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ABSTRACT

In this report, La; ,SryMnO3; (x = 0; 0.2; 0.4) perovskite - type complex oxides have been done
by sol-gel citrate method.The formation process of La;,Sr,MnO; crystalline perovskites and
characterization of these solids were examined by various physical, physico — chemical methods such
as the Powder X-ray diffraction (XRD) and the Energy dispersive X-ray spectrocopy (EDXS). Results
show that perovskite phases can be perfectly crystallized at the temperature of 600°C and they have
very small average patrticle size (14-20 nm). These perovskites exhibit a good catalytic activity in total
oxidation of m-xylene at the relatively low temperature of reaction: the oxidative conversion of m-
xylene over perovskites La,,Sr,MnOj; catalysts reaches a maximum (100%) at 300°C temperature
and be stable at this temperature . The results also indicate that partially substituting of La>* with Sr**
has not been effected exactly on the oxidative conversion of m- xylene.

TOM TAT

Bai béo trinh bay téng hop céac perovskite La,,Sr,MnO3 (x = 0; 0,2; 0,4) bdng phuong phép sol
— gel citrat. Trén gidn dé nhiéu xa tia X ctia cac mau sau khi nung & 600°C cho céc pic déc trung cua
pha perovskite rat cao va nhon, chimng té pha perovskite két tinh tét & 600°C va cho kich thuéc hat
nhé. Tinh kich thuéc hat trung binh theo cong thirc Scherrer duwra trén gidn db nhiéu xa tia X duoc kich
thudc hat tinh thé trung binh tir 14 — 20 nm. Két qué phéan tich EDXS cho thay cac mau chi gébm cé
céc nguyén té La, Sr va Mn, tuong tng véi thanh phén céc nguyén té dura vao mau. Hoat tinh xuc téc
duoc nghién clru & phdn tng oxy hod m-xylen, két qua: dé chuyén héa m-xylen trén tat ca céac
perovskite déu dat gia tri cao nhat (~ 100%) & nhiét do thép (300°C) va dé bén xic tac cao & nhiét d6
nay ké cd khi c6 mat cta hoi nuéc; su thay thé Sr theo gi tri cua x trong diéu kién nghién ctru chua
g4y ra dnh huéng ré dén hoat tinh xuc téc ctua perovskite trong phan trng oxy héa m-xylen.

I. INTRODUCTION even at the temperature of 600°C and they have
a good catalytic activity in total oxidation of m-

Perovskite-type oxides (ABO) xylene at low temperature of reaction.

containing rare earth ions and transition metals
are of interest for catalytic oxidation and 1. EXPERIMENT
reduction reactions associated with automotive
exhaust emission control. They are known to
exhibit a good catalytic activity in the total The chemicals were used in this study,
oxidation reaction of carbon monoxide or which are all analytical grade, consist of
hydrocarbon and removal of nitrogen oxides La(NOs)s, Sr(NOs),, Mn(NOg),, CsHgO; and
[1,2,3]. By partially substitution of A and B ions NH; solution.

of' the per'ovskite with others, a wide varie@y of Solutions of La(NOs)s  Sr(NOs)s,
mixed oxides Aq.xA xB../B ,O; can be obtained, Mn(NOs), were mixed with La*":Sr**:Mn*" ((1-
allowing the systematic modification of the X) 1 X :1, respectively) molar ratio, then citric

catalytic properties [4,5]. acid (CgHgO-) solution was added in order to

2.1 Catalysts preparation

In this present work, La;SrMnO; (with reach the citric acid : XM™ molar ratio of 1,6 ;
x = 0; 0.2; 0.4) perovskites complex oxides The pH of the solution was governed by NHj
were prepared by sol-gel citrate method, solution until the pH of mixture being 6,5-7 [6]
perovskite phases can be perfectly crystallized at the same time the resulting mixture was
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stirred and heated at 80°C until the pink—gel
formed. After drying at 80°C in air for a day, the
gel was converted into xerogel.Then xerogel
was calcined at 500°C for 3 hours under air
flowing by the rate of 33ml/min. Finally, the
sample was calcined at 600°C in air enviroment
for 4 hours, the perovskites powders were
obtained.

