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2 ¢of: 2Ejd-tuduld 23 71F FA diF folo] J¥g HEHoz vAHAG. T
Zga o] A RA] B{AZA toluened, Y WA ZA n-heptanes 2-ethyl-1-hexanol & AR-31%]
t}. 7lE4 2= dulduld (DVB)E AMg-sigich e} gulo| g=dulolA fujje] gl F
HE+E FFEAY v EAAT 71F FHyt 37189, & DVB #3zddM e B&A4/3
AR e g7t FHEeE o & v EEAE Jehlith W& DVB @§xdo)As 2-ethyl-1-
hexanol3} n-heptane®] 733 zjold] 2§ 7|3 23 ¥ rlgaslExe xol§ Bl DVB
§ato] 2842 foujo) 23 Aol oF aurl Aasc T ALE fuES F
FHUA A 7] e 45R4 A e F3EM §A Al F2E B4 gdId ¥
X Reg Yepd.

ABSTRACT: Effect of solvents on pore characteristics of styrene-divinylbenzene copolymers
was investigated experimentally. Toluene was used as a good solvent, and z-heptane and 2-
ethyl-1-hexanol as poor solvents. Divinylbenzene (DVB) was used for controlling crosslinkage.
The specific surface area and pore volume of the copolymers were increased with decreasing
the ratio of monomer to solvent content. In the copolymer with high DVB content, the specif-
ic area was increased with increasing the ratio of good solvent to poor solvent content. In the
copolymers with low DVB content, pore volume and pore size distribution which depend on
the kind of solvents due to the structural difference in these solvents were decreased with
the higher degrees of crosslinking. Applied solvents, having different affinities for the copoly-
mers, lead to their morphology changes during polymerization.
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Table 1. Effect of Monomer/Solvent Ratios on
the Characteristics of the Copolymer with 33% of
DVB

monomer/ BET surface pore. principal pore vol.

sample 2, area/total pore size
solvent  area(m’/g) wea®)  (A) {cc/g)

P33THI1 25/1 - - - -

P33THIZ 2/1 36 - 19 0.1
P33THI3 15/1 238 19, 40 04
P3BTHI4 11 308 19 19, %0 0.7
P33THI5S 1/15 318 16 19, 165 10
P33THI6 1/19 328 15 19, 165 11
P33THI7 1725 344 22 19, 166 13

* Toluene(good solvent)/ n-heptane(poor solvent)=1.
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Figure 1. Influence of monomer/solvent ratios on the
cumulative pore volume of copolymers with 33% DVB.
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Figure 2. Influence of monomer/solvent ratios on the
pore size distribution of copolymers with 33% DVB.
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Table 2. Effect of Solvent Ratios on the Characteristics of the Copolymer with 33% of DVB(Monomer/

Solvent=1/2)

BET surface area micropore area mesopore area principal pore size pore vol.

sample  good solv./poor solv. (a0 (m?/g) (m?/g) (A) (cc/g)
P33TEl* 25/1 338 69 269 19, 90 0.7
P33TE2* 15/1 357 69 288 19, 159 11
P33TE3* 1/1 353 74 279 19, 164 14
P33TE4* 1/15 352 81 271 15 15
P33TE5* 1/25 301 44 257 15 0.9
P33THI** 2.5/1 331 62 269 19, 63 0.7
P33TH2** 1.5/1 337 55 282 19, 90 0.9
P33TH3** 1/1 340 59 281 19, 90 1.0
P33TH4** 1/15 362 74 288 19, 166 12
P33TH5** 1/25 302 51 251 17 0.6

* Toluene/2-ethyl-1-hexanol. ** Toluene/n-heptane.
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Table 3. Effect of Solvent Ratio on the Copolymer Characteristic with 40% of DVB Content(Monomer/

Solvent=1/2)
BET surface area  micropore mesopore  principal pore size pore vol.
sample  good solv./ poor solv. (m®/g) area(m?g)  area(m’/g) (1) (cc/g)
P40TE4* 25/1 437 91 346 19, 90 1.0
P40TE2* 1.5/1 454 99 355 19, 166 14
P40TE3* /1 444 101 343 17 1.7
P40TE* 1/15 398 115 283 17 0.9
P40TES* 1725 402 120 282 17 1.7
P40THI1** 3/1 447 91 356 19, 90 1.1
P40TH2** 2/1 452 92 360 17, 160 13
P40TH3** i/1 446 104 342 17 2.1
P40TH4** 172 430 117 314 17 20
P40TH5** 1/3 388 142 246 17 14

* Toluene/2-ethyl-1-hexanol. ** Toluene/n-heptane.

