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1. Cac khai niém co ban

2. Cac dai lwong nhiét déng



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

- ——— e

1. Cac khai niém co ban

a. Khainiém vé nhiét ddng lwc hoc va nhiét ddong hoa
hoc
b. Hé nhiét déng

c. Trang thai va cac thdng sb clia hé

d. Quatrinh

https://fb.com/tailieudientucntt
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b.Hé nhi t dong

» Hé + Md&i treong xung quanh =V try

S D

Hé ma Heé kin Heé c6 1ap

» Phan loai hé:

Hé doan nhiét:AQ = 0.
Hé dang nhiét: AT = 0.
Hé dang ap : AP =0.
Hé dang tich :AV = 0.

Hé di the Hé déng thé



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Moi trivong

"
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Water vapor

CuuDuongThanCong.com

HE CO LAP

https://fb.com/tailieudientucntt
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> La tap hop nhitng phan dong thé cua hé

> Gibng nhau vé thanh phan héa hoc va tinh chat héa ly.

> Pugc phan cach véi cac pha khac bai bé mit phan chia pha.
> Hé 1 pha: h¢ dong thé

> Hé nhiéu pha: hé di thé

v'Hé can bang: l1a hé cé nhiét do, ap suat, thanh phan
giong nhau & moi diém cua hé va khéng thay doi theo

thoi gian.

— CuuDuongThanCong.com https://fb.com/tailieudientucntt
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c. Trang thai va cac théng so6 cua hé

» Trang thai cua hé duoc xac dinh bang tap hop cac thong so
biéu dién cac tinh chat héa ly cua hé.
= Viduy: Khi ly twdng PV = nRT —P = nRT/V
Dung dich m=V.d

> Théng so trang thai

> Trang thai can bang: 1a trang thai twong ¢ng voi hé can bang
khi cac théng sob trang thai gibng nhau & moi diém cua hé va
khéng thay ddi theo thoi gian.

» Ham nhiét dong

> Trang thai chuan

— CuuDuongThanCong.com https://fb.com/tailieudientucntt
44
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THONG SO TRANG THAI

Théng so6 dung d6 - 1a théng so ty 1é voi
lwong chat nhw : the tich, khoi lwong, nang
lwong... Coé tinh chat cong.

Théng s6 cwong dé- khéng phu thuéc Iwveng chat n
hw : nhiét do, ap suat....

ccccccccccccccccc
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»Cac ham nhiét dong

= Ham nhiét dong 1a cac ham so dic trung cho céc trang thai va qué trinh nhiét
dong.
= Phan loai ham nhiét déng
v/ Ham trang thai: chi phu thudc vao cac thdng so trang thai ciia hé chir khong
phu thudc vao cach bién d6i hé: P, V, T, U...

v/ Ham qué trinh: phu thudc cach bién doi cua hé: A, Q...

..............................

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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vTrang thai chudn

= Chat phai tinh khiét va & trang thai lién hop bén

= Néu la chat ran phai & dang da hinh bén.

= Néu la chat khi thi phai 1a khi ly twéng.

= Néu la chat & trong dung dich thi C = 1 mol/lit.

= Ap suat chuan l1a 101,325 kPa (twong trng 1 atm)

= Nhiét d& chun cé thé la nhiét do bat ky

- CuuDuongThanCong .com https://fb.com/tailieudientucntt
;
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P. . . i
@ T M iTsd

Trang thai 1 (P,V,,T,,C)) Trang thai 2 (P,,V,,T,C,)

v'Qua trinh thuan nghich

v'Qua trinh bat thuan nghich: Tat ca cac qua trinh ty dién ra trong

tw nhién déu la bat thuan nghich.

- CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2. Cac dai lwong nhiét déng

» NOi nang U
» Entanpi H
» Nhiétdung C
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v Ndi nang: dw trir ndng lwong cua chat

U = E toan phan — (déng nang + thé nang).
v Pon vi do: J/mol, cal/mol
v' Khéng thé xac dinh dwoc U: AU = U, — U,
v' Xac dinh AU: Q=AU+A=AU+p AV

Trong qua trinh dang tich: AV =0

— CuuDuongThanCong.com https://fb.com/tailieudientucntt
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>Entapi <H' 'R

Q=AU+ p AV

Trong qua trinh dang ap: p = const AU = U. — U
- M2 1
AV =V, -V,

Qp = (U, =Uy) +p(V, = V)
= (U, +pV,) = (U, +pVy)

= HZ - Hl QP — AH
H=U+PV -entanpi - dw trir E + kha nang sinh céng tiém an
cua hé

- ham trang thai

— CuuDuongThanCong.com - B O’n Vi d o : kJ / m OI https://fb.com/tailieudientucntt
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> Nhiét dung C

v' Nhiét dung: lwong nhiét can dung dé nang nhiét dd cua chat 1én
thém 10

v' Nhiét dung riéng - nhiét dung cGia 1 mol chat
v Pon vi do: J/mol.K

de dQV
= C -
C dT YT
Qp = AH QV = AU
dAH dAU
_aan c -9
Cr dT YoodT

_/QDuéon!Thxlono’g;!m Céc kh i Iy tu’é,n g : C p - CV :https%com/tailieudientucntt
s
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Il. PHU’O’NG TRINH NHIET HOA HOC

1) Nhiét cua cac qua trinh héa hoc
2) Binh luat Hess va hé qua

3) Ap dung dinh luat Hess
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1. Nhiét cua cac qua ‘trini1:_ hoa hoc

a) Hiéu wng nhiét
b) Phuwong trinh nhiét hda hoc
c) Nhiét tiéu chuan

d) Hiéu trng nhiét cua cac qua trinh
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a. Hiéu (rng nhiét

» Hiéu trng nhiét. lwong nhiét Q ma hé thu vao/phat ra trong qua

trinh héa hoc
» Thong thwong pw dién ra trong diéu kién dang ap: Q, = AH
> Hiéu &ng nhiét Q = AU + pAV = AU néu AV =0
v Trong cac phan wng chi c6 chit 16ng va chat ran tham gia

v Trong cac phan wng c6 chat khi:

pV =nRT
P AV = RT An
An =0 AH = AU

— CuuDuongThanCong.com https://fb.com/tailieudientucntt
—
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QUAN HE Gil’A AH VA AU
= AH=AU + P.AV

= Phan (rng chi cé chat ran, chat 1dng
AV ~ 0 nén AH ~ AU

= Phan trng co6 chat khi
P.AV = An.R.T (xem khi la khi ly twéng)
AH =AU + An.R.T
An =¥ (s6 mol khi)g, - (s0 mol khi)

tinh trong phuo’ng trinh phan &rng

_ uuuuuuuuuuuuuu https://fb.com/tailieudientucntt
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> Vidu:
Zny + 2HCl 44y = ZNClyyg) + Hygyr AHZ,,= -152.6kJ/mol

»>Chu v: hiéu ng nhiét ty 1é v&i lwong chat phan rng va san pham
H2(k) + CIZ(k) — ZHCI(k) AH§98 - - 185,6k\]

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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b. Phwong trinh niét hoéa hoc

» Phworng trinh nhhiét héa hoc |a phwong trinh phan &rng hdéa hoc
théng thwdng c6 ghi kem hiéu rng nhiét cua phan rng va trang thai

tap hop cua cdc chat

» Quy wéc. Phan ung thu nhiétc6 AH >0

Phan rng foa nhiétc6 AH <0

— Trong diéu kién binh thwérng, phan (eng téa nhiét (AH < 0) |a

phan trng c6 kha nang tw xay ra

_ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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= Lwong chat: 1 mol
= Ap suat: 1 atm Ky hiéu
« (Nhigtdo:  25°C = 298K)

AH 398

~—

https://fb.com/tailieudientucntt

;


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

D ——— - O —

- =

d. Hiéu rng nhiét cua cac qua trinh

niét tao thanh
niét dot chay

niét ciia cac qua trinh chuyén pha

Z Z Z Z

niét hoa tan

Nhiét phan ly
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> Nhiét tao thanh
hiéu (ng nhiét ciia phan trng tao thanh 1 mol chat tir cac
don chat twong trng bén

