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_ CHUONG5
NHIET PONG LUC HOC

Hé c6 lap la hé:
C6 thé trao d6i chat va nang lugng véi moi truong.
Khoéng trao d6i chat va nhiét. C6 thé trao déi cong véi moi
truong.
Khoéng trao d6i chat. Co thé trao d6i nang lugng véi moi
trudng. Thé tich co thé thay doi.
Khong trao d6i chat. Khéng trao d6i nang lugng dudi
dang nhiét va céng véi moi truong. Co thé tich khéng doi.

Hé hd 12 hé:
C6 thé trao d6i chat va nang lugng véi moi truong.
Khoéng trao d6i chat va nhiét. Co6 thé trao doi cong véi moi
truong.
Khoéng trao d6i chat. Co thé trao d6i nang lugng véi moi
trudng. Thé tich co thé thay doi.
Khong trao d6i chat. Khéng trao déi nang lugng dudi
dang nhiét va céng véi moi truong. Co thé tich khéng doi.

Hé doan nhiét la hé:
C6 thé trao dbi chat va nang lugng véi moi truang.
Khoéng trao d6i chat va nhiét. Co6 thé trao d6i cong véi moi
truong.
Khoéng trao d6i chat. Co thé trao d6i nang lugng véi moi
trudng. Thé tich c6 thé thay d6i.
Khong trao d&i chat. Khéng trao d6i nang lugng dudi
dang nhiét va céng véi moi truong. Co thé tich khéng doi.

Hé kin la hé:
C6 thé trao dbi chat va nang lugng véi moi trudng.
Khoéng trao d6i chat va nhiét. Co6 thé trao d6i cong véi moi
truong.
Khoéng trao d6i chat. Co thé trao d6i nang lugng véi moi
trudng. Thé tich co thé thay doi.
Khong trao d6i chat. Khéng trao d6i nang lugng dudi
dang nhiét va céng véi moi truong. Co thé tich khéng doi.
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a.

b.

Chon cau dung.
a. Hétdanhiét: Q<0 b.Hé nhan cong:A >0
c. Hétdanhiét: Q>0 d. avab déu ding

Hé sinh ra cong va nhiét , vay :
a. Q<0vaA>0 b. OQ>0vaA>0
c. Q<0vaA<o d Q>0vaA<o0

Chon cau dung.
Khi thay d6i cac yéu td cla hé thi can bang sé dich
chuyén theo chiéu chéng lai su thay ddi do.
Véi mot phan Gng cho trude tng véi moi moét nhiét db co
tuong Ung moOt hang s6 can bang.
Véi mét phdn (ng cho trudc, khi nhiét dd khong thay doi
thi hang s6 can bang khong déi.

b, ¢ déu dung.

Chon cau sai.
Nhiét tao thanh clia moét chat: 1a hiéu Ung nhiét cla phan
(g tao thanh mot mol chat tir cac don chat nguyén chat
bén & diéu kién xac dinh.
Nhiét phan hdy cta moét chat: 1a hiéu ing nhiét hay ning
lugng can thiét dé phan hly mot mol chat dé thanh cac
nguyén t(r thé khi & mot diéu kién xac dinh.
Nhiét phan hdy cta moét chat: la hiéu ing nhiét hay néng
lugng can thiét dé phan hiy mot mol chat dé thanh cac
nguyén t& & mot diéu kién xac dinh.
Nhiét chay cda mdt chét (thiéu nhiét): 1a hiéu (ng nhiét
cla phan Ung dot chay hoan toan mot mol chat dé bang
oxy phan ti&r d€ tao ra cac san pham bén & mét diéu kién
xac dinh.

Chon cau dung.

Nhiét tao thanh clia moét hop chat la hiéu Ung nhiét cla
phan (ng tao thanh chat do.

Nhiét tao thanh clia mét hop chat la hiéu Ung nhiét cla
phan (ng tao thanh 1 mol chat do.

Nhiét tao thanh tiéu chuan cdia mét hop chat la hiéu (ng
cla phan Ung tao thanh 1 mol chat do tir cac don chat
Ung vGi trang thai tu do bén viing nhat qui vé nhiét do



d.

25°C, &ap suat 1 atm. \
Nhiét tao thanh cla mot hgp chat bang nhiét phan Ung
hop chat do.

5.10 Chon cau dang.

511

C.

d.

Nhiét dot chay (thiéu nhiét) la hiéu Ung nhiét cla phan
(g dét chay 1 mol chat do bang O..

Nhiét d6t chay cla mdt chat la hiéu Ung nhiét cGia phan
(g dét chay 1 mol chat do dé tao ra oxit cao nhat.

Nhiét dot chay cla mot chat la hiéu (ng nhiét cla phan
(g dot chay 1 mol chat dé bang khi oxi (O2) d€ tao thanh
san pham & ap suat khong doi. San phdm chay cla cac
nguyén td C, H, N, S, Cl, dugc chap nhan tuong Ung la
COz(k), HzO(/), N2, SOz(k), HC|(k).

Nhiét dot chay cla mdt chat htu co 1a hiéu (ng nhiét cla
phan Ung d6t chay 1 mol chat do tao ra oxit.

Chon cau dung.

Phan (ng thu nhiét AH > 0 khi nhiét do giam K gidm phan
(g dich chuyén theo chiéu nghich tlc chiéu tda nhiét.
Phan Ung thu nhiét AH > 0 khi nhiét do gidm K tang phan
Ung dich chuyén theo chiéu nghich tlc chiéu tda nhiét.
Phan Ung thu nhiét AH > 0 khi nhiét d6 gidm K tang phan
(g dich chuyén theo chiéu thuan tirc chiéu tda nhiét.

b, ¢ déu dung.

Chon cau dung.

Phan Ung chi xay ra mét chiéu goi la phan Ung thuan
nghich.

