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AR A Al K2 R 5 SR L W B 150030

H E EdmRLSEEET RS Fe,0, MIRAY, FLSLIMT AT R =ZMEKMER, —LHls T SHEN
BRI A o R B AR R IBURE (FeNPs@BC). LI MM SC B0 25 R . Myk AW Bk K 5 Fe,0, A LGSR 25:1 B, il
25 A REXT SR 0 T R AR et o TR B ) 44 B HE B Jy AR TR B SRR R AR A Langmuir B8, 3XIE Y
FeNPs@BC LA 3, iR T BT i i il ik 145,208 mg-g ™' FeNPs@BC X 7K it Cd™ i W B i 1 A
M, W T AR, R R R BRI K P CA™ W] B HEREE SR AN AT AR A IR A e

KBIR W BTk fEs R

% (cadmium) JE—FlnS BRI ESEICR, RMEAEMRBT IR R T WX K AR A S A R gl . Bk
SRR S IV ROTER ST TR, R IR AR S s EiA 0.03 mge L', Hirb 28 IR AR i
AR Cd Al Pb., fdssiBnt SR AN, XL, 8. PRSI AGRE RS A A F Y
ENERNIADPE KA 10~30 a, ATEF 50 a ZAP, HILSFR SRS Y s AR Jrikia
TEJEBE. HRTH R E E R ek . B Ak . g AP shA . Hrb, Wepik
sk, FEARAE . HARXHMIRBA SO 2 2 B0

AR R H AR FLBRASHE . 3= IR B RE AR R T F 268 0y, iR R4y 4 e et
R, ZEAEAE 500 C TR I KSR EY I, HEREERIEATIA 64.43% ., #oe s Hl iy
IR RIK T CA™ BB RN 25/ 27.27 mg-g™", 1l CHEN 25" il & A93E T2 A W AE 300 °C Al
600 °C XA CA* AW 43551 0 31.69 mg-g™' Al 51.18 mg-g™'c A KFEM4EK (nanoscale zero-valent
iron, nZVI) 2 —FE ARk, BT HE LRI DLW RIS e, B 2 W T RBR . B
el OBFoT 2R, MYREBR BOInE R 1g- L™, CA* IRIGR BRI EE N 74.51 mg-L™' (i, ¥£ 24 h
W, HRRZERFEA]IA 98.62%  JEIAFMPAEAEL B bR AL IRCR , (BAE PR A —
ORRZAL . KT ERIRIAS ) A A, SR A DI I, B A GURIFHAE Pk B ki ok
TN BRI kA m L EBRIS YR ST o VP34 1Y nZVI gAY (nZVI-BC) X Cd* By AN
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o AR R AR A Fe,O,, SR 2 W0 R iR aA e — 2k A i AE W ok R AL (FeNPs@BC),
%527 FeNPs@BC % CA' ML MHPERE, 7% F XRD. SEM. FTIR % E£MF 55047 T FeNPs@BC %}
Cd* M HILEE.,

1 #REREE

1.1 MRS

S0 T FH OB ARV I T AR AR R, WEVEIE KT MR gfad 100 His & . U4 fE =4k
(Fe304) Mg F R AL TA MR AT R EE A TARA R SR T AL 2]
AFRA]; RN TR & A TA R A A
1.2 FeNPs@BC K&

PR S Fe304 184G, IRGRIE LGS 5.1, 10:1, 15:1, 20:1, 25:1 F130:1, KRS
RSB E A L, R, AFE TSRO E . R TR /T, R A SR g TR
1, FREHEA 30 min DLEBRE RS K SR AR 150 mLomin™' o S, PRIFRE A
A BEENIFLT, IS, 20 °C-min', 40 min J5iABHERRI HARERE 800 °C, FHfHZi s
SER 1 he RNSERUE, BESR AR ER, IR RIRRE/ M, REEEEAS . A,
BEAh, FERARIE S0 T B FHARTR A 5 & T 3y Fe,O, A1 BC, FREHAEAEH, prid MBS Y
Fe,0,, HAMPEMIARGSIAEDRICH BCo TEAMIERUG, BB Rk 2T, ARG TR
T, JHEL 100 Bk, SEH eI EROBERT, DRasscsmiiii.

