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A study of methods for analyzing crystal violet lactone and carbonate esters (vinylene carbonate, fluoroethylene
carbonate, ethyl methyl carbonate, propylene carbonate and diethyl carbonate)
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The general tariff rates of crystal violet lactone (CVL) and carbonate esters (vinylene carbonate (VC), fluoroethylene

carbonate (FEC), ethyl methyl carbonate (EMC), propylene carbonate (PC) and diethyl carbonate (DEC)) were amended to

be duty-free from April, 2019 by request for Tariff revision of FY 2019. In Japan, crystal violet lactone is mainly used as a

dye of pressure-sensitive paper, and carbonate esters including vinylene carbonate, fluoroethylene carbonate, ethyl methyl

carbonate, propylene carbonate and diethyl carbonate, are commonly used for solvents and additives dissolved in the

electrolytic solution for lithium ion batteries. In this study, we studied the analytical methods for these six substances and as

a result, we found that it is possible to analyze them for tariff classifications by using Fourier Transform Infrared

Spectrometer (FT-IR) and Gas Chromatograph - Mass Spectrometer (GC-MS).
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Fig. I-1 Chemical structure of the substances requested for Tariff revision
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Fig. -2 Chemical structure of the substances which have similar structure
to the substances requested for Tariff revision (cf. Fig. 1-1)
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3.1.2 GC-MS
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Fig.3 Total ion chromatogram and EI mass spectrum of CVL
(retention time: 26.4 min)
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Fig. 5 EI mass spectrum of MG (retention time: 15.6 min)
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Table 1 Retention time of carbonate esters measured by GC-MS
Retention time (min)
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Fig. 6 IR spectra of carbonate esters:
(a) vinylene carbonate (VC); (b) fluoroethylene carbonate (FEC);
(c) ethyl methyl carbonate (EMC); (d) propylene carbonate (PC)
and (e) diethyl carbonate (DEC)
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Fig. 7-1 Total ion chromatogram and EI mass spectrum of VC
(retention time: 3.8 min)
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Fig. 7-3  Total ion chromatogram and EI mass spectrum of EMC
(retention time: 3.0 min)
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Total ion chromatogram of PC
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Fig. 7-4  Total ion chromatogram and EI mass spectrum of PC
(retention time: 9.2 min)

Total ion chromatogram of DEC

4.7 min

(min)

200 W o0 w3 mm0

EI mass spectrum of DEC
45

29
91

63

|||_ ]J|l|l {1 | n

A = ® B I A T T T T T T T Y~ R~ BT TR R~
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Fig. 8 Total ion chromatogram of carbonate ester mixture including VC, FEC,
EMC, PC, DEC, DMC and EC
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Fig. 9-1 EI mass spectrum of DMC (retention time: 2.0 min)
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Fig. 9-2  El mass spectrum of EC (retention time: 8.4 min)
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