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ABSTRACT

Natural rubber crumb was reinforced with sugar cane bagasse in various
proportions (30g, 459 and 60g) and particle size (120 pm). The samples
obtained were evaluated for physico-mechanical propertieswhichincluded
tensile properties, hardness, compression set and abrasion resistance. The
studies revealed that sugar cane bagasse is dightly acidic and is non-
black semi-reinforcing filler when compared with the blank sample and
estimated standard results of natural rubber. The abrasion test reveaed
that increaseinfiller loading reducesthe abrasion resistance, i.e. increases
the percentage wear of the material. Thetensile propertiesrevealed abetter
result at filler loading of 30g followed by that of 60 and the least with that
of 45¢g, and for compression set, increasein filler loading showed little or
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no difference in the result.

INTRODUCTION

Natural rubber and synthetic rubber are converted
to servicesble productsby combining themwilhfillerg®.
Fillersare materia swhich when added to rubber mix
enhancethe properties. These propertiesare physica
in naturewhichinclude hardness, tensilestrength. flex
fatigue, stiffnessand to someextent. thechemica prop-
ertied¥. Fillersimprovethe processing characteristics,
reduce cost and a'so actsasauxiliary components nec-
essary for vulcanisate.

Fillerscaneither berenforcing, semi-reinforcing or
non-reinforcing. Reinforcing fillersenhancethe phys-
ca propertiesof the cured article. An example of these
is carbon black. In 1905, S.C. Note discovered that
fine particul ate carbon black included in rubber used
on the outer part of atyrealmost doubled thelifespan
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of thetyre.

Therearedsonon-reinforcingfillers. They reduce
cost andimprove processing characterigticsfor example
by reducing nerveintheprocessngof rubber. Non-rein-
forcingfillershavelittleor no effect onthephysica prop-
ertiesof therubber®. They act ascheapener by incress-
ing thebulk of the products. Examplesof theseinclude
talc, barites, micapowder, whiting and chinacl ay.

Semi-reinforcingfillersare partially reinforcing.
Theseinclude soft clay, cal cium carbonate and anti-
mony.

Sugar cane chaff iswaste theischewed from sugar
and if discarded and start decaying, it attractsinsects
such asflies. If decayinginamoist environment, pro-
duces an unpleasant smell or odour which attractsin-
sects(flies).

Though the canefibre does not get decayed easily,
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if itisinavery dry environment, thewater isbeing evapo-
rated by heet |eaving thefibredry, and after somedays,
it beginsto form crumps, with these expression above,
if sugar canefibreisbeing preserved well asearlier
stated, it could serve asfiller inthe compounding of
natural rubber (NR) when properly grind and sieved,
thiswill makeit useful and no longer awasteand haz-
ard to health and the environment.

Theamof thiswork isto assesstheeffectsof blend-
ing sugarcane bagasseon properties of natural rubber
vulcanisate. Thisiswith aview to reduce product cost.

MATERIALSAND METHODS

Crumb grade of natural rubber was obtained from
Integrated Rubber ProductsPlc. Benin, Thesugar cane
chaff wasobtained from samaru environinZaria. It was
dried, grinded and sieved to particlesize. Zinc oxide,
stearic acid,trimethylquinoline (TM Q), mercaptobenz
ol ethiazol esul phenamide (MBTYS), sul phur,and process-
ing oilwere sourced from Integrated Rubber Products
Plc. BeninCity.

SAMPLE PREPARATION

The sugar cane chaff was characterized. Thevaue
of thepH, and moisture content of the sugar cane chaff
weredetermined. (See TABLE 1).

Allthesamples of thefillerblendswere prepared

TABLE 1: Characteristicsof sugar cane chaff

Parameter Sugar cane Bagasse
pH (%) 6.14
Moisture content (%) 0.95

TABLE 2: Sandardrubber formulation
Formulation: nr filled with s.c.c with particle size (120um)

S/NO INGREDIENTS 1 2 3
1. Natural Rubber 100 100 100
2. Zincoxide 4 4 4
3. Stearic Acid 2 2 2
4. TMQ 15 15 15
5. Sugar canebagasse 30 45 60
6. MBT 2 2 2
7. Sulphur 25 25 25
8.  Processing ail (paraffinic) 1 1 1

Batch factor =3
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followingtherecipesn TABLES2.

