Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2012

SUPPLEMENTARY INFORMATION

Layered double hydroxides ion exchangers on superparamagnetic microparticles for

recovery of phosphate from waste water

Karl Mandel*®*, Asya Drenkova-Tuhtan®, Frank Hutter®, Carsten Gellermann?, Heidrun
Steinmetz®, Gerhard Sextl*”

a Fraunhofer Institute for Silicate Research, ISC, Neunerplatz 2, 97082 Wirzburg, Germany

b University Wiirzburg, Chair of Chemical Technology of Materials Synthesis, Réntgenring
11, 97070 Wirzburg, Germany

¢ University Stuttgart, Institute for Sanitary Engineering, Water Quality and Solid Waste
Management,
Bandtéle 2, 70569 Stuttgart, Germany

[*] Corresponding-Author; email: karl.mandel@isc.fraunhofer.de



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2012

Figure S1: DTA-TG measurements for different LDHSs prepared by fast coprecipitation

2
MgAl LDH r100 MgAI-Zr LDH 100
- 90 -90
Exo. - 80 9:’: Exo. -80 g
Endo. § Endo. §
705 DTA 705
) o
2 s
- 60 -60
e g M TG
- water (hydroxides) — ~TTteeeal 1T - water (hydroxid 2 5
--adsorbed water -interlayer carbonate - interlayer chlorine - adsorbed water _:::I;(e{ ;:rxt;o::)te - interlayer chlorine
- interlayer water 50 - interlayer water Y 50
T T T T T T T
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
Temperature (°C) Temperature (°C)
| MgFe LDH ~100 N MgFe-Zr LDH ~-100
L 90 - 90
Exo. ’ 180 £ 1t Exo. L 80 2
Endo. § Endo. ]
K] o
z z
70 2 -70 -3
s s
60 -60
- adsorbed water - water (hydroxides) : : - adsorbed water - water (hydroxides) : 2
- interlayer water - interlayer carbonate ~interiayerchioring 50 - interlayer water - interlayer carbonate ~ i G L 50
T T T T T T T T T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
Temperature (°C) Temperature (°C)
p 100
ZrOCl, precipitated
90
Exo. 80 )
Endo. §
)
s
60
- adsorbed water +crystallisation
T T T T T T T 50
0 100 200 300 400 500 600 700 800
Temperature (°C)



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2012

304 @) Magnetic particles a
251 b) MgAI LDH 20 wt% @ b,
20 magnetic particles .
__ 15 ©)MgFe-Zr LDH 20 wt% @ f
g’ 104 magnetic particles _ 'ﬂ
g c ] d) MgFe-Zr LDH 20 wt% @
E 0. magnetic particles e) MgFe-Zr LDH 40 wt% @
2 continous synthesis magnetic particles
3 97 f) MgFe LDH 40 wt% @
e -10 '_3 magnetic particles
& 15 g) MgAI-Zr LDH 40 wt% @
= . :
20€ 4 magnetic particles
251 h) MgFe-Zr LDH 60 wt% @
3012 magnetic particles
' 1 > I ' I ' I ' | i 1
-30000 -20000 -10000 0 10000 20000 30000

Magnetic field (Oe)

Figure S2: Vibrating sample magnetometer measurements (at 293 K) of superparamagnetic particles and

composite particles (LDH deposited on superparamagnetic particles).
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Figure S3: X-ray diffractograms of composite particles (LDH load 60 wt%). Reflexes of magnetite nanoparticles

from the superparmagnetic microparticles are labelled with Mhkl. Reflexes of NaCl remain unlabelled.



