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Uncertainty evaluation for the determination of total arsenic content in rice
by hydride atomic fluorescence method
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ABSTRACT: Objective To evaluate the uncertainty for determination of total arsenic content in rice by hydride
atomic fluorescence method. Methods According to JJF 1059.1—2012 Measurement uncertainty evaluation and
expression and CNAS—GL 006: 2019 Evaluation guide for uncertainty in chemical analysis, the sample was
digested by nitric acid-perchloric acid-sulfuric acid, reduced by thiourea-ascorbic acid, and then determined the total
arsenic content. The uncertainty source in the detection process was analyzed, the relative standard synthetic
uncertainty was calculated, and finally the expanded uncertainty of total arsenic in rice was obtained. Results When
the total arsenic content in rice was 0.144 mg/kg, and the expanded uncertainty was 0.012 mg/kg (k=2) at the 95%
confidence interval. Conclusion The uncertainty measured by hydride atomic fluorescence method mainly comes
from sample digestion, standard solution preparation and measurement repeatability.
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Table 1 Parameters of liquid phase atomic fluorescence

spectrometer
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FER ) 3s BT = A3

1.2.4 #H&fen s i
F2 1.2.1 X} 6 AP TREIN AR IS S, 45 IER 2,



2260 B ah % 4 B R I A i $ 124
*2 HRNEE HARHHG
Table 2 Detection values of sample .
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Fig.1 Source of uncertainty in measurement of total arsenic content
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Table 3 Measurements and recoveries of reference materials
i H & A{H/(mg/kg) SEH{H
As 0.1153 0.1121 0.1093 0.1195 0.1067 0.1117 0.1124
EEE A 102.5497 99.7035 97.2132 106.2852 94.9007 99.3478 98.6257
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Table 4 Standard solution test results

BRI WA B /(ng/L)

PEICH Y
00 1.0 2.0 4.0 8.0 10.0
Y, 0 311.458 705.902 1487.351 2943.823 3822.365
Y, 0 318361 710.632 1493.308 2957.128 3814.887
Ys 0 323.075 714.668 1502308 2978.128 3862.887
SEEIME 0 317.631 710401 1494.322 2959.693 3833.380
ZER Y=382.43C-40.871 r=0.99965
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Table 5 Arsenic concentration in sample solution
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e
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5.9442 5.7241 5.712 5.7483 5.5882 5.9724 5.7815
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Table 6 Summary of relative standard uncertainty

AN 2 By AAXS AR UEAE E B ey
FRECFE it 0.0002887
TR 5 T i 0.03286
o Y TS AR A 1 0.01764
FrifEfh & A 0.009036
W 8 A 0.001045
Bl E 25 0.0009976
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