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BAI 1. KHAI NIEM VE CAN BANG HOA HQC

I. PHAN UNG MOQT CHIEU, PHAN UNG THUAN NGHICH
1) Phin tng 1 chiéu:
-Trong diéu kién x4c dinh, phan Gng xay ra tir cac chat tham gia phan tng tao thanh chat san pham va cac
chét san pham khong phan tng dugc voi nhau dé tao thanh chit dau duoc goi 1a phan tng mot chiéu.
- Ki hiéu: 12 mot miii tén chi chiéu tir trai sang phai “—> ”
- Vidu: Fe(s) + 2HCI (ag) — FeCl(aq) + Hz (g).
2) Phan ung thuin nghich:
- Phéan (g thuan nghich 13 phan tng xdy ra theo hai chiéu huéng ngugc nhau trong cung diéu kién.

A
- Ki hiéu la hai ntra miii tén nguoc chiéu nhau %

{ Phfn eng thubn: N, +3H, ¥43% 2NH,

Vi N2 +3H,% "M 2NH, F’hThﬁng nghlzh: 2NH, %438 N +3H,
- Trong thuc té, cic phan tmg thuan nghich xay ra khong hoan toan béi vi trong ciing mot diéu kién, cac
chat phan tng tac dung véi nhau tao thanh cic chéat san pham (phan tng thuan), dong thoi cac chét san
phém lai tdc dung v4i nhau tao thanh cac chét ban dau.

@ Vi du 1. Phan tng nao sau day la phan tng thuan nghich?

A. 2KCIO; —— 2KCl + 30.. B.Na(2) + Ox(g) | I 2NO(g).

C. CH4 + 202 ‘-__} COz + 2H20 D. Fe + 2HCI — F€C12 + Hz.
Vi du 2. Hai thi nghi¢ém sau déu dugc thyc hién ¢ cung mot diéu kién (binh kin dung tich 10 L, nhiét do
445 °C):

Thi nghiém 1: Cho 1 mol H, va 1 mol I, vao binh kin. Két qua thi nghiém cho thdy du thoi gian phan tng
kéo dai bao 1au thi trong binh van chi tao ra 1,6 mol HI; con du 0,2 mol H, va 0,2 mol I,.

Thi nghiém 2: Thi nghiém 2: Cho 2 mol HI vao binh. Két qua thi nghiém ciing cho thdy du thoi gian phan
ung kéo dai bao lau thi trong binh van chi tao ra 0,2 mol H, va 0,2 mol L; con du 1,6 mol HI.

Thuc hién yéu cau sau:

a) Viét phuong trinh hod hoc ciia cac phan (g xdy ra trong thi nghiém 1 va thi nghiém 2.

b) Trong ca hai thi nghiém trén, du thoi gian phan tmg kéo dai bao 1au thi cac chat ddu déu con lai sau
phan ung. Giai thich.

bap an:

a) Phuong trinh hod hoc cua cac phan trng xay ra:

- Trong thi nghi¢m 1: Hy(g) + I(g) = 2HI(g).

- Trong thi nghiém 2: 2HI(g) = Ha(g) + L(g2).

b) Trong ca hai thi nghiém trén, du thoi gian phan ng kéo dai bao lau thi cac chat dau déu con lai sau
phan tng. Do hai phan Ung trén la phan ung thuan nghich, trong cung mot diéu kién, cac chat phan ung
tac dung v6i nhau tao thanh cac chit san pham (phan tng thuan), dong thoi cac chat san pham lai tac
dung véi nhau tao thanh cac chat ban dau (phan Gmg nghich).

Vi du 3. Viét phuong trinh hoa hoc cta phan tng xay ra trong cac trudng hop sau:

a) Phan tng x4y ra khi cho khi Cl, tdic dung véi nudec.

a) Qua trinh hinh thanh hang dong, thach nhii 1a mot vi du dién hinh vé phan ung thuan nghich trong tu
nhién. Nudc ¢6 chira CO, chay qua d4 voi, bao mon da tao thanh Ca(HCOs), (phan tng thuan) gbp phan
hinh thanh cac hang dong. Hop chit Ca(HCO:s), trong nudc lai bi phan huy tao ra CO, va CaCO; (phan
ung nghich), hinh thanh cac thach nhii, mang d4, cot da.

bép an:

a) Cly(aq) + H.O(/) = HCl(aq) + HC1O(agq).
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b) CO,(aq) + HO(/) + CaCOs(s) = Ca(HCOs)1(ag).
Vi du 4. Nhan xét nao sau day khong dung?
A. Trong phan (g mot chiéu, chat san pham khong phan mg dugc véi nhau tao thanh chét dau.
B. Trong phan tmg thuan nghich, cac chét san pham c6 thé phan Gng véi nhau dé tao thanh chat dau.
C. Phan tng mot chiéu 13 phan Gmg ludn xay ra khong hoan toan.
D. Phéan tng thuan nghich 1a phan tmg xdy ra theo hai chiéu trai nguoc nhau trong cting diéu kién.

II. CAN BANG HOA HQC

1) Trang thai cAn bang:

Trong thi nghiém trén, luc dau phan tng
thuan cé téc do 16n hon phan (rng nghich
va uu tién tao ra hydrogen iodide. Theo thoi
gian, tdc d6 phan tng thuan giam dan, téc
@6 phan tng nghich tang dan dén khi téc 6
hai phan tng béng nhau (Hinh 1.1). Tai thoi
diém nay, s6 mol cla cac chéat hydrogen,

Trang thai can béng

T6c dé phan tng

iodine, hydrogen iodide khéng thay déi nra. -
Pay la thoi diém phan (rng thuan nghich dat ol
6 EE thai ca pb 5 9 ) gni ' Hinh 1.1. Sw bién thién téc db phan g
ol ang ha) can.bang. thuan va phan trng nghich theo thoi gian
- Trang thai can bang cua phan Gng thuan nghich 1a trang thai ma tai d6 téc d6 phan tng thuan bang tdc
dd phéan rng nghich (ﬂt - r]”).

- Can bang hoa hoc 1a mot can bang dong, phan tmg van dién ra theo 2 chiéu nhung véi toc d6 bang nhau
nén & trang thai can bang ndng do6 cac chat khong thay doi.
T i'.'l;.:i.r
- Vi du: Cho phan rmg thuan nghich: N, +3H.7 2NH,
In—kC O n,,n, : Téc @ phin eng thubh, téc & phin eng nghith
C T rong @ fk, k¢ Heing s téc @ phin ong

n =k.C s
A NHz Cy..Cy. . Gy, » Nang @ mol
1 Thoi diém ban dau: " ime M = 0 WV giIMdGh, 0, Tng dony

; C:
Saulthéi gianthon, =n ® k C, .C =k C, ® LT
- . k., C.CF

+
2) Hang so0 can bang:
a) Biéu thirc ciia hang so can bang:

A
- Cho phan ung thuén nghich: aA + bB £ cC+dD
s N DI K. : Hag soiad bag
- Oltraing thaucaa baeg: |K . = m - o ‘g Lo )
- [AT.[B] [A] [B], [C], [D]: noag ficanol cua A, B, C, D
+ Thyc nghiém cho théy: héng s6 can béng K¢ ctia mét phan tng thuan nghich chi phu thudc nhiét 46 va
ban chét cua phan tng.
+ Péi voi phan Gng c6 chit ran tham gia, khong biéu dién néng d6 cua chit ran trong biéu thirc hing sb
_[coF

. i
cin bing, Vidy: C (5)+ CO: () ¥ T 2C0 (g) [Co,]1

b) Y nghia ciia hing s can bang:
- Hang s6 can bang K¢ phu thudc vao nhiét d§ va ban chat cia phan tng.
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- K¢ cang 16n thi phan tng thudn cang chiém uu thé, K¢ cang nho thi phan img nghich cang chiém uu the.

—
P
@ Vi du 1. Xét phan tng thuan nghich: Ha(g) + I(g) = 2HI(g).
S liéu vé su thay ddi s6 mol cac chat trong binh phan tmg & thi nghiém 1 dugc trinh bay trong Bang 1.1
dudi day:

Bing 1.1. S6 mol cdc chit trong binh phan vmg ciia thi nghiém 1 thay doi theo thoi gian

Théi gian

(aidy) to & t, ty t tg £,
SémolH, | 1,0 0,6 0,4 0,3 0,2 0,2 0,2 0,2
S6 mol |, 1,0 0,6 0,4 0,3 0,2 0,2 0,2 0,2
Sé mol HI 0 0,8 12 1,4 1,6 1,6 1,6 1,6

Thyec hién cac yéu cau:

a) V& db thi biéu dién su thay d6i s mol cac chit theo thoi gian.

b) Tir d6 thi, nhan xét vé su thay d6i s6 mol cua cac chét theo thoi gian.

¢) Viét biéu thirc dinh luat tac dung khéi luong ddi voi phan tng thuan va phan Gng nghich, tir d6 du
doan su thay d6i tbc do ctia mdi phan tng theo thoi gian (biét cac phan Gng nay déu 1a phan Gmg don

gian).
d) Bat dau tur thoi diém nao thi s6 mol cac chat trong h¢ phan rng khong thay doi nira?
bép an:
a) Do thi:
18
16 s6 mol HI
14
12
1
0.8
0.6
04 ]
02 s6 mol I hodic Ha
0
to 5] t2 1 £1 ty ts too

b) S6 mol H, va I, giam déan tir 1,0 — 0,2 mol trong khoang thoi gian tir t, dén ts; s6 mol khong doi bang
0,2 mol tir t4 tré di.

S6 mol HI ting dan tir 0 — 1,6 mol trong khoang thoi gian tir t dén ti; s6 mol khong d6i bang 1,6 mol tir
ts tré di.

¢) Biéu thuc dinh luat tac dung khdi lugng: d6i voi phan tng thuan: v = k.[H,].[1,]; voi phan tng nghich:
v = k.[HI]>. Theo thoi gian, téc d6 phan tng thuin giam dan; tdc d6 phan tng nghich ting dan dén khi toc
d6 hai phan trng bang nhau.

d) Bit dau tir thoi diém t, thi s6 mol cac chat trong hé phan ing khong thay doi nita.

Vi du 2. Cho phan tng: 2HI(g) = Ha(g) + Ix(g).

a) V& dang db thi biéu dién téc d6 ctia phan tmg thuan va phan Gng nghich theo thoi gian.

b) Xac dinh trén d6 thi thoi diém phan tGng trén bat dau dat dén trang thai can bang.

a) Do thi:
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Téc d6 phan tmg

Trang thai cin bang

»
>

Thoi gian

b) Phan Uing bt dau dat trang thai can bé“mg duoc biéu bién tai diém A trén dd thi.
Vi du 3. Cho c4c nhan xét sau:

a) O trang thai can bang, téc d6 phan g thuan bang toc do phan g nghich.

b) O trang thai can bang, cac chit khong phan ing véi nhau.

