%030 B 8 M
Volume 30 Number 8

rERERERFR

The Chinese Journal of Nonferrous Metals

2020 4 8 H
August 2020

DOI: 10.11817/j.ysxb.1004.0609.2020-39577

AEHHPRFMRERERT UV

X F, Bk,

2
CRIEELTRF BHS 5

7, RfbEe, MR

KEHKEE, FEE 330013)

o F: DIRHE AR S AR B MER, K 3k T SRR ) 5 B GOR BN R E A M ENGnzZVD, FRAK
FERIEWR UV, HRYIGTERD pHy RAREE . R UV BTG RE DA S 3 L S R S 2 A
BHG-nZVI) Bk UV . FIF4 B8R (SEM)YRI X G 2847 5 (XRD)H AN SR f& B9 RHEAT R AE, /b 3 236k
U(VDIIALEE . S5 RR: 9PRFBN BRI B A S IR, WA AR, RBEEEH EEAR U0,
U(IV)EENPDTIE. AR FEM T UNVDA R BIZFRBER, 76 pH N 4.0, |ER 30 C, KRB
A 60 min, [N 0.25 g/L, ¥I4E UVDIREEA 10 mg/L 254, UV 22 B2 RN B 25 8253 Bk 3] 99.67% 11
432 mg/g, YR AP ENGnZVIE S S K i b3 5358 5 B A R A E .-

KR A8 AORTMB: ik 4 BB
YEHS: 1004-0609(2020)-08-1967-07

FEDES: X703

MEAFRERS: A

REVA 1) R 24 At ST A 6] ST I 1 = 22 i)
WE “A=FH7 BRI R IR, s
R JERZ L o H R AE B IR B HIE A 5 1% B0t 1 AR
A, Sred—E BB RY, w4
35 b A X L TR P ) 2 AT 4 A BT I ) —
S0 e A S5 TR R KA U R b
IR K EA, G0 SRak 2 R /KA 3o A A 3 HE N 3R 853
Koo NI A A IR IE B K2, ik,
JRUSR R 2 7K ) 2 35 A B0 A% T R AT 4P 82 K Fe A% e
LATF R A S BT SO M R K 1 3 ER R
4 2K, SrRlREERERE. s T ZEREE A&
R RO TR 2R A e R, R AT = AN SRR R
d A RS . BIEIE R R E DL U(VD A U(IV)TER
715, Hrp U(IV) 5 TR E 2 & 0TiE, 1 UV
AIEYELE, Beshiksk, RSB B R
Ko Bk, FBREib 4l 252 5k u(VDP. BT,
BRI UNDEA 20, (HRFERRE T
PRI pE

YUK BN AR — o B A4 k), B LR T
FARS RAR N RONEIE M AR 3 PR S A Ak 1)

W B e 0 S R, ZERR R B R AR B T T N A
{2 T TR T A B T B IO BRI T LR v SR
THRE, 7% 5 B R BBOKRA R, PRI LE R IR S p
WA, RN 9RO A P R E 2,
GRS T B GORR N ERBRL I B 5, 1 9
HR s, & EX KT R AT RS, W
FATR SO T i W SR At O i ke [ £ £
PG R ABE—FRY . BT R ¥R e
PERIREL, RS E SN E S e R BRE S
JE 7T O A — LRI . B R A m A T B
RBUE T, il %45 UK AT 58 T3 A R AL AL
WETEEAE AN IR T S R s, SRR, %4
TR AN B SR S LA R AL PERE, WIS
M E RN =M. EEE R, FIRA
28 1] 46 (19 S AT SR SRR A oS H R K e 7
PER Cr(VDRAREF I RBRACR . 0 H AT A7 28 93
AREMBRERR UVD MR WARIE . A S8R FH A
AR F PR TN, IR L BT A SRk,
#A R NEPKEMR(GnZV)IE S B
BRI UVDFPERERINLEE, 2Bt Rl bl

EETH: EFASRRFEE T H 41761090, 11465002); VLG4 FARFHEHE BB H (20171ACB2021); 4% BHF -5 P45 [E 5K 8 S0 0 = 1%

BhI5 B (NRE1608)
s EE: 2019-09-11; 1&iTHHEA: 2019-12-12

BIEEE: 2/, #97, 4 #i%: 18070046515; E-mail: 372040739@qq.com



1968 hEA O RYR

2020 4F 8 A

& U(VDERK A #AR % RO %5

1.1 SR

HEAE. R, NKE=AE. J2m.
2A4-THFEZEEY . BB M. \E =40, 8K, 24
AN AT Al R I T FH K 35 S 2
TEIK

U(VDFRAER T ) - KSTHFREL 0.1179 g J\ AL =4l
5 50 mL BeAf 1, A 10 mL EK, 7EHH B
fREZRT A G H pH<2 MHERIA AR £ 2 % 100 mL
FEE), RHIBREIREE A 1 g/L HIARAEAN % 57

1.2 AR-PRFBENKEESMRIIGIE

FREL— € ®[¥) FeCly-6H,0 ¥ 100 mL(80 mL 2
BT 7K+20 mL ZEDEM, BN 1 g A SHE
WRIRE 5, ERRP T, BRI 0.5
mol/L KBH, VR AEME 1+ T A8 IR -G,
FRE@ I 1 h, K5 BRER & P07E 4000 r/min
R N ESG 2 min,  PAZETB/KANTC K 053 )iG v
[k 3 ¢ T 65 CHZTEMN T 10 h, ZHTERS
A B-PAREMBE S EH(G-nZVD).

