Chwong 9

CAC HIEN TUONG BE MAT
& HAP PHU

Cé4c hién twong bé mit

—Sirc cang bé mit

—Hién tuong dinh udt

" —Hién twong mao dan

Hap phu

—Hap phu trén ranh gioi long/khi
—Hap phu khi/hoi trén rin

—Hap phu trén ranh gi¢i long/ran

2 2

Ning lugng du bé mat

ac phan ta trong

® ‘long pha va trén bé

‘mat pha chiu cac luc v |

_ tuong tac khac nhau

co su khac biét &%

€ nang lugng =z
bé mit cé mot

ang lugng du dEg

5

Stc cang bé mat

" Trong diéu kién dang nhiét, thuan

" nghich:
) c = dEg/dS

%,

c - erg/cm? (dyn.cm/cm?) - 1a nang
lugng tao ra mét don vi bé mat.

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://en.wikipedia.org/wiki/File:Girl_blowing_bubbles.jpg
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Stic cang bé mat

Tinh chat:
"~ —co gia tri bing: dEg/dS
\; —cé phuong: tiép tuyén véi bé mat
phan chia gilia 2 pha.
—c6 hudng: 1am co gidm dién tich bé
mat

Khéng c6 sitc ciing bé mit khi — khi

- Sttc ciing bé miit khi - 16ng

Véi khong khi,
25°C: [dyn.cm™]
Nuéc 16ng: 72,75
Benzen 16ng: 28,28
CCl, 18ng: 26,80

Sifc cing bé miit 16ng - 16ng

- o — 1 o <
CHy - CH,

o R ]

_\\'n:v—__/ \O/ %‘x,of

¢ s CHaERH 3

0. K

- oW oW

Vd: & 20°C, benzen 18ng — nudc 16ng 35,00 dyn.cm’!
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Sttc ciing bé miit khi - rin

G mokecules

g © ©

Sifc cing bé miit 16ng - rin
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ac yéu té Anh huéng SCBM

- nhiét do
" - ban chat cac pha: 2 pha c6 ban
" chat (46 phan cuc) cang khac nhau
~ thi stic cang bé mit giita 2 pha nay
cang Ién

ac yéu té anh hudng SCBM

do ting — Stc ciing bé miit néi chung giam

Sitc cing bé mit cua cic chit léng
v6i khong khi giam gin tuyén tinh.

Anh hudng cua nhiét do

70 : 4 4 -

Anh hudng cua nhiét do
Phwong trinh Ramsay - Shields:
N =k(T, T -6)

T¢: nhiét do t6i han (twong tng o= 0)
V. thé tich mol chat 1&ng
k:he sb tile; k = 2,1erg/K = 2,2.107J/K

Anh huéng ctia nhiét do
Phwonng trinh Van Der Waals — Guggenheim:

o = o, (1-T/T)"

Kim loai: n = 1; Chat htku co'n = 11/9

Sire ciing bé mit ciia nwée theo nhiét do

ey S e ey i
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Ban chit c4c chit tiép xic

Strc ciing bé mit ciia nwée khi tiép xc
véi cac chit khac & 20°C (dyn/cm)

A . iso-
Khéng khi | n-hexane benzene
pentane
72,8 51,1 49,6 32,6

Cac pp xac dinh strc cing bé mit

* Pp mao quan

* Pp kéo vong Du Nouy
 Pp ban méng Wihemy
« Pp can giot chét long

Pp kéo vong Du Nouy

Hién tugng dinh uét

DN: |a sy phan bd bé mat gitta 3 pha R-L-K sao
cho néng lugng toan phan bé mét E, la nhd nhat.

\

" Cac dai luong déc trung:
\ —Goc dinh uét: 6
e - Do dinh udt: cosd
—Nhiét dinh uét: 102 - 105 cal/cm?

Tinh chét: 1a qué trinh toa nhiét. & trang thai can béng tuan theo hé
thiic Young:
ORK = OLg + O k-COSO

Hién tugng dinh udt

' Nguyén nhan: thay the bé mit rin — khi (stic cing bé
mit 16n) bing bé mit rin 1dng va 13ng — khi (tdng stc
cing b& mit nhé hon.)

