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Abstract : Polyaddition of diisocyanates with diols and diamines in ionic liquids (ILs) were
investigated to provide polyurethanes and polyureas. Among 1-butyl-3-methylimidazolium
type ionic liquids (anions : Cl, Br, BF,, PFs), [bmim]{BF,] gave the polyurethanes with higher
inherent viscosities in high yields. Polymerization of diisocyanates with diols proceeded
smoothly at 150°C and completed within 1.5h. Longer reaction time over 1.5h caused the
thermal degradation of the polymer. While the polymerization of diisocyanates with diamines in
[bmim][{Cl] proceeded homogeneously, molecular weights of obtained polymers were still low.
[bmim][BF,] provided the polyureas with high molecular weights in high yields, even though
heterogeneous solution. Polymerization of diisocyanates with diamines proceeded more fast at
150°C and completed within 15minutes. It has found that isocyanates kept high relativities in
ionic liquids and could react with alcohols and amines to provide corresponding polymers

immediately.
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V=% BB LR LT HRIORY T L& 2 1{B7, IE-6%, [E# #4E0.77¢/dL (DMF,
30C) o IR(KBr) : 3850(N-H), 1698(C=0). 1205cm’'(-0-)
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Figure 1. Effect of temperature on Figure 2. Effect of time on polymerization
polymerization in {bmim][BF,] for 1.5h in [bmim]{BF,] at 150°C
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Table 2. Synthesis of various polyurethanes
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Figure 3. Effect of temperature on

polymerization in [bmim]/BF,} for 1.5h

in [bmim][BF4]”
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(4mmol), diols (4mmol), [bmim][BF,]

Table 3. Synthesis of polyureas in various ILs at 150°C

a) Polymerization condition : diisocyanates

(5mL) under nitrogen for 1.5h at 150C.

Tonic Liquids ~ Time(h)  Yield(%) 7 inh(dL/g)”
[bmim][Cl] 15 75 0.17
3 89 0.18
24 84 0.17
[bmim][Br] 1.5 90 0.19
[bmim][PFe] 1.5 81 0.19
[bmim][BF,] 1.5 97 0.40
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Figure 4. Effect of time on polymerization
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in [bmim][BF,4] at 150C

2008



O [bmim][BF,] % Fiv: T, ﬁ#&ﬁFTA&Lt(ng ZOERE. BT, wTh
DIRFELZ wf%k%<fm¢5 E L BITEEMICRY LT RELN, FhiC
SN URGN 1) A P HmCTiﬁWﬁf%é# 130CTAaBIcERH L, 20%D 180CE T
RESEATEI LR, BT —FBDOMETHo7e ZOHENS, KT LTABICBW
T\Eamﬁw%@i¢éw_a#b#éoit\iéh%%QWéﬁf$vﬁv7%ﬁ
B LoAR (Figd), ISR, #EEHRIC, R (15min) T@0MHIEL, 2Nl
BRELEMIBES I D o7, BESRICIIHO TR ETL TWL DY, EBREEEZEZ

Byhe, EGRELLCE2hSHELTWEIDEEZ LN, KIZ, RYT LY L
ﬁ~4%/ﬁ¢®§%*ﬁ’bfﬁﬁ@ﬁﬁ%ﬁot(Okﬁ&mmﬂ T OFRER, PE,
REESRICR X 3B SN o 7o), IREE 0.8mol/L T, 5 MK 7 L 7 A3k
BT R ol THIE, DTN BENEC LD L, E&Lt ) LT GG IS &
L LG Al LELILNS, Table 4. Synthesis of various polyureas in
Bk, 5N RlAPE BT, £ v—  (bmim][BF -
OWE (AFLYIYT=U Y (MDA) . P —20
TY24-Y4VYTF—=hF (TD) ) 2%KZT MDI 039 028
HEEITo7 (Tabled) o ZDOFR, EARE TDI 0.30 0.23
0.23~0. 39dL/g (H:S04 i, 30T) Y 7 1 a) Polymerization condition : diisocyanates
TAEERICE LN, (1mmol), diamines (1mmol), [bmim][BF,]
(SmL) under nitrogen for 2.0h at 150C.
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