CHUONG 5: CAN BANG HOA HOC
(3T LT + 1T BT)
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1. Can bang héa hoc
1.1 Can bang héa hoc — Phan dng thuan nghich

Phan ung 1 chiéu: chi x4y ra theo 1 chiéu trong
bat ky diéu kién nao hay it ra 12 trong di€u kién
ti€n hanh phin 1’1’ng
Vi du: KC10; "=" 2KCI + 30,

2H, + O, o H,0
Phan tng 2 chiéu hay phin @ng thuin-nghich:
trong cling diéu kién ti€n hanh phdn tng xdy ra
theo 2 chi€éu ngudc nhau. Phan tng thuan-nghich
chi xdy ra cho dén khi dat dudc trang thdi cdn
bdng.
Vidu:H, + 1, < 2HI
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1.2 Trang thai can bang héa hoc

Xét phan ving
356°C

H, + I, < 2HI

Dinh nghia: Trang thdi cin bang héa hoc la
trang thdi cua phan ng héa hoc ¢c6 v, = v_ va ti
& lugng chit gitta cdc chat phdn @ng vdi san
phAm phdn ¢ng khong thay doi & nhitng diéu
kién bén ngoai nhat dinh.
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’, - o A s’ e A Y ’,
Cac dic diém cua trang thai can bang héa hoc:

e Toc d0 phdn tng thuidn bang tdc d0 phdn ung
nghich.

e Ti 1€ lugng chat giita cdc chit tham gia phdn wUng
khong thay doi & nhitng di€u kién bén ngoai nhat
dinh.

e Can bing hda hoc 1a cin bang dong.

e Khong thay doi theo thdi gian n€u nhitng di€u kién
hén neodi auvéet-dinh trane thai can -biane-khone thav
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2. Hang s6 can bang va muc dé dién ra cla

phan tiing héa hoc

< Hang sé can bang
Xét phdn tng dong thé tong quit:

aA + bB < cC + dD

J trang thdi cAn bing:
v = kK [A]? [B]"* = v, = k, [C]¢[D]

K

C

VV

_k, _[cI[D)

k

n

k., k: hing s6 toc d0 phdn
tng thuidn va phan Ung
nghich;

= Ll: ndng do cin bing.
a
[Al'1B] Kc: hing s6 cin bing bi€u

di€n qua ndng do
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> Hing s6 can bing cé thé bi€u dién qua dp suit
riéng phan cla cdc chit khi tham gia phdn rng. N€u
cdc chiat A, B, C, D 1a nhitng chat khi ta co:

& d © * A A s A
T = P. P, » P: 4p suat riéng phan lic cin
P pap? bing cla cdc chat A, B, C, D
A B

Luuy:
> Néu tham gia vao phdn tng c6 ca chat khi, long
va ran (phdn ¢ng di thé) thi khi vi€t bi€u thic hing
s6 cAn bing chi chil ¥ dé€n chit khi. Vi ndong do hay
ap suat hoi bao hoa cua chat rdn hodc 10ng 12 dai
lugng khong doi & nhiét do nhat dinh
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< Hang sO0 can bang tinh theo nong dd
phan mol, K,

:,[_-E 4L Xi: ndng do phan mol cua

5 trng chat & trang thai can
7 3
:]['-A _-:[_'E bang

K=

T

x; = tﬁ
ong mol

Theo Dalton, P, = x,.P

K, = Ky (P)An
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< Hang sb can bang tinh theo s6 mol, K.,

C 3
_Tlr_"ﬂ,l;l

fn = nZns
ATlg

Kp,= K

n: s6 mol cua ting chat &
trang thal can bang

T

x; = tﬁ
ong mol

Theo Dalton, P, = x,.P

(P / tong mol)An
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Mai lién quan giiia cac hang sé can bang
Xét phan @ng tong quat:

aA + bB < c¢C + dD
Kp= K. (R T)*

vG1i: An=(c+d)—(a+Db)
va R = 0.082
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Y nghia ciia hang sé can bang

= PGi v4i phan tng da cho K 12 hing s6 tai nhiét
do nhat dinh.

» K cho biét mtic do x4y ra cua phdn ng vé dinh
tinh (nO6ng, su) va dinh lugng (hi€u suit): K cang
I6n phdn tng xdy ra cang sdu, hi€u suit cang 16n
va ngudgc lai.

10
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Mot so vi du

Vi du 1: Cho phan tng thuan nghich

PCl(k) = PClL (k) + Cl,(k)
G /300°C ndng do ldc cin bing cia PCl; bing
4,08.10, ctia PCl; va Cl, déu bing 0,01 mol/l. Tinh
hdang sO can bang K. va K, cua phan t'ng ¢ 300°C.
Vi du 2: Trong binh kin chirta cdc khi H, va I, ¢
600°K 4p suit riéng phan ban diu cua ching tuong
ung la 1,980 va 1,710 atm. Cho Kp =92.6
a.Tinh dp suat riéng phan cla cdc khi trong binh
cing nhu ap suat chung cua hé sau khi phan tng xay
ra dat trang thdi cAn bang & nhiét dd da cho.
b. Tinh hieu suat phan ung?

