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BQ SACH: CHAN TROI SANG TAO
CHUONG 5. NANG LUQNG HOA HOC
Bai 14. Tinh bién thién enthalpy cia phan @&ng hoa hoc
Mé dau:

Methane chdy toéa nhi¢t 16n nén dugc dung lam nhién liéu. Khi tron methane va oxygen voi ti 1¢ thich hop

thi s& tao ra hdn hop nd

A\ Su chdy ciia methane
Bién thién enthalpy ctia phan tng trén dugc tinh toan dua trén cac gia tri nao?
Loi giai chi tiét:

Bién thién enthalpy ctia phan tng duoc tinh toan dua trén gid tri nang luong lién két hodc dya vao enthalpy

tao thanh
1. X&c dinh bién thién enthalpy ciia phan tmg dya vao ning lwong lién két
Cau hoéi thao luan

1. Quan sat Hinh 14.1 cho biét lién két hoa hoc nao bi pha v, lién két hoa hoc nao duge hinh thanh khi H,
phan tng véi Oz tao thanh H20 (& thé khi)?

H _.,_ﬁ o

Hee ==H >

H H

A\ Hinh 14.1. Su hinh thanh phén tif nuéc
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Phuong phép gidi:
Quan sat Hinh 14.1 va rtt ra nhan xét
Loi gidi chi tiét:
- Khi Hz phan ting v6i Oz tao thanh Hz0 (6 thé khi)
+ Lién két H-H va O=0 bi pha v&
+ Lién két H-O-H duoc hinh thanh
Cau héi thao luian

2. Tinh bién thién enthalpy ctia phan ng dwa vao ning luong lién két phai viét duoc cong thirc cdu tao cia
tat ca cc chat trong phan tmg dé xac dinh s lugng va loai lién két. Xéac dinh sb lugng mdi loai lién két

trong cac phan tir sau: CHs, CH3Cl, NH3, COo.
Phwong phap giai:

- Viét cong thirc cdu tao ciia cac chit

=> Xéc dinh dugc cic loai lién két

Loi giai chi tiét:

- CH4:
|

H—C—H

T
H

=> (6 4 lién két C-H

- CHsCI:
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=> (6 3 lién két C-H, 1 lién két C-ClI

- NH3
AMMONIA

H
|

N
5 sl
H H
=> (6 3 lién két N-H

- CO;
0=C=0

=> (6 2 lién két C=0

3. Dya vao nang luong lién két & Bang 14.1, tinh bién thién enthalpy ctia phan tmg va giai thich vi sao
nitrogen (N\( \equiv \)N) chi phan tmg véi oxygen (O=0) & nhiét do cao hodc co tia lira dién dé tao thanh
nitrogen monoxide (N=0).

N2(g) + O2(g) \(\xrightarrow{{{t"0}}}\) 2NO(g)

Phwong phap giai:
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W Bdng 14.1. Nang lugng lién két cia mét sé lién két cong hod tri")

H-H 432 -a 339
H-d 427 -0 358
H-F 565 (=0 745
H-N 391 N-0 201
H-C 413 N=0 607
H-0 467 N=0 631
0-0 204 N=N 418
0=0 498 N=N 945
-C 347 F-F 159
C=C 614 a-a 243
(=( 839 Br—Br 193

\({\Delta _r}H_{298}"0\) = \(\Sigma \)Ep(cd) - \(\Sigma \)En(sp)
Loi giai chi tiét:
N2(g) + O2(g) \(\xrightarrow{{{t"0}}}\) 2NO(qg)

=> Phan tng trén c6 1 lién két N\(\equiv \)N, 1 lién két O=0 va 2 lién két N=O
Ta co:

+ Nz ¢6 1 lién két N\( \equiv )N v&i Ep = 945 ki/mol

+ 02 ¢6 1 lién két O=0 v6i Ep = 498 kJ/mol

+NO c6 1 lién két N=0 véi Ep = 607 kd/mol
Ma: \({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)En(sp)
=>\({\Delta _r}H_{298}"0\) = En(N2) + En(O2) — 2E5(NO) = 945 + 498 — 2. 607 = 229 kJ/mol > 0
=> Phén tng thu nhiét
=> Pé phan ung xdy ra, can cung cp luong nhiét 16n 229 kJ/mol
=> Nitrogen chi phan tmg v&i oxygen khi ¢ nhiét do cao hodc c6 tia lira dién dé tao thanh NO
Luyén tap