Goc dinh uét ©
9 < 90°: 18ng dinh u6t rin,
9 > 90° : 16ng khong dinh w6t rin

23

Hién tugng dinh ué6t

Phan loai: dinh udt toan phan (6 = 0),
khéng dinh ué6t toan phéan (8 = 180),

" dinh u6t (0< 6 <=90), khong dinh uét
. (90< 6 <=180).
Ung dung: dét nhuém, tay giat, néng
nghiép, tuyén va lam giau quang...
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Hién tugng mao dan

Hién tugng mao dan la do
sy dinh udt tao ra cac mat
khum (16i - khi chat I16ng
khéng dinh uét bm ran;
hay 16m - khi chéat 16ng
dinh uét bm rén) khi 1
chat 1dng ti€p xuc véi mot
bé mét rén, lam thay déi
c4c tinh chat bé mat.

25

HAP PHU

27

Su hap phu

Héap phu: 1a sy chat chia, tap trung vat chat trén bé mat
phan chia pha.

Chat hép phu: la chat trén bé mat xay ra su h&p phu.
Chat bi hap phu: |a chat bi hit tif thé tich 1én bé mat phan
chia pha.

Nguyén nhan hdp phu: do sy khong can béng luc tudng
tac cla cac phan ti trén bé mat chat hap phu.

Adsorptive - phén tif c6 kl:ﬁ niing bi hip phu

o o
(]
o
(]
(] (]
(]
Release Adsorbate ° e
chat da bi
u Uptake

Adsorbent - chat hap phu

29

u hap phu khi va hoi trén
chat hap phu ran

Luc hap phu vat ly: lyc Van der Waals, lyc tuong
tac yéu, tao da I6p phan td, it chon loc, thuéan nghich,
ndng lugng hoat hoa thdp, d& khi h&p phu, nhiét
h&p phu thdp (<10 kcal/ mol), xay ra & nhiét do thap.

Luc hap phu hoa hoc: lyc lién két hoa hoc bén, tao
don I6p phan td, tinh chon loc, cao, khong thuan
nghich, nang lugng hoat hoa cao, khé khii hdp phu,
nhiét hdp phu cao tuong duong nhiét phan tng (10 -
200 kcal/ mol), xay ra 8 nhiét do cao.
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Hap phu vat 1y [Hap phu hoa hoc

Luc van de Waal | lién két héa hoc
16p hap phu da 16p don 16p

hiét hap phu 10 - 40 kJ/mol > 40 kJ/mol
do6 chon loc thap cao

nhiét do thap cao

31

Luc hap phu:

-vatly

- hoa hoc

hudng trinh hap phu dang nhiét
Langmuir (hdp phu khi/ldng)

. Céc gia thiét

y - ];%é mt ddng nhat (nhi¢t hdp phu khong thay
d06i theo dd che phi dién tich bé mit chit hip
phu),

- Hap phu don 16p,

- Khong c6 tuong tdc giita cdc phan ti bi hap
phu, va phén ti¥ bi hip phu khéng di chuyén.

33

S ~ 2 ‘n
huong trinh hap phu dang nhiét
Langmuir:(hdp phu khi/ldng)
ki-k,-C
S
1+ k1 -C
T (gamma): Iugng chét bi h&p phu (mol) trén bé mat
clia mot don vi dién tich bé mat (m?)
C: néng dé chéat hdp phu trong dung dich.
k, = 1/A ; A: hing s6 mao dan riéng, dic trung cho
tiing ch&t HDBM.
k, = B.o,/RT ; B: hang s, it phu thuéc ban chat
chat HDBM.
k,, k, la cac héing s6 d6i v6i mot chdt HDBM xac
dinh & T=const.

34

huong trinh hap phu ding nhiét
Langmuir:(hdp phu khi/ldng)
. r_Kiks-C
1+k,-C

" khi C r&t nhd hon A
I' = k,.k,.C
khi C rat I6n hon A :
I' =k, =B.c/R.T =T,

35

huong trinh hap phu ding nhiét
Langmuir:(hdp phu khi/ldng)

ky-C

r'=r A
M 14k, C

dang tuyén tinh:

C 1 C
el 1, S o Ku
r 1—max ) k1 l"max
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Phuong trinh hdp phu don 16p
Langmuir (H&p phu khi/ran)

huong trinh Langmuir ¢g ban:

_ KP
T 1+KP

P: 4p sudt khi trén bé mat chat hdp phu.
6: do che phi bé mat
K: hang s6 hap phu

37

Phuong trinh hdp phu don I16p
Langmuir (H&p phu khi/ran)
il K.P
“Tkp W VTG

1 P

. B
A f) . —_ = 4+ —
dang tuyén tinh: v Kv, v

V, V,: thé tich khi bi hdp phu va hap
phu t6i da trén bé méat S,,.