¢) O trang thai can bang, ndng d6 cac chit san pham ludn 16n hon ndng d6 cac chit dau.

d) O trang thai can bang, nong do cac chat khong thay doi.
Céc nhan xét ding la

A. (a) va (b). B. (b) va (c). C. (a) va (c). D. (a) va (d).
Vi du 4. Xét phan trng thuan nghich: Ha(g) + I(g) = 2HI(g)
Thyc hién phan Ung trén & trong binh kin, ¢ nhiét 46 445°C véi cac néng dd ban dau khac nhau. SO liéu
vé ndng d6 cac chét ¢ thoi diém ban dau va trang thai can bang trong cac thi nghiém duoc trinh bay trong
Béang 1.2.
Bing 1.2. Nong dé cdc chdt cia phdan tmg Hx(g) + 1(g) 2 2HI(g) & thoi diém ban dau va ¢ trang théi
can bang.

Nbng d6 cac chat & thoi diém Noéng do cac chat & trang thai
ban dau (mol/L) can bang (moliL)
HL I, HI H, I, HI
Thi nghiém 1 0,1 0,1 0 0,02000 | 0,02000 | 0,16000
Thi nghiém 2 0,1 0,2 0 0,00532 | 0,10532 | 0,18936
Thi nghiém 3 0,3 0,1 0 0,20290 | 0,00290 | 0,19420
[HI
Tinh gia tri [HL L] & méi thi nghiém, nhan xét két qua thu duoc.
Dap an:
- Thi nghiém 1:
[HI]? 0,16°
KC — = —
[H,][I,] 0.02.0,02
- Thi nghiém 2:
_[HIP . 018936°
© [H,][I,] 0,00532.0,10532
- Thi nghiém 3:
_[HIP . 0.19420°

© " [H,]I,] 0.20290.0,00290

Nhan xét: Hang s6 can bang K¢ & mdi thi nghiém bang nhau.
Vi du 5. Viét biéu thirc hang s cin bang cho cac phan mg sau:
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a) Phan tng tong hop ammonia: No(g) + 3Ha(g) = 2NH;(g).
b) Phan trng nung voi: CaCO;(s) = CaO(s) + COx(g).
Dép an:

O O[NHT

RIS

b)&=KOJ

Vi du 6. Cho hai phan tng thuan nghich sau:

(DHi() + L@ ¥ T 2HI()
1 1
@ 2H(g)+ 2 L@ * T Hg)
a) Viét biéu thire tinh hang s6 can bang (Kc) ctia hai phan tmg trén va cho biét chung c6 bang nhau
khong?
b) Néu hing s6 can bang ctia phan mg (1) bang 64 thi hang s6 can bang ctia phan tmg (2) bang bao nhiéu
xét & cung nhiét do?
bap an:
L )
(a) [“3 ][[] ; [H:]: '[[’-]: = Hai hing sb can bang nay khong bang nhau.
(b) Theo },/ (a) ta co: Kc(l) = (K(‘,(z))z = khi KC(l) = 64 thi Kc(z) =8.
Vi du 7. Hang s6 can bang K¢ ciia mot phan tmg thuan nghich phu thudc vao yéu td nio sau day?

A. Nong db. B. Nhiét do. C. Ap suét. D. Chat xuc tac.
Vi du 8. Methanol (CH;OH) 1a nguyén li€u quan trong trong cong nghi¢p hoa
2 r \ H
hoc. Dua vao hang s6 can bang cta cac phan ung ¢ 25°C, hay lua chon phan \ @
tng thich hop dé diéu ché CH;OH. Giai thich? Qo
~OR / \ H
(1) CO(g) +2Hy(g) ¥ t CH;0H(g) K¢ =2,26.10 S
(2) COx(g) + 3Ha(g) # T CH,OH(g) + HO(g)  Kc=827.10"
Pap an:

Phan tmg (1) 13 phan Gng thuan nghich c6 K¢ = 2,26.10* rit 16n so véi 1 nén phan tmg thuan dién ra thuin
loi hon rat nhiéu so véi phan tmg nghich = cac chét & trang thai can bang chi yéu 1a chat san pham =
Phan tmg (1) thich hop dé diéu ché CH;OH trong cong nghiép.

III. CAC YEU TO ANH HUONG PEN CHUYEN DICH CAN BANG HOA HQC

1) Anh hwéng cia nhiét do:
C S AHL <0 1
: + Khi giam nhiét do, can bang chuyén dich theo chiéu (~r ", phan g toa nhiét). |

[¢]
| .+ Khi tang nhiét dg, cén bang chuyén dich theo chiéu (3' Hae > 0 , phan Gng thu nhiét). |

2) Anh hu’O’ng ciia nong do:
I[_+ Khi ting nong d6, can bang chuyén dich theo chiéu lam giam nong do chét do. 1|
| + Khi gidm ndng d9, can bang chuyén dich theo chiéu lam tang nong dd chat do. |
| (qu y: Tang hay giam heong chdt rdan khéng lam chuyén dich cén bang) |

3) Anh huéng ciia ap suat:

[_+_K_hl_t£1§ p sudt, can bang chuyén dich theo chiéu lam giam s mol khi. !
| +Khi glam ap sudt, can bang chuyén dich theo chiéu lam tang s6 mol khi.

: (Luu y: Dbi v6i hé phan tmg thuin nghlch ma co tong sb phan tir khi & phan ng thuan bang tong s

| phan tir khi & phan Gmg nghich, thi ap suat khong 1am chuyén dich can bang.)

O~
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4. Vai tro cia chat xic tac:
- Chét xuc tac khong anh hudng dén can bang hoa hoc.
- Vai trd chét xuc tac 1a 1am tang téc d6 phan tng thuan va phan g nghich véi s 1an bang nhau.
- Khi chua cin bang thi chat xuc tac 1am cho can bang thiét 1ap nhanh hon.
5. Nguyén li chuyén dich cin bang Le Chatelier (Lo Sa-to-li-é):
- Mot phan tng thuan nghich dang & trang thai cin bang, khi chiu su tac dong tir bén ngoai lam thay doi
ndng do, nhiét do, ap sut thi cAn bang s& chuyén dich theo chiéu 1am giam tac dong do.
- Nguyén li chuyén dich can bang Le Chatelier c6 y nghia rat 16n khi duoc van dung vao ki thuat cong
nghiép hoa hoc. Nguoi ta c6 thé thay dbi cac didu kién dé chuyén dich can bing theo mong mudn, lam
tang hiéu suat phan tmg.

A\

/fzxg
=2~ Vidu 1. Thi nghiém 1: Anh hudng cia nhiét do dén sur chuyén dich can béng:
2NO,(g)f T N.O,(g), A HL <0

(Mau nau do) (Khong mau)
Chuan bi: 3 dng nghiém (1), (2), (3) chira khi NO, (c6 mau gidng nhau), 1 cdc nudc da, 1 cde nude nong
(70 — 80°C).
+ Ong nghiém 1: Dung dé so sanh.
+ Ong nghiém 2: Ngam vao cdc nudc da khoang 1 — 2 phut
+ Ong nghiém 3: Ngam vao cdc nude néng khoang 1 — 2 phut
Lueu y: NO, 13 khi doc, cha y nit kin dng nghiém.

" ]

() 1) (3)

Nudéc néng

Nudc da
\H

Hinh 1.2. Anh huéng ctia nhiét dé dén chuyén dich can bang 2NO; ——— N,04
Quan sat sy thay doi mau sdc ciia khi trong cdc ong nghiém va hoan thanh vao vé theo mdau bang sau:
Tac dong Hién tuong Chiéu chuyén dich can Chiéu chuyén dich can
bang (thuan/ nghich) | bang (toa nhiét/ thu nhiét)

Tang nhiét do

Giam nhiét do

- Thi nghiém 2: Anh hudng cta nhiét do dén su chuyén dich can bang:
CH.,COONa + H?Of ) CH.,COOH + NaOH AHl =0

Chudan bi: dung dich CH;COONa 0,5M, phenolphthalein; cde nude nong, cde nude da, 3 éng nghiém.
Tién hanh:

- Cho khoang 10 mL dung dich CH;COONa 0,5 M vao cdc thuy tinh, thém 1 — 2 giot phenolphthalein,
khudy déu.

- Chia dung dich thu duoc vao 3 dng nghiém. Ong nghiém (1) dé so sanh, éng nghiém (2) ngdm vao cdc
nude da, ng nghiém (3) ngam vao cdc nudc ndng.
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2)

Dungdich
CH;COONa +
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phenolphthalein

=gy

M

(3)

1 ‘ Nudc néng
s

Hinh 1.3. Anh hudng cla nhiét db dén suw chuyén dich can bang

CH,COONa + H,0 = CH,COOH + NaOH

Quan sat sw thay doi mau sac cua dung dich trong cdac ong nghiém va hoan thanh vao vo theo mau bang

sau:
Tac dong Hién tuong Chiéu chuyén dich can |  Chiéu chuyén dich cén
bang (thuan/ nghich) | béng (toa nhiét/ thu nhiét)
Tang nhiét do
Gidm nhiét do
bap an:
Thi nghiém 1:
Tac dong Hién tuong Chiéu chuyén dich can | Chiéu chuyén dich can
bang (thuan/ nghich) | bang (toa nhiét/ thu nhiét)
Tang nhiét do Mau khi trong 6ng Nghich Thu nhiét
nghiém dam dan lén
Giam nhiét do Mau khi trong 6ng Thuan Toa nhiét
nghi¢m nhat dan di
Thi nghiém 2:
Tac dong Hi¢n tuong Chiéu chuyén dich can Chiéu chuyén dich can
bang (thuan/ nghich) | bang (toa nhiét/ thu nhiét)
Tang nhiét do Dung dich trong 6ng Thuan Thu nhiét
nghiém dam mau hon
Giam nhiét do Dung dich trong 6ng Nghich Toa nhiét
nghiém nhat mau hon
Vi du 2. Cho céc can bang sau:
A HL, =170k]

CaCOs(s) = CaO(s) + COx(g)

2S0,(g) + Oa(g) = 2S0x(g) A Hy, = —198kJ

Néu tang nhiét dJ, cac can béng trén chuyén dich theo chiéu nao? Giai thich.
bap an:

1. AHy =170k o o Chidy thun thu nhiét,

Khi ting nhiét o, can bang chuyén dich theo chiéu thudn, tirc 13 chiéu phan tng thu nhiét, nghia 14 chiéu
lam giam tac dong cua viéc tang nhiét do.

o AHu =195k _ o chidg thuan toa nhiét.

