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Abstract
Klinpituksa, P.! and Intajun, C.!
Preparation and characterisation of acrylamide/maleic acid hydrogel
Songklanakarin J. Sci. Technol., 2005, 27(5) : 1103-1112

Acrylamide/maleic acid hydrogel, a superabsorbent polymer, was prepared by free radical polymer-
ization in aqueous solution of acrylamide (AAm) and maleic acid (MA) : monomer and comonomer, res-
pectively. Potassium persulfate and N,N,N’,N’-tetramethylethylenediamine were used as an initiator system.
Also, ethylene glycol dimethacrylate (EGDMA) and N,N’-methylenebisacrylamide (MBA) were used as
crosslinkers. Different compositions of acrylamide, maleic acid and crosslinkers were employed. Water
swelling, equilibrium water content and swelling power of the hydrogel formed were determined. The result
showed that the swelling in water at equilibrium of hydrogels was in the range of 8,420-10,300% and 3,160-
3,560 %, equilibrium water content was in the range of 0.9880-0.9902 and 0.9630-0.9727 and swelling power
was in the range of 84-103 and 31-36 using 1% EGDMA and 1% MBA as crosslinkers, respectively. The
diffusion of water into hydrogel followed non-Fickian character based on swelling power.

Key words : hydrogel, water swelling, equilibrium water content, swelling power,
non-Fickian
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miwmﬁﬂuﬁmgﬂuﬁqa 1,660-6,050% e3anmmein
N@a (equilibrium water content) ag/luaa9 0.8873-
0.9837 uazmsunsvosindllulalasaadudnuas
non-Fickian type  luamzidainud léinlalasiaa
ilaitlufnmnagadu “Aiduszquan Aa Basic Blue
17 (Toluidin Blue) 8n@aa (Karadag et al., 2002)
wananitlalasieaazedanlud/nsanadnnansiie
Awsnduiiovszlomiluniniu 1saauaunis
Uaatlaas 13Usznoufiiashnnsdinndneziliie
las Snandeleasld s wnunn (Tumturk ez al., 1999;
Arslan et al., 2000; Sen et al., 2000; Saraydin et al.,
2001)
insnndsladnenunisisemaaienlalas
laazaIantud/nianadnlaald ethylene glycol
dimethacrylate (EGDMA) waz N,N’-methylenebis-
acrylamide (MBA) iudaidionlasiuseanton dud
14 trimethylolpropane triacrylate (TMPTA) wae 1,4-
butanediol dimethacrylate (BDMA) Lfmé’m%'auim

. ; . ne X
Wide N137aanld EGDMA waz MBA lus1u338d

w3z dnsle 19 a\‘fl,umil,m'%ﬂmwaal,wa%@m{w
¥ (superabsorbent polymer) lulanadiwadsening
azasan lwanulafanazaSian J9aadndiNn iy
aitavaslalosianlusudsofiiiasldnasimosainns
waada i aiuidiantu Jonusr sfvasnuitaiiie
LAILNUALANET NUTANIIWOIAIRAEANHIENIIQAT
vavlalasianazaianlud/niannadnlasldluue Ges
wasdaiwa waz N,N,N’,N’-tetramethylethylene-
diamine \finszuudaisslfnsen 14 ethylene glycol
dimethacrylate (EGDMA) a2z N,N’-methylene-
bisacrylamide (MBA) #al#léy quadiwaiiiiu

Ltuﬂﬂﬁﬂﬁﬁiﬂﬂizﬂqﬂmﬂuﬂﬂiﬂ“ﬂ"fﬁ] AITUNTHBALEEN
6 6 1
aqﬂmmm\immwmmavlﬂ

s 4 ad
7 qalnsaiuaziznms

1. 7 auazaUnyni
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3.2 ﬂ%mm{h 1Aa (Equilibrium water content)
minasiaaslslasieadnmsineinile Ao Uswm
#n wAa (equilibrium water content, EWC) w1 ld
N “@1561’\11{ (Karadag and Saraydin, 2002)
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3.3 MaIN1anesad (Swelling power)
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N wM3dsil (Karadag and Saraydin, 2002)
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lunsdin1suwsuuy non- Fickian type
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TEMED #inl#
latanaves TEMED #8ifinasauaag (unpaired

aaa @

wolsiaduiu KPS Wil jisend

valence electron) 39 W1IaLdNTINGIRURZATAN NG
waznIexadn wiadudasleeiuse lunszuiunsi
azA3a lua ﬁ%aﬂi(r’lﬂ\l%s’\laﬂl&lmﬂ]ﬂsuﬂ wnsaLian
innzuazdanudashilunuaadedu midlanafiwas
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sdtanlaeiussd wnsadnldlu "aldusswaiines
wialass $19an1ne (Tanaka, 1981) lalasiaadile
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MBA a5 a crosslinker
EGDMA as a crosdinker

