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Abstract:TheFe3O4 / (acrylatemethylester-co-divinylbenzene) magneticmicrosphereswerepreparedbysuspensionpolymerization.

Theapplicationofthesemicrospheresasanadsorbentformetalionsadsorptionwasexamined.Theresultsshowedthatthediameterof

themagneticadsorbentwas35 ～ 55μmandtheamountofFe
3
O

4
was18%.Theadsorbentshowedhighefficiencyfortheremovalof

metalions.Themaximumadsorptioncapacity(qm ) obtainedbytheLangmuirisothermwas2.3 mmol/gforHg2+, 2.2 mmol/gfor

Cu2+and1.1 mmol/gforNi2+.TheadsorptionrateconstantcalculatedbyLagergrentequationwas0.023 min-1 forHg2+, 0.034

min-1 forCu2+and0.036 min-1 forNi2+.Regenerationoftheadsorbentwasachievedusing1mol/LH2SO4.
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　　Theapplicationofmagneticadsorbenttechnology
tosolveenvironmentalproblemshavereceivedconsid-
erableattentioninrecentyears

[ 1 -5]
.Someexamplesof

thistechnologyaretheuseofpolymercoatedmagnetic
particlesfortheadsorptionoforganicdyesandmagnet-
icpolymerbeadsfortheremovalofmetalions

[ 1-2]
.In

thiswork, Fe3O4 /poly(acrylatemethylester/ diviny-
benzene) waspreparedasanadsorbentfortheremoval
ofmetalionsfromaqueoussolutions.Thisadorbentwas
modifiedbyethylenediaminetoimproveitsadsorption
capacity.

1　Experimental

1.1　Preparationofmagneticmicrospheres
Acrylatemethylesteranddivinylbenzene(molar

ratio17∶1, totalvolume10mL) weremixedwellwith
0.1gbenzoylperoxide.Then1 mLisopropylalcohol
and12.6 mLcyclohexanewereadded.Thecontents
arethenpouredintoaflaskcontaining73 mLof1%
polyvinylalcoholand0.5 gFe3O4 nanoparticles.The
reactionmixturewasstirredat75 ～ 80℃ for6 h.The
formedprecipitatewasfilteredoff, subsequentlywashed
andthendried.Theadsorbentobtainedwasreferredby
FAD.

Four4 gofethylenediamineweredissolvedin12

mLdimethylamide, then1 gofFADmicroshpereswas

added.Thereactionmixturewasheatedat75 ～ 80℃
for72 h.Theproductwasfilteredoff, subsequently
washedanddried.Theadsorbentobtainedwasreferred
byFADA.
1.2　Adsorptionexperiments

TheadsorptionofmetalionsbyFADAwasinvesti-
gatedatpH1 ～ 8.0.05gadsorbentwasaddedto50

mLmetalionssolutionatinitialconcentrationof
5mmol/L.Afteradsorptionfor2h, theadsorbentwas
removedmagneticallyfromthesolution.Theconcentra-
tionsofmetalionsweremeasuredusingamodelGGX
-9atomicabsorptionspectrometer.

2　Resultsanddiscussion

2.1　EffectofpHonadsorptioncapacity
Thehigheruptakecapacitywasachievedaround

theneturalpHforallmetalions.Theobservedlower
uptakeinacidicmediummaybeduetothepartialpro-
tonationoftheaminogroupofthemagneticadsorbent.
AtpH<2, noappreciableuptakewasdetectedforthe
threemetalions, indicatingcompleteprotonationofthe
activesites.
2.2　Adsorptionisotherm

TheadsorptiondataofmetalionsonFADAatpH
6.0fittedtheLangmuirmodelverywell(Fig.1).The
maximumadsorptioncapacity( qm ) valuesare2.3
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mmol· g
-1
forHg

2 +
, 2.2 mmol· g

-1
forCu

2+
and

1.1mmol· g
-1
forNi

2+
.Theadsorptionequilibrium

constant(K) valuesare1.38 L· mmol
-1
forHg

2 +
,

0.56 L· mmol
-1
forCu

2+
and1.24 L· mmol

-1
for

Ni
2+
, respectively.Theuptakeofthemetalionsat

neutralpHmaybeexplainedtoproceedviacomplex
formation.ThehighervalueofqmforHg

2+
reflectsthe

highersoftacid/softbaseinteractionbetweenHg
2+
and

aminogroups.

Fig.1　LangmuircurvesforHg2+, Cu2+andNi2+adsorption

2.3　Kinetics
Therateconstantsforadsorptionofmetalions

weredeterminedusingtheLagergrentequation:ln(qe
-q) =ln(qe) -Kadt.whereqeandq(mmol/g) isthe
adsorptioncapacityatequilibriumandattimet(min) ,
respectively;Kadistherateconstant(min

-1
).Theplot

oflog(qe-q) vstyieldedstraightlines.Kad(min
-1

)

valuescalculatedfromtheslopewere0.023 min
-1
for

Hg
2+
, 0.034 min

-1
forCu

2+
and0.036 min

-1
for

Ni
2+
, respectively.

3　Conclusions

FADAmagneticmicrospheresof35 ～ 55μmwere
obtainedbysuspensionpolymerization.Themaximum
adsorptioncapacity(qm ) valueswere2.3 mmol/gfor

Hg
2+
, 2.2 mmol/gforCu

2+
and1.1 mmol/gfor

Ni
2+
, respectively.Thekineticdatawaswellde-

scribedbytheLagergrentequation.Kad valueswas

0.023 min
-1
forHg

2+
, 0.034 min

-1
forCu

2+
and

0.036 min
-1
forNi

2+
, respectively.Regenerationof

theadsorbentwasachievedusing1mol/LH2SO4 with
efficiencyofmorethan95% forallofthemetalions.
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Fe3 O4 /聚 (丙烯酸甲酯 -二乙烯苯 ) 微球对金属离子的吸附
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摘　要:通过悬浮聚合制备 Fe3O4 /聚 (丙烯酸甲酯 -二乙烯苯 ) 磁性微球, 考察了微球对金属离子的吸附性能。结果表

明, 磁性吸附剂粒径 35 ～ 55μm, Fe3O4质量分数 18%, 能有效吸附金属离子。由 Langmuir模型得到的饱和吸附容量为别

为:Hg2+2.3 mmol/g, Cu
2+ 2.2 mmol/g, Ni2+ 1.1 mmol/g。 由 Lagergrent方程计算的吸附速率常数分别为:Hg2+0.023

min-1, Cu2+ 0.034 min-1, Ni2+0.036min-1。吸附剂可用 1mol/LH2SO4再生。
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