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Studies on the Reaction of Ehtyl Allophanate
with Nonamethylenediamine

Yoshiyuki TaxaTa
Kazuaki Yoxkora
Toshio MaTsubpa
Kazuo WATANABE

Abstract

The polycondensation reaction of ethyl allophanate (I), having two functional groups,

with nonamethylenediamine (II) was investigated in order to synthesise polybiuret (III).
nH,NCONHCOOC,H;+nH,N (CH,), NH, —> [(CH,), NHCONHCONH]n
@ (In (I

A fiber-forming high polymer was produced when a mixture of 1mol of ethyl al-
lophanate, 1.02 mols of nonamethylenediamine and 1/100 mols of di-acetyl-nonamethylenedi-
amine was heated at 190-195° under atmospheric pressure for 1 hour; this was heated at
240° under the same pressure for 3 hours, and subsequenthy heated at the same tempera-
ture under reduced pressure (15 mm-Hg) for 3 hours.

The intrinsic viscosity of the polymer is 0.56 in m-cresol; cold drawing can be done
successfully and the draw ratio of the polymer is 2.8 (drawn to undrawn length).

The polymer melts at about 150-178°. There is a marked difference between the above
mentioned melting point of this polymer and that of a polyurea ([(CH,), NHCONH]n, n. p.
235-240°.) This phenomenon seems to be explained by the existence of some urea con-
nections in the biuret linkages of the polymer chain.
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R-NH, +H,NCONHCOOR’ —>RNHCONHCONH, (I)
RNHCONHCOOR’ (I1I)
2RNH, +H,NCONHCOOR/ .—— RNHCONHCONHR (IV)
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a7y BT JFAFLUOT Y [u]
No. 7 2.6425 g (0.02 mol) 3.1667g  (0.02 mol) 0.17
No. 8 7 3.1975 g {0.0202 mol) 0.18
No. 9 ” 3.2291 g (0.0204 mol) 0.22
No. 10 1 3.2608 ¢ {0.0206 mol) 0.20
No. 11 " 3.2024 g (0.0208 mol) 0.19
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No.31 7o7yvyBMIgiL26425g (002EN), 7+ »*F L7 v 32291¢ (00204
E V) % 135~140° W HET 3 IR, WUETIC 24 BEREME L TR R Y = —

@k 4200mg  CO, 8872mg  H,0 3672mg  C 5765%  H 978%

=¥ 3.056 mg N, 0.480 cc (27.7° 764 mm) N 17.56%

No.9 7uo7y7vBIFrv002E, /JFAFLYyoT v 00204 % 196° TR AT
S, WMIETIC 3B RIME L THARY = —,

#F 3817mg  CO, 8225mg  H,0 3259mg  C 5880%  H 955%

¥ 8.740 mg N, 0.559 cc (27.5°, 767 mm) N 16.78%

No.15 7u7y vEBxFLv002En, /FAFL YT Y 00204 €% 190~195° 1
1R, 230° THHETIC2 KM, METC2EMNH L THLEY v,

@ 4903mg  CO, 10840mg  H,O 4200mg  C 60.33%  H 959%

¥ 2193 mg N, 0.321cc (27.0°, 768 mm) N 1650%

No.29 7u7ryvBzFyir002=E, 7+ 2AFL T i v002048 0% 190~195° 1T
1K 235~240° T T IC 44 6, BB TR ML THARY = ~,

B 3787mg  CO, 8223mg  H,0 3235mg  C 59.26%  H 9.56%
3.804 mg N, 0.564 cc (27.2°, 765 mm) N 16.64%

No.24 To7rvBxzFr002=E, /FAFL T I v00204 €, VT 2F0/
FAF LT I A 00002 wovg 190° 12 1R, 240° RV ETTIC 2 RRE, RIS TTUC 3 R
ML THELEY = —,

9 3.795mg CO, 8407mg  H,0O 3.127mg  C 60.45%  H 9.22%
stk N, 0.297 ce (26.7°, 767 mm) N 15.82%
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