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Abstract: Porous resin heads of poly(styrene-co-divinylbenzene) have been prepared by suspension polymerization.
The bead could be made porous in the region above 30wt% of the crosslinking agent(divinylbenzene) and the porogenic
agent(toluene), respectively. The specific surface area of porous beads increased with increasing the concentrations of
divinylbenzene and toluene. The specific surface area of the porous resin bead decreased, when sulfonated with concen-
trated sulfuric acid. The catalytic activity of sulfonated resin catalysts increased with increasing the degree of crosslink-
ing in the liquid-phase reesterification of ethyl acetate with l-propanol. The adsorbed quantity of sodium

dodecylbenzene sulfonate in an agueous solution also increased with increasing surface area of porous resins.
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Table 1. Average Bead Size

Run %DVB | %PVA® rpm D (mm)

1 10 1.0 650 1.08

2 30 1.0 650 1.09

3 40 1.0 650 1.10

4 30 0.8 650 1.20

5 30 1.2 650 0.95

6 20 1.0 450 1.23

7 20 1.0 600 1.15

8 20 1.0 750 0.98
(a) %PVA = (Polyvinylalcohol/Aqueous  phase) x

100

(b) D = average particle size
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Fig. 1. Effect of %Toluene and %DVB on sur-

face area.

(a) %DVB = 50 (b) %DVB = 40

(c) %DVB = 35
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Fig. 2. SEM micrograph of internal structure of a

macroporous polystyrene bead (%DVB=
40, %Toluene=60).
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Fig. 3. Region of porous matrices.
(®) :surface area > 100 m%*/g

(o) :surface area < 10 m%*/g

Table 2. Properties of sulfonated macroporous resins

Surface |lon Exchange
%DVB |% Toluene|  Area Capacity
(m*/g) (meq./g)
CAT1 50 60 300 3.06
CAT2 40 60 200 3.21
CAT3 35 60 90 5.01

o], FAty| ToFol FHAo]l ZA 7
g oAl oj FAbshub-ozt FAbsiule
E 3 4x)71Ee BAe] danksolng
ozt F2|iAb YRFxo| JFe F A
gk #astE A gRE Abgsle] 1
o3k o "ol Ag o) E 9 A o A H 23} (reesterifi-
cation)ell A 7}ixr} F48§, Z Ao FFE
Zu) o] &Ao] Fr1eksich(Fig. 5).

CH,CH,CH,OH + CH,COOCH.CH,
- CH,CH.CH,OH + CH,COOCH,CH,CH,

A FAYNE AT s ol LT 2ol
A= F7H FR9 B4Y7L EAR. Fig. 2004

Sol B4 £A30He L ol oh$ He o)
bk ol4e)A Abole] AN AT E FAHCH14].
ol BEH SAUA B AZE Fo 24
A% Sehd, BAZE ol el sl AR



Fig.

Reaction rate x 10° (mole/eq- min)

Surface Area(m?/g)

10

600
500 - (a) °
400 | (b)
300 + (c) m
A
[ J
A/
100 } -
O 1 1 1 ]

30 35 40 45 50 55
%DVB

4. Effect of sulfonation on surface area (%

Toluene = 60).

(a) Before sulfonation(surface area/gram
of St-DVB copolymer)

(b) After sulfonation(surface area/gram
of St-DVB copolymer)

(¢) After sulfonation(surface area/gram
of sulfonated St-DVB copolymer)

[ 14
( 14

[ 2 3
|

ne)»

O 1 1 I3 1
0.0 0.2 0.4 0.6 0.8 1.0

Initial mole fraction of ethyl acetate

Fig. 5. Reaction rates with initial mole fraction of

fo

v T

ethyl acetate at 59.5C
(A, %DVB=50; o, %DVB=40; m, %
DVB=35).

3 AT 47 ZAeA ek AL AT
N

[e) a1
e 2471 209 93¢ A9 wAl g1

TEY FAYAY A W 847

600
500 |-
o 400 - A
~
o A
g 300 a °
3 a A o» ®
o 200F , »
: o°*®
[e]
100 :9. . -
P
0 l'.. 1 t ] L
0 200 400 600 800
C (umole/L)

Fig. 6. Adsorption isotherms of SDBS on polymeric
adsorbents
(m, %DVB=40 and % Toluene=50, 80m?/
g, ®, %DVB=40 and %Toluene=560,
320m%/g; A, %DVB=40 and %Toluene=
67, 420m*/g; ©, Amberlite XAD-2, 330m%/
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