CHAPTER V

RESULTS & DISCUSSION

The purpose of this work is to study the method to synthesis graft copolymer
between EPDM and polystyrene and the properties of polymer blends between
polystyrene and synthesis graft copolymer. Therefore, this chapter provided

information about some preliminary results cerning the reaction conditions such

as, polymerization time, polymeri \h
concentration of styrene mono ) of (gyg

concentration of initiator,

ition of synthesis, effect

| — - _
of solvent as an synthesis medi ct of a i ize the synthesis. The
characterization of graft co 3 SC. Moreover, the
tensile strength tests was us T afy; .' _hanl roperties of polymer

blends between graft copolym:

5.1. Condition for synt
Styrene '

5.1.1 Effect of Time for Sy
Styrene

The effect ofiti

time for polymerization o - DM ‘and styrene v ' ' range of 1 to 4 hrs.

:  ormed in toluene at 90°C using &DM approximately

3-5 g, BPO concentrati ﬁuﬁa ]%T' f 238 I%J SUL with total
styrene concentratiéa m ﬁ gl m ﬁl time for the

synthesis graft copol);umer shown in Table %1.1 and Figure,5.1.1

The copolymerization was

%ﬁl.l @eﬂor yrﬁeglléx}] m’)ler atmferent time
Time Yield (%) Yield (%) Activity
(hrs) (hexane) (acetone) (g of polymer/mol(BPO).hrs)
1 23.80 22.98 3335
2 3522 n.d. n.d.
3 42.76 26.19 1020.8
4 66.65 35.18 1613.1

Polymerization conditions : EPDM = 3-5 g, [St] = 2.49 mol/L (20 ml), BPO = 1.50 x10™ - 2.08 x107

mol/L , Toluene solvent , polymerization temperature = 90 °C,
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Figure 5.1.1 Yield of & er at different time

Polymerization condi tions EPDM Sg, [St]}=2.49 mol/L (20 mlj; BPO = 1.50 x102 -
2.08 x10”* mol/L , Toluene solvet b\
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increases at the gpolymerization time between 3.0 and 4.0 hours. The

polymerization time between 1 o ightl s yﬁ’ ause
s aunhibavhibi v gline
decompose tél free radical and increasing the chain length of PS-g-EPDM so that the
copolymer can not be dissolved by hexane. The free radical has the enough time to
form graft copolymer. The mechanism of decomposition initiator is shown in
equation 5.1.1 [Jing Sheng et al,1996]. BPO initiator decompose to the free radical
form and transfer the radical into the main chain of EPDM. The structure of main
chain radical (P°) shown in equation 5.1.2. After that the main chain radical reacted
with styrene monomer to initiate graft copolymer between EPDM and styrene shown

in equation 5.1.3. All above mechanism give the increased grafting of styrene on
EPDM.
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5.1.2 Effect of BPO concentration initiator for Synthesis Graft copolymer
between EPDM and Styrene

The effect of concentration initiator was investigated by using 3 hrs
polymerization time. The concentration BPO initiator was varied in the range of
2.08x107 to 6.25x10” mol/L. The copolymerization were performed in toluene at
90°C using EPDM approximately 5 g by weight with styrene concentration 2.49

mol/L. The results yields of the influence BPO concentration for synthesis graft

”///

co&ﬂ

.-/ / %&l‘\thﬁ :;:::I{BPO) hrs)
l/f/ﬂl\m 647.67
d LA218 54

76.59

copolymer are shown in Table 5.1.2 2

Table 5.1.2 Yield of synt] rent amount of BPO

BPOx10° Yield (%
(mol/L) (hexane

2.08 42.76
4.67 HL19

L 64.55 Jl’liﬂ!ﬁll 135891
4 -9
Polymerization conditions't EP. 5. q&# ‘fi B > 4 moliL (20 ml), time = 3 hrs
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Figure 5.1.2 Yield of synthesis graft copolymer at different BPO

Polymerization conditions : EPDM = 5.687 g, [St] = 2.49 mol/L (20 ml), time = 3 hrs,

