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I. NANG LUQONG BE MAT

1. Sitc cing bé mat:

Dinh nghia : la Iyc tac dung trén mot don vi do dai
trén bé miit, ti€p tuyén véi bé miit, co khuynh huéng
lam gidm dién tich bé miit.

Ki hiéu: o (dyn/cm).
Doéi don vi: 1 dyn/cm = 10-3N/m.



Cong dé ting dién tich bé mit
= d¢ ting cua ning lugng tu do bé mit dEg

st chénh léch vé thé niing giita cac phan t trong pha thé
tich va trong 16p bé miit.

Ning lugng tu do bé méit trén mot don vi dién tich:

dEg = ¢.dS
(1 erg = 1dyn.1cm; lerg/cm? = 1 dyn/cm)
Suy ra: C — E_S
S

Stic ciing bé méit chinh 12 ning lugng tu do trén mét don
vi dién tich bé miit, ciing la cong tao nén 1 cm2 bé miit.



2. Hién tuong dinh udt

La suw phian bo bé mit giira 3 pha R— L — K sao
cho nang lwgng toan phan bé mat E¢ 1a nho nhat.

Cac dai lwong dac trung: - Goc dinh wot: 0
- D0 dinh wot: cosO

Dinh luat Young

COSG — cyrk _Grl
O




=N

C
Dinh wé't Khong dinh wdt
Gk > Gy G,k —On Ok < O
cosO > () cosO =0 cosO <0
0 < 9()° 0 = 9(° 0 > 9(o
Dinh wét toan phan: G, > 04t oy

Khong dinh wét toan phan: o, >0, + o,
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3. Hién tuvong mao dan

La hién twong dang 1én hay tut xudng ciia chat léng
trong Ong mao quan

Nguyén nhan: do sw dinh wot




Phwong trinh Young — Laplace:

AP = P — P’ =a.[l+1]
o h

Poi voi mit elip:

Ke  re wg A 2.
Doi voi mat cau: AP =P« _pf =22
r

Quy woc:
-Mitcongléi: r>0 = AP>0=P_>P

-Matconglom:r<0=AP<0= P <B

-Miitphing: r=ow =AP=0
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Phwong trinh Thompson - Kelvin :

ot P 20V
Doi vai giot chat long trong pha khi: o[ ol po _ r
, , C' 20V
Doi vai giot chat lIong trong pha long: R.T.In CO — o

Quy woc:
-Miitcongloi: r>0 = P" > P°
-Mitconglom: r<0 = P" < P°

_ l.1<I.2 — Prl > Pr2




4. Cac phuong phap xac dinh
sifc ciing bé miit

1. X4c dinh sy bién d6i muc chat l1dng trong 6ng mao

At __1 R.gh(d”-d)
2 cos @
2. Phuong phap can giot chat 1ong:
V.d.
c = 5
2R, f*

V : thé tich giot.
R,: ban kinh mao quan.
f*: hé s6 hiéu chinh. So tay.



SU HAP PHU |

Hap phu: 12 sy chdt chifa, tap trung vat chat
trén bé mit phan chia pha.

Chat bi hap phu: 12 chat bi hit 1én bé miit phan chia
pha

Chat hap phu: 1a chat trén bé mét xay su hap phu.

Po hap phu: 1a lugng chat bi hap phu trén bé mit mot

don vi chat hap phu.
- X (mol/g)
- ' (mol/m?) ns
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I1. SU HAP PHU TREN BE
MAT LONG - KHI

1. Chat hoat dong bé miit:

C6 thé xay ra 2 truong hgp khi c6 o9y/CM
chat tan trong dd

- C ting = o ting : o9

chat khong hoat dong bé miit

) 50
- C tang = o giam : chAit HDBM

= 0,16 036 0,540

C, mol/l



. Phuong trinh hap phu Gibbs

Xdc dinh moi quan hé giita lwgng chat bi hap phu
trén bé miit véi nong do trong dd va sitc ciing bé miit

V@Gi: - p. : th&€ héa hoc cua cau td i
- T';: do hap phu bé mit cta cau ti



Néu hap phu hoi cua ciu tu chat tan (2) trén

dung moi (1), trong dé6 khong cé su tan lan
(VD: hydrocarbon/H,0)

R.T \ 6P cia hoi/khi

T P (an P : 4p suat hoi bao hoa
T

* Néu hap phu chat hoa tan trong dd 1én bé miit
pha long:

a (do-j a: hoat do
.

[ =——— | — A loa X
RT | da geu dd loang, thay a bang




P§ hoat dong bé mat

do do _ ~==D0 hoat dong bé mit

> da’ dP = Dai lugng Gibbs
a .
=1'=—0
RT
do ) HAap phu 4
¥ = >0 (G <0) =>T<0: P
dC Chat khong HDBM
do ; Hap phu du¢
¥ =<0 (G'>0) =I>0; PP IS
dC Chat HDBM
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Quy tic Traube:

£ Do hoat dong bé miit ting I1én 3 - 3,5 lan khi

ting chiéu dai mach cacbon lén thém mot
nhom methylene CH,.
o,dyn/CM

0,16

0,36 0,540
C, mol/l

Pudng dang nhiét sic cing bé
miit ciia diy dong dang chat
HDbBM - axit hitu co
1. HCOOH

2. CH,COOH
3. CH,CH,COOH

4. CH,(CH,),COOH
5. (CH,),CHCH,COOH



- Trong qua trinh HP, T sé ting dén 1 gia tri gidi
hanI .