1.3 MRIFIE

KA T B (SEM) #lE X SHREEREIX (EDS) Wi%E FeNPs@BC "z Hf Cd> i) FOfdomZ2m, If:
PR HERIOCR ARG B X BT (XRD) 4341 FeNPs@BC SRS 520 535 A1 H BLH AR st
HMERE (FT-IR) FRAEMBAA R H B REFT AR 1L
1.4 DRPHSCIE

SRS CA™ R A S 28 TR E M, VBTl 50 mg L™, WRFFSCEGTE 150 mL
HOR T T8 M. A — 2 SR G W BS54 25 °C L 150 rmin™' M54 AT, 7€ 15, 30,
45, 60, 120, 180, 240, 360 min Z3HIHLE, WGET 0.45 pm RFLIEENE, BEWCR IR IOt
TERRER CA R . HERIRIIATRIREE A . pHE 5 2.0. 3.0, 4.0, 5.0, 6.0; MR
S, MRS IR 10, 20, 40, 60, 80 mg; #RFT 50 mg-L™' Mg® ., Cu®", Pb* ILA7EX} Cd* M &
FIREm s PTEAPESCES . WS, R Cd® E M B EAGE IE SR g, JFFE 80 °C o, it
1T 4 DR — FAEIRASES . AT A 3 AP 7555

BEEERL—F GE ()P SR G )P P e (5K (3))P? . Banghum BEAY (=X (4)) il
Elovich 54! (X (5))*% X sl 18 4l & .

ln(Qe_Qt):ant_Klt (1)
1 1 1

0 e’ o @

0,=Kii+P ©)

nQ, = nK, + ~Int 4)
m

0 = l1n(a//3’)+llnt ®)]
B B

AP ¢ NWBHEHE], ming O, K1 Q, 43 BIARFENRFFHHIE] A ¢ RO RAF-AETE OBl , me-g s &, AI—2U%
N HREE, min'; k, ML RN EREEL, ¢ (mgmin)y kAR YRR, mgg ! min
P RSN FIRIEEARCHFE K, AWHERTEEL, me (gmin)'; o AWIHMEER 4L, mg (g'min)”;
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B RFENGEFRFE, mg (gmin) s LA InQ,-0, XF ¢ /R, &, F O, MBS BIXTR A R A s &, A1
Q. MTLAH ¢/Q, XF ¢ YEWR], il - AR AARRRI TS, o F1 g nTLLEE Q, %) Int FEE, o 11 B 435
X ARER RN

W B 25 28 Cd> VA Wi 43 % & 50, 100, 200, 300, 400, 500 mg-L™', SZI 4 I 7E 298.15,
308.15 f1318.15 K F#4T, R Langmuir(z, (4))*7. Freundlich(zX (5))® Fl Temkin(z, (6))> ix 3 Fi
PR AR AR A S0 I A B A T o

1
InQ. =InKs+-C, (6)
n
_ QmKLCe
Q.= 1+ K, C, )
by
Qe = ; (ln Ktce) (8)

K. C AWIPEARRAR T CV RO, O, MR, mg-g'; K NWMHREL, Lmg'; K, flndy
REEL, n>1 W, SRS WS RR ;s KA b BOEEL LD /o, R C PR, O, RN K SRRE S NN A
BHEAIARRR; K Ao BOEATLAE In0, % InC, 7RI, TEilE thg AR ARERITE S

