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A. CAC HIEN TUQNG BE MAT

I. Strc cang bé mat (surface tension):

-Phin tr A nam trong long khoi chat 16ng: lwc twong
tac tong hop clia cdc phan tit chat 16ng 1€n phan tit A
bang 0

- Phan tir B nam gan mat thoang chiu mot hop Iuc
hwong vao 1ong chat long Luc ép cac phan tit B vao
bén trong go01 la nd1 4o

-,

oas em e oo "missing” molecules
[ 1 —_

liquud net attractive force
directed inside the
liquid

not net attractive force
on center molecule
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- Cong chéng lai ndi dp trong diéu kién dang nhiét,
thuin nghich bang do6 ting clia nang lwong dw bé mit
dG, Ta co:

W =dG, = c.ds
Trong do:
c: hé so ty 1€, goi 12 stc cing bé miit
ds: do ting dién tich ti€p xuc
Khids=1= dG.=oc

c: ning lugng tao ra mot don vi bé mit (dvi ergs/cm?)
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< C6 thé tinh stc cing bé mit qua thi nghiém sau:

Nhing mot khung hinh vao dd xa phong roi rit ra,
trén khung s€ c6 mang xa phong 2 mat tao thanh nhu
hinh vé:

X
= = A%
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PE€ mang xa phong khong co lai, can tic dong 1én canh c6
chi€éu dai I mot luc f bing stic cing bé miit.
Khi dich chuyén canh 1 mot doan Ax, thi dién tich bé miit ting
1én mOt gia tr1 la: ds =21 Ax
Cong thyc hién:

W =1 Ax
cling 12 cong lam ting ning lugng bé mit dG,

W =dGs =0.ds =2 ol Ax

Do d6: c =1/21
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—=Thit nguyén cua c lag N.mthoaéc dyn.cm?
Sttc cing bé mit phu thudc:
*B4n chat cia moi chat

*Ban chat cua chat ti€p xuc

Typical values of 7y for a few liquids at 20° C in

mN/m (= 10~ N/m) or in Jm™

Water 72.8
Benzene 29
4 5
(C,lij,lr:l 26
Ethanol 22
Octane 22

Perfluoro pentane 10
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I1. Hién tugng thAm uwdt (wetting behaviour)

~Ning lugng bé mit clia mot cha't con phu thudc vao tinh
chat cua chat tiép xuc.

- Trudng hgp 3 chat ti€p xic nhau 1a rin, 1dng va khi thi
toan hé sé& c¢6 ciu hinh sao cho thé ning toan phan 1a cuc
ti€u. Chinh dic trung ndy di xdc dinh mic do thim u6t
cia chat 16ng 1én bé mit rin.

-Chu vi giot chat 10ng 1a giGi han tuong tdc cia 3 moi
trudng: 10ng, khong khi va rin

P gas

0 liquid

solid

§ — contact angle
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Qua trinh thAm udt chi x4y ra khi ning lugng tuw do cua hé
gidm xudng

Do thim udt duge do bing gbc thaim udt O

G6c 0 cang nhd, thim udt cang tot

16
Khi dat can bang: WS
Orx = O (COSO + Cg, . ; i .

e

156 I solid

A
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Chat 16ng thAm udt hoan toan khi © = 0° hay cos0 = 1

Chat 16ng hoan toan khong thAm udt khi © = 180° hay cos 0 = -1

Y

P---"'“L'H_F"i_ =
Liquid ~ Solid 0
water parafine 110°
6 — 0 — wetting teflon 108°
human skin 75-90°
.8 gold 66"
olass 0°

@ — 180° (r) — non-wetting
10
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* cos0 cang 16n thi chat 16ng thim u6t bé mit rin cang
tot, c6 nghia la lam tdng oy va lam giam oy va

Ok

* Hién tugng thim vt c6 nhi€u tng dung thyc t€ nhu:
trong tuy€n nodi quing, trong viéc bdo vé keo va nhil
tudng. trong k¥ nghé nhudm, giit tays,..

removal of dirt (6 — 180°)

2 water L;

o . dirt (oil) L ]

-

M

¥ i solid (cloth)

11
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X
B. SU HAP PHU

I. Mot s6 khdi niém va dinh nghia
1.1/ Pinh nghia:

Su hdp phu (adsorption) 12 hién tuong thay do6i ndng dod
cua chat § trén ranh gidi pha so vdéi trong 10ng clia pha.

