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ABSTRACT

Detailed investigation of thermal and structural properties of mixed SiO,/TiO, xerogels prepared via the
method based on application of a precursor containing peroxo titanic acid and oligomeric silica and by the
conventional co-precipitation technique has been presented. Formation of oxide phases from the xerogels
prepared via the peroxo method and the co-precipitation of inorganic salts has been studied by TG/DSC,
FTIR and in situ powder XRD techniques. The co-precipitation method provides higher degree of molecular
homogeneity of the composite oxide, while in the case of the peroxo route segregation of the oxides takes
place. The silica-titania samples prepared by the co-precipitation method include anatase phase, which
is stable up to 1000 °C, while TiO, in the mixed oxide synthesized by the peroxo method transits to rutile
at temperatures near 800°C. The presented data give no evidence for formation of Si—O—O0—Ti peroxo
bridges in the xerogels prepared via the peroxo method. Peroxo groups in the silica-titania xerogels
synthesized via the peroxo-method have been found to be more stable in silica-rich samples, compared
to pure titania. Thus, these materials hold promise for application as catalysts in oxidation reactions and
photocatalysis.

© 2014 Elsevier B.V. All rights reserved.

* Corresponding author. Tel.: +7 9518070639.

1. Introduction

Titania and silica-titania are well-known materials with many
applications in the fields of photodegradation of organic substances
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surfaces [1-4], and energy storage devices [9]. These materials
attract great interest of researchers in the present time. In spite
of a great number of papers on this subject a lot of new studies
have been published lately. Recent findings in this field are summa-
rized in the comprehensive reviews [1-3]. Incorporation of titania
into silica enhances specific surface area of the composite oxide,
decreases titania particle size, provides anatase phase stability and
generates acid sites with various strength, all these factors play sig-
nificant role in the catalytic activity [3]. The strong surface acidity
is responsible for the redox active sites and is conducive to sup-
pressing charge carrier recombination. On the basis of theoretical
calculations, Seriani et al. [10] suggested that the formation of silica
layer onto titania would serve the formation of electron holes on
Si0,/TiO, interfaces, which could possibly improve titania photo-
catalytic activity. In spite of the fact that silica increases the band
gap energy of titania in the mixed oxides, there are many papers
reporting enhanced photocatalytic activity of silica-titania mate-
rials in comparison with pure TiO, [3]. The Ti—O—Si linkages are
known as the most catalytically active sites of the mixed oxides
in organic oxidation reactions [11], thus it is likely that they affect
photodegradation process as well.

The differences in hydrolysis rates of silica and titania sources
forced researchers to find the ways for their equalization in order
to achieve a certain degree of mixed oxide homogeneity [3,12,13].
There are some methods, such as pre-hydrolysis of a silica precur-
sor [14], addition of chelating agents [15-17], using single-source
precursor [18,19] are usually applied to ensure the formation of
homogeneous silica-titania oxides. Most of the existing methods
include the conventional sol-gel technique using toxic alkoxides
as precursors, but recently the modern society and industry have
taken a turn toward ecologically benign synthetic procedures.