2 FER5THE
2.1 KBERZES

1) BRGSO LU 91 ] 1 T 10
UL, AR R R A T R 160 o
Fe304 1R £l %5 1 FeNPs@BC #4 F1 % 7K 5 i o Mor .
CA IR, RIS Fe304 I Hbil L 12 S
1 25:1, FeNPs@BC BRI e M B RE = 7
AE 157.64 mgg | HOMRIRE ). PR, AELL 2 Y
25:1 1 Ll FeNPS@BC BHRHE R ek N
1.
2) Ve VLI R A BRSO B 7 ST
B0 6 L 2 B2 ) T 45 8 R 3 S ST w0 Is1 200 o510
LET e 2 WL, MR pH 7E 2~6 I, BT 5P, Rt
FeNPs@BC #4 B} W Fff & B % pH. 1% T i 1717 3 1 AEEYIRS Fe,0, FRELLGIXT Ca™ IRMiEEIHIRM

Jine 7€ pH M 2.0 _EFHE] 6.0 (e, Cd* 1 Fig. 1 Effect of different ratio of biomass to Fe,O, mass on
Rff e U B N, 87.274 mg-gt HA N E] 158.6 Cd** adsorption capacity
mgg o K, MERMESAAFIT FeNPs@BC Xf

Cad* MR, RER H 5 Feb Je i, S8k ?ZE | W FeNPs@BC .
MBI FIE MR, AL R, ot R 4 el Areo, .
) BC il Fe,0, % FREERRIIE H 50 T B A BUAEA = ol -
AE A L, X3 2 F B B 25 B E
BN, FEXRT Y > RN B AR A E = 00f .
40 mg-g ' i M2, FeNPs@BC APAHESSRRME g sop "
PR T RPN BSRIORRE 1, X Cd> AR s s 1
WL, MRRBME SR FeNPs@BC HOWLBHARE w e 2
R, SRR ST RE /12, 0p 4 . . . .

3) W B O B g s . A 3 2 o 6
R, BRI CETIRRRA —EI o sermmis oo \ ‘
B AT 50 mg . BE# FeNPs@BC 2 RREIFISE pH Csi:sﬁgjj;e;a #0 FeNPs@BC Rt

R=NTS N 2+ 2O
SRR, KR T Cd #Y KRR 1 Fig. 2 Influence of initial pH of the solution on the adsorption
Fhs S BN 60 mg mf, BEE FeNPs@BC capacity of BC, Fe,0,, and FeNPs@BC to cadmium ion.
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PO BRI, Cd™ Y 2% B 3R o e A e ool ® FeNPs@BC .
2%, MLZF, % BC Ml Fe,0, A1k, XFhiig :FBSQ .
FEARBE . XATHEREKA BC Fl Fe,O, XF Cd™ 1y 80 - ' .
W BFE AT BR .
2.2 FARHIRFHERE i 6or

1) WeBsh 125 . A8 HHE—SoRE — 2 sh 112 K 4ol .
BRI (& 4(a)~(b)) XTI 1B il G, 1l o o
ESHOLE 1, XT CE M, FeNPs@BC #il W00 " o a a
Fe,0, 191 =43 1 % B E Akaike f75 11 Lre 2

(AIC) LI THE—ah Jy2#iiny, X RIAME— 2]
) 77 2 A R BT A R A T B AR, 1A
FeNPs@BC #il Fe,0, XF Cd*" A 3= % &m0k
SE B EAT R o TR, W Bl 2 il 2k R

0 10 20 30 40 50 60 70 80 9
MR8 Dt/ mg
3 IRBIFIFIEN Ca* ABREMEIT

Fig. 3 Effect of adsorbent dosage on the removal rate of Cd**

FeNPs@BC Xf Cd*" BYWEFFAREJ1 T BC 1 Fe,0, FMZIFIAE T, AT FeNPs@BC 7E Cd*" W Fff H i) ik

o
PERE
1.6 160
. = FeNPs@BC 16 o FeNPs@BC o » FeNPs@BC )
Lal e BC 14} =« BC ' 1401 g e
4 Fe,0, 12|  FeO, R 120} & Fe,0, o
S 12} 10} a 100 s
- T 3
S 10} e S - S s}
E Many e ot ol &%
- 'A-‘.___' ‘--_._~~ r é ®
0.8 AL T o 4+
A 5l 40
i op e R I o SN
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(a) WE—2g) 5 (b) WEZ 3 Iy A (c) BRI N T AR R
160
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" BC o 140+ =« BC o
451 a Fe,O, oo 120 4Fe0, .
R e
) 100 | 3
o 40 . o
k= 80t .
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60F o -7
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In¢
(d) Bangham diffusionfs 7y
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Int
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4 TEMREMIE Cd™IRFMIENIFrhEL
Fig. 4 Cd*" adsorption kinetics curves fitted by different models

