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Abstract: In this study, heavy metals, PCDD/PCDFs, PAHs in wastes generated from thermal processes were
analyzed. Waste from lead thermal metalurgy (EWC 10 04) inorganic metal substances in the regulation were
detected in the highest concentrations of Pb. EWC 10 04 seems to be a result of the dust. Waste from zinc
thermal metalurgy (EWC 10 05) inorganic metal substances in the regulation were detected in high concentration
of Zn. EWC 10 05 seems to be a result of the dust. Waste from copper thermal metalurgy (EWC 10 06)
Cu in the 651,77 mg/kg to 651 times higher than regulation standard appeared in the copper thermal metallurgy
process seems to be a result of dust. The concentrations of PCDD/PCDFs ranged from 0.0005~11.748 ng-TEQ/
g in dust, 0.0027 ng-TEQ/g in fly ash. PCDD/PCDFs content was not detected in excessive value in regulation
standard. PAHs concentration was in the range of ND~118.9 mg/kg in Naphthalene, ND~9.6 mg/kg in
Phenanthrene, ND~48.4 mg/kg in Benzo[b]fluoranthene, ND~62.6 mg/kg in Benzo[a]pyrene, ND~10.7 mg/kg
in Fluoranthene, ND~11.5 mg/kg in Benzo[a]anthracene.
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kg, Benzo[b]fluoranthene> ND~48.4 mg/kg, Benzo[a]pyrene= ND~62.6 mg/kg, Fluoranthene= ND~10.7

mg/kg, Benzo[aJanthracene= ND~11.5 mg/kg®]
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Table 1. Status of sample according to the EWC(EU waste code) 10 classification

Samples
Code EU Waste List
Dust  Ash Sludge Total

10 01 wastes from power stations and other combustion plants (except 19) 6 2 3 11
10 03 wastes from aluminium thermal metallurgy 6 1 2 9
10 04 wastes from lead thermal metallurgy 3 - 1 4
10 05 wastes from zinc thermal metallurgy 2 - 3 5
10 06 wastes from copper thermal metallurgy 1 - 2 3
10 08 wastes from other non-ferrous thermal metallurgy 2 - 2 4
10 11 wastes from manufacture of glass and glass products 3 - 6 9
10 12 wastes from manufacture of ceramic goods, bricks, tiles and construction products 2 - 2 4

Total 25 3 21 49
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FE£e 2 4974 (B3R 257, 2744 374, 2UF 21 ZHIAATL TH7 & F vlA FllE2 AF
A), 7152 F 5 PCDD/PCDFs= 8 7 (7 74, W xEslel B AT PE ZAR S, S5
2714 1 7), 283 PAHsE HFAHE LY 1974L A, vA FE % 15 7)) FES =838l 3}
481 AL, F71EEAF 2 7 FEE AHBA AN
JE TG EF 2t FalER] 5 44 4
22, BAMEEL AlFEAuy Ay gHglel B3t AT 5 881 ST
AL B EHAFO fUEEAFE SRS Ba, Be, Sb, Se, Ni, V, Zn, Cu, Pb, Cd, As, Hg &

Table 2. Concentration of inorganic substances present in waste from various processes

