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Mzl ol dshe ARl ANERE o4 H & FaEIed B 712ATE AAEAT Zn, Ni, Cu, B Fed
F57F 200 mg/Lgl Z4e) sl wEu) HrFES wslele] AEe vl 7 F59] 98% E&S 42 HEM HUERR Cu
o} Fe ®4= :2% o1, Zn H° 3% 14, Ni Hl4 :7% o)de)ich. Edt #3dstd Zuj2A] Zn, Ni, Cu ¥ Fe 949 98% ©]
2 BF £ gle A7) ¥ pHE Ni: 106 ©)4, Cu: 8.0 ©14, Fe:6.5 o4, Zn: 85 oldolint. ulehx #HAlsld ZHojel o
3 He F 595 Iae HE 0 kRl oF Ao F wiFliFelx, 7t F&9 slelld pHold HEue 5473
(pH 3.0) o14] pHEflME Fhol o] AEu) Brolr BelFate] ofs] 4% sisgc.

Abstract

A basic study on the recovery of heavy metals such as Zn, Ni, Cu and Fe ions from wastewater was carried out with the spent
iron oxide catalyst, which was used in the Styrene Monomer(SM) production company. The heavy metals could be recovered
more than 98% with the spent iron oxide catalyst. The alkaline components of the spent catalyst could be precipitated the metal
ions of the wastewater as metal hydroxides at the higher pH 10.6 in Ni, pH 8.0 in Cu, pH 6.5 in Fe, pH 8.5 in Zn. But the metal
ions are adsorbed physically on the surface of the spent catalyst in the range of the pH of the metal hydroxides and pH 3.0, which

is the isoelectric point of the iron oxide catalyst.
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Fig. 1. (a) The pH of filtrate, (b) metals ion concentration of filtrate depending on the added wt.% of the spent iron oxide catalyst

nto the wastewater.
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Fig. 2. The pH of filtrate(a), and varions metals concentration of filtrate depending on the initial metal concentration with spent

catalyst at pH 1.0.

12
(a)
10
L 8-
54
% 6
I 4. —&- Zn (pH2)
s -2 Ni (pH2)
~t—~ Cu {pH2}
2 —~x— Fe (pHZ)
0 - BN )
0 100 200 300 400 500

Initial content (mg/L)

20 -

| —e-zalpH2) (b)
4 |~ Ni(pH2)
g’ 151 s Cu(pH2)
;}/ i % Fe (pHZ) r
ﬁ |
£ 10/
i J
5
£ s
G ;
© !

} e

0 . . o Y M b N
1] 100 200 300 400 500

Initial content (mg/.)

Fig. 3. The pH of filtrate(a), and various metals concentration of filtrate depending on the initial metal concentration with spent

catalyst at pH 2.0.
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Fig. 4. (a) The pH of filirate, (b) metals ion concentration of filtrate depending on the initial metal concentration with spent iron

oxide catalyst at pH 3.0 wastewater.
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Fig. 5. The pH of filtrate (a), and the recovery of Ni(b) with spent iron oxide catalyst depending on the stirring time at various

rotating speeds.
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rotating speeds.

AdeeolZ®y A 139 A 23, 2004



8 B - A - ST

6.5 o130t WM HASRE Soflel] 23k 5 o2
# 2R 55 e ASe ke
o && Fo] = viFhFo), 7 F& ISER
FHHE pH ol8} AZmle] A o] pHE SN

€ 2k 3o oj27te] Bulga) o) 34Ee
o YT

4. A e

| ks S #H % Zn, Ni, Cu, 2 Fe

g 3)sl] 93 3R ge] 72xAFE 2] 34
ol2g $ie FAETE e E HES HAFA
2 A8S Ik

1. Zn, Ni, Cu, ¥ Fe %0l 5T/} 200 mg/L3]
Z}zre] Aol HAEZMHIVFE 1-7% Bl |
sHAES A%hl, 7F F49] 3|580] 98% ©192l
Zujo} Hrle Cu®t Fe #H5 2%, Zn HF : 3%,
Ni #l% :7% °]th.

2. Zn, Ni, Cu, ¥ Fe Zzt9] $AHg 27|5=E
7}7} 50~500 mg/L2 WSMAA ZF 54 IFEE A
ghl, Zns} Fe H9) pH7L 2020 A9 F4%550 &
Alglol 98% ol sl7E 7FsdIUL, Cue 97%°1Y,
Ni& 96% o142l E4&& A3t

3. A2kEtE Zo) 24 Ni, Cu 2 FeFso)es
g PAHTERE Fpo] B WSS s
et FAE=HAEE AN, 89% F 3
e HE gtelgRel g Aol F vyhE
o|3L 98% ©°)F B 4EE §99 pHE Ni:l106,
Cu:80 ¥ Fe:6592 & & Ut

Ho

—_

uY)

—

o =

10.

1

—_—

AR,
. Robinson, R.A., Stokes,

HAlel 2

2 e 2147] ZE2E0AR]Y HIEAERA
9] Yoz FYtHIL oldl ZAt=guc),

=
O

it

—

1987: gke-3d3 71, 5(1), p29.
1955: Electrolyte solutions,
Academic Press, New York, p459.

. o)E5, AAE:, AT, 1994: Membrane Journal, 4(2),

pp. 106-112.
Lee, HS., 1992: The Proceeding of The 1st Pacific
Rim Int. conf. TMS, pp. 145-149.

CEER, 2F, 1998, S A eSS FATENFE

A, A, pp71-74.

CHAA H9R, ASE, 1999: AR E3IA]| 21(12),

pp. 2373-2383,

LB, 2002: A2z w7 HA7NE PeBHAEL

#747], 1991: University of Hamburg-Harburg, Ph.D.
theses.

. Benjamin, M., and Sletten, S., 1995: Water Res., 29(10),

pp. 2376-2386.
Benjamin, M., and Vailey, R., 1996: Water Res., 30(11), pp.
2609-2620

. McHenry, M.E., and Laughlin, D.E., 2000: Acta Mater, 48,

pp. 223-228

. OlES, 29, o1$E, 2001: ATRIEH A, 10

3). pp. 23-28.

FE F R

- ST SR B 3hi)
- dA) FFAAANDTY BAATY
2 A AR A3E =

£ £ =

e FEU 3t Bt FEAb
o A AFAAALATYE QA7
o 28R A0E A3E Fx

« gt set Al
« xSty e A
« 2 33 A10d A3 Az

J. of Korean Inst. Resources Recycling Vol. 13, No. 2, 2004



