46
2007 6

ACTA  SCENTIARUM NATURALTM UNWVERSITATIS SUNYATSENI Jun

) Vol 46 Sup
2007

Preparation and Propertes of
W ater_dismntegraphle Polystyrene

YU Shan-pu - (HEN Xue gang  ZHANG Na
(KeyLab of Rubberp hstes Ministry of Education  Collese of Popmer Science and Engineering
QnsdaoUnivessity of Science and Technoogy  Shandons Q ingda0 266042 Ching

Abstract The nove] envionmenta] f{riend V' polyst/rene hlending matrials were prepared via j— sitn popmerjzation blending The
b lend s are canposed of ahsorhent sodiun poyacrylate ( PAANa) particles and PS matrik The resulting polys®rene b fend s and corre.
spond N8 foamed Products can disintegrate ino powder under the acton of water and the water— ( isinteg€rating products exhibit water

an(d ferti]izer retention capacify
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Although he defradatpn of same envijrormenta]
frend ]y Posiners such as starch and celJulose under He
action of hem jcroo€anisnt =3 s usefu] degradatpn
1$ not ajvays necessary {ormany poliners [)isntegra
ting€ mto snaller pargcles is enougy for sme app Jica
tion fields Here we found polystyrene hlends in wh ich
water ahsothent pParticles of sodium pPolyacy hte were
added can convert into hyd oPhilic Povderswhen he ng
confactng with Wate,r which are called waer.disinte
grahle Polystyrene ( WDPS . The detiled Preparatpn
OofWDPS via in— sjtu polymerization hlendng and their
water dsinte€raple properteswere discussed m h s pa
per

1 Experin ents

1.1 Materak

Actyic acid( AA)’ s‘ryrme( Ss’ potassjum per
su]fatE( KPS)’ benzoperoxide( BP(')), mehYlene—
bis— actypmide ( MBAM),  sodium hydroxide — cycja
hexange n hexane and n heptane are analytica] degrade
reagent and used without furher purifaton K erosene
oi] surfactant spang) ( SP—SO), nony| Pheno] ethoxy
1ate( TX*]O) and foaning agent n— pPentane are used
in avajpble industri] degrade
1.2 Preparation of WDPS through mn sjtu poly
m erzation b lend

The cross|inked sodiim polyacty|ate Particles were
obtamed fram anulspn Popmerizaton with $nag
and TXq( as anulsifier

Varjous molar ratps of styrene pargicles of
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polystyrene enulsion popmerizaton sodium Polyaciyjate in— situ Popimerizaton bhlending
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cosslinked  sodim - Poyacrylae nitaor  BRO
(0. 15% of Sy and spang( were stirred vigorously at
75°C Pprapoutz—4 hours hour§ A fter ﬂqa’t the mx
ture was transfer nto a sealed mould and Po ¥ erged
fory days at75°C and the WDPS canposed of sodiun
polyacty hite and PS was ohtained The PS blends were
foaned with n— heptane as foaming agent

2 Results and d iscussion

W aterdsnte8rahk popertes o fWDPS

PS cont@aining adequate water ahsorhent pPolymer
such as PAANa can disnegrae into powder |ike Prad
ucts n the water Figure| dePicts tPica] water disi
tegrating process of foamed WDPS containing 14 % of
water— ahothent PAANa particles The blend ngmate
rals pecane Jooser and [ooser once theY were jmm ersed
imowatqr as hovn inFigurel( b) andFigurel( 9’
and disnte8rated mto snaller aglregates and powders
fina]l}’ as shown inFigurel( d) Smcee he trad tional
PSmaterjals are hydrophdoi’c which can not change n
both volume and state under the acton ofmoistm? te
nove| water dismte€rahle Property of WDPS m aterjals
derives fam the Particles of PAANa diPersng m He
WDPS The watr absorbability and then swe]ling of
water ahsothent PAANa evidently Jeads © the water
d sintegrahle property of WDPS

2.1
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W ater disinteg8rating process of fpamed

FE1
WDPS containng 1g); PAANa afer heing m ersed
n de jongzed water pr( a) 5mir’1 (b) 30 mi{l
(9 1 hand(dy 24 b

In ﬁc7t the conent of PAANa infuences fewa
terdisnegrah e propertes of WDPS drmamatially
There was no any change afteryq hours forlWDPS con
1a'r1'ng7% of PAANa Partgcles when it was jimersed
n de onjzed Wate,r while the tine t0 dismntegrate {or
WDPS containing 11 9 of PAANa was only half an
hour Obvious]}’ the waerdisinte8rating rate can he
easily uned and conto]lable through modifying he
conent of waerahsorhent pofner particles for diffr
ent request and application fields In addition e va
rie‘ry partic ke slz’e water apsorhency and other factors
of water— ahsothent Ppofmer disPersing mn PS matrik
can exert heavy nfluences on water— dishe8rahlke
proberty ofWDPS furher ressarch s Perfoming m our
group '

2.2 Perpmance of waer— disnegmrathg prod
ucts ofWDPS

In order 10 mvestBat the water retention of e
water dish egrating products of WDPS  the canpound

s0i] contaningg. 3% of water— dismntegrating p roducts
was prepared and its mfluence on em pation of Chi
nese caphage« Shanghaj Qn® seedswas studied The
con trasting experinenta] results of canpound soi] and
b lnk soi] shoved hat aJhough the waering frequency
is onl once tine perp day§ which is lover than that
ofonce a day {or plank s);l te tine of €&em nation is
5 days and the 8eminaton rate is 64%, dorer and
h Bher than that of hlank soil 7 days and 455, Te
spectively It is we]] known that the water— apothent
pofmer is usefu] t0 preserving mojsture and fertili
674’5]’ which ® I accordance with our experinenta]
resuts hecause there exjstwater— aphsorhent particles of
PAANa in the water— disinte8ratng products Al of
these show that the in— sjtu ponergation hlend ng
materia] WDPS & a kind of envirommenta] friend [y Po [y
styrenematery]

3 (Conclusion

The successfu] preparation of water— disinegrahle
polystyrene via jn— sju pPolymerjzation hlend inz%r n
which he hydmobPhilc Particles of PAANa and surfac
tant spangp were added no styrene systan hefore Pol
therizatiog was danonstrate] The resultng WDPS
and foaned WDPS materia]s exhibit interestng water
d smteg8rahle property and can dispegre nto powder
which can inprove watr and fertilizer retentjon of soj]
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