Phan (ng chi xay ra mot chiéu goi la phan (ng hoan
toan.

Ngudi ta s& dung dau (=) trong phuong trinh hoa hoc doi
vGi phan Ung chi xay ra mét chiéu.

b,c déu ding.

5.13 Chon céu dung.

a.

Véi phan Ung c6 s6 phan ti khi cla san pham nhd hon



d.

sO phan ti khi cUa tac chat thi khi tAng ap suat chung cla
hé thi AG <0

Véi phan Ung c6 s6 phan ti khi cla san phdm nhd hon
sO phan ti khi cUa tac chat thi khi tAng ap suat chung cla
hé thi AG > 0

Véi phan Ung c6 s6 phan ti khi cla san pham nhd hon
sO phan t khi cla tac chat thi khi tang ap suat chung cla
hé thi can bang dich chuyén theo chiéu thuan.

a, ¢ déu dang.

5.14 Chon céu dung.

a.

b.

C.

d.

Khi thay d6i cac yéu t6 xac dinh trang thai can bang cla
hé thi can bang sé dich chuyén theo chiéu chéng lai su
thay d6i do.

Hé dang & trang thai can bang néu tang néng do cla tac
chat thi can bang sé dich chuyén theo chiéu nghich.

Hé dang & trang thai can bang néu tang néng do cla tac
chat thi can bang sé khoéng dich chuyén.

b, ¢c déu dang.

5.15 Chon cau sai.

oo o

5.16

AG =AH -TAS

AG < 0 qua trinh tu xay ra.

AG > 0 qué trinh theo chiéu thuan

AG = 0 qué trinh dat trang thai can bang.

Khi dang & trang thai can bang néu:

Tang ndng do chat phan Ung thi AG gidm va trg nén am.
Tang nong dé chat phan Ung thi AG gidm va trd nén
duong.

NE&u ting néng d6 chat phan Ung thi AG khong thay doi.
a, b, c déu sai.

5.17 Chon cau dung.

a.

O nhiét dd c6 dinh, khi thay d&i ap suat hodc sé mol khi
cla céac chat tham gia phan Ung hay cla san pham phan
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coop

5.19

5.20

oo oy

5.21

Ung thi AG thay ddi.

O nhiét do co dinh, khi thay d6i s mol cla cac chat tham
gia phan Ung hay clia san pham phan Ung thi AG thay
doi.

O nhiét do c6 dinh, khi An cla cac chat khi thay déi thi
AG thay d6i.

b, ¢ déu dung.

Chon céau dung.

Phan (ng téa nhiét AH < 0 thi khi nhiét do tang, K giam.
Phan (ng téa nhiét AH > 0 thi khi nhiét do tang, K tang.

Phan (ng téa nhiét AH < 0 thi khi nhiét d6 giam, K giam.
b, ¢ déu dung.

Anh huéng cla xtc tac déi véi mot can bang héa hoc la:

Lam can bang dich chuyén theo chiéu thuan.

Lam can bang dich chuyén theo chiéu nghich.

Lam tang t6c d6 phan Ung thuédn 1an phan (ng nghich
lam cho hé mau dat dén trang thai can bang.

Khéng anh hudng gi téi phan Ung thuan cling nhu phan
Umng nghich do dé khong lam thay déi vi tri can bang.

Gia tri hang s can bang K, cia mét phan (ng thay déi nhu
sau:

Kp tang khi tang nhiét dd véi phan Ung cé AH® <0

K, tang khi tang nhiét dd v&i phan Ung cé AH® >0

Ky gidm khi tang nhiét dé véi phan Ung c6 AH° > 0

K, khong thay d6i theo nhiét d6 di AH® duong hay am

Chon cau dung.

M6t hé & trang thai can bang, néu ta thay doi bat ki mot
yé€u té ndo xac dinh diéu kién can bang (ap suat khi, néng
d6, nhiét db), thi can bang sé chuyén dich theo chiéu
chéng lai su thay daéi do.

Khi nhiét d0 ciia mdt hé can bang, can bang sé chuyén
dich theo chiéu téa nhiét, khi nhiét do clia hé gidm, cén
bang sé chuyén dich theo chiéu hap thu nhiét.



5.22
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5.24

5.25

5.26

a.

Khi &p suét clia hé can bang gidm, can bang sé chuyén
dich theo chiéu gidm sé phan tl (khi).

Khi thém mot lugng tac chat hodac san pham vao hé can
bang, can bang sé chuyé&n dich theo hudng gia ting thém
lugng chat.

Trong hoé hoc trang thai can bang c6 tinh chat:

a. Lacan bang dong. b. Can bang tuyét doi.
c. Can bang tinh. d. Can bang nhu co hoc.

Nguai ta goi can bang phan Ung la mot can bang dong vi:

Khi can bang phan Ung thuan va nghich van xay ra

Khi can bang phan (ng thuan va nghich van xay ra nhung
cling van toc.

Khi can bang phan (ng thuan va nghich van xay ra nhung
cung chiéu.

Khi can bang phan (ng thuan va nghich van xay ra nhung
khac chiéu.

Trong bi€u thirc K, = K(RT)™. Vay An la:

a. Bién thién s6 mol khi trong phan b. Bié€n thién sé mol
ung cua phaldéng
c. Bién thién s6 mol trong phdn Ung  d. Bién thién s6 mol
cla pha ran

Chon cau dung.

Hang s6 can bang cang I6n thi d0 chuyén hoa cla phan
Ung cang 16n.

Hang s6 can bang phu thubc vao néng db cua chat tham
gia phan Gng.

Hang s6 can bang phu thudc vao néng dé san pham tao
thanh sau phan Ung.

a, b déu dung.

D& lam thay d&i gia tri hang s6 can bang ta c6 thé:

Thay d6i ap suat khi.
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Thay d6i ndng do cac chat.
Thay d8i nhiét dé.
Thay thé chat xuc tac.