One of the most promising synthetic techniques, alternative to
the alkoxide-based one, is the peroxo mediated synthesis. Some
reports [20-22] confirm the advantages that the peroxo route has
for the synthesis of titanium silicalite and several oxides such as
TiO,, ZrO,, HfO,, and others. Application of peroxo complexes for
metal oxide synthesis allows tuning the sizes and shapes of the
particles and their electrical, optical, catalytic and magnetic prop-
erties. It is possible to prepare pure TiO, phase (anatase, rutile,
brookite) by hydrothermal treatment of oxo-peroxo-glycolato-Ti
[23,24] via adjusting the pH values of the media. The peroxo route
has been applied for preparation of nanorods, nanotubes, films, dis-
crete, and bulk materials [22]. A simple peroxo mediated technique
was applied by Etacheri et al. to synthesize undoped TiO,, photo-
catalytically active under UV and visible light, with anatase phase
stable up to 900°C [5]. Also there is great demand for inorganic
materials or precursors without any oxidizible ligands, or delete-
rious trace elements. The presence of stabilizing ligands requires
higher annealing temperatures that destroy the initial structure;
deleterious elements poison catalysts. A lot of papers were dedi-
cated to preparation of films and bulk materials from peroxo titanic
acid (PTA) solution [5,25-36]. The pioneering work, carried out by
Ichinose, described the preparation of TiO, nanoparticles from PTA
[25]. It was also found that the films obtained from PTA sol had
excellent adhesion to a substrate. Those results were inferred to
be due to the reaction between the substrate and peroxo group
[26]. The method was applied for coating silica surface with titania
[37], but to the best of our knowledge the formation of the com-
posite bulk oxide from a single-source precursor containing PTA
and oligomeric silica, without stabilizing organic additives, has not
been reported yet.

Our research presents the insight in the formation of the com-
posite SiO,/TiO, materials from the aqueous precursor containing
PTA and oligomeric silica and those prepared by the conventional
precipitation route. The peroxo method has been reported ear-
lier [38], but in the present research we avoid using stabilizing

ligands, in order to get the understanding of silica-titania inter-
actions. Hereafter we will try to clarify the mechanism of the
formation and decomposition of the silica-titania xerogels pre-
pared via different techniques and reveal their structural features,
giving special attention to the molecular homogeneity in the silica-
titania systems. Also we will establish the role of the preparation
in tuning of the local structure of the SiO,—TiO, mixed oxides.

2. Experimental
2.1. Materials

Titanium oxysulfate hydrate (TiOSO4-nH,0), containing not
more than 17% of H,SOg4, and hydrogen peroxide H,0, (30 wt.%)
were purchased from Aldrich, sodium metasilicate water solution
(Na,SiO3) was obtained from Cotarcas S.A., and sodium hydroxide
(NaOH 98% purity) was purchased from Prolabo. Titanium content
in titanium oxysulfate hydrate was determined gravimetrically.
Titration method was applied in order to determine silica concen-
tration in Na,SiO3 solution.

