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Combustion Characteristics of Immobilized Alcohols in Porous Material
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ABSTRACT

Combustion phenomena(characteristics] of organic solvents including various alcohols im-
mobilized on ceramic balls were studied.

Experiments were performed by burning methyl, ethyl, and propyl alcohol immobilized on sands
(particle size 0.35mm) and ceramic balls(particle size 1~5mm) to measure mass burning rate, height
burning rate and combustion temperature.

The longer time from ignition to extinguishment was resualted from the larger particle size of ceramic
balls and the smaller size of ceramic balls exhibited the higher mass burning rate. Of alcohols tested the
relative magnitude of facilitation of combustion was methyl>ethyl>propyl.

Combustion temperatare of alcohols, without regard to the types of alcohols, was not increased with
smaller ceramic balls(up to 3mm of particle size). However, with larger ceramic balls, combustion
temperatare of alcohols was increased by 40~50C and the highest combustion temperatare was obtained
with sands(particle size 0.35mm). Also, second rising was occurred at the combustion time of
15-20min. and this second rising time was increased with the smaller particle.

These results will be able to be used for petrochemical industries using particles to evaluate the danger
of fire and explosion.
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5. X-Y record 6. Ceramic ball

7. Liquied level indicator 8. Hood

Fig. 1 Schematic diagram of combustion
characteristics measuring apparatus
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Fig. 2 Effect of ceramic ball diameter on mass
buming rate for methyl alcohol
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Fig. 3 Effect of ceramic ball diameter on mass
buming rate for ethyl alcohol
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Fig. 4 Effect of ceramic ball diameter on mass bumn-
ing rate for propyl alcohol
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Fig. 5 Comparison of mass buming rate with methyl
alcohol, ethyl alcohol and propyl alcohol
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Fig. 6 Comparison of mass buming rate on ceramic
ball diameter with methyl alcohol, ethyl alcohol
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Fig. 7 Comparison of height buming rate with methyl
alcohol, ethyl alcohol and propyl alcohol
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Table 1 Height buming rate on variable ceramic ball
diameter for methyl, ethyl and propyl alcohol
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Fig. 8 Effect of ceramic ball diameter on height
buming rate for methyl alcohol
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M.A mm E.A mm P.A mm
D mm —_— —_— —_—
min min min
sand 8.6 6.5 .14
0 0.58 0.42 0.38
2 1.52 1.3 1.2
3 1.3 1.21 1.05
4 1.18 1 0.92
5 1.03 1.01 0.9
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Fig. 10 Temperature distribution on variable ceramic
ball diameter for methyl alcohol
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Fig. 11 Comparison of temperature distribution with
methyl alcohol, ethyl alcohol, and propyl
alcohol

iLd B

34 23 ceramic balle] WALE, gAY
Z 9 Z2HYFS FIANA da54E 483
43 Lo g I
1) #Z3l8A £871x9 A7 GFHEAY 9

7ol AASFE dojAr}, o g AL A7

9 &M EZ2IUYI>AEAZ > AYFe]

o
Ceramic ball $HA|7] ¢Fo AFdidr e
GZol FAIGl) YA FE&rE AT GF
o ME FMEe WALGES>AEYZ>zzYY
ol
Ceramic ball®] 7] 1}1& S 2XE Y7Ho]
ARALE A FAHAM 2xi5o] wa)
A},

4) 0.35mm Y72 ZHo] A=ZE FIAA dA

g o A4A5H(AEEE, dL2E)o] TE

ceramic ballo] FHAZAL o B} ¥AN ATk

(3]
~——

(28]
~—

£ dve 19939 ol g3 A7l 9
sto} o]Foj AF2A o]o] FAL=YHYT.

81




(]

1Y, 4y

-0
0

12}

b3

Ho
rok

1) RiEER, KK-BEORR, Shs BIED
k&, 1989

2) ReTRHE, “eT8ER, == it 1983

3) ol&§, &SRR, AE, p.10, 1987.

4) ) #®=, LBRLITS, HAITEFME,
1971.

5) ReTBHE®, kK, BLE, 1983

6) ¥ A, MER, RE, 1986.

7) H& KER, MR35 MESERE L s, &
REEAR LR, 1977,

8) V.I Blinov, and Khudyakov, G.N., Dokl. Ak-
ad. Nauk SSSR, 113(5), 1094, 1957.

9) R.L. Alpert., Comb. Sci, and Technology, 15,
p.11, 1977.

10) A.Tewarson., Comb, and Flame, 19, p.
363, 1972

1) RHE A5, lin B, %@ —#., BRKKR
&, 31(2), 1981

12) H.Takeda, and K.Akita., 8th syposium(int-
ernational) on Combustion, p.519, 1981.

13) &3, BAKKD Wik B+5 HE, ik
Bz AR s, 1991

14) MRERE, FEHER, BE £, AFR2TE,
200, BETB oV H VYA, p 249, 1990.

15) D.S.Burgess, and J.Grumer, Fire Research
Abst, and Rev., 4, p.236, 1962.

82

Journal of KIS Vol. 9, No. 1, March '



