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46402202 : MAJOR : POLYMER SCIENCE AND ENGINEERING
KEY WORD: POLY (VINYL CHLORIDE) / THERMAL STABILITY / POLYMER
BLENDS / REPEATED EXTRUSION

ATHICHA YOTHARUK: EFFECT OF REPEATED EXTRUSION
CONDITION ON THE STRUCTURE CHANGES OF PVC IN PVC/PE MELT
BLENDS. THESIS ADVISORS: ASST.PROF.DR.CHANCHAI THONGPIN AND
THESIS CO — ADVISORS: PROF.DR.NARONGRIT SOMBATSOMPORP. 114 pp.

The purposes of this research are to study the effects of twin screw
process conditions such as die temperatures and screw speeds, the variations of
polyethylene type, melt flow index are also studied. In this research, the content of
the PE in the blends were varied at 5, 15 and 25 phr. The properties concerned in
this study were thermal and mechanical properties of PVC in the PVC-PE melt
blended. Thermogravimetric analysis (TGA) results showed that at the rotating screw
speed of 100 rpm and die temperature of 160, 180 and 210 °C, PVC in the blend with
LDPE of 5 phr could be thermally stabilized in every die temperature used. This could
be explained by the radical transfer reaction from PVC to PE molecules. At higher PE
loading, 15 phr, the PVC encountered more degradation as a result of a competitive
consumption of the heat stabilizer by PE degradation. On the other hand, at relatively
high PE contents, 25 phr, the decomposition temperature of PVC in the blends
increased again. This was due to the effect of phase separation between PVC and
PE in the blend leading to the stabilization with optimum efficiency of the added heat
stabilizer. In the case of melt flow index of LDPE added. in the blends, it was found
that the PVC decomposition temperatures increased with higher MFI than those with
lower MFI. However, it was dependent on-decomposition temperature of LDPE. It
was also shown in this study that the low screw speeds used for blending would
lower the Td of the PVC in the blend at any die temperatures as the longer the blend
stayed in the barrel the more heat stabilizer to be consumed, during the heating
experienced in the barrel.

In the case of effect of PE type used in the blend with various die
temperatures at 160, 180, and 210 °C, the screw speed at 100 rpm was selected. It
was shown that the stabilization of PVC in the blend by adding 5 phr of HDPE was
better than LDPE. This was because LDPE was a long chain branching PE whereas
HDPE was a straight with rarely short chain branching which could lead to very well
dispersion in PVC phase.

The mechanical properties of the blends were also studied and it was
shown that the ultimate tensile strength and Young’'s modulus were dependent upon
PE contents. However those mentioned parameters did not affect these properties.
On the other hand, the impact properties of PVC-PE blended with 5 phr LDPE
showed higher impact strength when the recycle pass were increased. The
phenomena were similar in any die process temperatures. The main variable that
affected the mechanical properties of PVC-PE blended was dispersion of PE in PVC
matrix.

Department of Materials Science and Engineering Graduate School, Silpakorn University ~ Academic Year 2006
Student's SigNature .........ccccceeeeeiiiiiieeeeeeeeene
Thesis Advisors' signature 1. ........ccccccceeeeeennen. 2. s



= =
Ananssnlszma

2
IS [

awv a a J o dyo < J 9 = :JI Ja o 4 9 o o
\1TL!'Ji]ﬁll!a%')ﬂil’luwu‘ﬁﬂ‘ﬂﬂuﬁnﬁﬂﬁjﬂﬂ\illﬂﬂ']ﬂﬂ mu@’m&”lmummg ANULUS U
v ¢ o & . 7
!LU'JTHQIUﬂTD'!Lﬂ]l"U’ﬂiUUWW Uszaumsalnsinau 33“7]\1?1'31%@.&@“@']15]17;’( IMNDIVITIN
a A s ' 7 o 4 2 @ '
UTnu1Inerinus deremaninisd as.duninie nesdu uaze191sdnyinyisow
a a J 4 J = wa 4 @ 2 [
AMITUNUT AITATI917Y AT.UITIANT TFUUATUNN (mm‘iﬂﬂmzwmdmmmﬂé}emmzmﬂ
a [ = 9 =
1]‘141'31/]EJT@fJWIﬂIl!IﬁfJWSgﬂﬂiJlﬂaTﬁuui)

[ [

AIT0U0 VO UNIZAMAULNTTUMIAOUINGIUNUT 019150 A5.050y 1duansal f370
Mans19138 a.9mian US¥e1131n5 910158 as.algmaeil wedadius uazemsdnnin
Inemsuazinnisuiag augianssumansuazmaluladoaa1mnisy ¥n1INde
Aa1hng dwmsuang Yeuuvth uazmsaaznandmiumsaeuineiwus

YoUDUAMUTINNNUNDINUANVAYUMTIVY (02.) dmTumsaiuayunud sy
A YDUDUAMNAIYIINGINTUALIAINTTUIAR WHIINGIA8AAYINT NIATBIAINTTY
Yera uvinInerdema lulagwszaewnd1suys nnlasnssuiaquas Tangns ey
maTuTaBswaena (Aaeawn) USENUUETN fames Aldanuewnszdlums1datns el
IaZInTInATeL HAZVOVDUAY UTHN Thai Plastic and Chemicals 3109 (ag UTHN Thai
Petrochemical Industry $1fia dusuanuewneiidanaradnildlunsive

vevounaufion Judl Juites $mihainnmluninisdnenmsuasdmnssuiag
uMINIAsAalIng LazauIFNNgy Polymer PROcessing and Flow (P-PROF) d1%3uAM
Hromdenansime mdale nazdeuuzihlumsia Qﬂﬁwﬁyeuamaumzﬂm AR

o o v o W [ -4 { v W a
LHAgATOUATI ﬁ’fﬂ"i'H"]_JﬂTﬂ\ﬂi]LLﬁ%‘lqu‘ﬂ'H'Wﬂﬁﬁ@ﬂﬁ%Elgl,'l'ﬁWﬁsl%}slUﬂWiﬁﬂHWigﬂUUﬂ!“ﬂﬁﬁﬂHW





