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Abstract : The regeneration of the iron powders in the treatment of FeCls etching solution containing nickel by ball-mill and ultrasonic
treatments has been studied. ‘When the unreacted iron powders were treated twice, the removal efficiency of nickel was 94.0% for the
ball-mill treatment and 82.1% for the ultrasonic treatment. But the removal efficiency of nickel was 40.0% for the untreated iron powders.
As the treatment time was increased, the particle size of iron powders was decreased for ball-mill treatment and almost not changed for
ultrasonic treatment.
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Fig. 1. Defendence of cell potential of Pt(s) and Ag(s)-AgCKs)
on the ratio of [Fe’ V([Fe’ 1+[Fe’1}.
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Fig. 2. Flow chart for the removal of nickel and the regen-
eration of iron powders.
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Fig. 3. Dependence of the removal efficiency of Ni* on the
reaction time when Fe powders are untreated.
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Fig. 4. Dependence of the removal efficiency of Ni¥* on the
reaction time when Fe powders are treated for 1 h
with ball-mill.
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Fig. 5. Dependence of the removal efficiency of Ni*" on the
reaction time when Fe powders are treated for 2 h
with ball-mill.
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Fig. 6. Dependence of the removal efficiency of Ni*" on the

reaction time when Fe powders are treated for 3 h
with ball-mil.
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Fig. 7. Dependence of the removal efficiency of Ni* on the

reaction time when Fe powders are treated for 4 h
with ball-mill.
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Fig. 8. Dependence of the removal efficiency of Ni" on the

reaction time when Fe powders are treated for 1 h
with ultrasonic.
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Fig. 9. Dependence of the removal efficiency of Ni*" on the

reaction time when Fe powders are treated for 2 h
with ultrasonic.
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Fig. 10. Dependence of the removal efficiency of NiZ on the
reaction time when Fe powders are treated for 4 h
with ultrasonic.
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Fig. 11. Dependence of the removal efficiency of Ni” on the
reaction time when Fe powders are treated for 6 h
with ultrasonic.
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Table 1. Nickel Removal Efficiency (%) for the Regeneration
of Iron Powders

Number of Treatment
0 1 2
Nonregeneration 9.3 514 40.0
*Ball-Mill 99.3 970 90
"Ultrasonic 9.3 8.1 81

? The treatment time is 2 h.
® The treatment time is 4 h.

Table 2. Dependence of Diameter (yum) of the Iron Powders
on the Regeneration Method

Number of Treatment

0 1 2
“Ball-Mill &9 78 69
®Ultrasonic 89 &2 78

* The treatment time is 2 h.
® The treatment time is 4 h.
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Fig. 12. SEM photograph of the iron powders treated for 2h
with ball-mill. : (a) Ist removal (b) 2nd removal
and (c) 3rd removal.
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Fig. 13. SEM photograph of the iron powders treated for 4h
with ultrasonic : (a) 1lst removal (b) 2nd removal
and (c) 3rd removal.
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Table 3. Dependence of Diameter (zm) of the Iron Poweders on
the Regeneration Time

Regeneration Time (hr)

1 2 3 4 6
Ball-Mill & 78 (6] 69 63
Ultrasornic & & 34 82 80

Azxow 2ue AMNGe Fu AdEgel 45
Qapzr] gagael AN lng AL 28 ol AUHA
AgEA Baht, 2ok 2ol w8 AAAE] AT A4
agol ozt i} QAzy) Fasgel Fobd wug B
& aEd A4 45T & Ak
4.2 B

AR AAAY glo) A&H oz AYANT ] YAA A
AALeE Az 22 UAAALe] 514%, 33 UAAAE
40.0%2 vERgTh BES of&d HFE YAAAREL &
2 A AR 24kl A 23k YRR A G0l 97.0%, 33 YAA
Agol 9.0%9 E& UAAALE Bt 259%E o8
AR UAAAZES 4T AddA 23 YAAAE|
86.1%, 3% YAAAEe] 82.1%9 UAAALS Bt A
At AAZERA BEE o] g3 HE AAEECl o

detad A Aol ng 2o} ALY 601

FAR,

o] ATE ARRoZ At FA A ASEATAGEY
AT FANE : B-1-03-02-01-2)] FAL=FLich

el et~ e e e e
O 00 1 O U A~ Wi — O

Do
(=]

oo
—

© 00~ D U1 W b

T =l

)
Ho

. BARYEFAH B 59-31863.
. BAREREF A B 59-190367.

CIFF )5, BAKETAE T 6-127946(1994).

. Keiichi Tachibana, US Patent No. 534505(1993).

Yl 3k, BABIAHR 1 5-263273(1992)

Yol stk BAESAH W 62-192588(1993).

Sl Tk, BAKFFAR T 5-255869(1993).

WA i3 BRI AH T 5-116948(1993).

LR Y-, HARFTA#H 7 1-167235(1989).

. BARKRAR 1 52-45665(1986).

A& HARFFT A 7 5-71528(1993).

B AU N BARFRTAR K 62-191428(1987).

el Tk NARFEF AR 4 3-253584(1991).

e R HAREEFF AR T 4-11980(1992).

e BOo- OAFRF A% F 5-140667(1993).

REZRVANIE S HARREF A% T 4-2792(1992).

LKA A HARFE AR 7 4-27300(1992).

. Hirashi Tanaka, US Patent No. 4472236(1984).

. Y. L Doh, W. W. Jeung, and M. H. Lee, J. of Korean
Ind & Eng Chemisty, T, 614(199%).

. B. E. Noltingk, E. Noltingk, and E. A. Nippiras, Proc.
Phys. Soc. 6313, 674(1950).

. C. Sehgal, R. P. Steer, G. S. Sutherl, and R. E. Verrall,

J. Chem. Phys., 70, 2242(1979).

offt offt offt ot ol ol of

J. of Korean Ind. & Eng. Chemistry, Vol8 No.4, 1997



