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Abstract

Biochar is a kind of highly aromatic refractory solid material which is formed by carbonization of
organic materials under anaerobic conditions. It has good structure, large specific surface area
and adsorption capacity. Numerous studies had shown that biochar, as a new passivating agent,
can reduce the acid extractable lead (Cd) and cadmium (Pb) in soil by a series of reactions such as
complexation, precipitation, adsorption and ion exchange with heavy metals. This paper summa-
rized the researches of biochar in soil remediation of Cd and Pb pollution in recent years, and ex-
plored the difference between the effect of biochar remediation of Cd and Pb combined pollution
and single contaminated soil from the aspects of curing heavy metals, repairing effect and influen-
cing factors in order to provide the basis for the research on heavy metal combined pollution re-
mediation of biochar. The long-term effect of biochar on heavy metal combined pollution should
be strengthened in the future.

Keywords

Biochar, Cd, Pb, Soil Recovery

EPIRER. mERTIRESEP

W AR, KFAR, BESF, ZOA

MR AR EEBE, S S1FH

Email: 960550862 @qq.com, xlwang@gzu.edu.cn

51
il

Woks . 20184F9H 190 S HEM: 20184F10H8H: &4 HiH: 20184F10H15H
RIEE .

NESIH: R, KES, BAA, EARL EYRAE . S R R R PR e R D] £ER Y, 2018, 6(4):
108-114. DOI: 10.12677/hjss.2018.64014


http://www.hanspub.org/journal/hjss
https://doi.org/10.12677/hjss.2018.64014
https://doi.org/10.12677/hjss.2018.64014
http://www.hanspub.org

[T

m =

EYRRBHMBHEREBRALXM T ERERBRALT RN — KR ETEEFEESYR, AARE
K%, EXHHRERURBI 1. XEITURA, EWREAFHEOBLT, TELSHRELR
RELE. VIE. BRIFURBETRBE—RIIRP, BERIEPRTRISHCD). |/E)HFTE, X
XER TIEFERAEVFRKAECD. PR ERBR T AR, 2HNEVREEESRKE LI,
BEBREKEMEARETH, FAEVRRBEC. POEAHELSE—BRIBNREER, NEMR
BREEERESTSEMARMKE, S5NNBEMRN ESRESERER NIRRT

KA
EMR, @, % LERER

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 51§

BEED T F K AR R 100558 TOE S DL RS K BERE it 75 Ve A 25 AL IR S5 O v )
7, K& Cd. Pb SHERES B AW AR, WRE. G554 1]. 2014 FF£4FH 1
75 YR 2 AR R 3R [ R S B AR (0.3 mg/kg) 7%, A TCHLTT Gl A B bR R A EL )
B e s A B AR(250 mg/kg) 1.5% [2]. T3 Cd. Pb B & Ei@E M EWE K E EAEMEYY, MEhRE
AR RN, FE BB BNk, faE N IHER 3],

DLOABRFIE, PR R4 R BRI b R A LA R B 77, & —F R b4l is
SR, THTFLRESREERMEE4]. AYRTESS T EESBRES S Ve WM. B
— RIS, LIRD EE BT A Rk, IAPMER HIN[S5]. MBS RERE, SRR
REE T4 Cdy Pb & &, WM ESENAYE M, EARRMEE BEL R EAA T
1T ASCLERAEYIRTERY . Fis Y T B R R BT TE, RAVEDIRTE Cdy Pb H 47545 Cd. Pb H—
HRBRZES, NEVREEEERE 15 P TR AR .

