Chdong 10
Dung dich

|. KHAI NIEM VE DUNG DICH

1. DUNG DICH RAT LOANG
CHAT KHONG DPIEN LY,
KHONG BAY HOI VA CAC
TINH CHAT
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1.1. Khaui nieam vea hea khueach

P \ taun
» Heé khuéch tdn la mét hé gom: .

Mot hay nhiéu chdt ¢6 kich thudc nhd > Cﬁlfttlfﬁlﬁf E‘T LE)
cna ucc an

phan bo vao

Mot chat con lai > Moi trudng phan tin

> Phan leai:

v Hé phdn tan tho (hé lo limg): d >100um
v Hé phdn tan cao (hé keo): 1um < d < 100um
v Hé phdn tan phdn ti - ion (dung dich thuc): d < 1um
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1.2. Cac loai hé phan tan thong dung

Hé phan

Kich c& hat phan

i 50 (um) Moi trudng | Chat phin tdn Tén goi hé
Ldng Rin Huyén phu
Long Long Nhii tuong
Long Khi Hé bot
Tho d>100 Khi Ldng Sudng mu
Khi RS REo1bui
Rin Khi o
- - Vat thé xop
Ran Long
Khi Rin, 16ng Keo khi
REO =GR Ldng Rin Keo 16ng
Rin Khi, rin Keo rin
. Rin Rin Dung dich rin
Du?fi(timh d<l Ldng Ldng, rin Dung dich 18ng
2.1 Khi ~ Dung dich khi

Khi, hoi

Lalic

T2 [P oL

CuubDucnalhanCaona cam.
g "
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Moi truong Khi

H¢ swong mu Heé khéi bui
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Moéi truong Khi

O

Mist

Spring

Gas under
pressure

(propellant)

Liguid and
propellant
mixture

Hé dung dich khi

A % S
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H¢ Long - long

H¢ nhi twong Hé¢ keo long —16ng  H¢ dung dich thit
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L 4

Hé keo léng — riin
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M0i truong rin
Gemstones

YRR

i ran Hé keo Long —ran .,....JHé.dung dich ran
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0™ 1.3. Dung dich that

| )
| B “*Dung dich lag most hea foang
thea goam 2 hay nhieau chaat mae
. = thagnh phaan cuca chuung cou thea
e s 3" o thay foal trong gicdu1 hain roang
®e, & *¢*Chaat tan las chaat phin taun
) - :
o ® 9 trong dung dich
CuS0, - solute ot @ @ N AN A . A
2000000 99 @ 0@ @ **Dung mo1 laeg mo1 tréedng phin
i A
QT N ) B P B P @ taﬂn

¢ Thsic tea khou phan bieat asdic
dung mo1 vae chaat tan, theGeng

dung mo1 Asioc xem lag chaat cou
lsoing nhieau hon.
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1.4 Noana foa dur
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Néng 30 dung dich

o Luong chat tan tinh bang khoi
lwong (m — g), s6 mol (n — mol) hay
duong luong gam (a — dlg)

tan trong

» 1 khoi lugng dung dich (myy - 1kg
dung dich) hay dung mé1 (my,, —1
kg dung mo1) hay mot the tich dung
dich (Vg4 — 1lit)

 Nong d6 cang cao luong chat tan
trong dung dich cang nhi€u
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Céac dang ni“)ng do dung dich thwong gap

; A ] Anh huéng
D ong dg Cong thure tinh ,, Al aa
g hong 4o J thue cua nhiét do
Phén trémm C . % T 100 % Khon
(Phdn khéi lugng) Ny J
; C n, (mol )1000 (ml /1)
A A = m A
Noéng do mol uong T Co
; a;(a lg) ,
Nong d6 duong luong 0 @l )1000 ey Cé
§ n. (mol ~
Nong do molan C,=— : ))1000 (9 /kg) Khong
mdm g
\ \ ni ~
Noéng do phan mol = Khong
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Cong thiic tinh duong luong gam

D la duong lugng gram hs,
M la phan tu lugng
hs, 12 hé s& chuyén doi.

