Huréng dan gidi bai tdp chwong — Nhiét hda hoc

6.1. Phan ng : NO(K) + 1/20; (k) = NO; (k) thuc hién trong binh kin c6 thé tich
khong doi. Nén hé phan ang 1a hé kin.

Cac chat trong phan tng déu 1a chat khi nén hé phan ung 1a hé dong thé.

Do phan ing téa nhiét (AH%gg < 0) nén nhiét do sé& tiang trong qua trinh phan tng.
Sau phan ung, hé dugc dua vé nhiét dé ban dau, nén dé giam nhiét do hé phai trao
d6i nhiét bén ngoai. Vay hé phan ang khong 1a hé ¢ lap.

Két lugn: Hé phan tng 12 hé kin va ddng thé. Pap 4n b

6.2. Hé kin 1a hé chi cd thé trao doi nang luong (nhiét, cong) ma khong trao doi
chét véi moi trudng bén ngoai. Pap an d

6.3

1.Khi quyén 1a hé ddng thé chir khong 1a hé ddng nhat vi ap suat khi quyén thay
doi tur tir va lién tuc theo d6 cao. Y 1 sai

2. Dung dich NaCl la hé dong thé va dong nhat vi thanh phan tinh chat nhu nhau
tai moi diém trong hé. Y 2 dung.

3. Benzen la chét long khdng cuc, nude la chat 1ong ¢d cuc nén chiing khéng tan
vao nhau tach 1am hai pha: Benzen & phia trén, nuéc & dudi, tao thanh hé di thé.Y
3 dung.

4.Trong qué trinh nung véi, do c¢6 dng khoi nén khi CO, va nhiét s& trao ddi bén
ngoai moi truong. Cho nén, hé phan ung 1a hé ho. Y 4 dang.

5.Phan ung trung hoa thuc hién trong nhiét luong ké nén hé khong trao ddi ning
lwong va chat voi méi truong bén ngoai — hé ¢ 1ap. Y 5 dung.

Dap an ¢
6.4

Cac ham trang thai: Entanpi, nhiét do, 4p suat, noi ning, nhiét dung dang &p
(C,=f(T)), nhiét dung dang tich (C,=f(T)) .

Ham qua trinh : Nhiét va cong.
Dap an ¢
6.5. Nhiét do la ham trang thai c6 thudc tinh cuong d6. Pap an a.

Noi ning, thé tich 1a ham trang thai c6 thudc tinh dung do.
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Cong chdng &p suat ngoai 1a ham qué trinh.
6.6. Biéu thirc nguyén Ii | cua nhiét dong hoc: Q = AU + A
Hay AU=Q - A

Khi hé di tir trang thai | (ndi nang Uy) dén trang thai 1l (noi nang Uz ) bang nhiing
duong di khac nhau:

Puong di 1: Nhiét va cong ma hé trao d6i voi méi truong 12 Q1 va Ay,
AU=U,-U;=Q;-A;

Puong di 2: Nhiét va cong ma hé trao doi voi méi truong 12 Q, va A,
AU=U,-U;=Q,— A,

Puong di 3: Nhiét va cong ma hé trao d6i voi méi truong 12 Qs va As,
AU=U;—U; = Qs— Ag

Hay AU=U;-U1=Q1-A1=Q2—A2=Q3—As

Cho nén bién thién noi nang AU khong thay doi khi thyuc hién bang nhiing dudng
di khac nhau va ludn bang Q; — A; theo dinh luat bao toan nang lugng. Pap an d.

6.7

Mot hé bién doi tir trang thai 1 dén trang thai 2 trong diéu kién dang ap:
Qu=AH=AU+A

Vi AH < 0 va AU < 0 nén cdng A c6 thé duong hay am. Pap an la d
6.8

Mot hé hap thu nhiét luong nén Q = +300kJ ( theo quy udc hé nhan nhiét thi Q>0)
Noi nang tang nén AU= +250kJ .

