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ABSTRACT

Plastics wastes from a municipal solid waste (MSW) plant have a high-energy content and are suitable for fuel genera-
tion. Thermal cracking is one of the possible ways to obtain petrochemical feedstock from polymer wastes. Municipal
waste plastic of LDPE conversion to kerosene grade fuel experiments were carried out under atmospheric conditions at
temperatures between 150°C and 420°C. Low density polyethylene (LDPE) plastic waste (Code #2) was thermally de-
polymerized in batch process into stainless steel reactor without adding catalyst. The maximum kerosene grade fuel
yield is 30%, other grade fuel 60%, light gas 6% and left over residue 4%. The composition, sulphur and Btu value of
liquid products were determined by ASTM method. Produced fuel was analyzed by gas chromatography and mass
spectrometer and FT-IR. Very high conversions from LDPE waste plastic to kerosene grade fuel (up to 35%) were ob-
tained while using this technique. Detailed product analyses and characterization lead to a reasonable explanation of

reaction pathways and mechanisms.
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1. Introduction

Plastic waste has recently reached a diffusion of ~75 mil-
lion tonnes per year globally [1]. The European Union
(EU) is facing an increasing amount ~18 million tonnes
in 2000 [1] of plastic waste which has been increasing by
~4% per year [2]. Municipal waste is by far the largest
source of plastic waste with more than 60% of the total;
7% of plastic waste is subjected to material recovery and
15% to energy recovery; and an average of ~80% is dis-
posed of [2]. About 560 thousand tonnes of plastic
packaging wastes are annually produced in the Czech
Republic: 35% of the sorted plastic waste is subjected to
material recovery, 13% to energy recovery and 52% is
sent to landfill [3]. A major change has been considered
necessary since a European waste directive (1999/31/EC)
called for a 30% reduction of the amount of waste sent to
landfill by 2010. In Korea, the amount of waste plastics
generated in 2002 was about 3.44 million tons, according
to data from the National Institute of Environmental Re-
search. Regarding the method of treatment or disposal of
waste plastics, incineration and landfill methods were
about 50 wt% and 30 wt%, respectively, and the other 20
wt% was through recycling. The majority of recycling
methods was material recycling, although the quality of
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the recovered plastic was very low; only a small per-
centage was treated by pyrolysis and gasification (che-
mical recycling). However, material recycling will reach
its limits, while chemical recycling will be gradually ex-
panded. Thermal or catalytic cracking of waste plastics is
one of the possible methods of their utilization [4-11].
Particularly considering post-consumer plastics, it
must be noticed that they pose an attractive opportunity
for utilization as a valuable and reusable source of hy-
drocarbons if broken down into lower molecular weight
products. In addition to energy considerations, the de-
velopment of improved methods for converting these
low-cost waste polymers in an environmentally favorable
way appears to be the best alternative route to plastics
pyrolysis or recycling. With respect to present trends in
finding cost-effective energy sources, recent research
efforts have focused on the utilization of waste polymeric
materials in reacting directly with coal [12,13]. This be-
comes possible since it is well established that waste
plastics undergo depolymerization and degradation above
380°C by a free radical chain reaction [14]. Although a
variety of waste plastics processing methods for obtain-
ing hydrocarbons have been developed in the recent past,
there is still a great deal of interest for the mentioned
co-liquefaction process due to the fact that coal is an
abundant fuel resource [15]. Hence, this case seems to be
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quite promising since earlier studies indicated that posi-
tive synergism was achieved by processing coal and
waste plastics targeting oily yields [14]. This process
became achievable due to the fact that waste plastics are
characterized by high hydrogen content and molecular
structures that are suitable for this transformation [16].
Disposal of plastic waste into landfills has become in-
creasingly prohibitive due to high costs, legislative pres-
sures and public opinion. Growing environmental aware-
ness and reductions in available landfill capacity have
prompted plastics recycling programs in most developed
Countries. Currently, however, only somewhere between
5% and 25% of plastic waste is being recycled. In Europe,
recycling rates for post-use plastic waste were as follows:
incineration with energy recovery (14%), mechanical re-
cycling (6%) and feedstock or chemical recycling (0.3%).
Due to the generation of unacceptable emissions of gases
such as nitrous and sulphur oxides, dusts, and dioxins,
incineration can no longer be an important mode of waste
recycling. Mechanical recycling processes are limited to
thermoplastics and technical limitations for the treatment
of mixed plastic wastes, together with the limited size of
the market for recycled products, difficulties in main-
taining product quality and fluctuations in the price. As a
consequence the feedstock recycling waste plastics is
gaining momentum is an alternative fuel production
method. It overcomes many of the limitations (such as
contamination and property deterioration) encountered
by mechanical recycling. The feedstock recycling of
polymers by thermolysis can be applied to transform the
waste plastics into high value refinery product. Thermal
and catalytic cracking of common plastics such as PE
and PP have already been studied extensively [17-21].

