CHUYEN PE 8: CAN BANG HOA HOC

I. LY THUYET CO BAN
1. Can bang héa hoc

Can bang hoa hoc 1a trang thai ciia phan g thuan nghich khi AG = 0 hoac khi toc d§ phan ing
thuén bang tc do phan tng nghich. C4n bing hoa hoc 14 can bang dong.
2. Hang so can bang K,

Xét phan tmg thuan nghich gdm cac khi li tuong: aA + bB ——= cC + dD

O nhiét do, ap suét khong doi:

AG, = AG) + Rnn% =G; +RTInQ, (6.1)

P, .P,

Pa, Pg, Pc, vaPp—ap suét riéng phﬁn (atm) cua cac khi A, B, C va D luc tinh AG cua phan ung.

Khi phan ting & trang théi can bang thi AG = 0, nén (6.1) tr thanh:
P:.P;
PPy
Pa, Pg, Pc, va Pp — 4p suit riéng phan (atm) ctia cac khi A, B, C va D trong phan tng lic can

AG) = -RTIn(—-2 (6.2)

bang (cb) voi P = Z“: P,
n

O trang thai can bang thanh phin cac chét trong phan (mg khong bién doi, nén ti s6 sau la hing

P:.PS
s6: K, = =(-= P Pb) (6.3)
Kp— hang s6 can bang ap suét, Kp chi phu thudc vao nhiét 46 va ban chat phan tng.
Thay (6.3) vao (6.2): AG} =-RTInK (6.4)
Thay (6.4) vao (6.1): AG; =RTIn(Q,/K,) (6.5)

(6.4) va (6.5) 1a cac phuong trinh dang nhiét Van’t Hoff,
3. Cac h%ng 0 can bﬁng Ke, Knva K,
Xét can bang gom cac khi li tuong: aA + bB —— cC + dD
7 s [CT.[D}"
O trang thai can bang ta ¢6: K, = (———— 6.6
ang g c ([A]a'[B]b)cb (6.6)
[i] — ndng d6 mol/L cta ciu tir i & trang thai can bang.
Ke— he“mg s6 can be“mg néng do; K¢ chi phu thudc vao nhiét dé va ban chét phan ung.

© d
K, =(2¢22) (6.7)
n’,.n,
ni — s6 mol cua khi i & trang thai can béng.
@© . d » n.
K, =Xedn) vy, = e (6.8)
Xa-Xs Zn

%i — phan mol ctia cdu tir i & trang thai can bang.

Giita cac hang s6 can bang ctia phan tmg xac dinh & cling nhiét d6 ¢6 mbi lién hé nhu sau:
P n n

K, = K. (RT)*" = Kn(i)fb = KX(P)fb (6.9)

R — hing sb khi li trong, & day R = 0,082 L.atm.K™* mol™;

An — hiéu s6 mol khi & vé san pham va s6 mol khi & vé cac chat phan tng trong PTHH;

P — 4p suat ctia hé luc can bang (atm);



Zn - tong s6 mol khi (ké ca khi khong phan (mg) ctia hé lac can bang.
Khi s6 mol khi & hai vé cia PTHH bang nhau hodc phan tng khong c6 chit khi (An = 0), thi:
K, =K, =K, =K,
4. Can bang trong hé di thé
Vi ap sudt anh huong rat it &én chit ngung tu (chat ran, chat 16ng), vi vay trong cac biéu thirc
hang s6 can bang K khong c6 mit thanh phan ca chat ngung tu. Vi du:

Co + COy, pa— 2CO,,
p2 COP n2 2
KP =( = )cb;Kc =([ ] )cb;Kn =( = )cb; K)(, =( XCO )cb
Pco2 [CO, ] N, Xco,

Luu ¥ rang, hing s6 can bang di lién v6i PTHH cuy thé. Vi du:
2

+ OZ(k) «—= 2C02(k);Kp:( s Deb

2C0 _
P2 P,

(k)

2

P
+ 120,,, == CO,,;K, =(—22),

CO
PCO.PC',/ZZ

(k)
2
P .P02
)cb

PZ

co,

2CO,,, = 2CO, + Oz(k);K;=(

O cling nhiét do: K, = (K )’ = I/K_

5. Sw chuyén dich cin bang — Nguyén li chuyén dich cin bing Le Chatelier

Su chuyén dich cén bang 1a sy di chuyén tir trang thai can bang nay sang trang thai can bang
khac do tac dong ciia cac yéu td bén ngoai 1én can bang.

Nguyén 1i chuyén dich cin bang Le Chatelier: “Mot hé dang & trang thai can bang, khi chiu tac
dong tir bén ngoai, nhu 1am bién d6i nhiét do, ap suat, ndng do, thi can bang s& chuyén dich theo chiéu
lam giam tac dong bén ngoai do”.

6. Céc yéu té anh hwong dén cin bing
a. Anh hiong ciia nhiét dp dén cin bang
Taco: AG) =-RTInK N Dé mo ta su phy thudc ndy ta co6 phuong trinh Van’t Hoff:

Oln Kp B AH‘;

= 6.10
or " RT? (6.10)
Léy tich phan xac dinh tir Ty dén T, ta co:
KE 0
In— = AH[ T - 1 (6.11)
Ki R I|\T T,

Néu phan tng thu nhiét (AH > 0), khi tang nhiét do, K, ting, nghia 1a can bang chuyén dich theo
chiéu thuan.

Néu phan mg toa nhiét (AH < 0), khi tdng nhiét do, K, gidm, nghia la can béng chuyén dich theo
chidu nghich.

Li luén tuong tu cho ting trudng hop giam nhiét do, can bang s& chuyén dich theo chiéu ngugc
lai.
b. Anh huéng ciia dp sudt dén can bang

T (6.9): K, = KX(P)CA,;’

Vi K, cua phan tng chi phu thugc vao nhi¢t do, nén ¢ nhiét do khong doi:

- Néu An > 0, khi Pg, tang thi K, gidm, nghia la can bang chuyén dich theo chiéu nghich.

- Néu An < 0, khi Py, ting thi K, tdng, nghia la can bang chuyén dich theo chiéu thuan.



- Néu An = 0, ap suat khong 1am chuyén dich can bang.
c. Anh huong cia nong dé dén cdn bang

Xét can bang sau trong binh kin & nhiét d6 khong doi:
[COT
[CO, ]

Vi K. 13 hing s6 ¢ nhiét d6 khong d6i, nén viéc thém hodc bot mot lwong CO, hodc CO vao hé
can bang déu lam ti sb (6.12) bién ddi, do d6 cén bang phai chuyén dich cho t&i khi ti s6 (7.12) trd lai
gi4 trj ban dau.

Tir d6, d& dang hiéu ring, viéc cho thém CO, vao hé can bang, thi CO, phai phan tng thém véi
C dé giam bét lwong CO, va ting thém lwong CO. Li ludn tuong ty cho trudng hop 1dy bét lugng CO,,
cho thém hoic iy bot CO.

Luu y: Viéc thém hoac bt mdt lugng nho chét ran hodc long (trir truong hop viéc thém hoac baot
mot luong 16n gy ra su bién d6i ap suat hodc thé tich cta hé can bang) khong anh huong dén can
bang, vi thanh phan chat ngung tu khong c6 mat trong biéu thirc ciia hang sd can bang K.

II. BAI TAP CO HUGNG DAN GIAI
Cau 1 (HSG QUANG BINH 12 — 2011): Tron H, va I, vao mot binh kin & 410°C. Phan tng dat dén
can bang voi [Hy] = [I2] = 0,224M va [HI] = 1,552M.

a) Tinh ndng do ban dau cia cac chét.

b) Giit nguyén nhiét d6 cta binh phan tmg va cho thém vao binh 1 mol/l iot. Hay tinh toan cu thé

C + CO,,, &= 2CO,,; K, =(

et (6.12)

(gr)

dé minh hoa sy chuyén dich ctia cin bang phan tmg.
Giai:
Hy + I, —= 2HI

a) Nong do dau ctia cac chat phan tng 1a: Cy, =C,, =0,224 + (1,552/2) =1 mol/L

2
b) = K, = — DD _yg
0,224+0,224

Thém vao binh 1 mol/L 15, coi n6ng ban dau cua cac chat la: CHZ =1 mol/L/; C12 =2 mol/L

H, + I, &= 2HI ,
= 0,932 mol
bd 1 2 0 P C. T mol/L
1-0Q2-x) [HI] = 2x = 1,864 mol/L
[1 1-x 2-X 2x

Nong d6 ciia HI tang thém: 1,864 — 1,552 = 0,312 mol/L. Vay can bang da chuyén dich vé phia

tao thanh HI.
Cau 2 (30/04 16p 11 — Chu Vin An Ninh Thuén): Tt phan Gng thudn nghich sau:

PCl,,, — PCL,, + OCl,,,

Hon hop sau khi dat dén trang thai can bang c6 d,,,, =5 & 190°C va 1 atm.

a) Tinh hé s6 phan li o ciia PCls.

b) Tinh hing s6 can bing Kp.

¢) Tinh hé s6 phan i o ¢ ap suit P = 0,5 atm.

