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Hematite

* a-Fe,0,

 Crystal structure: rhombohedral system (hexagonal)
* Magnetic properties: WFM at RT, AF below 264 K

* Mossbauer: one sextet (RT)

* Applications: catalysis, photocatalysis, pigment

* Tuning hematite properties: doping, synthesis procedures, particle
Size

S. Krehula et al. / Journal of Alloys and Compounds 695 (2017) 1900e1907
R. M. Cornell, U. Schwertmann: The Iron oxides, Structure, Properties, Reactions, Occurrences and Uses



Hematite Mosshauer Spectroscopy

of Environmental
Materials and their
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Hematite
Enver Murad
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Hexagonal
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®0

S. Krehula et al. / Journal of Alloys and Compounds 695 (2017) 1900e1907



Maghemite

* v-Fe;0;
 Crystal structure: cubic
* Magnetic properties: ferrimagnetic at RT
* Mdssbauer: can be approximated with one sextet (RT)
usually has 2 sextets (tetrahedral and octahedral iron)
* Applications: magnetic pigment, recording media, medicine

R. M. Cornell, U. Schwertmann: The Iron oxides, Structure, Properties, Reactions, Occurrences and Uses



Electrospinning
History

1902.-first patent (J.F. Cooley)
— Apparatus for electrically dispersing fluids (patent US692631)

1964.-1969. - G.l.Taylor
—>Taylor conus

G. Taylor, Electrically driven jets, Proc. Roy. Soc. Lond. A. 313 (1969) 453-475

S. Petrik, Industrial Production Technology for Nanofibers, ELMARCO s.r.o, Czech Republic



Electrospinning parameters

Viscosity Flow

Tip to collector
/ distance

Surface tension

Conductivity . P

— Voltage
Polymer mass —

/

Temperature

\

Humidity

N. Bhardwaj, S. C. Kundu, Electrospinning: A fascinating fiber fabrication technique 28 (2010) 325-347



Sample synthesis

Solution preparation

Electrospinning

Composition
PVP (1 300 000) ] Polymer solution

Nanofibres

EtoH (abs)
H,O (miliQ)

Glacial acetic acid

_ base

—

Fe (I1l) nitrate — |
Sm (Ill) nitrate | metal .
Y (Ill) nitrate cation Applied Voltage

a)e|d UOI99||0D



Sample synthesis-apparatus

Electrospinning (Y10, hybrid fibres)
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Sample synthesis-procedure

composite (hybrid) | Y10
Y10 fibres
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Sample synthesis-composite fibre mat

Thin hybrid fibre mat (Y1)




Self-ignition of SmO hybrid
fibres at 225 °C during
calcination




Sample YO

SEl 100KV X50000 100nm WD 6.0n 1B ) 0KV 0  1gm  WD6Omm 3 SEl X500  10m WD 6.0mm




SEI 10.0kv X200 100pm WD 6.0mm

100KY X500  10mm WD 6.0mm

Y10 fibres

SEl 10.0kY  X1,000 10um WD



The main concept HEMISHIE

RE doped
* By varying amount of yttrium in hematite
electrospinning solution we can
simply prepare wide range of metal REO-RE10
oxides! RE doped
mixture
* In this study sample composition is maghemite
examined in the whole range of +hematite
yttrium presence in electrospinnng
solution

garnet

. —— RE37-RE100
orthoferrite

RE oxide

RE=rare earth=2>Y, Sm 1o



YTTRIUM



[ WFM o-Fe,0,

YO

BET—>surface area:
115.3400 +£5.0544 mz/g

SEI 100KV X50,000 100nm WD 6.0m

maghemite, 00-039-1346

Count rate (arbitrary units)

YO

YO

-10 -5 0 5 10

\\L_J LA s s 100w e Whs
i SEI 100k X5,000 Tum WD 6.0mm

; - ; 7 ;
hematite, 00-033-0664

[ r Area
Spectral 2corA (B )
Sl component (mm s?) Phase
B (mms?) ) (mm s7) (%)
YO sextet 0.37 -0.21 51.0% 0.21 100.0 WEFM a-Fe,04
‘ L L I ‘ ‘ 1
1 v 1 v 1 v 1 v 1 v
20 30 40 50 60 70 18

