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a b s t r a c t

New catalysts for soot combustion were prepared by impregnation of different supports (SiO2, ZrO2 and
ZrO2·nH2O) with a LiNO3 solution and then characterized by means of FTIR, XPS, TGA and UV–vis spec-
troscopy, whereby the presence of lithium nitrate in the prepared catalysts was identified and quantified.
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The soot combustion rate using this series of catalysts (LiNO3/support) was compared with the activity
of a series of impregnated catalysts prepared using LiOH (Li2O/supports). Catalysts prepared using LiNO3

are found to be more active than those prepared using LiOH. The catalytic performance was also studied
with a NO/O2 mixture in the feed, demonstrating that NO increases the combustion rate of soot, probably
as a consequence of lithium oxide forming an “in situ” nitrate ion.
irconia
ithium nitrate

. Introduction

Diesel engines are widely used for several applications, but
ainly for transport in light and heavy vehicles, since they com-

ine inexpensive fuel, with high durability, lower CO2 emissions
han gasoline engines and a low maintenance cost. However, the
isadvantage of this type of engine is that they generate insalubri-
us pollution [1]. The principal contaminants emitted by this type
f engine are nitrogen oxides and soot [2].

When a catalytic reaction is of the solid–solid–gas type, as occurs
n the combustion of soot with O2 in the presence of a solid catalyst,
he contact between the catalyst and the soot is a key factor for the
eaction that occurs in a soot–catalyst–O2 interface. Such an inter-
ace is created by the molten salt types Cs2SO4–V2O5, CsVO3–MoO3,
s2O–V2O5 [3–5] and LiNO3, KNO3, CsNO3 [6].

KNO3 catalysts supported on zirconia [7] have the same catalytic
ehavior when samples of soot–catalysts are either milled together

n a mortar, termed “tight contact”, or when they are mixed with a
patula, termed “loose contact”. In general, catalysts based on alka-
ine nitrates that melt at low temperature are excellent catalysts

ven when they operate with low mechanical contact, or “loose
ontact”. The results from this study show that this salt provides a
ood contact between the catalyst and soot, attributed to the wet-
ing of the soot by the catalyst. Similar observations were recently
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reported in a detailed study performed by Setiabudi et al. using
the microscopy technique [8], in which it is possible to observe
how the catalyst wets the soot while also providing a combustion
interface.

An additional property displayed by catalysts containing
nitrates of alkaline metals is the redox property. The nitrate anion
can be reduced in the catalytic process to nitrite [9,10].

2 KNO3 + C(soot) → 2 KNO2 + CO2 (1)

2 KNO2 + O2 → 2 KNO3 (2)

Catalysts made using alkaline nitrates have the unfavorable prop-
erty of losing their active phase during the combustion process.
Aging studies with catalysts containing a series of nitrates of
alkaline metals (LiNO3, KNO3 and CsNO3) show that catalysts con-
taining lithium nitrate are the most stable with respect to aging in
water vapor flow [11].

In this work, the influence of different species on the cat-
alytic combustion of soot with catalysts containing lithium nitrate
impregnated on zirconium hydroxides, zirconium oxide and silica

are studied. ZrO2 and ZrO2·nH2O have been selected by the high
mobility of the oxygen in this oxide and because it is a moderately
active material for the carbon combustion reaction [12,13]. Silica
has been selected due to the large surface area it offers as an inert
support.

http://www.sciencedirect.com/science/journal/00406031
http://www.elsevier.com/locate/tca
mailto:eponzi@quimica.unlp.edu.ar
dx.doi.org/10.1016/j.tca.2009.10.016
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. Experimental

.1. Preparation of the ZrO2·nH2O support

The hydrated zirconium oxide used as a support was obtained
rom the hydrolysis of zirconium oxychloride, ZrOCl2·6H2O (Fluka).
queous ammonium hydroxide was added to the zirconium salt
olution until pH 10 was reached. Mechanical stirring was used to
chieve a good homogeneity. The resulting gel was left to rest for
4 h. The formed precipitate was filtered and washed up to non-

dentification of the ion chloride in the washing water, and finally
he material was dried at 110 ◦C for 24 h. The solid obtained was

illed in a mortar and sieved to obtain particle sizes between 0.150
nd 0.090 mm.