Cach tinh gia tri hs_
Néuw i la nguyén té (don chat, hop chat trong phdn dng) :
hs_ = héa tri clia nguyén td trong hdp chait.
Néu i la hop chdt trong phdn ting:
>Phdn tng trao doi ion: hs, = s6 ion hod tri 1 maphan tir hop
chat d6 da trao ddi= so ion trao d6i x hod tri cia ion
»Phén tng oxi hod khit: hs_ = s0 electron ma 1 phin ti cia hgp
chi't tham gia trao d6i v6i cdc phan ti khéc.
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V101 11€Nn quan giua cac nong do.
Xét hé dung dich hai chat c6 thea tich V (ml) vae tya khoai las d
(g/ml)

”*ml (g) dung moi c6 phéan tur lugng M,

“*m, (g) ch%t tan co pl}gn tu llI'prg M

IZW d
C% = 100 = .
m, +m, Vvd V 100
r]2 m2 m2
CM = ——1000 = 1000
\V4 M 2.V \V4
a m, m,
CN = ——1000 = 1000 = — = DZC 1000
\V4 D V
n2 2
X2 = =
N, +n m, m,,
_|_
Ml M 2
m, C%d
= =M ,C,,1000 = D,C 1000

V 100
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Lién keat
hydro
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Quau trinh hoag tan lag qual trinh tsdng tauc gloa dung moi vae chaat
tan veea cou bacn chaat hoau hoic véga cou bacn chaat vaat lyu.

Baudn chast vast Ly : 1sic huut tenh alean, tsong tauc loGng csic — 10n,
lsic Van der Waals, phau v8 maing tinh thea, khueach taun chaat tan
vago dung moi. Quau trinh vaat lyu goil chung lag quao trinh chuyean
pha.

Badn chast hova hoic : tsong tauc cho nhaan, li€n keat hydro, taio
hadip chaat hoau hoic moul (solvat-hydrat). Quau trinh nagy goil chung
lag quau trinh solvat houa. 9.

(@)
CI~

e

Clg

+ +
H o) H
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Cin bing ehit trong duwg dirh bin hod
— o
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*+Khi quau trinh hoae tan rait iean can baeng, dung dich thu
iodic S€ chosua toal faa chaat tan da nhong Aleau kiean bén ngoaei
(nhieat Aoa, aup suaat) xaoc Alnh traing thau can baeng fou. Rou
lag dung dich bao hoea.
**Noang foa chaat tan trong dung dich bao hoea da aieau kiean
xauc ainh goil lag foa tan.
“*Noa tan tinh baeng soa gam chaat tan trong 100
gam dung moi
**Kyu hiesu noa tan : S

»>S )10 : chaat dé tan.

»S (1 : chaat khou tan.

»S <0,001 : khong tan.
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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
Két tinh

Nong dd chat tan trong dung dich

Nong do chat tan trong phan chua tan
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Sw thay di c4e tinh chat nhiét ddng khi tao thanh dung dich

Potential energy

-
%0 +
%0

S[C[‘l o

h
%9

%

Solvent

e

Salute
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Expanded

solvent

s v v oot
| ! LY

————— — ——————— —————— — — — —

Step
c
1 A‘h't'qulilnn (negative value:
"D exothermic
0®a o i °, )
o 9O - Solution
990090
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Su thay déi céc tinh chat nhiét déng khi tae thanh dung dich
- Quatrinh hoa tan s& 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
— AG,,<0/>0
Hoa tan ran trong 16ng:  AH,, = AH_ + AH_,
>0 <0 — AH,;<0/>0
ASy = AS_ + AS
>0 <0 —> AS,,<0/>0

— AG,, <0/>0
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KEAT TINH

)
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Caic yeau toa atinh hodling toui noa tan
AUni hooting cutia aup suaat toul noa tan cuda ki

n
1 C 7, e
| | ¢ ®
| = 'R /@ eg
i~ . g = ©o o
@ 209709 9 9 J2%a%,9
™ B 4 ‘ v_/',f]_w\ " J.JJ i 3
\od 2 %009/ Comi ey 909 0004
NP@59 900, e\ Y Y I Iy
| J o W | | 2.4
1 ; v
| { g | | R
o _f/” y, Increase L a8 ,{] ,
(a)"‘. pressure A' '7"(b)