Xac dinh \({\Delta _r}H_{298}"0\) ctia phan rng sau dua vao gia tri Ep & Bang 14.1:
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CHa(g) + Cla(g) \(xrightarrow{{askt}}\) CHaCI(g) + HCI(g)
Hay cho biét phan tng trén toa nhiét hay thu nhiét?

W Bdng 14.1. Nang lugng lién két cia mét sé lién két cong hod tri")

H-H i3 =@ 339
H-dl 47 -0 358
H-F 565 (=0 745
H-N 391 N-0 201
H-C 3 N=0 607
H-0 467 N=0 631
0-0 204 N=N 8
0=0 498 N=N 945
s 347 FoE 159
(=¢ 614 a-a 3
C=¢ 839 Br—Br 193

Phwong phap giai:
Budc 1: Xac dinh s6 luong lién két va loai lién két ciia cac chét trong phan ting
Budc 2: Ap dung cong thue: \({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)Ex(sp)
=> Phan ting thu nhiét hay toa nhiét
Loi giai chi tiét:
CHa(g) + Cl2(g) \(\xrightarrow{{askt}}\) CHzCl(g) + HCI(g)

- Chat dau:

+ CHa 6 4 lién két C-H

+ Cl2 ¢6 1 lién két CI-Cl
- San phdm

+ CH3Cl ¢6 3 lién két C-H, 1 lién két C-Cl

+HCl ¢6 1 lién két H-CI

Ma: \({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)En(sp)
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 =>\({\Delta_r}H_{298}%0\) = Es(CHz) + Es(Clz) — Eo(CH:Cl)- Ex(HCl)
= 4 Ep(C-H) + Ex(CI-Cl) — 3En(C-H) - Ex(C-Cl) - En(H-CI)
=4.413 + 243 -3.413 -339 - 427 =-110 kJ/mol <0
=> Phan Ung tda nhiét
Van dung
Dua vao s6 lidu vé ning lugng lién két & Bang 14.1, hay tinh bién thién enthalpy ctia 2 phan tng sau:
2H2(g) + O2(9) \(\xrightarrow{{{t"™0}}}))2H20(g) (1)
C7H16(g) + 1102(g) \(\xrightarrow{{{t"0}}}\) 7CO2(g) + 8H20(qg) (2)

So sanh két qua thu dugc, tir 6 cho biét H, hay C7H1e 1a nhién lidu hiéu qua hon cho tén lira (biét trong
C7Has ¢6 6 lién két C-C va 16 lién két C-H)

én lira dung nhién liéu
dé tao luc phéng

Phwong phap giai:

Budc 1: Xac dinh s lugng lién két va loai lién két ctia cac chat trong phan tmg

Budc 2: Ap dung cong thuc: \({\Delta _r}H_{298}"0\) = \(\Sigma \)Ep(cd) - \(\Sigma \)Ex(sp)
Laoi giai chi tiét:

- Xét phan tng: 2H2(g) + O2(9) \(\xrightarrow{{{t*0}}}\)2H20(g) (1)

\({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)En(sp)