.2. Preparation of precursors and catalysts

For the preparation of the lithium nitrate precursors, the sup-
ort impregnation was carried out with an aqueous solution of
.2% (w/v) lithium nitrate in a rotovapor equipment operating
ith a Tbath = 100 ◦C, at a rate of 170 rpm and a vacuum pres-

ure of 500 mmHg. Precursors are denoted with the prefix P
PLiNO3/SiO2, PLiNO3/ZrO2 and PLiNO3/ZrO2·nH2O, respectively).
recursors once impregnated were dried at 80 ◦C for 2 h and
ubsequently calcined at 600 ◦C for 1 h. The calcination tempera-
ure of precursors was selected approximately 200 ◦C above the
peration temperature of catalysts in an exhaust pipe. This calci-
ation temperature also ensures that catalyst transformations do
ot occur during the catalytic test. In order to differentiate zir-
onia supports, ZrO2 represents the catalyst impregnated on the
xide, and ZrO2(tetra) represents the catalyst prepared by impreg-
ation of the zirconium hydroxide (LiNO3/SiO2, LiNO3/ZrO2 and
iNO3/ZrO2(tetra)). The nominal concentration of nitrate ions in all
atalysts was 7.5% (w/w), or 8.34% (w/w) when expressed as lithium
itrate.

For the preparation of catalysts with LiOH, the same technique
as used with the nomenclature being Li2O/SiO2, Li2O/ZrO2 and

i2O/ZrO2(tetra).

.3. Characterization of catalysts

The concentration of nitrates was determined using a colorimet-
ic technique. A sample of 100 mg of catalyst was washed several
imes with tri-distilled water, and the resulting solution was mea-
ured in a colorimeter DR/890 Hach. The results are expressed as

(w/w) of nitrate ions. The lithium content was determined by
tomic absorption spectrometry with an AAnalyst 800 (Perkin-
lmer).

Samples were also studied by XPS with a Physical Electronics
HI-750 spectrometer, equipped with a Mg-K� (1253.6 eV) X-ray
ource. In order to measure the binding energies (˛ 0.1 eV), the
ignal of adventitious C 1s that appears at 284.8 eV was used as a
eference. All samples were outgassed previous to analysis for 12 h
nder ultra-high vacuum (<1.3 × 10−6 Pa).

The identification of the crystalline species, in precursors and
atalysts, was carried out by XRD in a Rigaku equipment, model D-
ax III C, operating with Cu K� radiation, Ni filter, 30 kV and 20 mA.

he nitrate presence in the catalysts was recorded by means of FTIR
ith a Spectrum RX1 (Perkin-Elmer) equipment.

.4. Thermal transformations of LiNO3 (bulk and precursors)
Thermal transformations in mass (decomposition, volatiliza-
ion) that could occur in precursors were analyzed by means of
hermogravimetric analysis (Shimadzu TGA-50). For these exper-
ments, 10 mg of solid was used, the gaseous feed (60 cm3 min−1)
Acta 499 (2010) 21–26

contained air (40 ml min−1) and helium (20 ml min−1), the heating
rate used was 10 ◦C min−1 and the final temperature was between
600 and 800 ◦C.

Decomposition gaseous products were analyzed by mass spec-
troscopy with an on-line Dycor–Ametek mass spectrometer.

Other thermal transformations (melting) that could occur in
precursors and catalysts were analyzed by differential scanning
calorimetry (Shimadzu DSC-50). The mass used in experiments was
10 mg, the carrier gas was nitrogen and the final temperature was
500 ◦C. The DSC unit was calibrated using zinc.

2.5. Measurements of catalytic activity

Two types of equipment were used to carry out the catalytic
experiments; a thermogravimetric reactor with an air/inert feed
and a fixed bed reactor with an oxygen/nitric, oxide/inert or oxy-
gen/inert gas feed.

In the first case, activity measurements were carried out in a
thermogravimetric equipment, with a total flow of 60 cm3 min−1

and an air:helium ratio of 2:1 with a heating rate 10 ◦C min−1. The
catalyst (30 mg) and soot (3 mg) (Printex-U, Degussa) were milled
in an agate mortar for 2 min to obtain a good contact, then 11 mg
of mixture were placed in the thermobalance cell. The derivative
curve (DTG) was obtained from the mass loss information as a func-
tion of time, and from this curve, at the minimum in DTG curve,
the temperature of maximum rate of soot combustion (Tmax) is
determined.

