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HOA PAI CUONG

Chuong 8:Cén bang hod hoc
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Can bang hda hoc

8.1 Phan (rng thuin nghich vatrang thé can bang
hda hoc

8.2 Hang s can bang vamtrc dd dién ra clia
phan rng hoa hoc

8.3 Céac yéu t0 anh hudng dén can bang hoa hoc
8.4 Bal tap
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8.1 Phan (rng thuan nghich vatrang thai can bang hoa hoc

8.LLKRai niém vé phan ~Theg Views of a Combination
rng thuan nghich Reaction between Elements

— Phan rng 1 chiéu la
phan rng hoa hoc
xay racho dén khi

chi con lai mot lvong

khong dang ke chat
ohan irng. Khi viét
ohuong trinh phan

(rng tachi dung dau

0 0 +1-1
> 4 A A T 2K(s) + Cly(g) ——  2KCl(s)

) Potassium Chlori Potassi hlorid
mUI tm mQt Chl eu @McﬁmHlIIHI;:rgd?mmennphmth,photugm?he@umc Url e

thay cho déu bang.
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 Phan trng thuan nghich la phan trng ma ¢ trong cung mot
diéu kién phan trng c6 thé xay ratheo hai chiéu ngwoc nhau.
Do dé hon hop cudi phan ttng con chiramét lvgng dang ké
chat phan rng. Khi viét phuong trinh phan (rng ta phai dung

2 mii tén nguoc chidu = thay cho ddu bang.

Na(g) + Ox8) == 2NO(g)
D -V
PP P
o R P
“ “ K = [;]NIC[JC]}Z] = Small Number
211V
P 9B
QP 9 @
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8.1.2 Trang thai can bang hoa hoc
—Tét ca cac phan (rng thuan nghich déu dién
rakhéng dén cung ma chi dién ra cho dén
khi dat dwoc trang thd can bang hda hoc
—O trang tha can bang hoa hoc, ham luveng
cac chat phan rng cling nhi ham lvgong san

pham ton tai khdng doi

_[H1P?
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8.1.3 Hang sd can bang clia phan rng

a) Hang sO can bang
Chophaning aA + bB = cC + dD
» O'trangthd canbang: v,=v, =
ki [A]4B]® =k, [C]qD]? .

Ky [CID]*

" [AI4B]°

Vi k, vak, lanhiing hang s6 & nhiét d6 khong ddi nén
K cling lacling lamdt hang 0 tai nhiét dé do

Hang s K goi lahang sb can bang
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b) Binh luat tac dung khoi luvong

*Khi mit hé dong thé dat dén trang thai can bang,
tich néng do clia san pham véi s mi thich hop
chia cho tich nong do cua cac chat phan (ng voi
s0 mi thich hop [udn lubn la mdt hang s & nhiét
dd khoéng doi

Lwru y: Binh luat téc dung khdi lwong chi dp dung
cho cac phan trng don gian, khong ép dung cho cac
phan tng phuc tap vi bac cua phan rng khéng
nang tong c&c hé so céc chat trong phwong trinh
o/r.Nhung doi vai can bang hda hoc thi dinh luat
tac dung khdi lvong van dugc dp dung diang
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c) Céc hang sb can bang K, K

+Né&u phan ¢rng trong dung dich S 1clc,
Ke = a b
CA CB

C

+ Néu phan &rng trong phakhi:
dA + bB = cC +dD
véi khi Iy twéng PV=nRT= P= (n/V)RT=CRT
tathay nong dé bang &p suat riéng phan cac khi
_ pCCde _ (CCRT)C(CDRT)d _ CCCCDd (c+d-a-b)
KP - a_ b a b an~ b (RT)
Pa'Pa (CART)'(CeRT)”  C,L°Cq
Va1 khi ly tuwong:
Kp=Kg(RT)A" trong dé An= c+d-ab
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+ Hang s0 can bang K clia hé di thé chat 1ong va khi