Gidi:
a) Tinh h¢ s6 phan li o ciia PCls:
PCl,,, ——= PCl,, + Cl,
bd n 0 0

(] n(l - o) no no = Zn =n(l +a)



M, m
dPCls/kk = 2});3 = 2; - =d, 1)

- m
Sau phan tng: d,, ,, = Wh};a) =d (2)

Taco(1):(2: dy/d=1+0 = a=(d,/d)-1=(72-5)/5=0,44
b) Tinh hing s6 can bing Kp
Goi P 13 4p suét hé can bang: P = 1 atm. ADCT: P, = (n, /Zn)P

noP _ Il(l —OL)P —~ K. = Ppc]3-P(;12 _ 0(22 =0,24

- [n(1 +a)]; P (1 + )] F Po, lI-a

¢) Tinh hé s6 phan li a & ap sudt P = 0,5 atm

oo [Ke [0 oo
K, +P  \024+05

Céu 3 (30/04/2015 khéi 10 — P& chinh thirc): Hdn hop khi gdm 1 mol N, va 3 mol H, duoc gia nhiét toi
387°C tai ap suét 10 atm. Hon hop can bﬁng chira 3,85% NH; vé sd mol. Xac dinh K¢ va Kp.

= PPCl3 =Pc12

Giai:

NZ(k) + 3H2(k) — 2NH3(k)
bd (mol) 1 3 0
[1 (mol) 1-x 3-3x 2x

Luc can br:ing s6 mol H, = 3 1an s6 mol N,
Vay % s6 mol Ny lac can bang 1a: (100 — 3,85)/4 = 24,04%; %H, = 72,11%.
Ap suat riéng phan d6i v6i timg chat la:
P, =0,0385%10 = 0,385 atm; P, =0,7211*10 =7,211 atm
2

P
=02404%20=2404 atm = K = ——— =1,644.10"*; K _ =K .(RT) ™ =04815

P,

N 3

N, " H,
Céu 4 (HSG HA TINH 10 — 2012): Cho hdn hop khi A gdm H; va CO ¢6 ciung sd mol. Ngudi ta
mudn diéu ché H, tir hdn hop A bang cach chuyén hoa CO theo phan tmg:
CO, + H,0,, —= CO,,, + Hy,,

Hang s6 can bang Kc ciia phan ing ¢ nhiét d6 thi nghiém khong doi (t°C) bang 5. Ty 1¢ s6 mol ban dau
ctia CO va HyO bang 1 : n. Goi a 1a % s6 mol CO bi chuyén hoa thanh CO,.

a) Hay thiét 1ap biéu thirc lién quan giira n, a va K.

b) Cho n = 3, tinh thanh phan % thé tich CO trong hdn hop khi cudi ciing (¢ trang thai can bang).

¢) Mudn thanh phan % s6 mol CO trong hdn hop khi cudi cting nhé hon 1% thi n phai co gia tri
bao nhiéu?

Giai:

a) Xét can bang:
COu + HOu &= COy, + Hy,
bd 1 n 0 1
[1 1-a n-a a 1+a
Téng sb mol sau phan tmg: (1 -a)+(n-a)+a+(L+a)=n+2=N
_[CO,1MH,] _  a(@+1)
¢ [COLH,0] (-a).(n-a)
b) Vi ta c6 % thé tich CO trong hdn hop: x = (1-a)/N =a =1 - Nx




Khi n =3 thay a vao Kc, thay sb vao, rat gon: 100x* + 65x —2 = 0 = x = 2,94%

¢) Mubdn x = 1% thay a = 1 - Nx va thay tiépvao Kc ta c6 phuong trinh:

5,04N*-12N-200=0=N=7,6 < n=5.

Vay dé %Vco trong hdn hop < 1% thi n phai c¢6 gia tri 16n hon 5.6.
Cau 5 (HSG YEN BAI 11 — 2012): Nén 2 mol nito va 8 mol hidro vao mét binh kin c¢6 thé tich 2 lit (chi
chira sdn chét xtic tac v6i thé tich khong dang ké) da duogc gitt ¢ nhiét ¢ khong ddi. Khi phan tng
trong binh dat can bang, ap suat khi trong binh bang 0,8 4p suit luc dau (khi mdi cho xong cac khi vao
binh, chua xay ra phan tng). Tinh hing s6 can bing ctia phan tng xay ra trong binh.

Giai:
Xét can bang:
N,, + 3H,, = 2NH,,
bd (mol) 2 8 0
[1 (mol) 2-X 8-3x 2x

Téng sé mol khi lac ddu: 2+ 8 =10 mol

Tong s6 mol khi lac can bang: (2 - X) + (8 - 3x) + 2x = 10 - 2x mol

Vi thé tich binh va nhiét d6 khong d6i nén ap suét trong binh ti 1¢ thuan véi s mol khi:
P _ 10 - 2x

=0,8 = x=1mol— x=1mol
Pa4 10

[ 3] ’ [ 2] ’ ’ [ 2] ’ ¢ [ 2]'[ 2]3 0, 8

Céu 6 (30/04 16p 10 — Chuyén Lé Khiét Quing Ngii): Cho can bang:
PCl,,, ——= PCl,, + Cl,,

a) Trong mot binh kin dung tich V lit chita m gam PCls, dun noéng binh dén nhiét d6 T(°K) dé
xay ra phan tng phén li PCls. Sau khi dat toi can bang 4p suat khi trong binh 1a P. Hay thiét lap bicu
thrc ctia K theo d6 phan i o va 4p suat P.

b) Ngudi ta cho vao binh dung tich V lit 83,4 gam PCls va thuc hién phan tng & nhiét d6 T1(°K).
Sau khi dat toi can bang do dugc ap suat 2,7 atm. Hon hop khi trong binh c¢6 ti khéi so v6i hidro bang
69,5. Tinh a va K.

¢) Trong mot thi nghiém khéc giit nguyén lugng PCls nhu trén, dung tich binh van 1a V lit nhung
ha nhiét do cua binh dén T, = 0,9T; thi 4p suét can bang do dugc 1a 1,944 atm. Tinh K, va a. Tur do
cho biét phan tng phan li PCls thu nhiét hay phat nhiét.

Giai:
a) Xét can bang:

PCl,, pam— PCl,,, + Cl,,
[ l-a o o = dn=1+a
P (1-a)P/(1+ ) oP/(1+a) oP/(1+a)

P, .P % 2

Tach K = PCL, L Cl, - K = [OLP/(I + OL)] [OLP/(I + O(,)] _ o _ P

P Ppc15 P [(1-0)P/(1+ )] 1-a

b) Theo dé: n = 83,4/208,5 = 0,4 mol; P=2,7 atm . Dat téng s6 mol khi ctia hdn hop tai []

PCl5 (bd)

s, =695 = Ms =69,2%2 =139
Ap dung BTKL: mg = My, = 83,4 gam = ng =83,4/139 = 0,6 mol

la: ns. d



PCLy, A — PCly,, + Cly,
bd 0,4 0 0
[l 04-x X X =>n=04-x+x+x=0,6 - x=02

o’ P (0,5)°
1-a’ 1-(0,5)°
¢)  Goi: Ap sut cua hé tai nhiét 6 Ty 1a Py = 2,7atm, s6 mol n3 = ns = 0,6 mol.

Ap suét ctia hé tai nhiét d6 T, = 0,9T; 1a P,, s6 mol ny.
Vo1 P, = 1,944 atm.
PV, = nRT, > N PV, nRT PV n,RT,

Do do: a =(x/0,4)=0,2/04=0,5 = Kp =

*2,7=0,9

Ta co:

= P =
PV, n,RT, PV 1n,R.09.T,
_nP, 061944

PV, = n,RT, B

n, = = =0,48
P.09 2,7.09
PCl,,, = PClL,, + Cl,
bd 0,4 0 0
[ 04 -x' X' X =>n=04-x+x"+x'=048 = x'=0,08

o’ p. O 2)*

l-a?  1-(022)7

Vi giam nhiét d¢ thi do phan li PCls gidam, do d6 phan Gng phan li PCls la phan ng thu
nhiét.

Cau 7 (HSG QUANG BINH 12 - 2013): Mot binh kin chira khi NHz & 0°C va p atm v6i ndng do 1M.

Nung binh kin d6 dén 546°C va NHj3 bi phan huy theo phan tmg: 2NHs —— N, + 3H, (1). Khi phan

g trén dat dén can bang, ap suét khi trong binh 1a 3,3p atm. Thé tich binh khong d6i. Tinh hang s6

can bang K, ctia can bang (1) & 546°C.

Do d6: a' =(x'/0,4) =0,08/0,4 =0,2 = Kp = *1,944 = 0,081

Giai:
- Ap suét binh trudce khi phan tng & 546°C: Py = (Po.T1)/To = (p.819)/273 = 3p atm
Ta c6 can bang:

ONH, —— N, + 3H,

bd 1 0 0 = Tdng nong do cic chat tai can bang la: (1 + x)M
[1 1-x x/2 3x/2
Trong cung diéu kién V, T thi ti 1& 4p sudt bang ti 1¢ ndng do (mol/l) do d6 ta cé:
I
33p 1l+x
. . . 0,15).0,05 ~
Vay hing sb can bang K, cua phan Gng trén & 546°C la: K&° = % ~2,08.10"

Cau 8 (HSG QUANG BINH 11 — 2013): Haber 1a mét trong s6 cic nha hoa hoc c6 dong gop quan
trong vao phan tmg téng hop NHs tir khi Hp va No.

Trong thi nghiém 1 tai 4720C, Haber va cong su thu dugc [Hz] = 0,1207M; [N2] = 0,0402M; [NHs] =
0,00272M khi hé phan tg dat dén can bang. Trong thi nghiém 2 tai 500°C, ngudi ta thu duogc hdn hop
can bang c6 ap suit riéng phan cua Hp 14 0,733 atm; ctia N; 14 0,527 atm va ciia NHs 12 1,73.10°% atm.
Phan tng thuan: 3H,(k) + N2(K) —— 2NHj3 (k) 1a phan ng téa nhiét hay thu nhiét? Tai sao?