- Ap sudt ting do tan ting.
Pinh ludt Henry:
C=kP,
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N I AV N 11

AUnh hadno cula nhieat ot o tam cula modt sod muodi voA of

T

Tewnyperatn g 1900
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Chat tan [Ban chit dung moi — chat Nhiét do Ap suat

tan
Khi Khi khong cuc tan tot | - L2 quéa trinh tda nhiét | - Ap suit ting do
trong dung mo61 khong cuc| nén nhiét d taing do tan tan tang.
va ngudc lai giam DPinh luat Henry:

C=k.P,

Léng | Tan vd han né€u tuwong tv | Thudng nhiét do ting thi | Khong dnh hudng
nhau vé tinh phin cuc |dd tan ting tuong Gng cho| nhi€u néu 4p suit

hodc tao dugc hop chat |dén khi mot trong hai chat thap.
héa hoc vGi nhau. tan hod hdi. (Thuc ra la ca
Tan ¢6 gidi han né€u tinh | hai ciing bi héa hdi trong
phan cuc khong khéc can biang vGi nhau)

nhau nhi€u lim.
Khong tan hoan toan néu
tinh phan cuc khac nhau

rat nhiéu.

Rin |Tuy ting chiat 4nh hudng | Nhiét do ting do tan ting | Khong dnh hudng.
clia qud trinh chuyén pha | n€u qué trinh hoa tan thu
va solvat hoa. nhi€t, va ngudc lai.
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Kha ndng hoa tan ruou trong nudc

Cong thiic Tén Do tan trong nudc (g/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

CuuDuongThanCong.com
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Kha ndng hoa tan Sodium Chloride
trong nuoc va cdc loai ruou

Dung moi

Dung moi

Do tan cua NaCl

(g/100 g dung moi)
H,O NuGc 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
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‘Wmm.nw

Ap sudt hoi bdo hoa ciia dung

dich:

Co6 cédc cin bang sau:

Dung moi <> hoi dung moi (P )

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

Ap suat hoi trén bé mit dung dich:
P=2P,=XxP}

Trong do

x._1a nobng d0 phan mol cla chati

va

P.01a 4p sudt hdi cia chit i nguyén

chit tai cung nhiét d0 dang xét.

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Anh huong cta nong do chat tan toi ap suat hoi dung dich

Xét dung dich hai chit: chat 1 1a dung moi
(x,, P,9) chdt 2 1a chit tan (x, P,?).

Chat tan ¢6 bay hai:

P, =x,.P'=P°(1-x,)

P,=x,.P)}

P=P +P,=P 0+ (P,0 P 0)x,.

Chat tan khong bay hdi — Dinh luat Raoult 1
(1887)

Khong c6 P, nén P=P, =x, .
PY=P°(1-x,)

dm
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Vapor pressure |
—= \
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-
e
o\ (=]
o B el +——— pure water
< W
° P 5] “u‘ | E
\ ' | & _Y =
( p f
—— Z 400 -
Solvent alone o 300
m —
(@) =
«n
Vapor pressure | ﬂ 200
Pt
Nar =13
: t
=
=
]
-

—

: 1 0.8 0.6 0.4 0.2 0
Solvent + solute

(b) mole fraction of water
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Vapor pressure of solvent (torr)

T0p———————

\AP solvent
at bp of
pure solvent

L7 o |l T Ty" - le T
solution AT; pure pure AT solution
solvent solvent

Temperature (°C)
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Nhiet d6 s6f va mhiet do két tinh
ctia dung dich logng, chilt tan khéng bay hof
Pinh luat Raoult 2:
bo ting nhiét dd soi (AT,) hay d0 giam nhiét do k€&t tinh (AT 44)
cua dung dich loang chita chat tan khong bay hdi ty 1€ vé6i lugng
chi't tan c6 trong mot khoi Iugng dung moi nhat dinh.