Toluene solvent , polymerization temperature = 90 °C,
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As shown in Figure 5.1.2 , yield of synthesis graft copolymer increased
with increasing concentrations of BPO leading to a maximum value at about 4.67 x
10” mol/L and then decreased. When the percent of BPO was under maximum value,
the amounts of monomer radical, polymer radical, and graft copolymer radical in-
creased with increasing concentrations of BPO, which increased the probability of
interaction of radicals. When the percent of BPO was excess, the grafting percent of
styrene onto EPDM was decreased because of the reaction of BPO by itself gradually
increase. The viscosity of polymerization was increased when synthesis time proceed,
and because of the increasing concentration of BPO that was evident, the movement

of radicals was more difficult [ Jing @" fr//
ﬂ

5.1.3 Effect of Oxyge is Sra etween EPDM and
Styrene

The effect of oXygenfwa$ ihyestigated b: N‘the polymerization

atmosphere. The polymeriz BPI ' € experiments was

TFetis s,
synthesis graft copolymer shown in Tﬁﬁﬁ-%

a

el R

Table 5.1.3 Yieldio Sis . ifferent condition
Conditio , * o ﬁ |
(hex e 0).hrs)
Q) 6.02 | 539.54
no oxygen ) A
.jL 121 ° = id
IR HET IO TR

Polymeazation conditions : EPDM = 4.0313 g, [St] = 1.24 mol/L (10 ml), BPO = 1.507 x10°

* mol/L., Toluene solvent , polymerization temperature = 90 °C,
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no oxyge

Figure 5.1.3 Yield®f synt ‘ I CC at ifferent condition

Polymerization condition§ :-ERDM& 4.0313 g, [Sfl= 1. ml),BPO = 1.507 x10°

mol/L , Toluene solvent , polymerization ¢

yﬁd of synthesis graft

results, the concentration initiator was depl

copolymer was decreased.

5.14 Effect@lsuﬂ ta m ﬂ m jt HOE‘IL:J lilvzn EPDM

and Styrene

amaﬁﬂmumwmaﬂ

The effects of solvents were investigated by using polymerization time at 1
hr. The temperature for polymerization of EPDM and styrene was performed at 60
°C and 90 °C. The copolymerization were using EPDM 4-5 g weight approximately,
BPO concentration 1.507 x10° — 2.039 x10 mol/L with total styrene concentration
1.24 mol/L. The results of the influences of solvent for synthesis graft copolymer are
shown in Tables 5.1.4.1 — 5.1.4.2 and Figures 5.1.4.1 -5.1.4.2
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Table 5.1.4.1 Yield of synthesis graft copolymer of each solvent at 60 °C

Polymerization conditions w

2.039 x10” mol/L , pol)'merizatim‘y

Yield of synthesis graft copolymer (%)

Solvent ‘({li::l:agzo)) Activity
(g of polymer/mol(BPO).hrs)
toluene 1.65 147.83
hexane 0.24 21.357
heptane 2.71 203.25
THF 003 2 1 !gg 2.72

g, [St] = [ 240UL (10 ml), BPO = 1.507 x10° -
9

.

|

heptane

Type of Solvent

Figure 5.1.4.1 Yield of synthesis graft copolymer at different solvents at 60°C

Polymerization conditions : EPDM = 4-5 g, [St] = 1.24 mol/L (10 ml), BPO = 1.507 x107 -

2.039 x10 mol/L , polymerization temperature = 60 °C,
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Table 5.1.4.2 Yield of synthesis graft copolymer of each solvent at 90 °C

Solvent Yield (%) Activity

(hexane) (g of polymer/mol(BPO).hrs)
heptane 25.57 1915.76
toluene 29.30 2192.96

Polymerization conditions : EPDM = 4-5 ‘J,} .24 mol/L (10 ml), BPO = 1.507 x107 -

2

:gs

2.039 x10° mol/L , polymerization temperath\.-»
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Figure 5.1.4.2 Yi¢ld of synthesis graft copolymer at dlfferent solvents at 90°C

