obitan nguyn t,  trang 22).

Bi 

4
Cu to v nguyn t

Trong nguyn  t,  electron  chuyn  ng nh th no ?

Cu to v nguyn t ra sao ?  Th no l lp,  phn lp electron ?
Mi  lp,  mi  phn  lp c ti  a bao nhiu  electron  ?

19

Electron

Quy ao
electron

Hat nhn

Hnh 1 .6. M hnh mu hnh tinh 
nguyn t ca Rdpho,  Bo v 

Zommphen 



I I  -  Lp electron v phn lp electron
1. Lp electron

Cc electron trong nguyn t  trng thi c bn ln lt chim cc mc nng
lng t thp n cao v sp xp thnh tng lp.  Cc electron  gn nhn hn
lin kt bn cht hn vi ht nhn.  V vy,  electron  lp trong c mc nng
lng thp hn so vi  cc lp ngoi.  

Cc electron trn cng mt lp c mc nng lng gn bng nhau.

Xp theo th t mc nng lng t thp n cao, cc lp electron ny c ghi
bng cc s nguyn theo th t n = 1 , 2, 3, 4   vi tn gi :  K, L, M, N, 

n = 1 2 3 4 

Tn lp K L M N 

2. Phn lp electron

Mi lp electron li chia thnh cc phn lp.  

Cc electron trn cng mt phn lp c mc nng lng bng nhau.

Cc phn lp c k hiu bng cc ch ci thng s,  p,  d,  f.  

S phn lp trong mi lp bng s th t ca lp .

Lp th nht (lp K, n = 1 )  c mt phn lp,   l phn lp 1 s ;

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

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

v.v.. .

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

cc electron p .. .

I I I  -  S electron ti  a trong mt phn lp, mt lp 
S electron ti a trong mt phn lp nh sau :
 Phn lp s cha ti a 2 electron ;
 Phn lp p cha ti a 6 electron ;
 Phn lp d cha ti a 10 electron ;
 Phn lp f cha ti a 14 electron ;
Phn lp electron  c  s electron ti a gi l phn lp electron bo ho.
T  suy ra s electron ti a trong mt lp :

1. Lp th nht (lp K, n = 1 )  c 1  phn lp 1 s,  cha ti a 2 electron.

2. Lp th hai (lp L,  n = 2)  c 2 phn lp 2s v 2p :

 Phn lp 2s cha ti a 2 electron ;

 Phn lp 2p cha ti a 6 electron ;

Vy, lp th hai cha ti a 8  electron.
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3. Lp th ba (lp M, n = 3)  c 3  phn lp 3s,  3p v 3d :

Phn lp 3s cha ti a 2 electron ;

Phn lp 3p cha ti a 6 electron ;

Phn lp 3d cha ti a 10 electron ;

Vy, lp th ba cha ti a 18  electron.

T cc th d trn rt ra rng :  S electron ti a ca lp th n l 2n2.

Da vo cng thc ny tnh c lp th t (lp N, n = 4)  cha ti a 

2.42 = 32 electron.

Lp electron  c  s electron ti a gi l lp electron bo ho.

Bng 2.  S electron ti a trong cc lp v cc phn lp (n = 1 n 3)

Th d : Xc nh s lp electron ca cc nguyn t 

S n v in tch ht nhn ca nguyn t nit l 7,  suy ra ht nhn c 7 proton, 
v nguyn t c 7  electron c phn b nh sau :  2 electron trn lp 
K (n = 1 ),  5  electron trn lp L (n = 2).  

Cng lp lun nh trn vi nguyn t magie,  ht nhn c 12 proton, v nguyn
t c 12 electron c phn b nh sau :  2 electron trn lp K (n = 1 ),  8  electron
trn lp L (n = 2)  v 2 electron trn lp M (n = 3)  (xem hnh 1 .7).

Hnh 1 .7. S  s phn b electron trn cc lp ca nguyn t nit v magie
(Vng trn  trong  cng tng trng cho ht nhn  c cha ntron (n)  v proton (p),  

cc vng trn  ngoi  tng trng cho cc lp electron)

21

Lp electron
S electron

ti  a ca lp
Phn b electron 
trn cc phn lp

Lp K (n  =  1 ) 2 1 s2

Lp L (n  =  2) 8 2s22p6

Lp M (n  =  3) 1 8 3s23p63d1 0

7+ 1 2+



Bi tp
1 . Mt nguyn t M  c 75 electron v 1 1 0 ntron.  K hiu  ca nguyn t M  l 

Chn p n  ng.

2. Nguyn t no trong cc nguyn t sau  y cha ng thi  20 ntron,  1 9 proton v 

1 9 electron ?

Chn p n  ng.

3. S n v  in  tch  ht nhn  ca nguyn t flo l 9.  Trong nguyn t flo,  

s electron  phn  mc nng lng cao nht l 

A.  2. B.  5. C.  9. D.  1 1 .

Chn p s ng.

4. Cc electron ca nguyn t nguyn t X c phn b trn  3 lp,  lp th ba c 

6 electron.  S n v  in  tch  ht nhn  nguyn t ca nguyn t X l 

A.  6. B.  8. C.  1 4. D.1 6.

Chn p s ng.

5. a) Th no l lp v phn lp electron ? S khc nhau gia lp v phn lp electron ?

b)  Ti  sao lp N  cha ti  a 32 electron  ?

6. Nguyn t agon  c k hiu  l 

a)  Hy xc nh  s proton,  s ntron v s electron ca nguyn t.

b)  Hy xc nh  s phn b electron trn  cc lp electron.

Mt electron  trong nguyn  t hiro chuyn  ng cc nhanh  trong khu  vc khng gian
gn  ht nhn  nguyn  t to thnh  mt m my electron  (hnh  1 .8).  

Mt  in  tch  ca m my electron   ln  nht  bn  trong mt hnh  cu  c 
bn  knh  0,053  nm.  khu  vc ,  kh nng c mt electron  l khong 90%.  
Ta ni   l  obitan  1 s.  

22

Bi c thm

khi nim v obitan nguyn t



Nh vy :  Obitan  nguyn  t l  khu  vc khng gian  xung quanh  ht nhn,  ti   xc sut
c mt (hay xc sut tm thy)  electron  l  khong 90%.

Obitan  nguyn  t c vit tt l  AO (Atomic Orbi tal ).

phn  lp s c 1  obi tan  s.  phn  lp p c 3  obitan  px,  py,  pz vung gc vi  nhau  trong

khng gian nm trn trc x,  y,  z ca h to   cc.  Cc obitan p c dng hnh s 8 ni
(hnh 1 .9).

Hnh 1 .9. Hnh dng ca cc obitan s v p

phn  lp d  c 5  obi tan  d,  hnh  dng phc tp hn.

Mi  obitan  cha ti  a 2  electron  nn  :

Phn  lp s c 1  obi tan  s cha ti  a 2  electron.

Phn  lp p c 3  obi tan  p cha ti  a 6  electron.

Phn  lp d  c 5  obi tan  d  cha ti  a 1 0 electron.

Khi  nim obitan  nguyn  t gip ta hiu  cc khi  n im khc nh :  s lai  ho cc 
obitan,  l in  kt  (xch  ma),  l in  kt (pi )  s c hc sau  ny.
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Hnh 1 .8. m my electron hnh cu ca nguyn t hiro

AO s



Cu hnh electron
nguyn t

 S sp xp cc  el ectron  trong v nguyn  t cc nguyn  t 
nh th no ?

 Cu  hnh  electron  ca nguyn  t l g ?  Cch  vit cu  hnh  
electron  ca nguyn  t.

 c im ca lp electron  ngoi  cng.

Bi 

5

24

I  -  Th t cc mc nng lng trong nguyn t

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

T trong ra ngoi,  mc nng lng ca
cc lp tng theo th t t 1  n 7  v
nng lng ca phn lp tng theo th t
s,  p,  d,  f.

Sau y l th t sp xp cc phn lp
theo chiu tng ca nng lng c
xc nh bng thc nghim v l thuyt :

1 s 2s 2p 3s 3p 4s 3d 4p 5s. . .  (hnh 1 .10).

Khi in tch ht nhn tng, c s chn mc nng lng nn mc nng lng 4s
thp hn 3d.

I I  -  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.

Ngi ta quy c cch vit cu hnh electron nguyn t nh sau :

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

Phn lp c ghi bng cc ch ci thng (s,  p,  d,  f).

S electron trong mt phn lp c ghi bng s  pha trn bn phi ca 

phn lp (s2,  p6,. . .).

Hnh 1 .1 0. S  phn b 
mc nng lng ca cc lp 

v cc phn lp



Cch vit cu hnh electron nguyn t gm cc bc sau :

Bc 1 .  Xc nh s electron ca nguyn t.

Bc 2.  Cc electron c phn b ln lt vo cc phn lp theo chiu tng ca
nng lng trong nguyn t (1 s 2s 2p 3s 3p 4s 3d 4p 5s. . .  )  v tun theo quy tc
sau :  phn lp s cha ti a 2 electron ;  phn lp p cha ti a 6 electron ;  phn
lp d cha ti a 10 electron ;  phn lp f cha ti a 14 electron.

Bc 3. Vit cu hnh electron biu din s phn b electron trn cc phn lp
thuc cc lp khc nhau (1 s 2s 2p 3s 3p 3d 4s 4p . . .).

Th d :

 Nguyn t hiro, Z = 1 , c 1  electron.  Cu hnh electron ca nguyn t H l 1s1 .

 Nguyn t heli,  Z = 2,  c 2 electron.  Cu hnh electron ca nguyn t He 

l 1 s2,   bo ho.

 Nguyn t liti, Z = 3, c 3 electron. Cu hnh electron ca nguyn t Li l 1s22s1 .  

Electron cui cng ca nguyn t liti in vo phn lp s.  Liti l nguyn t s.

 Nguyn t clo,  Z = 17,  c 17 electron.  Cu hnh electron ca nguyn t Cl 

c vit nh sau :  1 s22s22p63s23p5.

Hoc vit gn l :  [Ne]  3s23p5.

Electron cui cng ca nguyn t clo in vo phn lp p.  Clo l nguyn t p.

[Ne]  l k hiu cu hnh electron ca nguyn t neon, l kh him gn nht 
ng trc clo.

 Nguyn t st,  Z = 26,  c 26 electron.  Cc electron ca nguyn t Fe c

phn b nh sau :  1 s22s22p63s23p64s23d6.

Electron cui cng ca nguyn t Fe in vo phn lp d.  St l nguyn t d.

Cu hnh electron ca nguyn t Fe :  1 s22s22p63s23p63d64s2.

Hoc vit gn l :  [Ar]  3d64s2.

Vy :

Nguyn t s l nhng nguyn t m nguyn t c electron cui cng c in 
vo phn lp s.

Nguyn t p l nhng  nguyn t m nguyn t c electron cui cng c in
vo phn lp p.

Nguyn t d l nhng  nguyn t m nguyn t c electron cui cng c in
vo phn lp d.

Nguyn t f l nhng nguyn t m nguyn t c electron cui cng c in 
vo phn lp f.
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2. Cu hnh electron nguyn t ca 20 nguyn t u

26

Z
Tn nguyn

t
K hiu
ho hc

S electron
Cu hnh electron 
ca nguyn tLp K

(n  = 1 )
Lp L
(n  = 2)

Lp M
(n = 3)

Lp N
(n  = 4)

1 hiro H 1 1 s1

2 heli He 2 1 s2

3 liti Li 2 1 1 s22s1

4 beri Be 2 2 1 s22s2

5 bo B 2 3 1 s22s22p1

6 cacbon C 2 4 1 s22s22p2

7 nit N 2 5 1 s22s22p3

8 oxi O 2 6 1 s22s22p4

9 flo F 2 7 1 s22s22p5

1 0 neon Ne 2 8 1 s22s22p6

11 natri Na 2 8 1 1 s22s22p63s1

1 2 magie Mg 2 8 2 1 s22s22p63s2

1 3 nhm Al 2 8 3 1 s22s22p63s23p1

1 4 si l ic Si 2 8 4 1 s22s22p63s23p2

1 5 photpho P 2 8 5 1 s22s22p63s23p3

1 6 lu  hunh S 2 8 6 1 s22s22p63s23p4

1 7 clo Cl 2 8 7 1 s22s22p63s23p5

1 8 agon Ar 2 8 8 1 s22s22p63s23p6

1 9 kali K 2 8 8 1 1 s22s22p63s23p64s1

20 canxi Ca 2 8 8 2 1 s22s22p63s23p64s2



C th vit cu hnh electron theo lp.  Th d :  Cu hnh electron ca Na l

1s22s22p63s1 hay c th c vit theo lp l 2,  8,  1 .

3. c im ca lp electron ngoi cng

i vi nguyn t ca tt c cc nguyn t,  lp electron ngoi cng c nhiu

nht l 8  electron.

Cc nguyn t c 8  electron  lp electron ngoi cng (ns2np6)  v nguyn t

heli (1s2) khng tham gia vo cc phn ng ho hc (tr trong mt s iu kin c

bit) v cu hnh electron ca cc nguyn t ny rt bn.   l cc nguyn t

ca nguyn t kh him.  Trong t nhin,  phn t kh him ch c mt nguyn t.

Cc nguyn t c 1 ,  2,  3  electron  lp ngoi cng d nhng electron l

nguyn t ca cc nguyn t kim loi (tr H, He v B).

Cc nguyn t c 5,  6,  7  electron  lp ngoi cng d nhn electron thng l

nguyn t ca nguyn t phi kim.

Cc nguyn t c 4 electron ngoi cng c th l nguyn t ca nguyn t kim

loi hoc phi kim (xem bng tun hon).

Nh vy, khi bit cu hnh electron ca nguyn t c th d on c loi

nguyn t.

Bi tp
1 . Nguyn t c Z =  1 1  thuc loi  nguyn t

A.  s.

B.  p.

C.  d.

D.  f.

Chn p n  ng.

2. Cu hnh  electron ca nguyn t lu  hunh (Z =  1 6)  l 

A.  1 s22s22p53s23p5.  

B.  1 s22s22p63s23p6.  

C.  1 s22s22p63s23p4.  

D.  1 s22s22p63s23p3.

Chn p n  ng.
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3. Cu hnh  electron ca nguyn t nhm (Z =  1 3)  l 1 s22s22p63s23p1 .

Vy :

A.  Lp th nht (lp K)  c 2 electron.

B.  Lp th hai  (lp L)  c 8 electron.

C.  Lp th ba (lp M)  c 3 electron.

D.  Lp ngoi  cng c 1  electron.

Tm cu  sai.

4. Tng s ht proton,  ntron  v electron  trong  nguyn t ca mt nguyn t l 1 3.

a)  Xc nh  nguyn t khi.

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

(Cho bit :  Cc nguyn t c s hiu  nguyn t t 2 n 82 trong bng tun hon  

th

5. C bao nhiu  electron  lp ngoi  cng trong nguyn t ca cc nguyn t c s hiu

nguyn t ln  lt bng 3,  6,  9,  1 8 ?

6. Vit cu hnh  electron nguyn t ca cc cp nguyn t m ht nhn nguyn t c s

proton l  

a)  1 ,  3.       

b)  8,  1 6.     

c)  7,  9.

Nhng nguyn t no l kim loi  ? L phi  kim ? V sao ?
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luyn tp :  
Cu to v nguyn t

Cng c kin  thc v :  Th t cc phn  lp electron  theo 
chiu  tng ca nng lng trong nguyn  t ;  S electron  ti  a
trong mt phn  lp,  mt lp ;  Cu  hnh  electron  ca nguyn  t.

Rn  luyn  k nng xc nh  s electron  ca cc lp v 
s electron  lp ngoi  cng ca nguyn  t 20 nguyn  t u  
trong bng tun hon, t  suy ra tnh cht c bn ca nguyn t.

Bi 

6

29

A - Kin  thc cn nm vng
Bng 3.  Lp v phn lp electron

Bng 4.  Mi lin h gia lp electron ngoi cng vi loi nguyn t

S th t lp (n) 1 2 3 4 . . .

Tn ca lp K L M N .. .

S electron ti  a 2 8 1 8 32 . . .

S phn lp 1 2 3 4 . . .

K hiu phn lp 1 s 2s,  2p 3s,  3p,  3d 4s,  4p,  4d,  4f . . .

S electron ti  a 
 phn lp v  lp

2 . . .

Cu hnh electron 
lp ngoi  cng

ns1 ,  
ns2,
ns2 np1

ns2 np2
ns2 np3,
ns2 np4 v
ns2 np5

ns2 np6

(He :  1 s2)

S electron thuc 
lp ngoi  cng

1 ,  2  hoc 3 4 5,  6 hoc 7 8 (2  He)

Loi  nguyn t
kim loi
(tr H,  He,  B)

c th l kim
loi hay phi kim

thng l 
phi  kim

kh him

Tnh cht c bn 
ca nguyn t

tnh  kim loi
c th l tnh
kim loi  hay
tnh  phi  kim

thng c
tnh  phi  kim

tng i  tr
v mt 
ho hc

2,  6

8

2,  6,  1 0

1 8

2,  6,  1 0,  1 4
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b - Bi  tp

1 . Th no l nguyn t s,  p,  d,  f ? 

2. Cc electron  thuc lp K hay lp L l in  kt vi  ht nhn cht ch hn ? V sao ?

3. Trong nguyn t,  nhng electron ca lp no quyt nh  tnh  cht ho hc ca 

nguyn t nguyn t  ? Cho th d.

4. V ca mt nguyn t c 20 electron.  Hi  :

a)  Nguyn t  c bao nhiu  lp electron ?

b)  Lp ngoi  cng c bao nhiu  electron ?

c)  Nguyn t  l kim loi  hay phi  kim ?

5. Cho bit s electron ti  a  cc phn lp sau  :

a)  2s ;        b)  3p ;      c)  4s ;     d)  3d.

6. Cu hnh  electron ca nguyn t photpho l 1 s22s22p63s23p3.  Hi  :

a)  Nguyn t photpho c bao nhiu  electron ?

b)  S hiu  nguyn t ca photpho l bao nhiu  ?

c)  Lp electron no c mc nng lng cao nht ?

d)  C bao nhiu  lp electron,  mi  lp c bao nhiu  electron ?

e)  Photpho l nguyn t kim loi  hay phi  kim ? V sao ?

7. Cu hnh  electron ca nguyn t cho ta bit nhng thng tin  g ? Cho th d.

8. Vit cu hnh  electron y   cho cc nguyn t c lp electron ngoi  cng l

a)  2s1 ;           b)  2s22p3 ;     c)  2s22p6 ;

d)  3s23p3 ;     e)  3s23p5 ;        g)  3s23p6.

9. Cho bit tn,  k h iu,  s hiu  nguyn t ca :

a)  2  nguyn t m nguyn t c s electron lp ngoi  cng l ti  a.

b)  2  nguyn t m nguyn t c 1  electron  lp ngoi  cng.

c)  2  nguyn t m nguyn t c 7 electron  lp ngoi  cng.
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BANGTUNHOAN

CACNGUYN T HOAHOC

VANHLUTTUNHOAN

BANGTUNHOAN

CACNGUYN T HOAHOC

VANHLUTTUNHOAN
Cacnguyn t cspxp vaobangtun hoan
theonguyn tc nao?

Mi quan h gia cu hnh electron nguyn t cua
nguyn t hoahocvivtr cuanotrongbang tun hoan.

Tnh cht cacnguyn t trong bangtun hoan
bin i nh th nao?Bangtun hoanco yngha g ?

But tch cua .I. Men--l-ep

Chng 

2
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.I. Men-e-l-p (. . ) (1834-1907)

nghin cu sp xp cc nguyn t thnh
bng tun hon



Bng tun hon
cc nguyn t ho hc
Cc nguyn t ho hc c xp vo bng tun hon cc
nguyn t ho hc theo nguyn tc no ?

Bng tun hon cc nguyn t ho hc c cu to nh th no ?

Bi

7

32

S lc v s pht minh ra bng tun hon

Thi Trung c, loi ngi  bit cc nguyn tvng, bc, ng, ch, st, thu ngn v lu hunh.
Nm 1649, loi ngi tm ra nguyn tphotpho. n nm 1869, mi c 63 nguyn tc tm ra.

Nm 1817, -be-rai-n (J.Dobereiner) nhn thy khi lng nguyn t ca stronti  gia
khi lng nguyn t ca hai nguyn tbari v canxi. B ba nguyn tu tin ny c tnh cht
tng t nhau. Tip theo, cc nh khoa hc  tm ra cc b ba khc c quy lut tng t.

Nm 1862, nh a cht Php  Sng-cuc-toa (De Chancourtois)  sp xp cc nguyn t
ho hc theo chiu tng ca khi lng nguyn t ln mt bng giy (bng giy ny c qun
quanh hnh tr theo kiu l xo xon). ng nhn thy tnh cht ca cc nguyn tging nh tnh
cht ca cc con s, v tnh cht  lp li sau mi 7 nguyn t.

Nm 1864, Gin Niu-lan (John Newlands), nh ho hc Anh,  tm ra quy lut : Mi nguyn
tho hc u thhin tnh cht tng t nh nguyn t th 8 khi xp cc nguyn t theo khi
lng nguyn t tng dn.

Nm 1860, nh bc hc ngi Nga Men--l-p  xut  tng xy dng bng tun hon cc
nguyn tho hc. Nm 1869, ng cng bbn bng tun hon cc nguyn tho hc u tin.

Nm 1870, nh khoa hc ngi c L-tha My- (Lothar Mayer) nghin cu c lp cng 
a ra mt bng tun hon cc nguyn tho hc tng t nh bng ca Men--l-p.

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

Ngy nay, di nh sng ca thuyt cu to nguyn t, cc nguyn t ho hc
c sp xp trong bng tun hon theo cc nguyn tc :

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

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

3. Cc nguyn t c s electron ho tr(1 ) trong nguyn t nh nhau c xp thnh

mt ct.

Bng cc nguyn t c sp xp theo cc nguyn tc trn c gi l bng
tun hon cc nguyn t ho hc (gi tt l bng tun hon).

(1) 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.



I I - Cu to ca bng tun hon cc nguyn t ho hc

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

Th d : Nhm (Al) chim  13 trong
bng tun hon, vy s hiu nguyn t
ca nguyn t Al l 13, s n v in
tch ht nhn l 13, trong ht nhn
c 13 proton v v nguyn t ca Al
c 13 electron.

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.
Chu k thng bt u bng mt kim loi kim v kt thc bng mt kh him
(tr chu k 1 v chu k 7 cha hon thnh).
Bng tun hon gm 7 chu k. Cc chu k c nh s t 1 n 7.
S th t ca chu k bng s lp electron trong nguyn t.

Chu k 1 gm 2 nguyn t l H (Z = 1), 1 s1 v He (Z = 2), 1 s2.
Nguyn t ca hai nguyn t ny ch c 1 lp electron,  l lp K.

Chu k 2 gm 8 nguyn t, bt u l Li (Z = 3), 1 s22s1 v kt thc l

Ne (Z = 10), 1 s22s22p6.
Nguyn t ca cc nguyn t ny c 2 lp electron : lp K (gm
2 electron) v lp L. S electron ca lp L tng dn t 1  liti n ti a l 8 
neon (lp electron ngoi cng bo ho).

Chu k 3 gm 8 nguyn t, bt u t Na (Z = 11), 1 s22s22p63s1 v kt thc l

Ar (Z = 18), 1 s22s22p63s23p6. Nguyn t ca cc nguyn t ny c 3 lp elec-
tron : lp K (2 electron), lp L (8 electron) v lp M. S electron ca lp M tng
dn t 1  natri n ti a l 8  agon (lp electron ngoi cng bn vng).
Bng di y cho bit s electron  lp ngoi cng ca nguyn t cc
nguyn t thuc chu k 2 v 3.

33

+3

S hiunguyn t

Nguyn tkhi
trung bnh
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Cuhnh electron

Soxihoa

K hiu
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nguyn t

Chu k 2 Li Be B C N O F Ne

Chu k 3 Na Mg Al Si P S Cl Ar

S electron 
lp ngoi cng

1 2 3 4 5 6 7 8



Chu k 4 v chu k 5 : Mi chu k u c 18 nguyn t, bt u l mt kim loi

kim (K (Z = 19) : [Ar]4s1 v Rb (Z = 37) : [Kr]5s1), kt thc l mt kh him

(Kr (Z = 36) : [Ar]3d104s24p6 v Xe (Z = 54) : [Kr]4d105s25p6).

Chu k 6 : C 32 nguyn t, bt u t kim loi kim Cs (Z = 55), [Xe]6s1 v

kt thc l kh him Rn (Z = 86), [Xe]4f145d106s26p6.
Chu k 7 : Cha hon thnh.
Cc chu k 1 , 2, 3 c gi l cc chu k nh.
Cc chu k 4, 5, 6, 7 c gi l cc chu k ln.

14 nguyn t ng sau La (Z = 57) thuc chu k 6 (c gi l cc nguyn t thuc h Lantan)
v 14 nguyn t sau Ac (Z = 89) thuc chu k 7 (gi l cc nguyn t thuc h Actini) c cu
hnh electron c bit, c xp thnh hai hng  phn cui bng. Nh vy, nu tr 14 nguyn
t trn, chu k 6 cng cn 18 nguyn t nh cc chu k 4 v 5, chu k 7 cn 10 nguyn t.

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.

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 IIIB n VIIIB, ri IB v IIB theo chiu t tri sang phi
trong bng tun hon (xem bng tun hon, trang 37). Mi nhm l mt ct,
ring nhm VIIIB gm 3 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 hai ct cui ca nhm VIIIB).

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 thuc nhm IA (c gi l nhm

kim loi kim) v nhm IIA (c gi l nhm kim loi kim th). Th d :

Na (Z = 11) : 1 s22s22p63s1 ; Mg (Z = 12) : 1 s22s22p63s2 ;

Cc nguyn t s hot ng ho hc rt mnh, cn c gi l cc kim loi hot
ng. Chng c khi lng ring nh, nhit  nng chy v nhit  si thp
hn hu ht cc kim loi khc.
Khi cc nguyn t p gm cc nguyn t thuc nhm IIIAn nhmVIIIA (trHe).

Th d :

O (Z = 8) : 1 s22s22p4 ; Ne (Z = 10) : 1 s22s22p6 ;
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.
Khi nguyn t f gm cc nguyn t xp  hai hng cui bng.

Nhm B bao gm cc nguyn t d v nguyn t f.
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Bi tp
1 . 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 s ng.

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

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

Chn p s ng.

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

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

Chn p s ng.

4. Trong bng tun hon, cc nguyn t c sp xp theo nguyn tc no ?

A. Theo chiu tng ca in tch ht nhn.

B. Cc nguyn t c cng s lp electron trong nguyn t c xp thnh 1 hng.

C. Cc nguyn t c cng s electron ho tr trong nguyn t c xp thnh 1 ct.

D. C A, B, C.

Chn p n ng nht.

5. Tm cu sai trong cc cu sau y :

A. Bng tun hon gm c cc  nguyn t, cc chu k v cc nhm.

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

sp xp theo chiu in tch ht nhn tng dn.

C. Bng tun hon c 7 chu k. S th t ca chu k bng s phn lp electron trong

nguyn t.

D. Bng tun hon c 8 nhm A v 8 nhm B.

6. Hy cho bit nguyn tc sp xp cc nguyn t trong bng tun hon cc nguyn t

ho hc.

7. a) Nhm nguyn t l g ?

b) Bng tun hon cc nguyn t c bao nhiu ct ?

c) Bng tun hon c bao nhiu nhm A ?

d) Bng tun hon c bao nhiu nhm B ? Cc nhm B gm bao nhiu ct ?

e) Nhng nhm no cha nguyn t s ? Nhng nhm no cha nguyn t p ?

Nhng nhm no cha nguyn t d ?

8. Hy cho bit quan h gia s th t ca nhm A v s electron ho tr ca nguyn t

cc nguyn t trong nhm.

