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Flame atomic absorption spectrometry study of determining element
contents in soil in coal mining area
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Abstract: FAAS (Flame Atomic Absorption Spectrometry) has already been widely used to many fields. However,
due to several problems such as too many samples required, too long digested time and more interferers during the
FAAS experiment, its use in practice is limited. In order to solve these problems, a new method using the FAAS to
determine Zn Cu Fe Mg Ca K and Na, seven element contents of soil samples in coal mining area after digested
by HNO;-HCIO, is established in this paper after doing trial and error, combining with the characters of these
samples. The method is easy and rapid with satisfied results. The relative standard deviations of these soil samples
from Huainan coal mining area are less than 2.9%, while the recoveries of the additional standard are in the range
0f 97.3%~112.5%.
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Table 1 Working conditions of the instrument
- /nm /mA /nm /V /MPa
Zn Cu Fe Zn 2139 3.0 04 356 0.09
Mg Ca K Na7 Cu 324.7 3.0 0.4 267 0.09
Fe 372.0 4.0 0.1 367 0.09
Mg 2852 3.0 0.4 234 0.09
Ca 4227 3.0 0.4 284 0.09
v O b A et K 766.5 3.0 0.4 285 0.09
1 ®@SEWIE Na 3303 3.0 0.4 354 0.09
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Fig. 1 A sketch map showing the soil sample sites in
Xinzhuangzi coal mining area in Huainan
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Table 2 Standard solution concentration

Zn 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0
Cu 05 1.0 3.0 5.0

Fe 05 1.0 2.0 4.0 6.0

Mg 0.05 0.1 0.2 0.3 0.4 0.5

Ca 1.0 2.0 3.0 4.0 6.0 8.0

K 0.5 1.0 1.5 2.0 2.5

Na 5 10 15 20 30 40
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Fig.2 The standard curve of Zn Cu Fe Mg Ca K Na
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Tabel 3 Results of additional standard tests

/ug /ug /ug 1%
/n 4.4 5.1 0.5 104.5
Cu 18.6 21.7 3.0 100.5
Fe 221.2 222.6 4.0 '98.8
Mg 15.0 15.0, 15.1 0.3,0.5 98.0,97.3
Ca 382.0 382.5,395.4 4.0, 8.0 99.1,101.4
K 37.2 39.4,40.1 1.5,2.5 101.9, 101.1
Na 88.5 114.6 15 112.5
3
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Zn Cu Fe Mg
Ca K Na 4

Zn Cu Fe
Mg Ca K Na 85.2~110.2 ng/g 22.5~
373 png/g 22122.8~30354.4 pg/g  1229.2~528.1 pg/g
3 829.5~38 199.4 ng/g 3 557.5~4 387.5 ug/lg  159.1~
304.6 pg/g

xzzk2 xzzk4 xzzk6 xzzk7)



- 44 - M 5 AR %38 %
F4 HERETVEIEHRPRTRIENAAREFRECENESER ng/g
Tabel 4 The FAAS results of element contents of soil samples in Xinzhuangzi coal mining area
Zn Cu Fe Mg Ca K Na
xzzk1 85.2 22.5 27 540.5 1229.2 3829.5 3696.4 292.9
xzzk2 88.8 28.0 24 223.0 13204 92283 35575 193.3
xzzk3 88.2 29.1 25 174.5 1320.6 6967.2 4022.8 167.8
xzzk4 88.4 37.3 22122.8 1497.2 38 199.4 3718.2 295.2
xzzk5 110.2 35.2 30 353.9 1 493.1 23 705.6 42426 251.3
xzzk6 107.2 35.9 30 354.4 1528.1 29 790.6 4387.5 304.6
xzzk7 84.4 29.8 25962.0 1270.3 3 881.0 4 288.7 159.1
(ICP-MS) HNO;-HCI10,4
Zn Cu 5
4 5 Zn Cu

5 Zn#Cuij ICP-MS MELR ug/g
Table 5 The contents of Zn and Cu determined by ICP-MS

Zn Cu
xzzk2 73.4 27.7
xzzk4 84.1 33.6
xzzk6 108.0 33.3
xzzk7 71.9 26.8
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