v’ Ky hiéu nhiét tao thanh tiéu chuan: AH. .
vAH g98tt ciia moi don chat bén =0
v Nhiét tao thanh tiéu chuan la gia tri tra bang
v Nhin xét:
— AH,, ciia da so cac chat 1a Am. AH,, cang am, hop chit cang
bén.
— Trong cing mot diy dong ding, MT nhiét tao thanh T.
— HCVC: AH,, ciia cac hop chat cung loai ciia nhém nguyén
to trong bang HTTH ciing thay doi mot cach co quy luat
( BeF, — MgF, — CaF,... AH,T)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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>Nhiét dot chay
Nhiét d6t chay Ia hiéu &rng nhiét ciia phan ng:
1m0| HCHC + OZ(k) — COZ(k) + HZO(D + ..
v' Ky hiéu nhiét dot chay tiéu chuan
v/ Nhiét dot chay cia cac chat 1a dai lugng tra bang AH ©
298dc
v Nhan xét:
» Tat ca cac chat déu co nhiét d6 chay am.

» Nhiét d6t chay ctia mot chat thuong 16n hon nhiét tao thanh

cua nd va co gia tr1 trén 400 kJ

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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>Nhiét ctia cac qua trinh chuyén pha

= Qua trinh thang hoa:  1(r) = 1,(K) AH = 62,44 kJ
= Qua trinh bay hoi: H,O(f) = H,O(k) AH),, = 44,01 kJ

= Quatrinh ndong chay:  AIBr;(r) = AlBr;(f) AHO, = 11,33kJ

= Qua trinh chuyén tr vé dinh hinh sang trang thai tinh thé:
B,O,(vdh) = B,O4(tt) AH%6 = 18,39 kJ

= Qua trinh chuyén bién da hinh tlr dang grafit sang kim cwong:

C(gr) = C(kc) AHZe = 1,895 kJ

— CuuDuongThanCong.com https://fb.com/tailieudientucntt
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> Nhiét hoa tan

= Nhiét hoa tan la hiéu trng nhiét cua qua trinh hoa tan
1 mol chét tan vao trong dung moi.

= Qua trinh hoa tan da so 1a thu nhiét.
= Nhiét hoa tan twong ddi nho (= 40kJ).
= Nhiét hoa tan phu thuéc nhiéu vao lwong va ban chat
dung moi..
H,S0O,(f) + H,O() = H,SO,.H,0(dd) AH)., = -28,05 kJ/mol
H,S0,(¢) + 100H,0(!) = H,S0,.100H,0(dd) AHzes = -73,32 kJ/mol

H,S0,(¢) + 10°H,0(%) = H,S0,.10%H,0(dd)  AHY, = -86,23 kJ/mol

0
WSO + H,0(1) = H,SO, 0H,0(dd) AH20 = 95 18 K3/mol
B
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>Nhiét phanly

» Nhié€t phan ly: la hiéu wng nhiét cia qua trinh
phan ly 1 mol chit thanh cdc nguyén tir 6 trang
thai khi

- Nhiét phan ly cta cac chat thuong duong va co gia

tr1 1on

https://fb.com/tailieudientucntt

;
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2. Dinh luat Hess va céc‘hé qua

a. Dinh luat Hess: Hiéu trng nhiét cua phan trng héa hoc
chi phu thudc vao bén chéat va trang thai cta céc chat
dau va san pham cubi chir khéng phu thudc vao
duwong di cua qua trinh, nghia la khéng phu thudc vao
sé luong va dac diém cta céac chat giai doan trung
gian.

— ¢0 thé cong hay trtr nhitng phwong trinh nhiét héa nhu

nhiing phuong trinh dai so.

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
44
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AH,

A B AH; = Hg -H,
AH; = Hg —H_+H_-H
AH2 AHs 1 B C c A

C AH, = AH, + AH,

Trong cling mét diéu kién , hiéu (rng nhiét cua
mot phan Png bang tong hiéu trng nhiét cua

cac phan rng trung gian.

