EXPERIMENTAL

3.1 Materials b L

Table 3.1 Chemicals §~Q§ “ |

Acetone AnalytiCals
Acetonitrile BDH
Benzoyl peroxide MERCK
Cyanuric chloride Fluka Chemika
Diallylamine Fluka Chemika
Methanol _ AnalytiCals
Potassium carbonate BDH
Potassium iodide : AnalytiCals
Potassium permanganate - BDH
Sodium hydroxids - MERCK
Sodium thios i MERCK
Starch (Con fluu:r)-j _ c;ﬁ/mcrmmmr,m
Styrene monomer SRC
Sﬂlﬁmmfi‘u&l’a ?QWEJ’]FP%"E“NAL"ZED
Toluene MERCK

3.2 Apparatus and Instruments e

FT-IR Spectrophotometer, Perkin-Elmer, 1760x

Grinder Machine, Retsh, Type S1

Hydraulic Compression Moulding Machine, Labtech, LP 20, 20 MT
Impact Testing Machine, Zwick/Materialprufung

Universal Testing Machine, Instron, 4206-006, 100 KN

Scanning Electron Microscope, Jeol, JSM T220
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Siever Machine, Retsh, Type Vibro
Thermal Analysis Interments, Shimadzu, DT-30
3.3 Methods
3.3.1 Extraction of the Coir Fiber
Normally, dehuski uts F e manually at coconut estates
or atﬁbermﬂls_ Sep aration of ﬂ]ﬂhuﬁkiﬂﬁﬁi]itﬂtﬁd by
sodium hydl'mﬂdesu l-_]l-!!';'--:”._' called s{ting ﬂndth&nbeﬂﬁﬂgﬂle
husk. The unfibrous parts«6f ik 0 n hosed so that the extraction
couldbeperfonned @ffl/f 35 consists Of soaking the husk in 0.1
M NaOH solution & ' ,- d beating the husks to extract the fiber
from the husk.
3.3.2 Del
Lignin was 1l from the coir fiber by
treating with 0.1 M Na DDUC. The batch consisted of
200 g of the coir fiber imj § I sodium hydroxide solution of
lSd:ll]3 ina?2 nllv-:"‘ b et im ent of the coir fiber
was treated at 5 levels by oD treating the coir fiber
fmm 1 tuShn 'Ihe procedure was performed according to the

ﬂUEJ’Wlﬂ‘ﬂﬁWM’]ﬂ‘ﬁ

Table 3.2 Tidie of Treatment of the Co

h o W b e
L P R S
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3.3.3 Determination o Residual Ligni ntent of the Coir Fiber

The Kappa Number of pulp could be applied to determine the
relative degree of delignification of the coir fiber. The Kappa Number is
the volume (in milliliters) of 0.1 N potassium permanganate solution
consumed by one gram of moisture-free pulp under the conditions
specified in TAPPI T 236 cm-Bi \"?J consisted of:

1 Prior to _mmg thé-fest” samples, it was conditioned

foralleastZOmJnm‘ﬂwp ore mlmm
2 The pulp 7 ghed to th nearestﬂ.ﬂ'ﬂﬂlgsuthat the

amount of pulp WO , /- isum-u 50% of the potassium
permanganate solud 1€ permat N '-H' ption must be between
30 and 70%. Atthe . "_ -ond samp _fas weighed and it was
determined its is re/ gontent ;»M dance with TAPPI T 210
"Sampling and Testifig Wob: ! ‘ ipments for Moisture".

3 The test/ spé ﬁpg di '-r;-;w.]v ed in 500 cm3 or less of
distilled water until ffee of fiber clots and undispersed fiber bundles.
Avoid methods of disintegration whig u’ uswelycutthe fiber.

4 The 'smgfafe&m pecitiien was transferred to a 2 dm3
reaction beaker “:; chwas nnsed s JE_M* bring the
total volume to 795, em3. m : ‘edwaxershnmdbeat

least at 25.040.20C. -

5 The beaker w in a constant temperature bath
s so ol 18 M@ﬂ quzs 01020C g

the entire red¢tion. The suspension was continuously stirred so as to

prod e TS AR I T B

"6 1000401 cm3 of potassium permanganate solution was
pipetted and 100 cm3 of the sulfuric acid solution was added into a 250
cm3 beaker. While this mixture was controlled at 250C, it was
immediately added to the disintegrated test specimen, a stopwatch was
simultaneously started. The beaker was rinsed by using not more than 5
cm3 of distilled water, and the washing was added to the reaction
mixture. The total volume of the reaction should be 1000q5 cm3.
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7 At the end of reaction time of exactly 10.0 min, The
reaction was stopped by adding 20 cm?3 of potassium iodine solution from
a graduated cylinder.

