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Experimental study on treatment of cyanide wastewater using three—

dimensional coal-based adsorption material as electrode
LIU Qiaoni
(Xi“an Research Institute of China Coal Technology & Engineering Group Corp,Xi‘an 710054 ,China)
Abstract: At present,the rapid development of mineral industry, metal industry, electronic equipment manufacturing and other industries
has led to a sharp increase in the output of industrial wastewater. A variety of toxic ions( such as chromium, cadmium, arsenic,etc. ) and
precious metals such as zinc,nickel and gold in wastewater, especially CNT,SCN™,CN™ produced in the process of gold extraction by cya-
nidation , are harmful and so the harmless management must be carried out. In order to solve the pollution problem of a large number of
harmful ions in cyanide wastewater and improve the treatment efficiency of cyanide wastewater,the wastewater treatment method of three—
dimensional coal-based electrode was explored. The self-made three—dimensional coal-based electrodes were mainly composed of anion,
anode and activated carbon particles. The variation of Zn>*,CN, in cyanide wastewater was observed with voltage and treatment time as var-
iables. The results show that the removal rates of Zn’* and CN, ions are in agreement with the Lagergren first—order kinetic model. With the
long—term and continuous use of coal-based electrodes , the experimental results show that the removal rates of CN,,Cu**,Zn** ,CN” and
SCN™ are 93.74% ,97.28% ,95.22% ,95.13% and 97.05% respectively. With the increase of coal-based electrodes recycling times, the re-
moval rate of harmful ions in each wastewater decreases slightly. After six cycles, the removal rates of CN,,Cu**,7Zn** ,CN"and SCN™ are
92.17% ,94.65% ,92.67% ,90.14% ,97.02% . When the voltage is increased ,the removal rate of harmful ions does not change with the ad-
sorption saturation of the electrode plate itself, and the coal —based electrode can be reused. Coal —based three — dimensional electrode
equipment can be used for industrial waste liquid removal with simplicity,low consumption and high efficiency,which is worth of promotion.
Key words : three—dimensional coal—based electrode ;activated carbon particle ;removal rule of Zn*"and CN; ;adsorption saturation ; cyanide

wastewater
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Table 1 Concentration of main harmful components

in cyanide wastewatermg mg/L

CNy CN~ Cu?* Zn* SCN~ Fe

1727.38  366.52 546.91 463.22 270. 56 46. 31
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Cu(CN)Y/Cu(CN)T K#EE Zn(CN)YT A BT
B TFWEYRK, 50k 546.91 mg/L 5
463.22 mg/L, #5 Fe(CN)¢ /Fe(CN) . &A1
e BEFFRTHLAIG
1.2 KEAHZE
1.2.1 AR R &

3B A A B 8 ¢ PR ALFR I 2 ¢ IR G Y
A1 MEBEFIK L g, HA A E AR £T-5)
JE R AL BB (25 ~30 MPa) |, B i 750 1) b
FECE Sk, il T2k 820 °C .30 min, B4
BN EZEBCH | A 15% () HNO, % 1% 1k
10 ~12 h, KB F/KPEZE pH =7, A T4 31T
TR
1.2.2 RAEALAE

# 50 mL FALE K FEILA 100 mL BEbrH | DLERE
LR SR B FEARE , 4 St 402 A HE R FEL TR TE A
PR BA L BH H BT A7 47 AT R TR AR AR R BE R
15 mm , AR T 115 9 1T 2 B (IRT 1) o K3 1 e in
WA 2 N I ooy 7 ol SR R U 1l WA BT 71 = SO
AMINERL T, ¢ BE 5 R A0 A P RS e ORS00 38 B 7 ik
B IR R R R W E e A KRR
PRI IR F B AR I P R B R AR, BN VEOK Y
pH=7,

153



www.chinacaj.net

2019 4F45 4 1) & % B H K 525 %
He 1.4 BERESERIKR
MRk R R AL R PRIE AR AR I BE A 15 mm , S HLTE 4
e e _ VISR T 4 g, 75 = 4 B S 7 o A L5
- BRI S b W 5 0 S B B S 0
~ F’W@W‘é% o0 feBK I J i Fok oL i, T A28 6 3K,
o T o
s i o 2 HEERSHH

1 WEZ AR RAERNEAEE
Fig. 1 Coal-based three—dimensional electrode equipment
for Cyanide Wastewater Treatment
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Table 2 Fitting parameters of Zn’* adsorption kinetics

W Bk (IR ) / — g 1% it 3 AL
MBE/V 1
(mg- L") k, /107 R q./(mg - L") ky /1072 R: g./(mg- L")
0 102. 1 -8.8 0.901 6 102. 414 7 0.419 0.610 7 108. 726 7
1 164. 6 -16.7 0.908 9 168.938 9 0.210 0.4755 179. 848 3
2 215.5 -22.2 0.968 5 216.435 3 0.250 0.910 3 225.408 5
3 381.3 -66. 5 0.926 9 367.723 7 0. 141 0.8375 409. 303 2
4 432.1 -105.3 0.965 7 432.028 4 0.153 0.9355 453.836 3
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Fig. 3 Effect of voltage on removal of CN,
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Table 3 Fitting parameters of CN, adsorption kinetics

% B (AR AH) / —RH N ZHE I
MRV

(mg+ L") k, /1072 R q./(mg - L) ky/1074 R3 q./(mg - L")
0 297.1 0. 07 0.932 2 320.813 7 4.386 5 0.111 4 340.816 0
1 567.3 0.15 0.9323 633.616 4 -3.9276 0. 064 2 697.257 6
2 729.3 0. 20 0.929 7 800. 582 3 -1.256 5 0.2156 885.729 5
3 1593.5 0. 88 0.945 1 1 665.358 0 0.972 7 0.073 0 1833.224 0
4 1674.7 1.07 0.927 6 1 688.311 0 3.5324 0. 863 7 1797.413 0
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Table 4 Experimental results of coal-based electrodes reuse
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