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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[ntermediates H )t NQH 4

(Step 1) (Step2)
AHP = 95.4 K] AH° = 1876 K]

Reactants ~ 3 H,+N,

(Overall)
AH® =922 k|

Product 2 NI 1,

3H, (k) + N,(k) =H, (k) + N,H,(k) AH, =954 kJ

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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2Al 4+ 3120, = Al,O, (1)

2Alpy + 35y + 60;3y= Alx(SO4)3 ), (3)
Al O3y + 3505y = Al (SOy)3 (),  (4)

4)=0Q)-[1)+3x(2)] -

AH, =-1676.0kJ/mol

A
A
A

» =-396,1kJ/mol
3 = -3442 kJ/mol

4="7

AH, = AH, — (AH, + 3AH,)

— CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

> Hé qua 1

» Hé qua 3 (dinh luat Laviosier La Plase)

A —> B

B — A

AHy + AHy =0

CuuDuongThanCong.com

AH,

https://fb.com/tailieudientuci



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

3. Ap dung dinh luat Hess

a. Tinh hiéu &rng nhiét cua cac qua trinh
v" Ap dung dinh luat Hess
v" Ap dung cac hé qua

b. Tinh nang lwong lién két

c. Tinh nang lwvong mang tinh thé

_ CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Vi du 1: Ap dung dinh luat Hess

* Cgn+Opp=COpp (1), AHjq =-393.5kd/mol
" COyy+ %0y =COyy (2),  AHY, =-283.0kd/mol
C(gr) + ]/2 OZ(k) = CO(k) (3), AHB — ’)

-uDuongThanCong.com https://fb.com/tailieudientucntt
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Vi du 1: Ap dung dinh luat Hess

* Cgn+Opp=COpp (1), AHjq =-393.5kd/mol

s COy + %0y =COsy (2),  AHS, =-283.0kJ/mol
Cgn + 72 Oy = COy

(3) = (1) - (2); AH;= AH; - AH,

_)uuDuongThanCong.com https://fb.com/tailieudientucntt
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TINH AH THEO NHIET TAO THANH

112 (A; + By + Cy + D)
-AI-IIOtt (AB) AHOtt(CD) AH tt (AC) T AHP tt(BD)

/ AAHOH (sp)'ZAHott cd \

+
AB +CD A AC +BD

aA+bB = cC+dD; AH",
[cAH . (C)+ dAH", (D)] — [aAH",; (A)+ bAH"tt (B)]

h uuuuuuuuuuuuuu https://fb.com/tailieudientucntt
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Vi du 2: TINH AH THEO NHIET TAO THANH

= o —

Phén L’Png CO(k) + ]/2 OZ(k): COZ(k)

AHjgg.(kJ/mol):  -110,52 -393,5

AHygq, -107.61 -389.80
AH298pu

0 =-393,5-(-110,52) = -283,01 kJ
AH398pu
=-389,80 — (-107,61) = -282,19 kJ

_)uuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi du 3: TINH AH THEO NHIET TA() THANH

AH° = (AH°,CO, + 2AH’;H,O) - (AH°;CH, + 2 AH®, O,)
(-394 + 2x-286) — (-75 + 0)
(-1066) — (-75)

-891 kJ
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TINH AH THEO NHIET BOT CHAY
ZAH ZAH
aA+bB = cC+dD; DH°,
H pw :[aAHodc(A)'l'bAHodc(B) - [CAHodc (C)+dAHodc(D)]

VD 4.
C(gr) + %2 Oy(k) = CO(k) AH%gg= ?

C(gr) + O, (k) = CO,(k) (AH%,05) 5. = - 393.5kJ/mol
CO,(k) =CO(k) + 20, (k) , - (AH%,0g) 4. = +283.0kJ/mol
C(gr) + % O,(k) = CO(k)

AH®qq = (AH 298)dc - (AH%gg)qc CO=- 110’5kips_mm
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TINH AH THEO NANG LUONG LIEN KET
Apr = 2(Ej)ca 'Z(Elk)sp Apr = 2(Endawt ~2(Endx

H-H(k) + CI-Cl(k)

“2E, HCl

2H(K)  + 2CI(K)

AH%qs = [E (H, )+E (Cly)] = [2E,, (HCI)]

Céac chat trong phan rng & trang thai khi
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b. T|nh nang lwong Ilen ket

Vi dy: 2Hg + Oy = H,0y, A HO = -924.2k]
E. o= 92;'2 = 462.1kJ

https://fb.com/tailieudientucntt

;
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c. Tinh nang lwong mang tinh thé

U, = ??2?7?
NaCl (r) Na*(k) + Cl(k)
'(AH0298)tt NaCl (AH®,g5) 1, na |1Na ‘ Fel

Na(r) + 1/2Cl,(k) , Na (k) + Cl (k)

1/2(AH®5gg),, Cl,

U= -(AH%gg)it nact + (AH%,9g)ih nat1/2 (AH6), Cl5

https://fb.com/tailieudientucntt

;
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Chuwong VII.

