Printed in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 19, No. 2, 172-180, 2006

el - Fotel* - MMY - 2B - HYE
STHEE A S EAAPAN AEFB
(2006. 1. 23. &%, 2006. 2. 17. &2)

Evaluation of analytical methods for several metals and fluoride
by certified reference materials

Tae Wan Jeon, David Chung*, Sun Kyoung Shin, Hun Geun Choi and Young Hee Chung
Products Safety Assessment Division, Environmental Health and Safety Department,
National Institute of Environmental Research, Incheon 404-708, Korea
(Received Janurya 23, 2005, Accepted February 17, 2005)

ol
-
N

2 %8 dye e o HAS Asly] al w71E AR At @52 A%
flal Y3 E} =9l ezl Ee] T_Hﬂﬂr, ]\:! Ky %% E/“PSEW’% frafedel ol al

ot
oo,
Mo
Z o

5
SHEEAE N85 AANRYE mmﬁo}aiu} o] 2512 B4 ARPARHE eI, 2
3 7Fso] S ERARIPS Agste] AR 37212 ARLHSA:
Abstract : This study was performed to establish new methods for hazardous substances and to develop an analytical
method in specified wastes for preventing the environmental pollution caused by hazardous wastes. Therefore, the
trends of international management, regulatory criteria, and items of hazardous wastes in various countries were
investigated. Based on this study, target priority of new hazardous substances in specified wastes was established.
An analytical method was developed using the waste standard reference materials of sludge, oil, bottom ash, etc.,
which contain the new hazardous substances (Ba, Be, Cr(VI), F, Ni, Sb, Se, and V). A total of 37 waste samples
from the representative facilities, which are emitting new hazardous substances, were analyzed.

Key words : certified reference material, Ba, Be, Ni, Sb, Se, V, F, Cr(VI), waste, FAAS, ICP-AES, sludge,
oil, ash, sediment, analysis
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Table 1. The concentration of reference materials (Unit : mg/kg)
Lubricating Oil Coal fly ash Domestic Industrial Sediment Soil
Sludge Sludge
Substance NIST NIST BCR NIST NIST NIST
1084a 1633b 038 2781 2782 MESS3  STSD2 2711 ERA 921
726
Ba 709 (570) (152) 540 200)
Be 2.3 52
. 154.1 20.6
Ni 99.7 120.6 (72.3) (95.9) 46.9 53 (16)
194
Sb 1.02 4.8
(ND)
1.52
Se 10.26 0.44 0.72
(ND)
\% 95.9 295.7 (81.9) 243 101 816
. . . @2)
1,254 350.4
Zn (1,120) (1,167) 159 #6319
Cr(VT) 76.7
F 538 940

*( ) : Leachable concentration by EPA 3050 method
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Waste Sample
( Sludge, Oil, Ash etc. )

v

Acid Digestion(AD)

AD |

AD Il

LAD I

A 4

KSM 2/JIS K 01012 50 USEPA 3050B(A) KSM 1/JIS K 01012 50
« ¢-HNO; 5~10mL - ¢-HNO; 5~10mL ot N
« ¢-HF 5mL - ¢-H,0, 3mL : :[ ;?;0:5 5 L1°ml-
« c-HCI 5mL - < 5mL Ll
« < 5mL « c-HCI 10mL = <5mL
v Y v

Instrumental Analysis by FAAS or ICP-AES

Fig. 1. The methods of acid digestion I, Il and IIL
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Table 2. The analytical method of Cr(VI)
Method Procedure Remark
—Sample : < 2.5¢
— Digestion solvent” : 50 mL
Alkali digestion — Add MgCl, 400 mg + 1 M phosphate buffer 0.5 mL
' — Stirring time : 60 mi USEPA
Preparation g tume : 6U min 3060A
— Temp. : 90~95°C
Filteration — 0.45 um celluose filter
— Adjust pH 7.5£0.5 by 5 M HNO;
— Sample : 95 mL
Colorin — Add Diphenylcarbazide soln. 2.0 mL, USEPA
Instrumental & — Adjust pH 2£0.5 by 10% H,SO, 7196A
Analysis — Waiting time : 5~10 min
Wavelength UV-VIS(540 nm)

