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l. Dung dich va cac tinh chat cta dung dich chat
khéng dién ly

1.1. Hé khuéch tén

Chat phan tan/Chat

M6t hay nhiéu chét c6 kich thuée nhé )y Fhubeh tn

phan b vao

Mot chatconlai  mmmmp MOi trudng phan tan

> Phan loai:

v’ Hé phan tan thé (hé lo ling): d >100um
v’ Hé phan tan cao (hé keo): 1um < d < 100um
v’ Hé phan tan phdn tir - ion (dung dich thuc): d < 1um



Cac loai hé phan tan thwong gap

He phan | Kich co hat phan| 7 oo | Chét phan tan Tén goi hé
tan tan (um)
Long Ran Huyén phu
Long Long Nhi tuong
Long Khi HE bot
Tho d>100 Khi Long Suong mu
Khi Rin, khi Hé bui/Hé khoi
Ran Khi .
7 . Vat thé xop
Ran Long
Khi Ran, Long Keo khi
Keo 1< d <100 Long Rin Keo léng
Rin Khi, ran Keo rin
. Rin Rin Dung dich ran
Du?}?uzhch d<1 Long Long, ran Dung dich léng
' Khi Khi, hoi Dung dich khi




Moi truwong phan tan: khi

Hé swong mu Heé khoi bui




Moi truwong phan tan: khi
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H¢ Long — long

H¢ nhii twong Hé keo long —16ng  Hg dung dich that
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M0i trwong ran
Gemstones o

Hé keo Léng — riin Hé dung dich rin
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H.,O - solvent

1.2. Dung dich that

% Dung dich 1a mot hé dong thé
gom 2 hay nhiéu chat ma thanh
phan c0 thé thay d6i trong mot gidi
han rdng.
% Chat phan tan: chat tan

» MOi trrong phan tan: dung moi
% Thuc té khéng phan biét dugc
dung méi va chat tan, thuong thi
dung mdi dugc Xxem Ia chat c6 mat
nhiéu hon trong dung dich.

¢ @

1)

¢ @



1.3. Nong do dung dich
 Luwong chat tan tinh bang khoi luong (m — g), s6 mol (n —
mol) hay duong luong gam (a — dlg)
tan trong
» 1 khoi lwong dung dich (my, - lkg dung dich) hay dung moi
(My, — 1 kg dung mdi) hay mot thé tich dung dich (V44 — 1lit)
« Nong d6 cang cao luong chat tan trong dung dich cang nhiéu




Céac dang ni“)ng do dung dich thwong gap

A . A r e Anh huéng
Dang nong do Cong thire tinh cita nhiét do
Phan tram A
: : C.% — 0
(Phin khéi lugng) | 170" Zm <100% Khong
n.(mol)
A A Cy =— 1000(ml /1 :
Noéng do mol M TV (mi) (mi/1) Co
; a,(d1g)
Nong do duong luong | Cn = ) 1000(d 1g/ 1) C6
dd
A n;(mol) A
Nong dd molan C,= - 1000(g / kg) Khong
dm
: : n;
Noéng d6 phan mol N =<— Khong




1.4. Ban chat qua trinh hoa tan: Qua trinh hydrat héa

Luwc hut ion
trai dau
-

Lop vo nuoc

Lién két
hydro




Bidn chat qua trinh hoa tan

Qua trinh hoa tan 14 qua trinh twong tac gitta dung méi va chat tan
vira cO ban chat hoa hoc vira c0 ban chat vat ly.

Bdn chat vat 1y : luc hit tinh dién, twong tac ludng cuc — ion, luc
Van der Waals, pha v& mang tinh the, khuéch tan chat tan vao dung
moi. Qua trinh vat ly goi chung la qua trinh chuyén pha.

Bdn chat hoa hoc : tuong tac & B

cho nhan, lién két hydro, tao o %Y
hop chat ho4 hoc mdi (solvat- o e
hydrat). Quéa trinh ndy goi » & 8.7,

chung la qué trinh solvat hoa. ;9; - B &
D .
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1.5. Can bang trong dung dich bio hoa

1.5.1. Do tan (S, mol/L hodc g/L) (hay do hoa tan)

Khi qua trinh hoa tan dat dén can béng, dung dich thu dugc s€ chira
tbi da chat tan & nhirng diéu kién bén ngoai (nhiét dd, ap suét) Xac
dinh trang thai cin bang d6. D6 1a dung dich bao hoa.

Nong dj chit tan trong dung dich bdo hoa ¢ diéu kién xdc dinh goi
la do tan.

P tan tinh bang s6 gam chat tan trong 100 gam dung moi.

Ky hiéu do tan : S

S )10 : chat dé tan.

S ( 1: chat khé tan.

S <0,001 : khong tan.




Qua trinh hoa tan va can bang hoa tan.

Sy hoa tan bao gom hai qua trinh: vdr Iy: chuyén pha
hoa hoc: solvat hoa

Hoa tan
Tinh thé chat A - > Dung dich chat A
K&t tinh

Nong d6 chat tan trong dung dich

Nong dd chat tan trong phan chua tan



Kha nang hoa tan ruwou trong nwoc

cong thuee Tén D¢ tan trong nuoc (9/100 g)
CH,OH methanol Tan vO han

CH,CH,OH ethanol Tan vO han
CH,(CH,),OH | propanol Tan vO han
CH,(CH,),OH | butanol 9
CH,(CH,),OH | pentanol 2.7
CH,(CH,).OH | hexanol 0.6
CH,(CH,),OH | heptanol 0.18
CH,(CH,),OH | octanol 0.054
CH,(CH,),OH | decanol Khong tan




