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ABSTRACT

This work mvestigated the effects of some organic materials frice husk and spear grass) as fillers in flexible
polvether foam The muture of Ace muak and spear grass pulverised into particle sizes of 100pm .
were obtained i the ratio of 3050 Varying loads of the mised fillers rangiag from 100 20%, JO0% to 4
wor mured with polvether recipes in the appropriaie foam formulations. The physico-mechanical sests carried
aut va the sumples showed variations in the properties such as densily, compression sei, “ at breal,
mardarss, fensile sirengek and thermal Mﬂﬂﬂm’ﬂ‘ﬂ*&m The renilis showed that
the deanines, compression sei, hardaest of the samples increaved with increase i*“- The resuly ‘*
seniile strenpth chowed a better reinforcing property when compared with the unfilled sample, H the
vilut deervased ar the filler lood imcreaned with 100% filler load having the highest value and 40% the least
value Inoall the 307 and 40% filler load of the foam samples showed betier reinforcing properties than the
wrfilled weed as vandard [t was observed from the result of the thermal conductivity that there was a decreaie
ia ity value ax the filler load {ncrvased, which meanay a reduction in *MM‘M
foam, thus, can serve as fire retardart. These fillers can be Iﬂﬂlﬁ#fﬂﬂ_‘hm
they are orpunic materials, thus they can enhamce the mechanical properties amd biodegradability of
pedyurethane products asd be used also as flame retardantr. The use of these fillers in polymer compasites will
help to saritizing the eavironment by reducing landfills Hrﬁﬁﬂl'ﬂm wnfer.
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INTRODUCTION !

The versatility of polyurethane chemistry permits the production of a great vaniety of matenals such
depending on the initial ingredients used in the synthesis, Flexible i
most importan! classes of cellular plastic and can be WH in the fabrication of a wide range of
materisls for differeat uses such as foam mattresses, pillows, furniture, cushioning matenals for
automobiles, packing. recreation, shoes, ete. [15]. They are major consumer plastic matenals with an
annual production capacity of nearly 12 million tons [3], The distribution of vanous polyurethanes
used was as follows: 29% rigid foams, 37% flexible foams, 12% clastomers, 12% coatings [13] and
10% polyusethane fibers used for lightweight foundation garments, swimsuits, shoulder pads [5].

In peneral, industries that produce flexible polyurethane foams use fillers such as alcium
tnoxocarbonate (1V), ksolin and tale to modify the material's propertics in some way, such as:
dimensional stability, retraction from the mould and density [12, 4). The effect of filler on the
properties of the foam depends on the factors such as surfiace area, porosity, bulkiness and surface
chemistry. Filler makes an impact from the materials that are added to polymer formulation to lower
the cost of to improve its properties [11]

However, some aspects must be considered when
ude size, in that the particles must be small and able
avoid undesired reactions, and
cquipment and increase costs [7].

In principle, any material can be used as filler.
selecting the matenal for this purpbse. These incl
to casily disperse in the polymer matrix, chemical purity, to
shrasivencss, which can cause excessive deternioration 10 the mixing
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Thus, this study hamessed the use Hmw
mechanical properties of flexible po :

MATERIALS AND METHODS i

Sample Collection I
The foam recipes used for the Mﬂ e

Ple (RC -3094), Ikeja, Lagos State,
two differem plm‘l‘heﬁuhnku o

State, uﬂ&uwmmm
Nigena,

Prep: “l“q;; Materials _
id-lE;" mﬁﬂm“ lifferen

pulverisad using electrical pnd: 0

number equivalent to 100um rice hy

meFurmnhﬂn
Thi:mplyr:ﬁmmﬂw]iﬂ-n[
preparation of foam. This is ed base
fm.mmulmnhw=
Rl

Table 1: Foam Formulation

Materials o
Polyol oo
TDI 165
Amine |
Stannous 0.5
Silicone o1] | 5
Water 14
Filler% Varies

Preparation of Flexible leelltwl'n‘.
Polycther polyol and the mixed fillers were
until complete homogenization Then, uﬂu.
subjected 10 mechanical stirring for one minute.
stirred again for 30 seconds. After
10 ten seconds of stirring and then poured into a

cubical ¢ ] *.-1
left to cure for three days before testing, The mmnr ¢ mal
per hundred of polyol ().

Characterization of the Foam Samples

The following mechanical properties of the foam samples mmw
density,[6]), while tensile strength, elongation at break, ¢ ression st

measured according to the ASTM-D standard specifications (2]

RESULTS AND DISCUSSION _ A

The results of the physico-mechanical properties of the foam swvlumm ey

of filler has o dominating effect on tensile strength and other . Fillers become incr
remforeing as ther particle size decreases in order 1o enable a l.llm ﬂ for the pol.

matrix-filler iteraction,




Diensity
The densities of the foam samples produced were obtained by cutting the foam samples into specific
measurement of sizes and weighed individually.