WORLN Y BRI S5 (] 4(c) 136 1) 878 T FeNPs@BC . BC il Fe,0, X} Cd*" WM 5731 N9 e
YIFE, XFIONAIXTHRARE PH, RIETA R EHET 0.92, fEizid, PAMTFRRNY RS
B, BRI P EEWE WX Cd* RIS, 5 FeNPs@BC Fl Fe,0, #t, BC 7& Cd*" WefHd
HHAIORE N 3 BB Bangham § BRI ATC {EHMK, XKW BC 1E3EWE R R it 25 S FHEOL
AN, X 3 NIRRT, RN HOS R B B R A —ER 53, EEME— AR,

AN, AW Elovich B Fid 3 R B0 M BRI T THIG . Qi 4(e) A 1 i,
Elovich R rf (RERARK, FORBOV AR, Mk, FIW MR AT EE s, 450 8K,
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Table 1 The parameters of adsorption kinetic model

E—2 8 ) AR W28 ) 2Am
W2 B30 - -
0. /(mg-g) K, /(g:(mg ‘min)"") R 0. /(mg-g") K, /(g:(mg ‘min)"') R
FeNPs@BC 155.781 0.001 4 0.967 153.642 0.0143 0.972
BC 71.608 0.000 7 0.984 72.593 0.006 0.981
Fe,O, 26.596 0.001 2 0.964 51.371 0.439 0.985
R N AR Y Bangham diffusionf& %4 Elovich #7
W B
P R? m K, R’ a [)’ R’
FeNPs@BC 14.643 0.964 3.581 28.594 0.967 23.218 0.038 0.953
BC 9.23 0.965 2.644 9.03 0.964 7.603 0.077 0.951
Fe,0O, 3.231 0913 6.412 6.796 0.95 4.803 0.37 0.955

FeNPs@BC MW iy, 11 Fe,O, MIMGEEORE . J351, M4 Bangham 4 WA RS, 40l 4(d)
M 1 PR, R EXVINT 0.99, XRBASCPRGIHES ICHEmiE Y SOk e ik, Hik, R Elovich
BRI LA 3 Pk A7 B B 5 T 1005

WAL . IR AT it FeNPs@BC . BC #il Fe,0, X Cd*" W45 IERISEN , BIFSE T W0 4G B ik B Xt
W R, SR T 3 PR I AR, A4S Freundlich £57) | Langmuir A8YHT Temkin BRI
BRI TS . 346 2 FIR THRIAREINAHSESEL K 5@). K 5(b) FE 5(c) /R TTE 3 AR,
AR A i (O,, mgg ") 5T A TR E (C,, mgL™) ZIEMCR, [ERTERE,
BEEREE AT, 3 FIIRBNFIXT Ca™ AR EES . fi2e 2 T LIE 1, 5 Temkin #9541 Freundlich B!
#HEL, Langmuir F7FERARFERE T FeNPs@BC Fil BC Wi Cd> Ay FEEAT B s LS 1 . Sk RIS Bk
AT DA 5 oy A e W BRE R B T, IR B RN L2 B . FeNPs@BC A4} 14 d5c W B 2 11530 145.208
mgg (FIR ). MAh, MAAFIRE T AWM K, H, ATLSH Cd* 78 FeNPs@BC AR BC 1 1AW
MR 25 . 5 Temkin AIH Langmuir #FAAHH, Fe,0, X Cd** AWM 54 Freundlich F4Y, FEAN%
WS FAEREE 2200 FIZMW & A . AN, 0<1/n<1 K Fe,0, KA FIT Cd>" HIWLH.

