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QUA TRINH THUAN NGHICH VA

BAT THUAN NGHICH

 Tinh ch ét cua > Toacum ) Tovaaw
qua trinh thuan I
nghich: @
>Xay ra voitoc 0 b
vO cung cham.
»(CoOng hé sinh ra
la cwc dai.

EOS



Cac qua trinh dwoc xem gan nhw 1a

qua trinh thuan nghich

»Qua trinh chuyén pha & ding diéu kién
nhiét d6 va ap suat chuyén pha.

»Qua trinh tang hay giam nhiét dé v6
cung cham.

> Qua trinh dan n& dang nhiét v cung
cham cua khi ly twéng.

»Cac phan trng hoa hoc dién ra & rat gan
v&i diéu kién can bang.



XAC SUAT NHIET BPONG W

Xac suat nhiét dong W

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



Xac suat nhiét déng W
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Xac suat nhiét dong W l1a thwéc do dd hon loan cua hé.



1. KHAI NIEM VE ENTROPY

* 1.Dinh nghia
« 2.Entropy tiéu chuan
» 3.Tinh chat



Trong hé c6 lap, qua trinh khuéch tan dién ra
theo chieu hwéng lam tang dé hon loan cua hé

Tw phat

—_—>

AH=0

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

Khéng ty phat

—>



Qua trinh néng chay, bay hoi tw dién ra theo
chiéu hwdng di tir trang thai cé d hén loan thap
dén trang thai cé dd hon loan cao.
co AH >0

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

AH chwa thé xem la dai lwgng tiéu chuan dé tién doan
chiéu va gi®i han qua trinh.



Entropy

Entropy (S) l1a thwéc do dé hon loan trang thai cua hé.

HE THU'C BOLTZMANN

S=khnw =2 mw
N,
Wo— Entropy 1a ham trang thai

LVDWIG

| PO Dasmnss.  Entropy 14 thong so dung d9.

K- hang s6 Boltzmann
=1.38 x 10-23 J/K

W- xac suat nhiét dong

S= RInW (tinh cho mét mol chat)



o khong do tuyet doi (0K) moi don chat cling nhw
moi hop chit & dang tinh thé hoan hao déu c6

entropy bang khéng.

Bién thién Entropy (AS,) trong cac qua trinh
bien doi cac chat & dang tinh thé hoan hao
déu bang khéng & 0K.

Vi du: & OK phan (ng C(gr)+O,(r) = CO,(r) AS,=0



ENTROPY tiéu chuan S0,

» Trang thai chuan 1atm, nhiét dé 25°C
« Ky hiéu S%,44

* Don vi J/mol.K hay cal/mol.K

* 1 cal/mol.K= 14d.v.e



TINH CHAT ENTROPY

Hé cang phtrc tap, phan t&r cang phirc tap
thi entropy cang lon.

* Vidu: §9%45(0) < S%45(0,) < §%45(0;)
S5%95(NO) < §89,54(NO,)
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Doi v&i cung mot chat thi & cac trang thai ran, 16ng, khi
entropi co gia tri khac nhau va tang dan.

S(ran) < S(léng) < S(khi)

H,O(long) 69.91
H,O(khi) 188.8




ENTROPY TIEU CHUAN O 298K

Chét S°,., (J/Mol.K) | Chét S°,., (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
(k) 260.6 CH,(k) 186.3
Na(r) 51.5 C,H,(k) 229.5
K(r) 64.7 C,H,(k) 269.9
Cs(r) 85.2 C,H, (k) 310.0




Nhiet do tang lam tang entropy,
ngworc lai ap suat tang lam giam entropy

* §%45H,0 (I6ng) < §%45H,0 (Iong)

* S,400H,0 (khi, 3 atm ) < S,,,H,0 (khi, 1atm)
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Solute Solution

L |
i
Swstermy at Ty Swywsterm at ¥ (s = T )

Phan (rng hoa hoc
C(gr) + CO,(k) = 2CO (k) ; An=1>0 — AV >0 — A5, >0

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



Entropy la tiéu chuan xét chiéu trong hé cé lap

Tronghé colap,Q=0— AS =0

Qua trinh bat thuan nghich tw xay ra coé kém theo
sw tang entropy AS > 0, khi entropy‘dat dén gia tri
cwc dai thi hé sé ¢ trang thai can bang.