9. Hy cho bit s electron thuc lp ngoi cng ca nguyn t cc nguyn t Li, Be, B,

C, N, O, F, Ne.
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i-mi-tri I -va-no-vch Men--l-p sinh ngy 27 thng 1 nm 1 834  thnh ph
To-bon (Tobonxk), trong mt gia nh c 1 7 ngi con, b l hiu trng Trng Trung hc
To-bon. Sau khi tt nghip Trng Trung hc To-bon, ng vo hc ti Trng i hc
S phm P-tc-bua v nm 1 855, khi tt nghip, ng  c nhn huy chng vng.
Trong hai nm 1 859, 1 860 Men--l-p lm vic  c. Sau , ng tr v nc Nga
v c b nhim l 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 Gim c
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, lc  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 dung dch hin 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.
Cun sch  c ti bn rt nhiu ln.

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 c t tn 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  c nhng bng chng tuyt vi .
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S bin i tun hon
cu hnh electron Nguyn t
ca cc nguyn t ho hc
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I - S bin i tun hon cu hnh electron nguyn t
ca cc nguyn t
Bng di y cho bit cu hnh electron lp ngoi cng ca nguyn t cc

nguyn t nhm A.

Bng 5. Cu hnh electron lp ngoi cng ca nguyn tcc nguyn tnhm A

Bi

8

Cu hnh electron nguyn t ca cc nguyn t ho hc
c s bin i tun hon khng ?

Mi l in h gia cu hnh electron nguyn t vi tnh cht
ca cc nguyn t trong chu k v trong 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



Xt cu hnh electron nguyn t ca cc nguyn t trong bng 5 ta thy :

u mi chu k l nguyn t c cu hnh electron lp ngoi cng ca nguyn

t l ns1 . Kt thc mi chu k l nguyn t c cu hnh electron lp ngoi cng

ca nguyn t l ns2np6 (tr chu k 1 ). Cu hnh electron lp ngoi cng ca

nguyn t cc nguyn t trong cng mt nhm A c lp i lp li sau mi

chu k, ta ni rng : Chng bin i mt cch tun hon.

Nh th, 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 tnh cht ca cc nguyn t.

I I - Cu hnh electron nguyn t
ca cc nguyn t nhm A

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

a) Nguyn t cc nguyn t trong cng mt nhm A c cng s electron lp

ngoi cng. Chnh s ging nhau v cu hnh electron lp ngoi cng ca

nguyn t l nguyn nhn ca s ging nhau v tnh cht ho hc ca cc

nguyn t trong cng mt nhm A.

b) S th t ca nhm (IA, IIA...) cho bit s electron  lp ngoi cng v

ng thi cng l s electron ho tr trong nguyn t ca cc nguyn t .

c) Cc electron ho tr ca cc nguyn t thuc hai nhm IA, IIA l electron s,

cc nguyn t  l cc nguyn t s. Cc electron ho tr ca cc nguyn t

thuc su nhm A tip theo l cc electron s v p, cc nguyn t  l cc

nguyn t p (tr He).

2. Mt s nhm A tiu biu

a) Nhm VIIIA l nhm kh him, gm cc nguyn t : heli, neon, agon, kripton,

xenon v raon.

Nguyn t ca cc nguyn t trong nhm (tr heli) u c 8 electron  lp ngoi

cng (cu hnh electron lp ngoi cng l ns2np6).  l cu hnh electron

bn vng.

Hu ht cc kh him u khng tham gia cc phn ng ho hc (tr mt s

trng hp c bit). iu kin thng, cc kh him u  trng thi kh v

phn t ch gm mt nguyn t.

39



b) Nhm IA l nhm kim loi kim gm cc nguyn t : liti, natri, kali, rubii, xesi
(ngoi ra cn c nguyn t phng x franxi).

Nguyn t ca cc nguyn t kim loi kim ch c 1 electron  lp ngoi cng

(cu hnh electron lp ngoi cng l ns1). V vy, trong cc phn ng ho hc,
nguyn t ca cc nguyn t kim loi kim c khuynh hng nhng i
1 electron  t n cu hnh electron bn vng ca kh him. Do , trong cc
hp cht, cc nguyn t kim loi kim ch c ho tr 1 .

Cc kim loi kim l nhng kim loi in hnh, thng c nhng phn ng sau :

 Tc dng mnh vi oxi to thnh cc oxit baz tan trong nc, th d
Li2O, Na2O,.. .

 Tc dng mnh vi nc  nhit  thng to thnh hiro v hiroxit
kim mnh, th d NaOH, KOH,.. .

 Tc dng vi cc phi kim khc to thnh mui, th d NaCl, K2S,.. .

c) Nhm VIIA l nhm halogen, gm cc nguyn t : flo, clo, brom, iot
(ngoi ra cn c nguyn t phng x atatin).

Nguyn t ca cc nguyn t halogen c 7 electron  lp ngoi cng (cu hnh

electron lp ngoi cng l ns2np5). V vy, trong cc phn ng ho hc,
cc nguyn t halogen c khuynh hng thu thm 1 electron  t n cu hnh
electron bn vng ca kh him. Do , trong cc hp cht vi nguyn t
kim loi, cc nguyn t halogen c ho tr 1 .

 dng n cht, cc phn t halogen gm hai nguyn t : F2, Cl2, Br2, I2.

 l nhng phi kim in hnh, thng c nhng phn ng sau :

 Tc dng vi kim loi cho cc mui nh KBr, AlCl3,. . .

 Tc dng vi hiro to ra nhng hp cht kh HF, HCl, HBr, HI ;
Trong dung dch nc chng l nhng axit.

 Hiroxit ca cc halogen l nhng axit, th d : HClO, HClO3.
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Bi tp
1 . Cc nguyn t thuc cng mt nhm A c tnh cht ho hc tng t nhau, v v

nguyn t ca cc nguyn t nhm A c

A. s electron nh nhau.

B. s lp electron nh nhau.

C. s electron thuc lp ngoi cng nh nhau.

D. cng s electron s hay p.

Chn p n ng.

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

chu k trc l do :

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

B. S lp li tnh cht 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 ( ba chu k u).

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

Chn p n ng.

3. Nhng nguyn t thuc nhm A no l cc nguyn t s, nguyn t p ? S electron

thuc lp ngoi cng trong nguyn t ca cc nguyn t s v p khc nhau th no ?

4. Nhng nguyn t no ng u cc chu k ? Cu hnh electron nguyn t ca cc

nguyn t  c c im chung g ?

5. Nhng nguyn t no ng cui cc chu k ? Cu hnh electron ca nguyn t ca cc

nguyn t  c c im chung g ?

6. Mt nguyn t  chu k 3, nhm VIA trong bng tun hon cc nguyn t ho hc. Hi :

a) Nguyn t ca nguyn t  c bao nhiu electron  lp electron ngoi cng ?

b) Cc electron ngoi cng nm  lp electron th my ?

c) Vit cu hnh electron nguyn t ca nguyn t trn.

7. Mt s nguyn t c cu hnh electron ca nguyn t nh sau :

1 s22s22p4 ; 1 s22s22p3 ;

1 s22s22p63s23p1 ; 1 s22s22p63s23p5.

a) Hy xc nh s electron ho tr ca tng nguyn t.

b) Hy xc nh v tr ca chng (chu k, nhm) trong bng tun hon cc nguyn t

ho hc.
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S bin i tun hon tnh cht
ca cc nguyn t ho hc

nh lut tun hon

Bi
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Theo chiu tng in tch ht nhn ca nguyn t cc nguyn t :

Tnh kim loi v phi kim ca cc nguyn t bin i ra sao ?

Ho tr ca cc nguyn t c thay i theo quy lut no khng ?

Thnh phn v tnh cht ca hp cht cc nguyn t bin i
nh th no ?

I - Tnh kim loi, tnh phi kim

Tnh kim loi l tnh cht ca mt nguyn t m nguyn t ca n d mt
electron  tr thnh ion dng. Nguyn t cng d mt 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 thu
electron  tr thnh ion m. Nguyn t cng d thu electron th tnh phi kim
ca nguyn t cng mnh.

Ranh gii tng i gia nguyn t kim loi, phi kim trong bng tun hon cc
nguyn t ho hc (trang 37) c phn cch bng ng dch dc in m. Pha
phi l cc nguyn t phi kim, pha tri l cc nguyn t kim loi.

1. S bin i tnh cht trong mt chu k

Trong mt chu k, theo chiu tng dn ca in tch ht nhn, tnh kim loi ca
cc nguyn t yu dn, ng thi tnh phi kim mnh dn.

Th d : Chu k 3 bt u t nguyn t Na (Z = 11), [Ne]3s1 , l mt kim loi

in hnh. Ri ln lt n Mg (Z = 12), [Ne]3s2, l kim loi mnh nhng hot

ng km natri. Al (Z = 13), [Ne]3s23p1 , l mt kim loi nhng hiroxit  c

tnh cht lng tnh. Si (Z = 14), [Ne]3s23p2 l mt phi kim. T P (Z = 15),

[Ne]3s23p3 n S (Z = 16), [Ne]3s23p4 tnh phi kim mnh dn. Cl (Z = 17),

[Ne]3s23p5, l mt phi kim in hnh, ri n kh himAr (Z = 18), [Ne]3s23p6.

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



C th gii thch quy lut bin i tnh cht trn theo bn knh nguyn t :

Trong mt chu k, khi i t tri sang phi, in tch ht nhn tng dn nhng s
lp electron ca nguyn t cc nguyn t bng nhau, do  lc ht ca ht nhn
vi cc electron lp ngoi cng tng ln lm cho bn knh nguyn t gim dn
(xem hnh 2.1 ), nn kh nng d nhng electron (c trng cho tnh kim loi
ca nguyn t) gim dn, ng thi kh nng thu electron (c trng cho tnh
phi kim ca nguyn t) tng dn.

Hnh 2.1 . Bn knh nguyn t ca mt snguyn t (nm)
Trong mi chu k, bn knh nguyn t gim t tri qua phi.

Trong mi nhm A, bn knh nguyn t tng theo chiu t trn xung di.

2. S bin i tnh cht trong mt nhm A

Trong mt nhmA, theo chiu tng ca in tch ht nhn, tnh kim loi ca cc
nguyn t mnh dn, ng thi tnh phi kim yu dn.

Th d :

Nhm IA gm cc kim loi in hnh : Tnh cht kim loi tng r rt t

Li (Z = 3), 1 s22s1 n Cs (Z = 55), [Xe]6s1 tc l kh nng mt electron
tng dn. Xesi l nguyn t kim loi mnh nht.

Nhm VIIA gm cc phi kim in hnh : Tnh phi kim gim dn t

F (Z = 9), 1 s22s22p5 n I (Z = 53), [Kr] 4d105s25p5, tc l kh nng thu thm
electron gim dn. Flo l nguyn t phi kim mnh nht.
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Quy lut  c lp li i vi cc nhm A khc v c gii thch nh sau :
Trong mt nhm A, theo chiu t trn xung di, in tch ht nhn tng,
nhng ng thi s lp electron cng tng lm bn knh nguyn t cc nguyn
t tng nhanh v chim u th hn nn kh nng nhng electron ca cc
nguyn t cng tng ln  tnh kim loi tng v kh nng nhn electron ca cc
nguyn t gim  tnh phi kim gim.

Nguyn t Cs c bn knh nguyn t ln nht nn d nhng electron hn c,
n l kim loi mnh nht. Nguyn t F c bn knh nguyn t nh nht nn d
thu thm electron hn c, n l phi kim mnh nht.

3.  m in

a) Khi nim

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

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

b) Bng  m in

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

Hnh 2.2. Nh ho hc ngi MPau-linh (L.C. Pauling, 1901-1994)
gii thng N-ben Ho hc nm 1954, gii thng N-ben Ho bnh nm 1962
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Bng 6. Gi tr  m in ca nguyn tmt snguyn tnhm A
theo Pau-linh

Trong mt chu k, khi i t tri sang phi theo chiu tng ca in tch ht nhn,
gi tr  m in ca cc nguyn t ni chung tng dn.

Trong mt nhm A, khi i t trn xung di theo chiu tng ca in tch
ht nhn, gi tr  m in ca cc nguyn t ni chung gim dn.

Quy lut bin i  m in ph hp vi s bin i tnh kim loi, tnh phi kim
ca cc nguyn t trong mt chu k v trong mt nhm A m ta  xt  trn.

Kt lun : Tnh kim loi, tnh phi kim ca cc nguyn t bin i tun hon theo
chiu tng ca in tch ht nhn.

I I - Ho tr ca cc nguyn t

Trong mt chu k, i t tri sang phi, ho tr cao nht ca cc nguyn t trong
hp cht vi oxi tng ln lt t 1 n 7, cn ho tr ca cc phi kim trong hp
cht vi hiro gim t 4 n 1 .

Th d, trong chu k 3, ba nguyn t u chu k (Na, Mg, Al) to thnh hp cht
oxit, trong  chng 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.
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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

I

2,66

6
Cs

0,79

Ba

0,89

Tl
1 ,62

Pb

2,33

Bi

2,02

Po

2,0

At

2,2



Cc nguyn t phi kim Si, P, S, Cl to c hp cht kh vi hiro, trong 
chng c ho tr ln lt 4, 3, 2, 1 .

i vi cc chu k khc, s bin i ho tr ca cc nguyn t cng din ra tng
t (xem bng 7).

Bng 7. Sbin i tun hon ho tr ca cc nguyn t

I I I - Oxit v hiroxit ca cc nguyn t nhm A thuc
cng chu k

Trong mt chu k, i t tri sang phi theo chiu tng ca in tch ht nhn,
tnh baz ca cc oxit v hiroxit tng ng yu dn, ng thi tnh axit ca
chng mnh dn.

Bng 8. Sbin i tnh axit - baz

Tnh baz yu dn ng thi tnh axit mnh dn

S bin i tnh cht nh th c lp li  cc chu k sau.
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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 hiro 4 3 2 1

Na2O

Oxit
baz

MgO

Oxit

baz

Al2O3

Oxit
lng tnh

SiO2

Oxit
axit

P2O5

Oxit
axit

SO3

Oxit
axit

Cl2O7

Oxit
axit

NaOH

Baz

mnh (kim)

Mg(OH)2
Baz
yu

Al(OH)3
Hiroxit
lng tnh

H2SiO3

Axit
yu

H3PO4

Axit
trung bnh

H2SO4

Axit
mnh

HClO4

Axit
rt mnh



IV - nh lut tun hon

Trn c s kho st s bin i tun hon ca cu hnh electron nguyn t, bn
knh nguyn t,  m in ca nguyn t, tnh kim loi v tnh phi kim ca cc
nguyn t ho hc, thnh phn v tnh cht cc hp cht ca chng, ta thy tnh
cht ca cc nguyn t ho hc bin i theo chiu in tch ht nhn tng,
nhng khng lin tc m tun hon.

nh lut tun hon v cc nguyn t ho hc 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.

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

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

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

C. gim theo chiu tng ca tnh phi kim.

D. B v C u ng.

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. gim theo chiu gim ca tnh kim loi.

D. A v C u ng.

Chn p n ng nht.

3. Nhng tnh cht no sau y bin i tun hon ?

a) Ho tr cao nht vi oxi. d) S lp electron.

b) Nguyn t khi. e) S electron trong nguyn t.

c) S electron lp ngoi cng.

4. Cc nguyn t halogen c sp xp theo chiu bn knh nguyn t gim dn

(t tri sang phi) nh sau :

A. I, Br, Cl, F. C. I, Br, F, Cl.

B. F, Cl, Br, I. D. Br, I, Cl, F.

Chn p n ng.
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5. Cc nguyn t ca chu k 2 c sp xp theo chiu gi tr  m in gim dn

(t tri sang phi) nh sau :

A. F, O, N, C, B, Be, Li.

B. Li, B, Be, N, C, F, O.

C. Be, Li, C, B, O, N, F.

D. N, O, F, Li, Be, B, C.

Chn p n ng.

6. Oxit cao nht ca 1 nguyn t R ng vi cng thc RO2. Nguyn t R  l

A. Magie. B. Nit. C. Cacbon. D. Photpho.

Chn p n ng.

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

A. phi kim mnh nht l iot.

B. kim loi mnh nht l l iti .

C. phi kim mnh nht l flo.

D. kim loi yu nht l xesi.

Chn p n ng.

8. Vit cu hnh electron ca nguyn t magie (Z = 1 2).  t c cu hnh electron ca

nguyn t kh him gn nht trong bng tun hon, nguyn t magie nhn hay nhng

bao nhiu electron ? Magie th hin tnh cht kim loi hay phi kim ?

9. Vit cu hnh electron ca nguyn t lu hunh S (Z = 1 6).  t c cu hnh

electron ca nguyn t kh him gn nht trong bng tun hon, nguyn t lu hunh

nhn hay nhng bao nhiu electron ? Lu hunh th hin tnh cht kim loi hay

phi kim ?

1 0.  m in ca mt nguyn t l g ? Gi tr  m in ca cc nguyn t trong cc

nhm A bin i nh th no theo chiu in tch ht nhn tng ?

11 . Nguyn t no trong bng tun hon c gi tr  m in ln nht ? Ti sao ?

1 2. Cho hai dy cht sau :

Li2O BeO B2O3 CO2 N2O5

CH4 NH3 H2O HF

Xc nh ho tr ca cc nguyn t trong hp cht vi oxi v vi hiro.
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 ngha ca bng tun hon
cc nguyn t ho hc

Bi
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V tr ca mt nguyn t trong bng tun hon cho ta
cc thng tin g v nguyn t  ?

Ngc li , 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 ca nguyn t
v cu to nguyn t ca n

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.

Nguyn t  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 1s22s22p63s23p4

c th suy ra :

Tng s electron ca 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), thuc nhm VIA (v c
6 electron lp ngoi cng).  l nguyn t lu hunh.

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



I I - 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 :

 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 (tr antimon, bitmut v poloni)
c tnh phi kim.

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

 Cng thc oxit cao nht.

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

 Cng thc hiroxit tng ng (nu c) v tnh axit hay baz ca chng.

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 oxit cao nht l SO3.

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

SO3 l oxit axit v H2SO4 l axit mnh.

I I I - 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 chiu 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, ta c dy N, P, As, tnh

phi kim gim dn. P c tnh phi kim km 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.
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Bi tp

1 . S hiu nguyn t Z ca cc nguyn t X, A, M, Q ln lt l 6, 7, 20, 1 9.

Nhn xt no sau y ng ?

A. X thuc nhm VA. C. M thuc nhm IIB.

B. A, M thuc nhm I IA. D. Q thuc nhm IA.

2. S hiu nguyn t Z ca cc nguyn t X, A, M, Q ln lt l 6, 7, 20, 1 9.

Nhn xt no sau y ng ?

A. C 4 nguyn t trn thuc 1 chu k. C. A, M thuc chu k 3.

B. M, Q thuc chu k 4. D. Q thuc chu k 3.

3. Trong bng tun hon, nguyn t X c s th t 1 6, nguyn t X thuc

A. chu k 3, nhm IVA. C. chu k 3, nhm VIA.

B. chu k 4, nhm VIA. D. chu k 4, nhm I I IA.

Chn p n ng.

4. Da vo v tr ca nguyn t Mg (Z = 1 2) trong bng tun hon,

a) Hy nu cc tnh cht sau ca nguyn t :

Tnh kim loi hay tnh phi kim.

Ho tr cao nht trong hp cht vi oxi.

Cng thc ca oxit cao nht, ca hiroxit tng ng v tnh cht ca n.

b) So snh tnh cht ho hc ca nguyn t Mg (Z = 1 2) vi Na (Z = 11 ) v Al (Z = 1 3).

5. a) Da vo v tr ca nguyn t Br (Z = 35) trong bng tun hon, hy nu cc tnh cht sau :

Tnh kim loi hay tnh phi kim.

Ho tr cao nht trong hp cht vi oxi v vi hiro.

Cng thc hp cht kh ca brom vi hiro.

b) So snh tnh cht ho hc ca Br vi Cl (Z = 1 7) v I (Z = 53).

6. Da vo quy lut bin i tnh kim loi, tnh phi kim ca cc nguyn t trong bng

tun hon, hy tr li cc cu hi sau :

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 hu ht nhng

nguyn t phi kim in hnh ?

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

7. Nguyn t atatin At (Z = 85) thuc chu k 6, nhm VI IA. Hy d on tnh cht ho hc

c bn ca n v so snh vi cc nguyn t khc trong nhm.
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luyn tp :
bng tun hon,
S bin i tun hon
cu hnh electron nguyn t v
tnh cht ca cc nguyn t ho hc
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 Cng c kin thc v : Cu to ca bng tun hon cc
nguyn t ho hc. S bin i tun hon cu hnh electron
nguyn t ca cc nguyn t, tnh kim loi , tnh phi kim,
bn knh nguyn t,  m in, ho tr v nh lut tun hon.

 Rn luyn k nng lm bi tp v mi quan h gia v tr,
cu to nguyn t v tnh cht ca nguyn t.

a - Kin thc cn nm vng
1. Cu to bng tun hon

a) Nguyn tc sp xp cc nguyn t trong bng tun hon

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

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

Cc nguyn t c s electron ho tr nh nhau c xp thnh mt ct.

b)  nguyn t : Mi nguyn t xp vo mt .

c) Chu k

Mi hng l 1 chu k.

Bng c 7 chu k : 3 chu k nh (chu k 1, 2, 3) v 4 chu k ln (chu k 4, 5, 6, 7).

Nguyn t cc nguyn t thuc mt chu k c s lp electron nh nhau.

S th t ca chu k bng s lp electron ca nguyn t cc nguyn t trong
chu k .

d) Cc nhm A (t IA n VIIIA) gm cc nguyn t  chu k nh v chu k ln.

Cc nguyn t nhm IA, IIA l nguyn t s, cc nguyn t t nhm IIIA n
VIIIA l nguyn t p.

Cc nhm B (t IIIB n VIIIB ri IB v IIB theo chiu t tri sang phi trong bng
h thng tun hon) ch gm cc nguyn t  chu k ln. Cc nguyn t thuc
nhm B l cc nguyn t d v f.



2. S bin i tun hon

a) Cu hnh electron ca nguyn t

S electron lp ngoi cng ca nguyn t cc nguyn t  mi chu k tng
t 1 n 8 thuc cc nhm t IA n VIIIA. Cu hnh electron nguyn t ca
cc nguyn t bin i tun hon.

b) S bin i tun hon tnh kim loi, tnh phi kim, bn knh nguyn t v
gi tr  m in ca cc nguyn tc tm tt trong bng sau :

Ch thch : Chiu mi tn l chiu tng.

3. 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 - bi tp
1 . a) Cn c vo u m 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 ?

2. Tm cu sai trong nhng cu di y :

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 trong cng mt chu k c s electron bng nhau.

D. Chu k thng bt u l mt kim loi kim, kt thc l mt kh him (tr chu k 1 v

chu k 7 cha hon thnh).
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3. T tri sang phi trong mt chu k, ti sao bn knh nguyn t cc nguyn t gim th

tnh kim loi gim, tnh phi kim tng ?

4. Trong bng tun hon, cc nhm A no gm hu ht cc nguyn t kim loi, nhm A

no gm hu ht cc nguyn t phi kim, nhm A no gm cc nguyn t kh him ?

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

5. Tng s ht proton, ntron, electron ca nguyn t ca mt nguyn t thuc nhm VIIA

l 28.

a) Tnh nguyn t khi.

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

6. Mt nguyn t thuc chu k 3, nhm VIA trong bng tun hon.

a) Nguyn t ca nguyn t  c bao nhiu electron  lp electron ngoi cng ?

b) Lp electron ngoi cng l lp electron th my ?

c) Vit s electron  tng lp electron.

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

v khi lng. Xc nh nguyn t khi ca nguyn t .

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

v khi lng. Tm nguyn t khi ca nguyn t .

9. Khi cho 0,6 g mt kim loi nhm I IA tc dng vi nc to ra 0,336 lt kh hiro ( iu

kin tiu chun). Xc nh kim loi .
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V sao nguyn tcacnguyn t (trkhhim) coxuhng
lin kt vinhau taothanhphn thaytinh th ?

Comyloailinkt hoahoc?
Cacnguyn tlinkt vinhaunhth nao?

LIN KT
HOAHOC
LIN KT
HOAHOC
LIN KT
HOAHOC
LIN KT
HOAHOC

CH4 HCl Cl2

CO2 C2H6 NH3

C th hiu mt cch n gin, lin kt ho hc l s kt hp gia cc

nguyn tto thnh phn thay tinh th. Khi to thnh lin kt ho hc,

nguyn t thng c xu hng t ti cu hnh electron bn vng ca

khhim vi 8 electron (ca heli vi 2 electron)  lp ngoi cng (1)
.

M hnh c ca cc phn t

Chng

3

55(1 )  l ni dung ca quy tc bt t.



Lin kt ion - Tinh th ion

Ion l g ? Khi no nguyn t bin thnh ion ? C my loi ion ?

Lin kt ion c hnh thnh nh th no ? Lin kt ion
nh hng nh th no n tnh cht ca cc hp cht ion ?

Bi

12
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I - S hnh thnh ion, cation, anion

1. Ion, cation, anion

a) Nguyn t trung ho v in. Khi nguyn t nhng hay nhn electron, n tr
thnh phn t mang in gi l ion.

b) Trong cc phn ng ho hc,  t cu hnh electron bn ca kh him
(lp ngoi cng c 8 electron hay 2 electron  heli) nguyn t kim loi c
khuynh hng nhng electron cho nguyn t cc nguyn t khc  tr thnh
ion dng, gi l cation.

Th d 1 : S to thnh ion Li+ t nguyn t Li (Z = 3). Cu hnh electron ca

Li l 1s22s1 hay vit theo lp (2, 1 ). Nguyn t Li d nhng 1 electron  lp

ngoi cng (1s22s1) tr thnh ion dng (hay cation) Li+ (1 s2). C th biu din

qu trnh trn bng phng trnh sau :

Li Li+ + e

Th d 2 : Cc nguyn t kim loi, lp ngoi cng c 1 , 2, 3 electron u
d nhng electron  tr thnh ion dng.

Na Na+ + e

Mg Mg2+ + 2e

Al Al3+ + 3e

Cc cation kim loi c gi theo tn kim loi. Th d, Na+ gi l cation natri.

3+ 3+

Li (2,1 ) Li+ (2)

+



c) Trong cc phn ng ho hc,  t cu hnh electron bn ca kh him,
nguyn t phi kim c khuynh hng nhn electron t nguyn t cc nguyn t
khc tr thnh ion m, gi l anion.

Th d 1 : S to thnh ion florua (F ) t nguyn t F (Z = 9).

Cu hnh electron ca nguyn t F l 1s22s22p5 hay (2, 7), lp ngoi cng
c 7 electron d nhn thm 1 electron tr thnh ion m (hay anion) florua (F ),
1 s22s22p6 hay (2, 8).

C th biu din qu trnh trn bng phng trnh sau :

F + 1e F

Th d 2 : Nhng nguyn t phi kim lp ngoi cng c 5, 6, 7 electron (ns2np3,

ns2np4 hay ns2np5) c kh nng nhn thm 3, 2 hay 1 electron  tr thnh ion m
(hay anion).

Cl + 1e Cl

O + 2e    O2

Cc anion phi kim c gi theo tn gc axit (tr O2 gi l anion oxit).

Th d :  F gi l anion florua.

2. Ion n nguyn t v ion a nguyn t

a) Ion n nguyn t l cc ion to nn t mt nguyn t.  Th d :  cation Li+,  Na+,

Mg2+,  Al3+ v anion F ,  S2 .

b) Ion a nguyn t l nhng nhm nguyn t mang in tch dng hay m.  

