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Evaluation of uncertainty in chemical analysis

laboratory using control chart
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Abstract: According to the test method of GB/T 5750.6—2006,
the cadmium content in drinking water was measured by graphite
furnace atomic absorption spectroscopy, and the accumulated
data was statistically analyzed based on the Top-down control
chart method. The extended uncertainty was 0.30 pg/L (k=2,
P=95%). Using Top-down control chart method to assess the
uncertainty is statistically rigorous, and has a wide range of appli-
cation prospects.
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Table 1 Working procedure of Graphite furnace
B RE/C Jl;‘(]%'lua‘ Eﬁtﬁ -ﬁ’f‘dﬁi;/
8] /s [8] /s (mL * min~1)
T 110 1 50 250
R 130 15 30 250
BAk 650 10 20 250
BT 1650 0 5 /
R 2 450 1 3 250
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Table 2 Analysis results of Cadmium check sample

L 0 A brfE AL s AFTHRAR MR 52
7 I;/(ug+ L") EWMA |MR;]| I; wi(s) w; (MR ;) pi A; bi A;
1 8.47 8.44 / 8.25 —1.677 4  —1.360 4 0.045 2 —6.327 3 0.020 7 —7.944 0
2 8.34 8.40 0.13 8.26 —1.5935 —1.292 4 0.054 8  —17.241 9 0.027 0 —21.4350
3 8.45 8.42 0.11 8.29 —1.3419 —1.088 3 0.066 0 —24.379 5 0.034 7 —29.777 2
4 8.35 8.39 0.10 8.30 —1.258 0 —1.020 3 0.093 4  —29.596 5 0.055 8 —35.541 2
5 8.61 8.48 0.26 8.32 —1.090 3  —0.884 3 0.109 9 —36.5857 0.069 7 —43.706 1
6 8.25 8.39 0.36 8.34 —0.9226  —0.748 2 0.1718  —38.272 3 0.126 9 —44.777 9
7 8.47 8.42 0.22 8.34 —0.9226 —0.748 2 0.252 2 —36.876 5 0.210 6 —41.891 8
8 8.63 8.50 0.16 8.35 —0.8387 —0.680 2 0.282 9  —39.040 7 0.244 5 —43.763 8
9 8.52 8.51 0.11 8.36 —0.754 8 —0.612 2 0.384 2 —35.323 3 0.361 3 —38.156 3
10 8.46 8.49 0.06 8.41 —0.3355 —0.272 1 0.420 2 —35.875 5 0.404 1 —38.100 4
11 8.26 8.40 0.20 8.45 0.000 0 0.000 0 0.456 9 —35.921 9 0.448 2 —37.460 1
12 8.49 8.43 0.23 8.46 0.083 9 0.068 0 0.494 0  —35.527 7 0.492 8 —36.330 0
13 8.41 8.42 0.08 8.47 0.167 7 0.136 0 0.5312 —34.755 0 0.537 6 —34.799 0
14 8.32 8.38 0.09 8.47 0.167 7 0.136 0 0.568 1  —33.662 9 0.581 9 —32.9511
15 8.55 8.45 0.23 8.49 0.335 5 0.272 1 0.604 4  —32.307 4 0.625 1 —30.863 9
16 8.60 8.51 0.05 8.52 0.587 1 0.476 1 0.639 8  —30.740 8 0.666 9 —28.609 2
17 8.55 8.53 0.05 8.53 0.671 0 0.544 2 0.6741  —29.012 0 0.706 7 —26.252 2
18 8.34 8.45 0.21 8.54 0.754 8 0.612 2 0.738 2  —22.264 3 0.778 9 —18.559 5
19 8.58 8.50 0.24 8.55 0.838 7 0.680 2 0.767 6~ —20.541 0 0.810 8 —16.512 6
20 8.54 8.52 0.04 8.55 0.838 7 0.680 2 0.820 5 —15.064 9 0.865 5 —10.925 0
21 8.29 8.43 0.25 8.58 1.090 3 0.884 3 0.843 9  —11.733 8 0.888 3 —7.8157
22 8.58 8.49 0.29 8.58 1.090 3 0.884 3 0.843 9  —11.514 7 0.888 3 —7.563 0
23 8.30 8.41 0.28 8.60 1.258 0 1.020 3 0.884 4 —8.601 1 0.925 4 —5.080 1
24 8.36 8.39 0.06 8.61 1.341 9 1.088 3 0.941 8 —5.468 9 0.970 7 —2.680 2
25 8.53 8.45 0.17 8.63 1.509 6 1.224 4 0.960 5 —4.243 0 0.982 8 —1.871 9
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