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ABSTRACT: The work aims to study the building and evaluation methods of calibration regression equation for methyl-
benzene in solvent residues in order to improve the test level of solvent residues. Based on the analysis method for solvent
residues in GB/T 10004—2008, the weighted least square method of methylbenzene was adopted to establish the calibra-
tion regression equation. The weighted calibration regression equation was evaluated systematically and comprehensively
through coefficient of determination, standard deviation, statistical test, confidence interval, control limits, linear range
and uncertainty. The practical regression effects of calibration regression equations obtained in ordinary and weighted
least square methods were compared. The weighted calibration regression equation model was appropriate and of signifi-
cant linearity and remarkable fitting degree. It could effectively eliminate the effects of heteroscedasticity on the calibra-
tion regression equation, reduce the relative error in low-concentration determination significantly, and ensure the accu-
racy and reliability of the test results. The proposed method can be important guide for the building and evaluation of ca-
libration regression equation, quality control and processing and analysis of data in the laboratory.

KEY WORDS: methylbenzene; ordinary least square method; weighted least square method; calibration regression equa-
tion; detection of residues
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Tab.1 The test results about the calibration regression

equation
4 HIR I T A i/ (PA-s)
m,/mg k=1 k=2 k=3
1.3804x10! 11 629.5 11 800.6 11 491.8
1.3804x1072 1155.538 1166.154 1146.219
1.3804x1073 115.689 115.551 114.296
1.3804x10 11.728 11.638 11.615
1.3804x107° 1.303 1.267 1.307
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Tab.2 The analysis result of outlier

S,/ |V,./31/(pA-s)

pA's) k=1 k=2 k=3
1.3804x107" 154701  3.711  53.322  49.611
1.3804x1072  9.975 0.141 3.395 3.251
1.3804x107°  0.768 0.170  0.124 0.294
1.3804x10™*  0.060 0.023 0.007 0.015
1.3804x107°  0.022 0.004  0.085 0.005
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Tab.3 The result of residual error about least
squares method

en/(pAs)
m,/mg Y, /(pA-s) 1 2 —
1.3804x107" 11 640.0 —10.539 160.561 —148.239
1.3804x107%  1162.03  —6.496 4.120 -15.815
1.3804x107  114.233 1.455 1.317 0.062

1.3804x10*  9.453 2.275 2.185 2.162
1.3804x107°  -1.025  2.328 2.291 2.331
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Tab.4 The result of residual error about weighted least
squares method

N Unk
m,/mg Zn [(pA-s) 1 — =
1.3804x107"  83729.4 517.910 1757.41 —479.627
1.3804x1072 837383 —27.889 741.170 —703.007
1.3804x107°  83827.0 —18.956 —118.992 —1028.18
1.3804x10* 84 714.7 249.261 —402.289 —570.646
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Tab.5 The comparison about actual regression effects be-
tween the two calibration regression equations

m/mg AN R 22/ %

! EEE/NTE RN Rk
1.3804x107! 0.005 0.715
1.3804x1072 -0.521 0.004
1.3804x1073 0.812 —0.464
1.3804x107* 18.959 —0.288
1.3804x107° 199.006 0.033
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