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TONG HOP KIEN THUC VE CAN BANG HOA HOC

Chuyén dé Can bang hda hoc la mot phan quan trong trong chuong trinh Héa
hoc 16p 12, gilp gidi thich chiéu huéng va hiéu suat cla cac phan rng-héa hoc

trong thuc té va san xuat.
I. Phan ing mot chiéu va phan ing thuan nghich

1. Phan itng mét chiéu

La phan Ung xdy ra theo mot chiéu duy nhat tu trdi sang phai, cadc chat san
pham khoéng thé phan (ng lai vi nhau dé tao thanh chat ban dau trong cung

diéu kién. Ki hiéu bang mi tén moét chiéu (-).
e Vi du 1: Phan Ung dot chdy methane: CHa + 202 -» CO2 + 2H:20

e Vi du 2: Phan Gng trung hoa: HClI + NaOH - NaCl + H20
2. Phan ing thuan nghich va trang thai can bang héa hoc

Phan ung thuan nghich: La phan Ung trong cung diéu kién, cdc chat san
pham cé thé phan Gng véi nhau dé tao lai chat dau. Phan (ng tl trdi sang phai
goi la phan Ung thuén, tir phai sang trai goi la phan (ng nghich. Ki hiéu bang

hai ntra.mdi tén nguoc chiéu (=).

Trang thdi can bang: La trang thai cta phan dng thudn nghich khi téc db
phan Gng thuan bang téc d6 phan &ng nghich (vt = Vn)' O trang thai can bang,

nong do cac chat trong hé phan Ung khong thay déi theo thoi gian. Day la mét
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can bang ddng, nghia la cadc phan (ng thuan va nghich van lién tuc xay ra.
e Vi du 1: Phan Gng téng hgp ammonia (quy trinh Haber-Bosch):
N2(g) + 3H2(g) = 2NHs(qg)

e Vi du 2: Phan (ing este hoa:

CHsCOOH(l) + CzHsOH(l) = CHsCOOCzHs(l) + H20(1)

Il. Hang sé can bang (K, va Kp)
Hang s6 can bang la dai lugng dac trung cho mic dé dién ra cia mot phan dng
thuan nghich tai moét nhiét dé xac dinh.
Xét phan ing thuén nghich téng quat & trang thai can bang:
aA + bB = cC + dD
1. Hang sé6 can bang theo néng doé (K.)
« Céng thic:K_ = (ICIF[D]Y) / ([A1P[BIP)
e Giai thich:
o Trong biéu thirc, [A], [B], [C], [D] la nbng d6 mol/L cla cac chat tuong Uing

& trang thaican bang.

o K_ chi phu thudc vao ban chat ciia phadn ing va nhiét d6, khong phu thudc
vao ndng do ban dau hay ap suat.

o Néu K.>>1: Can bang chuyén dich theo chiéu thuén, san phdm chiém uu
thé.

o Néu K. 1: Can bang chuyén dich theo chiéu nghich, chat tham gia chiém

uu thé.
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o Luu y: Khong viét ndng do cla chat ran (r) va dung moi (néu la nudc
trong dung dich loang) vao biéu thirc K. vi nong d6 clia ching dugc coi la

hang so.

e Vi du:
1. Cho phan Gng: Hz2(g) + l2(g) = 2HI(g). O mdt nhiét d6 nhat dinh, ndng do
cac chat & trang thai can bang la [Hz] = 0.1 M, [I2] = 0.2 M, [HI] = 1.0 M.
- Kc = [HI]? / ([H21[12]) = (1.0)2/ (0.1 * 0.2) = 50.
2. Cho phan ung: CaCOs(r) & CaO(r) + CO2(qg).
- K_ = [CO]. Vi CaCOs va CaO0 Ia chat ran nén khéng xudt hién trong biéu

thirc.

