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I. QUA TRINH THUAN NGHICH & KHONG
THUAN NGHICH

Qud trinh tu xay ra & Qud trinh khong tur xay ra
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Chi€éu hudng tu xdy ra cla qud trinh :
- Ning lugng phan bo déu hon

- Vat chaat phan bo déu hon
>HON bON HON

An impossible
result

Solution f.‘-_
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Qud trinh cdan bang: 1a qua trinh bao gdm mOt diy lién
tuc nhUng trang thai cin bang.

Qud trinh thuan nghich (TN) 1a qua trinh khi di tu
trang thai (TT) cubi tr& vé TT thi dau, hé lai trdi qua
ding c4c TT trung gian nhu khi né6 di tU TT dau dén TT
cudi va khong gy ra mOt bi€n dOi nio trong hé ciing
nhU moi truong.

Qud trinh bat thu@n nghich (BTN) 14 qua trinh khong
c6 day du cdc dac tinh trén.
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Dac di€ém cUa qué trinh TN:
La mOt day lién tuc céc trang thdi cAn bang n(A?'i tiép
nhau (nghia la: qua trinh TN la qua trinh can bang)
Cong hé sinh cuc dai, cong hé nhan cuc tiéu.
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Trong thuc té',7 cdc qud trinh g@n voi TN ciing
dugc xem 1a TN dé xay dung cdc hé thUc nhiét dOng
1uc hOc.

Cdc QUA TRINH CHUYEN PHA xdyra & T va p
chuyén pha
Cac QUA TRINH TANG/GIAM NHIET PO vb cung

cham bang cach cho t1ep xtc 1an lugt véi cac ]
nguOn nhi€t c6 nhiét d0 chénh 1&ch khong ding ké

Cac PHAN UNG HOA HOC xdy ra @ diéu kién rat
gan vOi di€u kién can bang
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I1. NGUYEN LY 2 CUA NHIET
PONG LUC HOC

Nguyén 1y 2 t6ng két céc kinh nghiém vé chiéu
hudng xdy ra cUa cic qua trinh, s€ dugc ap dung
vao héa hoc d& XET CHIEU VA GIOT HAN CUA
QUA TRINH.

Nguyén 1y 1 tOng két cic van dé vé NANG
LUONG trong qua trinh.
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1. Dinh nghia entropy:
Thong s6 nhiét dOng hoc ddc trumg cho d6 hOGn don 1a
ENTROPY, S

Bién thién entropy S = Nhiét rit gon cla qud trinh
thuan nghich:
. g . AS — % (2. 1)

T
) O
Qua trinh vo cting nho: dS = %
@ AS = ‘Sé)rﬂ (2.2)

Don vi: Cal/mol.K = don vi entropy (ky hi€u: dv.e), hay
J/ mol.K.
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So séanh v6i qué trinh bat ky:

4S = i > iV Ay = A > Agry)
T T

, o]
hay viét gon lai: d$ é hay AS 53 (2.3)
T

Trong do:
dau “=* Ung vOi qud trinh thudn nghich
dau “>“ Ung vGi qud trinh bat thu@n nghich
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2. Tiéu chudn xét chiéu trong hé cé lap
Néu hé co lap tic 12 Q = 0, ta c6:
S 0 hay dS 0 (2.4)
=> Néu qu4 trinh 12 thu@n nghich:
dS=0 hay S =const
= Néu qud trinh 13 bat thudn nghich:
dS>0 hay S tang

Qua trinh BTN trong c:hl‘mg muc nao do déu la tur xay
rava S ting dén cUc dai

(hay dS =0va d*S <0 ).
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Ding S d& XET CHIEU TRONG HE CO LAP:

- Neau dS > 0 (S taéng ): Quau trinh tov xaiiy ra
(baat thuadn nghoch)

- Neau dS =0vag d*S <0 |Quau trinh nait caan
baeng

thuadn nghoch

Nguyeén ly 2:
C4c qua trinh tU xdy ra trong hé co 1ap ludn theo
chi€u hudng 1am ting entropy.
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LuUuy:
Tiéu chudn xét chi€u trén dudc dp dung voi hé cé
lap.
Ta c6 thé dung S thay cho dS dé xét chi€u cUa qua
trinh.
V&i hé khong co lap c6 thé ghép moi truOng vao 1ap
thanh hé c6 1ap 10n:

Q o5
ASCOW: ASheél- ASmol@M& AShe&# @ )

(Moi truong 1a mot hé vo cung 1on luén ¢6 T =
const, C = , qua trinh dOi vGi n6 luén la thuan
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=> Hé 6 1ap bao gbm:
hé con & mdi truGng xung quanh

subsystem

subsystem

subsystem + surrounding = isolated system

(a) Thermal contact (b) Thermal + mechanical contact
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0, (gas) H, (gas)

2 H(K) + O,(K) > 2 H,0(L)
AS°, = -326.9 J/K
AS®, i wutme = +1917 JK

o AS° e = +1590. VK .
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3. Tinh ch@t théng ké cUa entropy:
S 13 ham trang théi, c6 tinh chat cOng tinh:
S=S+ S,+...+S5_ = S

1

S 12 ham cUa x4c suat nhiét dong W: S = f(W)

Xéc suat nhiét dOng 1a tOng sO trang thdi vi md Ung voi
mOi trang thai vi mo6 cUa hé.
Néu hé gbm N ti€u phan dugc phan bd & n mUc ning

luong khac nhau thi:
We e
__ngszmNn!__“ N W thudng rat 16n (W >> 1).

1

1=1
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Néu hé gOm n hé nhd, thi xdc suat nhiét dOng cUa
toan hé 1a tich cUa cdc W, :

n

W=W, W, W,. W = W

1

bS = @; @(Wi) hay S =f§ Wi§ @(Wi)

Ham c6 tinh chat nhu trén phdi 1a ham logarit.
= Ta dugc heé thuc Boltzmann: S =Kk InW

(k = R/No: hang s0 Boltzmann - No : sO Avogadro)

W
=> Bién thién entropy: OS5 =3, =35, =k ln#

1
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Y nghia thong ké cla nguyén 1y 2:
Xdc suat nhiét dOng 12 dai lugng dac trung cho do
hon d6n, nén S dugc dung 1am thuGc do dO hOn dOn
cUa hé.

m MOt qué trinh s@ tU xay ra theo chi€u :
TU trat tU dén hOn dOn.

TU khong dOng nhat dén dOng nhat.

TU XS nhiét dOng nhd dén XS nhiét dOng 18n.
TU entropy nh® dén entropy 16n.
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Table 19.1 * Some Standard Molar Entropy Values

at 298 K

Entropy, 5° Entropy, S°
Element (J/K - mol) Compound (J/K - mol)
C{graphite) 5.6 CHs(g) 186.3
C{diamond) 2.377 CoHg(q) 229.2
C(vapor) 155.1 CsHs(g) 270.3
Cais) 41.59 CH3OH( ) 127.2
Ar(g) 154.9 CO(q) 197.7
Ha(q) 130.7 COz(q) 213.7
0(q) 205.1 H.0(q) 188.84
MNaig) 191.6 Ha0( () 69.95
Fo(1) 202.8 HCl(g) 186.2
Cla(g) 223.1 NaCl(s) 72.11
Braf ) 152.2 Mg0(s) 2f.85
I.(s) 116.1 CaCOqfs) 1.7
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