Chon céau dung

Ke = Kp(RT)™"

Ky = K(RT)™

An = téng s6 mol cla sdn phdm — téng s6 mol cla tac
chat

b, ¢c déu dang

Khi phan Ung cé An=0 thi:

a. Kp=Ky=Ki=Kc b. Kh=Kyi=Ky=Kc=1
C. Kp:Kn:Kx:Kc:O d Kp:anKXZKC¢1

Pinh luat Hess cho ta biét

a. AHrnghich = AH
c. AH +AH

nghich thuan

b- AHnghich = _Achuan
=0 d. bvac déu ding

thuan

Céc hang sé can bang : K, = K. khi phan Ung co:

a. An=1 b. AnkhacO
c. An=0 d. a, b, cdéu sai.

Cho Ny + 3Hzi @ 2NHzg cd AH = — 42,6 kJ/mol. Mudn tang
hiéu suat clia phan Ung thi:

Tang ap suat hodc tdng nong d0 NHs.

Tang ap suat hodc gidam néng do NHs.

Giam nhiét do cliia phan Ung.

b, ¢ déu dung.

Khi phan Ung dat can bang thi:
a. AG=0 b. AG=<O c. AG=0 d. AGZ0

Hang s6 can bang K. cGia phan Ung sau bang 1 & 850°C:
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5.35

5.36

5.37

5.38

Hog + COz(k)(_—) H2Ou+ COy . N6ng dé dau cta khi COzva H;
la 0,2 va 0,2M.

Nong do cac chat & thai diém can bang 14 0,1M.

NOng db cac chat & thoi di€ém can bang 1a 0,2M.

[CO3] = [H2] = 0,15 M.

Khong thé xéac dinh duoc.

Xét phan Ung : CaCOsp = CaOy + CO. Vay K, cla phan Ung
trén la:

a. K,=p,, b. K,=Ca0.CO,
1 p
K =— = 0,
“ ", d % |ca0||caco,]

Nang lugng va khoi lugng dugc lién hé véi nhau thong qua
biéu thirc:
1

. E==mc’
a. E=mc? b 2

1
— 2 -
c. E=mgh d. E=mgh +mc +2mc

Hang s6 can bang K, lién hé véi ning luong tu do Gibbs nhu
sau :

a. AG"=-RTInK, b. AG=AG’+RTInm,
C. Oanp:—?—tldT d. 6anp:—AII:I2dT

C‘hO phan Ung : Fe;Oz + 3CO = 2Fe( + 3CO,, héng sO can
bang K, c6 dang:

3 3
— Pe _ P,
a %= p., )
— 23 3 —_
C. Kp - pCOZ'pCO d. Kp - 3pc02‘3pco

Can bang sau c6 chiéu thudn la chiéu thu nhiét:
Nag + Oz @ 2NOg

AH® > 0 ; D& thu dugc nhiéu NO, ta c6 thé:

a. Tang ap suat b. Tang nhiét do

c. Giam &p suat d. Gidm nhiét d6
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O 400°C can bang dudi day c6 K. = 50 phan Ung:
Hagg + l2gg @ 2HIg

C6 ndng dd cac chat la: [Hz] = 0,1M; [I2] = 0,5M; [HI] = 5M. Vay
phan Ung dang: )

a. Dién ra theo chiéu thuan b. O trang thai can bang

c. Dién ra theo chiéu nghich d. Khéng xac dinh dugc

H.On & Hay + %202
Khi tang nhiét do, gia tri hang sé can bang Kp cta phan (ng
tang. Pai lugng AH® cla phan Ung c6 dac diém:
a. AH°>0 b. AH°=0 c. AH°<0 d. a, b, c déu
sai

Tinh hiéu Ung nhiét cta qué trinh khi(r 92,89 Fes04 bang bbt
nhom kim loai. Bi€t AH sinh nhiét cla Fes0, la: —207 kcal/mol;
cla Al.Os la: =399 kcal/mol

a. +576 kcal b. +130 kcal

c. — 390 kcal d. =130 kcal

Khi dét chay 18g than ngudi ta thu dugc 66g khi CO, véi nhiét
luong téa ra la: 141,078 kcal. Tinh nhiét tao thanh (sinh nhiét)
cua khi CO..

a. —94,05 kcal b. +94 kcal

c. —1701 kcal d. +1701 kcal

Tu S, Pb, O; tinh hiéu Ung nhiét cla phan Ung tao ra PbSO..
Biét nhiét tao thanh PbO la: - 52 kcal/mol; cla SO, la: -70,92
kcal/mol, cla SO chuyén sang SOs la: -23,38 kcal/mol va cla
PbSO, tr PbO va SO; la: -72,7 kcal/mol.

a. —219 kcal b. +219 kcal

c. —122,92 kcal d. +122,92 kcal

Tinh hiéu Ung nhiét khi d6t chay khi than uét (i) va tinh xem khi
dét chay 1000 lit khi than uét (hoa tan khéng c6 1an hoi nude)
do & BPKTC thi lugng nhiét tda ra la bao nhiéu (ii). Biét cla
AHsnco,) = —94,05 kcal; AHsnH.00 = =57,8 kcal; AHsnco) = —
26,42 kcal.
a. (i) +125,43 kcal b. (i) —125,43 kcal

(i) +2799,78 kcal (i) —2799,78 kcal
c. (i) +2799,78 kcal d. (i) —2799,78 kcal
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(i) —125,43 kcal (ii) +125,43 kcal

Tinh hiéu (ng nhiét tao thanh Fe,O; tU sat va oxy:
2Fen + 3/202(k) = Fe,O3p, AH

Biét rang sat tac dung véi oxy cho FeO toa ra 63,5 kcal/mol khi
oxy héa FeOg thanh Fe,Os thi tod ra 69,2 kcal.

