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Leaching Characteristics of Unregulated Heavy Metals in Specified Wastes
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ABSTRACT : The objective of this research is to investigate the leaching characteristics of unregulated heavy metals such as Ni, Zn,
Ba, Be, Sb, Se, V in specified waste. 108 waste samples which were taken from the representative facilities emitting hazardous substances,
were analyzed. The rate of leaching of heavy metal was measured using an official test method. From the results, wastewater treatment
sludge and dust contained much Ni, and Zn was detected in all samples. Dust and waste catalyst producted from petroleum-refining
process tended to reveal V in high concentration. Ba, Be, Sb, Se showed low concentration, but require additional analyses of waste

generated at different industries.

Key Words : Specified Wastes, Unregulated Heavy Metal, Leaching
8 & Q7T ARAIEA B Wb FIE N 2 B Be, S Se VOl $F SHE 2N A0, o Faol
HZ 7hsAo] B HEAQGAS ARSI AR 1087S AF - ZAEAY. FFEFY AP APATHA A A A S
Ao s -Er“o}ﬁq ZAMEF, Nig HEA Y, EXA Bo] HEHALH, Znd HFE ZANY ARdA HAE
HAE A BA FAAA 2" Z3F HFojdME Vo] 52 TEE HEHUTh Ba, Be, Sb, Se2 W FEE AEH
Ao, e H7SMEAIE AN BAEHE HYles 571 AAs §E5A4S Aofste Blo] asita {‘r%ﬂ At
FHO : AAHNE, vA FEE, &2
LA & 5 N3Eo Ao e W, 0w 4098, B 263
2 59 1735 o7 Asia glo] Ml ws)
o] et wet g SRl seEAe] AT FET7E AL "oy, v=, 5 T AT = 8l
of ARE-E]aL, FalH7IES] WAHFE I8 SVt 9L EZo] 7td mAe A, sl 59 dgke 1133}
falEES gRtErIER g felERdS sk A o GaHNE = FANY GERe F2e s)sin
omg Azt Zﬂ%% Hosta P AS WA 93l TFA7ZS Aesia s AHoltt

oo
Tab}a}~ AR O felNE BelE 919
Ao e) ERE Wl o3 A 65, FAIE T

Foll 93 A 4%, H2AA HIE 2FE, 24
H7E 8%, 218 7
U]%’u 13) = gE T HAAZGME
2= u]-/ngo ?:}Troq“r‘, %—EHL—E"A
3 OE ANELS ME B4, 4 SOl we &
gslate] #Ejsta sl fEuEt £EA1F o
24 EHFE Pb, Cu, Cd, As, Cr(VI), CN, 712, TCE

=

WOHE

i

+ Corresponding author
E-mail: shinsun@me.go.kr

Tel: 032-560-7370 Fax: 032-562-7330

2

g Az mt AR Y 5%17]?«1 #3lo 718 FAF
55 vl - AHESLY Ul dE watAl A e F
FES A REARIRY ARAVE F FEEY &
& 54 2k

2.1 VAl 55 35 A

s, v, 5, YR 5 AT D FAAT §
A% FAFES Ha - AEsk, AR )] Fh

Chotet A S5t2| K| 30 2=, 2008 2&

J



214 - A

fud

=

e

el

EERDECE

n&

Ug}\

E]

i

felEa WEP AET B4 B9 ARARE
Edlo], 37350] 3lehEA-9-de91478 A1 28I(CRS, Chemical
Ranking and Scoring System)2 283l #z2|7} 23
AARH7E T v9A FAEE &5 AASAT v
A §IEA 9% YA veAgen HAF 2 FA]
T9 A4 FAIERAE U d7E A EAA 7
]_-o_-}\go] lr_O A= 4] H/K—]\:ﬂ ‘: ’TE& U] X].Ej}. §_]—

- ==, yull ﬂ
sl 514 e A AIE ol 2 A5 3L
3

A e} 5ol 2L Wad 2A, USY 5 FA7)
DA FANRELE M98 BAE A 27
oA 9E BA 52 2Ase 4 BelhIE 73 A
Aehsich A% B/ CRsi= Ak B9l &
2 fA, QA % AHANY BE B4 w5 FO @
e NTEE S, ARG AAARLE) H1EE
FAF AOE Bl 2471 WEE PHA AFHEE 2
gstel 918 AYFER THE Azgolu,

1)
-y
TAl,
rag
Ly

Fig. 1. Generation of the waste types(ton).

