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e

800 q

Water Uptake(%)

0 2 4 6 8 10 12 14 16 18 20 22
Soaking Time(min)

—-—5%Starch/PVA
25%Starch/PVA

—A—10%Starch/PVA
—o— 35%Starch/PVA

—e—PVA
—x—15%Starch/PVA

ity PV A S s yolualol (pu . 12 S
(Starch/PVA)

Water Uptake(%)

800

20 25

10 15
Soaking Time(min)

-8—5%Sugar/5%Starch PVA

—A—10%Sugar/10%Starch /PVA  —x—15%Sugar/15%Starch PVA
—=—25%Sugar/25%Starch PVA  —8—35%Sugar/35%Starch PVA ~ —o—PVA

PVA J 581 gobuatal . 1345
(Starch/Sugar/PV A)idsy
700 4
X
T 6001 %"\x
E\’ 500 x \x
g | \x
8 ] ~——
e
o 2
) 300 4
1
8 20+
L]
; 100 A
0 x— T T T T T T T T |
0 2 4 6 8 10 12 14 16 18 20 22
Soaking Time(min)
5%Sugar/5%Starch /PVA grafted with MMA
—&—10%Sugar/10%Starch /PVA grafted with MMA
—x—15%Sugar/15%Starch /PVA grafted with MMA

a9 (PVA) M s goluadel (. 14 JS&
(Starch/Sugar/PV A grafted with MMA)

dcglall sgll A aglae (v 3 )-adg (SENSitIVIty
G (13)9 (12) YS—idh oy . sLall 5 el
03991 Tty O S 5 (e S gl i g S D
adec (9 H,A0wdl Ado po TG @B, ALY
Jany. sty JSides sl yolalel @iy @ yolaie!
wals USinng Sl ol (rsle (o9 pbughl ol
Hydrocarbons ) acigs IS g gl gttt criste
PVAUy st 9 PVAYI9 Lt (Groups
ddas oyl b Joaali Acuilnll Jow Dl SUAS
ot S, (14) JSilh acwdly . st polaial
Jexi (MMA) 2,81 tore Jbdls gualaidh dulec
9/ S/ L) StV gl i el ekl e
29239 ,(Starch/Sugar/ PVA) Jg=st S
(Poly Saccharide) alutu o aa@> 31eUa
(PVA)c ot (OH) grolomasg Lidls duolsll
dw o it gla i (MMA) G A gade (9SS
I Jeaadl gt paluadie W oLl Aty ol Tt Aoy
ol oSas (MMA) aotzms oo [ 10] aiomg pidt S50
Eolme ps Ayg® At 9 )id j—iol 9l 09—ST
e Joali $ltag Licdly (PVA) @ SS9 yiug)
PR, W { FE1 WP P B\ B N | PRV B REL I W i | PRI &
a9 s L il DT g (> o) galod! (S et gdl!
O - [9] ity 3ol 3 ciaing slalt douay poluaiol
polialiel (e gt Aaalall mcalntl Lo Sudl 450
J 9 e Y g/ S/l S 3 £ LY
(MMA)JLs asatati (Starch/Sugar/PVA)
(e 9 ookl oLl Sy g Aomy ydidl ol 15 (o Jiig
Ll Aol Adig)IS 9 gl pslasd! (rale
pabialial e iy g dcdlall aralatly (PVA) I
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e

sy (Starch/Sugar/PVA) gt Juona
AL Ca i (590 (oIl Acud (3 pedS Sl
ol lgazalal dang B9 Sl Aty Licd! A
CLSATN g ¢y 59 oyldd o e Ju Les el ST o
By 148 g . Jadsell £ 99 Aaids Lo daliay il
131 Lok e daling 431 LS . [23] jolall 3 slabe ae
oy sl gl (o Al Cei Ay pl A8l g Al ZAIS
139 (PVA) iyl (13901 sl (1390 ol
A A @ Jladl dde 9 LaS) Adls Ay Al SiiS
Ol s (Gl Hlie il ,alal Aot wll
e . il B 7 S (3anly oo y dawg (3 IS
J 9 e 9/ Ll Jals ddacs o) doeiid! 03
Al Y1 SISAT Ades (0 332 (Starch/PVA)
BaLLI TS,15 Ll AL W1 CASaT Adlac s oo
USaU e Adild (539 cilotuws 53 (PVA) (ulutt
=elalt Bue aluayl ey ¢y 98l olaaall Jay 148 Tay
e Sz Aaloell A Al pludeiud Ol g , ol A (0
1o g doda 01 A0 A (oo (3 LSl Aol (s
Llodl Jaida (9l gd (ymo ELID s L@ el a g gd
J'Laage (Starch/PVA) ggash docd 9/
A g & pmtah Sl il W1 LSO Adlas Eigl
J11,23] aasd jatall ae Baiy