Taco: Q=AU + A — A =300-250 = 50 [kJ] > 0 nén hé sinh cong.
Dap anb

6.9

Trong mét chu trinh thi trang thai cudi cua hé tring trang thai ban dau.
Nén noi nang dau U; bang noi ning cudi U, —» AU=U, - U; =0
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Taco:Q=AU+A—->Q=A

Cong ma hé nhan A =-2kcal (cong ma hé nhan thi qui uéc A< 0)
Nhiét ma hé trao d6i voi méi truong Q = -2kcal. Pap 4n a.

6.10

1. Cong thuc tinh cdng din né caa qua trinh dang nhiét, dang ap: A = An.R.T chi
dung cho hé khi li tuong . Y 1 sai.

2. Trong trirong hop tong quat: Q = AU + A(dan né) + A °( cong c6 ich)
trong do A’z 0.
Vi qud trinh dang tich AV=0 — A(ddnng) =0 — Q,= AU + 4~

N&n khi cung cdp cho hé dang tich mét nhiét lwong Q, >0 thi toan bé liwong nhiét
nay khong chi lam tang néi nang (AU > 0) ma con cé khd nang sinh cong co ich
(4’2 0). Phat biéu 2 khéng chinh xac.

3. Trong qué trinh phan tng, hé chi thuc hién cdng chéng ap suat ngoai (céng dan
no) tirc cong co ich A’=0.

Taco: Q=AU+ A
Xét phan (ng & diéu kién dang ap, dang nhiét:
aA +bB = ¢C +dD
U, V1, T Uz, Vo, T
A=P.AV=P.(V,- V1) : AU=U, -U;
Qu=AU+A=(Uz-Uy) +P.(V2—V;) = (Uz + PVy) - (Ug + PV;) = H, — H; =AH,

Vay hiéu ¢ng nhiét caa phan tng hda hoc & diéu kién dang &p bang bién thién
entanpi . Y 3 ding.

Dap and
6.11. Cong dan ng thuan nghich 5 mol khi 1y tudéng:
n = 5mol; R=8,314J/mol.K; T = 298K; P;= 10atm; P,=1atm.

2 2
A={pdV = ["RTgv = nRT Y2 = nRT In-PL = 5x8,314x 298In(2Y) = 285243] = 28,5[kJ]
1 1 1

v Vi P,
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Dap an a
6.12
Trong diéu kién dang tich nén AV = 0 — A(dan no)= 0.
Phan ung phat nhiét nén : Q<0
—Qu=AU, +A=AU, < 0
Dap an d.
6.13
Phanung:A(r) + 2B(k) = C(k) +2D (k)
CoAn=3-2=1[mol] >0 —- An.R.T>0
Phan ung phat nhiét nén Q, = AH <0
Vi chat khi xem 1a khi 1y tuong nén A= P. AV = An.R.T
Qu=AH =AU+ AnR.T
Vi AH<0va An.RT>0nén|AU| > AH |
Dap an cau c.
6.14
Phan ung : C,HsOH(long) + 30,(k) = 2CO, (k) + 3H,O(long)
An=2-3=-1[mol] <0
Vi chét khi xem 1a khi 1y tuong ta co:
Qp, — Qv=An.R.T = -1[mol].8,314[J/mol.K].298[K] = -2478[J]
Vay su chénh léch gitra Qp, va Qy 12 2478J. Pap an b
6.15

AH%gg ctia phan g hoa hoc 1a bién thién caa ham trang thai nén chi phu thuoc
vao ban chat va trang thai cua chat dau va san pham, khong phu thudc vao dudng
di nén khong phu thudc nhiét @6 luc dién ra phan ung. Y a,b,d sai.

