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Pretreatment of biomass using magneto-induced thermal reactor
ZHANG Lingtao!, XUE Liping* ZHENG Zitao?, JIN Yameit, XU Xueming!, YANG Nal?
(1. School of food science and technology, Jiangnan University, Wuxi 214000, China; 2. Induce-Tech Co.,
Ltd, Wuxi, 214000, China)
Abstract: Lignocellulosic biomass is one of the most important applicable energy sources after
fossil fuels such as coal, oil and natural gas, and is considered to be the fourth largest energy source
in the world. Its main'components are hemicellulose, cellulose and lignin, which are recyclable
carbon sources. . Therefore, rational and efficient utilization of lignocellulosic biomass resources
through the necessary pre-treatment and enzymatic steps is necessary and urgent. In this paper, a
magneto-induced thermal reactor (MIH-P10) was applied to pretreat wheat straw with dilute acid
and alkali to_achieve the separation of hemicellulose and lignin and to improve the enzymatic
efficiency. The separation effects of induced electric field pretreatment and hydrothermal
pretreatment were compared, and the novel electric field technology was applied to the field of
biomass resources development for the first time, which provides technical support for the

application of this equipment in the future.



Keywords: Induced electric field; Dilute acid-base pretreatment; Wheat straw; Hemicellulose

removal; Lignin removal
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E00 V€21
 UTILENES 0-1000 V
e 50-80 kHz
o SRR I L Y 5 0-20 Alem? (R )
T F o B 3 0-200 V/em? (AEFAEEIN)
bER T 5 B GVERE o2
Ab ¥ 0-3000 mL/min (0-180 L/h)
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2.1 RBAERE
I IS H 37 A B SR FH S 4 7 (E8) R RERHR G B 71 A= P2 (ORI 5 7 8% (MIH-

P10) RiAT. 2 BIFREL 20 g ZNEFREFFAI AR, I 800 mL 0.5%- 1% 1.5%F1 2%H,SO4 ¥



W RREGERRE TN, JERL A i e i B AL BIR EOY 90°C, EANFIRRIKR
FERIFRAL BRI 18] R xh N ZEREAT HEAT A2 . e ML SE R, B IR BIs L I 28 IRK U
BB, BB TR FRE, LRSI,

IKIRTACBER T 3= 48 i AR IR A IR B A T 32 B R BEAT , LA RS i 37 PAL B2 AT 3L
RXSE . ALPEAES LA — 2, WTTIEIRAKHY 90°C, FEAN R RRUR FE AN FIAL B 18] %)/
ZERGATHEAT AR B, O 435 AU [ AR T

2.2 WHALERE
SN HLI7 TUAL BER FH ST 4s (e85 IR BR 2 ) 28 7 I RGN KR R (MIH-

P10) SKiHAT. 73 AIFRIL 20 g NEREFTRIA, M 800 mL 0.5%- 1%- 1.5%H1 2%NaOH %
o FHREBHRE T H0 SRS, IV R IR B AN 5 ) PO B0 5, E AN IR BRI P
FOTRAL BRI 1) S /N2 REFFREAT AL B o S R 58 U » 5 8, I F 28R K e e v 22 g
FRESHEAE TG IR, LSS,

K ATTAL LR F 18 2575 R R K TR A PRI B2 B R AT , DA N H b T R AT 2%
RxFbt. AFRAAMS BIR—3 WATEIR/KIG S RS F TAL BELEE — 8, TEAN R A
TALFRI (0] B XN REFFHEAT AR, 7 45 ARACE [ A s

2.3 S
2. 3.1 VAT )5 /NEREFT B4 2= Rl 8

R 5% T P AR AR SRS . (NREL) [ARHE ok g /N REAT R 4P 4 3R 4
HR. REARFTRHNRAB ARG E (SHCH) o« AR : FREL 300 mg Fikt
PR S /N EREAT BT 100 mL KB T, I 3 mL72%BER, =i T RS 1 h FEASA] W
BRUMEVIRL ARIE, RGN 84 mL X8 FIK, TERERKEHT 121°CRRM 1 h. A2
R, BB AR e, MRS AR 0.45 um BEFLUERR, R Bk 2.3.2
HH A ik v e 5 1) v 8 B B - A i ( (HPAEC-PAD) Sl i 7K Sl v e Sk 2 i

