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Hoc la thich ngay!

BAI GIANG: NANG LUQNG CUA PHAN UNG HOA HQC
CHUYEN PE: NHIET PONG HQC
MON: HOA HQC 12
GIAO VIEN: PHAM THANH TUNG

v’ Phan g toa nhiét, phan g thu nhiét.
v’ Nhiét tao thanh (enthalpy tao thanh), nang lwong lién két va bién thién enthalpy ciia phan ing.
v’ Tinh bién thién enthalpy ciia phan itng theo nhiét tao thanh va ndng leong lién két.

@ TOM TAT Li THUYET

Phan rng téa nhiét, phan wng thu nhiét

AH 5, AH.

298

A H <0 A Hye >0

Phan eng toa nhiét Phan ieng thu nhiét
Phan ting téa nhiét: thuong 1a cac phan tng oxi hoa, ddt chay
Phan &ng thu nhiét: thuong la cac phan ing phan huay, phan tng nhiét phan

Nhiét tao thanh (enthalpy tao thanh), nang Iwong lién két va bién thién enthalpy ciia phan tng
Nhiét tao thanh 1 nang luong tao ra 1 mol chét d6 tir cac don chat bén viing.

1 1

> Nz(g)+502(g) — NO(9)
Ki higu: A, Hy,(kd / mol) (trong do: f formation)

Tinh bién thién enthalpy ctia phan (rng theo nhiét tao thanh va nang lwong lién két

Bién thién enthalpy caa phan ng nhiét toa ra hay thu vao caa mét phan tng

0 ZAnggs(Sp)_zAfHZOQS(Cd)

rlogg =

2 E,(cd)— > AE,(sp)
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l!!] DE BAI

Phan I: Tric nghiém bén Ilwa chon:
Cau 1: Phan ung nao sau day la phan tng téa nhiét?

A. Phan g nhiét phan thuéc tim (KMnOa). B. Phan tig oxi hoa glucose trong co thé.

C. Phan tng phan hay NHa. D. Phan ting hoa tan vién vitamin C sui vao nudc.
CAu 2: Phan tng nao dudi day co thé ty xay ra & diéu kién thuong?

A. Phan tng nhiét phan Fe(OH)s. B. Phan ung gitra O2 va N2 trong khong khi.

C. Phan &ng gitra KOH va H2S04. D. Phan tng d6t chay xang, dau.
Cau 3: Cho phan ung hoa hoc xay ra & diéu kién chuan sau:

2NO2(g) — N204(g) A, Hy <0
(ndu do) (khéng mau)

Phat biéu nao dudi day la ding?

A. Phan ing toa nhiét, NO2 bén vimg hon N2Os.  B. Phan ing thu nhiét, NO, bén viing hon N2Oa.

C. Phan ting téa nhiét, N2O4 bén vitng hon NO,.  D. Phan ung thu nhiét, N2O4 bén viing hon NO,.
Cau 4: Nung CaCOs ¢ trén 900°C xay ra phan (ng:

CaCOs(s) — CaO(s) + CO2(g) A H,

Phan tng nhiét phan CaOz la

A. téa nhiét, c6 A H2, <0. B. thu nhiét, c6 A Hy, >0.

C. téanhiét, c6 A Hy, >0. D. thu nhiét, c6 A Hy, <0.
Cau 5: Nung néng hai ng nghiém chira KHCO3 va S, xay ra cac phan tng sau:

2KHCO3(s) — K2CO3(s) + CO2(g) + H20(g) (1)
S(s) + 02(g) — SO2(9) (2)

Khi ngimg dun néng, phan tng (1) ding lai con phan tng (2) tiép tuc xay ra, chiing to

