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MAGNETIC ZEOLITE

WHY ZEOLITE ?
good adsorbent of cations
cheap material (Nižný Hrabovec deposit)

WHY MAGNETIC MODIFICATION ?
magnetic separation
maghemite – adsorbent

(cations and anions)



ZEOLITE
General formula of zeolite:

Me2/m.Al2O3.nSiO2.pH2O,
where                                        

Me – cation of alkali (m=1), and 
alkali earth metal (m=2)

n - SiO2/Al2O3 molar ratio
p – water molecules

Classification: 
Natural
Modificated : cation changes

: ratio Al/Si changes
: surface changes

Synthetic 

Usage: catalysis, adsorption



MODIFICATION WITH Fe PARTICLES

• Modification of natural zeolite with magnetite and maghemite particles

• Coverage of zeolite surface by magnetic metal nanoparticles (Fe, Co, Ni),

• Incorporation of Fe ions into zeolite lattice

SYNTHESIS

ZEOLIT + Fe2+ + Fe3+ + OH- → ZEOLIT - γ-Fe2O3



Interaction time after precipitation:
0 min.
30 min.
90 min.
24 hod.

Temperature of precipitation :
20 °C
50 °C
85 °C

Zeolite : Maghemite ratio :
2:1
5:1

10:1

CONDITIONS OF SYNTHESIS

Identification: XRD, Mössbauer spectroscopy, SEM, TEM, VSM.



XRD-ANALYSIS
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MOSSBAUER

Hobs(A) = H(A) + Hext
Hobs[B] = H[B] - Hext

(Fe3+)[ Fe3+
5/3 [ ]1/3]O4 3 : 5

1 : 3
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ZEO-MAG 85

M.D. Mukadam et al., J. Magn. Magn.Mater. 272–276 (2004) 1401 

ZFC-FC 
10-240 K  H=0.01 T

zero-field-cooling (ZFC) 
and field-cooling (FC) procedures

spin-glass systems
collective blocking of particle moments



SURFACE AND MAGNETISM

• Indirect identification of maghemite content with volume susceptibility
• Comparison of surface area and pore volume with magnetic properties of modified

zeolite
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ADSORPTION of As
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CONCLUSIONS

ØParticle size dependence on reaction conditions

ØIncreasing of composite surface

ØAbility of cation and anion adsorption

ØMagnetic properties


