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A e A AR AR A SRR, X A JE LA R Y O B R R E e 0 N, R, nZ VI f 3R
F| BC R #E K LM nZVUBC Z &Mk, WOTRERAH R . 58 nZVI e e, KERPIE N
T, LHELSIRABRE . 2T nZVUBC (i L2 A :580%, Hire A —L56 T nZVI/BC
S A MR B (B ) K A Bl 5 b i T 4 R R LTS e R S A Y, TRRIZ A MR
Z N T W0 I e 2 4 JE A8 B2 B 5T o 6 UL

KK HIEATRAFME, BEBEKERMEYZETHERIBEE TS, HiTg%
bW R BR R A AR 2 20, Do a 5 o B PO e 5 4 O 28 0928 A2 FIlT nZVI/BC A2 8
BRI EESSbR . WAL, EAJROR B AW ol AR M R b K s i A A T VR R
AL TR AN A& R U6 I 4 R PR RO M ZR A HR AR T, MR AR nZVI/BC 18 5 5 4 15 e
JEE IR B T AE IR BT XU AT AR X T LaRAFST, A IR AR 38 SRR A TRk ) 4%
T nZVUBC EAMEL, FEXFHI AT T fRAE, %287 HXF A e s od /Y & e o)k, Jfhit—
VT T nZVIBC MR Cd 15 4 18 2 HLHL .

1 MB5RF*®
1.1 XTS5

S AR ARG . = Sk ER (FeCl,-6H,0). Ml EUfLHH (NaBH,). JC/K Z B (CH,CH,0H),
UK B R (CH,COOH). #h M2 ¥ M (NH,OH-HCl), < & ¥ (CH,COONH,). it %A1k (H,0,). H &AW
(C,HNO,), Bl 4%k (FeSO, 7TH,0) 4k 43 #rali 3 R4 T B 25 45 A Ak 24l A IR A Rl S8 Ky
R 4liK (18.25 MQ-cm).

SCU TR AN G E AU . EAS TR (DZK-6020, b AL L Bl 2R A S B0 A7 BR 2N 1) 5 I T K
BHR A (HH-80, & M7 FALES Hl & A R Al HUBHE A 45 8 1A T35 {¢ (Optima 7300 DV, 3
[E PerkinElmer 2\ 7 ); f# #{ pH il (PHS-3D, L B HLALAS A BRA F); 3 & S 7 B 6 s
(SEM, S-4800, H 7% Hitachi /A 7}); % 4 L 7 2 4% (TEM, Tecnai 12, faj *% Philips 2 #l); f# B i
21 463 (FTIR, Nicolet 5700, 3 [# Thermo Nicolet 23 7); X HF 4k fiEi%{Y (EDS, Quanta 250, 3 [H
FEI A 7]); X $TE56 A TREi% (XPS, K-Alpha, 3% [EFEER - /REHE A A
1.2 &

nZVI #4145 . K100 mL, 4.83 g ) FeCl,-6H,0 /KA B % & 500 mL 19 = DB, 7Rl A<
B 24 T P RE 30 min, SRS BTN AR 2.10 g NaBH, YW, %0 5¢ B2 5 T8 £E 30 min, £ &2
SR, HTKOBERE 3K, RIGHRESIETTEY, 60 C B2 T8 h, TREMMA, A7
= H.

BC il 45 « B /NZ FEFFA A SR N R SE, AR5 BTS00, g 1) & P38 A A< S min
DLHE A W 254, PAS Comin' B9 38 B THELZE 600 °C, fR1E 2 h, R RSP IRIEKEEIT 50 C )5
B B S T, FE R YA R R B R AR, IR .

nZVI/BC M1 % . # 2 g BC Ml 100 mL., 2.4156 g [ FeCl,-6H,0 /K i Wi #4 % 2 500 mL Y = 142
R, AEE AR SR TR 30 min, SRS B TE A GEARTR 1.15 g NaBH, W, T8 058 56 )5 PR
30 min, fFRNSEASE, FICKCBEVEY 3K, SRJG FREER ISR DITEY), 60 C HL.25 T4 8 h, WREE
WK, %M. nZVI5 BC it 1:4, % 2 T 45 nZVI/BC 4k 52 FR nzVI 5
BC M i 1t .

1.3 KRH&A

SR AE MRS TG A A A AR I A A O XA K2RV, REERIEZA R 20 em, BFRH AR

A WA MR ERY G, BRI E TR B TR R, B A O
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mm) 5. I pH K 7.53, &K% H 6532%, HHL &R 17.72 ke, HEFHE R
13.62 cmol'kg™'. JIE JE #E it Cd. Pb. Zn. Cu. CriJ & & 4% W H 046. 26.14. 5321, 20.81.