a. —196,2 kcal b. —127 kcal

c. +196,2 kcal d. +127 kcal

Phan Ung diéu ché khi than udt xay ra theo phuong trinh:

C + H,0 = COg + Hyi + AH. Biét & diéu kién chudn:

AHsco = —26,42 kcal; AHsH.0 = =57,79 kcal. Tinh hiéu Ung
nhiét cda phan Ung.

a. —31,37 kcal b. —84,31 kcal

c. +31,37 kcal d. +84,21 kcal

Tinh hiéu Ung nhiét tao thanh CeHs tir C-H, qua phan Ung trting
hop. Bié€t AH thiéu nhiét clia C.H, la: - 310,62 kcal; AHy cla
CeHs la; —780,98 kcal

a. +150,88 kcal b. +94,52 kcal

c. —150,88 kcal d. —94,52 kcal

Tinh sinh nhiét cla C,Hs. Biét AH. (C) = —94,05 kcal; AH. (H.) =
— 68,3 kcal va AH (C2He) = —=372,8 kcal.

a. —315 kcal b. -56,3 kcal

c. +315 kcal d. - 20,2 kcal

Cho 2 phan Ung sau vdi hiéu Ung nhiét la:
2KCIOs L 2KCl + 30, , AH =-23,6 kcal/mol
KCIO, = KCI + 20, , AH = 7,9 kcal/mol
Tinh hiéu tng nhiét clia phan tng: 4KCIOs & 3KCIO, + KCI

a. —70,9 kcal b. —43,5 kcal
c. +70,9 kcal d. + 43,5 kcal

Trong mot déng ca dot trong, G lic bat dau né khi cé ap suat
la 2026,5 kPa va day piston véi mot luc khéng déi tuong
duaong véi mot ap suat bén ngoai la 506,625 kPa va qua piston
quét mot thé tich la 250cm?.

(i) Tinh lugng cong thuc hién khi né d6?
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5.53

5.54

5.55

(i) Tinh cong suat cla dong co (nang lugng san ra trong
mot don vi thoi gian) gom 6 xilanh va lam viéc 2000 vong/
pht (trong ddng co hai thi ¢ hai vong né mét lan).

a. (i) -12,73 b. () -127J
(i) 127 kW (i) 12,7 kW
c. () -12,7J d. (i) 12,73
(i) =127 kW (i) 127 kW

O 46°C hang s6 can bang K, clia phan Gng: N2Osp 2 2NOx
bang 0,66. Hay tinh phan trdm N.O, bi phan ly & 46°C va ap
suat téng bang 0,5 atm, ap suat riéng phan cta N.O, va NO,
bang bao nhiéu tai thoi di€ém can bang.

a. 50% b. 50%
Pn.0. = 0,168atm Pn.0. = 0,332atm
Pno, = 0,332atm Pno, = 0,168atm
c. 25% d. 25%
Pn.o, = 0,168atm Pn.o, = 0,332atm
Pno., = 0,332atm Pno, = 0,168atm
Xac dinh AHgs tao thanh etylen khi biét:
C2H4(k)+ 302(k) = 2C02(k)+ 2H20(k) ; AHozgs =-1323 kJ
Can +O29 =COz : AH%gg = —393,5 kJ
Hoiy  + Y20249 = H20 : AH%gs = —241,8 kJ
a. +52,4 kJ/mol b. -52,4 kJ/mol
c. +152 kJ/mol d. =152 kJ/mol
Khi héa hgp 2,1g sat véi luu huynh c6 3,77 kJ thoat ra. Tinh

nhiét tao thanh cla FeS.

a. +100,3 kJ/mol b. —100,53 kJ/mol

c. +1003 kJ/mol d. —1003 kJ/mol

Xac dinh AHgs cia phan Ung: Nag + Oz = 2NOgy; Biét:

Nog + 20219 = 2NO; ; AH g5 = +67,6 kJ

NO(k) + 1/202(k) = NO, ; AHozgg = —56,6 kJ

a. —124,2 kJ b. +124,2 kJ

c. —180,8 kJ. d. +180,8 kJ

Khi dun néng HI xdy ra phan Gng: 2Hlg & lxn + Hax & MmOt

nhiét d6 nao dd, hang s6 can bang K. cla phan Ung bang
1/64. Tinh xem bao nhiéu phan tram HI da bi phan ly & nhiét do
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do?
a. 10% b. 20%
c. 30% d. 40%

Cho phan Ung:
MgO + 2H sy = Mg* @a + H20p ; AH 08 = —145,6 kJ

H2Og) = H'ay+ OH @y ; AH %0 =+57,5kJ

Tinh AH g cla phén l:mg: MgO, + H.Op = M92+(dd) + 20H (g
a. +203,1 kJ b. —203,1 kJ

c. +30,6 kJ d. -30,6 kJ

Xac dinh hang s6 can bang K. clOa phadn (ng:
250339 @ 25020 + Oz00. O trang thai can bang c6 2,51 milimole
S0Os, 0,625 milimole O, va 1,25 milimole SO, trong binh 0,5 lit.
a. 3,10x10° b. 3,10x10™

c. 3,10x10° d. 3,10x 1072

Tinh AH%gs cUa phan Ung: 2Mgg) + CO24 = 2MgO + Cgy
Blét réng AHozgg,s (COz) = — 393,5 kJ
AHg5 s (MgO) = - 601,8 kJ
a. +208,3 kJ b. —208,3 kJ
c. +810,1 kJ d. -810,1 kJ

Nhiét tao thanh cla CO; & thé khi 1a AH®° = —393,5 kJ/mol va
phu‘Ong trinh nhiét héa h(_)C: C(gr) + 2Nzo(k) = COz(k) + 2N> ; AH°
= -557,5 kJ. Tinh nhiét tao thanh cuda N.O.