2. Materials & Method

Low density waste plastic was collected from local cof-
fee shop and LDPE waste plastic come out from milk
container. Milk container cap was LDPE plastic and cap
color was red. Collected red color milk container cap
stick with some milk and cap was printed with white
color. LDPE waste plastic was combination of red and
white color. Milk container cap was washed by liquid
detergent and make it dried into room temperature. Then
cut into small pieces manually with cutting scissor and
made size 0.25 - 0.5 inch. Then waste plastic transfer into

reactor chamber (showed Figure 1) for set up experiment.

After waste plastic transfer experimental accessories was
set up properly such as reactor setup, fractional distilla-
tion column, collection device according to fuel grading
wise, light gas cleaning device, pump and Teflon bag.
LDPE waste plastic was used for this experiment only
500 gm and any kind of chemical or catalyst were not use
in the experiment. Experiment temperature range was
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150°C - 420°C because we know LDPE plastic melting
point temperature is 120°C and density is 0.92 - 0.94
gm/ml. LDPE plastic has straight chain hydrocarbon com-
pound and chemical structure is (-CH,-CH,-)n. Starting
temperature was 150°C and temperature was increased
gradually up to 420°C ratio wise and temperature in-
creased rate was 15°C every 15 minutes interval. This
experiment was performed in present of oxygen and sys-
tem was fully closed. Vacuum was not applied in this
experiment because when temperature start to rise up
inside moisture come out with vapor and it was not af-
fecting out experiment. In this process none of gas come
out outside because it was fully closed system under
fume hood. When temperature range was 150°C to 250°C
cross we noticed that vapor start to come out and fuel
start to drop collection device as grading wise. Fractional
distillation column was fully insulted by temperature
profile range wise low carbon range to high carbon range
boiling point. For gasoline grade fuel temperature range
was 40°C - 65°C, naphtha chemical grade temperature
was 110°C - 135°C, kerosene grade fuel collection tem-
perature range was 180°C - 205°C, diesel fuel collection
temperature range was 260°C - 285°C and finally fuel oil
collection temperature range was 340°C - 365°C. In this
experiment main goal was kerosene grade fuel collection
from LDPE waste plastic. In this experiment light gas
also produce which was cleaned by alkali solution light
gas cleaning system then light gas transfer into teflon bag
via using pump. Produced kerosene grade fuel density is
0.79 g/ml. In this experiment mass balance result showed
after finished experiment from 500 gm of LDPE waste
plastic to produced gasoline grade fuel 50 gm, naphtha
chemical grade 100 gm, kerosene grade 150 gm, diesel
grade 100 gm, fuel oil 50 gm, light as sample 30 gm and
leftover residue 20 gm. Collected kerosene grade fuel
was purified by RCI technology provided RCI purifica-
tion system and from this fuel was removed water, ash
and sediment part. After purification kerosene grade fuel
was analysis by ASTM method, GC/MS and FT-IR
which is described into result and discussion section.

