M3 awivesnaa lalsnsulasldveaudauy 1uasg
gnaen

a dx @ A Aaa v J o (v Y
yaaen §AITWY UFIN NINITTY WUINAAT _IT30UAa0 HaSAZIW VYUY
Chonlada Ritvirulh®, Nattawut Kaveevivitchai, Narongdej Suwandalud, and Tawan Sooknoi. (2005).
Catalytic Cracking of Polyisoprene Over Solid Base Catalyst. Suranaree J. Sci. Technol. 12(1):46-57.
Received: Sept 24, 2004, Revised: Feb 14, 2005, Accepted: Feb 16, 2005

Abstract

This research involved the thermal cracking and catalytic cracking of polyisoprene using solid base
catalysts. BaO, BaCO;, MgO, zeolite X and zeolite Y were used as the catalyst. The reactions were
carried out at 360°C, 425°C and 475°C in a batch reactor under nitrogen atmosphere. The products were
ranged from gases, liquid hydrocarbons, wax—like compounds and carbonnaceous residues. It was found
that the higher thermal cracking temperature of polyisoprene, the higher gas and liquid products were
obtained. The highest yield of gas and liquid products was achieved at 475°C whereas the highest
selectivity of isoprene was occurred at 425°C. Catalytic cracking had no effect on enchanced yield of gas
and liquid products while it improved the selectivity of isoprene monomer. In addition, zeolite X showed
higher selectivity than zeolite Y for isoprene production. BaCO; showed the highest selectivity compared
to metal oxides and exhibited the highest yield of isoprene (56%) at 425°C.
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Table 1. Si/Al ratio and % cation exchange in

zeolite X and Y
Zeolite Si/Al Ion exchange (%)

NaX 1.1 n/a
KX 1.1 56

CsX 1.1 53
NaY 23 n/a

KY 2.1 66

CsY 2.1 4
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Table 2. Yield and selectivity of isoprene from thermal and catalytic cracking of polyisoprene
at 360°C,425°C and 475°C

Catalyst type 360°C 425°C 475°C
%wt  %Selectivity  %wt  %Selectivity %wt  %Selectivity
None 37 81 50 85 3R 49
MgO 25 86 43 k) 55 73
BaCO; 24 90 56 89 53 72
BaO 20 62 n/a n/a n/a n/a
NaX 12 56 n/a n/a n/a n/a
KX 21 70 n/a n/a n/a n/a
CsX 21 65 52 83 50 71
NaY 5 15 n/a n/a n/a n/a
KY 20 51 n/a n/a n/a n/a

CsY 21 63 50 &0 43 56
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