Th d :  cation amoni ,  anion hiroxit OH , anion sunfat 
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F (2,7) F  (2,8)
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I I  -  S to thnh lin  kt ion

 hiu c s to thnh lin kt ion,  ta xt phn ng ca natri vi clo :

Nguyn t Na (1 s22s22p63s1 )  nhng 1  electron cho nguyn t Cl

(1 s22s22p63s23p5)   bin i thnh cation Na+ (1 s22s22p6),  ng thi
nguyn t clo nhn 1  electron ca nguyn t Na  bin i thnh anion 

Cl (1s22s22p63s23p6),  c th biu din qu trnh trn nh sau :

Na   +  Cl Na+ +  Cl

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

Lin kt gia cation Na+ v anion Cl l lin kt ion.

Vy, lin kt ion l lin kt c hnh thnh bi lc ht tnh in gia cc ion
mang in tch tri du.

Phn ng ho hc trn c th c biu din bng phng trnh ho hc sau :

I I I  -  Tinh th ion

1. Tinh th NaCl

th rn,  NaCl tn ti di dng tinh th ion.  Trong mng tinh th NaCl,  

cc ion Na+ v Cl c phn b lun phin u n trn cc nh ca cc hnh

lp phng nh.  Xung quanh mi ion u c 6 ion ngc du gn nht 

(xem hnh 3.1 ).
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1 1+ 17+ 1 1+ 17+

Na (2,  8,  1 ) Cl  (2,  8,  7) Na+ (2,  8) Cl  (2,  8,  8)

2     1 e

2Na + Cl2 2Na
+
Cl





Hnh 3.1 . M hnh tinh th natri clorua NaCl

2. Tnh cht chung ca hp cht ion

Tinh th ion rt bn vng v lc ht tnh in gia cc ion ngc du trong 
tinh th ion rt ln.  Cc hp cht ion u kh rn,  kh bay hi,  kh nng chy.

Th d : Nhit  nng chy ca NaCl l 800 oC, ca MgO l 2800 oC.

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 . Lin kt ho hc trong NaCl  c hnh  thnh l do  

A.  hai  ht nhn  nguyn t ht electron  rt mnh.

B.  mi  nguyn t Na v Cl  gp chung 1  electron.

C.  mi  nguyn t  nhng hoc thu  electron  tr thnh cc ion  tri  du  ht nhau.  

D.  Na  Na+ +  e   ;     Cl    +   e  Cl ;   Na+ +   Cl    NaCl.

Chn p n  ng nht.

2. Mui  n   th rn  l 

A.  cc phn  t NaCl.

B.  cc ion  Na+ v Cl.

C.  cc tinh  th hnh  lp phng,  trong  cc ion  Na+ v Cl c phn b lun phin

u n trn  mi  nh.
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D.  cc tinh  th hnh  lp phng,  trong  cc ion  Na+ v Cl c phn  b lun phin

u n thnh tng phn t ring  r.

Chn p n  ng nht.

3. a) Vit cu hnh  electron ca cation  l iti  (Li+)  v anion  oxit (O2 ).

b)  Nhng in  tch   ion  Li+ v O2 do u  m c ?

c)  Nguyn t kh him no c cu hnh  electron ging Li+ v nguyn t kh him no
c cu hnh  electron ging  O2 ?

d)  V sao 1  nguyn t oxi  kt hp c vi  2  nguyn t l i ti  ?

4. Xc nh  s proton,  ntron,  electron trong  cc nguyn t v ion  sau  :

5. So snh s electron trong cc cation  sau  :  Na+,  Mg2+,  Al3+.

6. Trong cc hp cht sau  y,  cht no cha ion  a nguyn t ? K tn  cc ion  a

nguyn t .

a)  H3PO4 ; d)  K2SO4 ;

b)  NH4NO3 ; e)  NH4Cl  ;

c)  KCl  ; g)  Ca(OH)2.
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Bi 

13
lin  kt cng ho tr

S hnh  thnh  l in  kt cng ho tr  trong phn  t n  cht 
v hp cht nh th no ?  

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

Phn  loi  cc loi  l in  kt ho hc theo hiu   m in.
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I  -  S hnh thnh lin  kt cng ho tr

1. Lin kt cng ho tr hnh thnh gia cc nguyn t ging nhau. 
S hnh thnh n cht

a)  S hnh thnh phn t hiro (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 H c 2 elec-

tron, ging cu hnh electron bn vng ca kh him heli :

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 nit (N2)

Cu hnh electron ca N (Z = 7)  1 s22s22p3,  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.

Hai nguyn t N 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 km hot ng ho hc.

H
.
  +   .H H :  HH :  H ;

:N    +  :N :N     N:; N  N

Cng thc electron Cng thc cu tao

;



Lin kt c hnh thnh trong phn t H2 ,  N2 va trnh by  trn l lin kt

cng ho tr.
Lin kt cng ho tr l lin kt c to nn 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. Lin kt gia cc nguyn t khc nhau. S hnh thnh hp cht

a)  S hnh thnh phn t hiro clorua (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.

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 kh cacbon ioxit (CO2) (c cu to thng(1))  :

Cu hnh electron ca C (Z = 6)  l 1 s22s22p2 hay (2,  4),  nguyn t cacbon c 
4 electron  lp ngoi cng.

Cu hnh electron ca O (Z = 8)  l 1 s22s22p4 hay (2,  6),  nguyn t oxi c 
6 electron  lp ngoi cng.
Trong phn t CO2,  nguyn t C  gia 2 nguyn t O v nguyn t C 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 :
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H
.
  +  .Cl: H    :Cl: ;

Cng thc electron Cng thc cu tao

H  ClH ;Cl

:O: :  C : :O: ;;

Cng thc electron Cng thc cu tao

O =  C = OC   +  2 :O: O C O

(1 ) Phn t H2O v NH3 c cu to gc (xem bi c thm trang 67).



Nh vy,  theo cng thc electron,  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 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

cu to thng nn hai lin kt i phn cc (C = O) trit tiu nhau, kt qu l
phn t ny khng b phn cc.

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 etanol (ru etylic),  ng,. . .  
tan nhiu trong dung mi c cc nh nc.  Phn ln cc cht khng cc nh 
lu hunh, 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.

I I  -   m in v lin  kt ho hc
1. Quan h gia lin kt cng ho tr khng cc, lin kt cng ho tr

c cc v lin kt ion

Trong phn t,  nu cp electron chung  gia 2 nguyn t,  ta c lin kt cng
ho tr khng cc.  Nu cp electron chung lch v mt pha ca mt nguyn t
th  l lin kt cng ho tr c cc.  Nu cp electron chung chuyn v mt
nguyn t,  ta s c lin kt ion.  Nh vy,  lin kt ion c th c coi l trng
hp ring ca lin kt cng ho tr.

2. Hiu  m in v lin kt ho hc

 nh gi loi lin kt trong phn t hp cht,  ngi ta c th da vo 
hiu  m in.  Ngi ta phn loi mt cch tng i loi lin kt ho hc

theo quy c kinh nghim da vo thang  m in ca Pau-linh nh sau(1 ) :
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Hiu  m in Loi  l in  kt

t 0,0  n  < 0,4
t 0,4  n  < 1 ,7



Lin  kt cng ho tr  khng cc

Lin  kt cng ho tr  c cc

Lin  kt ion

(1 ) Hiu  m in ch cho ta d on v mt l thuyt loi lin kt ho hc trong phn t.  
D on ny cn phi c xc minh  ng n bi nhiu phng php thc nghim khc.



Th d : Trong NaCl,  hiu  m in ca Cl v Na l :  3,16  0,93  = 2,23.  

Vy, lin kt gia Na v Cl l lin kt ion.

Trong phn t HCl,  hiu  m in ca Cl v H l :  3,16  2,20 = 0,96.  

Vy, lin kt gia H v Cl l lin kt cng ho tr c cc.

Bi tp
1 . Chn cu  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 to nn gia 2 nguyn t bng mt hay nhiu  cp electron  chung.

2. Chn cu  ng trong cc cu  sau  :
A.  Trong l in kt cng ho tr,  cp electron 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  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.

3.  m in  ca mt nguyn t c trng cho 
A.  kh nng ht electron  ca nguyn t  khi  hnh  thnh  l in  kt ho hc.

B.  kh nng nhng electron ca nguyn t  cho nguyn t khc.

C.  kh nng tham gia phn ng  mnh hay yu ca nguyn t .

D.  kh nng nhng proton  ca nguyn t  cho nguyn t khc.

Chn p n  ng .

4. Th no l l in  kt ion,  l in  kt cng ho tr  khng cc,  l in  kt cng  ho tr  c cc  ?

Cho th d  minh  ho.

5. Da vo hiu   m in  ca cc nguyn t,  hy cho bit loi  l in  kt trong  cc cht 

sau  y :  AlCl3,  CaCl2,  CaS,  Al2S3.

(Ly gi tr   m in  ca cc nguyn t  bng 6,  trang 45. )

6. Vit cng thc electron v cng thc cu to ca cc phn t sau  :

Cl2,  CH4,  C2H4,  C2H2,  NH3.

7. X,  A,  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 l in  kt ho hc c th c gia cc cp X v A,  A v Z,  X v Z.
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I -  S xen ph cc obitan nguyn t

Theo quan  im hin  i ,  khi  2  nguyn  t li  gn  nhau,  nu  xc sut tm thy electron
 gia 2  nguyn  t  tng ln  th c l in  kt ho hc, nu  n bng khng th khng c
l in  kt ho hc.  

 gii  thch  s to thnh  l in  kt ho hc ni  trn,  ngi  ta a ra khi  n im s xen
ph  cc obitan  nguyn  t.  C hai  kiu  xen  ph  :

 Xen  ph  trc :  S xen  ph  xy ra trn  trc ni  gia hai  ht nhn  nguyn  t.  S xen  ph
ny to ra l in  kt  (xch  ma).

Th d  :  S xen  ph  trc gia 2  obitan  s ca 2  nguyn  t h iro to l in  kt  trong 
phn  t H2 .

 Xen  ph  bn :  S xen  ph  thc hin   hai  bn  trc ni  gia hai  ht nhn  nguyn  t.  
S xen  ph  ny to ra l in  kt  (pi).

Th d  :  Xen  ph  bn  trong phn  t C2H4.

S xen  ph  trc gia hai  nguyn  t ln  hn  xen  ph  bn  nn  l in  kt  bn  hn  
l in  kt  .
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Bi c thm

1. s xen ph cc obitan nguyn t
S lai ho cc obitan nguyn t



II -  S lai ho cc obitan nguyn t

Trong thc t,  cc nguyn t l in  kt cng ho tr  vi  nhau trong phn t khng ch nm
trn mt ng thng m cn phn b trn mt phng v trong khng gian.  gii  thch
c l in  kt trong cc phn  t ,  Pau-l inh  l  ngi  u  tin  a ra khi  n im s 
l ai  ho cc obi tan  nguyn  t.

S lai  ho cc obitan  nguyn  t l  s t hp (trn  ln)  mt s obi tan  nguyn  t trong mt
nguyn  t  c tng y obitan  lai  ho ging nhau  nhng nh  hng khc nhau  trong
khng gian. Cc obitan  tham gia lai  ho phi  c nng lng khng khc nhau  nhiu.

Th d  1  : Lai  ho thng sp trong phn  t BeH2 .

Th d  2  : Lai  ho sp2 trong phn  t BF3.
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1 AOs lai  hoa vi 1AOp 2AO lai  hoa sp Phn t BeH2

1 80o

1 AOs lai  hoa vi 2AOp 3AO lai  hoa sp2

1 20o

Phn t BF3

1 AOs lai  hoa vi 3AOp 4AO lai  hoa sp3 Phn t CH4

1 09o28'



a) b)

Th d  3  : Lai  ho sp3 trong phn  t CH4.

Vic chn  dng lai  ho no  gii  thch  s l in  kt trong phn  t tu thuc vo cu  trc

hnh  hc thc nghim ca phn  t. Th d,  phn  t metan  CH4 c cu  trc t din,  

ta chn  4 AO lai  ho sp3 ca nguyn  t cacbon   gii  thch  s xen  ph  trc ca chng

vi  4AOs ca 4 nguyn  t H  to ra 4  l in  kt  trong phn  t metan  vi  gc l in  kt

1 09o28 .  Cn  trong phn  t BeF3 c cu  trc tam gic u,  ta li  phi  chn  lai  ho sp2

 gii  thch  gc l in  kt trong phn  t  l 1 20o . . .

Obitan  lai  ho ch xen  ph  trc  to l in  kt  .

I -  Phn t nc (H 2O)

Cu  hnh  el ectron  ca nguyn  t H  l  1 s1 ,  ca nguyn  t O l  1 s22s22p4.  

Khi  to thnh  phn  t H2O, mi  nguyn  t H  gp chung 1  electron  vi  nguyn  t O v

nguyn  t O gp chung 1  electron  vi  mi  nguyn  t H    to ra hai  l in  kt cng ho

tr  O H ,  gc thc nghim l 1 05o.   m in  ca O (3 ,44)  ln  hn   m in  ca H

(2,20)  nn  l in  kt O H b  phn  cc.  Kt qu l  phn  t H2O b  phn  cc.
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 2. s to thnh phn t H2O, nh3 (c cu to gc)

HHH H1 05o

OO

Cng thc electron Cng thc cu tao

Hnh 3.2. M hnh rng (a)  v c (b)  ca phn t nc



II -  Phn t
amoniac
(NH3)  

Cu  hnh  electron  ca nguyn  t N  l  1 s22s22p3, ca nguyn  t H  l  1 s1 .  Khi  hnh  thnh
phn t NH3,  nguyn t N  gp chung vi  mi  nguyn t H  1  electron v mi  nguyn t H
gp chung vi  nguyn  t N  1  electron   to ra 3  l in  kt cng ho tr  N H ,  gc thc
nghim l 1 07o.   m in  ca N  (3 ,04)  ln  hn   m in  ca H  (2 ,20)  nn  l in  kt
N H b  phn  cc.  Kt qu l  phn  t NH3 b  phn  cc.

Phn  t c cc hay khng c cc khng nhng ph  thuc vo hiu   m in  ca cc
nguyn  t m cn  ph  thuc vo gc l in  kt trong phn  t .

Khi  khng cn  ni  n  cu  to khng gian  ca phn  t,  ta c th vit cng thc cu  to
ca H2O v NH3 trn  mt phng n  gin  nh sau  :   

H  N   HH   O  H

H
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a) b)

Hnh 3.3. M hnh rng (a)  v c (b)  ca phn t amoniac

N

H H

H

Cng thc electron Cng thc cu tao

H

H

H

N
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o



Bi 

14
Tinh th nguyn t 

v tinh th phn t

Th no l tinh  th nguyn  t,  tinh  th phn  t ?

Tnh  cht chung ca tinh  th nguyn  t,  tinh  th phn  t.
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I  -  tinh  th nguyn t 

1. Tinh th nguyn t

Tinh th nguyn t cu to t nhng nguyn t c sp xp mt cch u n,
theo mt trt t nht nh trong khng gian to thnh mt mng tinh th.  cc
im nt ca mng tinh th l nhng nguyn t lin kt vi nhau bng cc lin
kt cng ho tr.

Kim cng, mt dng th hnh ca cacbon, thuc loi tinh th nguyn t.
Nguyn t cacbon c 4 electron ngoi cng.  Trong tinh th kim cng, mi
nguyn t cacbon lin kt vi 4 nguyn t cacbon ln cn gn nht bng 4 cp
electron chung,  l 4 lin kt cng ho tr.  Cc nguyn t cacbon ny nm trn
4 nh ca mt t din u (hnh 3.4).

Hnh 3.4. M hnh cu trc tinh th kim cng
a) S sp xp t din ca bn nguyn t C 

xung quanh nguyn t C trung tm  kim cng
b) Tinh th kim c ng

2. Tnh cht chung ca tinh th nguyn t

Lc lin kt cng ho tr trong tinh th nguyn t rt ln.  V vy,  tinh th 
nguyn t bn vng, rt cng, nhit  nng chy v nhit  si kh cao.

Kim cng c  cng ln nht so vi cc tinh th  bit nn c quy c c
 cng l 10 n v.   l n v  so snh  cng ca cc cht.



I I  -  Tinh th phn t

1. Tinh th phn t 

Tinh th phn t cu to t nhng phn t c
sp xp mt cch u n, theo mt trt t nht
nh trong khng gian,  to thnh mt mng tinh
th.  cc im nt ca mng tinh th l nhng
phn t lin kt vi nhau bng lc tng tc yu
gia cc phn t.  

Phn ln cc cht hu c,  cc n cht phi kim
 nhit  thp u kt tinh thnh mng li tinh
th phn t (phn t c th gm mt nguyn t
nh cc kh him, hoc nhiu nguyn t nh cc
halogen, O2,  N 2,  H 2,  H2O, H2S, CO2. . .).  Th d,

tinh th iot (I2)  l tinh th phn t (hnh 3.5).

2. Tnh cht chung ca tinh th phn t

Trong tinh th phn t,  cc phn t vn tn ti nh nhng n v c lp v ht
nhau bng lc tng tc yu gia cc phn t.  V vy,  tinh th phn t d nng
chy, d bay hi.  Ngay  nhit  thng, mt phn tinh th nh naphtalen
(bng phin) v iot  b ph hu, cc phn t tch ri khi mng tinh th v
khuch tn vo khng kh lm cho ta d nhn ra mi ca chng.  Cc tinh th
phn t khng phn cc d ho tan trong cc dung mi khng phn cc nh
benzen,  toluen,  cacbon tetraclorua,. . .

Bi tp
1 . Tm cu  sai  trong cc cu  sau  y :

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.  Lc l in  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  trong cc cu  sau  y :

A.  Nc  thuc loi  tinh  th phn  t.

B.  Trong tinh  th phn  t,  lc l in  kt gia cc phn t l l in  kt cng ho tr.

C.  Trong tinh  th phn  t,  lc l in  kt gia cc phn t l l in  kt yu.

D.  Tinh  th iot l tinh  th phn t.
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Hnh 3.5.

M hnh tinh th phn t ca iot



3. Hy k tn  cc loi  tinh  th  hc v tnh  cht chung ca tng loi.

4. a) Hy a ra mt s th d  cht c mng tinh  th nguyn t,  cht c mng tinh  th

phn t.

b)  So snh nhit  nng chy ca hai  loi  tinh  th ni  trn.  Gii  thch.

5. V sao cc hp cht ion  c nhit  nng chy cao ?

6. Hy nu  l in  kt ho hc ch  yu trong  3 loi  mng tinh  th  bit.

Ti  sao nc lng th l inh  ng v nng,  nc  th cng v nh hn  nc lng ?

iu   c gii  thch  nh sau  :  Trong nc lng cc phn  t nc chuyn  ng mt
cch  d dng v  gn  nhau.  Nhng trong tinh  th phn  t nc ,  cc phn  t nc
sp xp theo mt th t nht nh,  cc phn  t nc  cch  xa nhau  hn  trong nc
lng.  Trong tinh  th phn  t nc ,  mi  phn  t nc l in  kt vi  4  phn  t gn  nht
nm trn  4 nh  ca mt t din  u.  Mi  phn  t nc  nh  l i  l in  kt vi  4  phn  t
khc nm  4 nh  ca hnh  t din  u  khc v c tip tc nh vy (hnh  3 .6).  
Cu  trc t din  ca tinh  th phn  t nc  l  cu  trc rng,  nn  nc  c khi
lng ring nh hn  khi  lng ring ca nc lng.  Trong tinh  th nc  c l in  kt
hiro gia cc phn  t nc.  Do cu  trc t din  u  m tinh  th phn  t nc  cng.

Hnh 3.6.  M hnh tinh th phn t ca nc 
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T liu 

tinh th phn t ca nc 
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Ho tr  v s oxi  ho

 Cch  xc nh  ho tr  ca mt nguyn  t trong hp cht ion  
v hp cht cng ho tr  nh th no ?

 S oxi  ho l g ?  Xc nh  s oxi  ho bng cch  no ?

Bi

15

72

I  -  Ho tr

1. Ho tr trong hp cht ion

Trong hp cht ion,  ho tr ca mt nguyn t bng in tch ca ion v c
gi l in ho tr ca nguyn t .

Th d : Trong hp cht NaCl,  Na c in ho tr 1+ v Cl c in ho tr 1 .

Trong hp cht CaF2,  Ca c in ho tr 2+ v F c in ho tr 1 .

Trong hp cht ion,  cc nguyn t kim loi thuc nhm IA,  IIA,  IIIA c s
electron ho tr  lp ngoi cng l 1 ,  2,  3  c th mt i 1 ,  2,  3  electron,  nn
c in ho tr 1+,  2+,  3+.  Cc nguyn t phi kim thuc nhm VIA, VIIA c
6,  7  electron lp ngoi cng,  c th nhn thm 2 hay 1  electron,  nn c th c
in ho tr 2 ,  1 .

Ngi ta quy c,  khi vit in ho tr ca nguyn t,  ghi gi tr in tch trc,
du ca in tch sau.

2. Ho tr trong hp cht cng ho tr

Trong hp cht cng ho tr,  ho tr ca mt nguyn t c xc nh bng s
lin kt ca nguyn t nguyn t  trong phn t v c gi l cng ho tr
ca nguyn t .

Th d :

Trong cng thc cu to ca phn t NH3,  ,  nguyn t 

N c 3  lin kt 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.

H  N  H

H



Trong cng thc cu to ca phn t  CH4 ,  ,  nguyn t C c 

cng ho tr 4,  nguyn t H c cng ho tr 1 .

I I  -  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 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 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 mt
s trng hp nh hirua kim loi (NaH, CaH2 ).  S oxi ho ca oxi 

bng 2,  tr trng hp OF2,  peoxit (chng hn H2O2)

Th d 1  : S oxi ho ca cc nguyn t  cc ion K+,  Ca2+,  Cl ,  S2 ln lt
bng +1 ,  +2,  1 ,  2.

Th d 2  : Tnh s oxi ho (x)  ca nit trong amoniac NH3,  axit nitr HNO2,  

v anion nitrat .

Trong NH3 : x + 3.  (+1 ) = 0 x = 3.

Trong HNO2 : (+1 ) + x + 2.( 2)  = 0 x = +3.

Trong :       x + 3.( 2)  = 1 x = +5.

H  C  H

H

H
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Cch vit s oxi ho : S oxi ho c vit bng ch s thng, du t pha

trc v c t  trn k hiu nguyn t.  Th d :  

Bi tp

1 . S oxi  ho ca nit trong  v HNO3 ln  lt l 

A.  +5,  3,  +3.   C.  +3,  3,  +5.

B.  3,  +3,  +5. D.  +3,  +5,  3.

Chn p n  ng.

2. S oxi  ho ca Mn,  Fe trong Fe3+,  S  trong  SO3,  P trong  ln  lt l 

A.  0,  +3,  +6,  +5. C.  +3,  +5,  0,  +6.

B.  0,  +3,  +5,  +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 :

CsCl,  Na2O,  BaO,  BaCl2,  Al2O3.

4. Hy xc nh  cng ho tr  ca cc nguyn t trong cc hp cht sau  y :  

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,  NO,  NO2,  Na
+,  Cu2+,  Fe2+,  Fe3+,  Al3+.

6. Vit cng thc phn t ca nhng cht,  trong  S ln lt c s oxi  ho 2, 0,  +4,  +6.

7. Xc nh  s oxi  ho ca cc nguyn t trong cc hp cht,  n cht v ion  sau  :

a)  H2S,  S,  H2SO3,  H2SO4.

b)  HCl,  HClO,  NaClO2,  HClO3,  HClO4.

c)  Mn,  MnCl2,  MnO2,  KMnO4.

d)  
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luyn tp :  
lin  kt ho hc

Cng c cc kin  thc v cc loi  l in  kt ho hc chnh  
 vn  dng gii  thch  s hnh  thnh  mt s loi  phn  t.  
c im cu  trc v c im l in  kt ca 3  loi  tinh  th.

Rn  luyn  k nng xc nh  ho tr  v s oxi  ho ca 
nguyn  t trong n  cht v hp cht.
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a - Kin  thc cn nm vng
Bng 9.  So snh lin kt ion v lin kt cng ho tr

 

Bng 10.  So snh tinh th ion,  tinh th nguyn t,  tinh th phn t

Loi  l in  kt Lin kt ion
Lin kt cng ho tr

Khng cc C cc

nh ngha
Lin  kt ion  l l in
kt c hnh  thnh
bi  lc ht tnh  in
gia cc ion  mang
in tch  tri  du.

Lin  kt cng  ho tr  l l in  kt c to nn
gia hai  nguyn t bng  mt hay nhiu  cp
electron chung.

Bn cht ca
lin kt

Electron chuyn t
nguyn  t ny sang
nguyn  t kia.

i  electron chung
khng lch v
nguyn t no.

i  electron chung
lch v nguyn t
no c  m in
ln  hn.

Hiu  m in

c tnh Bn. Bn.

Khi  nim

Tinh th ion Tinh th nguyn t Tinh th phn t

Cc cation  v anion
c phn b lun
phin  u  n   cc
im nt ca mng
tinh  th ion.

cc im nt ca
mng  tinh  th
nguyn t l nhng
nguyn t.

cc im nt ca
mng tinh  th phn
t l nhng phn t.

Lc l in kt

Cc ion  mang in
tch  tri  du  ht
nhau bng lc ht
tnh  in.  Lc ny
ln.

Cc nguyn t l in
kt vi  nhau  bng
lc l in  kt cng ho
tr.  Lc ny rt ln.

Cc phn t l in  kt
vi  nhau  bng lc
ht gia cc phn
t,  yu  hn  nhiu
lc ht tnh  in
gia cc ion  v lc
l in  kt cng ho tr.

c tnh
Bn, kh rn, kh bay
hi, kh nng chy.

Bn,  kh cng,  kh
nng chy, kh bay hi.

Khng bn,  d nng
chy,  d bay hi.



b - Bi  tp
1 . a) Vit phng trnh biu din s hnh thnh cc ion sau y t cc nguyn t tng ng :

Na   Na+ ; Cl    Cl

Mg   Mg2+ ; S    S2

Al     Al3+ ; O    O2

b) Vit cu hnh  electron ca cc nguyn t v cc ion.  Nhn xt v cu hnh  electron

lp ngoi  cng ca cc ion  c to thnh.

2. Trnh  by s ging  nhau v khc nhau ca 3 loi  l in  kt :  Lin  kt ion,  l in  kt cng

ho tr  khng cc v l in  kt cng ho tr  c cc.

3. Cho dy oxit sau  y :

Na2O, MgO,  Al2O3,  SiO2,  P2O5,  SO3,  Cl2O7.

Da vo gi tr  hiu   m in  ca 2 nguyn t trong  phn  t,  hy xc nh  loi  l in

kt trong tng phn t oxit (tra gi tr   m in   bng 6,  trang 45).

4. a) Da vo gi tr   m in  (F :  3,98 ;  O :  3,44 ;  Cl  :  3,1 6 ;  N  :  3,04 ),  hy xt xem

tnh phi  kim thay i  nh th no trong dy nguyn t sau  :  F,  O,  Cl ,  N.

b)  Vit cng thc cu to ca cc phn t sau  y :  N2,  CH4,  H2O,  NH3.

Xt xem phn  t no c l in  kt cng ho tr  khng phn cc,  l in  kt cng ho tr  phn

cc mnh nht.

5. 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 phn t hp

cht kh vi  hiro.

b)  Vit cng thc electron v cng thc cu to ca phn  t .

6. a) Ly th d  v tinh  th ion,  tinh  th nguyn t,  tinh  th phn  t.

b)  So snh nhit  nng chy ca cc loi  tinh  th .  Gii  thch.

c)  Tinh  th no dn in  c  trng thi  rn  ? Tinh  th no dn in  c khi  nng

chy v khi  ho tan  trong nc ? 

7. Xc nh  in  ho tr  ca cc nguyn t nhm VIA,  VI IA trong cc hp cht vi  cc

nguyn t nhm IA.

