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Abstract - This study was conducted to identify the potential of rape stalk as a raw material for biorefinery process of rape
flower. At first, rape stalk (RS) was immersed in distilled water (DW), acetic acid (AA), oxalic acid (OA), sulfuric acid (SA)
and sodium hydroxide (SH) solutions, and the content of reducing sugars liberated from immersed RS was analyzed.
Glucose, xylose, arabinose and sucrose were detected varying with the immersion type. In particular, 1% AA-immersion of
RS for 72 hr was the most effective conditions to liberate glucose from RS. Secondly, the RS residues were used for
elementary analysis and fabrication of fuel pellets. In addition to the solution type, concentration of immersion solutions
(0%, 1%, 2%) and immersion time (24, 72, 120 hr) were used as experimental factors. The contents of nitrogen, sulfur and
chlorine reduced effectively through the immersion of RS in DW, AA and OA solutions. For properties of RS-based pellets,
bulk density and higher heating value of RS-based pellets greatly increased with the immersion of RS, and the qualities were
much higher than those of the A-grade pellet of the EN standards. Ash content decreased remarkably through the immersion
of RS, and was satisfied with the A-grade pellet standard. Durability was negatively affected by the immersion of RS, and
did not reached to B-grade of the EN standard. In conclusion, acid immersion of RS can be a pretreatment method for the
production of fuel pellet and bioethanol, but use of the immersed RS for the production of high-quality pellets might be
restricted due to low durability of immersed-RS pellets. Therefore, further studies, such as investigation of detailed
immersion conditions, fabrication of mixed pellets with wooden materials and addition of binders, are needed to resolve the
problems.
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Fig. 1. Schematic diagram described the process of this study.
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Table 1. Elemental compositions of rape stalks, which was non-pretreated and immersed in distilled water, acetic acid and oxalic acid

solutions, and larch sawdust

Immersed conditions

Solution type Time (hr) © C0) H () N (%) 5 C8) ¢l %)
24 4324 5.92 0.46 0.04 0.01
DW* 72 44.47 6.34 0.39 0.04 Trace
120 4351 6.32 0.40 0.04 Trace
24 45.15 6.30 0.47 0.04 0.01
AA-1%’ 72 44.26 5.84 0.49 0.04 0.02
120 43.99 5.92 0.71 0.06 0.04
24 45.10 6.36 1.14 0.09 0.06
AA2%’ 72 44.15 6.19 0.88 0.10 0.07
120 44.02 6.28 0.58 0.05 0.01
24 44.28 6.13 0.65 0.04 0.01
OA-1%" 72 44.57 6.27 0.54 0.04 0.01
120 4423 6.11 0.63 0.04 0.02
24 4433 6.27 0.66 0.05 Trace
OA-2%" 72 43.60 6.31 0.89 0.08 0.01
120 43.92 6.20 0.58 0.05 Trace
Non-pretreated rape stalk 40.75 5.95 1.30 0.29 0.20
Larch sawdust” 49.22 6.56 0.21 0.01 Trace

“DW, AA and OA mean distilled water, acetic acid and oxalic acid solutions used for the immersion of rape stalk.
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Table 2. Sugar contents of rape stalk immersed in distilled water, sodium hydroxide, sulfuric acid, acetic acid and oxalic acid solution

Immersed conditions

Glucose (ppm)

Xylose (ppm)

Arabinose (ppm) Sucrose (ppm)

Solution type Time (hr)
24 X 181 X X
DW* 72 X 206 X X
120 X 185 X x
24 770 X 104 -
AA-1%’ 72 849 x 228 -
120 551 X 51 -
24 596 X 59 -
AA2%’ 72 783 X 136 -
120 428 X 26 -
24 198 X X -
OA-1%" 72 276 X X -
120 160 X X -
24 206 X X -
OA-2%’ 72 221 X X -
120 136 x x -
24 167 X - -
SA-1%" 72 175 X - -
120 176 X - -
24 165 X - -
SA-2%" 72 171 X - -
120 194 X - -
24 x x - 219
SH-1%" 72 x x - 237
120 x x - 293
24 X X - 199
SH-2%" 72 x x - 229
120 X X - 248

“DW, AA, OA, SA and SH mean distilled water, acetic acid, oxalic acid, sulfuric acid and sodium hydroxide solutions used for the

immersion of rape stalk.
x: not detected; -: not determined.
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Fig. 2. Effect of acid type and its concentration on the glucose
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(OA) and sulfuric acid solutions.
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Fig. 4. Images of agropellets fabricated with a) non-treated rape stalk, b) distilled water-, ¢) acetic acid- and d) oxalic acid-immersed

rape stalk.
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