Bai 50 CAN BANG HOA HOC

[] MUC TIEU BAI HOC

Hoc sinh hiéu :

« Céin bang hod hoc 1a gi ?

- Hiing s6 cin biing 12 gi 7 Y nghia clia hiing s6 can bing.

- Thé nio 1a su chuyén dich can biing va nhitng yéu 16 néng do, nhiét do,
dp sudt anh hudng dén chuyén dich can bing hod hoc nhu thé nao ?

Hoc sinh van dung :

- Van dung thanh thao nguyén li chuyén dich cin bang cho mot can bang
hoa hoc.

« Sir dung biéu thiic hing s6 cin bang dé tinh todn.

(] CHUAN B

Gido vién :

« Bing 7.2 — Hé can bing N,O, (k) = 2NO,(k) 6 25"C.

» Hai 6ng nghiém dung khi NO, (c6 mau nhu nhau) ; Mot coc nude dd dé
lam thi nghiém chuyén dich can biang 2NO, = N,O,

Hoc sinh : Xem lai cdc yéu t6 anh huong dén téc do phan ing.

] GO1'Y TG CHUC HOAT DONG DAY HOC

I. PHAN UNG MOT CHIEU, PHAN UNG THUAN NGHICH
VA CAN BANG HOA HOC
1. Phan (tng mét chiéu
Hoat dong 1 :
* HS nghién ctiu SGK va cho biét thé nio la phan ting mot chiéu — dua vio thi
du SGK dé giii thich.
* GV chét lai : Phan img chi xdy ra theo mot chiéu xidc dinh duoc goi 1a phan
mg mot chiéu. Trong phuong trinh hod hoc clia phan ttng mot chiéu, nguoi
ta ding mii tén chi chiéu phan ting.
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2. Phan tng thuan nghich

Hoat dong 2 :

HS nghién ciu thi du trong SGK vi tra 161 ciu hoi : Thé nao 1a phan tng
thuén nghich ? Biéu dién phan ting thuan nghich nhu thé nio ? Dic diém cua
phan tng thuin nghich 1a gi ? So vdi phan dmg mot chiéu cé gi khic ?

3. Can bang hoa hoc

Hoat dong 3 :

* GV néu van dé : Thi nghiém cho 0,500 mol H, va 0,500 mol I, viao binh kin

& 430" C chi thu dugc 0,786 mol HI.

Hay gidi thich, viét pthh va tinh lugng méi chit c6 trong hé.

GV : Lam thi nghiém ngugc lai, néu dun néng 1,00 mol HI trong binh kin, &
430°C. Két qua cting chi thu duge 0,107 mol H,, 0,107 mol I, va 0,786 mol HIL

Diéu d6 co nghia tai diéu kién da cho nong do cdc chit H,. I,, HI trong hon
hop phan tng 1a khong do6i. Nguoi ta ndi phan dng trén da dat dén trang thdi can
bang. D6 1a moét can bang hod hoc.

Pt vin dé : Tai sao & trang thii can bing néng do cdc chit trong hé phén
tng khong thay d6i theo thoi gian ? (GV goi ¥ : da viio SGK so sdnh téc do phén
tng thuéan va nghich).

* GV tong két :

— Can bing hod hoc 1a trang thédi cha phan tmg thuan nghich khi téc do phan
img thuéin bing t6¢ do phin tng nghich.

— Cén bang hoi hoc 14 mot cin bang dong.
IL. HANG SO CAN BANG

1. Can bang trong hé dong thé

Hoat dong 4 :
* GV huéng din HS xét phan tng thuian nghich & trang thdi can bing :

N,Oy4(k) = 2ZNO(k) va nghién ciu bang 7.2 SGK.
[NO, |
[N20, ]
[N,0,] tai cic thai diém khdc nhau.
*  HSnhan xét : Ti s6 d6 hidu nhu khong déi. Gid tri trung binh 1a 4,63.10 "

So sinh cic ti s0 tuong tng vai cdc gid tri nong do [NO,] va
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* GV :Gid tri do goi la hang s6 can bang ctia phan tng trén, ki hiéu la K.

2
Viy : K. = [NDE]

o= b—2 2463107
[N20, ]

Giai thich biéu thic tinh hiing s6 can bang :

[NO,] va [N,04] : nong do mol clia NO, va N,O, & trang thai can bing ;

S6 mii 2 ¢ nong do NO, vi s6 mil | & nong do N,O, tng ding vai hé so cua
ching trong pthh cua phan ng.
*  Cho phuong trinh cua phén ng thuin nghich dang tong quit :

aA + bB = c¢C +dD (A, B, C, D la chit khi hay chit tan trong dung dich).

Hay viét biéu thic tinh hiang s6 cin bang va giai thich cdc dai luong trong
biéu thiic.

