CHUONG 7 - TOC PO PHAN UNG & CAN BANG HOA HOC

Bai 38: CAN BANG HOA HOC

j-PHANUNGlCHlEU-PHANUNGTHU@N NGHICH - CAN BANG HOA HOC
1. Phén tng mét chiéu:

— Phan trng mot chiéu 1a phan wng chi xay ra theo mét chiéu tir tri sang phai.

— Trong phwong trinh héa hoc ctia phan trng mét chiéu, ngwdri ta ding mot miii tén chi chiéu phan tng

=)
tG
vd: 2KCl0s —— 2KCl + 30,

2. Phén dng thuén nghich:
— Phan trng thudn nghich 1a phan trng xay ra theo far chiéu trdi ngiroc nhau trong cing diéu kién phan tng.
— Trong phwong trinh héa hoc ctia phan ng thuan nghich ta ding hai mii tén ngwoc chiéu nhau ()

e Chiéu mii tén tir trdi sang phai: phan iing thuin.

e Chiéu mii tén tir phdi sang trdi: phan rng nghich.

vd: C + H,0 = HCl + HCIO

3. Cén bang héa hoc:

—  (4n bang héa hoc Ia trang théi cia phan iing thuin nghich khi téc dg phan irng thuin bang téc dg phin
trng nghich.

— O trang thai cin bing, phan tng khdng dirng Jai ma phan ting thuan va phan ting nghich van xay ra nhung
véi téc o bang nhau (vi = v) = cdn bang héa hoc I3 can bang déng

VA
Trang thai cdn bing
A
Vi 3
Vi=Vn
Vn
t

Su bién thienvyva vy theo thoi gian

— Dac diém cta phan tng thuan nghich 1a Cac chat phan tng khéng chuyén héa hoan toan thanh cac san
pham, nén trong hé can bang c6 mit cic chat phan ng va cic san pham.

— Nbng d6 cic chit trong hé khong thay déi khi hé dat trang thai cAn bang
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Il - SY CHUYEN DICH CAN BANG:

—  Swchuyén dich can bang héa hoc I sw di chuyén tir trang thai cin bang ndy sang trang thdi cin bang khac do

tdc déng cua cdc yéu t6 tir bén ngoai 1én cin bang.

— Nhitng y&u t6 lam chuyén dich can bing: néng dé, 4p sudt (hé cé KHI) va nhiét dg.

Il - CAC YEU TO ANH HUGNG DEN CAN BANG HOA HOC:

1. Anh huéng ciia nhiét dé:
a. Phdn ifng tda nhiét - thu nhiét:

. Nhiét phan @#ng Phan loai phan trng theo
fents AH (i) shigt pldn ting
Ca0 + Hz0 — Ca(OH): AH = - 65 phén @ng tda nhiét
CaC0s — Ca0 + CO; AH =+ 178 phén Gmg thu nhiét

2NOz2q9 —— N20sg

AHpL’rthue}n <0
AH=-58 =
AHpL’r nghich >0

phan tng THUAN: tda nhiét

phan ¥ng NGHICH: thu nhiét

AH < 0 : PHAN NG TOA NHIET

Kétluén AH > 0 : PHAN NG THU NHIET

b. Anh huwdng cia nhiét dé:

VD: Xétcanbang 2NOg

e
(mau niu dﬁl) AH>0:thu nhiét

AH<0: toa nhiét
sttt

NzOq(k) : AH=—-58 k} >0
(khéng mau)

T4c dong bén ngoai C4ch 1am gidm tic déng Can bing chuyén dich theo

(i e dd

chiéu toa nhiét (chiéu thuan)
— giam NO»
— mau cta 6ng nghiém nhat di

Giam nhiét do Lam ting nhiét do

chigu thu nhiét (chigu nghich)
— tang NO;
— mau cua 6ng nghiém dam lén

Tang nhiét do Lam giam nhiét do

Két luan:

