CHAPTER 111

EXPERIMENTAL

3.1 Chemicals, equipment and glassware

3.1.1 Chemicals

a) Acrylamide (AM, Si

b) Itaconic acid (Me

¢) N,N’-methylenchiSac \\\ s
d) Ammonium persulfate * ﬂf , \. b , Germany)

// s, Switzerland)

e) N, N,N’,N’-tetramethyle efiediz »" \ '- luka, Buchs, Switzerland)

f) Silicon dioxide (SiO,, JJ-E

A

Table 3.1 Silica typ

ITEM m @rosﬂ 200

aerosil 300

BET surface aﬁs ﬂ B f'] Qn E] 'ﬂ%ﬂ Eﬂ'] ﬁ(ﬁ

Average prim partlcle size, nm ¢

» YWIANNIEM NMH’J V]Elﬂﬁ d

Si0,, % >99.8 >99.8
Al,O3, % <0.05 <0.05
Fe;03, % <0.003 <0.003
HCIL, % <0.025 <0.025

300430

3.7-4.7
>99.8
<0.05

<0.003

<0.025
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3.1.2 Equipment and glassware

a) Mechanical stirrer: Ika-Ruhrwerke RW20, Staufen, Germany

b) Water bath circulator: WBU 45 Memmert, Schwabach, W-Germany

¢) Magnetic stirrer: Snijders, Tibur

d) Analytical balance: Me

g) Other general la ,- equipm flat bottomed flask, steel
wire filtering wi aluminium screen, reduced pressure filtering

system, four-necke ttom ask, spiral condenser, desiccator,

3.2 Analytical instrux &‘

]
a) Fourier transfon'minfrared spectroscopy (FTIR), ﬁodel Nicolet Impact 410,

AUYININTNYINT

b) Scanning e%ctron microscope (SEM), mode ASM—6400 JE Japan.

o il S Lo AN AMOAY......
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3.3 Procedures
3.3.1 Optimum concentration of itaconic acid

A series of the copolymer superabsorbent were prepared by following

procedure:

Copolymerization: A mixtu e AM-to-IA ratios of 100:0, 99:1,

98:2, and 97:3 with 0.5 % inker (N-MBA) and an initiator
(1.0%wt monomer o 0 cm® of N,NN’N’-
tetramethylethylenediami r-necked round bottomed
flask equipped with a rpm), a spiral condenser,
and a thermometer at 452 tmosphere for 30 minutes.
The resulting polymer was d into small pieces, dried in a
vacuum oven for 24 hto a
3.3.2 Optimum concentrat:(:.Ili_;:&;rr;)'J

A series of} the-copolyinci—supe _f_\ e prepared by following

7

Copol mﬁnﬁ mvﬁfﬂﬁ ;lh jA ratios of 97:3 with
0.5%wt monom moﬁlz]cr slink 0%wt monomer of
i dhabd g A -
various s1lq;a concertrations (0 % th al Thonomer) was

prepared in a 500 ml four-necked round bottomed flask equipped with a mechanical

procedure:

stirrer (with a rate of 250 rpm), a spiral condenser, and a thermometer at 45°C (in a
water bath) under nitrogen atmosphere for 30 minutes. The resulting polymer was
dewatered with methanol, cut into small pieces, dried in a vacuum oven for 24 h to a

constant weight and then milled.
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3.3.3 Type of inorganic component (silica)

A series of the copolymer superabsorbent were prepared by following

procedure:

Copolymerization: A mixture (100 ml) of the AM-to-IA ratios of 97:3 with

an initiator (1.0%wt monomer of
ramethylethylenedxamme) and

rosﬂ 300) was prepared in a

0.5%wt monomer of the crosslinker '
ammonium persulfate: 0.20
various the type of silica ‘(’-__ﬂ
500 ml four-necked round ' ed "th a mechanical stirrer (with a
rate of 250 rpm), a spiral 5°C (in a water bath) under
nitrogen atmosphere for er was dewatered with
methanol, cut into small pi for 24 h to a constant weight

and then milled.
3.4 Characterization of the

The synthesgg}l copolymers we

thesized copolymers

B V1o 1 m:ﬁ’:ﬁmﬂ"i:f:::;‘::
““‘°°‘“W’Tﬁﬁ?‘i‘*ffﬁ”i]‘ﬁﬁ Ve

342 Determmatlon of surface morphology of the synthesized copolymers

3.4.1 Identification ﬁ]th fi

The surface morphology of the copolymers was investigated using a scanning
electron microscope without cross-section. The thickness of gold coated on the
copolymer was 25 nm, and SEM was operated with a 15 or 20 kV accelerating

voltage.
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3.4.3 Determination of the thermal properties of the synthesized copolymers

The copolymers were investigated with a differential scanning calorimetry
for their thermal property. The measurements were carried out over a temperature

range of 50 to 300°C with a heating rate of 10°C/min, under the nitrogen flow rate of

10 cm*/min; the weight of sample used wa

3.5 Water absorbency of Wnel’g
3.5.1 In distilled wa/

Distilled water ( ’c:l ;

-10 mg.

.

remaining swollen copolyme g:;&:

-

1ty (1) [ (1R1{Y

Distilled water (25 ml) was' placed in a.Petri dish. The,; dry copolymer
weighed 0 of8la} b hlehuy Ehese Bk hedll e e hest avice (o
flexiglass cqylinder with 100 meshes made of stainless steel cloth in the bottom: the
cylinder diameter 26 mm, height 35 mm). A piston assembly, including an additional
weight to achieve a load of 0.28 psi was placed on the top of the dry copolymer. After
weighing the assembly device (B), it was placed on the Petri dish, and absorption was

allowed for 1 hr. After 1 hr, the entire device was reweighed (C). The similar
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experiments were each carried out for a load of 0.70 psi. The absorbency under load (g

of water/g of dry copolymer) was calculated by:

Absorbency under load (g/g) = (C-B)/A 3.2

3.5.3 Kinetics of absorption of ',
Distilled water (10 place iter beaker. The dry copolymer

of 0.1 g was sealed in a laced in a beaker and it was

allowed to swell for 15 d from the beaker and the

remaining swollen co * experiments were each
carried out for the gel 25, 1125, and 1605 min,

respectively.

The -"‘.ﬁm-'ﬂ-—'-"-s:‘-‘-’—---"" & laced in a 100 ml

porcelain crucible. The cmm ble D teﬁld was allowed to heat the

copolymer for 45 min. Aftir 45 min, the crucUe was placed in the muffle furnace at

600°C for 90 mﬂ(ﬂ Hm’rga %ﬂ%@%:&l qﬂ@e silica powder has

occurred). The c 1b1e was removed from the ace and co The remaining

content vy W@dﬁ»&ﬂ‘i&ﬁdg%ﬁt% W&Jd’b}ya d

Silica retained inthe gel =  (B-A)/A 3.3
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