MsNAUHANNaEANTIATH MINWedLAnANIETAT IALIARFITNYIA

AAINT RBUBY

%mﬁwu‘ﬁ'ﬁlﬂudmwﬁwmmiﬁﬂmmwﬁﬂqm%mmamnmﬁmﬁm
MInInemanid unaden
AULINGINAAS UHIANFY TN
WOATNIWU 2555

a a & I~ a as
aﬂlﬁﬂﬁlﬂuﬂlﬂﬂﬂﬁ]ﬁﬂﬂWﬂﬂuiW]



o

= = I3 a = a
AUSNITTUMTATIUAUINGIUNUTUBESAUSATIUMTITDUINYIUNUD ulS;{W"l]Tiilﬂ
a a o o =) o/ @ dy 9 < o d [ = Pl
AMNYIUNUTUDI NAUNT INUUFY RULULRAD L'Hu’ﬂ'iiﬂ’JiiULﬂuﬂ?UWUQﬂ@QﬂTiﬁﬂHTWTD

WANEAs I ARTNMITHTR BN Innmans danadon ysiunIinnduyiw e

ABEATINATAILANINNTNUS

I (= o
............................................................................ p1senlTayvan
(3. quAR lapsa)
Dorores Wuplnng ed s
Tt O A G Slosfi SR 819150915 E15 W
7y
(RI.D3T0W (FUANNG)
= a o
AMLNITUMIADUINGIUNUS
..................................... e TR Cro et
91 J a ¢ ¥
(HBIWPNTAAIINITY AT.INTWIY (10IV17)

o5
............................................................................ ASIUNS
(my.auna Tamsq)

Qe m%*a\m
e e ? ................. ATTUATT
(AT.DITOND IBUFING)

..................... m/ﬂiﬁumi

@aumans1e1sd as.qud uffsud)

¥
a

a wa o A = Jd W [~ 1 %
AuINnmansoyla s uIMeInusatuiidluaiuvilsvssasdnmuay

HANGAIINNANAATUMNTRGARN TIVIIFINOIVNAATTUNAIBN YOIUHIING ALY T

o

....................... , TO0Y DT = ADIUARMEINOIFARS

' bl a w o a [ o
(A18MaNII9156 A5.98198 AUAITIYTAE)




a

a dy o a a L4
M3t IR UnUgAnUAINIT NS

q

v

dninnuauznssuNIseANAny (ane.)

2 a
NIENTWANYITANT (AD.)



Yszmangams

a a A o g Yy ' & yd  w i
3ﬂﬂ1uwu‘ﬁua'1ﬁi]ﬁ\‘]‘lﬂﬂ’lﬂﬂ']11JW'JULW§8H§$Q’Jﬂ'ﬁﬂmﬂ1ﬂfﬂllﬂﬂjﬁua\iﬁa'mﬂ1u

w0 1I7 010138 a5 awia Tonsa o103 0REnuman 019158 As.0330Ma 158NN
prsdidTneda eaerans st as Snswe udwn sssinasumsaou
Aemans19138 as.qus8l udansud Aumudeitonasiugaine auzIneedaad
UMY NTTUMTADL 019130 A5 IFes Hinsy anzInamdas d331m
umIneduneasmans e inganldaaniu st nsumstuiuhu iae

219150 a5 uv Ty d1dgITTal AszgaETHNTUIABAT NrTINgTduTelmi fIT03dn

Fwuiuodnds SwenswvouwszRue s iiuediags o Tomail

Aisaveveunm guinnuiudadeuisdunndeuaz iy Tne EHT)
Tasamstiusiafny Az Innindns umIneidoyswi wagdinuAuZnITMS
ANANE (3n0.) N5ENT1ANIBMS (75 dmUNuBsu nneaszeznaidisenu
W UNVINGIABYIN

RITUBUDUNUYAEINS A TNEIMART UMINISEYTHT ARZINOINART
#3511 W INedonuasHians Inetaais1n guditeniinnmiiudamiunn Tulad
uhazTagmans uniingideswiguaslgy malnssiiine anginsmans

¥ ¥

o a o [ ' a e @ A d 1 a
wnasnTaNwIINnde dmiumsmemaeluanitensiiiluededios

e Bl

I~ o 9 1

:4 []
gameilveveugm vio i NlRaumomae ilumadils Himedusenionas

]
o o

a oy A = A da Y v n:idy A q 9

'l W ey naziou 9 pnau sadamhuduii ldweuuTufii Mdludaslvia: Idaam
t A Y 2 a = ¢ dy Y d Y o
W an I¥msyianedinutniiviiduseded

NounNs NeUTy



52910065: #1739 Snemaad Funade; .. Gnemaaiduaaden
My WAAANTINIH/ WoALAAANBTA/ TTATITUYIA

fawng Houds: mswanniduwaradndimw anweduananuadesuiuiag
5354%@ (DEVELOPMENT OF BIOPLASTIC FROM POLYLACTIC ACID WITH
NATURAL MATERIALS) AR ATSNMIAILUANINGIINUS: aufia 19a5e, Ph.D,,

