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Properties of Products from Slow Pyrolysis of Geodae-Uksae 1
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ABSTRACT

Geodae-Uksae 1 is a variety of Miscanthus sacchariflorus recently discovered in Korea.
It is being mass-—cultivated for use as energy crop due to its superior productivity, as
high as 30 ton/ha/yr for the dry mass. This study investigates the method of producing
biochar and bio-oil from the crop using slow pyrolysis. Especially, the study focused on
assessing the biochar properties for its application to soil to improve soil quality and
sequestrate carbon. Using an electrically heated packed bed reactor, the products of slow
pyrolysis from Geodae-Uksae 1 were produced over a temperature range of 300-700C
with a heating rate of 10C/min. The biochar, condensable vapor (bio-oil) and residual
gases were characterized for the physical and chemical properties. It was concluded that
the ideal temperature for pyrolysis to produce biochar is 500°C.
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Fig. 1 Schematic diagram of a lab—scale slow
pyrolysis reactor
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Fig. 2 TGA results of Geodae-Uksae 1

r0.2

0.0

gel we 2w WA A3
0Col A ARsh7t FREW o 20 %ol H7} @
F3h ol A& A< Lignocellulosic Hlo] £
/\4 E/HJJr O1x]6h:]-

Fig. 32 7 &% =79
B9 &8
300-500C & %Eﬂ
wt.%Z A% Y. 500CHY E
Fig. 20 b wpe} o] FujdEz e o
Az Eart Fadx Zlad &3¢
FYFOE F&EE MAS] FaFTh vlole 2
o] &2 B50C7HA F7kgttt. 550C o el A
B2 79 ®steart 944 2aHe] 82
OFF Fragth d#3 Tt FE&2 % 20
AA s FrketEd, 2 olfE FE

&= 9ol COogt CO7F EA 8] vl

wal e 80

Table 1& whol @ #9] 8.8 4o s o
sto] Lhebdl Aol AR
shol @] wha FFE AR F7hste] 00T
A OL66 %2 ¥ FFS et o

olovlz thul ol o B olglt wa P
of o 48 9%l YL, vhol @ H7F Epo] ]

22 AgEHs 49 dh FiFol
2HY g a4ds S5
EE7b oy

= —

o 7]

Bio char

40

30 A

20 A

Mass yield (wt.%)

300 400 500 600 700
Temperature (C)

Fig. 3 Product yields of slow pyrolysis from the
Geodae-Uksae 1 sample
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Table 1. Key properties of biochar from different pyrolysis temperatures
Temperature(C) 300 400 450 500 550 600 700
Mass yield (wt.%) 4954 3095 2942 2715 2621 2592 2510
C content (wt.%dry) 66.19 7469 7829 7942 7943 8367 8593
C yield (wt.%dry of C in biomass) 7355 51.86 51.67 4836 46.70 4865  48.38
H/C atomic ratio 0.96 0.63 0.51 0.49 0.45 0.33 0.16
O/C atomic ratio 0.28 0.13 0.10 0.09 0.07 0.04 0.02
No-BET surface area (m*/g) 0.49 311 2193 181.0 231.3 2930 369.0
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Table 2. Composition of bio—oil, gases and estimated heating values.

Temperature (C) 300 400 500 600

Phase Aqueous 91.29 67.76 57.16 47.31

(wt.%) Heavy oil 8.71 32.24 42.84 52.69

Moisture content (wt.2%6) 59.77 42.39 36.93 36.18

Bio-oil Elemotal C 19.17 29.55 32.24 3851
composition H 9.97 8.47 9.07 9.03

(Wt.%) 0 70.34 61.41 57.74 51.54

N 0.51 0.58 0.96 0.92

HHV (M]/kg) 11.14 13.92 15.94 18.72

CO 38.27 25.15 26.41 26.81

Non- Cfnlgjselttin CO, 60.13 62.47 57.64 53.44
condensable (Wt.%) CH4 1.59 12.38 15.81 19.02
gases H» 0.01 0.01 0.13 0.72
HHV (M]J/kg) 476 9.42 11.64 14.3
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