Chwong I X
CAN BANG HOA HOC

Gidng vién: Nguyén Minh Kha



‘Phan (r‘ng mét chiéu (pu hoan toan): =hay —»

Vidu- KCIO;(r) = KCI(r) + 3/20,(k)
= Phan ting thuan nghich (pu khéng hoan toan): =

O cung dk, pu xay ra dong thdi theo hai chiéu nguadc

nhau  Vidu-H, (k) +1,(k) = 2HI (k)
comentration Hy+lp = 2HI 2HI = Ha+ 13
-1 - n
il L H
Ho 2 eqibin [ Hy, 12 equilil:nrium_
2fafe shake
lime = e =



Phan (rng dong thé - pw trong thé tich 1 pha
HCI(dd) + NaOH(dd) = NaCl (dd) + H,O(l)

Phan &ng di thé -pw dién ra trén bé mat phan chia pha
Zn (r) + 2HCI(dd) = ZnCl,(dd) + H,(k)

Phan &rng don gian - pw dién ra qua 1 giai doan
(1 tac dung co ban) Vi du: H,(k) + L(k) = 2HI (k)

Phan trng phtrc tap — pw dién ra qua nhiéu giai doan
( nhiéu tac dung co’ ban)

Céc giai doan : ndi tiép , song song, thuan nghich...



Vi du 2N,O; = 4NO, + O,

Co hai giai doan: N,O: = N,O, + O,
N,Oz + N,O5; = 4NO,



Dinh luat tdc dung khoi lwong (M.Guldberg va P. Waage )
O nhiét dd khéng doéi, pw dong thé, don gian:

aA + bB = cC + dD
Toc dd phan ng : v =k.Ca,.Chg

Pinh luét tac dung khoi lvong ctia Guldberg-
waage nghiém dung cho cac pw don gian va cho

tteng tac dung co’ ban cua puw phiree tap.
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hoa hoc

Phan (rng cua hé khi ly twéng (pw don gian ):
aA (k) + bB(k) = cCk) + dD(k)

t=0 CO Co, 0 0 (molll)
v T C,d Ce c.1 Cy, T

V.=V, (C,),p=const (Cg),=const (C,),=const (Cp),,=const
AG=0 (Ps),,=const (Pg),,=const (P.).,,=const (Pp)., =const

\Y

V, = ktCZCg

Vn — knC(C::Cg)
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Nh&n xét vé trang thai can bang hoa hoc

= Trang thai cbhh la trang thai can bang dong.

* Trang thai can bang trng v&i AG_,=0. (A’=0)
= DAu hiéu cla trang thai can bang hoa hoc:

> Tinh bat bién theo thdi gian

» Tinh linh dOng

> Tinh hai chiéu.

B
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Hang s6 can bang cho phan trng dong thé

H¢ khi ly twong
aA(k) + bB(k) = cC(k) + dD(k) (pw don gian )

Khi trang thai dat can bang: V, =V,

kt'( CZ )cb'( Cg )cb = kn( CCC )cb'( C% )cb
k, _( CCq
c k_ :( CZCE )cb
K — hang s6 & nhiét dd xac dinh: hang sb can bang.
pEps (CcRT)(CoRT) CeCh (erd-a-b)
K = . —( =c=o ) (RT
p ( prg )cb ( (CART)a(CBRT)b )cb ( CZCE )cb( )

K, = K:(RT)™




2NOCI(K) ==2NO(K) + Cl,(K)
[NOCI]  [NO] [CL)]

Ban dau 2.00 0 0
Phaning 066 +0.68
Can bang 1.34 0.66 0.33
« - INOI’[C]
INOCIJ?
2 2
<« _INO] [CI22] _ (0.66) (02.33) _ 0,080
[NOCI] (1.34)
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Hang s6 can bang cho phan trng dong thé
(Dung dich léong , loang)

aA(dd) + bB(dd) = cC(dd) + dD(dd)

ciCs )b

KC :( CaCb
A~B




Phan l’rndi pha ‘

CaCOB(r) = CaO(r) + COz(k)

K’ :( PcaoPco, )

P

,pa 3
cb Kp:Kp = :( pCO2 )cb

Pcaco, Pcao

K, =K_RT K, =(Cco, ).,

C

Trong biéu thirc cla hang s6 can bang K khong xuat
hieén cac thanh phan sau: chat ran nguyén chat,
chat Idng nguyén chat, dung méi.
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Mg(OH),(r) = Mg (dd) + 20H(dd)
K =[Mg*]., .[OH ], =T ygon)y2 - Tich s6 tan

CH,COOH(dd) + H,O = CH,COO" (dd) + H,O*

~ |H,07|cH,coo ]
* [CH,COOH]

K Hang so dién ly caa axit

NH,OH (dd) = NH,* (dd) + OH-(dd)

« _INH;Jor]
> [NH,OH]

Hang so dién ly cha baze



CH,COONa (dd) + 2H,0 = CH,COOH(dd)+NaOH(dd)
CH,COO- (dd) + 2H,0 & CH,COOH (dd) + OH- (dd)

[CH COOH [OH ] Hang so6 thuy phan
t [CH COO"|

K, =



Viét bieu thirc hang s6 can bang

S() + 0,(k) == SO,(K) .,sl..