Khi ting nhiét do, can bang chuyén dich theo chiéu nghich, tirc 1a chiéu phan tng thu nhiét, nghia 1a
chiéu 1am giam tac dong cua viéc tang nhiét do.
Vi du 3. Thi nghiém: Anh hudng ciia nong do dén sur chuyén dich can bang:

CH.COONa+ HEOf *t CH,COOH + NaOH

- Cho m¢t vai giot phenolphthalein vao dung dich CH;COONa, lac déu, dung dich c6 mau héng nhat.
- Chia dung dich thu duogc vao ba 6ng nghiém véi thé tich gin bang nhau.
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+ Ong (D) dé so sanh; 6ng (2) thém vai tinh thé CH;COONa; 6ng 3 thém mot vai giot dung dich
CH;COOH.

e 3

Tothné o X Rinadi
CH,COONa ser vt e 3
& [=7) @ 1 3
! - '
| -
|
- Dungdich__| !
CH,COONa +
phenolphthalein | | i o

Hinh 1.4. Anh hudng ctia néng &6 &8n su chuyén dich c&n bing
CH,COONa + H,0 = CH,COOH + NaOH

Quan sat sw thay doi mau sdc cia dung dich trong cdc ong nghiém (Hinh 1.4) va hoan thanh vdo vé theo
mau bang sau:

Tac dong Hién tuong Chiéu chuyén dich can | Chiéu chuyén dich cén
bang (thuan/ nghich) | bang (ting/ giam ndng do)
Tang nong do
CH3;COONa
Tang nong do
CH;COOH
Dép an:
Tac dong Hién tuong Chiéu Chuyén dich can Chiéu chuyén dich can
bang (thuan/ nghich) | bang (ting/ giam ndng do)
Tang nong do Dung dich trong 6ng Thuan Giam noéng d6 CH;COONa
CH;COONa nghiém dam mau hon
Tang nong do Dung dich trong 6ng Nghich Giam nong d6 CH;COOH
CH;COOH nghi¢m nhat mau hon

Vi du 4. Ester 1a hop chét hiru co dé bay hoi, mot s6 ester duoc dung lam chét tao mui thom cho cac loai
banh, thuc pham. Phan tmg diéu ché ester 1a mot phan g thuan nghich:
CH;COOH(/) + C;HsOH(/) & CH;COOC,Hs(/) + HO(/)
Hay cho biét can bang trén chuyén dich theo chiéu nao néu
a) Tang nong do ctia C,HsOH.
b) Giam ndng do cia CH;COOC,Hs.
bap an:
a) Tang ndng do cua C,HsOH, cin bang s& chuyén dich theo chiéu thufn, tic chidu lam giam ndng do
cua CszOH
b) Giam nong d6 ciia CH;COOC,Hs, can bang s& chuyén dich theo chiéu thuén, tirc chiéu lam ting nong
do CH;COOC,Hs.
Vi du 5. Cho céc cin bang sau:
a) 250,(g) + Ox(g) = 2S0s(g)
b) CO(g) + H:0(g) = Ha(g) + COx(g)
¢) PCls(g) = Cly(g) + PCli(g)
d) CaCo (s) CaOis)+ COorg)

Néu tang ap sudt va gitr nguyén nhiét do, cic can bang trén chuyén dich theo chiéu nao? Giai thich.
bap an:
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a) Néu ting ap suat va giit nguyén nhiét do, can bang s& chuyén dich theo chiéu thuén, tic chiéu lam
giam &p suat (hay chiéu lam giam sé mol khi).
b) Néu tang 4p suat va giir nguyén nhiét do, can bang s& khéng chuyén dich, do d6i v6i phan (mg thuan
nghich c6 tong hé s ti lugng cta cac chat khi ¢ hai vé cua phuong trinh hod hoc bang nhau thi trang thai
can bang cua hé khong bi chuyén dich khi thay doi ap suat chung cua hé.
¢) Néu tang 4p suat va giit nguyén nhiét do, can bang s& chuyén dich theo chiéu nghich, tirc chiéu lam
giam ap sut (hay chiéu lam giam sé mol khi).
d) Hi(g) + Iig) = 2H(g) | | |
Néu tidng &p suat va gilt nguyén nhiét do, can bang s¢ khéng chuyén dich, do d6i véi phan tng thuan
nghich c6 tong hé sb ti lugng cta cac chat khi ¢ hai vé cua phuong trinh hod hoc bang nhau thi trang thai
can bang cua hé khong bi chuyén dich khi thay doi ap suat chung cua hé.
Vi du 6. Yéu t6 ndo sau day ludn luon khdng lam dich chuyén cin bang ctia hé phan tng?

A. Nhiét do. B. Ap suit. C. Nong db. D. Chét xuc tac.
Vi du 7. Trong cong nghiép, khi hydrogen duoc diéu ché nhu sau:
Cho hoi nuéc di qua than nung néng, thu duge hon hop khi CO va H, (goi 1a khi than uét):

N A HY,, = 130K
C(s) + H:0(g) = CO(g) + Hale) s (1)
Tron khi than w6t véi hoi nudce, cho hon hop di qua chat xuc tac Fe,Os:

CO(g) + H:O(g) = COx(g) + Ha(g) AHy = 42K o

a) Van dung nguyén 1i Le Chatelier, hiy cho biét can tac dong yéu t6 nhiét d6 nhu thé nao dé cac can
bang (1), (2) chuyén dich theo chiéu thuan.

b) Trong thuc té, & phan tng (2), luong hoi nudc dugce 1dy du nhiéu (4 — 5 1an) so véi khi carbon
monoxide. Giai thich.

¢) Néu ting ap sudt, can bang (1), (2) chuyén dich theo chiéu nao? Giai thich.

bap an:
a) Can bang 1: C(s) + H,O(g) = CO(g) + Ha(g)
AHY, = 130k)

>0 = Chiéu thuan thu nhiét.
Vay dé can bang (1) chuyén dich theo chiéu thuan can ting nhiét do cta hé.
Can bang 2: CO(g) + H,0(g) = COx(g) + Ha(g)

AUl aa L .
AHy =42k < 0 = Chiéu thuan toa nhiét

Vay dé can bang (2) chuyén dich theo chiéu thuan can giam nhiét do cua hé.

b) Trong thuc té, & phan tng (2), lugng hoi nudc duge lay du nhiéu (4 — 5 lan) so voi khi carbon
monoxide. Do:

+ Tang lugng hoi nudc = can bang chuyén dich theo chiéu thuan (tirc chiéu 1am giam lwong hoi nudc)
= tang hiéu suit thu khi hydrogen.

+ Ngoai ra, hoi nudc cé gia thanh ré hon va khong ddc hai so véi str dung lugng du carbon monoxide.

¢) Néu ting ap sudt, cic can bang (1) chuyén dich theo chiéu nghich.

(2) khong chuyén dich theo chiéu nao vi s6 mol khi & ca hai vé bang nhau.

Vi du 8. Nhii d4 duoc hinh thanh trong cac hang dong lién quan dén can bang sau day:

Ca(HCOs)y(aq) ¥ T CaCOs(s) + COz(aq) + HO(1)

Néu ndng d6 CO, hoa tan trong nudc ting 1én thi c¢6 thuan loi cho sy hinh thanh nhii d4 hay khong? Giai
thich.

bép an:

Néu ndng do CO, hoa tan trong nude ting 1én thi khong thuan loi cho su hinh thanh nhii da. Do nong do
CO, tang, can bang sé& chuyén dich theo chiéu lam giam ndng d6 CO,, tirc chiéu nghich.

Vi du 9. Khi hoa tan khi chlorine vao nudc tao thanh dung dich chlorine vao nudce tao thanh dung dich c6
mau vang lyc nhat goi 1a nuée chlorine. Trong nudc chlorine xdy ra can bang hoa hoc sau:
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ClL+H.O HCIO + HC

Acid HCIO sinh ra khong bén, dé bi phan huy theo phan tmg:
HCIO ——HCI+ O

Nudc chlorine s& nhat mau dan theo thoi gian, khéng bao quan duogc 1au. Van dung nguyén li chuyén dich
can béng hod hoc, hay gidi thich hién tugng trén.
Pap an:
Phan mg phan huy acid HCIO lam giam nong d6 ctia HCIO, can bang hoa hoc ctia phan ting xay ra trong
nudc chlorine s& chuyén dich theo chiéu thuan, chlorine s& phan tmg véi nudc dén khi hét, nén nudc
chlorine khong bao quan dugc lau.
Vi du 10. Trong co thé ngudi, hemoglobin (Hb) két hop véi oxygen theo phan mg thuan nghich duoc
biéu dién don gian nhu sau: Hb + O, = HbO,
O phoi, ndng do oxygen 16n nhat nén can bang trén chuyén dich sang phai, hemoglobin két hop voi
oxygen. Khi dén cac mo, ndng do oxygen thip, can bang trén chuyén dich sang tri, giai phong oxygen.
Néu thiéu oxygen & ndo, con nguoi c6 thé bi dau dau, chong mit.
a) Van dung nguyén li chuyén dich can bang Le Chatelie, em hiy dé xuat bién phap dé oxygen 1én nio
dugc nhiéu hon?
b) Khi 1én nui cao, mot sb nguoi cling gap hi¢n tugng bi dau dau, chéng mat. Dya vao can béng trén, em
hdy giai thich hién tugng nay.
bap an:
a) Bé oxygen 1én ndo nhiéu hon thi ham luong oxygen hit vao phdi cling phai nhiéu hon. Mot sd bién
phap dé xuat dé oxygen 1én nao nhiéu hon:
+ Tap thé duc va hit thé ding cach.
+ Giam lo 4u, cing thang va c6 ché do dinh dudng hop li.
+ Khong hut thude 14, tranh xa noi ¢6 khoi thude.
+ Bao vé moi truong khong khi trong lanh, tranh 6 nhiém khong khi.
+ Trong nhiéu cay xanh...
b) Khi 1én nli cao, mot $6 nguoi cling gdp hién tugng bi dau dau, chong mat. Do ¢ trén nli cao, ham
lugng oxygen lodng, dan dén khi dén cdc mo can bang: Hb + O, = HbO, chuyén dich theo chiéu nghich,
giai phong oxygen.
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[ CAC DANG TOAN TRONG TAM VE HANG SO CAN BANG K¢ ]

e Tinh hiing s6 cin bang Kc khi biét ndng d9 cac chit & trang thai can bing:

Xét phan tng thuan nghich sau: aA + bB H Hidy cC + dD

_ICT.IDF

“IATE [BET°
O trang thai can bang, hang sd can bang (Kc) tinh theo cong thirc: IAT.[B]
Trong d6: - [A], [B], [C], [D] la ndng dd cac chét & trang thai cAn bang.
-a, b, ¢, d 1 hé can bang trong phuong trinh.
Mot 56 lweu y:
- Péi voi phan tng c¢6 chit rin tham gia, khong biéu dién néng do chit rin trong biéu thic tinh hing s6
cin bang.
- Hang s6 can bang (K¢) chi phu thudc vao nhiét do va ban chit caa phan tng.
- Tai trang thai can bang, nong do cac chit khong doi.
- Hang s6 can bang 1a dai lugng khong thir nguyén (khong c6 don vi).
e Tinh nong d§ cac chit tai cac thoi diém khic nhau:
Xét phan ung thuin nghich sau:

Ke

mX+nYE@% pZ + qT

Ban dau : a b 0 0
nx px qx

Phan tng : X m m m
nx px qx

Canbang: a—x b-—m m m

Céc gia tri a, b, x 1a nong do cac chat.
{px |" qx |
'm /) | m)/

K, = : .
) cam | nx |

A ’ ’ [ ! * ]. l h H | o9 o , AL 2 A 7 - A .

Cong thuec tinh: * (gia su cac chat ¢ the khi hoac chat tan trong dung dich).