8 Immediately after the addition of KI solution, the free iodine
was titrated with the sodium thiosulfate solution, a few drops of starch
indicator was added towards the end of the reaction to determine the end
point.

9 A blank dete s carried out exactly the same

gnin content of the coir fiber were
€ s ‘\ . tensile strain and Young's
538-89%1. Tensile properties of ten

‘ )

A fine slurry of cyauunc chlunde was prepared by running a thin
stream of m m Q‘[ﬂﬂ anuric chloride in
400 cm3 ofa@n '%T i ite-water. One mole
(97 g) of diall larmne and one enl (@ 16 g) uf po&assmm ca:bonate
v i sy s o DIAC 8 0 i

stirred With a mechanical stirrer for une was ﬁltcred,
washed to be free of chloride and So-dltllll ions wlth cold water, and it
was pressed as dry as possible in a pressure  filter. Recrystalization of
the product was obtained in acetonitrile-water solution for the more
purified coupling agent. The product could be dried in vacuum oven for

24 hours. The IR spectrophotometry was performed to confirm the
product.

117 t?& OBb
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3.3.6 The Coupling Reaction of Couplin ent with the Coir Fiber

The coir fiber was milled by a grinder, Retch type S1, at 800 rpm
for 30 minutes and sieved to obtain 200 mesh powder. Such coir
powder was soaked in 8% coupling agent-acetone solution for 5
minutes. After the coir powder was dried in the room atmosphere, it was
soaked again with 0.1 M Na w ion for 1 minute. The coir powder

\ I OVEn, after that the treated
insed. several ti eﬁmlled water and acetone.
Finally, the treated Gﬂw ed with acetone for 24
hours to remove the coupling ag

powder surface and was mamﬂnoven The product was
verified by a {fus cflectance TMque in an FT-IR

spectrophotometry ' -’.‘z. ine the peaks of the coupling
agent.

LS ’I ﬁ

3.3.7 Copolymerization of .:-; Agent and Styrene Monomer

as placed with 0.05 mole

A 100 cm3 mmﬁ"ﬁﬂ
A o 4 cm3 of tnlucne and

(1225 g) of the coup
mixed with 0.05 moie (¢

of toluene. The reacti sk was eqmpped vllih a condenser and was
heated to 50 The mun of roxide (0. 0?4 g in 15 cm3 of
toluene) ﬁg The N7 gas was

purged aboﬂ.l the reaction ?thure at all time uf the reaction which

waort) ST PTTRT I TR L e e

unreactud monomer. The copolymer product was soxhlct extracted for 24
hours with toluene to remove polystyrene homopolymer from the
copolymer. The copolymer was confirmed by FT-IR.

338 ization of S e Monomer onto Coir Powder
Tr i e Coupli t
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A mixture of 1.0 g treated coir powder, 5.75 cm3 of styrene
monomer, 0.0745 g of benzoyl peroxide and 50 cm3 of toluene was placed
in a round-bottom flask equipped with a condenser.  Graft
copolymerization reaction took place at 500C under the N atmosphere.
After 5 hours, the reaction was stopped by an addition of MeOH. The
product was collected and rinsed several times with acetone. The

homopolymer (ungrafted nne) oved by soxhlet extraction with
toluene for 24 hours. Fmallx tho oduct was dried in a vacuum
oven to constant weight. f

The product was Confisi weﬂecﬂnﬂe Technique in

the FT-IR (50 scans)

DGO as D11

3.3.9 Treatme r,_LA A, pent 'u he Coir Fiber Surf

The coir -~ %ﬂis xperi ent was obtained from
Kanchanaburi provinee. €hoppe I strand coir | iber at any desirable length
was soaked in a solition of fhe eouplin agent at 2%, 5% and 8%
acetone solution for 5 m n After
room atmosphere, the coir 'ﬂr 3
of 0.1 MNaOnglmﬁiuﬁ’Ihs'
500C in a vacuull GVei. - iiter
treated coir fiber was rinsed sev s with distilled water and
acetone, respecuveg to remove "'""‘l and Qhe coupling agent not
covalently bonded tofthe fiber surfacesand then it was dried in the room

atmosphere. ﬂUEJ'M’]EW]‘ﬁWEJ’]ﬂ'ﬁ
PR PN INYNN Y

ﬂle chopped coir fiber uf 1 c¢m length was randomly spread on
the metal frame sandwiched with metal flat plates(the mould). The mould
was placed on a platen and was pressed at a pressure of 2,000 psi for 1
minute. After removing the plates from the press, a mixture of the
unsaturated polyester resin and the hardener(methyl ethyl ketone
peroxide) was poured on the prepared coir fiber in the metal frame. The
mould was pressed again at 2,000 psi and 50°C for 30 minutes to
achieve the gelling composite. The composite was removed from the