Vi H 14 théng s6 dung do nén AH%gg phu thudc vao céch thiét 1ap cac hé sé ti
luong trong phuong trinh phan tng. Y ¢ dung. P4p 4n ¢
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6.16
Hiéu tng nhiét tao thanh tiéu chuan khi CO; 14 bién thién entanpi cua phan tng:

C(graphit) + Ox(K) = COz(k) ; nhiét dd T tiy y, C(gr) nguyén chat bén ¢ latm
va nhiét o T, &p suat riéng phan cuaa cac khi O, va CO, 1a 1 atm. Nén ta co:

a. Pung
b. Sai vi C(kim cuong)

c,d. Ca hai y déu sai, vi 4p suat chung Pehung = Po2 + Pco2=1atm
Dap an a
6.17
Xét phan mg dot chay Mg(r) ( hay phan ang tao thanh MgO(r)) :
Mg (r) + 120, (k) = MgO(r) ; (AH%gs8)tt mgorr) = (AH08 )de Me)
39 Mg — Q=-76kJ
24g Mg (1mol Mg)  — (AH%gg)itmgogr) = ?
(AHg98)tt mgo(ry = 24.(-76) /13 =-608 [kJ/mol] — Dapanb
6.18
Xét phan ung ¢ diéu kién tiéu chuan 25°C:
Ha(K) +1/204(K) = Ho0(16ng) (L) ; (AH s8)u = -241,84kJ < 0

Phan tng nay la phan tng dbt chay H, nén (AH gg)acz = -241,84 kd/mol. Y 1dung
Phan ung nay la phan (ng tao thanh nudc 16ng nhung v 2 cho la phan ng tao
thanh hoi nudc nén sai.
Y 3 dung.
Pé xac dinh nang luong lién két ta phai xét phan ¢ng sau:
H-O-H (khi) = 2H(khi) + O(khi) (2) ; AH %s5 = 2Ex 01
Trong khi d6 ¥ 4 tinh Ej (0. bang cach doi chiéu phan ung (1) nhu sau:
H-O —H (long) = Ha(k) +1/20,(k) (3) ; AH%gs = +241,84 kJ =2E©o-n)
— Ewo-ny) = %(241,84) = 120,92 kJ/mol

Céch tinh nay la sai vi phan ung (3) khong gidng phan tng (2). Pap an c
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6.19
Phan tng phan huy la phan tng nghich cua phan tng tao thanh.
Nén (AHozgg)phﬁy =- (AH0298)tt
Chét d& bi phan hay 1a chat c6 nhiét phan huy thip nhat (dm nhat) tic cd nhiét tao
thanh duong nhat. Vay C,H, la chat d& phan hay nhét trong cac chat di cho.
Dap and
6.20
Phan tmg ddt chay o diéu kién chuan 25°C thi san pham chay gém C va O phai 1a
khi CO, , H va O phai Ia H,0 léng.

1. San pham 1a CO nén sai.

2. H,0 (khi) nén sai.

3. Y 3 dung. P4p 4n a
6.21 Nang luong lién két 1a nang luong can tiéu tén dé pha hiy 1 mol lién két dé
tao thanh céc nguyén tir tu do (cac chat trong phan &ng & thé khi) . Bon vi 12
kJ/1mol lién két

Vidu: H-H(K) =2H(K) AHgg= Epppy > 0
CH4(k) = 4H(K) + C(k) AH%gs =4 Ec.y>0

Lién két H-H C-H Cc-C

Ex [k)/mol] 4355 412,9 347,3

Cac gia tri E nay chénh léch khdng qua nhiéu.

a.Xét phan ung tao thanh CHa(k):

H
I
C(gr) +2H-H(k) = H - (IZ- H(K) (4); (AH%o8)tcHa

I

Thiét 1ap cac phan tng trung gian:

C(gr) = C(Khl’) (1) ; (AH0298)th5ng hoa C > 0
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2H-H (k) = 4H(K) 2); 2.Enn>0
C(khi) + 4H(K) = CH4(k) (3) ; -4Ecy <0
(1)+ (2) +(3) =(4) néntaco:

(AH 208)1t cra = (AH 208) thang hoa ¢ + 2Epn - 4Ech <0
O day ta thay c6 3 gia tri dwong trir cho 4 gié tri duong.
Tuong tu Xét phan ng tao thanh C;Hg (K):

2C(gr) + 3H; (k) = CH;— CHjs (k)
(AH 08)1t core = 2(AH 208)thang hoac + 3En-ri = 6Ecy - Ec.c <0
O day ta thay c6 5 gia tri dwong trir 7 gia tri duong
Tuong tu Xét phan ng tao thanh C3Hg (K):

3C(gr) + 4H, (k) = CHs— CH,— CHs (K)
(AH 08)ttcans = 3(AH08)thang hoa ¢ + 4B - 8Ecy - 2Ecc<0
O day ta thay cd 7 gié tri dwong trir 10 gia tri duong.