=>\({\Delta _r}H_{298}*0\)(L) = 2En(Hz) + En(Oz2) — 2En(H20)
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| Z2Ey(H-H) +Es(0=0) - 22E4(0-H)
=2.432 + 498 — 2.2.467 = -506 kJ/mol
- Xét phan tng: C7H16(g) + 1102(g) \(\xrightarrow{{{t"0}}}\) 7CO2(g) + 8H.0(g) (2)
\({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)En(sp)
=>\({\Delta _r}H_{298}"0\)(2) = En(C7H16) + 11.En(O2) — 7.En(CO2) — 8.En(H20)
= 6.Ep(C-C) + 16. Ep(C-H) + 11.Ex(0=0) — 7.2.Ep(C=0) — 8.2.Ep(O-H)
=6.347 + 16.432 + 11.498 —7.2.745 - 8.2.467 = -3432 kJ/mol
Ta cé: \({\Delta _r}H_{298}0\)(2) < \({\Delta _r}H_{298}"0\)(1)
=> Phan tng (2) xay ra thuan 191 hon so véi phan tng (1)
=> C7H16 1a nhién li¢u hi€u qua hon cho tén lra
Luyén tap
Tinh \({\Delta _r}H_{298}"0\) cta hai phan g sau:
302(g) — 203(g) (1)
203(g) — 302(9) (2)

Lién hé giita gia tri \({\Delta _r}H_{298}"0\) v&i d6 bén ciia O3, Oz va giai thich, biét phan tir O3 gdm 1 lién
két d6i 0O=0 va 1 lién két don O-O

Phwong phap giai:

Budc 1: Xéac dinh s6 luong lién két va loai lién két ctia cac chét trong phan tng

Budc 2: Ap dung cong thue: \({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)Ex(sp)
Loi giai chi tiét:

- Xét phan ng: 302(g) — 203(9) (1)

\({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)En(sp)

=>\({\Delta _r}H_{298}"0\)(1) = 3. En(O2) — 2.Ex(O3)

= 3.Ep(O=0) — 2.(En(0=0) + Ep(0-0))

= 3.498 —2.(498 + 204) = 90 kJ/mol > 0
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- Xet phin tng: 205(g) — 302(0) (2)
\({\Delta _r}H_{298}"0\) = \(\Sigma \)Es(cd) - \(\Sigma \)Es(sp)
=>\({\Delta _r}H_{298}"0\)(2) = 2.Ep(O3) - 3. En(O)
= 2.(Ey(0=0) + Ep(0-0)) - 3.En(0=0)
=2.(498 + 204) - 3.498 =-90 ki/mol <0

=> Phan tng (1) xay ra can phai cung cip ning luong 1 90 kJ/mol. Phan tmg (2) xdy ra toa ra nang luong la

90 kJ/mol
=> Phén tng (2) xdy ra thuan lgi hon
=> Lién két O3 bén hon O

2. Xac dinh bién thién enthalpy cia phan wng dwa vao enthalpy tao thanh
Van dung

Tinh bién thién enthalpy cua phan &ng phan huy trinitroglycerin (C3HsO3(NO2)s), theo phuong trinh sau (biét
nhiét tao thanh cuaa nitroglycerin la -370,15 kJ/mol):

4 C3Hs03(NO2)3(s) — 6N2(g) + 12C0(g) + 10H20(g) + O2(g)
Hay giai thich vi sao trinitroglycerin duoc wng dung lam thanh phan thuéc stng khdng khoi
Phwong phap giai:

Ap dung cong thac: \({\Delta _r}H_{298}"0\)= \(\Sigma \)\({\Delta _f}H_{298}"0\)(sp) - \(\Sigma
)\({\Delta _f}H_{298}"0\)(bd)

Lai giai chi tiét:

Chat C3Hs03(NO2)3(s) N2(g) CO2(9g) H20(g) O2(9)
\({\Delta -370,15 0 -393,50 -241,82 0
_fH_{298}"0\)

\({\Delta _r}H_{298}"0\) = 6.\({\Delta _f}H_{298}"0\)(N2) + 12.\({\Delta _f}H_{298}"0\)(CO>) +
10\({\Delta f}H_ {298}"0\)(H.0) + \({\Delta f}H_{298}"0\)(O>) - 4.\({\Delta
_f}H_{298}"0\)(C3H503(NO2)3)

=6.0 +12.(-393,50) + 10.(-241,82) + 1.0 — 4.(-370,15)

=-5659,60 kJ < 0

=> Phan ang phan hay trinitroglycerin toa ra lugng nhiét rat I6n => Gay tinh sat thwong cao
=> Trinitroglycerin duoc tng dung lam thanh phan caa thudc sting khong khoi

Cau héi thao luan

4. Gi tri bién thién enthalpy cua phan tng c6 lién quan téi hé sb cac chat trong phuong trinh nhiét héa hoc
khong? Gia tri enthalpy tao thanh thuong dugc do & dicu kién nao?

