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Investigation of Reclamation for Waste CO, Mold Sand of
Steel Foundries in Busan and Gyeong Area

Jun-Oh Choi, Min-Seop Kim, In-Seok Choi, Byung-Wook Cheon and Chang-Ock Choi'

Abstract

According to the investigation of waste CQ, molding sand in the 15 steel foundries in Busan and Gyeong area, about 1 ton of
waste CO, molding sand per ton of steel castings production was produced In order to reduce amount of N3O, Loss of Boiling
(L.O.B), Loss of Ignition (L.O.I), Conductivity and PH which are present in the waste CQ molding sand below the reclamation
effect, more than 50% of elimination for reclamation was required. It was found that the waste CQ molding sand does not contain
a harmful component designated by industrial waste materials. Reclamation of the waste CQ, molding sand was practically
achieved by an abrasive-dry reclamation process. According to bench time of the sodium silicate-bonded CQ, molding sand,
reduction of compressive strength and surface stability index(S.S.I) become slowdown. Therefore, the reclaimed sand could be
allowed the reuse of molding sand in CO, molding process including core sand. (Recetved April 15, 2002)
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Table 1. Number of steel foundries by castings production size
in Busan and Gyeongnam area.

Casting Number of Foundries
Production Ratio(%)
(ton/month) Busan Gyeongnam  Total
~ 50 3 - 3 20.0
50~100 2 - 2 13.3
100 ~ 150 4 - 4 26.6
150 ~ 200 1 . 1 6.7
200 ~ 250 1 - 1 6.7
250 ~ 300 - 2 2 13.3
300 ~ 350 - 1 1 6.7
350 ~ 400 - - - -
400 ~ 500 - ] ] -
500 ~ 600 - - - -
600 ~ 700 - - - -
700 ~ 750 - 1 1 6.7
Total 11 4 15 100

Table 2. Number of steel foundries by the amount of waste CO,
mold sands size in Busan and Gyeongnam area.

waste CO, Number of Foundries

mold sands Busan Gyeongnam Total Ratio(%)
~ 2 - 2 133
50 ~ 100 2 i 2 13.3
100 ~ 150 2 . 9 133
150 ~ 200 2 - 9 133
200 ~ 250 2 . 9 133
250 ~ 300 - - ) )
300 ~ 400 - p) 2 133
400 ~ 500 - ) i )
500 ~ 600 1 ’) 3 20.0
600 ~ ; . _ )
Total 11 4 15 100
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Fig. 1. Number of steel foundries by the amount of waste C O,
mold sands per casting production in Busan and
Gyeongnam area.
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Table 3. Number of steel foundries by disposal cost size in
Busan and Gyeongnam area.

Disposal Cost Number of Foundries -
(¥/ton) Busan Gyeongnam  Total Ratio(%)
10,000 1 1 6.7
14,000 2 - 2 13.3
15,000 - 2 2 13.3
16,000 2 - 2 13.3
17,000 2 1 3 20.0
18,000 - - -
19,000 1 - 1 6.7
20,000 ] - 1 6.7
21,000 | - 1 6.7
25,000 2 - 2 13.3
Total 11 4 15 100
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Fig. 2. Na,O content of the waste CO, mold sands of steel-

foundries in Busan and Gyeongnam area.
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Fig. 3. Loss of boiling(L.O.B) of the waster CO, mold sands of
steel foundries in Busan and Gyeongnam area.
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5. Electric conductivity of the waste CO, mold sands of
steel foundries in Busan and Gyeongnam area.
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6. pH of the waster CO, mold sands of steel foundries in
Busan and Gyeongnam area.
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& 50% oAt EAEAS AAsledof & Flo|r

Fig. 6> 374344 CO, 53 38| pHt 54
ANZH HAAZ A A= dAE|A ol

2 2 AS vEPEE Qlont A e 2|3t
Na,0%e] AAZ pH 2 HAZLF AS AL=
ALRElT}.