PANG AP VA CHIEU CUA
C QUA TRINH HOA HOC

Giang vién: Nguyén Minh Kha
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. ENTROPI

. BIEN THIEN NANG LUONG TU DO
GIGGS, THUOC PO CHIEU
HUONG CUA CAC QUA TRINH
HOA HOC

- CuuDuongThanCong .com https://fb.com/tailieudientucntt
;
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. ENTROPI

1. Entropi — Thwédc do dd hon dén ciia mot
chat hay mot hé

2. Sy bién thién entropi trong qua trinh hoa

hoc
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QUA TRINH THUAN NGHICH VA BAT THUAN NGHICH

u Tl’nh Chét Cl]a qUé ~J—> To vacuum e —_J—> To vacuum
trinh thuan nghich: ' |

2 7 n y 4 A ~ ‘
» Xay ra voi toc do vo |

cuing cham. »

» COng hé sinhrala f
cwc dai. i

Gas

— ”””””””””
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Cac qua trinh dwo'c xem gan nhw 1a qua trinh thuan nghich

» Qua trinh chuyen pha & dung diéu kién nhiét dé va
ap suat chuyén pha.

» Qua trinh tang hay giam nhiét dé vé cung cham.

> Qua trinh dan n& dang nhiét vd cung cham cta khi
ly twdng.

» Cac phan rng hoa hoc dién ra & rat gan voi diéu
kién can bang.

- CuuDuongThanCong.com https://fb.com/tailieudientucntt
;
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XAC SUAT NHIET PONG W

Xéac suat nhiét déng W

la s6 cach sap xép cac phan tir trong hé.
W>>1
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Xac suat nhiét

RELATIVE NUVMIBER OF MICROSTATES, W

w CLOSED "% OPEN
1 ﬁol .~—~~1 23 = 2{ < — ——— <
1 atom
- il
1 ‘OIF_ ; ,—1 22 =4 < © 2
2 atoms L < — < = GG
e c .
o \
1 -~ —3 23 = 8<
3 atoms O e G@ [ 55 B LC’
G © — 2
k o e S
1 10 atoms 210 — 1024
1 6<1023 atoms 2Na

Xac suat nhiét dong W 1a thwéc do dd hon loan cua hé.

MOngThanCong.com https://fb.com/tailieudientucntt
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. ENTROPI

Nguyén Iy | (dinh luat bao toan nang lwong): qua trinh tw dién
ra khi AH < 0. Tuy nhién:
= Qué trinh khuyéch tan cua cac khi: tw dién ra, AH = 0

= Qua trinh nodng chay, bay hoi: tw dién ra, AH >0
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Nguyén ly Il nhiét dong hoc: “

Qua trinh truyén nhiét 1a qua trinh bat thuan nghich.

® Quéd trinh truyén nhiét (chuyén nhiét ndng thanh céc dang ndng lwong khéc)
khéng bao gior dat hiéu suat chuyén héa 100% ma luén cé6 mét phan nhiét’khéng
thé chuyén héa dwocc, phan nhiét nay chi dwoc dung dé truyén cho vét thé cé
nhiét dé thap hon va lam cho vét thé nay bién déi entropy mét lwong la AS, voi:
dQ
AS = [ =
15

As > @ Dau “ =" rng v&i qua trinh thuan nghich:
=T

DAau “ > ” (rng v&i qua trinh bat thuan nghich: AS Id—Q
=

* Néu hé laco lap: Q=0 => AS 20 . Nghia la doi v&i hé c6 lap, qua
trinh thuan nghich khéng lam bién doi entropy (AS = 0), con qua
trinh bat thuan nghich tw xay ra lam tiang entropy (AS > 0).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Trong hé c6 lap, qua trinh khuéch tan dién ra theo
chiéu hwéng lam tang dé hoén loan cua hé