'. gnated in an aqueous solution
: hen dried for 1 hour at
s ‘completed, then the
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mould and it was left for a post-curing for 48 hours at the room
temperature. The preparation of the composite sheets with other lengths
of coir fiber in the presence and absence of the coupling agent was
carried out in a similar manner. The load amount of the coir fiber was
performed at 20% (wt/wt) at all conditions of the coupling agent
concentration and coir fiber lengths, and at 10%, 30%, 40% and 50% for
S%U'eatedcmrﬁberandlcm i b-erlengtlfl*:ml}r Table 3.3 shows

T T U e s
TS rATY

Differential Thermal Analysis (DTA) mode from room temperature to
280°C, heating rate at 100C/min, sensitivity at +25 uV, under Np
atmosphere and in the sealed aluminum cell.

3.3.12 Scanning Electron Mi of th ites

Impact fracture surface of the specimens consisted of untreated
coir fiber- and 8%-treated coir fiber-UP composite were investigated
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with a Jeol JSM T220 Scanning Electron Microscope, operated at 20
eV at a tilt angle of 300. The specimens were coated with gold to prevent
electrical charging,

3313 M Mechani 1es

3.3.13.1 Tensile Properties

The tensile st \ % polyester and composites

was determined accordiig & TMD638-89€] using the dumbbell
shape specimen as e = S i e he testing machine is an
INSTRON model 4206-0006¢ -'\\ \!< o conditions were as
follows: '

Temperatdre:

Relative humid

Speed of testiig

Distance betwgé 3‘;‘

Gage length
The tensile stre :,-—-__:_F._ ;:;;;;:;;;:,:;.;Q applied load at the

yield point and“he ren’ of the specimen was
computed as follow 3' J

T S ) MY 45—
8 |

20 mm
/’ : s 1
| ] Satag
[ 115 mm !
150 mm

Figure 3.1 Dimension of tensile test specimen
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The tensile strain was calculated from the increment of displacement
divided by the specific gage length (50 mm) and the Young's modulus
was calculated from stress divided by strain at an appropriate
interval.

3.3.13.2 Compressive Properties

w and modulus of the neat
‘were ed according to ASTM D
~INSTE esting Machine and the
standard test speci werGAit a dun as illustrated in Figure

The compressive
polyester and ‘compos

Wﬁ'ﬂﬂiﬁé @“WW%% ﬂ i T

3.3.13.3 Flexural Properties

The flexural strength, strain and modulus of the neat polyester
and composites were determined according to ASTM D 790-90. The
rectangular specimens have an average dimension of 25 mm width, 3.2
mm thickness and 80 mm length as illustrated in Figure 3.3. The test was
performed with the span-to-depth ratio of 16:1. The machine parameters
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Figure 3.2 2st specimen
for the test were as fo
Tempera
Relative h
Speed of te
Span length =
The flexural strength can be & Al ilated e following equation:
27 F D _'
" ——mmeeeaee(3.2)
where
= span length,
5L mmw 1103
The el b v ﬂ@@d KRNI
r=6Dd/L2 —eemeee(3.3)

where
r = maximum strain in the outer fiber, mm/mm,
D = Maximum deflection of the center of the beam, mm,
L = support span, mm, and
d = depth, mm.
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=\// /E ,
i .3 Duméension al test specimen

3.3.13.4 Impact oG
i \ ing to ASTM D 256-

The impa C
g (/ ', ’b\‘\ delgure34 The

90b using the rec
{h o machine. The machine

testing was performe

parametersnftheim ‘ % \\
/‘

Pendulum capdCiti-<="
Depth of ' ; F = .‘7

Izodimpactsn'en= energy(J)
AUEIMETINGINS
ARIRINF UM INYA
—"-[r"_L

Dm?ﬂm

-

esee 3.7)

———— @somm ———

Figure 3.4 Dimension of izod impact test type specimen
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