TauindaA I T ULAL AN AT BINDR INTNA W/ BT REUASLARNLLAUA

a =1
UNANUJUR NSANE

-~

a Y ¢ & o pr ] [ % s
menlinusliludiuniiaamisdnemunangnslsygiinemansavtiudin

- o

#A1119397 1 lATIANUATINE ARSI NAR L NDS
ANTINENATEAS IHIRINTUNININEIAEY
HUn15Anwn 2549

a & o - Y
ﬂ'llaﬂﬁ'll'z]ﬁ'iﬁ'lﬂ@nﬁ‘muﬂ"')ﬂﬂ"@ﬂ



DYNAMIC VULCANIZATION AND PROPERTIES OF POLYPROPYLENE/RECLAIMED
TIRE RUBBER BLENDS

Miss Nilubon Horasith

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science Program in Petrochemistry and Polymer Science
Faculty of Science
Chulalongkorn University
Academic Year 2006
Copyright of Chulalongkom University

490457



Thesis Title Dynamic Vulcanization and properties of Polypropylene/Reclaimed

Tire Rubber blends

By Miss Nilubon Horasith

Field of study Petrochemistry and Polymer Science

Thesis Advisor Associate Professor Supawan Tantayanon, Ph.D.
Thesis Co-advisor Pasaree Laokijcharoen, Ph.D.

Accepted by the Faculty of Science, Chulalongkorn University in Partial

Fulfillment of the Requirements for the Master 's Degree

CHlD

Dean of the Faculty of Science

(Professor Piamsak Menrasveta, Ph.D)

THESIS COMMITTEE

...................... @/Q’ Chairman

(Professor Pattarapan Prassarakich, Ph.D)

....................... fvevievrenenn... Thesis Advisor

(Associate Professor Supawan Tantayanon, Ph.D)

Thesis Co-advisor

(Pasaree Laokijcharoen, Ph.D. )

....... w%]"/"‘d'}/’ﬂ"é\ Member

(Associate Professor Wimonrat Trakarnpruk, Ph.D)

K‘D\ .................... Member

(Assistant Professor Varawut Tangpasuthadol, Ph.D)



v

Hqua wsdng : laurdindaaTlugduuasaninuaIna A WS WA /BT 08UATIARY
mauﬁ(DYNAMIC VULCANIZATION AND PROPERTIES OF
POLYPROPYLENE/RECLAIMED TIRE RUBBER BLENDS)®. HIME IAAT.ANITIU

(g 4 o (e ] s 3 a a 9/
AUAUTIUUN, 2.7U5nw157L : As.Aas INYITY ,86 U1,

a e n:yd. 9 [y (&) @ a o 3 o (bl a o
»1114’2‘DUIJlﬂU’HJ?Nﬂ‘UﬂTSNﬁiJiJ’tNUNSOUUG]‘SLﬂaiJﬂUWBaIWSWﬁUIﬂﬂl‘lﬁvmﬂﬂi AUIUNID

t

A1 Ty 1AM INAAOUA UM LU YDINITHDNYINIVDITIAan TauIsMsuIuallu

< 4 gt o ny v o I LY

1302105 W0INIIMIIndsEneuveIIIsaouasnan TaumsIaiminnmio ludunmseaaivan

9/ [ a o =) 3/ L4 a a a a d
Aun U ULz TIAYDIDIAYTEno U LU OUUASIAANAIUINDS TUHAT AUATA  LAZTAATYS NN
a o o o @ [ a g 4’! J g 4’! [
AN TsnuugmuiIay NNFAAINYBIVBINA RS UNAIUINT BIRTUTT VLT ALz YU AU Ba5R

v v
antuih ldneaovauda@ina  msanu lassadauaznisnszavaveoansaouna lavaunuiiad
< Y 4‘! = < v A [ '
nasaululasns v NS ANEINGANT U5 THaBR TN INANTTNUIINEAT UNDUAINAAD
va [ o a gt a
auanis Inauazanuanguuesiae $UDIN1IANEINANTENVUINYTUINUIIT 0UAS IAAUT
a J VA e 1 [ L5 o [ a aa a vaa
HUAU WUNAFAAIU 30 A IUVDILNIOUUASIAANNY 70 AIUVDINDA INTNAUT TuUANIMIIZ AW
o aa o a aaa o wva wa a .
MSAUAITADULUAND lards, 0195ITUHIALATIDNADY ANKITNIANS IMauazauAEInany I
v
MsauasaeuuwiY lawos 1 laso I aufisinavosvsnauAvy AINIINULTINTEUNANIN
‘:; % [ q'q.: aa o ' ' c; Yt d o o - U ‘:; -}

hgailudadmlionany 30 dm uagashidalesiFuamsisianouvinnnfiganonauyi
-y t ‘:nw g [ =Y aa a aa
FITUIA 30 AU UDNIINUUDINANVDIVNTOUUASTAAUNUNDA INTHAULALIAVYIIFTTUBIAY

¥ >
ANuase lunsIugddld 3 sou vnauliAvesvesnaunyNIANVTANIUAGIBUILA TIN50

J v v = o a
Yugddwnszurumsnasural ldmiioumes luwaaan

- -1 - - $ L ) a ;
v ini lnsialuazinnmaasnodwes muﬁa%auaﬂ.........fil-.?;!.‘....'.\.‘.??“. ..........................
YnisAnou 2549 awiledeonsonysny..... oW~ oloormas”

" A o T
awileveervisondsaursw... .



# # 4773423623 : MAJOR PETROCHEMISTRY AND POLYMER SCIENCE
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The current research involved the blending of reclaimed tire rubber (RTR) and
polypropylene (PP). Dynamic vulcanization of blend was performed by using sulphur
system. The crosslink density of RTR was determined by solvent swelling test.
Additionally, RTR weight loss on heating and RTR rubber components were determined
by means of thermogravimetric analysis (TGA) and nuclear magnetic resonance (NMR),
respectively. All blends were prepared in an internal mixer and were compression-molded.
Their mechanical properties were then determined. The phase structures of the two
components in the blend at various ratios were investigated using scanning electron
microscope (SEM). Rheological behavior of blends was also studied to understand the
effect of shear rate on the flow behavior and the elasticity of the materials. The effects of a
RTR content, type of compatibilizers, and the addition of virgin natural rubber and
ethylene propylene diene (EPDM) on mechanical and rheological properties of RTR/PP
blends were investigated. RTR/PP blend with a ratio of 30:70 was found to show the
optimum properties. An addition of compatibilizer did not significantly improve the
mechanical properties of the blends. The highest impact strength was observed when
EPDM of 30 phr was introduced to the blend, while a maximum elongation was found for
the blend with NR of 30 phr. Furthermore, it was shown that the studied RTR/PP blends
could be reprocessed. The resulting blends seemed to possess slightly rubber-like

properties while they could be melt-processed like thermoplastic polymers.
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