rate) LAl L Saill Juas ol ¥ al> ,l1 3
Olas of G 9 .8 il 095y (Blodegradation
Aadag dosedl e il £ 98 cuus Al ¢ )9l
sl 3,53 LaSg, 4 7l (3 B39 ob1 A yganl 5o
=l ALl ddes WS G L) (e Aot
=2 (o Lglanlgo ()0 daxlidyg ,S Dilgxd
LS (e W gudl Ay pgaell sl NIy il paniune
(oo (=0 J 9 (o Seuad! Al a1 gt g L) ndiang
o a5 jondl ae At pgell sl 1 8 (o gS Dgihaad
ALS S Wil eiSas @y Ledie G ((PVA) (10
oo o) JSis (S3g Lagt (PVA) eisas @iy Sl
Qi ) e Lo S Al [23] Sty L
A 31 39 05911 OIAAD (e (Alal A A (3 3 gelald
s EUaS g makall o ) 8ol ju ¢ )il ¢yl Bl
ot (PVA) sgtizma slya sl Sy o9l ool aall
O el Coedt i a5l (S gl ELSAT
o) Iall ot adl® (31 U13 3g-23 (PVA)
EEPR PRI (1 JUSPS JORv-C P WPRICT N USCA P
adae peliuw’ (pSg Uadl 095 o (a9 & sl 9

Soil Burial 3l b selall dules dulys 3-4
Study

e jabo SIS (e Cilio gall oo Sy
9(4Cm) G—ee Lo g A Bl Ay 5 (35 )ianll
ddac Lo o wS oM a3 Ayt (13cm)
1 (15) (e SIS (. oo ol guldt LS
o) s (Weight  Loss) g3 oaza (20)
. (Soiling Time (Week)) yatalt
o> 9 ol LT Ayl (ol il & gl
3931 At ol IS et s Sy 313 5
olaal A el g, z3led! aentg (OWeEKS)
,14.9%),(11.3% ,12.5%) citS & 59—
Mt el 139 (12.4%,14.7%), (13.4%
9 (35%Starch/PVA)
15% )9(35%Sugar/35%Starch/PVA)
Sugar/15%Starch/PVA grafted with
8y 9mlall z3leidl ¢of Ja M N5l Ae (MMA
0 Al g8 3ol ol 095y (4CIM) Koo le
o) 909 (130m) dalus Lo La b @3 it LS
AT ) ol g (oS 91 Al G139 Jarw CADLES N
0955 (e oy oS 9¥1 39 9 o) S . Al
b Ao gy p 9Bl (Jilg SilbwS 9 ndl
J—ela (s CilutuS 9 el S Ay yad 924
(Free Radical) s st ;gimml gs cpuoesuS 21
i jutaS Jaallg Al W1 SUSAT Aulas oo ALl
J—u Ml A_algay p 920 C> ELSaT A _daal
a9l (13 ST Ades St Uil g A pad 9!
.[24,25] (Autodegredation) cesd s
At Jol Wiay (PVA) o tas o8 6 531 dusli (e
geio 8195y (PVA) o s 0390 oluad 3
(20)9 (17) yseianr 3.[13,26] ilusar clsanys
J 92 e (Y g/ ySaa/ L Jai M oo Lo
MMA s s—atats (Starch/Sugar/PVA)
daslall nl milidls 43,00 el )9l Olaad gk,
y daeliell S s AL 03l o1A8d Addec of >
(8 Bag-> ol Ay gl Len W1 £ 519 Aada ) ABLI
0391 olBal Acud el ol gL & pglalg A Al
9 S L) Jai M5 (s (S giomn At Tuay) IS
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56 e 0 i e

