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Abstract: Poly (cyclohexane carbonate) diol was synthesized by the alternating copolymerization of
cyclohexene oxide and COs over Cr based transition metal catalysts. The prepared PCCD was applied
as a precursor for the preparation of waterborne polyurethane (PUD) in order to investigate an application
field of carbon dioxide—based polycarbonate. The scratch resistance and thermal properties of PUDs, which
was prepared with two kinds of polymeric diols (PCD and PCCD) were investigated. The scratch resistance
and thermal decomposition temperature of PUD film prepared with PCCD is worse than those prepared
with PCD, poly (hexamethylene carbonate) glycol. While, glass transition temperature of PUD film prepared
with PCCD was higher than that prepared with PCD. It might be due to the rigid cyclohexane structure
in the PCCD.

Keywords: polyurethane, poly (hexamethylene carbonate) glycol, poly (caprolactone) glycol, carbon
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Scheme 1. Alternating copolymerization of cyclohexene oxide

(CHO).
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Table 1. Chemical Structure of Materials
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Table 2. Reaction Conditions and Characterizations of the Pro-
ducts

Sample Content (mol%) Scratch  Particle
No. Polyol HI2MDI DMPA ADH resistance(N) size (nm)
PUD-1

(PCD. M, 2000) 11.89  50.00 2382 14.29 1.5 72
PUD-2 _ _

(PCCD, M, 5300) 6.16  50.00 2955 14.29 0.5 651
PUD-3

(PCCD, M, 8300) 4,28 50.00 31.43 14.29 0.5 1762
PUD-4

(POCD, M, 37600) 1.08 5000 34.64 14.29 1.0 5686

¥ Fe] TEAS FYstar 054K 52t TeEe-S Hsfsto] &5
2k TP ZEE AF3) 40 TR W2 R 3 DIWS A3ks)o]
13710l FahaA 400 rpme] £E2 1AIRE Rt kA #A4A
ol Ak Fe] ADHE DIWel SAAIA vES7]oll F5ste] ®F
oS FEst & HF AR PUDE 38l 18w g
10 wt% = 315100 FAIA1 E1]= Table 201 LERASITE

£y Y 2M E ATex ¥ PUDS & 42 FTIR
Spectrometer (PERKIN ELMER, SPECTRUM 1000) & ©]&3}
911, QEEAL |aser particle analyzer (Photal, PAR—TID) 2 A&
ST ARREEAFE A (DSC, TA instrument, Q20) & ARE-51
—90 CT7H F¥MZ T =90 CTolA 150 TZ7HA 10 C/minC =
Ao B718HIM 7,5 5743192 ™, TGA(TA instrument,
SDTQB00) = o1g3le] Hatel7] alell Zdelx] 600 CT7H4] 10 ¢/
min® % GRALEE SHsIGIcE Bt s S48 2lsto]
PUDZE 21%7150l vHbar) F&3}9] drying oven2 AM3191 100 C
of ek 58 Ax T YA YA (elcometer, 3092 sclerometer
Hardness Tester) 2 Z7d313ith

T o

¢

o Y

am o ER

PUDS| 71Z& £M. d4d PUDS 1% FTIRS AMEslo] 3
d w23 A7E Figure 19 e Az B PUD=
3340 cm ™' F-ZollM NH(A) 91719} 1740 em ™ 322] C=0(0)
93 9 1260 cm™! FZo C-0(O) 9)A2 drIgtowy L
77} FAES & 5 glglem, 2265 em™ H2ollA NCO(D) 7]
O] £EE ERIge 24 kg2l A4S RIStk

Sloldnl LWEEMN. PUD1~47119] Q%= 3lE Figure 2¢]
UERHGITE PUD el ARS8 Ze]0] Balao] Zvles &
1A AP FEER SRR 2e B S o, o3l
ZE2 &9 o] ARl wet A== PUDY 1z kEe] 4o|
7F AR 2R A R EE 93 Qlo] BElEhl A drE
A=tk Table 2614 7% 2k PUD HE554S vlwswd,
4319l PCDE ARg3lo] Alx8t PUD(PUD—1) 9] UATE)z] B4
£ 1.5 Nel Zof wg)| olalslelis Algsle] Axd PCCDSE AR
st PUT 1ol PIAIA] st Aeks BRIt o] PCCDel cyclo—
hexane %5 zkl Qo] 7428 B3-S Fuld 4= QA|NE A&e]

FAES AstAA v @doletar Az 5 A34d€ PUD

4000 3000 2000 1000
Wavenumber(cm’')

Figure 1. FTIR spectra of waterborne polyurethane: (a)
PUD-1; (b) PUD-2; (¢) PUD-3; (d) PUD—4.
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Figure 2. Particle size of prepared PUD.
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Figure 3. DSC curves of waterborne polyurethane.
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Figure 4. TGA curves of the waterborne polyurethane.

Table 3. The Summary of Thermo Properties of Various Water-
borne Polyurethane

Sample Ty Temperature at ~ Temperature at 30%
No. (C)  10% weight loss(C)  weight loss(C)
PUD-1 -26.73 252.83 302.46
PUD-2 71.62 205.77 270.63
PUD-3 63.83 204.57 281.70
PUD-4 53.32 213.78 296.53
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