CHAPTER V

CONCLUSION and SUGGESTION

5.1 Conclusion

The pres Zé synthesis of styrenic

imbiber beads : -qata51c goals in providing
fundamental ? -\ on '} iy luencing factors that
affect the > _v:flk*f‘" of » the imbiber beads and
its absorptio
.-*Jied in this study can
be wused to T\ trial solvents, such as
toluene, xylene @ roform, etc., which are
widef& used tings and fiber industries.
Therefore, ; ------------ ;zs;;==;=:;:} er way to cope with
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pr1r “ a t resources. In fact,
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the princip e factors whlch govern the absorption
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structure - pore voluge and surface area. The findings
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5ol sl From the flrst polymerization batch, the

pollution

yield of the polvmer beads is about 47%. The average
size of the synthetic polystyrene bead is around 2.5-3.0
mm.

5.1.2 Divinvlbenzene was used as the crosslinking
agent in the synthesis of the polystyrene imbiber bead.

The crosslinking agent helps stabilize and maintain
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the dimension of the imbiber bead during absorption and
desorption of solvent. However, the large amount of the
crosslinking agent made the bead rather rigid and then
decreased 1ts absorption property. The most appropria;e

amount of divinyvlbenzene in this study is about 0.3%

' b’ me during seeded suspens1on
: @ sorptlon property of the
imlbws which were seeded

synthetic beads. .
polymerizatiogi’ﬂf"’e —
' ' g
“

5.1.3 The ]

polymerization in

would "sd@eform after excessive
swelling due siinking that rendering
the beads hard appropriate time for
the seeded ; in this study is
about 12 hr.
ature during suspension
polymerization absorption ability of
the synther;?z:;;;_________; . 7;%v' beads svnthesized
under the h At 7 sfiperature for a short

time would become rather soft and consequently absorbed

Stﬁﬁﬂﬁ%ﬁﬂ‘m'ﬁ}ﬂﬁ?’enm oty

swollen lystyrene beads would then become larger in
s:.zQ W@o&tﬂ ﬂwm wq%nw.ﬁqcﬂsﬂ Therefore,
poly yrene beads which were polymerized under the
condition of 70°C - 4 hr. + 90°C - 2 hr. rendered the
higher swelling ratio and larger size compared wibh
those polvmerized through the sondition of TP°C. ~ 2 hr.+#
909Cc - 4 hr. '
5.1.5 The most appropriate suspending agent for

the svnthesis of the polystyrene beads in this study is
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the mixture of HPMC + HEC which gives the larger beads
compared with ﬁhat using only HPMC.

5.1.6 The most appropriate monomer phase volume
fraction in this study is about 0.1.

5.1.7 The most appropriate condition for the

synthesis of the imbiber beads crosslinked

with divinylbenze be as follows:

Composition:

Water phase 0.4%

0.076%

2%
Monomer phase: 99.4%

0.3%

0.3%
Monomer phas®&. voluze fractien  3- Y o 0% ¢
Time—temperatﬁﬁr 76°c-4 hr.+ 90°C-2 hr.
Agitation rate 220 rpm.

ﬂu Ej‘@ i b84 %Wﬂ'ﬂﬂ%lzed were of very

little D¢ 051ty The‘.por051ty and surface area of the
beacﬂ w’.}:aﬁa;ﬂa‘}m\u%’] {B%ﬁq a%}er monomers
and manlpulatlng the more appropriate conditions.

5.1.9 The solubility parameter of the polystyrene
beads was approximated to be in the range of & = 8.6 - 9.6
[cal/cm3]l/2- The highest swelling ratio in chloroform
iz 13.17;

5.1.10 The density of the polystyrene synthetié

peads is 1in the range of 1.08 g/cm3.’This figure is
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slightly higher than that of o0il and some organic and
industrial solvents.

5.2 Future Work

The synthetic beads of polystyrene crosslinked

with divinvlbenzene in this study was characterized to

be slightly porous. re, the absorption ability

of the Dbeads for some solvents such as

' 4 .
.benzene, tolu . lene Q:oform, etc. To improve

the porous and 1ts absorption

pied out as follows.

\ \n\ from styrene to tert-

butylstyrene. x-e structure of both

ability., futuy

chemicals give ) lstyrene monomer is much

‘bulkier and crosslinked polystyrene

beads should be porosity because the’tert-

butylstyrene. 1d of the polymer backbones

R

further which" 4 structure with more

spaces 1in ;e bead. Therefore iﬂe higher the porosity,
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H3C—?—CH3
CHj

styrene | tert-butvlstyrene



~v1ny1benzene

\

5.2.2 “Bhe  demsity  of e  divinylbenzene

=

crosslinked poly

all he factELs involved especzdzhy porosity. The

e T
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5.2.3.1 'Using other suspending agents

tly controlled by

which can produce a large amount of bubbles during
pdlymerization 2

5.2.3.2 Adding diluents such as di-2-ethyl

‘hexylphthalate, into the monomer solution before the

polymerization. During the formation of the polymer bead,
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the diluent will graduélly evaporate out of the bead
leaving a large amount of pores inside.

5.2.3.3 Keeping the 4temperature' during
extraction of the excess monomer below 100°C to prevent
the self—initiated polymerization of the remaining styrene

monomer in the beads.

ce a floating type

ﬁle to monitor  the

imbiber .bead,

crosslinking densi ore -“~-“m§f well as the density

of the Dbeads, ’ 9pe ;;:F\u:ich depending on the

required applica the use in certain

N
types of 0;1. W\ tSchnique of seeded
suspension polyme ation - R 1 N T biber Dbeads can be
regarded as a oce@ure for each individual
purpose in the ' 'Tfm—EE mbiber material over a wide
range of indugtri
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