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CHUONG VI

CAN BANG HOA HOC

I. Phén wng thuin nghich va phan &ng mot chiéu
1. Phan iing mét chiéu
La phan tng xay ra dén cung cho dén khi tiéu thu hét hoan toan mét trong cac chit
tham gia phan Ung.
Vi du:
Zn + 4HNO;s - Zn(NO;), + 2NO, + 2H,0
) Khi lugng aixt HNO; ddc thi phan tng s€ két thuc khi lugng kém tan hét, nguoc lai
néu suc khi NO, vao dung dich thi cling khong thu dugc kim loai va axit.
2. Phan vwng thudn nghich
C6 nhitng phan tmg ma sau mot thoi gian phan Gmg ta con tim thay ca chat dau va san
pham, nghia 1a phan tng khong xay ra dén cung.
Vi du:
N, + 3H, ¢ ) 2NH;

FC304 + 4H2 - 3Fe + 4H20

Nhiing phan ng nay goi 1a phan tng thuan nghich. Trong loai phan ng nay nguoi ta
dung dau hai milii tén ngugc chiéu nhau ( thuong chiéu tir trai sang phai 1a chiéu thuan,
chiéu nguoc lai la chiéu nghich.

Dic diém cua phan Gng thuan nghich 1a khong bao gid hét cac chit ban dau vi vay ndi
phan ung thuan nghich la phan tng khong hoan toan.

II. Cin bang hoa hoc - hing s6 cin bang
1. Khdi niém vé cén bcing hoa hoc
Xét phan ung thudn nghich
aA + bB €®cC + dD
Tai thoi diém ban dau: Ca, Cy # 0 con Cc, Cp=0
Taco: v, = k,C{Cy hay v, =

Tai thoi diém t # 0, xuét hién san pham nghia 1a c6 phan tng nghich xay ra.
v, = k,C:CH hay v, = k,[C][ D]
Nguoi ta goi trang thai ctia phan tng thuan nghich khi ¢6 v, = v, 1a trang thai c4n bang
hoa hoc.

Khi hé dat trang thai can bang hoa hoc thi cac phan tmg thuan nghich van xay ra véi
van téc bang nhau nén trang thai can bang hod hoc 14 trang thai can bang dong.
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2. Hang s6 cén bang
2.1. Hang sb can bang
Khi hé dat trang thai can bang ta c6 v, = v,

ki =[A]* [B]* = k. [C]* [D]*

o ko)
k

C

Tr d6 ta co: (IL.1)
VayKlati s6 gitra tich s6 nong do cac chat san pham phan Ung va tich nong do cua
cac chat tham gia phan ung.
‘ ’OD m(f)t‘ nhiét d6 xac dinh k, k, la hﬁng s6 nén Kc cling 1a mot héng sb6 va duoc goi la
hang s6 can bang cua phan ung.
[11.1] 14 biéu thirc ctia dinh luat tac dung khéi luong ap dung cho can bang hoé hoc.
"Khi hé dat trang thai can bang, tich s6 noéng do cia san pham phan tng véi sd mil 1a
hé sb ty lugng cua ching chia cho tich s6 ndng do clia cac chat tham gia phan lmg Vi 56 mi
l1a hé sO ty lugng tuong tmg ludn ludn 1a mot hang sé & mot nhiét do xac dinh goi 1a hang sb
can bang".
‘ K 1a dai lugng dac trung cho mdt can bﬁng, K cang 16n can béng cang chuyén theo
chiéu thuan.
Ki hi¢u:
Kec: khi hang s6 can bang duoc biéu thi qua ndng do cac chat
Kp: Khi hing sb can bang duoc biéu thi qua ap suét
c pd
Khi do: Kp= %
AT B
Trong do: Pa, Ps, Pc, Pp 12 dp suét luc can bfmg cua A, B, C, D trong h¢.
2.2. Quan h¢ gitra K¢ va Kp
Tu phuong trinh:
PV =nRT
Vi pi: 4p sudt riéng phan cta khi i
Taco: PiV=niRT -  pi= %RT
- pi =ciRT

Thay cac gié tri ctia pi vao biéu thirc tinh Kp ta co:

_ PPy _[(ORT][(D)RT]’
"R

[c['[D]

K,= (RT)LH @b

Véy Kp = Kc.(RT)An
Vi An = (c + d) - (a+ b)
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Khi An = 0 tirc 12 s6 phan tir khi ¢ 2 vé bang nhau thi Kp = K¢

Khi An # 0 thi Kp # Kc

* Néu ché_t phan tng hodc san phdm 1a chat rin thi ndng do hodc 4p suit riéng phan
xem nhu khong d6i nén cac chat nay khong c6 mét trong biéu thirc hang so can bang.

Vidu: FesOs + 4Hyg ¥ 4H:0 o) + 3Fe

— [H20]4 \ K _ PI;‘ZO
Cmf h Cop

*Chu y:
Dbi voi cac loai can bang khac nhau thi hiang sb can bang c6 tén goi khac nhau.
- P6i v6i can bang axit bazo, ta co K, Ko
- P6i v6i can bang két tua ta c6 tich s6 tan T
- P6i voi chét dién li ta co hang s6 dién 1i : Kg
- P6i voi phire chét ta co hang s6 khong bén: Kinong bin
2.3. Hang s can bang va cac dai luong nhiét dong
Xét phan tmg tong quat: aA + bB P cC+dD
* Néu A, B, C, D 1a cac chit tan trong dung dich lodn cta ching nguoi ta da chimg
minh duogc:
[c|[D]*
[4)°8]"
hay AG=AG"+RTInKp
Chuyén sang logarit thap phan ta c6:
AG = AG° +2,3 RTIgKp
Khi dat h¢ trang thai can bfmg AG phan ung = 0 thi
AG = -2,3 RTIgKp
Thay R = 1,98 vao ta c6: AG® = -4,56 TlgKp
Pay 1a biéu thirc quan hé giita hang s6 can bang va cac dai luong nhiét dong nhu sau:

