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Abstract

Converting renewable agricultural waste biomass into chemically stable biochar has become an
important strategy for the reclamation of agricultural waste biomass. Biochar is a carbon material
with high-level of carbon, has several excellent features such as high ion exchange capacity, large
specific surface area and stable structure. This review summarized and discussed the preparation
and modification methods, and its water purification application. The production of biochar in-
cluded hydrothermal carbonization, pyrolysis and torrefaction; and the normal modification of
biochar involved physical activation, chemical activation and biological method. The properties of
biochar for special ecological environment application could be directedly designed to obtain the
desired biochar. The utilization fields of agricultural waste-derived biochar included water puri-
fication, however, which is still a challenge. In summary, biochar has wide application prospect in
ecological environment application, and the mechanism of biochar in ecological environment ap-
plication should be further investigated.

Keywords

Agricultural Waste, Biochar, Water Purification, Remediation Application

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

BNV IRFE A — R AR, SO KRERARRAYER, V2 A5 H] S AR AR & 1) 7
Bl BEMAgER. A ERMATRAMN, LEERBIEYII, £ A Z bR [,
HATAO R 7 A= s B IRAC A Y T W 2 1 22 BEAS, an e B AR o e 48 BVEAR, BN A AT AT
PEAR, JFHBI&RAEYIR . ALV 225007 R T S PSR AN A 2], (R AR il 26
JS2 R — R th A R, ARSI A N o AV RAE ARSI T AA T R, R,
R A PR3 A= 5 1) 26 FRAE ) AN CAT Lty SR AR 25 Rat g 1 Al s [3].  F AT SS T AR i) Tk A=
77 RBHEER T ER N U —

AN AEDFRIEF S, FITH R RS, 2. KRR K 7e s, #R0T DURAE A2 0% i 4% IR
LAY i 1R, KN B % s 2 ) oM RESR R — B B B AR AR [5]. ARTT, KA
AW ) 2 B R R R, A R T BRI RN A [6] . AR AT A A0 R O RFAE
Bl -F & R ERER . KATERTEA . mfLRREE . BRARE . w7 e ), MRV RAE %
RN . R AN AR Y R T DA IR A SR, JFRRARARL A ) A
BRAOHET . BRI AT AN ES R G 10— MR E AF (A 1), A IRIERBUEY) R T LR 2L
AR AR 1200 I = AHER 7], H TR T AR 0wt 7t 3 25 T OB s il 4 Uik, DAY A2
B BRI A SR BTN 5K o i SCEERIR 1 AR AL AP 5 ) 6 R R A RO FURE R AR T
VIR O T7 1% KA e, i — D R B T R AW ST AR W) R AE K AR TS e 25 R AU AE 1 ] R
AR AT F 5 40 o

DOI: 10.12677/hjss.2024.122005 38 TRl


https://doi.org/10.12677/hjss.2024.122005
http://creativecommons.org/licenses/by/4.0/

KEHP- L AR %

2. EYhlE
2.1, ¥R EE &

A D7 B i P B AR i % T2, BRI N6 1 Bvs . AEMIR 1 B £ A /K R A0 12
AL, Hor K PGS AE KA 7 R IR 25 1F T (180°C~300°C)BEAT /K VA MR i) 4%, HLREVEIE AERIR M R
BT TR, # Z HN FH TAEPRAR AL P2 [8] . TE/K B RE,  AWii & S Bl /K I L
BTN, XA AR A KGR, KGR AR SE T E 450°C A S KIS AR S R A BRSAR
AR NK IS TESERRAEF il A R ok ) 4% B R I 750, (R RS B S
T, 250°C~900°C [ il & PR R AT, Ar=r= e WA m . A Wmil S S A Sty Foah iAoy
FEALFE CO,v CO. CH, Fl Hy %5 [9]. RIS, ARAIFAMREE T APk = s tiiim, A A SR st
F[10]. W0EE 1 F7R, ARIERE . InHGEER . RIS RDE AR 2 SR8 AR DU i B R 7 2K

B 7 UL EPIMAE R AR A T TT 3, RERVE N — PR T AR G i . ik 1 R, Kk
FREGEANRIE R 7, TRt S ARG N T AR oe, TR 28U e A AR e . -Rert T AR
TRE SRR — PR A AR T2, R Rl R, AR SR AR, EEE T A B
ST T BRI A& B AR R 5 T B AR (OIC) RIEUBR(HIC) L, BEE G SRRt T, AR =&
PEH T MR, ToREURE R & I AR & A 5 i IR RVE A SEAC IR 8B (O/C) M E/BR(HIC) LE[11] o AT
B, HEVIR IR TG R AR AR G SR AT . B RO VER BRI AT R R 21 5

A B
KFHY KFHY

* co, % co,
f \ f 509 THE
o) 0, &

<._A ?I\ﬁw e ”W
7 y: S lyg oy ﬂf%ﬁ T
. wemsn 7 " a0 0

4 ‘. v “
\ ) \ SoRERE
vt - 3.0 E83ect,
g E ) LT
S o 1SVWpea R

Figure 1. Carbon cycle and carbon reduction biochar cycle in agricultural biomass production
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Table 1. Normal preparation methods for biochar and their special physiochemical properties

* 1L EMRENHEFEREMROFEMBUF ML

PAEAE T AEBEE(CC) RAERE YRR %) YR YA R SEER
7K 180~300 0.5~16 h 36~72 % SSA, kM, =T EM [12]
PR SR 300~1000 <2s 10~20 W& SSA, kAR, KI5 [13]
Hp S AR ~500 10~20s 20~30 W& SSA, HETTEE [14]
BB AR 150~700 YN 20~80 4 SSA, SRR, YA [15]
Stk 700~1500 10~20s 5~10 TEALERE, 7 SSA, LTS EME [16]
Ui 2Rk = Ak 300~600 5~20 5~35 SERY, TR [12]

= Al B y N A

T 200~300 YN 40~60 E| 3R ﬁmﬁii?ﬁ’c ?E%ﬂ AR OIC [11]
oy 200-300 T 40-80 HHV il E%ﬁfjﬂ%ﬁ&gﬁjﬁﬂfiﬁﬁ i) [12]
e 150~260 5~240 m 40~80 PR, REFEIR [17]
FEYR ke <290 5~120 m >60 HHV, BiKMEL, ShkEs [4]

o “SSA” WERTA, “HHV” mifhE.
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P, AT LARRAR A= 4 0 L6 FRI5E I FH (1) A5 67 T 52 [18] o R B Ji5 1) A= A AR A0 KA Hh (K0 20 IO 38 o, A4
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AHGRRE FRITRIBEY, SREFE, PHEETEACH L T AL 2 0a A AE i & e o A vp By e ek

i IR R

2.2.2. {eEFFHM

I B & A AL TR AR R AT 15 A 0T DA N A= ) R 0t B 4 TR IR R TR R D, EA = is A R
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LAy, ERE R AR RE AL FALRRFLEA R, B IR LS SR 45 #)  E U T A IR 1)
il 2 T3 I AN 25 A [26] AEWR TR S0 48 AL T2 LB AR 2 AR AT e 3, S e AR AR B 7 A S e S A T
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PRI TE) L PRBE IR SR #uft 538 DL R SOR AN ] AR 22 1) ELA AR 2 3 A e B WD BRA L 27 o

AW B B SRR QA 2 B, SXSSRRAE T2 B2 ) A I RE R K JEURE . IR AN T HIR R
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Figure 2. Physicochemical characteristics of biochar
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Figure 3. Common adsorption mechanisms of inorganic matter (A) and organic matter (B) on biochar
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