20/°



[ IWFM o-Fe,0,
[ Inano y-Fe,O,

Count rate (arbitrary units)

maghemite, 00-039-1346 100KV X50000 100nm WD 8.2mm
| i ‘
1 1 v 1 v
Y1l
Y1l
T T T T T T T
-10 -5 0 5 10
Velocity / mm s
u T u T u T g
hematite, 00-033-0664 ) r Area
sample Spectral 2¢ orf (B ) Phase
component (mm s (mm s?) (T (mm s1) (%)
Y1 sextet 0.37 -0.22 50.9* 0.22 96.7 WEM a-Fe,0,
doublet 0.33 (f) 0.86 - 0.30(f) 3.3 nano y-Fe,0,
1 1 ‘ ‘ ‘ 1
1 " 1 " 1 "
40 50 60 70 19

20/°



[ IWFM o-Fe,0,
[ Imedium y-Fe,O,

4

Count rate (arbitrary units)

y
maghemite, 00-039-1346 SEI 50KV X50000 100nm WD 6.0mm
1
1 1 1
Y3 p
Y3
T T T T T T T
-10 -5 0 5 10
‘*\LJ Velocity / mm s* LS 488
WD 6.0mm
u u u T g T u T u
hematite, 00-033-0664 6 r Area
sample Spectral 2e orf (B ) e
component (mm s) (mm s?) (T) (mm s?) (%)
Y3 sextet 0.37 -0.22 51.2* 0.21 60.7 WFM a-Fe,0,
sextet 0.33(f) 0.00(f) 34.2% 0.35 39.3 medium y-Fe,05
L L ‘ ‘ ‘ Al
1 " 1 " 1 "
40 50 60 70 20

20/ °



Y5

maghemite, 00-039-1346

Y5

hematite, 00-033-0664

10

20

30

1 " 1 " 1
40 50 60 70
20/°

WFM a-Fe,O,
|| medium y-Fe,0,
[ |nano y-Fe,0,

Count rate (arbitrary units)

Y5
. T . T .
-10 -5 0
Velocity / mm s
() r Area
sample Spectral 2e or_Ll\ (B ) A

component (mm s1) (mm s?) (T) (mm s1) (%)

Y5 sextet 0.37 (f) -0.22 51.1% 0.22 32.7 WEM o-Fe,0,
sextet 0.33(f) 0.00(f) 32.8* 0.24 36.9 medium y-Fe,04

doublet 0.33 0.89 - 0.97 30.4 nano y-Fe,0;

SEI

10.0kV X50,000 100nm WD 6.0mm

000 Tum




Y10

BET—>surface area:
67.1153 +0.7675

maghemite, 00-039-1346

hematite, 00-033-0664

- T - | — T — - T
10 20 30 40 50 60 70
20/°

Count rate (arbitrary units)

[ WFM a-Fe,0,
| | medium y-Fe,O,

[ Inano y-Fe,O,

-10

Velocity / mm s

[ r Area
Sample spectral 2 orﬁ <Bhf > Phase
component (mm s1) (mm s?) (T) (mm s1) (%)
Y10 sextet 0.37 (f) -0.21(f) 50.8 0.52 5.1 WFM a-Fe,0,
sextet 0.33 0.00(f) 25.5% 0.22 33.2 medium y-Fe,04
doublet 0.34 0.88 0.73 61.7 nano y-Fe,0;

100nm WD 5.0mm




[ tetrahedral Fe (Ill) garnet
[ octahedral Fe (I1l) garnet

Y37

Count rate (arbitrary units)