FARA 77 CO, 8 o] JI=F-E A
HAINE Table 49 HePilom o|F Aifol] dste
peak mesh®} screen g=2}8] FAE- Fig. 7o JehY
At =38 AFS GFN$®} peak mesh9}e] A E
Fig. 83} AFS GFN<$} screen 72}2] IAIZ Fig. 9
o Jepiic}. A3 FEAR= 30~70 mesh 7} peak
£ Yel screen = 3~6 7HA| HekRME ERS



A2234 A3Z (2002. 6) gt 323-381 3] %] ~ 125 -
Table 4. Sieve analysis of waste CO, mold sands of steel foundries in Busan and Gyeongnam area.
Foundry Mesh No. AFS
No. 6 12 20 30 40 50 70 100 140 200 270 pan  GFN
1 - 2.0 2.0 5.0 18.8 19.8 25.6 124 7.2 5.4 1.2 0.6 55.57
2 - 3.0 31.2 33.7 18.6 5.2 3.6 22 1.0 1.0 0.5 - 23.46
3 - 0.6 3.0 7.4 223 294 20.0 9.8 4.1 2.0 1.0 04 47.32
4 - 2.0 2.0 5.8 14.7 17.8 27.1 14.2 7.0 4.6 32 1.6 61.35
5 - 2.4 12.6 17.2 233 20.7 14.6 5.8 2.0 1.0 0.4 - 35.50
6 - 3.0 4.0 6.0 17.8 20.8 26.2 18.6 6.4 34 3.0 0.4 60.06
7 - 8.2 24.9 254 28.7 8.6 2.8 1.0 0.2 0.2 - - 18.27
8 - 1.4 44 9.4 18.4 20.3 25.7 104 5.0 3.6 1.3 0.1 49.28
9 - 0.7 1.8 220 15.2 13.8 12.2 10.4 9.9 9.0 4.5 0.5 61.73
10 - 0.6 3.8 7.4 15.5 28.2 21.0 10.4 11.9 1.0 0.1 - 48.25
11 - 0.6 1.5 34 11.4 12.5 23.0 204 19.0 42 3.5 0.5 68.65
12 - 3.0 8.8 20.3 16.2 15.8 14.6 13.8 3.7 3.6 0.2 - 44.53
13 - 2.0 3.2 49 17.8 20.6 247 11.8 9.4 3.2 3.0 0.3 56.53
14 - - 0.6 3.2 4.8 6.5 23.1 20.4 18.2 159 6.8 0.5 86.93
15 - 24 3.8 4.4 18.0 18.2 18.4 12.4 6.8 6.6 5.0 4.0 70.31
100 [ | | 6.0 ®
i
70 1 .—.-b—‘ -~ 5.5 a _ ¢e
| | | | 50| ® | ®
50 | e R St IR St S 45 ®
g f. - : &S 40 o o
40 @t —@—— )
= | 5 °L e oo
O 30 ® - Py - :"2 30! ® a ]
£ | O 925 | _
- . f T
% 20 - - 2 20 e ]
o 1.5
12 - — f-- ‘ ~ — —
5 | 1.0 ]
O R — S— AN S A — 05| | | | | 1 [ | &
, | | ] L | J_, | [' i: 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 AFS GFN
AFS GFN Fig. 9. Relation ship between AFS GFN and screen of the

Fig. 8. Relation ship between AFS GFN and peak mesh num-
ber of the waste CO, mold sands of steel foundries in
Busan and Gyeongnam area.

™ AFS GFNel| &jspd 7|gAlel mieb gt =t
F719] AR ARSI SUEE d UsH-

Photo 12 ZAMRA 715948 €O, 78 Tx}9] o
2 vehd Roz 55 29 mx FAYORA o

= AETARE AR Ao FAEH Al 2
sled UHS AA el Ao Alasgch
3.3 CO, 8 TAIEe| FHEH
CO, 78 el #isl fsl=d s 2AeP] 43t
o HA71E Hey Al A2z A|3aelA A

waste CO, mold sands of steel foundries in Busan and
(Gyeongnam area.

