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Fig. 2 Micrograph of extractant microcapsules

a) Oil phase PSF:CH,Cl; : TBP =7 g:90 mL:9 mL, water phase 0.1 wt%PVA; b) Oil phase PSF; CH,Cl, : D2EHPA = 3 g:50 mL:2 g, water phase
0.5 wt% PVA; o) Dil phase PSF:CH,Cl, : D2ZEHPA = 3 g:50 mL:2 g, water phase 0.5 wt% gelatine

Table 1 The list of the selective dispersant agents

Fxtractant Poly'n{er Dispersant
material agent
TBP PSF PVA
25 vol % D2EHPA + 75 vol % kerosene PSF Gelatine
40 vol % Aliquat 336 + 60% n-Octyl alcohol PS Gelatine
TOA PS Gelatine
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Fig. 3 SEM photos of extractant microcapsules

XRAHMATHEEER, HHTFER. X EH
BT IR T AR B 7 K P B B B 5
Bk, i FREBUN M W, A B 1k 18,
S 5E 4 B L I O BB AR T R PR R, BRE R
BFTMHE MERRTUEDHM LR
AEMEERAERE, M FHAXHRELHRM
S Y B AR TE 2 (B 9 B BB AT 4047, T A9 35A
AR FERE FRERNGE WSS, B TE
BAMAR, 5 EERAE AR, AT
FERAERE R B EE R R, R E RS .
MES BAERIR DL EELRS, e
(5] () Bl 1 0 7 2 1 B R R, T ZE O MO R )
MEREAK S KE AR, 58 MR
R HIARE X FE OB EE E#
RO . E 3(d) R Y M BB At

a) PSF: CH,ClL, : TBP = 0.3 g:15 mL:2 ml; b) PSF:CH,CL :25 vol% D2EHPA =2 g:25 mL:1 g; ¢) PS:CH;CL : TOA = 4'g;: 25 mL: 1 g; d) PS:
CH,CL :TOA =4 g:25 mL:1 g; e) PS:CH,Cl; : Aliquat 336 =3 g:25 ml: 1 g; f) PS:CH,Cl; : Aliquat 336 =3 g:25 mL:1¢



210

[

F

=4 # 2005 4F

Bs MENMBERE H3(OMEREZH
£ 40 vol % Aliquat 336 + 60 % IE 3 B (1) 134 i 2 FR
FEZFEABEZORNS, FEMXT HILRE
FLEMDWMUEEDLE L REL RO 40 vol %
Aliquat 336 + 60 % IE 3 BE 1 I 2 WY BE &5 44 5 N &
=12t 10
2.4 WEBRNKESHSTEHHE
AEAMREAOREEYMERNBHER
RE, oRG M I F BoR 4, B R P 8 T R 2
BB R, W R B AR, R HORE AR 4 A
T8k 4 BiR, Wt A 4 g 89 PSF R 2 g 1)
25 vol % D2EHPA + 75 vol% kerosene ¥ F 50 mL B9
SEMEY KA 0.5 wi% BB K IR R, B Pk
HE 4 720 o/min B 145 A 5508 2R 2 A0 B L X
o JBE o A SR 08 0 AT SR A5 U R T B R AR

Particle size distribution

16.00%
12,00% |-
w
=113
8
g 8.00%
5
=¥
4.00% -
0.00% 5
D N} I\ N )
AR b2 A 3
-\‘)/ ﬂﬁj/ 0;,))9 b?’/ 4))9 bgj/ '\,_)/ q.,‘b/ q{_},\
Diameter of microcapsules (Um)
Fig. 4  Particle size distribution of microcapsules

(il phase PSF:CH,Cl, : {25 vol % D2EHPA + 75 vol% kerosene) =
4g:50ml:2¢
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Fig. 5 Influence of the stirring speed
Oil phase: 1 g TOA + 4 g PS in 50 mL dichloromethane
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Fig. 6 Average diameter of PSF microcapsules containing 25 vol % DZEHPA + 75 vol % kerosene

a) Oil phase; 2 g extractant + 1g, 2g, 3 g and 4 g PSF respectively in 50 m! dichloomethane; b) Qil phase: 4 g PSF + 5g, 4g, 3 g and 2 g extractant

respectively in 50 mL dichlorcmethane

Table 2 Inﬂueﬁce of the composition of dispersed phase on encapsulation efficiency

Mixture ratio PSF:CH,Cl, :
No 25 vol% D2ZEHPA + 75 vol%

Viscosity of dispersed Interfacial tension  Stirring speed  Average diameter  Encapsulation efficiency

phase(mPa-s) (N+m)~! {t/min) {m) (dried microcapsules) (% )
kerosene
1 1g:50mL:2 g 1.6852 0.017 70 11.5 26.1
2 2g:50mL:2g 3.040 0.050 720 26.9 45.3
3 3g:50mL:2g 5.662 0.101 720 43.6 59.8
4 4g:50mL:2g 10.648 0.048 720 55.6 5.1
5 4g:50mL:3 g 9.880 0.023 720 35.7 36.5
6 4g:50mL:dg 9.713 0.049 720 32.7 32.5
7 4g:50mlL:5g 9_566 0.061 720 30.9 45.4

Table 3 The optimal encapsulation efficiency of the microcapsules

Shell Mixture ratio Encapsulation
Extractant te ial shell material: efficiency( dried
matert CH,Cl, : extractant  microcapsules) ( % )
TBP PSF 0.3g:15mL:3 mL 47.0
25 vol % D2EHPA
+ 75 vol % PSF 3g:50mL:2g 59.8
kerosene
40 vol %
Aliquat336 + 60%
1g:25mL:1 75.4
n-Octyl P 8:25 & 3
alcohol
TOA PS 2g:25mhl:l g 37.0
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PREPARATION OF EXTRACTANT MICROCAPSULES BY
SOLVENT EVAPORATION METHOD

YANG Weiwei, LUO Guangsheng, WU Fangyu, GONG Xingchu
( State Key [ab of Chemical Engineering , Department of Chemical Engineering , Tsinghua University , Bejjing  100084)

Abstract To encapsulate extractants by method of microencapsulation can solve the problems of phase dispersion,
phase mixing, phase separation, the leakage of extractant, as well as complicated structure of equipment in the
extraction process.In the present work polysulfone and polystyrene as polymer materials were used to encapsulate the
extractants such as TBP, D2EHPA, TOA, Aliquat 336 etc by means of solvent evaporation. The influence of shell
materials , dispersants, stirring speed and composition of the organic phase has been investigated. The experimental
results showed that TBP and D2EHPA were suecessfully encapsulated with polysulfone as the shell material while for
the preparation of TOA and Aliquat 336 the shell material of polystyrene should be applied. The spherical shape and
monodispersity of the microcapsules were related to the dispersion agent used in the O/W system. The mean diameter
of the microcapsules decreased greatly with an increase of the stirring speed . Besides the stirring speed, the viscosity
of polymer solution and the interfacial tension of working systems are the major factors that influence the size of the
microcapsules . An optimal encapsulation efficiency of the microcapsules was reached when the content ratio of the
shell material to the extractant in the polymer solution was optimized .

Key words Solvent evaporation, Microcapsule, Exiraction