Y3Fes0,,, 00-043-0507 X50,000 100nm~ WD 6.0mm
I O B Y Y I e
T T T T l
Y37 : H
Y37
T T T T T T T
-10 -5 0 5 10
Velocity / mm s : s
SEl 100KV X5000  1um
1 1 " 1 " 1 " 1
hematite, 00-033-0664 9 r Area
sample Spectral 2¢ or_Ll\ <Bhf > s
component (mm s1) (mm s?) (T) (mm s1) (%)
Y37 sextet 0.38 0.07 48.9 0.38 37.8 ViFe(lll) in Y;Fe<0y, (O)
sextet 0.13 0.16 39.6 0.54 58.5 VEe(Il) in Y5FesO4, (T)
‘ ‘ ‘ sextet 0.37(f) -0.21(f) 51.4 0.21(f) 3.7 WFM o-Fe,0,
L L ‘ Al
1 " 1 " 1 " 1 " 1 "
20 30 40 50 60 70 23

20/°



[ tetrahedral Fe (Ill) garnet
[ octahedral Fe (I1l) garnet
[ ]WFM o-Fe,0,

Y37 c ° a

Y,Fe,0,,, 00-043-0507

Count rate (arbitrary units)

I I I Y37 " M

%0

-10 -5 0 5 10

@J dj Velocity / mm s T Ae ot %
w ] SEI 10.0kV  X5,000 Tum WD 6.0mm

1 " 1 " 1 " 1 " 1 "
hematite, 00-033-0664 Spectral é Je0rA <Bhf> r Area
Sample 4 Phase
component (mm s1) (mm s?) (T) (mm s) (%)
Y37 sextet 0.38 0.07 48.9 0.38 37.8 ViFe(lll) in Y;Fe<0y, (O)
sextet 0.13 0.16 39.6 0.54 58.5 VEe(Il) in Y5FesO4, (T)
‘ ‘ ‘ sextet 0.37(f) -0.21(f) 51.4 0.21(f) 3.7 WFM o-Fe,0,
L L ‘ Al
T u T u T u T u T T
20 30 40 50 60 70 24

20/°



Y50

YFeO,, 00-039-1489

Y50

Y,Fe,0,,, 00-043-0507

Count rate (arbitrary units)

Y50
T T T T T
-10 -5 0 5 10
Velocity / mm st

() r Area

sample Spectral 2¢ orf (B ) e
component (mm s1) (mm s?) (T) (mm s) (%)

Y50 sextet 0.36 0.00 49.5 0.21 100.0 YFeO,

10.0kV  X50,000 100nm

i Beh:

X5,000

25

D 6.0mm

o g

WD 6.0mm



Y50

Count rate (arbitrary units)

YFeO;, 00-039-1489 100KV X¥50,000 100nm . WD 6.0mm
Il /1| Illll. ||| |.| |||| I I|
1 1 1 1
Y50
Y50
T T T T T T T
-10 -5 0 5 10
Velocity / mm st ' RSO A et B - S
g 3 . ‘WD 6.0mm
T T T T T T T T—T T
Y.Fe.O,,, 00-043-0507 5 r Area
3 €5V sample Spectral 2e orf (B ) Phase
component (mm s1) (mm s?) (T) (mm s) (%)
Y50 sextet 0.36 0.00 49.5 0.21 100.0 YFeO,
L P P O I Y Y I
T ; T ; T : T ; T ;
20 30 40 50 60 70 26



Y100

Y,0,, 00-041-1105 ! SEl 100KV X50000 100nm WD E.Omm

30 40 50 60 70 80 27
20/°



Y series
Composition

Sample Phase composition
YO hematite
Y1 hematite (+ 3.3 % maghemite)
Y3 Hematite+maghemite
Y5 hematite + maghemite
Y10 maghemite + hematite
Y37 garnet + hematite (minor phase)
Y50 orthoferrite + garnet (minor phase)

