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Aggregation of Thin Copper Wire by Ball Milling Treatment
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Abstract

Recycling processes of spent copper wires cosisnt of several steps of cutting and chopping processes for peeling covering
materials followed by gravity separation processes, where copper is recovered. Because copper thin wires could be lost during
further recycling processes, the wire may need to be further treated. In the present study, the copper thin wire was treated with
ball milling to prevent the loss. Since the aggregation of the copper wire could be formed by bending and entangling the copper
wire each other, the degree of flexion of the copper wire was measured after ball milling. When the 0.5 cm and 3 cm copper
wires were used, the 0.5 cm copper wire was not bent and the 3 cm copper wires were aggregated regardless of the ball addition.
When the 1 cm and 2 cm copper wires were used, the degree of flexion was remarkable when the balls were added. In the tests
using 2 cm copper wires, the aggregation ratio of the copper wire gradually increased with the amount of the 20 mm alumina
ball, and when 200 ml of 30 mm alumina ball was used, the aggregation ratio increased to 89.29 %, but after increasing the ball
amount further, the aggregation ratio decreased. Thus, it is expected that the loss of the copper wire could be reducedif when the
copper thin wire is treated with ball milling by the aggregation of copper thin wires.
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Fig. 1. Consumption of refined copper per Capita of major
countries in Asia and USA.
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Fig. 2. Degree of flexion using 0.5 cm — 3 cm Cu wire with
or without alumina balls.
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Fig. 3. Photos of Cu wire after ball milling treatment without
alumina balls. (a) 0.5 cm (b) 1 cm (c) 2 cm (d) 3 cm.
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Fig. 4. Photos of Cu wire after ball milling treatment with
alumina balls. (a) 0.5 cm (b) 1 ecm (¢) 2 cm (d) 3 cm.
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Fig. 5. The aggregation of Cu wire (a) without or (b) with
water addition.
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Fig. 6. Aggregation ratio of 2 cm Cu wire with volume of
balls using 10 — 30 mm ball size.
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Fig. 7. The photos of 2 cm Cu wire after ball milling
treatment with 10 mm ball in the function of
volume of alumina ball with (a) 100 ml (b) 200 ml
(¢) 300 ml, and (d) 400 ml.
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Fig. 8. The photos of 2 cm Cu wire after ball milling treatment
with 20 mm ball in the function of volume of
alumina ball with (a) 100 ml (b) 200 ml (c) 300 ml,
and (d) 400 ml.
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Fig. 9. The photos of 2 cm Cu wire after ball milling
treatment with 30 mm ball in the function of
volume of alumina ball with (a) 100 ml (b) 200 ml
(c) 300 ml, and (d) 400 ml.

20 mmo] YZA|HES A18olo] FRAe] SYARL
3 Ajol, 2L 100 ml £U3 ZTFig. S@)IH=
Fe)de] 2R e Ho Ehton, 28200 mi
oA 400 miZHA] Z7HA17) ATOAI L 2 Ho] S Lieh
A grolet. A=t 2L 400 ml £Y3 AT Fig 8(d))
FelAle] SR 27j% tirolA Seke] 2ot B
o ofa} - SAE hrolxl Aow FhekE et

Fig. 9= Fig. 6014 43 1927} % 30 mmo] B2
A3 ATRA 100 mlo] YR} BE S AT}
(Fig. 9(a)), S0R4H PR grokort ale] 9 @
Ap2- B3| Yeht 202 Tl gl Fig. 9(bys 83
201 89.20 % UEhon, S0 matelx) gk 4
A 9 FEddos A6 9, 94K gee
G Fig. 90 (@ FF0} 20| Folake
300 mi} 400 mi2 Z7H417) ATk A Yot 2o 7}
oz EQIEjo] SAV} SAE Aoz eke mol
SRE P

#710] Aol 3 cme] eI S @A) et
U}, 1 eme] T2 A0IA L SR1@At0] BakEIA) ekt
et 1 eme}3 cm) FelA1S E3Hste] 1 emo] T4
23 emo] 724 2A0] SN 4 YA BYATY
A% AL, Fig. 10(a)= L2 2] £iglo]
1 emo} 3 o] FHE EYF Fo 2 Blslo] LR
71014 HHAIT A= 3 eme] FejAlo] B2} 27
3 Aolol] SHATS BAEA B3}, Fig. 100b)=

Al 10 mm LI 2L 200 ml FYT BUA]

(a) (b) 7—?1
i o

™
A

>

e @

s
S ¥ ,/‘/f;"
. >

*

)’

©

Fig. 10. Aggregation of mixture of 1 cm and 3 cm Cu wire
under the following conditions; (a) 50 ml of 1 cm
wire and 50 ml of 3 cm without alumina balls, (b)
50 ml of 1 cm wire and 50 ml of 3 cm with 200 ml
of 10 mm alumina balls, (c) 50 ml of 1 cm wire and
50 ml of 3 cm with 200 ml of 30 mm alumina balls,
(d) 50 ml of 1 cm wire and 100 ml of 3 cm with
200 ml of 30 mm alumina balls.
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