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Recovery of Copper, Reuse of TiO,, and Assessment of Acute Toxicity in the Photocatalytic

Oxidation of Cu(ll)-EDTA

Jae-Kyu Yang - BongJong Choi - Seung:Mok Lee'

School of Civil and Environmental Engineering, Kwandong University

ABSTRACT : The purpose of this study was to determine feasibility of application of regenerated or recycled TiO; on the successive treatment
of Cu(I)-EDTA. The recovery of copper, the reuse of TiO; and the assessment of acute toxicity was studied in the total eight successive
photocatalytic reactions. Aqueous solution of 10* M Cu(I}-EDTA was treated using an illuminated TiO; at pH 6 in a circulating reactor. Two
different procedures were applied in the reuse of TiOs: i) recycle of TiO; without acid wash ii) regeneration of TiO, with acid wash to
remove adsorbed copper in a previous experiment. The averaged decomplexation rate constant(k'es) of Cu(ID)-EDTA in recycle of TiO:
without acid wash was approximately 45% less than that in regeneration of TiO, with acid wash. Removal of Cu(ll) was near complete
after 180 minutes in the total eight successive photocatalytic reactions using the regenerated TiO, after acid wash. In contrast, removal of
Cu(Il) was minimum at total fifth successive photocatalytic oxidation using the recycled TiO: without acid wash. The recovered TiO, was
approximately 86% in average in each procedure. The recovered Cu(ll) was 67.9% in average. The acute relative toxicity of the treated
water rapidly declined at an initial reaction time up to 60 minutes but little declination was observed after 60 minutes due to little degradation
of DOC. Relative toxicity of treated water using the recycled TiO; without acid wash was some what well correlated with the conceniration
of dissolved Cu(Il). From this work, it is suggested that Cu(I)-EDTA can be effectively treated using an integrated cyclic photocatalytlc
oxidation with recovery of TiO: and Cu(Il).
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Fig. 3. Photocatalytic oxidation of Cu(I[)-EDTA with reuse of
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Table 1. The observed rate constant(K'as) on the PCO of Cu(Il)-
EDTA with reused TiOx(no acid treatment)-8
trials(successive runs)

Run Components K'ops(min™) R® |Recovery(%)
- Cu(i)-EDTA (4.1£0.5)x107{ 0.98 }
its
Recovered mass of TiO: - - 87.4
Cu(l)-EDTA 3.0x107  }0.98
Second -
Recovered mass of TiOz - - 86.3
Cu(ll)-EDTA 24x107  {0.96 -
Third -
Recovered mass of TiO - - 89.2
Cu(I))-EDTA 23x10% 1097 -
Fourth -
Recovered mass of TiO» - - 83.6
, Cu(I}-EDTA 21x107 095 -
Fifth -
Recovered mass of TiO» - - 88.3
) Cu(J1)-EDTA 26x10% 1096 -
Sixth -
Recovered mass of TiO: - - 84.7
Cu(II}-EDTA 1.9%107 099 -
Seventh -
Recovered mass of TiOz - - 85.7
i Cu(l)-EDTA 24x10% {098 -
Eighth -

Recovered mass of TiO - - 83.8
Average Cu(I)-EDTA (2.4£0.4)x107%] - y
(2nd to 8th)ﬂ(ecovered mass of TiO, - - 86.1x2.1
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Fig. 4. Photocatalytic oxidation of Cu(lI)-EDTA with reuse
of TiO, (acid treatment) - 8 trials [10™ M Cu(I)-EDTA,
2 g/L TiO,, pH 6, I=3x10" M NaClO4]. Species are
represented as percent of initial added at the begin-
ning of each trial (a) Cu(1)-EDTA, (b) Cu(ll).

Table 2. The observed rate constant(k'sss) on the PCO of
Cu(Il)-EDTA with reused TiO; (acid treatment)-8 trials
(successive runs)

Run _I Components Kas(min) | R® [Recovery(%)
F," Cu(1)}-EDTA (4.120.5)x107 0.97 -
irst
Recovered mass of TiO; - - 893
Cu(ll)-EDTA 5.1x107  |0.98 -
Second -
Recovered mass of TiO: - - 84.5
) Cu(l}-EDTA 3.9x107 0.9 .
Third
Recovered mass of TiO; - - 88.1
Cu(Il)-EDTA 3.9x107 1099 -
Fourth
Recovered mass of TiO, - - 86.3
) Cu(Il)-EDTA 3.8x107 - 0.99 -
Fifth -
Recovered mass of TiO» - - 85.9
_ Cu(I)}-EDTA 24x107 1098 -
Sixth
Recovered mass of TiD, - - 85.5
Cu(ID)-EDTA 2.9x107 0.98 -
Seventh -
Recovered mass of TiO» - - 84.4
, Cu(l)-EDTA 2.8x107 0.9 -
Eighth -
Recovered mass of TiO- - - 84.1
Average Cu(I-EDTA (3.5¢09)x10% - | -
(2" 10 8")| Recovered mass of TiO; - - L 86.0£1.9




Cu(l)-EDTA =5 Ashtgel X 728, Tio, AAHE 2 AHals

Table 3. The recovery (%) of Cu from the PCO of Cu(Il)-
EDTA with reused TiO, (acid treatment)-8 trials
(successive runs)

Run Components Cu (mg/L)ﬁecovery (%)
Recovered Cu 461 | T2
First Lost Cu(sampling) 0.06 T 1.0
Lost Cu(ﬁltrationﬂransfer)r 173 | 27.5
Recovered Cu r 4.16 66.0
Second L Lost Cu(sampling) ‘ 0.08 1.3
. T
Lost Cu(filtration+transfer) 2.16 34.3
Recovered Cu 429 68.1
Thid | Lost Cu(sampling) 006 | 1.0
Lost Cu(filtration+transfer) 2.05 32.5
Recovered Cu 4.03 f 64.0
Fourth Lost Cu(sampling) 0.08 ( 1.3
Lost Cuffiltration+transfer) 2.29 L 36.3
Recovered Cu 4.29 68.1
Fifth Lost Cu(sampling) 0.06 1.0
Lost Cu(filtration+transfer) 2.05 32.5
Recovered Cu 4.35 69.0
Sixth Lost Cu(sampling) 0.07 L1
—
Lost Cugfiltration+transfer) 1.98 314
Recovered Cu 4.10 65.1
Seventh Lost Cu(sampling) 0.07 L1
Lost Cu(filtration+transfer) 223 354
Recovered Cu 4.40 69.8
Eighth Lost Cu(sampling) 0.07 1.1
Lost Cu(filtration+transfer) 2.07 32.9
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Fig. 5. Relative reduction (%) for acute toxicity of Cu(ID)-
EDTA on the photocatalytic oxidation of Cu(II)-EDTA
(a) acid treatment (b) no acid treatment.
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