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Abstract

This study was performed to investigate the leaching characteristics of industrial wastes in Busan. The samples originated
from 110 workplaces in Busan (total 186 samples such as sludge, dust, wasted moulding sand, wasted sand, wasted catalyzer,

wasted adsorbent, and other various wastes) were classified under 24 industrial categories. In order to investigate the leaching

characteristics of hazardous substances in the samples, the concentrations of 7 non-regulated heavy metals (i.e., Zn, Ni,
Sb, Se, Ba, Be, V) and 6 regulated items (i.e., Pb, Cu, Cd, As, Hg, Cr(ﬁ) were analyzed using inductively coupled
plasma-atomic emission spectrometry. Then, each result of the samples was compared with the criteria to determine whether
the sample is a specified waste or not. In conclusion, 8 samples (4.3 %) exceeded the non-regulated criteria proposed
by NIER (National Institute of Environment Research) and 17 samples (9.1 %) exceeded the criteria specified with Waste
Control Act of Korea. Additionally, the samples were evaluated according to the listing of hazardous wastes proposed
by NIER, then 18 samples (9.7 %) among the 186 samples were classified as specified wastes. These results can be applied

to prevent environmental pollution caused with hazardous wastes and to establish a policy for management of specified

wastes of the Ministry of Environment in Korea.
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Fig. 1. Samples classified under industrial categories according to the 9th Koera Standard of Industry

Classification (KSIC-9).

60 -
50
| — ==
COw +=22U
e = O
g 1 ==Erting
g' B 2o
B 30 ] Clm ==
=
=
20
10 - H
L0, ol ]
2F FuEE HSE] B HEAL 2] s B &z s R
Fig., 2. Numbers on industrial waste—resource used in this study.
Elyiar, o] #H7|EAE, =, s - A, sEAL Olx 38552 8254
U pARREE, AT, 71 SoR T UUT wan ggeE 18608 HYOR i, vl
22 UET A ZF&F 732 (Zn, Ni, Sb, Ba, Se, Be, V)of gt
H7)E FHe 2" 29 2ol eyRi7t T 5271(28.0 82 BMe 2 Ak 19 3~ 17 9 2 X 30|14
%) O 2 7MY Wokow, QURE AlEdstH ddey X npo} 7},
(15), ¥AF2Y(11), H+AHE2Y(10), €¥tey(9), & 7ne #7122]2]¢1(0.016 mg/L ~ 6,900.000 mg/L).
AE(NZE Yepg, oYF o= #32k4(42) ) & 7 BRI ZA(ND ~ 2,655,500 mg/L), HAHZA
(31) > E/\Hr(ﬁ) > lﬂ A]’(lg) > '-‘—'TXH(lo) > }_%J(ND ~ 9220.040 mg/L) ]/ﬁ E]_(H}_oﬂ 1:1] HAH:HX%_E
HUWSHE(8) > FA(7) ) HAHE) > ST - 7T8H1) <& o LrE gehyglon W7 2Rl o UZ(ND

2 Uehron, & 10559 #7122 BEEHA,

~ 6,900,000 mg/L), ¥% (ND ~ 2,655,500 mg/L)l|A]
= UERdTh Ni2 dEERs AAREAEAND ~



A AR E S A SEEE s 189

13,948,000 mg/L), 7|ERS=AHIAIZA(ND ~ 119,640 mg/L)
oA, H7E FFEEE 2YFND ~ 13,948,000 mg/L),
FX(ND ~ 119,640 mg/L)oA & o= =A vekt
t}, Sb2 7JERAIZRY - EA(ND ~ 7.924 mg/L)olA],
Bad HARREA|ZS] - EAND ~ 119.577 mg/L), V<
714 A A 29 - BR(ND ~ 38,868 mg/L)ollA Al

1e+5

Ao & w7 Yepton, Sedt Bed A Fo] ND ~

0.155 mg/L, ND ~ 0.040 mg/LE TZ 3}Eo H|&}o]

e 7S yeRfiQlt

A AT Y] APATL o)A Atat v A B2
= V)& vagt A3 Ab|ES 233

= % 8ALR 2IE 4.3 %E UESeH, &5

lo

ox. b

=

e
[e]

-

le+d H

g

1e+3 -

1e+2 -+

7 Proposed Zn-Criteria

n u

le+1

1e+0 o

Conc.{mg/L)

le-1 A

(O )

(OF |

1e-2 o

4 OCECL4
L 4

aes®

1e-3 o

1e-4 T T

o> 4@MWRED> a O
O D<M O
C Crnemw O »

P e B

WA} azh)

o HFBFAF H=Ah AT TR

Waste

Fig, 3. Leaching characteristics of Zn in industrial wastes.
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Table 3. Leaching characteristics of non—regulated heavy metals from industrial wastes in Busan (mg/L)