MGl @iy i (ot JSiiy AL ¥ LSl
c a el s> ¥ 13 e (NUtiriente) oo sadile
0~ [27]0r905180 S o (1 0091 gon Jgoeing
0
£73 Z
o0 12
9 £
3 o _ 10
, 3 § 8
4 6 10 - =
O 61
Weeks <9
= 4
s 5%Sugar/5%Starch/PVA gratted with MMA 2 5
—4—10%Sugar/10%Starch/PVA grafted with MMA 0
—x—15%Sugar/15%Starch/PVA grafted with MMA o0 1 2 3 4 5 6 7 8 9 10
Laidiad (aerobic) g pelali zuiags. 17 S5 Weeks
—e—PVA —a— 5%Starch/PVA —a— 10%Starch/PVA
(Starch/Sugar /PVA grafted with MMA) —x— 15%Starch/PVA 25%Starch/PVA ~ —e— 35%Starch/PVA
” Starch Lid (aerobic) ilagh pelali g . 15 S5
(/PVA)
£
(/]
0
9
= £
)
-9 m Ao
9 L)
3 £3
20
' 0
10 S
012345;578910
——PVA —a—5%Starch/PVA —a—10%Starch/PVA
1% Starch/PVA 25%StachPVA  —s— 35%Starch/PVA Weeks
N . A b. '. w‘ ‘ 18 s —8— 5%Sugar/5%Starch/PVA —&— 10%Sugar/10%Starch/PVA —x— 15%Sugar/15%Starch/PVA
M (Anaerobic ,AN TY ‘}ﬂm
( ) w” 5“#’ 25%Sugar/25%Starch/PVA  —8— 35%Sugar/35%Starch/PVA ——PVA
(Starch /PVA) . . N
laind (aerobic) Jilagh elali ziags. 16 S5
16
((Starch/Sugar /PVA
£
ey
oF
£0o
20
2
0 1 2 3 4 5 6 1 8 9 10
Weeks
——PVA —8—5%Sugar/5%Starch/PVA
—— 10%Sugar/10%Starch/PVA —x—15%Sugar/15%Starch/PVA
25%Sugar/25%Starch/PVA —8—35%Sugar/35%Starch/PVA
Aze> ouali .o
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1 g (3266.08cm™) 2a ot orlg . Acitanyy
[11].[(OH )Stretching](OH) 5 ¥ s
s Licld (FT-TR) juy9-8 i g Cal_daig
704.55cm ™y s taepy s e ga
(C-H) 5 ,—o¥i c1g—0 J1 24—23(926.26cm’™
e pi 55— gag [(C-H)bending]
Sl ag—23(996.45cm™ ,926.26cm™)
19—aag [(C-O)Stretching] (C-0) 5 ,—¥
elg— S ag—23(1339.62cm™) u e p)>
ois [((CH, ) bending] (-CH,)s ,—o¥i
B i 315l Il agat ( 1602.87cm™) eyl
B —w¥ sy [(-(CHy) Wagging | (CHy)
o e yedtag; [(C=C)Stretching] (C=C)
(1602.87 -1734.29¢m™) tpsls gy p 3ol
Stretching] (C=0) 5 ,—o¥ ana3 1 3923
Jla>55(2925.52cm™) wic p s [(C=0)
orin jaedl; (C-H) a_iilog ¥/ 3 oM a3
Jla—>,3(3588.83cm™),(3279.85¢cm ™)
(-OH)Stretching] (OH) 5 ,—o¥ s
[14] [

s ,Seull (FT-IR) ju )98 ot ot Calai Lo
915.40em™) (yusls i p 3 Buic yoghs aid
(C-H) 5 ,—o¥l stg—itt Y1 3923 (715.79cm’*
weoiey >9(C-H ) [bending
S 1923 (915.40cm™),996.21cm™)
kS ; [(C-0) C-0O Stretching]) 5 ua¥
(1338.23cm™) e pite ) ol 3
B oMl a3 i olag—ai (1372.92cm™)
t&— [(C-H) Stretching] (C-H) a—_atas¥
Jagai (3247.30m™) sull aiie da )y gl
[(-OH) Stretching] (OH) 5 ,— ¥ sn o
[28]

Lo J—iiall (FT-IR) jay9-0 ity ot cal ol
die py 9l gt (MMA) oy S
£lgl I agas (880.52cm’1)3 (815.97cm™)
asdizs [(C-H ) bending](C-H) 5 ot

laidid (Anaerobic) qilaadii pelalizuags .19 s
(Starch/Sugar /PVA)