Gidi:



_INH,? _ (0,00272)
° [H,PPIN,] (0,1207)%.(0,0402)
— K, =K (RT)*" =0,105[0,082.(472+ 273)] * = 2,81.10®

Tai 472°C: K =0,105

Prw,  (1,73.10%)7
Ph, Py, (0,733)°.(0,527)
Nhi¢t do ting, K, giam — phan tng thuin la phan ung tda nhi¢t (theo nguyén 1li cua Le
Chatelier).
Cau 9 (HSG QUANG BINH 11 — 2016): Ngudi ta dun néng mot lugng PCls trong mét binh kin thé
tich 12 1it §250°C. PCl,,, —= PCl,, + Cl,

Luc can béng trong binh ¢6 0,21 mol PCls; 0,32 mol PCls; 0,32 mol Cl,. Tinh hﬁng s6 can béng Kec, Kp
cta phan ing & 250°C.

Tai 500°C: K = =1,44.10° <2,81.10°

Giii:
PCly, = PCly, + Cly \ o _ 032 o000
[1 0,21/12 0,32/12 0,32/12 ©021%12
0,0406.22, 4.(273 + 250)

K, =K_.(RT)" = =1,7423 (atm)

273
Cau 10 (HSG QUANG BINH 11 — 2018): Cho can bang hoa hoc:
N, k) t 3H2(k) <:> 2NH3(k) ; AHO =-46 kJ.moI'l .

Néu xuét phat tir hdn hop chira N, va H, theo ti 1¢ s6 mol ding b.':fmg hé sb ti luong 1: 3 thi khi dat téi
trang thai can bang (450°C, 300 atm) NHj3 chiém 36% thé tich.

a) Tinh hang sb can bang Kp.

b) Giir 4p suat khong ddi (300 atm), can tién hanh ¢ nhiét d6 nao dé khi dat t6i trang thai can
bang NHs chiém 50% thé tich? Gia sir AH® khong thay doi trong khoang nhiét ¢ nghién ctru.

a)

N,, + 3H,, = 2NH,,; AH=-46kJ/mol
bd (mol) 1 3 0
[l (mol) I-x 3-3x 2x

= Y sau=1-x+3-3x+2x=4-2x (mol)
%oV, = 2x/(4 - 2x))*100 = 36% — x=0,529 = %V, =16%; %V, =48%
K - PL, 036°P 0,36

" PP, 016P.(0,48P)  0,16%0,48"300°
b) Tir %V, =2y/(4-2y) =50% — y=2/3 = %V, =12,5%; %V, =37.5%

=8,14.10”

K - PL, 0,5
P2 PSIZ.PN2 0,125.0,375%300°

Ky AH(1 1 11 R K,
In = —-— | =z = - = 5In—=
K, R |\T T, T T, AH’" K

R

=4.21.10"

P,
1 1 K, 1 8,314 4,21.10™
= — = + 1

=5 5 In = 3 S
T, T, AH K, 4504273  46.10°  814.10

= T, =595,19K



Cau 11 (30/04 16p 10 — Chuyén Lé Quy Pon Quang Tri): O 27°C, 1atm N,O, phan huy theo phan
tmg: N,O,,, &= 2NO,, véi téc dd phan huy 1a 20%.
a) Tinh hang sb can bang K.
b) Do phan huy mot mau N,O, (khi) €O khdi luong 69 gam, chira trong mot binh c6 thé tich 20 lit
5 27°C.
Giai:
a) Goi do phan huy ctia N,O4 & 27°C, 1 atm la a, s6 mol cta N,O4 ban dau 1a n. Xét can béng:
N,O,,, &= 2NO,,,
bd n 0 = Y n=n(l+a)
[ n(l-a) 2nao.

Nén ap sudt riéng phan cua cac khi trong hdn hop lic can bing:

Fro, =(1- P/l + a) By, =2aPA1 +a) = K, = [([12 73)(3/5 Oi)in ) 14.0;2 P

V6i P = latm, a =20% hay a =0,2 = K, =1/6 atm

b)ny o, =0,75; d6 phan huy cua N,O, trong diéu kién méi 12 a’. Ta xét can bang:

N,0,,, &= 2NO,,,

bd n 0 = Y n=n(l+a)=0751+a)
(] n(l-a') 2no.'
Ap suit hon hop khi lac cin bang: P' = nl\{]T _ 07+ 0;1)'0’082'300 =0,9225(1 + o)
‘ . _ 40 40, , ,
Vi Kp = const nén ADCT: Kp = N —P' < N =%0,92251+a)=1/6 = o' ~ 0,19
- -

Cau 12 (30/04/2008 16p 10 — Khanh Hoa): Cho can bang hoa hoc sau: N,0,, == 2NO,,, (1)
Thuyc nghiém cho biét khdi lugng mol phan tir trung binh cta hai khi trén & 35%C bang 72,45 g/mol va
& 45°C bang 66,8 g/mol.

a) Tinh d6 phan li ciia N,O4 & mdi nhiét do trén?

b) Tinh hing sb can bang K, ciia (1) & mdi nhiét do trén? Biét P = 1 atm.

¢) Cho biét theo chiéu nghich, phan tng thu nhiét hay toa nhiét?

a) O 35°C M = 72,45 gam/mol ; PP dudong chéo = ny,, =0575 ny, =0425

N,0,,, == 2NO,,

bd X 0 |, [x-02125=0575 - x=0.7875
pit 02125 « 0425 = o =0,2125/0,7875 = 26,98%
[l x -0,2125 0,425

O 45°C M = 66,8 gam/mol ; PP duong chéo = Ny, = 0,4521; Ny, = 0,5479

N204(k) <:) 2NO2(k)
bd y 0 - {y -0,27395 =0,4521 — y =0,72605
ptt 027395 <« 05479 = a' =0,27395/0,72605 = 37,73%
[l y - 0,27395 0,5479
b)



-0 35°%C:
Py, =(0.425/1)*1 =0425; P , =(0,575/1)*1 =0,575 = K =(0,425)’/0,575 = 0,314 mol
-0 45°C:

o, = 0.5479 41 = 0,5479; Pyo, = 0, 41521 #1=04521 = K = (0,5479)>/0,4521 = 0,664 mol

¢) D6 phan huy ting, Kp ting nghia 1a phan tng dién ra theo chiéu thuan. Khi ting nhiét d6 phan

{mg dién ra theo chiéu thun, vay chiéu thun 1a chiéu thu nhiét, chiéu nghich 13 chiéu téa nhiét.
Cau 13 (30/04/2007 16p 10 — TP.HCM): Dudi tac dung ctia nhiét, PCls bi phan tich thanh PCl; va Cl;
theo phan tmg cén bang: PCl,,) &= PCl,,, + Cl,,,
0 273°C va duéi ap sut 1 atm ngudi ta nhan thiy rang hdn hop can bang c6 khéi luong riéng 13 2.48
gam/L. Tim K¢ va Kp ctia phan tng trén?

Gidi:
GOl Np =X; Ny =N, =y €O trong 1 lit hdn hop lic can bang ¢ 273°C, 1 atm. Téng s6 mol

khi trong hon hop 1a (x + 2y) mol
PV =(x+2y)RT = x + 2y =PV/(RT) = 1/(0,0821.546) = 0,02231 mol (1)
S6 mol PCls ban dau 1a (x + y) theo dinh luat bao toan khéi lugng.
Khéi lugng PCls ban dau = khéi lwong hdn hop sau phan tmg = 2,48 gam
= x+y=2,48/208,5=0,0119 mol (2)
Tu (1) va (2) = x=0,00149; y =0,01041
[PCls] = x = 0,00149 mol/L; [PCI3] = [Cl;] =y = 0,01041 mol/L
_ [PCL]ICL, ]

= K, = —3 2220728 = K_=K_RT =326
PCl, P

Cau 14 (30/04 16p 10 — Tran Qudc Tuin Quing Ngii): O nhiét do T, phan tng giita CO, va C (rin)
néng do, du tao thanh CO c6 hang sb can bang Kp bang 10.

a) Xac dinh nong d6 phan mol cua cac khi trong hon hop tai trang thai can bang, biét ap suét
chung cua hdn hop tai trang thai can bang 14 4 atm.

b) Xac dinh ap suit riéng caa CO; luc can bang.

