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Table 1 Standard compounds
Name of compound Structure Abbreviation
Polyphenyl polymethylene ] NCO MDI
polyisocyanate
oo S)orPen] S
n
Poly(propylene glycol) triol - CHj PPG
: R {(OCHCH,)nOH} 5

Diethyleneglycol HOCH,CH,OCH,CH,OH DEG

NCO &8 28.2%) X NCO &&% JISK 1603% IZ# U
TTIVHBHRICEVAE L. #HEERITHSL YT
Ly 7)) a—)v (DEG) WEEERFR (F3 FLFEH)
EEOTEAVE. KL OFREERXE Table 1 1IN
T, ZBRY 7L ¥ ik PPG RA Y A — )V 1100g,
DEG 11.0g XU E LT MY ZF LY YT I 0.05
g BRALTKR) A - VEEMERB L. AY Tl
LB A v 77 Table 2 IZ/RTE|IET MDI %4 V¥
Th—bER) - VEEYMERIRL, BHICPEREYE
TRISRBIA L 1. H T ABIBBARSICILRIS O £
SzEREBRL, N Y LABBEST 12000 T 3 KRN
Uz, MEEOEEHT IR AT M SHRIGHTET
LTWVAZEERER L. X, SEBOT Ok — M
LHOFE[AER U Table 2 IZRT. 7TuNnit— MEEE
WARYA VYT H— bD NCO EERY 4 — VO
OH EOENMEH» HETE U 2.
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Table 2 Preparation of network polyurethane

Sample ~PPG/  DEG/ ~MDI/ Alopnause
No. gkg gkg gkg mol kg ™!
1 643.4 643 2922 0.093
2 6347 635 3018 0.184
3 6258 626 3116 0.273
4 6176 618 3206 0.359
5 6015 602 3383 0.524
6 5863 586  355.1 0.681
7 5718 572 3710 0.830

t+ Calculated from mol fraction of difference between
NCO and OH content
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‘Fig. 1 'H-NMR spectra of pyridine-hydrolysis
products after butylamine (a), propylamine (b) and
1-(3-aminopropyl)-1,1,3,3,3-pentamethyldisiloxane (c)
degradations

The arrow (4 ) shows the characteristic peak for
analysis of each amine.
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Table 3 Comparison of the observed and calculated allophanate concentration in polyurethane (molkg™!)

PA degradation BA degradation APDS degradation
No. Calculated® Room temp. Room temp. 80°C Room temp. 80°C
Acetone Acetone Methanol Acetone Acetone Acetone
extraction extraction extraction extraction extraction extraction
1 0.093 0.233 — — - — —
2 0.184 0.223 0.248 0.362 0.239 0.104 0.124
3 0.273 0.231 — — — — —
4 0.359 0.260 0.301 0.383 0.279 0.137 0.159
5 0.524 0.353 0.403 0.460 0.390 0.219 0.229
6 0.681 0.548 0.527 0.442 0.456 0.260 0.295
7 0.830 0.614 0.634 0.652 0.557 0.353 0.298
™ 0.983 0.999 0.866 0.996 0.989 0.955
a) shown in Table 1; b) correlation coefficient (calculated by using samples No. 4 to 7)
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Fig. 2 Calculated and observed allophanate con-
centrations by the three amine degradation methods
[O: butylamine (BA); 4A: propylamine (PA); @:
1-(3-aminopropyl)-1,1,3,3,3-pentamethyldisiloxane
(APDS)
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Determination of allophanate linkage in network polyurethane by '"H-NMR after
amine degradation-hydrolysis. Kenichi WaTaNABE, Tomoko MivakE and Tadaoki
Okumoro (Material Engineering Department, Toyoda Gosei Co., Ltd., 30, Nishino-
machi, Kitajima-cho, Inazawa-shi, Aichi 492)

A new amine degradation-hydrolysis method was applied to the determination of
allophanate linkage in network polyurethane (polypropyleneoxide-polyphenylpoly-
methylenepolyisocyanate-diethyleneglycol) by "H-NMR of pyridine-hydrolysis at 170°C
after amine-degradation. Amine degradation products (were produced) before pyridine-
hydrolysis by reacting of propylamine (PA), butylamine (BA), and 1-(3-aminopropyl)-
1,1,3,3,3-pentamethyldisiloxane (APDS) with the allophanate group in polyurethane at
room temperature. The concentration of allophanate linkage was determined (by the PA
or BA degradation-hydrolysis method). The observed values by PA and BA degrada-
tion-hydrolysis were about double those of APDS degradations. It is considered that PA
and BA have specific selectivity for degradation to the isocyanate derivatives as dimers or
trimers in contrast with APDS.
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