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Research on the dissolution of phenol in waste foundry sand

Hyun—-sup Ha, Wan-soon Kwack, Hee—gyu Kang, Wan—-jong Chu, Hyun-ju Kim,
Ki-mun Kim, Hong-kyung Park®, Su-yeon Hwang

Division of Soil Environment, Incheon Institute of Health and Environment

ABSTRACT

Since the 1960s, automobiles, ships, machinery, metal casting industry, the rapid
development of the foundry industry was growing in quantity production is highly
increased, and thus gradually increased the amount of Waste Foundry Sand. Focusing on
the western industrial complex in Incheon Korea, according to the data of the casting
industry cooperative combination of companies registered in the country of 228 cast, and
the distribution of which 34 companies in Incheon, is about 47% of the capital of the
casting company is distributed and processed in Incheon being. In particular, a
thermosetting molding process of the mold method is used primarily in the use of the
phenolic binder of the shell mold process Waste Foundry Sand and generates the high
phenol content. However, due to waste management law the sand is classified as
designated waste, as defined in Table 1 of the Enforcement Rule of law matter less than
or equal to the reference value is not specified, the waste material is prescribed in the
case of Waste Foundry Sand 8 items (oil, lead, copper, arsenic, mercury, cadmium,
hexavalent chromium, cyanide) of phenol and test methods are not included. Phenolic
substances are regulated by the Basel Convention hazardous wastes specified in
international management trends in active combat it will require. In this study, phenol
contamination concerns of Incheon in vitro target of Waste Foundry Sand sampling
experiments and the dissolution of the phenol test method, considering the total amount of
waste in the future Regulation on the basis of additional data sets and test methods
utilized in this study to become was carried out.
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=
=

% 1. ¥Ee EdFsElmg/kg) et 9] £EA1F s E(mg/L) v

s 5w EFTAANEH| 2L2EgFo} 1] =H(TCLP) -2kt

(mg/kg) (mg/L) (mg/L) (mg/L)
1 B &% 4501 0.101 0.09 0.11
2 H 4o} 117.182 19.251 10.727 23.673
3 S TUF) 15.257 1.422 0.162 1.491
4 (F)S & 16.953 1.17 0.237 1.3
5 H &% 11.175 0.741 0.259 0.85
6 B ¥ 4.005 0.11 0.182 0.281
7 ] A4 17.557 1.793 0.959 1.997
8 K 4 84.443 10.327 0.408 10.290
9 D dH = 8.784 0.774 4.852 0.755
10 ] A4 5.986 0.965 1.182 1.285
11 B &< 23.577 2.388 0.055 1.925
12 s 714 4.803 0.041 0.045 1.894
13 D &% 384.198 32.345 9.849 42.891




