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Figure 1 Characterization diagram of nZVI@NCNFs: (a) TEM; (b) SEM; (¢) N, adsorption-desorption isotherms and
mesopore diameter distribution (inset); (d) XRD.
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Figure 2 Electrochemical performance of nZVI@NCNFs and NCNFs: (a) LSV; (b) Tafel; (¢), (d) EIS.

3.2 EBEAFXIHmERENZm

TCHUE (PVERAL AR B fE AL (FfbadE
A7 V) R BK o LA, (AR 22 k) &R
nZVI@NCNFs 24 R /K45 (10 mg/L, pH{E
N7, 6h) TEREILIE 3. Hor, HAbEIEEALE
(LA N-0.8 Vi HIAL 22 ik i B 432 0 100 Hz,
HAZH-0.8 VIOV AZ & H RS A1 AH S5 .
Bl 3(a) Ao, ko s 25 2F T 0l 25 B 2R R B
HE (73%, 94.7 mg/g) & FHN T1H AL (26%,
23.7 mg/g) ML (9%, 7.5 mg/g).

IeAh, AR Bk s B A SR R LB )
Yo WI3hA, BRI AR I B Ak ik
(2.5 mg-L-"-h)>H 1k 2248 B 47 7% (1.0 mg-L-'-h")>
FRASIAE (0.1 mg-L'-hYy. [N, 3F—25 % A
— GFAHE B 7 AR A B 3 B A A 7 5%
N nZVI@NCNFs 2 4l 2 7K o 4l 9 25 7 1 30
TR BEFUG SRR, R EFMAET, 24

Bl 1 2 A B VA HE R 73 AT nZVI@NCNF's 25 B
B PRI RE T 7R E AL R R R FAE I AR T
nZVI@NCNFs 2= bRl 230 R i Wk = 203)) )1
FRE (R2=0.99), KB H AL 2=

X IH B TG HL 254 R, nZVI@NCNFs (1)
TR WAL AR, BAE KRS
T 5B B 5w SRR T IR R AL, 2B
SOt £ O B BT S B AT R AL,
() H 3 (2 Al 1t 29 - Im A2 B0, BhIEES A R
W bR B FRIR SR, Bl 2B R A BT, (Hl T
WS TR AR, BB 7 5 HoAh B BH &1
ZIEAFESE G R R, AL E B AEK AT
AR F A B BH B 7 5 H% nZVI@NCNFs 35 P47
JR O NEP TP QL =N (VA NP R VAR = SR
BH S 7 B, BRI MR A, Bt 75
nZVI@NCNFs b [{J—OH ¥r 45 &, LA s
PRI R PTAR, 185 7 4l 2 prger. 19200,



34

ARG 2L AE IR TR RIS A BRI LT Y e AL 22 ki 70 5 R K v )l

185

(b)

12 1.0
10} s
0.6
S8 )
2 g 04t
~© i .
g £02 R*=0.99
S 4k <
0F
physicochemical adsorption physicochemical adsorption
2F Electrochem@cal potentiostatic 0,2 Electrochemical potentiostatic
Electrochemical pulse Electrochemical pulse
0 1 ! L 1 L 1 L 0.4 1 1 1 1 1 1
0 1 2 3 4 5 6 1 2 3 4 5 6
Time(h) Time (h)

B3 AR AL T SO0 B 25 BRF AL (a) BIVR BERR N [H) 2L 8] (b) HE AU A

Figure 3 The influence of different electrocatalytic methods on uranium removal efficiency: (a) Uranium concentration

versus time diagram; (b) Pseudo-second-order fitting diagram.
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Figure 5 The effect of different initial uranium concentrations on uranium removal efficiency: (a) Time dependent graph of

uranium concentration; (b) EIS.
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15 cycles.
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Figure 7 (a) XRD pattern of nZVI@NCNFs after 6 h of uranium extraction; (b) XPS survey spectra of nZVI@NCNFs before
and after 6 h of uranium extraction; (c)(d) Fe 2p and U 4f spectra after 6 h of uranium extraction for nZVI@NCNFs.
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Research paper

Separation of Uranium from Wastewater by Electrochemical Pulsing with
Nano Zero-Valent Iron on Nitrogen Doped Carbon Nanofibers

ZOU Jing-lan, LIAN Zi-xin, HUA Yi-long *
(School of Resource Environment and Safety Engineering, University of South China, Hengyang 421001, China)

Abstract Nano-zero-valent iron (nZVI) is an excellent uranium adsorbent due to its outstanding reactivity,
selectivity, and tunable functionalizational structure. However, the reactive sites of nZVI particle will be occupied
and oxidized by co-existed ions which short its longevity during the treatment of uranium mining wastewater. To
address these issues, we encompassed nZVI with nitrogen doped carbon fibers (nZVI@NCNFs) and optimize the
parameters of the pulse electrocatalytic method to boost the reactivity of nZVI. The results show that
nZVI@NCNFs exhibited remarkable resistance to oxidation and enhanced stability. For example, nZVI@NCNFs
performed high uranium extraction reactivity at 100 Hz within the voltage range -0.8 V and 0 V. Under the
optimized pulse electrocatalytic parameters condition, 95% uranium was immobilized by nZVI@NCNFs within
6 h, which was three or six times higher than that of the constant potential electrochemical method or the
physicochemical adsorption processes, respectively. Furthermore, the uranium adsorption capacity by
nZVI@NCNFs was 729 mg/g after 15 cycles. This study provides a valuable reference for the recovery of other
metal resources.
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