2. Hang sd can bang theo ap suat riéng phan (Kp)
Ap dung cho cac phan Gng c6 chéat khi.
A o — C d a b
e Cong thuc.Kp = (PC * Py )/(PA * Py )
e Giai thich:
o Trong do P, P, PP la &4p suat riéng phan cla cac khi tuong ng &

trang thai can bang.
o Kp cling chi phu thudc vao ban chat phan Gng va nhiét do.
e Vi du: Cho phan (ng N2(g) + 3H2(g) = 2NHs(g). O trang thai can bang, ap

suat riéng phan cta Nz, Hz, NHs lan luot [a 0.5 atm, 1.0 atm, va 0.8 atm.

- Kp = (PNH3)2 / (PI\|2 * PH23) = (0.8)2/ (0.5 * 1.03) = 1.28.
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3. Méi lién hé giira Kp va K_

» Céng thic:K | = KC(RT)A“

e Gidi thich:
o R la hang s6 khi ly tudng (R = 0.0821 L.atm/mol.K).
o T la nhiét d6 tuyét doi (K), T(K) = t(°C) + 273.15.

o An la bién thién s6 mol khi trong phan &ng: An = (tdng s6 mol khi san

pham) - (tdbng s6 mol khi tham gia) = (c + d) - (a + b).

e Vi du: Xét phan ing 2502(g) + 02(g) = 2503(g) & 700°C (973.15K) cé KC =
4.3 x 1068,
An=2-(2+1)=-1.

- K= KC(RT)A” = (4.3 x 10°) * (0.0821 * 973.15)! = 5.39 x 104.
IIl. Su chuyén dich can bang héa hoc - Nguyén li Le

Chatelier

Phat biéu nguyén li:Mét phdn ng thudn nghich dang J trang thai cdn bang,
khi chiu mét tac dong tur bén ngoai nhu bién déi néng dj, ap sudt hodc nhiét dé

thi cdn bang sé chuyén dich theo chiéu lam giam tac déng doé.
1. Anh hudéng cta néng do

e Quy tac:
o Khi tdng néng d6 mot chat (tham gia hoac sdn pham), can bang sé chuyén

dich theo chiéu lam gidm nong do chat dé.
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o Khi gidm nong d6 mot chat, can bang sé chuyén dich theo chiéu lam tang

nong do chat do.

e Vi du: Xét cadn bang N2(g) + 3Hz2(g) = 2NHs(qg)
o Thém Nz hodac Hz vao hé: Can bang chuyén dich sang phai (chiéu thuén)
dé tao thém NHs.
o LAy b6t NHs ra khai hé: Can bang chuyén dich sang phai (chiéu thuan) dé
bu lai lvgng NHs da mat.
o Thém NHs vao hé: Can bang chuyén dich sang trai (chiéu nghich) dé phan

huy NHs.

2. Anh hudéng cta ap suat (déi véi phan tng cé chat khi)

e Quy tac:
o Khi tang ap suat chung cta hé, can bang chuyén dich theo chiéu lam gidm
s6 mol khi (gidm ap suét).
o Khi gidm ap suat chung ctia hé, cadn bang chuyén dich theo chiéu lam tang
s6 mol khi (tdng ap suat).

o Néu téng s6 mol khi ¢ hai vé& bang nhau (An = 0) hodc phan ting khéng cé

chat khi, dp suat khong anh hudng dén chuyén dich can bang.

e Vi du:
1. Phan Ung N2(g) + 3H2(g) = 2NHs(g). T6ng mol khi vé trai la 4, vé phai la 2.

— Khi tang ap suat, can bang chuyén dich sang phai (chiéu gidam s6é mol
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khi).

2. Phan (ng Hz2(g) + l2(g) = 2HI(g). T6ng mol khi hai v& bang nhau (2 mol).

— Thay d6i dp suat khéng lam chuyén dich can bang nay.

3. Anh huéng cta nhiét dé

P& xét dnh hudng cla nhiét d6, can biét phan ng la tda nhiét (AH 0) hay thu

nhiét (AH > 0).

e Quy tac:
o Khi tang nhiét d, can bang chuyén dich theo chiéu phan ing thu nhiét
(lam gidm nhiét do).
o Khi gidm nhiét do, can bang chuyén dich theo chiéu phan ng tda nhiét

(lam tang nhiét do).

e Vi du:
1. Phdn (ng téng hop NHs: N2(g) + 3H2(g) = 2NHs(g), AH 0 (tda nhiét).
— DE& tang hiéu suat tao NHs, can gidm nhiét d6. Can bang sé dich chuyén

sang phai (chiéu tda nhiét).

