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Abstract : In this study the differences in the sample size and sample input changes as
characteristics of bio—oil oak(Quercus variabilis), the oak 0.5 2.0 mm of the oak weighing
300~900g was processed into bio—oil via fast pyrolysis for 1.64 seconds. In this study, the
physico—chemical properties of biooil using oak were investigated. Fast pyrolysis was adopted to
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increase the bio—oil yield from raw material. Although the differences in sample size and sample

input changes in the yield of pyrolysis products were not significantly noticeable, increases in the
yield of bio—oil accounted for approximately 60.3 to 62.1%, in the order of non-condensed gas,

and biochar. When the primary bio—oil obtained by the condensation of the cooling tube and the
seconary bio—oil obtained from the electric dust collector were measured separately, the yield of

primary bio—oil was twice as higher than that of the secondary bio—oil. However, HHV (Higher
Heating Value) of the secondary bio—oil was approximately twice as higher than that of the

primary bio—oil by up to 5,602 kcal/kg. The water content of the primary bio—oil was more than
20% of the moisture content of the secondary bio—oil, which was 10% or less. In addition, the

result of the elemental analysis regarding the secondary bio—oil, its primary carbon content was
higher than that of the primary bio—oil, and since the oxygen content is low, the water content as

well as elemental composition are believed to have an effect on the calorific value. The higher the
storage temperature or the longer the storage period, the degree of the viscosity of the secondary
bio—oil was higher than that of the primary bio—oil. This can be the attributed to the chemical
bond between the polymeric bio—oil that forms during the storage period.

Keywords © fast pyrolysis, bio—oil, higher heating value, water content
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Fig. 1. Schematic diagram of fluidized bed reactor.
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Fig. 2. Changes of products yields after fast
pyrolysis at 465C for 1.64 second
depeding on different particle sizes and
amount of wood powder.
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Fig. 3. Changes of yields of bio—oil after fast
pyrolysis at 465C for 1.64 second
with different size and amount of
wood powder.
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Fig. 4. Changes of heating value of 1% , 2™
bio—oil obtained after fast pyrolysis at
465C for 1.64 second with different

size and amount of wood powder.
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Fig. 5. Changes of water content of 1%, 2™
bio—oil obtained after fast pyrolysis at
465C for 1.64 second with different
size and amount of wood powder.
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Table 1. Ratio of C, H, O and N in the bio—oil prepared by fast pyrolysis at
465 C for 1.64 second with different sizes and applied amount.

content of element (%)

specimen bio—oil C 0 N o

300 ¢ Tst 42.16 738 0.35 50.11

2nd 53.42 6.66 0.43 39.49

Ist 43.64 7.16 0.36 48.84

0.5 mm 600 g 2nd 5278 6.68 0.34 40.20
000 ¢ Tst 4147 7.46 0.39 50.68

2nd 52.23 6.85 0.40 40.53

300 ¢ Tst 42.80 724 0.14 49.83

2nd 53.37 6.58 0.17 39.89

Lmm 600 g Ist 42.82 7.38 0.20 49.60
2nd 53.12 6.73 0.21 39.95

000 ¢ Ist 43.59 731 0.22 48.87

2nd 5276 6.74 0.24 40.26

300 ¢ Ist 4451 7.36 0.15 47.98

2nd 56.28 6.86 0.12 36.75

Ist 45.59 733 0.15 46.92

2mm 600 g 2nd 56.10 6.86 0.13 36.91
000 ¢ Tst 4611 741 0.13 46.35

2nd 56.36 6.84 0.12 36.67
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Table 2. Relative amount of low molecular weight compounds in the biooils

. RT’ C° area / IS* area Q°
PN Compounds (min) | 0 day | 15 day | 30 day | (%)
1 o Eyygigg‘;mgnmletﬁe 259 | 171 | 109 | 155 | 91
2 Phenol, 4-methyl- 28.3 0.73 0.78 0.77 95
3 Phenol, 2-methoxy- 29.0 2.44 0.86 1.34 93
4 Phenol, 2, 4-demethyl- 32.3 0.71 0.09 0.10 95
5 Phenoll, 2-methoxy—4-methyl- 3477 2.33 0.61 0.74 97
6 1, 2—Benzenediol 35.6 1.90 0.93 1.10 95
7 Phenol, 4-ethyl-2-methoxy- 39.1 0.95 0.29 0.41 91
8 2—Methoxy—4-vinylphenol 41.2 1.99 0.61 0.92 95
9 Phenol, 2-methoxy—3-(2-propenyl)— 431 1.09 1.51 1.73 98
10 | Phenol, 2-methoxy—4-(1-propenyl)—, (E)- 45.6 1.30 0.54 0.53 96
11 Phenol, 2-methoxy—-4-(1—propenyl)—, (z)— 479 3.15 1.11 1.21 98
12 Phenol, 2-methoxy—4-propyl- 48.2 0.38 0.13 0.17 90
13 | Ethanone, 1-(4-hydroxy—3-methoxyphenyl)— | 49.7 0.60 0.21 0.26 95
14 Phenol, 2, 6—dimethoxy—4-(2-propenyl)— 58.6 0.34 1.48 1.72 93

a. PN : Peak number.
b. RT : Retention time
c. C @ Compound

d. IS : Internal Standard
e. Q ¢ Quality
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Table. 3. Viscosity of bio—oil after storage at different temperature and duration

storage storage viscos.ity* (cSt)
temperature duration Ist bio—oil (%ngrr&) 2nd bio—oil
control 0 8.8 18.2 166.8
10 day 10.7 26.8 225.9
0C 20 day 114 27.3 232.7
30 day 12.8 28.9 275.5
10 day 11.8 21.6 361.1
25C 20 day 12.8 35.5 494.8
30 day 13.1 38.7 559.7

"measured in 40°C waterbath with capillary viscometer (Typ Nr 525 13).
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Fig. 6. Quantitative analysis of 2-methoxy
—4-methylphenol(a) and 4-ethyl-2-
methoxyphenol(b) in  biooil sample

depending on different storage periods.
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