Fable 2+ Effect of filler load on density of the foam samples

Filler (%=) Filler Load (2) Vel (Lx BxH) (m’) Welght (kg) Dien

i 0 0.181 x 0.18 x 0,066 0.04786 2226
10 40 0.181 x 0,18 x 0.066 0.04699 21.86
20 B0 0,181 x 0.18 x 0.066 0.05827 27.10
a0 120 0,181 x 0.18 x 0,066 0.06749 3.9
A0 1 60 0.181 x 0.18 x 0.066 0 06871 31.96
l was observed from Table 2 that the density increases as the filler load increases. From the 20%

filled foam sample, the density increased steadily with increasing filler load as when compared to the
unfilled foam. The higher values could be attributed to the fibrous nature of the fillers and hence a
sood reinforcing property. This is in agreement with some other researchers [12,13]. '

Compression Set .

The result of the compression set revealed that as the filler load increased, the compression set also
increased. a5 shown in Table 3. This means that the foam sample would easily reagain its onginal
height after a large weight is lifted from the foam. This is one of the qualities of good and durable
foarns This could be attmibuted to the improved mechanical property the fillers. The
fillers are all cellulosic materials and their reinforcing ability is therefore the load-carrying component
in the produced foam samples. This also agrees with other authors [ 14]. .

Table 3: Effect of filler load on the ssion sef of the
Filler (%) Filler load (g) Compression set (%)
0 0 38
10 40 8.0
20 80 12.0
30 120 308
40 160 480
Teansile Strength

The results of the effect of the fillers on the tensile strength of the flexible polyether foam sample are
as shown in Table 4 The fillers exhibited its reinforcing properties by showing high values from 10%
1o 0% filler load than the uafilled foam. Rather it was obscrved that the tensile strength decreases as
the filler load increases, but this decrease is higher than the unfilled foam except at 40% filler load
where 3 sharp decrease was seen. This implies that the load hearing capacity of the foam s higher for -
the test filler than that of unfilled foam sample.

Table 4+ Effect of filler load an tensile strength of the
Filler (%) Filler load (g)  Tensile strength (MPa)
0

0 121.86

10 40 152.13 "
20 80 141.26 -
30 120 13216

40 1 60 119.63
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Elongation at Break

The fillers showed a remarkable increase in the elongation at break. Though, the increment was seen
to decrease as the filler load increased but in all it was far above the value for the unfilled foam
sample. This could be attributed to good filler-polymer interaction, This is as shown in the Table §.

Tuble 3 _Effect of filler load on elongation at break of the foam samples

Filler (%) Filler load (g) Elongation at break
0 0 164,20
10 40 220,72
20 L1 203.21
30 120 192.86
40 160 1 79.86

Hardoess Test (Indentation Force Deflection)

It was observed from the Table 6 below that an increase in the filler ratio, leads to an increase in the
hardness of the foam sample. This means that the filler impacted a hard effect on the foam and would

carmy @ lot of weight over a long period of time without collapsing immediately. Hence, the fillers
have improved the hardness of the foam due 10 their fibrous nature. '

The 65% IFD 15 indicative of the foam hardness and characterizes the foam SUpport 1o a scated adult.

Table 6 shows that the 65% IFD 15 influenced both by the main effects of volume fraction and particie
size as well as the interactions between these vaniations [13).

Table & Effect of filler load on IDF of the foam samples )
Filler (%) Filler(g)  25% 40% '

0 0 1346 153.1 2123 1.6

10 40 85.6 97.6 1458 1.0 &

20 80 85.1 1139 2147 25

30 120 045 1283 207.1 22

40 |60 80.6 104 5 2419 1.0 5
Thermal Conductivity

The result of the thermal conductivity revealed that as the percentage of the filler load increased, the
thermal conductivity decreased as seen i Table 7. The implication of the decreasing thermal
conductivity of the produced foam is that, the fillers will help 1o reduce the Nammability of the foam,

that ss, the fillers scemed to have some extinguishing fire propertics; and can be used as flame
retardants in polyurethane production.

Table 7. Effect of filler load on thermal cumfuﬂruiﬂg the & Mﬂ
Filler (%) Filler load (g) Thermal conductivity (Jem
[i] 0 150
10 40 120
20 B0 112
30 120 103
40 160 52

CONCLUSION

The results of the effects of the mixture of nce husk and spear grass on the flexible m‘fm
samples showed the remforcing effects of these fillers, The particle size of 100um was used in the

production and the smallness of the particle size provides a larger surface area and hence a large filler-
polymer matnix- mteraction that the improved mechanical properties of the foam produced



The study showed that 20% test foam sample compared fave
commercial foam, while 20-30% filler produced i

Thus, the use of rice husks and fillers
wioxocarbonate (IV), CaCO,, in m an
properties of foam and reduced the ﬂlltllllhiﬂlv
showed a deerease in its value as the filler increase
properties were compared to a mmﬂ!ndml&

These matenals are completely available, cb
thus can help to reducing the cost of p

environment by eliminating Ilﬂiﬂlh“ﬁ' X
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