Sy hiap phu phu thudc vao bdn chiat chidt hidp phu
(adsorbent) va chat bi hap phu (adsorbate), phu thudc vao
nhiét dd va nong do dung dich (néu sy hip phu x4y ra
trong pha 16ng) hoidc 4p suat (néu sy hap phu xdy ra trong
pha khi).

Cé6 nhiéu dang lyc tuong tdc giita phan tf bi hAp phu véi
bé mit rin: t nhitng luc yéu khong phan cuc nhu luc
Van der Waals cho d€n nhitng luc lién két héa hoc manh.
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1.2/ Phan loai hdp phu
Ngudi ta phan l1am 2 loai hAp phu: hap phu vatly va hap

phu héa hoc
TINH CHAT | HAPPHU VATLY | HAPPHU HOA HOC
LOAILIEN KET |Luyc tuong tdc vatly (lien | Lién k&t héa hoc, ¢ sy
k&t Van der Waals) trao doi dién ti
NHIET HAP PHU | Vai Kcal/mol Vai chuc Kcal/mol
NL HOAT HOA Khong quan trong Quan trong
NHIET PO Uu dai & nhiét do thap Uu dai & nhiét do cao
SO LGP HAP PHU Nhiéu 16p Pon 16p
TINH PAC THU It phu thudc vao ban chdt | C6 tinh dic thu, chon loc
cia bé mit, phu thudc nhiét | cao
) . do, 4p sult
TINH THUAN P EPRRE ,
NGHICH Co6 tinh thuan nghich Thudng bat thuin nghich

CuuDuongThanCong.com
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II. Sy hap phu khi va hoi trén chat hdp phu rin
I1.1 B6 hip phu x:

1/ Lugng chit bi hap phu tinh cho mdt don vi khéi lugng chit hdp phu,
th nguyén cla dai lugng nay 13 mol/gamhodc mmol/gam.

2/ Lugng chat bi hap phu tinh cho mot don vi dién tich bé mit chit hap
phu, thi nguyén cla dai ludng nay 1a mol/cm’ hodc mmol/cn?.

Blré’ng cong biéu dién s thay doi ciia d¢ hdp phu theo ndng dé hodc 4p
suit cin bang cia chit hdp phu 6’ nhiét do kbong doi diroc goi 13 du’o’ng
dang nhiét hap phu hoic & dp suadt khéng dbi ditoc goi I3 dudng ding 4p
hap phu.

Pudng ding nhiét hap phu dugc s& dung phd bi€n hon
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Theé tich khi bi hap phu & dktc
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Puong ding nhiét hip phu
cia nito trén chit rin co bé
mdatriéng lon 0 77,4 K
(diém séi cia nito I6ng).
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Cdc duong ding nhiét hip phu
ciia clor trén silicagel 0

1:38°C; 2: 66,5°C; 3: 51°C:; 4.
39,9°C (p—dp sudt; V-thé tich
Cl, bi hap phu tai P)
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I1.2/ Phuong trinh hap phu ding nhiét Freunlich

Pudng diang nhiét hdp phu gin v4i dang parabol, do dé
Freundlich di dua ra phuong trinh kinh nghiém bi€u dién sy
phu thudc ctia dd0 hdp phu vao 4p sudt cia chit bi hdp phu nhu
sau:

X = bp 1/n (%)
Trong do:
x: d0 hap phu tinh theo mmol/g hodc mol/g.
p: 4p sult ldc cAn bing
b, n-hiing s0 thuc nghiém, khong ¢6 y nghia vatly.

