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Abstrac:t The F% ()4/ ( acrylatem ethy] ester ca. divinylbcnzcnc) magnetic miciosphereswerwr pPrepared by suspenson Popmerization

The @plicatin of thesem jcroPheres as an adsorhent formeta] pns adsorp tion was exan ned The resujts showed that the dianeter of

the magnetic adsorpent was 35 ~ 55um and the anount of Feg()4 was 1807, The adsorhent showed high efficency fr the reamoval of

meta] jons The maxinum adsorpton mpaciﬁ’( qm) obtained bY the Langnujr jsothem was o 3 mmoj, & for HgZ*’ 2 2 mmoJ/g pr

Cu’ andj | mmoy g prN#", The adsorPtion rate constant caleulated by [Lagerg€rent equation was () 023 mit! forH&" () 034

mir! frC@t and 0 036 mit! PrN?"  Regeneratin of he adsorhent was achieved using 1mol/LHZ 3)4‘
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The applicatpn of magnetic ad Othent techno py
10 solve enviomenta] Prohlans have received consid
emhle attentpn in recentYears' 3! Same exampPles of
this technopgy are the use of polymer coated magnetc
partics for the adsomPtion of organic dyes andmagnet
ic popmer heads for the renoval ofme] jonk'" 2 n
this w011$ Fg()4 /poly( acrylate methy] estery diviny
benzene} was prepared as an adsorhent pr the ranoval
ofmeta] jons fran aqueous solutions This adothentwas
modified by ethylenedgmine 1© mprove its adsorptpn
capacity

1 ExPpPerinental]

1.1 Preparatpn ofmagnetic m crospheres

Actypte methy] eser and d ivinylbenzene( molar
ratioy 7, tota] voume IOmIQ were m ked we || with
0. 1 & benzoy] pewxide Then | m], iOPOPY] ajcoho]
and 12 ¢ ml. cyclohexane were added The contents
are hen poured no a flask contamngy3z ml, ofl%
Polyviny] ajoohol and( 5 & Fg (), nanoparticles The
reactionm xture was stirred aty5 ~80°C {org h The
fomed precpitate was fijtered off sup sequently washed
and then drie The adsorbentdh @ ined was referred hy
FAD

Fourg g of ethyknedian ne were dissolved 1 12
m], dineﬁlylamid«’a then1 & of FAD micogPeres was
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added The reaction mixure was heated atyg ~g0)°C
for7p b The poduct was filered olff suhsequently
washed and dried The adsothbent ohtained was referred
bY FADA
1.2 Adsorption expenn ents

The adsorpPtion ofmeta] jons hY FADA was investy
gated at PH | ~8. (. 05 8 adsorbentwas added t05()
m], me@]| Ons sojution at initja] concentration oOf
smmol [, A fter adsorption forzb the adsorhent was
renoved magnetical]ly fran the sojution The concen tra
tions ofmew] ons were measured usmng a mode ] (3GX
—9 atan {c ahsom ton spectomeer

7 Results and dscussion

E ffect ofPH on adsorPtpn capaciy
The higher uptke capacity was achieved amound
the netura] PH{ pr a]l meta] jons The observed lower
upuake inacygdemediun may he Jue to the Partp] pra
tonation of e an no group of hemagnetic adsorhent
At PH<< 2 NO apprec able uptakewas detected pr te
three me@] ons pdratng canplet proovnaton of he
actjve sites ,
2.2 Adsorption sohem

The adsomtion data ofmeta] jons on FADA at PH
6. 0 fitted the Langnuirmode] vey well( Fig 1), 'The
maxinum adsorption capacity( gﬂ) values are 2.3

2.1

E-maj] mnglziw schu can



FeO,/ ¢

) 155

mmo} g' forHE&" 9 o mmol- &' for Cd" and
1. 1mmol- €' for Ni", The adsotin equifbrim
constant( K) values areq 38 L- mmo]! forH%i
0.56 Le mmol' prCd" and j 24 L- mmol' for
Niﬁ respective]y The upwake of the me@] pns at
neutra] PH may pe exP pined to proceed via canplex
fomation The higher value ofq, {for HE" reflects he
higher soft actl, soft base interaction hetveen H&"™ and
am jno groups
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Fig1 [Langnuir curves prHg" (2" and Ni" adsoptin
2.3 Knetics

The rate constants for adomton of meta] pns
were detem ned using the [ ager8rent eQuatiog 1n( q
_o}: 1n( %)—Ku.t where q and ({ mmo]/g 1S the
adsorption capacity at equi]ljprium and at tine ‘(m ’p),
respectively Ky i the mte oonstan‘( minfl). The Plot
of o8 (4— 9 vs tVielded stmight lnes K,d(rninl)
values cajculated fran te slope wereq p3 min I for
HE 034 mi' prCd" andq 36 min' for
Nﬁt respective ly
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3 (Conclusions

FADA magnetic microspheres 0f35 ~55um were
obtained by suspension polnerjation The maxinun
adsomtion CapacitY( gn) values werep 3 mmoJ g for
HE 2 2 mmo)g for Cd" and | | mmo}g for
N%ﬁ respectively The kinetc data was we]] de
scribed bY he [agewgrent equaton K, vaJues was
0.023 min' forHE (034 min' prCd" and
0 03¢ min' for N%“*, respective]y Regeneration of
the adsothent was achgved using ymoj], H ), with
effriency of more than95% for a]] of hemet] jons
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