Weight loss in

Weeks

—8—5%Sugar/5%Starch/PVA grafted with MMA
—4— 10%Sugar/10%Starch/PVA grafted with MMA
—x—15%Sugar/15%Starch/PVA grafted with MMA

laidd (Anaerobic) s palaliziag. 20 JS&
(Starch/Sugar /PVA grafted with) MMA

(FT-TR) 436h &%40% dilade] uatyd 3-5

¥ g Al idai (23) 9 (22) 9 (2 1) SISttt (e
Aldal ¢ S izl jlie 5 el 7z el 592
(PVA) JgaSil Jvid Jg ) )-89 i
(828.34 cm)uicpio Hogs oo
(C-H) 5,0 s1g1 J1 2923 (916.28cm ™),
) (C-0) 5 ,0¥ saaig [(C-H ) bending]
adall @ 5ty s G [(C-O Stretching]
a3 (1376em™),(1324cm ™ )i pj> Liagi
(-CH, )] (-CHy) 5 ¥ 519t 41
Jrasai (1578.89cm’™) wie pj>g,[bending
[((CH,) Wagging | (-CH,)5 ,—o¥1 31—
[(C=C) Stretching] (C=0) 5 ¥ a0y
(1578.89cm™) Aepr T ayla 3
J1as—a3(1708.51cm™), (1655.79cm™),
oig [(O=C) Stretching] (C=0) 5 ;0¥ sua
St palze (J) 3gal (1708.510m’1) Ao youll
ot dilass (PVA) it dilec e aa ity
e p e ol o D LS [diwl Joried (g
(C-H) 5 0¥ a3 J1 3923 (2935.72cm’™)
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@it S0 arolome e [ (C-H)Stretching]
olg. (2917-2923cm™) st die Wy
(O-H) 3 ;0¥ 3iats Backont g doeilidl 3 37ad p o
e1gilig (C=0) 5 ;¥ 305, (C-H) 3 joa¥t aras,
Qaldai 3 339> 91t ((CHy) 5 50219,(C-H) 5 juodi
S g /it 3l (FT-IR) 590 it gt
e galedi o J)_ais (Starch/PVA) Jgasi
(PVA) bats adac 3 gl Lghals @i C
[14] aastud cigm i an Baisg Wity
Adlaill 4ie Ay o p iy & pgls b L L ay
O-) 5 ¥ e 31 9923 (3100-3500cm™)
9(1077.33cm™) 4 erp ag(H
(C-0) 5,o¥l st a3 1 3923 (1240.44cm™)
Gu—tu e g (C-O-H) ol o
(C-0) 5 ,o¥l a3 Y1 3923 (1240.44cm™)
B> g3 diolid) (C-0-C) pralmmas Al
a—ie p el o9, Ll 3 Bag— ot (Glucose)
(1374cm™) ,(1734cm™), (1766cm’1)
830-) py—sell oig Ldiiidt Y1 3g—a3 (1330cm’ ),
L1 ae Bais 100 g Liagi it (§1 2925 (840cm™
/it taidsd (FT-TR) yu g0 oo gt Caladai !
Letals way (Starch/PVA) g gmsh Jovcia JIgs
Bs(5,10,15,25,35%) St fdlag LSl
S A ) B> p > j—gld
C-)5 ¥ o1 Y1 3923 (15,25,35%Sugar)
e pyslaisig [(C-H ) bending | (H
U39 St A a3l (1550-1610cm™)
Wagging | (CHy) 5 ,—wo¥ 31 —uai 31 3g—ay
(C=C)s, o1 3 <9 [((CHy)
p ol yaas sLaisi e , [(C=C)Stretching]
A wibalyy (1550-1750cm™ ) suti e
(C=0) 5 ¥t 30a3 J1 3923 W13 g ,(15%) HSut
Gutl e p sl staisig [ (C=O)Stretching]
By o¥l ey Ui Jf 392y (2800-3000cm™)
Gudl e A s j y 9l g (C-H) aila g,
5ol su_ai sy =3(3100-3600cm™)

—1e [(C-O)Stretching] (C-O) 5 ,— oM
(1305.30cm™) s p s y9—gling , Mg
CH,) 5 ,uo¥ elgitt Y1 392 (1329.52¢m™)
e iaye s3dag [(-CH, ) bending](
(C=0) 5 ¥ suai JI S a3 (1725.98cm™)
die (e > H9-gd 2 [(C-O)Stretching)
Jiag—ai (2831.84cm™)g (2944.67cm™y
C-)Stretching] (C-H) a_ctar 5 ¥ s
3523 (3330.55cm™) i ey yaats s [(H
[(O-H)Stretching] (O-H) 5 ¥ a3 1
z3s—al 0¥ (Methanol) Jsitlsds 3 535> ot
MMA-+Benzophenon+ ) Jglse e 5 e