Loi giai chi tiét:

- Gi4 tri bién thién enthalpy ti & vai hé s6 cac chat trong phuong trinh
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Vi du: 2NO32(g) — N204(g) c6 \({\Delta_r}H_{298}0\) = -57,24 kJ
=> NO2(g) — ¥ N204(g) c6 \({\Delta _r}H_{298}"0\) = -57,24 : 2 = -28,62 kJ
Luyén tap
Dua vao gia tri enthalpy tao thanh & Bang 13.1, hdy tinh gia tri \({\Delta _r}H_{298}"0\) cua cac phan tng
sau:
CSa(1) + 302(g) \(\xrightarrow{{{t"o}}}\) CO2(g) + 2502(g) (1)
4NHs(g) + 302 \(\xrightarrow{{{t"o}}}\) 2N2(g) + 6H20(g) (2) \(\)
Phuwong phép giai:

Ap dung cong thac: \({\Delta _r}H_{298}"0\)= \(\Sigma \)\({\Delta _f}H_{298}"0\)(sp) - \(\Sigma
W\({\Delta _f}H_{298}"0\)(bd)

Loi giai chi tiét:
- Xét phan tng: CSy(I) + 302(g) \(\xrightarrow{{{t*o}}}\) CO2(g) + 2SO2(g) (1)

Chat CSa(l) 02(9) CO2(9) SO2(9)

\({\Delta +87,90 0 -393,50 -296,80
_fiH_{298}"0\)
\({\Delta _r}H_{298}"0\) =\({\Delta _f}H_{298}"0\)(CO>) + 2.\({\Delta _f}H_{298}"0\)(SO>) - \({\Delta
_f}H_{298}"0\)(CS>) - 3.\({\Delta _f}H_{298}"0\)(Oz)

= (-393,50) + 2.(-296,80) — (+87,90) - 3.0

=-1075kJ
- Xeét phan tng: 4NHz(g) + 302 \(\xrightarrow{{{t*o}}}\) 2N2(g) + 6H20(9) (2) \(\)
Chat NHs(g) O2(g) N2(9) H20(g)
\({\Delta -45,90 0 0 -241,82
_fiH_{298}"0\)

\((\Delta_r}H_{298}0\) = 2\({\Delta_f}H_{298}"0\)(N2) + 6.\({\Delta_f}H_{298}"0\)(H.0)
4\({\Delta_f}H_{298}0\)(NH3) - 3.\({\Delta _f}H_{298}"0\)(0y)

= 2.0 + 6.(-241,82) — 4.(-45,90) — 3.0
=-1267,32 kJ

Bai 1: Tinh \({\Delta _r}H_{298}"0\) cua cac phan &ng sau dua theo ning luong lién két (st dung sb liéu tur
Bang 14.1):
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W Bdng 14.1. Nang lugng lién két cia mét sé lién két cong hod tri")

H-H 432 -a 339
H-d 427 -0 358
H-F 565 (=0 745
H-N 391 N-0 201
H-C 413 N=0 607
H-0 467 N=0 631
0-0 204 N=N 418
0=0 498 N=N 945
-C 347 F-F 159
C=C 614 a-a 243
(=( 839 Br—Br 193

a) N2Ha(g) — N2(g) + 2H2(9)
b) 4HCI(g) + O2(g) \(\xrightarrow{{{t"0}}}\) 2Cl2(g) + 2H>0(qg)
Phwong phap giai:

Budc 1: Xac dinh s6 luong lién két va loai lién két cia cac chét trong phan tng

Budc 2: Ap dung cong thue: \({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)Ex(sp)
Lai giai chi tiét:

a) N2Ha(g) — N2(g) + 2H2(9)

Cong thuc cau tao cia NoHa:

H H
\ /
N—N
/ A

H H

\({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)En(sp)