3. Results and Discussion

From Perkin Elmer GCMS analysis of waste LDPE plas-
tic to kerosene grade fuel (Figure 2 and Table 1) in ac-
cordance with retention time and trace mass indicate
various types of compound are present. High intensity
compounds are preferred in the analysis. An investigated
carbon range in the analyzed plastic is C; to Cy, because
large carbon chains are breaking down into small chain
resulting in lower carbon range. Sometimes noticed that
for high peak intensity compound probability factor is
low percentage, where as in low peak intensity com-
pound probability factor is high percentage. Most of the
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Figure 2. GC/MS chromatogram of kerosene grade fuel from LDPE waste plastic.

peaks are considered in the analysis and as per their re-
tention time and trace mass maximum peaks are men-
tioned, in accordance to retention time 4.90 and trace
mass 81, derived compound is cyclopentene, 4,4-di-
methyl—(C;H,,) with probability 7.67%, retention time
5.19 and trace mass 41, compound is 1-octene, (CgH,¢)
with probability 28.6%, retention time 5.43 and trace
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mass 43, compound is octane (CsH;s) with probability
58.7%, retention time 5.96 and trace mass 41, compound
is 2-octyn-1-ol (CgH;40) with probability factor 12.2%,
retention time 6.29 and trace mass 81, compound is
3-octen-1-o0l, (Z2)-(CgH,40) with probability 4.95%, re-
tention time 6.92 and trace mass 56, compound is 1-no-
nene (CyH,g) with probability 13.2%, retention time 7.16
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Table 1. GC/MS chromatogram compound list of kerosene grade fuel from LDPE waste plastic.

Peak  Retention Time Trace Mass Compound Name Compound Mole.cular Probability NIST Library
Number ™) (m/z) Formula Weight % Number
1 4.90 81 Cyclopentene, 4,4-dimethyl- C;H)» 96 7.67 38,642
2 5.19 41 1-Octene CsHie 112 28.6 1604
3 5.27 55 Cyclopentane, 1-ethyl-2-methyl- CsHie 112 11.0 150,594
4 5.33 43 Octane CsHis 114 58.7 229,407
5 543 55 Cyclohexane, 1,2-dimethyl-, cis- CsH 112 24.5 113,985
6 5.69 81 1,4-Heptadiene, 3-methyl- CsH,y 110 13.1 1484
7 5.80 95 1-Methyl-2-methylenecyclohexane CsHy4 110 10.4 113,437
8 5.90 67 Cyclohexene, 3,5-dimethyl- CsHis 110 16.6 113,436
9 5.96 41 2-Octyn-1-ol CsHi,0 126 12.2 53,364
10 6.02 83 Cyclohexane, ethyl- CsHie 112 49.8 113,476
11 6.07 41 Cyclohexanemethanol, 4-methylene- CgH,,0 126 12.7 2520
12 6.25 43 cis-4-Decenal CoH;30 154 7.58 136,408
13 6.29 81 3-Octen-1-0l, (Z)- CsH;60 128 495 53,353
14 6.36 93 Cyclohexanemethanol, 4-methylene- CgH,4,0 126 13.6 114,791
15 6.42 41 1-Octene, 6-methyl- CoHis 126 16.9 151,878
16 6.60 81 Cyclohexene, 1,2-dimethyl- CsHis 110 10.8 113,912
17 6.92 56 1-Nonene CoHis 126 13.3 107,756
18 7.01 91 cis-3-Nonene CoHys 126 7.93 113,523
19 7.08 57 Nonane CoHao 128 36.1 228,006
20 7.16 55 cis-2-Nonene CoH g 126 16.5 113,508
21 7.32 55 Cyclohexane, 1-ethyl-2-methyl-, cis- CoHig 126 19.3 34,833
22 7.42 42 3,4-Octadiene, 7-methyl- CoHi6 124 7.92 54,090
23 7.49 95 Ethylidenecycloheptane CoHj 124 20.1 113,500
24 7.71 55 Cyclopentane, butyl- CoHig 126 114,172
25 8.00 41 2-Nonen-1-ol, (Z)- CoH;50 142 7.94 53,342
26 8.17 105 fﬁlfr’r‘f:t“}:;‘l“e‘;lé_z_pmpenyl)_ CsH:0 138 19.0 152,742
27 8.29 57 Octane, 2,6-dimethyl- CioHa, 142 17.4 114,132
28 8.53 70 2-Octene, 3,7-dimethyl-, (Z)- CioHao 140 8.40 150,584
29 8.59 55 Cyclodecane CioHao 140 11.8 125,074
30 8.65 55 1-Decene CioHao 140 11.8 118,883
31 8.81 57 Decane CioHn 142 58.7 114,147
32 8.87 55 2-Decene, (Z)- CioHzo 140 14.3 114,151
33 9.32 67 11-Tridecyn-1-ol Ci3H,40 196 5.07 136,583
34 9.45 55 Cyclodecane CoHyo 140 19.9 237,923
35 9.51 41 Zgl’;;:’y“f?l(‘;[‘;nlet‘ﬁyhl‘;‘ﬁ;ely - CioHi60; 168 15.0 71,236
Copyright © 2012 SciRes. JEP
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36 9.61 67 1-Pentylcyclopentanol C1oH200 156 13.9 114,672
37 9.71 105 1,5,7-Octatrien-3-ol, 2,6-dimethyl- CoH;s0 152 11.9 31,915
Bicyclo[3.1.1]heptan-3-ol,
38 9.81 41 6,6-dimethyl-2-methylene-, CioH160 152 28.5 151,861
[1S-(1a,3a,50)]-