13 E&MEG-nZVDIRMITHIRR

AR — 2 LRI R A MR 40 mL. FiEk
FE2 10 mg/L 1) UVD¥ERH, V1 pH (H 2 BT A,
RN IR A6 PR — eI A, LA 4000 r/min (1944
N B0 2 min, HUEETEWR | mL TGS, Ha
et I E R RIS U(VDIHREE, FHx it
(DAFIZQ2) o A5 UVD I 2B 2 R A1 ¢ N0
M7= O, (mg/g)-

R=50"%100% (1)
€

_ (co—c)V

o
K RNERE, %; O N ¢ ZIFE X UNVD I

M, mglg; co NHIRIGHIKEE, mg/L; ¢, N t B Z48H
FIWRIE, mg/L; V NEEL, Ly m AFESRIINE, mg.

0, x100% Q)

2 FERE5HH

2.1 EAMENG-nZVDHIRESHT
211 FHEHT BB (SEM)RAESE H

XA R DPREN B X E AWM EG-nZV)iET
SEM RAL/MHT, 48R 1 fis, WA 1)l LG

T 2 3 4 5 6 71 3
Energy/keV

1AM, nZVI Al G-nZVI [f) SEM 1 LS G-nZVI [ EDS 434
Fig. 1 SEM images of graphite powder(a), nZVI(b), G-nZVI(c) and EDS analysis of G-nZVI(d)
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Fig. 2 XRD patterns of composite before(a) and after(b)

reaction

22 EEMEXT UV SEIE
221 BHEEEH AT

T U(VD I AEAE TS 70 A 500 pH A B 1R
KHI% £, it VisuaMINTEQ 3.1 A4 HT U(VI)
TV pH N 2.5~7.5 Z AR A, S5l 3 B
e M 3 ATLAEH, BEEWW pH MTHE, BT
UVD) 19 77 78 T8 2 1 UO3* JF 48 % 45 /K & K %
UO,(OH)" « (UO,),(OH);" . (UO,);(OH);
(U0,),(OH); . FEH pH<7 B, ¥ UNVDIITE
A FEELIAT IE R RS R AAAE, XM S
T 2 5 99 K T 00 Bk 4 b )5 22 18 T 7= AR 1)
= FeO~ X [A] = A= F R 511200, W G 8E v v o 1
LR

—=— U0
60L —e— UO,OH"

=l aJoz)z(OH)%Jr
40F —v— (UO,);(OH)5
—— ﬂJ02)4(0H)§

Component/%

pH
3 UL AE pH B 73 A1
Fig. 3 Distribution of aqueous U(VI) species as a function of

pH values
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Fig. 4 Effect of initial solution pH on removal of U(VI) by
G-nZVI1
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Fig. 5 Effect of reaction time on removal of U(VI) by
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Fig. 6 Effect of different temperature on removal of U(VI) by

G-nZVI
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Fig. 7 Effect of different solid-liquid ratio on removal of
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Removal of U(VI) in aqueous solution by
graphite loading nano-zero-valent iron

LIU Xue, LI Xiao-yan, CHEN Yu-jie, SANG Wei-xuan, CHEN Rong

(State Key Laboratory Breeding Base of Nuclear Resources and Environment,

East Chain University of Technology, Jiangxi 330013, China)

Abstract: The nano-zero-valent iron was prepared by liquid phase reduction method and loaded on the surface of
graphite powder to form graphite-loaded nano-zero-valent iron composite (G-nZVI). The materials were used to remove
U(VI) from the solution. The effects of initial solution pH, reaction temperature and time, initial concentration of U(VI)
and solid-liquid ratio on the removal of U(VI) from composite materials (G-nZVI) were investigated. The composites
before and after the reaction were characterized by scanning electron microscopy (SEM) and X-ray diffraction (XRD) to
analyze the mechanism of U(VI) removal. The research results show that nano-zero-valent iron particles are dispersed on
the surface of graphite powder and there is no agglomeration phenomenon. Mainly components are UO, and U(IV)
hydroxide precipitate in the solution after the reaction. Graphite-loaded nano-zero-valent iron has a good adsorption
effect on U(VI). The removal rate and adsorption capacity of U(VI) reach 99.67% and 43.2 mg/g, respectively, when the
conditions of pH value is 4.0, temperature is 30 ‘C, reaction time is 60 min, solid-liquid ratio is 0.25 g/L, initial U(VI)
concentration is 10 mg/L. The result shows that the composite material (G-nZVI) has potential application value in the
treatment and environmental restoration of uranium-containing radioactive wastewater.

Key words: graphite powder; nano-zero-valent iron; uranium; loading; removal
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