Tw phat

(7
v @ (o
v
® @ <
, o ¢ Y gogee o w
-«
vy W .
v - .
—
—-—

Qua trinh khuéch tan cac khi tw dién ra c6AH=0

Khoéng tw phat

@ ¢ 0

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Qua trinh néng chay, bay hoi tw dién ra theo chiéu
hwong di tw trang thai c6 do hon loan thap den trang thai
c6 dé hon loan cao c6 AH >0

H,0(1)=H,0(k)

: !
|

1
|

1

H,0(r)=H,0(l)

I
|
EVaFORATION 1

' SOLAR

| I i EMERIGY

AH chwa thé xem la dai lwong tiéu chuan dé tién doan chiéu
va gi®i han qua trinh.
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Entropy la ham trang thai

BoLTzMANN Eesmmrsia  Entropy la théng so dung do.

GEB. CHIAR!

L a7

Pon vi: J(cal)/mol.K

K- hang so0 Boltzmann S= RInW (tinh cho mét mol chat)

=1.38 x 10-23 J/K

W- xac suat nhiét déng

https://fb.com/tailieudientucntt
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Y nghia vat ly cua Entfopy

e Thwéc do mirc dd hén loan (vé trat tw) cua vat chat

e Thuwdc do xdc suat trang thdi cta hé
e Entropy tiéu chuan: h

Lwong chat 1 mol, nhiét do T (298), ap suat 1atm, doi v&i chat khi : khi ly

twéng, doi v&i dung dich: ndong dé = 1M

m}ngThanCong.com https://fb.com/tailieudientucntt
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Tinh chét cua entroby

v Doi véi cuing mot chat: S(hoi) > S(1éng) > S (ran)

v O cung trang thai vat ly, phan tir, hé cang phirc tap thi S cang
[ody

v Poi v&i ciing mét chat: T tang l1am tang S, P ting lam giam S

v S cua chat vé dinh hinh > S cta chat & dang tinh thé

_ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Doi vé&i cuing mot chat thi & cac trang thai ran, 16ng, khi
entropi co gia tri khac nhau va tang dan.
S(khi) > S(Idng) > S(ran)

S%,45 (J/IKemol)
H,O(long) 69.91
H,O(khi) 188.8

https://fb.com/tailieudientucntt
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Hé cang phtrc tap, phan twr cang phirc tap
thi entropy cang Ion.

= Vidu: S%qgg(0) < S%gg(0,) < SP05(05)
S%95(NO) < S95(NO,)

(a) (b)
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n e ——

ENTROPY TIEU CHUAN & 298K

Chat S°,0g (J/Mol.K) Chat S°,0g (J/Mol.K)
H,O(l) 69.9 NaCl(r) 72.3
H,O(K) 188.8 NaCl(aq) 115.5

1,(r) 116.7 Na,CO,(r) 136.0
1, (k) 260.6 CH,(k) 186.3
Na(r) 51.5 C,Hg(K) 229.5
K(r) 64.7 C;Hg(k) 269.9
Cs(r) 85.2 C,Hyo(k) 310.0

- CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Nhiet do tang lam tang entropy,
ngwoc lai ap suat tang lam giam entropy

" SP95H,0 (Iong) < SP%4,H,0 (I6ng)

"= S,00H,0 (khi, 3 atm) < S,,,H,0O (khi, 1atm)
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-
S E DTS < - <o
- e [ -
‘-- = — 9o Y o

sond Cac qua trinh nay e
e lam tang entropy -
il (AS >0 . .
(b))
< <
P S
- > g}: e =322

Solution

-

Systermmn at 75 (75 = 7T ;)

Systern at 7,

Phan &rng hoa hoc
C(gr) + CO,(k) = 2CO (k) ; An=1>0 — AV >0 — AS,, >0

N,(k) + 3H,(k) = 2NH4(K); An=-2<0 — AV<0 — ASpw <0

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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L ey T R - - -

i o —

Dinh luat Nernst (ngu‘yén"y 1))

Bién thién Entropy (AS,) trong cac qua trinh bién
doi cac chat & dang tinh thé hoan hao deu bang
khéng & OK.

Vidu: & 0K phan trng C(gr)+0,(r) = CO,(r) AS,=0

C
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.