¢) Xac dinh ap suit chung ctia hdn hop sao cho lic can bang CO; chiém 6% vé thé tich.

a) Xét can bang:
co,, + C, = 200, K, =10
bd X
[] X-a 2a. = Y n=x+a
P (x-a)P/(x +a) 2aP/(x + a)
(Py),  [2aP/x+a)] > 4a’P

= K = = = =
P Po, [x-aP/(x+a)] (x-a)(x+a)

- 4a’ 10x> 10 0.62x
x? —a’ \J4P+10 \J4P+10

—  Nong d6 phan mol ctia CO, = - Xz 0,62x = 0,234 0,234
X+a x +0,62x
5 3 2 1,24
Néng do phan mol ciia CO = =2 = 2% _ 766

X+a x +0,62x



X-a

b) Xac dinh 4p suat riéng cua CO; tai can bang: P, = P =0,234%4 = 0,936 atm
’ X+a
¢) Xac dinh ap suit chung cta hdn hop sao cho liic can bang CO; chiém 6% vé thé tich:
V, n 2
~S0 _ €% _ 0= 20 _0,94 = K, = ©93P)" 10— p20¥006 _ 679atm
Vih  Mhn Nhh 0,06P 0,942

Vay dé % vé thé tich cia CO; tai can bang 1 6% thi ap sudt chung tai cAn bang phai 1 0,679atm.
Ciu 15 (30/04 16p 11 — Chuyén Nguyén Du Pik Lik): O 820°C cho K, cac can bang sau:

(1) CaCO, == CaO + CO, Kp=0,2

(2) MgCO, <—= MgO + CO, Kp=0,4
Nguoi ta dua 1 mol CaO; 1 mol MgO va 3 mol CO; vao mét xilanh cé thé tich rat 16n, ban dau la chan
khong va giit & 820°C. Nhd mét pittong nén tir tir thé tich trong xilanh. Xac dinh thé tich cua CO, khi
bat dau va cham dat mdi can bang?
Giai:
Khi P, <0,2 atm = khong c6 phan ting xdy ra.
nRT _ 3%0,082*%(273 + 820)

Khi Py, =02atm:V, = = 1345, 23 Lit

0,2
Khi P, =0.2atm, can bang sau xay ra: CaCO, <= CaO + CO, (1)
Khi V giam, P, khong thay d6i, do CO; tham gia vao can bang (1), dén khi CaO hét 1 mol thi
/ % %k
CO, tiéu thy hét 1 mol = COzcon2mol =V, = 270,082 52273 +820) _ 896,82 Lit
Khi 0,2 atm <P, <0,4 atm khong c6 phan ung hod hoc xay ra.
k k
Khi Py, =04 atm = V, = = 2002 (3473 +820) _ 44841 Lit
Khi Py, =0,4atm can bang sau xdy ra: MgCO, <= MgO + CO, (2

Khi V giam, P, khong thay doi do CO, tham gia vao can bang (2) dén khi MgO tiéu thu hét 1

1*#0,082%(273 + 820)

= 224,20 Lit
0,4

mol, CO; tiéu thy hét 1 mol = CO, con lai 1 mol = V, =

Vay: 896,82 lit <V < 1345,23 lit = can bang (1) xay ra.
448,41 lit <V < 896,82 lit = khong c6 phan ing xay ra.
224,20 lit <V < 448,41 1it = can bang (2) xay ra.
Céu 16 (30/04 16p 11 — Sa Pec Pong Thap): O nhiét do xac dinh va dudi ap suat 1 atm, do phan li
ctia N»,O,4 thanh NO, bang 11%.
a) Tinh hing s6 can bang Kp cua phan ung nay.
b) D6 phén li s& thay doi nhur thé nao khi ap suat giam tir 1 atm xudng t6i 0,8 atm.
¢) Bé cho d6 phén li giam xudng t&i 8% thi phai nén hon hop khi t6i ap suat nao? Két qua nhan
duogc co phu hop véi nguyén li chuyén dich can bang Le Chatelier khong? Vi sa0?
a) Xét can bang:
N,0,,, <= 2NO,,,
bd 1 0 = dYn=l+a
[] l-a 20



n n -
VéiP=lam = P, = 20sp- 2% pp _Twoup_ 10,
’ Zn 1-a e Zn 1+a
P’ 2
=K, =22 = 2% p6iq=0,11;P=1am= K, =0,049
Pio 1-a P
! P1\210 4Ot2 e ~ . .
b) ADCT: K, =—= T P; v6i P=0,8 atm; K =const = o =0,123. Vay khi P giam
-a
N,O,
tu 1 — 0,8 atm, d0 phan li tang tir 11% 1én 12,3%.
. Pflo 40(2 L
c) ADCT: Kp = —2 = o P; v6i o = 0,08; Kp =const = P=1,9 atm
-a

N,O,

Khi P tang tir 1 1én 1,9 atm. C4n bang chuyén dich sang trai, diéu nay phu hop voi nguyén i Le

Chatelier. Vi khi ting P, can bang chuyén dich sang phia lam giam s6 mol khi.
Cau 17 (30/04 16p 11 — Hoang Hoa Tham Pa Niing): Cho hon hop khi N, va Hy vao binh kin & nhiét
d6 khong doi. Khi phan tng dat trang thai can bang, ap suit khi trong binh giam 5% so voi ban dau.
Biét ti 1¢ s6 mol d& phan tmg cua N 1a 10%.

a) Tinh % thé tich ctia N va H, trong hdn hop ban dau?

b) Tinh Kp ctia phan tmg? Biét ban dau s6 mol hdn hop 13 1 mol va thé tich binh 1a 1 lit.

Giai:
a) Xét can bang:

N, + 3H, == 2NH,
bd X y 0
pu 0,1x 0,3x 0,2x
(1 0,9x y - 0,3x 0,2x
ViV,Tkh()ngd(;)inéntacézizﬁ = b _ _xty = y=3x
P, n, 0,95p, 0.8x+y
Vay %V, = X %100 = 25%; %V, =T75%
2 X + y 2

b) Taco: 4x =1 = x = 0,25 mol. Tai trang thai c4n bang hdn hop khi gom:

n, = 0,9x = 0,225 mol; n, = 2.,7x = 0,675 mol; Ny, = 0,5mol. Do V =1 lit nén s6 mol cling

N

la néng dd céac chat tai can b?lng.

_[NH, (0,5)°
© T INLIH,F  0,225%(0,675)°

Cé&u 18 (30/04/2011 — Chuyén Huynh Min Pat):
Cho phdn tmg: 2S0,,, + O, ;&= 280;,,; AH=-198k]J

a) Bé tang hiéu suat qua trinh tong hop SO3, nguoi ta c6 thé sir dung bién phap nao lién quan dén
&p suat, nhiét 6 va chat xdc tac? Giai thich?

b) Cho 10,51 mol khi SO, va 37,17 mol khdng khi (20% vé thé tich 1a O, con lai 1a Ny) c6 xic
tac V,0s. Thuc hién phan tng & 427°C, 1 atm thi phan Gng dat hiéu suat 98%. Tinh hing s can bing
Kc va K, cta phan tng & 427°C.

=3,613

Giai:
a) Dé tang hiéu suét qua trinh tong hop SO thi can tic dong nhu sau:
- Giam nhiét do ciia hé phan (mg, nhung khoang 500°C Ia thich hop vi néu giam nhiét do
xubng thap qua thi toc d6 phan tmg cham.
- Théi lién tuc khi SO, va khdng khi nén & ap suit cao vao 10 phan tmg.



- Dung xuc tac V,0s dé phan Gmg mau chong dat trang thai can bang.
b) nOZ(bd) = 7’434 mOI; nNz(bd) = 29,736 mol

2SOz(k) + 02(k) «— 2SO3(k)
bd 1051 7 434 0 Zn =0,21 + 2,284 + 10,3 + 29,736 = 42,53
9 b :
pi 103 5,15 10,3 P =xP=x*1=x,

[] 0,21 2,284 10,3

_ (Ps)®  _ (10,3)%.4253 _
" (Py,)?P,, (021)22,284
Cau 19 (30/04/2011 — Chuyén Hung Vwong Binh Phwérc): Cho can bang hoa hoc:
N, + 3H,, <= 2NH,,; AHY, =-92,2 KJ.
Néu xuét phat tir hdn hop chira N, va Hy theo ti 18 s6 mol ding bang hé sé ti lugng, tie ti 16 1 : 3 thi
khi dat t6i trang thai can bang (450°C, 300 atm) NH3 chiém 36%.
a) Tinh hang s6 can bang Kp.
b) Gitr nhiét d6 khong ddi can tién hanh dudi 4p suit bao nhiéu dé khi dat tgi trang thai can bang
NH3 chiém 50% thé tich.
¢) Giir &p suat khong d6i (300 atm), can tién hanh phan ang ¢ nhiét d6 nao dé khi dat téi trang
thai can bang NHs chiém 50% vé thé tich? Cho biét phuong trinh Van't Hoff lién hé hai hiang sé can

bang & 2 nhiét do Ia: In Rz ﬁ(i_ij

= K

4,48.10"

K, R\T, T,

a) Goi x1, X2, X3 1an luot 1 %V (cling 1a % s6 mol) ctia N, H, va NH; ta co:
X3 =36% = 0,36 = X1 + X, = 64% = 0,64 1)
Vi N, va H, duoc léy theotil¢mol 1:3nén= x, :x,=1:3 (2)
Tu (1) va (2) = x1 =0,16; x, = 0,48.
Kp = Pé”g = (0:36.300) - =814.10°

Py, PS,  (0.16.300).(0,48.300)
b) O trang thai cin bang: x3 = 50% = 0,5 = X3 + X = 0,5 (3)
Tir (2) va (3) = x; = 0,125; x, = 0,375.