4722 mg-kg',
14 XWFE
LRI E 44 COFIRA, NIIMAE). 2% nZVIZVI 7 il 2%). 2% BCBC 43 il &

2%). 2% nZVVUBC(nZVI/BC #s ik 2%), HFAHB 3 DFATHE . FRIC— 2 B & A IS IR A a5 A0S T
50 mL .0, F ISR RIARRUR R L S mL: 1 g A HL BRI LK, IREH SR, S5 & THER
FER 24 CEFERIIR . BIAESE 1. 7. 14, 28, 42, Se dHUREIEBE P CdES . BT
Bk AW TR . KPR RAS Cd v B R RY pH ATA AL .
1.5 SthiEE

JIE U6 CAIE 25 1 I 2 SR FH e F 19 = 2 3 22 48 BOvE (BOR %)M Jgy 55 R 42 B S (D
CH,COOH #2 i), nlif 52 (DA NH,OH-HCl #£ ), "] &L (UL H,0, Fil CH,COONH, #£ ). 5% i
A (DL HNO;-HF-HCIO, #2 H) . Cd A3 H 35 1 2R FH T TR 2% 1 s s 0 e 1) 26 o] R FH P R ) A 3
PRGN 2 U, K R A Cd T v B SR R R I, Ao A R A A T AR T A
(Optima 7300 DV, 3% [ PerkinElmer 23 &) Il 2 Cd (1) B & & J& o pH SR 4 X pH iH I, A ALK
SR % T 2 o A R AR I 2 1Y, e 43 7 R FH Excel A1 SPSS #144, VB EIZR HH Origin $X 4 .
2 #BR518
2.1 MRERIE

1) SEM 23 #t. HE 1(a) iTLAE H, nZVI WERRIFREAE . X B2 THA St
FITES IR 1(b) FTLAR 1, BC BAT g pofLasty, FLERSS ¥l T 4 Jm 3 AL 5 22 i i oz o5 1)
 1(c) A nZVI/BC & & #BHH) SEM K2 78 Bl A (c) 7] LAWLEL £ nZVI [} % 78 BC i, H 2B H by
5O . XU EH BC1E b SRR, AR T nZVI AT 5 .

(a) nZVI (b) BC (¢) nZVI/BC

E 1 nZVI. BC #1 nZVI/BC #J SEM [
Fig. 1 SEM images of nZVI, BC and nZVI/BC
2) TEM 43 #r o H & 2(a) T LLE H, nZVIERLRLAE A 50 nm 247, H 2B EE AR, AT
nZVI 7 A R RS . X5 SEM M RAESE R —3 . & 2(b) FT LA, nZVIEUR B B E 7E BC %
1], nZVI B WKL AS /3 A5 7 50~120 nm, 1] LA H H A obE B B4 T Bl i nz VI
3) FTIR 4347, il 3 /41, nZVI, BC Ml nZVI/BC 7E 3 500~3 700 cm™' Ab ¥ H B T —OH AW i
U, X nZVI ke 15602 F T W K 9 O—H JEH A9 il JR s U7, X BC >k 1 & FL 3R TH AR AE Y 2 3L T
AU, A, AT 1461 em ! AL W I SR -OH B (0 4 R i, I nZVI 18 & AR T R AL R
I (FeOOH) "1, i 37 W, %% M 1643, 1500, 1258, 910 F1 845 cm ' &b 43 5l X i C=0,
C=C. —OH. C—O Ml C—H Wi IR sh g . X LEAFIEIEIE T BC AEFER R IR . B . My . ik
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MRS WY, R BCRMSAHFEM
EAAEREH . 1 nZVIBC [ FTIR &3 Al L)
F #) BC 45 # A ) =0, C=C fil C—O0
e, H WL R —OH Ml C—H (1 W I i % A A
. XU nZVI 5 BC o 1Y H RE H 2 A & 4
J2 R

° 100 nm 100 nm -
4)EDS 7 #f. MK 4 AT W, nZVI/BC i (a) nZVI My ozvIBC

B T & A C(54.96%). O(15.07%). Fe(18.39%) B2 nZVI il nZVUBC B TEM [

3MEEILER, EF A Na(1.92%). Al(1.86%). Fig.2 TEM images of nZVI and nZVI/BC

Si(6.72%). K(0.73%). Ca(0.34%). X5t K&
TEY R EJE B K5, TERMR R
oAb o A . A R R Y

5) XPS 3 #fr. 18 5(a) 7] WL, nZVI/BC %
& A Fe. C. O3F LR, BT i~
X3RO R AR, o I R AT 4 0
&l 5(b) H Fe o0 & & ¥ A7 1E Fe2p,, Fll Fe2p,, #
EREENE, 255 R0 T 706.5 eV Fi1 720.0 eV.