Cung diy dong dang, khi hop chét hitu co c6 khdi luong ting thi sé lién két cong
hoa trj tao thanh trong hop chat ting theo nén nhiét tao thanh s& cang &m hay tri s6
tuyét d6i cua nhiét tao thanh cang ting.

Vidu: Cac dong dang ankan (khi):  CHs CoHs CsHs
(AH%gg)¢ [KI/mol]  -74,8 84,7  -103,8

a. Y a dung.

b.Phan &ng dét chay la phan tng téa nhiét.

Cung diy ddng dang, khi cac hop chat hitu co ¢6 khéi luong ting tirc s6 C va H
tham gia vao pu chdy ting s& tao nhiéu CO, va H,O tic nhiét dét chay s& cang am
hay tri s6 tuyét ddi cua nhiét dbt chay cang ting. Y b sai.

Vi du: Cac dong dang ankan (khi):  CHs CoHs CsHs
(AH 08)qcnsy [KI/MoI] 890,35 -1559,8 -2220,03

¢. Trong cung diéu kién: H(khi) > H(long) > H(ran)
Xét cac qué trinh chuyén pha:
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Ran — long (1); aH; (néng chay) = H(long) — H(ran) > 0

long — Khi (2); AH; (bay hoi) = H(khi) —H(long) >0

Rian — Khi (3) ; AHs (thing hoa) = H(khi) — H(rin) >0

Vi (3) = (1) + (2) nén ta co:
AHj3 (thang hoa) >0 = AH; (n6ng chay) >0 +AH; (bay hoi) >0
— AH3 (thang hoa) >> AH; (n6ng chay) . Y ¢ dung

d. Nhiét hoa tan cua mot chat phu thudc vao ban chat va lugng dung méi.
Khi lugng dung moi du thi nhiét hoa tan khong thay doi.
Vi du: Nhiét hoa tan cua 1 mol H,SO,(16ng) trong dung moi nude & 25°C.

Luong dung moi 1mol H,0O 100molH,0 woH,0
(AH 98)noatan [kJ/mol] -28,05 -73,32 -95,18
Y d ding. Pap 4n b

6.22

1. Nhiét tao thanh tiéu chuan ciia moi don chit bén nhat & diéu kién chuan
duoc qui udc bang khéng.

Vi du : O diéu kién chuan 25°C thi I, bén nhét 1a trang thai ran.

Nén (AHozgg)tt(lz(rén)) =0 , con (AHoggg)tt (lz(khll)) = 62,43k.]/m0|?£0

— Y 1 sali

2.Nhiét chay tiéu chuan dugc tinh cho 1 mol chat phan ang véi khi O, cho céac
oxyt cao bén & diéu kién phan ung c6 gia tri khong doi. Y 2 ding.

3. Nhiét hoa tan caa mot chat phy thudc vao ban chat va lugng dung moi.
— Y 3 sal

4. Qua trinh chuyén pha la qua trinh trong d6 mot chat chuyén tir mot trang thai
tap hop nay sang mot trang thai tap hop khéac. Qua trinh chuyén pha c6 thé 1a:
thing hoa, bay hoi, nong chay, bién ddi da hinh.....

Hiéu &ng nhiét cia qua trinh chuyén pha goi la nhiét chuyén pha.

Nhiét chuyén pha tiéu chuan cua 1 chat duoc tinh cho 1 mol chat chuyén pha
nén c6 gia tri khong d6i. Y 4 ding.