Polqulzatlon con@ons l:rll; ; L ,%;tl] :1{1 ZZ]n:V]i, (10 ml;E!;J-@O;IMO 2

2.039 x10”° mol/L , polymerization temperature = 90 °C,
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As shown in Figure 5.1.4.1 at 60 °C, yields of synthesis graft copolymer were
increasing from THF, hexane, toluene and heptane respectively. However, at the
temperature of 90 °C, toluene gave more yield than heptane and 8 time higher yield
from the same solvent at 60 °C. Because of the nature of solvent may also affect kg
(rate of thermal decomposition) [Krzysztof et al,1998]. Rate of thermal decomposition
of BPO to give free radical depend on various solvent and temperature ,as can be seen
Therefore, at temperature of 90 °C, cyclic solvent give a higher initiator radical (5.1.1)
than linear solvent to give a high grafting polymer.

',{(é-uolymer between
] —

5.1.5 Effect of Temper

PDM 4-5 g weight

approximately, styrene concefrati ‘ 'é-‘ ] esults of the influence of

Temp
(V)

209 1003 Rk B 11 9 RTINS
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Figure 5.1.5 Yield o thesis

Polymerization conditions : EBDME 4-5ig+ (St =124 mol/L ( 0 ml), BPO = 1.507 x10° -
2.039 x10” mol/L , Toluene solvent

As shown 245 synthesis graft copolymer
increased with mcreasmgﬁmgeram. lead to a maxi g"at 90 °C and then
decreased at the same time:p because of the on of the half-life of
BPO with rising temperature [Malcol d inctease the number of

BPO radicals [reaction 5.1.2“]. When the temperature was over 90°C, the extent of
grafting decreased with ns:éi erature becdise the numbe seradlcals was
o

deceased with incre éul %ﬂo%@fw&q t al,1996].
st aﬂw &]Sa né ﬂ@@:&ﬂ%’]@ NHIAL

between EPDM and Styrene

The effect of styrene concentration was investigated by using
polymerization time for 2 hrs. The concentration of BPO initiator was 2.08x107
mol/L. The copolymerization were performed in toluene at 90°C using EPDM 5.68 g
weight approximately. The results of the influence styrene concentration for synthesis

graft copolymer shown in Table 5.1.6 and Figure 5.1.6
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Table 5.1.6 Yield of synthesis graft copolymer at different Styrene concentration

Styrene Yield (%) Activity

(mol/L) (hexane) (g of polymer/mol(BPO).hrs)
1.24 29.30 1096.47
2.49 895.22 2064.03

Polymerization conditions : EPDM = 5.68 g, BPO = 2.08 x10> mol/L , Toluene solvent ;
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Figure 5.1.6 Yield @Meﬂ th?c]pg']ymer at iﬂngsjtyrene concentration

Jing Sheng, 1996)
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Polymerization t§mperature 90 °C and polymerization time 2 hrs

Figure 5.1.6 indicates the extent of yield increased with increasing

concentration of Styrene up to a maximum value and then decreased. Before the

maximum value, the extent of yield increased with increasing number of monomer

[reaction 5.1.3]. When the yield percent was over maximum value, the number of

Styrene homopolymer increased with increasing amount of monomer compete with

the graft polymerization, so the grafting percent decieased [J ing Sheng et al,1996].
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5.1.7 Effect of Ageing Time for Synthesis Graft copolymer between
EPDM and Styrene

The effect of aging time was investigated by using BPO as the initiator.
The time for polymerization of EPDM and styrene was set at 2 hrs. The
copolymerization were performed in toluene at 90°C using EPDM 3-5 g weight
approximately, BPO concentration was about 1.50 x107 - 2.08 x10™ mol/L with total

ults of the influence of time for

_4_

styrene concentration was 2.49 mol/L. T

synthesis graft copolymer shown in T

Table 5.1.7 Yield of Syn i copo **1 t Ageing Time

///,_.,.. \\\

Ageing Time Yield ( '7- 1(% \ \ Activity
(mins) (hexar ﬁ}'-“ ymer/mol(BPO).hrs)

