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Name Kanyaporn Launkaew

Duangrutai Mongkonkaha

Department Chemistry
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Academic Year 2006

Special Project Advisor Assoc.Prof.Dr.Malinee Chaisupakitsin
ABCTRACT

This research was studied on the factors effect on degradability of plastic from Yoghurt
bottle by mixing starch and used glycerol as dispersing agent compare with Yoghurt bottle
without starch and glycerol .The process of the study begins with grinding Yoghurt bottle and
mixing starch with glycerol by using Two-roll-mill, then compressed it by compression molding
machine. After that, the products were exposed under UV condition to compare with soil burial
for 8 months. Fourier Transform Infrared Spectroscopy (FTIR) was used for investigated
changing of functional group and Scanning Electron Microscope (SEM) was used for surface
examination both before and after 8 months. The pH and moisture content in soil were measured
everyday. Moreover, soil was analysis for comparison the soil condition before and after
experiment,

The results showed that the degradation of plastic from Yoghurt bottle under UV and soil
burial are different. It was found that carbonyl and hydroxyl groups increase after 8 months, but
soil condition found only hydroxyl group. Moreover, plastic of Yoghurt bottle which adding
starch appears to undergo oxidation reaction better than without starch by observation from the
increment of functional group. This means that starch activated the degradation in soil
assimilation and UV radiation. From soil analysis after burial, it was showed that the pH, the
moisture content and quantity of sand silt clay particles are not changing. The degradation of

plastic does not produce any pollution to environment
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AN 2.2 BAAAUTAFINaUA aUTANIINIUNTWYDY High Impact Polystyrene (HIPS)

FUANE
HIPS Stabilizer
Properties HIPS Normal HIPS UV
Fire retardant
Density (g/cm’) 1.08 1.10 1.13
Surface hardness RM30 RM30 RM30
Tensile Strength (MPa) 42 40 28
Flexural Modulus (GPa) 2.1 2.1 2
Notched Izod (kJ/m’) 0.1 0.08 0.06
Linear Expansion (/°C x 10°) 7 7 12
Elongation at Break (%) 1.5 5 2.5
Strain at Yield (%) 1.8 1 0.9
Max. Operating Temp. (°C) 50 50 50
Water Absorption (%) 0.2 0.2 0.3
Oxygen Index (%) 18 18 28
Volume Resistivity (log ohm.cm) 16 15 15
Dielectric Strength (MV/m) 15 15 15
Dissipation Factor 1kHz 0.0006 0.0006 0.0006
Dielectric Constant 1kHz 2.8 2.8 2.8
HDT @ 0.45 MPa (°C) 85 85 95
HDT @ 1.80 MPa (°C) 75 75 85
Material. Drying hrs @ (°C) 2@70 2@70 3@70
Melting Temp. Range (°C) 210-270 210-270 210-250
Mould Shrinkage (%) 0.5 0.5 0.5
Mould Temp. Range (°C) 20-50 20-50 20-50




M19°97 2.3 uaasnaidiavesweia lniuting ladu (Phillips K — Resins)

Properties Value
Specific gravity 1.04
Tensile strength 27-30 MPa.
Tensile modulus 1400 MPa.
Hardness (Rockwell R) 72

Heat defection temperature (At 1.81 Mpa stress) | 71°C

Vicats oftening point 93°C
Waterabsorption(24hours) 0.09 %
Transparency Transparent
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MANUIN N
act = d
T RIGRRTR,
LMTIATITHMANIO YV INUAIT Glass Electrode
ada d
5 IaTzH
ar 1 A 9 1 a ] :‘
msdaaiies Taelddnsrdduneii 1:1
v o ] a o (=) 4 a °y o 9/ 3 i Y Y
Fadv0198u 20 nsu ldinnesyuia 100uafuthnau 20 va. ldunaudIauldidn
o/ g [ @ 1 4 a L' 1 Y °y ar 4
funaBilszana 30 wd sl Samieydlunsosierives nouSafeylaienivves

a = o A o '
WIATFIUNDY 7 UAasWIDY 4 ﬂiﬁlﬂﬁﬂﬁ')ﬂ‘w&ﬂ‘ﬁﬂﬂu

a d P
2.M3UATIZRNIANNTY
ada d
FWanTILH
AU oUHIUAZLASIVIIA 50 1y Fedaeg1eau 10 i i1 lleungungl
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b4 (4
@ a A

9 b
%ANUFY =W minaudlen-iminauuisATnAuNTe x 100

o d a d d
3MPAnznimUTinueyManT e Fan nad
acda d
B IATITH
Y a o
1.msiSudionlalasiimes
“NATALAWAANDUTIUIY 100 ¥a. Junszuena9vUIA 1 8RS
9 [
ASuiFuasdroindusniilSuasiy 1 ans
[ Yy 9 ¥
-waru1imdrouneaudInuuuY plunger AefiaT3augamgilingd (20— 25 °w)
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U 1] é’ 1 4 ) % T ﬂ'l
-QUUNUAIAUILY Plunger IuauuUnAmIa e IfiAamsHeruiued1e9
3 @ & & o 9/ 1 = I-4
NINTTUENAN Tuinnauleauas indouvdoulalasimes