Y100 yttrium oxide




Y series
Potential applications

Preliminary results in photocatalysis

1.0 Y0
——Y1
——Y3
0.8
0.6
o
L
(&)
0.4 1
0.2 1
0.0 -
I I I I
0 1 2 3

t/h

Absorbance

Y3

Y1

YO

T
500

A, NM

T
600

T
700

800



SAMARIUM



[ IWFM o-Fe,0,

SmO

Count rate (arbitrary units)

maghemite, 00-039-1346 SEI 100KV X50000 100Wm WD 5.0mm
| L Ll ‘ . L | | ‘ ‘
1 1 1 1
SmO

. : . : . : . -.I‘- .7 5 - . “ \ : . ’ v f - ‘
-10 -5 0 5 10 o Lt e i
\\JLJ VG'OCity/ mm st . SE 100KV X5000 Tum . WD au;.:

T T T z T z T z T ; Loy ’

hematite, 00-033-0664 Samole Spectral 5 2¢0r A (B ) r Area -
P component (mms?t)  (mms?) (T (mms?) (%)
SmO0 sextet 0.37 -0.22 51.2* 0.22 100.0 WFM o-Fe;03
5 | T — g —
20 30 40 50 60 70 31

20/°



[ |AF a-Fe,0O;

o
)

T

Count rate (arbitrary units)

5 T 5 T 5 T 5 T 5 T 5

-10 -5 0 5 10

Velocity / mm s

Samnle Spectral ) 2eord  (By) r Area Phase
P component (mms?)  (mms?) (™) (mms?) (%)
SmO0 sextet 0.47 0.40 54.2* 0.34 100.0 AF a-Fe;0O3

) 32



[0 WFM a-Fe,O,

S 1 [ Jnano y-Fe,0,

—
2
c
S
=
@®©
2 %
maghemite, 00-039-1346 LU/ 100KV X50,000 100nm WD 6.0mm
L
=
o
c
S
(@]
®
Ll L | | ‘ n ‘
1 1 v 1 v 1 v
Sml
Sml
—71ir r r - r - rrr 1T 1 1 T ™ 17
-10 -8 -6 -4 -2 0 2 4 6 8 10 -
Ve|0City / mm S_l ‘ 5 100KV X5000  1um W:D 6.0mm :
1 " 1 " 1 " 1
hematite, 00-033-0664 Spectral 5 2eord  {By) r Area
Sample I _1 " Phase
component (mms?)  (mms?) ©) (mms?) (%)
Sm1 sextet 0.37 -0.21 50.9* 0.23 96.7 WEM o-Fe203
doublet 0.33(F) 0.77 - 0.45(f) 3.3 nano y-Fe;O3
T T T T T T T T T
20 30 40 50 60 70 33

20/°



[ ] AF a-Fe,0,

[ ]y-Fe,04
Sml e

Count rate (arbitrary units)

maghemite, 00-039-1346 SEI 100KV X50,000 100nm WD 6.0mm
Ll L | | ‘ . ‘
1 1 v 1 v 1 v
Sml
Sml LT
T T T T T T T T T T
-10 5 0 5 10 _
VelOCIty / mm S'l ] 5 10.0KY  ¥5,.000 um W:D 6.0mm ..
T ; T ; T ; T
hematite, 00-033-0664 sample  Spectral P) 2eord  (By) r Area Phase
P component (mms?)  (mms?) (M (mms?) (%)
Sml sextet 0.47 0.40(f) 53.4* 0.32 96.5 AF a-Fe;03
sextet 0.53(f) 0.00(f) 53.0 0.24 35 v-Fe203
‘ I i “ .
; T ; T ; T ; T ;
20 30 40 50 60 70 34