N\

\ \ / /() o) \ 2
TII phlIdng trlrL (RN AKX 4L A A:bq v+ A Aaia v ot A4 ~ +Lang:

Iogx_logb+1log P
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Bing thuc nghiém cé thé tinh dugc hé s6 b va k

gk

1gC
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I1.3/ Phuong trinh hap phu ding nhiét Langmuir

Phuong trinh dang nhiét Langmuir dudc xay dung dua trén
cd s3 nhitng gid thiét sau (1y thuy€t hdp phu don 16p):

> Cdc phan tf bi hap phu (adsorbate) lién k€t v6i nhirng vi
tri nhat dinh trén bé mit chit hdp phu (adsorbent);

> Mbi “tAm lién két” chi c6 thé nhin mot phan ti bi hap phu
(hdp phu don 16p)

> Ning luong cia cdc phan ti bi hap phu trén tit cd cdc tAim
cia bé mit déu biing nhau, khong phu thudc vao sy hién
dién hay khong clia cdc phan t bi hdp phu khéc trén
nhirng tAm lan cén.

18
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Bing con dudng dong hoc, Langmuir da duwa ra phudng
trinh hap phu ding nhiét.

T6c d6 hap phu:

V4 =k,.p.(1-6)
P: 4p suat khi
0: phan bé mit bi phan tit khi chiém
1-0: phan b€ mit con trong
T6c do phdn ¢ng gidi hap phu:

VT =k,6

Khi cAn biang hap phu dugc hinh thanh:

vi =V7T

19
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Ta co:

_ K..-p
K, +Kk,.p
Néu dit
S ke _ X
k1 X

V6i x: dd hap phu tai thdi di€ém nao d6
X . dd hap phu cuc dai

Thi: p

X =X_
A+ P

20
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Nhu vay:
Op<<l = X=—"0p

(3p>>1 = X

]
4

D€ x4c dinh A va X CO thé
chuyén vé dang pt dudng thing

p A 1

X X X

. '
’ L]

4 ;Y s i 4 b ' »
"3 - 1 L3 » ' 14 |

Fiessuze of conceniishon

P
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I1.4/ Phuong trinh hdp phu BET

(Brunauer- Emmett — Teller)

Nhitng c¢d sG chinh cua phuong trinh BET la:

— Bé mit chat hap phu ran 13 dong nhat, tdc 1a d01 le
ViEC hap phu phan ti khi trong 16p dau tién thi moi “vi tri”
déu tuong duong nhau;

— Cac phan tr da hap phu trong ldp dau ti€n déu €O tinh
cuc bo, nghia la ching § vao vi tri khong thé chuyén dong
ty do trén bé mat nira;

— Moi phan t& hip phu trong ldp dau tién déu trd thanh

“v1 tri” cho su hap phu cua mot phan ti khac cua ldp tha
hai ... va ct th€ ti€p dién, khong cé su gidi han vé so 16p
hap phu

22
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— Trong moi 16p, khong c6 tuong tic giita cdc
phan ti da bi hap phu;

— T4t cd cdc phan ti bi hap phu tir 16p thi hai
tr di déu c6é nhitng dic trung gidng nhu trong
long chat 16ng (khi): thi du vé ning ludng ...;
nhitng phan t& hap phu trong 16p th nhat thi ¢
ning luong khic vi c6 tuong tic truc tiép vé bé
mat ran.

23
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Phuong trinh BET c6 dang:
P 1 C 1p

V(p,—p) V,C VC o)
P_: 4p suit hoi bdao hoa
V: thé tich khi hap phu & 4p suitp
V_: thé tich khi bi hap phu & 16p thit nhat (16p don phan
tw)
C: thira s0 ning lugng (C = e2¥RT, v3i Aq 12 hiéu sO nhiét
hap phu khi trong 16p don phan tif va nhiét héa 16ng)
*Phuong trinh BET dudc st dung dé x4c dinh bé mit chat

hap phy V_NW_

N: s6 Avogadro So
W__:bé miit chi€m bdi 1ptdt & 16p don ptir VO
V,: thé tich mol khi & dkc

24
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III. Sy hdp phu trén ranh gidi dung dich 16ng -khi

I11.1/ Phuong trinh hdp phu Gibbs:

I 1 do

C RT dC

Véi

I": bién thién ndong d6 chat trong 16p bé mit, hay do hdp
phu, mol/cm?;

C: nong d6 cin biang trong dung dich 16ng, mol/l;

o: stic cdng bé mit, N/cm?.