0 23.80 l ﬂ..ﬁi 'ﬂ\\\\\ 1667 77
5 35.20F FIF 2edo ol 4 NN

10 4590 4 | 3,,,5 4 AN 222951

30 49.32 24—k W 131477
60 1557 E_-f- 2] === 655.46

b 2 N

-.'" —_—
Polymerization condition§TEPDM =359 BPO = 10" )
e ond Oy X10"! mol/L , Toluene
solvent , Polymerization temperatm 90 m
|

ﬂu&%ﬂ8ﬂ§W8’ﬂi
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x10” mol/L , Toluene

As shown in Fig EVE———- eld of § lymer increased with
increasing aging time lead

a (dCetone) and 30 mins

at the same tergerature The yi€ld of synthesis graft

copolymer increased ecause tﬁe@em time incr initiator have
enough time to fo % iﬂ i} quation (5.1.2) and

higher probability to%rmatlon of graft cgpolymer follow the equation (5.1.3) was

- mﬁmmmysamﬁm"tﬁ“ﬂa‘:

can decompos as in the equation (5.1.4) and (5.1.5)

(hexane) and then decreas

(H) ' M Il
Ph—C—O—0O0—C—Ph — 2 Ph—C—O
1

(”) (5.1.4)
Ph—C—O- —— Ph- + CO,
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2Ph- — Ph— Ph
O 0O (5.1.5)
|
Ph—C—O+ + Ph+ — Ph—C—O---Ph

The morphologies™ ynaeh blend between synthesis graft copolymer
(EPDM-g-PS) and polystyrcaé®obiit ith B ’ L low and high styrene
concentrations were observed® by scanfing electron mic OSCOpY technique and

transmission electron micro: copy tg : "hé resu \ ed the morphology of
the blend with polystyrene e (HIPS) as shown in

Figure 5.2.1.1-5.2.2.3

5.2.1 Scanning Electron Mi

X

Scanning electron Bicros op as  used rﬂ investigated the

morphology of polymer and po gner blend suclhﬁs PS, HIPS and blend between

synthesis graft cﬁl)y Palxﬁﬂ m&w;&,.Q(ﬂ%i w/w) at the

magnification of 75 times.

QW’WNﬂ‘iﬂJNWl’mmﬁﬂ
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Figure 521.1 Scanning electron microscope Photograph of polystyrene

(a) x500 (b) x3500

59



60

(a)

P
Yo u if 22

64 1y
-

(b)

Figure 5.2.1.2 Scanning electron microscope Photograph of

High Impact Polystyrene (a) x500 (b) x3500
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(©)

(d)

Figure 5.2.1.3 Scanning electren, microscope Photagraph of Polymer blend between
synthgsis graft copolyrﬂer(EPDM-g-l?,S) and f’olystyrene
@) x750 (b) x3500 (¢) x3500 (d) x5000

The mbrpiiologieﬁ"of polystyfené @ndthigh' impact polystyrene wef; shewn in
Figures 5.2.1.1 and 5.2.1.2. The photographs show the morphology of the fracture
surface of PS were sharp and tight like a rubber. However, the morphology of
polymer blend between synthesis graft copolymer (EPDM-g-PS) and Polystyrene
were different. The morphologies have the laminar shape due to spherical particles
agglomerate at the matrix of polystyrene shown in Figure 5.2.1.3. Therefore, the
scanning electron photograph indicated presumably polymer blend between synthesis
graft copolymer (EPDM-g-PS) and polystyrene have a good fracture morphology than

the one of pure polystyrene.
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5.2.2 Transmission Electron Microscopy (TEM)

Transmission electron microscopy technique was used to investigated the
morphology of polymer and polymer blend such as PS, HIPS and blend between
synthesis graft copolymer (EPDM-g-PS) and polystyrene (5 % w/w) at the

magnification of 4000 to 6000 times.