4 = A|Eg 7n Ni Sh Ba Se Be \
= % 95.19%" 116,383 0.254 1,493 0,004 ND 0.350
o (NDP~6900,000) (ND~13948.000) (ND~7.924) (ND~119.577) (ND~0,140) (ND~0,018) (ND~38,868)
319 7]gposs % 76.877 3.389 0.839 0.361 0,004 0.001 1,085
S N (ND~2655.500)  (ND~119,640)  (ND~7.924) (0,017~1.086) (ND~0,030) (ND~0.018) (ND~38.868)
o Az 0.277 0.014 0.005 0,265 ND ND 0.027
it (ND~3.345) (ND~0.260)  (ND~0.034)  (ND~0,776) (ND~0,006) (ND~0.001) (ND~0,251)
o6 AAnEE 91 11,268 664.730 0,001 6,258 0,009 0.000 0.022
T e (ND~220,040)  (ND~13948,000) (ND~0.022) (ND~119,577) (ND~0,140) (ND~0.006) (ND~0.430)
2971k A 0.040 0,004 0.009 0.857 0.003 ND 0.105
ApA| % (ND~4.165) (ND~0.036)  (ND~0.050) (0,028~9.920) (ND~0,014)  (ND)  (ND~0,733)
S ; 3,867 0,069 0.010 1,542 0,002 ND 0.003
Bl (ND~22.823)  (ND~0.365  (ND~0.019) (ND~6.657) (ND~0.012) (ND~0.001) (ND~0.012)
foEa 43 0.167 0.017 0.017 0,404 0.003 ND 0.027
o EALE (ND~3.997) (ND~0.241)  (ND~0.027) (0,029~2.514) (ND~0,033) (ND~0.003) (ND~0,265)
5 oA s 768,302 3,639 0,499 0.706 0,044 0.005 0.187
= (0.016~6900,0000 (ND~16.596)  (ND~2.208) (0.070~3.680) (ND~0.155) (ND~0,040) (ND~1.610)
57 el s 9 13,462 9,065 0.276 1.152 ND ND 0.001
R (0.007~26,918)  (ND~4.130)  (0.015~0.538) (0.274~2.030)  (ND) (ND) (ND~0.002)
- o 0.232 0.048 0.018 0,349 0.003 ND 0.014
(ND~1.593) (ND~0.385)  (ND~0.125) (0,192~0.676) (ND~0,011) (ND~0.001) (0.000~0,149)
Detection 0.0004 0.001 0,006 0.0004 0.0016  0,0003 0,0006
limit(mg/L)
proposed - 100 50 5 100 5 13 20

criteria” (mg/L)

¥ Arithmetic mean

Y Not detected

9 Number means Classifying catalogue according to KSIC—9

9 Criteria that are proposed by NIER(National Institute of Environment Research)
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Table 4. Leaching characteristics of regulated heavy metals from industrial wastes in Busan (mg/L)
9 = REES Pb Cu As Hg Cd o
0,23 2.602 0.018 ND 1.989 0.36
=4 186 (ND"~ (ND~ (ND~ (ND~ (ND~ (ND~
27.35) 349.944) 1.479) 0.0079)  335.980) 36.32)
9 o 0.23 0.085 0.012 10,262 1.72
iy %6 (N>~ (D~ (D~ B (D~ (D~
&mIAR= 9.02) 0.736) 0.318) 335.980) 36.32)
ND 0.050 0.015 ND ND 0.09
24 1X2EAZ 24 (ND~ (ND~ (ND~ (ND) (ND~ (ND~
0.126) 0.766) 0.125) 0.006) 2.10)
0.17 20.328 0.017 D 0.003 ND
26 AAHEEAZ 21 (ND~ (ND~ (ND~ (ND) (ND~ (ND~
3.59) 349.944) 0.328) 0.052) 0.08)
D ND 0.004 ND ND D
29 7 ]E} 7 ]Zﬂ E‘l XOH:I]Xﬂ}_ 17 (ND) (ND"’ (ND"’ (ND"’ (ND"‘ (ND)
0.023) 0.022) 0.0009) 0.015)
4.659 0.004
s ND : \ ND ND ND
20 3klA|= 7 (ND~ (ND~
(ND) 32.562)  0.014) (ND) (ND) (ND)
ND 0.009 0.008 ND ND 0.03
41 F5HAA 43 (ND~ (0.000~  (0.000~ (ND~ (ND~ (0,000~
0.09) 0.109) 0.169) 0.0007) 0.009) 1.10)
3.05 1,483 0.174 ND 0.036 0.04
38 7= 8 (ND~ (ND~ (ND~ (ND~ (ND~ (ND~
27.35) 9.346) 1.479) 0.0013) 0.317) 0.21)
0.24 1.775 0.007 0.265 0.003 ND
37 31, HiE=A2 2 (ND~ (ND~ (0.004~ (ND~ (ND~ (ND)
0.47) 3.546) 0.009) 0.0079) 0.005)
ND 0.036 ND ND
71} o8 (ND~ (ND~ (ND~ (ND~ (%) (NNB)
0.07) 0.342) 0.015) 0.0008)
AT EAFH| - 0,04 0.008 0.004 0.002 0,01 0.01
Criteria® (mg/L) — 3 3 1.5 0.005 0.3 1.5

¥ Arithmetic mean
o ND, Not Detected

© Number means classifying catalogue according to KSIC(the 9th)
9 Criteria which are regulated by the Waste Control Act
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