In the second case, the catalytic tests were performed in a
flow reactor with an analysis of the reaction gases. The flow reac-
tor was fixed bed, constructed in quartz (id = 0.8 cm) and heated
electrically with the temperature measured by means of a K type
thermocouple in contact with the catalytic bed. The reaction mix-
ture was obtained from three controlled individually feed lines:
NO/He, O2/He and He to adjust the balance (0 or 1500 ppm of NO
and 8% of O2). The Total flow used was 50 ml min−1. The microreac-
tor was loaded with 33 mg of “loose contact” catalyst-soot mixture
(30 mg of catalyst and 3 mg of soot) and oxidation was carried out
in the range of 200–600 ◦C at a heating rate of 2 ◦C min−1. Reaction
products were monitored with a gas chromatograph Shimadzu GC-
8A model provided with a TCD detector. The separation of products
was performed with an Alltech concentric column CTRI. This sys-
tem permits the identification and quantification of O2, N2, CO2 and
CO peaks.

3. Results and discussion

3.1. Transformations occurring during the calcination of
precursors

Transformations occurring during the calcination of precursors
containing lithium nitrate were studied by TGA and DSC. Fig. 1
shows the results of experiments performed with lithium nitrate
bulk. Curve (a) of Fig. 1 corresponds to a TGA diagram and curve (b)
corresponds to a DSC experiment. The salt starts melting at 247.4 ◦C
and the minimum is centered at 259.5 ◦C. The decomposition pro-
cess of lithium nitrate starts at 485 ◦C.

The decomposition of lithium nitrate can give either lithium
oxide or peroxide and the corresponding nitrogen oxides.

When decomposition occurs with the formation of lithium
oxide, the mass loss should be 78.3% and when it decomposes giving

lithium peroxide the mass loss should be 66.7%.

The maximum mass loss obtained experimentally during calci-
nation of the lithium nitrate bulk (curve a) is 75.5% and occurs at
650 ◦C. Then the mass increases with temperature and the mass loss
from room temperature up to 850 ◦C is 64.3%. These results point
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ig. 1. TGA diagrams (curve a, mass: 1.07 mg) and DSC (curve b, mass: 0.7 mg) of
iNO3 salt bulk.

o the formation of lithium oxide up to 650 ◦C. When this decom-
osition was carried out by mass spectroscopy, it was possible to
bserve fragments of m/z = 30 which is the signal of higher intensity
n mass spectra of NO2 and NO. At higher temperatures this oxide is
urther oxidized giving the corresponding peroxide. These results
ould indicate that part of the lithium nitrate is not decomposed

n the time interval.
Fig. 2 shows the DSC diagrams of precursors prepared by lithium

itrate impregnation on different supports. The DSC curve of the
iNO3 bulk (Fig. 1) shows that melting starts at 247.4 ◦C and the sig-
al is observed at 246.9 ◦C for the PLiNO3/ZrO2 precursor. The heat
equired to melt the bulk salt and supported salt on zirconium oxide
s 79.8 and 77.0 cal g−1, respectively. These similar results indicate
hat the salt is found on the ZrO2 support without interacting.

The DSC diagrams of the PLiNO3/SiO2 and PLiNO3/ZrO2·nH2O
recursors (Fig. 2, curves (a) and (c), respectively) do not show
ny melting signal in the 247.4 ◦C range. These results show that

ithium nitrate is found to be either highly dispersed on the support
r strongly interacting with it, and does not present the classical
henomenon of crystal melting at 247.4 ◦C.

ig. 2. DSC of LiNO3/support precursors. (a) PLiNO3/SiO2, (b) PLiNO3/ZrO2 and (c)
LiNO3/ZrO2·nH2O.
Fig. 3. TGA diagrams of LiNO3 (mass: 1.07 mg) and LiNO3/support precursors (mass:
10 mg). (a) LiNO3, (b) LiNO3/ZrO2, (c) LiNO3/SiO2 and (d) LiNO3/ZrO2·nH2O.

The XRD pattern of the PLiNO3/ZrO2 catalytic precursor shows
diffraction lines typical of LiNO3. These diffraction lines cannot be
observed in precursors obtained by impregnation of high area sup-
ports (SiO2 and ZrO2·nH2O). The absence of signals in XRD indicates
that LiNO3 crystals are not detectable by the technique.

In DSC experiments, it is clearly observed a melting sig-
nal of LiNO3 in the PLiNO3/ZrO2 and in the XRD experiment,
the crystalline phase is observed. For precursors PLiNO3/SiO2
PLiNO3/ZrO2·nH2O no signals are observed in XRD indicating high
salt dispersion and no melting signals in DSC are noticed.

