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Abstrac:t Pobmers used as s0i] conditioners © enhance the capapility for protecton agajn st erosjon of 0] are mport@ant OPiCS n envi
rom enfa] study Popmer soj] canditoners can stabilize e ag8regates of soil§ increase fhe nfijtraton and reduce the runoff and era
son of 0i] In this work polyviny] alcohol( PVA) was used It deg€radation in sojfs and its ntemolecufar neraction rece wity 0ils
wer studied Pur PVA fim  PVA with silica and PVA with alunina oxile were heated or treated with ultravisble 1€ht FTIR was
used © opserve he aZing of PVA The surfaces of the specimens were chserved with M and AH\/[( atam ¢ f)rccmicmscopc). Inter
action prce heween PVA and the tP wasmeasured w ith ABM, The effects of sojls m he ag8ng of PVA wer discussed according to he

experinenta] results Effects of treatn€methods on he nteracton pree petween sojls and PVA were ajo discussed in this study
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1 Introduction

Poly ( vinylajeoho} ( PVA) swatersouble bi
odeg€radaple It is attractive for enviormentally friendy
products There are a Jaige amount of studies on e
adsorptin of PVA onto sold surfaces SiW]lel" and
Vishwakamézl, studied the adsomtion jsothems of
PVA o 10s0]d surfaces The mteractions and adhesive
forces heween PVA and d ifferent solid surfices were
measured by Atamic Force M jcroscopy ( AH\/[) re
cently pr examples Uner et al? , and Yoichi Kanda
etaly
seeds have heen studied m agricultura] applications {or
a png tne PBamy etal! gave sane research results
The ag€ng of PVA 1 the enviiormentwas ajso an jn.
portant oPics Emo Chiellini et d”  studied the bio
degradation of PVA  In this study experinents on PVA
aging by heat and UV [i8htwere conducted and meas
ured with FTIR Adhesive forces peween PVA and sol
id surfaces were measured with ARV SHM Picture
were ued t0 dhsewve the phindmng pPhenamena of PVA
and solids
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2 Exp erinents

materials and pstuments
polviny] ajohol ( PVA) ( Chang Chun peta
chanica] C) L Tajvan) — standard sand ( Ottawva
standard sand by J  $ Silica Canpany) | and S{)
( Merck) were used in the experin ents

Fourjer Transfom Infrared Spectrameter ( FI.
IR), A tam ic Force MV jcroscope ( APM), and Scann ng
ElectronMicroscope( SH\/[) for characerizing the re
action products
2.2 EXperin entprocedure

a Preparation of PVA filn

(1) 1 Mxing3 8 PVA so0lid withg7 m[. Pure wa
ter( R> ISI\/D). Heating€ and stirring the m ixture un
til the PVA solid dissolves compleely (2) Cooling he
solutpn and tkng sane d1ops of the solution on glass
The soJution dops spread The sPreading fiin was kept
in oan tanperature for ajrdrymg {orpq hours

L Preparatpn of PVA,SQ m xtures

(1 g of PVA was added 098 of pure water
Heatng and stirng he mixwure unti] the PVA sold
d ssojes canpletely (2) 48 of S{) was mixed wWith
the PVA solution prepared in( 1. (3) Them xture
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was kePt n room tanperature Ppr ardyng pProg
hours

¢ AS8ing experinents

(1) Both the sanPles prePared in a and b sectpns
were heated atsg 10Q 150°C ©r1 ~3 hours (2)
The PVA filn was further treaed with UV [i€ht for] ~
7 davys

d All the sanp swere anazed with FTIR 10 ob-
serve the change of function groups of PVA M was
alsoused in this sudied Fina}l}’ AFM was used ©
analyze the surfice structure of PVA fim and the ner
action force peween PVA and solid

3 Results and D iscussjons

Figure ] shows the results of FTR analysis In
canparison w ity the R sPectrun of te ori€ma] PVA
fil’l;l PVA filn heated 101509°C for an hour or treated
withp54 i UV for; days shows sane different ahsop.
tion inq1143 an ! (within the C.() apsorpton range)_
Tt 1S believed that hoth treating@ methodsw il] induce te
aging of PVA
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Fi€1 IR spectun of PVA fims

Figureg a is the M P cture of orgna] PVA fiin
It is clear that PVA molecules are sphere lke shape
PVA fim heated 10150°C is shown in figurep ) In this
case PVA molecules are 1od |ike shaPe It is believed
thatwith hi€h ten perature snal]] PVA molecules w ]|
pPofineriz © laige molecules PVA filn treated with
UV 8ives the sinjlar resuts as shown jn figurey ¢

As we kncw’v silicon oxide $ the most anount
canponent in anost a]] sois In this experinent PVA
wasmxed With silica t0 opserve fe interactpn of PVA
and silica Figure3 a gives the FM P cture of PVA_sil
icamixure Jt s apparent the silica Particles |ink
gether by PVA film Fiure3 b shovs hem kwure after
heatng 1©0150°C for an hour W ith the loss of water
and Possihf poPmerization reacton the PVA fin
shrinks and adheres to the silca surface UV treament
gives the sin jjr result as shown n figures ¢

Fig.2 a PVA film (original) ,
b PVA film (heated to 150°C for 1 hour) ,
¢ PVA film (treated with UV 254nm for 7 days)

Fig.3 a PVA +Si0, (original) ;
b PVA + Si0O, ( heated 150°C for | hour) ;
¢ PVA + SiO, ( UV-ireating for 7 days)

Fi8ureq a dep cts ARM P ctures of the PVA filns
Fi8urega shows the scanning result of orgmal] PVA
fim As dePicted in figurey PVA molecules have
spherica] shape They overlapped with each other Fig&
ureq b is the ABM Picture of PVA filn Which was heat
ed ©0150°C., PVA molkcuks in this case are different
fran the ori€nal PVA fim Same accumulation occurs
in the fim Tt is beleved that PVA molecules poimer
ized 10 larger molecules The PoPmerjzation was not
hanogeneous In figureq ¢ PVA film was treated with
UV IBht pry daYs The Polneriztion of sna]jmole
cules wasmore camp etely [amemolecules accumula
ted ©ogether

g 1
' Fig 4 AIM pictures and dep b Profifes
a Orginal PVA film L heated 10150°C fpra haur
¢ UV (254mmy treated pry days

To understand the mteraction {orce heween PVA
and soli(j the force distance relatjon was measured
with ARM contactmode Adhesive force was recorded
and canpared pr varjous PVA filns Fi8ureg shows
the adhesive prces peween PVA filn and the colpidal
pPmohe The increase of treatng tempPerature wi]] en
hance the adhesive force Tt is beleved hatdecrease of
water content and lam@er PVA mojcules wi]] npcrease
the adhesive pree
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4 (Conclusions

PVA filns and PVA- silicam Xtureswere Prepared
n this study Both sanples were treated with heat and
UV v opserve therpProperties Chang(_e Ihcrease n @m-
perature and treated with UV [igh twill induce poiner;
zation occurs M Pictures gave the evidence ARM
scann ng showed that UV 18ht makes the Polymerjza
tonmore canpPlete FTIR Pectumn dep cted that both
heatand UV [Bhtwould change the absoPtion in C— O
spectrun region It is believed that PVA will age by
heatand UV light AHM was used to0 et the interactpon
force peween PVA and solid The higher the tanpera
ure e Sreater the adhesive force [owerwater con
tent and larger PVA molecules are the Possh e answer
for this resu]t ExPerinenta] results showed hat PVA
adhered © soilswe]l Soils and PVA had better hond
ng tan that ofm xtures kept n 10an tanperature
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