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ABSTRACT

India is fast emerging as a global hub for petrochemical activities. As
we know, there is a quite rise in cost and demand for petrochemicals
and also on ecological concern we are planning for the alternative
way for it. Our idea is “GREEN COMPOSITE (BIO-
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INTRODUCTION

Natural fibers are often used for high performance
reinforcement of polymer matrix composite. kenaf is | |
the .flber fr.om hlblSCllS‘ cannablpus of‘ Malvaceae PLANT) Ugnocetuosc e | s o) |
family. It is commercially available in mat and !
filament form. cashew nut shell liquid (CNSL)is one [ | I f
of the sources off naturally occurring phenols o) [sem ] [ief | [seeorrn ] [Loms | -
obtained from shell of cashew nutCNSL resin is a

Natural fibre

. . . . Siscal Bamb
viscous resin in dark brown colour. It contains Softwood | | Flax || abaca || o | | e
. . . . Hard Jut Pi I
Anacardic acid & cardol. we are using kenaf fiber as woodil | Herp | | Banans
a matrix and CNSL as the filament into make a ot | | e en
natural composite by Hand layup process. The fiber palm

was brought from Fiber Region, valasaravakkam,
Chennai in mat form and bidirectionally oriented and
Purchased CSNL resin from kumarasamy industrials,
panruti, cuddalore.

Materials and Methods:

Fiber preparation:

Kenaf fiber is used in this project, its brought as mat
orientation because mat orientation has high strength
compared to filaments kenaf and we used to cut in
square dimension and after cutting the fiber is taken
into alkaline treatment for enhance their mechanical
properties, for preparing alkaline solution for fiber
treatment 8 gram of NaOH is dissolved in 100MI of
distilled water and fiber is soaked into for 48 hrs at
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room temperature and after 48 hrs the fiber is taken
out and dried for 12 hrs at sunlight.

Kenaf fiber mat orientation
Resin preparation:

The CSNL (cashew nut shell liquid) natural and
annually renewable bio materials from shell of
cashew and the CSNL is brought as Toluene based
CSNL because of de-polymerization, toluene is used
to stop polymerization reaction. CSNL is a reddish
brown viscous liquid extracted from a soft honey
comb structure inside the cashew nut shell. CSNL
contains Anacardic acid and small amount Cardol.

CSNL resin \

Mould preparation:

Plate mold is prepared as per the sandwich composite
requirement. Mild steel is used for making plate
mold. Dimension of the mold cavity is 225 x 225 x 3
mm and top mold is 3mm flat steel plate. Before
using the mold, it was polished and cleaned with WD-
40. Before Hand lay-up process the mould has been
applied with areleasing agent(Wax) to insure that the
art will not adhere to the mould. The top and bottom
plates are covered with OHPS sheet because of easy
removing

Bottom Plate

D s

2 b "

Plate

Fabrication of Composites:

The natural fiber KENAF fiber mat was taken as
reinforcement material and natural resin CSNL resin
as a matrix material to fabricated natural composite
“GREEN COMPOSIT” by process of Hand layup
methods to fabricated. Mould was prepared as per the
standards to fabricate composite. The composite
sample are prepared by different proposition to
analysis. Fiber weight content such as 10% 20 %40%
in this material and CSNL resin and catalyst agent is
HMTA(Hexamethaline tetramine) and formaldehyde
are mixed in the different ratios for experimental and
analysis for the proposition. Then place the OHPS
sheet in top and bottom of the mould and wax-
releasing agent is applied on both sides of mould, 1%
resin is applied on that, after place fiber this process
is taken one by one alternatively of resin and fiber. To
form laminated composites with 7 or 8 layers of kenaf
fiber. The entrapped air bubbles (if any) are removed
carefully with a sliding roller. The mould was closed
for curing at a temperature of
75°C/85°C/100°C/110°C for 4hours at a constant
load. After curing composite are extracted from
mould plate and sample is taken out and again
repeated the same process.

Catalyst:

Hexamine
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Fiber treated with alkaline treatment:

_

2. Preparing NaOH

1. Cutting of fiber sheet bath

HMTA Solution

3. Soaking of fiber

sheet 4. Soaked fiber sheet

5. Drying at Room 6. After Drying of
temperature fiber
Fiber Composites:
Formaldehyde The natural fiber composite is our idea to make green
Result and Discussion: composite for biodegradable. we make 6 samples and
Alkaline chemical Treatment: used in different fibers weight and resin weight.

We are prepared 6 sample out of that 3 sample is
alkaline treatment and another 3 is non-alkaline
treatment. The samples we analysis the alkaline
treatment fibers has more mechanical properties when
compared with the non-alkaline treatment fibers. The
important of alkaline treatment is used to break the ~ The 2" experiment we made using hardener
hydrogen bond and the surface is rough and the = Formaldehyde was mixed with resin at the ratio of 3:
chemical treatment is used to remove wax, ligin I rein: formaldehyde inference we found there is
pigment, oils covering with external surface of fiber =~ Completely brittle and very soft.

cell wall

The 1% experiment we made without using any
harderner there is only fiber and resin. inference we
found that there is no obtained of soild state there is
only in slurry state.

The 3™ experiment we made using hardener
Making Solution for alkaline treatment: Formaldehyde was mixed with resin at the ratio of 5:

' ‘ 1 rein: formaldehyde with curring time of 4hours.
inference we found there is Completely brittle and
breaks occurs

The 4™ experiment we made using ratio of CNSL to
formaldehydeis 1: 1. 33 (50g Of CNSL and 66. 5g of
formaldehyde ), 2 mole of NaOH(10 ml of NaOH)
and Hexamine hardener(2ml of hexamine). Inference
we found that the proposition of Kenaf with CNSL at
the temperature 120°C for 4 to 6 hours.