.(Methanol
/i daidsed (FT-TR) ju 598 ¥ g Calidai Lo
5,) 381729 (Starch/PVA) Jgnsh Jcia g
Ll o das o3 il e (10, 15, 25, 35%
@ i i Stoe Ay gLeauSI i DleLadllg (S gloy il
At sLaisi il ta o S, aldadip > alg >
(1550-) ,(625-970cm’™) su i wie A —axll
C)1(H-C) 5 0¥l s1g—t J 3923 1 750cm’™
(0O=C.0) 8 ¥ sa_a39 [bending(H
P> 94t ps, M9l e [(C)[Stretching
(35%Starch) s 7
5 —o¥l o a3 g ag—a1(2853.22cm ™ )uie
LS [(H-C) Streching](H-C) a_—ctag ,¥
1550-) st e Tagi p joell (and slatisni das S
i ag—23(1610cm™
5 —a¥1 s—a39 [ (CH,) Wagging](-CHy)
Jalda¥ . [(C=C)[Stretching (C-C)

Juolonll LSE 3 pudill T,005 p 5ol 3 a5 3939
LaS, (S gba puell Ja el il Coedll it cile glaioll

(3100-3600cm™) st e py> 5oels Lo g
O-)Stretching] (H-O) 5 0¥ a3 1 3ga
(C-H)Rocking ta st o >q.[(H
(918-945cm™ ) a1 u e (PVA) sl
1714-) st sie p 3oty ggls 0iig Jaddell arazxlg
(C-H) 5 —o¥an_a sg—ai(1734cm™

IS Bl sl

o » o )‘j
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()

Pl ans staisi tas S (15%Starch/PVA
B oMl 191 31 2923 (625.970cm™) stt wie
Ae p el staisig [ (C-H ) bending] (C-H)
B oM 31508t Jf agay (1550-1610cm™y st
B o aaig [((CHy) Wagging  J(CHy)
e3> 59 g [(C-C)Stretching] (C=C)
ae (1550-1750em™ ) soth aie B>
(C=C) 5 ot 303 Y1 3923 (1655.77cm’™)
d—ic Aa > 594 a—a.[(C-C)Stretching]
O-) 5 ,o¥l 2t a3 ) 3923 (3100-3600cm ™)
Jouadl as 3aiy 1329 [( O-H)Stretching](H
FT- )50 cidf gt ol ol yuolg¥l od reidgs (4)

 [15,28]cedt e zitewts (IR)

PlIS RE\MEAS\R% ST 5% STRCH

10% STRCH

RCH 2
PLIS ARAMFAS\10% STRCH 0

Swdt aalsi e . [(O-H)Stretching](O-H)
(3266.08cm™) ae jlt 3 g oM Liidlg
Lactl awotsdl (O-H) 5 i 31 0l ot oy 1089
Byl (3t 95T (1 B prmdin Sl g (55 9Ll Al
p =t 3 cas 3 oig. (H-bond) au98 a9 5a
[(C-H)bending](CH;)]5 oM sigti 31 392
sy (1730cm')9(1420.36cm™") e
H-)a o900 B 0¥l 39 29 0 Sapoull 3
.[13,28] (bond

e zateidd (FT-IR) yu 98 e goeti Caldai e
(MMA) = 87 Lie J2db Lgayalal day Suod)
St e da 38 (5,10.15%) S ;09
(5%Sugar/5%Starch/PVA),10%)
Sugar/10%Starch/PVA),(15%Sugar /

28/12/2015
29/12/2015

(Starch/PVA) Wik (Starch), (PVA) Jt (FT-TR) 6 %25 il aga. 21 JS&
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(Sugar/Starch/PVA)id9 (Sugar) ,(Starch) ,(PVA) & (FT-IR) p98 &% 5 ol zuiags .22 S5