TRARR T R T A I3 22 1) 25 R 58 A= 7T A0 GG BETHPE 320 nm ALEATINE, RHAT 4%
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Y fE 600°C N KIBE 5 h, AL R G FER I E, FRE LLE K5 (K5 .
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IR & A B AR R BEAR e A PR, KK AR 22 A% M FRVERAE 121°CTF BRAR
1h, RSS2 EH S . 780 /KMRIFE fod 0.45 um FUFLIERE, SR FHECA kb e 5546 I 2%
F v RS 5 S 4 1 CHPAEC-PAD ) RN 58 7K A Hh A BB 25 B o 1% 28 1 1 (1CS-5000)
(ICS-5000, Thermo Fisher Scientific, Massachusetts, USA)fit & Dionex™ CarboPac™ PA20 &
FOEHE (3 mm*150 mm) o (BT WA A-ZK: IRENAHE B-1M BERRANIA: IR
FAH C-250 mM A AN TEIFET  0%% 5%B Fil 0%% 2%C 7E 13 min N, 5%%
20%B Al 2%C £ 7 min N, 20%% 0%B F1 2% % 80%C £ 1 min 4, 80%C 7t 9 min H; it

A 0.5 mL/min.
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®1. TRBRALEEGHTIEEFNES SR

e WmE BIRE R TR ARFRNE BIECfESRME  Klason RFTER  BRIEASUR Koy [ A R B 4
O o) (h) (%) (*0) (*0) (%) (%) (%) (%)
A - - - 33.3340.19e  22.743056a  4.3110.08a 20.6040.52d  1.7840.08a  2.3740.09d 100a
1 34574.21d  16.050.18b  0.71+0.04b 258740.52c  1.4310.06b 3.2840.07c  78.580.60b
e %0 | 3 41.2440.15¢ = 135840.26c  0.4140.02c 28.8840.26b  1.2740.05c 4.7330.14b  69.030.11c
5 44.3840.12a  11.5740.21d  0.3740.0lc  29.7240.40ab  1.2340.04c  5.1240.40b  65.9840.53d
7 43.3640.31b 11453025  0.334.01c 30.1040.42a  1.2040.04c  5.63#0.09a  62.3040.35¢
AR AL - - - 33.3340.19d  22.74#0.56a  4.3140.08a 20.6040.52d  1.7840.08a  2.37+0.09d 100a
1 36.20#0.61c  21.08#0.22b  0.9340.01b 24.02#031c  1.37#0.13b  3.40#0.14c  85.0020.28b
o 90 . 3 40.1040.56b  18.050.19c  0.620.03c 25.4540.12b  1.2340.04bc  3.7040.14c  72.70+.13c
5 43.2540.37a  15.6340.26d  0.4940.08cd  26.80#0.33a  1.1740.07bc  4.1040.09  71.40+40.85¢
7 43.83+1.47a  14.3430.07e  0.4640.01d 27.0040.85a  1.01#0.04c 45740192  68.6510.64d
eI RE e CRRIRIE ERBE KN BIRIAIZRME  Klason Kz BRAAM % Koy [E] A OR B 5
O (h) () (%) (%) (%) (%) (%) (%) (%)
RAbFE - - - 33.33:0.19d  22.74+056a  4.3140.08a 20.60+0.52d  1.78+0.08a  2.37+0.09c 100a
0.5  40.27+2.16c  17.27+0.32b  0.42+0.03b 28.00+0.42c  1.42+0.09 4.40+0.14b  73.05+0.28b
R % N, 5 1 44.38+0.12b  1157+0.21c  0.37+0.0lbc  29.72+0.40b  1.26+0.02bc 5.12+0.40a  65.55+0.14c
1.5 45.05:0.20b 10.77+0.30cd  0.30+0.0lcd ~ 30.67+0.28a  1.13+0.02c  5.15+0.17a  64.45+0.14c
2 48.68+1.22a  10.35:0.11d  0.26:+0.02d 31.35+0.12a  1.22+0.07bc 5.43:+0.28a  62.18+1.10d
oAb PR - - - 33.33+0.19c  22.74+0.56a  4.3110.08a 20.60+0.52d  1.78+0.08a  2.37+0.09d 100
0.5  3895:0.33b 21.53+0.27b  0.78+0.02b 24.47+0.38c  1.42:0.13b 3.68+0.12c  78.65:0.64b
e % 5 1 4325+0.37a  15.63+0.26c  0.49+0.08c 26.80+0.33b  1.13+0.02c  4.10£0.09b  71.85+0.92¢
1.5 4461+0.38a 14.63+0.22d  0.37+0.0lcd  27.45+0.21ab  1.11+0.0lc  4.42+0.16a  70.90+0.42c
2 44.66+2.32a 12.74:+0.18¢  0.35:0.03d 28.12+0.12a  1.05+0.07c  4.70+0.09a  66.90+1.70d