¢ Khi ting nhiét 9, can bang chuyén dich theo chiéu phan ttng thu nhiét, nghia la chigu 1am gidm tic déng

cuia viéc ting nhiét do

¢ Khi gidm nhiét d8, can bang chuyén dich theo chiéu phan trng toa nhiét, nghia I3 chiu lam gidm tic déng

clia viéc giam nhiét do
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2. Anh huéng ciia néng dé:
chigu tao K, Cr, 07 (méiu cam)

VD: Xét cin bﬁng 2K2Cr0s+ 2HCI K:Cr207 4+ 2KCl + H20

(mau vang) chidu tao K> Cro, (miu vang) (mau cam)

T4c dong bén ngodi | C4ch Iam gidm tic ddng | Cén bing chuyén dich theo Trirallgl ﬂﬁ:;ﬁn
thém HCl Chi2u THUAN tao K;Cr;07
(TANG ndng d6 HCI) | Lam GIAM néng d6 HCI (vang — cam)
them NaoH Chigu NGHICH tzo K;CrOs

(GIAM néng dé HCI) | Lam TANG ndng dé HCI (cam ~vang)

Két luan: Khi ting hoic gidm ndng @9 ctia mét chat trong hé cin bing, can bing sé chuyén dich theo chigu lam
gidm tac déng cua viéc tang hodc giam néng d6 cua chat dé.

3. Anh huéng ciia ap sust. CHi AP DUNG CHO HE CO KHi

chi&u giam mol khi :giam p chung cia hé

VD: Xét can bﬁng: ZNOZ(k) 1N204{}g

chidu ting mol khi:tang p chung cia hé
.
il
chuyén dich cin bang

nén xilanh
. = —_—
Ban diu khi vira nén xilanh khi hé dat trang théi
can bdng méi

Téc déng bén ngoai C4ch 1am gidm tic dong Can bang chuyén dich theo

TANG 4p sudt chung ciahé | Lam GIAM 4p suft hé chiéu thuin — giam NO;
(nén xilanh, giam V) (giam s6 mol khi) — mau cua 6ng nghiém nhat di

GIAM 4p suit chung ciahé | Lam TANG 4p sudthé | chidu nghich — ting NO;
(nha xilanh, ting V) (ting s6 mol khi) — mau cua 6ng nghiém dam lén

Két luén: Khi ting hodc gidm 4p suit chung clia hé can bang, can bang sé dich chuyén theo chiéu lam gidm téc
déng ctia viéc ting hodc giam ap suit do

& Nhing hé thudn nghich khéng chiu anh hiwrong cua dp sudt:

—  Hé c6 s6 mol khi & hai v& phan rng bang nhau
vd: 1Hyg + 1hg = 2Hlg
Fe0s0 + 3C0g = 2Fer + 3COxq
— Hé khéng c6 khi
vd: CaOg + SiOyy = CaSiOs
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4. Nguyén ly chuyén dich cén béng Le Chatelier

— Mot phan tng thuan nghich dang & trang théi cin bing, khi chiu tic d6ng bén ngoai nhw bién d6i ndng
do, 4p sudt, nhiét dg, thi cAn bang s& chuyén dich theo chigu 1am gidm tic ddng bén ngoai dé.

5. Vai tro clia chét xiic tac trong phan (ing thuén nghich:

—  Chat xtc tic khéng anh hwong dén can bang héa hoc.
—  Chat xtic tic c6 tac dung 1am cho cin bing dwgc thiét 14p nhanh chéng hon

IV. Y NGHIA CUA TOC DO PHAN UNG & CAN BANG HOA HOC TRONG SAN XUAT HOA
HOC

Xem xét mot s8 thi du sau dé thiy y nghia clia t6c d6 phan trng va can bang héa hoc trong san xuat héa hoc:

VD1: 250209+0209 = 250309 ; AH<0

— O nhiét d thwong, phan (ing xay ra cham.