20/°



[ WFM a-Fe,0,
[ |AF a-Fe,0;
|| medium y-Fe, O,

Sm3

Count rate (arbitrary units)

maghemite, 00-039-1346 SEl 100KV X50,000 100nm WD 6.0mm
Ll L | . | ‘ ‘
1 1 v 1 1 v
Sm3
Sm3
—T1T 1 T~ T 1 "~ T ~ T T T ~ T T 1
-10 -8 -6 -4 -2 0 2 4 6 8 10 .
Velocity / mm st SEl 100KV ><:5.0|Jo. lum WD G.Omm
1 " 1 " 1 " 1
hematite, 00-033-0664 Spectral P 2eord  (By) r Area
Sample 1 1 1 Phase
component (mms?t)  (mms?) (M (mms™?) (%)
Sm3 sextet 0.37(f) -0.13 49.6* 0.26 29.8 WFM a-Fe>03
sextet 0.37 0.40 52.0 0.28 41.0 AF a-Fe;O3
‘ ‘ ‘ sextet 0.34 0.01 15.0* 0.30(f) 29.2 medium y-Fe;03
T I T II L T I T ‘ I T Al
20 30 40 50 60 70 35

20 /°



[ ]AF a-Fe,0,
[ y-Fe,04

Sm3

Count rate (arbitrary units)

maghemite, 00-039-1346 100KV X50,000 100nm WD 6.0mm
Ll L | | ‘ ‘ l
1 1 v 1 1 v
Sm3
; T ; T ; T ; T ; T ;
-10 5 0 5 10 \
Ve|ocity / mm s SEl 100KV ><:5.0|Jo. lem WD 6.0mm
1 " 1 " 1 " 1 "
hematite, 00-033-0664
Sample Spectral o Zord (= r Area Phase
component (mms™*)  (mms™) (M (mm s™) (%)
Sm3 sextet 0.47(f) 0.40 53.1* 0.31 67.1 AF a-Fe;03
sextet 0.53(f) 0.00(f) 49.4* 0.47 32.9 v-Fe20s
‘ 1 1 ‘ ‘ ‘ Il
— T T T T
20 30 40 50 60 70 36

20 /°



[0 WFM a-Fe,0,
[_]AF a-Fe,0,
[_Inano medium y-Fe,O,

S 5 [ I medium y-Fe,O,

Count rate (arbitrary units)

maghemite, 00-039-1346 SEl 100KV
L . | ‘ ‘
1 1 v 1 v 1 v
Sm5
— 7t r r r r r r r r r r - T r T r T
-10 -8 -6 -4 -2 0 2 4 6 8 10
Ve|ocity / mm s'l e ) .SEI 100KV X5000  1em . WD »3.Dm|;-.
1 v 1 v 1 v 1
hematite, 00-033-0664 Spectral P) 2sord  (By) r Area
Sample a I a Phase
component (mms?)  (mms?) (T) (mms?) (%)
Sm5 sextet 0.37(f) -0.18 51.2* 0.19 10.7 WFM o-Fe;03
sextet 0.37(f) 0.40(F) 51.8 0.39 6.1 AF o-Fe;O3
‘ ‘ ‘ ‘ sextet 0.33(f) 0.00(f) 30.1* 0.31 44.6 medium y-Fe;03
T T T T T T T '
20 30 40 50 60 70 doublet 0.33 0.86 - 0.79 38.7 nano y-Fe,Os

37



[ |AF a-Fe,0,

Sm5

Count rate (arbitrary units)

maghemite, 00-039-1346 SEl 100KV X50000 100nm WD 5.0mm
L . n ‘
1 1 v 1 v 1 v
Sm5
g T g T g T g T g T g
-10 -5 0 5 10
Velocity / mm s
1 " 1 " 1 " 1
hematite, 00-033-0664
Sample Spectral o - Zord = r Area Phase
component (mms*)  (mms™) (M (mm s™) (%)
Sm5 sextet 047(f)  0.40(f)  53.5* 0.24 16.9 AF 0-Fe,03
sextet 048(f)  0.00(f)  46.7* 0.53 83.1 y-Fe;05
g T g T g T g T g
20 30 40 50 60 70 38



[ Inano a-Fe,0,
[ Inanoy-Fe,0,

Sm10

BET—>surface area:

