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Fig. 1 Configuration of the SCGD-optical emission spectrometry device
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Fig.3 Comparison of the analytical sensitivity using
different discharging current
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Fig.2 Emission spectra of Tl based on solution cathode
glow discharge (100 pg/L TD
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Table 1 Experimental results of spiked recoveries (n=3)
Sample Background Added Found Recovery Average recovery
No. (pg/L) (ng/L) (pg/L) (%) %)
1 14,241, 2 5. 00 5.41 108 111
2. 00 5. 40 108
3. 00 5. 80 116
2 12642, 1 20,0 19,2 96. 0 98, 8
20,0 19.7 98.5
20,0 20,4 102
3 2.9410. 66 3. 00 4. 04 80. 8 86.7
10,0 8. 33 83.3
20,0 19.2 96.0
1 ND* 3. 00 4. 91 98. 2 101
5. 00 4. 80 96.0
2. 00 5. 20 110

*The content were below LOD,



%M FEPF . RABRRAARELRL-RTARLFERNE I LERFEESE %41 %

2.6 5 ICP-MS 7% b3t

Sk T — 2 36 UE YA BB Y6 A HL - D R S O R AR I T T Ml B K A R A A SR B T RE L TR
BETT YA K B9 Tk B K SEBREE S 3 63, HirP No. 1 il No. 3 BF 5 JE 75 6 B8, No. 2 B i il 3= i 75 8 5 65
WA T7 S ICP-MS J7iE 64T 1 L XI5, AR OGS SR N & 4 ez, Wi o3 ¥ 07 i o B 85 % — Bk R 4.

jgf D SCGD-AES [ ICP-MS
i 28.8
I 30r 252 —
® 251 T
= 20l
[~
3 142 155
£ 15| g il
O o
st \ \ 294 25
[)_ f 1 III[ 1 i
No.l No.2 No.3
Samples

B4 BEBREXLMBEEESICP-MSETUEKESENEERET (N2 #FRARBESERVELER)
Fig.4 Comparison of the analytical results for the industrial wastewater by SCGD-AES and ICP-MS

The No. 2 sample was diluted by 5 times.
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Application of Solution Cathode Glow Discharge-Optical
Emission Spectrometry for the Determination
of Thallium in Industrial Wastewater

QIAO Zhiwei' s QIAN Wanyou®, YU Xiaoling', LUO Xiaolong' .
CAO Bingwei''s WU Zan®, ZU Wenchuan™
(1. Environmental Monitoring Centre of Jiangxi Province s Nanchang 330077 ;
2.Yifeng Ecological Environment Bureau ,Yichun 336300;
3. Institute of Analysis and Testing Beijing Academy of Science and Technology
(Beijing Center for Physical & Chemical Analysis) sBeijing 100089)

Abstract: A rapid and convenient method was established for the determination of Thallium in industrial
wastewater using a home-made solution cathode glow discharger coupled with a portable optical fiber
spectrometer. The conditions and parameters influencing the analytical sensitivity of thallium were
optimized comprehensively. including the emission wavelength. the acidity of the cathode solution, the
discharging current.ete. The results showed when 1. 2% (V/V)HNO, was used as the medium, the best
analytical performance could be obtained. The discharging current played crucial key on the analytical
sensitivity. Under the optimized conditions. the limit of detection for thallium in wastewater was
0.98 pg/L.and the relative standard deviation based on 7 duplicate tests of 10 pg/L thallium standard
solution was 4. 8 %. Thallium in real industrial wastewater samples were analyzed using this method. The
spiked recoveries were within the range of 80. 8% -116%. The results were in favorable agreement with
the ICP-MS method. and only less than 1 min was needed for the analysis of a sample. The results
showed that the method was simple and reliable,and it can satisly the demands in the area of thallium
detection in industrial wastewater discharging.

Keywords: Solution cathode glow discharge; Optical emission spectrometry; Industrial wastewater; Thallium
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