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Uncertainty evaluation for determination of arsenic in drinking water by
inductively coupled plasma mass spectrometry based on Top-down
linear fitting method
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ABSTRACT: Objective To evaluate the uncertainty for the determination of arsenic content in drinking water by
inductively coupled plasma mass spectrometry (ICP-MS) based on the Top-down linear fitting method. Methods
According to GB /T 5750.6-2006 Standard examination method for drinking water-Metal parameters, the different
content of arsenic was determined under the condition of precision during the period. Based on the principle of
Top-down linear fitting method, the accumulated data was tested and analyzed. Results After confirming the
established empirical model was correct, the result of uncertainty was U=0.28 ug/L. Conclusion Top-down linear
fitting method is used in the uncertainty evaluation of chemical analysis, which combines the uncertainty evaluation
with the laboratory internal quality control work, reduces the workload, and has a wide range of application
prospects.
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Table 1 Working parameters of ICP-MS

PEE 27 $fl P& 21 Hfl
HIpTRIE 1550 W FA A E R F AR/ RO E AR
B TR 15.00 L/min SRAE /DA B
WA 1.18 L/min RAEGRIE 7 mm
kel Wy 0.10 L/min SRR Pk I& (Spectrum)
AR 4.0 mL/min iRy A3l
FAE R 2°C ERIEIN SE KA 3
FE SR TR 0.3 1/s -2/ €1 3
F2 TIEdhZAIBEIRINE (ng/L)
Table 2 Data fitting of work curve(ng/L)

Z& i Yo Yo Y3 Y4 Yas Y s
5.00 4.953 4.188 5.327 5.007 5.071 4.9092
10.00 9.866 9.091 10.617 10.377 10.071 10.0044
20.00 21.167 20.368 19.956 20.009 20.355 20.3710
40.00 39.456 40.145 39.627 39.900 39.796 39.7848
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Table 3 Residual analysis data of conventional models(ng/L)
S%m(l Yn €n1 Cn2 €n3 €n4 €ns
5.00 5.073 —-0.120 —0.885 0.254 -0.066 -0.002
10.00 10.053 -0.187 -0.962 0.564 0.324 0.018
20.00 20.013 1.154 0.355 —-0.057 -0.004 0.342
40.00 39.933 —-0.477 0.212 —-0.306 -0.033 -0.137
R4 RBZESTHE
Table 4 Offset controlled analysis data
N-2 NK-N SSE of o, FAif
2 16 421 0.445 0.208 2.14
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Yi=h ™ MAEVE R1G Sp=0.14 pg/L, WTE 95%M L FHER T,
A U=0.28 pg/L.

AP x, HAEE, ne/L; v AN EAE, pg/Lo
dex~ROV ® 4 H ®

KA d oMW, pg/Lo
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Table 5 Measurement data for one week(ng/L)

KE ROV M HAE Y, HAE X, WM d;
5.00 5.156 5.083 0.083
: 40.00 39.742 39.808 -0.192
5.00 5.182 5.109 0.109
? 40.00 39.702 39.768 -0.232
5.00 4.959 4.886 —0.114
’ 40.00 39.744 39.810 —0.190
5.00 4913 4.839 -0.161
! 40.00 40.115 40.183 0.183
5.00 5.050 4.977 -0.023
: 40.00 40.168 40.236 0.236
5.00 5.078 5.005 0.005
¢ 40.00 40.122 40.190 0.190
5.00 5.138 5.065 0.065
! 40.00 40.037 40.104 0.104
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Fig.2 Control diagram for monitoring values (d;)
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