C d
Traloi : K, = M
[A]'[B]
2. Can bang trong hé di thé
Hoat dong 5 :

* GV néu van dé : Vi néng do chat rin duoc coi 13 hing s6 nén né khong cé
miit trong biéu thiic hing s6 can bing K_.
GV yéu ciu HS viét biéu thitc hiing sé cin bing cla cdc phuong trinh hod hoc :

C(r) + CO,(k) = 2CO(Kk) ;: K = %
2
CaCOs (r) = CaO(r) + CO,(k) ; K, = [CO,]

GV luu y HS :
— Hing s6 cin bang ciia mét phan g xdc dinh chi phu thudc vio nhiét do.
— Dai véi mot phan dng xdc dinh, néu thay doi hé s6 cdc chat trong phan
ting thi gid tri hing s6 can bang ciing thay doi (xem thi du SGK).
— Daéi vdi phan dng c6 mat chét ran, néng do chit ran duge coi 1a mot hing
s nén khong c6 nong do chat rin trong biéu thiic tinh hiing so can bang.
* GV dat vin dé : Gid tri hang s6 can bing ¢ ¥ nghia la tir gid tri hiang sé cin
bang s& biét dugc lugng chit phén ting con lai v lugng san phim tao thinh &
trang thdi cin bang tir dé biét dugc hiéu suét phan dng.
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Thi du I : Phan ing nung voi CaCO, = CaO + CO, co6 hing s6 can bang O
820°C1a K, =4.28.10 *: va & 880°C1a K, = 1,06.10 ~.
Tinh lugng CO, thu duoe & mdi nhiét do va cho nhan xét.
Bai gidi - (SGK)
Thi du 2 : O nhiét do nhat dinh, phan tng :
H, + I, = 2HI ¢6 hing s6 cin bang 1a 36,
Nong do ban ddu cia H, va I, bang 0,02 mol/l. Tinh néng do6 mol cta céc
chit lic cin bang.
Bai giai : Biéu thitc hang s6 cin bing clia phan ting da cho
|
o [H][R]

Goi x 14 nong do H, tham gia phan tng. Vay ciing ¢6 x mol// I, tham gia
phén tng va c6 2x mol/l HI tao thanh,
Liic can bing : [H,] = [1,] =(0,02 = x) ; [HI] = 2x
Thay céc gid tri tim dugc vao biéu thiic tinh hiing s6 can bing :
(2x)°

(0,02 = x)0,02 - x) H

Giai phuong trinh — x = 0,015
[H,] = [1,] = 0,02 - 0,015 = 0,005 (mol/)

[HI] =2 x 0,015 = 0,03 (mol//)

Vay lic cin biang néng do H, 14 0,005 mol// ; nong do 1, 1a 0,005 mol/l va
nong do HI 1a 0,03 mol/l.

I11. SU CHUYEN DICH CAN BANG HOA HOC

1. Thi nghiém

Hoat dong 6 :
*  Néu c6 diéu kién, GV lam thi nghiém nhu SGK hoic néu hién tugng dé HS

giai thich.

Trude khi nhing 6ng nghiém a vao nude di, mau hon hop khi & ca 2 dng
nghiém a va b 14 nhu nhau. Nghia I trang thdi can bang dugc thiét lap o cd 2 éng
nghiém la nhu nhau.
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Khi nhiing 6ng a vao nudc dd, mau & 6ng a nhat hon miu & 6ng b. Ching to
dudi tac dung cua nhiét, can bang chuyén dich. Téc do phan ting nghich (phan
ting tao thinh N,O, khéng mau) 1én hon téc do phan @ng thuin (phan ting phan
huy N,O,4 thanh NO, mau néu do).

Hién tuong doé goi la su chuyén dich cén bing.

2. Binh nghia
»  HS phit biéu két luan vé su chuyén dich can bing.

IV. CAC YEU TO ANH HUONG PEN CAN BANG HOA HOC
» GV dit viin dé : O diéu kién khong déi. can biing hod hoc ¢6 thé duge bio
toan trong thoi gian lau tuy v. Nhung khi cdc diéu kién bén ngoai nhu néng
do, dp suat, nhiét do thay déi, can bing hod hoc sé bi chuyén dich.

Ta hay xét cdc yéu t6 anh hudng dén can bang hod hoc.

1. Anh hudng cta néng do

Hoat dong 7 :
* GV néu vin dé : O 800°C, phan tmg thuin nghich

C(r) + CO,(k) = 2CO (k)

¢6 hiing s6 can biang K =9,2.10 °.

Néu tang nong do CO, bang ciach dua thém CO, vao binh phan tng thi cin
bing s& chuyén dich nhu thé nao ?

