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Fig. 1. a) Co-rotating twin-screw extruder SM Model by PLATEK Co. and b) Co-rotating twin-screw extruder for film produc-
.tion by Castiny Co

10 aS Cul ] emsas Caond wilelS iSu 40 Sg>ge 409 5]
slshle 5l aalol o 5 pld ans pgase sasas 5l dKiws oyl
Culbrs b beld cwl oads oolaiwl sauns Jl 5 oS S
ol 4 Slagl,S Al po (nl )o ol agd ey See Ve EY -
G US| g 200> 5l o g oad olKiws o)ly 4dss Cand
Oloyod g oy isy 0atiS i Shale (59, p S3b palid )0
50 g ool 00xidS © Jlgte s Shale wiz aliwg 4 ol S L
Glocwnd gles sl ouls okl > slddg) 190 a4 oKy slyl
AR VAP NIV PPN CE . S Gl T F VR EL ST 1 b E

Gl Lawgs oud aggs aliiy bl b (2 300elS ol aiges ¥ S
ok adgi j0g ST onias Jlisl
Fig. 2. Polystyrene-starch composite film sample prepared
by transferring rolls of film extruder
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Fig. 3. Zwich 1460 model of melt flow index used in this
research
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Table 1. Sample coding and wt. % composition of prepared
composite samples
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Fig. 8. Graph of melt flow index results by percent of glycerol in different starch percentages
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Fig. 14. SEM images before degradation of a) pure GPPS, b) GPPS-ST10-GL5 and ¢) GPPS-ST15-GLS samples
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Fig. 24. Surface images of film samples after 90 days deg-
radation a) GPPS-ST15-GL5, b) GPPS-ST15-GL3 and c)
GPPS-ST10-GL7

SRl les sk 5o 5 @ (Blvsed ) braigas (55 ShalS
GPPS-ST15-GL5 o)l.o.:.') 4494.’ S)y90 40 69@5.4 uJ‘ ‘5]9 "x"l'.’.g_g"
4 ooy wl.’ OLA) Js.b B 445.04 L)"‘ w):u e Cand d.bLo
GPPS- aigai 4y s bl Ul 50 o] 58 (lie S5 5k
ol Sl ol adlse ity o yieS S a5 ST15-GL3
slooyge Jsb po il oo Cajgpels ol S0 lie 4 ol a5
aS p deoyd ol a5 093 5 (e (YL 4 S SYsb
Moged izmad e Sl (Jgare (g pliulid m ple )3 39250
oS GPPS-ST10-GL3 wiges a5 ams o olis YV S
039 bl oo y30 (oalod )0 s 35 liee 5 010 15 58 (e
s O3 sy e 0,lil M a5 Wiges ol ke 4 e
) o ﬁjLM ) w,?:.’i JJLDA ) | ‘SILC )L:..w QT )
Ol 52 29790 00LS p e &5 S (g e )18 (nl ey
5o atwlid olyd colgSs s a4 Cenl b a4 CujelS
SFrere bl il by ol Jol5 ablol 4y 2 ol
u)‘ A 0950 )‘ wJ)SLA 5o awlis g_:l)o O JQLJ)‘ 9 03l

w)?ujoéja uLo|).b walf)‘j)imw)‘ MLH.»U‘).) w.’:‘)a

Yvor



YYOA B YVFY dio VYRR Jlo o)+ o)l Y 0,93 S yuel SilSo swiigen s

Degradation of  different  polystyrene/
thermoplastic starch blends buried in soil,
Carbohydrte Polymers, 75(1) (2009) 58—62.

[10] M. Mihai, M.A. Huneault, B.D. Favis,
Foaming of polystyrene/thermoplastic starch
blends, Journal of Cellular Plastics, 43(3)
(2007) 215-236.

[11] A. Mahmoudi Yayshahri, S.J. Peighambar-
doust, A. Shenavar, Impact, thermal and bio-
degradation properties of high impact poly-
styrene/corn starch blends processed via melt
extrusion, Polyolefins Journal, 6(2) (2019)
151-158.

[12] L. Yu, K. Dean, L. Li, Polymer blends and
composites from renewable resources, Progress
in Plymer Science, 31(6) (2006) 576-602.

[13] L. Journals, Effect of Starch on Mechanical,
Electrical, Physical, Thermal Properties and
Photo/Bio-Degradation of Hips - Starch Blend,
2014.

[14] R. Brown, Handbook of polymer testing:
physical methods, CRC Press, 1999.

[15] J. Peerapattana, P. Phuvarit, V. Srijesdaruk,
D. Preechagoon A. Tattawasart, Pregelatinized
glutinous rice starch as a sustained release
agent for tablet preparations, Carbohydrate
Polymers 80(2) (2010) 453-459.

[16] C.ILR. Oliveira, F.R. Cunha, C.T. Andrade,
Evaluation of biodegradability of different
blends of polystyrene and starch buried in soil,
Macromolecular Symposia, 290(1) (2010)
115-120.

[17] 1. Vroman, L. Tighzert, Biodegradable
polymers, Materials (Basel), 2(2) (2009) 307-
344.

yvyoy

L GPPS-ST10-GL3 wisei i ol ;5 o5 jslilean .59y

w),?u JJLCLA B ‘u‘)é u.’>|5..i> LJ’“"U la ONL-S)J ‘:)5 ..\..a)o\\“

Do o olis Caglie s

&b

[I] A. Ashamol R.R.N. Sailaja, Mechanical,
thermal, and biodegradation studies of
polystyrene--phthalated starch blends using
epoxy functionalized compatibilizer, Journal
of Applied Polymer Science, 125(1) (2012)
313-326.

[2] D. Schlemmer, E.R. de Oliveira, M.J.A. Sales,
Polystyrene/thermoplastic starch blends with
different plasticizers, Journal of Thermal
Analysis and Calorimetry, 87(3) (2007) 635-
638.

[3] R. Smith, Biodegradable polymers for industrial
applications, CRC Press, 2005.

[4] H. Tian, Z. Tang, X. Zhuang, X. Chen, X.
Jing, Biodegradable synthetic polymers:
Preparation, functionalization and biomedical
application, Progress in Plymer Science, 37(2)
(2012) 237-280.

[5] K. Leja, G. Lewandowicz, Polymer
biodegradation and biodegradable polymers
- a review, Polish Journal of Environmental
Studies, 19 (2010) 255-266.

[6] N. Lucas, C. Bienaime, C. Belloy, M.
Queneudec, F. Silvestre, J.E. Nava-Saucedo,
Polymer biodegradation: Mechanisms and
estimation techniques - a review, Chemosphere
73(4) (2008) 429-442.

[7] G.E. Luckachan, C.K.S. Pillai, Biodegradable
polymers - a review on recent trends and
emerging perspectives, Journal of Polymers
and the Environmet, 19(3) (2011) 637-676.

[8] P. Forssell, J. Mikkild, T. Suortti, J. Seppila, K.
Poutanen, Plasticization of barley starch with
glycerol and water, Journal of Macromolecular
Science, Part A : Pure and Applied Chemistry,
33(5) (1996) 703-715.

[9] D. Schlemmer, M.J.A. Sales, I.S. Resck,






	Blank Page - FA.pdf
	_GoBack