2.2 Characterization of catalysts

The formation of perovskites phases were
confirmed by X-ray powder diffractometry
(XRD) D.5005.SIMENS, the samples were
scanned over the 26 range from 10° to 80°
using Cu K, radiation (A =1.5406 A). The
average crystalline particle size (D) of was
calculated from the XRD patterns according to
Scherrer formula:

D =K\ / bcosd @

where D is the average particle size, K is the
Scherrer constant related to the shape and index
(hkl) of crystals, A is the wavelength (A
=0.15406 nm) of the X-rays, 0 is Bragg angle
and b is the additional broadening (in radians).

The chemical composition of material
was determined by a Japan JEOL JSM -5410
SEM/EDS scanning electron microscopy.

The catalytic activity of complex oxides
was examined in m-xylene total oxidation under
codition below as:

- Amount of catalyst: 0.1 g; [m-xylene] =
200ppm

- The gas hourly space velocity (GHSV):
2857 h*

The inlet gas
200ppm  m-xylens in

mixtures  containing
synthetic air (air

enviroment) were fed in the reactor system with
blowing by the rate of 33 ml/min.

The oxidative conversion (a) of m-xylen
are defined as:

o % = (S°-S%).100/ S°

where S° and S' are the inlet and outlet
concentrations of m-xylene.

I11- RESULTs AND DISCUSSION:

3.1 X-ray diffraction analysis and calculating
the average particle size

Fig.1 shows the X-ray diffraction results
of La;,Sr,MnO; (x = 0; 0.2; 0.4) calcined at
600°C for 4 hours. It can be seen from Fig.1
that perovskite phases had been perfectly
crystallized at the temperature of 600°C (the
diffractionlines were high and sharp) and the
sample with x = 0.2 possessed the best
crystallinity; sample of x = 0 was crystallized
worse.

Following fomula (1), the average
crystalline particle size was calculated and listed
in Table 1:

Table 1. The average crystalline particle size of
La;,SrMnOs (x = 0; 0.2; 0.4).

Sample D (nm)
LaMnO; (x=0) 13.97
LaggSrooMnO; ( x =0.2) 16.46
LageSro4MnO; (x =0.4) 19.68

The average particle size of all samples is
very small (about 14-20nm) and growning up
with increasing of value of x.
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Fig.1 The X-ray diffraction patterns of La;,SryMnOs (x = 0; 0.2; 0.4) calcined at 600°C for 4

hours.
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3.2 Energy dispersive X-ray spectrocopy -
DXS

The energy dispersive X-ray patterns of
La1,SryMnOs (x = 0; 0.2; 0.4) samples calcined
at 600°C for 4 hours (Fig.2) show that three
samples only consist of La, Sr, Mn elements
and they have approxiametelly the proportion of
initial prepared mixtures (Table 2):

Table 2- The composition of
perovskites La; SryMnOQOs.

prepared

Sample Atomic % EDXS
LaMnO; La 52.41 %, Mn 47.59%
(x=0)
LaggSro,MnO; | La41.79%, Sr 10.08%
(x=02) Mn 48.13 %
LagsSrosMnO; | La 30,18%, Sr 20,25%
(x=04) Mn 48,97%

3.3 The catalytic activity for the hydrocarbon
oxidation of perovskites La;.,Sr,MnO; (x=0;
0.2; 0.4):

a. Effects of the temperature on oxidative
conversion of m-xylene:

Effects of the temperature on oxidative
conversion of m- xylene total oxidation
reaction over perovskites La;,SryMnO; ( X = 0;
0.2; 0.4) catalysts are shown in Fig.3.
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Fig.2 The Energy dispersive X-ray patterns of
La;,Sr,MnO; (x = 0; 0.2; 0.4)
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Fig. 3 Catalytic activities of m-xylene oxidation on La;SryMnO;
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When the reaction temperature increases
that the reaction is promoted, so the oxidative
conversion of m- xylene increases.