Figure 1. AAm/MA hydrogels prepared using MBA and EGDMA as crosslinkers (A) fresh
hydrogels (B) dried hydrogels.
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Figure 2. Variation of water swelling as function of time of AAm/MA hydrogels at various
concentration of maleic acid (A) MBA as a crosslinker (B) EGDMA as a cross-
linker.
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Figure 3. Variation of water swelling (%S) as function of time of AAM/MA hydrogels at
various concentrations of maleic acid using (A) MBA as a crosslinker and (B)

EGDMA as a crosslinker.
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Figure 4. Swelled AAm/MA hydrogels in water
(A) MBA as a crosslinker
(B) EGDMA as a crosslinker
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EGDMA fiuddanlosiussiinsnessléuinnin
lalasiaaiild MBA Judadenlosiuse (Figure 4)
Dwwsen teldues EGDMA @adanlossening 2
Taldagwretuannnimlddgesiedaialdunnnd
aehelsfinn lelasiaanzedanlud/nsannadniiiels
TMPTA ua:z BDMA {usidanlosiusziniswas
daluiinaglugng 780-1,360% uaz 1,660-6,050 aa
a1@u (Karadag et al., 2002)

3. waveaBananh uga
NMIFnEIHAasA NN siLEaNle
Wuszaanisnesialuinaaslalasien  AUSNIm
wqa (EWC) Tugrsvaslalasiaadild 1%MBA T
Fudfanlaeius: Snawesdld@n aagludae 3,160-
3.560% wuiilen EWC @ AuLAIiuae Aeeg
Tug9 0.9693-0.9727 wlalasiaaiin 1%EGDMA
usdenlasiuse nawasiadd aagludae 8,420-
10300% fsier EWC a7 auidaaiufe denagle
$29 0.9880-0.9902 (Table 1) A1 EWC #léva oa
N3 aRAdaITUMRAY (Karadag and Saradin,

2002) #l% BDMA uaz TMPTA {usidonlaasiuse
wazddrUSunmin uga 0.8873-0.9837 131 1wnen
nanalddnlalasien AAMMA i 2wnsnldidiug q
woRWBIIIMIUNNS 10 “HnTIn “Paen a3 fides
Wi Auraswaafiogludanmeavasuyud uazdszand
¥eudug wu 14du 19gaiin udu (Karadag and
Saraydin, 2002; Karadag et al., 2002)
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lalastaadilé 13azans 1%MBA LﬂuﬁaL%aNIaqﬁuﬁw
deinasniswasda (F ) NN auieaiu Al
Aogszning 31-36 “uwlalasiendill 13nzany 1%
EGDMA Lﬁu&’uL%auIﬂﬂwuﬁ LANAIANNINITNEIA
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Table 1. Equilibrium water content (EWC) of AAm/MA

hydrogel in water.

Crosslinker concentration (%)

Crosslinkers

0.1 0.5 1.0 1.5 2.0
MBA 0.9300 0.9289 0.9727 09114 0.8959
EGDMA 0.9875 0.9896 0.9902 09753 0.9614

Table 2. Swelling exponents (n) and swelling constants (K) of AAm/

MA hydrogel in water.
) Crosslinker concentration (%)
Crosslinkers
0.1 0.5 1.0 1.5 2.0

Swelling exponents (n)

MBA 0.3893  0.3025 0.5627 0.3293  0.3091
EGDMA 0.7396  0.7583  0.7411  0.5349  0.4709
Swelling constants (K)

MBA 1.126 1.428 1.437 1.110 1.012
EGDMA 1.242 1.460 1.634 1.530 1.448
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Figure 5. Variation of Ln (stp) with Ln t of AAm/MA hydrogels at various concentrations

of (A) MBA (B) EGDMA.
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a1 n Wiy 0.5627 "wlalasaanld 1%EGDMA
Wudaenlaewuseden n wiady 0.7411 (Table 2)
= v |1 o 4:!' 1 1 d'
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ANNINEIRININNTN 3,000% 39iTuiuy non-Fickian
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% a 6 a
lass Snvedlalasiaaazaianlud/nsaniadn
lagld KPS i TEMED finszuudn3isngfizensis
Ufisenduaauwsn KPS mliluana TEMED iia
Blanasanag waz wsadnsandnuluanaves
pzATan lALazNIANLaDN nIadLtanlaeiuse (MBA
&I a 1
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