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Table 1 Main composition analysis results of

cyanide-containing wastewater

3% CN- Cu Fe Zn
p/(mg-L7")

B EY
1665.28

728.56 3459  74.01 331.61
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B4 REL F (50 mmx50 mmx 1.5 mm) FE Ry B4
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50 mmx50 mm PGS B BHAR A A1 Ti/Pe BEHAR A 43 B4R
B BEARAR SR FH R R LR . AR R T
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SN SS BRI 2 1T 2E 47 003 40, D3 ik A B AR A
F, TAER R 12 kV AT 2ZH50 0 6 mA UK IR
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Fig. 1 Removal results of CN™ and CN;
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Fig.2 Removal test results of Cu, Zn, and Fe
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Fig.3 Dynamic change of current
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CN S AR, X —FrAR MR HHE TR R &8
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15, MRS BT 0 CN IF IR Wt — 28 S L A o T
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2.2.1 XRD4Mr

Xof 52 I i B 2 10 47 XRD 204 , 435 S 41 P 4 e
o HE 405 2 i TS B B TR Z A7 AE Cu
S Fe WARFERT 06 . oy 7 T 26~43.3°(111) (YAl
I 5 AR (CuO, PDF#44-0706 ) (14 T8 .0 37 77 4544
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Fig. 5 XPS spectra of the cathode surface after 3D

electrochemical reaction
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TR FELAR E 3D FL Ak 2% SN i 14 o8 L I AR 4 21
HMETE (FTIR) A 45 SR I 6 B o R B 6 Al 1 I
VAP SN & o R N3 A U Ak N = s ]
WO L AR AR I R, 3 438 em™! Y BE G XY T O—H
AT ) A 4 41 S IS 04, 2 925 em™ T 2 856 em™ b4y
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Fig. 6 FTIR spectra of particle electrodes before and after 3D

electrochemical reaction
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HLl SEM-EDS 43 45 SR a5 7 s o Bl 7-a ~ £
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150 min I , CN" £ R F3K 5] 99.9 % , CN, % B ik
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Fig. 7 SEM-EDS analysis results of electrodes
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Treatment of cyanide-containing wastewater from gold smelting using
a 3D-SS-Ti/Pt—AC system

Yang Wei' %%, Zhang Rui'?3, Long Tao"*?, Deng Sha'*?, Yang Chao'*?, Bao Dongrun'?"
(1. School of Resources Engineering, Xi’ an University of Architecture and Technology;
2. Key Laboratory of Gold and Resources in Shaanxi Province;
3. Technology & Equipment Institute of Green Beneficiation—Metallurgy, Xi’ an University of Architecture and Technology)
Abstract: A 3D electrode system (3D-Ti/Pt—SS—AC) was constructed using modified activated carbon as particle
electrodes to treat cyanide-containing wastewater generated by a gold smelting plant. The experimental results showed
that after 150 min of reaction, the removal rates of free cyanide and total cyanide compounds reached 99.9 % and
96.04 %, respectively, while the removal rates of Cu, Fe, and Zn were 98.52 %, 99.28 %, and 91.04 %, respectively.
SEM and EDS analyses revealed significant deposition of Cu, Fe, and Zn on the cathode surface after the reaction. XRD
characterization detected characteristic diffraction peaks of Cu oxides and Fe, while XPS analysis observed characteristic
peaks of Zn 2p,, and Zn 2p,, orbitals, confirming effective metal deposition. FTIR analysis showed a decrease in
oxygen-containing functional groups on the particle electrode surface after the reaction compared with before, indicating
that these functional groups participated in the reaction process by providing active sites and enhancing catalytic
performance. This study confirms the feasibility of the 3D electrode system for the removal of cyanide and heavy metals,
providing a new approach and research method for the green purification and treatment of cyanide-containing wastewater.
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