Pl, (05.P)

L L e ~=814.10° = P = 682,6 atm,
Py, P5  (0125P).(0,375.P)

c) K, = P _ (05.300) ~4,21.10™
" PP, (0125300).(0,375.300)°

=N ln&:E[i—i} T, = 653K hay 380°C.
K, RI\T T,

Cau 20 (D¢ Duyén Hai 2017 — Chuyén Ha Long): Cho m6t binh kin dung tich 22,4 lit chira sin 1
mol rin A va 0,55 mol khi B. Bun néng binh dén 273°C va ding lai khi 4p sut cia binh gitr én dinh &
2,9 atm.

a) Tinh ap suat riéng phan cta timg khi trong hdn hop cin bang

b) Chuyén gi s& xay ra néu ban dau chi c6 0,1 mol rin A? Biét cac can bang xay ra trong binh
nhu sau:

A, +B, —=C, +D K, =6 (1)

1



Ch * By &= E,, +Dy, K, =9/5 2)

a) Ta c6 can bang sau & 273°C:

A, +B,y &=C, +D Ky =6 (1)
Cy *By == Ey +Dy Ky, =9/5 2)
Tai thoi diém ban dau: P = “%T = 0’55*3’5522*546 =1,1 atm

Tai thoi diém can bang: P, +P. + P, + P, =29 atm
Nhan xét: trong qua trinh phan tng, luong chat B mat di bang véi lugng chit D tao thanh. Hay
néi cach khéc, tong lwong B va D tai thoi diém can bang véi lwong ban dau cua chét B.
Vay ta dugc: P, +P, =Py =1,1 atm
10

Ky, _[P,P,/P.B,] _ B p . K, o= 1000
KPI [P..P,/P;] P KPl 3
T cac phuong trinh trén ta c6 duogc:

P. + (10/3)Pé =29-1,1=18 = P, =0,6 atm; P, = 1,2 atm
Tinh Pg va Pp dua vao Ki:

P, P06
P, K,
Tinh lai dé biét ring phan ung theo chiéu thuan c6 két thiic trude khi dat can bang hay khdng. Tur
2 can bang (1) va (2) ta nhan thiy: Luong chat A mét di bang téng lwong chit C tao thanh, ma
téng lwong chat C ndy chuyén hda mot phan vao E nén cd thé két luan rang: nén phan tng (1)
theo chiéu thuan chua két thic khi dat trang théi can bang.

b) Néu na = 0,1 mol thi IGc ndy An, >n, nén phan ting (1) theo chiéu thuan da két thic truéc

Mat khéc:

=0,1vaP, +P, =1,1 = P, =0,1 atm; P, = 1,0 atm
1

khi dat trang thai can bang. LGc nay ap suat binh tai thoi diém can bang sé& khac di.
Cau 21 (30/04/2010 - Chuyén Long An): PCls phan 1li theo phuong trinh:

PCl,,, == PCl,,, + Cl,,. 0 500°C cho n mol khi PCls vao mét binh kin (da hit hét chan

khong) do phan 1i PCls 13 a. Ap suét cia hé luc can bang 1a p atm. Thiét 1ap mdi lién hé gitra hing sb
can bang Kp véin, p, a.

Giai:
Thiét 1ap mdi lién hé giita hang sé can bang Kp véi n, p, o.
PCl,,, &= PCl,,, + Cly, (1)
bd n 0 0
pu o o o
saupt n-o o o

Tong s6 mol sau phan Uing: n =n-o+oat+a=n+a

sau pit

P, .P
T (l): K, = == )
PCl,
o o n—o
P,, =P.——;P, =P.——;P,, =P.
P n+a’ n+a’ n+ao

_ 2
Thé vao (2): Kp:{P. ¢ p-2 };P“ ¢ @

n+a n+a| n+a n’—a



Cau 22 (30/04/2010 — Chuyén Quang Trung Binh Phwérc): SO, phan trng vdi O, theo phuong trinh:
280,,, + O, === 2S04,,.

Trong cong nghiép ngudi ta ding oxi khong khi du dé thuc hién phan tng. Khi can bang & ap suét 1
atm va 700° K thu dwoc hdn hop khi gdm 0,21 mol SO»; 5,37 mol O,; 10,30 mol SO5 va 84,12 mol N,.
Hay tinh:

a) Hang sé can bang Kp.

b) S6 mol ban dau cia SO,; O, va No.

¢) Ti Ié chuyén hoa cua SO, thanh SOs.

Giai:

a) Khi can bang: Py, = 0,21.107 atm; Py, = 5,37.107 atm; Py, = 10,30.10 atm nén:

B (10,30.107)
P (0,21.107)**5,37.107
280,y + Oypye== 2S04,

CB a-x b - 0,5x x = 10,30 mol

— a=10,51 mol SO,; b=10,52 mol O,; 84,12 mol N,

c) a =10,30/10,51 =0,98 —— o =98%
Cau 23 (30/04/2010 — Bac Liéu): Xét hon hop khi can bang do su nhiét phan COCl, & nhiét 6 T theo
phuong trinh héa hoc: COCl,,, = CO,, + Cly,,. O nhiét d6 nay, d6 phan li ciia COCI, la
0,25; ap suét tong cong 1a p = 1 atm, thé tich hdn hop 1a V. Nguoi ta thém vao hdn hop nay cung mot
thé tich d6 ctia Cl, & nhiét d6 T, ap suét 1 atm, rdi nén cho thé tich ctia hé trd lai nhu cii (bang V). Tinh
d6 phan li cia COCI, va giai thich két qua thu duoc.

Gidi:
Goi n 1 56 mol 1uc dau cia COCly, o la d¢ dién li cia COCl, & nhiét do T va ap suat P = latm
COoCl,,, == CO,, + Cl,,, Tongsomolkhi
bd n 0 0 n

s.pt n(l—o) no no n(1+o)

=448.10*

b)

ap sudt phan P,

e a2 1-a o o
0 thoi diém cudt p—— p— p—
l1+a 1+a 1+a
PCO'PCI2 . OL2 _
K, = Pl =P P, (P, = latm)

cocl, —a
Thay céc tri s cta P, Py va o vao phuong trinh trén ta duoc: Kp(T) = 1/15

S6 mol Cl, duoc thém vao hdn hop 1a: n(1 + o) = 1,25n

Goi P’ 14 4p suat hdn hop can bang méi ¢ nhiét do T, thé tich V va o’ 1a d phan li caa COCl; &
diéu kién mdi ta co:

CoCl,,, == CO,, + Cl,,, Tongsomolkhi

bd n 0 1,25n 2,25n
s.pu n(l-a') no' no n(a' +2,25)
ap suét phan P,

I-a' o' o'

4 thoi diém cuéi p——— p p
a'+2,25 a'+2,25 a'+2,25



a'(a'+1,25) i (1)
P T d—a)(e'+2,25) 15
Néu dé y rang ¢ nhiét do T, thé tich V, ap suét ti 1& véi sé mol cac khi ta co:
P 0t225 @

P 1,25
Thay (2) vao (1) ta duge: &2 _ Lo 1007 4160 - 120 — o' =0.06
1,25(1—-a") 15

Thay gié tri nay vao (2) ta dugc: P’ = 1,85 atm.

Do phan li cia COCI, giam vi can bang da chuyén theo chiéu nghich do su ting ap sut.
Cau 24 (30/04/2010 — Hang Vwong Binh Phwéc): Khi dun néng dén nhiét do cao COCl, bi phan huy
theo phuong trinh: COCl,,, == CO,, + Cl,,
Cho m gam COCI, vao mét binh kin dung tich V, dun néng binh dén nhiét 46 T (K) dé xay ra phan
mg phan huy COCl,. Sau khi dat tdi cin bang ap suat trong binh bang p. Hay thiét lap biéu thirc cia
Kp theo d6 phan li a va ap suét p. Thiét 14p biéu thirc cua K¢ theo o, m va V.

Giai:
Thiét lap biéu thirc cho K, va Ke:
COCl,,, == CO,, + Cly,

bd a 0 0

CB a(l -a) a o

Tong s6 mol khi ltc can bang: a(1 + o)

Ap suat 10c can bang cta mdi khi:

1-a o
Pcoc12 = E'p; Peo =Pc12 = m'p
K = PCO'PCIZ _ o’
PP REETER

cocl,

K, =K (RT)™;véidn=(1+1)-1=1

_ a(l + o)
K. =K, (RT) = K, p—V )
Mit khéc: a = o == )
(12,01 +15,999 +435,45.2) 98,909

m.o.’
98,909.V.(1-a)
Cau 25 (30/04/2013 — Chuyén Nguyén Thi Minh Khai Séc Tring): Phan img phan huy PCls &
250°C va 1 atm:

Thay (2) vao (1) taco: K_ =

PCly,, == PCl,,, + Cly,, (dophanlia=0,8)
Néu dua thém N vao hé sao cho ap suat khong doi va ap suat riéng phan ctia N 12 0,9 atm thi d¢ phan
li thay d6i nhu thé nao? Két qua nay c6 phut hgp vi nguyén li Le Chatelier khong?
Gidi:
PCly,, == PCl;,, + Cly,,
0y — (04 (04 (04
Zni(cb) =l-a+2a=1+a



a g ’
PPClg 'PC12 1+o o’P 0,8%.1
j— K = - = = 3 = 3
"7 P o, 1-o’ 1-08
1+
N, khdng tham gia phan g, chi c6 vai trd lam chuyén dich can bang. Khi thém N, vao hé, ap

suit cua hé khong d6i (p = 1atm) nén ta co:
Zpi(cp) = Px, T Pea, T Pea, T Pq,

09 0,1

aP a0l
-0 1-o

Goi ay 12 do phan li cua PCls luc thém N2 = K| = > a, = 0,973

Viy a tang tir 0,8 — 0,973; khi giam &p suat can bang chuyén dich theo chiéu thuan (An = 1
> 0) —> két qua trén phi hop v6i nguyén |i Losatolié.
Cau 26 (30/04/2014 — P& chinh thirc): O 820°C hing sb can bing cua hai phan img:

CaCO,,, = CaO,, +CO,,, Kp1=0,2

C,, +C0,,, &= 2C0,, Kpz =2

Ngudi ta cho 1 mol CaCOj3 va 1 mol C vao binh chan khéng 22,4 lit dugce giir & 820°C.
a) Tinh s6 mol khi CO va CO, ¢ trang thai can bang va phan trim CaCOs bi phan huy.
b) O nhiét d6 820°C sy phan hiy caa CaCOs hodn toan khi thé tich binh bang bao nhiéu?