L I 1 n 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
4000 3600 3200 28002400 2000 1600 1200 800 400

Qb ) AR AIE U6 X R Fes 31X 156 B nZVI [ 77 22, —

710.1 eV Fl 724.5 eV kb Ky Fe FH i 145 713.0 eV 3 nZVI. BC F1nZVUBC ) FTIR
M 731.2 eV 4b Ky Fe M FEE I . Fe® I Fe™ 1A Fig.3 FTIR spectra of nZVI, BC and nZVI/BC
78 B 7 Tl 25 34 BUAF il 7 2 B2 P nZ VI AS a) i

B AL, X5 nZVI AR Bl %5 T

Zit A P B S(e) AT WL, g A RE N T
293.5. 288.8. 284.4 Fll 283.9 eV b Ay F 14 73
W %} B BC H ) —COOH .- C=0, C—O0
C—C B REHI™, W 5(d) Fis, Ols #i4rH
3ATUE, 531.8. 53101 F1529.4 eV &b (R 4R AF 6

fi 43 % 4 B T €=0/0 —C=0. C— O Fi 0

Fe—O WA 7E"2), X R W nZVI/BC & & ¥

K &AHRESABERA, IR 7fE g E b Bl 4 nZVIBC i EDS E
W, XEHFTIRWEE R —2, VI L45HEFH Fig. 4 EDS spectra of nZVI/BC

nZVI/BC & & MBI & 1
2.2 nZVI/BC X K3 Cd F2 7SR

JiE e T A JE A R A A S KRS BB T E &R B S M AR B, 2 i BCR $2 R
EAE B AT N 48, H3E AR S M K/ NIUT Sk 55 B2 47 BUS > 1Tk RS > 1l A & > 5k
AL 6 nr UL, FARCIRAE S T Cd SRR RIS . TR TR . AT AL A R ER i A Y A B
G35 R 53.19% . 19.01% . 3.88% il 23.92%. AR 45 KU FAh E U] (RAC), 55 R $2 LS it & 73 20 T
50% WA R, JR T S, wWRIET A Cd B A B KU P, X BE 4L Cd B S TR A B
B UCE R s, M E GBI AR RN R AR E . MEBREMEMER, &
A FRZH Hh Cd 1Y Bk i A BT B oy BB WG i, R 3 MOB A R BB BB W e ROF B TR E . S6d
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i GfkleV it REleV
(a) nZVI/BC4 A} (b) nZVI/BC Fe2p[&liit

C=0/0-C=0

298 296 294 292 290 288 286 284 282 280 542 540 538 536 534 532 530 528 526 524

YV U fiiev
(¢) nZVI/BC Cls[&j (d) nZVI/BC Ols[& ¥

5 nZVI/BC #J XPS [&iZ
Fig:5 XPS spectra of nZVI/BC

J&, nZVI. BC fl nZVI/BC &b Hl2H v Cd 1 5% s

AR AU WS 1753, PR FERTLES SRS S
8.44% 1 29.73%, Cd 11 55 IR £ WU o1 & 70 50 5% ool HEH
WIFEAR T 19.41%. 7.91% F1 25.77%., #H LT 55 %0

PRI, Cd i) i I 385 (Cd 5 2R A A ) 45 s 70

&) ML (Cd SR RME DL £ o

Tl RO IRRE B BRI TRUR = 0 AARER B LB R
20— PR asR catix SR
camE kA mmmRI, faamas, LG
SHETTT A B L2 00 56 d R . A TR 0
4, nZVI/BCALFELH i Cd 1y Al 346 J5 2 i) 48 Y g&@“@“géo f&a@%}%@“@&“ﬁ%@i@
75 5 5 7 B R T 3.07% F1 0.89%. LA s
45, nZVI. BC FI nZVIUBC 3 Fi btk B6 ZELRETRIECdHENENL