=>\({\Delta _r}H_{298}0\) = En(N2Ha) — En(N2) — 2. En(Hz)

En(N-N) + 4.Eo(N-H) — Ep(N\( \equiv \)N) - 2.Ex(H-H)

b) 4HCI(g) + O2(g) \(\xrightarrow{{{t"0}}}\) 2Cl2(g) + 2H>0(qg)
\({\Delta _r}H_{298}"0\) = \(\Sigma \)En(cd) - \(\Sigma \)En(sp)

=>\({\Delta _r}H_{298}"*0\) = 4.En(HCI) + Ex(O2) — 2.En(Cl2) — 2.Ex(H20)
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= 4.Ep(H-Cl) + Ex(0=0) — 2.E5(CI-CI) - 2.2.E5(O-H)
= 4.427 + 498 — 2.243  2.2.467 = -148 kJ

Bai 2: Dya vao Bang 13.1, tinh bién thién enthalpy chuan cua phan img dét chay hoan toan 1 mol benzene
CsHe(I) trong khi oxygen, tao thanh CO2(g) va H20(1). So sanh Iugng nhiét sinh ra khi dot chay hoan toan
1,0 g propane C3Hg(g) vadi lugng nhiét sinh ra khi dot chdy hoan toan 1,0 g benzenne CeHs(1).

Phwong phap giai:
CsHs(l) + 15/2 O2(g) \(\xrightarrow{{{t"0}}}\) 6CO2(g) + 3H20(I)

Ap dung cong thuc: \({\Delta _r}H_{298}"0\)= \(\Sigma \)\({\Delta _f}H_{298}"0\)(sp) - \(\Sigma
W\({\Delta _f}H_{298}"0\)(bd)

Lai giai chi tiét:
- Xét phan ng: CsHs(l) + 15/2 O2(g) \(\xrightarrow{{{t"o}}}\) 6CO(g) + 3H.0(l)

Chat CsHs(I) 02(9) CO2(9) H.0(1)
\({\Delta +49,00 0 -393,50 -285,84
_fiH_{298}"0\)
Khi d6t chay 1 mol CsHs(l)

\((\Delta_r}H_{298}0\) = 6.\({\Delta _f}H_{298}0\)(COy) + 3\({\Delta _f}H_{298}"0\)(H:0) -
\({\Delta _f}H_{298}"0\)(CsHs) — 15/2\({\Delta _f}H_{298}"0\)(Oz)

= 6.(-393,50) + 3.(-285,84) — (+49,00) — 15/2.0

=-3267,52 kJ

Ta c0: 1,0 g benzene = 1/78 (mol)

=> Luong nhiét sinh ra khi d6t chay hoan toan 1,0 g benzene = -3267,52 . 1/78 = -41,89 kJ
- Xét phan tng: CsHs(g) + 502(g) \(\xrightarrow{{{t"0}}}\) 3CO2(g) + 4H20(1)

Chat CsHs(9) 02(9) CO2(9) H>O(1)
\({\Delta -105,00 0 -393,50 -285,84
_fiH_{298}"0\)
Khi d6t chay 1 mol C3Hs(g)

\({\Delta_r}H_{298}0\) = 3\({\Delta _f}H_{298}0\)(COy) + 4 \({\Delta _f}H_{298}"0\)(H:0) -
\({\Delta _f}H_{298}"0\)(CsHs) — 5.\({\Delta_f}H_{298}"0\)(Oz)

= 3.(-393,50) + 4.(-285,84) — (-105,00) — 5.0

=-2218,86 kJ

Tacd: 1,0 g CzHg = 1/44 (mol)

=> Luong nhiét sinh ra khi dot chay hoan toan 1,0 g C3Hg = -2218,86 . 1/44 = -50,43 kJ

=> Luong nhiét sinh ra khi dt chay 1,0 g propane nhiéu hon khi dét chay 1,0 g benzene

Bai 3: Dya vao enthalpy tao thanh & Bang 13.1, tinh bién thién enthalpy chuan caa phan tng nhiét nhom:
2AI(s) + Fe203(s) \(\xrightarrow{{{t"0}}}\) 2Fe(s) + Al>03(s)