Giai:
CaCOM pa— CaO(r) + COz(k) KIDl =02 ()
1 0 0

1-a a a
C(r) + COz(k) pa— 2CO(k) sz =20 2)
1 a 0
1-b a-b 2b

P2
K, =02=P,;K, = -2 =2— P, = 063

co,

L Po,V 02224 P,V _ 063224
% RT  0,082.1093 RT  0,082.1093
Vay,a—b=0,05;2b=0,16 = a=0,13; b=0,08 —> %CaCO;..uy, = 13%
Ap dung d6i véi can bang (2): 0,63.V = 2bRT (*) va 0,2V = (1 — b)RT (*¥)
(%) 0,63 2b
< =
(%) 02 1-b
Thay vao (*) tinh dugc V = 174 lit.
Cau 27 (30/04/2015 — Pé chinh thirc): Trong cong nghiép, dé diéu ché hidro ngudi ta dung phan tng:

~ 0,16

05, n., =

> b=0,61165

C+H,0 — CO+H, 1)
Pé loai CO tir hdn hop (CO; Hy) trén, ngudi ta ding phan tng:
COy, +H,0,, &= CO,y, +Hy, (2)

Hang s can bing Kc cia phan tng (2) & nhiét d6 thi nghiém khong do6i bang 5. Ti 18 s6 mol ban dau
ctiia CO va H,0 bang 1 : n. Goi x 1a s6 mol riéng phan ciia CO khi can bang.

a) Hay thiét 1ap biéu thurc lién hé giira n, x va K.

b) Cho n = 3, tinh % thé tich CO trong hdn hop khi ¢ trang thai can bang.



¢) Tim diéu kién cia n dé % thé tich CO trong hdn hop khi & trang thai can bang nho hon 1%.
Giai:

Theo phuong trinh (1): ne, =ny

Goi a 12 56 mol CO chuyén hda thanh CO, & phuong trinh (2):

CO, +H,0,, &= CO,,, +H,,

bd 1 n 0 1
cb l-a n-a a 1+a
n,=2+n = x= I-a ——> a=1-x(n+2) *)
n+2
ViAn=0 = K. =K, =K = —+0*+3) **)
(1-a)(n—a)

_ [-x(n+2)1.[2-x(n+2)]
C [x(+2)].[n—1+x(n+2)]
(1-5x).02 - 5%
5%.(2+5x)
Thay x =0,01 va K =5vao (***) —— n=5,601
Nhan xét: Khi n = 3 thi % CO ¢ trang thai can bang 1a 2,94%. Khi n = 5,601 thi %CO ¢ trang
thai can bang 1a 1%.
Vay, dé % thé tich CO trong hdn hop khi ¢ trang thai can bang nho hon 1% thi n > 5,601.
Cau 28 (30/04/2015 — Chuyén Lé Thanh Téng QN): Khi dun n6ng dén nhiét d6 cao PCls bi phan li

theo phuong trinh: PCly,, &= PCly, + Cl,,

Thé (*)vao (**) = K (%)

Khin=3 = K=

=5 — > x =0,0294 hay 2,94%

a) Cho m gam PCls vao mét binh dung tich V, dun néng binh dén nhiét d6 T(K) dé xay ra phan
tmg phan li PCls. Sau khi dat t6i can bang ap suét trong binh bang P. Hay thiét lap biéu thirc Kp theo
d6 phan li o va &p suét P.

b) Cho mét lugng PCls vao mot binh kin & 190°C. Xac dinh &p suét riéng phan cia timg chét &
trang thai can bang, biét ring & nhiét d6 190°C hing sé Kp = 0,240 va &p suét 1dc can bing cia hé 14
latm.

Giai:

a)

PCly,, == PCl,, + Cl,,
bd a 0 0
cb a—x X X
Téng s6 mol khi lUc can bang: a + x
a = xl/a
* Tinh K,

Ap suit riéng phan 10c can bang cia mdi khi:
PPCIS = (a—x)P/(a + x); PPClg = PC12 =x.P/(a+x)

PPC13'PC12 _ o’ P

P, 1-0
b) Goi P 12 &p suit tong cong khi can bang P = latm:

P=P, +Pqy +P,.ViPy =P, nén

Héng sb can bang: K, =

P=Py +2P —> B =P - 2P,
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PPC13 'PCIZ _ PPCI3

R P-2P,,

PCl5

— P, + 2K, P, —K, =0 = Py =P, =0,306atm; P, =0,388atm

Cau 29 (30/04/2013 — Chuyén Tran Hung Pao BT): Cho can bang: XYouny = Xuni + Yauny 6
nhiét 6 xac dinh va ap suat 2 atm c6 K, = 50.

a) Tinh % thé tich cua khi XY con lai khi hé dat can bang & diéu kién trén.

b) Néu ban dau ding 120 ml khi XY thi tai cin bang c6 bao nhiéu mol khi Y, duoc tao thanh
(cac khi dugc coi 1a khi li tudng).

a) Gia sir ban dau c6 1 mol XY

Goi s6 mol XY, phan li 1a a

XY,,, == X, + Y,

bd 1 0 0

cb 1-a o a

Tong s6 mol sau phan tng: 1 +

Vi céc khi déu 12 khi Ii tuong nén: P,

hung =Py +PY2 +PXY2

aP oP

| T 2 K

K,=—% - ltalva &P [ % =/50 =0,9806
" Py, I-a, l-a P+K, 2+50
I+a
Vay tai can bﬁng s6 mol XY, Ia: 1 —0,9806 = 0,0194
—— %Vyy on i) = 00104444 _ 0,989
(O 14.0,9806

b) Theo ti 1§ can bang: n, =n,y .. NEN s mol Y, thu duoc 1a: 120.0,9806 = 117,762 mol

Cau 30 (30/04/2013 — Kon Tum): Sunfuryl diclorrua SO,Cl, la hoa chét phd bién trong phan tng
quang hoa. Tai 350°C, 2 atm phan tmg; SO,Cl,,, == SO, +Cl,,, (1) c6 K, =50.

a) Hay cho biét don vi cua tri s6 d6 va giai thich: Tai sao hang s6 can bang K, phdi c6 don vi nhu
vay.

b) Tinh % theo thé tich SO,Cl;, (khi) con lai khi (1) dat téi can bang ¢ diéu kién di cho.

¢) Ban dau dung 150 mol SO,Cl; (khi), tinh s6 mol Cl, (khi) thu duoc khi (1) dat t&i trang thai
can bang. Cac khi duoc coi 1a khi li tuong.

Giai:

a) Goi s6 mol SO,Cl, ban dau 1a 1, d6 phan li 12 a, ta co:

SO,ClL,,, == SO,, +Cl,,, (1)
bd 1 0 0
cb 1-a a a

P, .P
K, = p 50" 2)

P
S0,Cl,

b) Vi céc khi déu 1a khi Ii tuong nén P; = P.X; (3)
ma X, = — (4)

pt

O day: Ng, =Ng =04 Ng, o =1-05 con an =1+ (5)
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(04

T6 hop (5) va (4), (3) va (2) taco: K =P.

—— a =0,9806
1-a
S6 mol SO,Cl, con lai 14 (1 — a) ~ 0,0194 (mol)

0’0192 .100 = 0,98%

Do d6 SO,Cl, con lai chiém:

DAy 13 % theo s6 mol, ciing 1a % theo thé tich. Vay khi (1) dat t&i can bang SO,Cl, con lai chiém
0,98% V& s6 mol hay thé tich cua hé.

¢) Ban dau dung 150 mol (khi), tinh s6 mol Cl, (khi) thu duoc khi (1) dat téi can bang:

Theo (1) tacd: ng, =ng =ng, . .0,9806 = 150.0,9806 = 147,09 mol

Cau 31 (30/04/2015 16p 10 — Nguyén Tat Thanh Kon Tum): Ngay nay, dé san xuit clo tir hidro
clorua, nguoi ta str dung can bang:

0,, +4HCl,, &= 20, +2H,0,

a) Cho vao binh phan tmg 2,2 mol O, va 2,5 mol HCI & 4p suat c¢6 dinh 13 0,5 atm va nhiét do T.
Khi hé dat can bang thi binh phan tng chira luong oxi gép d6i hidro clorua, tim gia tri T (°C).

b) O 520°C, nap vao binh phan tng mot lugng hdn hop khi oxi va hidro clorua. O trang thai can
bang 80%. Tim &p Sut riéng phan ctia oxi tai trang thai can bang?

Cho: Bang s6 liéu nhiét dong (coi khdng phu thudc vao nhiét do)

Chat 0, (k) HCI (k) Cl; (k) H,0 (k)
AH’ (kJ/mol) - -92,3 - -241,8
S? (3/mol.K) 205 186,8 223 188,7
Giai:
0,, +4HCl,, & 2Cl,,, +2H,0,,
a) bd 2,2 2,5 0 0
cb 22-x 2,5-4x 2x 2x

Theo dé: 2,2—x =2(2,5—4x) — x = 0,4 mol

K = (2x)*(2x)*(4,7-x) 1
T (22-x)(2,5-4x)" P,

tong

=2,983

AH’ =-114,4 kJ/mol; AS® =-128,8J/mol. K

AG’ = —RTInK = AH’ — TAS®

& —2436T= —11440 + 1,28,8T —— T=829,7; K =556,7 °C
b) G 520°C thi: InK = —AH’/RT + AS’/R = 1,86 ——> K = 6,422

0,, +4HCl,, &= 2Cl,,, + 2H,0,

bd a b 0 0
cb a—0,2b 0,2b 0,4b 0,4b
Dé théy: Pc12 Paa =2 Pc12 = PHZO
, Pc21 'P1-21 0
Mat khac: K = ——* =6,422 — POZ = 2,49 atm
0, T Hal

Cau 32 (30/04/2015 lép 11 — Chuyén Ly Tw Trong CT): Bun néng hdn hop khi gébm O, va SO, ¢6
chat xdc tac, xay ra phan tng;

120, + SO, &= SO,

a) Tinh hang sb can bang K, ctia phan ting & 50°C (chép nhén hiéu Gng nhiét khong phu thudc
vao nhiét do).