— DéE tang t6c d6 phan rng phai dung chat xtc tac va tang nhiét d6. Nhwng day 1a phan (rng toa nhiét, nén
khi tang nhiét d6, can bang chuyén dich theo chiéu nghich lam giam hiéu suit phan tng. D& han ché tac
dung nay, ngwai ta dung mét hwong dw khong khi, nghia 1 tang néng d6 oxi, lam cho can bang chuyén dich
theo chigdu thuan.

VD1: Nagy+3Hzpg = ZNHs3qg ; AH<0
— O nhiét ds thwong, téc 6 phan tng xay ra rit cham.
— Nhung & nhiét d8 cao, can bang chuyén dich theo chigu nghich; do d6, phan tng nay phai dwoc thuc hién

o nhiét dé thich hop, 4p suit cao va diing chat xtic tac.



Tric nghiém: CAN BANG HOA HOC

C4u 1: Can bang hoa hoc la:

A. Mot trang thai cAn bang dong vi khi hé dat cAn bang héa hoc, cac phdn (trng thudn va phan
rng nghich van tiép tuc xay ra véi téc dd bang nhau.

B. Mot can bang tinh vi khi d6, cic phan rng thuan va phan &ng nghich déu dirng lai.

C. Mot trang thai cAn bang dong vi khi hé dat cAn bang hoa hoc, cac phan rng thuin va phan
rng nghich van tiép tuc xay ra nhwng v&i téc dd khong bang nhau.

D. Mot trang thai cAn bang dong vi khi hé dat cAn bang héa hoc, phan (ng thuin dirng lai con
phan &ng nghich van tiép tuc xay ra.

C4u 2: Cac yéu t6 anh hwdng dén can bang héa hoc la:
A. Nong do, nhiét do va chat xuc tac. B. Nong do, ap suit va dién tich bé mat.
C. Nong do, nhiét do va ap suét. D. Ap sudt, nhiét d6 va chit xtc tac.

Cau 3: Cho cac phat biéu sau:
1. Phan &ng thuin nghich la phdn &rng xay ra theo 2 chiéu nguoc nhau.
2. Phan &rng bat thuin nghich la phan rng xay ra theo 1 chiéu xac dinh.
3. Can bang héa hoc 1a trang thai ma phan &ng da xay ra hoan toan.
4. Khi phan &rng thuan nghich dat trang thai cAn bang hoa hoc, lwong cac chit sé khong dai.
5. Khi phan &ng thuin nghich dat trang thai cAn bang héa hoc, phan &ng dirng lai.
Cac phat biéu sai la
A 23 B.3,4 C.3,5 D. 4,5

CAu 4: Cho phan &ng thuin nghich & trang thai cAn bang: 4NH3w) + 302 = 2Nz + 6H20(m) ;
AH<O0 . Can bang sé dich chuyén theo chiéu thuin khi
A. Tangnhiét do B. Tang chat xuc tac C. Tang ap sudt D. Loai bo hoi nwéc

Cau 5: Cho phwong trinh héa hoc: Nz + 0209 = 2NO) ; AH>0. Hay cho biét cap yéu t6 nao sau
day déu 4anh hudng tdi sw chuyén dich cAn bang hda hoc trén?
A. Nhiét d6 va néng do. B. Ap suitva nong do.
C. Nong do va chat xuic tac. D. Chatxuc tac va nhiét do.

Ciu 6: Phan (rng tong hop amoniac 1a N2g) + 3Hz@ = 2NHs ; AH<O0 . Yéu t6 khéng gitip tang hiéu
sudt téng hop amoniacla :
A. Tang nhiét do B. Tang ap suit
C. Liy amoniac rakhdi hon hop phdn tng  D. Thém khi nito vao hén hop phan tng.