Tinh AS cho phan trng hoa hoc

ASOT(pU’)= Z SOT(pu,)(Sén phém) - Z SoT(pU’) (Chét déU)




THE DANG AP VA CHIEU DIEN RA

CUA CAC QUA TRINH HOA HOC

Xét qua trinh dang ap, dang nhiét.
ENTANPI H & ENTROPI S — chiéu hwéng cta qua trinh

P3tG (H,S)
G- thé dang nhiét dang ap ( thé dang ap)

nang lwong tw do Gibbs



MOI TRUONG Hé cé 1ap = méi trwérng +

t One phan (g héa hoc
o AS =AS . +AS_.20
2 ’ co |ﬁp mtr pw =
PHAN UNG
(Pang nhiét, dang ap)

ASmtr = thr/ 1= 'qu,/ T

Q,, =AU+P.AV+A’=AH ,+ A’ ; (A20)



Ascé lap = ASmtr + Aspu’ 20
(AH,, + A’)IT+AS_, 20
PitG=H-TS AH,-T.AS_ ,S-A’
AG,, < -A’;(A20)

—> AG,,, =0

Phwong trinh co ban cua nhiét déng hoc

AG = AH -T.AS



DPIEU KIEN TU PHAT CHO QUA TRINH

DANG NHIET DANG AP

« AG <0 qua trinh tw phat
* AG >0 qua trinh khong tw phat

nhwng qua trinh ngwoc lai la tw phat
« AG =0 hé & trang thai can bang.



ANH HUONG NHIET DO DEN CHIEU DIEN
RA CUA CAC QUA TRINH HOA HOC

Phwong trinh co’ ban cua nhiét déng hoc
AG = AH-T. AS

» O nhiét d6 thap, |AH| >>|T .AS | nén dau AG
phu thudc vao dau AH.

» O nhiét 6 cao, |AH| <<|T .AS | nén dau AG
phu thudc vao dau AS.



AG = AH -T.AS

AH AS AG Két luan
- + - Tw phat
+ - + Khong tw phat
: : Tthap - |Tw phat
T cao+ |Khong tw phat
+ 1 T thap + |Khéng tw phat
Tcao- |Twphat




Thé dang ap tao thanh tiéu chuan (AG,,),,

> 1a bién thién thé dang ap cta phan rng tao
thanh.

»Don vi kJd/mol hay kcal/mol.

Thé dang ap tao thanh tiéu chuan cia cac
don chat bén dwoc qui wéc bang khong

Vi G la ham trang thai nén khi déi chiéu phan rng AG déi dau.




CACH TINH AG?

Phan trng hoa hoc: aA+bB=cC+ dD
e AGOs05 =Y (AGY,05), 58N pham - Y (AGP,4), chat dau
» pw & dk chuan, nhiét 6 298K
AGP95= AH® g (p1r) —T. AS®y94 (pUP)
> pw & dk chuan, nhiét dd T khdong cao lam.
AGYr ~ AHOqq (pw) —T.AS,95 (p1P)
. AG% = -RTInK,, AG
2

«  AGY=-A’ _=-nEF 1
max \ /
. AG = AG, + AG, AG, 37 aG,




Panh gia chiéu hwéng qua trinh trong thuc té tiv
AGO298 pw

+40kJ < AG® 208 pur — AGagg > 0 : trong thirc té phan
trng co6 thé dién ra theo chiéu nghich.

- 40kJ > AG? 208 pur — AG29g < 0 :trong thirc té phan
trng c6 the dién ra theo chieu thuan.

- 40kJ < AGY,45 < +40kJ : trong thwc té phan trng
dién ra thuén nghich.



