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ABSTRACT

This research aims to study the co-pyrolysis of plastic waste and sugarcane leaves by operating in a horizontal
fixed bed reactor heated by an electrical furnace. The pyrolysis conditions were the weight ratio of plastic waste to
sugarcane leaves (P:B) of 0:1 1:0 1:1 3:1 and 1:3, spent DCC catalyst amount of 0-20wt% and maintaining for 3 h at
a pyrolysis temperature of 400-600°C. It was found that thermal degradation depended on the material ratio and the
pyrolysis temperature. The noncatalytic co-pyrolysis of 3:1 (P:B) gave high liquid product yield of 47.67wt%.
Addition of catalyst in co-pyrolysis decreased the liquid product yield. However, FTIR curves of liquid product from
co-pyrolysis showed similarities with those of commercial diesel and gasoline. Liquid products with high heating
values of 78.23 and 85.97 MJ/kg were obtained from the co-pyrolysis of 3:1 (P:B) at 600°C with catalyst amount of
5 and 10wt%, respectively. GC-MS analysis showed that the liquid product obtained from the co-pyrolysis at 600°C
for the 1:1 (P:B) and 3:1 (P:B) with the 5 and 10wt% catalyst, respectively, increased the light aliphatic hydrocarbon
distribution of the range C,-C,,.
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1680 - 1640  -C=C- stretch
- + - + o+ o+ o+ + + + +
alkenes
1470 - 1450  C-H bend alkanes + + - + + + + + + + +
1320 - 1000  C-O stretch
alcohols ,
- - + - - - - - - - -

carboxylic acids ,

esters
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~ a 4 a 1
3137 3 AI12H FTIR voaveauradnnms Inlslasa (we)

P:B (No. cat.) P:B (%Cat.)
Wavelength Functional

i Diesel Gasoline 1:1 1:1 31 3:1
(cm ) group 0:1 1:0 1:1 3:1 1:3
5% 10% 5% 10%

900 - 675 C-H oop

+ + - + + + + + + + +
aromatics
725 - 720 C-H rock alkanes
, rocking band ,
+ + - + o+ o+ o+ + + + +
long chain
hydrocarbons

=~ 1 1A ' a Vv
vnemg + Nansilszneved, - lutimsisznoved, P vszwarddn, B ludes

100

80

. Alkane
e 60 . Alkene
<
g . Phenols
S
< 40 . Ketones

20

Sample

d’ a 1Y 4 A Y a 1 a o 9
MNN 7 GC-MS SUENWaﬁﬂmcﬂ‘ﬂﬁ]\ima?‘ﬂhlﬂi]'lﬂﬂﬁw],WTivlﬁ“]fﬁi’JZJ"U?JZ‘WE]'IZT@T‘IﬂUTU@@U

o 1 A Y A a A A
TN AIDYN 1 1D 1‘]Ji’)’t‘)f], 2 A9 VYSWAAaN, 3 A9 P:B 1:1 (No. cat.), 4 AD P:B 1:1 (5wt%),

A A A A
5 A9 P:B 1:1 (10wt%), 6 A® P:B 3:1 (No. cat.),7 A9 P:B 3:1 (5wt%) uag 8 A9 P:B 3:1 (10wt%)

ANAIA



a 215815398 NHINGBVRUUAY (AT UVUNARNYI)

i 19 a1iUn 2: wiwneu-iguneau 2562

y{  a 7 A o @
ﬂ151\‘1ﬁ 4 UATIEH GC-MS UDINANNUNUDIAUYIA

Area (%)
Compound Formula  Raw materials P:B1:1 P:B 3:1
SCL  Plastic no. cat. cat.5% cat.10% no. cat.  cat5% cat.10%

Alkanes 0 46.18 32.24 40.38 54.01 34.92 60.25 57.25
Nonane C,H,, - - - - - - 4.63 7.36
Decane C,H,, - - - - - - 3.90 5.53
Undecane C,H, - 3.78 - - - - 5.13 7.15
Dodecane C,H, - 3.04 - - - - 5.08 6.81
1-Tridecane C,;H, - 4.56 11.95 - 18.68 6.59 6.32 6.33
Tridecane C;Hy, - 3.83 - - 28.05 - - -
Tetradecane C. H,, - 7.33 - - 3.39 - - -
Hexadecane C,H,, - 3.65 - - 3.89 6.87 4.44 4.90
Heptadecane C,,H,, - 3.39 - - - 8.49 3.49 4.30
Octadecane CHy - 3.08 10.41 31.09 - 4.65 8.80 4.78
Nonadecane C,H,, - - 0.57 - - 2.56 9.14 2.81
Eicosane C,,H,, - - 6.03 3.23 - - 9.32 -
Heneicosane C,H, - 7.26 3.28 6.06 - 5.76 - 7.28
Heptacosane C,,Hy, - 6.26 - - - - - -

Alkenes 0 53.81 67.77 59.62 46 65.09 39.76 42.75
1-Nonene C,H,q - 6.87 - - - 3.49 2.59 2.72
1-Decene C,Hy - 6.87 2.92 43.91 10.94 5.59 5.76 7.52
1-Undecene C,H,, - 5.34 - - - 6.55 0.83 8.24
1,11-Dodecadiene C,H,, - 0.79 2.82 - 3.96 - 0.71 -
1-Dodecene C,H,, - 4.64 - - - 6.56 5.27 6.86
1,12-Tridecadiene CH,, - 0.77 - 4.95 2.56 - - -
1,13-Tetradecadiene C,Hy - 1.24 - - 7.22 - 0.72 -
1-Tetradecene C, Hy - 4.56 29.72 1.74 - 9.07 - 2.46
1-Pentadecene CH,, - 4.71 - 9.02 12.49 9.21 10.62 5.59
1,15-Hexadecadiene C,H, - 0.84 - - - - - -
1-Hexadecene C,H, - 5.02 - - 8.83 - 4.81 -
1-Heptadecene C,H,, - 3.66 15.99 - - - 3.48 4.52
1-Octadecene CHy, - 4.20 7.02 - - 9.04 4.17 2.17
1-Nonadecene CHyq - 3.71 9.30 - - 7.39 - 2.67
1,19-Eicosadiene C,Hy, - 0.59 - - - - 0.80 -
(E)-3-Eicosene C, H - - - - - 8.19 - -
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