A. phan ting (1) toa nhiét, phan ung (2) thu nhiét.  B. phan ung (1) thu nhiét, phan ung (2) téa nhiét.

C. ca hai phan g déu toa nhiét. D. ca hai phan g déu thu nhiét.
Cau 6: Cho cac phan tng hoa hoc sau:

() 2H2(g) + O2(g) — 2H20 A Hy, =—483,6kJ

(b) SO2(g) + % 02(g) — SO3(g) A, Hy,, =—98,5kJ

() N2(g) + 3H2(g) — 2NH3 A HJ,, =-91,8kJ

(d) KNO3(s) — KNO2(s) + %Oz(g) A, Hy,, =124,68kJ

C06 bao nhiéu phan tng toa nhiét trong c&c phan (ng trén?
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A. 1l B. 2. C.3. D. 4.
Cau 7: Cho phuong trinh phan Gng:
Zn(s) + CuSO4(aq) — ZnS0a(aq) + Cu(s) véi A Hy,, =—210kJ
Cho céc phét biéu sau:
(a) Zn la chat khu.
(b) Phan tng trén toa nhiét.
(c) Nhiét lugng toa ra cua phan (ng khi tao thanh 3,84 gam Cu la 12,6 kJ.
(d) Trong qué trinh phan ung, nhiét @6 cua dung dich tang 1én.
S6 phét biéu dung la
A. 1l B. 2. C.3. D. 4.
Cau 8: Cho phuong trinh nhiét héa hoc sau:
2A+B —>C+3D
Biéu thirc nao dudi day ding?
A AHY =AHL(A)+A HY(B)—A HY(C)—A H2 (D).
B. AHY =2A HY(A)+A HY (B)—A H),(C)-3.A, H (D).
C. A/ Hyg =AHp(C)+ A Hyg(D) — A Hyg (A) — A He (B)
D. A, Hpy =A H2(C)+3.A H2 (D) —2.A HE (A) — A HY, (B)
Cau 9: Cho phan ung hydrogen héa ethylene sau:
CHa = CHa(g) + H2(g) — CHs — CHs(g)

Biét nang luong lién két trong céc chat cho trong bang sau:

Lién két Phan tir Ep (kJ/mol) Lién két Phan tir Ep (kJ/mol)
c=C CoHa 612 c-C C2He 346

C—H CoHs 418 C—H C2He 418

H-H Ha 436

Bién thién enthapyl chuan caa phan tng c6 gié tri la
A. 134 kJ. B. -134 kJ. C. 478 kJ. D. 284 kJ.
Phan 2: Tric nghiém diing — sai:
Cau 1: Cam mét nhiét ké vao cde dung dung dich hydrochloric acid (HCI), thay sé chi nhiét ké 1a 23°C. Sau
d6 thém 5SmL dung dich sodium hydroxide (NaOH) vao céc trén, khudy déu cho phan ng xay ra hoan toan.

Nhéan dinh Puang | Sai
a. | Sau phan ung thay nhiét ké chi nhiét 46 > 23°C
b. | Phan ting trén c6 bién thién enthalpy I6n hon khong.

Nhiét do ting nhiéu hay it phu thugc vao lugng chét tham gia phan tng.

d. | Trong phan tng trén, HCI déng vai trd chat oxi hoa.
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Cau 2: Trong khong khi, nitrogen chiém 78% cua khong khi, oxygen chiém 21% cua khdng khi va con lai
mot s6 chat khi khac. Trong con gidng va co sam chap, phan (ng héa hoc xay ra giita N2 va O tao ra khi

nitrogen oxide.

Nhén dinh Dung Sai

a. Phan ung gitra N2 va O la phan ng thu nhiét.

b. | Phan ung giita N2 va O, cd thé xay ra ¢ diéu kién thuong.

c. Trong phan tng trén, nitrogen dong vai trd chat oxi hoa.

d. | Bién thién enthalpy cua phan tng giita N2 va O, Ién hon 0.

