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Solid State Reactions

| nfluencing conditions:

1. Reaction temperature

2. Reaction time

3. Reaction atmosphere (oxidative, inert, reduction)
* %%

4. Precursor particlesize

5. Participation of conversion gasest

6

. Precursor layer
f?

[1] M. Hermanek, R. Zboril, M. Mashlan, L. Machala and O. Schneeweiss, J. Mater. Chem., 2006, 16, 1273



MOTIVATION

Controversial data on the presence of maghemite during
the thermally induced decomposition
of ferrous oxalate dinydratein air.



Transmission

Precursor characterization
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Thermal Decomposition in Air: Thermal Analyses
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Two-step decomposition process:
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Sample temperature/ °C

| nfluence of Sample M ass (Sample L ayer)!!!

conversion gases
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L ow-layer samples

M. Hermanek, R. Zboril, I. Medrik, J. Pechousek and C. Gregor

e samplemass1g

e iIsothermal treatment at 175 °C

e calcination times: 4.5, 6, 8, 10, 12, 15, 17, 30, 64 and 100 hrs
« experimental techniques: (IF)MS, XRD, BET, TEM



Intensity (Cps)

10000

9000 -

8000 4

7000 4

6000 4

5000 4

4000

3000 4

2000 4

1000 4

0

Furnacetemperature 1/5°C, 4.5 hrs

Rz HT, rarw

6 =0.32 mm/s
AEQ =1.19 mm/s
RA=47.0%

Fe,0O;

0 =0.34 mm/s
AEQ =0.68 mm/s
RA=479%

slocity/ mms™

B . ,__ =¥ Fn L Et
M, AL B Fini PG o e
++ "'"' "‘.;:’:::L,-a':i.‘r_?h
c
=
[%)]
2
€
]
c
@©
S
=
FeC,0,
G76 (1000/4.5)
0 10 20 30 40 50 60 70 80 90 100 110

120



Furnacetemperature1/5°C, 6 hrs
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Intensity (cps)

Furnace temperature 1/5°C, 10 hrs
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Transmission

Furnace temperature 1/5°C, 30 hrs
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Intensity (cps)
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L ow-layer samples: furnacetemperature 175 °C, 100 hrs

Transmission
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Veloclty conatant

Specific surface area (m*g™")

Applicability —enormous SA (400 m? g 1) — catalysis?!
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LTMS of samples after 6, 12 and 17 hrsof thethermal treatment
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High-layer samples

R. Zboril and |. Medrik




High-layer samples. furnace temperature 175 °C
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High-layer sample B: furnacetemperature 175 °C
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Transmissian

Transmissian

High-layer samples B;-B. (75 and 100 min, 175 °C, 177 °C of ST)
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Transmission

High-layer sasmple B, (179 °C of ST)
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High-layer samples B (end of the temper atur e effect)
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Relative area (%)

Phase composition of sasmplesB,-B,, (RT MS)
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177 °C (B)-179 °C (B): FeC,0,2H,0: 54.6 — 19.2 %, y-Fe,0,: 0— 39.3 %

IFM S of B, B; and B: origin of the temperatur e effect



IFMS (50 K, 5 T) of samples B, Bgand B—origin of exoeffect
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Applicability: contrast agent in Magnetic Resonance | maging
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Sample temperature / °C

Exoeffect as a General Phenomenon

Potassium ferricyanide, K; [Fe(CN):]
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Iron(ll) acetate, (CH,CO,),Fe

A possibility of distinguishing between amor phous and nanocr ystalline phases
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Conclusions

BASIC RESEARCH:
am-Fe,0; — a-Fe,0;
FeC 04!

SN

* besides temperature, time, reaction atmospher e, precursor particle size and decomposition gases,
sample Iayer represents another quality influencing substantially solid-state decomposition processes

« the formation of maghemite during the thermally induced decomposition of FeC,0,-2H.,0
has been explained

» catalytic efficiency arisesas a compromiseof SA and degree of crystallinity

APPLICABILITY:

« low-layer samples: usein catalysis
« low-layer samples: preparation of hematite nanoparticles of different sizes
« high-layer samples: magnetic materials — contrast agent in MRl
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