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Biéu dién thanh phan dung dich

» Theo phan mol x;

n.
Xi:_l
,. . A;ntota,l N
V@i hai cau tir A va B:
n n
Xa=—2— ; Xg=—2=;XpatXz=1
A n,+nB ’ B n,+nB ’ A B

e Theo néng dé mol:
Nong d6 mol cia ciu tlr i la sé mol chia ciu tlr i
trong 1L dung dich

n.
C.==
N 14

Biéu dién thanh phan dung dich
 Theo chuan dé mol (n6ng d6 molan) m,

m = —"mY 41000

™ W (g dung moi)

* Hé thurc gitta m; va C;:
Khéi luvgng riéng cta dung dich la p (g/cm3).

m =———— x1000
1000p —C,M,
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Dung dich

Nonh nghta: Dung dich la mot he fiong the
(mot pha) cua hai hay nhieu chat ma thanh
phan cua chung co the thay fioi trong mot
gidi han xac ionh.

Phan loai dung doch

Dung doch ly t66ng:

la dung doch mal cac cau toi cua no co tinh chat ly, hoa
hoc vo cung giong nhau.

Loc téong tac cua cac phan td cung loai va gidia cac
phan to khac loai la nho nhau: f o =fag =Tg5-
Khi cac cau t6 hoa tan vao nhau fie tao thanh dung
doch, khong kem theo mot hieu 6ng: AU = 0; AH =0,
AV =0..

Qua trinh tao thanh dung dich la qua trinh t0/ xay ra
nen AG<0,AS>0

Vi du: dung doch (hecxan — izo hecxan) hoac dung
doch (hecxan — pentan)
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* Dung dich vo cung loang: la dung dich ma thanh
phan cua chat tan la vo cung be so vdi thanh
phan cua dung moi. Nho vay tinh chat cua cac
cau to tuan theo cac fonh luat ly t66ng cua
Henry, Raoult.

» Dung doch théic:

- La dung doch khoing ly t6ong.

- LOc toong tac gida cac phan td cung loai va

gida cac phan td khac loai khac nhau.

- Khi tao thanh dung dich kem theo cac hieu 6ng:
AU #0,AH # 0.

THE BEHAVIOR OF SOLUTIONS

Dung moi A: 1y = kP°,

Dung moi B: ryg = k'P°g

Luong nho dung dich A trong dung moi B:
Fo(a) Xa= kP®

> P, =X,P°y

* Lugng nhé dung dich B trong dung moi A:
> Py = XgP%
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* K&t hop repn = K.P%y Va rgn.Xs = K.Py
- Pinh luat Raoult: P, = X,.P°,

e Tuong tu ta co Py = X;.P%

solution of Ain B

« A-B bond energy is more negative than the A-
A and B-B bond energies:

« Ma Fen) = kP®
> P, = LeA X P =k, X,

Fe(a)
(Pinh luat Henry)

* Twong tu : Pg=KkgXg
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* ViTgp > g NEN Py trong PT trén (trong hoén
hop A va BS sé& nho hon P, trong P, = X,.P°,
(Pinh luat Raoult)

* Theo d/n a =1 khi X; = 1, do d6 chat tan B
tuan theo dinh luat Henry, dung méi A tuan
theo dinh luat Raoult.

* V&i nhiéu chat khi hoa tan trong dung moi, dé
hoa tan cua moi khi trong dung méi ty lé
thuan véi ap suat riéng phan cta khi trén mat
chat long.

e D6 hoa tan thay doi theo nhiét doé va gidm khi
nhiét do tang.

e Xem dung dich bdo hoa cia mét chat khi tan
trong 1 dung mdi ldng. Khi chat khi hoa tan
trong dung méi long, entropi cha khi sé giam
di.

e Theo hé thirc AG = AH - TAS, khi sy hoa tan da
dat dwoc mirc can bang, AG = 0, AH = TAS,
AS< 0 vay AH < 0.

e Su kién AH < 0 bat budc d6 hoa tan phai giam
khi nhiét do ting theo dinh luat can bang cla
Le Chatelier.
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(a) "e(A) > 'a(A) (®) "'e(A) < "(A)
F'd,q