HS giai : Biéu thic tinh hiing s6 cén bing cua phan ting trén dugc viét :

col
= %CDJ]

=9.2.107°

[co

[CO,|

Pé K khong doi nghia la ti s6 khong d6i khi [CO,] tang thi [CO]
cling phai tang lén.

GV : Nhu vay tdéc dd phan tng thuan, phan tng tao thinh CO 16n hon, hay
néi cich khic can bing dich chuyén vé phia lam giam nong do CO,.

Nguaic lai, néu rdng nong dé CO bang cich dua thém CO viao binh phan ting
thi can bang s& chuyén dich theo chiéu nghich, lam tang néng do CO,, néi cich
khdc can bang chuyén dich vé phia lam giam néng do CO.
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GV b6 sung : Chat ran khong cé mat trong biéu thie tinh hang so céan
bang nén khi thém hoac bét chét ran trong phan tng, cin bang khong bi
chuyén dich.

2. Anh huéng clia 4p suat

Hoat dong 8 :

GV cho HS thiy duge doi véi chat khi gitra nong do va dp sudt ¢6 moi quan hé
ti 1& thuan. Nén trong bié¢u thic tinh hing s6 can bing d6i vdi phan ng ¢
chit khi tham gia c6 thé thay gid tri néng do bang gid tri dp sudt ¢ trang thdi
can bang,

Xét thi nghiém trong SGK.

HS nghién citu thi nghiém trong SGK va tra 1o cau hoi : Khi ting hoac giam

dp suéit cua hé can bang chuyén dich nhu thé nao ? Giai thich.

GV két ludgn : D61 véi mot hé can biing khi ta thay déi dp suét, can bing sé

chuyén dich vé phia chéng lai sy thay doi do.

GV : Xét can bing Hy(k) + (k) = 2HI(K)
Néu tang dp suat cia hé 1én 2 ldn. Can bing s& chuyén dich vé phia nao ?

HS gidi : Biéu thic tinh hang s6 can bang 1a K, = ———

Néu tang ap sudt chung cia hé 1én 2 lan thi dp suﬁ't_rier_mg cua moi khi cling

tang lén 2 lan.

Qpu)” _ (pw)’

Khi do : =
2Py, 2P, Py,.P

= K, (hang s6 can bang khong thay doi).

Trong céin biing trén, téng s6 mol chét khi cua 2 vé bing nhau, nén khi thay

ddi dp sudt can bang khong bi chuyén dich.

GV gidap HS lién hé : Tuong tu nhu vay, dp sudt khéng anh huong dén cic
can bing

Fe,05(r) + 3CO(k) = 2Fe(r) + 3CO,(k)

CaO(r) + SiO,(r) = CaSiO5(r).

3. Anh hudng cta nhiét do
Hoat dong 9 :
GV : Str dung thi nghiém dua vao phan tng
N,Oy (khi khong mau) = 2NO, (khi mau nau do) AH > 0.
HS nhan xét : Phan ding thuédn thu nhiét con phan dng nghich toa nhiét.
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GV chuan bi trude hai binh cdu hoan toan nhu nhau, dung khi NO, ¢6 mau
hoan toan nhu nhau. Mot binh dé lai d6i chiing, con mot binh nhing vao chau
nudc dd sau 1 phiit cho HS quan sdt so sénh mau sac vdi binh lam doi chimg.

HS nhan xét va giai thich : Binh ngéam trong nude da cé mau nhat hon.

Nguyén nhén : Can bing da dich chuyén vé phia tao ra nhiéu N,O, khong
mau — nghia 1a khi giam nhiét do cdn bang dd dich chuyén vé phia tod nhiét.

GV : Twong tu, néu nhing 1 binh cfu vao coc nude nong hién tuong s& xay
ra nhu thé nao ? Giai thich.

Quan sat thi nghiém, HS sé nhan xét duge binh nhing vao nudc noéng ¢ mau
néu do (mau dam lén). Can bang dich chuyén vé phia tao ra nhiéu phan tir NO,,
c6 nghia 14 khi tdng nhiér do cdan bang chuyén dich vé phia thu nhiét.

* GV : Su chuyén dich can bing da xét ¢ trén tuan theo nguyén 1i chuyén dich
cin bang Lo Sa-to-li-é (H. Le Chatelier).

HS : Dua viao SGK phit biéu nguyén li.

4, Vai tro cta chat xiic tac
* GV b6 sung : Nhu di biét chit xic tac lam ting téc do phan dng, trong phan

tmg thuin nghich néu ta s dung chét xic tic téc do phan ng thuan va

nghich déu ting nhu nhau nén chit xic tic khong cé tdc dung lam chuyén
dich can bing, ma chi ¢é tic dung lam cho phin tmg nhanh chéng dat dén
trang thdi can bing.