)
5
64.2848 + 0.4187 >
g
é
maghemite, 00-039-1346 8
L
&
=
S
@)
@)
L . n
1 1 1 1 v 1 v
Sm10
-10 -8 -6 -4 -2 0 2 4 6 8 10 At
Ve|OC|ty / mm S'l ] . SEI‘ 10.0kV ‘.>{.5.i]l.’JL'I . lr‘t-:.r;'u_ WD B.;l;'ullw
1 " 1 " 1 " 1 " 1
hematite, 00-033-0664 Spectral 5 2eord (B ) r Area
Sample i " a Phase
component  (mms?)  (mms?) ©) (mms™) (%)
Sm 10 doublet 0.37(F) 0.63 - 0.26 6.5 nano a-Fe>03
doublet 0.33 0.93 - 0.76 93.5 nano y-Fe>O3
e
1 " 1 " 1 " 1 " 1 i
20 30 40 50 60 70 39



[ ]AF a-Fe,O,
B y-Fe,0;

Sm10 |
BET->surface area: 2 W v "
64.2848 + 0.4187 m?/g ; \
. R g \ P
S : !
\E/ \ aﬂa G ZL
o | S N
© | ° o ‘;% | o° l
= \ 4 / LN J
>
S ‘“ 10
Sm10 LT
! I 4 I 4 I 4 I 4 I u
10 5 0 5 10

Velocity / mm s

Spectral 0 2e0r4 < B, > r Area
S component (mms?)  (mms?) 0 (mms?) (%) Pz
Sm10 sextet 0.47(f) 0.40(f) 521 0.87 6.5 AF a-Fe,03
sextet 0.48(f) 0.00(f)  36.57* 0.72 935 y-Fe,03

40



Sm37

SmgFeg019, 00-023-0526

Count rate (arbitrary units)

SmFeOg, 00-039-1490

[ ] SmFeO,

| |tetrahedral Fe (lll) garnet

[ | octahedral Fe (lIl) garnet

Sm37

-2

Velocity / mm s

Spectral
component

2eord
(mms?)

Area
(%)

Phase

L. '|.|" . hﬂ : ¥ , I
50 60 70

sextet

sextet

sextet

0.01

0.06

-0.09

31.6

49.4

19.0

ViEe(111) in
SmsFesO12 (O)

VEe(Ill) in
Sm3F65012 (T)

SmFeO3;

100nm WD 6.0mm

I;.!m_ ‘WD 6.0mm

41



Sm37

SmgFes015, 00-023-0526

T
Sm37

SmFeOg, 00-039-1490

10

20

30

40 50 60 70
20/°

Count rate (arbitrary units)

[ ] SmFeO,
| |tetrahedral Fe (lll) garnet
[ | octahedral Fe (lIl) garnet

Sm37
— 71 r 1 r T T Tr T *r T ° 1 | — g
-10 -8 -6 -4 -2 0 2 4 6 10
Velocity / mm s
Spectral o 2seord  (By) r Area
S component (mms?)  (mms?) ) (mms?t) (%) Pz
ViEe(111) in
Sm 37 sextet 0.38 0.01 494 0.33 31.6 SmsFes01 (0)
VEe(Ill) in
sextet 0.16 0.06 40.5 0.49 49.4 SmsFesOn (T)
sextet 0.36 -0.09 50.6 0.21 19.0 SmFeO3

100KV X50000 100nm WD 6.0mm

SEl 100KV 5000 1gm  WDG6.0mm

42



M(emu/qg)

T/K Hc /Oe M:/emug? Ms/ emu gt
coercivit saturation saturation
¥ remanence magnetizationat 7 T
Sm37 10 396.7 10.1 21.2
. 300 28.7 1.1 15.0
magnetlc measurements
—— Sm37 (10 K)
20 | —— Sm37 (300 K) = —
7/ 16.5
i %;/gzﬁnﬁ =0 . : -
16.0 - "\
10 ] \o
15.5 - ®-o—0-0—¢ o’°—._._“$\$\_w::\—o—o—o\.\.\
i .\.\. \§:
150+ ee-ea-sf N \.\
= \
O 20 (\33’ \\.\o .\
£ 145 AR
| = N\
10 = .\ L
14.0 ’\.\
el /. \\
4 = | :
1 . o /Jz_—mwdﬁ i 13.5 \o\\.
s 130 — . S—
-20 ——0 o oo 50 100 150 200 250 300
-2(-)2000 1500 -1000 -500 T/K
T | T | T | T T | T | T | T
-60000 -40000 -20000 0 20000 40000 60000