Table 4. Effect of Solvent Ratio on the Copolymer Characteristic with 55% of DVB Content(Monomer/

Solvent=1/2)

BET surface area  micropore mesopore  principal pore size pore vol.

sample  good solv./ poor solv. (a7, area(m?/g)  area(m?/g) (A) (oc/g)
P55TE3* 25/1 694 142 552 19, 157 16
P55TE4* 15/1 659 131 528 17, 166 18
PS5TES* 1/1 611 132 479 17 2.1
P55TE1* 1/15 451 150 301 17 0.8
P55TE2* 1/25 453 175 278 15 0.7
PS5TH1** 2.5/1 699 135 564 19 16
P55TH2** 15/1 689 135 553 17 22
PS5TH3** 1/1 658 139 519 17 14
PS5TH4** 1/15 600 136 464 17 13
P55TH5** 1/25 554 174 381 17 1.1

* Toluene/2-ethyl-1-hexanol. ** Toluene/n-heptane.

vehliglch. & DVBe| 3| F71845 oAl
¥% F719 W& micropore?] E&& ZHAda ¢l
& 2. ol F H Y2 Table 2, 3 ¥ 49M =%
Ho|= ule} 7o] DVB #3o] 40% ol4d o A&
Ao} o] & ZolA micropore area’} Tha B
Yehin e ¥ mesopore area: w9 2|
Uelds 2o 7]A=e. ogl micropore area
9] ZA&H = mesopore area2] 43¢l F71e

ol f 7] WEd FAHA v EAH| FIE 714 -

23 3o watA Fig. 39149 FgA49 3 F7}
d W& v ¥ F7h= mesopore area] Auj3
d F7t Ed Aoz gAddn

718 #39 9] BET HERHI {AR gL =

372

olm ly=dl, tiat P33TH seriesol] u)sld P33TE
series7} 97t ¥ 71F 9 E Holm . a3y
ol2)g 73k Table 39] DVB §3do] 40% < P40
series9} Table 42] DVB @3] 55%¢! P55 se-
ries®] AR A9 Aoj7} §18-E AT +
t}. o]AL Coutihnod} Cidoll” ¢}8 isoamyl ace-
tate$} ethyl acetateo] vlmdjA) 2} o] s-heptane
o] 2-ethyl-1-hexanold) B3l FxH oz =g A
¥ TZE Zc A7) W Jepe Az B
A, F o7l Ay F2E 2= EALFE 33
A EAl o B9 A5Fgos FIE R H
A e GFES A Hed, B vlaA g2 =
Aoz olg @ F4o] viud & 4L = A

Polymer(Korea) Vol. 23, No. 3, May 1999



2€A-duj Al FFEA] 71F S4 A E &9 57

900 —————————————————
—o0—P33TE —o0—P33TH

800 || —A—P40TE —g—P40TH J

S —0—P55TE  —4+—P55TH

e 700} i

Kl

e

©

o 600} .

Q

i

€

a

® 500 -

=4

5

@

& 400} R
300 | 4

A 1 " 1 " 1 i 1 i 1

0.0 05 10 1.5 20 25

good solvent/poor solvent

Figure 3. Influence of solvent ratio on the specific
surface area for copolymers with 33, 40 and 55% DVB.
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Figure 4. Influence of solvent ratio on the
micropore formation for copolymers with 33, 40 and
55% DVB.
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Figure 5. Effect of solvent ratio on the pore size dis-
tribution of copolymers with 33% DVB. (a) good sol-
vent : toluene, poor solvent: 2-ethylhexanol and (b)
good solvent : toluene, poor solvent : #-heptane.
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Figure 6. Effect of solvent ratio on the pore size dis-
tribution of copolymers with 40% DVB. (a) good sol-
vent : toluene, poor solvent:2-ethylhexanol and (b)
good solvent : toluene, poor solvent : z-heptane.
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Figure 7. Effect of solvent ratio on the pore size dis-
tribution of copolymers with 55% DVB. (a) good sol-
vent : toluene, poor solvent:2-ethylhexanol and (b)
good solvent : toluene, poor solvent : n-heptane.
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