Cho céc sb liéu nhiét dong nhu sau:

Khi AH’ . (kJ.mol™") S” LK .mol ™)
SO; -395,18 256,22
SO, -296,06 248,52
Oz 0,0 205,03

b) Trong mot thi nghiém, ngudi ta dua tir tir 0Xi vao mét binh dung tich 2 lit chira 0,05 mol SO,
c6 chét x(c tac (thé tich chat xtc tac khdng dang ké) & 100°C. Khi phan img dat t6i trang thai can bing
thi c6 0,03 mol SO; dugc tao thanh, ap suit tong cta hé 1a latm, nhiét do binh khéng thay d6i. Tinh

Ko.

Giai:
a) Ta c0: & 25°C: AG), = AHj, — T.AS), = —RTInK
& AGY, = (—395,18 +296,06) — 298.(256,22— 248,52 —(1/2).205,03).10~ ~ —70,87 kJ/mol
-70,87.10°

Taco: AGh, = —RTINK | = ~70,87 = K, =e ™" = 331428 226510

p.298

K AH’ (1 1
Khi AH® = const, ta c6: In—222 = — ( - j
0,298 R 323 298

K _ 3
p,32312 _ 99,12.100( 1 1 — K, =1,198.10" (atm™)
2,65.10 8,314 323 298 P
b) Tong s6 mol cuia hé 10c can bang: n = PV _12 =0,0653 mol
RT 0,082.373

Tai thoi diém can bang:
ng,, =0,03 mol; ng, =0,05-0,03 =0,02 mol; n,, =0,0653-0,03—0,02 =0,0153 mol

Vi 4p suat téng cua hé 12 1 atm, do d6:

0,03
Py, 0,0653 .
=5 P, 002 [0015 3,09 (aum ™)
S0, \| 10, ’ A
0.0653 \/ 0.0653

Cau 33 (30/04/2015 l6p 11 — Chuyén Hoang Lé Kha): Xét can bang cta phan tmg sau:

N,0,,, &= 2NO,,,, tai nhiét do T va p sut P. Cho biét dit kién nhiét dong hoc sau:

AHﬂL 505 (KJ/mol)

S (J/mol.K)

N204

9,37

304,3

NO;

33,89

240,45

a) O diéu kién chuan, N»O4 c6 tu phan li khong?
b) Gia thiét trong khoang nhiét 46 298 — 318K, nhiét phan tmg khong phu thudc vao nhiét
d6. Hay tinh hang sb can bang K, tai 298K va 318K.
¢) Tai p = latm, tinh d6 phan li a tai cac nhiét do 298K va 318K? Nhan xét két qua thu dugc.

a) AHY, = 58,41 kJ/mol; A

Giai:

=176,6 J/mol.K

AGS,, = AHY,, — T.AS),, = 5,783 kJ/mol . Vay, & dkc phan ting khong tu dién bién.

b) AG} = -RTInK, — K

Dua vao phuong trinh Vanhop ta c6: In

=0,099

Ky  AH’( 1
R

T

Tl T2



=0,427

318

3
T do: 1o Ko 384110 ( 11 j s K
Koo 8,314 \298 318

Két qua ndy phu hop véi nguyén Ii Losatolie, phan (g thu nhiét nén khi ting nhiét do can bang
chuyén dich theo chiéu thuan.
N,0,,, == 2NO,,
c)t=0 1 0
t=0 l-a 2a
—— Y n=l+a

P2
Kp: NO,
PN204
) 20 l1-a
Voi. P, =x, .P= —P; = ——P; P=1atm
NO2 NO2 1+ % 1t
. 4o
Twrdé: K, = ——— P
1-a

Tai 298K tinh duoc apgg = 15,38%

Tai 318K tinh duoc az1s = 31,05%.
Cau 34 (30/04/2015 I6p 11 — Chuyén Bén Tre): Hidro dugc diéu ché trong cdng nghiép bang cach
nung néng metan vaéi hoi nudec:

CH,,, + H,O,, — 3H,,, +CO, @))
a) Cho cac s6 liéu nhiét dong sau, hay tinh AG® va gié tri hing s K, ctia phan tng (1) & 298K.
AH{, 5 (KJ/mol) S%, (J/mol.K)
CHs (K) 74,4 186,3
H20 (k) -241.8 1888
Hz (k) - 130,7
CO (k) -110,5 197,7

b) Hay cho biét hing s6 can bang Kp phu thugc nhu thé ndo vao nhiét do?

¢) Trong cong nghiép phan tng (1) duoc thuc hién ¢ &p suat khi quyén va nhiét o cao, khong st
dung chat x(c tac. Biét rang ban dau thé tich cia CH4 va hoi nudc bang nhau va trong hdn hop cn
bang metan chiém 0,2% theo thé tich. Hay tinh gid tri K, caa phan ung (1) trong diéu kién trén.

a) CH,,, + H,0,, 200 T COy (@)

AH’ = —110,5—(~74,4—-241,8) = 205,7 kJ

AS’ =3%130,7 + 197,7 —(186,3 + 188,8) =214,7 J/K

—> AG® =205,7.10° —298.214,7 = 141,7.10° J

AG’ 141,7.10°

Co6: InK = — = — =-572 — > K =144.107
P RT 8,314.298 P

AG® _ 2057.10'-T2147 _ 2057.10° 2147

4K) —— 3H

b) Cé: InK_= —

P RT 8,314.T 8,314.T 8,314
—> K ti 1¢ thuan voi T, tirc nhiét d¢ tang thi K, tang.

CH,,, + H,0,, — 3H,,, +CO,
¢) bd 1 |

cb 1-x 1-x 3x X



1-x

Co: %V, = o =0,02 —> x=0,992
¢ +2X
w2
P P A A. tcb AN Ao tcb 3 2
oK =T 2+42x 2+22x _(3.0,992) .0,3924 1 j=2’57.104
Pey, Pio 1-x 5 (1-0,992) 2+2.0,992
242x <

Cau 35 (30/04/2014 1ép 10 — Chuyén Lé Khiét QN): Tai 25°C AG tao thanh cua cac chét nhu sau
(kd/mol)

H.0 (K) CO, (K) CO (k) H,0 ()

-228,374 -394,007 -137,133 -236,964

a) Tinh K, cta phan tng:

CO,, +H,0, == H,,, +CO,,, tai 25°C

b) Tinh &p suat hoi nudc tai 25°C.

¢) Hon hop cac khi CO, CO,, H, véi mdi khi déu c6 &p suat riéng phan 1a 1,0 atm dugc tron véi
H,Oq), du. Tinh 4p suét riéng phan ciia mdi khi ¢6 trong hdn hop can bang tai 25°C, biét qué trinh xay
ra khi thé tich coi nhu khdng doi.

Giai:
a) CO(k) + HZO(I) pa— H,,, + COz(k)
AGggg(pﬁ) = AG(;IZ W+ AG%OZ © —AG‘éO(k) —AG‘;leU) = —19,91 kJ/mol

Ap dung phuong trinh dang nhiét VantHoff, ta co:
AG} = —RTInK | = —RT.2,3031gK |

AGS -19,91.10°

_ 2303.RT _ 2,303.8314.298 _ 1349 _
—— K, = 10%08T = 10 1498 = 10°% = 3086,045027
b) Dé xét P & 25°C ta xét can bang tai 25°C:

H,O(h)

H,0, = H,0

AG298(p{:) = AG(])—IZO(h) _AG(I){ZO(I) = 8,59 kJ/mol

(h)

AGY -8,59.10°

>y K = 102,303.RT — 102,303.8,314.298 — 0 03122677
P >
Vi: P o, = const = 1,0atm —— B, ) = 0,03122677 atm (25°C)

¢) Vi & diéu kién T, V = const ——> 4p suit riéng phan ti 18 v&i sé mol mdi khi nén cé thé tinh
&p suat riéng phan theo phan tng:

CO, +H,0, <= H,,, +CO,,

bd 1 1 1
Cb 1 —X 1+X 1+X
P, P 2
= H2 COZ = (1+X) = 3086 —> X = 099987
’ Peo 1-x

Vay tai thoi diém can bang ¢ 25°C:
P,=1-x= 1,3.10%atm; PHz = PCOZ =1+x =1,9987atm

III. BAI TAP TU LUYEN
Cau 1 (30/04 — Chuyén Bén Tre 1an XVI):



2NOCl,, == 2NO,,
Pyoq = 0,643 atm, P, = 0,238 atm. Tinh P, ¢ trang thi can bang.

