Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 33, No. 4, pp. 310-314 July 2020

DOLI: https://doi.org/10.4313/JKEM.2020.33.4.310
ISSN 1226-7945(Print), 2288-3258(Online)

el dire] Xy st

310

e
ro

o1

o ZI, A3ty

sEojstn B713en

A Study on the Optimal Flash-Point of WDF Production

Jin Lee and Hwaseong Kim

Department of Electrical Engineering, Mokpo National University, Muan 58554, Korea

(Received April 8, 2020; Revised May 25, 2020; Accepted May 29, 2020)

Abstract: Although waste oil derived fuel (WDF) production technology was developed under a government initiative ~10

years ago, it became stagnant owing to the small size of participating companies, residents’ rejection of foul odor, and
the nature of the technology for recycling waste that was avoided. However, this subject is under the spotlight again

because of recent developments, such as garbage crisis. In particular, plastic is the most difficult waste to dispose of,

with more than 4 million tons of plastic waste produced every year according to statistics from the Ministry of
Environment. The most effective method for treating plastic waste is to produce WDF through low temperature thermal

decomposition. The WDF includes several volatile ingredients that mostly limit the use of fuel for boilers, owing to

safety concerns. In particular, flash point is legally stipulated because of secondary contamination in the distribution
process and the risk of fire and explosion. It is required that external shipments (distribution) should be maintained in

the range of at least 30~60°C (excluding explosion prevention facilities) for diesel power generation. Therefore, this study
seeks to find the flash point that is best suited to WDFs produced from plastic waste.
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Fig. 1. Process diagram of yeoncheon WDF power plant.
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Table 1. WDF' production facility.
Driving style Details
Structure simple, low price, high quantity at a
Batch . . . .
type time, post-production, 1 to 2 times a day production

of recycled oil, throughput: 1,000 Tons or less

Semicontinuous

Structure complex, price interim, time interval for
input/discharge iteration, throughput: 3,000 Tons or

e .
P less heavy capacity
. Structure complex, hi rice (automated operation),
Continuous . .p . ¢h p ( . pe )
type continuous input/discharge without time interval,

throughput: 3,000 Tons or more large capacity
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Table 2. Component analysis criteria.

Evaporation (C) Ingredient Flash point (C)
82.0 Benzene -11
119.7 Toluene 4.4
128.0 Ethylbenzene 15.0
132.8 p-Xylene 30.0
137.4 m-Xylene 30.6
145.6 o0-Xylene 34.4
157.4 Isopropylbenzene 43.9
178.6 o-diethylbenzene 57.2
213.3 m-diethylbenzene 56.1
247.1 p-diethylbenzene 56.7
315.1 Amyl benzene 65.6
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Fig. 2. Hot plate.

Fig. 3. COC flash-point tester.

Fig. 4. Liauid compound separator (model: SO-300D).
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Table 3. Heating distillation experiment data sheet.

Table 4. Test report results.

Vaporization point (Temp. : C, Ratio %) High-speed Flash point ('C) measurement
120 128 133 138 146 158 179 214 centrifuge st 25t 3st Ast 576t
17 22 28 34 38 41
15 20 26 42 54 One-time 0 3 8 5 5
21 31 41 49 59 Two-time 13 16 14 15 15
10 15 18 24 29 40 52 Three-time 30 28 31 30 31
14 | 17 27 | 35 | 47 | 60 Four-time 31 30 31 31 31
16 21 24 28 36 47 63 Five-time 31 31 31 32 31
33 44 - 50 58 65 73
26 33 38 46 54 64 84
27 31 32 34 42 47 55 69
12 20 | 29 | 39 | 54 | 67 (recycling) Al2jste oA Fehrol 224 wst
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