Tir két qua tinh dwoc & trén, hiy rat ra ¥ nghia cia dau va gié tri \({\Delta _r}H_{298}"0\) d6i véi phan ing
Phuong phap giai:
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~ Ap dung cong thic: \(\Delta_r}H_{298}%0\)= \(\Sigma \({\Delta_f}H_{298}%0\)(sp) - \(\Sigma
W\({\Delta f}H_{298}"0\)(bd)
Lai giai chi tiét:
- Xét phan tng: 2Al(s) + Fe203(s) \(\xrightarrow{{{to}}}\) 2Fe(s) + Al203(s)  \(\)

Chat Fe(s) Aly03(s) Al(s) Fe20s(s)
\({\Delta 0 -1676,00 0 -825,50
_fiH_{298}"0\)
\({\Delta_r}H_{298}"0\) = 2\({\Delta_f}H_{298}"0\)(Fe) + L\({\Delta _f}H_{298}"0\)(Al203)
2\({\Delta_f}H_{298}*0\)(Al) - 1\({\Deita_f}H_{298}0\)(Fez03)

= 2.0 + 1.(-1676,00) — 2.0 — 1.(-825,50)
= -850,50 ki < 0

Phan ang nhiét nhdm dién ra sé& sinh ra lugng nhiét 16n 1a 850,50 kJ

Bai 4: Cho phuong trinh nhiét hoa hoc sau:

SO2(g) + ¥ 02(g) \(\xrightarrow{{{t"o},{V_2}{O_5}}})) SO3(g) \({\Delta _r}H_{298}"0\) = -98,5 kJ
a) Tinh lwong nhiét giai phéng ra khi chuyén 74,6 g SO, thanh SO3

b) Gia tri \({\Delta _r}H_{298}"0\) cua phan ung: SO3(g) — SO2(g) + %2 O2(g) la bao nhiéu?

Phwong phap giai:

a)

Chuyén 1 mol SO, thanh SOs sinh ra lugng nhiét 1a 98,5 kJ

Chuyén x mol SO thanh SOs sinh ra luong nhiét la y kJ

b)

Ap dung cong thuc: \({\Delta _r}H_{298}"0\)= \(\Sigma \)\({\Delta _f}H_{298}"0\)(sp) - \(\Sigma
\\({\Delta _f}H_{298}"0\)(bd)

Lai giai chi tiét:

a)

- Mol cua 74,6 g SO2 = 74,6 : 64 = 373/320 (mol)

Chuyén 1 mol SO, thanh SOs sinh ra lugng nhiét 1a 98,5 kJ

Chuyén 373/320 mol SO, thanh SOs sinh ra lwong nhiét 1a y kJ

=> y=098,5x373/320 = 114,81 kJ

=> Luong nhiét giai phong ra khi chuyén 74,6 g SO thanh SOs 1a 114,81 kJ

b)

- Xét phan tng: SO2(g) + ¥2 O2(g) \(\xrightarrow{{{t"o},{V_2}O_5}}}\) SO3(g)

\({\Delta _r}H_{298}"0\)=\(\Sigma \)\({\Delta f}H_{298}"0\)(sp) - \(\Sigma \)\({\Delta
_fIH_{298}"0\)(bd)

=\({\Delta_f}H_{298}"0\)(S03) - \({\Delta _f}H_{298}0\)(SO2) — % . \({\Delta_f}H_{298}0\)(Oy) = -
98,5 kJ

- Xét phuong trinh: SO3(g) — SO2(g) + %2 02(g)
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\({\Delta_r}H_{298}"0\)= \(\Sigma \({\Delta _f}H_{298}"0\)(sp) - \(Sigma \)\({\Delta
_f}H_{298}0\)(bd)

=\({\Delta_f}H_{298}70\)(SO3) + % . \({\Delta _fH_{298}"0\)(O,) - \({\Delta _f}H_{298}0\)(SO3) =
+08,5 kJ

