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Research progress on the fixation effect of biochar aging on heavy metals in soil

HUANG Xiaoya'?, LI Lianfang'*",ZHU Changxiong'?

(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2. Key Laboratory of Agro—Environment, Ministry of Agriculture and Rural Affairs, Beijing 100081, China)

Abstract: As an environment—{riendly and stable passivation material, biochar has become effective for remediating heavy metals in soil
due to its large specific surface area and abundant oxygen—containing functional groups. However, in addition to its own characteristics, the
immobilization capacity and fixation effect of biochar (modified) on heavy metals are affected by the aging process of biochar and
surrounding environmental conditions, which lead to changes in the stability and persistence of biochar (modified) to immobilize heavy
metals in soil, thus affecting the passivation performance of biochar. In this study, the current progress of biochar (modified) and its aging
products on the immobilization of heavy metals in soil was reviewed. The mechanisms and factors of biochar and its aging products
influencing the immobilization of heavy metals in soil were analyzed along with the possible long—term effects of biochar and its aging
process. Moreover, future research and development trends of the immobilization technology of biochar are prospected to meet the needs of
remediation and related auxiliary technology of soil contaminated with heavy metals by utilization of biochar amendments.

Keywords : heavy metals; biochar; aging; pH value; oxygen—containing functional groups
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Table 1 Characteristic changes of aging biochar and the effect of fixing heavy metals
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PAKT AR I L P R ks HER Adsoption and immobilization DU
. . . Temperature/ Heavy -
Aging type Aging method  Biochar o Change of nature metal Pemidasty/b LA AR References
Fresh biochar Aging biochar
ik =K@ EKER 400  CEC.O& & A TREADMN;  Pb 68 mg-kg™ 70 mg kg [38]
Chemical 22 °C/44 C= pH AL B B A R AEG 5 Cr 67 mg-kg" 66 mg-kg
aging R &) Si—O0—Si hr TR As 29 mg-kg™ 30.5 mg-kg™
Bl (EE FORRFT 350 I IOEHT s K& & pH,  Cd 12.10 mg- g™ 8.26 mg-g! [39]
T O & it (O+N)/C PG ; C it
K4
HNOs/H.S0, R KFEFF 350 FMDEH;C & H/C.pHFE  Cd 12.10 mg- g™ 4132 mg-g [39]
(R 1:3) 150 N & g i
M,0,(5%)  EAKFEFF 350 RIEOCH; CHREIGOGR Cd 1210 mg-g™! 41.49 mg-g’! [39]
K4
HNOyH,SO, 25003 350 R .0&E . (0+N)C. Pb 350 °C 279.85 350 C 242.57 mg- g™ [31]
(AR 1:3) i 650 0/C.(0=N)/C. 7 & 'H eI mg-g 650 °C 159.82 mg- g
i s Si—0—Si Ji 2% 650 °C 286.07
mg-g™
WHEA  UREMESR  NERSFE 350 R EZEMZ, ARTHN  Cd 20.73 mg-g”' 2649 mg-g’! [26]
Physical HRAAE; C o RRAIL, O i |
aging Ft+;—OH /> ,—COOH Fl C=
O34l , P—0 .Si—O—Si 34
i NERERT 350  RIJREAERZ WNESE  Cd 20.73 mg- g 33.30 mg- g [26]
I BHL R 5 C % BEREEAIG, O Fr it |
Ft;—OH /> ,—COOH Fll C=
O3 ;P—0 . Si—0—Si g i
VRRMEIR+ 5/ fE 350 pHEAWIR ;& O FRgIg  Cd [if] 7 R [ 5 340 < [27]
R AEDN (DM) G A 335 24k) DM 68.4% DM 70.7%~72.2%
(HHeER)  HA(SD) SD 44.6% SD 59.2%~60.5%
AL B ERER R H 250~600  RIEFPGAE P B E A AR Y [40]
Biological ZFPMAEY)) HE AERIAK T RE IR RAT HE R il 1 57
aging 11 50%~90%
HREL  HENRE M52 500  HEHRER CECHIIN; LKA Cu Cu AT A5 RTS8 40 285 2 Bk R IR [36]
Natural (+HERE9%) LiRTES iy
aging 15 K58
BRI INEFERT 350 FKEMFLERA LA EER Cd 20.73 mg-g’! 23.40 mg-g’' [26]
60 d FAEAL CE R, O fr it |
Ft;—OH > ,—COOH A
C=0141n; P—0 .Si—0—SitH
Jn
MR SR 2a  PERRE 350 AR (Rt R Pb KBC: N2 7E PhF#MK 8.12%~  [35]
(KBC) 550 I AR RAEITCIRAL Cu 8.39% .Cu 415 0.29%~
15K IE e VU Jifgich Zn 2.42% Zn 3 12.2%~
(SBC) cd 17.9% .Cd3% 1 0~10.5%

As

SBC : AFa5E Ph AL 4.9%~
9.9% . Cu P&k 0.29%~
2.42% Zn 30 123%~

153% .Cd 34711 42.7%~54.8%

T R TP ORARTE 1 5 R 10 240 g 7K AR B 230, 1 R B/ [T 2 00— 37 T 389 A d R

Notes: The soil incubation not marked in this table are all adsorption experiments, and the maximum adsorption capacity is listed in the column of

“adsorption and immobilization”.
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