2. TiRPiE, WMORMERSEEWER

TR E R BRI ERR T B R LR RS, AR SR, ERZ
{3 G SR A 0T R, BRER B A BCR ESLSRHGEPCA RV 5 R AE WA U A RO %
E I S R TS 2 MR AT SRS CE S FIRIR £ 45 5 45) Fe-Mn FMAS & (TIEJEZ). AHL
G TR AR BRI, AT B AEYAA; Fe-Mn S S SMANLE &
FEIE 24 IR AF N T S AN IR T SRS, W] TRl AL R s R AR IE M 1 e 58, ANBEREHIAI L 1] [6]

LI IR S RIS, PR, pH AR R A K, EHERANIEFEFFRR . L%
SRR pH 2 IEAESG; L3k PO S B F I RERMRINIE R 86 k: i Cd>" A PO TR HUMETAT <
I Cdy(POL), [7]. L3 Po> 45 ST LTI ALRE 14 W BT W s 38 e o e 1 LS9 5 1) T,
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BYRE Ao B ATECAZ AT AR E e R EC S A E &), 38 pH BRI, #RERae iee, &
YA LR IN[8]. I ANBF SRR 2 3 b RN A7 4E Cd AT Pb I, Pb 2x$d i Cd MZAEYE T, [R5 Cdis
QFERETN, SMRIEHGE Cd SEME P MAEKSEINTIS A . FRMHEE9180 15258 & L, Pb-Cd
AT Cd AR IL S 7P, HAE— &R X BN 7RG, X2 i TR Pb
BRTIECRMI Cd, 30T Cd rpEtE. Bk, e i E & m s et A0,

3. YRR EHEHSHER

AWK T S RN R BRI — R R A, RN BN YO R AR A& T, S
(240°C~700°C) R JR AL 7= A2 1 — 2 w8 B O B MRV PR B AS R [10] [11] [12] [13] AR I 0 36 2 BEAL Rk
(— M >600 g/kg). &~ A, HUCRE. 5. B, BE. RESERTFUC R LR BUR R L I AR TR
S, KT OKE R0, T R e L pH, o IR MIERIR B[ 14] [15]. APFUR A
A RIFFLBRSER, BEXMLRTR, HERmMAEKEMN-OH, -COOH && AR, #intEHE 1
B (CEC) [16] [17], AT LAPR i L IEX 9% 00 B 145 . 80 BEF0 NH, ST ERGE /0, $m HIEAE f118].
AR T LS B R T e AR A F SRR, BSCR IR RKE . pHAE. B FACHE
SEPRANME SR, A8 7 4 I (] 5 B M R DA BRI LG Ak &, AT s/ 438 v 6 SR R AR K 2 I [ 19

4. EYMIFRRNE - SREABELTRNES
4.1. {EEHE

PL Pb A, A=Wmxt Pb 54 HIRFMEE T 438 4 AN FE(E 1) [20]:

1) Po* 5AMR & E AR ARG SEH . 5 ME RN E OH AW 2% &6, -OH.
C=0. Si-O-Si fl C-H Z&ZL1H B Re Xt Cd (1) W it e 8 EAE 1] [21].

2) Po> AR R Ca> R Mg” S5 H B8 T R AERCHR, (it &8 54w T ISR . T WEey
LT M NEEER . AR EA BRSNS T Hae ), mRi S m R EThmE s 'S
HERAATE FAH[22], AIEdE Cd, Pb ERE B A AN .

3) WERR BRI R T DTUE o AR 40 aR LA R I LR THIAR, AR B o 47 B R B R s Bt 22 4 P iAo
AR EN, ZHELSBAAETSIERN. BT P A E SRS T, F54m
TN P> (I i 378 K %ot 3 Aih 2 4 S 5 - PRI B[ 23]

4) PO> 1E A=W 9 FURE Hh RV P99 1
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Figure 1. Curing mechanism of biochar to Pb

Bl 1. &4 Po BYE LA

DOI: 10.12677/hjss.2018.64014 110 TRl


https://doi.org/10.12677/hjss.2018.64014

[T

AR, P 5AEVIR S EE RERITE R SR AV R WM Po (9 ZENLEE, T FH & 75 et
AR B M CA* FTERLHI[24] [25]0 AR B 42 V5 S I M IR K B, AN A R — AL
B, T AL R B . AEVIR OISR TR HIE) pH EL AAURES R TR
AR ST HAL LA, 38 2 H 3R rp U E B S WS SRR SR ITER ORISR, TR+
B R IR T A7 R R