H,O(l) <= H,O(K)
K= I:)HZO(KhI') / [HZO]Iéng — K[HZO] long— I:)HZO
Dat K.[H0] 140 = Kp = Kp = P20 i

+ Hang s0 can bang K cla hé di thé chat ran va khi

CaCO,(r) — CaO(r) + CO,(k)
K.=1[CO, Kp= Pco,(RT)

PAN g
, . @
Poi vbi cac phan (rng di thé can bang gitapha /e ® @ ' Ak
ran va pha khi hodc gilta phaléng vaphakhi, (@ % '3 \,:" -~

hang sO can bang chi phu thudc vao pha khi

{a) ib)
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8.2 Hang sd can bang va mirc do dién ra clia phan

rng hoda hoc

8.2.1 Truong hop A,B,C,D déu la chat khi
8.2.2 Trwong hop phan (rng xay ratrong tuwéng long

8.2.3 Quan hé gilra hang sd can bang vdi nhiét do va
nhiét phan &rng
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8.2.1 Trwong hop:A, B, C, D lachat khi
aA + bB+=cC + dD

AGp=AGY + RTIn

P"Po

P\ Ps

Khi phan 6ng fat nen trang thai can bang AG;, =0 va

B PCCPDd

NS

= -RTInK,

R =8.31 J/Kemol

P: &p suit riéng phan céc khi khi hé dat trang théi can bang goi 1a ap

suit can bang

Const = Ky =
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General Chemistry:

P Pg

Kp goi hdng s can bang chi phu thudc nhiét do
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8.2.2 Tro6ong hop phan dng dien ra trong pha long:

aA+bB < - ¢cC + dD

C d
AG.o= AG%, +RTIn | Sc Co

Khi phaln oung nait nean traing thaui caan baeng AG; =0

C d
AG%, =-RTIn Ce CDb = - RT InKc
_CAaCB _

Slide 13 of 48 General Chemistry: HUI© 2006



Phwong trinh dang nhiét Van’t Hoff:

P P

AG;= AGY + RTIn SO
A1'B

(1)

Do ¢ trang théi can béng_AGTP:O nén ta co

P cP d
AGY, =-RTIn Ca Db =-RTInK, (9
' Pa Pe

C d
Tir (1) VA(2) tact:AG,, = -RT InK, —InPe Fo.
Pa Ps _

Pt dang nhiét VVan't Hoff
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Theo phuong trinh dang nhiét Van’t Hoff clia phan
trng hdéa hoc
 Truong hop phan ¢ng dién ra ¢ pha khi:

_P cp d
AG+p = AGY%p+ RTIn pcapr
_FA FB |
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O trang thai can bang AG,, =0 va

e -

AG%,= -RTIn | Zc Po_| = RTInK,
d

Oa Ps

Hay AG®;, = -2,303RTIgK|

c.. d C d
AGr, =RT |InK, —InPePo_| by = pcapr
_ PaPs Pa Ps

- Néu K’< K, thi AG;p < 0 phan (ing dién ratheo chiéu thuan
-Néu K’ > K thi AG > 0 phan (rng dién ra theo chiéu nghich
- Néu K” = K, thi AG;p = 0 hé dat trang tha can bang
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8.2.3 M6i quan hé gitra hang sd can bang K véi

nhiét do va nhiét phan rnc
+ AG=-RTINK, - InK=-AGYRT
* taclngcOdAG® = AH° - TAS®
\ . ,, . 0 0
* Trdétaritrabiéuthire: | - AH _AS

