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Direct Determination of Mercury in Coal Samples

GAO Xiao—-ging CHANG Lu

( Gansu Province Environmental Monitoring Ceniral Station Lanzhou Gansu 730020 China)

Abstract: DMA-80 direct mercury technology was applied to determine the concentration of mercury in coal
samples. The sample was pretreated with a 100 mesh sieve before analysis. The optimized conditions of drying
temperature and time are 200 °C and 30 s and decomposition temperature and time are 650 °C and 90 s respec—
tively. There is no obvious interference of matrix elements on mercury analysis. The method shows good linearity
in both higher concentration ( 0.200 mg/L ~10.0 mg/L) and lower concentration ( 0.400 pg/L ~200 pg/L) of
mercury. For 0. 100 g coal sample the detection limit of 0.4 wg/kg was obtained. RSD of parallel determination
is less than 5% and the spiked recovery is more than 97% . The analytical results are in good agreement with the
values measured by atomic fluorescence spectrometry.
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Fig. 1 Effect of particle size of coal samples

on mercury analysis
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Fig.2 Effect of drying time and temperature on the determination of mercury in coal
2.3 90 s
90 So
3(b)
3(a) (b) . (600 °C ~750 C)
3( a) 90 s o
; 650 °C .
0.120 .13 (b)
—. 0114 —
L ool
2 0108 =
£ g
= 0102 < 009
© 0.096 =
(.0%0 L : : : . .07 L 1 L L
60 70 80 90 100 110 630 660 690 720 750
AT ¢/ 5 MR 6/ °C
3
Fig.3 Effect of decomposition time and temperature on the determination of mercury in coal
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Ca.Al.K.Fe 1
Na. Cu-Zn. Mg, Ti.Mn Table 1 Experimental results of the interference
5.00 pg/L 1 from matrix elements
1 -1 -1
p/(mg-L™") p/(pg*L7)
° Ca 500 4.71 £0.25
2.5 Al 500 5.33+0.31
DMA —80 K 500 4.62 £0.41
Fe 500 5.16 £0.38
° Na 50 4.92+0.28
>0.8 o Cu 50 5.41£0.31
(0'400 Mg/L - Zn 50 4.69 £0.37
200 /L - _9.7796 2 Mg 50 4.76 £0.30
me/L) y=-7 v Ti 50 5.2440.29
6.125 3x +0.001 9 r=0.999 9; Mn 50 4.65+0.42
(0.200 mg/L ~10.0 mg/L)
y = —0.002 2x> +0.088 2x —0.000 2 2.6
r=0.999 9. 18 3
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Table 2 Experimental results of the precision
w/(mg* kg™") RSD
1 2 3 4 5 6 7 w/(mg * kg™ ") 1%
1# 0.261 0.272 0.261 0.261 0.259 0.267 0.257 0.263 2.0
2# 0.103 0.101 0.102 0.104 0. 106 0.094 0.096 0.101 4.4
3
Table 3 Experimental results of the spiked recovery
w/(mg* kg™') w/(mg < kg™") w/(mg* kg™') 1%
1# 0.031 +£0. 002 0.025 +0.001 0.054 +£0.003 97.8 ~99.2
2# 0.035 +0.003 0.050 +0.001 0.086 +0.002 98.5 ~101
3# 0.029 £0.001 0.075 £0.001 0.102 +£0.006 98.1 ~100
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Table 4  Analytical results of real samples  mg/kg 9-15.
4 - I
1# 0.413 £0.021 0.424 £0.057 2005(2/3) :53 -55.
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