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In this study, we purified an environmental pollutant (metamifop) by re-crystallization under various con-
ditions and prepared four kinds of high-purity reference materials (RM) that show small variations in purity
among each other. To measure their purities with uncertainty, four different analytical methods were employed:
differential scanning calorimetry (DSC), peak area normalization (HPLC), external calibrant (HPLC), and
quantitative NMR (q-NMR). The highest purity of metamifop RM, determined by q-NMR, was 99.02% with
an uncertainty of 0.64% compared with 99.36% (with 0.12% uncertainty), 99.46% (with 0.53% uncertainty)
and 99.84% (with 0.29% uncertainty), determined by DSC, external calibrant, and peak area normalization,
respectively. Most of the evaluated purities are within the calculated uncertainty range.
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Fig. 1. Chromatograms of ME, MF-1, MF-3, and standard.
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Table 1. Purity and uncertainty of purified metamifops, as
determined by peak area normalization in HPLC

Samples Purity (%)* Uncertainty
MF 94.06 0.40
MF-1 96.62 0.89
MEF-2 98.06 0.31
MEF-3 99.84 0.29
MF-4 99.86 0.24
PST-1135A1000 98.22 0.47




74 s

0 1
I F o
’ & k

Al

Fig. 2. 'H-NMR spectrum of MF-4 and BA in CDCl,.
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Table 2. Purity and uncertainty of purified metamifops, as
determined by g-NMR

Samples Purity (%) Uncertainty
MF-1 98.25 0.74
MEF-2 98.97 0.72
MEF-3 99.02 0.64
MF-4 98.93 1.02
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Fig. 3. Purity calculation of MF-2 from DSC. (a) DSC melt-
ing trace (b) curves of temperature (T) vs. recipro-
cal of the fraction melted (1/F).
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Table 3. Purity and uncertainty of purified metamifops, as
determined by DSC

Samples DSC (%) Uncertainty
MF-1 98.62 0.33
ME-2 99.41 0.14
MEF-3 99.36 0.12
MF-4 99.32 0.15
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Table 4. Purity and uncertainty of purified metamifops, as
determined by external calibrant in HPLC

SR - A - PER - o)

Samples HPLC (%) Uncertainty
MF 94.14 0.60
MF-1 98.11 0.73
MEF-2 99.83 0.59
MEF-3 99.49 0.53
MF-4 99.60 0.51
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Fig. 4. Purity and uncertainty of MF-3, determined by the different test methods. PAN: peak area normalization; EC:

external calibrant.
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