Fig. 3 shows the TGA diagrams of the LiNO3 bulk and precursors.
TGA curves of the bulk salt and the supported precursor on ZrO2
are similar. While the lithium nitrate bulk increases in mass from
650 ◦C, none of the precursors display this property. These results
would indicate that part of the supported lithium nitrate decom-
poses to lithium oxide but it is not transformed into peroxide at
higher temperatures. These results coincide with those found by
Bothe-Almquist et al. [17]. Although these authors found lithium
peroxide in the catalysts prepared from LiCl and LiOH, they did not
find lithium peroxide in the catalysts prepared by impregnation
with LiNO3.

3.2. Characterization of catalysts

3.2.1. Estimation of the remaining lithium nitrate with TGA
experiments

In order to estimate the remaining lithium nitrate content in
the catalysts, a TGA was carried out in an air flow heated to 600 ◦C,
which was maintained at this temperature for 30 min.

In each TGA diagram, the mass loss was calculated from 200 ◦C
to the end of the experiment (600 ◦C for 30 min calcination). It is
supposed that lithium nitrate decomposes to give lithium oxide, as
indicated by the previous thermogravimetry experiments, which
were carried out up to 800 ◦C. Thus, if the amount of lithium nitrate
transformed into lithium oxide is calculated, then the remaining
lithium nitrate can be determined by the difference between the
amount of lithium oxide formed and the amount of lithium nitrate
impregnated in the precursors (8.34%, w/w). Mass losses of sup-
ports were taken into account.

Table 1 shows the content of the remaining lithium nitrate

estimated by TGA. For the precursor impregnated on ZrO2·nH2O,
no estimates were performed because the support contains water
molecules that are lost during the TGA experiment. Table 1 also
shows the results of measurements of nitrate (Colorimeter DR/890
Hach equipment) and lithium (atomic absorption spectrometry).
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Table 1
Lithium and lithium nitrate content in catalysts.

Sample TGA
% LiNO3

remaining

Colorimeter
Soluble %NO3

AA
spectrometry
% Li

c
c

c
o
Z
d
a

3

t
i
d
c
a
Z
z
n
n
t
l

3

c
m
t
t
I
a
s

F
(

LiNO3/SiO2 0.52 0.78 0.74
LiNO3/ZrO2 1.00 0.63 0.80
LiNO3/ZrO2(tetra) – 0.45 0.50

Precursors were impregnated with 8.34% lithium nitrate and the
oncentration of the remaining and soluble lithium nitrate in the
atalysts varied between 0.45 and 0.78%.

The lithium concentration in the LiNO3/SiO2 and LiNO3/ZrO2
atalysts is similar to the nominal lithium concentration (0.84%),
n the other hand, in the catalyst prepared by impregnation on
rO2·nH2O, the measurement of lithium content showed that it
ecreased. This would indicate that during precursor calcinations
t 600 ◦C, part of lithium nitrate can be lost by volatilization.

.2.2. X-ray diffraction
Fig. 4 shows the XRD patterns of the three catalysts and also

he diagram for the zirconia support. Reflection lines correspond-
ng only to the supports are observed in the diffractograms. The
iffractogram of the LiNO3/ZrO2 catalyst displays reflections of
rystallized zirconia in a monoclinic phase with the principal peaks
t 2� = 28.2◦, 31.5◦ and 34.5◦, while the catalyst prepared from
rO2·nH2O shows peaks corresponding to metastable tetragonal
irconia with the principal peaks at 2� = 30.5◦, 35.2◦ and 50.7◦. Sig-
als of LiNO3 (2� = 24.7◦, 32.0◦ and 42.3◦) and Li2O (2� = 33.8◦) are
ot observed because the concentration in the catalysts is too low
o be observed by this technique. On the other hand, XRD lines of
ithium silicates and zirconates are not observed.

