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Nguyén ly 2 nhiét dong lwc hoc -
chieu qua trinh

Nguyén ly 2:
Nhiét chi chuyén tir noi ¢ nhiét do cao hon dén noi
c6 nhiét do thap.

Do:( tu do, x40 tron, bat trat tu), xac suat hién dién phan tir khi 1
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Trong hé c6 lap, qua trinh khuéch tan dién ra theo chiéu huéng lam ting d6 hon loan
cua hé

Tuw phat
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XAC SUAT NHIET PONG W

Trang thai vi mo- xac dinh bé‘ipg nhirng thong SO
trang thai nhu : nhi¢t do , ap suat , nong do....

Trang thal vi mo- xac dinh bang nhitng gla tri dac
trung tire thoi ciia moéi phan tir nhu vi tri, toe do ,
chiéu chuyén dong.

Xac suat nhiét dong W 1a tong so trang thai vi mo
rng vo1 moi trang thai vi mo cua heé.(W>>1)
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Xac suat nhiét dong W

RELATIVE NUMBER OF MICROSTATES, W
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Xac sudt nhiét ddng W 1a thwé'c do dd hon loan clia hé.
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Cac qua trinh tu phat AH chwra thé xem la dai
' lwong tiéu chuan deé tién

doan chiéu va gidi han

qgua trinh.
Hy(g, 1 atm) + 3 O,(g, 1 atm) W n
7 | ..quatrinh bay
r A > oA ‘ f ° r P
Qua trinh toa nhiet — hoi nwoe tw xay
ra la qua trinh
oA
AH =-286 kJ e thu nhiet
s H,0 (g\
- , T AH =+44k
H,O (1, 1 atm) H,O (1)
The formation of water at 25 °C The vaporization of water at 25 °C and
and 1 atm: a spontaneous process pressures up to 0.0313 atm: a spontaneous
that is exothermic process that is endothermic
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Qua trinh nong chay, bay hoi tw dién ra co
AH >0

Trong hé c¢6 14p, cac qua trinh tw phat dién ra theo chiéu
hwéng di tir trang thai c6 dd hon loan thap dén trang
thai c6 d0 hon loan cao.
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Entropy
Entropy (S) la thuwée do dé hon loan trang thai ctia hé.
Entropy la ham trang thai

Entropy la thong s6 dung do

HE THU'C BOLTZMANN

R
S=k.InW =—1INnW
0
k- hang s6 Boltzmann ,
_ 1.38gx 10-23 J /K S= RInW (tinh cho mot mol chat)

W- x4c sudt nhiét dong
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ENTROPI

* Entropi cting nhu U, H, la ham trang thai cua
hé. Trong qua trinh ma hé thuc h?ién, luo’l}g
nhiét thoat ra hay thu vao dung dé¢ lam bién
thien entropi.

AS >Q/T
-quatrinh TN : AS = Q4 /T
- qua trinh bat TN : AS > Qury /T
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VOI HE CO LAP
 Quatrinh TN AS =0
e QuatrinhbatTN AS>0
— Nghia la entropi tang.

* Trong hé cO ldp, nhirng qua trinh 7 xdy ra la
nhirng qua trinh co kem theo sw ting S.

* Pon vi entropi: cal(J)/mol.K
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DPINH LUAT NERNST
(Nguyén ly 3 cua nhiét dong hoc)
. En:[ropi cua moi dgn chat ciing nhu: mqi hop
chat & dang tinh thé hoan hao & OK déu bang O.

» Bién thién Entropy (AS,) trong céc qua trinh bién doi
cac chat & dang tinh thé hoan hao déu bang khong &
OK.

* Viduy: & 0K phan &ng C(gr)+0,(r) = CO,(r) AS,=0
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* Phan ttr cang phirc tap, S cang 1on.
— Vidu:
S00 = 38.47 , S0, = 49.0, S°0, = 57.08 (cal/mol.K)

e — T
g‘xﬂl‘@ QXTQAQ‘\@&I‘L@J

» Chat cang ran, S cang nhd
— Vidu ¢ 500K :
Sgi = 17, Sy =11.1, Syjncuong=2 (cal/mol.K)
* Nhiét d6 tang thi S tang, nhung p tang thi S giam.
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Absolute entropy, S

Solid

Gas

Boiling
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Temperature (K)
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Tinh AS cho cac qua trinh vat 1y
( Qua trinh thuan nghich )

s*Dua vao hé thirc Boltzman ta co : AS Wc

Vi du - tinh AS cta qua trinh dan nd ding nhiét thuan nghich ciia n mol khi 1y tudng.
Trang thai 1 (n,P,, V,, T,U) — Trang thai 2 (n,P,, V,, T,U)
» W~V hay W ~1/P nén

AS=n.R.Inﬁ=n.R.Ini
1 I:)2
»Hoac theonguyénlyIvalltaco: Q =A+AU=A
A 1¢nRT V.
As=_ dev_ j —n.R.Ln—2
T T 19 V,
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Bién thién entropy ciia qua trinh chuyén pha
Véi qué trinh TN déing nhiét: AS = Q/T

Vi _du: Véi nwoe da, Q,. ¢ 0°C la 1436.3
cal/mol.

= AS = Q/T = 1436.3/273.16 = 5.2583 cal/molK
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Bién thién entropy ctia phan wng héa hoc

V&1 cac phan irng hoa hoc ma AV>0 — AS>0,
con khi AS<0 — AV<O0.