#* 2 Cd*'7£ FeNPs@BC. BC 1 Fe,0, FFRRMEIIESH
Table 2 Fitting parameters of Cd*" isotherm adsorption on FeNPs@BC, BC and Fe,0,

Langmuirfi 74 Freundlichf# 7! Temkinfsi Y
M 551 REE/C
On(mgg!) K (Lmg) R KLmg") 1 R A, byrmol™y R
25 96.985 0.129 0.983 32.251 0.175 0.96 3.699 194.26 0.975
BC 35 91.482 0.044 0.999 33.762 0.155 0.934 3.508 116.58 0.958
45 99.711 0.143 0.971 40.23 0.131 0.944 4.106 189.16 0.959
25 83.305 0.261 0.968 23.799 0.137 0.972 1.918 167.444 0.977
Fe,0, 35 79.303 0.106 0.933 25.125 0.145 0.95 1.369 229.601 0.95
45 71.441 0.165 0.998 30.231 0.124 0.969 1.977 195.803 0.982
25 145.208 0.182 0.967 54.282 0.136 0.954 1.565 858.704 0.966
FeNPs@BC 35 158.193 0.201 0.992 60.574 0.131 0.973 2.272 959.448 0.984

45 173.29 0.192 0.986 64.467 0.126  0.989 2.523 942.428 0.988
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- 150 -
90 7y 70 3
85 65 140 +
~ 80} ~ 60} fb 130+
b0 &0 :
- 75 < 55t e 120 +
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§ 70 - - - Tempin = 50| - - - Tempin 53‘ 110 F - - - Tempin
ol - - Langmuir Qf - - Langmuir - - Langmuir
65 Freundlich 450 Freundlich 100l Freundlich
= 208.15K = 208.15K = 208.15K
60 e 308.15K e 308.15K e 308.15K
55 s 318.15K 401 . . . 4 31815K 90 - . . |4 31815K
100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500
C/(mg - L") C/(mg - L") C/(mg - L)
(a) BCAAMHH 42 (b) Fe,0, Y7L (¢) FeNPs@BCH 451k

El5 Cd7E BC. Fe,0,. FeNPs@BC _HIIRMIZERLL
Fig. 5 Adsorption isotherms of Cd on BC, Fe,0,, FeNPs@BC

2.3 PARERIE S IR ML

1) MEPES ST /3T . FeNPs@BC W Cd™ JR MR IATEA A XIT R /AT a5 R anl&l 6 s . Hl&l 6(a)
ATLIERS] BC RIADGH Ho A RIRARALEEH, XBE RGO BT Z B (25 . FeNPs@BC #fk#
A /INBURL A3 A, BB AR E BC AR IH A ZS B 250 Th (81 6(b)~(c)). HIIE 6(d) AT LA H, TR Y
FeNPs@BC K HITCHNZLRY) . X ATREEF Cd T MM ARk 2RI,

CAd* WRUHTY FeNPs@BC MR FZRMITREWNE 7 iR, vlL, BRI EZA C. O Fl Fe, XPhi
85 EE AN 64.03% . 25.87% F110.10%., WL Cd* J5 i FeNPs@BC ARG FEEEHITE A C. O, Fe Fll
Cd, XA R 66.01% ., 31.45% ., 1.02% F1 1.51%. 1XFH Cd BRI

2) MPRHIEZEH 0. iRl 8 I, FeNPs@BC FIEH Cd*'J5 (1) FeNPs@BC 7EfTHT LN 32.6°%4b
LT Fe,0, W45 MHIGE, MTSTMZIR 33.0°, 431901 62.5°% A BL T Fe,O, 45 Ml . £ Fe,0, 7F

(c) FeNPs@BCSEM[] (d) FeNPs@BCW [f}Cd*Ji5 ) SEMIZ]