Vi du 1. Ammonia (NH;) duoc diéu ché bang phan tng: Na(g) + 3H,(g) = 2NHs(g)

O t°C, néng dd céac chit & trang thai can bﬁng la: [N,] = 0,45 M; [H,] = 0,14 M; [NH3] = 0,62 M.
Tinh hiang s6 can bang Kc ctia phan tng trén tai t °C.

bép an:

VBT 00 gy
[H:] _[}4:] 0.14°.0,45
Vi du 2. Cho phan Ung sau:

COCL{g) $ *T CO(g) + Clig) K =82-107{900K)
O trang thai can bang, néu ndng d6 CO va Cl, déu bang 0,15 M thi ndng d6 ctia COCl, 1a bao nhiéu?
bap an:
K, o LCONICLT 005015 oy 10 repen e 213005 g aqas v
[COCL] [COC] 8210 °
Vi du 3. Sulfur trioxide dugc tao thanh ]aﬁng cach oxi hoa sulfur dioxide bang oxygen hoic luong du
khong khi ¢ nhiét d§ 450 °C — 500 °C, chat xtc tac vanadium (V)oxide (V20s) theo phuong tinh hoa hoc:
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2500 + On § Moo A5G RS 25054, __ﬁnggB — —198,44
Nong d6 ban dau ctia SO, va O, twong mg 1a 4M va 2M. Tinh hing s6 can bang cuia phan tng, biét ring
khi dat trang thai can bang da c6 80% SO, di phan tng.
bép an:
[S0.] =4.806=32M.

Wkl =5 SR

280.(g) +  O.(g) 280, (g)
Ban déu: 4 2
Phan rng: 3,2 1,6 3,2
Can bang: 0,8 0,4 3,2
3.2°
K =—= — =41
RIS

Vi du 4. Cho 0,4 mol SO, va 0,6 mol O, vao mdt binh dung tich 1 lit dwoc giit & mot nhiét d6 khong doi.

Phan tng trong binh xay ra nhu sau: 250x(g) + O(g) # t 250s;(g)

Khi phan mg dat dén trang thai can bang, lugng SO trong binh 1a 0,3 mol. Tinh hing s6 can bang K¢ cta
phan tmg tong hop SO; ¢ nhiét do trén.

Dép an:

Do dung tich binh 1a 1 lit nén gia tri ndng d6 bang gia trj cua sé mol.

Cooommi_ 4 mp; Comma_ g6 M, [SO:]=03 M
PTHH: 2S0;,(g) + 01(g) = 2S0s(g)

Bandau: 04 0,6 M
Phanung: 0,3 «— 0,15« 0,3 M
Can bang: 0,1 045 03 M
SO 3
[o.] _ 0¥ .
Ke = [sO.] .[0.] 0.1.045

Vi du 5. Trong cong nghiép, hydrogen dugc san xuét tir phan tng:

CH(g) + H:0(g) /"' 3Hx(g) + CO(g)
(a) Tinh hing s6 cin bang K¢ cua phan tng trén & 760 °C.
Biét & nhiét do nay, tat ca cac chat déu & thé khi va néng dd mol cua CH4, H,O, H, va CO ¢ trang thai can
bang l1an lugt 13 0,126 M; 0,242 M; 1,150 M va 0,126 M.
(b) O 760 °C, gia st ban dau chi c6 CH, va H,O ¢6 ndng d6 bang nhau va bang xM. Xéc dinh x, biét nong
do cua H, ¢ trang thai can béng 1a 0,6 M.

Dép an:

_[H][co] nis00.020 -
@) -~ [CH.][H.O] 0.120.0,242
(b) CHi(g)+ H:0(g) §  3Hx(g)+ CO(g)
Ban dau: X X 0 0

Phantng: 02 <« 02 « 0,6 — 0,2
Canbang: x—0,2 x—-0,2 0,6 0,2

_ [H?]J'[CG] 628 06°0,2
“[CH,][H,0] T (x-02).x-02)
Vi du 6. Mot binh phan g c6 dung tich khong d6i, chtra hdn hop khi N, va H, v6i nong do tuong tng 1a
0,3 M va 0,7 M. Sau khi phan tmg tong hop NH; dat trang thai can bang & t°C, H, chiém 50% thé tich hdn
hop thu dugc. Hang sé can bang Kc ¢ t°C cua phan tng c6 gia tri 1a

K = %=0,283(nhEn); x = 0,117(loi v = 0,2)
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Pap an:
. Na(@+3H (" NH (g
Ban dau: 0,3 0,7

Phan tmg: x 3x 2x
Can bang: 0,3-x 0,7-3x 2x
7-3x NH. | 0,2 _
v,o=ly S0 o - N =3,125
2" 1-2x 2 = [N.].[H.] 0,204

IBAI TAP TU LUYEN|

PHAN I. Cu tric nghiém nhiéu phwong 4n lwa chon. Mdi cau thi sinh chon mét phuong an.
Cau 1. Phan tng thuan nghich 1a phan ung

A. phan tmg xay ra theo hai chiéu ngugc nhau trong cing diéu kién.

B. c6 phuong trinh hoa hoc dugc biéu dién bang miii tén mot chiéu.

C. chi xay ra theo mot chiéu nhat dinh.

D. xdy ra giita hai chat khi.
Cau 2. Phan tng nao sau day la phan tng thuan nghich?

A. Mg + 2HCI — MgCl, + H.. B.250,+0, 11 250,

C. C,H;OH + 30, — 2CO; + 3H,0. D. 2KCI0; — > 2KCl + 30..
Cau 3. Nhan xét nao sau day dang?

A. Trong phan tmg mét chiéu, chat san pham phan tmg duoc véi nhau tao thanh chit dau.

B. Trong phan tmg thuan nghich, cac cht san pham khong phan tng v6i nhau dé tao thanh chat dau.

C. Trong thyc té, phan tmg mot thuan nghich xay ra khong hoan toan.

D. Phan tmg thuan nghich 1 phan Gng xay ra theo hai chiéu trai nguoc nhau & hai diéu kién khac nhau.
Cau 4. Trang thai can bang cta phan tng thuan nghich 14 trang thai ma tai do:

A. ndng do cac chét bang nhau.

B. toc d6 phan tng thuan nho tdc d6 phan tmg nghich.

C. phan tng hoa hoc khong xay ra nita.

D. tdc d6 phan tng thuan bang téc d6 phan ing nghich.

Ciu 5. Cho 5 mol H, va 5 mol I, vao binh kin dung tich 1 lit va nung néng dén 227¢C . B4 thi biéu dién
su thay d6i ndng do cac chat theo thoi gian duoc cho trong hinh sau:

r s
10— ;

/E-\ Trang thai can bang
e 8,04
=

= B Nong dd hydrogen iodide ting

E den khi dat téi trang thai can bang

g 6+

=

o,
-8

g 40

<

e

< 5 Nong dd hydrogen va iodine giam

& den khi dat toi trang thai can bang
L I .,

z 0,68

0 >

Thot gian

Nong d6 cua HI & trang thai cin bang 1a
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A. 0,68 M. B. 5,00 M. C. 3,38 M. D. 8,64 M.
Cau 6. Tai nhi¢t d6 khong ddi, & trang thai can béng,
A. ndng do cua cac chét trong hdn hop phan g khong thay doi.
B. nong d6 cua cac chat trong hdn hop phan tng van lién tuc thay doi.
C. phan ung hoa hoc khong xay ra.
D. tc d6 phan tmg hoa hoc xay ra cham dan.
Cau 7. Khi mot hé ¢ trang thai can béng thi trang thai do 1a
A. can bang tinh. B. c4n bang dong.
C. can bang bén. D. can bang khong bén.
Céu 8. Phat biéu nio sau ddy vé phan ng & trang thai cAn bang 1a khéng ding?
A. Cac phan mg thuan va phan tng nghich dién ra véi tdc do thay d6i 1a nhu nhau.
B. Nong d6 cua chat phan Gmg va chat san pham khong thay doi.
C. Nong d6 ctia cac chat phan g bang nong do clia cac chit san pham.
D. Cac phan tmg thuan va nghich tiép tuc xay ra.
Ciu 9. Do thi dudi day bicu dién sy thay ddi toc do phan tng thuan va phan tng nghich theo thoi gian

cua phan tng: A(g) EJE B(g).

(a)

Trang thai can bang

Téc dd phén dng

(b)

.
-

Thdigian
D6 thi biéu dién sw thay doi toc dg phan g thudn va phan g nghich theo thoi gian

Chon mo ta dting?

A. Puong (a) biéu dién sy thay ddi tbc do phan tng thuan va duong (b) biéu dién su thay doi toc do
phan ung nghich.

B. Puong (a) biéu dién su thay ddi téc d6 phan Gmg nghich va duong (b) biéu dién sy thay doi toe do
phan ung thuan.

C. Ca 2 dudng (a) va (b) déu bicu dién su thay d6i toc do phan Gmg thuan.

D. Ca 2 dudng (a) va (b) déu khong biéu dién su thay ddi tdc d6 phan tng thuan.

Ciu 10. Biéu thirc tinh hing sd can bang (K¢) ciia phan tng tong quat: aA + bB T cc+dDla

 _[ALB]  _[ATBY [Ty (_[Cl[D]

A - [ClDT B, ~ ICIDF ¢ ° [AFIBY  p ° [AlBI
Caiu 11. Biéu thirc tinh hing sb can bang cua phan tng: Ha(g) + 1x(g) :E *t 2HI(g) 1a

G ¢ _H ¢ -H 0] ¢ -H 0]

P S T (S V(S e 1 TR S )

Cau 12. Cho phan rng hoa hoc sau: H,(g) + Bra(g) B 2HBr(g). Biéu thirc hing sb can bang (Kc¢) cua

phan ing trén la
2[HBr] [HBr]' [H,][Br.] K [H,][Br.]

T [Be][H.] CO[HBt] o Y B p. 2[HBI

A. . B. !
Ciu 13. Cho phuong trinh san xudt ammonia (NH;) trong cong nghiép:
N,(g) + 3H,(g) 380 — 450 °C, 25 — 200 bar, Fe 2NH,(g) A M, = ~02 k
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Biéu thure tinh hang s6 can bang cia phan ung trén la

INH, T  _ 2INH.] ¢ _INIMH,] ~_IN,1IH,
A [N?]'[H?]J. B. h [N?]'B'[H?]. C. h [NH;] . D. [NH.T

Ciu 14. Biéu thirc nao sau déy la biéu thirc hang sé can bang (Kc) ctia phan tng:

Cy+ 2Hag  CH(g)

¢ _[NHT

koo ] K, = L LN K, - 1
A. [H. ] B. [C]{H.] C. [C]H. ] D. [H. ]
Céu 15. Biéu thirc tinh hang s can bing ctia phan tng: CaO(s) + CO(g) £t CaCOs(s) la
- [CaCo,] K [Ca01.[CO. ] K 1
C T TraTem C T T c=
AL [Ca@].[CG?]. B. [CaCO,] C. K. = [COZ]. D. [CO, ]

Céu 16. Biéu thirc ndo sau day 1a biéu thirc tinh hing sb can bing (K.) ctua phan tng:

CO(g)+ H:0(g) 1 1 COx(g) + Halg)
_[COJ[H,0] « __[COJ[H.] ¢ _ICO.JH.] ¢ _[CO.1[H.0]

A [COQMH] g " [COH.O] ¢ = [COMH.O] p = [COJ[H.]