25
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II1.2/ C4c chat hoat d6ng bé miit
Tu phuong trinh Gibbs ta ¢6 cdc truGng hgp sau:

d o

* Trudng hop g — © , T <0 (ndng d6 chat tan & 16p
bé mit, thap hon trong thé tich), stic cing bé mit ting
khi ndong do chit tan ting. Pay 12 sy hdp phu 4m. Chat
tan 1am ting o goi 1a chat khong hoat dong bé mit. DAy
]a trudng hop ctia dung dich cdc chat dién ly.

do

* Trudnghgp = =© , T =0: Chidtkhong hoat dong

bé mat.
d do

= Trudng hdp Gc , ' >0 (nOng d6 chit tan & 16p
be mit cao hon trong thé tlch) suc cang bé mit gidm khi
nong do chat tan ting. PAy 1a sy hdp phu duong. Chat
tan 1am gidm o goi 12 chit hoat dong bé mit (HDBM)

<0

26


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

CAu tric phan tif cia chAt HDBM g6ém 2 phan:

- Goc khong phan cuc: day hidrocarbon R

- Nhom dinh chuc phan cuc: -OH, -COOH, -NO,, -NH,,...
Chat HDBM 14 nhirng acid hay baz hitu cd, cdc dan xuit
halogen,..G6c ky nu6c hidrocarbon dugc diy vao moi
trudng khong phan cuc, con nhém wa nudc ndm trong
moi trudng nudc.

an
= high ¥
water adding surfactants (soap)
@Jﬂ\\jf-\_)
% %g;g ._5 > lower y polar head apolar tail
water likes water dislikes water

27
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I11.3/ Qui tic Traube
Niam 1884, Traube dwa ra qui tic thuc nghiém:

TINH HPBM CUA CAC ACID HUU CO NO TRONG
NUGC TRONG 1 DAY PONG DANG TANG LEN
THEO SO CACBON, TRUNG BINH CHO MOI
CACBON TANG TU 3 PEN 3,5 LAN.

Qui tic Traube chi ding cho trudng hgp dung moi la
nudc (mdi trudng rat phan cuc). V6i dung mdi khong
phan cyc thi tinh hoa tan cua chAit HDBM sé ting va l1am
giam tinh HDBM.
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IV. Sy hap phu trén ranh gi6i 16ng - rin

IV.1/ Sy hap phu phén ti
Lugng chit bi hdp phu x (mmol/g) dudc tinh tit cOng thic:

_ (Co B C1)V
m

C,C,: ndbng d6 ban dau va cin bidng cta chdt bi hip phu
(mol/l)
V: thé tich trong d6 x4y ra su hap phu (1)

X .100

m: lugng chat hap phu (g)

Su hap phu trén ranh gi6i 16ng-rin c6é thé dugc bi€u dién
bing cdc dudng ding nhiét hidp phu Langmuir hay
Freundlich
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Sy hap phu phan t& chiu 4nh hudng cia cdc yéu td sau:

> Anh hudng ctia dung moi: giita dung modi va chit tan
thudng c6 sy canh tranh hap phu 1én bé mit rin. Cau t¥
nao ¢ SCBM nho hon sé wu tién hap phu.

> Anh hudng cla tinh chit chdt hdp phu: bé mit phan cuc
s& hap phu tot chat bi hdp phu phan cuc va ngudc lai.

