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Dai lwgng mol riéng phan

* V&i 1 dung dich : mi cau tlr déng gop vao cac
thudc tinh cda dung dich nhitrng dai lwgng mol
cO tri s6 khac vdi tri s6 cia moi cau tir khi
dirng riéng 1 minh.

e Dai lwgng mol riéng phan: dac trwng cho cau
tlr d6 & trang thai dung dich.

e Cac dai lwgng mol riéng phan nay thay déi vai
thanh phan cda dung dich.

« Khi thanh phan cau tao hay khéi luvgng cla hé
théng thay d6i, cac dai lwgng khuéch d6 nhu U,
H, S, A, G... cOn tuy thudc s6 lvgng clia maoi ciu
tir.

* Nguoi ta dua ra khai niém: Dai lwgng mol riéng
phan la phan déng gop cGa 1 mol cdu t&r i vao dai
lugng khuyéch d6 X cua dung dich & trang thai
cho san (&p suét, nhiét dé va nong dé khdng doi).

* They nghia d6 c0 thé viét:
X=2nX;
e Trong dé, n, la sé6 mol cda cau t& i trong dung
dich.
» Xladailugng khuéch do cta dung dich.
* X;la dailvgng mol riéng phan cla cau tur i.
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e VD: 1 mol nuwdc co thé tich 18cm3 va 1 mol
etanol thé tich 58cm3. Néu tron % mol nuwdc
va ¥ mol etanol, thé tich dw doan la 38cms.
Thé tich do dwoc thuc té 1a 37,1cm3.

. Xet hé gom nhleu cau t&r c6 s6 mol twong

lan,,n, .thi mét dai lwong dung

do khuech do bat ky X déu c6 thé biéu dién
dwéi dang ham sb nhw sau:

X=X(T,P,n,n,..)
« LAy vi phan toan phan cta X ta co:

o o o
AX= (32)pn AT + (52)10 0P + Z(5=)prg Ny (%)

« OT, pconst, ta co:
Ox
de,p: Z:(%)p,T,nj dni (**)
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* Ta ky hiéu X mol riéng phan clia clu t&r i la X, va
dwgc dinh nghia bang biéu thurc:

ox
Xi = (E)T,p,n

e Vay PT (**) tr& thanh:
dXp,= Z(Xdn)

« DPai lwgng mol riéng phan 1a s6 do anh hwéng cla
sw thay doi s6 mol cua mét cau t&r dén dung dé
chung cua hé.

Dai lwgng mol riéng phan

* X, biéu dién phan déng gép vao dai lugng X
khi ¢6 1 mol i duwgc thém vao mot luvgng 1én
dung dich.

X, chi tuy thuéc T, P hay thanh phan cta hé
théng.
o O diéu kién dang nhiét va dang ap :
Xrp = MKy + MKy + NgXg + . = 20X
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e Thé tich mol riéng phan (partial molar volume):

ov
Vi = (a_n) TPn
Vip Vi + 0,V + Navg + . = 20V,

Excess Volume
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Thé tich V cba dung dich khdong bang téng thé
tich ctia cac cau tlr riéng lé & dang nguyén chat.

O 1 bar, 25°C, trén 100ml ruou etylic va 100ml
nuwdc thi thu duwec dd 190ml.

Hoa tan etyl iodur va etyl acetat thi c6 sy tang thé
tich.
Thé tich mol riéng phan V, clia cdu t&r i cho biét
thé tich V cha dung dich bién thién bao nhiéu khi
thém 1 mol i vao mét lugng Idn dung dich cé
thanh phan da cho, & p, T khong déi.
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Thé tich mol riéng phan

e Khi thém dn, chat A va dng chat B vao hén hop,
thé tich hon hop s& thay d6i mét lvgng dV 1a

dv= (g_:q)T,p,ndnA + (Si_VB)T,p,n dnB
=V,dn, + Vgdng
e Nhu vay khi biét thé tich mol riéng phan cua
thanh phan hon hop, ¢ thé tinh dwoc thé tich
téng V ctia hon hop:
V=n,V,+ngV;

e X&c dinh thé tich cta dd gém 0,4 mol metanol
vfa 0,6 mol nwéc. Biét rang & diéu kién nay,
thé tich mol riéng phan cia metanol va cua
nwdce lan luot la 39 va 17,5 ml/mol, con thé
tich mol twvong ng la 40,5 va 18 ml/mol.
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Céac dai lwgng mol riéng phan khéc
 Thé tich mol riéng phan :
V, = (%) pn ONe phase system
e NOi nang mol riéng phan :
U = (%) 1pn ONe phase system

V=2ZnV, one phase system
U=ZnU, one phase system

Céac dai lwgng mol riéng phan khéc
* Entalpy/entropy mol riéng phan :
H; = (%) TPn 5= (%) TPN
 Nhiét dung/nang luvgng ty do mol riéng phan :

oG oP
G = (%) TPn Cpi = (%) PN
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Hé thic Gibbs-Duhem