Y 4 1 a a o I~ ° g‘ 4
-uanadionawiulyl 40 Iui@slelastimessandruvida lduda)iduiionan
] M 1 1 =Y o g
Wil 2 ¥l lveuarlaTasiime s onnse

) Yy o VoA 9 @ o~ a o
ahane lddesinausinaineu ldninmsdsuiienlalasimes

MIAuIU
% Sand - (W-R,,)/ W x 100
% Clay = (R, /W)x 100
% Silt = 100-(% Sand +% Clay)

)
W admTnAuuds

] 1 = ¢ A ] a
R, : ounllalaslinasiionadivly 40 Jui
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R, : 8wa lalasiimesilonaiduly 2 #ilus



HMNANUIN Y

HAIATIEH NSNS V0 IAY

a ) a 1 a,
A1519 -1 HAaMSAATIZHANY IUAUNDUHANAUIT Glass Electrode

¥y vy 4
o a [

nszo1ed Asan 1 A9 2 K e
1 4.24 4.23 4.21 4.25
2 4.24 4.23 421 4.25
3 4.24 4.23 421 4.25
4 4.24 4.23 421 425
5 4.24 4.23 421 4,25

= g a o -,
AT N 92 NaMS AR IEHAeY lUAUNAIHINaUIT Glass Electrode

4 4 24
o rd o

ﬂizmﬂ‘ﬁ ﬂi\?ﬁ 1 ﬂﬁ\iﬁ 2 ﬂi\icﬁ 3 lﬂéﬂ
1 4.16 4.14 411 4.14
2 431 434 427 431
3 4.45 443 4.46 4.45
4 424 425 425 425
5 438 438 434 437

a L= a A 1) A o A j’ a
1319 9-3 N’ﬁﬂ'li’Jlﬂi'l$ﬁﬂ'lWL’e)‘]fsluﬂuTﬂUlﬂi’r)ﬂ‘mﬂiﬂﬁ?ﬂWlﬂ‘HLlﬁ:ﬁﬂ’J'ﬂJ"ﬁuﬂu

(Soil pH & moisture tester) nﬂﬁ'ﬂmﬁ’

ounuwIRuS

nszansdi §anidil Filanifiz Flaidi 3 Ay

(15 n.W.) 220.M.) 27 N.W.)

1 3.80 3.60 412 3.84
2 3.80 4.02 4.02 3.95
3 3.92 3.80 3.98 3.90
4 4.03 3.90 4.25 4.06
5 4.04 4.16 3.33 3.84
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wouiluiny
nsvand | dlewiiil | danife | dlanifiz | dlanifia | dlaniiis | dlenifie | wde
(68.a) | (0%a) | a5%a) | @ofa) | @4%0) | oU.A)
1 6.13 5.63 5.17 5.27 5.47 4.80 5.41
2 5.60 5.80 5.40 5.20 5.13 5.20 5.39
3 5.97 6.03 5.50 5.37 5.53 4.60 5.50
4 5.40 5.90 5.43 5.13 5.57 4.53 5.33
5 5.63 5.57 5.23 5.33 5.47 4.53 5.29
AoUIYIYY
nszoed dlawiil | dlawina | ddewia | dueriiia miy
(71.8.) (1810.4.) (2311.9.) (29434.8.)
1 5.60 5.53 443 4.53 5.02
2 5.40 476 5.23 4.63 5.00
3 5.70 4.83 5.33 4.70 5.14
4 5.82 4.96 4.67 4.35 4.95
5 5.20 4.53 4.63 4,83 4,80
(APUNGHNINY
aszond | ddewiimn | dleniiz | @lawiis | §aniia iy
(8N.n.) (14 W.9.) 22 1.n.) (30 W.9.)
1 3.56 3.82 327 4.23 3.72
2 3.72 3.52 3.33 4.20 3.69
3 3.84 423 3.53 433 3.98
4.12 4.02 3.53 4.47 4.03
5 4.02 3.80 3.60 4.37 3.95




houiiguiey

nvandl | dlewiil | dleniiz | dlewifis | e Ay
(4410 (811.9.) (11.9.) (28 11.4.)

1 4.76 4.67 4.13 5.27 4.70

2 4.82 5.00 5.13 5.30 5.06

3 492 4.80 5.23 5.30 5.06

4 5.03 4.93 5.33 5.20 5.12

5 4.93 5.00 4.73 5.07 4.93

PounsngIny

nszanedl | ddawii | ddaniiz | ddewina | ddaniia Ay
(6n.9.) (12 n.9.) (18 n.a.) (25 n.A.)