P HE Al Cd S T S8 1 T 25 7 W7 5 Ak B RS 52 14 Fig. 6 Changes of Cd speciation in sediment during

remediation

A, ARBEIKT cdiy B sh e, H,
nZVI/BC Xt Cd By R E SR Fedf -

FRT, A BFZE R AR R R T 59 Cd. WEN 25 273 ] i 1 3 47 Sk 2 JiS U8 Hh 19 Cd,
—E WA Cd Ay 7% i A5 B R UM N T 8.3%. LI &0 F| & LBk} Cd 15 Y R e it AT 18 = 56 d
J5 ., Cd B K aR I 25 B A B0 N T 14.94%, ZHANG 2528 e 9 901 oK Y5 B Ik A0 e s 200 3 52 RS D8
i) Cd, A2t 14d MBS, Cd 5% 28 T 73 80N 29.19% B i) B0 2 41.8%(10% W), 5
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DL ERRSEA LG, ASBFSE T H 45 B9 nZVI/BC R IR Cd fFa & ROR B 4
2.3 nZVIBC X & Cd iR L& MR 0

2 B M SC 5 (TCLP) AT B 42 S i iR I 8 Cd ry i th g™, nZVIL BC Fl nZVI/BC %05 Jic e
Cd 12 H 5 v B2 1 A8 A S HXE ed i e ReR an il 7 s . I 7(a) iTLAE Y, S MR R ,
JIEUEHE i v Cd = T v B 2 S R M AR a3 . 56 d J5, nZVI. BC Ml nZVI/BC Kb #ZH H Cd =
TR E 50008 1,66, 2.85 F10.38 ug L™, BXTHEALHh Cd 12 H i & iR 5 43 Bk 2> T 2.99 . 1.80 11
427 pgL7'o ARYER M B, P T AR Cd B9 ERCR . m I 7(b) IAL . Bl # R [A] Y ZE
Ko, 3P AR XS Cd Y [ R X o, 0¥ 2 nZVI/BC> nZVI=>BC, 56 d f5, nZVI,
BC F1 nZVI/BC XF Cd B [f E R WA E T 64.31%. 38.60% H191.83%, UL L4500, 3 fkt okt
YIREA SLRAR Cd 3= H o o 8 O i % 11 7 Cd, JR 1T AR TS U Cd i3 HH i AR 858 JXURSS:

55, 100 -
sol [ IXHR4 A nZ V] B BC S nZVI/BC
~ 45 M o 80 F
2 aof 288 ||
2 35¢ g g E & f§ 60 |
¥ 2sL = ém Eiif & E?f {tli
Z0f 2| A 40t
’ = % 3 PR &
= 1spaE | & 2 |7 |
™ = | X ge | R | I
Boaol| BE | & eE | A | R 201
=S | A SERN R
0.5 = | B SRl <=HN
SRR | R sH | X2 | K=
o LL&E | K gE | 28 | RS 0
1 7 8 42 56
[ /d i ) /d
(a) Bk Bk i (b) Bl

7 8 25 R Cd VR R R B A B R
Fig. 7 Leaching mass concentration and immobilization efficiency of Cd in sediment during remediation
2.4 nZVIBC XK Cd 4R F) A 1 5200
Az PR SIS (PBET) 2 1] TOFAh B 4 Jm ny A= Wy nl R I, B4 84 Jm F A A W 14 A 5 9 )
FHAAE 2 BEBE AT B2 Wt B Ja ) AR W AR A B /N IET 8(a) AT LAE MY, W R4 Cd 9 A=
A B U o MR S A AR AE 5.06 pg L', A AL FRZH A Cd Y AR T i IO B A VR R AR R M A 0k
P rpdy BB RAY . K 8 AT UL, 56 dJ5, nZVI, BC Hl nZVI/BC 4b B4 i Cd i 4= 9 7] 42

6.0 60
N x4 ZAnZV] R BC EE9nZVI/BC —=—nZVI
~ 50 —e—BC
% ; B ——nZVI/BC
= 7%
= 8 ¢ 40+
i = 2 |G & 30r
¥ i 2\ e
= 5= A | B=
D= /0 H ] 20
2 = | s
752 e | 28
= 7% e | KB
S SE xE | A5 10k
: = o | B
&l = AN =
D= ke | R 0

