W43k 56 o5 TR Vol.43 No.6
20254 6 H Environmental Engineering Jun. 2025

DOI:10. 13205/j. hjge. 202506013

XEEAE X, B . vGO/Fe(0) & A 44 BE A il 45 B LS Cr( VD) IR B ALELLT]. R85 TR ,2025,43(6) : 127-137.

LIU Z N, LIU W, LIAO S. Preparation of rtGO/Fe(0) composite material and its adsorption mechanism for Cr( VI ) [J]. Environmental
Engineering,2025,43(6):127-137.

rGO/Fe(0) & &4 4+ 649 #) & & H 3t Cr( V1) &9 & Fiy AL 22

MU S U . S

(VU LR R Mot 5 3R 3% 2 B, P % 710054)

O OE:XRAMA N (NaBH,) B E T Z2H(GO) 5 Fe( 11 )i & %] & rGO/Fe(0) & A A #H, PL Cr( V)M 8L K 4 #F %
3t %, & il SEM . XPS.FT-IR .XRD % BET & 4E # R 3t rGO/Fe(0) 3 AT 0 W 48 4y 4L 0k T R AE 0 47, S5 &R M 30 % .
M A Ay S A AR & A T rGO/Fe(0) At Cr( VI) B9 MY 38 JR 1 f RALFE . 4 R & ¥ :xGO/Fe(0) M 4 rGO By
& AR (20.03 mY/g)# & T 111. 1%, 3L (0. 08 em™/g) ¥ & T 162.5%, 7.2 (16. 45 nm) & & T 21. 7%. 1GO/Fe(0)
F Cr( VD) WM R & Cr(T) J5 3 vGO Bl & £ & T, Fl & 3 4 Cr( D4 B ® F o pH=3 8 ,rGO/Fe(0) 3t Cr( VI) #Y
F % EH28.75 mglg, L JEE K 23.91 me/g, A F 8 Cr(I1) % 11. 54 mg/L. rGO/Fe(0) % & Cr( VI) B £ EHLHE 4
w5 R AR R A AR R . rGO/Fe(0) AT Cr(VI) B9 2= W 2 4 57. 5%, 3 % 3 J& KL dk & 4 83. 2%, W W1 1GO/Fe(0)
F B Cr(VI)th £ ZAE )RR M, B i Fe(0) 3 & AR Fe( 1) A Fe( ). & 3 Fl F 48 F % ¥ ,rGO/Fe(0) % 18 31 4 K
Jo st Cr(VI) & B R EAK 17. 6 8 4 2 o rGO/Fe(0) 3 L IR Cr( VI) E KB £ B & K 79. 5%,

KW :rGO/Fe(0);Cr( VI) 3 K M 3F & 5 = R HLEE 5 48 21 £ F

Preparation of rGO/Fe(0) composite material and its adsorption mechanism for Cr( VI)

LIU Zhuannian, LIU Wei", LIAO Sheng
(College of Geology and Environment, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: In this paper, Graphene oxide (GO) was reduced with Fe( Il ) using sodium borohydride (NaBH,) to prepare rGO/
Fe(0) composites. The rGO/Fe(0) composites were characterized using SEM, XPS, FT-IR, XRD, and BET characterization
techniques. The adsorption kinetics, thermodynamics, and isotherm models were used to investigate the adsorption-reduction
performance of rtGO/Fe(0) on Cr( VI) and the mechanism. The adsorption-reduction performance of Cr( VI ) by the rGO/Fe
(0) composite was investigated by combining adsorption kinetics, thermodynamics, and isotherm models. The results showed
that the specific surface area (20.03 m*/g) of tGO/Fe(0) increased by 111.1%, the pore volume (0.08 ¢cm’/g) increased by
162.5%, and the pore size (16.45 nm) increased by 21.7% compared to that of tGO. The rGO/Fe(0) adsorbed and reduced
Cr(VI) to Cr(Il), which was immobilized on the surface by rGO, and the remaining portion of Cr( Il ) diffused into solution.
At pH=3, the removal of Cr( VI ) by rGO/Fe (0) was 28.75 mg/g, of which 23.91 mg/g was reduced, and the Cr( Il )
concentration in the solution was 11.54 mg/L. Electrostatic attraction, reduction and complexation are the main mechanisms of
Cr( VI) removal by tGO/Fe(0). The removal efficiency of Cr( VI) by rGO/Fe(0) was 57.5%, of which the contribution of the
reduction reaction was 83.2%, indicating that the main mechanism of Cr( VI ) removal by rGO/Fe (0) was the reduction

reaction, while Fe(0) was oxidized to Fe( Il ) and Fe(Ill ). The recycling results showed a 17.6 percentage points reduction in
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Cr(VI) removal by rGO/Fe(0) after four reuse cycles. tGO/Fe(0) removed 79.5 % of Cr( VI) from the actual effluent.
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Table 3 Parameters related to adsorption kinetic modeling
D2 3 ) 2 AR 4 gl J1
o A o fomele) — Hh— 3 Sy A : — L2 sl Iy A A A :
k /(min™") qM/(mg/g) r k,/min qrvr}mg/g) r
rGO/Fe(0) 14.4 0.0348 4.48 0919 0.0233 14.6 0.999
rGO 6.65 0.0226 0.680 0.625 0.1199 6.65 0.999
00r x5 WMMEERZHEXSH
= rGO/Fe(0) ® rGO
ook Table 5 Parameters related to adsorption isotherms
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04F gz B 1 Q' , '
- b/AL/mg) R K, 1/n R
=) 06l (mg/g)
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12 . ; : ; (14) 2R
0.0030 0.0031 0.0032 0.0033 0.0034
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Figure 9 Adsorption thermodynamic model
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Table 6 Comparison results of adsorption performance
mirbrk PR, RO
(mg/L) (mglg)
rGO/Fe(0) 50 0.2 14.4 2 5'e
GO 50 0.2 6.65 A3
Fe/C 10 2.0 0.146 [43]
Za AR AL N A 25 0.2 1.013 [44]
FhFF
Ty A TR e 0 4 ¢ 50 0.6 7.933 [45]
T R 3k Rk K 100 36.4 0.412 [46]
B AR 20 0.1 <5 [47]
R 25 0.1 <5 [48]
358 5 2.0 0.554 [49]
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Figure 14  Adsorption—-reduction mechanism
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