8. a) Da vo v  tr ca cc nguyn t trong bng tun hon,  hy nu  r trong cc nguyn

t sau  y nhng nguyn t no c cng cng ho tr  trong cng thc ho hc cc oxit

cao nht : Si ,  P,  Cl ,  S,  C,  N,  Se,  Br.

b)  Nhng nguyn t no sau  y c cng cng ho tr  trong cng thc ho hc ca

cc hp cht kh vi  hiro ? P,  S,  F,  Si,  Cl ,  N,  As,  Te.

9. Xc nh  s oxi  ho ca Mn,  Cr,  Cl,  P,  N,  S,  C,  Br :

a)  Trong phn t : KMnO4,  Na2Cr2O7,  KClO3,  H3PO4.

b)  Trong ion  :
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PHANNG

OXI HOA-KH

PHAN

NG

OXI HOA-KH
Soxihoa,s kh, cht oxi hoa,cht kh va 
phanngoxihoa khla g ?

Du hiu naogiuptanhn bit phanngoxihoa kh ?

Mun lpphng trnh hoa hoccua
phanng oxi hoa khtaphai lam th nao ?

Da vaos oxi hoa taco th chia cacphanng v c
thanh my loai ?

Phan ng oxi hoa kh xay ra khit chaynhin liu,
tao ra nng lngy con taubayvao vu tru

Chng 

4
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phn ng oxi ho kh

 S oxi  ho,  s kh,  cht oxi  ho,  cht kh v phn  ng 
oxi  ho kh l g ?

 Cch  lp phng trnh  ho hc ca phn  ng oxi  ho kh.

Bi

17
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I  -  nh ngha

Th d 1 . Khi t chy magie trong khng kh,  xy ra s oxi ho magie.  Phn
ng c biu din bng phng trnh ho hc :

(1 )

Ta xc nh s oxi ho ca magie trc v sau phn ng.  Trc phn ng, 
magie c s oxi ho 0,  sau phn ng c s oxi ho +2.  

phn ng ny,  Mg nhng electron :

Qu trnh Mg nhng electron l qu trnh oxi ho Mg (s oxi ho Mg).

Th d 2. S kh CuO bng H2 xy ra theo phn ng :

(2)

Ta xc nh s oxi ho ca ng trc v sau phn ng.  Trc phn ng, ng
c s oxi ho +2 (trong CuO),  sau phn ng c s oxi ho 0.  

phn ng ny, thu electron  :

Qu trnh thu electron gi l qu trnh kh (s kh 



phn ng (1 ),  oxi l cht oxi ho,  magie l cht kh.  phn ng (2),  CuO l
cht oxi ho,  hiro l cht kh.  Tm li :

Cht kh (cht b oxi ho) l cht nhng electron.

Cht oxi ho (cht b kh) l cht thu electron.

Qu trnh oxi ho (s oxi ho) l qu trnh nhng electron.

Qu trnh kh (s kh) l qu trnh thu electron.

Ta xt cc phn ng khng c oxi tham gia.

Th d 3. Natri chy trong kh clo to ra natri clorua (NaCl) theo phn ng :

(3)

Trong phn ng trn,  nguyn t natri nhng electron bin thnh ion Na+,

nguyn t clo thu electron bin thnh ion Cl.  Hai ion mang in tch tri du
ny ht nhau to thnh hp cht ion NaCl.  y xy ra ng thi s oxi ho
natri v s kh clo.  Trong phn ng (3)  cng xy ra s nhng, s thu electron
v c s thay i s oxi ho.

Th d 4.  Kh hiro chy trong kh clo to ra kh hiro clorua HCl,  phn ng
c biu din bng phng trnh ho hc :

(4)

phn ng ny,  mi nguyn t H v mi nguyn t Cl gp mt electron  hnh
thnh cp electron chung to ra hp cht cng ho tr c cc HCl.  Trong phn
t HCl,  cp electron chung b ht lch v pha nguyn t Cl,  do nguyn t Cl c
 m in ln hn.  Trong phn ng (4)  c s chuyn electron v c s thay i
s oxi ho.

Th d 5. Khi un nng, NH4NO3 phn hu theo phn ng sau :

(5)

phn ng ny,  nguyn t nhng electron, cn nguyn t thu electron.

Nh vy, ch c s thay i s oxi ho ca mt nguyn t.

Cc phn ng (1 ),  (2),  (3),  (4),  (5)  u c chung bn cht,   l s chuyn
electron gia cc cht tham gia phn ng, chng u l phn ng oxi ho kh.  

to

2       1 e

2Na  +  Cl2 2Na
+  
+  2Cl


2NaCl

0 0 +1 1
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Nh vy :

Phn ng oxi ho  kh l phn ng ho hc,  trong  c s chuyn electron

gia cc cht(1 ) 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.

S nhng electron ch c th xy ra khi c s nhn electron.  V vy,  s oxi ho
v s kh bao gi cng din ra ng thi trong mt phn ng oxi ho  kh.

Trong phn ng oxi ho  kh bao gi cng c cht oxi ho v cht kh tham gia.

II  - Lp phng trnh Ho hc ca phn ng oxi  ho  kh

Gi s trong phn ng oxi ho  kh, cht kh nhng hn electron cho cht oxi ho,
ta c th cn bng phng trnh ho hc ca phn ng theo 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.

Th d 1 . Lp phng trnh ho hc ca phn ng P chy trong O2 to ra P2O5

theo s  phn ng :

P + O2 P2O5

Bc 1 . Xc nh s oxi ho ca cc nguyn t trong phn ng  tm cht 
oxi ho v cht kh :

S oxi ho ca P tng t 0 n +5  :  P l cht kh.

S oxi ho ca oxi gim t 0 n 2 :  O2 l cht oxi ho.

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 cho cht oxi ho v cht kh sao cho tng s elec-
tron do cht kh nhng bng tng s electron m cht oxi ho nhn :

80

  4 P P   +   5e

0 +5

  5 O2   +   4e 2 O

0 2

(1 ) Khi nim cht  y c hiu theo ngha rng, c th l nguyn t,  phn t hoc ion.



Bc 4. t cc h s ca cht oxi ho v cht kh vo s  phn ng, t 

tnh ra h s ca cc cht khc c mt trong phng trnh ho hc.  Kim tra 

s cn bng s nguyn t ca cc nguyn t  hai v.

4P + 5O2 2P2O5

Th d 2. Lp phng trnh ho hc ca phn ng kh cacbon monooxit kh 
st(III)  oxit  nhit  cao thnh st v cacbon ioxit theo s  phn ng :

Fe2O3 + CO Fe + CO2

Bc 1 . Xc nh s oxi ho ca cc nguyn t trong phn ng  tm cht oxi
ho v cht kh :

S oxi ho ca st gim t +3  n 0 : (trong Fe2O3)  l cht oxi ho.  

S oxi ho ca cacbon tng t +2 n +4 : (trong CO) l cht kh.

Bc 2. Vit qu trnh oxi ho v qu trnh kh :

(qu trnh kh)

(qu trnh oxi ho)

Bc 3. Tm h s thch hp cho cht oxi ho v cht kh :

Bc 4. t cc h s ca cht oxi ho v cht kh vo s  phn ng.  Hon
thnh phng trnh ho hc :

Fe2O3 + 3CO 2Fe + 3CO2
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  2 Fe   +   3e Fe

+3 0

  3 C C   +   2e
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I I I  -  ngha ca phn ng oxi  ho kh trong thc tin

Phn ng oxi ho kh l loi phn ng ho hc kh ph bin trong t nhin

v c tm quan trng trong sn xut v i sng.

Trong i sng, phn ln nng lng ta dng l nng lng ca phn ng 

oxi ho kh.  S chy ca xng du trong cc ng c t trong, s chy ca

than, ci,  cc qu trnh in phn, cc phn ng xy ra trong pin,  c quy,. . .  

u l qu trnh oxi ho kh.

Trong sn xut,  nhiu phn ng oxi ho kh l c s ca cc qu trnh sn xut

ho hc nh luyn gang, thp,  luyn nhm, sn xut cc ho cht c bn nh

xt,  axit clohiric,  axit nitric,  sn xut phn bn, thuc bo v thc vt,  

dc phm, v.v.. .

Bi tp

1 . Cho cc phn  ng sau  :  

A. 2HgO 2Hg +  O2

B. CaCO3 CaO +  CO2

C. 2Al(OH)3 Al2O3 +  3H2O

D. 2NaHCO3 Na2CO3 +  CO2 +  H2O

Phn ng no l phn ng  oxi  ho kh ?

2. Cho cc phn  ng sau  :  

A. 4NH3 +  5O2 4NO  +  6H2O

B. 2NH3 + 3Cl2 N2 +  6HCl

C. 2NH3 + 3CuO 3Cu  +  N2 +  3H2O

D. 2NH3 + H2O2 +  MnSO4 MnO2 +  (NH4)2SO4

phn ng no NH3 khng ng vai  tr cht kh ?

to

xt

to

to

to

to

to
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3. Trong s cc phn ng sau  :

A. HNO3 +  NaOH NaNO3 +  H2O

B.  N2O5 +  H2O 2HNO3

C. 2HNO3 +  3H2S 3S  +  2NO  +  4H2O

D. 2Fe(OH)3 Fe2O3 +  3H2O

Phn ng no l phn ng  oxi  ho kh ?

4. Trong phn ng  :  

3NO2 +  H2O 2HNO3 +  NO

NO2 ng vai  tr 

A.  l cht oxi  ho.

B.  l cht kh.

C.  l cht oxi  ho,  nhng ng thi  cng l cht kh.

D.  khng l cht oxi  ho v cng khng l cht kh.

Chn p n  ng.

5. Phn bit cht oxi  ho v s oxi  ho,  cht kh v s kh.  Ly th d   minh ho.

6. Th no l phn ng oxi  ho kh ? Ly ba th d.

7. Lp phng trnh  ho hc ca cc phn ng oxi  ho kh sau  y theo phng php

thng bng electron  :

a)  Cho MnO2 tc dng vi  dung dch  axit HCl  c,  thu  c MnCl2,  Cl2 v H2O.

b)  Cho Cu  tc dng vi  dung  dch  axit HNO3 c,  nng thu  c Cu(NO3)2,  

NO2 v H2O.

c)  Cho Mg tc dng vi  dung  dch  axit H2SO4 c,  nng  thu  c MgSO4,  S v H2O.

8. Cn bao nhiu  gam ng  kh hon  ton lng bc c trong 85 ml  dung  dch  

AgNO3 0,1 5M ?

to
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phn loi  phn ng 
trong ho hc v c

 Phn  ng ho hp,  phn  ng phn  hu,  phn  ng th,  
phn  ng trao i  c phi  l  phn  ng oxi  ho kh khng ?

 C cch  no phn  loi  phn  ng v c mt cch  tng qut 
hn  khng ?  

Bi
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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 1  :

S oxi ho ca hiro tng t 0 ln +1  ;
S oxi ho ca oxi gim t 0 xung 2.

Th d 2  :

S oxi ho ca cc nguyn t khng thay i.

b)  Nhn xt

Trong phn ng ho hp, s oxi ho ca cc nguyn t c th thay i hoc
khng thay i.

2. Phn ng phn hu

a)  Th d 1  :

S oxi ho ca oxi tng t 2 ln 0 ;

S oxi ho ca clo gim t +5  xung 1 .

Th d 2  :

S oxi ho ca cc nguyn t khng thay i.

b)  Nhn xt

Trong phn ng phn hu, s oxi ho ca cc nguyn t c th thay i hoc
khng thay i.



3. Phn ng th

a)  Th d 1  :

S oxi ho ca ng tng t 0 ln +2 ;

S oxi ho ca bc gim t +1  xung 0.

Th d 2  :

S oxi ho ca km tng t 0 ln +2 ;

S oxi ho ca hiro gim t +1  xung 0.

b) Nhn xt

Trong ho hc v c,  phn ng th bao gi cng c s thay i s oxi ho ca
cc nguyn t.

4. Phn ng trao i

a)  Th d 1  :

S oxi ho ca tt c cc nguyn t khng thay i.

Th d 2  :

S oxi ho ca tt c cc nguyn t khng thay i.

b)  Nhn xt

Trong phn ng trao i,  s oxi ho ca cc nguyn t khng thay i.

I I  -  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 l phn ng oxi ho kh.

Cc 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,  khng phi l phn ng 

oxi ho kh.

Cc phn ng trao i,  mt s phn ng ho hp v mt s phn ng phn hu

thuc loi phn ng ho hc ny.
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Bi tp

1 . Cho phn ng :  2Na  +  Cl2 2NaCl  

Trong phn ng ny,  nguyn t natri  

A.  b  oxi  ho.

B.  b  kh.

C.  va b  oxi  ho,  va b  kh.

D.  khng b  oxi  ho,  khng b  kh.

Chn p n  ng.

2. Cho phn ng :  Zn   +  CuCl2 ZnCl2 +  Cu

Trong phn ng ny,  1  mol  ion  Cu2+ 

A.   nhn 1  mol  electron.

B.   nhn 2 mol  electron.

C.   nhng 1  mol  electron.

D.   nhng 2 mol  electron.

Chn p n  ng.

3. Cho cc phn  ng sau  :

A. Al4C3 + 1 2H2O 4Al(OH)3 + 3CH4

B. 2Na + 2H2O 2NaOH + H2

C. NaH + H2O NaOH + H2

D. 2F2 + 2H2O 4HF + O2

Phn ng no khng l phn ng  oxi  ho kh ?

4. Du hiu   nhn bit mt phn ng oxi  ho kh l 

A.  to ra cht kt ta.

B.  to ra cht kh.

C.  c s thay i  mu sc ca cc cht.

D.  c s thay i  s oxi  ho ca mt s nguyn t.

Chn p n  ng.
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5. Trong nhng phn ng  sau  y,  phn ng no l phn ng  oxi  ho kh ? Gii  thch.

a) SO3 + H2O H 2SO4

b) CaCO3 + 2HCl CaCl2 +  CO2 +  H2O

c) C    + H2O CO +   H2

d) CO2 + Ca(OH)2 CaCO3 +   H2O

e) Ca    + 2H2O Ca(OH) 2 + H2

g) 2KMnO4 K2MnO4 +  MnO2 +  O2

6. Ly ba th d  phn ng ho hp l phn  ng  oxi  ho kh v ba th d  phn ng 

ho hp khng l phn ng  oxi  ho kh.

7. Ly ba th d  phn ng phn  hu l phn  ng  oxi  ho kh v ba th d  phn  ng 

phn hu khng l phn ng  oxi  ho kh.

8. V sao phn  ng  th trong  ho hc v c lun  lun  thuc loi  phn  ng  

oxi  ho kh ?

9. Vit phng trnh  ho hc ca cc phn ng biu  din  cc chuyn i  sau  :

a) KClO3 O2 SO2 Na2SO3

b) S H2S SO2 SO3 H2SO4

Trong cc phn ng  trn,  phn ng  no l phn ng oxi  ho kh ?

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

(3)(2)(1 )

to

to
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a - Kin thc cn nm vng

1. S oxi ho l s nhng electron, l s tng s oxi ho.  

S kh l s thu electron, l s gim s oxi ho.

Ngi ta cn gi s oxi ho l qu trnh oxi ho,  s kh l qu trnh kh.

2. S oxi ho v s kh l hai qu trnh c bn cht tri ngc nhau nhng xy ra
ng thi trong mt phn ng.   l phn ng oxi ho kh.

3. Cht kh l cht nhng electron, l cht cha nguyn t c s oxi ho tng sau
phn ng.  Cht oxi ho l cht thu electron, l cht cha nguyn t c s oxi ho
gim sau phn ng.  Trong phn ng oxi ho kh bao gi cng c cht kh v
cht oxi ho tham gia.  Cht kh cn gi l cht b oxi ho v cht oxi ho cn
gi l cht b kh.

4. Phn ng oxi ho kh l phn ng ho hc trong  c s chuyn electron gia
cc cht phn ng.  Nu da vo s thay i s oxi ho th phn ng 
oxi ho kh l phn ng ho hc trong  c s thay i s oxi ho ca 
mt s nguyn t.

5. Da vo s oxi ho ngi ta chia cc phn ng thnh 2 loi,   l phn ng oxi
ho kh (s oxi ho thay i)  v phn ng khng thuc loi phn ng 
oxi ho kh (s oxi ho khng thay i).

b - Bi  tp
1 . Loi  phn ng no sau  y lun lun khng l phn  ng oxi  ho kh  ?

A.  Phn  ng ho hp.

B.  Phn  ng phn hu.

C.  Phn  ng th trong  ho v c.

D.  Phn  ng trao i.

luyn tp :
Phn ng oxi  ho kh

 Nm vng cc kin  thc sau  :  S oxi  ho,  s kh,  cht oxi  ho,
cht kh,  phn  ng oxi  ho kh  v phn  loi  phn  ng.

 Rn luyn  k nng cn  bng phng trnh  ho hc ca 
phn ng oxi  ho kh bng phng php thng bng electron.

Bi
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2. Loi  phn ng no sau  y lun lun  l phn  ng oxi  ho kh ?

A.  Phn  ng ho hp. C.  Phn ng th trong ho v c.

B.  Phn  ng phn hu. D.  Phn ng trao i.

3. Cho phn ng :  M2Ox +  HNO3 M(NO3)3 +  . . .

Khi  x c gi tr  l bao nhiu th phn ng trn khng thuc loi  phn ng oxi  ho kh ?

A.  x =  1 . B.  x =  2 . C.  x =  1  hoc x =  2. D.  x =  3.

4. Cu no ng,  cu  no sai  trong cc cu  sau  y ?

a)  S oxi  ho mt nguyn t l s ly bt electron ca nguyn t ,  lm cho s oxi

ho ca n tng  ln.

b)  Cht oxi  ho l cht thu  electron,  l cht cha nguyn t m s oxi  ho ca n tng

sau phn ng.

c)  S kh mt nguyn t l s thu  thm electron ca nguyn t ,  lm cho s oxi  ho

ca nguyn t  gim xung.

d)  Cht kh l cht thu  electron,  l cht cha nguyn t m s oxi  ho ca n gim

sau phn ng.

5. Hy xc nh  s oxi  ho ca cc nguyn t :

Nit trong NO,  NO2,  N2O5,  HNO3,  HNO2,  NH3,  NH4Cl.

Clo trong HCl,  HClO,  HClO2,  HClO3,  HClO4,  CaOCl2.

Mangan trong MnO2,  KMnO4,  K2MnO4,  MnSO4.

Crom trong K2Cr2O7,  Cr2(SO4)3,  Cr2O3.

Lu hunh trong H2S,  SO2,  H2SO3,  H2SO4,  FeS,  FeS2.

6. Cho bit  xy ra s oxi  ho v s kh nhng cht no trong nhng phn ng th sau :

a) Cu  + 2AgNO3 Cu(NO3)2 + 2Ag

b) Fe + CuSO4 FeSO4 + Cu

c) 2Na + 2H2O 2NaOH + H2

7. Da vo s thay i s oxi  ho,  tm cht oxi  ho v cht kh trong nhng phn ng sau :

a) 2H2 + O2 2H2O 

b) 2KNO3 2KNO2 + O2

c) NH4NO2 N2 + 2H2O

d) Fe2O3 + 2Al 2Fe + Al2O3
to

to

to

to
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8. Da vo s thay i  s oxi  ho,  ch r cht oxi  ho,  cht kh trong cc phn ng  

oxi  ho  kh sau  :

a) Cl2 + 2HBr 2HCl  + Br2

b) Cu + 2H2SO4 CuSO4 + SO2 + 2H2O

c) 2HNO3+ 3H2S 3S + 2NO + 4H2O

d) 2FeCl2 + Cl2 2FeCl3

9. Cn bng phng trnh  ho hc ca cc phn ng oxi  ho  kh sau  bng phng

php thng bng electron  v cho bit cht kh,  cht oxi  ho  mi  phn ng  :

a) Al + Fe3O4 Al2O3 + Fe

b) FeSO4 +  KMnO4 +  H2SO 4 Fe2(SO4)3 +  MnSO4 +  K2SO4 +  H2O

c) FeS2 + O2 Fe2O3 + SO2

d) KClO3 KCl + O2

e) Cl2 + KOH KCl + KClO3 +  H2O

1 0. C th iu  ch MgCl2 bng :  

 Phn ng ho hp.  

 Phn ng th.

 Phn ng trao i.

Vit phng trnh  ho hc ca cc phn ng.

11 . Cho nhng cht sau  :  CuO,  dung dch  HCl,  H2,  MnO2.

a)  Chn tng cp trong nhng cht  cho  xy ra phn ng oxi  ho  kh 

v vit phng trnh  ho hc ca cc phn ng.

b)  Cho bit cht oxi  ho,  cht kh,  s oxi  ho v s kh trong  nhng phn ng ho hc

ni  trn.

1 2. Ho tan  1 ,39 g  mui  FeSO4.7H2O
(1 ) trong  dung dch  H2SO4 long,  d.  Cho dung dch

ny tc dng vi  dung  dch  KMnO4 0,1 M.  Tnh th tch  dung  dch  KMnO4 tham gia 

phn ng.

to

to

to

to

(1 ) Gi  l mui  st(I I )  sunfat ngm nc,  1  mol  FeSO4.7H2O c 1  mol  FeSO4 v 7 mol  H2O.
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Kh thi  cng nghip v kh thi  ca cc ng c t trong ( t,  xe my)  c cha cc
kh SO2 ,  NO,  NO2  Cc kh ny tc dng vi  kh O2 v hi  nc trong khng kh nh

xc tc oxi t kim loi  (c trong khi ,  bi  nh my)  hoc ozon  to ra axi t sunfuric H2SO4

v axi t n i tric HNO3 .

2SO2 + O2 + 2H2O  2H2SO4

2NO + O2  2NO2

4NO2 + O2 + 2H2O  4HNO3

Axit H2SO4 v HNO3 tan  vo nc
ma to ra ma axi t.
Hin  nay,  ma axi t l  ngun   nhim
chnh   mt s ni  trn  th gii .

Ma axi t l m ma mng tht thu  v ph hu cc cng trnh  xy dng,  cc tng i  l m
t  cm thch,   vi ,   phin  (cc loi   ny c thnh  phn  chnh  l  CaCO3 ).
Nhng vt l iu  c cha CaCO3 b  thng l ch v yu  i  v mt c hc do CaCO3 tan
trong nc ma c cc axi t trn.

CaCO3 + H2SO4     CaSO4 + CO2 + H2O  

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

Nhng bc tng v gi bng   I -ta-l i -a v Hi  Lp,  n  th Ta Ma-Han  (Taj  Mahal )  
 n   b  ph hu mt phn  do ma axi t.

Nm 1 958,   chu  u  nc ma c pH (1 )= 5 ,  nhng nm 1 962  gim xung 4,5  ti  
H Lan.  Nm 1 966,   Thu in,  ma axi t c pH  = 4,5   ph hu cy ci ,  l m nh
tr s pht trin  rng.  Nm 1 979,  cng ti  Thu in  c n  20 000 h c h sinh  thi
nc b  nh  hng nghim trng,  l m cht rt nhiu  c.  Axi t H2SO4 v mui  ca kim
loi  caimi  (Cd),  ch (Pb)  c tch  t  trong tuyt ma ng,  khi  tuyt tan,  nc b  
 nhim  vo sng,  h git cht c v c trng c.

Nguyn  nhn  gy ra ma axi t :  H2SO4 ng vai  tr chnh,  HNO3 ng vai  tr th hai .

(1 ) Da vo pH, ngi ta xc nh c mi trng (axit,  baz, trung tnh) ca dung dch.  
pH cng nh, nng  axit cng ln v ngc li pH cng ln,  nng  axit cng nh.
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bi  thc hnh s 1
Phn ng oxi  ho kh

 Rn  luyn  k nng thc hnh  ho hc :  Thao tc v quan  st 
cc hin  tng xy ra trong khi  l m th nghim.

 Vn dng kin  thc  hc  gii  thch  cc hin  tng 
xy ra trong cc phn  ng oxi  ho kh.  Vit tng trnh.

Bi
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I  -  ni  dung th nghim v cch tin hnh

1. Phn ng gia kim loi v dung dch axit

Rt vo ng nghim khong 2 ml dung dch axit sunfuric long ri cho tip vo
ng nghim mt vin km nh.  Quan st hin tng xy ra.

Gii thch hin tng.  Vit phng trnh ho hc ca phn ng v cho bit vai
tr ca tng cht trong phn ng.

2. Phn ng gia kim loi v dung dch mui

Rt vo ng nghim khong 2 ml dung dch CuSO4 long.  Cho vo ng nghim

mt inh st  c lm sch b mt.   yn ng nghim khong 10 pht.
Quan st hin tng xy ra.

Gii thch hin tng.  Vit phng trnh ho hc ca phn ng v cho bit vai
tr ca tng cht trong phn ng.

3. Phn ng oxi ho -  kh trong mi trng axit

Rt vo ng nghim khong 2 ml dung dch FeSO4,  thm vo  1  ml dung dch

H2SO4 long.

Nh vo ng nghim trn tng git dung dch KMnO4,  lc nh ng nghim sau

mi ln thm mt git dung dch.  Quan st hin tng xy ra.

Gii thch hin tng.  Vit phng trnh ho hc ca phn ng v cho bit vai
tr ca tng cht trong phn ng.

I I  -  vit tng trnh



NHOMHALOGENNHOMHALOGENNHOMHALOGEN
Nhomhalogen gm nhng nguyn t nao?
Co tnh cht hoahoccbang ?

Nha mayhoa cht Bin Hoa,tnhng Nai (Cng ti Hoa cht c ban min Nam)

Nguyn nhn naolamcho cachalogen co s ging
nhau v tnh cht cung nh s bin i co quy lut
tnh cht cuan cht vahpcht cuachung?

Nhng hpcht naocuahalogen co nhiu ng
dungtrong thctin ? Bngcachnaoco th iu
ch ccachalogen va cachpcht quan trong
cuachung?

Chng 

5
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khi qut v nhm halogen

Nhm halogen gm nhng nguyn t no v chng  v tr no
trong bng tun hon ?

Lp electron ngoi cng ca nguyn t cc nguyn t halogen
c c im g ging nhau ? Cc phn t halogen c cu to
nh th no ?

Tnh cht ho hc c bn ca cc nguyn t halogen l g ?
Nguyn nhn no lm cho tnh cht ho hc ca cc
nguyn t halogen bin i c quy lut ?

Bi
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I - V tr ca nhm halogen trong bng tun hon
Nhm halogen gm cc nguyn t flo (F), clo (Cl), brom (Br), iot (I) v
atatin (At). Atatin khng gp trong t nhin, n c iu ch nhn to trong
cc l phn ng ht nhn nn c xem xt ch yu trong nhm cc nguyn t
phng x.

Nhng nguyn t halogen thuc nhm VIIA. Chng ng  cui cc chu k,
ngay trc cc nguyn t kh him.

I I - Cu hnh electron nguyn t, Cu to phn t

Lp electron ngoi cng ca nguyn t cc nguyn t halogen u c
7 electron, c phn thnh 2 phn lp : phn lp s c 2 electron, phn lp p c

5 electron (ns2np5).

Do c 7 electron  lp ngoi cng, ch cn thiu 1 electron l t c cu hnh
electron bn nh kh him, nn  trng thi t do, hai nguyn t halogen gp
chung mt i electron  to ra phn t c lin kt cng ho tr khng cc.

(X l k hiu ch cc nguyn t halogen).

Lin kt ca phn t X2 khng bn lm, chng d b tch thnh 2 nguyn t X.

Trong phn ng ho hc, cc nguyn t ny rt hot ng v chng d thu thm
1 electron, do  tnh cht ho hc c bn ca cc halogen l tnh oxi ho mnh.

:X. +
.
X: :X : X: , hay X X hocX2



I I I - S bin i tnh cht

Da vo bng 11 ta c th rt ra quy lut bin i tnh cht vt l, tnh cht ho
hc v  m in ca cc halogen khi i t flo n iot.

