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Abstract : This study reports on the efficiency of cleaning enameled magnet wire using a sulfuric acid
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H>SO,4 and removal of dissolved organic material using hydrogen peroxide H,O, and nitric acid HNO3
at 80 C. The method involves the addition of pure H.SO4 and H,O, or HNO;. Layers of enameled
organic material were dissolved by 90% H>SO, and the solution was maintained as 35% H,O, or 60%
HNOs. H,O; content in aqueous H,O, was maintained as 8.8 : 1.0. An initial concentration of H>SO4
in dissolution conditions was accomplished within 15 min, with a stripping time of about 2 h. The
concentrations of H,O, and HNOjs in the processing bath were relatively low, but sufficient enough to
produce an effective amount of power in the bath for the removal of the enamel material. The cleaning
effect of enameled organic material involves the dehydration by H.SO4 and the oxidation by H,O, or
HNO;
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Cu + H,SO4 + H,O, — CuSO4 + 2H,0 -—-----—-- (2)
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Table 1. Weight loss of enamel stripping
Weight loss (%)

Diameter (mm) Before (g) After (g)

0.3 0.035 0.033 5.79
0.8 0.347 0.342 1.40
1.3 0.655 0.642 1.93
1.4 1.005 0.990 1.54
25 2.279 2.251 1.23
2.6 5.223 5.186 0.71

22, ofLizo| Bhel HABe| SMEA
22.1. ofLi®A 9l 52 & CODw 2
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Chemicals Co.9] Y7 Nay(:0s; A3} Shinyo Pure
Chemicals Co.2] 93 KMnO, & AH&sle Agsdch
1247&4,]. oﬂ],]_uﬂ EAL,] 217:10] 1.0 mm o]}\l-v,] ﬁT

CODwmy/g2 4.64~5.60°]1, A7o] 1.0 mm °J&tYd 7
% CODwy/g < 8.60~ 9004 & YEisith 5442
IZ Table 29 JERNATH
Table 2. Organic material concentration of waste
stripping H,SO4 solution
Diameter (mm) Weight (g) CODwm, (mg/L) CODm/g
500 2,320 4.64
> 1 1,000 5,500 5.50
2,000 11,200 5.60
500 4,500 9.00
<1 1,000 8,600 8.60
2,000 17,700 8.85
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Table 3. Copper dissolving concentration of waste

stripping H,SO, solution

Weight (kg)/ H,SO. (L) Cu (mg/L)
0.50 1,010
1.00 1,390
150 2,800
2.00 3,300

Vol.18, No.2, 2005

FEEY YEEHdo gl B A 115

23 M=

. BLS

Fatel] oyt

A
= =
= JH3E Yo

N

02

< &34 CODwn 7t W& A
7] $)8] BROOKFIELD DV-I+

viscometer2 HEE =439t =449

TR 100 pmollA Z783Ath S 27 CODwO]

1.0 mgL 7}l wel H=7} 0.03 centipoise?] 273

A S7hke A ¢ 4 Uitk FA=et copy g

BAE Table 49 YERNATH

a2

m

LeEE 15

g =

Table 4. Concentration and viscosity of organic
material containing enamel stripping
Weight (kg)  Viscosity (centipoise) COD (mg/L)
0.25 86.8 1,320
0.50 87.2 3,320
0.75 88.0 4,320
1.00 89.6 7,120
1.50 912 10,870
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Fig. 1. Schematic diagram of reactor.
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Fig. 4. Organic material dissolving on stripped H,SO.
solution by HNOs.
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HuA BAEE Aoz =HHC BAANE Tuble 6
of Yehi%lal, NO9t NOy7k Eol drhd FH=7}
£ dotrR7] 9Jste] 250 mL &7 FFHl TR
200 mLE ¥<S ¥ 24 Imind £52 7IAE B34
A #AiEe Hrb2AE] et dolR Utk =&
CO0,, SO,, HF, SiFs;, HCN, Cl,, HCl, NO,, NH; 5 2t
T 7h=E &3gr. AAEEY] FAES NO,
NOs;, N;Os, N;Os, NOy 50| Slat, AAEWE EE
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Table 5. Exhaust gas of dissolving waste stripped
H,SO; solution by H,0,
Contact Time H,0, (6(0] SO,
(min) conc.(mole) (mg/mS) (mg/m3)

7.55%10-3 13 0

10 1.51x10-2 30 2

2.27%10-2 32 1

7.55%10-3 11 0

30 1.51x10-2 18 1

2.27x10-2 17 0

7.55%x10-3 0

60 1.51x10-2 9 0

2.27%10-2 8 0
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Table 6. Exhaust gas of dissolving waste stripped
H,SO4 solution by HNO;
Contact time CO NO NO, SO,
(min)  (mg/m’) (mg/m’) (mg/m’) (mg/m’)
1 541 1 15 165
5 465 1 5 21
10 146 1 4 12
20 107 1 3 3
30 91 1 5 9
40 75 1 5 9
50 63 1 6 11
60 52 1 6 12

Table 7. Concentration of exhaust gas after passed

distilled water of waste stripped H>SO4
solution by HNO;
Contact time CO NO NO; SO,
(mi)  (mgm’) (mgm’) (mgm’) (mgm’)
1 487 1 5 92
5 206 0 14
10 131 0 3 13
20 93 0 3 10
30 76 0 3 10
40 64 0 3 11
50 51 0 2 11
60 43 0 2 12
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Table 8. Comparision of oxidation power between
HzOz and HNO3
Weight (kg) 1
CODMn (mg/L) 5,500 ~ 8,600
H,0, Consumption (mL) 129 ~ 21.1
HNO; Consumption (mL) 490 ~ 141
1200 .
N 1100 +
E 1000 4
L]
- 900
£
3
800 L)
0006 0008 0010 0012 0014 0016 0018 0020 0022 0024
H,0, (mole)

Fig. 5. Amount of H,O, of oxidation of enamel material.
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Fig. 6. Amount of HNO; of oxidation of enamel material.
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