2. Phan ung nhiét phan CaCOs: CaCOs(r) = CaO(r) + C0O2(g), AH > 0 (thu
nhiét).
= D& phan (ng xay ra, can cung cap nhiét dd cao. Can bang sé dich

chuyén sang phai (chiéu thu nhiét).
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4. Vai tro cua chat xuc tac

e Quy tac: Chat xic tac lam tang toéc do ca phan Ung thuén va phan Ung
nghich véi mdc doé nhu nhau.
o Két qua: Chat xuc tdc khéng lam chuyén dich cdn bang héa hoc ma chi

gilp hé nhanh chéng dat dén trang thai can bang.
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Bang tong két cac yéu té anh hudéng dén can bang héa hoc

Tac déng Chiéu chuyén dich can bang

Tang nong do chat tham
Chiéu thuan (=)

gia
Nong do
Tang nong do chat san
Chiéu nghich («)
pham
Tang ap suat Chiéu lam gidm sé mol khi
Ap suat (chat Gidm &p suat Chiéu lam tang s& mol khi
khi) . , L
S6 mol khi 2 vé bang
Khong chuyén dich
nhau
Chiéu phan (ng thu nhiét (AH
Tang nhiét db
> 0)
Nhiét do
Chiéu phan Gng tda nhiét (AH
Gidm nhiét db
0)
Khong lam chuyén dich can
Chat xuc téc Thém vao

bang
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IV. Bai tap van dung

Bai 1: Cho 0.4 mol SOz va 0.6 mol Oz vao mét binh kin dung tich 1 lit dugc gilr &
nhiét d6 khéng doi. Phan Gng xdy ra: 2502(g) + 02(g) = 250s3(g). Khi phan ng
dat trang thai can bang, lugng SOs trong binh la 0.3 mol. Tinh hang sé can bang

K. cua phan Unag.
Giai:

2SO?(g) + O?(g) ? 2SO?(g) Ban ??u (M: 0.4 0.6 0 Ph?n ?
ng (M: 0.3 0.15 0.3 Can b?
ng (M: 0.4-0.3=0.1 0.6-0.15=0.45 0.3

Nong d6 céc chat & trang thai can bang: [SOz2] = 0.1 M; [02] = 0.45 M; [SOs] =
0.3 M. KC = [SO3]? / ([SO2]%[02]) = (0.3)? / (0.1%2 * 0.45) = 0.09/ (0.01 * 0.45) =

20.

Bai 2: Cho can bang hda hoc sau: N204(g) = 2NO2(g). Biét ¢ 25°C, hang s6 can

bang K. =4.63x107. Tinh Kp cta phan ng & nhiét d6 nay.
Giai:

T =25+ 273.15=298.15 K.

An = (s6.mol khi san pham) - (s6 mol khi tham gia) =2 -1 = 1.

Ap dung céng thuec: Kp = KC(RT)An

KIO = (4.63 x 1073) *(0.0821 * 298.15)! = 0.113.

Bai 3: Cho cén bang: C(r) + CO2(g) = 2CO(g), AH = 172 kJ/mol. Can bang sé
chuyén dich theo chiéu nao néu:
a) Tang nhiét d6?
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b) Thém khi CO2 vao hé?

c) Tang ap suat?

d) Dung chat xuc tac?

Giai:

a) Phan (ng thu nhiét (AH > 0), nén khi tdng nhiét do, can bang chuyén dich
theo chiéu thuan (-).

b) Thém CO2, can bang chuyén dich theo chiéu lam gidm néng do CO:, tic la
chiéu thuan (-).

c) Tong sé mol khi vé trai la 1, vé phai la 2. Khi tang ap suat, cédn bang chuyén
dich theo chiéu lam gidm s6 mol khi, tic la chiéu nghich («).

d) DUng chat xuc tac khéng lam chuyén dich cén bang.
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