Céu 17. Biéu thirc ndo sau day 1a biéu thirc tinh hing sb can bing (K.) ctua phan tng:
CH,COOH() + C,H;0H() ¥ *T CH,COOC,Hy(1) + HO(1)
CH COOC H.|[H.O] K [CH.COOC.H. ]

[
K = =
A, [CH.COOH][C,H.OH] g.  [CH.,COOH][C.,H,OH]
CH.COOH].[C.H.OH CH.COOH][C.H.OH
k. = = K = 2
c.  [CH.COOC.H(][H.O] D [CH,COOC_H.]
Cau 18. Hing s can bang Kc cia mot phan Gmg thuan nghich phu thudc vao yéu t6 nio sau day?
A. Nong do. B. Nhiét do. C. Ap suit. D. Chiét xuc tac.

Cau 19. Dién vao khoang trdng bang cum tir thich hop: “Can bang hoa hoc 1a can bang ...(1)... vi tai can
bang phan tng ...(2)...”

A. (1) tinh; (2) dung lai. B. (1) dong; (2) dung lai.

C. (1) tinh; (2) tiép tuc xay ra. D. (1) dong; (2) tiép tuc xdy ra.
Ciu 20. Sy pha v& can bang cii dé chuyén sang mot cAn bang méi do cac yéu td bén ngoai tac dong duoc
goi la

A. sy bién dbi chét. B. su dich chuyén can bang.
C. sy chuyén d6i van tdc phan ung. D. sy bién d6i hing s6 can bang.
Céu 21. Cac yéu té co thé anh huong dén can bang hoa hoc 1a
A. né)ng dd, nhiét do va chét xic tac. B. néng do, ap suit va dién tich bé mat.
C. ndng d6, nhiét d6 va ap suat. D. ap sut, nhiét do va chat xuc tac.
Ciu 22. Yéu td ndo sau dy luon luon khéng lam dich chuyén can bang ctia hé phan tng?
A. Nhiét do. B. Ap suit. C. Nong dd. D. Chat xtic tac.

Ciu 23. Quan sat hinh duéi day va chon phat biéu ding.

\
HI \ HI

Nong d6
Nbng dé

Ha+ 1L,

H,+1L

Théi gian

V

Thoi gian
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‘ - @ , ‘ (b)
A. Ca hai d6 thi déu mo ta phan ung da dat dén trang thai can bang.
B. Ca hai d6 thi déu khong mé ta phan tmg di dat dén trang thai can bang.
C. Chi d0 thi (a) md ta phan g da dat dén trang thai can bang.
D. Chi d6 thi (b) m6 ta phan tng da dat dén trang thai can bang.

Cau 24. Cho phan ung hoa hoc sau: PCli(g) + Clx(g) H i PCls(g) .
O T °C, ndng d6 cac chit & trang thai cAn bang nhu sau: [PCls] = 0,059M; [PCls] = [Cl,] = 0,035M. Hing
s6 can bang (Kc) cua phan tng tai T °C 1a

A. 1,68. B. 48,16. C. 0,02. D. 16,95.

Ciu 25. Cho cén bang hoa hoc sau: 2CO4(g) el 2CO(g) + Oi(g).
O T °C, ndng d6 cac chat ¢ trang thai can bang nhu sau: [CO,] = 1,2M, [CO] = 0,35M va [O,] = 0,15M.
Hang sb can bang ciia phan ung tai T°C 1a

A. 1,276.107. B. 4,375.102. C. 78,36. D. 22,85.
Cau 26. Cho phan ung A(g) I B(g). Hing s6 cin bang cua phan tmg da cho 1a 1,0.10°. Tai trang thai
can bang, ndong do ctia chat A 14 1,0.10° M thi ndng d¢ can bang cua B 1a

A. 1,0.10° M. B. 1,0 M. C.2,0 M. D. 1,0.10°M.
Céu 27. Bdi voi phan tmg sau, cin bang s& bi anh huéng nhu thé nao khi ting nhiét do (cac diu kién
khac giit khong d6i)?

Ha(g) + Ox(g) A [ 2H,0() A HY, =-280k]

A. Céan bang chuyén dich theo chiéu nghich.
B. Can bang chuyén dich theo chiéu thuan.
C. Khong dy doan duogc su chuyén dich can béng.
D. Khoéng thay doi.

Ciu 28. Cho can bing hod hoc: 2S0x(g) + Ox(g) [ 2S04(g). Néu tang ndng do ctia SOx(g) (céc didu
kién khéc gitr khong doi), can bang chuyén dich theo chiéu nao?

A. Cin bang chuyén dich theo chiéu nghich.

B. Can bang chuyén dich theo chiéu thuan.

C. C6 thé chuyén dich theo chiéu thuan hoic chiéu nghich tiy thudc vao lugng SO, thém vao.

D. Khong thay doi.
Céu 29. Can bang hoa hoc nio sau ddy khong bi chuyén dich khi thay d6i ap suét?
AL 250,021+ 0. (g) ZSi_}.r_g]. B. Cis)+ H. O g) CO(g)+ Il,r_g]‘
C. PCLig)+ Cl.(g) PCl.ig) . D. 3Fe(s)+ 4H.O(g) Fe.O (s)+ 4II,r_g].

Ciu 30. Trong phan tmg nao sau day su ting ap suat s& dan t6i can bang chuyén dich sang trai (cac diéu
kién khac coi nhu khong thay d6i)?

A.CaCO;(s) 11 Ca0 (s) + €O, (g). B. CO(g) + H,0(2) | 1! COu(g) + Ha(g).
C.C(s)+ Ox(e) 1 COxg). D. Ha(g) + Ox(g) 71 2H,001).
Tai liéu chinh chu tir website Tailieuchuan.vn

Céu 31. Cho phuong trinh san xuit ammonia (NH;) trong céng nghiép:
380 — 450 °C, 25 — 200 bar, Fe

N,(g) + 3H,(g) 2NH,(g) A HSge=—92 kJ
Yéu t6 nao sau ddy khong lam anh hudong dén sy chuyén dich can bang hoa hoc ciia phan tng trén?
A. Nhiét do. B. Ap suit. C. Nong do. D. Chiét xuc tac.
N.(g)+3H.(g) 2NH.g) AH, =-92k]

Cau 32. Cho phan trng hod hoc sau:
Yéu t6 nao sau ddy can tac dong dé can bang trén chuyén dich sang phai?
A. Thém chét xtc tac. B. Giam néng d6 N, hoac H,.
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C. Tang ap suat. D. Téang nhiét do.

Ciu 33. Cho cin bing ho4 hoc sau: 4NHi(g) + 50, L 0 4NO(g) + 6H,0(g) 5= 005 kJ.
Yéu t6 nao sau ddy can tac dong dé can bang trén chuyén dich sang phai?

A. Giam nhiét do. B. Tang 4p suat.

C. Giam ndng d¢ ciia O.. D. Thém xtc tac Pt.
Ciu 34. Cho cin bang hoa hoc: PCl; ( B + . AHxg >

. oc: PCls (g) PCL; (g) + Cl (g); 0.

Can bfmg chuyén dich theo chiéu thuén khi

A. thém PCl; vao h¢ phan ung. B. ting ap suat ctia hé phan tng.

C. tdng nhiét do cua hé phan Ung. D. thém Cl, vao hé phan tng.
Céu 35. Cho can biing hod hoc: Hy () + To(g)  ©7 281 (g): ArH2ses ¢,
Can bang khéng bi chuyén dich khi

A. tang nhiét d§ cua hé. B. gidam né)ng do HI.

C. ting nong d6 H.. D. giam ap sudt chung cua hé.

Cau 36. Hé can béng sau duogc thuc hién trong binh kin:

5 i A HS

CO(g) + H:0(g) COx(g) + Ha(g) ; 77 '28<0
Cén bang trén chuyén dich theo chiéu thuan khi
A. ting ap suat chung cua hé. B. cho chét xuc tac vao hé.
C. thém khi H, vao hé. D. giam nhiét do cia hé.

Céu 37. Cho can bing héa hoc: CaCOx(s) | /1 CaO(s) + COx(g). Biét phan tmg thuan 13 phan éng thu
nhiét. Tac dong nao sau day vao hé can bang dé can bang da cho chuyén dich theo chiéu thuan?

A. Tang noéng do khi CO,. B. Ting 4p suét.

C. Giam nhiét do. D. Tang nhiét d6.

Céu 38. Cho can bing hoa hoc: 2S0,(g) + 04(g) HEd 2S0s(g); phan tng thudn la phan ing toa nhiét.
Phat biéu dung 1a

A. can bang chuyén dich theo chiéu thuan khi ting nhiét do.

B. can bang chuyén dich theo chiéu nghich khi giam nong d6 O..

C. can bang chuyén dich theo chiéu thun khi giam &p suat hé phan tmg.

D. cén bang chuyén dich theo chiéu nghich khi giam ndéng do SOs.
Ciau 39. Cho céc can bang hoa hoc sau:

A G
(1)2NOx(g) © = NyOy(g) Ke=0,2
) A50° G
@H(e) + L@ 2Hi(e) Ke =50
SRE 7 dom
(3)COxg) +Ha®) ' CO(g) + H:0(g) K¢ = 0,659
" LN R "
@y N:(2)+ 3H.(2)F * 2NH.(g) Ke = 2.56
Dua vao gia tri hang sd can bang ctia phan tng, cho biét phan tmg nao c6 hiéu suit thap nhat?
A. (D). B. (2). C. 4). D. (3).

- - B . ) _ "'-».; 5
Cau 40. Cho phan tng hoa hoc sau: N.O.(g)" 2NO.(g) K. =4.84-10

Phuong an nao sau day la nong do cua cac chat tai thoi diém can bang?

AN.O.(2)]= 4.84-10 'M[NO,(g)]=1.0-10 "M
g, [N.0.(2)]= 1010 "M:[NO,(g)]=4.84-10 "M
¢ [NO.(2)]= 1010 M:[NO. (g)]=2.20-10 "M
p. [N0.(2)]=5.0-10 "M:[NO, (g)] =1.10-10 "M

uigeli.xyz Trang 17



uigeli.xyz

Ciu 41. Cho cén bang sau trong binh kin: 2NO, (g) Hgd N204(g).
(mau nau do)  (khong mau)
Biét khi ha nhiét d6 cua binh thi mau nau do6 nhat dan. Phan tng thuan c6

&) o
A. Arl_|298> 0, phan tng tda nhiét. B. ArHze <0, phan tng tda nhiét.
A _HS, - A A _HS, . A
C. 7 '2%> (), phan ung thu nhiét. D. 7 2% <(, phan ung thu nhiét.

Ciu 42. Cho céac cin bang sau:

5 AR
(1)250x(g) + Os(g) ' "2 250x(g) (3) COxg) + Ha(g) = == CO(g) + H20(g)
Lkl AR
() No(g) +3Ha(g) T 2NHy(g) (4) 2HI(g) © 72 Ha(g) + I(g)
Khi thay d6i 4p suat, nhom gom cac can bang hoa hoc déu khéng bi chuyén dich la
A. (1) va(2). B. (1) va (3). C.(3) va(4). D. (2) va (4).