CAu 7: Cho cac can bang sau:
(1) 2SO0z + Oz2x) = 2S03(x)
(2) N2y + 3H2v = 2NH3k)
(3) CO2(x) + Hz@y = CO) + H20(0
(4) 2HI) = L2 + Ha
(5) CH3COOH(q) + C2HsOH@ = CH3COOC2Hsx) + H20q)
Khi thay d6i 4p suit, nhém gdm cac ciAn bang hda hoc khong bi chuyén dich 1a:
A. (D)va(2). B. (3) va (4). C. (3), (4) va (5). D. (2), (4) va (5)
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Cau 8: Cho phan trng : 2S02() + 0200 = 2S03() . S6 mol ban dau ctia SOz va Oz 1an lwotla 2 mol va 1
mol. Khi phan &ng dat dén trang thai cAn bang (& mot nhiét dd nhat dinh), trong hon hop cé
1,75 mol SOz. Vay s6 mol Oz & trang théi cAn bang 1a:
A. 0 mol. B. 0,125 mol. C. 0,25 mol. D. 0,875 mol

C4u 9: Khi phan trng N2 + 3Hz2qg = 2NH3q dat dén trang thai cAn bang thi hon hop khi thu dwoc
c6 thanh phin gom: 1,5 mol NH3, 2 mol Nz, 3 mol Hz. Viy s6 mol ban dau cta H: la:
A. 3 mol. B. 4 mol. C. 5 mol. D. 4,5 mol

Cau 10: Cho phan trng: CO + Clz = COClz. Thyc hién trong binh kin dung tich 1 lit & nhiét d6 khong
d6i. Khi can bang [CO] = 0,02 ; [Clz] = 0,01 ; [COCl2] = 0,02. Bom thém vao binh 1,42 gam
Cl2. Nong dd mol/l ctia CO ; Cl2 va COCl2 & trang thai cAn bang m&i 1an lwota
A.0,016; 0,026 va 0,024. B. 0,014; 0,024 va 0,026.
C.0,012; 0,022 va 0,028. D. 0,015; 0,025 va 0,025.

2|Trang



Tric nghiém: CAN BANG HOA HOC

Cau 1: Can bang hoa hoc la:
A. Mot trang thai can bing déng vi khi hé dat cin bang héa hoc, cic phan rng thuin va phan
trng nghich van tiép tuc xy ra véi téc dd bing nhau.
M6t can bang tinh vi khi d6, cidc phan rng thudn va phan &ng nghich déu dirng lai.
C. Mot trang thai can bang dong vi khi hé dat can bang héa hoc, cac phan tng thuan va phan
trng nghich van tiép tuc xay ra nhung véi tée dé khong bang nhau.
D. Mot trang thai can bang déng vi khi hé dat can bang hoa hoc, phan ttng thuan dirng lai con
phan ttng nghich van tiép tuc xay ra.

&

Cau 2: Cac yéu to anh hwdng dén can bang hoa hoc la:
A. Nong dd, nhiét do va chat xic tac. B. Nong dd, ap suat va dién tich bé mat.
C. Nong dd, nhiét 6 va 4p suit. D. Ap suit, nhiét do6 va chat xic tac.

Cau 3: Cho cac phat biéu sau:
1. Phan rng thuan nghich 1a phan tng xay ra theo 2 chiéu ngwoc nhau.
2. Phan (rng bat thuan nghich 1a phan (rng xay ra theo 1 chiéu xac dinh.

~ 2

4. Khi phan rng thuan nghich dat trang thai can bang héa hoc, lwong cac chat sé khong doi.

Cac phat biéu sai la
A 23 B.3,4 C.35 D.45

Cau 4: Cho phan trng thuan nghich & trang thai can bang: 4NH3x) + 302 = 2Nz + 6H20@) ;
AH<O0 . Can bang sé dich chuyén theo chiéu thuén khi
A. Tang nhiét do B. Tang chat xtic tac C. Tang ap suat D. Loai b6 hoi nwéc

Cau 5: Cho phwrong trinh hda hoc: Na2qy + 0209 = 2NOq ; AH>0. Hay cho biét cdp yéu t6 nao sau
day déu anh hwong téi sw chuyén dich can bang hda hoc trén?
A. Nhiét d6 va ndng do. B. Ap suatvanong do.

