CHAPTER III
EXPERTMENTAL

3.1 Chemicals, Equipment and_

tv acrylic acid (99% pure)
ere used as received.

: 1 " e m al grade from BDH, were
purified by fracti _ i0n _at atm eric pressure.

560 KA ynthesized by neutralizing
acrylic acid with poti@ssi ~OX acetone in the presence of
4-methoxyphenol, a fre r didal i :_' itor, as described by Variu, C.,
et al., and used w1thotrt. uther . 'ation (26). :
{Chls, & in Table 3.1, of analytical
grade, were --’ ------- 1t futher purif v

12 Equlpment and Glassware
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glassware and equipment.

3.2 Apparatus

Infrared spectrometer, Perkin-Elmer, model Perkin-Elmer 1430.
Bruker AC 200 MHz Fourier Tranform NMR Spectrometer.
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Differential Scanning Calorimeter, Du Pont Instruments, model
DSC 910S, connected with Thermal Analyst 2000 microcomputer.
Scanning Electron Microscope, JEOL, JSM-T220A.

Source
Ammonium persulfa § \* N\ Merck
Isooctane / [ 5 Carlo Erba
Magnesuim chloride {;ﬁ Merck
A-methoxyphenol N ,‘ : Fluka
N,N -methylenebisaery JCN, Fluka
.|Potassium chloride f:f‘g?ﬂ Carlo Erba
Potassium hydroxide ¢ ﬁ?:i::- Merck
Sorbitane monosterate (S ) » Nacalai Tesque
N,N,N',N'—tetraxi%@f ; : , Nacalai Tesque

- Polymerizations were carried out in a 250-m1 3-necked

round bottom reaction flask eqilipped with a reflux condenser, a

thermometer, a nitrogen-gas inlet and a top-supported mechanical
stirrer (Figure 3.1).

The basic recipe used for the inverse suspension

copolymerization was shown in Table 3.2.
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FIGURE 3.1 Inverse suspension polymerization setup
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TABLE 3.2
Inverse Suspension Copolymerization Recipe

Dispersion medium ; isooctane
T

Total monomer concentration

Molar ratio of aqueo / ~ vary from 10:90-90:10

Volume ratio of mo 183

Emulsifiers; Span | 1

(NH,) 8,0, (g/1 6f th 1.4
Polymerization t 5]8]
Polymerization ti 2
Agitation rate (rpi 600

Inverse " the monomer were prepared by

adding the aqueous mﬁﬁi"sp - the
in isooctane, attained

mixture under .

temperature equll'lr hermal bath. Then a
1 cm” of domy ugh a silicone cap
to start the ’iolymerlzatlon. ¢ All polymerizations were of isothermal

condlélﬁ B\ cebieraputa bobtrb] wietind L el | fherdorymerzation

was al owed to complete in 2 hours and ceased by adding 200 cm”

isooctane—emulsifier

was allowed to sit

for 30 minutes to

ium at 60 C by using &

methanol through the -condenser to precipitate the copolymer under
stirring at the same speed for 30 minutes. Poured the reaction mixture
into a 600 cm_ beaker, decanted and added 400 cn” of fresh methanol to
the copolymer. Stirred overnight with a magnetic bar at 500 rpm.
Filtered the mixture and dried the solid in an oven at 100°C for

1 hour.
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3.3.2 Optimum Condition for the Polymerization Temperature

The same recipe and procedure as described in Section
3.3.1 were carried out, except for that the molar ratio of aqueous
phase containing Am:KA was fixed at 79:21 and the polymerization

temperature was varied from 40- ( *

The s3 ' : & an T - e as described in Section

3.3.1 were carried o o .,g:\;ff.\n ratio of aqueous

phase of Am:KA was fixed /
varied from 0.5-2.04#8

S_O_ concentration was

228

cedure as described in Section

(varied from 0.00- on B,he monomer), freshly

dissolved in 1 cm goubly—dlst.llled water, was injected into the

e kL o) (Al

The same recipe and procedure as described in Section 3.3.4
were carried out and the concentration ratio of (NH ) 25,0, @ TMEDA of

2:1 by weight was used as a redox initiating system at 45°C for the

reaction temperature.
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3.5 Characterizations

The copolymer beads were subjected to various instrumental

analyses as shown below.

3.5.1 Study of t.he Functional Groups in the Copolymer

The copolymer ; r disk, was scanned with
a Perkin-Elmer 1430 ter to determine the

functional groups of

3.5.2
The the analysis of the
structure by *2c-soifd »'fi'e‘.m MR- \ \" to obtain a high
resolution of the NMR s MI- )¢ water-soluble material
obtained from Section | .3.-1?!”“ g,c in 0.5 cn D0, thén
scanned with an FT-MMR in Ugeiodes _ R and PC-NR.
3.5.3 Sty crmal Properties of £he/Copolymer

T, of the copolymer were determined by DSC,

i
using 3-5 mg u.fri,ﬁ)at 30°C, scanned
with a heat.mﬂﬁ ﬁﬁ)ﬁﬂﬁm

SEM was introduced to study the sur_'f ace morphology of
the copolymer beads without cross-section. The thickness of gold
coated on the copolymer beads was 25 nm, and SEM was operated with 15
or 20 kV accelerating voltage, the working distance was 39 nm,and the
specimen was tilted in SEM at 0°. :
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3.6 Water Absorbency of the Copolymer

3.6.1 In Distilled Water

150 ¢ of distilled water was added to 0.1¢g of dry
polymer(}l) in a 250—cm3 glass rer and it was allowed to stand for

30 minutes.  The fully s =. ,

wire for 3 hours and bhe remaining n polymer was weighed(B).
The water absorbency.j V : 5 shown below (24).

3.6.2 In Potg ‘Chloride‘and Magnesium Chloride Solutions

- \\\’\ﬁ - |
The sa " : H,, "'...,f, e as described in Section

3.6.1 was carried out

For/ leries of potassium chloride
and magnesium chloride ?__;, 3 ; 0.5, 1.0, and 2.0 % wt/v was
used instead of distilled water. A L)
Yo )
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