N

—

1 £510)
wmﬂmumwmaa

re 5.2.2.1 Transmission electron microscope Photograph of

polystyrene x6000
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Figure 5.2.2.2 Transmission electron microscope Photograph of

High Impact Polystyrene (a) x5000 (b) x6000
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Figure 5.2.2.3 Transmission Electron Microscope Photograph of Polymer blend

between synthesis graft copolymer (EPDM-g-PS) and Polystyrene
(a) x4000 (b) x6000 (c) x6000 (d) x6000

66
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The morphology of polystyrene was shown in Figure 5.2.2.1. From the
photograph, the morphology of polystyrene can not be seen by transmission electron
microscopy. Figure 5.2.2.2 shows the morphologies of high impact polystyrene in
salami structure. The white part in salami structure is a polystyrene part and the black
part is a butadiene part which similar to many observations [Fisher et al, 1995]. Figure
5.2.2.3 show the morphology of Polymer blend between synthesis graft copolymer
(EPDM-g-PS) and Polystyrene at composition of 5% graft copolymer. The

morphologies were seen the copolymer as

were the particle size were about 1-3%

7‘"-

5.3 Tensile Strength Tes

7‘ rical particles (EPDM-g-PS) which

ﬁrent from HIPS morphology

!’ e

salami structure.

w/w )/PS and synthesis graft copo erL:
Y _h.u" e

of4cm x 0.8 mm x 10 cm fortensﬂe St :
10 kN. _HMTIN T

‘ Stiffness
(N/m)

LY,

N —
High Impact Paly styrene (HIPS) | 3714 236,270.0
EPDM blends with PS 400.0 212,035.0

Synthesis graft copolymer blends with PS 226.2 152,404.8
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Young’s Modulus and Stiffness shown in table 5.3.1. Young’s Modulus is
related to the bonding strength between atom of polymer. Polymer with high Young’s
Modulus are relatively stiff and do not defect easily [ William F. Smith, 1996]. The
order of maximum Young’s Modulus was PS (453.3 MPa) > EPDM blends with PS
(400 MPa) > HIPS (371.4 MPa) > Synthesis graft copolymer blends with PS (226.2
MPa) respectively. The order of maximum stiffness was HIPS (236,270 N/m) >
EPDM blends with PS ( 212,035 N/m) >PS (156,938.7 N/m) > Synthesis graft
copolymer blends with PS (152,404.8 N/m) respectively.

Stress (MPa)
w

0 . 1D . 3.5 ﬂ 4 45
Percentage Strain

AT W el 05
e ATIRIN I UM INGNAE

olymer
Polymer Toughness
(area under curve)(MPa)
Polystyrene (PS) 0.03450
High Impact Poly styrene (HIPS) 0.12920
EPDM blends with PS 0.05252
Synthesis graft copolymer blends with PS 0.07904




69

Polymer were shown in Figure 5.3.1. Stress-strain diagram curve for a
difference polymer. The character of each curve indicated the mechanical properties
of each polymers. For the polystyrene curve show the character of the brittle material
because it is brittle (not plastic behavior). The other polymers (not PS) show the
character of ductile material. The area under curve of stress-strain curve indicated the
toughness of polymer show in table 5.3.1. The order of maximum toughness was
HIPS (0.12920 MPa) > Synthesis graft copolymer blends with PS (0.07904 MPa)
>EPDM blends with PS (0.05252 MPa) > PS (0.03450MPa) respectively. Therefore,

5.4 Scanning Electron Mi ¥ (SEN ‘of fr ire after tensile
strength test v -;_- _W P\ \

Scanning electron micro for investigation of the

morphology of polymer and polymer 5; HIPS, polymer blend between
synthesis graft copolyme ' (E

blend between EPDM (5 % wiw) and po on of 500 times.
B 0
ﬂ‘L!H’J'VIEW]ﬁWEJ’]ﬂ'ﬁ
ammmm UAIINLAY