C. Nong dd va chat xtc tac. D. Chat xtc tac va nhiét dé.

Cau 6: Phan ttrng tong hop amoniac 1a N2 + 3H2) = 2NHsqg ; AH<O0 . Yéu t6 khéng giup tang hiéu
suat tong hop amoniac 13 :
A. Tang nhiét dd B. Tang ap suat
C. Lay amoniac ra khoi hon hop phantng  D. Thém khi nito vao hon hop phan rng.

Ciu 7: Cho cac can bang sau:
(1) 250200 + O200 = 2S030)
(2) N2@ + 3Hz = 2NHs
(3) COz2q) + H2q9 = CO@) + H20(9
(4) 2HIg) = Iz + Hzo
(5) CHsCOOH( + C2HsOHg = CHsCOOCz2Hs@) + H20(
Khi thay d6i ap suat, nhém gom cac can bang héa hoc khong bi chuyén dich la:
A (1)va(2). B. (3) va (4). C.3),(AVva(5).  D.(2),(4)va(5)

1|Trang



Cau 8: Cho phan trng : 250209 + 0200 = 2503 . S6 mol ban dau ctia SOz va Oz lan lwot1a 2 mol va 1
mol. Khi phan ttng dat dén trang thai can bang (& mot nhiét do nhat dinh), trong hon hop cé
1,75 mol SOz. Vay s6 mol Oz & trang thai can bang la:
A. 0 mol. B. 0,125 mol. C. 0,25 mol. D. 0,875 mol

Cau 9: Khi phan tng N2 + 3Hzq) = 2NHs( dat dén trang thai can bang thi hon hop khi thu dwoc
c6 thanh phan gom: 1,5 mol NHs, 2 mol Nz, 3 mol Hz. Vay s6 mol ban dau cua H: la:
A. 3 mol. B. 4 mol. C. 5,25 mol. D. 4,5 mol

C4u 10: Cho phanng:COqy + Clzgy = COClzao. Thwce hién trong binh kin dung tich 1 lit & nhiét do
khéng doi. Khi can bang [CO] = 0,02 ; [Clz] = 0,01 ; [COClz] = 0,02. Nong d6 ban dau cua Clz
la:

A.0,02. B. 0,03. C. 0,04. D. 0,05.

2|Trang



Tw lusn: CAN BANG HOA HOC

Cau 1: Cho phan tng : 2502 + Oz = 2S03(k) . S6 mol ban dau ctia SOz va 0z lan lwotla 2 mol va 1
mol. Khi phan ttng dat dén trang thai can bang (& mot nhiét dé nhat dinh), trong hon hop cé
1,75 mol SO2.
a) Vay sé mol Oz ¢ trang thai cAn bang 1a bao nhiéu?

b) Tinh hiéu suat ctia phan tng?

Cau 2: Khi phan ttng N2g9 + 3H200 = 2NHsq9 dat dén trang thai can bang thi hon hop khi thu dwoc
c6 thanh phan gom: 1,5 mol NHsz, 2 mol N2, 3 mol Ha.
a) S6 mol moi chat trong hon hop X ban dau la bao nhiéu?
b) Tinh hiéu suat phan tng téng hop amoniac?

Cau 3: Cho phan ttng : COx) + Clzx) = COClz. Thue hién trong binh kin dung tich 1 lit & nhiét do
khong d6i. Khi hé dat can bang, néng do can bang cla cac chat trong hé lan lwot 1a
[CO] =0,02M ; [Clz] = 0,01M ; [COCIz] = 0,02M. Tinh nong dd ban dau ctia CO va Cl..

Cau 4: Mot binh phan ttng c6 dung tich khéng doi, chira hon hop khi N2 va Hz véi nong do twong (rng
1a 0,3M va 0,7M. Sau khi phan rng téng hop NHs dat trang thai can bang & t°C, Hz chiém 50%
thé tich hon hop thu dwoc. Tinh hiéu suat téng hop NH.