Bng 11. Mt sc im ca cc nguyn tnhm halogen

1. S bin i tnh cht vt l ca cc n cht

i t flo n iot ta thy :

Trng thi tp hp : T th kh chuyn sang th lng v th rn.

Mu sc : m dn.

Nhit  nng chy v nhit  si : Tng dn.

2. S bin i  m in

 m in tng i ln.

i t flo n iot  m in gim dn.

Flo c  m in ln nht nn trong tt c cc hp cht ch c s oxi ho 1 .
Cc nguyn t halogen khc, ngoi s oxi ho 1 cn c cc s oxi ho +1 , +3,
+5, +7.
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Nguyn t
Tnh cht

Flo Clo Brom Iot

S hiu nguyn t 9 1 7 35 53

Bn knh nguyn t (nm) 0,064 0,099 0,1 1 4 0,1 33

Cu hnh electron
lp ngoi cng ca nguyn t 2s22p5 3s23p5 4s24p5 5s25p5

Nguyn t khi 1 9 35,5 80 1 27

Trng thi tp hp ca

n cht  20 oC
kh kh lng rn

Mu sc lc nht vng lc nu  en tm

Nhit  nng chy (tnc,
oC) 21 9,6 1 01 ,0 7,3 11 3,6

Nhit  si  (ts,
oC) 1 88,1 34,1 59,2 1 85,5

 m in 3,98 3,1 6 2,96 2,66



3. S bin i tnh cht ho hc ca cc n cht

V lp electron ngoi cng c cu to tng t nhau (ns2np5)  nn cc n cht
halogen ging nhau v tnh cht ho hc cng nh thnh phn v tnh cht ca
cc hp cht do chng to thnh.

Halogen l nhng phi kim in hnh.  i t flo n iot,  tnh oxi ho gim dn.

Cc  n cht halogen oxi  ho c  hu ht cc  kim loi  to  ra mui
halogenua, oxi ho kh hiro to ra nhng hp cht kh khng mu 
hiro halogenua.  Nhng cht kh ny tan trong nc to ra dung dch 
axit halogenhiric.

Bi tp
1 . Kim loi  no sau  y tc dng vi  dung dch  HCl  long v tc dng vi  kh Cl2 cho cng

loi  mui  clorua kim loi  ?

A.  Fe. B.  Zn. C.  Cu. D.  Ag.

2. c im no di  y khng phi  l c im chung ca cc nguyn t halogen  

(F,  Cl,  Br,  I)  ?

A.  Nguyn t c kh nng thu  thm 1 e.

B.  To ra hp cht l in  kt cng ho tr  c cc vi  hiro.

C.  C s oxi  ho 1  trong  mi  hp cht.

D.  Lp electron ngoi  cng ca nguyn t c 7 electron.

3. c im no di  y l c im chung ca cc n cht halogen (F2,  Cl2,  Br2,  I2)  :

A. iu  kin  thng l cht kh. C.  Va c tnh  oxi  ho,  va c tnh  kh.

B.  C tnh  oxi  ho mnh. D.  Tc dng mnh vi  nc.

4. So snh nhng nguyn t halogen v cc mt sau  :

a)  Cu to nguyn t v cu  to phn  t.

b)  Tnh  cht vt l .

c)  Tnh  cht ho hc.

5. Hy cho bit tnh  quy lut s bin i  ca nhit  nng chy,  nhit  si,  mu  sc,

 m in  ca cc nguyn t halogen.

6. Nu tnh  cht ho hc c bn  ca cc nguyn t halogen v gii  thch  chiu  bin i

tnh  cht ho hc c bn .  

7. Gii  thch  v sao cc nguyn t halogen khng c  trng thi  t do trong t nhin.

8. Cho mt lng  n  cht halogen  tc dng  ht vi  magie  thu  c 1 9  g  

magie halogenua.  Cng lng n cht halogen   tc dng ht vi  nhm to ra 

1 7,8 g  nhm halogenua.  Xc nh  tn  v khi  lng n cht halogen ni  trn.
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I  -  Tnh  cht vt l

iu kin thng, clo l kh mu vng lc,  mi xc,  rt c, n ph hoi nim
mc ca ng h hp.

Kh clo nng gp 2,5  ln khng kh v tan trong nc.

20 oC, mt th tch nc ho tan 2,5  th tch kh clo.  Dung dch ca kh clo
trong nc cn gi l nc clo c mu vng nht.

Kh clo tan nhiu trong cc dung mi hu c nh benzen, etanol,  hexan, 
cacbon tetraclorua.. .

I I  -  Tnh cht ho hc

Nguyn t clo c  m in ln (3,16),  ch ng sau nguyn t flo (3,98) 
v nguyn t 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 cc trng hp khc,  clo c s 
oxi ho m ( 1 ).

Khi tham gia phn ng,  nguyn t clo d nhn thm 1 e  thnh 

ion clorua Cl .

V vy,  tnh cht ho hc c bn ca clo l tnh oxi ho mnh.

Tnh cht ny c th hin qua cc phn ng sau :

1. Tc dng vi kim loi

Kh clo oxi ho trc tip c hu ht cc kim loi to ra mui clorua,  phn ng
xy ra  nhit  thng hoc khng cao lm, tc  nhanh, to nhiu nhit.

Natri nng chy chy trong kh clo vi ngn la sng chi,  to ra natri clorua :

Bi

22
CLo

 Clo l nguyn  t halogen  tiu  biu  v quan  trng nht.  

Vy clo c tnh  cht vt l  v tnh  cht ho hc g ?

 Clo c nhng ng dng g v iu  ch bng cch  no ?
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2. Tc dng vi hiro

nhit  thng v trong bng ti,  kh clo hu nh khng phn ng vi kh
hiro.  Khi chiu sng hn hp bi nh sng mt tri hoc nh sng ca magie
chy, phn ng trn xy ra nhanh v c th n.  Hn hp n mnh nht khi t l
mol gia hiro v clo l 1  :  1 .

Nh vy, trong cc phn ng vi kim loi v vi hiro, clo th hin tnh 
oxi ho mnh.

3. Tc dng vi nc

Khi tan trong nc, mt phn kh clo tc dng vi nc to ra hn hp 
axit clohiric v axit hipoclor.

Trong phn ng trn, clo va l cht kh va l cht oxi ho v mt nguyn t Cl

b oxi ho thnh , mt nguyn t Cl b kh thnh .  Phn ng trn l phn ng

thun nghch do HClO l cht oxi ho rt mnh, c th oxi ho HCl thnh Cl2
v H2O.  Cng do HClO l cht oxi ho mnh nn nc clo c tnh ty mu.
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Hnh 5.1 . ng chy trong kh clo

Dy ng nung  chy trong kh
clo to thnh ng(II)  clorua :

Hnh 5.2. St chy trong kh clo

Dy st nung  chy trong kh clo
to thnh khi mu nu l nhng
ht  st(III)  clorua :



I I I  -  Trng thi  t nhin

Trong t nhin,  clo c hai ng v bn l 35Cl (75,77%) v 37Cl (24,23%),

nguyn t khi trung bnh l 35,5.

Do hot ng ho hc mnh nn nguyn t clo ch tn ti trong t nhin  dng

hp cht,  ch yu l mui natri clorua c trong nc bin v mui m.  Mt lt

nc bin cha khong 30 g mui natri clorua.  Hp cht khc ca clo cng ph

bin trong t nhin nh cht khong cacnalit KCl.MgCl2.6H2O.  Axit clohiric

cng c trong dch v d dy ca ngi v ng vt.  Trong nc bin,  clo chim

khong 2% khi lng.

IV -  ng dng

a) Clo c dng  dit trng nc sinh hot.  Ho tan vo nc mt lng nh

clo  dit cc loi vi khun gy bnh.  Nc b bi c th c x l bng 

lng kh clo nhiu hn.  Clo cng c dng  ty trng si,  vi,  giy.

b) Mt lng ln clo c dng  sn xut cc ho cht hu c.  Nhng sn phm

hu c cha clo c  ngha to ln.  Nhng dung mi nh cacbon tetraclorua,

icloetan 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.  T nhng 

sn phm hu c cha clo ngi ta sn xut c nhiu loi cht do nh nha 

PVC  poli(vinyl clorua),  cao su tng hp, si tng hp . . .

c) Clo c dng  sn xut cc cht ty trng, st trng nh nc Gia-ven, 

clorua vi v sn xut cc ho cht v c nh axit clohiric,  kali clorat . . .

V - iu  ch

1. iu ch kh clo trong phng th nghim

Trong phng th nghim, kh clo c iu ch bng cch cho axit clohiric c

tc dng vi cht oxi ho mnh nh mangan ioxit rn (MnO2)  hoc 

kali pemanganat rn (KMnO4). . .

MnO2 + 4HCl MnCl2 + Cl2 + 2H2O

2KMnO4 + 16HCl 2MnCl2 + 2KCl + 5Cl2 + 8H2O

to
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Hnh 5.3. iu ch v thu kh clo trong phng th nghim

Vi MnO2 cn phi un nng, vi KMnO4

c th un hoc khng.  Kh clo thu c
thng b ln tp cht l kh hiro clorua v 
hi nc.   loi b tp cht,  cn dn kh clo
ln lt qua cc bnh ra kh cha dung dch
NaCl ( gi kh HCl) v cha H2SO4 c

( gi hi nc).

2. Sn xut clo trong cng nghip

Trong cng nghip,  ngi ta in phn dung
dch bo ho mui n trong nc (hnh 5.4)  
sn xut xt (NaOH), ng thi thu c kh
clo v hiro (clo l sn phm ph ca cng
ngh sn xut xt).  Thng in phn c mng
ngn cch 2 in cc  kh clo khng tip xc
vi dung dch NaOH.  

Phng trnh in phn c th vit nh sau :

2NaCl   +   2H
2
O 2NaOH   +   H

2
+   Cl

2

cc m (catt)   cc dng (ant)

Cng ti ho cht Vit Tr (thnh ph Vit Tr,  tnh Ph Th) s dng cch ny.

pdd

c mng ngn
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Dd HCl  c Cl2

Cl2

Dung dch
NaCl   gi
kh HCl

H2SO4  c
 gi 
hi nc

MnO2

Cl2

Cl2  kh

Bng tm 
dd NaOH

NaCl Cl2

H2

Ant
than ch

Catt
st

NaOH

Mang
ngn

Hnh 5.4. Sn xut NaOH v
kh Cl2,  H2 trong cng nghip



Bi tp

1 . Trong phng th nghim,  kh clo thng c iu  ch bng cch oxi  ho hp cht no

sau y ?

A.  NaCl.

B.  HCl.

C.  KClO3.

D.  KMnO4.

2. Cho bit tnh  cht ho hc c bn ca nguyn t clo.  Gii  thch  v sao nguyn t clo c

tnh  cht ho hc c bn  .  Cho th d  minh  ho.

3. Dn kh clo vo nc,  xy ra hin  tng vt l  hay ho hc ? Gii  thch.

4. Nu nhng ng dng thc t ca kh clo.

5. Cn bng phng trnh  ho hc ca cc phn ng  oxi  ho kh sau  bng phng

php thng bng electron  :

a)  KMnO4 + HCl KCl  + MnCl2 + Cl2 + H2O

b) HNO3 + HCl   NO +  Cl2 + H2O

c) HClO3 + HCl   Cl2 + H2O

d) PbO2 + HCl   PbCl2 + Cl2 + H2O

6. Ti  sao trong cng nghip ngi  ta dng phng php in  phn  dung  dch  NaCl  

bo ho ch khng dng s tng tc gia cc ho cht trong phn ng oxi  ho kh

 sn xut kh clo ?

7. Cn bao nhiu  gam KMnO4 v bao nhiu  mil i l t dung dch  axit clohiric 1 M   iu  ch

 kh clo tc dng vi  st,  to nn  1 6,25 g  FeCl3 ?
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hiro clorua  

axit clohiric v 

mui  clorua

 Axit clohiric c y   nhng tnh  cht ho hc chung ca 
axi t khng ?  N c tnh  cht g khc vi  cc axi t khc ?

 Nhn  bit ion  clorua bng cch  no ?

Bi

23
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I  -  Hiro clorua

1. Cu to phn t

Hiro clorua l hp cht cng ho tr,  phn t c cc (hiu  m in gia
nguyn t clo v nguyn t hiro :  3,16 2,20 = 0,96).

2. Tnh cht

Hiro clorua l kh khng mu, mi xc, nng hn khng kh

 nghin cu  tan ca kh HCl trong
nc, ta lm th nghim nh sau :

Ly mt bnh  thu y kh HCl v y
bnh bng nt cao su.  Xuyn qua nt c
mt ng thu tinh thng, vut nhn 
u.  Nhng ng thu tinh vo mt chu
cha nc c pha vi git dung dch qu
tm (hnh 5.5).

Mt lt sau, nc trong chu theo ng phun
vo bnh thnh nhng tia nc mu .

V sao nc li phun vo bnh ?

 l do kh hiro clorua tan nhiu trong
nc, to ra s gim mnh p sut trong
bnh, p sut ca kh quyn y nc vo
th ch kh HCl  ho tan.

H     :Cl:   hay    H   Cl

H2O co pha quy tm

HCl

Hnh 5.5. Th nghim v tnh d tan 
ca kh HCl trong nc



Dung dch thu c l axit nn lm dung dch qu tm ng sang mu .

Vy, kh HCl tan rt nhiu trong nc. Lm th nghim chnh xc, ngi ta  xc

nh c  20 oC, mt th tch nc c th ho tan ti gn 500 th tch kh HCl.

I I  -  Axit clohiric

1. Tnh cht vt l

Hiro clorua tan vo nc to thnh dung dch axit clohiric.  l cht lng

khng mu, mi xc.  Dung dch HCl c nht ( 20 oC) t ti nng  37% v

c khi lng ring D = 1 ,19 g/cm3.  

Dung dch HCl c bc khi trong khng kh m.  l do hiro clorua thot ra
to vi hi nc trong khng kh thnh nhng ht dung dch nh nh sng m.

2. Tnh cht ho hc

Axit clohiric l axit mnh, c y  tnh cht ho hc chung ca axit nh lm
qu tm chuyn sang mu ,  tc dng vi kim loi ng trc hiro trong dy
hot ng ho hc,  tc dng vi oxit baz, baz, mui.  Th d :

Fe + 2HCl FeCl2 + H2

CuO + 2HCl CuCl2 + H2O

Fe(OH)3+ 3HCl FeCl3 + 3H2O

CaCO3 + 2HCl CaCl2 + CO2 + H2O

Axit clohiric c tnh kh do trong phn t HCl,  nguyn t clo c s oxi ho
thp nht l 1 .  Khi dung dch HCl c tc dng vi cht oxi ho mnh nh
MnO2,  KMnO4. . .  th HCl b oxi ho thnh Cl2.

3. iu ch

a)  Trong phng th nghim 

C th iu ch kh hiro clorua,  bng cch cho tinh th NaCl tc dng vi 
axit H2SO4 m c v un nng (phng php sunfat) ri hp th vo nc 

thu c dung dch axit clohiric :

NaCl + H2SO4 NaHSO4 + HCl 

nhit  cao hn to ra Na2SO4 v kh HCl :

2NaCl + H2SO4 Na2SO4 + 2HCl 
 400 oC

< 250 oC
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Hnh 5.6. iu ch axit clohiric trong phng th nghim

b)  Sn xut axit clohiric trong cng nghip

 Ngi ta t kh H2 trong kh quyn Cl2 (Cl2 v H2 u l sn phm ca 

qu trnh in phn dung dch NaCl c mng ngn)  to ra kh HCl 

(phng php tng hp) : H2 +  Cl2 2HCl

Hnh 5.7. S  thit b sn xut axit clohiric trong cng nghip

Cn t khi mo cho phn ng trong bung t ca thp T1  (lm bng than ch
hay thch anh),  sau  phn ng t xy ra.

Kh HCl c nc hp th  trong hai thp T2 v T3  theo nguyn tc 
ngc dng  thu c dung dch axit clohiric.  

to
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 Hin nay,  cng ngh sn xut HCl i t NaCl v H
2
SO4 cng c p dng

trong cng nghip (phng php sunfat).

2NaCl + H2SO4 Na2SO4 + 2HCl

 Mt lng ln HCl thu c trong cng nghip t qu trnh clo ho cc hp
cht hu c (ch yu l cc hirocacbon).

I I I  -  Mui  clorua v nhn bit ion clorua

1. Mt s mui clorua

Mui ca axit clohiric gi l mui clorua.  a s cc mui clorua tan nhiu
trong nc, tr mt s mui khng tan nh AgCl v t tan nh CuCl,  PbCl2.

Mui clorua c nhiu ng dng quan trng :  KCl dng lm phn kali ;  ZnCl2
c tm vo cc thanh t vt lm bng g  chng mc v cht ny c 
kh nng dit khun ;  AlCl3 dng lm cht xc tc trong tng hp hu c ;  BaCl2
dng  tr su bnh trong nng nghip . . .

Mui clorua quan trng nht l NaCl.  Ngoi vic dng lm mui n v bo qun
thc phm, NaCl cn l nguyn liu quan trng i vi ngnh cng nghip ho
cht  iu ch Cl2,  H2,  NaOH, nc Gia-ven, . . .

2. Nhn bit ion clorua

Nh dung dch bc nitrat vo dung dch mui clo-
rua hoc dung dch axit clohiric s c kt ta
trng bc clorua xut hin,  kt ta ny khng tan
trong cc axit mnh :

NaCl + AgNO3 AgCl + NaNO3

HCl + AgNO3 AgCl + HNO3

Vy, dung dch AgNO3 l thuc th  nhn bit 

ion clorua.
Hnh 5.8. AgNO3 tc dng

vi dung dch NaCl

 400 oC
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Bi tp
1 . Cho 20 g hn hp bt Mg v Fe tc dng vi  dung dch HCl  d thy c 1  g kh H2 bay ra.

Khi  lng mui  clorua to ra trong  dung  dch  l bao nhiu  gam ?

A.  40,5 g. B.  45,5 g. C.  55,5 g. D.  65,5 g.

2. Nu nhng tnh  cht vt l  ca kh hiro clorua.

3. C cc cht sau  :  axit sunfuric c,  nc,  kal i  clorua rn.  Hy vit phng trnh  ho hc

ca cc phn ng  iu  ch hiro clorua.

4. Hy dn ra nhng phn ng ho hc ca axit clohiric  lm th d  :

a)   l nhng phn ng oxi  ho kh.

b)   khng phi  l phn ng oxi  ho kh.

5. Bn cht ca cc phn ng iu  ch hiro clorua bng phng php sunfat v phng

php tng hp khc nhau nh th no ? Cc phng php trn   da vo nhng tnh

cht ho hc no ca cc cht tham gia phn  ng ?

6. Sc kh Cl2 qua dung  dch  Na2CO3 thy c kh CO2 thot ra.  Hy vit phng trnh  ho

hc ca cc phn ng   xy ra.

7. Tnh nng  ca hai  dung  dch  axit clohiric trong cc trng hp sau  :

a) Cn phi dng 1 50 ml dung dch HCl  kt ta hon ton 200 g dung dch AgNO3 8,5%.

b)  Khi  cho 50 g  dung dch  HCl  vo mt cc ng NaHCO3 (d)  th thu  c 2,24 l t kh

 iu  kin  tiu  chun.

Axit clohiric c vai  tr rt quan  trng i  vi  qu trnh  trao i  cht ca c th.  Trong
dch  v  d dy ca ngi  c axi t clohiric vi  nng  khong t 0,0001 M n  0,001 M
(c  pH  tng ng l 4  v 3 ).  Ngoi  vic ho tan  cc mui  kh tan,  axi t clohiric cn
l cht xc tc cho cc phn  ng thu phn  cc cht gluxi t (cht ng,  bt)  v cht pro-
tein  (cht m)  thnh  cc cht n  gin  hn   c th c th hp th  c.

Khi trong dch v  d dy ca ngi c lng axit clohiric nh hn hoc ln hn mc bnh thng
th ngi   b  mc bnh.  Nu  trong dch  v  d dy,  axi t clohiric c nng  nh hn
0,0001 M (pH > 4)  ta mc bnh kh tiu,  ngc li ,  nu  nng  axit clohiric ln hn
0,001 M (pH < 3) ta mc bnh  chua.  Mt s thuc cha au d dy c cha mui  natri
hirocacbonat NaHCO3 (cn gi  l thuc mui) c tc dng trung ho bt axit trong d dy.

NaHCO3 + HCl     NaCl  + CO2 + H2O

Trong cng nghip,  mt lng ln  axi t clohiric dng  sn  xut cc mui  clorua v
tng hp cc cht hu  c.

Hng nm,  th gii  sn  xut hng triu  tn  axi t clohiric.
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Bi

24
s lc v hp cht
c oxi  ca clo

 Nc Gia-ven  v clorua vi  c thnh  phn,  cu  to v 
tnh  cht ra sao ?

 Chng c dng lm g v iu  ch bng cch  no ?
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I  -  Nc gia-ven
Nc Gia-ven l dung dch hn hp mui NaCl v NaClO (natri hipoclorit).
Mui NaClO c tnh oxi ho rt mnh, do vy nc Gia-ven c tnh ty mu v
st trng, dng  ty trng vi,  si,  giy v dng  ty u chung tri 
chn nui,  nh v sinh.

NaClO l mui ca axit yu (yu hn axit cacbonic),  trong khng kh n tc
dng dn dn vi CO2 to ra axit hipoclor HClO khng bn :

NaClO + CO2 + H2O NaHCO3 + HClO

C NaClO v HClO trong dung dch u c tnh oxi ho rt mnh.

Trong phng th nghim, nc Gia-ven c iu ch bng cch cho kh clo tc
dng vi dung dch NaOH long  nhit  thng.

Cl2 +  2NaOH

(Nc Gia-ven)

Trong cng nghip, nc Gia-ven c sn xut bng cch in phn dung dch
mui n (nng  t 15   20%) trong thng in phn khng c mng ngn.

2NaCl + 2H2O 2NaOH  +  H2 +  Cl2
(catt)     (ant)

Do khng c mng ngn nn Cl2 thot ra  ant tc dng vi NaOH (cng va

c to thnh  catt)  trong dung dch to ra nc Gia-ven.

Cl2 +  2NaOH  NaCl  +  NaClO  +  H2O

I I  -  Clorua vi

Clorua vi l cht bt mu trng, xp.

Cng thc phn t ca clorua vi l CaOCl2 v c cng thc cu to l Ca

Cl

1

O Cl

+1



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.

Trong khng kh,  clorua vi tc dng dn dn vi kh CO2 v hi nc gii
phng axit hipoclor HClO :

2CaOCl2 + CO2 + H2O CaCO3 + CaCl2 + 2HClO

Clorua vi c tnh oxi ho mnh tng t nc Gia-ven nn c dng  ty
trng vi,  si,  giy.  So vi nc Gia-ven, clorua vi r hn, hm lng hipoclo-
rit cao hn nn cn dng  ty u h rc,  cng rnh, chung tri chn nui,  . . .

Mt lng ln clorua vi c dng trong vic tinh ch du m.  Do c kh nng
tc dng vi cc cht hu c,  clorua vi c dng  x l cc cht c,  bo v
mi trng.

Khi cho kh clo tc dng vi vi ti hoc sa vi  30 oC ta thu c clorua vi :
Cl2 + Ca(OH)2 CaOCl2 + H2O

Bi tp
1 . Chn cu  ng trong cc cu  sau  :  

A.  Clorua vi  l mui  to bi  mt kim loi  l in  kt vi  mt loi  gc axit.

B.  Clorua vi  l mui  to bi  mt kim loi  l in  kt vi  hai  loi  gc axit.

C.  Clorua vi  l mui  to bi  hai  kim loi  l in  kt vi  mt loi  gc axit.

D.  Clorua vi  khng phi  l mui.

2. Nu tnh  cht ho hc chnh  v ng dng ca nc Gia-ven,  clorua vi.

3. Trong phng th nghim c cc ho cht :  NaCl,  MnO2,  NaOH v H2SO4 c,  ta c th

iu  ch c nc Gia-ven khng ? Vit phng trnh  ho hc ca cc phn ng.

4. C nhng s  phn ng ho hc sau  :

a)  Cl2 + H2O  HCl  + HClO

b) CaOCl2 + HCl  CaCl2 + Cl2 + H2O

c) Cl2 + KOH   KCl  + KClO3 + H2O

d) HCl  + KClO3 KCl  + Cl2 +  H2O

e) NaClO + CO2 + H2O NaHCO3 + HClO

g) CaOCl2 CaCl2 + O2

Cho bit nhng phn ng no l phn ng oxi  ho kh v vai  tr ca cc cht 

tham gia phn ng oxi  ho kh.  Hon thnh phng trnh  ho hc ca phn ng.

5. Trong phng th nghim c canxi  oxit,  nc,  MnO2,  axit H2SO4 70% (D = 1 ,61  g/cm3)

v NaCl.  Hi  cn  phi  dng nhng cht g v vi  lng cht l bao nhiu   iu  ch

254 g  clorua vi  ?

to
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I  -  Flo

1. Tnh cht vt l v trng thi t nhin

iu kin thng, flo l cht kh mu lc nht,  rt c.

Trong t nhin,  flo ch c  dng hp cht,  ch yu tp trung trong cc cht
khong  dng mui florua nh CaF2 hoc Na3AlF6 (criolit).  Flo cng c trong

hp cht to nn men rng ca ngi v ng vt,  trong l ca mt s loi cy.

2. Tnh cht ho hc

Nguyn t flo c  m in ln nht nn l phi kim c tnh oxi ho mnh nht.
Tnh oxi ho mnh lit ca flo th hin  cc phn ng sau y :

 Kh flo oxi ho c tt c cc kim loi to ra mui florua.  

 Kh flo oxi ho c hu ht cc phi kim.  Vi kh hiro,  phn ng n mnh
xy ra ngay c trong bng ti v nhit  rt thp, to ra hiro florua :

Hiro florua (HF) tan nhiu trong nc, to thnh dung dch axit flohiric.
Axit flohiric l axit yu nhng c tnh cht c bit l n mn cc  vt bng
thu tinh.

SiO2 +  4HF SiF4 +    2H2O

Silic tetraflorua

V vy,  axit HF c dng  khc ch ln thu tinh.

Kh flo oxi ho nc d dng  ngay nhit  thng, hi nc nng bc chy
khi tip xc vi kh flo.

252 oC

Bi

25
flo - brom - iot

 Cc nguyn  t flo,  brom,  iot c nhng tnh  cht no
ging v khc vi  clo ?  Chng c ng dng g v 
iu  ch chng nh th no ?
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3. ng dng

ng dng quan trng v ch yu ca flo l  iu ch mt s dn xut
hirocacbon cha flo.   l nhng sn phm trung gian  sn xut ra cht do
nh floroten   ( CF2    CFCl  )  n dng bo v cc chi tit,  vt th bng kim loi,

gm, s,  thu tinh,. . .  khi b n mn.

Cht do teflon   (  CF2    CF2  )  n dng  ch to cc vng m lm kn chn

khng, ph ln cc dng c nh bp (xoong, cho . . .)   chng dnh.

Mt dn xut khc ca hirocacbon l icloiflometan (CF2Cl2),  cn gi l 

cht CFC (tn thng mi l freon),  trc y c dng lm cht sinh hn
trong t lnh v my iu ho nhit .  T nm 1996, cht CFC  b cm s
dng do khi thi vo kh quyn n ph hu tng ozon.

Ngoi ra,  flo cn c dng trong cng nghip ht nhn  lm giu 235U.

Dung dch NaF long c dng lm thuc chng su rng.

4. Sn xut flo trong cng nghip

Flo c tnh oxi ho mnh nht nn khng mt cht ho hc no c th oxi ho

ion F thnh F2.

Phng php duy nht  sn xut flo trong cng nghip l in phn hn hp
KF v HF (hn hp  th lng),  cc dng bng graphit (than ch)  v cc m
bng thp c bit hoc bng ng.  cc m c kh H2 v  cc dng c kh

F2 thot ra.

