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Preparation and Properties of Polycarbonate Polyurethane Films

LI Fei, JIANG Gui-chang, ZHANG Ling-hao, CHEN Ming-fen, ZHAO Yi-xin

(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: The work aims to synthesize a new polyurethane with hexamethylene diisocyanate (HDI), polycarbonate
diol (PCDL) and hexanediol (HDO) to study the effects of R value (molar ratio of isocyanate to hydroxyl group in the
whole prepolymerization reaction) on the performance of polyurethane film (PU film). Raw materials with different R
values were chemically synthesized by prepolymerization and then cast into a film. The effects of R value on mechanical
properties, water contact angle, transparency and oxygen permeability of PU film were analyzed. The PU film was tested
and characterized by infrared spectroscopy, differential scanning calorimetry and thermogravimetric analysis. As the R
value increased, the mechanical properties and thermal stability of the PU film became better, the water contact angle and
microphase separation degree increased, but the transparency and oxygen permeability coefficient decreased. A new type
of polyurethane is synthesized with the above-mentioned three raw materials, and the overall performance of the PU film
is improved as the R value is increased.
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Fig.1 Reaction equation
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Fig.2 Infrared spectrum
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Tab.2 Displacement of vibration peaks in
polyurethane film
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Fig.3 Effect of R value on mechanical properties of PU film
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Fig.4 Effect of R value on water contact angle of PU film
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Fig.5 DSC curves of PU films with different R values
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Fig.6 Effect of R value on transparency of PU film
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BEREUA0* cm? cm(cm?s-Pa)™)

o0
T

ESERYNNE & S NOT I =2 g PRS AR . S s us
PRy EZ PRI, AE DSC ALBUI LR R, R
EHEIN, 7> FHERISE SR &, O B X0, PU
HRE PR 1 HEHES 9 SRR I, BRI TR
i AR I AR, (R RA S B, g Ak
REFEAR, BHFATEALS .

3.7 TGA

HA 2 MAFE R A PU B HT R ZE DL IE 8.
& 8 WAL, AR S A 2R i H R B R, il
LI 3 G, U PU BEMHSME SR 2 DB
Brel o5 1 frBEi 245 & 350 °C, FEMLIREE I,
2R R TR A B R AR I AR 2 BB
350 % 460 °C, FEUBLBTEL, RABRTHEH Z T
Tl 45 48 5 A R g 070,

R T 2 U S IR E T L X RE S T B
IR | B R TR I B R I 4 ) i AR B e
T TXTEE, PRANECE W3k 4. IRl 8 gk 4 nl4l, R
fHR 2.2 B9 PU BERIEROE M i o X2 R
K, SRR L X S A A HOPE SR R 4 T
Hrp, S SRR G N T 2 i B AR I N, i

1 1 1 1 1 1
0 100 200 300 400 500 600
HEErC

K8 A R{H PU B TGA 4k
Fig.8 TGA curves of PU films with different R values
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Tab.4 TGA analysis of PU films with different R values
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