Bai 5: Khi hydrogen chay trong khong khi tao thanh nudc theo phuong trinh héa hoc sau:
2H>(g) + O2(g) — 2H20(g) \({\Delta _r}H_{298}"0\) = -483,64 kJ

a) Nuéc hay hon hop cua oxygen va hydrogen c6 ning luong Ién hon? Giai thich

b) V& so db bién thién nang lugng ciia phan ng giira hydrogen va oxygen

Phwong phap giai:

Ap dung cong thuc: \({\Delta _r}H_{298}"0\)= \(\Sigma \)\({\Delta _f}H_{298}"0\)(sp) - \(\Sigma
\\({\Delta _f}H_{298}"0\)(bd)

Lai giai chi tiét:
a) Xét phan ung: 2H2(g) + O2(g) — 2H20(g)

\({\Delta _r}H_{298}0\)=\(\Sigma \)\({\Delta _f}H_{298}"0\)(sp) - \(\Sigma \)\({\Delta
_f}H_{298}"0\)(bd)

= 2\({\Delta_f}H_{298}*0\)(H.0) - \({\Delta _f}H_{298}*0\)(O2) — 2. \({\Delta _f}H_{298}0\)(Ho) = -
483,64 ki <0

=> Hon hop caa oxygen va hydrogen c6 ning luong 16n hon

b)

Nang luong (kJ) A

2H,(g) + O,(9)
AfH?QB((d) Bk
AH3e=-483,64 kJ
ZHJO(QJ
A%l | . ¥
Tién trinh phan ting

Bai 6: Xét qua trinh d6t chay khi propane CsHs(q):

CsHs(g) + 502(g) \(\xrightarrow{{{t"o}}}\) 3CO2(g) + 4H20(g)
Tinh bién thién enthalpy chuan caa phan @ng dya vao nhiét tao thanh caa hop chat (Bang 13.1) va dua vao
ning luong lién két (Bang 14.1). So sanh hai gia tri d6 va rat ra két luan

Phuong phap giai:
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- Dua vao nhiét tao thanh: \(\Delta _r}H_{298}0\)= \(\Sigma \({\Delta _fHH_{298}0\)(sp) - \(\Sigma

W\({\Delta _f}H_{298}"0\)(bd)
- Dya vao ning luong lién két: \({\Delta _r}H_{298}0\) = \(\Sigma \)Ex(cd) - \(\Sigma \)En(sp)

Loi giai chi tiét:
- Dya vao nhiét tao thanh: CsHs(g) + 502(g) \(\xrightarrow{{{t"0}}}\) 3CO2(g) + 4H.0(g)
Chat CsHs(q) 02(9) CO2(9) H20(1)
\({\Delta -105,00 0 -393,50 -285,84
_fiH_{298}"0\)

\({\Delta _r}H_{298}"0\)=\(\Sigma \)\({\Delta _f}H_{298}"0\)(sp) - \(\Sigma \)\({\Delta
_f}H_{298}"0\)(bd)

=>\({\Delta_r}H_{298}"0\) = 3\({\Delta_f}H_{298}0\)(CO2) + 4\({\Delta _f}H_{298}"0\)(H.0) -
\({\Delta_f}H_{298}0\)(CsHg) — 5.\({\Delta _f}H_{298}"0\)(O2)

= 3.(-393,50) + 4.(-285,84) — (-105,00) — 5.0

=-2218,86 kJ

- Dya vao ning luong lién két: CaHs(g) + 502(g) \(\xrightarrow{{{t"0}}}\) 3COx(g) + 4H.0(g)
\({\Delta _r}H_{298}0\) = \(\Sigma \)En(cd) - \(\Sigma \)Ex(sp)

=>\({\Delta _r}H_{298}"0\) = Ex(C3Hs) + 5.Ex(O2) — 3.Ex(CO2) — 4.En(H20)
= 2.Ep(C-C) + 8.Ep(C-H) + 5.Ep(0=0) — 3.2.Ex(C=0) — 4.2.E,(O-H)

=2.347 +8.413 + 5.498 — 6.745 — 8.467 = -1718 kJ
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