I I   Brom

1. Tnh cht vt l v trng thi t nhin

iu kin thng, brom l cht lng mu  nu, d bay hi, hi brom c.
Brom ri vo da s gy bng nng.  Brom tan trong nc, nhng tan nhiu hn
trong cc dung mi hu c nh etanol,  benzen, xng.. .  Dung dch ca brom
trong nc gi l nc brom.

Trong t nhin, brom ch yu tn ti  dng hp cht, nhng t hn nhiu so vi hp
cht ca flo v clo.  Trong nc bin c cha mt lng rt nh mui natri bromua.

2. Tnh cht ho hc

Brom c tnh oxi ho km flo v clo,  tuy vy brom vn l cht oxi ho mnh.

Brom oxi ho c nhiu kim loi,  th d :  
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Brom ch oxi ho c hiro  nhit  cao,  to ra kh hiro bromua :

Kh hiro bromua tan trong nc to thnh dung dch axit bromhiric.  y l
axit mnh, mnh hn axit HCl.
Brom tc dng vi nc rt chm to ra axit bromhiric HBr v axit hipobrom
HBrO :

Cng ging nh clo,  trong phn ng vi nc, brom va th hin tnh oxi ho
va th hin tnh kh.

3. ng dng

Brom c dng  sn xut mt s dn xut ca hirocacbon nh C2H5Br (bro-

metan) v C2H4 Br2 (ibrometan) trong cng nghip dc phm.

Mt lng ln brom dng  sn xut AgBr (bc bromua),  l cht nhy cm vi
nh sng dng  trng ln phim.  Di tc dng ca nh sng, n phn hu
thnh kim loi bc ( dng bt mu en) v brom ( dng hi).

2AgBr 2Ag  +  Br2 

Hp cht ca brom c dng nhiu trong cng nghip du m, ho cht cho
nng nghip,  phm nhum v nhng ho cht trung gian.  

4. Sn xut brom trong cng nghip

Trong cng nghip,  brom c sn xut t nc bin.  Sau khi tch NaCl ra khi
nc bin,  dung dch cn li c ho tan NaBr.  Dng kh clo oxi ho NaBr  

sn xut Br2 :

I I I  -  Iot

1. Tnh cht vt l v trng thi t nhin

iu kin thng, iot l cht rn, dng tinh th mu en tm.  Khi un nng,
iot rn bin thnh hi,  khng qua trng thi lng.  Hin tng ny c gi l 
s thng hoa ca iot.

nh sng

to
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Iot tan rt t trong nc nhng tan nhiu trong cc dung mi hu c nh 
etanol,  benzen, xng.. .  V th ngi ta thng dng xng hoc benzen  chit
iot,  brom khi dung dch nc.

Trong t nhin,  iot ch yu tn ti di dng hp cht l mui iotua.  Mui iotua
him hn mui bromua, trong nc bin ch c mt lng rt nh mui iotua.

2. Tnh cht ho hc

Iot c bn knh nguyn t ln hn so vi flo,  clo,  brom v c  m in nh
hn, v vy iot c tnh oxi ho yu hn flo,  clo,  brom.

Iot 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,  phn ng thun nghch :

Kh hiro iotua tan nhiu trong nc to ra dung dch axit iothiric.
Axit iothiric l axit mnh hn v d b oxi ho hn axit bromhiric v 
axit clohiric.

Iot hu nh khng tc dng vi nc.

Iot c tnh oxi ho km clo v brom nn clo v brom c th oxi ho mui iotua
thnh iot :

xc tc H2O
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Iot c tnh cht c trng l tc dng vi h tinh bt to thnh hp cht c 
mu xanh.  V vy,  ngi ta thng dng iot  nhn bit tinh bt v ngc li.

3. ng dng

Phn ln iot c dng  sn xut dc phm.  Dung dch 5% iot trong etanol
(cn iot)  dng lm thuc st trng vt thng.

Cht ty ra khi c trn thm iot s ty sch cc vt bn bm trn cc thit b
trong nh my ch bin b,  sa.

Mui iot dng  phng bnh bu c do thiu iot.

4. Sn xut iot trong cng nghip 

Trong cng nghip,  ngi ta sn xut iot t rong bin.

Bi tp

1 . Dung dch  axit no sau  y khng th cha trong bnh  thu tinh  ?

A.  HCl. B.  H2SO4. C.  HNO3. D.  HF.

2.  dung dch  cha 1  g  HBr vo dung dch  cha 1  g  NaOH.  Nhng giy qu tm vo

dung dch  thu  c th giy qu tm chuyn sang mu no ?

A.  Mu  . C.  Khng i  mu.

B.  Mu  xanh. D.  Khng xc nh  c.

3. So snh tnh  cht oxi  ho ca cc n cht F2,  Cl2,  Br2,  I2.  Dn  ra nhng phng trnh

ho hc  minh ho.

4. Phn ng ca cc n cht halogen vi  nc xy ra nh th no ? Vit phng trnh

ho hc ca phn ng,  nu  c.

5. Mui  NaCl  c ln  tp cht l NaI.

a)  Lm th no  chng minh rng trong mui  NaCl  ni  trn  c ln  tp cht NaI ? 

b)  Lm th no  c NaCl  tinh  khit.

6. S quan st c hin tng g khi  ta thm dn dn nc clo vo dung dch kali  iotua

c cha sn mt t h tinh bt ? Dn ra phng trnh ho hc ca phn ng m em bit.
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7. iu  kin  tiu  chun,  1  l t nc ho tan  350 l t kh HBr.  Tnh  nng  phn trm ca

dung dch  axit bromhiric thu  c.

8. Cho 1 ,03 gam mui  natri  halogenua (A)  tc dng vi  dung dch  AgNO3 d th thu  c

mt kt ta,  kt ta ny sau  khi  phn hu hon ton cho 1 ,08 gam bc.  Xc nh  tn

ca mui  A.

9. Tnh khi  lng CaF2 cn dng  iu  ch 2,5 kg  dung dch  axit flohiric nng 

40%.  Bit hiu  sut phn ng l 80%.

1 0.  Lm th no  phn  bit dung dch  NaF v dung  dch  NaCl  ?

11 . Iot b  ln  tp cht l NaI.  Lm th no  loi  b tp cht .

Cc dn  xut  h irocacbon  nh CF2Cl2 ,  CFCl3 (cn  gi  l  CFC),    c tn  thng mi  

l   freon.   l cht kh rt bn,  c bit khng chy,  khng n  mn  kim loi ,  

c tnh  c thp,  khng c mi ,  d bay hi  do nhit  si  thp ( 30 oC).

Do c cc tnh  cht trn  nn  hp cht CFC c dng lm cht sinh  hn  trong t  l nh,

my iu  ho nhit ,  cht x t trong cc loi  thuc tr su,  cc loi  sn,  dng l m cht

cha chy,  dung mi  trong m phm 

Hp cht CFC khi  thi  vo khng kh thuc tng i  lu  (tng st mt t)  chng s

khuch  tn  l n  tng bnh  lu  v ph hu lp ozon   tng ny.

Nu  xut hin  l thng  tng ozon  th mt lng ln  tia t ngoi  pht ra t Mt Tri  s

lt xung mt t gy bnh  ung th da,  hu hoi mt 

Ngy nay,  ngi  ta ang nghin  cu  thay th dn  cht CFC trong cng nghip l m lnh,

cc my lnh  phi  ghi  r No CFC,  cn  m phm th phi  ghi  CFC free  mi  c a

ra th  trng.

Cc nh khoa hc d tnh  rng nu  s pht thi  cht CFC hin  nay hon  ton  c chm

dt th cng phi  ti  hng trm nm na mi  phn  hu ht lng cht CFC hin  c.
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1 . iu  ch kh flo t cc hp cht cha flo l  mt trong nhng nhim v  thc nghim

kh khn  nht.  Flo l  nguyn  t phi  kim c tnh  oxi  ho mnh  nht,  thc t n tc dng

vi  tt c cc cht m n tip xc,  trong  nhiu  trng hp gy chy,  n.

Nhng nn  nhn  u  tin  ca flo l  hai  thnh  vin  ca Vin  Hn  lm Khoa hc Ai -len  :

Mt ngi  cht,  mt ngi  tr thnh  tn  tt v bng HF.  Nn  nhn  tip theo l cc nh

ho hc ngi  B  v Php,  h b  cht khi  tin  hnh  cc th nghim iu  ch flo do ngi

phi  mt lng nh kh hiro florua HF.

Ch n  nm 1 886,  nh ho hc ngi  Php Hen-ri  Moa-xng (Henri  Moissan)  

(1 852   1 907)  mi  iu  ch thnh  cng kh flo an  ton.  Khi  in  phn  KF trong hn  hp

vi  HF (lng),  trong thit b  platin,  ng thu  c kh F2  ant.

Nm 1 906,  Moa-xng c gii  thng N-ben v ho hc vi  phng php iu  ch flo.

2. Iot l  nguyn  t c hm lng nh v rt phn  tn  trong t nhin.

Mt s loi  rong to cha khong 0,5% iot,  do chng c kh nng hp th  iot t 

nc bin v tp hp n trong t bo ca mnh.  Trong mt tn rong to cha gn 3  kg iot.

Rong to c sy kh,  t chy.  Tro c x l  bng nc,  tch  c dung dch  NaI .

Sau   cho axi t H2SO4 c tc dng vi  dung dch  NaI .

2NaI   +   2H2SO4  I2 +  SO2 +  Na2SO4 +  2H2O

Hoc dung dch  NaI  c axi t ho bng axi t H2SO4 long ri  thm vo  dung dch

NaNO2 .

2NaI   +   2NaNO2 +  2H2SO4  I2 +  2NO +  2Na2SO4 +  2H2O
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luyn tp :  
nhm halogen

 Nm vng cc kin  thc :  

 c im cu  to lp electron  ngoi  cng ca nguyn  t 
cc halogen,  cu  to phn  t ca n  cht halogen  ;  

S bin  thin  tnh  cht ca cc n  cht v hp cht halogen  
khi  i  t flo n  iot.

 Nguyn  tc chung ca phng php iu  ch halogen.

Bi

26
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a - kin thc cn nm vng

I  -  Cu to nguyn t v phn t ca cc halogen

 Bn knh nguyn t tng dn t flo n iot.

 Lp ngoi cng c 7  electron.

 Phn t gm 2 nguyn t,  lin kt l cng ho tr khng cc.

I I  -  Tnh cht ho hc

 Tnh oxi ho :  Oxi ho c hu ht kim loi,  nhiu phi kim v hp cht.

 Tnh oxi ho gim dn t flo n iot.

Nguyn t halogen F Cl Br I

Cu hnh  electron  lp 
ngoi  cng 2s2 2p5 3s2 3p5 4s2 4p5 5s2 5p5

Cu to phn t (l in  kt
cng ho tr  khng cc)

F :  F
(F2)

Cl  :  Cl
(Cl2)

Br :  Br
(Br2)

I :  I

(I2)

Nguyn t halogen F Cl Br I

 m in 3,98 3,1 6 2,96 2,66

Tnh oxi  ho Tnh oxi  ho gim dn



I I I  -  Tnh cht ho hc ca hp cht halogen
1. Axit halogenhiric

Dung dch HF l axit yu cn cc dung dch HCl,  HBr,  HI u l cc axit mnh.

2. Hp cht c oxi

Nc Gia-ven v clorua vi c tnh ty mu v st trng do cc mui NaClO v

CaOCl2 l cc cht oxi ho mnh.

IV -  Phng php iu  ch cc n cht halogen

HF HCl HBr

Tnh axit tng

HI
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Halogen

Phn ng
F2 Cl2 Br2 I2

Vi  
kim loi

Oxi  ho c tt c
cc kim loi  to ra
mui  florua.

Oxi  ho c hu
ht cc kim loi  to
ra mui  clorua,
phn  ng  cn  
un nng.

Oxi  ho c nhiu
kim loi  to ra mui
bromua,  phn ng
cn un nng.

Oxi ho c nhiu
kim loi to ra mui
iotua.  Phn ng ch
xy ra khi un nng
hoc c cht 
xc tc.

Vi  
kh hiro

Trong bng ti,  
nhit  rt thp 
( 252 oC) v n
mnh :

F2 + H2 2HF

Cn chiu sng,
phn ng n :

Cl2 + H2  2HClas

Cn nhit 
 cao :

Br2 + H2 2HBrto

Cn nhit  
cao hn :

I2 + H2 2HI
to

Vi  nc

Phn hu mnh
l it H2O  ngay

nhit  thng :

2F2 + 2H2O 

4HF + O2

nhit  
thng :

Cl2 + H2O

HCl  +  HClO

nhit  
thng,  chm hn
so vi  Cl2 :

Br2 +  H2O  

HBr  +  HBrO

Hu nh khng 
tc dng.

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 NaBr 
(c trong 
nc bin)
thnh Br2.

Sn xut I2 t

rong bin.



V - phn bit cc ion F ,  Cl ,  Br ,  I

Dng AgNO3 lm thuc th :

NaF +  AgNO3 khng tc dng

NaCl +  AgNO3 AgCl + NaNO3

(mu trng)

NaBr +  AgNO3 AgBr + NaNO3

(mu vng nht)

NaI +  AgNO3 AgI + NaNO3

(mu vng)

b - Bi  tp

1 . Dy axit no sau  y c sp xp ng theo th t tnh  axit gim dn ?

A.  HCl,  HBr,  HI,  HF. C.  HI,  HBr,  HCl,  HF.

B.  HBr,  HI,  HF,  HCl. D.  HF,  HCl,  HBr,  HI.

2.  dung dch  AgNO3 vo dung dch  mui  no sau  y s khng c phn ng ?

A.  NaF. C.  NaBr.

B.  NaCl. D.  NaI.

3. Trong phn ng ho hc sau  :

SO2 +  Br2 +  2H2O H2SO4 +  2HBr

brom ng vai  tr

A.  cht kh.

B.  cht oxi  ho.

C.  va l cht oxi  ho,  va l cht kh.

D.  khng l cht oxi  ho,  khng l cht kh.

Chn p n  ng.

4. Chn cu  ng khi  ni  v flo,  clo,  brom,  iot :

A.  Flo c tnh  oxi  ho rt mnh,  oxi  ho mnh l it nc.

B.  Clo c tnh  oxi  ho mnh,  oxi  ho c nc.

C.  Brom c tnh oxi  ho mnh,  tuy yu hn flo v clo nhng n cng oxi  ho c nc.

D.  iot c tnh  oxi  ho yu hn flo,  clo,  brom nhng n cng oxi  ho c nc.  
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5. Mt nguyn t halogen c cu hnh  electron  lp ngoi  cng ca nguyn t l 4s24p5.

a)  Vit cu hnh  electron nguyn t y   ca nguyn t trn.

b)  Cho bit tn,  k h iu  v cu to phn t ca nguyn t ho hc ny.

c)  Nu  tnh  cht ho hc c bn ca nguyn t ny v dn ra nhng phn ng ho hc

 minh ho.

d)  So snh tnh  cht ho hc ca nguyn t ny vi  2  nguyn t halogen khc ng

trn v di  n trong nhm halogen v dn  ra phn  ng ho hc  minh ho.

6. C nhng cht sau  :  KMnO4,  MnO2,  K2Cr2O7 v dung dch  HCl.

a)  Nu  cc cht oxi  ho c khi  lng bng nhau th chn cht no c th iu  ch

c lng kh clo nhiu  hn ?

b)  Nu cc cht oxi  ho c s mol  bng nhau th chn cht no c th iu  ch c

lng kh clo nhiu  hn ?

Hy tr li  bng cch tnh  ton trn  c s ca cc phng trnh  ho hc ca phn ng.

7. Tnh khi  lng HCl  b  oxi  ho bi  MnO2,  bit rng  kh Cl2 sinh  ra trong phn  ng 

c th y c 1 2,7 g  I2 t dung  dch  NaI.

8. Nu cc phn  ng chng minh rng tnh  oxi  ho ca clo mnh hn brom v iot.

9.  iu  ch flo,  ngi  ta phi  in  phn dung dch  KF trong hiro florua lng  c

loi  b ht nc.  V sao phi  trnh s c mt ca nc ?

1 0. Mt dung dch  c ho tan  hai  mui  l NaBr v NaCl.  Nng  phn trm ca mi  mui

trong dung  dch  u  bng nhau  v bng C%.  Hy xc nh  nng  C% ca hai  mui

trong dung dch,  bit rng 50 g  dung dch  hai  mui  ni  trn  tc dng va   vi  50 ml

dung dch  AgNO3 8%,  c khi  lng ring D = 1 ,0625 g/cm3.

11 . Cho 300 ml  mt dung dch  c ho tan  5,85 g  NaCl  tc dng vi  200 ml  dung dch  c

ho tan  34 g  AgNO3,  ngi  ta thu  c mt kt ta v nc lc.

a)  Tnh  khi  lng cht kt ta thu  c.

b)  Tnh  nng  mol  ca cht cn li  trong  nc lc.  Cho rng th tch  nc lc thu

c thay i  khng ng k.

1 2. Cho 69,6 g  MnO2 tc dng  vi  dung dch  HCl  c,  d.  Dn kh thot ra i  vo 500 ml

dung dch  NaOH 4M ( nhit  thng).

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

b)  Xc nh  nng  mol  ca nhng cht c trong dung dch  sau  phn ng.  Bit rng

th tch  ca dung dch  sau  phn ng  thay i  khng ng k.

1 3. Kh oxi  c ln  tp cht l kh clo.  Lm th no  loi  b tp cht .
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bi  thc hnh S 2
Tnh cht ho hc ca kh clo 
v hp cht ca clo

Cng c cc thao tc lm th nghim an  ton,  hiu  qu,  quan
st hin  tng th nghim,  vit tng trnh.

Cng c kin  thc v clo v hp cht ca clo.

Bi
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I  -  ni  dung th nghim v cch tin hnh

1. iu ch kh clo. Tnh ty mu ca kh clo m

Cho vo ng nghim kh mt vi tinh th
KMnO4,  nh tip vo ng vi git dung dch

HCl m c. y ng nghim bng nt cao su
c nh mt bng giy mu m (hnh 5.10).
Quan st hin tng xy ra.  Gii thch v
vit phng trnh ho hc ca phn ng.

2. iu ch axit clohiric

Cho vo ng nghim (1 )  mt t mui n ri
rt dung dch H2SO4 m c vo  

thm t lp mui n.  Rt khong 8  ml
nc ct vo ng nghim (2) v lp dng c
nh hnh 5.11 .  un cn thn ng nghim
(1 ).  Nu thy si bt mnh th tm ngng
un.  Quan st hin tng.  Vit phng trnh
ho hc ca phn ng iu ch axit
clohiric.

Nhng mu giy qu tm vo dung dch
trong ng (2).  Quan st hin tng xy ra.

3. Bi tp thc nghim phn bit cc dung dch

mi nhm hc sinh lm th nghim c 3  bnh nh c y bng nt c ng
nh git.  Mi bnh cha mt trong cc dung dch HCl,  NaCl,  HNO3 (khng ghi

nhn).  Hy tho lun trong nhm v cc ho cht,  dng c cn la chn v trnh
t tin hnh th nghim  phn bit mi dung dch.  Tin hnh th nghim 
phn bit.  Ghi kt qu.

I I  -  vit tng trnh

Giy
mau m

Kh Cl2

KMnO4

dd HCl  c
+

(1 )

(2)

HCl

Bng

H2O

H2SO4 c

NaCl

Hnh 5.1 0. Tnh ty mu ca kh clo m

Hnh 5.11 . iu ch axit clohiric



Bi
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bi  thc hnh s 3
Tnh cht ho hc ca brom v iot

Cng c k nng lm th nghim,  quan  st v vit tng trnh.

Cng c v tnh  cht ho hc ca cc nguyn  t halogen.
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I  -  ni  dung th nghim v cch tin hnh 

1. So snh tnh oxi ho ca brom v clo

Rt vo ng nghim khong 1  ml dung dch NaBr.  Nh tip vo ng vi git

nc clo mi iu ch c, lc nh.  Quan st hin tng xy ra.  Gii thch v

vit phng trnh ho hc ca phn ng.

Rt ra kt lun v tnh oxi ho ca brom so vi clo.

2. So snh tnh oxi ho ca brom v iot

Rt vo ng nghim khong 1  ml dung dch NaI.  Nh tip vo ng vi git nc

brom, lc nh.  Quan st hin tng xy ra.  Gii thch v vit phng trnh ho

hc ca phn ng.

Rt ra kt lun v tnh oxi ho ca brom so vi iot.

3. Tc dng ca iot vi h tinh bt

Cho vo ng nghim khong 1  ml dung dch h tinh bt.  Nh tip 1  git 

nc iot vo ng nghim.  Quan st hin tng xy ra.

un nng ng nghim, sau   ngui.  Quan st cc hin tng xy ra.

I I  -  Vit tng trnh



Loi   nhim ny gy nn  do s dng khng ng quy cch  phn  ho hc,  thuc tr su,
cht dit c v cc cht kch  thch  t thc vt trong sn  xut nng nghip.

S dng phn  ho hc qu l iu  cng lm cho t b  chua.  t chua nh  hng ti  s
pht trin  ca cy trng v hiu  qu s dng phn  ho hc.

Do h thng ti  tiu  cha hp l ,  do kh hu  nhit i  nng l m,  ma nhiu,  t trng
trt b  ra tri  mt lp mn  hu  c,  di  tc dng ca nh  sng,  axi t H2SO4 (to thnh do

mt s hp cht ca lu hunh c trong t nhin b  oxi  ho thnh) tc dng vi  hp cht st
v nhm trong keo t thnh  st sunfat v nhm sunfat to ra t phn.  t phn  l loi
t chua,  kh trng trt.

Phn  ho hc bn  vo t,  mt phn  c thc vt hp th,  mt phn  c t gi l i ,
mt phn  b  ra tri  vo cc ngun  nc,  mt phn  khc phng thi  vo kh quyn,  
gy  nhim mi  trng t,  mi  trng nc,  mi  trng khng kh.

Thuc bo v thc vt c 5  loi  :  Thuc tr su,  thuc tr nhn,  thuc tr loi  gm nhm
(chut v ng vt hoang di  ph hoi  ma mng),  thuc tr nm v thuc tr c di .

Cng ging nh phn  ho hc,  mt lng ng k cc loi  thuc bo v thc vt cng
b  ra tri  vi  lng ln  theo ngun  nc,  gy  nhim mi  trng.

Nhiu  ngi  b  ng c thuc tr su  do n  rau,  qu phun  thuc tr su  cha b  
phn  hu.

Thuc bo v thc vt cng lm gim s lng ca nhiu loi  sinh vt c ch (ong mt ,
mt s loi  nm)  lm gim a dng sinh  hc,  l m xut h in  cc loi  su  bnh  khng
thuc v l  nguyn  nhn  bng n nn  dch  ry nu,  bnh  o n   mt s vng.

V vy,  vic s dng thuc bo v thc vt cn  ng l iu  lng v quy cch.
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 nhim t do phn ho hc
v thuc bo v thc vt



OXI - LU HUYNHOXI - LU HUYNH

Nha maysan xut axit sunfuric 

Oxi va lu huynhco g ging nhau va khacnhau v cu
taonguyn t va phn t ?Tnh cht hoa hocctrng 
cuachungla g ?Chungco vai tro nh th naoi vi
isngva sanxut ?

Hpcht cualu huynhco nhng tnh cht hoa hoc
c bannao,chungcdung lamg va sanxut
bngcachnao?

Nhng hpcht naocualu huynhgy  nhim khng 
kh,  ngun nc?Bngcachnaoco th hanch c
tachaicuachungi vimitrng?

Chng 

6
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oxi - ozon

 Tnh cht ho hc c bn ca kh oxi v kh ozon l g ?
Nhng phn ng ho hc no c th chng minh cho
tnh cht ny ?

 Phng php iu ch kh oxi nh th no, vai tr ca kh oxi
i vi i sng v sn xut nh th no ?

 nh hng ca kh ozon n i sng trn Tri t nh th no ?

Bi
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a - oxi

I - V tr v cu to

Nguyn t oxi c s hiu nguyn t l 8, thuc nhm VIA, chu k 2 ca bng
tun hon cc nguyn t ho hc.

Nguyn t oxi c cu hnh electron l 1s22s22p4, lp ngoi cng c 6e.

Trong iu kin bnh thng, phn t oxi c 2 nguyn t lin kt vi nhau bng
lin kt cng ho tr khng cc, c th vit cng thc cu to ca phn t oxi
l O=O.

I I - Tnh cht vt l

Kh oxi khng mu, khng mi, khng v, hi nng hn khng kh

Di p sut kh quyn, oxi ho lng  nhit  183 oC.

Kh oxi tan t trong nc (100 ml nc  20 oC, 1 atm ho tan c 3,1 ml

kh oxi.  tan ca kh oxi  20 oC v 1 atm l 0,0043 g trong 100 g H2O).

I I I - Tnh cht ho hc

Khi tham gia phn ng, nguyn t O d dng nhn thm 2e. Nguyn t oxi c
 m in ln (3,44), ch km flo (3,98).

Do vy, oxi l nguyn t phi kim hot ng ho hc, c tnh oxi ho mnh.
Trong cc hp cht (tr hp cht vi flo), nguyn t oxi c s oxi ho l 2.

oxi tc dng vi hu ht cc kim loi (tr Au, Pt.. .) v cc phi kim (tr halo-
gen). Oxi tc dng vi nhiu hp cht v c v hu c.

Di y l mt s th d :



1. Tc dng vi kim loi

Magie chy trong kh oxi :

2. Tc dng vi phi kim

Cacbon chy trong kh oxi :

3. Tc dng vi hp cht

CO chy trong khng kh :

Etanol chy trong khng kh :

IV - ng dng

Oxi c vai tr quyt nh i vi s sng ca ngi v ng vt. Mi ngi mi

ngy cn t 20 30 m3 khng kh  th.

Hnh 6.1 . Biu  v nhng ng dng chnh ca oxi

Hng nm, cc nc trn th gii sn xut hng chc triu tn oxi  p ng
nhu cu cho cc ngnh cng nghip.

to

to

to

to
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Thucnnhin liutn la 5%

Hanctkimloai 5%

Ykhoa 1 0%

Cng nghiphoacht 25%

Luynthep 55%



V - iu ch

1. iu ch oxi trong phng th nghim

Trong phng th nghim, kh oxi c iu ch bng cch phn hu nhng

hp cht giu oxi v t bn i vi nhit nh KMnO4 (rn), KClO3 (rn).. .

Th d :

Hnh 6.2. iu chkh oxi bng cch phn hu kali pemanganat

2. Sn xut oxi trong cng nghip

a) T khng kh : Khng kh sau khi  loi b ht hi nc, bi, kh cacbon ioxit,
c ho lng. Chng ct phn on khng kh lng, thu c oxi. Oxi c
vn chuyn trong nhng bnh thp c dung tch 100 lt di p sut 150 atm.

b) T nc : in phn nc (nc c ho tan mt t H2SO4 hoc NaOH  tng tnh

dn in ca nc), ngi ta thu c kh oxi  cc dng v kh hiro  cc m :

2H2O 2H2 + O2

b - ozon

I - Tnh cht

Ozon l mt dng th hnh ca oxi. Kh ozon mu xanh nht, mi c trng, ho lng

 nhit  112 oC. Kh ozon tan trong nc nhiu hn so vi kh oxi (100 ml nc

 0 oC ho tan c 49 ml kh ozon).

Ozon l mt trong s nhng cht c tnh oxi ho rt mnh v mnh hn oxi.

Ozon oxi ho hu ht cc kim loi (tr Au, Pt), nhiu phi kim v nhiu hp cht
v c, hu c. iu kin bnh thng, oxi khng oxi ho c bc, nhng ozon
oxi ho bc thnh bc oxit :

2Ag + O3 Ag2O + O2

in phn

to
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I I - Ozon trong t nhin

Ozon c to thnh trong kh quyn khi c s phng in (tia chp, st).
Trn mt t, ozon c sinh ra do s oxi ho mt s cht hu c.

