a a

o & o 3 A
W0 INGLUNWUT M3 14% To Tani (Zeolites) 1WuaITNUANUIADITN AN DU

o 1 a a J v dyd' 9
Tutaanauszviawed hilanas lsdnunadiaos s

NUILAN 15

Aiion UNEINAUAT MWW
01136715 f.05. 4597005 auiifdunn
nangag ANTTURNTATUNT VNN
GAURRE'S malulagdde

GACRE'S malulagdide

AL Wé’mu?}mméjﬁlmmﬁﬁ@
N.H. 2549

UNAALD
Y o 3 ] Y] A [ 1 a a Y
3153 1o landumsseflosdumadonaamluiganansznitaned hilanas lsanumg

dyd' 9 =K o [ A [ 1 d"d’ 9 1 a Aaaa
maaﬂllu f”fﬂ‘H11@EJ‘VI']ﬂ'lﬁﬂiﬂlﬂaﬂuﬁﬂﬁQUWQma@ﬂqN 0 50 uaz 100 dI3ulunaIgANNIT 100

[ [ =

' o o = o 2 o = = J <

g wazimsdsulasudadiuaimesnvesnsni dags nveIaInd uamiallamﬂu 2.4
1 A Aaaa 1 o’/’ o = 9 =

wag 4.8 @ IUNaIgANNIT 100 §IU SIVNIMIMTANYINANTENUYDINT 1% AT N0

[ a ] = o [ 1 1 A A = 9 [ a2y

aned JIUNY “l)’I’(’JulaVIGlHEWIiTﬁ’Ju@NG]LW’[’)LWMﬂ’JHJLﬁﬂﬂﬁﬂ?ﬂﬂ??ﬂiﬂuﬂl’t’)\ilﬁﬂWﬁ'll’ﬁ]ﬂﬂ')‘c’l

o dgl [V 1 a = o dyd' v Y A v A =
Tﬂﬂ‘ﬂ"lﬂ?ﬁsllugﬂ?ﬁﬂWﬁﬂJ§$W31QW@a13uaﬂﬁ91§ﬂﬂUPNGULaﬂﬂhlllﬂ?ﬂlﬂﬁﬂﬂ@ﬂﬁﬂuﬂﬂlﬂﬁﬂ?

9 £4 1
Wuoug HasnuihimseusuuAtedNigurgll 177 esmwarfoaluszeznainie uds

G

Y a

MMslTeuMeuseaud taznageuaulAn1NA8MALA Thermogravimetric analysis (TGA)
Fourier transform infrared analysis (ATR-FTIR) UV-Vis Spectrophotometer (UV-Vis) HAYNADY
‘a3 1 1 o [
JansIsiolanasouLLUdeInIIASEM) WUl M3 lFmAesnvesazii sReisnvesdangd
L [ U a a d o YA ] [
nazdle lanluiaanausznitaned lilanas lsdnumatiaes Ifawnsatielumsdsulgems
4 a a o'.l o a a 4
HoNANMNNNANYToUVDINDE 1Tlanas 134 1a lasafeisnuesazii i ldned lhilanae lsa
= = 9 A o Y 1T v oA A A o [ <4 A
ligdosnmnuanuioudngaduna ldanadrinnumassidr dasusilumsnlasumlas

Ay a ] aa Ay ' [ I @ 1 a a J o
VDITNB uazﬂammwijaaaumuamm ’E'JEJNUliﬂGHiJ ’m@Namsmwwaa”huaﬂaa"lmﬂu

a (%

dyd' YAq ¥ A o qa: = o 1w Aq ¥y 4 a
N\‘l"ULﬁfJEJVlﬂJ‘V]Gl“lfﬁmil!ﬁ‘VI"IIfJ\‘l@l%ﬂ’JuullQﬂ!‘Ifij;]llﬂTiﬁEﬂEJG]’JG]Wﬂ’JTJE’fﬂWﬁﬂJﬂi%%I@qﬂﬂ NITLAY

dyd' Y 1 Y a [ a ] ag A dgl [ a A 4
wwmaﬂ”lmmNaiwqmwgumiﬁawmaﬂm uazﬂ‘immwy’waaaummu u,mm‘imwﬂallaﬂ