Phan 3: Tric nghiém tra loi ngan:

S dung bang nhiét tao thanh sau cho cau 1 va cau 2:

Chat Nhiét tao thanh (kJ/mol) Chat Nhiét tao thanh (kJ/mol)
NH;3 (g) -45,9 NO () 90,5
H20 (g -241,8 H20 () -285,8

Cau 1: Tinh bién thién enthalpy caa phan ng sau: (1am tron két qua téi chir sé hang don vi)
N2(9) + 3H2(g) — 2NHs(9)

papdn: [ [ [ ]]

Cau 2: Tinh bién thién enthalpy caa phan ng sau: (1am tron két qud téi chir sé hang don vi)
2NHs(g) + > O2(g) — 2NO(g) + 3H:0()
papan: [ [ 1]
Cau 3: Mot loai xang sinh hoc dugc phdi tron giira xang truyén théng (gia thiét chi chira CgHas) Vi ethanol.

Trong d6, ethanol chiém x% vé thé tich. Cho phuong trinh nhiét d6t chay octane (CsHis) va ethanol
(C2Hs50H) nhu sau:

CsHus(l) + %Oz — 8CO3(g) + 9H0(I) véi A HY, =—5476k]

CaHsOH(I) + 30, — 2C0a(g) + 3H20(I) véi A, HS, = —1367kJ

Biét khi d6t chay hét 1 (L) xang sinh hoc trén thi tong nhiét lugng toa ra la 32639,5 kJ. Khéi lwong riéng cua

ethanol 12 0,8 g/cm?® va octane 12 0,7 g/cm?®. Tinh gia tri cua X. (lam tron dén chit so hang don vi)

papan: [ 1]
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PHIEU TO PAP AN

PHAN I
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HUGONG DAN GIAI
=)

Phan I: Tric nghiém bén lwa chen:

Cau 1: Phan tng nao sau day la phan tng toa nhiét?

A. Phan &ng nhiét phan thudc tim (KMnOQy). B. Phan tmg oxi hoa glucose trong co thé.
C. Phan tng phan hay NHa. D. Phan tng hoa tan vién vitamin C sui vao nudc.
Cach giai:

Phan tmg oxi hoa glucose trong co thé 1a phan tng téa nhiét.
Chon B.

CAau 2: Phan tmg nao dudi day co thé tu xay ra ¢ diéu kién thuong?

A. Phan tng nhiét phan Fe(OH)s. B. Phan ung gitra O2 va N2 trong khong khi.
C. Phan &ng gitra KOH va H2S04. D. Phan tng d6t chay xang, dau.
Céch giai:

Phan tng tu xay ra ¢ diéu kién thuong: KOH va H2S04
Chon C.
Cau 3: Cho phan &ng hda hoc xay ra & diéu kién chuan sau:
2NO2(g) — N204(g) A, Hy <0
(nau do) (khdng mau)

Phat biéu nao dudi day 1a ding?

A. Phan {ing téa nhiét, NO2 bén viing hon N,O4.  B. Phan ting thu nhiét, NO, bén vimg hon NOa.

C. Phan tng téa nhiét, N2O4 bén vitng hon NO2.  D. Phan ting thu nhiét, N2O4 bén viing hon NO,.
Céch giai:
A, Hy, <0 = phan {ng toa nhiét.
= N204 bén hon NO,.
Chon C.
Cau 4: Nung CaCOs ¢ trén 900°C xay ra phan tng:

CaCOs(s) — CaO(s) + CO2(g) A, Hy

Phan tng nhiét phan CaOs la

A. téa nhiét, c6 A HJ, <0. B. thu nhiét, c6 A,H2,; >0.
C. téanhiét, cd A Hy, >0. D. thu nhiét, c6 A Hy, <0.
Cach giai:

Phan g nhiét phan CaCOs la phan tng thu nhiét — A Hj,, > 0.

Chon B.
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Cau 5: Nung néng hai 6ng nghiém chira KHCO3 va S, xay ra cac phan (ng sau:
2KHCO3(s) — K2CO3(s) + CO2(g) + H20(g) (1)
S(s) + 02(g) — SO2(9) (2)

Khi ngimg dun néng, phan tng (1) ding lai con phan Gng (2) tiép tuc xay ra, chiing to
A. phan tng (1) téa nhiét, phan tng (2) thu nhiét.  B. phan tng (1) thu nhiét, phan (ng (2) toa nhiét.
C. ca hai phan tmg déu toa nhiét. D. ca hai phan tng déu thu nhiét.