AG =AG’ + RTIn

AG°
IgKp = - ——
456 T
hay
Ko = 10—AG°/4,56T

I1L. Su chuyén dich cin bing va nguyén li chuyén dich cin bing
1. Khdi niém vé si chuyén dich cin bang. Nguyén li chuyén dich can bang
Ta théy mot hé can bﬁng dugc dac trung béng cac gié tri x;ic djnh cua cac dqi lugng
nhiét dong qhu: nhiét do, ég sudt, sO mol ... Néu ta thay doi cac y€u to nay thi can bang ctua
hé s€ thay doi va hé s€ chuyén sang trang thai can bang méi.
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Moi su chuyén dich can bing déu tuan theo nguyén li chuyen dich can bang
lechaterlier nhu sau: "Khi mot h¢ dang ¢ trang thai can bang néu ta thay doi mot trong cac yéu
t6 anh hudng dén can bang nhu nhiét do, 4p suit, sé mol ... can bang s& chuyén vé phia chong
lai su thay d6i do".

Ta c6 thé cu thé hoa su chuyén dich can bﬁng nhu sau:

Yéu t6 tac dung Can bang chuyén vé phia
- Tang nhiét do - Chiéu phan ting thu nhiét
- Ha nhiét do - Chiéu phan tng phat nhiét
- Tang ndng d6 chat tham gia - Chiéu thuan
- Tang nong d6 san pham - Chiéu nghich
- Tang ap suat - Chiéu giam s ph tr khi (giam P)
- Ha 4p suat - Chiéu tang s6 phan tir khi (ting P)

2. Xét mot s6 vi du vé chuyén dich can bdng
2.1. Anh hudng cua nong do
Xét phan ung: FeCl; + KSCN ¥ Fe(SCN); + 3KCl
doé mau
dang ¢ trang thai cAn bang.
Néu tang nong do FeCl; hodc KSCN thi tbc do phan tng thuan tang con tdc do phan
g nghich chua tang do do tao thanh nhiéu Fe(SCN); hon nén ta thdy mau do cua dung dich
tang 1én, can bang chuyén theo chiéu giam nong do cua FeCl; va KSCN.
Khi cho KCI vao, tde do cua phan ng nghich tang nén mau do cua dung dich giam
hon so vé&i ban dau vi vdy can bang chuyén theo chiéu nghich, chiéu gidm nong d¢ KCl.
2.2. Anh hudng cia ap suat
Xét phan tmg thuan nghich
Xét phan tng thuan nghich: 2NO ¢ + O, €P2NO, (
dang ¢ trang thai can bang.
~ Can bé}lg s€ ghuyén theo chiéu nao néu ta ting ap sudt cuia hé 1én 2 lan va giam ap
suat cua h¢ xuong 2 1an?
Gia sir hé dang o trang thai can bang nao d6 tng v6i ndng do cac chat la:

[NO] = a; [O2] = b; [NO2]=c
khi do ta co6:
vi =k [NOJ* [O1]
= kq [NO,J?
tai trang thal can bang: v, = v,
nén kia’b = k,c?

* Khi tdng ap sudt cua hé 1én 2 1an thi ndng do cac chat ting 1én gip doi nghia la:
[NO] = 2a [O2] =2b [NO,] =2c

khi d6 vi = kq (2a)* (2b) = 8k.a’b

(Tbc d6 phan tng thuan tang 1én 8 1an)
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Vo = kn (2¢)? = 4knc?
(Tdc do phan tmg nghich tang 1én 4 1an)
Vay v, ting nhanh hon v, va can bang chuyén theo chiéu thuan.
Nguoc lai néu giam ap sudt cia hé xudng 2 1an, ndng do cua cac chét giam con 1/2 so
v6i ban dau, khi do:
[NO]=a/2 [O2] =b/2 [NO;] =c¢c/2
Nén  v,=k (a/2)* (b/2) = 1/8ka’b
(Tbc dd phan tng thuan giam 8 1an)
Vi = ki (¢/2)* = 1/4knc?
(Tbc d6 phan tng giam 4 1an)
Vay v, 16n hon v, do d6 phan tng chuyén theo chiéu nghich, chiéu ting ap suit cua

*Chu y:

Trong truong hop téng sd phan tir khi ¢ 2 vé cla phuong trinh bang nhau. Viéc ting
hoac giam ap suat cia hé khong anh hudéng dén trang thai can bang.

2.3. Anh huodng cua nhiét do
‘ Khi tang nhiét d6 nghia la ta da cung cép thém nang lugng cho h¢, phan Gng thu nhiét

(can nang lugng) dugc tang cuong, khi d6 vén toc cua phan tng thu nhiét tang hon téc do cua
phan tng phat nhiét, két qua phan trng chay theo chiéu phan trng thu nhiét.

Vi du: Khi tang nhiét d ctia phan ung

2NO, g ¥ N:Osy AH<O
(nau) (khong mau)

thi phan ung s& chuyen theo chiéu chdng lai su tang nhiét do tuc 1a chiéu nghich

(chiéu phan ng thu nhiét) ta thay khi NO, dugc tao nén nhiéu hon, mau ndu dam dan.

Nguogc lai khi ha nhiét d9, can bang chuyen theo chiéu thuan, chiéu tang nhiét do
(phan Umg phat nhiét) mau nau nhat dan, can bang chuyén vé phia tao N,O, nhiéu hon.



