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Fig.1 Effect of microwave irradiation power on
the yield of DAED
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Table 1 Effect of reaction time on the yield of DAED

Reaction time /min Yield /%
4 80.31
6 88.67
8 93.60
10 99.45
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Table 2 Orthogonal design result of the DAED

A B C D
No. Microwave Reaction time Catalyst  Yield
power /W /min 1%
1 320 4 AICl; 98.61
2 320 6 HsPO,  85.28
3 320 8 H,SO,  84.72
4 528 4 HsPO,  85.56
5 528 6 H,SO,  93.33
6 528 8 AlICl3 96.39
7 680 4 H,SO,  88.89
8 680 6 AlICl3 92.50
9 680 8 HsPO,  95.00
I 268.61 273.06 2875
I 275.28 271.11 265.84
I 276.39 276.11 266.94
K; 89.54 91.02 95.83
K, 91.76 90.37 88.61
K; 92.13 92.04 88.98
R 2.76 1.67 7.22
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Table 3 Experimental reproduction of the DAED synthe-
sized under optimal conditions

No vield Product melt- Product appearance
% ing range /°C

1 96.80 171~172 Light yellow needle crystal

2 94.70 171~172 White needle crystal

3 97.53 171~172 Light yellow needle crystal
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Fig. 3 FTIR spectra of the polyurea synthesized with DAED
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Table 4 Effect of different chain extenders on gelation time

No. Chain extender Gelation time/s
1 EDA 35
2 DAED 6.9
3 HAD 4.6
4 m-PDA 45
5 Wandalink 6200 7.4

Note: Chemical composition was MDI quasi-prepolymer:
D-2000: chain extender=1.05: 0.39:0.61(molar ratio)

K 4 R EDA IS M, IX T RE 2 BT EDA
5> FEERIT IR, AR 2L — AN AT EEH], H
AT m-PDA 5 HDA, EDA [f) 45 [R] 7 BHAS N 7]
1 HDA 5 m-PDA [fiG P82, XAl T 1EC
FE )25 FL 280N () I B AT e o A BHL 2RO, R
IMAE m-PDA 1, BSRA RIRAAFAE LA AN K,
EIR] I R IR AT W IR HEPE R, AERGSE by HY
TEIEEOC, BT RASS SR EATTE B . DAED
SEWE Y B, H LI L) S 45 v TR
BT LAE G PEAAIG . Wandalink 6200 2 FH fit L 75)
(AL BRIl 4 BE 771 o

[N, & 4 RUIFEMFIZAET EDA T2 IR
FIBBEIREINE TA] A 3.5 s, 1] DAED JF Jik 58 ik A fise 1 1)

N 6.9 s, WA AT K B AR SRR 11 5 13k
A, ART R T2 S, 1M H.-55 Wandalink
6200 (I PERGLT, S — ol 2L AR T SR IR ) Jie ™

il
27  WBEERMNYLIE

KT A WL N R R, HAr2eAR A
PRI AT (LB FH T 4027 SO (AR 2450 MHz
JE AR SRS, AR50 T AL R A SR I AN
RS LA R 2, W ASREAE 2 1R B 1
B AR RE o TN 2 SN [ 03 3 ) 4
XA U R Bk, RGO BN
Jahngen® WL T 1/ F R ATP 7K Al S, 753 1
SEVR TN ARG AR G 1 A7 2 O )53 i
A=, RN FTCHEZEN. X 2,4,6-—HF %
KR 5 NG AL S N 8 ) 24 o 45 SR 1, 2,4,
6- — H LK R IR i A B 5 s 086 ()1
BRI RONAE D& AR R0, — 7T e V)
SRR T e e, e T s s, SUf
S FIBENARELCE, SRR, S
MRS T IVE R, Ja A % I F s 1R F 7 s
gy, RERAELL 2.45%10° YR, PELT RN . R,
T A2 S AR A F ML B AN e S AR 5k
IERAIR I o bR T BAT RN AAL, A7 —
FIASE L 5 R I AR o T 7 R IR ML
RN, BB T RN B ), AR T RVISGRE .

L RENERNEY), KB R AR A
JE 7 RS B S N o B Ak 7] PR B (R ke S
WA TR IE AT, RS2 R T LA 7
STAHEAEH, TGP SB A, b e i .
PikEnpE 4.

H 0 H O
. L1
R—Ir: +(|I—R —-[R—rlw---cl‘.—n ]
H Z H Z
0
L,
——— R—NHC—R
HZ
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Novel aromatic polyurea elastomer synthesized with a microwave-modified diamine

SONG Wei* HAO Jingmei’® DENG Yu? GAN Huilu®
!(Automation College of Tianjin University of Technology, Tianjin 300191, China)

(Material Science and Chemical Engineering College of Tianjin University of Science and Technology, Tianjin 300457, China)

ABSTRACT A new type of chain extender for amide, named diacetyl ethylenediamine (DAED), was synthesized
using microwave heating-induced reaction. Aromatic polyureas were synthesized through the reaction of

4,4’-diphenymethane diisocyanate with ethylenediamine (EDA) and DAED, respectively. The reaction rate was much

lower when using DAED as chain extender than that of using EDA as chain extender. All these results indicate that

DAED is an effective chain extender for preparation of spray polyurea system.

KEYWORDS Diacetyl ethylenediamine (DAED), Microwave radiation, Aromatic polyurea, Amide
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