V. Y NGHIA CUA TOC PO PHAN UNG VA CAN BANG HOA HOC TRONG
SAN XUAT HOA HOC
Hoat dong 10 :

* GV : Hiéu duoc cdc yéu t6 anh huong dén toc do phén ng va cdc yéu t6 anh
huong dén can bang hod hoc 1 viéc rit cdn thiét trong san xuit hoa chat.

Sau day, ching ta xét mot vai phan img hod hoc duge ding trong san xudt
hod hoc.

Thi du I : Trong san xudt axit sunfuric ¢é cong doan oxi hod SO, thinh SO,
bang O, khong khi :
250,(k) + O,(k) = 2804(k) ; AH< 0

Co thé dp dung vio cén bing nay nhitng yéu t6 gi dé lam chuyén dich céan
bang vé phia tao thanh SO ?
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HS :

— Phan ting thuan la phan dng toa nhiét nén khong duoc tang nhiét do lén
cao qud, thue t&€ nhiét do cua phan tng nay la 450°C.

— Phan tng ¢6 su thay doi s6 mol khi, phin ng thuén lam giam s6 mol khi
nén cd thé tang ap sudt cua heé.

— Tang ndng d6 oxi bang cach diing du khong khi.

— Pé hé nhanh chéng dat dén trang thdi can bang ngudi ta diing chat xdc tic,
* GV bé sung : Trong thuc t€, ngudi ta ding du oxi va diing chit xiic tic ma

khong tang ap sudt. Khi d6 hiéu suit cua phan ing da dat 98%.
* GV cho HS xét cdc can bang :

Na(K) + 3Ha(k) = 2NH;(k) AH <0

Hoat dong 11 : Cang c6 bai hoc
» (6 thé st dung cdc bai tip 4, 5 (SGK) dé cung c6 bai hoc.
* GV huéng din HS gidi mot s6 bai tdp khé nhu nhitng bai van dung biéu thic

K can bing dé tinh todn (bai 7, 8, 9, 10 SGK).

("] HUONG DAN GIAI VA DAP SO BAI TAP TRONG SGK
1. Chon dip én B.

3. a)K.=[CO,]; b K, = —

o) K, __[sosF : K, __[sos] . K. =[502]2[?z]
' [s0,][0,] 2 [502][02]% 3 [S05]°

1 ) B 1 ik
K‘CszK 1K, = Kfl’K‘:s_[K ]_K_z

E] CH

9. Nguyén li Lo Sa-to-li-é (SGK).

Ap dung : Gidm 4p sudt, tang nhiét do, tang nong do CO, hoidc gidgm nong do
CO cén bang sé chuyén dich theo chiéu thuén.

6. ) C(r) + H,0(k) = CO(k) + Hy(k) AH > 0
b) CO(k) + H,O(k) = CO,(k) + H,(k) AH <0
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Phan tng a Phan ting b

Ting nhigt do — —
Thém luong hoi nude — S
Thém khi H, « -
Tang dp sudl — khong doi

=

Chét xuc tac ]

P - * 4 i [HI]E
7. Biéu thifc tinh hing s6 can bing :  K_= [_I_f_]'[[—]
2 |1 12

Thay cédc gid tri [HI] = 0,786 ; [H;] = [I,] = 0,107TM

_ (0,786)° _ 0617796
N (0,107)? ~ 0011449

8. Goinéng do H,0 phan tng 1a x — Néng do nudc cin bang 1a (0,03 — x), ta ¢
2

= 33.96.

— S 1873 —— =1369 - x=0.0411 - 1,369x
(0,03 — x)° 0,03 -x
00411 »
X= 505 =0.017,dod6 [H,0] = 0,03 - 0,017 = 0,013(M) ; [CO] = 0,013M.

9. Cyp =027M;[H,] =[Br,]=x; [HBr]=0.27-2x

(027 - 2x)* 218100 s (027 -2%)
2 AR X
X

Do d6 : [H,] = [Bry] = 1,83.10*M ; [HBr] = 0,27 — 0,000182 = 0,27(M).
10. Néng do ban dau : Cy, =0,0198 M ; Goi nong d¢ iot bi chuyén hod la x. Viy

=1,476.10° > x = 1,82.10*

nong do iot lic can bang [I,] = 0,0198 — x. Nong do nguyén tir I lic can bang
la 2x.
2

2
1 i _
E= [1] ~3.80.107° > — 1 =3,80.107°

1] (0.0198 — x)
4x* = 0,0753.10° = 3.80.10°x — 2x =~ 0,868.10 > —» x = 0,43.10°
[1,] = 0,0198 — 0,000434 = 0,0194(M) ; [I] = 8,6.10 *M.
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