.2.3. Infrared spectroscopy (FTIR)
The free NO3

− anion has a relatively high symmetry (D3h) and
onsequently it has a simple infrared spectrum. It gives a vibration
ode of anti-symmetric stretching (�as) at about 1380 cm−1 and
his energy absorption path is the one that can be considered as
he most intense. The symmetric vibration mode (�s) is inactive in
R. There are two modes of angular deformation O–N–O active in IR
t 830 and 720 cm−1. A shift and an unfolding of the anti-symmetric
tretching band are observed toward higher frequencies (1400 and

ig. 4. X ray diffraction diagrams. (a) ZrO2, (b) LiNO3/ZrO2, (c) LiNO3/ZrO2(tetra) and
d) LiNO3/SiO2.
Fig. 5. FTIR spectra of catalysts and lithium nitrate. (a) LiNO3/SiO2, (b)
LiNO3/ZrO2(tetra) and (c) LiNO3/ZrO2.

1500 or 1600 cm−1) if nitrate is found as either a mono or bidentate
ion [14,15].

Fig. 5 shows the FTIR spectra of the catalysts. The spectra for
the LiNO3/ZrO2(tetra) and LiNO3/ZrO2 catalysts show a small energy
absorption band at 1385 cm−1 associated with the �as mode, which
is typical of free nitrate ions. Also, bands at 1420 and 1490 are
observed and attributed to the presence of monodentate nitrate
ions coordinated with the support.

The IR spectrum of the LiNO3/SiO2 catalyst clearly shows the
vibrational spectrum of SiO4 tetrahedrons with energy adsorption
bands at 790, 957 and 1092 cm−1. In this catalyst, the band associ-
ated with the presence of free nitrate ions (1385 cm−1) cannot be
observed and it is possible to see bands at 1436 and 1505 cm−1.
These signals are assigned to the presence of a NO3

− species inter-
acting with the support [16].

3.2.4. Photoelectronic spectroscopy (XPS)
The XPS analysis provides information about lithium com-

pounds present on the catalyst surface as well as the superficial

lithium concentration.

Fig. 6 shows the XPS spectra in the BE region between 48 and
63 eV where signals corresponding to lithium species are found. In
the spectra of the LiNO3/SiO2 and LiNO3/ZrO2 catalysts it is possible
to note a peak with a BE of 55.4 eV, but this signal is largely over-

Fig. 6. XPS of lithium 1s. (a)LiNO3/SiO2, (b) LiNO3/ZrO2 and (c) LiNO3/ZrO2(tetra).
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does not correlate with the superficial lithium content but it does
with the presence of remaining nitrate.

Table 2 shows the Tmax values when nitrogen oxide is used in
the feed and it is comparable to the Tmax when nitrogen oxide is
absent from the feed.
ig. 7. (A) Support influence in soot combustion. (a)LiNO3/ZrO2, (b) LiNO3/ZrO2(tetra),
b) Li2O/SiO2 and (c) Li2O/ZrO2(tetra).

apped by the Zr 3p signal in the LiNO3/ZrO2(tetra) catalyst. This fact
akes it difficult the quantification of the superficial content. How-

ver, the lithium signal is presented with higher intensity in the
pectrum of LiNO3/ZrO2 catalyst. This result suggests that this cat-
lyst presents higher surface concentration of lithium ion than the
ther two ones. In the spectra of the LiNO3/SiO2 this signal presents
he lower intensity indicating a low surface concentration.

Nitrate signals were not found by this technique, the results
eing in agreement with observations of Hirata et al. [17]. Nitrate

ons can however be observed if special measurements are made
onsisting of gathering information using very short exposure
imes.

.3. Catalytic activity

.3.1. Activity measurements with air in the feed
Fig. 7a shows the TG-DTG diagrams of all the catalysts prepared,

erformed in a thermobalance. A soot combustion curve without
ny catalyst is also included.

In order to investigate the effect of nitrate ions, the DTG results
ere compared with the soot combustion using catalysts with the

ame nominal lithium content but prepared from lithium hydrox-
de. In Fig. 7b the results of the soot combustion experiments are
hown using Li2O/SiO2, Li2O/ZrO2 and Li2O/ZrO2(tetra) catalysts.

The results show the evidently higher activity of the catalysts
ontaining a remainder of lithium nitrate [9,10], and the catalysts
repared from lithium nitrate are more active than those prepared
rom lithium hydroxide.

The temperature of maximum combustion rate (Tmax) for the
i2O/SiO2 catalyst is 556 ◦C, while for the LiNO3/SiO2 catalyst, the
aximum occurs at 510 ◦C.
Li2O/ZrO2 catalyst presents the temperature of maximum com-

ustion rate (Tmax) at 505 ◦C, while for the LiNO3/ZrO2 catalyst,
he maximum occurs at 450 ◦C.

