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~H$RE SOl- geI process IS mterestlng for?orepar@ n of a“,_. )

A7 0d ts ( bulk le films, membranes ?flbﬁ’aS)
f > orgf c-inorganic hy@rl\d matefials repre%‘;& /
/ ea creat alternatlve to th?! design of new MS / %
~ i .

°compo\unds for acadiemlc research \ 'S
_ epasis for the development of novel |nnovat|ve mdustrldl”‘appllcatlone

» these processes are based on ‘.

e copolymerisation of functional organosilanes, m cro‘monon\ers
& metal alkoxides Qﬁ
*the ncapflatlon of |_q,pomponents within sol—gel
silica or matallic oxides  # &

) #_ethg organic functionalisatigfl gf nanofillg
pounds with lamellar structques
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Meek approaches, integrative ﬁ o
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H/" ‘Bho- mZplred strate%les etc))
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| structu(alﬁ/ well defined | blocks into com ybrid architecturea;
hlerarchicary organised |n terms of structure and functions \
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- »57Fe Mossbauer spectnoscopy seems to be an exce”ent tool'to

Investigate the iron-based nanocrystalline structure\s ~ \
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T 2. Exqa,e"rlmengl :

2‘1 R ﬂgaratlon of the s,arrgplesQe \

/ e selected na p05|te sample obtalned by &annealing ]
;\. he Fe203 SiO, xe e{s up to 1000°C In @lnf%m vacuum and N,
atmobsphere (. /

/> two iron oxide target/ concentratlons be Used: 20% \
30% |n\S|I|ca matrix \
> baS|caIIy silica-based Xxerogels are prepared by sol geI synthe5|s
from TEOS in hydro-alcoholic solution, following dlf{erent procedurei
n order to obtain hybrld organic-inorganic matrix based \

!anocompesnes Poly\ynilicAlcohol is added to the reactﬂon-
< 3 g ) 1.
qutUre a d Fe3+ as ale lic solution of an inorganic sal

y, >a series of samples is obw‘d by usi
. fring sol-gel s nthesis /
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poI meric og'éls syntheses are done by
ydrc}ly IS and conde s.ﬁmn reggtlons%led out M2
ctlng the initial mixttfe to uI% at{es in an or‘

\“Iess container |
s % ;
'R tras‘omc waves I}t—lz) are generated k?y @lgh -power

\

uItrasonlc horn |

J » the energy dose dell\}ered to the sywls set by the “t\
power\of the generator and the exposure time, prowdlngkan |
additional parameter for controlling the sol and gel propertles

» an alternative experimental setup involves an ulttesonlc batl'\ \

-
‘n these cases a much lower ultrasonic intensity is supplied
to the reaczants and, e-ensequently, the resulting samples Amht

not posse s the charactgrﬁm sonogel features
¢ > all the sonogel features ﬂather‘é‘rﬁleult

<
9 ;l;»tére Is a lot of work to be done, |n thl*tlon
/x/1 B1EE 20% ‘ e

\ [ A




Y

2 2 éamﬁ@pharacterls.mlons

uer Spectroscopy# w >
/ tre I\/IoSsbauer ectroscopyis b on the resorjance

W SIQH and ab lon of the nuélear garﬁma guantum by the |
table isotope \ b’ |

in dt\r case of thé mvéstl)gatlon of Iron-oxide pa"'ﬂ‘cles it is the 57P‘
/ >the I\q 6ssbauer sPectra of our sample?héacquwed in the
transmission.mode with »’Co diffused into Rh matrix as the squrck )

moving with constant acceleration ‘&
> all spectra were measured at room temperatu\(e \ \

e spectrometer is calibrated by means of a standarcr o—Fe foll
and the Isomer shift i IS eg(pressed with respect to this standard at =
? =

‘uest"”n Better when we,‘asure
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TRes/ult@agd DIS&JSSI

}{ﬁ_é%p,ectra were fitted W?‘h th%p of the NOF

/ ogram * C{.
f~> he spectra consisS ed of 1- 4 sextets alﬁ aadoublet and/or
\

| singlet' R

[ S thre\e Sextets Yvere ascrlbed to 4:2%[13 sites of’lr Q\

e-Fe,0;

» one sextet (with hyperflne field of about 51.5 T).. belongs to

hematite - \\._ \ \
\

.

&or one of the sample 2.sextets correspondlng Lo
magmetltq/were found o= /

mglet and/or doublet we‘e ascribed to r
amagnetlc Fe ions
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.
Sample Hematite g-Fe,03
B rel. area 45T rel.area
39T 26T
[T] [%0] (2 positions) [%]
Bt rel.area B rel.area Bt rel.area
[T] [%0] [T] [%0] [T] [%0]
2T
51.4 6.1 445 | 25.3 | 39.0 | 285 | 25.7 | 21.5 | 18.6
1000°C

2T N

51.4 1.1 446 | 16.6 | 39.1 | 21.3 | 25.5 | 17.3 | 43.7
1000°C
20T N

51.6 9.7 447 | 44 | 396 | 40 |17.0¢| 30.9 | 51.0
1000°C
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1 Sample Hematite e-Fe,0s PM “s\
3 Bt rel. area 45T Rel.are
39T 26 T b
i [T] [%0] (2 positions) a ‘
/ - Bps rel.area B rel.area Bps rel.area [%]
' [T] [%0] [T] [%0] [T] [%0]
S AT
43.6 | 124 | 38.4 | 18.0 | 25.2 | 29.1 | 405
1000°C :
22T \
51.5 10.9 443 | 104 [39.05| 156 | 24.3 | 17.9 | 45.2 \
1000°C 3
4T N i'
44.2 | 10.3 | 389 | 18.0 | 245 | 21.8 | 49.9
1000°C \
q Hematite Magnetite PM \
Bhs rel.area Bhs rel.area B rel.area
[T] [%] [T] [%0] [T] [%0]

RS bl b A N A
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¢ - 4 Conclusions ' 4

9 ‘ : ) . ,"’ - E
v xdﬂ"’%e samples with 30 % Fe,O,¢ ég’tained hematite Q

--,\_Q;he annealing ii atmosphere causes the incredse of the i

rélative area belonging to the paramagnetic.state

v' we were able to only distinguish 3 varlous positions o&n
N g- Fe203 .

A\
v relative areas of the 4 (or 3 in our case) various positions of
Fe in e-Fe,Oz are not according to literature data |

v’ the transformation to e-Fe,O; was not yet finished in our |
¥fange of annealing temperatures and Fe oxide concentrations |

\
v’ our conditions of preparations (Fe-oxide concentration,
sonification power, temperatures and atmospheres of

) ﬁ annealing) do not allow tg oduce nanoc sl$e systems

o,nly containing e-Fe,O5 0 e phaﬁ
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