N
[\S)
wn
X B
—_
N
—
>

28 42 56
it fal/d i) id
(a) AWy ] SRS B W B (b) [H5EaR

E 8 EEEEDPKECAEYARIVEREREMEEHE

Fig. 8 Bioavailable mass concentration and immobilization efficiency of Cd in sediment during remediation
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HBUAS o e R 5.08 pg L' 0 B R AR 2 3.21, 3.76 Ml 2.13 g L, H [ & %K 4 5 4 36.81%,
25.98% F1 58.07% . H:H nZVI/BC X} Cd 1Y [l 2R e b, BERCR B R/NS TCLP 25 —% ., DL
GERFH], MR INA AR T CAAEY AT R ME, A B T Cd XA A A 0 2 AR .
BeAh, AT LRI Cd 1A nl $ U T i Wk R TR I, X R R T PBET PR 2
B n pHEAL, CAERE S HREE Sk, A cdi Y MiRERBRESR %, x5
CHOU %P W58 25 5 — 2.
2.5 nZVI/BC X EB/KBMRES Cd REKENZ D

T K i A T A T R VAR S AR Ak B R K R AR S R G R RO B b R R K
A Cd B Wk AL an & 9 s . nTRLE Y, X BRA] B BK hiEs s Cd i B IR IE R~ B
kAT R AR R S HRE R AT RE R VR AE A FEE AN IRTE Y, AR B A ) K AR
G R S BEAh X R Ak B A ) R U AR A S B0 B E I A TR S, R cd iR
i, nZVI, BC 1 nZVI/BC 4bFR4H FBK bR i 45 Cd ik BB e 14 d it —& BT, (HAEE
B R R SR T X IR, 14d 5 45

b ALK A Ca Vi R T o

K, T RE A T U 7K AT Ab iR RE X B K Z005)

MRS Cd WM 4 A PR esh, BIET O

KR AR A Cd — i 5 9 IR B £ |

— i, BB EE R, P RE a ¥

K, HET S EER UL TR, 56 d 5, 5 B ool

AR, nZVI. BC Fl nZVI/BC 43 Bl i | 7k @é

T A Cd I R PR AIK 48.05% .. 29.87% FlI 001

67.53%, i W 3 F b4 L X5 X RS U8 Cd R E B Fif i)/

MHIER, Hrh nzZVIBC XK U8 Cd B il Eo 2EEiEd EBKAMRE ClRERENTIL
WMOR A, R, REAR LA K P A Cd i Fig. 9 Changes of dissolved Cd mass concentration in
T U 0 B AT S R ] K R s 1 A S overlying water during remediation

2.6 nZVI/BC 1K pH F1EHL B AYSZ
pH X E 4B s A —ERm, AR pH 20 /0 i I WUk T 7 /9 G H far, DA T B AR
HXF Cd W It ae Jr, BRI s Cd i sh MY, Wil 10(a) s, X R4 pH fE B ME R S

9 - 25 -
B BC E9nZVI/BC [y oyt nZVIRR BC E3nZVI/BC
8 3
7 e % =
S RE RE
6 L = [ éi =
= =} =l =
S 5 ||
= | A8 | x5
2 = | k2 | AE
= | 2 | ke
S | X2 | ke
0 8 | ke | ks
14 28
At i) /d i) /d
(a) pH (b) FHLI

10 f2EFEFESE pH AV RNEN

Fig. 10 Changes of pH and organic matter in sediment during remediation
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B HRMI s, FEARGERFE 750 £4, HAPAM pH ¥ & TX 4. 56d)5, nZVI, BC Al
nZVI/BC 4h PR pH i 7.47 435 L FH 2 776, 7.73 F18.08. AWFF KW, MIFEEh pH=8 M, CdHY
R FITRIE AL, 0 CdOH™, Cd,(OH), #il Cd(OH), YTiEl", A}, nZVI/BC A kL mAHA B £ 1)
TR, Cd BRS04 W B AE BC sl gk i Sk se ki, dFmiFRAR T Cd MR8 sh DY, aEad ik 4h
RO LUR I, MOBHRE IS I T R AR & pH, L nZVI/BC 72 & U8 pH /R A L RUR BN
o nZVIH IR pH 34 i A9 5 7E T A B B9 L fir sk, Fe® AT 5 H,0 Al O, Jz 1 Az il Fe* il OH 0,
BC M V8 pH B IR K& fi T BC B F & BB E LA Fak fRh , o7 AR RS IERREE , i 5 BUK
Ye i) pH 5 U, eAh, U pH 1 T 5 A LT I AR P R i A AR O DA LT B A
o IE SRR A R RUK , Wt RRER, X SA DR A, S R pH bR,
pH ) T+ 55 BB IS U A b Uk sl 4 2R 10 1 F Gk, W IR aE Cd RIS &, DN =% Cd i ik
B R