! ne and polymer
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Figure 5.4.1. Scanning electron microscope Photograph of fracture surface after

yielding from tensile strength test of polystyrene
(a) x500 (b) x500



Figure 5.4.2 Scanning electron microscope Photograph of fracture surface after

yielding from tensile strength test of High Impact Polystyrene
(a) x500 (b) x500
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(b)



Figure 5.4.3 Scanning electron microscope Photograph of fracture surface after

yielding from tensile strength test of Polymer blend between EPDM
(5 % w/w) and Polystyrene (a) x500 (b) x500

12

(a)

(b)



Figure 5.4.4 Scanning electron microscope Photograph of fracture surface after
yielding from tensile strength test of Polymer blend between synthesis
graft copolymer (EPDM-g-PS) (5 % w/w) and Polystyrene
(a) x500 (b) x500

3

(a)

(b)
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Figure 5.4.1 showed Scanning electron microscope Photograph of fracture
surface after yielding from tensile strength test of polystyrene. The result of PS is
different from other polymer ( Figure 5.4.2-5.4.4) because the fracture surface of
polymer are rough and peel. Moreover, the polymer matrix have a stripe. Figure 5.4.2
showed Scanning electron microscope Photograph of fracture surface after yielding
from tensile strength test of HIPS. The fracture surface of the polymer has order and
fine. Figure 5.4.3 and 5.4.4 are similar. However, polymer blend between synthesis
graft copolymer (EPDM-g-PS) and polystyrene have better morphology than polymer
blend between pure EPDM and polys k e, of, synthesis graft copolymer
(EPDM-g-PS) and polystyrene haK polystyrene than polymer
blend between pure EPDM @emeﬂo%mlmﬂ matrix is not

stripe and peel.

The melting te fes’ »';_t; temperatures of the
L
polymers were measured by a Perkin-Elmer L ting rate of 20° C/min in
the temperature range -150 to 120 °C was empl he heating cycle were twice
LS A S
ted. In the first [ th d d t
operated. In the firs scan:xsamples were'ﬁea LHoﬂe own to room

results of the second scan ete reported becat the first scan were

influenced by the mechamcal and thermal h1story of the samples during the
polymerization. Mo, thesis graft
copolymer between%mffgﬂﬂﬁ ﬁy mmj’nhow in Fig
5.5.1- 5.5.5. Figure 5.5.1 is the DSC of tﬂepo lystyrenezFigure 5.5.2 — 5:5.3 is the
DSC of synQ WIQR @ ﬂxﬂaﬁ ﬁF m @u&.SA-
5.5.5 is the q)SC of the residue in solvent after soxhlet hexane and acetone

respectively. The residue can be obtained by precipitate the solvent by methanol and

used residual polymer solid after drying to run DSC.



75

auarfiskjod amd Jo HS 1°6°s omSry
LI50 HIWTF-NIYH TS PHF 8IES

\ "ucucu“m Bw 000°FF :3M OT
T®8/0 0°02 :@3ey Gutu
(0) sunjedsdua] paJaiua 3j0u a3

000~ 000y~ 0070~ 00°0PF-_00'0EF- 00

i

COOOFE 000 00T0F 000

iF |

7 F

~
—

L -

AR AN RN

ph
”

L9°2¥F 03 | o
SE'BS woJdy 63 53
w
-

|
e (FH) TH WOJy "3GNS g = —— |

&F



76

ouexay Ja[yxos Jaye Jowkjod SIsaqiuAks Jo NS 7'’s oIy

LIET HIN TF-NT N T GH F rFd

\ 3 y3ed Buw 0o02°'%y dﬁ.ﬁﬁom
uiu/d 0°02 :e3jey B 1
S.omﬂ 8..%: - E omlns c“ﬂw”aoneﬂ.ar I unnoacn&au: Uﬁouoﬁ
._-i-i._. vo...00°0p 00°0B 00°0R 00 0P _0070(- om«)wlq”ﬂ.bmlﬂ.hll
T C =
o jco
/ = ler
| / SN 2= <
| e ﬁ < E_W = |3}
NS AN R =ro =2
\\ _ N Y 5. o T_d =
B . N log ﬂwblm =
m mw««mm““ ﬂq. nl
{ 20°E8~ Wo _
| I
%
| i
L . feH) €H WaJ; "3qns 7@ - r.lle*

