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Synthesis and Characterization of LaMnO3 Nanoparticles
by a Simple Modified Sol-Gel Route
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Abstract

This paper reports the synthesis of LaMnO3 nanoparticles by a simple, modified sol-gel route using
chitosan solution, lanthanum nitrate hexahydrate and manganese (II) nitrate hydrate as starting materials.
The polymeric precursor was characterized by TG-DTA to determine the thermal decomposition and it was
then calcined at different temperatures of 600, 700, 800 and 900 °C for 3 h to obtain LaMnO3 nanoparticles.
The calcined samples were characterized by XRD, FT-IR, TEM, SEM and VSM. The synthesized nanoparticles
are spherical with a particle size of ~15-50 nm, as revealed by SEM and TEM. The XRD, FTIR and selected

area electron diffraction results indicate that the synthesized LaMnO3 nanoparticles formed a perovskite structure
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at 700 °C and had both orthorhombic and rhombohedral structure of LaMnO3 with the presence of impurities

as the phases of LaCO3OH and La(OH)3. Room temperature magnetization results show paramagnetic

behavior for all the LaMnO3 samples.
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614 %) (Vzquez-Vizquez, C. and L#pez-Quintela, 2006)

Wave number (cm™)

Band assignments

3609
3425, 3438

2976

2929

1632, 1620

1460, 1427, 1461, 1370
1087, 1047

950, 938, 930

874, 873

798, 778, 798, 778
603, 608

503, 472, 497

Vsl OH"
Vs2 OH"

Asymmetric C—H stretching of the CH3 group
Symmetric C—H stretching of the CH3 group

HOH bending
VvV Cco*
3 3
V. CO*

1 3
C-C streching
VvV _Co*

2 3
V CO”

4 3
Perovskite (Mn—O stretching)
La-O stretching
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asieEe Wi R (mm) d. (A) d,,.(A) Taseadi arsdsznau sz
1 6.550 3.8111  3.8440 0 LaMnO, 002
2 9.275 26914  2.6890 0 LaMnO, 021
LaMnO,
3 11.275 2.2140  2.2140 R LaMnO, . 006
uaalxiin 700
3 4 13075 1.9092  1.9073 0 LaCO,OH 141
NALTDLTY T
5 14550 17157  1.7120 0 LaMnO, 311
6 16.025 1.5578  1.5571 0 LaCO,OH 052
1 6.525  3.8257  3.8440 0 LaMnO, 002
2 9.200 27134  2.7190 R LaMnO, ., 104
LaMnO 3 11.325 2.2042  2.2160 R LaMnO, ., 006
3
woalutid 000 4 13175 1.8947  1.8840 H La(OH), 300
DI 5 14575 17127 1.7120 0 LaMnO, 311
6 16.050 1.5553  1.5571 0 LaCO,0H 052

7 18.625 1.3403 1.3478 H La(OH), 302
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1uu T T |dln T A0
- /1 . R0
90 52 ol
R 5 -0
~— L
-\ﬂ 80 F ss an |
< 1M G T me e | 10 E
R | I
2 20
%: 60 - 30
§ 50 4 40 3
40 4 = -_-5[]
30 T T T T T T T T T -60
200 400 600 800 1000

Temperature ('C)

s 2 msamedneanusauLeInINdUNSIARTEes LaMnO Tognaiia TG/DTA
(3Uunsn ugaamsaaraeiludaamail 600-1000 armisaEed)



150 m‘sé"ﬂLﬂiﬁ:ﬁuasmsﬁnmé’nwmuawwwaam&mwﬂ% LaMnO_ 21515398 WV 13 (1) : 1.9, - W, 2551

w3enlnedslaa-aauuunnuas

| o)

SR A

Intensity (a.u.)

it
sttty s st 600

* LSMO-0M

x  LaMnOj; perovskite
e La(OH),

v LaCO,OH

900

800

700

20 25 30 35 40 45 50 55 60 65 70 75 80

20 (degree)

U 3 sUwuums@gnuweesidiendnnmaila XRD zasaumeaunly LaMnO upalzifigamai (n)
600 puFaLded, (2) 700 aeFwalded, () 800 BeAITaLded waz (1) 900 BNFLTaLTed

Wunan 3 3l

Transmittanee (a.u)

OH

OH oo
ool Hy

4000 IS0 00D 2S00 2000 1500 1000 San
Wavenmber (om )

sl 4 Burneeanasuzesansniaeiizes (n) uazaymaunly LaMnO,_ uealzingangi, (1) 600
arwalded, (@) 700 aernwalded, (1) 800 aeFnwalBed waz (?) 900 aarwaldad (u

DA 3 Flag



KKU Res J 13 (1) : Jan. - Feb. 2008 MIAIATIZRRAZNISANIANWMsIRNIzIaseRN1ARI 1 LaMnO_ 151
inSenlneislaa-lanuunnulas

(=

Ui 5 mwie TEM wezgduuumsideniuunasdidnaseuaasaymeinly LaMnO_ uaalmifigoumail

(M) 700 asFnaded waz (2) 900 avmwades Wunm 3 il (wineweimiulugd
WEONAIAUYBINMIBEIUUINTDYA LU TN 2)

sl 6 mwae SEM zadaumainly LaMnO3 uaalaifigamail (n) 600 asauaded, (2) 700
araLed, (A) 800 ANATALEEE waz (1) 900 avmwaed Wuna 3 Hlua



152 m‘sé"eLmﬁzﬁuaxmiﬁn‘mé’nwmnawwwa\iawmﬂmh LaMnO 215815398 NV, 13 (1) : 1.9, - AW, 2551
w3enlnedslaa-aauuunnuas

’51 "4 goo'C ‘:';" 41 700'C
8 2 E
'E 0.0 ,/ ..E 0.0
E‘ -2 E -0z
Y = 04l
0000 -5000 TR 10000 -5000 i 5000 10000
Applied field (Oe) Applied fidd (De)
| 0 04 0
'51 "800’ ¢ ? 900 ¢
E 024 E 0.2
1 B
.% nad .E 0.0
Eﬂ -7 'g‘-u_z.
= -4 = 04
L0000 -5000 i so00 10000 10000 -5000 I so00 10000
Applied field (Oe) Applied fidd (Oe)

= ' o o oA (A Vg da v o
7 Aunniilawdunndsumusmnuuimannnmeusniliudeymeinlu LaMnO, uaalmin
goumail 600, 700, 800 uaz 900 avAuaFed Wunm 3 Hilue JaNgumgivies