RT R
+V6i AH <0 khi nhigt d0 ting K, giam

+V @i AH >0 khi nhigt d0 tang K, tang

 Néu goi K, vaK, lahdng si can bang (ng véi nhiét do
T,vaT,
Tach K, AHY [ 1 1
Kl R T2 Tl
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8.3 Su dich chuyén can bang hda hoc va

nguvén ly Le Chatdlier

Nguyén |y Le Chatelier vé Sy chuyén dich can bang:
vOi mdt hé & trang thai can bang, néu ta thay doi béat ky
mot yéu td ndo xac dinh diéu kién can bang (p, T, C) thi
can bang st dich chuyén theo chiéu chéng lai sy thay doi
do

aA +bB =cC +dD
Khi dat dén trang thai can bang:

AG., =-RT In Kp —1In 5 | =0
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8.3.1Anh huwdng ciia ndng doé tdi chuyén dich can

O trang thd can bang tdc do phan ng thuan

w=ke, C
2 I

Néu tang néng dé H., 1én thi toc dd phan tng
thuan <2 tang lén
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Anh hwdng ctia ndng do tai chuyén dich can bang

NZO4(3) — 2 NOz(g)

9 2

| Disturb
equilibrium

-
&

&

2

N>Oyu(g) = 2NOs(9) N,Ou(g) = 2NO»(g)
System shifts right

Add N0,
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Anh hwdng clia nong do tai chuyén dich can bang

NyOug) == 2NOy(g)

=

Disturb

equilibrium

NyO48) == 2NOx(g) N,O4g) == 2NO,(Q)

System shifts left

Add NO,
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8.3.2Anh huwéng clia nhiét do téi chuyén dich

can bang
T

-Trwong hop AH > 0 phan (rng thu nhiét,

+ Khi T tang thi Kcb tang , co nghtakhi tang nhiét do K,
tding manh hon K, nghtalav, > v, vacan bang chuyén
dich theo chiéu thuan trc chuyén dich theo chiéu clia
phan trng thu nhiét.

+ Khi giam nhiét do hang s Kcb giam nghiala can bang
chuyén dich theo chiéu nghich trc chiéu ctia phan rng
phét nhiét.

Slide 22 of 48 General Chemistry: HUI© 2006



-Truwong hop AH < 0 : phan téanhiét,
+ Khi T tang, hang s6

Keb =
&= %

c6 nghialakhi T T, K, ting manh hon K, , vaVv, >V,
va can bang chuyén dich theo chidu nghich tirc chiéu clia
phan trng thu nhiét.

+ Khi giam nhiét do Kcb tang, nghialacan bang chuyén
dich theo chiéu phan rng tod nhiét dé la chiéu thuan.

* Vay khi mot hé dang ¢ trang thai can bang néu tang
nhiét dd clia hé can bang sé chuyén dich vé phia phan
(rng thu nhiét va nguwoc lai.
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8.3.3 Anh hwdng clia &p sudt t¢i s chuyén dich can bang

Nag) + 3Ha(g) == 2NH;(g)
(2]

@ 2

Ni(g) + 3Haylg) —— 2NH;(p)

™
&2 1 s
- 4 moles gas 2 moles gas
4 moles gas 2 moles gas Shife laft
ift le

(Toward side with greater
maoles of gas particles)

_ Shift right
¥ (Toward side with fewer moles of gas particles)

Khi tang &p suit clia hé can bang, can bang ¢ dich

chuyén theo chiéu gidm sd phan tir khi ctia hé
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8.3.3Anh hudng clia xuc tac

« Giam nang lwvong hoat hda

» Do vay lam giam thoi gian dat can bang

» Khong thay d6i thanh phan hon hop trang
thal can bang
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Bal tap ap dung:

» Tal T xac dinh 0.80 mole N, va0.90 mole
H., dé trong binh 1 1. Khi can bang 0.20
mole NH, xuat hién. Tinh K. .
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Nog + 3Hyg <> 2NH5y

0.80M 0.90M 0
-0.10M -0.30M  +0.20M

Céan bang 0./0M 0.60 M 0.20 M

« _ INH,]*  (0.20)°

.= ;= ;=026
[N2][H2]"  (0.70)(0:60)
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