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Abstract

The purpose of this study is the development of the simple and precise determination method of ethyl
isocyanate (EIC) and propyl isocyanate (PIC) through derivatization using secondary aliphatic amines by gas

chromatography with flame ionization detector.

The urea derivatives are quantitatively and simultaneously derived from EIC and PIC with secondary
aliphatic amines such as dipropylamine, dibutylamine, and dipentylamine in methylene chloride, and con-
firmed by thin layer chromatography and gas chromatography with mass selective detector.

For GC/FID, according to the increasing carbon atom of the amines, the retention time and peak area of the
urea derivatives are increased. The instrumental detection limits for EIC and PIC were about 23.3~34.8 ug

and 21.6~28.9 ug, respectively.
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Scheme 1. Synthesis of Urea Derivatives of Ethyl Isocya-
nate and Propyl Isocyanate
(Ri =ethyl, n-propyl. R, =n~-propyl, n-butyl, n-pentyl)
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Table 1. Operating conditions of GC/MSD

Description Condition
Detector Mass Selective Detector
Injection volume 0.4 pl (splitless)
Column HP-530m x0.25 mm X 0.25 um)
Carrier gas He

Gas flow rate 3.0 ml/min

Column temper-

ature programing 40°C: 10°C/min to 200°C for 15 min

Table 2. Operating conditions of GC/FID

Description Condition
Detector Flame Ionization Detector
Injection volume 1wl
Column EC-5(30m x0.32mm X 0.25 pm)
Carrier gas N2
Gas flow rate 1.3 ml/min
Split ratio 10:1
Oven temper- 50°C for 1 min: 10°C/min to 200°C
ature programing  for 10 min
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The reaction curve of urea derivatives by quantity of
secondary amines
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Fig. 1. The reaction ratio of EIC with secondary aliphatic
amine.
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Fig. 2. The reaction ratio of PIC with secondary aliphatic
amine,

Table 3. R¢ values of EIC, PIC, secondary amines and urea

derivatives
Methylene Chloro- Metha- Acetoni- Toluen:
chloride  form  nol trile uene

Dipropy-— g15 011 060 020 017
amine

Dibuty-

lamine 0.18 0.19 0.67 0.30 023
Dipenty-

lamine 0.26 020 072 0.36 0.26
EIC 0.22 041 0.60 0.74 0.27
EDPU 0.52 0.57 0.52 0.51 0.32
EDBU 0.56 0.68 0.56 0.57 0.40
EDAU 0.62 070 057 0.63 042
PIC 023 043 0.73 093 0.32
PDPU 0.64 0.67 0.54 0.57 0.35
PDBU 0.65 0.71 0.57 0.60 0.41

PDAU 0.68 0.72 0.59 0.76 045
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Fig. 3. Mass spectra of Urea Derivatives of EIC by GC/MS. a, EDPU ; b, EDBU ; ¢, EDAU
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Fig. 4. The mass spectra of Urea derivatives of PIC by GC/MS. a, PDPU ; b, PDBU : ¢, PDAU

Table 4. Retention time of urea derivatives by GC/FID

Urea Retention Urea Retention
derivatives time derivatives time
EDPU 12.884 PDPU 14.135
EDBU 15.277 PDBU 16.416
EDAU 17.821 PDAU 19.351
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Fig. 5. The chromatograms of urea derivatives by GC/FID. a, EDPU and PDPU ; b, EDBU and PDBU ; ¢, EDAU and

PDAU
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