H 2 HII=2 24 241
g Pb Cu As Cd Cré+

A}t (mg/L) | Z3Hmg/L) | A3} (mg/L) | A3} (mg/L) | Z3H(mg/L)
1 |C 25 0.06 0.036 ND 0.016 ND
2 B &% 0.08 0.118 ND 0.020 ND
3 |L AN=H 0.16 0.048 0.012 0.020 ND
4 HEFE% 0.08 0.024 ND 0.020 ND
5 |D AH4(F) 0.10 0.494 ND 0.022 ND
6 Y H= 0.26 0.654 ND 0.028 ND
7 T 2%(F) 0.14 0.216 0.027 0.018 ND
8 |[H dxo} 0.06 0.030 0.026 0.020 ND
9 D A4 ND 0.044 ND 0.020 ND
10 |S FH9(F) 0.04 0.114 ND 0.022 ND
11 Y A4(F) 0.12 0.084 0.046 0.022 ND
12 ] 34 0.06 0.110 0.013 0.022 ND
13 IS TU9(F) 0.16 0.102 0.019 0.020 ND
14 |(F)S F& 0.08 0.202 0.019 0.022 ND
15 D ¥ 0.06 0.124 ND 0.024 ND
16 H 5% 0.14 0.868 0.022 0.026 ND
17 ] =% 0.06 0.080 ND 0.024 ND
18 S & 0.06 0.044 ND 0.024 ND
19 |S 44 0.08 0.038 ND 0.024 ND
20 |JH A4 0.06 0.042 ND 0.024 ND
21 D 4 0.08 0.048 ND 0.030 ND
22 B 5Fa% 0.08 0.082 0.019 0.030 ND
23 |] A4 0.08 0.048 ND 0.028 ND
24 HF¥ 0.08 0.054 0.006 0.028 ND
25 D FH(EF) 0.08 0.046 ND 0.028 ND
26 |D % 0.10 0.048 ND 0.032 ND
27 K 4 0.10 0.046 ND 0.030 ND
28 |D dH = 0.10 0.068 ND 0.028 ND
29 Y 7]+ 0.10 0.052 ND 0.030 ND
30 K 54 2.36 3.388 ND 0.046 ND
31 H 5% 0.12 0.050 ND 0.030 ND
32 B 5% 0.08 0.080 ND 0.030 ND
33 s 714 0.12 0.112 ND 0.030 ND
34 D 5% 0.14 0.090 ND 0.032 ND
35 Y 25 0.12 0.058 ND 0.032 ND
36 |W AHF 0.14 0.060 ND 0.034 ND
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H 5 EY BT.EX Y TCE, PCE &4

(St mg/kg)
ethyl-
ANEH benzene | Toluene xylene TCE PCE
benzene

1 |C AA(F) ND 0.188 ND 4.176 ND ND
2 B &% 0.463 0.767 1.049 97.295 ND ND
3 |L 7H2HE 0.325 0.352 ND 221 ND ND
4 |H 5E53% ND ND ND ND ND ND
5 D 4HA(F) 1.382 2117 0.395 11.942 ND ND
6 |Y H=Z 0.254 0.249 ND ND ND ND
7 T 3%(F) 0.35 1.608 0.561 8.235 ND ND
8 |H d=o} ND ND ND ND ND ND
9 DAY ND ND ND ND ND ND
10 |S TA(F) 1.103 3.588 0.682 10.925 ND ND
11 Y AE(F) 0.406 0.88 ND 1.71 ND ND
12 ] A9 3.712 8.63 1.957 25.599 ND ND
13 S F4(F) 5.431 7.388 1 16.115 ND ND
14 |(F)S =& 0.181 2.009 0.351 21.747 ND ND
15 D & 0.654 1.952 1.211 113.994 ND ND
16 H &% 3.029 5.949 0.532 26.884 ND ND
17 ] 2% 0.248 0.66 0.568 8.452 ND ND
18 S & 0.913 2.827 0.391 5.639 ND ND
19 [S AHY] ND 0.449 ND ND ND ND
20 JH 24 ND ND ND ND ND ND
21 D 4k ND ND ND ND ND ND
22 B E59% ND 0.404 ND ND ND ND
23 ] A4 ND 0.194 ND ND ND ND
24 H F¥ ND ND ND ND ND ND
25 D FY9(E) ND 0.233 ND ND ND ND
26 D &H ND ND ND ND ND ND
27 K A+ ND ND ND ND ND ND
28 D dE|= ND 0.304 ND ND ND ND
29 Y 1F ND ND ND ND ND ND
30 K &% 0.601 2.243 0.403 ND ND ND
31 H &% ND 0.331 ND ND ND ND
32 B &% ND 0.314 ND ND ND ND
33 S 71Y ND ND ND ND ND ND
34 D % ND ND ND 2.683 ND ND
35 Y 2% ND 0.612 0.457 1.687 ND ND
36 (W A ND ND ND ND ND ND




