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Abstract; With the aim to study the performance regulation and mechanism of different biochar-based
biomasses, cellulose, hemicellulose and lignin were used as the raw materials to prepare biochar by
pyrolysis in vacuum atmosphere furnace. The results manifested that the pyrolysis temperature of cellulose
and hemicellulose ranged from 300°C to 500°C, and the yields of biochar decreased from 35.38%
(cellulose) , 46.28% ( hemicellulose) to 20.93% , 29.40% , respectively. Meanwhile, the pyrolysis
temperature range of lignin was 300 ~ 600°C , and the yields of biochar decreased from 81.22% to
51.53% . Moreover, the effect of pyrolysis temperature on C, H, O and N contents of prepared biochar
were similar in the three feedstocks. The content of C raised up gradually according to the temperature

increase, while the contents of H, O, N decreased gradually. Detailly, the content of C increased from
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69.42% , 72.92% , 54.75% to 96.39% , 77.26% , 67.97% for cellulose, hemicellulose and lignin,
respectively. The effect of pyrolysis temperature on the content of ash, volatile, fixed carbon and the
calorific value was basically the same in the three feedstocks. The volatile relatively decreased, and the
ash, fixed carbon and calorific value increased gradually. Specifically, the volatile from the cellulose,
hemicellulose and lignin fell to 7.63% , 5.52% , 14.41% from 50.67% , 44.89% , 39.99% ,
respectively. The fixed carbon increased from 47.95% , 55.03% , 35.41% to 90.18% , 94.11% ,
53.70% , respectively. The calorific value rose to 34 602. 52 kJ/kg, 33 965. 15 kJ/kg, 24 142. 62 k]/kg
from 25 652.58 kJ/kg, 26 681.81 kJ/kg, 21 173.29 kJ/kg, respectively. The significant effect of
pyrolysis temperature on the specific surface area and pore size distribution of the prepared biochar was
observed for lignin, however, insignificant effect was shown for cellulose and hemicellulose. The optimal
surface area and pore volume of the biochar produced from cellulose and hemicellulose was obtained at
500°C , and the lignin was at 600°C. Besides, when the pyrolysis temperature was at 500°C , the iodine
adsorption value of the biochar from cellulose and hemicellulose reached their respective maximum values
at 422.46 mg/g and 115.06 mg/g. Meanwhile, at the pyrolysis temperature of 600°C , the iodine

adsorption value of the biochar from lignin reached the maximum point of 460. 35 mg/g.

Key words: biochar; temperature; physicochemical properties; pyrolysis
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Tab.1 Composition analysis and calorific value of materials

_— JEE ST (R 538 /% Toll 5 B (B 53 580 /% b/

o C H 0 N s Na Al K5 Wy WRS BEB (Kekg')
i 44.76 6.08 49.16 2.86 0.01 92. 05 5.08 16 313.28
AR 41.58 6.40 52.02 3.85 0.02 91.51 4.62 16 207. 36
ARJFHE 47.86 4.75 28.96 1.95 4.42 7.33 4.73 3.16 23. 54 51.29 22.01 19 309. 74
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Fig.1 Yield of biochar
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Tab.2 Composition analysis and calorific value of biochar

— T E AT R /% T R /% Y
FE i c H 0 N o ¥ 5y 7 (kikg ")
C300 69.42 4.05 26.53 1.38 50. 67 47.95 25 652.58
C400 82.31 3.59 14. 10 1.84 29. 81 68. 35 30 798. 72
C500 91.70 2.97 5.33 2.16 21.60 76. 24 33793.45
C600 96. 39 2.13 1.48 2.19 7.63 90. 18 34 602. 52
H300 72.92 5.15 21.93 0.08 44. 89 55.03 26 681. 81
H400 76. 45 5.11 18. 44 0.15 25.23 74. 62 30 827. 35
H500 76. 84 4. 86 18. 30 0.22 11. 66 88.12 32 794. 64
H600 77.26 4.78 17.96 0.37 5.52 94.11 33 965. 15
L300 54.75 3.63 24.44 1.24 24. 60 39.99 35.41 21173.29
1400 62. 84 2.85 17. 31 0.93 25.78 33.03 41.19 22 604. 86
L500 65.87 1.96 16. 12 0.62 28.81 24.59 46. 60 23 388.09
L600 67.97 1.40 14. 86 0.45 31. 89 14. 41 53.70 24 142. 62

AR 1 300°C T 2= 600°C, = 4 4 Wy %
MIFE R oy Il N B LR AE RFE R 5y PR 43.04 N H
or KRB K 5> TR 39. 37 N A KRBT R 5
Koy N W 25. 58 A 43 i T [R] IR R 43 TR R Bk
et BT o 3 A, BB AR e b 1 e Y
T v %o FAAE B T R = TR 43 B e T v AR K A i
REAR T 5 B 14 570 R0, 9T DA 2R ) i 1) 38 A 3 ¥
K,

2.3 REHFMES

L7 4 R AW e ) 1 B 2n A RS AN 2 TR,
B B 21 AN AN P 3T %, B R R R Y
S 2 LSRR A AL A . TR B 300°C T s 2
600°C , iy T A= 4y o3 45 A4 v (i JR2 Bk Pk (C =0) 4§
TRERA, R R ek EAl,
1691 ~1700 cm ™" &b ) #5516 7% 7 0 55 , 78 600°C 5¢
42K 51555 ~1 607 em ' 4b f I (B ( HE IR 4R C—
C ) Bt 25 30 B 11 T ot 2 % 947 355 1) b 9, 7
600°C 52 4= 11 2%, 156 B 2R B 2 K 4 w2 i OF L
1155 ~1219 em ™" b i 06 ( C—O 4k ) 58 K e
TR ,871 ~ 877 em 3T B9 W (37 F KM C—H
S ) TSNS, 32 06 I SR B B S TR EE T R O i
R UG BE A I RS Y T i B R D I i A 7 Sl K )
THFBEST,

AT 3R A W i (R L T A P A R 4 TR
AR Z SR LLIR T ot g B A B B AR R T 5 43

4000 3500 3000 2500 2000 1500 1000 500
U em™!

P2 27 4 5 A Wy o 4 B 21 S A
Fig.2 FTIR of biochar from cellulose
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Fig.3 FTIR of biochar from hemicellulose
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Fig.4 FTIR of biochar from lignin
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Tab.3 Specific surface area and pore structure of biochar

| CRWB BARR AR ¥RilE
o (mtg) (emegm) (em®egh) am
C300 3.344 7 0.0185 0.0013 17.2104
C400 2.1547 0.0211 0.0009 26.934 5
C500 3.7209 0.0183 0.0015 14. 496 8
C600 4,179 1 0.0313 0.001 4 22.3407
H300 3.3312 0.017 5 0.001 2 10.914 4
H400 2.9869 0.016 1 0.001 2 15.4302
H500 3.4493 0.0129 0.001 4 9.964 9
H600 3.4376 0.0289 0.001 2 22.6899
L300 3.8952 0.0251 0.001 3 17.794 1
1400 2.997 4 0.0211 0.001 2 19.6135
L500 4,728 1 0.0259 0.001 8 13.026 9
L600 8.162 4 0.026 5 0.002 2 8.4709
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I K 422. 46 mg/ g, A T LE Wy o G A1 3K 3] e
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¢ R B R A (LI 2 112, 48 mg/ g FASR Il B2 i 300°C
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Fig.6 lodine adsorption value of biochar
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(4) FASiR U B2 R A 5T 3R A8 W i 1 b 3 T AR R L
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(5) MR AR S00°C i, £F 4k 2R A A 0% il
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