P
<o =( =),
O,
C
KC :( CSOZ )cb
@)

2

Kp = K




S(r) + O,(K) — SO,(k) K, =[SO,] / [O,)]

h

SO,(K) +1/2 O,(k) == SO3(K)K; = [SO4] / [SO,][0;]"
S(r) + 3/2 0,(k) &= SO4(K) Ky = 2222

K3 — [803 ]cb _ [Soz] [SOB ]cb

3 1 -

o,F [0} 10:1.[50.]

= K,.K,



S(r) + 3/20,(K) — SO, (k) o, ‘;’b
2S(r) + 30,(k) &< 2 SO4(k) [803 ](2:b
K, =




Déi chéu X

Kl _ [SOZ ]cb
S(r) + O,(k) +—= SO,(K) [02 ]Cb
— O 1
S0 T () + 0y K, = ek ==
[802 ]cb 1
Kthuén = 1/Knghich

B




Quan hé giira hang so can bang va AG
Phan trng di pha:aA + bB = c¢cC + dD

AG, =AG; +RT InQ=RT In%

_|[cfDf [cIpf
PlAFBF). % [af(er ),
Chat khi ly twéng [] — P (atm)/P°(1atm)

Dung dich loang [] — C (mol/l)/C°(1mol/l)

Ran nc, 16ng nc, dung méi (H,0) — 1



Quan hé gitra hang so can bang va AG

PHAN UNG DONG THE aA + bB = cC + dD
v Khi ly twéng
AG, = AG® +RTln(pCij _AG? +RTINQ, =RTI 22 RTINS
P
pApB T KP c

Khi phan (rng dat trang thai can bang: AG; =0

ciCd

A B

v'Dungdich

. 3 AG; =AG} +RTlIn
long,loang

j =AG? +RTInQ, RTInE—

c

Khi phan &rng dat trang thai can bang: AG; =0

= Ky = f(bc pw, T) K, # f(C)




AG; = F{Tlng
K

= Néu Q <K — AG < 0 — phan &ng xay ra theo chiéu thuan
= Néu Q > K — AG > 0 — phan trng xay ra theo chiéu nghich

= Néu Q =K — AG = 0 — hé dat trang thai can bang

Vi du : Tinh hang so can bang cla phan ng:

2 NOZ(k) « N204(k)
& 298K khi biét AH,, = -58,040k] vaAS),,, = ~176,6] /K

Glall AGY. = AHC,,~TAS, S =-58040 +298x176,6 =-5412.3]
0
K, o AG°_ 5423 i Puo g

RT  8314x298 P,



NHAN XET v& K_ va K,

> La hang sO & nhiét do nhat dinh, chi phu thudc vao
ban chat pw va nhiét o, ch khong phu thudc vao
ndng do hodc ap suat riéng phan cla chat pu

»Phu thudc vao céach thiét [ap cac hé so trong ptpuw.

»Hang s6 can bang K ,K khong cé thir nguyén.

»>Hang s6 can bang co gié tri cang I&n thi hiéu suat pw
cang cao.
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»Quan hé cua K, v&i nhiét do va nhiét phan rng

AG® = AH® —TAS”®

AG® =-RT InK |
AH® AS°

InK, =— A + >
RT, R
AH® AS°

InK, =— A + >
RT, R




= Biet: AH® =-56,484kJ va K, = 1,3.106 & 25°C

Kos AHC( 1 1)
T

In = -
K298 R 298 T598)

In K5986 :_56484( 1 B 1 L: 11437
13.10 8314 \ 298 598)

InK,,x =2.64

Ko, =14.02

e




Nguyén ly chuyén dich can bang Le Chatelier

Phat biéu: Mot hé dang &
trang théi cdn bdng ma ta
thay doi moét trong céc théng
so trang thai ctia hé (ndng do,
nhiét do, 4p suét) thi can
béng sé dich chuyén theo
chiéu c6 tac dung chong lai
sw thay doi do.

Henri LeChtelier (1850-1936)
An =0 ap suat chung khdng &nh hwdng dén trang thai can bang.



N,(K) + 3H,(K) = 2NH,(K) ; AH<0

[N,] 1 can bang chuyén dich theo chiéu thuan

[INH] | C&n bang chuyen dich theo chiéu thuan
P 1 can bang chuyén dich theo chiéu thuan

Tl  can bang chuyén dich theo chiéu thuan






V=1lit SnO,(r) +2H,(k) = 2H,0(k) +Sn (I)
AG 140 = 0; 0,1mol 0,316 mol 1 mol 1mol

HOF _ 1
) : K. = = =10=K
1)Tinh K. Kp 6 1100K C [H2]2 [0.316]2 P

2) Tinh (AG®,,00) Va xac dinh chiéu pw :

|

SnO,(r) + 2H,(k) = 2H,0(k) + Sn (I)
V=11lit: 0,01 mol 0,1 mol 0,1 mol 1mol

AG.,,,=—RT.2,303.1g K_ =-8,314.1100.2,303.1g10 = —21062J <0

2
[Hzoz] = RT.2,303.1lg g
‘ , [H.] K,
3)Can bang sé chuyeén dich ve phia nao trong cac trwwo'ng hop

»Tang nhiét d6.Cho biét K.= 1,5 @ 900K. AH°>0 , chiéu thuan

»Tang thé tich binh phan trng 1én 10 lan. An=0, céan bang
khéng dich chuyén

AG = AG?,,+ RT.2,303.Ig