H 6 B 28 =4

(& mg/kg)
A 273 Hg F 710 PCB CN TPH

1 |C AH(F) ND 13.6 ND ND 0.092 12
2 B 3% ND 45.2 ND ND 0.039 ND
3 L /H2=H ND 210.4 ND ND 0.056 27
4 HEFa% ND 44.6 ND ND 0.089 13
5 D A=) ND 79.9 ND ND 0.078 1,895
6 |Y HZ ND 2135 ND ND 0.051 80
7 T 2%5(F) ND 1.7 ND ND 0.085 2,499
8 |H &0} ND 186.6 ND ND 0.078 1,045
9 DA ND 3.7 ND ND 0.088 219
10 |S FH(F) ND 173.5 ND ND 0.107 130
11 Y BE(F) ND 184.6 ND ND 0.046 15
12 ] 39(F) ND 14.3 ND ND 0.043 41
13 IS 39(F) ND 171.2 ND ND 0.082 206
14 |(F)S & ND 105.7 ND ND 0.089 437
15 D % ND 49.7 ND ND 0.027 93
16 |H % ND 137.5 ND ND 0.019 185
17 ] 5% ND 339.0 ND ND 0.046 37
18 IS & ND 81.8 ND ND 0.025 182
19 |S 4] ND 52.7 ND ND 0.064 331
20 |JH 24 ND 25.1 ND ND 0.014 802
21 |D 4+ ND 54.5 ND ND 0.340 61
22 B 555 ND 179.2 ND ND 0.020 83
23 ] A4 ND 89.9 ND ND 0.107 780
24 HFF ND 127.0 ND ND 0.060 31
25 D 3Y9(F) ND 55.5 ND ND 0.228 35
26 |D 3% ND 34.8 ND ND 0.090 25
27 |K %+ ND 54.7 ND ND 0.014 2,637
28 |D dH A ND 30.7 ND ND 0.273 1,551
29 Y 71& ND 76.8 ND ND 0.167 226
30 K &% ND 97.6 ND ND 0.202 23
31  H=% ND 238.7 ND ND 0.190 126
32 |B % ND 71.9 ND ND 0.039 2,596
33 IS 71¢ ND 72.4 ND ND 0.126 188
34 D #% ND 69.9 ND ND 0.139 4,337
35 Y 2% ND 68.3 ND ND 0.100 171
36 W BF ND 31.4 ND ND 0.168 208




® 7.9 24 A
S EGEHE | 82NN ms | Aaw EGEHE | 83
(mg/kg) (mg/L) (mg/kg) (mg/L)

1 |C AAEF) 2.020 0.000| 19 |S 4 5.100 0.035
2 B3 4.501 0.110] 20 |J.H A4 5.986 1.285
3 L N=H 1.335 0.042| 21 D 2 6.456 0.055
4 H 555 0.743 0.000( 22 |B EFa% 4.005 0.001
5 D 4HA(F) 8.821 0.540| 23 [] A 17.557 1.997
6 |Y H= 0.184 0.002| 24 [H % 1.192 0.004
7 T S%(F) 5.897 0.120| 25 D FHU(F) 1.023 0.000
8 |H dzo} 117.182 23.673| 26 |D 3% 0.000 0.000
9 DAY 19.443 0.007| 27 [K 4+ 84.443 10.290
10 |S FH(F) 15.257 1.491| 28 D dH= 8.784 0.755
11 Y AY(F) 0.297 0.080] 29 |Y 71& 1.470 0.003
12 ] 39(F) 0.618 0.004) 30 K &% 1.529 0.012
13 |S FH(F) 4.009 0.050| 31 [H &% 0.395 0.001
14 |(F)S FF 16.953 1.300| 32 B ¥4 23.577 1.925
15 |D % 0.891 0.003| 33 |S 71¥ 4.803 1.894
16 H 5% 11.175 0.850| 34 D &< 384.198 42.891
17 ] 5% 0.000 0.002| 35 |Y T4 2.020 0.013
18 |S &% 0.630 0.066| 36 W A& 1.178 0.004




