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Determination of Multiple Elements in Water-chilled Dreg by
Inductively Coupled Plasma Atomic Emission Spectroscopy
with Microwave Digestion

ZUO Hongyi,SHI Shilong

(Shenzhen Zhongjin Lingnan Nonferrous Metal Co. ,Ltd. ,Shaoguan Smelter ,Shaoguan,Guangdong 512024 ,China)

Abstract The sample was digested with aqua and hydrofluoric acidby microwave,andmultiple elements in
water-chilled dreg was determined by inductively coupled plasma atomic emission spectroscopy. The sample
can be dissolved completely in an airtight container at 185 C for 60 min,the interference of the composition
of the digestion solution can be eliminated by selecting the appropriate spectrum line, the recovery rate is
95.7%—107% , the relative standard deviation is 0. 68 %—8. 7% (n= 5),the detection limit can meet the
analytical requirements. The results show that the method is fast,simple and accurate,and the method can
be used for the determination of multiple elements in water-chilled dreg.
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Table 1 Working program setting of microwave

digestion instrument

e 1) /s TG/ C iR/ C
1 300 50 120
2 120 120 120
3 300 120 150
4 300 150 150
5 300 150 185
6 2 400 185 185
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Table 2 The choice of dissolving solvents

T AR B8 7 mL K

7 mL EK+0.5 mL FIRIR

7 mL FK+1 mL & HF R
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27 B AS KT REAIRE 400 B

JBE21.45%
Sk 28.49%

FE SR BE 21,322
FE g Bk 28.56 %
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Table 3 Dissolving time for effects of SiO, content

T4 B 1]/ min 30 62 90 124
1% /% 6.56 21. 29 20. 96 21.38
2% /% 5.69 28. 46 28.97 28.58
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Table 4 Main component of water-chilled dreg

R4 CaO Fe Si0O; MgO Al Oy Cd Cu

ER () 13~25 18~28 18~32 2~6 4~13 0.000 4~0.007 4  0.14~1.56
WAy Pb Ga Ge Sh Na Co As

TRV % 0.02~0.6 0.02~0.06  0.005 1~0.08 0. 007 0.2~1.8 0.006 6~1.76 0.032~0. 2
D Wix Zn Mn Ni Sn Cr

TEVEE/ % 0.26~6. 4 0.1~0.8 0. 005 0.01~0.08 0.01~0. 05
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Table 5 Effects of interference elements /(pg e+ mL™")

. - 0.1 pg/mL lpg/mL . - 0.1 pg/mL lpg/mL
oo ek Wikl wikes | 7K e WEE WK
Ca 317.933 0. 105 1.012 Sb 217.581 0.103 0.991
Fe 259. 941 0. 099 0. 994 Co 228. 806 0.105 1. 029
Si 288. 158 0. 101 1.016 As 189. 042 0.098 0.974
Mg 285.213 0.099 0.993 Zn 213. 856 0.102 1. 015
Al 396. 152 0. 10 1. 025 Na 589. 592 0. 096 0.972
Cd 226.502 0.097 0.998 Mn 257.611 0.101 1. 027
Cu 324. 754 0. 106 1. 037 Ni 231.604 0.103 0.983
Pb 220. 353 0. 099 0.984 Sn 189. 991 0.102 1. 015
Ga 294. 364 0.105 1. 025 Cr 205.618 0. 100 1. 034
Ge 209. 426 0.099 0.978
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Table 6 Working curve series /(pg - mL™")

JLR FRUE 1 ARME2 BRUES ARUE 4 ARUES

Cu Cd Sb As Sn Ni

1B 5 b ME VRS W22 90 11 o B vk E AR % 6 e 1Y Cr Mn Na Ge Ga 005 0.1 0.2 !
WP AT LA L A R 500 1 AR R AR HE P A Pb Mg Al Zn 0 1 3 5 10
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Table 7 Linear relation of working curve
sy —ORER g, (pf.”iffffl) g B (pg&irﬁ51>
Ca 1301 463 1977 0.999 8 0.09 Sb 36 586 155 0.999 9 0. 006
Fe 389 443 8 997 0.999 8 0.08 Co 309 355 131 1. 000 0O 0.001 2
Si 736 992 —1 483 0.999 8 0.09 As 52 941 75 0.999 9 0.02
Mg 764 370 —800 0.999 9 0.12 Zn 258 385 2 697 0.999 8 0.09
Al 543 823 1322 0.999 6 0.06 Na 3 853 347 9 500 0.999 9 0. 04
Cd 814 801 —371 1. 000 0 0. 000 3 Mn 1394 363 909 1. 000 0 0. 000 3
Cu 617 094 —854 0.999 99 0. 009 Ni 159 569 426 0.999 9 0. 000 6
Pb 36 059 269 0.999 9 0.003 Sn 617 094 —37 1. 000 O 0. 002
Ga 42 108 —90 0.999 99 0.009 Cr 299 530 270 1. 000 O 0. 009
Ge 40 033 — 140 0.999 7 0.018
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HI 2% 8 AT L o Xof Wit ATL it B0 7K PR i A i AT S
YO R AR UE AR 22 (RSD) 0. 68 % ~8. 7% , J7 1k
K2 B B0, 5 AW T LR R 22 B K
0.55% - A5 8] i 5 95. 7% ~ 107 %, Al 3 & I &
BR,
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Table 8 Results of test for precision and comparison results with different methods(»=75)
Eigy M/ % SD/ % RSD/ % HOUR G e kg R 7 FRUEMA B/ pg Jbr A / %

CaO 10. 81 0.073 5 0. 68 10. 26 5 000 104
Fe 23.75 0.173 4 0.73 23.56 5 000 100
Si0O, 21.56 0. 987 4 4.6 20.79 5 000 97.6
MgO 4.42 0.141 9 3.2 4.02 5 000 104
Al; Oy 5. 64 0.052 0.92 5. 34 5 000 102
Cd 0.000 4 0. 000 03 8.7 0.000 5 1 97. 8
Cu 0.15 0.002 5 1.7 0. 14 100 101
Pb 0. 29 0.008 6 3.0 0. 27 100 100
Ga 0.041 0.001 4 3.4 0.043 100 104
Ge 0.009 3 0. 000 5 5.3 0.009 7 10 101
Sb 0.007 0. 000 5 6.8 0.007 6 10 96. 6
Co 0. 006 1 0. 000 3 5.7 0. 006 5 10 99.5
As 0.031 0.001 8 5.8 0.034 100 100
Zn 2.11 0. 066 0 3.1 2.25 1 000 98.4
Na 1. 38 0.056 9 4.1 1. 21 1 000 107
Mn 0.15 0.008 5 5.7 0. 16 100 101
Ni 0.008 2 0. 000 3 3.4 0.007 9 10 102
Sn 0.038 0.001 8 4.6 0. 036 100 95.7
Cr 0. 038 0.001 3 3.5 0. 039 100 101
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