4.2. EEHR

HERESARE, HABEEAR, M AR EZRAAEEER. KEERY], EWR
it FH BE S -3 rh Cd A Pb TR /0 KT 1, 510 #8 IR P B BUGS BE  Ja Be A ONIT  MER 95 1)
SRS MIRAERS[26], AMSEILESRIIE L, MHAEYA AR, B ERED TR R,

4.2.1. H Pb. Cd BEES

7E Pb HL—yg et aferh, AENPRX PoT A BRI AL S, BhAh, ENAYI R TTiRR R pH,
TS Po S EIEK, B W ERE EARAL[27] (28] [29]. EMR A DR S SRSy, B
AR R o T 3SR A AR ) R A LN g B G S R M AR R . SR B A ) — A
T RIE X 48 B T IRRI S SR E L)), XX E3d cd®. Pb> 1 5 RT R A W B 2 1y
SO [8]o ERERE[3018 SR I AR VIR S TIRE L B A A RO A A R AR,
B A Cd H Pb FEME S 714 13.03%F1 16.90% .

TERER[30]. ZR2E20[31]. 2NN [32]0F RIS INAE R I, LI A Cd. Pb SR, H
AEWIR XS Pb [ 5 R — Y5 YA W R . TR SR [33 | LSRR, TS e Pb B RGES R
BFAE, BEEGIS R AEYRI Cd A REE BRI T BOER . PL WS RAAN R 32 2 i il 1
pH EMZERATE, Ai% pH EIE 4.95~6.47, J53%& pH R 7.25. BT LIEMERBMESFM Cd. Pb 052
P, Frilesfem AR X Cd Pb AL RUR o

4.4.2. F&{% Pb. Cd 9B

A Al iE i B e R R R, BRI R CdL PO R, PRI €AY PO E A
AR AT AR IRV, S S R AR AR A B e D RAR B o AR AR BR[34 )0 TR It F EOKAS AT
w5, T3 pH M. AP CEC B, LI Pb SR HERIK Pb MEERL. KR H
FokEk b Po (1) BARE Y 5 4% pH (. ANLUF CEC £FAHK KR, 513 Pb MR 1B 2 IEMHX
KA BV pGET R K EFEAGER, BRI T LS #as Cd. P & &, RPN Cd.
Pb & E, B FRERKRERK, NEFRL Cd. Pb &S E S HIEAHA Cd. Pb (IS ESEFEILHRL
K AP <0.05) [32] [35] Cdv Pb H—i5 MG G5 gerh, it AW o0 Rk 35 ] A [ R FE PRI /N 3236
FoAG[33 ] AN R KEK[30] [32]F ) Cd. Pb I &

4.2.3. 1% Pb. Cd X EEH

Pb I Cd [ 1E HART IR -, AP AEXS AR IR IR B s R S e, AR K P [ R B o8 2 R B 55
HERT Cd, FEPFERIAFHIE RS Po BERE ZHR I, OU58 SHR S LA, 7E Pb. Cd H&T5
JetBErh, YR G P A RS S B FERSERAL Pb & B PRI LR —i5 44K, Cd &&= A R [30]
[31][32] [33]. Pb MFGERFEENA . A JFE A AT EALAS FRE A AL (6 Cd IS RRIE IS FAT 6 J5 24
) AT A S a4, BRIE RS Cd oW R AR T SONEE3 7107 R I, Pb IAFAEIS N 7 3% Cd %
fiftE, Pb. Cd Z&T5 L mANAR)G, 11%% Pb ) Fe-Mn B4 48T BH KT R—5 5+
BhmEE, MANSEGSMRESSTEEE—5LE A i Cd MZEIEES S EZNAKR, BRuJHH
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Pb IR T Cd.