Ozon tp trung nhiu  lp kh quyn trn cao, cch mt t t 20 30 km.
Tng ozon c hnh thnh l do tia t ngoi ca Mt Tri chuyn ho cc
phn t oxi thnh ozon :

3O2 2O3

Tng ozon hp th tia t ngoi t tng cao ca khng kh, bo v con ngi v
cc sinh vt trn mt t trnh c tc hi ca tia ny.

I I I - ng dng

Khng kh cha mt lng rt nh ozon (di 1 phn triu theo th tch) c tc
dng lm cho khng kh trong lnh. Nhng vi mt lng ln hn s c hi cho
con ngi.

Nhng ng dng ca ozon l da vo tnh oxi ho mnh ca n :

Trong cng nghip, ngi ta dng ozon  ty trng tinh bt, du n v nhiu
vt phm khc,. . .

Trong y hc, ozon c dng  cha su rng.

Trong i sng, ngi ta dng ozon  st trng nc sinh hot.

Bi tp
1 . Hy ghp cu hnh electron 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. Cht no sau y c l in kt cng ho tr khng cc ?

A. H2S. B. O2. C. Al2S3. D. SO2.

3. Hy dn ra nhng phn ng ho hc  chng minh rng :

a) Oxi v ozon u c tnh oxi ho.

b) Ozon c tnh oxi ho mnh hn oxi.

4. Hy trnh by cc phng php iu ch kh oxi trong phng th nghim v trong

cng nghip. Ti sao khng p dng phng php iu ch kh oxi trong phng

th nghim cho cng nghip v ngc li ?

Tia t ngoi



5. Hy cho bit nhng ng dng ca kh oxi v kh ozon.

6. 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%.

(Phng trnh ho hc l : 2O3  3O2)

a) Hy gii thch s gia tng th tch ca hn hp kh.

b) 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).

Kh quyn l lp khng kh bao bc quanh Tri t. Kh quyn c chia thnh 4 tng
chnh da vo s khc nhau v  cao v chnh lch nhit .

Tng i lu cha 70% khi lng ca kh quyn. Ozon tp trung nhiu  tng bnh lu,
cch mt t t 20 30 km tu theo v .

Lp ozon c tc dng nh mt tm l chn, ngn tia t ngoi , bo v cho s sng trn
Tri t.

Mt trong nhng nguyn nhn quan trng lm suy gim tng ozon l do hp cht CFC
dng trong cng nghip lm lnh. Nhng lng ln (nhiu tn) cht CFC thi vo khng
kh  tng i lu, chng khuch tn ln tng bnh lu. Di tc dng ca cc tia
t ngoi pht ra t Mt Tri , chng b phn hu to ra cc gc clo t do :

CF2Cl2 CF2Cl
. + Cl .

Cc gc clo t do ph hu ozon theo c ch dy chuyn :

Cl . + O3 ClO. + O2

v : ClO. + O3 2O2 + Cl .

Mt gc clo t do c th ph hu hng nghn phn t ozon trc khi n ho hp thnh
cht khc.

tia t ngoi
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lu hunh

 Cu to phn t v tnh cht vt l  ca lu hunh bin i
nh th no theo nhit  ?

 Tnh cht ho hc ca lu hunh c g c bit ?

 Lu hunh c nhng ng dng quan trng no ?

129

I - V tr, cu hnh electron nguyn t

Nguyn t lu hunh c s hiu nguyn t l 16, thuc nhm VIA, chu k 3 ca
bng tun hon cc nguyn t ho hc.

Nguyn t lu hunh c cu hnh electron 1s22s22p63s23p4. Lp ngoi cng c 6e.

I I - Tnh cht vt l

1. Hai dng th hnh ca lu hunh

Lu hunh c 2 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 th hnh S v S c th bin i qua li vi nhau

tu theo iu kin nhit .

2. nh hng ca nhit  n tnh cht vt l

nhit  thp hn 113 oC, S v S l nhng cht rn mu vng. Phn t lu hunh

c 8 nguyn t lin kt cng ho tr vi nhau to thnh mch vng (hnh 6.3).

Tnh cht vt l
Tinh th lu hunh
t phng (S )

Tinh th lu hunh 
n t (S  )

Khi  lng ring
Nhit  nng chy
Bn  nhit 

2,07 g/cm3

11 3 oC

Di  95,5 oC

1 ,96 g/cm3

11 9 oC

95,5 oC n 

1 1 9 oC



Hnh 6.3. M hnh cu to vng ca phn t lu hunh S8

nhit  119 oC, S v S u nng chy thnh cht lng mu vng, rt linh

ng.  nhit  187 oC, lu hunh lng tr nn qunh nht,  c mu nu .  

nhit  445 oC, lu hunh si,  cc phn t lu hunh b ph v thnh nhiu

phn t nh bay hi.  Th d,   1400 oC hi lu hunh l nhng phn t S2,  

nhit  1700 oC hi lu hunh l nhng nguyn t S.

 n gin,  trong cc phn ng ho hc ngi ta dng k hiu S m khng dng
cng thc phn t S8.

I I I  -  Tnh cht ho hc 

Cu hnh electron ca nguyn t S :  1 s22s22p63s23p4.  Nh vy,  nguyn t S c

6e  lp electron ngoi cng.  Nguyn t lu hunh c  m in l 2,58.

Khi lu hunh tham gia phn ng vi kim loi hoc hiro,  s oxi ho ca lu

hunh t 0 s gim xung 2.

Khi lu hunh tham gia phn ng vi nhng phi kim hot ng mnh hn, nh

oxi,  clo,  flo,  . . . ,  s oxi ho ca lu hunh t 0 tng ln +4 hoc +6.

Nh vy, n cht lu hunh khi tham gia phn ng ho hc,  s oxi ho ca n

c th gim hoc tng.  Ta ni, lu hunh c tnh oxi ho v tnh kh.

Sau y l mt s th d minh ho tnh cht ho hc ca lu hunh.

1. Lu hunh tc dng vi kim loi v hiro

nhit  cao,  lu hunh tc dng vi nhiu kim loi to ra mui sunfua v vi
kh hiro to thnh kh hiro sunfua.

to

to
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Thu ngn tc dng vi S  ngay nhit  thng :

Trong nhng phn ng ho hc ny,  S th hin tnh oxi ho, n oxi ho

2. Lu hunh tc dng vi phi kim

nhit  thch hp, lu hunh tc dng vi mt s phi kim mnh hn nh flo,
oxi, clo.. .

Trong nhng phn ng ho hc ny,  S th hin tnh kh, n kh thnh

kh thnh 

IV -  ng dng ca lu hunh

Lu hunh c nhiu ng dng quan trng trong nhiu ngnh cng nghip :

90% lng lu hunh khai thc c dng  sn xut H2SO4.

10% lng lu hunh cn li c dng  lu ho cao su ;  sn xut cht ty
trng bt giy,  dim, cht do ebonit,  dc phm, phm nhum, cht tr su,
dit nm trong nng nghip.. .

V - Trng thi  t nhin  v Sn xut lu hunh

Trong t nhin,  lu hunh c nhiu  dng n cht,  to thnh nhng m ln
trong v Tri t.  Ngoi ra,  lu hunh cn c  dng hp cht nh cc 
mui sunfat,  mui sunfua.. .

 khai thc lu hunh trong m lu hunh, ngi ta dng thit b c bit 

nn nc siu nng (170 oC) vo m lm lu hunh nng chy v y ln mt
t.  Sau ,  lu hunh c tch ra khi cc tp cht.

to

to
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Bi tp

1 . Lu hunh tc dng vi  axit sunfuric c,  nng :

S  + 2H2SO4 3SO2 +  2H2O

Trong phn  ng  ny,  t l s nguyn t lu  hunh b  kh :  s nguyn t lu  hunh b  

oxi  ho l 

A.  1  :  2.

B.  1  :  3.

C.  3 :  1 .

D.  2  :  1 .

Chn p n  ng .

2. Dy n cht no sau  y va c tnh  oxi  ho,  va c tnh  kh ?

A.  Cl2,  O3,  S.

B.  S,  Cl2,  Br2.

C.  Na,  F2,  S.

D.  Br2,  O2,  Ca.

3. C th d on nh th no v s thay i  khi  lng ring,  nhit  nng chy khi  gi

lu  hunh n t (S )  di  ngy  nhit  phng ?

4. un nng mt hn hp gm c 0,650 g  bt km v 0,224 g  bt lu  hunh trong  ng

nghim y kn  khng c khng kh.  Sau  phn ng,  ngi  ta thu  c cht no trong

ng nghim ? Khi  lng l bao nhiu  ?

5. 1 ,1 0 g  hn hp bt st v bt nhm tc dng  va   vi  1 ,28 g  bt lu  hunh.

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

b)  Tnh  t l phn trm ca st v nhm trong hn hp ban  u  theo lng cht v 

khi  lng cht.
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bi  thc hnh s 4 
Tnh cht ca oxi,  lu hunh

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

 Tin  hnh  cc th nghim  chng minh  c :

Oxi  v lu hunh l nhng n cht phi  kim c tnh oxi  ho mnh.

Ngoi  tnh  oxi  ho,  lu  hunh  cn  c tnh  kh.

Lu  hunh  c th bin  i  trng thi  theo nhit .

133

i  -  Ni  dung th nghim v cch tin hnh

1. Tnh oxi ho ca oxi

t nng mt on dy thp xon (c gn mu than  u  lm mi) 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.

2. 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 theo nhit .

3. Tnh oxi ho ca lu hunh

Cho mt t hn hp bt st v bt 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.

4. 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.

I I  -  Vit tng trnh



a - hiro sunfua 

I  -  Tnh  cht vt l  

Hiro sunfua (H2S) l cht kh, khng mu, mi trng thi v rt c. Ch 0,1%

H2S c trong khng kh  gy nhim c mnh.  Kh H2S hi nng hn khng kh

ho lng  nhit   60 oC, tan t trong nc ( 20 oC 

v 1  atm, kh H2S c  tan l 0,38 g trong 100 g nc).  

I I  -  Tnh cht ho hc

1. Tnh axit yu

Hiro sunfua tan trong nc to thnh dung dch axit rt yu (yu hn axit cac-
bonic),  c tn l axit sunfuhiric (H2S).

Axit sunfuhiric tc dng vi dung dch baz nh NaOH, to nn 2 loi mui :

mui trung ho nh Na2S cha ion S
2 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 iu kin ca phn ng 

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 ( ).

hiro sunfua  

lu hunh ioxit 

lu hunh trioxit 

 Hiro sunfua,  lu  hunh  ioxi t v lu  hunh  trioxi t c nhng 
tnh  cht no ging nhau  v khc nhau  ?  V sao ?  

Nhng phn  ng ho hc no c th chng minh  cho nhng
tnh  cht ny ?

Bi

32

134



Ngi ta ni,  hiro sunfua c tnh kh mnh 
(d b oxi ho).

Nhng phn ng ho hc chng minh tnh kh
ca hiro sunfua :

a) Trong nhng iu kin bnh thng, dung dch
H2S tip xc vi oxi ca khng kh,  dn tr nn

vn c mu vng do H2S b oxi ho thnh :

b) Khi t kh H2S trong khng kh,  kh H2S chy
vi ngn la mu xanh nht ;  H2S b oxi ho
thnh SO2 :

Nu t chy kh H2S  nhit  khng cao hoc thiu oxi,  kh H2S b oxi ho
thnh lu hunh t do,  mu vng (hnh 6.4).

I I I  -  Trng thi  t nhin v iu  ch

1. Trong t nhin,  hiro sunfua c trong mt s nc sui,  trong kh ni la v bc
ra t xc cht ca ngi v ng vt . . .

2. Trong cng nghip,  ngi ta khng sn xut kh hiro sunfua.  Trong phng th
nghim, ngi ta iu ch bng phn ng ho hc ca dung dch axit clohiric
vi st(II)  sunfua :

FeS   +   2HCl FeCl2 +   H2S

B - lu hunh ioxit

I  -  Tnh  cht vt l
Lu hunh ioxit (SO2) (kh sunfur) l cht kh khng mu, mi hc,  nng hn 

khng kh ho lng  10 oC, tan nhiu trong nc

( 20 oC, 1  th tch nc ho tan c 40 th tch kh SO2).  Lu hunh ioxit l

kh c,  ht th phi khng kh c kh ny s gy vim ng h hp.

to
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Hnh 6.4. t kh H2S 

trong iu kin thiu oxi



I I  -  Tnh cht ho hc 

1. Lu hunh ioxit l oxit axit

SO2 tan trong nc to thnh dung dch axit sunfur H2SO3 :

SO2 +  H2O H2SO3

Axit sunfur l axit yu (mnh hn axit sunfuhiric v axit cacbonic) v 
khng bn, ngay trong dung dch H2SO3 cng b phn hu thnh SO2 v H2O.

SO2 tc dng vi dung dch baz nh NaOH, to nn 2 loi mui :  Mui trung

ho nh Na2SO3 (cha ion sunfit )  v mui axit nh NaHSO3,  (cha ion

hirosunfit ).

2. Lu hunh ioxit l cht kh v l cht oxi ho 

a)  Lu hunh ioxit l cht kh 

Khi dn kh SO2 vo dung dch brom c mu vng nu nht,  dung dch brom b

mt mu :

SO2  kh Br2 c mu thnh HBr khng mu.

b)  Lu hunh ioxit l cht oxi ho 

Khi dn kh SO2 vo dung dch axit sunfuhiric H2S, dung dch b vn c 

mu vng :

SO2  oxi ho H2S thnh S.

I I I  -  ng dng v iu  ch lu hunh ioxit 

1. ng dng  

Lu hunh ioxit c dng  sn xut H2SO4 trong cng nghip,  lm cht 

ty trng giy v bt giy,  cht chng nm mc lng thc,  thc phm . . .
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2. iu ch lu hunh ioxit

Trong phng th nghim, SO2 c iu ch bng cch un nng dung dch

H2SO4 vi mui Na2SO3 (hnh 6.5)  :

Na2SO3 +  H2SO4 Na2SO4 +  H2O  +  SO2

Trong cng nghip,  SO2 c sn xut bng cch t S hoc qung pirit st :

4FeS2 +  11O2 2Fe2O3 +   8SO2

c - lu hunh trioxit

I  -  Tnh  cht 

Lu hunh trioxit (SO3)  l cht lng khng mu , tan v hn trong

nc v trong axit sunfuric.

Lu hunh trioxit l oxit axit,  tc dng rt mnh vi nc to ra axit sunfuric :
SO3 +  H2O H2SO4

Lu hunh trioxit tc dng vi dung dch baz v oxit baz to mui sunfat.

I I  -  ng dng v Sn xut

Lu hunh trioxit t c ng dng thc t,  nhng li l sn phm trung gian 
sn xut axit sunfuric.

Trong cng nghip,  ngi ta sn xut lu hunh trioxit bng cch oxi ho 
lu hunh ioxit (xem trang 142).

to
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Hnh 6.5. iu ch SO2 trong phng th nghim



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.

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 :

Cc cht Tnh cht ca cht

A.  S a)  c tnh  oxi  ho

B.  SO2 b) c tnh  kh

C.  H2S c) c tnh  oxi  ho v tnh  kh

D.  H2SO4 d)  cht kh,  c tnh  oxi  ho v tnh  kh

e) khng c tnh  oxi  ho v cng khng c tnh  kh

3. Cho phn ng ho hc :

H2S + 4Cl2 + 4H2O H2SO4 + 8HCl

Cu no sau  y din  t ng tnh  cht 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.

4. Hy cho bit nhng tnh  cht ho hc c trng ca 

a)  h iro sunfua.

b)  lu  hunh ioxit.

Dn ra nhng phn ng ho hc  minh ho.

138



5. Dn kh SO2 vo dung dch  KMnO4 mu tm,  nhn thy dung dch  b  mt mu  v 

xy ra phn ng ho hc sau  :

SO2 + KMnO4 + H2O K2SO4 + MnSO4 + H2SO4

a) Hy cn  bng phng trnh  ho hc trn  bng phng php thng bng electron.

b)  Hy cho bit vai  tr ca SO2 v KMnO4 trong phn ng trn.

6. a) Bng phn  ng ho hc no c th chuyn ho lu  hunh thnh lu  hunh ioxit v

ngc li  lu  hunh ioxit thnh lu  hunh ?

b)  Kh lu  hunh  ioxit l mt trong nhng kh ch  yu gy ma axit.  Ma axit 

ph hu nhng cng trnh  c xy dng bng ,  thp.

Tnh cht no ca kh SO2  hu hoi  nhng cng trnh  ny ? Hy dn ra phn ng

ho hc  chng minh.

7. Hy dn ra nhng phn ng ho hc  chng minh  rng lu  hunh ioxit v lu  hunh

trioxit l nhng oxit axit.

8. Cho hn  hp gm Fe v FeS tc dng  vi  dung  dch  HCl  (d),  thu  c 2,464 l t hn

hp kh (ktc).  Cho hn  hp kh ny i  qua dung dch  Pb(NO3)2 (d),  thu  c 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 ? Th tch  mi  kh l bao nhiu  (ktc)  ?

c)  Tnh  khi  lng ca Fe v FeS c trong hn  hp ban u.

9. t chy hon ton  2,04 g  hp cht A,  thu  c 1 ,08 g  H2O v 1 ,344 l SO2 (ktc).

a)  Hy xc nh  cng thc phn  t ca hp cht A.

b)  Dn ton b lng hp cht A ni  trn  i  qua dung  dch  axit sunfuric c thy c 

kt ta mu vng xut hin.

Hy gii  thch  hin  tng v vit phng trnh  ho hc ca phn ng xy ra.

Tnh  khi  lng cht kt ta thu  c.

1 0. Hp th  hon ton 1 2,8 g  SO2 vo 250 ml  dung dch  NaOH 1 M.

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

b)  Tnh  khi  lng mui  to thnh  sau  phn ng.
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b)  Tnh cht ca axit sunfuric c 

Ngoi tnh axit mnh, axit sunfuric c cn c nhng tnh cht ho hc c
trng sau :

Tnh oxi ho mnh :

Axit sunfuric c,  nng c tnh oxi ho rt mnh, n oxi ho c hu ht cc
kim loi (tr Au, Pt),  nhiu phi kim (C, S,  P,  . . .)  v nhiu hp cht :

Tnh ho nc :

Axit sunfuric c hp th mnh nc.  N cng hp th
nc t cc hp cht gluxit(1 ).  Th d,  nh H2SO4 c
vo ng saccaroz (hnh 6.7)  :

C12H  22 O11   12C  +  11H2O 

Tip theo,  mt phn cacbon b H2SO4 c oxi ho thnh
kh CO2 cng vi SO2 bay ln lm si bt,  y cacbon
tro ra ngoi cc.

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.

3. ng dng

Axit sunfuric l ho cht hng u c dng trong nhiu ngnh sn xut.  
Hng nm, cc nc trn th gii sn xut khong 160 triu tn H2SO4.

Axit sunfuric c dng  sn xut phn bn, thuc tr su,  cht git ra tng
hp, t si ho hc,  cht do,  sn mu, phm nhum, dc phm, ch bin 
du m.. .
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Hnh 6.7. H2SO4 c 

tc dng vi ng

(1 ) Gluxit (hay cacbohirat)  l tn gi chung ca cc cht nh glucoz, saccaroz, tinh bt v
xenluloz, c cng thc chung l Cn(H2O)m.  (Xem chng 5,  Ho hc 9.)



4. Sn xut axit sunfuric

Axit sunfuric c sn xut trong cng nghip bng phng php tip xc.
Phng php ny c 3  cng on chnh :

a)  Sn xut lu hunh ioxit (SO2)

Ph thuc vo ngun nguyn liu c sn,  ngi ta i t nguyn liu ban u l
lu hunh hoc pirit st FeS2. . .

t chy lu hunh :

S  +  O2 SO2

t qung  pirit st FeS2 :

4FeS2 + 11O2 2Fe2O3 +  8SO2

b)  Sn xut lu hunh trioxit (SO3)

Oxi ho SO2 bng kh oxi hoc khng kh d  nhit  450 500 oC, cht xc

tc l vanai(V) oxit V2O5 :

2SO2 +  O2 2SO3

c)  Hp th SO3 bng H2SO4 

Dng H2SO4 98% hp th SO3,  c oleum H2SO4.nSO3 :

H2SO4 +  nSO3 H2SO4.nSO3

Sau  dng lng nc thch hp pha long oleum, c H2SO4 c :

H2SO4.nSO3 +  nH2O (n+1)H2SO4

I I  -  Mui  sunfat. Nhn bit ion sunfat

1. 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,  SrSO4,  PbSO4 khng tan.

Mui axit (mui hirosunfat)  cha ion hirosunfat 

to

to
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2. Nhn bit ion sunfat

Thuc th nhn bit ion sunfat l dung dch mui bari hoc dung dch

Ba(OH)2.  Sn phm phn ng l bari sunfat BaSO4 kt ta trng, khng tan
trong axit :

H2SO4 + BaCl2 BaSO4 + 2HCl 

Na2SO4 + BaCl2 BaSO4 + 2NaCl 

Bi tp
1 . Mt hp cht c thnh phn  theo khi  lng 35,96% S ;  62,92% O v 1 ,1 2% H.  

Hp cht ny c cng thc ho hc l 

A.  H2SO3.  C.  H2S2O7.

B.  H2SO4.  D.  H2S2O8.

Chn p n  ng.

2. S oxi  ho ca lu  hunh trong mt loi  hp cht oleum H2S2O7 l 

A.  +2. B.  +4.         C.  +6. D.  +8.

Chn p n  ng.

3. C 4 l,  mi  l ng mt dung dch  khng mu :  NaCl,  HCl,  Na2SO4,  Ba(NO3)2.  Hy

phn bit dung  dch  ng trong mi  l bng phng php ho hc.  Vit phng trnh

ho hc ca cc phn  ng xy ra,  nu  c.

4. a) Axit sunfuric c c dng  lm kh nhng kh m,  hy dn  ra mt th d.  C nhng

kh m khng c lm kh bng axit sunfuric c,  hy dn ra mt th d.  V sao ?

b)  Axit sunfuric c c th bin  nhiu  hp cht hu c thnh  than (c gi  l s 

ho than).  Dn  ra nhng th d  v s ho than  ca glucoz,  saccaroz.

c)  S lm kh v s ho than  khc nhau nh th no ?

5. a) Trong trng hp no axit sunfuric c nhng tnh cht ho hc chung ca mt axit ?

 l nhng tnh  cht no ? Dn ra nhng phng trnh  ho hc ca phn ng   

minh ho.

b)  Trong trng hp no axit sunfuric c nhng tnh  cht ho hc c trng ? 

 l nhng tnh  cht no ? Dn ra nhng phng trnh  ho hc ca cc phn  ng 

minh ho.

6. C 1 00 ml  dung dch  H2SO4 98%,  khi  lng ring l 1 ,84 g/cm3.  Ngi  ta mun 

pha long th tch  H2SO4 trn  thnh dung dch  H2SO4 20%.

a)  Tnh th tch  nc cn  dng   pha long.

b)  Khi  pha long phi  tin  hnh nh th no ?
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luyn tp :
oxi  v lu hunh

 Nm vng cc kin  thc sau  :  

 Mi  quan  h gia cu  to nguyn  t,   m in,  s oxi  ho 
ca nguyn  t vi  nhng tnh  cht ho hc ca oxi ,  lu  hunh.  

 Tnh  cht ho hc ca hp cht lu  hunh  l in  quan  n 
trng thi  s oxi  ho ca nguyn t lu hunh trong hp cht.

 Dn ra cc phn ng ho hc  chng minh cho nhng tnh cht
ca cc n cht oxi,  lu hunh v nhng hp cht ca lu hunh.

Bi

34
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a - kin thc cn nm vng

I  -  Cu to, tnh cht ca oxi  v lu hunh

1. Cu hnh electron ca nguyn t

 Nguyn t oxi c 2 lp electron, lp ngoi cng c 6e c phn thnh 

2 phn lp :  phn lp 2s c 2e,  phn lp 2p c 4e :  1 s22s22p4.

 Nguyn t lu hunh c 3  lp electron, lp ngoi cng c 6e c phn thnh

2 phn lp :  phn lp 3s c 2e,  phn lp 3p c 4e :  1 s22s22p63s23p4.

2.  m in

  m in ca nguyn t oxi l 3,44 (ch ng sau F c  m in l 3,98).

  m in ca nguyn t lu hunh l 2,58.

3. Tnh cht ho hc

T nhng c im v cu to nguyn t v gi tr  m in ca oxi v 
lu hunh, ta c th suy ra :

a) Oxi v lu hunh l nhng nguyn t phi kim c tnh oxi ho mnh, trong 
oxi l cht oxi ho mnh hn lu hunh.

 Oxi oxi ho hu ht cc kim loi,  nhiu phi kim v nhiu hp cht ho hc.

 Lu hunh oxi ho nhiu kim loi,  mt s phi kim.

b) Khc vi oxi,  lu hunh cn th hin tnh kh khi tc dng vi nhng nguyn
t c  m in ln hn nh O, F.

Bng di y gii thiu tm tt cu to v tnh cht ho hc ca 2 nguyn t
oxi v lu hunh :



I I  -  Tnh cht cc hp cht ca lu hunh

1. Hiro sunfua 

Dung dch hiro sunfua (H2S) trong nc c tnh axit yu (axit sunfuhiric).

H2S c tnh kh mnh, khi tham gia phn ng n c th b oxi ho 

thnh hoc . . .

2. Lu hunh ioxit 

SO2 l oxit axit,  tc dng vi H2O to thnh dung dch axit sunfur H2SO3.

SO2 c tnh oxi ho khi tc dng vi cht kh mnh hn.

SO2 c tnh kh khi tc dng vi cht oxi ho mnh hn.

3. Lu hunh trioxit v axit sunfuric

SO3 l oxit axit,  tc dng vi H2O to thnh dung dch axit sunfuric.

Dung dch H2SO4 long c nhng tnh cht chung ca axit. (Nhng tnh cht no ?
Vit phng trnh ho hc.)

H2SO4 c c nhng tnh cht ho hc c bit :

Tnh oxi ho rt mnh :  Oxi ho c hu ht cc kim loi,  nhiu phi kim v
nhiu hp cht v c,  hu c.

Tnh ho nc :  H2SO4 c th hp th H2O ca cc hp cht v c,  hu c.

Tnh cht cc hp cht ca lu hunh c tm tt trong bng di y :
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Nguyn t
Tnh cht

O S

Cu hnh  electron nguyn t 1 s22s22p4 1 s22s22p63s23p4

 m in 3,44 2,58

Tnh  cht ho hc Tnh oxi  ho rt mnh Tnh oxi  ho mnh
Tnh kh

Trang thai oxi hoa2 +4 +6

H2S SO2 SO3,  H2SO4Hp cht

Tnh cht Tnh khTnh kh 
Tnh oxi  hoa

Tnh oxi  hoa



b. Bi  tp

1 . Cho phng trnh  ho hc :

H2SO4 (c)   +  8HI 4I2 +  H2S  +  4H2O

Cu no sau  y din  t khng ng tnh  cht cc cht ?

A.  H2SO4 l cht oxi  ho,  HI l cht kh.

B.  HI b  oxi  ho thnh I2,  H2SO4 b  kh thnh H2S.

C.  H2SO4 oxi  ho HI thnh  I2 v n b  kh thnh H2S.

D.  I2 oxi  ho H2S thnh H2SO4 v n b  kh thnh HI.

2. Cho cc phng trnh  ho hc :

a)  SO2 + 2H2O + Br2 2HBr + H2SO4

b) SO2 + H2O H2SO3

c)  5SO2 + 2KMnO4 + 2H2O K2SO4 + 2MnSO4 + 2H2SO4

d)  SO2 + 2H2S 3S + 2H2O

e) 2SO2 + O2 2SO3

1 .  SO2 l cht oxi  ho trong cc phn ng ho hc sau  :

A.  a,  d,  e.     B.  b,  c.      C.  d.

2.  SO2 l cht kh trong cc phn  ng ho hc sau  :

A.  b,  d,  c,  e.     B.  a,  c,  e    C.  a,  d,  e.

Hy chn p n  ng cho cc trng hp trn.