Files\OP1IS AA\MEAS\N% PVA 1 0% PV/A FSRAA
Files\OP1IS AR\MFAS\STRCH ST 1 STRCH ST FSRAA

L9 (MMA) Joboweg , (Sugar) ,(Starch) ,(PVA) 8 (FT-IR) uiyed &% g el zuiaga. 23 S5
Sugar/Starch/PVA grafted with MMA)

Ao oaali .o
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PR ———

oGoud! ylube z 3l (FT-TR) 398 &% g0 lila il g1 asl g 4 Sl

C-H out C-0 CH, CH,wagg C=0 C-H C-H Hydroxy
Polymer system phase Stretch Bending ing Stretch Stretch Stretch 1

bending 880- 1300- Cc=C 1550- Aromatic aliphatic 3100-

625-970 1000 1380 Stretch 1750 2800- 2800- 3600

1550-
1610

PVA 828.34 916.28 1324 1578.89 1578.89 2935.72
916.28 1376 1655.79 || -
1708.51
Starch 926.26 1339.62 1602.87 1602.87 2925.52 3279.55
996.45 1636.00 3588.83
1669.73
1697.70
1734.29
Sugar 915.40 1338.23 2880.98 3241.73
996.21 1372.92 2913.29
2943.26

3060 3000

3266.08

EEE

MMA+ 815.97 880.25 1305.30 1725.98 2831.84 |§ 3330.85
Benzophenon+ 880.52 132952 ¢ —-——— 0 W — 2944.67
Methanol _____1

3285.96

]

5%Starch/PVA 834.47 945.09 1327.82 1732.60 2921.35
945.09 1374.07 |} ---—-—----

10%Starch/ 919.35 1333.56 2922.17
PVA 943.12 1374.90
15%Starch 833.23 943.46 1328.49
/PVA 943.46
25%Starch/ 835.10 914.48 1329.37
PVA 941.48 1373.62
35%Starch/ 836.80 |} 938.79 1329.73
PVA 938.79 1373.75
5%Sugar/ 833.98 919.18 1328.86
5%Starch/PVA 919.18 1374.61
10%Sugar / 837.19 920.41
10%Starch/PVA 920.41

15%Sugar/ 916.94
15%Starch/PVA

1652.20

. 3277.22
1716.61

1666.46 2920.01
1718.71
1658.40 2919.31
1731.95

1651.06 || 2853.64

1732.49 || 2921.25

1577.73
1654.88
1734.43

1571.09

3284.29

3282.29

3284.34

EEEEEREIERE

1577.73 3280.35

2852.68

2920.71
2919.20 3281.60
2936.18 3257.62

2936.14 3252.80
2936.92 3249.86
2971.81

2852.97 3277.59
2922.17

1330.63 1571.09

1374.44 1656.19

1734.33

1656.37
1732.88

1661.18
1713.74
1649.70

1655.77
1735.79

1331.18
1374.56
916.04 1331.14
1374.81
915.01 1330.50
1373.60
5%Sugar/ 834.55 945.01 1329.15
5%Starch/PVA 945.01 1375.12
Grafted with
MMA
Ao oaali .o
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25%Starch/PVA

35%Sugar/
35%Starch/PVA

EEEEEEEEEEE
HEREEEINN
HENENRCEEE




62

10%Sugar/ 838.09 1374.06
10%Starch/PVA 922.41
Grafted with
MMA

15%Sugar/ 1326.83
15%Starch/PVA 1374.35
Grafted with
MMA

ol g3l Ciluo goed L qe 32 g (PVA)JL
OaBLS Jas M Sl A bk [29] asaisa
s a5l (38193 (8 Baly) 1 Sl ilnasx 3
widy [29] G
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@ abuaji o (MMA) ey 5 Uis Jodlly
LA Adas Grguad Al HSwdl il aexd
(998 An i M i —aild 2 s (Crosslinking)

