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Examination of analytical methods for meta-phenylenediamine and dimethyl 2,6-naphthalenedicarboxylate

SUGIYAMA Koichi*, KAWAMURA Taku*, NOZAWA Kazuya*, SASAKI Ryosuke*, MAMADA Hiroshi* and TERAUCHI Yutaka*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

In accordance with the 2021 Customs tariff reform in Japan, tariff subdivisions were introduced for two items. Tariffs for meta-
phenylenediamine (MPDA) and dimethyl 2,6-naphthalenedicarboxylate (NDC) were amended and the two items have become
duty-free. MPDA is raw material for meta-aramid fiber and NDC is raw material for polyethylene naphthalate. These substances

have regioisomers and salts. Tariffs on regioisomers and salts are imposed, thus it is necessary to establish the analytical methods
for classifying MPDA or NDC. In this study, we examined analytical methods for classifying MPDA or NDC using fourier
transform infrared spectrometer (FT-IR), melting point measuring instrument, gas chromatograph-mass spectrometer (GC-MS),
high performance liquid chromatograph (HPLC) and nuclear magnetic resonance (NMR) spectrometer. These results showed

that MPDA or NDC could be classified by our analytical methods.
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Fig. 13 3C-NMR spectra of NDC and its regioisomers;
(@ NDC, (b) Dimethyl 1,4-naphthalenedicarboxylate, (c)
Dimethyl 2,3-naphthalenedicarboxylate and (d) Dimethyl 2,7-

naphthalenedicarboxylate

a
c
8|_2 8.1 8.0 7.9
ppm
d

b
c solvent

[

100 90 80 70 60 50 40 3.0
ppm

Fig. 14 H-NMR spectrum of NDC

E D solvent
"4
C
7
13‘1.0 13b.0 12‘9.0
ppm A
B
L
L
150.0 100.0 20.0
ppm

Fig. 15 3C-NMR spectrum of NDC

Table2 Chemical shift of NDC

position | *H | **C | 'H/ppm | C/ppm JnnlHz
1 a A 3.985 52.50 singlet
2 G 166.92
3 C - 129.60 - -
4 c B 8.107 126.10 doublet 8.5
5 b | D 7.985 126.66 | doublet 8.5
6 - F 134.67
7 d E 8.616 130.73 singlet

Fig. 16 The chemical structure of NDC and positional number corresponding

Table 2
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