The difference is more noticeable when the support is tetragonal
rO2; the Tmax for the combustion with the Li2O/ZrO2(tetra) catalyst
s 617 ◦C, and the combustion with the LiNO3/ZrO2(tetra) catalyst is
aster with the Tmax found 170 ◦C below the previous one. This dif-
erence is worthy of note, since the catalyst prepared from lithium
itrate is active in the temperature range that would be found in an
xhaust pipe. In contrast, the same does not occur with the catalyst
repared from lithium hydroxide.
.3.2. Activity measurements with air and NO in the feed
Experiments are carried out in a flow microreactor simulating

onditions near to the ones found in an exhaust pipe, as loose con-
act, NO presence in ppm and O2 concentration around 8%.
O3/SiO2 and (d) soot. (B) Soot combustion rate. Li2O/support catalysts. (a) Li2O/ZrO2,

The combustion in the absence of a catalyst gives its maximum
rate at about 590 ◦C in NO/O2 presence and gives 570 ◦C in O2 pres-
ence.

Fig. 8 shows the results obtained during soot combustion in a
flow reactor using a feed mixture that contained 8% O2 in NO pres-
ence (1500 ppm) using LiNO3/support catalysts. The reaction starts
to become appreciable at 300 ◦C when using the LiNO3/ZrO2 and
LiNO3/ZrO2(tetra) catalysts, which display their maximum combus-
tion rate at 367 and 355 ◦C, respectively. The reaction takes place at
a higher temperature when it is catalyzed with LiNO3/SiO2 which
has its maximum burning rate at 467 ◦C.

Fig. 8 also shows results obtained during soot combustion in
a flow reactor using a feed mixture that contained 8% O2 in NO
absence and it can be noticed that catalysts show lower activity in
these experimental conditions. XPS results show that the surface
lithium concentration is higher in catalysts supported on zirconia
and particularly on monoclinic zirconia. The activity of these two
catalysts in NO absence is similar, which shows that the activity
Fig. 8. NO influence in soot combustion: (�) LiNO3/ZrO2(tetra), (�) LiNO3/ZrO2 and
(�) LiNO3/SiO2 and in O2 presence: (�) LiNO3/ZrO2(tetra), (�) LiNO3/ZrO2 and (©)
LiNO3/SiO2.
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Table 2
Temperature values for maximum combustion rate (Tmax) obtained in a fixed bed
reactor.

Catalyst Tmax (◦C) in
O2 presence

Tmax (◦C) in
NO/O2

presence

�Tmax

o
l
c
i

2

2

T
o
T
d
a

4

o
t
i
i
p
o

n
i

[
[

[

[

[

LiNO3/SiO2 512 467 45
LiNO3/ZrO2 448 367 81
LiNO3/ZrO2(tetra) 451 355 96

The nitrogen oxide of the feed can react “in situ” with the lithium
xide on the surface giving lithium nitrite which is then oxidized to
ithium nitrate. This is the species to which the activity for the soot
ombustions is attributed, and whose superficial concentration is
ncreased.

NO + Li2O + 0.5O2 → 2LiNO2

LiNO2 + O2 → 2LiNO3

he increase in activity resulting from the addition of nitrogen
xide is much more marked in catalysts using zirconia as a support.
his result is of great interest since in vehicles using diesel and pro-
ucing gases containing NO, this product could be eliminated while
t the same time promoting catalytic soot combustion.

. Conclusions

The lithium nitrate bulk decomposes in a first stage to lithium
xide and then at temperatures above 650 ◦C it is further oxidized
o lithium peroxide. However, in precursors where lithium nitrate
s supported, the transformation of lithium oxide to lithium perox-
de is not observed. Catalysts were prepared by calcination of the

recursors at 600 ◦C, and the probable lithium species are lithium
xide and the remaining lithium nitrate which is not decomposed.

By means of thermogravimetry, colorimetry and FTIR tech-
iques, it is possible to demonstrate that part of the lithium nitrate

s not decomposed.

[

[

[

Acta 499 (2010) 21–26

Catalysts prepared from lithium nitrate are more active than
catalysts prepared from lithium hydroxide and the increase in the
reaction rate is attributed to the presence of the remaining lithium
nitrate.

Adding NO to the feed accelerates the soot combustion, probably
due to the superficial formation of lithium nitrate from nitric oxide,
oxygen and lithium oxide.
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