13 Jasewacd

zAal ol A

(PVA)J SEM gl 9 RS pati g .24 S5

S SEM geull) ig ASIN gl 890 25 Jsio
5% Sugar/5% Starch/PVA grafted) with
(MMA

2853.25 3279.10
2921.75

1654.68 2919.18 | 2383.16
1734.37

el (9 ASIUY pgnd! 3900 dalya 3-6
(Scanning Electron Microscopy
(SEM))
el 590 i3 (30) Y1 (24) (e YISy
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g (PVA)JI 3 cgmidl (y0 se 594k LoD
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obd Lich dws 3ol 3 .[26,29,1 1] cualt ddac
@ Ol i 095y (ciindd! ygdall) Ll Hg-do
S 3 el Ja s o la > 1, (PVA)
&1k S ALyld Ja S o (b Sty Lo (puilonin
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1053050 (lagd Audstd 1 U3 a9 (PVA) aws
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Sty ,S1 e il s Aealall Ja 55 Acucdly
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Ole (598 Jelal Sigus (31 EUS S a9, (udilnio
e Jidlg , ,Sdlg (PVA)3 i) 7 glawdl
(PVA) Jetas Lgd iy ity (MMA) oy 51
155wl gy Ll (3 B3 g o1 SS9 ybghl pialina pe
PVA-) (MMA) g 48 7l 5 maldl st oxig
59 Gualll Aulec (0 3323 519 (CO-MMA
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4S5 SEM gutt g 7SIN1 gl 3900 .29 JSio
15%Sugar/10%  Starch/PV A) grafted
with MMA)

5S4 SEM guts g 735001 gl 35900 .30 Jsio
(15%Sugar/10%Starch/PVA)

Conclusions St -4

JUATN Byl p> Ao 50 Aal yo @Sl & gl L |
39 (Tin) sguaaitt 35> 2339 {(Tg) ot 30
6 e 9IS (i o lomihl A plei il
(Differential Scanning Calorimetery)
Sl Lt dew sbaail (T 9 Ty ) padlos
JanSI id s [i da I
it 9/ S /Wit 13> g (Starch/PVA)
M=t L (Starch/Sugar/PVA) Jgms
By (Tg) oalsy JLa Amn )3 392 g Jas gt
L ol 4S5 Sty (DSC) cibionis puantg

NARYTY 1R

) 58S 734 SEM gealds 39 75331 pgandf 35900 .26 S
(5%Sugar/5%Starch/PVA

S SEM geultt g ASIN pgaul! Bygun .27 JSii
10%Sugar/10%Starch/PVA) (grafted
with MMA

5S4 SEM zeudtt g A1 yel! 35900 .28 JSio
(10%Sugar/10%Starch/PVA)
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IS @)l olaal A el Uiy, Zaled! gl
(13.4%,14.9%),(11.3% ,12.5%)

I 55 L 139 (12.4%,14.7%)),
35%Sugar )9 (35%Starch/PVA)
15%Sugar /15% )9 (/35%Starch/PVA
le (Starch/PVA grafted with MMA
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ABSTRUCT

This work was carried out in three stage: the first stage was preparation of (Starch/PVA)
blends as a biodegradable materials for packaging applications ,at different ratio
(5,10,15,25,and35%).The second stage ternary blends were prepared of (Sugar/Starch/PVA)
of the same ratio(5,10,15,25,and 35%) by using casting method to samples as a thin film. The
third stage selects the ratio of the best ultimate strength to copolymerizing with MMA.
The(DSC: Differential Scanning Calorimeter))test was carried out ,and the result showed
there were decrease in T, ,and Tm by starch ,and sugar ratio increase .It was noted that there
was one T, for all curves of DSC ,that was assured that the blebs involved were miscible .The
mechanical tests was carried out; the results showed decrease in ultimate strength with starch,
and sugar ratio increase in Sugar/Starch/PVA blends; but it was more than Starch/PVA
especially at (5%sugar/5%starch/PVA). The plasticizing effects appeared in ultimate strength
for blend films .The highest ultimate strength was (23.16MPa) for
(5%starch/PVA),and(57.1MPa) for (5%Sugar/5%Starct/PVA).For this reason the MMA
grafting was done at(5,10,and 15%).It was seen that the ultimate strength decreased with
sugar ratio. The results showed the time of solubility for starch/PVA blends decreased with
starch ratio. The water absorption capacity and the capacity of degradability were studied for
the samples involved as biodegradable materials. The results showed the increase in
degradability of the blends involved, then it can be used for packing application as water
degradable shopping packaging, and in manufacturing of disposable products. It was found
tha the biodegradability rapidly increased at first six weeks for all samples. The highest
weight loss was (12.5%, 11.3%),(14.9% ,13.4%), (14.7% ,12.4%) for these blend
(35%Starch/PVA),(35%Starch/35%Sugar/PVA), (15%Starch/15%Sugar/PVA grafted with
MMA) irrespectively . For Fourier transformation infra-red (FTIR) tests and SEM test were
carried out.
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