ATS — KS .Cm
Trong do:
R(Ts dm )2
K - ’ ) N A A A 2 A e
* " looor_ Hang s6 nghi€m s61 cua dung moi.

2
K - R(Tyam) Hing s6 nghi€ém lanh hay hing s6 nghiém
1000.2 . dong cua dung moi.
C,_ :nong do molan.
Ay - Nhiét hod hoi cia dung moi.
A, : Nhiét néng chay cua dung moi.
R = 8,314-J/mol.do
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o)

Liquid
phase

B Tf (solvent)
T¢ (solution)

Solid /

A L L L W W O O L O O O L

C
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Dung moi Nhiét do soi, °C K,, °C m!
Nud6c 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 -

-

| —

=
|

=

—

o
I

102 -

normal boiling point
(degrees Celsius)
=
L)

101

100

CuuDuongThanCong.com

pure water

2 4 ]

molality of sucrose

8 10
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Nhiét néng chay,

Dung moi oC

0 -1
K, °Cm

Nudc 0.0 1.86

acetic acid 16.6 3.9

benzene 5.5 5.12

chloroform -63.5 4.68

nitrobenzene 5.67 8.1

0 ¢ 4+— pure water

normal freezing point
(degrees Celsius)
=

'2“ I I I I |
0 2 4 6 3 10
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Semipermeable
membrane

e

molecule [
Hydrated
ions Y

©2004 Thomson/Brooks Cole

1 ™ Solution level

| Thistle tube after osmosis
has progressed
for a ime

Sugar

" molecules

{ _~Sugar solution
i cannot pass
through

membrane
— Rubber band
/_, / — S - Some H,O
v\ / AA T Ak | molecules
/7 | : -
/, { \ \ pass out of
(— the solution
y Water molecules pass
Membrane Wat m through membrane
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Hign fugng thim thn

Mang ngin chi cho cdc phan ti
dung moi di qua con cdc phan ti
chat tan bi giir lai goi 12 mang ban
tham.

Hién tugng cac phan tif dung moi
di qua mang ban thAm goi 12 hién
tugng thAm thau.
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YA /\? A
Hidn tugng thim thifu
Ap suat dic trung cho kh3 ning thAm thau cda dung dich goi
12 4p sudt thim thau.

Osmotic  Applied pressure neesded 1o
pressure  prevent volume Increas

— g F) L g '~
_f:glﬁfemt -Solution | _3_ y

My

Mevenmeni ;

of solvent

=

Semipermeable
membrane

G 1
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Ay sidt thim thdn - Bink lugt Han’t Hoff

Ap suit thaAm thiu bing 4p suit (thdy tinh) cin tic dung 1én dung
dich d€ 1am ngirng sy thim thau.

Dinh luit Van’t Hoff: 4p sudt thAm thiu ctia dung dich lodng bing
4p suat cia chat tan c6 dudc n€u nd & trang thai khi § cing nhiét
dd v6i dung dich va chi€m mdt thé tich bing thé tich dung dich.

Nl

M

2

PV = RT = P, =C_,.RT

P, : Ap sudt thim thdu ciia dung dich chita m, gam chit tan c¢6 phan
ti lugng M, trong V (1) dung dich & nhiét d6 T(K) c6 nong do dung
dich1a C,, .
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Standard State | Activity Condition

Coefficient
Raoult's Law a, = P,/P* a, > X;asx; >0
Mole fraction v, = a./%q P, > P,/ Xx,asx;, >0
Henry's Law Aoy = PolKyy o a,, — X, as X, = 0
Mole fraction Yoy = 8oy /X5 P, = Ky, Xo @S X, = 0
Henry's Law Aom = PolKy m > masm— 0
Molality Vo = om/M P, > kymmasm—0
Henry's Law aye = Po/Ky . a,, —>casc—0
Molarity Voo = 8y,/C P, >ky.casc—0
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