Table 1. Status of sample in wastes

B A917), BAdE d 2IAF AZX[{18), 715 - 7}
g Az19), 232 AREAE 2 9 A7 A
Z2923), = B FAFE AZU24), 13 FE5A4Q27),
x—]z]_uﬁ o:]/d—.&fﬂ: x:u 5/\];}1:] Xﬂz%‘(32) EZH g‘l
7FH20/36), 71EF 717] $¥(33/34/35) AMPo s BEFE 97)
?ji«l ARAE A HeAel oY, 38, &7, &1
T 10%, & 10870 AEE AFste] #4138t Table 1).
n]ﬁ% EPA SW-846" 9] 3 Axg] whHe 2F 23
vlo|z 2y} £a,"” SujEs) 5 o3 7px7}F o dut
o Jbof ozt #al7t /HE ol AREEM, Eg 98
vl d3) #H7)1EZAAGWHAE ohekst A B3] b o)
A=l Ak 7HE LAEt AREEO2 Mg W<l
2 Ba)] 9o AAHbsy 7hd3k Uo7 thEke] A|gE
BalE 4 Jon BaldAs AR g 4+ e AA
o] glout EajAzte] o8 Zele wxo] Utk 4
A AMEEHE S9o2E FAHHNO;), FAKHCD, HE4
ZHHCIOs), FAF8lraiiH,0,) S0l A3 A8 f7]
242 2ol AHgHa ek B dFolAE EPA 30508

¢

1

M
M o

o] MRS WHE Fastgon, AlRE HVETHAEY
W] A A58 EEPHoZ AFste] Fig. 2004 A
AlgE 4F o o HAE stk

Hi Zn. Ba, Be, 5h Se, ¥

l

Waste

Leaching selution

l

Aucid decom pos tion
s HEE £ ¢ R Eaiis il
» HH~HOl decomonriion
+ HHGn~ HOI0W deoamosit i

v Hiabh—~ He 5 Becoepacroa

= hmairw

» coacamranen Iabear Srald

v gaal (el NEEn CHERMTIT e
¥ LA el

= [l sedaticn 1 [0l

Analyas [Instrurment

Waste type Number of Sample FanA KF-ARS)
Waste water treatment sludge 46 Fig. 2. Flow chart of test method procedure.
Process sludge 17
Dust 18 Table 2. Measurement condition of instrument
Catalyst 5 Element Analysis Instrument Wavelength(nm)
Wood 5 Nickel(Ni) FAAS 232.0
Cinder 9 Zinc(Zn) FAAS 213.9
Molding sand 3 Barium(Ba) ICP-AES 455.403
Adsorbent 3 Beryllium(Be) ICP-AES 313.042
Sand 1 Antimony(Sb) ICP-AES 206.833
Fiber 1 Selenium(Se) ICP-AES 196.026
Total 108 Vanadium(V) ICP-AES 292.402
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Table 3. Regulation standard limit of other country ) E e .
Element Limit(mg/L) Reference .E *
Ni 11/10 USA/Austria - )
Zn 100 Austria -
Ba 100 USA - Canada m 4 E .
Be 122 USA Ly &
Sb 5 Austria "“H:“:""?"““"'“:" . = S——
Se ! USA - Japan - Canada Fig. 3. Leaching results of unregulated heavy metals
\4 20 Austria (Exempted Se due to undetected on all samples)*.
Table 4. Average concentration of heavy metals in wastes(unit; mg/L)
Wt typ}:eavy metal Ni Zn Ba Be Sb Se v
Wastewater 1.02 8.888 1.083 ND 0.003 ND 0.055
treatment sludge | (ND~13.43) | (ND~288.530) | (0.084~6.716) (ND) (ND ~0.135) (ND) (ND ~1.667)
Process sludge 0.02 0.988 0.961 ND ND ND 0.004
(ND~0.14) | (0.065~9.146) | (0.071~5.327) (ND) (ND) (ND) (ND ~0.055)
Dust 1121.26 33.189 1.338 0.088 0.040 ND 53.510
(ND ~8824.20) | (ND~398.960) | (ND~5.886) | (ND~0427) | (ND~0.628) (ND) (ND~401.019)
Catalyst 35.97 1.879 0.537 ND 0.079 ND 20.010
(2.30~69.42) | (0.137~6.614) | (ND~1.008) (ND) (ND~0.397) (ND) | (0.037~42.149)
Wood 0.03 1.267 2.332 ND ND ND ND
(ND~0.08) | (0.471~1.555) | (1.232~2.890) (ND) (ND) (ND) (ND)
Cinder 0.27 48.285 0.389 ND 0.144 ND 0.042
(ND~2.40) | (ND~433.630) | (0.020~1.172) (ND) (ND~1.071) (ND) (ND ~0.253)
Molding sand 0.01 0.440 1.278 0.002 ND ND 0.043
(ND~0.02) | (0.166~0.883) | (0.589~2.381) | (ND~0.005) (ND) (ND) (ND ~0.126)
Adsorbent 0.06 0.359 1.257 ND 0.011 ND 6.8
(ND~0.02) | (0.133~0.605) | (0.465~2.642) (ND) (ND ~0.034) (ND) | (0.001~20.549)
Sand ND(ND) (gigi) (32% (Eg) (11:113) (Eg) (Eg)

* ND : Not Detective
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Fig. 4. Leaching results of Ni in wastes.
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Fig. 5. Leaching results of Zn in wastes.

* (17); Textile goods production

(18); Sewing clothes and Fur goods production

(19); Leather - Bag and Shoes production

(23); Cokes - Petroleum refining goods and nuclear raw material
production

(24); Chemical compound and Chemical goods production

(27); Primary metalworking industry

(32); Electron parts + Images + Sound + Communication equipment
production

(33/34/35); Other instrument

(20/36); Wood and Furniture
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Fig. 6. Leaching results of V in wastes.
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