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Abstract 

The hybrid monolith adsorbent of magnetite and polyacrylamide cryogel (PAAC-mag) was 

synthesized under企eezing. 百lehybrid cryogel had many macroporous structures and 

Magnetite nanoparticles were uniformly dispersed in PAAC-mag企omSEM image.百四

adsorption of As(III) using PAAC-mag reached equilibrium for 8 ho町 s.百leadsorption rate of 

PAAC岨 agwas the same as血atof the magnetite nanop制 icles.The total adsorption capacity of As(III) 

by a column me血odwas血es祖国 asthe adsorption capacity of As(III) on也emagnetite obtained by a 

batch method. As(III) was desorbed企omhybrid cryogel by仕切回entof也ecolumn using 1 M NaOH 

solution. 
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1.町TRODUCTION

Arsenic is well known鉛 oneof toxic elements and 

ars目白血 naturalwaters causes worldwide problems.百le

arsenic contamination in groundwa町 hasbeen reported in 

many coun出essuch as India (D鎚 etal.， 1996) and 

Bangladesh侭m叫 etal.， 2002). Long-term uptake of 

drinking water contaminated wi由町田凶ccauses cancers of 

skin， lung， liv民 ki也ley組 dbladd町侭ぉ叫， 2002). In order 

ωpro臼ctpublic heal也 h岨nis句rof也eEn対ronment，由e

US Environmental Protection Agency， the World Health 

臼gar世zationand the European Commission have decided to 

lower the maximum contaminant level of arsenic担金血恒ng

water旬 <10ppb. In watぽ~ arsenic forms principally 

O勾 anionsand 釦 s臼 ぉ chemicalspecies，訂se国民但3As03，

As但刀)and arsenate伺2As04-or HAsOl-， Asれ乃)at natural 

pH (Smi血 組dMartell， 1976). Asれの iseasi町 ωremove

血anAs(I町becauseof世lecharged ch紅actlぽisticsof Asσ乃.
InaωitionラAs(町hashigh町旬，xicity血anAs何.

Since maQl1etite (F~04) of one of iron oxides exhibits hiw 

a位 耐 forarse国白瓜 naturalpH (Ohe et al.‘2005) and白

also not onlv maQl1etic material but also eco・企iendlv

adsorbent~ Magneti臼nanop町ticlesaggrega旬 easi1ybecause 

of血 位 magneticprope町.We have pr叩areda hybrid 

adsorbent of magnetite loaded poro凶 αyogelto suppress 

flocculation of magnetite. Cryogel is maαoporo凶 polymer

materia1s produced at吐letemp町a加rebelow仕le企'eezing

point.百lepolymerization is initiated at low tempぽa加re

resulting血 macroporouspolymer s仕ucturewith ice as 

template (plieva et al.， 2005). It is偲 pected血 創出e

macroporous stn路加reof cryogel gives useful abi1ities for 

water仕eatmentapplications. 

h由お s加dy，也ehybrid monolith adsorbent of magnetite 

andpolyaαylarnide cryogel was syn血esizedunder企'eezinι

and也e訂senicadsorption ab出tywas investigated by the 

batch and column methods. 

2. EXPERIMENτl¥L 

百le hybrid cryogel monolith (pAAC-mag) of 

polyacrylarnide (PAAC)組 dmagn制 e(mag) was prepared 

邸 follows.A solution of monomer acrylamide， cross圃 linker

N，N-methylenebis( acrylarnide)， arnmonium p町制凶teand 

po砂mericinitiator NλN'，N' -tetramethylethylenediarnine 
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hour1.百letotal adsorption capacity of As佃)w白血 same 

鎚血eadsorption capacity of As仔町 on血emagnetite 

obtained by the batch method; 0.34 mmol/g.τhe desorption 

curve of As但1)企omAs(Ill)-loading PAAC-mag is shown 

in Fig. 4. AsσII) desorbed企omPAAC-mag using 1 M 

NaOHwぉ concen仕atedto 48 times of initial concen佐ation.

百lePAAC-mag is expectedぉ theadsorbent of A緑町企om

groundwater. 
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W鎚 addedin glass tube.τhe solution was reacted at 261 K 

for 14 hours. Magnetite prepared by co・precipitationmethod 

was added in 血esolution before s白目血g to 企'eeze.

Ch制 cter凶 tionof PAAC-mag w;出 performedby SEM. 

百letime course of As(Ill) adsorption was carried out using 

100 cm3 of 0.4 mM As(I町atpH 7.0 by a batch method.百le

concen仕ation of Asσ町 W錨 measuredby ICP-AES. 

Column adsorption experiment of As(I町 adsorptionwas 

conducted us血ga column (diameter 1.3 cm， height 5.0 cm) 

packed with PAAC-mag. A feed solution containing 0.30 

mM of As(Ill) at pH 7.0 w:ぉ con出lUouslyfed to the column. 

百leflow rate wぉ adjustedto 0.52 hour1白血espace 

velocity. 百leadsorbed As但1)was desorbed企om也e

column with 1 M NaOH solution. e
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Fig. 3 Bre紘由roughcurve for adsorption of 
As (Ill) on PAAC-mag at 0.52 h-1• 
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3. RESULTS AND DISCUSSION 

百lepore size of the cyogelsσ'AAC and PAAC-mag)姐 d

血edis仕ibutionof血eadded magnetite nanoparticles in也e

hybrid adsorbent were observed using SEM.百leSEM 

images of血ectyogels were shown in Fig.l(a)釦 d1(b). It 

can be seen血atbo由也ectyogels e油ibita macroporous 

structure. From Fig.lゆ)images社wasseen制 m昭 letite

nanoparticles were homogeneously distributed in 

PAAC-mag. 
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Fig. 4 Desorption curve of As(JIT) from 
As(Ill)・loadingPAAC-mag. 
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Fig. 1 SEM images ofPAAC (a) and PAAC-mag (b). 

百lee宜ectof contact time on AsσEりadsorptionon也e

PAAC-magwぉ shownin Fig. 2.百leadsorption of A緑町

using PAAC-mag reached eq国libriumfor 8 hours.百四

adsorption rate of PAAC-mag w出血esame as出atof血e

magnet配.
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Fig.2 Time course of amount of As岡山0中世on
using PAAC-mag and血，em矧 letite(mag) at pH 7.0. 
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Figure 3 shows the break血roughc'町 vefor As (I町

adsorption on PAAC-mag.百lebre北白roughof As(III) 

adsorption begins at VtN ad = 50 at也espace velocity ofO.52 