SEA PN el FAMZEAE Table 5ol Yepigie}

Table 50 FAI3F wle} o] CO, F3 ITAR=
715 fey AlEolM AAIRE A|A #7184 felE
A F7EE 2] G HoE FAEe] AR
A7 E2A 5| A= A HV|EEAM HAF
& 5 ¢ Ao A=y aziv o 21 5
7134 F5oll QoA el 2 gE X 12501481 A

2 dekelg 2§l Fig 601] vePd wle} 7&01
T.’ﬁo]t_ E-Zl—r—(pH)ﬂ 71 w2 7o) pH 11.5 ¢}
™ 7H 2 7] pH 12.50| 22 A3l AR
ote] AZA o] STk olof ulzl XA H7|EEA

(19)



—-126 - FAF AR T 3R] CO, F At DAl 9 A Ao

A AT -FHEL

ZARIA] - FA - S 3

12

13

14

Photo 1. Grain shape of the waste Co, mold sand of steel foundries in Busan and Gyeongnam area.

Table 5. Chemical analysis of waste CO, mold sands of steel foundries in Busan and Gyeongnam area.

Foun Organo- Tetrachloro- Trichloro-
Noc.h-y He Cd Pb phosihorus As CN ethylenf:0 leS;IIene Cu
| N.D N.D 0.011 ND N.D 0.004 N.D N.D N.D 0.031
2 N.D N.D 0.012 N.D N.D N.D N.D N.D N.D N.D
3 N.D N.D 0.014 N.D N.D N.D N.D N.D N.D 0.018
4 N.D N.D 0.015 N.D N.D N.D N.D N.D N.D 0.004
5 N.D N.D 0.033 N.D N.D 0.006 N.D N.D N.D 0.016
6 N.D 0.002 0.009 N.D N.D N.D N.D N.D N.D N.D
7 N.D 0.001 0.023 N.D N.D 0.003 N.D N.D N.D 0.004
8 N.D N.D 0.030 N.D N.D N.D N.D N.D N.D N.D
9 N.D N.D 0.014 N.D N.D N.D N.D N.D N.D 0.006
10 N.D N.D 0.016 N.D N.D N.D N.D N.D N.D 0.022
11 N.D N.D 0.006 N.D N.D N.D N.D N.D N.D 0.005
12 N.D N.D 0.004 N.D N.D N.D N.D N.D N.D N.D
13 N.D N.D 0.004 N.D N.D N.D N.D N.D N.D 0.002
14 N.D N.D 0.014 N.D N.D N.D N.D N.D N.D 0.017
15 N.D 0.002 N.D N.D N.D N.D N.D N.D N.D N.D
limit >(0.005 >0.5 >3 >1 >1.5 >1.5 >1 >(.1 >().3
N.D. : not detected
e T e 7Rl A gl ﬂ_i AR =S 3.4 J1Al| XAty
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Table 6. Results of reclamation of waste CO, mold sands of steel foundries in Busan and Gyeongnam area.

Limit A B . C (A-C)./A
Returned Sand Crushed Sand Reclaimed Sand  Loss Ratio (%) -
Na,O (%) 0.3 (.59 0.52 0.28 52.5
L.O.B (%) 2.5 3.9 54 2.5 62.5
pH value 7.0 98 9.0 7.5 35.0
Electric Conductivity (ms/cm) 3.0 5.0 4.8 2.5 64.1
L.O.I (%) 0.5 0.40 0.39 0.26 54.5
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Fig. 10. Sieve analysis of the waste CO, mold sands and the
reclaimed sand.
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o] #EA 7IE ol E FE UA e AL
2 AU

5) CO, 78 A= 714 vl Aol &3l A)
AAte] #AR]7]E o)EtoE A o] 71edh AAYAR:
TAE TS AR 23 FEAR] ABRALEA 8o
7hsEl Hoer AU,
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