Céch giai:

Khi ngurng dun néng, phan tng (1) duing lai = Phan tng thu nhiét

Khi ngimg dun néng, phan ang (2) tiép tuc xay ra = Phan ng toa nhiét.

Chon B.

Cau 6: Cho céc phan tng héa hoc sau:

(8) 2H2(g) + O2(g) — 2H20 A, HY, = —483,6K]

(b) SOx(g) + % 02(g) — SOx(g) A, HS,, = ~98,5k]

() N2(g) + 3H2(g) — 2NHs A HJ,, =-91,8kJ

(d) KNO3(s) — KNOx(s) + %Oz(g) A HS, =124, 68k

C06 bao nhiéu phan tng toa nhiét trong cac phan (ng trén?

A. 1l B. 2. C.3. D. 4.
Cach giai:
Céc phan tng toa nhiét: (a), (b), (c).
Chon C.
Cau 7: Cho phuong trinh phan Gng:

Zn(s) + CuSO4(aq) — ZnSO4(aq) + Cu(s) voi A Hy,, =—210kJ

Cho céc phét biéu sau:
(@) Zn la chat khu.
(b) Phan tng trén toa nhiét.
(c) Nhiét lugng toa ra ciia phan wng khi tao thanh 3,84 gam Cu la 12,6 kJ.
(d) Trong qué trinh phan ung, nhiét 46 cua dung dich tang 1én.
S6 phét biéu ding la

A Ll B. 2. C.3. D. 4.
Cach giai:

0 +2
(a) dang, vi Zn——>Zn+2e

(b) dling, vi A Hy, =-210kJ <0
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(c) ding, vi ng, = % =0,06(mol) = Q = 210.0,06 =12, 6(kJ).

Chon A.
Cau 8: Cho phuong trinh nhiét héa hoc sau:
2A+B —>C+3D

Biéu thtrc nao duéi day ding?

A AHps =AH3 (A)+ A Hpp(B) = A H2g(C) — A Hog (D).

B. A Has =2.A Hogg (A) + A Hes(B) = A Hyppe(C) =3.A  Hyge (D).

C. Anggs =A; H§98(C)+Af Hggs(D)_Af Hggs(A)_Af Hgge(B) -

D. Anggs =A; Hgsas(c) +3.A; H§98(D) —2.A; H§98(A) —Aq H§93(B)
Céch giai:
Biéu thuc dung: A Ho, = A H%(C)+3.A, Ho (D) —2.A HY (A) — A, HZ,(B)
Chon D.
Cau 9: Cho phan ung hydrogen héa ethylene sau:

CHz = CH2(g) + H2(g) — CHz — CH3(g)

Biét ning luong lién két trong céc chit cho trong bang sau:

Lien Két Phan tir Ep (kJ/mol) Lien Kt Phan tir Ep (kJ/mol)
c=C CoH4 612 cC-C C2Hs 346
C-H CoH4 418 C-H C2Hs 418
H-H H, 436
Bién thién enthapyl chuan ctia phan tng cé gia tri la
A. 134 kJ. B. -134 kJ. C. 478 kJ. D. 284 kJ.
Céch giii:

A, Hggg = 4Eb(C7H) + Eb(C:C) + Eb(HfH) - 6'Eb(C—H)Eb(C—C) =-134(kJ)

Chon B.

Phan 2: Tric nghiém ding — sai:

Cau 1: Cam mét nhiét ké vao cdc dung dung dich hydrochloric acid (HCI), thay sé chi nhiét ké 1a 23°C. Sau

d6 thém SmL dung dich sodium hydroxide (NaOH) vao céc trén, khudy déu cho phan ng xay ra hoan toan.

Nhan dinh Ping Sai
a. | Sau phan ung thay nhiét ké chi nhiét 6 > 23°C

b. Phan wng trén c6 bién thién enthalpy 16n hon khong.

c. | Nhiétdo taing nhiéu hay it phu thugc vao lugng chét tham gia phan tng.

d. | Trong phan tmg trén, HCI dong vai tro chat oxi hoa.

