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|
|
|
|
|Syntheses of hi water-absorbing polymers of poly(potassium acrylate-co-acrylamide)
! yn y Ty

were carriqld out by an inverse suspension copolymerization. Acrylamide and potassium acrylate werg
|

used as co:tnonomers and N,N’-methylenebisacrylamide as a cross-linker. They were polymerized by
|

ammoniun] persulphate, a thermal initiator, in n-hexane emulsified by sorbitan monooleate (Span 80)
|

surfactant Ft the temperature of 60°C for 2 h. The synthesized beads were collected by precipitation
l

with excesk; methanol. The water absorption of synthesized copolymers were determined in distilled

water.

|
I
I
|
|
|
|

iThe effects of the influential reaction parameters on water absorption of the synthesized
copolymer$I were investigated from which they were produced with 5 molar of total monomer
concentratiipn, 1.4 g/l of initiator, 1:1.5 volume ratio of the aqueous phase to the organic phase, a cross-
linking age:nt, 0.025 %mole of monomer and a stirring speed of 200 rpm. The water absorption ability of
the synthes%ized copolymer, at 40 : 60 molar ratio of potassium acrylate to acrylamide was as high as 775
times the v.:reight of dry polymer and having a high liquid absorption time (21.41 sec.) but with a rather
low gel str%ngth when swollen. The synthesized copolymer was soluble in water in the absence of the
cross-linkirl}g agent. The water retention capability of the copolymers decreased with increasing the
cross-l.inkixig agent and salt concentrations because of the osmotic pressure differential between the
inside and i'outside of the swollen gel. The water absorption depended largely on the pH of buffer
solution, tylbe and concentration of salt solutions, which were used for liquid absorption capability of the
copolymer,l: type and concentration of the suspending agent, concentration of the initiator, degree of
neutralizati%m of acrylic acid, total comonomer concentration and molar ratio of the comonomer . In

addition, the synthetic copolymers were investigated for the ratio of polymerization, functional groups,

thermal proF)ertles and surface morphology by EA, FTIR, DSC and SEM, respectively.
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SAP
HWAP

HLB
wt%

KZS208
NacCl

(NH4) ZSZOS
N,N’-MBA
KOH
HSPAA
HSPAN

PAA

NOMENCLATURES

: superabsorbent polymer

: highly water absorbing polymer
: micron

: millimeter

: nanometer

: hydrophilic-lipophilic balance

: weight percent

: potassium persulphate

: sodium chloride

: potassium iodide

: potassium chloride

: potassium bromide

: magnesium chloride

: calcium chloride

: gram per gram

: degrees Celsius

: acrylamide

: potassium acrylate

: ammonium persulphate

: N,N’-methylenebisacrylamide
: potassium hydroxide

: hydrolyzed starch-poly(acrylic acid) graft copolymer
: hydrolyzed starch-polyacrylonitrile graft copolymer
: partially cross-linked poly(acrylic acid salt)



PVA

PEO
CMC
MA-co-IB
Span 40
Span 60
Span 80

sec
13
%w/v
H,O

mol/dm’

<

<

2r

q

: poly(vinyl alcohol)

: poly(ethylene oxide)

: carboxymethyl cellulose

: maleic acid-isobutylene copolymer
: sorbitan monoplamitate

: sorbitan monosterate

: sorbitan monooleate

: gram per liter

: found per minute

: cubic centimeter

: Fourier transform infrared spectrometry
: glass transition temperature

: melting temperature

: Differential Scanning Calorimetry
: Scanning Electron Microscopy

: second

: kilovolt

: percent weight by volume

. water

: mole per cubic decimeter

: the ratio of the final swollen volume to the original unswollen

volume of the network

: the Flory polymer-solvent interaction parameter

: the molar volume of solvent

: the polymer volume fraction at cross-linking

: the molecular weight of polymer chain between cross-links



<1

<D

[}

M]

f

(i
[oxidant]

[reductant]

Pa.s

: the initial molecular weight of the uncross-linked polymer

: the cross-linking density

: the specific volume of the polymer

: the degree of ionization of polymer electrolyte

: the polymer volume fraction in the equilibrium-swollen polymer

: the effective number of bond vectors between consecutive cross-

links

: the poWer of hydrogen ion

: ionic strength of salt solution added

: the mblar volume of polymer repeating unit
: the volume of the unswollen structure

: effective number (or number of moles) of chains in a real network
: the polymerization rate

: the rate constant for the propagation step

: the rate constant for initiator decomposition
: the rate constant for the termination step

: monomer concentration

: efficiency factor for the initiator

: the concentration of initiator

: the concentration of oxidant

: the concentration of reductant

: the kinetic chain length

: the ionic concentration

: the charge on individual ion

: Pascal

: Pascal sec.
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