St



Tl

9U0Jo0e JO[yX0S Joyye JowAjod SISayIuAS Jo NS €' mSig

L9500 HIWT7-NTYH T \ o ved tw oog-y; T LK
) 8un3eJadua utw/o 0°02 :e3ey usag
WO v wy gy wwwee o sﬂ”ﬂﬁ.ﬂ%ﬁg
=
=
[~
T+ ﬂ.lﬂ
C s
P )
1 =
~3
I .rq’. =
w =
! o> &
' (&o
C

ﬁsﬁ_w, EHH woJ; -3ang 8 -

5 it .‘IHHILI 8



78

SUEXAY JA[UX0S JO}JB UBXAY JUOAJOS JO IS 'S oIS
LI50 LN 17-NTNH 7

(9) sunzeJadua)

W W 0wy e oy oo 00°0F3-

o)
Lﬁld
g
=1
=1
— -
m o
= _
w 85" 99~ wo rnl
| =
| i o
| IS4
_ (¥H) PH W04} "3GnS T8 = — ——|




79

SU0}208 JO[YXOS JOYJe U0 JUIAJOS JO )S( §'6' oSy

<TG G TTNINETS \ 10 u3ed B 000°07 TN OLime
(9) 8un3eJedua :«a\uumgomco ...wwumunﬁ
: W

ﬁiﬁ._ﬁ_- WO 000G G 000 000 0oop- ,,Bhv.....s?

> W olr_

.ﬁ ‘ & 2
1/ > @
T X

A - i
TG £9°275 03 rah
v0°08 wouy nﬂ g

97 680 56




80

Figure 5.5.1 show the character of pure polystyrene. Peak of DSC appear in
temperature range 80 to110 °C. Figure 5.5.2 and 5.5.3 show the character of synthesis
graft copolymer. Peak of both figures are similar indicated that the Synthesis graft
copolymers are in both product. Two peaks appear in both figures. The first peak
appear in temperature range -50 to -15 °C which is the character of EPDM and the
second peak appear in temperature range 80 to 110 °C is the character of polystyrene.
Figure 5.5.4 show the DSC curve of residue in hexane solvent after soxhlet process

with hexane. Peak appear in temperature range -50 to -15 °C and 80 to 110 °C imply

temperature range 80 to 110+ iehas’s I to .5.1 and is indicated

pure polystyrene that formeds*

NMR is one offthe’ ‘f'. available to chemists and

inorganic species. NMR

is based upon the measurement of absgrgggl f ele . aagnetic radiation in the ratio-
frequency region of rouglm 4 to 600 rénced to 0 ppm for
trimethylsilane-dg and 7.26 Hpm for \Shifts were given in

parts per million (ppm) and @;pling >0
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Figure 5.6.2 NMR (Carbon 13) of EPDM
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Figure 5.6.3 NMR (Carbon 13) of EPDM
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5,68 NMR (Carbon 13) of EPDM-g-PS2
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Figure 5.6.9 NMR (Carbon 13) of EPDM-g-PS2
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Figure 5.6.1- 5.6.3 show the '>C NMR of pure EPDM, Figure 5.6.4-5.6.9 show
the °C NMR of synthesis graft copolymer between EPDM and Polystyrene. From the
difference in Figure 5.6.1 -5.6.3 from 5.6.4-5.6.9, they all have a two difference in
chemical shift at 41.9 and 127.5 ppm. However, pure EPDM haven’t the two peak at
41.9 and 127.5 ppm. Therefore, the both of synthesis graft copolymer can prove it is
different structure from pure EPDM by "*C-NMR analysis and can be implied the
cooperate of styrene molecules in the main chain EPDM after extract off the pure
EPDM by hexane.
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