a. =164 kJ/mol b. +164 kJ/mol

c. —82 kJ/mol d. +82 kJ/mol

Xac dinh AHC clia phan Ung: CHag+ 2024 = COzgy + 2H20
Biét rang AH%gs s (CO,) = —393,5 kJ
AH 55 (H20) = —241,8 kJ
AHozggvs (CH4) = —74,9 kJ
a. +802,2 kJ b. —802,2 kJ
c. =952 kJ d. +952 kJ

Xac dinh AH cua phan Ung:
Ca(OH)zp+ SO34 — CaSOap+ H20 Biét:
CaOg) + SOs( - CaSO0yy AH =-401,2 kJ
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Ca(OH)p - CaO)+ H2O AH =+109,2 kJ

a. —292 kJ b. +292 kJ

c. +510,4 kJ d. -510,4 kJ

Xac dinh AH cua phan Ung:

2Na,0;) + 4HClk - 4NaCly) + 2H,0() + Oz Biét:
2Na;0p + 2H,0» —» 4NaOH) + Oy AH =-126,3 kJ
NaOHg + HClg - NaClg+ H2O) AH =-179,1 kJ
a. +842,7 kJ b. —842,7 kJ

c. +305,4 kJ d. —305,4 kJ

Khi kh(r Fe,O3 bang nhém xay ra phan Ung:

Fe Oz + 2Al = Al,O3p + 2Feg

Tinh AH%gs (kJ/mol) cla phan Ung biét rang dudi ap suat latm
va 25°C ci khir dugc 47,879 Fe,Osthi thoat ra 254,08 kJ.

a. —849,23 b. +849,23

c. +820,56 d. —820,56

Xac dinh AH° cdia phan Ung:

2Cyn  +3Hx - CaHe Biét:

Co + Oz - COyy AH® = -393,5 kJ
Hy + %02 - H20y AH® = -285,8 kJ

CoHegg + 3,502k — 2COz + 3H20() AH® = —-1559,87 kJ
a. +84,6 kJ b. —84,6 kJ
c. +2440,3 kJ d. —2440,3 kJ

('1000°C hang s6 can bang cla phan Ung:
FeOy+ COy & Fey + COzbang 0,5.

Tinh ndng dd céc chat & Itc can bang, néu néng dd ban dau
clia cac chat nhu sau: [CO] = 0,05M; [CO;] = 0,01M.

a. [CO] =0,02M b. [CO] = 0,04M
[CO,] = 0,04M [CO;] = 0,02M
c. [CO] =0,02M d. [CO] =0,01M
[CO2] = 0,01M [CO.] = 0,02M

Hang s6 can bang cla phan Ung:

COw + H0p 2 Hagy + COz 3 850°C bang 1. Tinh nong do
cac chat lic can bang? Cho biét ndng dd cac chat & lac ban
dau nhu sau: [CO] = 1M ; [H.0] = 3M.
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a. [CO] =0,25M

b. [CO] =2,25M

[H:0] = 2,25M [H:0] = 0,25M
[H] =0,75M [H =0,75M
[COz] =0,75M [COz] =0,75M

c. [CO] =0,75M . [CO] =0,25M
[H:0] = 2,25M [H:0] = 0,75M
[H] =0,25M [H] =2,25M
[COz] =0,75M [COz] =0,75M

Tinh hang s6 can bang cua phan Ung:

COy + H:20p @ Hak + COs G 850°C. Cho biét nong dd ban
dau cula cac chat nhu sau: [CO] = 1M; [H20] = 3M va khi can
bang dugc thiét 1ap ndng d6 [CO.] = 0,75M.

a. K,=0,25 b. K,=0,75

c. Kp=2,25 d Ky=1

AH%gs pha v§ lien két clia Hag va Nag lan luot bang 436 kJ va
945 kJ. Tinh AH°® cla phén L,fng: NHs - 3Hg + Ny - Bi€t Enns
=-46,3 kJ

a. +1173kJ/mol
c. +509kJ/mol

b. —1173kJ/mol
d. -509kJ/mol

Phan (ng téng cOng xay ra trong 1o cao la:

Fe,Ozp + 3CO = 2Fep + 3COzk. Tinh AH%gs cla phén l:l'ng
Cho biét AH%ggs clia Fe;0sy, COu), COz lan luot la: —822,16
kJ; —110,55 kJ va —393,51 kJ.
a. —1105,12kJ/mol

c. —26,72kJ/mol

b. +1105,12kJ/mol
d. +26,72kJ/mol

Cho phan (ng: Al,0s(m + 3SO03k) = Al(SO4)sr). Biét:

AH%g (kcal/mol) —339,09 -94,45 -820,98
Tinh hiéu Ung nhiét cla phan Ung & 25°C.

a. +135,45 b. —135,45
c. +327,44 d. —198,54

Tinh hiéu Ung nhiét cla phan Ung cla phan Ung kh( Fe,Og
bang khi CO va thu dugc Fe( va khi CO,. Biét khi khir 53,239
Fe,03 co 2,25kcal nhiét lugng thoat ra & ap suat khong doi.

a. +6,75 b. —6,75

c. +13,5 d. -13,5
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Xac dinh hiéu Gng nhiét cda phan Gng, & nhiét d6 25°C.
C,HsOH@ + CHsCOOH¢ — CHsCOOC,Hs( + H.Oq). Biét:
AH%; ( thiéu nhiét,kcal/mol)

-326,7 -208,2 -545,9
a. +11 b. -11
c. +441 d. —441

Tinh entropi cUa phan Ung, & nhiét d 25°C.
2503k = 250,k + Ok
AS%gs (cal/mol.do) 256,2 248,1 205
a. +221,2 b. —221,2
c. +188,8 d. —-188,8

Khi dot chay amoéniac xdy ra phan Ung:
ANHzg + 30209 = 2N2g9 + 6H20¢)
Biét rang & 25°C va dudi &p suat 101,325 kPa cU tao dugc
4,89 it N> thi thoat ra 153,06 kJ va AHozgs,s (HzO(/)) = —285,84
kJ.mol™. Tinh:

(i) AH%gs cla phan Ung?