> Anh hudng cua tinh chit chit bi hap phu

— Quy tdc Rebinder: chat chi hdp phu 1én ranh gidi pha khi
sy hién dién cla né trong 16p bé mit 1am cin bing dd
phan cuyc cua hai pha.

Hién tugng hap phu phan ti c6 ¥ nghia rat 16n vi n6 dién
ra trong cd thé dong vat va trong nhi€éu qud trinh k§
thuat khac nhu: sic ky, 1am sach chat 1dng,...

30


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

IV.2/ Sy hap phu cdc chit dién ly

C4c ion trong dung dich 12 nhitng phan tif tich dién, cho
nén sy hdp phu cdc ion 12 qué trinh dién ra sy phan bd
lai dién tich.

Do tuong tdc tinh dién cdc ion trdi ddu dugc hit d€n gan
16p bé mit phan chia twéng va hinh thanh 16p dién kép.

A- Hép phu chon loc

Cédc ion chat dién ly dudc hap phu wu tién theo nhitng
tinh chit sau:

- Bé mit chat hdp phu c6 dién tich xdc dinh nén chi hap
phu céc ion tich dién trdi dau véi no.

- Kh4 ndng hap phu phu thudc ban chat cdc ion:

31
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= Podi v4Siion cung héa tri, ion nao ¢6 ban kinh 16n nhat sé
c6 kha nang hap phu cao nhat:

VD:Kh4 ning hap phu cia cdc ion cung hda tri
Li* < Na* < K* < Rb* < Cs*
Mg** < Ca?* < Sr’* < Ba?*
Cl'<Br < NO; <I' <CN§-

= P3di vébi cdc ion c¢6 héa tri khiac nhau, ion ndo ¢6 héa tri
cang cao (di€n tich 16n) cang dé b1 hap phu.

K+ < Ca?* < A3t < Th**

Trong héa keo, van dé quan trong 1a sy hadp phu cdc ion
trong dung dich 1én bé miit tinh thé bing luc héa hoc dé
hinh thanh hé keo.

32
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B- Hap phu trao d6i

Trong hap phu trao ddi, chat hap phu hap phu mdt lugng
ion x4c dinh ndo d6 tir dung dich va déng thdi ddy mot
lugng tuong ducong cac ion khac ¢ cung di€n tich vao
dung dich

Be3 f_\ Dung doch

. |
maé P A+ | Bt

T
raen P
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Su hap phu trao ddi c6 mot s6 dic di€m sau:

> C6 tinh chon loc cao: su trao doi chi xdy ra véi nhitng
loai ion x4c dinh tiy thudc ban chat chit hdp phu va ion
bi hap phu

- Chat hap phu acid (SiO,, Sn0O,,..) ¢6 khd niing trao doi
v{1 cation

- ChAt hap phu baz (Fe,0;, AlL,O,,...) c6 khi ning trao doi
vG1 anion

» Qua trinh khong phai luon luon la thuan nghich

> Su trao doi c6 toc dd nhd, nhat 13 d6i vSi cdc ion nim
sdu trong chat hap phu

> Né&u sy trao doi dién ra v6i sy tham gia cda ion H* hay

OH- thi pH clia moi trudng sé& thay doi
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Sy hap phu trao d6i c¢é ¥ nghia rat I6n trong viéc nghién
cttu dat, trong sinh vat hoc ciing nhu trong k¥ thuat.

= Trao do6i cdc ion K*, NH,* v6i cdc ion Ca?*, Mg?* trong
hat keo dat.

= XU ly nudc citng (c6 cdc ion Ca2*, Mgt ) bing phuong
phép trao doi ion, st dung nhya trao d6i ion cationit

2 cationit Na* + Ca** — (cationit),Ca’** + 2Na*
= Téach cdc chit dién ly ra khéi nudc bién
cationit H* + anionit OH- + Na* + ClI- —
cationit Na* + anionitCl- + H,O
Nhyua trao doi ion cé thé tdi sinh bing cidch xt 1y vdi
acid va baz.
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