2. Sw bién thién entrobi trong cac qua trinh

dohonloa ndtrang thdicudi

AS=S.—-S, =RIn — - ——
dohonloa ndtrang thaidau

« Cac qua trinh thuan nghich: Tinh trwe tiép tie NL 1| NDH:

AS = % (chua y d4u)

-_Cac qua trinh bat thuan nghich: AS=S,-S,

Ap dung: Cho phan (rng tong quat:
aA+bB+...=cC+dD +...

*Cha y: nhdn hé so ty lvong

~D uongThanCong.com https://fb.com/tailieudientucntt
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VD: Tinh AS cua qua trinh néng chay va dong dac 1

mol nw&c & 0°C, biet nhiét néng chay cua nwéc da la

AH® =6007 j/mol

~ AH_.  6007(J /mol)

AS
T 273(K)

=22(J /molK)

0
_AHg  —6007(J/mol) _ —22(3 /molK)
T 273(K)

AS 44


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Cgn + COyg = 2COyTinh:  AS;o., AS, 5,
S, 574 21368 197.54 (J/mol.K)
g0  33.44 291.76 248.71 (J/mol.K)
1500

AS3gs = 2% S545(CO) —[S345(C) + S365(CO,)]
— 2%197.54—[5.74+ 213.68]
~175.66J / K

AS1500 — 2 X A81500((:C)) R [A815OO(C) + A81500((:C)2)]
— 2% 248.71—[33.44 + 291.76]

https://fb.com/tailieudientucntt
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Khi nhiét dé tang, AS cta phan &rng tang khong dang ké . Do
do, neu khoang nhiét dé thay doéi khéng qua Ién, mét cach

gan dung, cO thé s dung trwc tiep entropi tiéu chuan cua

cac chat  /iS1= S

https://fb.com/tailieudientuci
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L = -

2. Sw bién thién entrobi trong cac qua trinh

e Cdc qua trinh dan né dang nhiét thuan nghich cta khi ly twéng:

ASzSZ—SlzRIn%
Wl

V D
AS=RIn—<%=RIn=2
V, 0,

VD: Tinh AS cda qua trinh dan né dang nhiét thuan nghich 5 mol khi Ar & 25°C tw dp
suat 10 atm dén 1 atm.
Giai:

Xem nhw Ar la khi ly twéng. ta co :

AS = nRIn\%z nRInﬂ =5x%x8,314xIn10=95,72) / K
1 P,

_)uuDuongThanCong.com https://fb.com/tailieudientucntt
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Sw phu thudc ciia S vao hhiét do

® QT dang tich V= const L ATH
As = Qe _AH
T T

® QT dang ap P = const

Taco AS = de jc dT_deInT

-
C, =const = AS =C, In—=

1
V&i khoang nhiét d6 nhd, xem nhu Cp ko phu thudc nhiét do

® Tuong tw v&i qua trinh dang tich: -

MOngThanCong.com https://fb.com/tailieudientucntt
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Il. BIEN THIEN NANG LUONG TU DO GIBBS, THWO'C DO CHIEU
HUONG CUA CAC QUA TRINH HOA HOC

1. Cac yéu tb entanpi, entropi va chiéu huwéng dién ra cla
cac qua trinh hoa hoc

2. Bién thién nang lwvong tw do Gibbs va chiéu dién ra cla
mOt qua trinh hoa hoc

3. Tac dong cua nhiét do I1&n chiéu hwéng dién ra cla cac
qua trinh héa hoc

4. Bién thién nang lwong tw do chuan cia chat va cla qua

trinh hoa hoc

ongThanCond.com https://fb.com/tailieudientucntt
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1. Cac yéu to AH, AS va chiéu dién ra cua cac qt héa hoc

C6 2 yéu tb tac ddong Ién chiéu dién ra cac qua trinh: AH,
AS

= Trong diéu kién binh thwérng qué trinh tw dién ra khi AH
<0

= Trong hé cd lap, qua trinh tw dién ra khi AS > 0.

Chung tac déng dong thdi 1én hé, nhwng nguoc nhau.

