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Simultaneous Determination of 10 Kinds of Toxic Ele-

ments from Smelting Slag Leaching Solution by ICP-
AES Method
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Abstract; Hazardous ingredients such as copper.,zinc,cadmium,lead,chromium, beryllium, bari-
um, nickel, silver and arsenic in smelter slag were extracted with leach liquor, digested by
HNO;-HCI solution,and determined by inductively coupled plasma atomic emission specrome-
try. Under the optical conditions,the detection limits were lower than 0. 065 mg/L. The stand-
ard addition recoveries were 88. 9% ~110. 6% ,and the relative standard deviation (RSD ,n=6)
was 0. 9% ~4.9%. This method showed low detection limit of tested metals, good repetition,
high analysis efficency and was applicable in the determination of hazardous ingredients in
smelter slag.

Key words: inductively coupled plasma atomic emission specrometry, smelter slag, maceration
extract, toxic element

s L1 ICP-AES
’ o [4.5] . o <<
s , »(GB5085. 3—2007)
H ICP-AES \
, (HNO; + HCD )
e AES N
(ICP-AES) 10 . . .
:2011-01-07
(19815, , . 1
* ( 09320026) ; L1
( 0991295) . 2100DV (
352 Guangxi Sciences, Vol 18 No. 4,November 2011



Perkin Elmer ), AS93Plus )
, : RF
1300 W, 30 s, 0.2 L/min,
50 s, 0.80 L/min,
, 15 L/min,
, 1.5 ml/min, 3 .

1 . (30+2) r/
min R Sartori-
us °

1
Table 1 Emission wavelengths and background correction for

each element determined

Background correction

Elements Emission
wavelengths(nm) BGC1 BGC2
Cu 327.393 —0.033 0.033
Zn 206. 200 —0.017 0.019
Cd 214. 440 —0.022 0.020
Pb 220. 353 —0.020 0.015
Cr 267.716 —0.021 0.020
Be 313.107 —0.025 0.020
Ba 233.527 —0.051 0. 045
Ni 231.604 —0.025 0.023
Ag 328.068 —0.015 0.015
As 193. 696 —0.023 0.027
1.2
( ):1000 mg/L,
HCI,HNO;,H,SO,, .
21
(1L 2 )
pH (3.20£0.05), 18. 2MQ * cm
1.3
’ (p:5. O%( ) ’
2,
2

Table 2 Standard solution series

Standard solution

Elements CK 1 2 3 4 5
Cu.,Zn,Ba 0 20.00 40.00 60.00 80.00 110.00
Cd 0 0. 20 0. 40 0. 60 0. 80 1.10
Pb.Ni,Ag.,As 0 1.00 2.00 3.00 4. 00 5.50
Be 0 0.01 0.02 0.03 0. 04 0. 05
Cr 0 3.00 6.00 9.00 12.00 15.00
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Fig. 1 Comparison of the test results with different acid

digestion procedures

Clmme-teme, EAmime-ssaie, Bmim-dses, Oxkmm.
[Nitric acid and hydrochloride, EA Nitric acid and perchloric acid,
ElNitric acid and hydrogen peroxide, [] Not digestion.
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Table 3 Linear range, instrumental detection limits and quanti-
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fication lower limits
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0.001~0. 065 mg/L,
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Continue table 4

Concentration(mg * L™ 1)

Elements Concentra- Correlation Detection limit
tion coefficient (mge+ L1
(mge+ L1
Cu 0~110. 00 0.9995 0.012
Zn 0~110. 00 0.9991 0. 007
Cd 0~1.10 0.9993 0. 004
Pb 0~5.50 0.9998 0. 050
Cr 0~15.00 0.9994 0. 009
Be 0~0. 05 0.9997 0.001
Ba 0~110. 00 0.9991 0. 006
Ni 0~5.50 0.9992 0.016
Ag 0~5.50 0.9995 0. 007
As 0~5.50 0.9994 0.065
2.4 .
b
6 1)
4 o
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Table 4 Comparison of analytical results
Concentration(mg « L.™1)
Sam-  Ele- (102) If?/OD)
ples ments Suggested Other AlgC
method method
1 Cu 0.222 0.225 —0. 006 90. 2 3.6
Zn 0.272 0.265 0.011 101.3 1.4
Cd 0.010 0. 009 0. 046 98.0 0.9
Pb 0.075 0.071 0.024 95.6 2.4
Cr 0.034 0.036 —0.025 91.4 4.4
Be 0.003 0.003 0. 000 93.0 1.2
Ba 0. 606 0. 600 0. 004 95.5 1.4
Ni 0.036 0.032 0.051 106.7 4.9
Ag ND 0. 006 — 105.0 2.7
As ND 0.020 — 98.5 2.1
2 Cu 0.551 0.548 0.002 92.8 1.5
Zn 0.478 0.485 —0. 006 96. 6 3.1
Cd ND 0.002 — 105. 0 4.1
Pb 0.091 0. 086 0.025 105.5 2.6
Cr 0.294 0.290 0. 006 102. 2 2.8
Be 0.003 0.003 0. 000 98.0 4.2
Ba 0. 106 0.110 —0.016 93.4 3.8
Ni ND 0.015 — 110. 6 2.5
Ag 0.012 0.010 0.079 100. 4 1.8
As ND 0. 050 — 92.2 3.2
3 Cu 0. 605 0.588 0.012 88.9 3.6
Zn 0.284 0. 280 0. 006 104. 2 3.0
354

Sam- Ele- If R§D
ples ments Suggested Other AlgC O 0
method method
Cd 0. 006 0. 005 0.079 98.0 4.1
Pb ND 0. 040 — 108. 0 1.6
Cr 0. 281 0.275 0. 009 90. 6 2.2
Be 0.002 0.002 0. 000 99. 8 2.8
Ba 4,288 4. 320 —0.003 96. 5 0.9
Ni ND 0.010 90.0 4.0
Ag 0.010 0.010 0. 000 97.5 2.3
As 0.110 0.105 0.020 90. 6 3.0
1 ,2 .3 . ND . Sam-
ples 1 for Oxide scale, 2 for Vanadium slag, 3 for Manganese rich slag.

ND:not detected.
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