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I. Phén irng mét chiéu va phan ing thuin nghich
1. Phan tng mot chiéu
Xét phan tmg ddt chay khi methane trong khi oxygen:
CHs + 20, — CO; + 2H,0
Khi d6t chéy khi meghane, thu duoc san phém la carbon diﬁoxide va hoi np’éq. Trong diéu kién
nay, cac chat san phdm khong phan tmg dugc voi nhau dé tao thanh chat dau. Phan tmg nhu

trén dugc goi 1a phan trng mot chieu.

Phuong trinh hoa hoc cua phan img mot chiéu dugc biéu dién bang mot miii tén chi chiéu phan
ung.

Vi du: NaOH + HCI — NaCl + H,O

2. Phan tng thuan nghich

O nhiét 46 445°C, trong binh chira hdn hop H» va I, xay ra dong thoi hai phan Gng:
(1) H2 + 1, — 2HI
(2) 2HI — Hz + 15

Trong phan tng trén, khi H, tac dung voi Iz tao thanh HI, ddng thot HI lai phan huy tao thanh
I, va Hz nén du thoi gian kéo dai bao 1au, phan trng van khong thé xay ra hoan toan.

Phan tng gitra Hz va | trong diéu kién trén duoc goi 1a phan ing thuan nghich va duoc biéu
dién bang phuong trinh hoa hoc:

Hz (9) + 12 (9) = 2HI (9)

Phdn teng thudn nghich la phan ieng xdy ra theo hai chiéu ngwoc nhau trong ciing diéu
kién.

Phuong trinh hoa hoc ctia phan (mg thuan nghich dugc biéu dién bang hai nira mili tén nguoc
chiéu nhau. Chi€u tur trai sang phai 1a chiéu phan tng thuan, chiéu tir phai sang trai la chicu
phan g nghich.

Trong thyc té, cic phan (mg thuan nghich xay ra khong hoan toan bai vi trong ciing mét diéu
kién, cac chat phan ung tdc dung vdi nhau tao thanh cac san pham (phan trng thuan), dong thoi
cac chat san pham lai tdc dung v6i nhau tao thanh cac chat ban dau (phan ung nghich).

II. Cén béng hoa hoc

1. Trang thai can bang
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Trang thdi cén bing ciia phén irng thudn nghich la trang thdi tai dé toc dp phén irng thugn

béng toc dp phdn irng nghich.

Can bang hoa hoc 1a mot can bang dong, cac chat tham gia phan Gng lién tuc phan tng véi
nhau dé tao thanh san pham va c4c chat sdn pham ciing lién tuc phan trng v&i nhau dé tao thanh
cac chat dau nhung véi toéc do bang nhau nén ¢ trang thai can bang, nong do cac chat khong

thay doi.

2. Hang s6 can bing

a) Biéu thiic ctia hang s6 can bang
Xét phan tng thuan nghich tong quat:

aA+bB=cC+dD

O trang thai can bang, hang sd can bang (KC) ctia phan tmg dugc xac dinh theo biéu thuc:

K. - 11D
A" [B]

Trong do: [A],[B],[C],|D] la nbng dé mol clia cdc chat A, B, C, D & trang thdi cén bdng; a, b, c,

d |l hé s6 ti lugng cla cdc chét trong phudng trinh hod hoc cla phdn Ung.

Thuc nghiém cho thdy: hdng sé can bang cia mét phdan Ung thuén nghich chi phu thuéc vao

nhiét d6 va bdn chdt cta phadn Ung.

Vi du: Trong phan ing thuén nghich: H, (g) + |, (g) = 2HI (g), hdng sé cdn bdng dugc viét bang

biéu thirc sau:

D6i vai cdc phdn Ung cé chdt ran tham gia, khdng biéu dién néng dé chdt rdn trong biéu thic
hdng s6 can bdng.

Vidu: C (s) + COz (g) = 2CO (g)

co)?
K sl
“ 7 [co,

b) Y nghia clia héing s6 cén béing
Hdang s6 cdn bdng K¢ phu thudc vao ban chdat phan Ung va nhiét dé.

L c)° D" , e .
Biéu thic xdc dinh hdang s6 c@n bdng K¢ = - L — cho thay: K¢ cang I6n thi phdn Ung thuén

(A" [B]

cang chiém uu thé hon va ngudc lai, K. cang nhé thi phdn Uing nghich cang chiém uu thé haon.
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III. Céc yéu t6 anh hwéng dén sw chuyén dich cin bang hoa hoc
1. Anh huong cua nhiét do

Khi tang nhiét dg, can béng chuyén dich theo chiéu lam giam nhié¢t dg, tuc la chiéu phan trng

n (&.H” = () I W cr o an s ea s Al 4A s
thu nhiét r-o298 - , nghia 1a chiéu lam gidm tdc dong cua viéc tang nhiét d§ va nguoc
lai.

2. Anh hudng cta ndng do

Khi ting ndong do mot chat trong phan g thi can bang hoa hoc bi pha v& va chuyén dich theo
chi€u lam giam nong do cua chat do6 va nguogc lai.

3. Nguyén li chuyén dich can bang Le Chatelier

Qua viéc nghién ctru cac yéu té anh huong dén can bang, nha khoa hoc nguoi Phap Le Chatelier
da dua ra mot nguyén li mang tén 6ng nhu sau:

"M@t phdn teng thudn nghich dang ¢ trang thdi cdn bang, khi chiu mét tic dpng bén ngoai
lam thay doi nong do, nhiét dj, ap sudt thi can bang sé chuyén dich theo chiéu lam giam
tac dong bén ngoai do."

Nguyén li chuyén dich can bang Le Chatelier co y nghia rat 16n khi duoc van dung vao ki thuat
cong nghiép hoa hoc. Nguoi ta co the thay d6i cac diéu kién dé chuyén dich can bang theo
chiéu mong mudn, 1am ting hiéu suat cua phan tng.

Vi du: Trong cong nghiép, ammonia duoc tong hop theo phan tng:
N> (g) + 3H> (g) = 2NH3 (g) A, Hys = —98.1 (kJ)

Yéu té dp sudt: Theo phuong trinh hod hoc ctia phan tng trén, khi phan tng xdy ra lam giam
sé mol khi cua h¢. Do do, theo nguyén li Le Chatelier, khi tang ap sut thi can bang trén thyc
té chuyen dich theo chiéu thuan, tic 1a theo chiéu tao ra nhiéu ammonia hon. Thyc té, phan
g tong hop ammonia thuong duoc thuc hién ¢ ap suat khoang 200 bar.

Yéu t6 nhiét do: Phan ng trén 14 phan tng toa nhiét. Do d6, dé can bang chuyén dich vé phia
tao thanh ammonia, can thuc hi€n phan rng & nhiét d¢ thap. Tuy nhién ¢ nhié¢t do thap, toc do
cua phan tng nay rat chAm. Vi vay thuc té, ammonia duoc tong hop & nhiét do khoang 450°C.

Ngoai ra, dé ting toc d6 phan tng, nguoi ta sir dung chat xuc tac 1a bot Fe.
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