« Trong diéu kién dang nhiét, dang ap, dung d6 cla

hé bang tong dung d6 riéng phan cua Cac ciu tur:
Xrp =N Xy + Xy + NgXg + L = 20X,

e Lay viphan:

dX;p = dnyX; + dnyX, + dngXs + ... ndX; +

n,dX, + nydXs+ ...

dX;p = Z Xidn; + ZndX;

* Theo dinh nghia & trén: dX;, =  X,dn,

* Vay trong diéu kién dang nhiét, dang &p, tong vi
phan cac dai lwgng mol riéng phan cda hé bang
khong:

2n;dX;= 0 (hé thic GIBBS-DUHEM).
 Chia 2 vé cho Zn;clia hé, ta duwoc: ZxdX;=0

Hé thuic Gibbs-Duhem

* Vay & P, T khdng doi:
~ndX;=0
e Hé thirc GIBBS-DUHEM khdng dinh rang khi thanh
phan hé théng thay d6i, X; thay d6i nhung sy thay déi
khong hoan toan déc Iap véi nhau.
e Hé 2 cautl:
n,dX; + n,dX,=0
e Véin=nl+n2
* Ma theo dinh nghia:

n, n, _
X, + X, = 0

X,0X; + x,dX,=0
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Cach do dai lwgng mol riéng phan

1. Dung gian d6 Via)
a/ Gian d6 X;p theo n,
Do tri s6 X;p (ng véi nhiéu
tri s6 n, khi ¢6 dinh n;. V&
dudng biéu dién X;p theo
n,. Hé s6 goc cla tiép tuyén
voi duong biéu dién & tri s6
nao cua n, cho trj s6 X,
tuong &ng vai néng do ay
cla cau ti.

Khuyét diém: kho vé chinh
Xac tiép tuyén.

Volume, V

¥ ) b
0  Amountof A, n,
Figure 52

Physical Chemistry, Eighth Edition
©2006 Peter Atkins and Julio de Paula

Nang lwgng ty do mol riéng phan
(Hoa thé - Chemical Potentials)
» Hoa thé la nang luvong ty do mol riéng phan
(thé dang ap mol riéng phan), duoc Gibbs
dinh nghia bang hé thirc sau:

oG
Hi = N E __—
ONi/ 1 pN B| T )
iy 5|
 u; la hoathé cha cau tur i. o
 Taco:
G = nppa + Npig | :
Ea b
0 Composition, n,
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Nang lwgng ty do mol riéng phan
(Hoa thé - Chemical Potentials)

e Tuwong tu, cO thé dinh nghia hda thé qua cac ham
dac trwng khac:

ou OH oG

Wi = (a)s,v,n - (%)S,P,n - (%)T,P,n

« Hba thé con dic trung cho kha ning sinh cong
cla cau tlr trong hé, dac trung cho tinh khéng
bén cha ciu tl: ciu tl&r s& tv di chuyén tir trang
thai c6 hoa thé cao dén trang thai c6 hoa thé
thdp hon. Tinh chat twong tu cac thé khac (thé
nang, dién nang...) nén duoc goi la hda thé.

7 ~ ? 7 ~n
Y nghia cua hoa thé
Gia str cau tlr i cia hé théng cO 2 tri sé w, va g khac nhau
trong 2 vung A, B cdia hé théng. Khi c6 dn; mol cta i di chuyén
tlr A sang B & diéu kién ddng nhiét, dang ap, ta co:
dGrp = pia(-dny) + pyg(dny)
dGyp = dn; (kg - 1in)

Vay sé& c0 bién d6i xay ra ty nhién néu (ug- pip)<0 hay pia > wg
Vét chét di chuyén bdt thu@n nghjch tir ving c6 w cao dén
vung c6 i thap.

Vé mat phan ng hda hoc, hda thé con do Iwong tiém ndng
cho phan trng h6a hoc cla ciu tir dy.
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Nang lwgng ty do mol riéng phan
(Hoa thé - Chemical Potentials)
» Khao sat nang lvong ty do cta hé théng ta co:

46 = (§2)en AT + (g 0P +2 (5)pn Aty (4

Hay
oG oG
dG = (5 )Pn dT + ( )Pn dP +2“Idn
e Ma
oG oG
(E)P,n =-S (S_P)P,n =V
* Vay:

dG = 'SdT + VdP + Zuidni
dGpy = Zpydny

Tuwong tw, cac phuong trinh nhiét déng co ban
cta qud trinh thuan nghich c6 thé viét:

dU =TdS -pdV + Zu,dn,

dH = TdS -Vdp + Zp,dn;

dA =-SdT -pdV + Zp,dn;

dG =-SdT -Vdp + Zp,dn,
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Pac tinh cha hoa thé