El 6 FeNPs@BC WLFiEIfE SEM &
Fig. 6 SEM images of FeNPs@BC before and after adsorption of Cd*
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800 C BAEHFaE . T FAZIN 46.7°, 1 65.0°
AL B Fe® B2, S, XS AORFT AR AT
&, Fe" WIHIBIAFERI Fe® Ml fialse 1w
o WM XRD EERNE] T Cd(OH),. CdCO,
MRFIENE, SXPFME S YITEZ A2 0 TRk et
A=W B o 4 R AT FRAERAR DL kA A
KM E] T CdFe,0, FUFFIEIE , X AT BEJE E L8R |
TRE BB L K W AR B SR e R AR
e, TERL T BECAIAIIER, WG Fe® FRfiFigs
FEWEE, X1 Fe® T B /K sl A SR AR AR
BREAALDIPY,

3) MPRLE BB BT R IE 9 rhdLr b
SeignT W, KZ) 3 400 em ! HYPEEBA T O—H
MiRsh. FHATRER BT Ca Mg G, oM HpT
XN FFIEIERE Cd™ RBRIG AR . BRI Y AN
W2 R 12 T J PO BRI A ) e 1) U 07 25 5 2 2 H 3
TE 512, 569 F1 879 cm' i B , 43 B Xt L
Fe—O P, C—H#P,
569. 879 et [UELEIR TSI, AHOCHITIRE
HWZ5 THRE TN, 2807 Ha /M as e
AR X ] BB R X LT R A 7 A B
AR EET EEAEM. BB 5740 712
em ' PIER] BB AR 55 Cd—O MY-A:
M F=AE TRLI MR . BASks, B
A S S | it OB G e 4
MR rp A PR SR A2 HE T AR A
24 MREREMSH

1) IAFEFI5Em . S T FeNPs@BC #4
BHYSEPRN AR, H A SRR b 2R E 4
BTGP IAFRRAS, IR T Mg, Cu?,
Pb* 1 CAd* HAEXI B 52 . Qi 10 s, 7E
Pb*" . Mg™Fl Cu™fF7E B T, K
CA&*my LR M BEAL T 18.7%. 15.0% F1
27.0%, 1£ Cd*5 Pb*", Mg> fl Cu* 3 Fli 4@ &5
THHR G Z T FeNPs@BC X} Cd* 2] ik
3] 61.27%, W] FeNPs@BC fENFAE ) Cd> 1
AR — S AR S

2) Al EEVEWISE ., FeNPs@BC MR HE
FIFPE SR et 4 AEAFFHPEF T, 4n
11 7R, FeNPs@BC #BHEE R 2. 3 Al

C=0H%HPY, 512,

e %18 %
C
o) . FeNPs@BC+Cd**
e Cd al
0 ke FeNPs@BC
0 2 4
255 fE/keV

7 CA*RUHIE FeNPs@BC REMTRSH
Fig. 7 Surface element analysis of FeNPs@BC before and
after Cd*" uptake

& CdFe, O, # FeO,

+ CdCo, e Fe,O,
4 Cd(OH), ¥ Fe®

FeNPs@BC+Cd*

v
FeNPs@BC L .
o © M v
A
N ke

0 20 30 40 50 60 70
26/(°)
8 Pl AIIRFITIRY X ST ITSIE
Fig. 8 XRD patterns of the as-prepared adsorbents

4000 3 500 3000 2500 2000 15001000 500 0
PE/em™!
9 BC. FeNPs@BC FIIRHt Cd* /58y
FeNPs@BC #J FT-IR