[ 1 Y a d? A 9 = [ A v A d 9
Tufaquavdawaliinag Inssu e ldmAssnvesdangd saunudlo landwwaldgangiinig

%] A d? A a ~ ' d? A 1 Y a % d? [ 9

TaYANUNUFIVY TﬂﬂﬁlﬁﬂﬁﬂJWﬂl“ﬁI@Vlﬁ‘ﬂﬂﬂﬂﬂluﬂﬂﬁﬁWﬁi‘l’i@‘mﬁﬁhﬂﬁﬁﬁ1ﬂﬁ’3q\‘wu HANTS 19
2 (% = v A c’oaj 1 Yy oaj A v .. 2 1 1

ﬂ'mEJLTI/I"’U’EN?Nﬂgﬁi’JﬂJﬂ‘]J“D’IE]‘la‘ﬂLl“L!ﬁ'QWaﬁlﬂﬁﬁluﬂluwﬂ@u(lmtlal Color)"liJﬂ UATIUITDBIYAA

o 5 a A A 9 Y Yy o o a o
@@]5']Li'ﬂlﬁnﬁLﬂﬂﬂ”lﬁlﬁ'f)llﬁﬂ']W!‘L!'ﬂ\W']ﬂﬂ’JnJﬁi’)uvlﬂﬂ Iﬂﬂﬂ']ﬁﬁlslfﬁmﬂlﬁﬂﬂ]ﬂﬂﬁﬂﬂgﬁ 334N



G0 laviionsraau 1:1 ( 2.4:2.4 phr ) Iiwadnaa 1iean1nm3 154 1o lav ludSinafunnni

o Y a dgl Qy @ [ % 1 a a v dy A
2.4 phr VlﬂfﬁLﬂﬂ211/‘15\151]1!11!“511!\1114%'J’E)EJN‘IJ’EN'J?N’]Nﬁﬂﬁgﬁ'ﬂx‘]waallﬁuﬁﬂa’t’)ulﬁﬂﬂﬂwwmﬂﬂ

Lt

v a

o o a 4 a AaaaA dyd' 9 4?} v A
fdifn : wed ltlanas lsa(ward@nia®) / weddes 1l / nszurumstugluuuoaia /

mstlosnumsidondnmniuanudou / Jaqdalsznon /



Thesis Title Use of Zeolites as a Co-Thermal Stabilizer in PVC/Wood Sawdust Composites
Thesis Credits 15
Candidate Miss Kulnida Taptim
Thesis Advisor Prof. Dr. Narongrit Sombatsompop
Program Master of Engineering
Field of Study Materials Technology
Department Materials Technology
Faculty School of Energy, Environment and Materials
B.E. 2549
Abstract

Zeolites were used as a co-stabilizer in wood/PVC composites. The wood contents of 0, 50 and 100
phr of 100 PVC with varying dosages of Pb and Zn stearates and zeolite stabilizes of 2.4 and 4.8
phr. In addition, this work also studied the effect of Zn stearate and Zeolite ratio on the stabilization
of the wood/PVC composites. The wood/PVC composites were processed using a twin screw
extruder and then heated in an oven at 177°C for various times. The color changes and thermal
properties of the composite samples were monitored through a number of techniques, such as
Thermogravimetric Analysis (TGA), Fourier Transform Infrared Analysis (ATR-FTIR), UV-Vis
Spectrophotometer (UV-Vis) and Scanning Electron Microscope (SEM). The results suggested that
the Pb stearate, Zn stearate and zeolite could improve the thermal stability of PVC in wood/PVC
composites, and the Pb stearate was found to be the most effective stabilize by observing the CIE
yellowness index, lower rate of color change, and less polyene index production. However, the
decomposition temperature of Pb-stabilized composites was lower than that of zeolite-stabilized
composites. The addition of wood sawdust resulted in a decrease in the decomposition temperature
and an increase in the polyene index. The addition of zeolite in the composites resulted in
production of pores. Additions of Zn stearate and zeolite resulted in an increase in the
decomposition temperature, this being more affected by the zeolite volume. The composites with Zn
stearate /zeolite stabilizer had worse initial color, but less deteriorating rate under thermal ageing
condition. This work recommended the use of Zn stearate : zeolite ratio of 1:1 (or 2.4:2.4 phr).

Using zeolite of greater than 2.4 resulted in production of pores in the composite samples.
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