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RESULTS AND DISCUSSION

3.1 Synthesis of the couplin

By wusing them ton a_he coupling agent was

| ——
of . 2,4,6-trichloro-1,3,5-

synthesized from the
triazine (cyanuric ¢ low temperature. But
the yield was unsati tion of substantial amount
of the unreacted sta - reaction, however, was
performed at ambie furle ‘add i opwise of the amine to
the triazine, the : a%'yield. It was found
that the modified pr ' Na- » product which was easily
isolated from the reaction/mikt revi ov8ball reaction can be shown

by equation (3.1). J;;f151}¥'; |

e

01T/ c1 V I 2N~ N(CH_CH=CH_)

N N + NH

Ut [
ﬂuﬁ“ Bﬂ§W81ﬂi
AR SEABRAHNT YA 8

Infrared spectra of 2-diallylamino-4,6-dichloro-1,3,5-

triazine and other starting materials, recorded on a Perkin-Elmer
model 1720-X Infrared spectrometer using KBr disc technique, 1 scan,
4 cm ' resolution were shown in Figure V. The peaks and the

corresponding molecular vibrations are listed below.
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wavenumber cm ' ‘corresponding to
1644 C=C stretching
15865 1476 C=N stretching of triazine ring
1339, 1232 C=N bending '
1161 =C-N stretching
971, 940 —-CH=CH, deformation

1 stretching

he:@d spectrum of Cyanuric

onding.molecular vibration are

845, 785

Figure
chloride. The peaks.
listed below.

wavenumber to

1635 4 [8=@ s \\ :
1480 . . 1ing of triazine ring

1270

845, 785 I JEEEL tching

2rum of diallylamine.

The peaks and the"‘f >n are listed below.

J

)

waveﬁitmber carresponding to
000~2800 C-H stretchxng
1455, 1417 CH, deformation
1105 C-N stretching
994, 918 .CH_=CH deformation
756 N-H wagding

From evidences in the infrared spectrum, +the product
showed the C=C absorption band at 1644 ecm” ' and the C=N absorption

bands at 1586 em™ ' and 1476 cm~ ' which were similar to those in the
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spectra of the starting materials, cyanuric chloride and diallylamine.
In addition, the product showed a new absorption band at 1161 em™*
which is the C-N stretching. It is clear that the product contains
the diallylamino group and triazine ringf Subsequently, the chemical
structure of the product may be designated as 2-diallylamino-4,6—

dichloro-1,3.5-triazine.

.studies of the product
wefe performed (9QOMHz) usihg
tetramethylsilane ( - deuteroéhloroform as
solvent. The NMR spe I1 and the signals are

listed below.

Signal

i) of triazine ring)

2 _triazine ring)

3 SRR

. ——

B 49.14 ; (—CHZ--CH=C‘Ij

“ a v/
Phad) .40 & % 5 ﬂe’élf;lﬁm asta, 4he *7C

NMR spectrum of the product cghtains onl C—sx s. The signal

" 170-53 O B debie) 'J*H E}'ﬂ}ﬁ R

owing t the mono-substituted group at 2-C of 2,4,6-trichloro-1,3,5~-

triazine (cyanuric chloride).

3.1.3 Mass spectroscopy (MS)

Mass spectrum of the product recorded on a JEOL model
JMS DX 300 Mass spectrometer with a 70 eV. impact source was shown in

Figure IX,.
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Figure V Infrared spéctrum of 2-diallylamino-4,6-dichloro-1,3,5-triazine.
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Figure VI Infrared spectrum of cyanuric chloride.
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Infrared spectrum of diallylémine.

Figure VI
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Figure VIII
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NMR spectrum of 2-diallylamino-4,6-dichloro-1,3,5-triazine.
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Figure IX Mass spectrum of 2-diallylamino-4,6-dichloro-1,3,5-triazine.
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The molecular structure of the product was confirmed by

B

the evidence in the mass spectrum in which the molecular ion peak M

and (M+2) peak referring to the exact molecular weight of C_ H N Cl

9 10 4

i.e. CBH1°N401 = 245.11 and the presence of Cl atoms appeared at
M/Z=245 and 247 -respectively. Meanwhile, the occurance of the base
peak at M/Z=203 and the peak at M/Z=142 was due to the lose of the

allyl group (-CHz—CH=CH2) and the

vanuric chloride group (-N=C-Cl)

\respectively. Therefore, e e gmargs on pattern of 2-diallylamino-—

. "”1107 ! g m/e 217

! g ! ~-CI-C=N :

|

i .o - \ i .
N&C~N 2 GHCH=GH, mpen NZC—CH=CH,

.mle81 _ . § m/e 54

Figure X The fragmentation pattern of 2-diallylamino-4,6-di

chloro-1,3,5-triazine.
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3.1;4 Elemental analysis

The coupling agent was analyzed by elemental analysis
with a Perkin-Elmer Elemental Analyzer model 240 C. Analysis conditions
combustion was temperature 950 'c, reduction temperature §50 °c, helium

gas pressure 18.5 psi, oxygen gas pressure 17.5 psi. The result

l

”i)n was listed below.
: ;..4 % C % H
Instrumental Analysi®™ o | . 23veau. 44.70 4.17

