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Abstract

This research has aimed to study the efficiency of using Gluten and Glycerol to enhance shape
stability of PP/TPS foams fabricated with twin screw extruder. PP/TPS foams developed in this research
were made with 2 different PP grades which are P700J and P901J having melt flow index as 12 grams and
60 grams per 10 minutes, respectively. The weight ratio of PP:modified corn starch is 70:30. The amount
of water is 20% of cornstarch. Gluten is varied in the amount of 0, 5 and 10 g. The amount of glycerol is
25% of cornstarch and gluten.

Results of density, expansion ratio, morphology, water and oil absorption as well as the
compressive properties show that PP/TPS foams with gluten have low density, high expansion ratio and
good compressive properties. Foams obtained are flexible and elastic (shape reversible). This possibly
results from viscoelastic property of gluten, as well as, small cell foams densely dispersed throughout the
foams. In contrast, for PP/TPS foams in which glycerol is incorporated, glycerol tends to deteriorate the
efficiency in maintaining shape stability of gluten. In addition, the obtained foams is rigid. Results of
water/oil immersion show that PP/TPS foams developed in this research are feasible for using as oil

absorbing material.
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2.7.1 Twin — screw Extruder [7]
d‘ v A ' . v A a A J d‘ v
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= d' g’/ dﬂl d’ A d' a ds! ] 1 [
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ANBUZMINYUVDIANIA LDUNY U TuNANIuAgINY
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LIRSS IOTESOIREO b,
D LT ITTDy

Solids elting Melt Pumping
Conveying

317 2.4 1950983 AUUVENSE (Twin- screw exteuder)
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2.8.1 né’m@amsﬂumﬁnmawuﬂdmnsm (Scanning Electron Microscope : SEM) [8]
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PP PP-g-MA corn starch DEA

fuin [wt %) [wt %) (wt %) [wt %)
PP 100 0 i 0
PCS 70 0 30 0
PDIS 70 0 24 &
PDPS-5 65 5 24 &
PDPS-10 i1 10 24 &
PDPS-15 55 15 24 &
PDPS-30 40 30 24 &
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<3 a Aan A o == a d o w = =\
IWANDANTDNAU(PP) tNTA P700J UDIUTEHN 1DAH IANADAN 91NA (Wlmﬂﬁllﬁﬁ 12 g/10 1N

ANUAUIUY 0.910 g/em’)

<3 a Aax A o an a J o w v A =\
IWANDANTDNAU(PP) tNTA 901T UDIUTHN OFH IAUADAT 1N (ﬂ%umﬁ"l‘wa 60 g/10 UM

ANUAUIUY 0.910 g/em’)

uiladn Inadauals (Modified corn starch)

naKoI0a (Glecerol)

N (Gluten)

Y v
UInNau (Water)

J y \ (Y
3.2 ginsamazinsesionl¥luauive

] H Y
3.2.1 gUnsainaziasesian 1 lunsyugy Trw

1.

1A3030A3AANTE (Twin-screw extruder)
15N Labtech Engineering ';'u LTE-26-44
A .
INTOINTY (Mixer)
a ) o I 4
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a ) Y] < 1 (]
PINAAANTINITUINUAIDY
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d’ Q'J = o 1
IATOIFIUVUATIDEA 4 AN

A v 9
NUDNUAINNIOU

4 A A Aq v
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3.3 FunaumMInIan
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1. 1@sen PP utly nguau ndtwesea uazinay iledmsueson Ty PP/TPS mugas
E E
nszyluaisnn 3.1
° = ¥ A
2. ihngwu nawesea tazinaunan lunsoanay
¥ o = 2 g 2R A A
3. washmseauutl ngau nawesea waziiuiluna 2 Wi Judu PP aslunios

Y o = ~
NEY LAINMDITHANADDN 3 UIN

A13199 3.1 AAUHTNADNN1IAYD 1ly PP/TPS gasa1aq

gas PP MFI 12 | PP MFI 60 utl pgay | NaaIea W
(P5%) (P5%) (M3%) (M5%) (M5%) (P5%)

PP70 600 - - 120

PPg5 600 5 - 120

PPgl0 1:0 1:2% 1:1 2:1% 0:1 600 10 - 120

PPG151g5 600 5 151 120

PPG152¢g10 600 10 152 120
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3.3.2 myaugy Tuly

dy J Y A . . ] a

1. vugdaounialaglHn309 co-rotation twin screw extruder AaA1QMUHYI 11 Ty
] A o Y v ~
A14 9 MuNmMrua 13aan131ein 3.2

2. MUUATDUANIAINN 40 SDUADUIN

4 - A . , ' 4
ATNN 3.2 QUNHNUBAUATON co-rotation twin screw extruder TuTeuang 9 L‘WE)"U'L!ETJIV\I?J

a v 0
gaurailuunazlau (C)

Gelatinization zone Mixing zone Cooling zone

1 2 3 4 5 6 7 8 9 10 11

60 80 100 185 185 185 185 165 165 155 155

3.4 managavaNava Wy
3.4.1 ANUHUIMUUUDI Ty

3.4.1.1 MSMANUHUILUUL Iaen157a lasasd
o w [ A Yy A o ] ) £ o )
aeg1anUva 1ndNedn e 19loe 5 FUNU N1IAKIANNAING ANE)

] 9 Y v

HATANMUHU NI AT YBIFUAIBE1 Az Y UA81 119

v ' ' . o o .

TMINAI1A3 09 VAZBIANAL BN 4 S tazihnmuIaa NNy Tae

unuluaunsn 3.1

= — (3.1
P v
Tag p = anunuiuved Iy
m = 120ve3 IWu Tann s

v =151asveelvly

3.4.2 9051 5Y8AIV049 11U (Expansion Ratio, ER)
1 a 14 a 4 a 1 {
WIANUHUTIULVOINOANDT NI NG (D) ARDINANUHUMULA RN technical

datasheet MMUFUNIT 3.2

lag  w = daduiiviinued PP
Pp = AMUHUWUUVOI PP (0.91 g/em3)

ANy uYeaav 1 Ina (0.49 giem3)

Ps

HaZINAUIUWIOATINTVAIUDI T (ER) muaun1g 3.3
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ER = Pm (3.3)

Py .
Tag P =anunuuuyeIru TudIee1

3.4.3 Fugine sundodurgudnatuyad
A A a Y o A ] =\ s < Y o =
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@ o w o ] o Y
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Qy o Qy o ] ao' v Y 4 @ Y
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o ay v 1 A g o 3 9 Qs} 1 Sol o I =1 le
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3.4.5 guiannunuusenasa * biawisaimanageu la
[ @ @ 1 Y
NATOUANUNULTINADAVDI IWuAINNIATIIU ASTM D1621 Tagaa lnua10e19 191l
9 H Y Y
Hunnihaalufanenue1e 2x2 17° wazge 1 47 Saustiaag 5 a10619 1 linaaou
A181AT04 Universal Testing Machine Taeld crosshead speed N 2.5 +0.25 mm/min Y1019
naaeunszne unlasunlasnnugaly 13% vesnnugudu 1Tuiindr Compressive strength
Taggainannuay o 9ans1n Wieganlasunlasanugsly 10% wazawegadainai

v 4 )
FUVDINTINANUAU-ANUATEA
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