- C4c phan td chat HPBM phéan bo thanh 1 16p don
phin tu, tao thanh mang hay bot.



w

huong trinh dang nhiét hap phu
Langmuir

* Phuong trinh Sitkopski: A0 =6,-0 =k.C (C nho)
C .
Gy—0O = GO.B.ln(X + lj (C 16n)

1/A: hing s6 mao quan riéng — phu thuoc chait HDBM

B =0,2 ¢ 20°C, it phu thudc chat HDBM.



* Phuong trinh hap phu dang nhiét Langmuir:
1

__Cdo_C_ 1 Bg AY kkC
. B.o,. .
RT 'dC RT A+C RT 1+/14C 1+kC
*k,C<<1(C<<A):T'=kkC O
Bo — I =1, 1
*k,C>>1 (C>>A): T =k, =—° 1+k,C
RT
Phuong phap xacdinhI' vak;: |[C C 1

- Vé do thi r T, kI




I11. SU HAP PHU KHI VA
HOI TREN BE MAT RAN



HAP PHU VAT LY

HAP PHU HOA HOC

uc hap phu 1a lvc vat 1y: luc
Van Der Waals, luc lién két

+ Luc hap phu 1a luc héa hoc:
tao lién két héa hoc.

hydro — tuong tac yéu.
+ Tao da 16p hap phu + Tao don 16p hap phu

+ Khit hap phu thuian nghich

+ Khé khit hap phu

+ Khong c6 tinh chon lgc

+ C6 tinh chon loc

+ Nhiét hap phu thudng nho:
2 — 6 kcal/mol.

+ Nhiét hap phu tuong doi 16n,
¢d nhiét phan @ng héa hoc:
> 20 — 22 kcal/mol.

+ Nang lugng hoat héa thap,
kéo theo nhiét do qua trinh
thap.

+ Nang lugng hoat hoa cao,
kéo theo nhiét do cua qua
trinh cao.
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Cac duong biéu dién hap phu:

T=const: [=f(C): dudng dang nhiét hap phu.
P=const: T =f(T): duong dang ap hap phu.

C=const: T=f(T): duong dang lugng hap phu.



. Cac phuong trinh hﬁ’p phu dang |

Co cac dang duong dang nhiét hap phu sau:

| I:  hap phu don I6p, tudn

. I e 11 theo phudng trinh

| Langmuir.

II: Hap phu vatly c¢6 tao
thanh nhiéu 16p phan t
trén bé mit. Trude diém

- B la don 16p, qua B 1a

v da} 16p. /

III: h&p phu c6 nhi€t hap
phu nho hon hay biang
nhi€t ngung tu.

' IV,V: tuong tng dang IT & I1I

trong truéng hdp co

° o ngung tu mao quan, dic

trung cho hap phu trén

vat liéu xop.
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a. Phuong trinh hép phu ding
%@ nhi¢t FREUNDLICH:

X = bP/"
b va n la cdc hing sé.
Véi Xx: do hap phu (mol/g).
P: 4ap suat chat bi hap phu sau khi da dat can
bang hap phu.
Pham vi ¥ng dung:
- Ap suat trung binh
- D/v hap phu K/R : sit dung G ap suét trung binh
1m=02-1
- P/v hap phu L/R : (thay P bing C) 1/n=0,1- 0,2
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Gia thiét

- HP 1a don 16p

- Eyp dong nhat (nhiét HP &
moi diém nhu nhau)

- HP 1a qua trinh thuin nghich
- Cac chat bi HP khong tuong
tac vdi nhau

Co6 han ché: sai biét khoang 30%
Phu hgp véi 1 s6 truong hgp
La co sé cho cac thuyét khac

b. Phuong trinh hdp phu don l6p LANGMUIR:

11 -

O
»

Fractional coverage, 6

o
o

O
N




h hédp phu don l6p LANGMUIR:"

%& b. Phuong trin |

Kp

X:Xm'1+Kp

X v 1+Kp Vv Kp
"1+ Kp

Véi x_, v, (cm3/g): do HP tdi da sao cho HP don 16p.
K = const = f(T), khong phu thudc mic do che phu.

Nhdn xét.
p nho (Kp <<1) 2 x=x_Kp
plon (Kp>>1) 2 x=x_
p trung binh - x c6 dang nhu pt Freundlich
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ac dinh bé miit riéng ctia chat hap phu :

So _ Vin NAO = X_ NAO (m?%/g)
22400

Vé6i A, : dién tich bé mit chi€m ché cia phan ti
chat bi hap phu.
N : s0 Avogadro.



b. Phuong trinh hdp phu da l6p BET: |
Brunauer, Emmett, Teller, 1938.