Theoretical Ca ; g 86" 44 .08 4.08

compared to the theoretical c

From {1lustrat bove, it was found that

the percentages of t d nitrogen in the product

as reported by ose obtained from the

calculation were sli

By the ev‘.‘ A I r ced  spectrum, *2C NMR spectrum,
i, SEE TN _

mass spectrum and - ytic: ”""":"“5".'..»-‘ was clear that the

chemical structure’ o &d as 2-diallylamino-4,6

—dichloro—1,3,5-trine with  molecular W ight 245, m.p. 42 °‘c,

‘molecular strﬁture, G gnes followss: &/
4

THETnens
AR1anEghinIngat

Figure Xl Molecular structure of 2-diallylamino-4,6-dichloro-

143s5-triazine.

3.2 Chemical Trea’c;ment of Coir Fibers

-

Treatment of +the coir fiber is a two-step process. The first
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step is the deposition of the rgagenb on the fibers and the other step
involves the +tranfer of cellulosic hydroxyl groups as oxyanions
induced by alkalf to the coupling agent via the nucledphilic
substitution reaction at the position bearing the chlorine atoms as
shown Figure XII1. However, the side reaction due to the interaction

between the coupling agent and alkali lead to the compounds (II) and

(V) which can be removed duri

i V hing and the extraction of the
fibers. .
.

V)
7- - /
' - } —
In additior:? ; Trvhe
(diallylamino group i 2e D o —

is a chemical modi

unsaturated active group

rated polyester which

&y of coir fiber for

reinforced plastics

3.3 Absorption of

The samples wit immersed in water at room

temperature for 24 hrs. e water uptake (Table 1IV)

was dependent on th : atment. The water uptake was decreased

]

Table IV Effiﬁr of tﬂéﬂiiber Surfacé /Treatment on the Water Uptake

by surface treat e

L, }
Sample » Materials & iber treatqept Water
ARIAINTUNRIRNYVE Yjose o0
9 :
1. Unsaturated polyester - ‘05
2. 30 % Coir fibers-polyester none 16.5
3. 30 % Coir fibers-polyester Coupling agent 10.7
V. 30 % fiber glass-polyester none 0.4
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cu CH = cn-l2

/t\cuz-cn =cH,
NTT N 3

ﬂ‘lJEl’J‘VIEWI?W El’lﬂ‘ﬁ
Figure % m a‘qnmﬂmﬂlﬁ ﬂﬂﬂ aﬂllylammo..
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3.4 Measurement of mechanical properties

The experimental results in Table V showed that the strength
and the stiffness of the unsaturated polyester were considerably
increased by reinforcement of either glass fiber or coir fiber.
However, there was a difference in mechanical properties between the
composite obtained from untreated coir fibers and from the coir

nt (2-diallylamino-4,6-dichloro-
coupling agent in the coir
\i &ural strength and impact

ared to those of the

fibers treated with the coupli
1,3,5-triazine). The incorpor

fibers resulted in an.i

strength by about 14%
. composite from unt ilarly the compressive
strength and tensi fiber composite were
comparable to that of er composite.
Consequent 1y s of the +treated coir
fiber composite wer he untreated coir fiber

due to the interfacial

'tr‘ea’ced coir fiber
reinforced composigg waé show o= comparigle to the glass-fiber
reinforced composites g ln addition,gbhe impact strength of fiber-

wnercs BGHE) IR T BT Grn e s

of +the mabr1 in it ability éo blunt cracks or notches by flow, or

e AR I U TN AN o
be mentdoned that the interfacial bonding which maintains the shear
stress of the interface and consequently results in the ductility of
coir fibers with providing the remarkable impact strength +to the

composite.

The effect of the coupling agent on changes of the mechanical

properties of the composite was attributable to the chemical reaction



Table V Effect of the rib réntment
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between +the diallylamine ¢group of the coupling agent and the
unsaturated moieties of the unsaturated polyester which would
modified the adhesion strength of +the fibers in addition to the
crosslinking of the coupling agents to the cellulosic hydroxyl groy
of the fibers, In addition, the mechanical properties of treated coii

fiber with '5 % coupling agent composites are higher than the +treatec

A 3 t composites and comparable to the
treated coir fiber with 8 % « ur nt composites. It is indicate«
_ that 5 % coupling agent bpeatment pt imun. AR

| —
S

7

compocites. '

Materials Tens‘i le Flexural
strength strength

psi psi

Unsaturated polyester 3815.32 6055.69

30 % Unsatursted coir | = = F= 5.39 Ul 40872.96 | 5838.04 | 8060.32
fiber polyestemgl gt ———F——F——

Y,

30 % Treated coir " » J 5927.69 8419.22

=

fiber polyester \ :
30 % Treated coir 7.93 Q 12260.44 6433.21 8327.89

B AN ANEIN. e |

fiber po ly'-e"stex‘ ‘

o oo B I T MR e

po]!ester
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