NaOH NaOH distilled in Water
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Experimentation of CNSL resin for Binding with

Fiber

1. Virgin cashewnut shell liquid resin with toluene.
The resin is poured and the hand layup process is
done but curing is done 4 hrs. in sunlight still in
jelly condition not in solid form. Toluene is
vaporized so resin in the intermediate stage.

2. cashew nut shell liquid resin with Formaldehyde
(3: 1) ratio -brittle like cracks obtained The same
process is repeated with formaldehyde as
hardener and mixed with csnl resin in the ratio of

Sample 1 Vigin CNSL Resin

Sample 3 CNSL resin with 5: 1 ratio

3: 1 for solidifying the component. Timing. After
the solidification of the composite it is found that
it still needs a hot air oven for temperature. From
the experiment it is analyzed that resin pouring 4:
1 ratio is the appropriate proportion for
rectangular plate.

3. Cashew nut shell liquid resin is mixed with 5: 1
ratio then it is kept oven for 4 hours for 120° -
foam like Structure obtained

4. CNSL Resin and MEKP Catalyst were mixed in
the ratio of 5: 1.

Rle 2 CNSL resin with 3: 1 ratio'
k 11'—-" —— o ——— " £ I

=

Sam_

Sample 4 CNSL resin with 5: 1 ratio with catalyst

-1 - > : war . .

eated fiber \ Untreated fiber |

The experiment is taken in various number of
Orthogonal array of L9 choosen various proposition

and mixture of resins, hardner and catalyst
investigation and analyses for the proposition and
mixtures for kenaf fiber with CSNL resin.

Conclusion

From the experimentation of cashewnut shell resin
with kenaf fiber treated NaOH provide good
mechanical and tribological behavior property is
increased. To improve the mechanical properties
alkaline treatment is used with fibers and without
alkaline treatment the fibers get less mechanical
properties when compared with alkaline treatment.
ratios and proposition and finally conclude with the
investigation and analyses of natural fiber
reinforcement composite (Kenaf fiber with CNSL
resin).

@ UTSRD | Unique Paper ID — IITSRD45027 | Volume —5 | Issue —5 | Jul-Aug 2021

Page 1075



Reference:

(1]

(2]

(3]

[4]

[5]

[6]

Dyson, R. W. (2007). Engineering Polymers.
Chapman Hall, New York. Enetanya, A. N.
(2000). Improving the compressive strengths of
handlay-up GRP composite. Global journals of
mechanical engineering 1(1): 7-18 Han, S. O.,
Lee, S. M., Park, W. H and Cho, D., (2006).

Mechanical and thermal properties of waste silk
fibre reinforced Poly (butylene succinate) bio
composites, Journal of Applied Polymer
Science, 5(40): 4972-4980.

Hollaway, L. (1990). Polymer and Polymer
Composites in Construction. Thomas Telford
Ltd., London. Haris, Bryan (2006). Engineering
Composite Materials, The Pitman Press,
London. John V. B. (2002).

Introduction to Engineering Materials, the
English language Book of society, London.
Bisanda E. Sisal fibre reinforced composites.
PhD Thesis, University of Bath, Department of
Engineering and Applied Science, 1991.

Mwaikambo L. Plant-based resources for
sustainable composites. PhD Thesis, University
of Bath, Department of Engineering and
Applied Science, 2002.

Pansare V, Kulkarni A. Azo dyes from cashew
nut shell liquid derivatives. J Indian Chem Soc
1964; 41(4): 251-5.

[7]

[8]

[9]

[10]

[11]

[12]

International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

Misra A, Pandey G. Kinetics of alkaline-
catalyzed cardanol formaldehyde reaction 1. J
Appl Polym Sci 1984; 29: 361- 72.

Pillai C, Anthony R. GPC studies on the
cationic polymerization of Cardanol initiated by
boron tri fluoride diethyl etherate. J Appl
Polymer Sci 1990; 41: 1765-75.

Pillai C, Prasad S, Rohatgi P. To evaluate the
polymerization characteristics of cashew nut
shell liquid obtained from the expeller, Report
No. RRL/M/27/79 1980, Materials Division,
Regional Research Laboratory, Trivandrum

B. Vijaya Ramnath, S. Junaid Kokana, R.
Niranjan Rajaa, R. Sathyanarayanana, C.
Elanchezhiana, A. Rajendra Prasada and V. M.
Manickavasagamb, “mechanical properties of
abaca—jute—glass fibre reinforced epoxy
composite “, volume 1, (2000): P24_54.

Hassan M. L., Rowell R. M., Fadl N. A.,
Yacoub S. F. And Chrisainsen A. W. “Thermo
Plasticization of Bagasse. I. Preparation And
Characterization Of Esterified Bagasse Fibers.
”” Journal Of Applied Polymer Science, Volume
76, (2000): P. 561- 574.

Yan Li, Chunjing Hu, Yehong Yu “Interfacial
studies of sisal fiber reinforced high density
polyethylene (HDPE) composites” Part A 39
(2008) 570-578 Antonio r. & Elizabeth p.
sievert, “The story of Abaca”, Ateneo de
Manila University Press, 20

@ IJTSRD | Unique Paper ID — IJTSRD45027 | Volume —5 | Issue —5 | Jul-Aug 2021

Page 1076