Phuong trinh hdp phu don 16p
Langmuir (H&p phu khi/ran)
K.P K.P

T1+KP 4 Arirrr

1 P

dang tuyén tinh: Kxy %
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X, X, : d0 h&p phu va doé hép phu t6i da.

nan xet (SRR

< Khi P nho (K.P rét nho so v6i 1) - v,
X tuyén tinh vai P

. % Khi P 16n (K.P rét 16n so vé6i 1) - v, x

dat gia tri max.

< Khi P trung binh —» v, x c6 dang
phuadng trinh Freundlich.
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Phugng trinh hap phu thuc nghiém
Freundlich (H&p phu khi/ran)

x=h-p'"

", Dang tuyén tinh: |gx=|gb+1|gP
n

x: d6 hap phu;
P: 4p sudt khi can bang trén chat hdp phuy;
b,n: cac hdng s6.
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Phuang trinh hdp phu thuc nghiém
Freundlich (H&p phu khi/rén)

X:b'Plln

Pham vi ting dung:
v'Dai v6i hdp phu K/R: st dung & ap suit
trung binh, 1/n=0.1 - 0.5

vDéi v6i hap phu L/R: (thay P bing C)
1n=02-1
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Phugong trinh hap phu da I6p BET

Gi3 thigr: TN RRTENI
~¥'Héap phu vat Iy tao da I6p phan ti. Lép

© dau tién do lién két Van der Waals, cac
. I6p sau do “ngung tu hai lanh”.

)

W/

Cac phan ti chat bi hdp phu chi tuang
tac véi phan tl I6p truéc va sau cd,
khong tuong tac véi cac phan ti bén
canh.
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Phuong trinh hdp phu da I6p BET

Phuong trinh hdp phu da I6p BET

’ cC-P
o
LT CP*OP P
1+—) ===
(+P0)(+ Py Po)
Dang tuyén tinh:
P Py Po C-1

C = + .
v Pp-P v,-C* v, -C*
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Phuong trinh hdp phu da I6p BET

' Xac dinh bé mat riéng: [m2g]
Vi, -N-A
22400

B 12 y&u t6 hinh hoc, phu thudc su sép xép
céc phan ti chat bi hdp phu trén bé mat chat
hdp phu.

0

p

Phugng trinh hap phu da I6p BET

Xac dinh bé mét riéng: [m2g]

v,-N-A
V.m

S_O:

V. thé tich liwgng chat bi hap phu don I6p (ml)
N: s6 Avogadro

A: dién tich mat cdt phan ik bi hdp phy (m2)
V: thé tich mol i diéu kién hdp phu (ml/mol)

" m: Khéi heong chat hép phu

47

Céc dang dudng hap phu diing nhiét thyc nghiém

amount adsorbed

relative pressure P/P,
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Cac chat hap phu
Chat hap phu ré'nv: ng dung: h&p phu chon
loc, xuc tac di thé, chat mang xuc tac, sac
= ky,xU ly nuéc.

. Chathép

Chathdp  Cac chat
phukhéng  phu xép h&p phu
xp trao doi
ion

49

Céc chat hap phu

Cac chat khéng xop:

- Cdu truc xit chat véi cac 16 héng, khe hdng
I6n, nhd khac nhau tuy kich thudc va hinh
dang cac hat.Co bé mit riéng nhé (thudng la
1 -2 m2?/g). C6 dé x8p nhd. Thudc loai nay
gbém: mudi than (grafit), mudi SiO, (hat cau,
dudng kinh 100 A).

Cac chat hap phu

Céc chéat hap phu xép:

Cé céu truc gébm cac hat véi 16 x8p bén
trong, hay cac mang khdng gian chia cac
16 hdng nhd. C6 dd x8p I6n, bé mét riéng
I&n. Thudc loai nay gém cé: than hoat tinh,
silicagel,...C6 thé cé dang tinh thé nhu
zeolite véi cac 16 x8p thong nhau béng cac
clia s8 c6 kich thudc 4 - 7,5 A tuy tiing loai
zeolite (ray phan t{).
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Céc chat hap phu

Cac chat hap phu ion (hdp thu trao doi
fon):

. thudng cé cdu trdc tinh thé, da s6 cb

sy phan cuc. Vi dy cac nhua trao ddi

ion: anionit, cationit la cac polime

hoac polime sulfo hoa.

Su hép phu trén bé méat
phan chia pha ldng/ran

C6 nhiéu diém giéng véi hdp phu K-R,
nhung phic tap hon do c6 sy canh
tranh cGa dung méi trong qua trinh h&p
phu.

Cac pt Freundlich, Langmuir, BET dung
cho hap phu L-R thay P béng C
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