AL AT DL T4 B B 4 A Y ik T AR TR 4 JE i el AR A LRI, A ML R A A
15 ) T s B Re i AR 43R U0, L 10(b) AT AR, X REZ AL b B A A AL Y & AR R ME R
IR BRI S TRE, A0 AAIE SR E T HA ., S6d)5, X4, nZVI,
BC il nZVI/BC 4b B 20 A5 HL 5 & 2 40 9 b 16.73. 1738 18.47 11 18.94 g-kg ', #H I T XF M4 ,
nZVI/BC 4b BEZH A HILET & it 113 %5 0 AECT BR 4L, nZ VI b B4 A HILS & & 09 386 in nl g 2
nZVI B 1Y) Fe B85 5 % U [ AH Hh 94 HILBT 45 & T2 K i A6 & 0 i 32, BC /N RS FF X Fh
A ALY T R S A, AR B AT R AR D AT A B A SR G Ve A AL A YL b
G, WAMFRERW, BC A B4 &A B AR, BEEERRIMIER, BT nZVI,
BC Fl nZVI/BC Xf Cd 3 b e e R, T B ah A0 Cd B A 50 RIS, BRALT Cd A4l
FUR M, AR aE T 5t 0 40 TR b F A9 3G BT 0 K T XA ML B A AT, DL RS R R, ARt
R A3 0 T AR S R A AL B S, AR T E AR AR E .
2.7 HLElHr

nZVI, BC Fl nZVI/BC W# AR Cd th Af e BB w i e A, W T Cd M5k iE &k
HOR, BT Cd MR FIEE, 3FOARHS N B T Cd R B N L Al R A
KPR Cd Y FTR R , W nZVI, BC Al nZVI/BC X E Ve H Cd BA B [ @ BUR . AR
e, 3R AL RERT Cd Y [ 2 SR KNS S nZVI/BC>nZVI>BC. #1 k%t Cd # 52 & ALl T fE 4> My
2N . — T, U ESEY Cd Bk W AR R T (nZVIL BC 8% nZVI/BC), I 5 nZVI 2 1 198k &
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W B 2545 HE F1, n—OH 28 BL P B 1S in BC Z& 1w 19 ffl for , B9 X Cd B ERE, Cc=O0 1T 5
Cd RS A RN, 5 — 7T, ARSI i T Je ke & % pH ARG AL, AH R 9 R R 2L AR
2.6 /NI HEAT T 40, pH A HILE 4 34 s T 42 2 IS Ve b Cd i Fa e .

3 Z5ip
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A AR, XHIAR R E 48 Cd B TR R E TR RE
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JE 4y AL, Cd B RT3 J 2 A AT S AL 28 BT i A B IR A R B #/ . Herb, nZVI/BC AR B ZH v Cd 1Y 55
% 45 S o o B KRR T 25.77%, W] nZVIBC % Cd B A Bl fa e &, al {2 fd Cd mfa
EL BRI
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Remediation effect of cadmium ' pollution in lake sediment by biochar-
supported nanoscale zero-valent iron
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Abstract  Biochar-supported nano zero-valent iron (nZVI/BC) composites were prepared, and its surface
morphology, particle size, functional group structure, surface elements and chemical morphology were
characterized and analyzed by SEM, TEM, FTIR, EDS and XPS. The remediation effect of cadmium (Cd) in
lake sediment by nZVI/BC was evaluated by Cd speciation, leaching toxicity, bioavailability, dissolved mass
concentration of Cd in overlying water and physical and chemical properties of sediment. The results showed
that after 56 d remediation, the residual mass speciation of Cd in nZVI/BC treatment group increased by 29.73%
in comparison with the control group, which effectively reduced the mobility of Cd. The Cd leaching mass
concentration decreased from 4.65 pg-L™' to 0.38 ug-L™', and the Cd bioextractable mass concentration
decreased from 5.08 pg-L™' to 2.13 pg-L™', and the leaching mass concentration and bioextractable mass
concentration of Cd decreased by 91.83% and 58.07%, respectively. At the same time, after 56 d remediation,
nZVI/BC reduced the mass concentration of dissolved Cd in the overlying water by 67.53% in comparison with
the control group. Besides, the addition of nZVI/BC increased the pH and organic matter of the sediment.
According to the changes of these two indexes, the stability mechanism of nZVI/BC composites to Cd was
further analyzed. The above results can provide a reference for remediation of heavy metal contaminated
sediment.

Keywords nanoscale zero-valent iron; biochar; lake sediment; cadmium speciation; pollution remediation;

mechanism analysis
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