Henry's law

vapor pressure
vapor pressure

1] Xa 1 0 Xa 1

THE THERMODYNAMIC ACTIVITY OF A
COMPONENT IN SOLUTION
Hoatdocuaila: a = ff—
f. 1a &4p suat riénb phan cla i trong dung dich tai T
f°, |4 ap suat riéng phan cda i trong dung méi tinh
khiét tai T

Né&u pha hoi can bang véi pha ldng (ly twéng) thi f, = p,,
ta co:

a =

b
p°;
Ma P; = X;.P°,
Vé&i dinh luat Henry: a; = kX;
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Hoat dd cua cac thanh phan trong
dung dich

* Hoat do cta 1 thanh phan & bat ki trang thai
nao & nhiét dé6 T duoc dinh nghia la ti 1é 4p
suat riéng phan that sy cla chat dé tai trang
thai dé vai ap suat riéng phan & trang thai tiéu
chuan.

The Molar Gibbs Free Energy of a Solution and
the Partial Molar Gibbs Free Energies of the
Components of the Solution

 V&i dung dich 2 thanh phan A-B, nang lugng
tw do Gibbs &@ mot nhiét d¢ xac dinh:
G’ =n,.G, + NGy
G,: nang lugng ty do Gibbs riéng phan cda A.
Gg: ndng lvong ty do Gibbs riéng phan cda B.

e Chia cho n, + ng s& dwgc nang lvgng ty do
Gibbs cta dung dich:
G =X,.G, + X3.G5
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The Change in Gibbs Free Energy Due
to the Formation

(@) The evaporation of 1 mole of pure

condensed i to vapor i at the pressure

(b) A decrease in the pressure of 1 mole of
vapor i from top,

(c) The condensation of 1 mole of vapor i from
the pressure pi to the condensed solution

P
AGg=RT In(z:)

e Nang lugng ty do Gibbs cta i trong dung dich va trong dung
moi tinh khiét dugc cho bdi hé thirc tong: AGy, + AGy, + AG,

« Tuy nhién budéc (a) va (c) duoc tién hanh tai can bang, do d6
AGy=AG, = 0.
e Sy thay déi nang lwgng Gibbs theo quéa trinh 3 budc trén la
pi
AGgy: AG( = RTIn(7)

N P.
hd Maa,:P—;

= AG(b) = Gi(in solution) — Gi(pure) =RT Inai

Sy khéc biét gitra hai G & trén la sy thay déi ndng lwong ty do G
khi thém 1 mol i vao dung dich, luvgng nay dugc ki hiéu: AGM,
AGM,= G;- G* =RTIng,
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* Néu n, mol cda A va ng mol cta B dugc trén dé
tao dung dich tai T va P khong déi:
* Nang lvgng ty do G trwdc khi tron = n,.G% +
Ng.G%
* Nang lugng ty do G sau khi tron = n,.G, + ng.Gg
Sy thay d6i nang lwong tu do gay ra bai qua trinh
tron; AGM
o AGM=(n,.G, + Ng.Gg) — (Ny.G°, + NG.G%)
=Ny(Gp—G®y) — Ng(Gg + G%)
=N, AGM,— ng. AGMg
e Hay AGM=RT(n,Ina, + nglnag)

Vi 1 mol dung dich:
AGM = RT(X,lna, + Xglnag)

 V&idung dich ly tuang: a, =X
5 AGMid = RT(X,InX,, + Xg.InX,)

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


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

* Sy thay déi thé tich sau khi trén la AVM cho hé
co n, mol A va ng mol B la:

AVM = (n,V, + NgVg) — (N, V°, + Ny V°y)
= Np(Va = V) —Ng(Vg + V%)
= nA' AVMA— nB. AVMB

e V@i dung dich ly tudng AVMid = 0 (sy thay doi
thé tich tron 13n cta dung dich ly tuwéng la 0).