1 433 5.17 5.02 5.27 4.95

2 5.27 5.37 4.75 5.20 5.15

3 427 5.7 4.53 5.30 4.84

4 4.13 5.30 433 5.30 476

5 423 5.40 4.63 5.23 4.87

Poudamay

nszandl | duaniin | deniiz | dleniis | e Ay
@3 aqa) 9 a.a.) (22 €.9.) (30 e.9.)

1 4.90 5.37 5.20 4.67 5.03

2 5.00 5.20 5.23 433 494

3 5.07 5.23 5.23 4.63 5.04

4 5.10 5.23 5.13 4.47 4.98

5 5.03 5.17 527 447 4.98




Aoufuey

nszored flanwiiii Flanifiz | §laniiiz Flanina Wiy
(6n.y.) (15n.8.) (21 n.g.) (28 n.y.)
1 5.17 4.93 5.20 4.80 5.02
2 5.23 493 5.40 4.62 5.04
3 5.07 5.13 5.33 4,56 5.02
4 5.23 5.10 5.27 493 5.15
5 5.20 5.03 5.27 5.02 5.13
Hougany
nszaed Flaniiil Fuamiiz Ay
(4 a.9) (13 9.9.)

1 4.80 5.17 4.98

2 4.80 5.33 5.06

3 5.07 5.20 5.13

4 4.80 5.33 5.06

5 487 5.20 5.03
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a 7 a a o 3
AT N 34 N'ﬁﬂ'li’)tﬂ513‘“1]51113!@1451'1?11’1516 HaM maif noudenay

msdfuifienlelasiines (ungil 29.5°x)
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nszanad asedl 1 A%ef 2 NEE e

1 6 6 6 6

2 6 6 6 6

3 6 6

4 6 6 6 6

5 6 6 6 6

A9 IUAINNFISHYIUABENOUHIAL

i 40 Sundt A | gamgd fi 24w aunqd | wde
nszend | adedt | adedt | adedt ) | afadt | afedt | asedl | Co)
1 2 3 1 2 3

1 11 11 11 11 30.0 6 6 6 31.0 6
2 11 11 11 11 30.0 6 6 6 31.0 6
3 11 11 11 11 30.0 6 6 6 31.0 6
4 11 11 11 11 30.0 6 6 31.0 6
5 11 11 11 11 30.0 6 6 6 31.0 6




a d a a J Y
M3 9-5 Wﬁﬂ15']!ﬂ513ﬁﬂ5u’1mﬂuﬂ‘lﬂﬂﬁ’lﬂ Haf lﬂag ﬂﬁﬁaﬁﬂﬁ‘u
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£
o

[4
[

4
</

nszaed afaii 1 A5 2 afefi 3 may
1 6 6 6 6
2 6 6 6 6
3 6 6 6 6
4 6 6 6 6
5 6 6 6 6
malSuiionlalaslimes (gungil 29.5°w)
i 40 unfd ma | gangd i 2 411w wde | gangd
nszoedl | mda | aseRt | eded Cwy | ndadt | dedt | nisdt ()
] 2 3 1 2 3
1 11 11 11 | 110 300 6 6 6 6 31.0
2 15 15 15 | 150 | 285 9 9 9 9 31.0
3 16 16 15 157 290 9 9 9 9 31.0
4 13 13 13 | 130 ] 290 9 9 9 9 31.0
5 17 16 16 | 163 | 29.0 6 6 6 6 31.0
MIBIUAININAITUVIUADINAIRINAY
A3 36 waﬂ1ﬁsﬂswﬁmm%u‘luﬁuﬁauﬂanau“luﬁ'mﬂﬁﬁ’ﬁms
I i ] g 4 i
nsz1en A3IN 1 AsIn 2 A5 3 oy
1 4.20 4.10 3.90 4.07
2 4.20 4.10 4.10 4.07
3 4.20 4.10 4.10 4.07
4 4.20 4.10 4.10 4.07
5 4.20 4.10 4.10 4.07
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a 4 j’ a @ ¥ A o A dy a
M1519 -7 wansuns iz Ny luauvaslanay Teeldnsaedaioruazanuruau

