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Rapid determination of trace mercury in fly ash samples
by pyrolysis zeeman atomic absorption spectrometry
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Abstract; In this paper a rapid and simple method using pyrolysis High Frequency Modulated light polar-
ization coupled with Zeeman Atomic Absorption Spectrometry (ZAAS-HFM) was employed for the analy-
sis of total mercury in fly ash samples. The factors those influence the experiment results, such as the
sample matrix, quantity of samples, gas flow, memory effect, were studied. Under optimum conditions,
the reproducibility of the method was within the range of 3. 2% ~3. 8% for peak area and 5.2% ~6.9%
for peak height. The detection limit (3¢-) was 0.002 0 pg - ¢ ' and the recoveries were within the range
of 94.2% ~98.5% . Three fly ash samples and three standard reference materials were analyzed. These
results were consistent with those obtained by the Cold Vapor Atomic Absorption mercury analyzer
(CVAAS), as shown by the result of i-test, no significant difference was found between these two meth-
ods. The method was simple, efficient and suitable for high throughput determination of total mercury in
fly ash samples.
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Fig. 1  Schematic diagram of instrument
1: Mercury lamp; 2: polarization modulator;
3. probing ray of the RA —=915" ; 4. analysis of pool;
5. photoelectric detector; 6 catalytic converter;
7. second chamber of the atomiser; 8 atomizer;

9. first chamber of the atomiser; 10: container for a sample
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Table 1  Analysis results of different sampling quantity
R e I
(pg-s)
0. 050 00 0.028 3
0. 100 00 0.026 3
GDFA Bk 0.150 00 0.024 3
0.200 00 0.024 1
0.250 00 0.024 6
0.010 00 0.507
0. 020 00 0. 499
YDFA RIS 0. 040 00 0.478
0. 080 00 0. 481
0. 100 00 0. 486
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Table 2 Relationship between carrier gas flow and

Hg signal intensity as well as integration time

HA i RAE TR Ry Rsf )
V/(mL-mian) (UETEIFR ) 1 t/s
200 7 320 40
400 5930 35
600 4 040 30
800 3 190 25
1 000 2 560 20
1200 2 030 20
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Fig. 2 Relationship between carrier gas flow and Hg signal

intensity and integration time
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Table 3 Values of inserted blank samples

o m(Hg),/ng

T T TC.
100 -0.035 -0. 066
200 -0.051 -0.035
300 0.014 -0.017
400 0. 088 -0.101
500 0.491 -0.082
600 2.113 -0.135
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Table 4 Recovery and relative standard deviation (RSD) of the method

=N D)\EI [E]&E N0 ‘mk‘!é;_‘
I MR it TR/ % TR RSD/% T
m (HHHIR) /g m (Hg) /pg m (Hg) /ug RSD/%
0. 050 26 0.027 5
0. 050 28 0.027 9
0.050 17 0.026 9
0.01 94.2 3.8 6.9
0. 050 20 0.027 2
0. 050 21 0.027 1
0. 050 23 0.027 3
0. 050 24 0.037 1
0. 050 20 0.036 9
0. 050 33 0.038 1
0.02 98.2 3.3 5.8
0. 050 31 0.038 0
0. 050 27 0.037 6
0. 050 25 0.037 4
0. 050 25 0.046 6
0. 050 32 0.047 4
0. 050 35 0.047 7
0.03 98.5 3.2 5.2
0. 050 27 0.046 9
0. 050 37 0.047 9
0. 050 40 0.048 2

1) REghgi s ZDFA; w (Hg) / (pg-g™') =0.357 £0.008
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Table 5 Comparison of the method in this work and UVAAS

- FrifE(E & A A 26 2 T IR OB TS v ¥ T MR MBI R A 3% t
w(Hg)/(pg-g™") MEMH (pg-g™") RSD/ % MEM (pg-g™") RSD/ %
GBW07453 0. 075 +0. 007 0.074 4.8 0.075 4.6 0.633
GBW07457 0.143 £0.013 0.145 3.7 0.147 2.7 1. 040
GBW07430 0. 460 +0. 050 0. 460 8.2 0. 450 6.7 0.911
ZDFA 0.358 2.9 0. 361 1.8 0.775
YDFA 0. 490 1.7 0. 488 0. 90 0. 894
MDFA 0. 881 1.2 0. 885 0.37 0.921
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