N [e]
Cau 43. Cho can bang (trong binh kin) sau: CO(g) + H>O(g) i COx(g)+ Ha(g); A H2es 0

Trong cac yéu td: (1) tang nhiét d9; (2) thém mot lugng hoi nudc; (3) thém mot lwong H,; (4) tang ap suit
chung ctia hé; (5) dung chit xtic tic. Day gom cac yéu td déu lam thay d6i can bang cua hé 1a

A. (1), (4), (5). B. (1), (2), (3). C.(2),(3), 4). D. (1), (2), (4).

Ciu 44. Cho can bang: 2S0,(g) + 04(g) Hdg 2S0s(g). Khi tang nhiét d6 thi ti khéi caa hdn hop khi so
v6i H, giam di. Phat biéu ding khi néi vé can bang trén?
A. Phéan rng thuan thu nhiét, can b.':fmg dich chuyén theo chiéu nghich khi tang nhiét do.
B. Phan tmg nghich toa nhiét, can bang dich chuyén theo chiéu thuan khi tang nhiét do.
C. Phan tng nghich thu nhiét, c4n bang dich chuyén theo chiéu thun khi ting nhiét do.
D. Phan ng thuan toa nhiét, can bang dich chuyén theo chiéu nghich khi tang nhiét do.
bap an:
BTKL

Ti khdi so v6i H, giam = M giam > s6 mol ting = chiéu nghich

Vay khi ting nhiét d6 thi can bang chuyén dich theo chiéu nghich (thu nhiét)
= Phan tng thuan toa nhiét, phan ing nghich thu nhiét, cin bang chuyén dich theo chiéu nghich khi tang
nhiét do.

Cau 45. Trong mot binh kin c6 can bang hoa hoc sau: 2NO»(g)  N,Ou(g).
Ti khéi hoi ctia hdn hop khi trong binh so v6i H, ¢ nhiét d6 T, bang 27,6 va & nhiét 46 T, bang 34,5. Biét
T, > T,. Phat biéu nao sau day vé can bang trén la ding?
A. Khi ting nhiét do, ap suat chung cta hé can bang giam.
B. Khi giam nhiét do, ap suat chung cta hé can bang ting.
C. Phan tng thuan la phan mg toa nhiét.
D. Phan tng nghich la phan tng tda nhiét.
bap an:
BTKL

—

Theo d@ bai khi gidm nhiét do (T, — T>) thi ti khéi cua hdn hop so véi H, ting =M tang s6 mol

giam = chiéu thuén (toa nhiét).

PHAN II. Céu tric nghiém ding sai. Trong mdi ¥ a), b), ¢), d) & mdi ciu, thi sinh chon dung

hodc sai.
Céu 1. Trong cong nghiép, ammonia duoc tong hop theo phéan tmg sau:
PR AHS
Na(g) + 3H(g) ¥ 2NHs(g) “r''28 =-92kJ (1)

a. Phan ung (1) duoc goi la phan tng thuan nghich.
b. Phan ung (1) la phan Gng thu nhiét.
¢. Trong thyc t&, phan tng (1) ludn xay ra hoan toan trong cung mot diéu kién.
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d. Biéu thirc hang sb can bang (Kc) ctia phan tng (1) 1a
bap an:
a.b.
b.S. Phan 0 N . e A HI <0

. S. Phéan tng (1) 1a phan Gng téa nhiét vi .
c. S. Trong thuc té, cic phan tng thuan nghich xay ra khong hoan toan trong cting mot diéu kién.

INH, |

as.  [NJHH. T
Céu 2. Xét phan tmg thuan nghich: Ha(g) + L(g) = 2HI(g). S lidu vé sy thay ddi s6 mol cac chat trong
binh phan ing ¢ thi nghi€ém duogc trinh bay trong bang dudi day:

Thoi gian (s) to t t t; to
S6 mol Ha 1 0,6 0,4 0,2 0,2
S6 mol L, 1 0,6 0,4 0,2 0,2
S6 mol HI 0 0,8 1,2 1,6 1,6

a. Tir thoi diém to dén ts, s6 mol ctia chat san pham giam dan con s6 mol chat tham gia ting dan.
HIJ

b. Biéu thuc hang s can bang (Kc) ctia phan tng trén 1a I LLENEREY .

c. Bit dau tir thoi diém t, thi s6 mol cac chét trong hé phan tmg khong thay doi nira.

d. Trong thi nghiém trén, tde do phan ung thuan va tde do phan ung nghich ludn béng nhau tai moi thoi
diém.

Dap an:

a. S. Tur thoi diém t, dén t;, s6 mol ciia chat san pham ting dan con s6 mol chat tham gia giam dan.
b. b.

c.D.

d. S. Ban dau toc do phan Gng thuin ting con téc do phan tmg nghich giam, theo thoi gian tbc d6 phan
mg thuan giam va toc do phan tmg nghich ting dan cho dén khi toc do hai phan tmg bang nhau.
Céu 3. Can bang hoa hoc 1a trang thai ctia can bang thuan nghich.

a. Can bang hoa hoc 1a mét can bang tinh.

b. O trang thai c4n bang, cac chat khong phan tmg véi nhau.

¢. O trang thai can bang, tdc d6 phan tng thuan bang téc d6 phan tng nghich.

d. O trang thai cin bang, ndng do cac chét san pham ludn 16n hon ndéng do cac chat dau.

Dép an:

a. S. Can bang hoa hoc 1a mot can bang dong.

b. S. O trang thai can bang, cac chit van tiép tuc phan tmg voi nhau theo 2 chiéu.

c. D.

d. S. O trang thai cAn bang, nong d¢ cac chat khong doi.

Cau 4. D6 thi biéu dién sy thay d6i ndng do cac chat theo thoi gian duoc cho trong hinh sau:

\

(a)}
- i
k=]
af)
=
) :
“| £

()|

5t Ty 3 t4 Thai gian

a. Puong (a) mé ta bién thién ndng do chét san pham theo thoi gian.
b. Buong (b) mo ta bién thién nong do chat phan tng theo thoi gian.
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c. t; khong phai 1a thoi diém bat dau trang thai can bang.
d. t, 13 thoi diém phan tng dat trang thai can bang.
bép an:
a. S. Puong (a) mo ta bién thién nong d6 chat phan ung theo thoi gian.
b. S. Puong (b) mé ta bién thién ndng do chat san pham theo thoi gian.
c.D.
d. b.
Cau 5. D6 thi dudi day biéu dién sy thay doi tbc dd phan Gmg thuan va phan tmg nghich theo thoi gian
cua phan ung: Hx(g) + I(g) = 2HI(g).

A
g (2)
c
O
Tt Trang théi can béng
;g-
\é
(b)

Thei gian
a. Puong (a) biéu dién sy thay d6i toc d6 cua phan tng phan ting thuan: Hay(g) + I(g) —2HI(g).
b. Pudng (b) biéu dién sy thay doi tdc d6 phan tng nghich nghich: 2HI(g) — Ha(g) + L(2).
c. O trang thai can bang, ndng do clia cac chat hydrogen, iodine, hydrogen iodide bang nhau.
d. O trang thai c4n bang, tdc do ctia phan Gmg thuan va phan tng nghich bang nhau.
bap an:
a.b
b. b
c. S. O trang thai cin bang, ndng do cta cac chat hydrogen, iodine, hydrogen iodide khong thay doi.
d. b.

Céu 6. Xét hé can bang: 2NO,(g) N,O4(g). Dit liéu thuc nghiém vé ndng d6 cac khi trudc va sau
khi hé dat trang thai can béng 6 25°C duogc ghi lai ¢ bang dudi day:

Nong d6 ban dau Nong d§ O trang thai
Thi nghiém (mol/L) can bang (mol/L)
Cro, Cxso, [NO;] [N,0]
1 0,0000 0,6700 0,0547 0,6430
2 0,0500 0,4460 0,0457 0,4480
[NO, T’

a. Gia tri cta biéu thuc [N,0,] goi 12 hing s6 can bang cua K¢ cta phan tng.
b. Hang s6 cin bang cua thi nghiém 1, 2 ¢6 gia tri xap xi nhau.

[N,0,]
[NO, T

¢. Néu thuc hién phan tng nay ¢ nhiét d6 70°C thi gia tri ctia biéu thirc khong thay doi.
d. Thyc nghiém cho thdy hing sé can bang K¢ ciia mot phan ng thuan nghich phu thudc vao ndng do
clia cic chét.

K, = N, ()4]
Daép 4n: Hang s can bang K¢ ctia phan tng trén 1a [NO,
a. S.
0.0430 0, 4450 -
=200 140K, = iy
b.D. 00,0547 0, 0457

c. S. Khi tang nhiét d6 hang s6 can bang K ting.
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d. S. Hang s6 can bang K¢ ctia mot phan tmg thuefu% nghich phu thudc vao nhiét d6 va ban chat phan tng.
Cau 7. Le Chatelier (1850 — 1936, nha Hoa hoc ngudi Phéap) phat biéu vé nguyén li chuyén dich can bang
nhu sau: “Mot phan tng thuan nghich dang & trang thai can bang, khi chiu tac dong bén ngoai bién doi
nhu ndng do, ap suat, nhiét do) thi can bang s& chuyén theo chiéu lam giam tic dong d6”.
a. Khi ting nhiét d6, cAn bang chuyén dich theo chiéu 1am giam nhiét do, tirc 1a chidu nghich.
b. Khi ting ndng d6 ctia mot chit, can bang chuyén dich theo chiéu 1am ting ndng d6 cua chit do.
¢. Khi giam 4p suat chung cua hé, can bang chuyén dich theo chiéu 1am giam s mol khi.

d. Chét xuc tac 1am ting dong thoi tbc do phan tng thuan va phan tmg nghich nén lam chuyén dich can
bang hoa hoc.

Dap an:

a.D.

b. S. Khi ting ndng do cia mot chét, can bang chuyén dich theo chiéu lam giam ndng do cta chat do.

c. S. Khi giam 4p suét chung cua hé, can bang chuyén dich theo chiéu 1am ting s6 mol khi.

d. S. Chat xuc tac khong lam can bang chuyén dich.

ENOE(g} f Fh-r NEO_[{Q} A Hgﬂg =0

Céu 8. Xét hé can bang sau:

(Mau nau do) (Khong mau)
Chuan bi: ba ong nghi¢m chtra khi NO, nut kin ¢6 mau giong nhau, coc nudc da, coc nudc nong.
- v

2) ()

M

Nugc da
Sl

Nudc néng
—""'-'-.-F

L ;..-.,I J o

- Ong nghiém (1) dé so sanh.
- Ngam 6ng nghi¢m (2) vao céc nuoc da trong khoang 1 — 2 phut.
- Ngam 6ng nghiém (3) Vao cde nu0’c noéng trong khoang 1 — 2 pht.
a. Sau mot thoi gian, mau sac trong ong nghiém (2) ¢&am dan lén.
b. Sau mot thoi gian, mau sic trong dng ngh1em (3) nhat dan di.
c. bé can bang trén chuyen dich theo chiéu nghich can tang nhiét do cta h¢.
d. Trong thi nghiém trén, NO, 1a mot khi doc nén cha y nat kin éng nghiém.
bap an:
a. S. Mau trong dng nghiém (2) nhat dan di do nhiét d6 giam can bang chuyén dich sang chiéu thuan.
b. S. Mau trong dng nghiém (3) ddm dan 1én do nhiét d6 ting can bang chuyén dich sang chiéu nghich.
c. D.

d. b.
Cau 9. Trong cong nghiép, ammonia dugc téng hop theo phan tng sau:
A n o]
Na(g) + 3Ha(g) £ T 2NHy(@ MM — 92 k1 (1)

a. Dé tang téc do phan ung, nguoi ta str dung chat xtic tac 1a bot Fe.

b. Dé can bang trén chuyén dich theo chiéu thuan cin ting ap suit chung ctia hé.