(Soil pH & moisture tester) nnﬁ'ﬂmﬁ

PeunuRus
Aszaned flaniii Flaiiz Flaniit 3 Ay
(15 A.N.) (22 A.N.) (27 A.N.)
1 3.82 3.33 3.33 3.49
2 3.96 3.77 3.33 3.69
3 3.98 3.00 3.00 3.33
4 3.80 3.77 4.00 3.86
5 4.04 4.16 3.33 3.84
wouliunu
aszoed | dlanid | dilediiz | i3 | dalaminia | dalewins | dlavifie | mde
(68.a) | (oda) | asia) | @od.a) | (4%a) | (291.8)
1 2.33 3.83 4.33 4.33 4.50 5.83 4.19
2 2.50 3.67 4.17 4.50 4.50 4.83 4.03
3 2.83 3.50 4.33 4.50 4.50 5.83 4.25
4 3.50 3.67 4.17 4.50 4.50 5.50 431
5 3.83 3.67 4.67 4.50 4.50 5.67 3.72
ROULYIOY
Aszash Flawiiii Filaninz Faniia Flanina Ay
(7w.e.) (181.8.) (2311.9.) (291.8.)
1 4.00 3.83 3.80 3.27 3.72
2 3.67 3.82 4.13 3.33 3.74
3 3.93 3.67 4.00 3.40 3.75
4 3.80 3.60 3.60 3.07 3.52
5 3.63 3.87 4.00 3.60 3.77
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ABUNGEAIAY
nIzaTei flaniiil | dlenidz | dlenwifis | denifia mae
(8 W..) (14 w.9.) (22 W.9.) (30 w.n.)
1 6.50 6.17 7.60 5.67 6.48
2 7.00 7.00 7.27 5.50 6.69
3 7.27 7.00 7.13 5.83 6.81
4 7.00 6.00 7.07 5.33 6.35
5 7.00 7.00 7.10 533 6.61
AoulguIsy
nszonsii flawint | dueniiz | dlanifiz | duenina mie
(44.8.) (8 1.8.) @1 4.0.) (28 11.1.)
1 5.00 4.83 6.00 4.00 4.96
2 4.50 4.67 5.00 4.00 4.54
3 4.00 4.67 5.00 4.00 4.42
4 5.23 5.00 5.00 4.00 4.81
5 4.50 5.00 6.00 4.00 4.87
iRBUNSNYIAY
nswond | ddaviil | ddeniiz | ddenwiiis | dianifia i
(6 0.9.) (120.9.) (18 n.A.) (25 n.A.)
1 5.50 3.67 4.83 5.23 4.81
2 4.50 4.00 450 5.20 455
3 6.00 4.00 4.00 5.30 4.82
4 6.17 3.83 4.67 5.30 4,99
5 6.00 3.83 5.00 5.23 5.01
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iauF AN
Aszo1edi flawifit | dlenife | dlenwidis | ddening mae
G a.0.) ©a.9.) (24a.9.) (30 @0.91.)
1 5.00 4.00 4.00 6.00 4.75
2 5.00 4.00 4.00 6.00 4.75
3 5.00 4.00 4.00 6.00 4.75
4 5.00 4.00 4.00 6.00 4,75
5 5.00 4.67 4.00 6.00 4.92
PoufueIBY
asvanedt | dlewiin | denfiiz | dlewins | dilaniiia may
(6 n.9.) (15 n.4.) (21 n.9.) (28 n.4.)
1 4.00 5.00 4.00 4.50 4.37
2 4.00 5.00 4.00 5.00 4.50
3 4.83 5.00 4.00 5.00 471
4 4.00 5.00 4.00 4.00 4.25
5 4.00 5.00 4.00 4.00 4.25
Hougany
sz ot Flosiiiz mAe
“nA.) (13 a.0.)
1 5.50 4.00 4,75
2 5.00 4.00 4.50
3 5.00 4.00 4.50
4 5.67 4.00 4.83
5 4.67 4.00 4.33
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HNANHIN AN
n30eile

A w A a i .
1LIATOIANIDFUAZANUTUAY (Soil pH & moisture tester)

1. flnwiestioaslylufulitadudd
1 [ | 9/ &4 b 1 @ v
2. swmiermnmhilaniesiawsinndsaudnaie
iy, o o 4 A J
3. natjundrudvesdunsesniiens

v " éf ¥ A ¥ s
4. owmanusuINnulaas 8&1“9111 mﬂmmm%muu

A = ) \ . ~
2.n500Seeinsuanesubursiseaulnnsalntl (Fourier Transform Infrared

Spectroscopy (FTIR)

‘g' U Spectrum GX: Perkiu Elimer 113 bruker

o o [ N 3
3.ndvaganssmiDianaso UL LdBeN IR (Scanning Electron Microscope.SEM)

U 1455 vp:LEO



A4 o & A . ; ;
4.1A3DI0AUUVIUUNAITAN (Compression molding machine)

iu LP 20: Labtech Engineering Co ..Ltd.

4 a p
5.0994 ‘U‘FlLflﬂWﬁ?ﬁ?’lﬂ (Grinder)

158N Bosco Engineering

' ¥
61N 0INANADIGNATA (Tworroll-mill)

P - il

iu LRM 20: Labtech Engineering Co ., Ltd.
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