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# # 6087589420 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT

KEYWORD: PYROLYSIS OIL, OIL IMPROVEMENT, WASTE TO ENERGY
Onpawee Sangnate : MAXIMUM BLENDED RATIO OF PYROLYSIS OIL FOR
THAI COMMERCIAL DIESEL STANDARD. Advisor: Assoc. Prof. PRASERT

REUBROYCHAROEN, Ph.D.

Due to increased oil imports, Thailand is taking steps to increase the use of renewable
fuels. Meanwhile, non-biodegradable plastic wastes have created incremental problems due to
their huge quantities. Converting plastic waste to pyrolysis oil becomes one of the potential
alternatives for a replacement to import petroleum fuel. Therefore, the objectives of this research
are to study the maximum blended ratio of pyrolysis oils which meet diesel fuel specification
and also study the economic analysis of diesel fuel replacement. The performance of two
different pyrolysis oils were investigated by testing 6 items based on ASTM testing standard
which are specific gravity, viscosity, pour point, sulfur, flash point and distillation. The results
show that the first pyrolysis oil (1PO) produced from plastic is able to blend
at the greater ratio of 10% by volume which meets diesel specifications. However, the second
pyrolysis oil (2PO) produced from various sources including tires, plastic and used lubricants
can blend at the ratio less than 10% by volume. An investigation of the first pyrolysis oil
was further observed to study in terms of diesel fuel replacement. The results show that the first
pyrolysis oil can be maximum blended at 18% by volume (1PO18). For the economic analysis,
by comparing the prices at the diesel oil ex-refinery. It was found that the pyrolysis oil is able to
replace diesel with the cheaper price at 0.19 baht/liter comparing to diesel ex-refinery. Therefore,
it is possible to further support pyrolysis oil as one of the promising alternative fuel in the

transportation sector.

Field of Study: Energy Technology and Student's Signature .........c.cceeeeeereennene.
Management

Academic Year: 2019 Advisor's Signature .........ccceeeeveeveennnnns
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Research octane number N/A 79.2 N/A
Calculated cetane index N/A 42.3 58.3
IBP recovery ; °C (°F) 43.1(109.5) 41.5 (106.7)" 171.8 (341.2)
10% recovery ; °C (°F) 119.0 (246.2) 74.7 (166.4)" 201.6 (394.8)
50% recovery ; °C (°F) 253.1 (487.5) 127.8 (262.0)"" 247.2 (476.9)
90% recovery ; °C (°F) N/A 170.2 (338.4)" 302.4 (576.4)

FBP recovery ; °C (°F)
Corrected flash point ; °C (°F)

Kinematic viscosity at 100°F (cSt)

3342 (633.5)

<room temperature

N/A

222.1 431.7)"
N/A
N/A

329.9 (625.9)
28 (80)
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S houd

s1m s Tsandninfufisa MOPS + W313iei sinlulediaa
210.9. 62 14.0454 13.4767 21.84
330,62 13.8376 13.2537 21.84
49.9. 62 13.9810 13.4076 21.84
7 4.9. 62 14.4448 13.9045 21.85
8 U.9. 62 14.8861 14.3780 21.85
9 1.9. 62 15.0065 14.5072 21.85
10 10.91. 62 15.1353 14.6454 21.85
11 1.9, 62 15.3555 14.8816 21.85
14 4.9. 62 15.6796 15.2294 21.85
154.9. 62 15.5391 15.0787 21.85
16 4.9. 62 15.3487 14.8744 21.85
17 1.9, 62 15.4054 14.9352 21.85
18 .91, 62 15.3906 14.9193 21.85
21 4.9. 62 15.4717 15.0224 21.63
22 1.9. 62 15.5703 15.1282 21.63
23 4.9. 62 15.6083 15.1689 21.63
24 1.9. 62 15.5428 15.0987 21.63
251.9. 62 15.4012 14.9467 21.63
28 1.9. 62 15.4367 15.0053 21.35
29 4.9. 62 15.2617 14.8175 21.35
30 4.9. 62 15.1338 14.6803 21.35

31 4.9. 62 15.3125 14.8720 21.35
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