Compounding of theformulationswas carriedout on
a standard laboratory rollmillin accordance with A
SIMD3I32 procedures. Samplemoulding and curing
wasdoneon an dectricaly heated |aboratory moulding
pressto optimum cure state.
Assessment of vulcanisate properties

Thetensile strength, hardness, and abrasion tests
were carried out using the standard methods.

RESULTSAND DISCUSSION

Physico-mechanical propertiesof samples
TABLE 3: Hardnesstest result (irhd)

FILLER

gNo  PARTICLE SIZE LOADING(g)
(nm) 0 30 45 60
1 120 39 46 50 49

TABLE 4: Abrasion resistancetest result (%)
FILLER LOADING (g)

PARTICLE SIZE

SINO
(rm) 0 30 45 60
1 120 091 298 337 372
TABLES5: Tensilestressresult (N/m?)
FILLER LOADING
sNo PARTICLE (9)

SIZE (um) 0 30 45 60
1 120 4.4x10° 3.6x 10° 5.5x 10* 1.9x 10°

Discussion of results

ThepH of thefiller durry showsthat thefiller (sug-
arcanebagasse) with pH of (6.5) isdightly acidic. Itis
generdlywell knownthat acidicfillersretardsthe cure
rate (longer curetime) whileakainefiller accel erates
curerate (shorter curetime).

Hardnessasmeasured inthisstudy istherelative
resi stance of the surface of samplesto indentation by
anindentor of specified dimension under aspecified
load. Itisgenerally knownthat filler increasesthe hard-
ness of amaterial. The hardnessresultsas shown on
TABLE 3indicatesthat the higher thefiller loading the
better the hardness, irrespective of the particle size of
thefiller, Thisresult isexpected becauseasmorefiller
getsinto therubber, thedasticity of therubber chainis
reduced resultingtoamorerigid vul canisate.

Gavan defined abrasion asthe unwanted progres-
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svelossof substancefrom the surface of abody brought
about by amechanical action from therubbing of one
surface againgt another, the aorasion of filled polymers
dependsontherdativeszeof thefiller particle, thesize
of abrasion, typesof fillers, the nature of theinterface
and thestrength of adhes on betweenthe phases. Abra-
sonresistanceishigher (low wear) whenthefiller par-
ticlesarelarger compared to the size of abrasive par-
tides, if theadhes on between thefiller and matrix isgood.

Theresultin TABLE 4 indicatesthat the abrasion
resistance of thevul canisate decreasesmarginaly as
theincreasingfiller loading. Themarginal decreasein
abrasionresistancewithincreasingfiller concentration
may bethat asfiller |oading increases, the strength ad-
hes on between the polymer and filler decreases. A Situ-
ation may havebeen reached werethereisno enough
polymer to wet (bond) thefiller to the polymer phase,
i.eadhesion betweenthefiller and thepolymer matrix is
not good enough. Thetensle strength result asshown
inTABLE 5indicatesthat thereisdecreasein theten-
slegrength asthefiller loading increases.

CONCLUSION

Comparing the reinforcing properties of the
vul canisate of thefilled and unfilled, the properties of
thefilled are better than the unfilled samples, whichis
anindication of reinforcement of the sugarcane bagasse
and aswd| can beclassfied asasemi-reinforcingfiller.

However, dueto thetarget of thisresearch work,
which amed at the production of afoot mat with neces-
sary properties such as abrasion resistance and com-
pression s&t, having samplewith thebest abrasive prop-
erty asthefiller |oading decreases. Themechanicd prop-
ertiesof thevulcanisateareafunction of partidesizeand
filler loading. It wasfound out that the agricultural by-
product isdightly acidicwithlow moisture content.

RECOMMENDATION

Thisresearchwork hasreved ed certain properties
of the sugar cane bagasse. In order to modify and es-
tablish thesefindings, thefoll owing recommendations
have been put forward from some of the problemsen-
countered:

(i) Sugar canebagasse powder should beusedinthe

manufacture of molded rubber products such as
foot mat, shoesole, floor tilesthat requireslessten-
slestressduring servicelifebecauseof theinherent
reinforcing propertiesin them.

(i) Sugar cane bagasse powder may perfectly serve
asan extender or diluentsi.e. toincreasethe bulk
with corresponding lightnessinweight of the poly-
mer product with areductionin cost.

(iii) Sugar cane bagasse powder valuesfor hardness
obtained may not be used to design productsfor
rubber mountsinstead be employed in hard casing
like battery case.
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