43. IMEEHRVETED R

4.3.1. EVREHIERER

T JFURIE [R5 46 A il e AE P, JLEL R AL LRSS M. R B AE 1 Kot R AU & &
SEAMETEA — BN ER, XL REWE EYIRIT REIEE R . Xu F26) ORI, %05
JeffkREtrf, AT E YR RS AL YR B A JOE 2 Cd A1 Pb. Ahmad Z5[38]%f L T KRG REFFAE
W FORREFAE P R AL R, R K SRS FFAE Y Xt Pb Al Cu (18] 5E RS T A B A= ¢ « Xu 5539
WEFE T 58 AR RN ZERERT A R S b3 rh Cd IATAL AR T, o BRRS 2 25 0 1) B KT P B K 4 N
FEATAEDR I 10~15 fi5. Cao SF[40]KBUF ISR LY R P &6 POy« COY, HEER Pb> A R
BRER VTS, SR FEAEMR AT PO™ AR Y A E R N . BSR4 117 700°C HR S AE T HI5 LR 3R A4
R(DMBO)MIARPEAE R(WC), B LR IZ ST E#H, 291K DMBC & A K& YA 5
W5, S5 EEJEETAERIUE. LT R AR 1 & R i X 5 4 g s Y LI s 2 OR
ik EBERNEZ —,

4.3.2. EMRORBERE

TSR EE T A O e A S S RO, N AR A R A ) 4 SR T R PR P R DGR E . BE A R
MThm, 77 BRI aE, MRS, LRMmAVR S LB IR R, &% REFIEE TR[42]; FHE T
HefE J1(CEC)E TP [43]0 AR PRAE[44] AT 0 S RN N 1) A 40 o 1) 4% L FE sy, B4 Vs Y+ 358 pHL {H 3w
FA . AN 300°C 500°CHT 700°C I A B, 135 pH {ETE Pb Fo—5 Yerh AN TR I A= 1 o o e T 7o
7035, 0.59 F10.77, 7 Cd —i54h 5T 0.36. 0.55 F1 0.86. T SCIZE[37) RV TR X Pb Al
Cd 5 e HIE B E RO MK B/IMEVCN 700°C 500°C 300°C . H-T 3% pH B T+ 43520 Pb. Cd FRIK iR
VAT, A Pb. Cd I 4% A PUESEE B E E Tk, 5KIRGO0C)MMERIAEYIRMLEL, HiE(700°C)H
AR P 2 0 2 PR B 25 A B AN T T B 3G K, T MBS R B [45] [46]

5. RE

[ AN Z T TER T, AEWIRAE TR R PRBETS G B [ B HE S5 U R A T R AT S, fEE
BB GG ET I, AYRB ARG LIRS EEAINITHITRHEAE, RERNTR. B, &
Yokl 26 BRI R 2, AEANTRI SR A T IR O E DR FL G5 M RN D REAT T 225, X AS [ 2 4 s ) [ AL L2 e
AN T S e R — B P A DL B R, AR TR R e [ E AR, AR
Hofth 2 G Jm s AL AR L, DRIE, 4 ) W BERRAS [R) S AU A W 0 ] — 2R 558 v 2 il 2 < Je OB B E T O 7T
B, DU BEE Bt TR 2 5 A B R RS R 10 753, RN b . AROR AT 20T e K G
WEFCAE IR E T, BRI TR R HIRM B R AR =, VROV REDIRE, EWR
WA e BEALAE 5T A AR AL A0 SR 2 R AE MR B RBCR (47 o B AT T IR AN T AR A0 R N 38 oo B
R R PR SR AR B A e PE AR AL, LR G 75 AT RE R i Ak, SR A BAEMI R B R B R is 4
IR E A7 105

E&mE
BN A T e A AR (L USRI IR H (R KY F4[2016]001); 52K 2B A #0A QT

FEH W T H (51K SITD[2015]004) .
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