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Table 1 XRF analysis results of copper slag
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Fig. 1 XRD pattern of copper slag
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Fig. 2 SEM image of copper slag
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Fig. 3 Effect of calcination temperature on removal of Cr( VI)

by micro — nano — iron
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Fig. 4 Effect of calcination time on the removal of Cr( VI) by
micro — nano iron
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Fig. 5 Effect of coal dosage on the removal of Cr( VI) by micro
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Fig. 6 SEM images and EDS results of micro — nano iron pre-

pared under optimal conditions
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Fig. 7 Effect of micro — nano iron dosage on the removal rate of

Cr(VI)
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of Cr(VI)
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Fig. 11 XRD pattern of micro — nano iron before and after reac-
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X

10
kev

B 12 5 Ce( VD) KRG AR B SEM K FI EDS 43
Hrék

Fig. 12 SEM image and EDS analysis result of micro — nano iron
after reaction with Cr( VI)

3 it

(1) 7E— 5 0 Bl PN 42 w5 s o TR JBE L ks J5 b i) 0
FHEA TR LB Cr(VI) |, 348 K8 00 B AR 1
AR PRI 1150 °C R 25% |, S5 e
i [E] 4 40 min,

(2) $R e T oK ik P o 0 KL BE , R AR R 7K W
I pH, YA 8 Cr(VI) 1 L BRE . TERAN K Bk &
F 1 g/LJEIKIR R 27 °C Wit pH g 3 .Cr(VI) kA2
10 mg/L ({2544 R, )R BE 2.5 min J5 B ] 2245 100%
1y Cr(VI)

(3) JefE 251 F il & A R Bk 2 2 LA, K
TR G ORI AN PRI o3 A1 76 ff R R AL
[ 5 Cr(VD) NG, 4% Cr(VD) &5k Cr( ) , IFIE
%2R

B2k

[1] GORAI B, JANA R K, PREMCHAND. Characteristics and utilisation of
copper slag — a review [ ] ]. Resources, Conservation and Recycling,
2003, 39(4): 299 -313.

(2] BB, £BR, 55 PRIEZEVS X H A 25 S ML RE S A PR A
[I]. w74 51, 2019,39(3) .75 - 80.

[3] KIM M S, PIGGOTT E, ZRINYI N, et al. Reduction of chlorendic acid

N~

i

iﬂ‘m

by zero — valent iron; Kinetics, products, and pathways[J]. Journal of
Hazardous Materials, 2020, 384 :121269.
[4] CHENG R, LI G, SHI L, et al. The mechanism for bacteriophage f2 re-
moval by nanoscale zero — valent iron[ J]. Water Research, 2016, 105
429 -435.
[5] XIE P, ZHANG L, CHEN J, et al. Enhanced degradation of organic
contaminants by zero — valent iron/sulfite process under simulated sun-
light irradiation[ J]. Water Research, 2019,149.169 - 178.
[6] SUN Y, LIJ, HUANG T, et al. The influences of iron characteristics,
operating conditions and solution chemistry on contaminants removal by
zero — valent iron; A review[J]. Water Research, 2016, 100277 -
295.
[7] LIU Z, DONG S, ZOU D, et al. Electrochemically mediated nitrate re-
duction on nanoconfined zerovalent iron; Properties and mechanism[ J].
Water Research, 2020, 173.115596.
[8] RONAVARI A, BALAZS M, TOLMACSOV P, et al. Impact of the mor-
phology and reactivity of nanoscale zero — valent iron (NZVI) on dechlo-
rinating bacteria[ J]. Water research, 2016, 95,165 - 173.
[9] ZOU Y, WANG X, KHAN A, et al. Environmental remediation and ap-
plication of nanoscale zero — valent iron and its composites for the removal
of heavy metal ions: a review[ J]. Environmental Science & Technology ,
2016, 50(14) :7290 - 7304.
[10] #F&, BB R 4. A oy i PRt 10 SRS o — ik 126 [ Bk O AT 5
[J]. 5 R ,2017,37(1) :89 -91.

[11] kR, MRS B, 55 Sk HE IR B R G 54 7 L2 1
BT PR (A ARBIERR) ,2017,48(10) 12565 - 2571.

(127 SKBUR, £ WA, 5. S i A T 10 JRU il 7 v i Bk T
AR Y] ANERIIFIY 2241 ,2020,32(4) :311 - 321.

[13] LAI B, ZHANG Y, CHEN Z, et al. Removal of p — nitrophenol ( PNP)
in aqueous solution by the micron — scale iron - copper (Fe/Cu) bime-
tallic particles[ J]. Applied Catalysis B: Environmental, 2014, 144
816 - 830.



53 WG, A5 s e o] 2 F LAk R R S AR AR A Bk S L BREK R i Cr(VI) 45 -

[14] PETALA E, DIMOS K, DOUVALIS A, et al. Nanoscale zero — valent wastewater by nanoscale zero — valent iron particles supported on multi-
iron supported on mesoporous silica: Characterization and reactivity for walled carbon nanotubes[ J]. Chemosphere, 2011, 85 (7). 1204 -
Cr('VI) removal from aqueous solution[ J]. Journal of Hazardous Mate- 1209.
rials, 2013, 261 . 295 - 306. [17] ZHAO M, ZHANG C, YANG X, et al. Preparation of highly — conduc-

[15] MOHAN D, PITTMAN C U. Activated carbons and low cost adsorbents tive pyrogenic carbon — supported zero — valent iron for enhanced Cr
for remediation of tri — and hexavalent chromium from water[ J]. Jour- (VI) reduction [ J]. Journal of Hazardous Materials, 2020, 396
nal of Hazardous Materials, 2006, 137(2) . 762 -811. 122712.

[16] LV X, XU J, JIANG G, et al. Removal of chromium ( VI) from

Preparation of Porous Silicate Supported Micro — nano ZVI from Copper Slag
and Its Application for Removing Cr( VI) From Wastwater
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Abstract ; In this study, copper slag was treated by carbothermal reduction to prepare of porous silicate supported micro —
nano ZVI (micro — nano iron). The effects of roasting conditions and degradation conditions on the performance of micro
—nano iron for removing Cr( VI) from wastewater were investigated, and the reaction mechanisms are studied. Results
showed that the micro — nano iron prepared under the conditions of calcination temperature of 1 150 °C | calcination time of
40 min, and coal dosage of 25% presented the best performance for removing Cr( VI). Scanning electron microscopy
(SEM) and energy — dispersive spectroscopy ( EDS) showed that copper slag forms porous structure after reduction roast-
ing, and a large number of nano - sized to micro — sized ZVI particles were generated on the surface of silicate matrix
hole. The Cr( VI) removal process was enhanced by increasing the micro — nano iron dosage and solution temperature,
and decreasing the initial pH of the solution. The mechanism analysis shows that the micro — nano iron and Cr( VI) have
undergone an oxidation — reduction reaction, and Cr( VI)was reduced to Cr( Il ) and mineralized into chromite.

Key words: copper slag; carbothermal reduction; micro — nano iron; hexavalent chromium
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