39 9.95 57 Decane, 3-methyl- Ci1Hyy 156 184 113,894
40 10.12 55 1-Undecyne CiiHao 152 3.99 36,306
41 10.18 70 3-Undecene, (2)- CiHa, 154 8.71 142,598
42 10.31 55 1-Undecene CiHa, 154 7.92 34,717
43 10.36 41 5-Undecene, (E)- Ci1Ha, 154 5.01 114,227
44 10.46 57 Undecane CiHz4 156 54.7 114,185
45 10.50 55 3-Undecene, (Z)- Cy1Hx 154 13.1 142,598
46 10.65 41 2-Pentadecyn-1-ol CisHa50 224 8.87 36,724
47 10.98 41 (R)-(-)-14-Methyl-8-hexadecyn-1-ol C7H3,0 252 5.75 98,700
48 11.12 83 Cyclopentane, hexyl- CiHa, 154 7.75 142,657
49 11.23 67 1,12-Tridecadiene Ci3Hoy 180 3.85 7380

50 11.44 41 glﬁziggfylloj}f’t‘fr’;efh;‘;"“tha“‘ﬂ CioHi50; 170 10.6 186,505
51 11.52 57 Undecane, 3-methyl- Ci2Hag 170 243 232,058
52 11.74 70 5-Undecene, 9-methyl-, (Z)- CixHa4 168 5.77 61,879
53 11.87 55 1-Dodecene CioHoy 168 9.40 107,688
54 12.00 57 Dodecane CioHye 170 43.7 291,499
55 12.04 55 3-Dodecene, (E)- Ci2Has 168 10.1 70,642
56 12.19 55 6-Dodecene, (2)- CixHas 168 14.8 142,611
57 12.45 97 1,12-Tridecadiene Ci3Has 180 5.64 7380

