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Abstract: The quantity of plantation waste in China is huge, its resource utilization is of great significance, and the
conversion of plantation waste into biochar is an important way to realize efficient utilization. Biochar is a solid
product obtained by thermal conversion of biomass raw materials in an oxygen-free or oxygen-limited environ-
ment, which has a wide range of applications in many fields due to its high carbon content, high cation exchange
capacity, large specific surface area and stable structure. In this paper, the preparation and modification of biochar
as well as the application of biochar-based composites in different fields are systematically summarized and gener-
alized. Furthermore, the important application value of biochar-based composites prepared from biochar in the
fields of adsorption, catalysis, slow-release fertilizers, energy storage, sensing, and electromagnetic interference
(EMI) shielding are introduced.
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Fig.1 Planting waste for the preparation of biochar
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Table1 Preparation methods of biochar and their advantages and disadvantages
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Fig.2 Modification methods of biochar
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Table 2 Comparison of biochar (BC) modification methods
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A= it (182 mg/L) A B R B ff (04 1-H L -1-34 O

Bt R TR 1Y W U6 Wk E Cy=100 mg/L i, [ fi R H
100%) ¥ 2 B 0 S5 i Ak is M o RIET, fh2e
A AE T AR A R E B 2. Cai
U I KT W4 @ R ALY (Fes0,4-CuO) Bl A #%
B 5e A= 9 e FH T 06 Ak 2 B R 5k B At v VD A
TEAEF A IR R T, 180 min P> 2 [
it T 94.5%, PAZLAR (10,) Ak H i FEAE K i 1
o B T S A

T34h W IR AT AR SR A AR R B SCHEE M R
5 A A0 ) 1 G B AR M RE o Jiang 10 B A R
# TiO, 1 ZnO 1Y K 5 FF 4= 9 o H T % i HH 5%
& (Methyl orange, MO) FIE H FE 5 (& 4), et
AW RS e T TR, ARk
G FARLR P2 T T OB AT B R R, A BT
PRI CA HL - 25 7O I 43 8 S5 A% i, AT 4 v ke
15 P I G RREARS0R o TR, W - Y R fige B ) Ak
PG P2 312 B 5E . Bi0,COs/F8 52 42 W i
52 A MR U BR 2R ELAG A A I BE 77 (173.0 mg/L)
FCAEATEPE, 60 minky, W B -G R i XF DU 2R 2
MR A KB T 35 84.7%",

_ Photodegradation ¥
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Fig.4 Mechanisms of photodegradation of methyl orange (MO) and
methylene blue (MB) by BC/TiO, and BC/ZnO under light irradiation!*”
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CK—Uncoated urea particles; SF1, SF2, SF3—Biochar accounted for 10%, 20%, 30% of the total amount of coated fertilizer;
R*—Coefficient of determination
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Fig.5 Preparation and characterization of nano-SiO,-starch-polyvinyl alcohol biochar coated urea slow-release fertilizer'®
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Salimi 557 il & T WD (75 1k /R T 1k 8 e
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3.4.3 AR
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AR KAV I 0 T B A B AR L L (Direct
carbon fuel cells, DCFCs) 1 fik 4= ¥ #% #} i
(Microbial fuel cell, MFCs) H11°0 5T e ol 45 #4) F1
JIT 2R I HL i S5 A 28, DCFCs 1T 43 i 5 il &R AL
Y. WErlEiREy . A A . IRE RS S
JE PR SFE A, o, B [ A AL W R
jih (Direct carbon solid oxide fuel cell, DC-SOFCs)
BRI G W 8. BA & B R0% & AT TR
JTEE R MR Z WS . A i 2 LA R A
2B A3 T R SR AR AE 1Y 4 )8 T B A A W AR A
DC-SOFCs HJ#A RS 3 iz B 58 FUSEH o

DC-SOFCs £ A, AF Jy—Ffviiy ity i A= 1 it AE UL
oAby %8, H R U T RO G 1Y TR
TR B s A AR AR BE Y, T RE A B A AR Mok
LT AL RRE R R T R, XA R B
B TS Re R AR, T RSk AR R A R R 1
TR, Gu %) 78 800°C N #vf il & T MR AE
Fili 7 2B 90 5 AR A BH A S 45 19 48 X DC-SOFCs 114 #4
BT RSB, g5 RERY], WAy xbRE
Y K Fil Ca /& DC-SOFCs H' ¥ Boudouard /& v Y 44
e, DLHAE 8K, £ 850C . 0.9 W/cm® i H
AWK RE R, H - B AR RE AR
A LLIA 2] 70% (51 6)-

Electricity
0.9 W-cm™

n— Conversion efficiency
P 6 ARAERSAT A= eV B [ L AL Rl Tt (DC-SOFCs)
R - U
Fig.6 Cotton straw biochar as a direct carbon solid oxide fuel cell
(DC-SOFCs) raw material to achieve efficient electricity and

gas co-production®”
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Biochar and activated biochar production
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Fig.7 Construction of bagasse biochar electrochemical sensor for the determination of Cu*
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