&2 TEBALEEN T IMERTNAS SR

wETT RE Bk A b KN BRI SERE  Klason KR ABRERMAER FRREER
(°C) (%) (h) (%) (%) (%) (%) (%) (%)
e hbp - - - 33.33+0.19d  22.74+0.56b 4.3140.08a 20.60+0.52a - 100a
1 48.97+0.62c  20.56+0.06c  3.19+0.15hbc 10.70+0.14b  7.80+0.85ab  67.00+0.45b
2 49.83+0.81c ~ 20.96+0.61c 3.43+0.02b 9.70+0.10c 8.30+0.57a  64.26+0.42c
TR L 80 0.5
3 52.07+0.57b  19.79+0.21c 2.95+0.07c 9.35+0.07cd  8.00+0.85ab  63.10+0.71cd
4 56.64+0.77a 24.57+1.77a 3.04+0.05¢ 8.95+0.35d 5.70+1.13b  62.00+1.02d
b - - - 33.33+0.19d  22.74+0.56d 4.3140.08a 20.60+0.52a - 100a
1 47.42+0.13c  28.23+0.34a 3.96+0.14a 11.30+0.14b  5.86+0.65b  70.35+0.92b
o %0 . 2 49.59+0.72b  26.39+0.81b  3.28+0.14b 10.35+0.21c ~ 9.00+0.62a  68.30+1.13bc
3 50.84+0.64b  25.82+0.70b  3.17+0.29b 9.75+0.15d 8.82+0.54a  65.35+1.63cd
4 56.87+0.46a  23.68+0.04c 3.19+0.22b 9.30+0.09d 8.16+0.28a  63.60+0.42d
WETF R R W A I b b PR ZEME  Klason Kk AKBAHRSEER  BEARRER
(°C) (h) (%) (%) (%) (%) (%) (%) (%)
Fe b - - - 33.33+0.19d  22.74+0.56a 4.3140.08a 20.60+0.52a - 100a
0.5 49.83+0.81c  22.30+0.89a  3.24+0.29% 9.70+0.14b 8.30+0.57c  64.26+0.42b
1 54.58+0.26b  19.77+0.57b  2.99+0.22bc 9.00+0.10c  10.90+0.42b  59.64+0.34c
R INAENT) 80 2
1.5 54.72+1.42b  13.94+0.97c 2.23+025d 8.50+0.14cd  14.15+0.49a  56.26+0.48d
2 60.16+0.10a  13.61+0.20c  2.41+0.04cd 8.30+0.28d  14.35+0.07a  53.20+0.74e
e kb p - - - 33.33+0.19d  22.74+0.56b 4.3140.08a 20.60+0.52a - 100a
0.5 49.59+0.72c  26.39+0.81a  3.60+0.38b 10.35+0.21b  9.00+0.62a  68.30+1.13b
K %0 5 1 52.07+0.45b  21.34+2.76b 2.93+0.07c 9.95+0.07bc  11.06+0.48a  63.50+0.80c
1.5 56.47+0.29a  16.68+0.26¢C 2.78+0.12c 9.50+0.14cd  10.76+1.52a  59.25+0.63d
2 55.58+1.00a  16.22+0.36¢c 2.44+0.11c 9.20+0.20d 9.28+0.17a  58.15+0.45d




WEETTE KA B R I RN PIRLEZEpE  Klason RTER  AKREREAFAF  FESRER
(h) (%) (°C) (%) (%) (%) (%) (%) (%)
- - - 33.33+£0.19d ~ 22.74+0.56a 4.3140.08a 20.60+0.52a - 100a
60 45.07+0.26c  22.26+0.86a 3.56+0.12b 11.35+0.07b 5.90+0.57b  69.16+0.51b
i 70 46.82+0.60c  21.63+0.06a 3.32+0.24bc 10.6+0.14c 6.60+0.28b  66.64+0.40c
SRV L1 2 0.5
80 49.83+0.81b  20.7040.25a 3.24+0.29hc 9.70+0.10d 8.30+0.40a  64.26+0.42d
90 56.74+0.93a  22.20+0.94a 2.87+0.09c 9.00+0.14e 8.70+0.20a  61.66+0.31e
- - . 33.33+0.19b  22.74+0.56a 4.3140.08a 20.60+0.52a - 100a
60 45.83+0.18c  27.83+0.85a 3.97+0.43b 12.85+0.07b 7.16+0.40a  72.45+1.34b
KA 5 & 70 45.93+0.32c  24.42+1.88a 3.26+0.09bc 11.85+0.21c 8.60+0.96a 69.25+1.48bc
30 49.85+0.35b  26.65+1.17a 3.3040.09¢c 10.35+0.15d 9.00+0.62a  68.30+1.13c
90 58.01+0.88a  24.35+0.68a 3.00+0.19c 9.55+0.21e 8.08+0.45a  63.25+0.64d
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