58 12.55 41 7-Hexadecenal, (Z)- Ci6H300 238 9.59 293,051
59 12.69 83 Cyclododecane CioHoy 168 10.3 60,982
60 12.93 43 Tetradecane, 2,6,10-trimethyl- Cy7H;36 240 10.7 11,556
61 13.21 70 5-Tridecene, (E)- Ci3Has 182 6.92 142,619
62 13.33 43 1-Tridecene Ci3Has 182 12.8 107,768
63 13.46 57 Tridecane Ci3Has 184 43.0 107,767
64 13.64 55 4-Nonene, 5-butyl- Ci3Hze 182 7.76 34,734
65 13.94 57 7-Hexadecenal, (Z)- Ci6H300 238 14.0 293,051
66 14.22 67 1-Octadecyne CisHay 250 6.02 233,010
67 14.41 57 Tridecane, 3-methyl- Ci4Hso 198 18.2 68,890
68 14.71 41 1-Tetradecene CisHos 196 6.99 34,720
69 14.82 43 Tetradecane CisHso 198 48.6 158,968
70 15.54 41 1-Nonadecanol C1oH400 284 4.00 13,666
71 15.91 70 Z-10-Pentadecen-1-ol Cy5H;00 226 8.75 245,485

Copyright © 2012 SciRes. JEP
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72 16.01 55 1-Pentadecene CisHso 210 8.61 69,726

73 16.12 57 Pentadecane CisHz, 212 46.0 107,761
74 16.15 55 E-2-Hexadecacen-1-ol C6H3,0 240 18.3 131,101
75 17.25 41 1-Hexadecene C¢Hj, 224 16.0 118,882
76 17.35 57 Hexadecane CisHss 226 40.3 114,191
77 18.36 41 E-2-Octadecadecen-1-ol CisH30 268 8.28 131,102
78 18.44 55 E-14-Hexadecenal Ci6H300 238 10.1 130,980
79 18.52 57 Heptadecane Cy7Hz6 240 34.0 107,308
80 18.72 55 2-Methyl-E-7-hexadecene Cyi7Hz4 238 12.5 130,870
81 19.59 55 E-15-Heptadecenal Cy7H5,0 252 7.24 130,979
82 19.66 57 Octadecane CigHsg 254 34.4 57,273

83 20.46 57 Cyclopentane, (4-octyldodecyl)- CysHs 350 6.16 15,909

84 20.71 55 9-Nonadecene CioHas 266 12.5 113,627
85 20.79 57 Nonadecane CioHyg 268 14.7 114,098
86 21.83 55 1-Docosene CyHys 308 8.69 113,878
87 21.89 57 Eicosane CyHyp 282 36.8 290,513
88 23.04 57 Heneicosane Cy1Hyy 296 29.2 107,569
89 23.18 43 1-Eicosanol CyH40 298 5.66 23,222

90 24.26 57 Docosane CyHye 310 11.0 152,354

and trace mass 55, compound is cis-2-nonene, (CoHg)
with probability 16.5%, retention time 7.49 and trace
mass 95, compound is ethylidenecycloheptane (CoH;g)
with probability 20.1%, retention time 8.00 and trace
mass 41, compound is 2-nonen-1-ol, (Z) (CoH;3O) with
probability 7.94%, retention time 8.87 and trace mass 55,
compound is 2-decene, (Z) (C,oHy) with probability
14.3%, retention time 9.32 and trace mass 67, compound
is 11-tridecyn-1-0l (C3H,40) with probability 5.07%,
retention time 9.51 and trace mass 41, compound is
7-oxabicyclo[4.1.0]heptane, 1-methyl-4-(2-methyloxiranyl)
(C10H160,) with probability 15%, retention time 9.95 and
trace mass 57, compound is decane, 3-methyl (C;1H,y)
with probability 18.4%, retention time 10.65 and trace
mass 41, compound is 2-pentadecyn-1-ol (C;sH,30) with
probability 8.87% etc. Also in the middle of the analysis
index retention time 11.12 and trace mass 83, compound
is cyclopentane, hexyl (C;;H,,) with probability 7.75%,
retention time 11.87 and trace mass 55, compound is 1-
dodecene (C,H,4) with probability 9.40%, retention time
12.69 and trace mass 83, compound is cyclododecane
(C12Hp4) with probability 10.3%, retention time 12.93
and trace mass 43, compound is tetradecane, 2,6,10-
trimethyl (C;7H3¢) with probability 10.7% etc. As well as
retention time 13.21 and trace mass 70, compound is

Copyright © 2012 SciRes.