In case of the reaction without of catalyst,
the oxidative conversion of m- xylene reaches
low oxidative conversion (about 13%) in the
temperature range from 100°C to 300°C and
only reaches about 19% oxidative conversion at
350°C temperature.

The presence of La;SrMnQO; (with x =
0; 0.2; 0.4) catalysts that makes the oxidative
conversion of m- xylene increases exactly and
reaches a maximal oxidative conversion (nearly
100%) at 300°C temperature of all samples.
Special, their activity is poor at 200°C (about 22
— 26%) but they recover strongly at 250°C
(about 79-90%) of all samples.

So, the La;«SrMnOs (with x = 0; 0.2;
0.4) catalysts perovskite — type materials are
very active in total oxidation of m- xylene
reaction.

b. Effects of Sr®* content on the catalytic
activity of Lay.,SriMnOs; :

In this study, the partial substitution of
La®* with Sr** in LaMnOj3 perovskite have been
prepared. Catalytic activities of La;SryMnO;3 (
x = 0; 0.2 and 0.4) catalysts were measured to
assess the effect of the Sr** cation content on the
activity in the m-xylene oxidation in the
temperature range from 100°C to 350°C.
Obtained results were shown in Fig.3. It can be
noted that partially substituting of La®" with Sr**
has not been effected exactly on the oxidative
conversion of m- xylene and it can be
interestingly noted that althrough the sample
LaMnO; (of x = 0) was crystallized the worst,
but it possesses catalytic activity as other
samples.

c. Effects of time on stream on the catalytic
activity of Lay.,SryMnOs; :

Figure 4 shows the resulting effects of
time on stream on the oxidation of m-xylene
over La;.,SryMnOs.
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Fig.4 Effects of time on stream on the catalytic
activity of Lay,SrkMnOs
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The figure oxidation indicate at 150°C
and 250°C temperatures, the conversion of m-
xylene decreases quickly after the first 15
minutes of reaction of all samples.

When the reaction temperature increases
to 300°C, the oxidative conversion of m-
xylene reaches a maximal oxidative conversion
(nearly 100%) and remained actively for
during 180 minutes of continuous reaction of all
samples.

In oder to examine of the catalytic
endurance, we increase the retention time on
stream for during 33 hours over the sample
LaMnO; of x = 0. The result reveals that the
oxidative conversion of m- xylene still allways
reaches a maximal oxidative conversion (nearly
100%) at 300°C temperature and very be stable
exactly for during 33 hours of continuous
reaction. This means, the perovskite of LaMnOs
is a good catalysts for reaction of m-xylene.

IV. CONCLUSIONS

1- Prepared perovskites of La;SrkMnO; (X =
0; 0.2 ;0.4) by sol-gel citrate method with single
phase, perfectly were crystallized at the
relatively low temperature (600°C) compared to
other methods and they have small particle size
(~14-20 nm).

2- The effects of the reaction temperature, Sr
content and of time on stream on the catalytic
activity of La;,Sr,MnO;z ( x = 0; 0.2 ;0.4) in
total oxidation of m- xylene reaction were
investigated. From obtained results, it can be
concluded that:

i) The oxidative conversion of m-xylene
over perovskites La;SrkMnOz;  catalysts
reaches a maximum at 300°C temperature .

ii) The partial substitution of La>* with Sr**
in LaMnO; perovskite has not been effected
exactly on the oxidative conversion of m-
xylene.

iii) The La;,SryMnO; catalysts are very
active and be stable at 300°C temperature in
total oxidation of m- xylene reaction.
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