Vi du: Qua trinh thing hoa iot: Io(ran) = ly(khi) ; AH%gs = 62,44 kJ/mol

Dap an ¢
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6.23
Phan tng tao thanh khi CO; ciing 1a phan tng d6t chay C(gr):
C(gr) + O2(k) = COx(K) ; (AH g8)tcozgy = (AH%08)dc c(ar)

33 gCO; —  Qpe = -70,9kcal

44g C02 (1m0| COz) — (AHozgg)tt co2 = -70,944/33 =- 94,5 [kJ/moI]
Pap an c.
6.24

Phanung : Na(k) + Oz(k) = 2NO(K) ; AH%gs = 180,8 kJ
2 mol NO(k) — Q=180,8 kJ
1 mol NO(k) — Q=180,8/2=90,4 kJ > 0 phan ttng thu nhiét.

Dap an c.
6.25
1.Phan ung c6 AH >0 nén phan ung thu nhiét. Y 1 dung
2.AH 12 bién thién ham trang thai chi phu thuc vao ban chat trang thai dau va
cudi khdng phu thudc dudng di nén khong danh gia duoc téc do phan tng.Y 2
sai.
3.AH xét chiéu phan ang & nhiét o thap. Nhung bai tap khéng cho biét nhiét do
nén khong két luan kha niang tu phat cua phan ung.VY 3 sai
Dap an b
6.26
Phat biéu chinh xac va diy du ¢ dap 4n a.
6.27
a. AH cua phan ung hda hoc khéng cho biét dugc muac d6 dién ra cua qué trinh (
hiéu suat phan ang). Y a sai.
b. AH 1a bién thién ciia ham trang thai (entanpi) nén khdng phu thudc vao qué
trinh. Y b dung. Pap 4n b
c. AH chi xét chiéu phan @ng & nhiét d6 thap. Y c sai
d. AS méi dic trung cho d6 hon loan cua qua trinh . Y d sai.
6.28 Taco: C—A ;AH;

D—->C : AH>

B —D ;-AH;

Suy ra: B — A ; AHo = AH; + AH, - AH3

Dap an ¢
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6.29 Tinh AH cua phanang: S(r) + Ox(k) = SOy

Bién dbi c4c phan ung sau: Phan tmg (1) ddi chiéu va chia 2 cho ca hai vé dé c6
1 mol SO, bén vé phai cua pu, khdp vai phan ang can tinh AH. Phan ang (2) chia
2 cho ca 2 vé dé c6 1mol S bén vé trai, khap véi phan tng can tinh AH.

SO3(k) = SOz(k) + 1/202(k) ; AH;” =196/2

S(r) + 3/20,(k) = SO3(k) ; AHy’=-790/2

Cong hai phan tng trén ta duoc phan tng:
S(r) + Ox(k) = SOq : AH =AH;” + AHy’ = (196/2) +(-790/2)= -297[KJ]
Dap an a

6.30.

Pé tinh hiéu tng nhiét cua phantng: A + B = E + F

Ta lay pa (1) cong véi phan ung (2) doi chiéu. Pap an a

6.31. Tinh AH%gg ctia phan tng: FeO(r) + H, (k) = Fe(r) + H,O(K)

FeO(r) + CO(k) = Fe(r) + CO(k) (1) ; AH%gg =-18,2kJ

Phan ing (1)giz nguyén vi c6 1mol FeO bén trai khép véi phan iéng can tinh AH.

CO(k) = CO (k) + 1/20,(k) (2) ; AH g5 = 566,0/2 kJ

Bién doi ta c6 phan i#ng (2) nham logi CO va CO; ciia pu (1)

Ha(k) + 1/202(k) = H20O (k) (3) ; ( AH%gs )it H2o() = -241,8kJ

Phan #ng teo thanh H,O(k) (3) giw nguyén vi co 1mol H, bén trai khop vai phdn wing
can tinh AH.