S-tridecene, (E)-, (Ci3H,6) with probability 6.92%, reten-
tion time 13.94 and trace mass 57, compound is 7-hexa-
decenal, (Z) (Ci¢H300) with probability 14%, retention
time 14.82 and trace mass 43, compound is tetradecane
(C14H;0) with the probability 48.6% etc. Accordingly
retention time 15.91 and trace mass 70, compound is Z-
10-pentadecen-1-0l (C;sH300) with probability 8.75%,
retention time 16.12 and trace mass 57, compound is
pentadecane (C;sH;p) with probability 46.0%, retention
time 17.25 and trace mass 41, compound is 1-hexadecene
(E) (Cy¢Hz,) with probability 16% etc. At the end phase
of the analysis index high retention time and trace mass
such as retention time 18.72 and trace mass 55, com-
pound is 2-methyl-E-7-hexadecene (C,7H;4) with prob-
ability 12.5%, retention time 19.66 and trace mass 57,
compound is octadecane (CigH;g) with probability 34.4%,
and retention time 20.71 and trace mass 55, compound is
9-nonadecene (Ci9H;g) with probability 12.5% and reten-
tion time 21.89 and trace mass 57, compound is eicosane
(CyoHyyp) with probability 36.8% and ultimately retention
time 24.26 and trace mass 57, compound is docosane
(CxHuae) as well. In the earlier phase analysis appearing
that in several oxygen compounds are produced because
in the reactor during reaction oxygen induced from
moisture because experiment was not vacuum system.
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Also noticed in the standard LDPE plastic to kerosene
grade fuel including double bond compound as well as
benzene and benzene derivatives compounds are avail-
able. In the middle of the analysis index also noticed that
one or more alcoholic compounds are appeared as well.
From FT-IR (spectrum 100) analysis of LDPE waste
plastic to kerosene grade fuel (Figure 3 and Table 2)
shows the following types of functional groups appears,
at the starting wave number 3619.21 cm ™', derived func-
tional group is free OH group, wave number 3077.53
cm ', functional group is H bonded NH, wave number
2933.92 cm ™, 2730.89 cm™' and 2671.02 cm ™' functional
group is C-CH;, wave number 1821.63 cm ™' and 1780.15
cm ' functional group is non-conjugated and 1641.60
cm ' functional group is non-conjugated, wave number
1606.78 cm™' functional group is conjugated. As well as
wave number 1454.00 cm ™' and 1378.74 cm ™' functional
group is CH;, wave number 991.81 cm™' and 910.93
cm ', functional group is -CH=CH, and ultimately wave
number 887.81 cm ' functional group is C=CH, and
wave number 721.84 cm™' functional group is -CH=CH-

80.0

(cis). Energy values are calculated for some wave num-
bers, using formula is E = h-v, where h = Planks constant,
h = 6.626 x 107" J, v = Frequency in Hertz (sec '),
where v = ¢/A, ¢ = Speed of light, where, ¢ = 3 x 10" my/s,
W = 1/4, where 4 is wave length and W is wave number
in cm™'. Therefore the equation E = h-v, can substitute by
the following equation, E = h-c-W. According to their
wave number such as for 3619.21 (cm™") calculated en-
ergy, E=7.18 x 10 J. Similarly, wave number 3077.53
(cm ™) energy, E = 6.11 x 10° J, wave number 2933.92
(cm ™) energy, E = 5.82 x 10° J, wave number 2730.89
(cm ™) energy, E = 5.42 x 10° J, wave number 2671.02
(cm ") energy, E = 5.30 x 10 J, wave number 1821.63
(cm™") energy, E = 3.61 x 10° J and eventually wave
number 1780.15 (cm ") functional group is 3.53 x 1072°J
respectively.