Fig.9 FT-IR spectra of BC, FeNPs@BC, and
Cd** adsorbed FeNPs@BC

4 RIE,  CAMZ RS> 51k 101.01, 77.79 F145.28 mg-g ™', Cd> M - it B B EA U B s i (&
o X T RERAEM S Fe WRIAGIR Y, SRR 4 IRFEA S BFHEE J1 AR5, (E(EAS—H2AY
s, 5 4 WA, FeNPs@BC AR Cd™ M BFHEAT R — K, HARE M S nT S G R APEASA L
— A R ARG TR (TG PR AR B0
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100 160
A Cd+Pb+CutMg -
90 @ Cd+Pb = - 140 + ——
v Cd+Cu °
80| & Cd+Mg o ¢ . o of
o 0l m Cd ] R . %ﬂ 100 - e
i 60 - . ° ; v : g 8or
# o ¢ X 6ot
50 <& v L@
ol §X T odop
M 20 +
301 4
0 50 100 150 200 250 300 350 400 0 1 2 3 4
W, Bt 7] /min ERIREL
10 Mg*. Cu*, Pb*"I7Ext Ca* WRHMHEAERIEINT 11 FeNPs@BC HIRIEEFIF 4
Fig. 10 Effect of Mg®*, Cu**, Pb*" coexistence on Fig. 11 Reusability of the as-prepared FeNPs@BC
Cd** adsorption performance
2.5 FeNPs@BC S5HHEA I3t Ca IRHMIAETIHY %3 FeNPs@BC SEAMFHIRH Cd™ HIxitt
STEE Table 3 Comparison of Cd** adsorption between
ARG 1 B A5 1 FeNPs@BC bapi 7 FeNPs@BC and other materials
Wb Cd* f Rt 145.208 mg-g™!, UNEE 3 B 0Jmg-g") Sk
BN A A 2+ N
B, IR (LR Co L E——— " b
FERHHILL, FeNPS@BC FUATHEAIL 5 Kk e o o
TS PRI R SR BRADR IR  rae . -
HEA RAFIFLBREEH . B R G e 4% '
N SB-NZVI 55.94 [41]
AKX s
. nZVIAY) 5 56.62 [42]
3 &g

1) AHGORAH R AR 5705 Fe,O, T2, M miRial ik —25 60 1T &8 KRN R
BRIRE A FE FeNPs@BC .

2) I ERIRS Fe,0, BIHLBIN 251 BRI RIBPRRRIOIRISCRIEE. 7 pH 9 2~6 14, pH HLE,
WA FIT FeNPs@BC FHET Cd> 1Mz R

3) FeNPs@BC #il Fe,0, Xf Cd* (M BT G400 — 8 1A AU Langmuir SFIRARARY, 20247 Wit
R, FORAS TS 145.208 mg g '(Z R T).

4) WML LT . FeNPs@BC 4TI I3 HR RS T 42 H S T A BRSNSk i 5 g
T &Y RITTE

2 £ 3 #
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Adsorption performance of cadmium in aqueous solution using biochar-
supported iron composites

ZHAO Zixuan, LIU Zexu, SUI Yue, SUN Bowen, HUI Jing, CAO Bo, XU Chengjiao, JIANG Qun’

College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China
*Corresponding author, E-mail: jiangqun_neau@163.com

Abstract In this study, biomass carbonization and reduction of trivalent iron simultaneously occurred when
leaf powder was co-pyrolyzed with a small amount of Fe,O, at high temperature, then the biochar-supported iron
nanoparticles (FeNPs@BC) containing zero-valent iron were prepared by a one-step method. The results of
batch adsorption experiments showed that the optimal performance on cadmium adsorption occurred when the
ratio of a leaf biomass to Fe;O, was 25:1. The adsorption kinetics followed a pseudo-second-order model, while
the adsorption isotherms conformed to the Langmuir model, suggesting that the adsorption of Cd** onto
FeNPs@BC primarily dominated by a chemical one. The maximum equilibrium adsorption capacity at room
temperature could reach 145.208 mg-g~'. FeNPs@BC displayed a superior adsorption capacity to Cd*" in water.
The preparation process is simple, it can provide a theoretical basis and an alternative adsorbent material for
Cd* removal from wastewater by using biochar-based materials.

Keywords biochar; zero-valent iron; Cd*"; adsorption
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