(i) AH 98 s (NH3g)?

a. (i) +1530,60kJ/mol b. () —1530,60kJ/mol
(ii) +46,11kJ/mol (ii) — 46,11kJ/mol

c. (i) +1530,60kJ/mol d. (i) —1530,60kJ/mol
(i) — 46,11kJ/mol (ii) +46,11kJ/mol

Phan (ng thuan nghich: H, + I, @ 2HI. Khi dat trang thai can
bang thi [HI] = 0,04M. Biét néng do ban dau cua [H2] = 0,03M,
[I.] = 0,04M. Tinh hang so6 K..
a. 2 b. 4

c. 6 d. 8

Hang s can bang cla phan Ung CO + HZO(k) & COgy + Hz(k)
G 690°K bang 10. Tinh hang s6 can bang cla phan (ng nay &
nhiét d0 800°K. Cho biét AH® ctia phan Ung trong khodng nhiét
d6 nay bang — 42676,8J/mol.

a. Kpyeook) = 3,59 b. Ky@ook) = 2,89

c. Kpy@ooky) = 1,09 d. Kpyeook) =1,92

Tinh hang s6 can bang & 298°K cha phan Ung:
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COy + How @ HCHO,). Cho bi€t AG%gs clia phan Ung: COw

+ Haw @ HCHO, la 28,95 kJ.mol™ va ap suat hoi bdo hoa cla
formaldéhyt & 298°K la 1500 mmHg.

a. 2,53.10™* b. 2,53.10°

c. 1,68.10™* d. 1,68.10°

Tinh hang s6 can bang & 25°C cla cac phan Ung:
(I) YN + 3/2H2(k) 2 NHsg
(i) Nagg + 3Hz9 @ 2NHsg
(III) NHs(k) (_—) 1/2N2(k)+ 3/2H2(k).

Cho biét AG%sss (NHag) = — 16,5 kJ.mol?

a. () 6,09.10° b. () 1,29.10°
(i) 780,35 (i) 6,09.10°
(iii) 1,29.1073 | (i) 780,35

. () 780,35 . () 780,35

- ((Ii?) 6,09.10° E:I)) 1,29.10°
(iii) 1,29.107 (iii) 6,09.10°

Ve

Tinh hang s6 can bang cua phdn  (ng:
Hag + CO2p9 @ H204 + COyy G 298°K. Biét:

AHozggvs (KJ/mOl) Sozgg (J/OKmOD
Haow - 130,59
COz — 393,51 214,64
COy — 110,52 197,91
H2O0 ~ 241,83 188,72
a. K, =0,997.10"° b. K, =8,86.10°°
c. K,=0,9997.10™* d. K,=9,997.10"

Khi dun néng trong binh kin dé€n mot nhiét d0 nhat dinh thi can
bang: 2NO + O, 2 2NO, dugc thiét 1ap. Nong db cac chat &
trang thai can bang la:
[NOZ] = 0,06M ; [NO] = 0,24M ; [O2] = 0,12M.

(i) Tinh ndng d6 ban dau cua NO.

(ii) Tinh hang s6 can bang K.

a. (i) 0,06M b. (i) 0,3M
(ii) 0,52 (ii) 0,52
c. () 0,3M d. (i) 0,5M

(i1 (i) 1
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Tinh hang s6 can bang cua phan Ung:

COz(k)\'*‘ Hxw @ COg + H.Ok G nhiét do 823K. Biét héng s6
can bang cla cac phan Ung sau & nhiét d6 823K.
COqzn + Haiy @ COg + H20 K =67
COx+ COp @ COm +COxy K =490
a. 0,0137 b. 0,137
c. 1,37 d. 13,7

Cho phan (mg: Haw + l209 @ 2HI. Tinh néng d§ cac chat &
thoi di€m can bang. Biét ndng dé ban dau cla [Hi] = [I] =
3mol/lit, hang s6 K. = 49 & nhiét d6 khado sat.

a. [Hi] =[l2] = 3/2 b. [Ha] =[] = 3/2
[HI] = 14/3 [HI] = 7/3

c. [He =[] = 2/3 d. [Hi =[12] =1/3
[HI] = 14/3 [HI] = 14/3

Phan Ung PCls @ PClsk) + Clyk dat trang thai can bang khi
c6 30% PCls bi phan hdy & nhiét d6 khao sat.
(i) Tinh &p suat cla hé ltc can bang. Biét ap suat ban dau
cla PCls la 13,84atm.
(ii) Tinh hang s6 can bang K, cGia phan (ng.

a. (i) 22,5atm b. (i) 22,5atm
(i) 1,78 (i) 17,8

c. (i) 17,99atm d. (i) 17,99atm
(i) 1,78 (i) 17,8

Trén 1 mol CO véi 3 mol H,O ¢ 110°C trong binh kin dung tich
1 lit d€ thuc hién phdn (ng: COk + H.Ok @ COak) + Ha.
(i) Tinh hang s6 can bang K,. Biét khi can bang dugc
thiét 1ap [CO,]=0,75M
(i) Tinh nbng dd céac chat luc can bang cla phan (ng
dudgc thiét 1ap.
() 0,5
(i) [CO2] = 0,75M : [H] = 0,75M : [CO] = 0,25M : [H.0] =
2,25M
Q) 1
(i) [CO2] = 0,75M : [Hz] = 0,75M ; [CO] = 0,25M ; [H.0] =
2,25M
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(i) 0,5