LDPE waste plastic to kerosene grade fuel (Figure 4)
was analysis by DSC and purge Nitrogen gas at 20 ml
per minutes. During sample run we observed that the
DSC curve started at negative temperature. From nega-
tive temperature we can say this fuel has negative boiling
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Figure 3. FT-IR Spectrum of LDPE waste plastic to kerosene grade fuel.
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Table 2. LDPE waste plastic to kerosene grade fuel FTIR functional group name.

Number of Wave Wave Number (cm™') Functional Group Name Number of Wave

Wave Number (cm™') Functional Group Name

1 3619.21 Free OH 12 1641.62 Conjugated
2 3077.53 H Bonded NH 13 1454.00 CH,
3 2933.92 C-CH; 14 1378.74 CH;
4 2730.89 C-CH; 19 991.81 -CH=CH,
5 2671.02 C-CH; 20 965.04 -CH=CH-(cis)
9 1821.63 Non-Conjugated 21 910.93 -CH=CH,
10 1780.15 Non-Conjugated 24 721.84 -CH=CH-(cis)
11 1714.13 Non-Conjugated
80 1
Limit (°C) Area(mJ) Percent (%)
50.00 4022.906 14.82
704 100.00 8892.754 32.76
150.00 14641.087 53.94
| 200.00 22365.644  82.40
250.00 27079.113  99.76
604 300.00 27085.860 99.79
| 350.00 27101.435 99.85 Peak=211.94°C
PR 396.00 27143.108  100.00 Peak Height=56.7870 mW
B
E 504
o
=}
o
=
S 4071
z
)
= Area=27143.132mJ
§ 30 DeltaH=27143.1316J/g
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Mol. Wt.=1.0000 g/mole
201
104
End=215.07°C
|
2k . . . . . . . !
-2.359 50 100 150 200 250 300 350 396.8

Temperature (°C)

Figure 4. DSC graph of LDPE waste plastic to kerosene grade fuel.

point hydrocarbon compound such as propane and butane.

This fuel’s collection fractional temperature program was
used 180°C - 205°C because we want to collect kerosene
group compounds. From DSC analysis we found onset
temperature 191.11°C. DSC analysis is giving us boiling
point temperature. Fuel analysis graph is showing peak
of 211.94°C, peak height 56.7870 mW. Heat flow Endo
up showing 60% form 100. The area is 27143.132 mJ
and enthalpy delta H value is 27143.1316 J/g. From fuel
analysis graph was shown at 100°C fuel was boiled
32.76%, 250°C temperature fuel was boil almost close to

Copyright © 2012 SciRes.

100%. ASTM Test performed from this fuel API grav-
ity@ 60°F (ASTM D4052), Corrected flash point (ASTM
D56), Freezing Point *C/°F (ASTM D5972), IBP recov-
ery (ASTM D86), Automatic cloud Point ‘C/°F (ASTM
D5773), sulfur (ASTM D2622), Cetane number (ASTM
D613), Appearance (ASTM D4176), Smoke point (ASTM
D1322), Net heat of combustion/gal (ASTM D3338).

4. Conclusion

LDPE waste plastic such as milk container cap to kero-
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sene grade fuel utilizing thermal degradation was con-
ducted in this research. Approximately 30% of the total
obtained product resembled commercial kerosene. The
produced fuel’s sulfur content less then what EPA man-
dates and the fuel has a good Btu value. Fuel was analy-
sis by GC/MS and FT-IR and carbon range showed from
GC/MS C; to Cy,. Kerosene grade fuel has single bond
and double bond compound which is alkane and alkene
group compounds and also alcoholic group compound
present. The thermal process utilized in this experiment
has the capability of converting not only LDPE but all
kinds of waste plastics to valuable hydrocarbon fuel like
kerosene.
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