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Foam Modified by Urushiol and Cardanol
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ABSTRACT : Thermal and mechanical properties of flexible polyurethane foam modified by urushiol

and cardanol which have been known to be antibiotic were investigated. It was observed from FT-IR

spectra analysis that the urushiol reacted with isocyanate was participated in synthesis of polyurethane.

It was also seen that the modification using urushiol and cardanol made the PU more thermally stable

without deterioration of mechanical properties. The modified PU foams showed increased antibacterial

properties compared with neat PU foam.

Keywords : Urushiol, Cardanol, Antibacterial, Polyurethane foam
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Table 1. Formulation of Flexible Polyurethane Foams

Unit (g)
Composition A*  U-03** U-0.6 C-0.6%**
Polyether Polyol 100 100 100 100
Cross Linker 0.8 0.8 0.8 0.8
Gel Catalyst 0.6 0.6 0.6 0.6
Silicon Surfactant 1.0 1.0 1.0 1.0
Water 3.6 3.6 3.6 3.6
Urushiol 0 0.3 0.6 -
Cardanol - - - 0.6
NCO Index 100 100 100 100

*A: reference foam,

**U-X: flexible polyurethane foam with X wt% of
urushiol,

*#*%C-X: flexible polyurethane foam with X wt% of
cardanol.
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Figure 3. FT-IR spectra of Korea and China urushiol.

Il
1600 1400 1200 1000 400

90

~, Cardanol
go |-

60

9%T
OH
40 ey
) C‘IISHQ‘S - .(315.'_|31E E
20
10 | | | | | i | | | | | | | i | | | | | | i | | | | |
3700 3400 3200 3000 2000 2600 2400 2200 2000 1000 1600 1400 1200 1000

Wavenumberfcm-1]

Figure 4. FT-IR Spectra of cardanol and urushiol.
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Figure 5. FT-IR spectrum of polyurethane prepared by MDI(methyl diisocyanate) and urushiol.
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Figure 6. Proposed chemical structure of polyurethane
copolymer synthesized with urushiol.
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Figure 7. Proposed chemical structure of polyurethane copolymer synthesized with cardanol.
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Table 3. Mechanical properties of flexible polyure-
thane foams

Component A*  U-0.3** U-0.6 C-0.6%**
Cream Time /
Rising Time (sec) 8/95 8/98 8/99 8/91
Core Density 471 479 498 479
(kg/m’)
25% ILD"
(ke/em?) 25 25.1 26 253
Ball Rebound(%) 66 66 66 66
Tensile Strength
(kg/em?) 1.78 1.73 1.81 1.69
Compression Set
%) 9.5 8.9 10.0 -
Curing Good  Good  Good Good

* Indentation load deflection. ° 70°C, 22 hours, 50%
deflection
*A: A is neat PU foam,
**U-X: U-X is flexible polyurethane foam with X wt%
of urushiol,
***C-X: C-X is flexible polyurethane foam with X wt%
of cardanol.
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Figure 8. Variation of absorbance derivatives (1720 cm’
peak; urethane) for reference PU and urushiol added PU
with time.
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Table 4. Tg of Flexible Polyurethane Foams

Unit (C)
Component (wt%) 0 0.3 0.6 2.0
Urushiol -61 -61 -61 -62
Cardanol -61 -61 -62 -63
0.9
Reference
08 - = - Urushiol-0.3wt%
0.7} = = =Urushiol-0.6wt%
06 T = == Urushiol-2.0wt%
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[T e~ emee .. Tt cremia.ld
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Temperature (-C)

Figure 9. Tg of Urushiol added PUF.

A2 A434A A23, 2008

1.4
Reference
1.2 - - = Cardanol-0.3wt%
— - = Cardanol-0.6wt%

2 10 . = == Cardanol-2.0wt%
3 s
cCo8 0 TTeeeaio_..]
et e c—c e,
S 06t S~
T (..., = Trmrme—e—eq

0 1 1 1 1 1 1 1 1
70 68 66 -64 62 -60 58 56 -54 52
Temperature (-C)

Figure 10. Tg of Cardanol added PUF.
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Table 5. Antibacterial Test of Modified Flexible
Polyurethane Foams

Component A* U-0.3**  U-0.6 C-0.6%**

T (%) 0 13 26 99

* Escherichia coli ATCC 25922 - KS K 0693-2001

*A: neat polyurethane foam,

**U-X: flexible polyurethane foam with X wt% of
urushiol,

*¥**%C-X: flexible polyurethane foam with X wt% of
cardanol.

Table 6. Sustainability of Antibacterial effect of
Flexible Polyurethane Foams
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0 8
28 ae A* 0 0
a 7 A
TOEEE O e 26 15
(%)
C-0.6%** 99 92

* Escherichia coli ATCC 25922 - KS K 0693-2001

*A: neat PU foam,

**U-0.6: flexible polyurethane foam with 0.6 wt% of
urushiol,

**%C-0.6: flexible polyurethane foam with 0.6 wt% of
cardanol.
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