Tinh su thay doi entropi
AS = SC_ SB = ZSsé’m pham ~ ZStéc chat
(Nhan vé6i hé s6 ti lugng)
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aA+bB=pC+qgD
SA SB SC SD

AS,; = CSc + dSp - (aS, + bSp)

* Vidu: Véi phan ing
C (gr) + CO, (k) = 2CO (k)
O 298K ta co
AS®)  =28%0 — (8% + S°:0))
= 2x47.22 —(1.37 + 51.06)= 42.01 cal/mol.K
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Bién thién entropy ciia chat nguyén chat theo nhiét dg
(Qua trinh thuan nghich )

dT
o AS= | n.C, —
AS = J— { N
. b TZ
» Khi C = const, ta c6 AS=n.C_In =

Vi du- tinh AS cua qua trinh dun néng 2 mol nudc 16ng tir
0°C Ién 25°C.Cho bict C,= 75,24J/mol.K

AS = 2.75,24.In(298/273) = 13,18 (J/K)
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Tinh AS cho phén wng hoa hoc & nhiét do bat ky

AS

T, aA + bB -1 cC + db T,
AS(T).q AS(T),,
v ASTl
T, aA + bB — cC + dD T,
s a7
ASripw = ASriow) + | (cCp+dC, )-(aC, +bC, ))T
Tl
.
s dT
ASt,(pw) = ASq(pw) IACP , —
T

Tl
A C, = const »ASy,(pw) = ASyy(pu) + AC,,.In(T,/T))
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THE DANG AP VA CHIEU DIEN RA

CUA CAC QUA TRINH HOA HOQC

Xét qua trinh dang ap, dang nhiét.

Q=AU+ PAV+A’
AS>Q/T — Q<LT.AS

AU+ PAV+A’<T. AS

AH-T.AS< -A’ Pit G=H-TS
AG < -A’ (A’ 20) G- thé dang nhiét dang ap ( thé dang ap)
AG L0 nang luong tu do Gibbs

Phuong trinh co ban cua nhi¢t dong hoc

AG = AH-T. AS
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PIEU KIEN TU PHAT CHO QUA TRINH

PANG NHIET PANG AP

* AG <0 qua trinh tu phat
* AG>0 qua trinh khong tu phat

nhung qua trinh nguoc lai1 la tu phat
* AG =0 h¢ ¢ trang thai can bé"mg.
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ANH HUONG NHIET PO PEN CHIEU DIEN
RA CUA CAC QUA TRINH HOA HOC

Phuong trinh co ban cua nhi¢t dong hoc
AG = AH -T. AS

» O nhiét do thap, |AH| >>|T .AS | nén déu AG phu
thudc vao dau AH.

« O nhiét dd cao, IAH| <<|T .AS | nén dau AG phu
thudc vao dau AS.

ccccccccccccccccc
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Thé ding ap tao thanh tiéu chuan (AGY,,,),,
> 1a bién thién thé ding ap ciia phan ng tao thanh.

» Pon vi kJ/mol hay kcal/mol.

Thé dang ap tao thanh tiéu chuan ciia cac don
chat bén dwoc qui woc bang khong

Vi G 13 ham trang thai nén khi d6i chiéu phan ing AG ddi dau.
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CACH TINH AG

aA+bB=cC+ dD

* AGy55 = 2 (AGCy54), 5dn pham - 3 (AGPqgg), chat dau
* AGY:= AH; (pu) —T. AS%; (pu)
> pu 0 dk chuan, nhiét do 298K

AG®q5= AH 595 (pur) —T. AS® g5 (pur)
» pu o dk chuan, nhiét do T khong cao 1am.

AG®; ~ AH%gq (pu) —T.AS%g5 (pu)
«  AG’ =-RTInK, AG

+  AG=-A’ . =-NEF 1 ’
T max AG\~ /2'
« AG=AG, + AG, 1 3 7 AG,



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Panh gia chiéu hudéng qua trinh trong thuec té
tl‘l’ A60298 pu

+40kJ < AGPq ,,— AG > 0 : trong thuc té phan Wng cé
thé dién ra theo chiéu nghich.

- 40kJ > AGPqq 1, ¢ trong thure té phan tng c6 thé dién ra
theo chi€éu thuan.

-40kJ < AGY%qq < +40KkJ : trong thuc té phan tng dién
ra thuan nghich.

ccccccccccccccccc
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TABLE 19.4 Effect of Temperature on the Spontaneity of Reactions

AH AS -TAS AG=AH-TAS  Reaction Characteristics Example

- £ = Always negative ~ Spontaneous at all temperatures 204(9) — 304(g)

+ - ¢ Always positive Nonspontaneous at all temperatures;  30,(¢) — 205(¢)

reverse reaction always spontaneous

- - + Negativeatlow T, Spontaneous at low T; becomes H,0() — H,0()
positiveathighT ~ nonspontaneous at high T

+ o+ - Positive at low T Nonspontaneous at low T; becomes ~ H,Q(s) — H,0()
negativeathighT  spontaneous at high T
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N6i thém: khi bict hang so can bang K ta tinh
(v6i R = 1.987)
AG®= -RTInK_

Panh gia chiéu huwdéng qua trinh trong thue té

+40kJ < AG®45 ,,, = AG > 0 : trong thure té phan tmg co thé
dién ra theo chiéu nghich.

- 40kJ > AGYqg , : trong thuc té phan tng co thé dién ra

-40

t]

neo chiéu thuan.
KJ < AGPqg 1, < +40Kk] : trong thuc té phan ung dién ra

t]

huan nghich.

ccccccccccccccccc
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