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Abstract

This study is designed for the polymeric absorbent as to absorb nonpolar aromatic VOCs well while
sustaining nonpolar property at most cases as well as allow a microwave heating in case moisture is
provided by adding polar hydroxyl groups properly.

The hydroxyl group is very polar and a hydrophile feasible to form hydroxyl group with water.
After forming the bead by adding the vinylacetate besides styrene or DVB, hydroxyl group is
introduced to the surface of the bead through hydrolysis.

Overall(general) physical properties, specific surface area(540m’/g), the size of pore(534),
density(0.24g/ml), and thermostability(thermal decomposition temperature, over than 300°C)
outstanding.

The Absorption Efficiency of formed absorbent was 80%,
commercialized Optipore V503 on benzene(50%).
similar to one of Optipore of V503.

are

higher than one of existing
In case of the Absorption Efficiency, it was 75%,
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Table 1. The componential analysis of Spent
Styrene compounds from the manufacturing
process of PS(Polystyrene)(%)
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Table 2. The mixture ratio for the formation of Polymer Absorbent (Bead)
A = DVB ST BPO AIBN | Toluene | Isooctane TP PVA water
- (mL) (mL) (@ (@ (mL) (mL) (@ (@ (mL)
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Fig. 8. IR-spectrum before and after hydrolysis
of the polymer absorbent.
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Fig. 9. TGA curves for the absorbent with
polar hydroxyl group.
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Fig. 10. The SEM of the Polymer Absorbent
(a) Sample with fresh Styrene, (b) Sample
with spent Styrene.
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Table 3. The physical properties of the
Polymeric Absorbent

Prepared
using
recovered
styrene

Prepared
using fresh
styrene

Sample

BET surface area
(nf/g)

t-plot micropore
area (m/g)

540 o967

30 38

Total pore volume
(ml/g)

Micropore volume
(ml/g)

Average pore size
A

Density
(ml/g)

“bead size :

0.48 0.47

0.0146 0.0105

93 50

0.25

1.7-300um

w

>
&

&
ML

o ri
Mo fo &m0
2 o e =

% 2 PN
i}-o"m

RS

ot N @ ot N £ AL fu
Nloiomlﬂ

S

l°ﬂ e 2

=
(@]
—
@]
an]

Microwave 2 ud]
11-Fig. 120 yebsich.
Table 4= i34 <] VOCsl wlAlel] o
gatoll st AFAAE YERA
vinyl acetateE AME3 EF&AS A
21 3+E Optipore V503} wll Aol o3k
82 oF 50%0] At zﬂ
< 80%2 EA et
st A8 7} %"3§%E 5%
o} olgis A= F47]
wel v =9 4

L
L

ol

5.
=]

2 §380] FolAA vlola

)

g

ZIZEAL Al HIE2ET} estil 253
ol B =g dojyr] wEel 2 a sl
FOHAIE AR o gtk AAE Hl=
o 5471 gl S % ol st =
AL T FEAY 2717 2 o Eokon
EREA RS RS .9 2 24990,
E3) 283 AL A AdFoz 3 7}
53t DO\X/EX/\} A2 Optlpore V5032 &

g3} w5 Vet
#EQuartz:e
Eo. E 24 % 300mm)

Sanplngbub

N

Mass flow meter

L

Fig. 11. The schematic diagram of experimental
rig. for the absorption and deposition using
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Fig. 12. The picture of 600W microwave oven,
power generator and bead-charged reaction
tube which is installed in microwave oven.
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Table 4. The Absorption® and Decomposition

Efficiency’ of polymer absorbent on the benzene
by 600W microwave heating.

Al 8 EF2E%) 22-8(%)
Optipore V503¢ 50 80
H 294
A a8l 80 75
EFHE AR
a. FFz7 WA 247 AH F Foo &
A Az TA WS S5kl AN FGL,
b. &&x%7A : power = 600 W, ©@ZA)7+ = 30&
3o FRFH
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