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Experimental Study of Gasification Characteristics of Low-rank

Liquid Fuel and Producer gas Generation in a Fluidized Bed Reactor

Youngdoo Kim®, Soohwa Jeong™, Jaeyong Jung®, Won Yang™, Uendo Lee™"
ABSTRACT

In this study, waste cooking oil was gasified in a fluidized bed reactor. The main
objective of this study was to produce clean producer gas for power generation engine.
As a result, heating value of producer gas is suitable for engine operation and tar
content in producer gas was satisfied after use of activated carbon filter. Results from a
lab scale experiment and a preliminary results from a pilot scale experiment will be
presented.
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Table 1 Characteristics of fuel x| FA ot slxde Hedk vkgd FHES
E—— T A= A7 sHE AMESATH BHEUIE Y E
roximate wt.% fmate wt.% = 7}2=3 A= mass flow controller (MFC)E
analysis analysis 235 zdagon wSs|w 29157 A FAbw
Moisture 0.03 Carbon 4.7 o] ¥3%% Air boxolA 150 °C & &3 & F
Volatile Aottt dE= Gear type LLHZE AHE8)
matter 9996  Hydrogen 11.9 o] AFgHow FIFaAC ¥rLy] FToo = A}
Fixed o|FEE AMAAEY HE IAHOE AATF &
carbon N.D Oxygen 12.3 A b 2N AAE 2AS S8 A,
dHE el "7l JAZE A" TrE AA
Ash N.D Nitrogen 11 Au s Axegrr. AuAdE 2o Sddom
Metal analysis (ppm) stal A& o] &3] 10 °C olste] 222 FA 3t
B 10.49 o 48 B2 2 mEz EiaEe $E # 4
Na 27.48 A== St Table 20 AR 7pssh AE
Cr <01 2745 el w872 FAHE 7F8A
Fe 533 o] ¥& 1A A5Ye] WIE T AY =
I 0.99 A< ER & ¥s Az
Ni < 0.1 . .
Cd <01 Table 2 Experimental condition of WCO
b < 0'1 gasification
Run 1 2 3
A AlgEE WCO9 dx ¥4 ZAI}E Tabl -
e o] UEhRATE Y ®A Ag guae) 4 —oed material Sand
B AHLH o)o o 2 9olth 94 HA A} Bed Temperature ("C) 789 810 804
o e Aol = Feed rate (ml/min) 583 540 470

Operation time (min) 60 60 60
Equivalence ratio 0.28 0.31 0.35
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Table 3 Experimental results with ER

ER (based on air/fuel 028 031 035

ratio)
Ho 155 139 127
CcO 191 159 151
Gas CH, 42 3.4 2.8
teation _CO» 78 98 100
(vol.o%) Ns 517 554 580
Benzene 0.47 0.42 0.32
> benzene 0.02 0.01 0.01
cfl*e‘;grige(g"fﬁas 104 108 108
LHV (MJ/Nm”) 6.5 5.6 49

Tar in producer gas
(g /Ner) 635 371 303
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Fig. 2 Product gas compostion and
heating value in terms of ER

Table 32 ER W3l w2 WCO 7}23 54
S A3 Folth o]AL Fig. 201 YeERHACL
ERo] #Z3to] ulg} combustible gas?l H,, CO
83 CHy AELS 78 v CO.= #
Z8kgith LHVE 5 MJ/Nm®S do] 2d Az
o F& 7l & HERAS Y BHEE T}
2dAE =87] Y3 Ha e 2 01 g/Nm

& ek @e JEilth ER 029 x|

A b AR Avlel #4W 2HE A8 B9
7 2 W BFEE 0069 g/Nm™S vERfe] H
2 33 ghe wEs Y

(? ®
®

Oil tank

o

................

Preheat
chamber

Fig. 3 Block diagram of WCO gasification
process
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Fig. 4 Pilot-scale oil gasification system
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Fig. 5 Preliminary test result of pilot-scale
gasifier
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