1) Digestion solvent : NaOH 20 g/LL + Na,CO; 30 g/L

Table 3. The analytical methods of F

Procedure
Method - - .
Zirconium-SPANDS (FM 1) Lantan-Alizanin Complexon (FM II)
—Sample < 2 g
Decomposition — Add Na,CO; 5 g in Ni bottle -
— Temp. program : 5 hr at 500°C — 2 hr at 800°C
—Sample < 10 g
Preparation Digestion - — Add 10% NaOH + 0.5% phph
— Heat to 30 mL
—Temp. : 135+2°C —Temp. : 145+5°C
Distillation —Flow rate : 5~6 mL/min —Flow rate : 3~5 mL/min
—500 mL(Final Volume) — 50 mL(Final Volume)
Colorin — Sample : 50 mL — Sample : 30 mL
Instrumental & — Add Zr-SPANDS soln. 10 mL — Add La-Alizanin soln. 20 mL
Analysis
Wavelength 570 nm 620 nm

A FHRUIS)E F1E &) Fig 1914 EEuket
7+o] HNO;+HF3} HNO;+HCIO S AHgglom, Ak 2

) 1= )= EPA 3050B56]A] A A8k HNOs+H,0,
+HCIS A}&3te] Axg] stk g 77| R

Ba, Be, Sb, Se, V& ICP-AESE, Ni, Zn& FAASE
=439,

243 Cr(V) 24

Cr(Vl) £4& l% 3060A &7z Ea)
7196A WA A EWH S HESIA Y. Table 29 Y
Ebd 23} Zo] A|5E NaOH ¥ g9og &
5t Cr(VDE FE3he WHoRE FE298 Uy
d7lEntx =9} WA A UV-VISE 24 st W
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(b) 1633b(Coal fly ash)
Fig. 2. The recovery of metals in NIST 1084a and 1633b.
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Fig. 3. The recovery of metals in NIDT 2781 and 2782.
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Fig. 4. The recovery of metals in MESS3, STSD2 and NIST
2711.
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Fig. 5. The recovery of F and Cr(VI) in CRM.
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Table 4. The results of metal contents (Unit : mg/kg)
Hazardous substances
Facility No.
Sb Ni Vv Ba n Be Se
FC-S-1 ND 3.0 ND 320 ND ND 20.1
Battery and cell FC-S-2 14.6 2.7 ND ND ND ND 16.9
FC-S-3 30.6 ND ND 0.14% 19.4 ND 13.5
Chemical CM-S-1 134 ND 6.1 24 ND ND ND
cmicals CM-S-2 64.9 3.91% 21.0 121 624 ND 80.2
Cabl Y5-01 433 - - 4.86 - ND 403
able Y5-08 ND - - 034% - ND 347
WT-S-1 63.1 28.5 24.8 462 981 ND 66.0
WT-S-2 137 984 457 588 0.20% ND 81.7
Domestic treatment WT-S-3 50.7 59.3 144 677 0.14% ND 53.5
WT-S-4 152 238 345 0.16% 860 ND ND
WT-S-5 50.3 109 15.7 614 0.13% ND ND
Electronics Y5-09 ND - - 0.62% - ND ND
Electric Power Y5-10 126 - - 0.11% - ND ND
Glass GP-F-1 572 3.7 52.8 198 33.6 1.0 80.0
Metal MM-S-1 ND 28.5 189 33.1 488 ND 137
eta Y5-05 364 ) ) 48.0 ) ND 125
N al FN-S-1 ND 89.4 ND 4238 27.3% ND ND
on-meta FN-S-2 ND  0.52% ND 1.4 3.9% ND 30.8
FS-S-1 58.9 64.5 127 13.7 0.31% ND ND
FS-S-2 73.0 109 77.4 3.8 3.8% ND 341
Stcel FS-F-1 138 235 45.8 91.7 16.6% ND 175
ce FS-S-3 260 0.45% 30.4 30.4 1.8% ND 265
FS-S-4 48.9 11.7 ND ND 8.9% ND ND
FS-S-5 848 44 3.0 161 1.1% ND 0.80%
Limit of Detection 5 2 1 0.6 10 0.1 10
* ND : Not Detected
32 SEANE BN e AL HEFEA X, sheA e AlddA R vy
321 Ba, Be N, Sb, Se, V, Zn 2 TEE eI AEE T U= 48 my
Tuble 4°] YEPH wlo} Zho] She EALANE AME- kg~27.3% ©)1AT}. Znel A$ 717 AEpEs 2
5}“ A%, Ao, FEATHAA AAS A8} = oA Alg AT o AFA S 9§ ulEhA|
2 TEE YEieH, HEFE M= 14.6~848 71 odsE 97t ol AAHSZE 10 mgkg o3t
mg/kg?a b‘rE}h‘E} Ni 2 A7}, ¥E =%, 3 & o] Bajo] o] o A3t} Bed FEAZ A
A AzPolM = T2 YEIY dEd =89 AE AQBtL AN AlEA BF BHER YE
2.7 mg/kg~ 3.91%= YEFSTE V& 3t ], F7A STt Bed SE|uetollA] Aol A AL b 7)ok A
29 A A 22 FE7F UERYZ iR B T EAFEAR A3t Joy 7)ol AR o
2 TE HYE Ry AEE TEHYE 3.0~345 AR BT} Seo] ASE Aoz vre rr2 e