Cong (1) + (2) + (3) ta dugc phan ung :
FeO(r) + Hz (k) = Fe(r) + HxO(k) ; AH %93 = -18,2+(566,0/2) - 241,8 = 23[kJ]
Dap anb

10



Huréng dan gidi bai tdp chwong — Nhiét hda hoc

6.32 Pap an d ( ndi dung y 3 khdng hoc)

6.33

Tinh AH%gg ctia pu: 2NH3(k) + 5/20,(k) = 2NO(K) + 3H,0(K)

(AHCg5)¢[kJ/mol] -46,3 0 90,4 -241,8

(AH%g8), = [2.90,4 + 3.(-241,8)] — [2.(-46,3)] = -452[kJ ] < 0 — pu téa nhiét.

Dap an a

6.34 Tinh (AH%gg)4c crago Cua phantng:  CHa(k) +20,(k) = COz(k) + 2H0(l)
(AH%gg)¢[kJ/mol] -74,85 0 -393,51 - 285,84

Tinh nhiét phan ng trén theo nhiét tao thanh thi ta liy tong nhiét tao thanh san pham
trir tong nhiét tao thanh chat dau . Pap an b

6.35

Tinh (AH%gg)t cHzonasng Cua phan ang: C(gr) +2H,(k) + 1/202(k) = CH3OH(long) (4)
Ta bién doi cac phan tng:

C(gr) + Oy(k) = COy(k) (1) ; AH% =-94kcal

Phan tng (1) gitr nguyén vi c6 1mol C(gr) bén trai giong pu (4)

2H,(k) + Oa(K) = 2H,0(léng) (2) ; AH% = -68,5.2 kcal

Nhan 2 cho hai vé ta c6 ptr (2) dé cd 2 mol H; bén trai gibng phan ang (4)

CO,(K) + H,0(ldng) = CHsOH(16ng) + 3/204(K) (3); AH% = 171kcal

Pao chiéu ta co ptr (3) dé cd 1 mol CHzOH bén phai gidng pu (4)

Cong (1) vaoi (2) voi (3) ta dugc phan tng (4) nén

(AH 98)1t cHaoH(ong) = -94 — (68,5.2) +171 = -60 [kcal] Pap 4n ¢
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6.36
O diéu kién chuan s6 mol khi than wot : 112 [lit] /22,4[ lit/mol] = 5mol
Khi than w6t 12 hdn hop dong thé tich caa Hz va CO nén mdi khi ¢6 2,5mol.
(Qchay) khithanwet = (Qchay) H2 + (Qchay)co
Phan tng chay 1mol khi H; (cling 1a phan &ng tao thanh 1 mol nudc long):
Ha(k) + 1/20,(k) = H,0(16ng) ; (AH%g8)dc 2 = (AH08)1t 20 = - 285,8 kJ/moll
Nhiét @6t chay 2,5mol khi Hz : (Qehay) 12 = 2,5.(-285,8) [kJ]
Phan tng d6t chay 1 mol khi CO: CO(k) + 1/20,(k) = COx(k)
(AH 08)a[kd/mol] -110,5 -393,5
Nhigt dot chay 2,5mol khi CO : (Qenay) co = 2,5.[ -393,5 - (-110,5)]
Tinh (Qchay) khithanust = (Qehay) 2+ (Qonay)co = - 1422 [kJ ]
Pap an a
6.37
Tinh nhiét tao thanh tiéu chuan & 25°C cua MgCOas(r) tir phan @ng:
Mg(r) +C(gr) + 3/202(k) = MgCOs(r) (4); (AH98)1t mgcoa(r
Taco: C(gr) + Oz(k) =CO2Kk) (1); AH%g =-393,5kJ
Mg(r) + 1/20,(k) = MgO(r) (2); AH g = -1203,6/2kJ
MgO(r) + COx(k) = MgCOs(r) (3) ; AH%es = -117,7k]
(4) = (1) + (2) + (3) nén (AH%gg)t mgco3() = -393,5+(-1203,6/2) -117,7 = -1112,7k]

Dap an ¢
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