Céach giai:
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Nhéan dinh Pung Sai
a. | Sau phan ung thay nhiét ké chi nhiét do > 23°C X
b. | Phan ting trén c6 bién thién enthalpy I6n hon khong. X
c. | Nhiétdo tang nhiéu hay it phu thugc vao lugng chét tham gia phan tng. X
d. | Trong phan tng trén, HCI dong vai trd chat oxi hoa. X

Céau 2: Trong khong khi, nitrogen chiém 78% cua khdng khi, oxygen chiém 21% cua khéng khi va con lai
mot s6 chat khi khac. Trong con giong va co sam chép, phan (ng hoa hoc xay ra giita N2 va O tao ra khi

nitrogen oxide.

Nhén dinh Pung | Sai

a. Phan g gitra N2 va O la phan tng thu nhiét.

b. | Phan tng gitra N> va O, c6 thé xay ra ¢ diéu kién thuong.

C. Trong phan tng trén, nitrogen dong vai trd chat oxi hoa.

d. | Bién thién enthalpy cua phan ting giita N2 va O, I6n hon 0.

Cach giai:
Nhéan dinh Pung | Sai
a Phan ¢ng gitta N2 va O la phan tng thu nhiét. X
b. | Phan tng giira N2 va O, c6 thé xay ra ¢ diéu kién thuong. X
c. Trong phan tng trén, nitrogen dong vai trd chat oxi hoa. X
d. Bién thién enthalpy cua phan ung gitta N2 va O, [én hon 0. X

Phan 3: Trac nghiém tra loi ngan:

Swr dung bang nhiét tao thanh sau cho cau 1 va cau 2:

Chat Nhiét tao thanh (kJ/mol) Chat Nhiét tao thanh (kJ/mol)
NH; ) -45,9 NO () 90,5
H20 (g -241,8 H20 -285,8

Cau 1: Tinh bién thién enthalpy caia phan wng sau: (1am tron két qud téi chir sé hang don vi)
N2(9) + 3H2(g) — 2NHs(9)
Céch giai:
A, Hgga =2.A; Hgga(NHs) - A Hggs(Nz) —-3.A, Hggs(Hz) =-91,8(kJ) =-92(kJ)
Cau 2: Tinh bién thién enthalpy caa phan wng sau: (1am tron két qua téi chir sé hang don vi)
2NHs(g) + goz(g) — 2NO(g) + 3H:0(l)
Céch giai:

5
AHSY =2A Hy (NO)+3.A H2 (H,0)—2.A Hy (NH,) —EAf H2s (NH,) = -584,6(kJ) = —585(kJ)

[Noi dung cach giai].
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Cau 3: Mot loai xing sinh hoc dugc phéi tron gitra xang truyén théng (gia thiét chi chira CsHis) vai ethanol.
Trong do, ethanol chiém x% vé thé tich. Cho phuong trinh nhiét d6t chay octane (CgHis) va ethanol
(C2Hs50H) nhu sau:

CeHus(l) + %02 — 8COx(g) + IH,0(I) V6i A, H, =—5476k]

C2HsOH(l) + 302 — 2C02(g) + 3H20(I) véi A HE,, =—1367kJ

Biét khi dot chay hét 1 (L) xang sinh hoc trén thi tong nhiét lugng toa ra la 32639,5 kJ. Khdi lwong riéng cua
ethanol 12 0,8 g/cm? va octane 12 0,7 g/cm?®. Tinh gia tri cua X. (lam tron dén chi so hang don vi)

Cach giai:
bat: ne . =XNgoq = Y(Mol)
V. = 114x
mCaHls =114x Gl ™ 0,7
e (@)= (mL)
Me,uon = 46Y vV _ 46y

C,H;OH 0 8
’

:zv=%+@=1000
0.7 08

AH =5476x+1367y =32639,5

46
X = 5,732 L157.53
(mol) = %V, ,, o, = ———>.100% =10%
y=1157 2 1000
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