mg/kg ©]Uth Bad AEE TE=HAE 1.40 my
kg~0.62%°10o™, RE=A), vteg], s, A4 A
ZA AAAA ¥ E & FEE YeER AT Zn9
A ARAZNAANA 031%~ 16.6% T2 TES

Wiz igew A ZA A 265 mg/kg~0.80%,
A EA ZA NN 347~403 mg/kge] HlF E&
8 YElWI A8 F AEE sEHYE 135 my/
kg~0.8%= LEFRTE.
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Table 5. The results of F an Cr(VI) contents

(Unit : mg/kg)

Compounds
Facility No. Type

F Cr(VI)

Cable Y5-01 Treatment sludge - 10.2
Electroni Y5-03 Treatment sludge 16.0 10.6
ectronies Y5-07 Treatment sludge 84.0 29.4

i Y5-05 Treatment sludge 314
Meta Y518 Waste sand 440 -
PC-A1 mineral - 40.5

Non-metal PC-A3 mineral - 38.5
PC-A4 mineral - 27.6

Y5-06 Treatment sludge - 4.9

Glass Y5-19 Dust 553 -
Y5-20 Dust 562 -

Hospital Y5-13 bottom ash ND -
Incinerat Ys5-11 fly ash ND -
nenerator Y5-14 fly ash 450 -
Limit of Detection 0.2 0.2

*ND : Not Detected

322. F, Cr(Vl)

Eae 27HAE e Bl S el Al e 231
TolA HlZd & 57 ey HEE 5
e Table 59 7o) 16.0~553 mgkgS 2 YEMSITE
Cr(VDE A& =97} 4.9-40.5 mgkgl & 34
oluf FEA AN T B QUM ¥laLE =
2 FEE YEIETE 248 LEH f\lEOH et o #HFHA
ol Al AJzko] Wo] A= 53 2d) oH %

o AAAIRE A7 A8l /\/\01 Z Al il

ol #7)% Axeld] 9l

o B b NeYe AT F UNAD B

Aol thas ) B7bele gl Ak
A, RS AfelE ELaDE A8 1 3
il

Ve A7 2 19} EFelM = %’\
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