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The Effect of Proficiency in Environmental Sample Measurement on
Analysis Results
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ABSTRACT: This study investigated how the indicators of quality control are improved by proficiency in the measurement
of phosphate concentration. In addition, analysis equipments were to be compared to see if there were any differences
in measurements depending on the type of analysis device. In order to find out the effect of the proficiency of the analyst
on the analysis results, three analysts measured phosphate concentration seven times in accordance with the Korean water
pollution test standards, and met the quality control indices if repeated more than five times. The limit of quantification
for phosphate was calculated at 0.02 mg/L. If the analysis devices are different, the absorbance and concentration of
the samples near the limit of quantification are statistically significant difference.
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Fig. 1. Concept of method detection limit.
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Fig. 2. The change in the average and standard deviation

of the detection limits according to number of experiment.
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Fig. 3. Calibration curve for phosphate measurement by
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Table 1. Changes in Quality Control Items by Number of Measurements

model # of measurement 1 2 3 4 5 6 7
limit of quantification (mg/L) 0.0513  0.0254 00478 00434 00406 00167  0.0205
. RSD (%) 57%  -159%  -16% 10% 25% % 12%
;‘;%ZSS/ accuracy (%) 85% 30%  -224%  94% 94% 117% 88%
measured cone. (mg/L) 0017  -0.0059  -0.0449 00188 00187 00234 00177
calibration curve R? 09883 0998 09917 09978 09997 09971  0.9994
limit of quantification (mg/L) 0.0255 00335 00686  0.042 00268 00139  0.0214
RSD (%) 8% 304%  -46% 62% 1% 6% 10%
UV-2000 accuracy (%) 169% 55% -89% 145%  136%  113%  106%
measured conc. (mg/L) 00338 00111  -00178 00289 00271 00226  0.0211
calibration curve R? 09909 0995 09952 099 09997 09975  0.9993

Table 2. Comparison of Measurement Differences between Two Analytical Instruments

Absorbance Concentration
Mean of differences 0.0013 0.0036
Standard deviation of differences 0.00422 0.00613
No of measurements 63 63
Standard error 0.000531 0.000773
Confidence interval 0.000192~0.00232 0.00203~0.00512
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