¢. Bé can béng trén chuyén dich theo chiéu nghich can tang nhiét do cua h¢.

d. Bé can bang trén chuyén dich theo chiéu thudn cin giam nong do ciia NHs,

bép an:

a.D.

b. P. Ting 4p suét cua hé can bang chuyén dich theo chiéu lam giam s mol, tirc 13 chiéu thuan.

c. . Phan Ung téa nhi¢t nén giam nhi¢t do can béng chuyén dich theo chiéu thuan va nguoc lai.

d. S. Giam nong d6 ctia NH; can bang chuyén dich theo chiéu 1am ting ndng do NHs, tirc 14 chiéu thuan.
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Céu 10. Trong quy trinh san xuat sulfuric acid (H%SO4)yc() giai doan ding dung dich H,SO, 98% hép thu
sulfur trioxide (SOs) thu dugc oleum (H,SO4.S0s). Sulfur trioxide dugc tao thanh bang cach oxi héa
sulfur dioxide bing oxygen hodc lwong du khong khi & nhiét d6 450°C — 500°C, chat xuc tic
vanadium(V) oxide (V.05 ) theo phuong trinh hoa hoc:

S T L !

250,(g) + O, (g) T2 280 (g) V. Hl, =-198.4kl

a. Khi tang nhiét d6 cua hé phan tng thi can bang chuyén dich theo chiéu nghich.
b. Khi giam ndng do ctia khi SO, thi cin bang chuyén dich theo chiéu thuan.
¢. Khi ting ap sudt chung ctia hé thi can bang chuyén dich theo chiéu thuén.
d. Khi ding dung dich H,SO,4 98% hap thu SO; sinh ra thi can bang chuyén dich theo chiéu nghich.
bap an:
Phan (g trén 1a phan ung téa nhiét (giam nhiét do can bang chuyén dich theo chiéu thuan).
a. Khi tang nhiét d ctia hé phan ng thi can b?mg chuyén dich theo chiéu lam giam nhiét d6 = chiéu thu
nhiét = Chiéu nghich.
b. Khi giam ndng do cua SO, thi can bang chuyén dich theo chiéu lam ting nong do ciia SO, = Chiéu
nghich.
c. Khi ting 4p suit cua hé thi can bang chuyén dich theo chiéu lam giam s6 mol khi = Chiéu thuén.
d. Khi ding dung dich H,SO, 98% hap thy SO; sinh ra tic 1 lam giam nong d6 cua SO; thi can bang
chuyén dich theo chiéu 1am ting ndng d6 cia SO; = Chiéu thuan.
Cau 11. Xét cac hé can bang sau trong mot binh kin:

0 Cis) + H.,O(g)¥ " CO(g) + H.(g) VH.,, =131kl

@)
a. Khi giam 4p sudt chung ctia hé can bang (1), (2) thi can bang (1), (2) déu khong chuyén dich.

b. Khi thém mot luong hoi nude vao hé can bang (1), (2) thi can bang déu chuyén dich theo chiéu thuan.
¢. Khi thém chét xuc tac vao hé can bang (1) va (2) thi can bang déu chuyén dich theo chiéu thuan.

d. Khi ting nhiét do ctia hé can bang (1), (2) thi can bang (1) chuyén dich sang phai, can bang (2) chuyén
dich sang trai.

CO(g) + H.O(m£ *T CO.(z) + H.ig) V H, =—41k]

bap an:
Yéu t6 bién doi Cén bang (1) Cén bing (2)

Tang nhiét do Chiéu thuan Chiéu nghich
Thém moét luong hoi nude Chiéu thuan Chiéu thuan
Giam 4p suét chung cta hé Chiéu thuin Khong chuyén dich
Dung chat xuc tac Khong chuyén dich Khong chuyén dich

a.S.

b. b.

c.S.

d. b.

Cau 12. Phuong trinh hoa hoc ctiia phan tng nung voi nhu sau:

V H, =179.2k

CaCOs(s) = CaO(s) + COx(g)
a. Bé thu duoc nhiéu voi sng (CaO) hon can thiét ké dé khi CO, thoat ra khoi 10 nhanh hon dé can bang
chuyén dich theo chiéu thuan.
b. Tang nhiét d6 cua hé dé can bang trén chuyén dich theo chiéu thu nhiét, tirc 1a chiéu thuan.
_[Ca0][CO,]
c. Biéu thirc hing s6 can bing ciia phan tmg trén 12 [CaCOs]
. g sO can bang cua phan ung trén la
d. Dé lam tang hiéu suét cua phan tng nung d4 voi nén nghién min da voi thanh bot min.
bap an:
a. . Lam giam ndng do ctia CO, dé can bang chuyén dich theo chiéu thuin (chiéu tao CaO).
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b. P. Phan rng thu nhiét nén tang nhiét do can bang chuyén dich theo chiéu thuan.

¢. . K =[C0:1 16ng tinh cho chét rén).

d. S. Néu nghién d4 voi thanh bot min thi CO, khé thoat ra khoi khéi chat ran. Khi d6 CO, lai tic dung
v61 CaO 6 nhiét dd cao, tao thanh CaCO; & nhiét do cao (chiéu nghich).
Ciu 13. Sy ho hép cua con ngudi lién quan dén phan tmg sau: Hb(ag) + Oa(g) = HbOa(ag).
Trong d6, phan tir hemoglobin (Hb) s& hap thu oxygen & phdi dé tao ra HbO,.
a. O phoi, ndng d6 oxygen 16n nhit nén can bang trén chuyén dich sang phai.
b. O nhitng ngudi bénh ma sy ho hap trd nén kho khin, ngudi bénh thuong sir dung oxygen & nong do
thap hon binh thuong dé tha.
¢. Khi 1én nii cao, mot sb nguoi cling gap hién tuong bi dau dau, chong mat do ¢ trén nli cao do ham
lwong oxygen lodng lam can bang chuyén dich theo chiéu nghich, giai phong khi oxygen.
d. Néu trong khong khi c6 13n carbon monoxide (CO), co thé nhanh chéng bi ngd doc 1a CO lién két véi
hemoglobin (Hb) tao thanh carboxyhemoglobin (COHb), lam giam kha ning van chuyén oxygen cia
mau.
bap an:
a.D.
b. S. Ngudi bénh thuong sir dung oxygen ¢ ndong do cao hon binh thuong dé tha.
c. D.
d. b.
Céu 14. Trong dung dich mubi CoCl, (mau hong) ton tai cAn bang hoa hoc sau:
[Co(LO) P + 4Ct 1 [CoCL + 61,0 Aze =
(mau hong) (mau xanh)
a. Thém tir tir HCL @3¢ vao hé, dung dich chuyén din sang mau hong.
b. Ngam 6ng nghiém vao cbc nude nong, dung dich chuyén dan sang mau xanh.
¢. Thém mét vai giot dung dich AgNOs;, dung dich chuyén dan sang mau xanh.
d. Ngam 6ng nghiém vao cdc nude lanh, dung dich chuyén dan sang mau hong.
Pap an:
a. S. Thém HCI: Cén bang chuyén dich theo chiéu lam giam nong do [C17, tic 1a chuyén dich theo chiéu
thuan, dung dich chuyén mau xanh.
b. B. Ngam éng nghiém vao cde nudce nong: Can béng chuyén dich theo chiéu thuan (chiéu thu nhiét),
dung dich chuyén mau xanh.
c. S. Thém mot vai giot dung dich AgNO;: Ag” + Cl — AgCl (két tua tring), nong do CI- giam, can bang
chuyén dich theo chiéu nghich, dung dich mau héng.
d. b. Nguoc lai voi y b.
Tai liéu chinh chu tir website Tailieuchuan.vn

Ciu 15. Trong mot binh kin xay ra can bang hod hoc sau: Hy(g) + L(g) B 2HI(g)
Cho 1 mol H; va 1 mol I, vao binh kin, dung tich 2 lit. Lugng HI tao thanh theo thoi gian duoc biéu dién
bang db thi sau:
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2,0

n
N

Luwgng HI (mol)
o
N

=
h

1 2 3 4
Thoi gian
a. Nong do cta HI & thoi diém can bang 1a 1,7M.
b. Néng d6 cua L, H, & thoi diém can bﬁng déu 12 0,5M.
¢. Gi4 tri hing s6 can bang cia phan tmg 1 K¢ =128,44.
d. Hiéu suit caa phan tng trén 1a 85%.

bap an:
a. S. Dua vao do thi ta théy s6 mol HI & thoi diém can bé“mg la 1,7 mol = [HI] = 0,85 M.
Cr-nH_.:- = Cr-1||_.:- = 1= 05M
b. D 2 .
c.b.
PTHH: Hag) + L CEI  2HI)
Ban dau: 0,5 0,5 0 (M)
Phan tng: 0,425 « 0,425 0,85 (M)
Can bang: 0,075 0,075 0,85 (M)
= Nong do cac chét tai thoi diém can bang 1a [H,] = [I,] = 0,075 M; [HI] = 0,85 M
= —[-”‘_h” - = 128,44,
Héng sb can béng: 0,075-0,075
0,425-100% _
H% = —— = 5§5%.
0,5

d. B. Hiéu suat phan tng:

PHAN III: CAu tric nghiém yéu cau tra 1oi ngin. Thi sinh tra 10 cic cau hoi dudi day.
Cau 1. Cho cac phan tng héa hoc sau:

(1) CH, + 20, —— CO, + 2H,0
(2) CaCO; + CO, + H,0 ' Ca(HCO:),

A A

(3) COx(g) + 3H, ¥ T CH;OH + H,0

(4) NaOH + HCI — NaCl + H,O
Co bao nhi€u phan tng thuan nghich trong cac phan tng trén?
bap an: 2.
Ciu 2. Cho cac yéu t6 sau: (1) ndng do, (2) nhiét do, (3) ap suit, (4) chat xuc tac, (5) dién tich bé mit tiép
xuc. C6 bao nhiéu yéu t6 trong ddy trén lam anh huong dén can bang hoa hoc chuyén dich?
bap an: 3.
Cau 3. Cho phan trng sau ¢ 430°C: Ha(g) + Lx(g) el 2HI(g). O trang thai cAn bang, nong do cac chat 1a
[H,] = [I,] = 0,107 M; [HI] = 0,786 M. Hang sb can bang ctia phan tng ¢ nhiét do trén 1 bao nhiéu? (Két
qud lam tron dén hang don vi).
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bap an: 54.
[HIF  (0.780)
[H.][L] 0.107.0.107

=53.90

Cau 4. Bromine chloride phan huy tao thanh bromine va chlorine theo phuong trinh hoa hoc sau:

2BrCl(g) 1 Bry(g) + Cly(g)
O nhiét d6 xac dinh, hing sb can bang ctia phan tng trén c6 gia tri 1a 11,1. Gia sit BrCl dugc cho vao vao
binh kin c¢6 dung tich 1 L. Két qua phan tich cho biét hon hop phan tng & trang thai cAn bing c6 4 mol
Cl,. Nong d6 mol ctia BrCl & trang thai can bang 13 bao nhiéu? (Két qua lam tron dén hang phan muweoi).
bap an: 1,2.
n,, =n, =4mol = [Br.]=[CL.]=4 M.

