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Scheme 1. Synthesis of polyurea using AMF and various diisocyanates
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(Scheme 2),

Scheme 2. Cross-linking reaction of polyureas by Diels-Alder reaction
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Hot,

iR ER Tt 5o PU (PU-1, PU-3, PU-5, PU-9, PU-10) 28 N-X F v u ) v, ¥
AFNANKFFL R, PAFAFAVLT I F, DMAc I LIRfEEZ R LTz, 2D729. 5
D PU (ZIBBEF v A MEICX Y 74 VLA RIBRTE 72,

RS DA LA R T 5 D PU 7 4 L L DT PU-1 BMEN-FIRVIEEZH
LTHEY., ZDOFRIEEIL 65 MPa, ¥ ¥ 7% 820 MPa %7K L 7z(Table 1), %7z, Aif5E
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Table 1. Molecular weight, mechanical and optical properties of obtained polyureas.

Strength, Young's Elongation at

Polymer My My M/ My +(MPa) IrlE(?(Clélll)L;S) bgr?(;)l;,
PU-1 74x10° 2.1x10* 2.84 65 0.8 8.6
PU-3 1.6x10* 9.4x10°  6.01 25 0.5 6.8
PU-5 8.8x10° 2.0x10* 2.32 38 0.7 8.4
PU-9 8.0x10° 2.0x10* 2.65 16 0.3 8.9

PU-10 3.0x10° 1.0x10*  3.46 5 0.2 2.7

a) Determined by SEC measurement using DMF LiBr

Bon-%ME PU TNy 240°C U Lot E2F L. bbby ru~F o %
B9 3 PU9 D 10% BEEIRDVEEIL320°C 2R, mbEWMETH 72, £72. 77 RifE
BRI (T 13 115°C UETH Y, PU-9Z210°C Z/RL7z (Table2), TDZ &b, 1§
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Table 2. Weight loss temperature and glass-transition temperature of the synthesized polyureas
using AMF and various diisocyanates.

Ta1 CO® Tas(CO® Ta(CO® T,(CO)°

PU-1 250 280 290 190
PU-2 255 290 300 NDE
PU-3 240 280 200 ND©
PU-4 245 270 280 NDC
PU-5 245 270 285 175
PU-6 250 280 2900 ND©
PU-7 270 295 300 150
PU-8 250 280 205 ND©
PU-9 290 310 320 210
PU-10 280 300 310 205
PU-11 270 290 305 115
PU-12 280 300 310 NDE©
PU-13 275 300 310 NDE

(@) 5 % and 10 % weight loss temperatures, Ta1, Tas and Ta10, were obtained from TGA curve scanned
at a heating rate of 10 °C / min under N2 atmosphere. (b) Ty was obtained from DSC curve scanned
at a heating rate of 10 °C / min under N2 atmosphere.  (c) Not detacted
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Figure 1 Phase transition behavior of PU gel by controlled heating.
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Figure 2 Self-healing of polyurea gel by Dies-Alder reaction.
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