1|Trang



Tw ludn: CAN BANG HOA HOC

Cau 1: Cho phan trng : 250209 + 0200 = 25039 . S6 mol ban dau ctia SOz va Oz lan lwgt1a 2 mol va 1
mol. Khi phan trng dat dén trang thai can bang (& mot nhiét do nhat dinh), trong hon hop cé
1,75 mol SOa2.
a) Vay s6 mol Oz ¢ trang thai can bang 1a bao nhiéu?

b) Tinh hiéu sudt ctia phan tng?

a) 280200 + Oz = 2803k
Ban dau: 2 1 (mol)
Phantng: 0,25—— 0,125 (mol)
|
Canbang: 1,75 0,875 (mol)
¢ nsozpe=2—1,75=0,25mol

® No2pe= 0’725 = 0,125 mol
® No02(canbing) = 1 — 0,125 = 0,0875 mol

0,25

b) le’l‘ = T 1000/0 = 12,5%

Cau 2: Cho hon hop X chira N2 va Hz trong mét binh kin va thyc hién phan tng tong hop amoniac.
Khi phan rng N2 + 3Hz200 = 2NHs(x) dat dén trang thai can bang thi hon hop khi Y thu dwoc
c6 thanh phan gom: 1,5 mol NHz, 2 mol Nz, 3 mol Ha.

a) S6 mol moi chat trong hon hop X ban dau 13 bao nhiéu?
b) Tinh hiéu suit phan rng tong hop amoniac?

a) N2ag + 3Hzw = 2NHs
Bandau: 2,75 5,25 (mol)
fr i)
Phanng: 0,75 «—— 2,25 «— 15 (mol)
T
Can bang: 2 3 1,5 (mol)
® NH2pk — 1—23 = 2,25 mol = nuz2bandiu = 3 + 2,25 = 5,25 mol.
® nNN2pik—= 13—5 = 0,75 mol = nx2ban@u= 2 + 0,75 = 2,75 mol
b)
o Tacé: —Nzbd - TH2Bd _ N, ]ydn dw, hiéu suit tinh theo Ha
o H e (tinh theoH2) = %100% = 42,86%

1|Trang



C4au 3: Cho phan g : COx) + Clzqg = COClzk). Thwe hién trong binh kin dung tich 1 lit & nhiét do
khong d6i. Khi hé dat can bang, néng do can bang cla cac chat trong hé lan lwot 1a
[CO] =0,02M; [CIz] = 0,01M ; [COCIz] = 0,02M. Tinh néng d6 ban dau cta CO va Cl..

CO0xy + Clhw = COClw

Ban dau: 0,04 0,03 (mol/I)
f ]
Phan &ng: 0,02 — 0,02 «— 0,02 (mol/T)
T
Canbang: 0,02 0,01 0,02 (mol/1)

o (Cmbaco=0,02+0,02=0,04M
e Cmbacz=0,02+ 0,01 =0,03M

Cau 4: Mot binh phan tng c6 dung tich khong doi, chira hon hop khi N2 va Hz véi nong do twong trng
12 0,3M va 0,7M. Sau khi phan tng tong hop NHs dat trang thai can bang & t°C, Hz chiém 50%
thé tich hon hop thu dwoc. Tinh hiéu sut tong hop NHs?

a) Nz + 3Hew = 2NHsw
Ban dau: 0,3 0,7 (mol/D)
Phan itng: x 3x 2x (mol/1)
l l l
Can bang: (0,3 —x) (0,7-3x) 2X (mol/1)
0,7-3x

100% = 50% = x=0,1 mol.

o 9% VH2/hdnhopcB =
/honhop (0,3—x)+(0,7—3x)+2x

’ n n -~ - I3
e Tacéo: N%bd > —H2bd  — N, Juon dw, hiéu suat tinh theo Hz

® H po(tinh theoHz) = %100% = 42,86%
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