(i) [CO2] = 0,75M ; [Hz] = 0,25M ; [CO] = 0,75M; [H.0] =
2,25M

(i) 1

(i) [COz] = 0,75M ; [Hz] = 0,75M ; [CO] = 2,25M:; [H.0] =
0,25M

Khi dun néng NO, trong moét binh kin t&i mot nhiét do nao do
can bang cla phan Ung: 2NO,x & 2NOy + O, dugc thiét lap.
Bang thuc nghiém quang phé xac dinh dugc néng dd NO, &
lic can bang la 0,06M. Xac dinh hang s6 can bang K. cla
phan (ng trén, biét rang néng dd ban dau cla NO. bang
0,3M?

a. 16 b. 5
c. 1,92 d. a, b, c déu sai

Trén 1 mol CO véi 3 mol H,O ¢ 110°C trong binh kin dung tich
1 lit d€ thuc hién phan ng:COK + H.Ow&CO,k+H2 k). Biét 6
trang thai can bang [CO;] = 0,75M.
Sau khi can bang dugc thiét lap thém 0,75 mol CO vao binh
phan Ung. Tinh néng d6 cac chat lic can bang mdi dugc thiét
lap & nhiét do trén.
[CO2 =1,2M ; [H2] = 1,5M : [CO] = 0,25M : [H20] = 1,2M
[CO] = 1,5M : [Hz] = 1,2M ; [CO] = 0,25M : [H.O] = 1,8M
[CO2) = 1,2M ; [H2] = 1,5M : [CO] = 0,55M : [H20] = 1,2M
[CO;] = 1,1M : [Hz] = 1,1M ; [CO] = 0,65M : [H.O] = 1,9M

Phan (ng: 250, + O, & 2S0; § 500°C c6 K. = 1. Biét: [SO]sa
= 4M; [SO3]e = 2M. Tinh ndng dd clia SO, va O ltiic can bang.

a. [SOz]cb =4M b. [SOz]cb =2M
[Oz]cb =2M [Oz]cb = 0,5M

c. [SOzw = 2M d. [SOzJe = 2M
[O2e =1M [O2es =2M

Cho 1 mol khi PCl; va 2 mol khi Cl, vao mdt binh dung tich
khong dai 3 lit tai mot nhiét dd nao do: PClsk) + Clax) € PClsk
Khi phan Ung dat can bang, trong binh chi c¢6 0,7 mol PCl.
Tinh gid tri hang s6 can bang K. clia phan Ung.

a. 0,255 b. 0,53

c. 0,757 d. 1,05
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5.92.

5.93.

5.94.

Tinh Q trong qua trinh nén dang nhiét, thuan nghich 3 mol khi
He tUr 1 atm dén 5 atm & 400K.

a. 1,61.10%J b. —1,61.104

c. 161.10%J d. két qua khéc.

Tron 50 ml dung dich HCI 0,2M vé&i 50 ml dung dich NaOH
0,2M trong mot nhiét luong k&, nhiét d6 téng tir 22,2°C Ién
23,5°C. Xac dinh nhiét trung hoa ( kJ/mol) theo phan (ng :
Hs;O* + OH = 2H,0. Cho biét ty trong cta hén hop dung dich
lodng la 1g / ml va nhiét dung riéng clia nudc la 4,18J/g.

a. 5,4kJ/mol b. 54kJ/mol

c. 5400kJ/mol d. 540kJ/mol.

Tinh bi€n thién ndi nang khi lam bay hoi 10g nudc 6 20°C.
Chap nhan haoi nudc nhu khi li tudng va bd qua thé tich nudc
I6ng. Nhiét bay hoi cla nudc ¢ 20°C bang 2451,824J/g.
a. 23165J b. 231,65J
c. 24518,24J d. 540J

Tinh hiéu Ung nhiét cta phan Ung :

CoHagg + Hay = CaoHs

Cho biét : Cho biét : E (H — H) = 435,14kJ/mol;

E(C=C)= 615,05kJ/mol. E (C - C) = 347,27kJ/mol;

E (C — H) = 414,22kJ/mol.

a. 125,52kJ/mol b. - 152,52kJ/mol

c. -125,52kJ/mol d. 152,52kJ/mol

D6i vGi phdn Ung :

1 1 > N

5 N, + 502 = NO, & 25°C va latm.

AH® =90,37kJ. Xéc dinh nhiét cGia phan Ung & 558K, biét rang
nhiét dung dang ap doi véi 1mol cia N2, O, , NO lan lugt bang
29,12; 29,36 va 29,86 J/mol.K

a. 90,53kJ b. - 90,53kJ c. 905,3kJ d. 9053kJ

Tinh AH%zs cla phan Ung :
1
CO + EOQ = C02



Biét & 298K nhiét hinh thanh chudn ciia CO va CO, la: - 110,5
va

- 393,5kJ/mol va C,° (J.K.mol) clia cac chat sau:

C, (CO) = 26,53 + 7,7.10°T

C, (CO,) = 26,78 + 42,26.10°T

C, (02) = 25,52 + 13,6.10°T

a. 283,320kJ/mol. b.- 283,320kJ/mol
c. 283kJ/mol d. — 504kJ/mol.
5.95. Tinh AS trong qué trinh gi&n né dang nhiét 2 mol khi Ii tuéng tlr
1,5lit dén 2,4 lit.
a. 3,9J/K b. 7,8J/K c. 1,86J/K d. két qua khac.

5.96. Tinh AS trong qua trinh dun néng 200 gam nudc tir 10°C dén
20°C & P = const, biét C, clia nudc bang 75,3J/Kmol.
a. 2,61J/K b. 26,1J/K c. 29J/KK d. 58J/K

5.97. DGi vGi phdn Ung :
HOw + C¢) = COw + Ha
O 600K AG° = 50961J/mol
G 700K AG° = 34058J/mol.
Tinh gia tri trung binh cla bién thién entanpi trong khodng nhiét

do nay.
a. 16903kJ/mol b. 152,379kJ/mol.
€.152379kJ/mol. d. két qua khac.