8350Wa [WogNINg, PhD. 140 uil. T w.et. 2555,

a o

14
MATsRNgaInuY luNsEs suNaERRIINWOALAARNLDTYA TINNLITE
= 3/ a = a < ' o A Yo o [
555090 lagldneduandnuedaludlsznouvan uazidenlsiagsssumnaainiag
A qy 9 a A - [ [} 1
mdefi s mmanuas loun TaTaann wiawag Tad sazalfen v iluTaquaulusasidm
7:3 SaumatiansayMevesiaiiazats uagyhnnmtaauifveswatainluay

1 o iy 1 ' e §
A1a 9 Suilsznevde mutianameniw 1dun anuu-la @M guasniaamns

sy

B; a9 = = T a4 =K. @ 9 Ag o a
ayateun Qmanmmmmmua:miammuwuwaw FANANTUTAUNUHTY T uaula

= Y 1w FY 3 =& o Y =y 1 g 5 @
AN hl,ﬂl,!,ﬂ aﬂym:muimmsnwanmmﬂau ANHUZNUANVDWHUWAN UBNINTTUEY

< wa o a 3 1 ey Y Ay = S o ) a d
FAOHITUUANWEIING Vlmm Qmﬁnmmsmuwa@aumwmuwuﬂau PINNNTUATIEN

L { ° o 9] [ a a Py
dnuuynilasiainuesiagsssumnanaghuiiutassay wuhilivaneduandnueda

a

e/ 4 o o) 1 =
psagmanlden lummitididnuagmalassahailusdn drumiawag laa uag lnTagu 1

'
v o 1

@ k4 a) 2 =& Y A' o Y] = a a
antay Inseaduilusdnisedugunaziiothizgainan ldnauiuneduandnueda Tu

@ [} T A A o d A [ :‘z = a dy @ a L 9 =
gasaau 713 wuniiesiduanmsaaulaen lmniutmmnsonantmduiay 18 uazh
@ < '3 @ [l @
sneazninssadaiiundn ismesdlszneundnilsznoudiosiquaaidon voaviess
{ a W ' a d

way lndion taziiefinsandnyayNINMEMHIINIIMEILNINNABIRaNs sAUBIANATOY

[ [} I'd P=Y a a A 1A @ Va9 v g
HuUaednIIA WU NHauNeALaRANIBEaNauRIden 1U TanyuzvoaHuAduFouR iy
¥ ¥ v
U q pEFAY Hamaulauazmsazarnivesdduszanas luaIuvesdua Ul

o |y a a a A ' A vad v o 4 g
‘U@\jjﬁﬂ W“U]TNa‘LI‘Wﬂallaﬂmﬂuﬂ“ﬁﬂwﬁumtﬂﬁﬂﬂhlsu Nﬂm’dﬂllﬂﬂ“ﬂq(ﬂ ANUUTEINU lﬂ’)’]

[ I

" a { Y @ = o)
wulden lduiagimmeauiigaluns ndluiagdmiumneSuuswesiidy

a

A

v ]
wedLandnueda Wesunuiasag lad taz In Tagm vennntwienagouguauiia
9/ dy o= t A 1 a :’; a a ﬂy Y A o 4
msmurenuaiizowyNraden luannsadudinns yau Tnveuse 18 tazdioiddy
by 3 2
waradn linageu wuensIMsdudimses yru lnveuFeriuamuendiuies

] 1 ¥
sanlann Ty uaiu



52910165: MAJOR: ENVIRONMENTAL SCIENCE; M.Sc. (ENVIRONMENTAL
SCIENCE)
KEYWORDS: BIODEGRADABLE/POLY(LACTIC ACID)/ NATURAL MATERIALS
KANYAKORN TEANCHAL: DEVELOPMENT OF BIOPLASTIC FROM
POLYLACTIC ACID WITH NATURAL MATERIALS. ADVISORY COMMITTEE: SOMKIT
JAITRONG, Ph.D., ATTAPOL CHOEYSUPPAKET, Ph.D_140P, 2012.

This research aims to prepare biodegradable plastic, using poly lactic acid (PLA) as the
main component and waste materials from agriculture such as chitosan, (CS), methyl cellulose,
(MC) and the eggshell (ES) is fillers. The ratio of mixture among PLA and natural material was
7:3 prepared using solvent casting techniques. The Physical properties of film for example,
thickness, water solubility and transparency were studied, as well as tensile strength and
elongation properties. For chemical properties, the crystal structure and the elements were also
investigated. The results showed that the eggshells and PLA were crystalline, while the chitosan
and methyl cellulose was Semi-crystalline, For the result of synthesis cooperation plastic film
which 7:3 ratios found that only eggshell can be create the cooperation plastic film. The
elemental composition in cooperation plastic film is Ca, P, and Ti, when consider physical
characteristic from the photograph, SEM found that the film from eggshell composite has the
look of stacked layers clearly, and then the water solubility and transparency of the film is
reduced. The strength of film after investigation found that the film from eggshell composite
have the optimum properties. So that, egg shell powder is the best material to be used as
materials for reinforcement of plastic film on PLA. In addition, the antibacterial properties the
egg shell powder could inhibit the growth of bacteria, and corresponding with the film from
eggshell composite, which found that the growth rate of bacteria increased with increasing

eggshell powder content.
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