11
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Vi du 3: Cho phan tng:

FeO(r) + CO(k) & Fe(r) + CO,(k)

a. /Tinh ndong @ CO, CO, lic cin biang & 1000°C,

C.

bi€t & nhiét d0 nay phdn @ng cé hing s6 can
bing K.= 0,5 va nong dd ban dau cia CO la
0,06 mol/Iit

Sau khi cin bing phdn tng trén dudc thiét lap (S
diéu kién da cho) thém vao lugng CO tuong ¢ng
1 mol/lit . Tinh ndng d6 CO, CO, lic cin bing
méi dugce thi€t 14p.

Tinh hiéu suit tdng cdng clia phin Gng .

12
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3. Hing s6 can bang va thé dang ap
O diéu kién chuin:

Luuy

> Trong bi€u thitc AG°;: chinh x4dc 1a Kp, con chi
ap dung dugc K- kh1 K = K, (toc la kh1 An =0)
hodc khi phdn @ng dién ra trong dung dich.
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Cac vidu
Vi du: Cho phan tng:
2NO, (k) < N,0, (k)
AHY,4¢ (kcal/mol) 8,019 2,309
S9,0¢ (cal/mol.dod) 57,46 72,73

G 25°C va 4p suat riéng phan mdi khi 12 1 atm phan ¢ng

c6 xdy ra khong? N€u c6 thi hi€u suit 1a bao nhiéu?

. Xac dinh chiéu xay ra cua phan tng da cho & cac di€u

ki€n 25°C.
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4. Hang sd can bang va hiéu tng nhiét

K&t hgp cdc bi€u thitc nhiét dong ta c6:

- RTInK = AH° -TAS° InK = - AH°/RT +AS°/R

Trong mdt khoang nhiét do khong 16n thi AH© AS°

khong thay doi theo nhiét dd nén:
AR® AST

Ink, = | iz = |
! BT, B RT, R

AHS ASS

Phudng trinh cho phép tinh K

K. AHS 1 1 cﬁ/a mot phéin, ung G nhiét d6

1y — | ::, bat ky khi bi€t K va hi€u ung

Ity K 13 T:" nhiét cda phan dng & mot
nhi€t d6 khac

15
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Vi du
Cho phan tng NO (k) + 1/20, <> NO, (k)
Tinh hing sO6 can bing Kp cda phdn tng & 325°C
biét hiéu ¢ng nhiét tiéu chuan cia phdn ¢ng bing
-57,07kJ/mol va hang sd can bang Kp  25°C bing
1,3.106.

Pap so: 12,45
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5. Su chuyén dich can bang va nguyén ly
Le Chartelier

Nguyén ly chuyén dich cdn bdang
(nguyéen ly Le Chartelier)
Khi tdc dung tir ngoai vao hé cin biang bang cdch
thay d6i mot dieu kién ndo dé quyét dinh vi tr
cAn bang, thi vi tri cdn bdng cda hé s& dich

chuyén vé phia lam gidm hiéu qua tic dung do.
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5.1 Anh hudng ciia néng dd

Poi v6i hé can bing n€u ting hay gidm ndng
A\ A\ /\/ \ VAN b ~ G /3 k
dd cua mot chat thi cadn bang s€ dich chuyén vé

phia 1am gidm hay ting ndong d6 chit dé

Vi du xét phan @ng:
2A(K) + B(k) & C (k) + 3D (k)
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5.2 Anh hudng clia ap suat
Khi ting 4p sudt cua hé thi cin biang dich

~ A s, N 9 / ~
chuyén v€ phia lam giam ap suat.

Khi gidm 4p sudt ctia hé thi cdn bidng dich

chuyén vé phia lam ting 4p suat.

Vi du xét phan ung:

2A(k) + B(k) < C (k) +.3D.(Kk)
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5.3 Anh hudng cua nhiét do

Khi ting nhiét do6 cidn bing s& chuyén dich
theo chiéu thu nhiét, con khi ha nhiét dd cin

bing s& dich chuyén theo chi€u phit nhiét.

Vi du xét phan tng:

2NO,(k) & N,0, (k), AH®,4e=—57,2 kJ/mol
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Vi du: Do6i v6i phan dng:
N,(k) + 3H,(k) < 2 NH, (K),

AH®,9s=—11,0 kcal/mol.

e Khi ting nong d6 hydro:

cAn bing chuyén dich theo chi€u thuin.

e Khi ting nhiét do cua hé:

cAn bing chuyén dich theo chiéu nghich.

e Khi ting dp sudt cua hé:

can bing chuyén dich theo chi€u thuin.
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A

THANK YOU

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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