Gid thiét

- HP la da lop

- Lu'c HP chu y€u la lyvc Van der Waals

- Cac chat bi HP chi tuong tic véi cac phan tu
trude va sau ndé (khong twong tac véi phan tu
bén canh)



: VinC -
| V = I:)0
1—E l+cC PP
PO F)0 F)0
iy CX
" (1-x)[1+(c—1)x]
N P , ,
vol X = — la ap suat tuong doi.
PO

% 0z 04 06 08

z = p/p*




Voi :

ap suat hoi bao hoa cua khi bi HP.

:  thé tich khi bi hap phu & ap suat P.

v_: thé tich khi bi HP & 4p suit P trong 16p don
phan tu.

c: thira s6 ning luwgng.

_(qn_ql)
c=f(T,q,q)=€ '

q;: nhiét hap phu cta 16p don phan tif dau tién.
q,: nhiét ngung tu 16p n = nhiét hoa long khi bi HP



X4c dinh bé mét riéng cia chat hap phu :

V
S =—m N
" 22400 AP

PB: hé sé dic trung cho y&u t& hinh hoc (sip x&p ciia cic
phan tu.
Né&u sap xé&p khit nhau thi p = 1.



SU NGUNG TU MAO QUAN
0 L3 sy ngung tu hdi ciia chat bi
HP trong cic mao quan cua
chat HP x4y ra sau sy HP

Hién tugng:
c6 vong tré trén dudng HP va
_ giai HP
Xay ra véi vat li€u mao quan
trung binh

Nguyén nhan: 16p chat bi HP bi dinh udt
tao mit cong 10m trong mao quan



P/P, —=

/////l/m -
N\

P/P, —

P/P,—

c)

b)

a)
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IV.SU HAP PHU TREN
RANH GIGI LONG - RAN

HAap phu LONG - RAN ¢6 nhleu diém gidng hap phu
KHI - RAN.

Pi€m khic : Dung mdi tuong tic v4i chat bi hap phu.
Dung moi c6 thé bi hdp phu




1.Hap phu cac chat khong dién ‘y .

(HP phan tu)

Do hap phu: x, (dung mdi) ; x, (chit tan)

0 —] Ve: thé tich chung ctia dd (L)
_ (¢, —C,)V m: lugng chat hap phu (g)

m %, 3 ¢, : nong do chit tan trong
dd tru6éc & sau HP (mol/L)

X

2

Luu y: x; c6 thé duong hay 4m



Pudng dang nhiét hap phu:
bi€u dién x, theo phan mol N, ctia chAt
tan trong dd

X, Dang 1, 2,3: X, duong.
Dang 4, 5: X, doi dau

Thuong gdp: dang 1.




2% Tuong tac giita cac phin tu trong pha long ¢6

v nghia kha quyét dinh d/v kha niang HP
a. Quy tdc phdn tit luong:
Mach cacbon dugc kéo dai --> sy HP tang.
Ngoai l¢: ¢6 su can trd vé khong gian (chat HP c6 16 x6p
nhod) : sy HP giam khi mach C tiang
b. Quy tdc_phdn cuc R\ebinder: Qué trinh HP dién ra theo
chiéu huéng lam san bang sy phan cuc gitra cac pha.
Khac biét 16n vé do phan cuc --> sy HP cang manh.

7

C5sHsCOOH

than
Sio,
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Ung dung ciia HP phan tit

- 1am sach chat 1dng, thu hoi chit quy,
- phén tich hé nhi€u ciu t

Phurong phép sac ky
load acdd 1996 B.M. Tissue
samp la solvent st e ia .com

column Y [ Ly
containing -
stationary I -
phase
V v V 7 collect
Y e e

components



. Su’ hap phu cac chat dien'ly:

Sy HP 12 sy phan bo lai dién tich nho dong
luc 12 dién trudng trén 16p bé miit.

a/ Su hép phu cdc chdt dién ly:

- Chi HP ion trdi diu.

- Pién tich 16n thi dé bi HP

K* < Ca?* < A’* < Th*
- P61 véi cdc ion cling dién tich: ban kinh 16n thi dé bi HP
Lit < Nat < K* < Rbt < Cs*

Mg?* < Ca’t < Sr’* < Ba?*
Cl"<Br < NO; <I' <CN§-

HP vu tién: ion bi HP ¢6 trong mang tinh thé, hoic gidng
ion trong mang TT.



b/ Su trao doi ion: (HP trao doi)

Chat HP: - HP mot lugng ion tir dd
- day ra 1 lugng tuong duong vé dién.

- 0/\9
Dac diém:
- C6 d0 chon loc cao.

- Qu4 trinh c6 thé khdng thuin nghich.
- Sy trao d6i ion dién ra cham.

- C6 thé 1am thay doi pH cta dd (khi
trao d6i H* hoic OH- )