5.98. S%gcla nudc la 69,96kJ/mol.K. Nhiét dung mol dang ap cla
nudc la 75,31kJ/mol.K. Xac dinh S tuyét d6i cla nudc G 0°C.
a. 5,35kJ/mol.K b. 145,27kJ/mol.K
€.63,36kJ/mol.K. d. - 5,35kJ/mol.K

5.99. Tinh AS cUa qua trinh khuéch tan vao nhau cta 1 mol khi N va
1 mol khi O,. O trang thai nguyén chat moi chat khi ¢ ciing mot
diéu kién vé nhiét do, ap suat va thé tich.

a.11,5J/K b.0,54J/K ¢.13,3J/K d.54J/K

5.100. Cho biét phan Ung :
~ CaHa + H2Opoy @ C2HsOHhoi)
va céac so liéu sau :C,HsOH CoHa H.O
AG%ss( kJ.mol) : - 168,6 68,12 -228,59



S° (J.K.mol) . 282 219,45 188,72.
O diéu kién chudn phan Ging dién ra theo chiéu nao ? va
AH%g = ?

a. Chiéu ngich; AH = - 45728,66J

b. Chiéu thuan; AH = - 45728,66J

c. Chiéu thuan; AH = 45728,66J d. két qua khac.

5.101. O nhiét d6 nao phan Ung :
] PCl; - PCl; + Cl,
bat dau xay ra, cho biét :

AH%gg (kJ/mol) S%gs (J/Mol.K)

PCls - 369,447 352,7
PCls - 279,073 312,1
Cl, 0 223,0

a.595,5K b.< 4955K c.= 4955K d. 495,5°C

5.102. 3 1000K hang s6 can bang K, clia phan Ung :
2S0; + O, & 2SO;  bang 3,5atm™
Tinh ap suat riéng ltc can bang clia SO, va SOz néu ap suat

chung clia hé bang latm va ap suat can bang clia O, bang 0,1
atm.

a. 0,33 va0,57atm b. 0,33 va 0,75 atm
c. 0,57 va 0,33atm d. 0,57 va 0,66 atm.

5.103. Bun n6ng Mot lugng PCls trong mét binh kin c6 thé tich 12 lit &
250°C.
PC|5( K) 2 PC|3(|<) + C|2(k)

Lac can bang trong binh ¢6 0,21 mol PCls; 0,32mol PCls; 0,32
mol Cl,. Tinh hang so can bang K., K, va AG° cla phan Ung.

a. 0,0406 ; 1,7412 ; - 2411,41J/mol.

b.1,7412; 0,0406 ; - 2411,41J/mol.

c. 0,0406 ; 1,7412; 2411,41J3/mol. d. két qua khac.

5.104. Tinh hang so can bang K, d6i véi phan Ung :
N, + 3H, &2 2NHs; & 25°C
Biét AG%, clia NH; bang — 16,64 kJ/mol.

Ko, sé bang bao nhiéu ? khi phan (ng da cho dugc viét dudi
dang :



IN, + 2H, 2 NH
7 2 D 2 & 3
a. 6,8.10° va 6,8.10°b. 6,8.10° va 825

c. 825va 6,8.10° d. két qud khac

5.105. O nhiét do xac dinh va dudi ap suat latm dd phan li ctia N.O,
thanh NO, bang 11%.
- Tinh hang s6é K, cGa phan Uing nay ?
a. 0,049 b. 0,056 c. 0,084 d. két qua khac.
- B0 phan li sé thay d6i nhu thé nao khi ap suat gidm tir latm
xubng téi 0,8atm ?
a.0,123% b.123%  c.1,23%  d. khong thay déi.
- D& cho d6 phan li giam xubng tGi 8% thi phai nén hén hop khi
tGi 4p suat nao ? két qua thu dugc cé phu hop véi nguyén li
chuyén dich Le Chatelier khéng ?
a. = 1,9 atm; phu hagp.

b.= 1,9 atm; khéng phu hop
c. 1,9 atm; khong xac dinh  d. két

qua khéc.

- . 1
5.106. O 25°C phan Ung : NO + 502 = NO;

C6 AG° = - 34,82kJ va AH° = - 56,43kJ. Xac dinh hang s6 can
bang & 298K va 598K.

a.1,3.10°; 13,85 b.12;1,3.10°

c.100; 12 d. két qua khac.

5.107. O 50°C va dudi ap suat la 0,344 atm dd phan li a clia N.Oax
thanh NO,« bang 63%. Xac dinh K,, Ke, Kx.
a. 0,867;0,034;2,52. b. 0,034:;0,867;2,52.
c. 2,52;0,034;0,867. d. 2,52;0,867;0,034.

5.108. DGi v4i phan Ung :
N.Osy 2 2NO2
Ko & 25°C bang 0,144 va & 35°C bang 0,321. Tim AH?, AS® va
AG® & 25°C doi véi phdn (ng da cho.
a. 66,619kJ; 4,8kJ; 207,45kJ
b. 66,619kJ; 207,45J; 4,8kJ
c. 207,45kJ; 4,8kJ; 66,619kJ d. két qua khéc.

5.109. Cho biét phan Ung :



] CHyxy 2 Ciry+2H,, AH =74,85 kJ
va céac so liéu sau :

CH, Co H,
S° (J.K.mol?) : 186,19 5,69 130,59
C%gsp (J.K.mol?) : 35,71 8,64 28,84

Tinh K, clia phan Ung & 25°C.
a. 10° b.=10° c. 10%7¢ d. 10925
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