H (Oe)



SMm50

Sm,03, 00-015-0813

SmFeOg, 00-039-1490

10 20 30 40 50 60 70
20/°

Count rate (arbitrary units)

SEI

SmS50
g T g T g T g
-10 -5 0 5 10
Velocity / mm s K o
Spectral ) 2eord  (By) r Area
S component (mms?)  (mms?) (M (mms?) (%) Pz
Sm50 sextet 0.37 -0.11 49.9* 0.20 100.0 SmFeO3

5.0kv  X50,000

5.0kv  X5,000

44

100nm WD 6.0mm

l;-:l'n_ ‘WD 6.0mm




SMm50

Smy0g3, 00-015-0813

SEI  50kV X50,000 100nm WD 6.0mm

Count rate (arbitrary units)

1 | 1 | el Ll
1 1 v 1 1 v
Sm50
Sm50
T T T T T T T
-10 -5 0 5 10
Ve|OCity / mm S-l "R . SEI  5.0kv NLS.ODL’II} Tum WD 6.0mm .
1 v 1 v 1 v 1
SmFeO4, 00-039-1490
3 Sl Spectral 5_1 kmf (B ) I“_1 Area Phase
component (mms*)  (mms?) ) (mm s™) (%)
Sm50 sextet 0.37 -0.11 49.9* 0.20 100.0 SmFeO;

20 30 40 50 60 70 45
20 /°



Sm100

Sm,03, 00-015-0813

10

20

30

40 50 60 70 80
20/°

SEI

SEI

100KV X50,000

100KV X5,000

100nm WD 6.0mm
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lpm_ WD 6.0mm




Sm series
Composition

Sample Phase composition
SmO hematite
Sm1 hematite (+3.5% maghemite)
Sm3 hematite + maghemite
Sm5 hematite + maghemite
Sm10 maghemite + hematite
Sm37 garnet + orthoferrite (19%)
Sm50 orthoferrite + samarium oxide

Sm100 samarium oxide




Sm series

Potential applications

Preliminary results in photocatalysis

1.0 - ——Sm0
—=—Sm1l
0.8 -
0.6 -
o
o
(&)
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Conclusion

Concept

 XRD

* FE SEM

* Mdssbauer

* Photocatalysis



Conclusion

XRPD results

* RE affected the phase composition drastically
* With increasing RE content:
a) XRD lines broadening

b) maghemite fraction gradually increased

* Samples were not very crystalline in general



Conclusion

FE SEM

* Fibres morphology can be preserved if composite fibres are calcinated
at relatively low temperatures 600-900°C

* Garnet samples lost fibre morphology (sintering)

* According to FE SEM fibers had on average 50-200 nm in cross-section



Conclusion

Mossbauer

* Mdssbauer was very-useful essental for
* A) amorphous sample analysis
* B) magnetic properties

* Sm3—2> antiferromagnetic hematite



Conclusion

Photocatalysis-preliminary results

Doped samples—>better results

* Sm1 shown better photocatalytic

activity compared to SmO 101
* Y1 shown better photocatalytic activity _
compared to Y3 and YO
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Conclusion

in general

 higher RE content (REO-RE10)
- higher maghemite content (nano size)

e Various oxides are prepared by simple method,
only by varying the RE:Fe ratio
(hematite, maghemite, orthoferrites, garnets, RE oxides)
e Garnets and orthoferrites synthesized were not pure (contamination)

* Preliminary tests- samples are useful in photocatalysis

e Samarium can also increase Morin transition temperature (besides platinum group)
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