3. Khi  kh H2S v axit H2SO4 tham gia cc phn ng oxi  ho kh,  ngi  ta c nhn xt :

H iro sunfua ch th hin tnh  kh.

Axit sunfuric ch th hin tnh  oxi  ho.

a)  Hy gii  thch  iu  nhn xt trn.

b)  i  vi  mi  cht,  hy dn ra mt phn ng ho hc  minh  ho.

4. C nhng cht sau  :  st,  lu  hunh,  axit sunfuric long.

a)  Hy trnh  by hai  phng php iu  ch hiro sunfua t nhng cht  cho.

b)  Vit phng trnh  ho hc ca cc phn ng xy ra v cho bit vai  tr ca lu  hunh

trong cc phn  ng.

146



5. C 3 bnh,  mi  bnh  ng mt cht kh l H2S,  SO2,  O2.  Hy trnh  by phng php

ho hc phn  bit cht kh ng trong mi  bnh.

6. C 3 bnh,  mi  bnh  ng mt dung dch  sau  :  HCl,  H2SO3,  H2SO4.  C th phn bit

dung dch  ng trong mi  bnh  bng phng php ho hc vi  mt thuc th no 

sau  y ?

a)  Qu tm.  

b)  Natri  hiroxit.  

d)  Natri  oxit.

c)  Bari  hiroxit.     

e)  Cacbon ioxit.

Trnh  by cch nhn bit sau  khi  chn  thuc th.

7. C th tn  ti  ng thi  nhng cht sau  trong mt bnh  cha c khng ?

a)  Kh hiro sunfua H2S v kh lu  hunh ioxit SO2.

b)  Kh oxi  O2 v kh clo Cl2.

c)  Kh hiro iotua HI v kh clo Cl2.

Gii  thch  bng phng trnh  ho hc ca cc phn  ng.

8. Nung nng 3,72 g  hn hp bt cc kim loi  Zn  v Fe trong bt S d.  Cht rn  thu  c

sau phn ng c ho tan  hon ton bng dung  dch  H2SO4 long,  nhn thy c

1 ,344 l t kh (ktc)  thot ra.

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

b)  Xc nh  khi  lng mi  kim loi  trong  hn hp ban u.
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bi  thc hnh s 5
Tnh cht cc hp cht 
ca lu hunh
Rn  luyn  k nng l m  th nghim an  ton,  chnh  xc,  c bit 
i  vi  axi t sunfuric c.

Lm th nghim chng minh  c :  H iro sunfua c tnh  kh ;  
Lu  hunh  ioxi t c tnh  kh v tnh  oxi  ho ;  Axi t sunfuric c 
c tnh  oxi  ho mnh.

Bi
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I  -  Ni  dung th nghim v cch tin hnh
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 6.8).  

  t kh hiro sunfua thot ra t ng vut nhn.

Quan st hin tng, vit phng trnh ho hc,  
xc nh vai tr cc cht tham gia phn ng.

2. Tnh kh ca lu hunh ioxit

Dn kh lu hunh ioxit vo dung dch brom.  
Quan st hin tng, vit phng trnh ho hc,  
xc nh vai tr cc cht tham gia phn ng.

3. Tnh oxi ho ca lu hunh ioxit

 Dn kh H2S iu ch  trn vo nc, c 

dung dch axit sunfuhiric.

 Dn kh SO2 vo dung dch H2S.

Quan st hin tng, vit phng trnh ho hc,  
xc nh vai tr cc cht tham gia phn ng.

4. Tnh oxi ho ca axit sunfuric c

Nh vi git axit sunfuric c vo ng nghim (phi
ht sc thn trng).  Cho mt vi l ng nh vo ng
nghim, un nng nh.

Quan st hin tng, vit phng trnh ho hc,  
xc nh vai tr cc cht tham gia phn ng.

I I  -  Vit tng trnh

HCl

FeS

Hnh 6.8. Th nghim 
iu ch v chng minh
tnh kh ca hiro sunfua



TC PHANNGVA
CNBNGHOAHOC
TC

PHANNGVA
CNBNGHOAHOC

LSa-t-li- (Le Chatelier)
(1850 - 1936), tac gia cua
nguyn l chuyn dch cn bng

enxaxetilen-oxi dunghan,ctkim loai.
Nhitcuangonlaaxetilen chay trong oxi cao hn nhiu
(atkhoang 3000 oC) so vi chay trong khng kh ...

Cacphannghoa hocxayranhanh, chmrtkhacnhau, 
ngha la xayravitcrtkhacnhau. Nu mtphanng
hoa hocxayrachmiukinthng th bngcachnao
co thtng ctccuano ln ?

Co phaimoiphanngu chuyn hoa hoantoancaccht
phanngthanhcacsanphm khng ? Nu phanngch 
xayramcnaoo th lamth naoco th tng chiu
sutchuyn hoa cacchtphanngthanhcacsanphm?

Chng 

7
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I - Khi nim v tc  phn ng ho hc

1. Th nghim

Chun b ba dung dch : BaCl2, Na2S2O3
(1 ) v H2SO4 c cng nng  0,1M 

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.

2. Nhn xt

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, chm ca cc phn ng ho hc, ngi ta
a ra khi nim tc  phn ng ho hc, gi tt l tc  phn ng.

Tc  phn ng thng c xc nh bng  bin thin nng  ca mt

trong cc cht phn ng hoc sn phm trong mt n v thi gian(2). Th d :

Br2 + HCOOH 2HBr + CO2

Lc u nng  Br2 l 0,0120 mol/l, sau 50 giy nng  l 0,0101 mol/l.

Tc  phn ng ho hc

 Khi nim v tc  phn ng ho hc v cc yu t
nh hng n n.

Bi
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(1 ) Natri thiosunfat.
(2) Khi tnh tc  cn ch r tnh tc  theo cht c th no trong phn ng.



Tc  trung bnh ca phn ng trong khong thi gian 50 giy tnh theo Br2 l :

I I - Cc yu t nh hng n tc  phn ng

1. nh hng ca nng 

Th nghim. Thc hin phn ng (2) bng cch chun b hai cc ng dung dch
Na2S2O3 vi cc nng  khc nhau, sau   ng thi vo mi cc 25 ml

dung dch H2SO4 0,1M nh hnh 7.1 . Dng a thu tinh khuy nh dung dch

trong c hai cc. So snh thi gian xut hin mu trng c(1 ) 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.

Hnh 7.1 . Th nghim nh hng ca nng  n tc  phn ng

Vy, khi tng nng  cht phn ng, tc  phn ng tng.

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 tc  phn ng tng.

Th d, xt phn ng sau thc hin trong bnh kn  nhit  xc nh :

2HI (k) H2 (k) + I2 (k)

Tc  phn ng khi p sut ca HI l 2 atm gp 4 ln tc  phn ng khi
p sut ca HI l 1 atm.

3. nh hng ca nhit 

Th nghim. Thc hin phn ng (2)  hai nhit  khc nhau (hnh 7.2).
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25 ml dd
H2SO4 0,1 M

1 0 ml dd
Na2S2O3 0,1 M

1 5 ml ncct

+

+

25ml dd
H2SO4 0,1 M

25 ml dd
Na2S2O3 0,1 M

+

a) b)

(1 ) Lu hunh to thnh nhiu s c mu vng nht.



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. Sau ,  ng thi vo mi cc 25 ml dung dch H2SO4 0,1M,

khuy nh. So snh thi gian xut hin mu trng c ca lu hunh trong hai
cc, ta thy lu hunh xut hin trong cc (b) sm hn.

Vy, khi tng nhit , tc  phn ng tng.

4. nh hng ca din tch tip xc

Th nghim. Dng hai mu  vi (CaCO3) c khi lng bng nhau, trong 

mt mu c kch thc ht nh hn. Cho hai mu   cng tc dng vi hai
th tch bng nhau ca dung dch HCl (d) cng nng  (hnh 7.3). Phn ng
xy ra nh sau :

CaCO3 + 2HCl CaCl2 + CO2 + H2O

Hnh 7.3. Th nghim nh hng ca din tch tip xc ca cc cht phn ng
n tc  phn ng

Ta thy thi gian  CaCO3 phn ng ht trong cc (b) t hn trong cc (a),

v cht rn vi kch thc ht nh ( vi dng 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.

Vy, khi tng din tch tip xc ca cc cht phn ng, tc  phn ng tng.
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25 ml dd

H2SO4 0,1 M

25 ml dd

Na2S2O3 0,1 M

(phan ngcthchin
nhitthng)

+

25 ml dd

H2SO4 0,1 M

25 ml dd

Na2S2O3 0,1 M

(phan ngcthchin
khoang 50 oC)

+

a) b)

a) b)

CO2 CO2

50 ml dd HCl 6%

avi(hatnho)

50ml dd HCl 6%

avi(dangkhi)



5. nh hng ca cht xc tc

Cht xc tc l cht lm tng tc  phn ng(1 ), 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, v.v cng nh hng ln n tc  phn ng.

I I I -  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, nn 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 trong cc  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. 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.
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(1 ) Cht lm gim tc  phn ng c gi l cht c chphn ng.



3. Nng , p sut, nhit , din tch tip xc, cht xc tc nh hng nh th no n

tc  phn ng ?

4. 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).

5. 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 50 oC).

d) Dng th tch dung dch H2SO4 4M gp i ban u.

Cc qu trnh ho hc trong c th sng xy ra vi tc  nhanh chng v nhp nhng
l nh c men. Men l cht xc tc sinh hc. Men khng nhng lm tng tc  phn
ng ho hc khong t 1 06 n 1 01 2 ln, m cn c tnh c th rt cao : hot tnh xc
tc ca men c th hin ngay  iu kin p sut v nhit  bnh thng ca c th,
mt cht men ch lm xc tc cho mt s cht phn ng xc nh, trong khi  nhng
cht cn li c mt trong h khng b nh hng. Trong c th ngi c ti gn 30000
cht men khc nhau. Chng xc tc cho hu ht cc phn ng ho hc xy ra trong c
th. Chng hn, men trong nc bt l ami laza xc tc cho s chuyn ho tinh bt thnh
ng ; men trong d dy l pepxin xc tc cho s phn gii cc protein.

Men c th tn ti c  ngoi c th sng v vn bo ton c kh nng xc tc.
Ngy nay, ngi ta  tng hp c v tch c t t bo sng rt nhiu men khc
nhau  dng trong nhiu l nh vc nh trong y hc, cng nghip thc phm, cng
nghip dc phm v.v. . . Mt s th d : Trong cng nghip thc phm, men c s
dng trong sn xut ru, bia, bnh m, ko bnh, ch bin th t, c, sa. . . ; Trong y hc
v cng nghip dc phm, men c dng trong sn xut cc vitamin, cht khng sinh,
 cha cc bnh thiu men bm sinh v.v.
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T liu

cht xc tc men (enzim)



Bi

37
Bi thc hnh S 6
Tc  phn ng ho hc

Cng c cc kin thc v cc yu t nh hng n tc 
phn ng.

Rn luyn k nng quan st, so snh cc hin tng th nghim
v rt ra kt lun.
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I - Ni dung th nghim v cch tin hnh

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 v rt ra kt lun.

Vit phng trnh ho hc ca phn ng xy ra.

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 v rt ra kt lun. Vit phng trnh ho hc ca phn ng xy ra.

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

v rt ra kt lun. Vit phng trnh ho hc ca phn ng xy ra.

I I - vit tng trnh



Cn bng ho hc

Th no l cn bng ho hc v s chuyn dch cn bng
ho hc.

Vn dng nguyn l  L Sa-t-l i -  xt on s chuyn dch
cn bng ho hc.

Bi

38
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I - Phn ng mt chiu, phn ng thun nghch

v cn bng ho hc

1. Phn ng mt chiu

Xt phn ng sau :

2KClO3 2KCl + 3O2

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 sau :

Cl2 + H2O HCl + HClO

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.



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 tr nn 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, khng phi l phn ng 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 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.

Vy, 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(1 ) H2 v 0,500 mol/l I2 vo trong mt bnh kn 

nhit  430 oC. 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.
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Hnh 7.4. S bin thin tc 
phn ng thun v phn ng nghch

theo thi gian

(1 ) i vi cht kh, nng  mol/l l s mol kh c trong 1 lt kh.



I I - s chuyn dch cn bng ho hc

1. Th nghim

Lp b 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. 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.

I I I - 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 :

C (r) + CO2 (k) 2CO (k)

Khi h phn ng ang  trng thi cn bng, ngha l vt = vn, nng  cc cht

trong phn ng khng bin i na.

Nu ta cho thm vo h mt lng kh CO2, nng  CO2 trong h s tng ln
lm cho ngay lc  vt tr nn ln hn vn, CO2 s phn ng thm vi C to ra
CO cho n khi vt li bng vn, lc  cn bng mi c thit lp. trng thi
cn bng mi, nng  cc cht s khc vi  trng thi cn bng c.
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(a) (b)

Nca

Hnh 7.5. Th nghim  nhn bit s
chuyn dch cn bng ca phn ng

2NO2 (k) N2O4 (k)



Vy, khi thm CO2 vo h cn bng, cn bng s chuyn dch theo chiu t tri

sang phi (theo chiu thun), chiu lm gim nng  CO2 thm vo.

Qu trnh chuyn dch cn bng xy ra tng t khi ta ly bt kh CO ra khi
cn bng, v khi  vn < vt.

Ngc li, nu ta cho thm kh CO vo hoc ly bt kh CO2 ra khi h cn bng
th lc  vt < vn, cn bng s chuyn dch t phi sang tri (theo chiu nghch),
ngha l theo chiu lm gim nng  CO hoc chiu tng nng  CO2.

T s kho st  trn ta thy rng, 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(1 ).

2. nh hng ca p sut

Xt h cn bng (1 ) trong xi lanh kn c pt tng (hnh 7.6)  nhit  thng
v khng i :

N2O4 (k) 2NO2 (k) (1 )

Hnh 7.6. Th nghim chng minh nh hng ca p sut n cn bng :

N2O4 (k) 2NO2 (k)

Th nghim chng t rng, khi h ang  trng thi cn bng, nu ta tng p sut
chung ca h ln, bng cch y pt tng vo  cho th tch chung ca h gim
xung, th s mol kh NO2 s gim bt, ng thi s mol kh N2O4 s tng thm,

ngha l cn bng chuyn dch theo chiu nghch.

Nhn xt : Nhn vo 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.
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(1 ) Tr trng hp vic thm hoc bt ny gy ra s bin i p sut chung ca h.



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, th s mol kh NO2 s tng

thm, ng thi s mol kh N2O4 s gim bt. Vy, cn bng chuyn dch theo

chiu thun, chiu lm tng s mol kh trong h, ngha l chuyn dch v pha
lm gim tc ng ca vic gim p sut chung.

Vy, khi tng hoc gim p sut chung ca h cn bng, th cn bng bao gi cng
chuyn dch theo chiu lm gim tc ng ca vic tng hoc gim p sut .

T cc th nghim trn, ta suy ra : nu phn ng c s mol kh  hai v ca
phng trnh ho hc bng nhau hoc phn ng khng c cht kh, th p sut
khng nh hng n cn bng. 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)

3. nh hng ca nhit 

 nghin cu nh hng ca nhit  n cn bng ho hc cn bit khi nim
phn ng to nhit v phn ng thu nhit.

Cc phn ng ho hc thng km theo s gii phng hoc hp th nng lng
di dng nhit. Th d, khi cho vi sng (CaO) tc dng vi nc, ta thy hn
hp to thnh si ln. Phn ng nh th l phn ng to nhit. Ngc li, khi
nung  vi (CaCO3)  sn xut vi sng, ta phi lin tc cung cp nhit cho

phn ng.  l phn ng thu nhit.

 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 mt bt
nng lng nn gi tr H c du m ( H < 0). Ngc li, phn ng thu nhit,
cc cht phn ng phi ly thm nng lng  to ra cc sn phm, nn gi tr
H c du dng ( H > 0). Th d :

CaO + H2O Ca(OH)2 H =  65 kJ

CaCO3 CaO + CO2 H = +178 kJ

 nghin cu nh hng ca nhit  n cn bng ho hc ta xt li cn bng
(2) trong bnh kn :

N2O4 (k) 2NO2 (k) H = 58 kJ

(khng mu) (mu nu )

to
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Phn ng thun thu nhit (H = 58 kJ > 0). Phn ng nghch to nhit
(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(1 ).

Nh vy, 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 .

Kt lun :

Ba yu t nng , p sut v nhit  nh hng n cn bng ho hc  c
L Sa-t-li- (H. Le Chatelier, 1850 1936, nh ho hc Php) tng kt thnh
nguyn l c gi l nguyn l chuyn dch cn bng 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 lm tng tc  phn ng thun v tc  phn ng nghch vi s
ln bng nhau, nn cht xc tc khng nh hng n cn bng ho hc.

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.

IV -  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 y :

Th d 1 . Trong qu trnh sn xut axit sunfuric phi thc hin phn ng sau :

2SO2 (k) + O2 (k) 2SO3 (k) H < 0

Trong phn ng ny ngi ta dng oxi khng kh.
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(1 ) C th tin hnh th nghim nh hnh 7.5.



nhit  thng, phn ng xy ra rt chm.  tng tc  phn ng phi
dng cht xc tc v thc hin phn ng  nhit  kh cao. 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 < 0

c im ca phn ng ny l tc  rt chm  nhit  thng, to nhit v
s mol kh ca sn phm t hn so vi 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 chuyn dch sang pha to ra NH3, nhng 

nhit  cao, cn bng chuyn dch ngc li, nn ch thc hin c  nhit 
thch hp.

Bi tp
1 .  no sau y l ng ?

A. Bt c phn ng no cng phi t n trng thi cn bng ho hc.

B. Khi phn ng thun nghch  trng thi cn bng th phn ng dng li.

C. Ch c nhng phn ng thun nghch mi c trng thi cn bng ho hc.

D. trng thi cn bng, khi lng cc cht  hai v ca phng trnh ho hc phi
bng nhau.

2. H cn bng sau c thc hin trong bnh kn :

2SO2 (k) + O2 (k) 2SO3 (k) H < 0

Yu t no sau y khng lm nng  cc cht trong h cn bng bin i ?

A. Bin i nhit .

B. Bin i p sut.

C. S c mt cht xc tc.

D. Bin i dung tch ca bnh phn ng.
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3. Cn bng ho hc l g ? Ti sao ni cn bng ho hc l cn bng ng ?

4. Th no l s chuyn dch cn bng ? 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 chuyn dch cn bng L Sa-t-l i- v da vo cn bng sau 

minh ho :

C (r) + CO2 (k) 2CO (k) H > 0

6. Xt cc h cn bng sau trong mt bnh kn :

C (r) + H2O (k) CO (k) + H2 (k) H > 0 (1 )

CO (k) + H2O (k) CO2 (k) + H2 (k) H < 0 (2)

Cc cn bng trn chuyn dch nh th no khi bin i mt trong cc iu kin sau ?

a) Tng nhit .

b) Thm lng hi nc vo.

c) Thm kh H2 vo.

d) Tng p sut chung bng cch nn cho th tch ca h gim xung.

e) Dng cht xc tc.

7. Clo phn ng vi nc theo phng trnh ho hc sau :

Cl2 + H2O HClO + HCl

Di tc dng ca nh sng, HClO b phn hu theo phn ng :

2HClO 2HCl + O2

Gii thch ti sao nc clo (dung dch clo trong nc) khng bo qun c lu.

8. Cho phn ng sau :

4CuO (r) 2Cu2O (r) + O2 (k) H > 0

C th dng nhng bin php g  tng hiu sut chuyn ho CuO thnh Cu2O ?
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Khong 75% hiro c sn xut bng qu trnh ri fominh hi nc. Trong qu trnh ny

hirocacbon (trong kh thin nhin) v hi nc phn ng vi nhau to ra hiro v cac-

bon monooxit. Phn ng rifominh hi nc c thc hin theo hai giai on :

giai on refominh s cp v rifominh th cp. Trong giai on s cp, hn hp hi nc

v hirocacbon c nn n p sut khong 30 atm v c t nng trn cht xc tc

niken oxi t  khong 800 oC. Giai on th cp c thc hin  nhit  cao hn

(khong 1 000 oC) vi s c mt ca khng kh  chuyn ho hirocacbon cn li  giai

on s cp. Hai phn ng chnh (vi cht i din l CH4) nh sau :

CH4 (k) + H2O (k) CO (k) + 3H2 (k) ; (1 ) H > 0 : giai on s cp

2CH4 (k) + O2 (k) 2CO (k) + 4H2 (k) ; (2) H > 0 : giai on th cp

Kh H2 to ra ln CO v hi nc c dn qua cht xc tc CuO ZnO

 khong 300 oC :

CO + H2O  CO2 + H2

 tch H2 khi CO2 ngi ta dng dung dch K2CO3 hp th CO2  p sut cao :

CO2 + K2CO3 + H2O  2KHCO3

Do c hai phn ng (1 ) v (2) u thu nhit, nn theo nguyn l  L Sa-t-l i -, qu trnh

to ra sn phm thun li  nhit  cao.

p sut cao khng thun li cho qu trnh to ra H2 v c hai phn ng u c s mol

kh ca sn phm ln hn s mol kh ca cc cht phn ng. Tuy nhin, trong thc t

cc phn ng trn u thc hin  p sut cao, v H2 to ra c s dng khp kn 

tng hp NH3 (i t N2 v H2,  p sut cao hiu sut to thnh NH3 cao hn).

Cc nh my phn m  Ph M (B Ra Vng Tu) v  C Mau sn xut NH3 (sau

 thnh ur) theo quy trnh khp kn ny.
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Khi phn ng thun nghch  trng thi cn bng, nng  cc cht trong phn ng
khng bin i na (nu iu kin phn ng khng bin i ), nn c th a ra mt i
lng c trng cho cn bng,  l hng s cn bng.

Th d, cho 0,67030 mol/l kh N2O4 vo mt bnh kn  25 oC xy ra phn ng sau :

N2O4 (k) 2NO2 (k)

Khi phn ng  trng thi cn bng thu c 0,0546 mol/l kh NO2 v cn li
0,6430 mol/l kh N2O4, khi  t s sau l mt hng s :

y : [NO2 ] v [N2O4] l  nng  mol ca kh NO2 v N2O4  trng thi cn bng ;
Kc l  hng s cn bng (c l ch vit tt ca t concentration, ngha l nng ) ca phn
ng. Gi tr Kc ca phn ng xc nh ch ph thuc vo nhit .

Trng hp tng qut : aA + bB cC + dD

A, B, C v D l cc cht kh hoc cc cht tan trong dung dch.

Khi phn ng thun nghch trn  trng thi cn bng, ta c :

Trong , Kc l  hng s cn bng ca phn ng. i vi phn ng xc nh,
Kc ch ph thuc vo nhit .

[A] , [B] , [C] v [D] l nng  mol ca cc cht A, B, C v D  trng thi cn bng ;
a, b, c v d l h s t lng cc cht A, B, C v D trong phng trnh ho hc ca
phn ng.

Nng  cc cht  v phi ca phng trnh ho hc c t  t s, cn nng 
cc cht  v tri ca phng trnh ho hc c t  mu s. Nu trong cn bng c
cht rn tham gia th nng  cht rn c coi l hng s, nn n khng c mt trong
biu thc hng s cn bng. Th d :

C (r) + CO2 (k) 2CO (k) ;

Hng s cn bng c  ngha rt ln. N cho bit lng cc cht phn ng cn li v
lng cc sn phm to ra  trng thi cn bng, do  bit c hiu sut ca phn
ng. Th d : CaCO3 (r) CaO (r) + CO2 (k) ; Kc = [CO2]

820 oC, Kc = 4,28.1 0 3 , do  [CO2 ] = 4,28.1 0 3 mol/l.

880 oC, Kc = 1 ,06.1 0 2 , nn [CO2 ] = 1 ,06.1 0 2 mol/l.

Vy,  nhit  cao hn, khi phn ng  trng thi cn bng, lng CO2 (ng thi
lng CaO) to ra theo phn ng nhiu hn ; ngha l  nhit  cao hn, hiu sut
chuyn ho CaCO3 thnh CaO v CO2 ln hn.
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(1 ,2) Tr mt s tr ng hp ngoi l.
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39

Luyn tp :
tc  phn ng
v cn bng ho hc

Cng c cc kin thc v tc  phn ng v cn bng ho hc.

Rn luyn vic vn dng nguyn l  chuyn dch cn bng
L Sa-t-l i - cho cc cn bng ho hc.

A - Kin thc cn nm vng
1. Tc  phn ng tng khi :

a) Tng nng  cht phn ng(1 ).

b) Tng p sut cht phn ng (nu l cht kh).

c) Tng nhit  cho phn ng(2).

d) Tng din tch tip xc ca cc cht phn ng.

e) C mt cht xc tc.

2. Cn bng ho hc l trng thi ca phn ng thun nghch khi tc  phn ng
thun v tc  phn ng nghch bng nhau.

3. 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 ) c th hin trong nguyn l L Sa-t-li- :

a) Khi tng nng  mt cht no  (tr cht rn) trong cn bng, 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, cn bng s chuyn dch theo chiu
phn ng c s mol kh t hn v ngc li.

c) Khi tng nhit , cn bng s chuyn dch theo chiu phn ng thu nhit v
ngc li.

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 vo  p sut cao hn s 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. Cho bit cn bng sau c thc hin trong bnh kn :

PCl5 (k) PCl3 (k) + Cl2 (k) H > 0

Yu t no sau y to nn s tng lng PCl3 trong cn bng ?

A. Ly bt PCl5 ra.

B. Thm Cl2 vo.

C. Gim nhit .

D. Tng nhit .

3. C th dng nhng bin php g  tng tc  ca a s phn ng xy ra chm 
iu kin thng ?

4. Trong cc cp phn ng sau, phn ng no c tc  ln hn ?

a) Fe + CuSO4 (2M) v Fe + CuSO4 (4M).

b) Zn + CuSO4 (2M, 25 oC) v Zn + CuSO4 (2M, 50 oC).

c) Zn (ht) + CuSO4 (2M) v Zn (bt) + CuSO4 (2M).

d) 2H2 + O2 2H2O v 2H2 + O2 2H2O.

(Nu khng ghi ch g thm l so snh trong cng iu kin. )

5. Cho bit phn ng thun nghch sau :

2NaHCO3 (r) Na2CO3 (r) + CO2 (k) + H2O (k) H > 0

C th dng nhng bin php g  chuyn ho nhanh v hon ton NaHCO3
thnh Na2CO3 ?

6. H cn bng sau xy ra trong mt bnh kn :

CaCO3 (r) CaO (r) + CO2 (k) H > 0

iu g s xy ra nu thc hin mt trong nhng bin i sau ?

a) Tng dung tch ca bnh phn ng ln.

b) Thm CaCO3 vo bnh phn ng.

c) Ly bt CaO khi bnh phn ng.

d) Thm t git NaOH vo bnh phn ng.

e) Tng nhit .

7. Trong s cc cn bng sau, cn bng no s chuyn dch v chuyn dch theo chiu

no khi gim dung tch ca bnh phn ng xung  nhit  khng i :

a) CH4 (k) + H2O (k) CO (k) + 3H2 (k)

b) CO2 (k) + H2 (k) CO (k) + H2O (k)

c) 2SO2 (k) + O2 (k) 2SO3 (k)

d) 2HI (k) H2 (k) + I2 (k)

e) N2O4 (k) 2NO2 (k)
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