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A Study on the Recovery of Zinc ion from Metal-Plating Wastewater
by Using Spent Catalyst
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ABSTRACT

Zinc ion could be recovered from metal plating wastewater with the spent iron oxide catalyst which was used in the plant
of Styrene Monomer(SM) production. The zinc was recovered more than 98.7% at higher than pH 2.0. The saturation mag-
netization of the spent catalyst is enough high as 59.4 emw/g to apply in the solid-liquid separation after treating the wastewater.
The mechanism of zinc recovery with the iron oxide catalyst could be a electro-chemical chemical adsorption at pH 3.0~8.5,
and a precipitation as Zn(OH), at higher than pH 8.5.
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Table 1. The chemical composition of spent iron oxide catalyst
Components Ce | Mg | Ca | Mo | K,O |Fe;04
Composition, (%) | 7.37 | 1.06 | 1.22 | 1.41 | 8.44 | 75-76
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Fig. 1. X-ray diffraction pattern of spent iron oxide catalyst.
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Fig. 2. Hysteresis curve of spent iron oxide catalyst.
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Fig. 3. (a) SEM Photographs of spent catalyst pellet, and (b)
powder.
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Fig. 4. Zetapotential of spent iron oxide catalyst.
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Fig. 5. (a) Recovery of Zn and Zn concentration of filtrate,
and (b) pH of filtrate vs. addition of spent catalyst.
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Fig. 6. Recovery of Zn from synthetic wastewater with spent
catalyst according to the initial Zn concentrations at
various pH.
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Fig. 7. The pH variations of filtrate after treating wastewater
with spent catalyst according to the initial Zn
concentrations.
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Fig. 8. The pH of wastewater, and Zn recovery vs. agitation
time at various speeds.

Fig. 8 oA Bi= w9} o] kT 50 pmolA Zn
34g 99.7% ©)F T fslels IWAlE 20%
Follom, olm FH9| pHE 9.09& & & Ao
IHET 60 rpmoll e He] pHZE 9.00] € wi7lA]
o] AR gRo] AQEQlon ofu ofds|g-go]
98.9% ©lYtt. EHFEE 70 pmEEHE kAR £ |
B ool He] pHE 900102 Zn 358°] 99%
ool el wRMEEE HEtAIA U7 w
2} Wals He] pHY o}ASl-g-E B o] Azts)
A, H4=2] pHY 9.0 ool Zn IFEL 99% ©)
A48 It Zn-8N¥9] Eh & pH diagram®lA pH
9.0& Zn(OH), #4e] A&=E pH 8.5H; 7t =
< pHYE & & 3ok

222 sk FEufel ojg #HF ofdole] 3
FHAINEE F2 dAFule] Ut YRR Zn
(OH),2] el Jsl dolubAinl, Fig 40} Zo|
Zajo] M7t pH 3.00140le -2 sEERE pH
3.0~8.5 HHe e Zn? o]23 FA1E Fato] dojit
o Azt A171H FHE HEae) vlEEe] 2
A 7] el Fekgz HAroAe F vizhigeleta
AztE, 2w dgadMe F2et ddo] EgE
FHEelv F2 ZHl o3 At Azt

4.4 E

2B}l =1 (Styrene Monomer)d| 20l AH8-¥ Ala}
A AZE =395F ol It 048]
o thga e AES A

1. Akskd #HEne] 3 2442 magnetiteo]™, FlZn)
9] E3AEE 594 emw/gl B WA TF A1
HhHel ofs] yHE=]rt 7hE sl

2. Akskd #Eufe] AL pH 3.00]t}

3. oA PAH el 5% 4EHE HENE AH7isl
oldo] & Sralslg, efdel® 50~500 mg/L
HAoA Fxe] F3e HY gt

4. pH 1.0%] #Hlg= ofd F4-8o| 16% o5t A
Z38t9.014, pH 2.0 oldelM e olds=d
el 98.7% <) 3]st

5. Akskd wFolel| o3t #H5F oldlo] 9] Hepw
7M1&L pH 3.0~8.5 EolAME #lEa) EolA
Zn** o] 23} A71H F3}olH, pH 8.5 ool
Zn(OH),2] F7oletal Ajz}sic).

6. 44714 FHL AZF09] v EHA o] 24 m¥Ygo

eelEsl A 103 Al 3%, 2001



28 FHW - REE - TR

2 A7 7] dgol ks o Hese 2383 (1999).
Wrhzols, 1% Ee] H4oMs EH3 A 8 M. Kiyama:Bull. Chem. Jpn, 51, 134 (1978).
o] £39 wFyZo} =7 Al 8 34w 9. (51];;}7)1 : University of Hamburg-Harburg, Ph.D. theses,
1).
7 Az
L . 10. M. Benjamin, S. Sletten : Wat. Res. 29, 10, 2376-2386
(1995).
HAR 2 11. M. Benjamin, R. Vailey : Wat. Res. 30, 11, 2609-2620
(1996).
o] =22 AFriEN- 21 C ZEEo] AlY -~ 234)7) 12. Y. Suzuki, K. shirasuka, S. Morinaga and T. Hara:
2 8L /S ARe] A st AFHYS Disposal for waste fluid of Chromic/Phosphoric Acids

Gypsum and Lime, 21 (1988).
_ _ 13. K. N. Han : Geochemistry and extraction of metals from
QEE:‘_— ocean floor manganese nodules, Ph. D theses, University
of California, Berkeley (1971).
1. kW3 5F, 3, 8, 31-35 (1986).
2. AAA sEEAH 71E, 5, 1, 29 (1987).
3. R. A. Robinson : Stokes, Electrolyte solutions, Academic
Press, New York, 459 (1955).
4. ol&g=, AAE, AFA) : Membrane Jounal, 4, 2, 106-112

B H B

- FROSE $AT 8 A}

(1994). - FEUSw gATe FeAL
5. H. S. Lee : The Ist Pacific Rim Int. Cof., TMS, 145-149 «d A2 AAYATY AT
(1992).

6. 939, =3 ARV EASSURE=ER,
AZ, 71-74 (1998).
7. YA, H9A, AT A EIEIA, 21, 12, 2373-

- Aghea B8k} olea
- QYT B} olstaial
- ¥ Fdvstm sl s

- olsteleh st ol shat
- QAT oAb

- SpckfetE F okt

- @A BFAARADTE AYATY

J. of Korean Inst. Resources Recycling Vol. 10, No. 3, 2001