Taco: G=H-TS=U+pV-TS
Hay: U=-pV+TS+G
dU =-pdV - Vdp + TdS + SAT + dG
Ma dG = Vdp — SdT + Zudn,
Suy radU = -pdV + TdS + Zp,dn;
Vay tai thé tich va entropy khong déi, ta co:

0
dU =Zudn; hay w, = (a_:l-)v,s,n

Moi lién hé gitra cac dai lwgng mol riéng phan

» Taco:
G=H-TS
oG OH 0s
(%)T,P,n - (%)T,P,n - (%)V,S,n
=G =H-T5
e Nhu d3 biét;
0G
(E)P,n =-S

11
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Moi lién hé gilra cac dai lwgng mol riéng phan

0G
(E)P,n =-S
Do do:

0s 0 ,0G 0 ,0G
(5,0 = (525 en = (575, Jrpnlen

0s
G = (%)T,P,n =

OL; 0Gi
(e = (5o)en =S,

Chemical Potential

Temperature, T
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Moi lién hé gilra cac dai lwgng mol riéng phan

Tuong tu (g—ﬁ)nn =V

Do dé:

“(En = GaoDoan = (GG ok
Viz (D)

6= (=

OL; 0Gi
= G =V,

|
K O v
5+ —
= aP
[ k]
E 1
o |
o N
Al |
E
{4 k]
=
2 gl
Gas ~I! Liguid
Stable '! Stable
|
PE
Pressure
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Moi lién hé gilra cac dai lwgng mol riéng phan

Tom lai ta co:

Py, =5, (R, =v
lvh

[ é\T)]P hz

2y, =G

Tri sO6 cia héa thé u

Taco
dw, =-sdT + vidp
O diéu kién déng nhiét, dT =0 suy ra dy, = vdp
Néu p° = 1 atm thi p° [a héa thé chuan
Vé&i chat 1dng va ran:
p=p’+V(p-p°)
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Tri sO6 cia héa thé u
* V&ikhily twdng:
v==
P
_ P
nw=p’+ RTInPO

e Néup®°=1latm:
u=p’+RTInP

« Tinh chat 1: Nhitng phwong trinh viét cho thé dang
ap mol deu co thé viét twong tw cho hoa thé. Voi 1
mol khi ly twdng, ta c6 phwong trinh:

GP=G°+RTInP

* nén twong ty ta co:
w; = p%i(T) + RTInP;

« Ap suat P, cua cau ti i trong hén hop khi ly
twong L, ( ) dwoc gO| la thé hoa chuan cla céu
t& i, bang thé hoa cua cu tlr i khi P,= 1 atm va la
mét dai lwgng phu thudc vao nhiét d(_)

15
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Tri sO6 cia héa thé u

* V&icau tir khiii trong hon hop cla khi ly tuéng:
= pe(T) +RTIn(x)

* Véikhithat:
i = u° + RTInf;
Vai f; =vip;
i = u° + RTInP;+ RTIny;

SUY 1a L tnae = Mi g weng + RTINY;
RTIny; do d¢ léch gitra khi that va khi ly tuwéng.

« Tinh chat 2: Trong diéu kién dang nhiét, dang
ap, thé dang ap cla hé bang tdng hda thé cla
Cac cau tlr tao thanh hé.

G =2y,

V@i hé 1 cdu tlr thi G = nu nghta la hda thé trung

vé&i thé dang ap mol.

o Tinh chat 3: Trong 1 hé dang nhiét, dang ap,
téng bién thién hoa thé bang 0.

2ndw,=0
2xdu=0

16
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Bién dai clia G, H, S, V khi ¢o su trén 1an
khi Iy tuéng

1. AG tron 1an
Ap dung hé thic:
AGtrcfm 13n — anTInxl + anTlnXZ
V@i n=nx; ; N,=NX,
suy ra

AG = NRT (X,Inx; +x,Inx,)

tron 13n
Téng quat va&i nhiéu cau tur:
AG = NRT Zx;Inx;

tron 1an

Bién dai clia G, H, S, V khi ¢o su trén 1an
khi Iy tuéng

2. AS tron lan

Vi AGtrtf)n lAn = GZ B G1
AStrtf)n 5n = ~ (SZ B Sl)
Suy ra
S, 5015, = NR ZXiINX;
3. AH trén 1an
Vai: AGtrén 5n — AHtr@n EL TAStrcf)n 1an
Suy ra
AHtré_‘)n I5n 0
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Bién dai clia G, H, S, V khi ¢o su trén 1an
khi Iy tuéng

4. AV tron 1an

- _ 0AG,, _
VOL AV|t - (a_Pl)T’n - O
Vay

AVtré_‘)n 15n = 0
Két luan :

Sy trén 1an khi ly twéng khong di kém sy thay
ddi thé tich va sy trao d6i nhiét luong.
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