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Abstract

This research aims to study the catalytic cracking of
polypropylene and polystylene with spent Fluid Catalytic
Cracking catalyst to liquid fuels in a batch microreactor. The
experiments was carried out under various condition which
affected to conversion of plastic to liquid fuels as following

variables : temperature of 390-440 °C, reaction time of 30-60

minute, initial hydrogen pressure of 1-5 bars, ratio of
polypropylene and polystylene of 60:40 over spent Fluid
Catalytic Cracking catalyst ranging 2.5 -10 % by weight. The two
level factorial experimental design was performed to investigate
the effect of variables of oil yield to determine the optimum
condition.The product oil was analyzed by Simulated Distillation
Gas Chromatography. The experiment found that catalytic
cracking of polypropylene and polystylene at temperature of
400°C, initial pressure of hydrogen gas 1 bar. reaction time of 60
minutes over spent FCC catalyst of 2.5% by weight and initial
pressure of hydrogen1 bar gave the highest conversion yield of
naphtha 68.35 % kerosene 15.40% diesel 13.02% and long
residue 3.23%

Key words: Catalytic cracking, Fluid catalytic cracking catalyst,

Polypropylene, Polystylene
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Temperature time weight
(°C) (min) catalyst Treatment combination
(%)
390 30 25 - - -
440 30 25 + - -
390 60 25 - + -
440 60 25 + + -
390 30 25 - - +
440 30 25 + - +
390 60 10 - + +
440 60 10 + + +
415 45 6.25 0 0 0
457 45 6.25 +OL 0 0
373 45 6.25 - 0 0
415 70.2 6.25 0 +OL 0
415 19.8 6.25 0 - 0
415 45 2.51 0 0 +O
415 45 0 0 0 ol
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Proton type Chemical shift region

6.6 — 8.0 ppm (A)

Ring aromatics

Olefin 4.5 -6.0 ppm (B)
a-Methyl 2.0 - 3.0 ppm (C)
Methine (paraffins) 1.5 -2.0 ppm (D)
Methelene (paraffins) 1.0 - 1.5 ppm (E)
Methyl (paraffins) 0.6 — 1.0 ppm (F)
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Aromatics, vol% =
(A+C/3)0.97x1 Oﬁ/[(A+C/3)0.97+(DZB+E/2+F/3)1 .02+3.33B].....(4)
Paraffins, vol% = [(D-2B+E/2+F/3)1.02x1 Oﬁ/[(A+C/3)O.97+

(D-2B+E/2+F/3)1.0243.33B v ovo oo ee e (5)
Olefins, vol% = [3.33Bx102)/[(A+C/3)0.97+
(D-2B+E/2+F/3)1.02++3.33B ... oeoveeeeoeeeeeeeeeeee e 6)
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RON = A + B(isoparaffinsindex) + C(aromatics) +
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MON = F + G(isoparaffins index) + H(aromatics) +

I(lead) + J(SUIEr)..........oceemiiiiiii e 9)
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Pareto Chart of the Standardized Effects
(response is %yield liquid, Alpha = 0.05)
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B
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Pareto Chart of the Standardized Effects
(response is % conversion, Alpha = 0.05)

2.093
T

Factor Name
A temp
B time
c catalyst

Standardized Effect

3U7 3. unumwnislausasdasendunadasasaznisifou



Pareto Chart of the Standardized Effects
(response is % yield naphtha, Alpha = 0.05)
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