Kha nang hoa tan cua NacCl trong cac dung moi

Dung moOi Tén dung moi | ¢ tan S (9/100 g dung moi)
H,O Nudc 35.92
CH,OH methanol 1.40
CH,CH,OH ethanol 0.065
CH;(CH,),OH propanol 0.012
CH,(CH,),OH butanol 0.005
CH,(CH,),OH pentanol 0.0018




1.5.2. Nhiet hoa tan

Su thay doi cac tinh chat nhiét dong khi tao thanh dung dich

A
. . . J )
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Su thay doi cac tinh chat nhiét dong khi tao thanh dung dich
- Quatrinh hoa tan sé tu dién ra: AG,, = AH, - TAS, <0
Hoa tan khi trong long:  AH, = AH, + AH

sol

<0 <0 —> AH,, <0
ASy = AS , + ASg
<0 <0 —> AS,, <0
— AGht <0/>0
Hoa tan rin trong long: AH,, = AHCp + AH_
>0 <0 — AH,;<0/>0
ASy = AS,, + AS,
>0 <0 —> AS, <0/>0

— AG,,<0/>0



1.6. Tinh chat ciia dung dich loing

1.6.1 Ap sudt hoi bio hoa ciia dung dich:
CO6 cac can bang sau:

Dung moi <> hoi dung moi (P,)

Chat tan i <> hoi chat tan (P, )

Ap suat hoi trén bé mit dung dich:
P=2%P;i=2%xP?

Trong doé

X la nong do phan mol ciia chat i va

P.0 la dp sudt hoi ciia chdt i nguyén chat
tai cung nhiét do dang xét.




1.6.1 Ap sudt hoi biao hoa ciia dung dich:

Xét dung dich hai chat:

chat 1 1a dung méi (x, , P,°)

chat 2 Ia chat tan (x, P,?).

Chit tan khong bay hoi

Khong co P, nén P =P, =x, . P,°

P?=P;° (1-x;)

Dinh luat Raoult 1 (1887): D¢ giim twong
doi ciia 4p sudt hoi bao hoa ciia dung moi
trén dung dich bing phan mol chat tan.

AP
0o X,
I:)dm

—




Tinh chat ciia dung dich loing
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Vapor pressure of solvent (torr)
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1.6.2. Nhiét dp séi va nhiét dé két tinh ciia dung dich lodng chiva
chat tan khong bay hoi

Dinh luiat Raoult 2:

Po ting nhiét dd sOi (At) hay d giam nhiét d§ két tinh
(Aty,) cua dung dich lodng chira chat tan khong bay hoi ty 1¢
v6i lugng chat tan c6 trong mot khoi lugng dung moi nhat dinh
va dugc xac dinh theo cong thirc:

Ats = kS 'Qm

Aty =Kq. Gy

Trong do:

ke: Hang s6 nghiém s6i ctia dung moi;

ky: Hang s6 nghiém lanh hay hiang s6 nghiém dong cta dung
moi.

¢ : nong d6 molan.

ke, Ky phu thudc vao ban chat dung moi
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Dung mdi Nhiét 6 s6i, °C K, °Cm!
Nuéc 100.0 0.512
acetic acid 118.1 3.07
benzene 80.1 2.53
chloroform 61.3 3.63
nitrobenzene 210.9 5.24
106 -
E . 105 -
EE 104 -
£ 0
B w 103 -
£ 2 pure water
E :'f 102 -
2= 101 -

100

0 2 4 ] 8 10

molality of sucrose




Dung moi Nhiét d§ nong chay, °C | k,,, °C.m
Nudce 0.0 1.86
acetic acid 16.6 3.9
benzene 55 5.12
chloroform -63.5 4.68
nitrobenzene 5.67 8.1
0 e +—— pure water
o 2
57 4-
58 -
58 %
3 n =10 -
g 3 14 -
5 = 16 -
= 48 -
-20 . . . . ]
0 2 4 6 8 10

molality of sucrose
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1.6.3. Hién twong tham thiu

Mang ngin chi cho cic phan tur
dung mdi di qua con cac phan tu
chat tan bi gitr lai goi 14 mang ban
tham.

Hién tuong cac phan tir dung moi
di qua mang ban tham goi 1a hién
twong tham thau.



Hién twong thim thau

Ap suat dic trung cho kha ning tham thau ctia dung dich goi 1a &p
suat tham thau.

Osmotic  Applied pressure needed 1o
pressure  Prevent volume inereaﬁék

—
[— ] ]
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membrane
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mmlecuﬂe&




Ap suat tham thau — Pinh luit Van’t Hoff

Ap suat tham thau bang ap suat (thuy tinh) can tac dung 1én dung dich
dé 1am nging su tham thau.

Dinh ludt Van’t Hoff ap suat tham thau ctia dung dich lodng bang ap
suat ctia chat tan c6 duoc néu nd & trang thai khi ¢ cung nhi¢t do von
dung dich va chiém mot thé tich bang thé tich dung dich.

PV = %RT — P, =C, RT

2

Py : Ap sudt tham thdu cia dung dich chira m, gam chat tan cé phan
tu lwong M, trong V () dung dich o nhiét do T(K) co nong do dung
dich la Cy, .



Standard State | Activity Condition

Coefficient
Raoult's Law a, = P,/P* a, > X;,asx; >0
Mole fraction v, = a/%y P,—>P/x;asx, >0
Henry's Law Aoy = PolKy ay, —> X, aS X, > 0
Mole fraction Yoy = Aoy /X, P, = Ky, X, as X, > 0
Henry's Law Aom = PolKy > masm—0
Molality Vo = 8om/M P, > ky,masm—0
Henry's Law aye = Po/Ky . a,,—~>casc—0
Molarity Voo = 8y,/C P, >ky.casc—0