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
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= AH < 0: nguyéntr — phantl = nl = dd hénloanl = AS <0

= AS >0 khi hé +E dé pha v& caclk = AH >0
— Chiéu huéng cta qué trinh sé duoc quyét dinh béi yéu té nao
chiém wu thé hon.
P&t G(H,S): G=H-TS
G - Thé dang nhiét dang ap, nang luwong tw do Gibbs
= Bién thién thé dang ap
AG = AH - TAS pt co ban cua nhiét dong

Pon vi do: kd/mol

— CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2. Bién thién nang lwong tw do va chiéu dién ra
cua cac quatrinh hoa hoc

® AG < 0: gt tw xay ra; pw xay ra theo chiéu thuan
® AG > 0: gt khdng tw xay ra; pw xay ra theo chiéu nghich
® AG = 0: qué trinh dat trang thai can bang
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3. Tac ddong cua cac yéu to 1én chiéu hwéng dién
ra cua cac qua trinh héa hoc

Khi T, p = const phan &rng sé tw xay ra khi:
AG=AH —-TAS <0

AH | AS | AG |Kha nang phan rng

- + - |Twxayraomoi T

+ - + |Khéngtw xayrad moi T

- - | +/- |Twxayra®& T thap

+ + | +/- |Twxayrao T cao

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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4. Bien thién nang lwong tw do chuan
cua chat va cua qua trinh héa hoc
a. Bién thién nang lwong tw do chuan cua
chat
b. Bién thién nang lwong tw do chuan cla
cac qua trinh héa hoc
c. Thé dang ap tiéu chuan va chiéu dién ra
cua cac qua trinh hdéa hoc
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——"Q 4 =

a. Bien thién nang lwong tw do chuan cia chat

v'Luong chat: 1 mol
, , 0
v Ap suét: 1 atm ' Kyhieu AG

v’ Céac chat ¢ dang dinh hinh bén

» Pon vi do: kJ/mol

-uDuongThanCong.com https://fb.com/tailieudientucntt
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b. AG® cua cac qé trinh hoa hoc

* Theo dinh luat Hess: AG? = ZAG%tt(Sp) _ZAGE)I',tt(cd)
= Theo phuwong trinh: AGO = AHO - TASO
= Theo hang s6 can bang: AG? = -RTInK

= Theo strc dién ddng clia nguyén to Ganvanic:
AGP = -nFE®

https://fb.com/tailieudientucntt
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CaC0gy) =Caly + COu  AGs, AGys, ?

AH?

298t

(kJ/mol)-1205.93 -634.94  -392.92
S° (J/molK) 92.63 39.71 213.31
AG,y, (kJ/mol) _1129 -604 -394.38

AGy; = [AGL(Ca0) + AGL(CO,)] - AGL(CaCo,)
— [-604 + (-394.38)] - (-1129) =130.62Kk]

- CuuDuongThanCong .com https://fb.com/tailieudientucntt
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AHggs = [AHggs(CaO) T AHggs(Coz )]- AH298(CaC03)
— [-634.94 + (-392.92)] - (-1205.93)
~178.07k] =178070J

AS,q5 =[S;55(Ca0) + S,45(CO, )] - S;45(CaCO,)
=[39.71+ 213.31]-92.63 =160.39J/K
AGS% — AHggs — 298AS§98
=17/8070-298x%x160.39 =1302/3.78J
AG 500 =AH, 500—1500AS 54, ~ AH 398 _1500AS§98
=17/8070-1500x%x160.39
==02515])=-62.52kJ]
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c. Thé dang ap tiéu chuan va chieu dién ra
cua cac qua trinh héa hoc

C Ad
AG = AG® +RT |n(p§p'gj
PAPs ).

Trén thuc té;

PP
—40kJ < RTIn( . EJ < +40kJ
PAPs /.
= AGY<-40kJ—>AG<O0 — phan rng xay ra hoan
toan theo chiéu thuan
= AGY>+40kJ—>AG>0 — phan rng xay ra hoan
toan theo chiéu nghich

= —40kIJ<AGY<+40kJ — AG ~ 0 —phan rng la thuan nghich

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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1. Entropi — thwée do dd hon dén ciia mét chat
hay mot hé

Qua trinh tw dién ra c6 AH = 0 hay AH > 0: mdc dd hon loan cla

hé tang
> A B A+B EA+B AH = 0
> N,O, = 2NO, AH >0

mec dd hon loan 2

mec dd hon loan 1

—Trong hé c¢é Iap, qua trinh tw dién ra thi AS >0

% En tropi Ia‘CLm#aé’ngondo d.é h6n Io.an caa hé https://fb.com/tailieudientucntt
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