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Abstract

A study on the recovery of tin from the steel ball scraps for barrel plating has been carried out the physical treatment and
leaching experiment. The recovery of iron component was over 95% by the physical treatment, and the recovery of tin com-

ponent was also over 95% by the hydro process.
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Fig. 1. The schematic diagram of dummy ball scrap.
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Fig. 2. SEM micrographs of dummy ball: (A) shape, (B)
plating layer.
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Fig. 3. SEM micrographs : (A) ball parts, (B) Sn/Ni
powder.
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Fig. 4. XRD of Sn/Ni powder.
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Table 1. The recovery efficiency of iron component
according to the heat treatment conditions

Table 2. The recovery efficiency of iron component
according to the heat treatment conditions. (Ball

Temp. (°C) Ball Mill Ball Mill Mill 6hr)
(3hr) (3hr) (6hr) Time (hr) 500°C 600°C
300 83.7% 89.3% 1 88.0% 88.6%
400 86.5% 90.9% 3 93.0% 92.5%
500 88.8% 93.0% 7 92.0% 92.3%
600 88.2% 92.5% 1 94.2% 95.1%
700 88.1% 95.6% 23 93.3% 96.0%
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Table 3. The recovery efficiency of iron component
according to the milling conditions

Temp. (C) Vibration Mill Ball Mill
(3hr) (1hr) (6hr)
300 94.7% 89.3%
400 95.3% 90.9%
500 97.8% 93.0%
600 98.7% 92.5%
700 99.3% 95.6%

Table 4. The leaching efficiency of metal component
according to the acid conditions

eliff?zi}:airr:fy H,SO, |3HCI+HNO,| HNO,
Sn 80~90% 80~90% 0%
Ni 80~90% 80~90% 60~80%
Fe 90~100% 80~90% 20~60%
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Sn + 4HNO3 - HZSnO3l + 4N02 + HzO
Ni + 4HNO; — Ni(NOs), + 2NO, + H,0
Fe + 3HNO; — Fe(NOs); + 3/2H,
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Fig. 5. Effect of HNO; concentration on leaching efficiency.
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g. 6. Effect of leaching time on leaching efficiency (3M
HNO3).

J. of Korean Inst. Resources Recycling Vol. 20, No. 4, 2011

S Yepglth 49 A9, sRSAIZE 308 5
Mol AZHA GUAT W7 408K E = e
Alatste] WhEAIZE 90l = oF 5% Hx FEHA

yaAe] A% wkeA)7E 30578 oF 65%14 o 80%
7R F7rsIeH, 1 o) F2RHE oF 0% A5
th7b HESAIZE 90N = F 83%7HA] Uttt A
9] Aeo= oF 38%E AT AEE&E Ve
wapx] ZAikg olgdte] FAL HHFoE HEAZ
A, THAIZRE o 30%0] A™siths AL & F 3
Fri=

gy Fiko® AEIAS W Fe T4 ME 3
Fote] FAEGS BA% A3, 1 Mo 81.6%, 3M
oA 88.3%, SMOIA 80.6%, 7MiM 77.8%E 3 M9
AsroM AY 453 23S AL 4 e A
AFoZ 90% vIFte] FAFFE VAT ST
FS Zol7] Ysle] 3M FAAg 1 Lo gaks oF
7+ A71sle) Fig. 73 Fig. 8o 2 2AAE VeRATh

Fig. 79 §akedol] wpa 34 &8-S vehligion,
St "M 10 melA 4 ZEgo] oF 5% oMGA
o AAF Z7)1EF 30 mlelAE O 16%E F40) A&y

olo

rr

X100

E

g 80

Y

=]

L

8

% 40 4
2 20 /

% 0 M 1 i 1
—

] 10 20 30 40 50
Amount of HC|, m]

Fig. 7. Effect of HCI on leaching efficiency.
100 — |
=
E 80 ~a-5n
$ 60 =
g e B
Y40
=
O
=

0 10 20 30
Amount of HCI, ml
Fig. 8. Effect of HCl on metal content.



HREERA Steel Ball 230l 74 (Sn) 2 Vi (Ni) @ikol] 3 B158 51

£ 432 Uelct. Fig. golls 34 Aol kg
FA, WA d9 g Jehiglen, g4 are
10 mlel A 4] ke oF 9gye)m, VAol FHepe

1.7%, 2] &L 0.6%3Ac})

olZA 3M9| AAg Lol o 1% PAS Hrt
Foza A (ALY FAEgRo] oF 88%dlA o
98%= F7H8IAE ole At A el gdie
£9| HZEEol Z7/HIE °lfi= Ni ¥ Fe= HNO, &
follx RgEje] s1slakg 433l o] o4 Ni ¥ Fe
o] e dsfisly] wEoln, WA HCE 2o A
Aol & Ahg vhsle] Adslube sfashi wkgo] Ry
57| wfole} wH)

48 B

HE T ARSE Hun| B ggEe] e F4
Sl st FAEE 3 A9 oL Fe 488
At

1 HYu)EE A5 de Fedt SwNiel 2a)3)7)
Hetod B2ld HA7IeS Adsied Axjg] FRe0A
H Bego] oF 95% ol @B B4 9
7] 9% ZALEE dAy Lx 2 A
500~600°ColA 11~23A17k0] FZ o] Aolgon, B
o= vlojHyolddoe] Euurt oF 5% Ax
o] Esict.

2. =83 M FAHE AMA Lol SwNi 2
ERH F43 YRS axEe) s Ba/aSs Wy
o A A2AEL ANEAG. 2 3 M, weA7E
308 A7t #HHe Fyolglen, ol By F4 &
Ae] A ke oF 88%ATH

3. F4 Aol F4 gL Eolr] ¢sted A
3M 118 Ft 10ml H7E A, F48 oF 5%
o2 FIEEow, F4 Al F&] e of
98%E Z7)tch.

AAF

¥ d9e 27193 0M Aldske 2010dE S
1A71EEANA ] o8t B SRl
e FA BeFA ke B Y] A 4
FEFem, oo A=Y

EIEH

L Adz 4, 2005 AA vRIESER, G559, 10-
2005-0117094.

2. o1, 2004 FAEEFHAOZRE M35 K= 7
< sl WY, 531, 10-2004-0107786.

3. of#8, 2005 4 2 RN FARA ® 2 AARY
, SEES], 10-2005-0106682.

4. F734, A, 2007: FAANEE e FMo] EFE
A EEAAM FAAE W, A5, 10-2007-
0101110

5. 9bAlAl 9], 1999: FINI-CAAA 23E VAle gl A9
Aol sls)A], 8(5), pp.28-33.

6. A, oA, olBE, 2007: HEEYE BLF A
VAR ~ag e gRy f7leE 1&E45E 3
W, el o) 2834, 16(3), pp.27-33.

7. AUl 9, 2007 A g Sk AHFoaNE
A 35, FATA L FEEA, 44(5), pp.383-391.

R’ OB KX

- A Bhemlel YR
FHATs AYATe

&

® X E

- QB $ATYYE A=st v}
Al ehemloldaniv ) ATt

€ B #

« @A ehgulo] TR &) thEert

AdEolZa A 208 A 43, 2011