+  Cly, & 500°C, Kp = 1,63.10% Khi can bang, 4p suét riéng phan

Néu thém vao binh mot luong clo dé ¢ trang thai can bang méi ap suét riéng phan cua NOCI bang
0,683. Tinh &p suét riéng phan ciia NO va Cl,.
Cau 2 (30/04 — Chuyén Nguyén Binh Khiém QN lan XV1): Cho 0,03 mol N,O,4 (k) vao binh chan

khong dung tich 0,5 lit & 45°C xay ra phan (mg: N0,y == 2NO,,,

Khi can bing méi duoc thiét 1ap c6 63% N,O, bi phan hiry thanh NO,.
a) Tinh s mol cac chét tai thoi diém can bang.
b) Tinh &p suit riéng phan céc chit tai thoi diém cn bang.
¢) Tinh hang sé can bang K¢ va Kp ctia phan ang.
Cau 3 (30/04 — Chuyén Hoang L& Kha lin XVI):
Can bang cua phan g oxi hoa khir CO; bing C: CO,,, + CO,,, == 2CO,
Xayra o 1090°K ¢6 hang s6 can bang Kp bang 10.
a) Tinh % CO trong hdn hop khi can bang khi &p suat chung caa hé 1a 1,5 atm.
b) Bé % CO bang 50% thé tich thi ap suat chung cua hé bang bao nhiéu?

2
Tu Kp = ((())’5) P=10 —» P=20 atm.

Cau 4 (30/04 — Pik Nong lan XVI): N,O4 phan i 20% ¢ 27°C va 1,0 atm. Hay xac dinh:

a) Gia tri K.

b) D6 phan li cua N0, tai 27°C va 0,10 atm.

c) Po phan li cua 69 gam N,0, trong binh 20 lit & 27°C.
Cau 5 (30/04 — Mac Pinh Chi lan XVI):
Phén huy PCls theo phan Gng sau: PCly,, &——= PCl;,, + Cl,,,

a) Tinh K, ciia phan tmg biét ring d¢ phan li ctia PCls 13 0,485 & 200°C va &p suét tong cong ciia
hé khi can bang la 1 atm.

b) Tinh 4p suét ciia hé khi can bang néu cho 2,085 gam PCls vao binh chan khong dung tich 200
cm?® & 200°C.
Cau 6 (30/04 — Chuyén L& Quy Pén lan XVII):

Cho phin tmg N,O,,, == 2NO,,,

a) Can bang duoc thiét 1ap xuat phat tir a mol N,O,. Thiét 1ap biéu thuc Kp = f(P, a), trong d6 P
1a &p suat cua hé Iic can bang, o 1a do phan li cia N,O,.

b) Néu c6 1,588 gam N,O, trong binh dung tich 0,50 lit & 25°C va p ldc can bang 1a 1 atm thi o,
Ky va ap suét riéng phan caa NO, va N,O, Idc can bang Ia bao nhiéu?
Cau 7 (30/04 — Chuyén Tra Vinh lan XVII): NH;3 dugc diéu ché tir hdn hop khi gdm 25% N, va
75% H, vé thé tich. Khi phan tng dat trang thai cin bang tai 10 atm va 400°C thi thu duoc 3,85% NH;
vé thé tich. Tinh K, cta phan rng téng hop NHa.
Cau 8 (30/04 — An Giang lan XVII): O 1020K, hai cin bang sau cling ton tai trong mot binh kin:

C, + CO,,, —=2CO,, Kp = 4,00

Fe, + CO,, T2 FeO, +CO, Kp =125

a) Tinh ap suét riéng phan cac khi luc cén bang.
b) Cho 1,0 mol Fe; 1,0 C(gy; 1,2 mol CO; vao binh chan khéng dung tich 20,0 lit & 1020K. Tinh
s6 mol cac chét luc cin bang.

Cau 9 (30/04 — Ninh Thu#n lan XVI1): Cho can bang sau: N,O,,, == 2NO,,,.

(tt)



a) Ly 18,40 gam N,O,4 vao binh dung tich 5,904 lit & 27°C. Ldc can bang ap suét ctia hdn hop
khi trong binh 1a 1 atm. Tinh 4p suat riéng phan ctia NO, va N,O, & trang thai can bang.

b) Néu giam ap suit ctia hé can bang xudng con 0,5 atm thi 4p suét riéng phan ciia NO, va N,O,
bang bao nhiéu? Két qua ndy c6 phu hop véi nguyén 1i Le Chatelier khong?

Cau 10 (30/04 — Binh Phuée 1an XV11): Déi v6i phan timg thuén nghich pha khi:
250, +0,,, == 250,

a) Nguoi ta cho vao binh kin thé tich khong dbi 3,0 lit mot hdn hop gdm 0,20 mol SOs va 0,15
mol SO,. Can bang hoa hoc dugc thiét 1ap tai 25°C va ap suét chung cia hé 1a 3,20 atm. Hay tinh ti 18
oxi trong hdn hop can bang.

b) Ciing ¢ 25°C, ngudi ta cho vao binh trén y mol khi SOs. O trang thai can bang hoa hoc thiy c6
0,1050 mol O,. Tinh ti 1¢ SOz bi phan huy, thanh phan hdn hop khi va ap suit chung cta hé.
Cau 11 (30/04 — Phti Yén Ian XVII): Cho phan tmg: CO,,, +H,,, == CO, +H,0,,.
can bang cua phan tng & 850°C bang 1. Nong do ban dau ciia CO, va H, 14 0,2M va 0,8M. Tinh ndng
d6 4 chét ¢ thoi diém can bang.

Cau 12 (30/04 — Thanh phé HCM lin XVII): O 27°C, hing sé cin bing K, cia phan tng:

Hang s6

N,O,,, == 2NO,, 1a0,17. Tinh thanh phan % vé& &p suét gdy ra & mdi khi khi &p suét chung

ctia h¢ 1an luot 1a: 1 atm va 10 atm.
Cau 13 (30/04/2013 — Pong Nai): Sunfuryl diclorrua SO,Cl; 1a héa chat pho bién trong phan tmg

quang héa. Tai 350°C, 2 atm phan tmg: SO,CL,,, &= SO, + Cl,,, (1) ¢6 K, =50. Tinh ti khdi cia

hdn hop so vai hidro khi dat dén trang thai can bang.
Cau 14 (30/04/2013 — Vinh Long): O nhiét 6 cao PCls bi phan li thanh PCl; va Cls:

PCl,,, = PCl,,, + C(Cl,,

Nguoi ta cho PCls vao mdt binh kin, dua 1én nhiét do 300°C va ap suat cua khi PCls 1a 3,0 atm. Tinh
ap suat ciia 3 khi trén khi dat toi can bang ¢ 300°C. Cho biét hang sd can bang ¢ nhiét do d6 1a Kp =
11,5.
Cau 15 (30/04/2013 — Viing Tau): Dé didu ché H, ngudi ta st dung phan tng hod hoc sau & t° >
1000°C:

C, +H,0,, —COy +H,, (1)

Pé loai bo CO ngudi ta sir dung phan tmg hoa hoc sau & nhiét d thich hop:

CO,, +H,0, —CO,, +H,,; Kc=5 @)

Trong can bang (2) ngudi ta st dung n mol H,O cho 1 mol CO. Goi x 1a phan mol caa CO trong hdn
hop can bang.

a) Xéac dinh mdi quan hé gitra x, n. K. Tinh x trong trudng hop n = 3.

b) Hoi n phai ¢6 gia tri nhu thé nao dé hdn hop can bang chira khong qua 1% CO (vé thé tich).
Cau 16 (30/04/2008 16p 10 — Can Tho): Trong binh kin dung tich khong dbi chira 35,2x gam O, va
160x gam SO, ¢c6 xuc tac V,0s ¢ nhiét d6 136,5°C. Pun nong binh mat thoi gian, dua vé nhiét d6 ban
dau, ap suét binh lic nay 1a P,. Biét ap suat binh ban dau 1a Py = 4,5 atm va hiéu suat phan tmg 1a H%.

a) Lap biéu thic tinh 4p suat sau phan tmg P, va ti khdi hoi ctia hdn hop khi sau phan tmg so véi
khong khi theo H.

b) Tinh khoang xac dinh P, va d.

¢) Tinh dung tich binh khi x = 0,25.

Cau 17 (30/04/2008 16p 10 — Long An): PCls phan li theo phuong trinh: PCl,,, &—=PCl,,+ Cl

O 500°C cho n mol khi PCls vao mét binh kin (dd hut hét khong khi) d6 phan li 1a a. Ap suét cua hé
lac can bang la p (atm).

&)

2(k) *



a) Thiét 1ap mbi lién hé giira hang sb can bang Kp voin, p, a.

b) 0 500°C, K, = 1/3. Tinh d¢ phan li ciia PCls & ap suét 1 atm va 8 atm. C6 phu hop véi nguyén
I chuyén dich c4n bang khong?

¢) Hoi & 4p suét nao thi d6 phén 1i cua PCls 13 10%.
Cau 18 (30/04/2009 16p 10 — D& chinh thirc): Cho can bang: N,0,, = 2NO,,,

a) O 27°C, Ky clia phan Gng trén 1a 0,17. Tinh thanh phan % vé 4p suat cac khi khi ap sut
chung tai thoi diém cén bang ciia hé 1a 1 atm.

b) G 45°C, tai thoi diém can bing M,, = 66,8 g/mol, P,, = 1 atm. Tinh dd phan li ciia N;O4.

c) Mo ta va giai thich hién tugng quan sat duge khi ha nhiét do hé tir 45°C xubng dén 0°C.
Cau 19 (30/04/2009 16p 10 — Binh Thuin): Cho hdn hop cin bang trong binh Kkin:
N,0,,, == 2NO,,, . Thuc nghiém cho biét: 6 35°C ¢6 M,, = 72,45 g/mol.

a) Hay xac dinh d6 phan li a cia N,O4 ¢ nhiét d trén.
b) Tinh hang s6 cin bang K, ctia phan tng & nhiét do trén.