BellCLl ., *  _\yy Ssroly= |2 =1awm
BICI]  [BICI]

11,1
Cau 5. Cho cac phan trng hod hoc sau:

WO+ Ol e ING, , AH. =-115k]
(1) L LE] : (g)
(2) 250:(2)+0.(g) 280.(g) A HL, =-195k]
N.{g)y+3H. INH.(g) A HY, =-92k
@ ET () e A

) Cis)+ H.Org) COfg)+H.ig)AH. =130k]
(5) N 2 N

Khi tdng nhiét d9, c6 bao nhiéu can bang hod hoc chuyén dich theo chiéu thuin?

bap an: 2.

Cau 6. Cho cac phan trng hoa hoc sau:

CaCO.(s)  CaO(s)+CO,(g) AH,, =178k

INO(g)+O.ig) INO, A H.,, =-115k]
(1) = AN =¥ > (g) s
@) 2500 (g +O.(g) 250 (g) A HL, =—198k]
N.{g)+3H, 2NH,(g) A HY, =-92k
@ T (g A
“) Cis)+ H.O{g) CO(g)+H.ig)yAH,, =130k]
) CaCO . (s) CaOis)+CO(g)aH,, =1758k]
Khi tang ap sut, c¢o bao nhiéu can béng hoa hoc chuyén dich theo chiéu thuan?
Dép an: 3.
Ciu 7. Cho cic can bang sau:
ain g -t
(1) 2504(g) + Ox(g) = "2 2505(g) (3) COx(g) + Ha(g) il CO(g) + H:O(g)
) ot = 90
(2)No(g) + 3Ha(g) 12 2NH(g) @) 2HI) 7 9 Hi(g) + Ie)
Khi thay d6i 4p suat, c6 bao nhiéu can bang hoa hoc khong bi chuyén dich?
bap an: 2.

R o
Cau 8. Cho can bang (trong binh kin) sau: CO (g) + H,O (g) B CO; (g)+ Ha (g); A e 0. Trong

cac yéu td: (1) tang nhiét d6; (2) thém mot lwong hoi nudc; (3) thém mot luong Hy; (4) ting ap sudt chung
ctia hé; (5) dung chat xac tac. C6 bao nhiéu yéu té déu lam thay ddi can bang ctia hé?
Dap an: 3.

5 & A Ea R0 BCASA0 W ; a _
Ciu 9. Cho can bang héa hoc sau: 28O, + Oz F + 2803 AHes= —19844 .
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Cho cac bién phap: (1) ting nhiét do, (2) ting 4p sudt chung cta hé phan tng, (3) ha nhiét 4o, (4) dung
thém chat xtc tac V,0s, (5) giam ndng d6 SOs, (6) giam ap sudt chung cta hé phan tng. Cé bao nhiéu
bién phap lam can bang trén chuyén dich theo chiéu thuan?
Dép an: 3.
Cau 10. Cho vao binh kin (dung tich 1L) 1 mol H, va 1 mol I, sau dé thuc hién phan tng ¢ 350°C -
500°C theo phuong trinh hoa hoc sau: H.(g) + L(g)! 2Hltg)
O trang thai can bang thdy c6 su tao thanh 1,56 mol HI. Hang sd can bang ciia phan tng trén 13 bao
nhiéu? (Két qua lam tron dén hang phan muwoi).
Dap an: 50,3.
Vi binh c6 dung tich 1 L nén néng do H,, I, HI lan luotla 1 M; 1 M; 1,56 M.

Hog) + Lig) 2HI{ o)

Ban dau: 1 1 0 (M)
Phan ung: 0,78 — 0,78 — 1,56 M)
Can bang: 0,22 0,22 1,56 (M)

[HIT 1,56°

K. = = =50,28
—  [H.1[.] 022022
Céu 11. Cho can bang: N,04(g) B & 2NO,(g). Ban dau c6 0,02 mol N,O, trong binh kin c6 thé tich 500
mL, khi phan tng dat trang thai cAn bang thi ndng d6 ctua N,O, 14 0,0055 M. Gia trj ciia hang sd can bang
Kc 13 bao nhiéu? (Két qua lam tron dén hang phan tram).
bap an: 0,87.
non2
0,5

=0,04 M.

Nong d6 N,O, ban dau 1a

PTHH: N,Ou(g) "L 2NOs(g)

Ban dau: 0,04

Phan tng: x — 2x

Can bang: 0,04 —x 2x

Ta c6 0,04 —x =0,0055 = x=0,0345M — [NO,]=0,069 M
C[NOT 0,009

.= ——= — = (1, x00
= [N.Oy] 00055

Céu 12. Sulfur trioxide dugc tao thanh bang cach oxi héa sulfur dioxide bang oxygen hodc luong du
khong khi ¢ nhiét d6 450 °C — 500 °C, chat xtc tac vanadium (V)oxide (V,0s) theo phuong tinh hoa hoc:

o A 50,5 04 A MO
280:0+ O ¥ 1 280y ArHzes= ~19844 (1)

Dé ¢6 90% SO, da phan tng khi hé dat trang thai can bang thi lic dau can liy lugng O, 14 bao nhiéu? Biét
hang sb can bang Kc ctia phan tmg (1) 14 40. (Két qud lam tron dén hang phan muwoi).

Dép an: 3,8.

Goi a 1a ndng d6 oxygen ban dau can 1ay.

2500z +  O.ig) 280, (g)
Ban dau: 4 a M)
Phan tng: 3,6 1,8 3,6 (M)
Can bang: 0,4 a—0,18 3,6 (M)

3o
Cja-1.8x04°
Cau 13. Khi xang chay trong dong co 0 td s€ tao ra nhiét do cao, luc d6 N, phan tmg véi O, tao thanh
NO:

=40 = a=3525(M)
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N() + Ox(g) | 2NO(g) (1)
NO khi duoc giai phong ra khong khi nhanh chong két hop véi O, tao thanh NO, 1a mot khi gy 6 nhiém
moi truong. O 2000 °C, hing sb can bang Kc cua phan tng (1) 14 0,01.
Néu trong binh kin dung tich 1 lit c6 4 mol N, va 0,1 mol O, thi & 2000 °C luong khi NO tao thanh 13 bao
nhiéu (gia thiét NO chua phan tng v6i 0,)? (Két qua lam tron dén hang phan tram).
Pap an: 0,05.
Néng dd mol ban dau cua N, va O, 1an lugt 14 4 M va 0,1 M.

PTHH: Na(g) + Oa(g) H B 2NO(g)

Ban dau: 4 0,1 0 (M)
Phanimg: x — X - 2 M)
Canbang: 4—x 0,1 -x 2x M)
2 % =0,027= n,  =[NO]= 2x= 0,054 nol
(o= 5 0 0 003700 "
Ta ¢6- (0,1- %) (4-x) X, =-0,037(lci)

Cau 14. Cho phan trng thuan nghich sau: H»(g) + Ix(g) D 2HI(g)
0 430 °C, ndng dd cac chét ¢ trang thai can bang 1a: [H,] =[] = 0,107 mol/L; [HI] = 0,786 mol/L.
(a) Tinh hing s6 can bang (Kc) ciia phan tmg ¢ 430°C.
(b) Néu cho 2 mol H, va 2 mol I,, vao binh kin dung tich 10 lit, giit binh & 430°C thi ndng d6 I, & trang
thai can bang 1a bao nhiéu? (Két qua lam tron dén hang phan tram).
Dap an: 0,04.
¢ _ (HIT __(o786F _
@ [H.][1,] 0107.0107

(b) [Hz] = [Iz] = 0,2 M

5396

PTHH:  Ha(g) + (g) 11 2HI(g)

Bd: 02 0.2 M)
Pu: X X 2X M)
CB: 02-x 0,2-x 2x M)
HIT :
YO L) I v 5396 x= 0,157

“ O [H.NL] (02-x.(02-x)
Nong do cac chat tai thoi diém cin bang 1a: [H,] = [L,] = 0,2 — 0,157 = 0,043 M.
Cau 15. Phosphorus trichloride (PCl;) phan ng véi chlorine (Cl,) tao thanh phosphorus pentachloride
(PCls) theo phan tmg: PCli(g) + Cl(g) ' "7 PCls(g)
Cho 0,75 mol PCl; va 0,75 mol Cl, vao binh kin dung tich 8 lit ¢ 227C, Nong do PCls ¢ trang thai can

bing, biét gi4 tri hing s6 can bing K¢ & 227 C 13 49. (Két qua lam tron dén hing phén tram).
Déap an: 0,06.

Cr-1:F'C!; - Cr-n:s_- - GTEFS =0,00375M

PTHH: PCl(g) + Ch(g S PCle)

Ban dau: 0,09375 0,09375 0 (M)
Phan tng: X X X M)
Canbang: 0,09375—-x  0,09375—x X (M)

. X 4o [%:=0.059
©T009375-x).(009375-x) | x,=0149(Lori)

Ta co:
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= Tai trang thai can bang: [PCls] = 0,059 M.
Cau 16. Ethanol va propanoic acid phan rng véi nhau tao thanh ethyl propanoate theo phan tng hoa hoc

sau: C;HsOH(1) + C;H;COOH(l) = 2¢ C,H:COOC,H; (1) + H,0(1)

O 50 °C, gié tri Kc ctia phan tmg trén 14 7,5. Néu cho 23,0 g ethanol phan tmg vé6i 37,0 g propanoic acid &
50 °C thi khéi luong cia ethyl propanoate thu dugc trong hdn hop & trang thai cin bang 1a bao nhiéu?
(Coi tong thé tich ctia hé phan tng khong d6i). (Két qud lam tron dén hang phan muwoi).

bap an: 37,3.

Ny on =05molin. ooy =050l

C.H:OH(l) + C:HsCOOH() I ' C,H,COOC:H; (1) + H,0(1)

Ban dau: 0,5 0,5 0 0 (mol)
Pu: X X X X (mol)
CB: 0,5-x 0,5-x X X (mol)
Coi thé tich ctia hé khong d6i va bang V (L)
X X
¢ _ YRV g5 X, =0,366=m, ., =0366102= 37 332(q)
- (05-x) (05-x) " | x =0788(Lo)

V v

Céu 17. Carbon monoxide thay thé oxygen trong hemogolobin d3 bi oxi hoa theo phan tng:
HbO . {agq)+ COis) HbCO(ag) + O.(aq)

Tai nhiét do trung binh trong co thé, hang sé can bang ctia phan tmg trén 1a Kc= 170.
Gia str mot hdn hop khong khi bi 6 nhiém carbon monoxide ¢ mirc 0,1% (theo thé tich). Coi khong khi
chira 20,0% oxygen vé thé tich, ti 1¢ oxygen va carbon monoxide hoa tan trong méu gioéng ti 1& cia chiing
trong khong khi. Cho ti 1¢ HbCO so v&i HbO, trong mau 1a bao nhiéu.
bap an: 0,85.

K - [HbCO][O,] [HbCO] _ K [CO] _ 170

0.10

0. 0,85,
[HhO.][CO] — [HbO.]  [0.] 20,0
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