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Polyurethane products prepared from solvolyzed Kenaf (Hibiscus
cannabinus L.) : (2)Characterization of the polyurethane film
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Urethane films were prepared from a Kenaf core solvolyzed crude mixed with an isocvanate
crosslinker. Kenaf solvolysis was carried out to the extent that rather a large amount of
cellulose residue remained in the crude. We have focused on how the residue affects the film
properties, by comparing films prepared with or without the residue. The film was characterized
with ATR-IR spectroscopy. dynamic mechanical analysis, and tensile properties.

The existence of the residue has an effect on reducing the crosslinker amount for the films
to achieve the same tensile properties of those prepared without the residue. Its existence also
makes the glass transition temperature of the films shift to a little higher. and enlarges the
magnitude of the storage modulus at rubbery region of the films.

The residue would not react with isocyanate group to produce urethane linkage. Those
mechanical properties of the urethane films with the residue are presumably expressed as a
scalar sum of the properties of the residue and the urethane polymers produced from solvolyzed
solutions and crosslinker.
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Fig. 1 Photograph of polyurethane films prepared with
Kenaf core solvalyzed crude.
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Fig. 2 ATR-IR/IR spectra of polyurethane films prepared
from Kenaf solvolyzed crude Legends:A:Kenaf
solvolyzed raw crude, B~E:films without residue
at NCO/OH ratio=0.8,1.0,1.2,and 1.4,F:film with
residue at NCO/OH=0.8
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Fig. 3 Storage moduli and loss tangents of PU films
prepared without solvolysis residue. Legend
symbols:CINCO/OH=0.8,01.0,21.2,and +1.4.
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Fig. 4 Storage moduli and loss tangents of PU films
prepared with solvalysis residue. Legend symbols:
[ONCO/OH=0.8,01.0,A1.2,and +1.4.
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Table 1 Maximum tangent & and its temperature of
polyurethane films prepared with or without

solvolyzed residue.
Molar ratio of Tand max T at tandmax

[NCOMOH] (°C)

PU films 0.8 0.71 37.5
prepared 1.0 0.65 51.9
with 1.2 0.58 67.9
residue 1.4 0.50 79.6
Those 0.8 1.48 28.6
without 1.0 1.23 46.7
residue 1.2 0.97 63.0
1.4 0.78 77.8
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Table2 AT attand max and ratio of K coefficients.

[NCOJ/OH]
0.8 8.9 1.20
1.0 5.2 1.12
1.2 4.9 1.01
1.4 1.8 0.97

Note: compared pair is films with/wihtout residue
prepared at same |[NCOJ/|OH| molar charge ratio.

A(T at tand max) =
(T at tand max of film prepared with residue)
- (it without residue)

Ratio of K =

(K of film prepared with residue)

/ (it without residue),
where K is a coefficient defined as ( tandmax / (I -
(weight ratio of residue) ) )
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Table 3 Temperature (T) and storage modulus (E')
at rubbery region of polyurethane films prepared
with or without solvolyzed residue.

Molar ratio of T atrubbery E atrubbery Slope of regrssion R?
[NCOMOH] region (°C) region (Pa) line (In(Pa)/°C)

PUfims 0.8 822 755X 10° -4.13x10° 0.966
prepared 1.0 87.0 1.74%107 -4.68x 10° 0.991
with 12 118.0 246x 107 -3.18x10° 0.969

residus 1.4 135.9 249x107 -2.86x10° 0973

Those 0.8 Not detected
without 1.0 100.8
residue 1.2 86.9
1.4 103.0

1.44x10% -200x10° 0.722
3.42x10° -1.24x 107 0.880
5.04x 10* -2.84x10° 0.957
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Fig.5 Tensile properties of polyurethane films prepared
from Kenaf solvolyzed crude with PMDI.
Legends;gray bar:films prepared with residue,
white bar:those without residue.
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