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Combustion Reactivity Assessments of QOils Used for the Cold Start-Up
Operation of Large Scale Boiler
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TCorresponding author :
hypark22@kepco.co.kr Abstract >> The experimental work has been carried out for the study of pyrolysis

_ of oil samples used in industrial and utility boilers in Korea. For five oil samples,
Eisies';’zd i: ,J: aeﬂff;f'ff 02 22 ) the characteristics of pyrolysis have been investigated with a thermogravimetric
Accepted 18 February, 2022 analyzer (TGA), and their kinetic parameters were obtained and compared each

other. The rate order of pyrolysis rate for five oils were as follows: by-product fuel
oil, pyrolysis oil, diesel, a heavy oil and refined oil. The pyrolysis of refined oil has
been successfully described by the three step, first order reaction model while
the single step reaction model has been used for other oils. For the reaction tem-
perature over 550 K, the reactivity of refined oil was very poor compared with

other oils.
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Nomenclature V. : Volatile yield ()
V' Ultimate volatile yield (-)
C : Heating rate, (K-s'l) X : Conversion (-)
E : Activation energy, (J~mol'1)
k : Reaction rate constant, (s") 1. A 2
ko : Frequency factor, (s")
R : Gas constant, (J-mol'l-K'l) Abl-g 3o 71AL wely 9 oA oo AL
t : Time, (s) = By duaEe A-(diesel)QF A F8(A heavy
T : Reaction temperature, (K) oil)7} ol AR 3 Q. WA g Met 5 By
To . Initial temperature, (K) o] AL dEAA 7)5 Ao 7] Aslgor ALE
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Fig. 1. Photo of oil samples

Table 1. Oil properties

Properties Ahe.avy Diesel Rcﬁned Pyro'ly51s By—prod.uct
oil oil oil fuel oil
C(wt.%)| 87.99 | 8524 | 86.57 | 84.16 85.53
H(wt%)| 11.28 | 13.81 | 11.57 | 1247 13.24
O (wt.%)| 0.47 <0.1 0.87 2.41 1.09
N (wt%)| 0.10 | <0.01 | 0.006 0.48 0.00008
S (wt.%)| 0.16 | <0.03 | 0.048 0.04 0.02
Diff."
- - 0.936 0.44 0.11992
(Wt.%)
Sum 100.0 | 100.0 | 100.0 100.0 100.0
High
heating | ¢30 (10,979 | 10,597 | 10471 | 10960
value
(kcal/kg)
Density
@15C - 825.8 | 882.0 | 824.8 818.1
(kg/m3)
Water
/sediment - <0.005 | <0.005 | 0.05 0.0
(Wt.%)
Residual
carbon | 0.06 0.01 0.05 0.04 0.01
(Wt.%)
Ash
- . . . .001
(WL%) 0.008 | 0.008 | 0.008 0.00

“Diff. : Difference between sum and 100%.
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Sample ko (1/s) E (J/mol)
Aheavy oil 17.31 36,196
Diesel 14.94 34,515
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Stage 111 112.29 50,534
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