EU  No. of Concentration (mg/kg)
Code  sample cd Cu Pb As (o CN Hg
0ol 1 21935 1291.06 5281.48 830 D 14038 0.1315
(ND~184192)  (2.11~4416.08)  (5.03~33731.77)  (ND~12.49) (ND~62572)  (ND~0451)
003 9 36.81 791.36 910.92 8.79 D 1136.00 0.2087
(0.04~144.43)  (ND-~369324)  (ND~306349)  (ND~23.53) (ND~576491)  (ND~03755)
004 4 171.56 77131 298357.91 997 D 3850.27 0.6544
(148-570.53)  (14.11~2933.79) (38.58~653486.48) (2.96~21.00) (ND~1095747)  (ND~1.9106)
005 430.15 3499.13 187538.97 9.14 D 69.84 13001
(0.57~1844.86) (ND~13652.79) (ND~744199.60) (ND~20.56) (4.98 ~123.09)  (0.0269~6.1408)
006 3 389.11 65177.15 9058.68 299 10.80 96.88 1.1931
(1.04~1160.53) (4.81~11226431) (19.45-27087.61) (ND~2.99) (ND~1080) (ND~16198)  (ND~23705)
008 4 89.62 10534.03 9243.054 552 D 19527 3.64623
(024-35591) (ND-4134853  (9.48-36877.04)  (ND~5.52) (23.09~614.00) (0.0338~14.0901)
TR 1132 116.56 1835.55 2336 D 116.57 0.1488
(0.05~88.76)  (ND~42849)  (ND~12385.07)  (ND~56.65) (ND~41937)  (ND~0.3682)
0 4 2.14 143.69 6855.83 9.42 7.80 9.47 0.0299
(0.08-550)  (1.24~555.45) (181.81~26265.12) (ND~9.70) (ND~7.80) (ND~1867)  (0.0103~0.0704)
Proposed criteria 5 100 100 50 20 200 0.5

(mg/kg)

Table 3. Concentration of inorganic substances present in waste from various processes

Concentration (mg/kg)

EU No. of
Code sample Ba Be Ni Sb Se \Ys Zn F
0ol 1 710.13 2,06 324472 750.50 100.07 29.54 23329.89 109.79
(ND~1168.66) (ND~4.55) (ND~21099.37)(7.00~7158.35) (ND~434.68) (ND~85.85) (1231~154502.66) (ND~34828)
00 o 731.02 1.05 1772.11 7412 228 61.44 8037.40 1367.39
(ND~1269.57) (ND-243) (ND~2869.59) (ND~290.06) (ND~72.08) (ND~295.60) (1.25-2338644) (4.35-4788.40)
00 4 ND 097 149521 17632 105.00 ND 5312845 25.69
(ND~1.06) (ND-2481.58) (3.55~ 462.07) (ND~129.29) (166.51~197453.00) (0.29~54.61)
005 s 83.15 218 3747.03 151.15 13138 8.02 145435.98 29531
(ND-83.15) (ND~6.17) (ND~10067.85)(11.75~621.73) (ND-267.68) (ND~5.61) (203.38~60256120 (ND~822.17)
006 3 ND 8.50 2567.69 44.04 11.05 13.74 4122638 8248
(001~1634) (ND-256.69) (ND~7137) (534~1996) (ND-2626) (193.10~91014.95) (0.54~162.90)
008 4 11899 15.99 1458.87 03 19.48 434 110939.47 365.73
(ND-11899) (ND-31.86) (ND-257667) (0.79-41.72) (ND~40.14) (ND-8.73) (5.62-443561.65) (5.50~1271.02)
o o 17883 138 12824.48 170.84 8520 10833 747.85 231098
(ND-334.16) (ND~2.04) (ND~90195.40)(1.08~1431.52) (ND~56848) (ND~356.56) (76.92~5302.58) (ND~17708.75)
on 4 3016.08 107 1530.18 18.78 9.69 1732627 101.96
(ND~5436.42) (0.52~2.05) (ND~2833.89) (16.26~22.30) (7.02-15.18) (311.06~61790.52) (10.94~260.99)
Proposedriteria ) 5 500 50 50 200 1000 500
(mg/ke)
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Fig. 1. Total content of Cd, Cr, Cu, Pb, As, Cr®", CN, Hg
based on EU waste code. (I: Wastes from zinc, lead

thermal metallurgy, I1I: Wastes from copper thermal
metallurgy)
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Fig. 2. Total content of Ba, Be, Ni, Sb, Se, V, Zn, F based
on EU waste code. (I: Wastes from power stations
and other combustion plants, 1I: Wastes from lead
thermal metallurgy)
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mg/kg, Sb 50 mg/kg, Se 50 mg/kg, Zn 1000 mgkeg,
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Fig. 3. The result of PCDD/DFs.
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