Wy

molar volume
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 Entropy sau khi trén (dung dich ly tudng):

M'id
asMid = - (FBGT = R(X,.InX, + Xg.InXe)

OT

* Sy tdng entropy khi tron lan phu thudc s6 mol
ctia cac thanh phan va nhiét do:
AGM= AHM_T ASM
> AGMid=_ T, ASMid
(ly twéng : AHM=0)

] ] ] 1
E -
5 =
b -
x 4q
5
©
% * *
=
2t 1
1-
D 1 1 1 |
A 0.2 0.4 0.6 08 B

Xg
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NONIDEAL SOLUTIONS

* Dung dich khong ly twéng: hoat d6 cda cac thanh
phan khac phan mol.
* Hé sd hoat dé:

Ny
* 7, ¢0O thé'lén hodc nhé hon 1 (y, =1 thi dung dich
tuan theo dinh luat Raoult).
* Néu y; > 1: duong thuc nghiém c6 d6 léch duong
S0 vdi duong Raoult.
* Néu v, < 1: duong thyc nghiém c6 do Iéch &m so
voi dwong Raoult.

|2

1.0 T T T T T T T T T
08 - -
- Raoult's -
law
06 - —~
afe (Gibbs-Duhem) a
= (expenmantall
a
04 - =
" Henry's _l
I
02 - -
0 I i 1 L 1 i ] 1 !
Fe 0.2 0.4 086 0.8 Ni
XNi
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1.0 T T T T T T T T T
08¢ Hﬂ;ﬂ Hr;ys -
p— =
06 i 4, (experimental) .
a .. #¢, (Gibbs-Duhem) — ot
0.4} J
B Ha;:lt‘s [Tl
0.2
0 1 L 1 1 1 1 1 1 1
Fe 0.2 0.4 0.6 0.8 Cu
XCu

e Tang nhiét dé lam giam sy chénh léch gitra dung
dich khéng ly tudng va ly tudng:

* Néuy; > 1: tdng nhiét do lam vy; giam vé phia 1.

* Néuy; < 1:tang nhiét d6 lam y; tang vé phia 1.

* Do d¢6 trong dung dich c6 d6 léch duong, gia tri
clia hé s6 hoat d¢ s& giam khi nhiét do tang.

» Do do, entalpy riéng phan cda dung dich AHMIa
dai lwgng duong, vay qua trinh tron la thu nhiét
(endothermic).

e Trai lai trong dung dich c6 do léch am, gia tri cta
hé s6 hoat d6 sé tang khi nhiét d6 tang. Entalpy
riéng phan va entalpy dung dich am, quéa trinh
tron tda nhiét (exothermic).

13
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(b) |
0 0.5 1

probability of an A-B pair

endothermic solution

GIBBS FREE ENERGY AND
THERMODYNAMIC ACTIVITY

o If the solution is ideal, if a,=X; :

AGM = RT(X,In X, + XzIn Xp)

AGY = RT(X,Ina, + Xz Inay)
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Xp

* Néu dd ly tudng, a,= X, > AGMid= RT(X,.InX,
+ Xg.INXg)
- ¢0 dang duong I

e Néuy,>1vaa >X:G clhahdn hop co dang
duwong Il tai nhiét do T (Iech duong).

e Néuy,<1vaa <X:G chahdn hop co dang
duwong lll tai nhiét do T (Iech am).

- vg trong hé Il >1 >y, trong hé Il

15
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Hba thé cla chat long

1. Chat 1dng tinh chat
Xem 1 binh kin chira chat 16ng A can bang véi
pha hoi p° cua no.
Gia st hoi ly tuwdng, diéu kién can bang la:
H*al) = p°a(K) (P°aT)
V&i * la ki hiéu cta chat tinh khiét.
Ma: L®au peat) = M ag atmn) T RTINP®
P°,:Ap suat riéng phan ctia A
Vay ) = 1 ag aamm T RTINP®,

Hba thé cla chat long

1. Ho6n hop léng
Diéu kién can bang :
1) = 1K)
V&i pyla ap suat riéng phan cta A va hoi la ly
twdng, ta co:
Ha(K) = 1°a(K) + RTINp,
H*a(l) = ua(k) + RTINp®,
Suy ra pu(l) = u%s + RTIN(pA/p°)
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V@i dung dich ly twéng: xi =

> ua(l) = p°s + RTINX

= pa(l) = p°s + RTIng,

* Ma hé s8 hoat d6: ;=

Pi
PO

* V&idung dich that: x dugc thay bang a

> (D) = p°, + RTIna, + RTIny,
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