2.2. Synthesis

Pure titania and the composite silica-titania xerogels, having
varied Si/Ti molar ratios, were synthesized similarly to the proce-
dure described elsewhere [38]. Unlike the mentioned method, no
organic ligands were used in the present work. The starting solu-
tions were prepared in the following way: the required amount of
titanium oxysulfate was dissolved in deionized water and heated
at 50°C in excess of sulfuric acid (added in order to ensure stabil-
ity toward precipitation of titania); Na,SiO3 solution was diluted
in order to reach the desired concentrations. The first stage of
the synthesis included co-precipitation of sodium metasilicate and
titanium oxysulfate solutions and obtaining the silica-titania or
pure titania hydrogels in 50 mL of the reaction mixture. For this
purpose 25 mL of sodium silicate solution, having varied concen-
trations equaling 0.00, 0.04, 0.10, 0.20, 0.24, 0.36 M, was dropwise
added into 25 mL of titanium oxysulfate solution, having a constant
concentration equaling 0.2 M, under vigorous stirring at ambient
conditions. The precipitation was induced by addition of 1.5 M solu-
tion of sodium hydroxide and then a diluted NaOH solution was
used for the adjustment of pH value of the reaction mixture to
the value of 4.6. This pH value was chosen because of its close-
ness to the titanium dioxide isoelectric point in order to minimize
the content of adsorbed cations and anions [39]. The hydrogel was
centrifuged at 7000 rpm and washed out six times with deion-
ized water. Then the hydrogels were dissolved in 10 mL of 30%
H,0, (20-fold excess in relation to Ti** ions) under vigorous stir-
ring. Dissolution went on for approximately 15 min; it resulted
in the formation of a non-opalescent bright orange-colored clear
solution, indicating the formation of peroxo titanic acid. Then the
decomposition of hydrogen peroxide, accompanied by exother-
mic effect, took place immediately, which led to bubbling of the
evolving oxygen gas, and after approximately 30 min the solubil-
ity of the peroxo complex decreased, and the precipitate appeared.
The obtained peroxotitanium and silica-peroxotitanium hydrates
were left for 24 h, then centrifuged at 7000 rpm and washed out
six times with deionized water. Then they were dried in a vac-
uum box (50°C, 930Pa) for 72 h to obtain yellow-colored peroxo
xerogels. Pure peroxotitanium xerogels were prepared using the
same procedure, but in the absence of silica source. The samples
prepared via the peroxo method showed difference in Si/Ti molar
ratio in the reaction mixture and in the silica-peroxotitanium xero-
gels. Among all the synthesized xerogels only several samples were
subjected to the detailed characterization. The samples prepared
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using the peroxo method with Si/Ti molar ratios equaling 0, and
0.6 were designated as PT and 0.6PTS, respectively. The sample with
Si/Ti ratio of 0.6 was chosen for the detailed investigation, as this
sample was found to possess the highest silica content after pre-
cipitation from H,0,-containing solution. The sample prepared via
the peroxo method having Si/Ti molar ratio of 0.4 (0.4PTS) was also
subjected to thermoanalytical characterization. The silica-titania
xerogels were synthesized via the simple co-precipitation proce-
dure used to prepare SiO, /TiO, hydrogels at abovementioned ratios
of matrix-forming elements for comparison reasons; in the same
manner they were designated as T and 0.6TS. The co-precipitation
procedure included dropwise addition of 25 mL of sodium silicate
solution (0.12 M) into 25 mL of titanium oxysulfate solution (0.2 M)
under vigorous stirring at ambient conditions. The precipitation
was induced by the addition of 1.5 M solution of sodium hydroxide
and then a diluted NaOH solution was used for the adjustment of
pH value of the reaction mixture to the value of 4.6. The hydrogel
was centrifuged at 7000 rpm and washed out six times with deion-
ized water. Pure titania xerogels were prepared using the same
procedure, but in the absence of silica source. Further, all xerogels
underwent thermal treatment in air at 100, 150, 200, and 250 °C for
7h.

2.3. Characterization

The hydrogels and the peroxo xerogels, formed by dissolving
the silica-titania or pure titania hydrogels in hydrogen peroxide
followed by precipitation from a solution, were characterized by
elemental analysis (EDS-attachment to scanning electron micro-
scope JEOL JSM 7001F). Thermodiffraction analysis was carried out
using X'Pert Philips X-ray diffractometer, operating at Cu K« radi-
ation. The samples were previously treated at 350°C for 2h, in
order to remove water and peroxo groups, thus preventing material
shrinkage that could affect the measurement results. The heat-
ing rate was 5Kmin~!, and then the samples were left at the
reached temperature for 15 min before acquiring the data. FTIR-
spectra were registered using Bruker Tensor 27 spectrometer, with
the samples in KBr pellets. Thermoanalytical investigations were
carried out in the range from room temperature to 1000°C by
means of simultaneous thermal analyzer Netzsch STA Jupiter 449
F1, equipped with TG/DSC holder, in platinum crucibles at heat-
ing rates of 10 and 5Kmin~!, with the purge gas (argon) flow rate
40mLmin~!. The curves of thermogravimetric analysis (TG) and
differential scanning calorimetry (DSC) were registered. The curves
of differential thermogravimetry (DTG) were obtained by numeri-
cal differentiation of the TG curves. Multipoint BET surface area and
micropore volume (t-plot method) measurements were performed
in ASAP-2020 apparatus using nitrogen as adsorbate at 77 K. Prior to
the adsorption stage the samples were thermally treated to 350°C
for 2 h, in order to remove peroxo groups, then outgassed at 250°C
for 3 h under vacuum.

3. Results and discussion

3.1. Formation of the silica-titania precipitates from
H,0,-containing solutions

It has been reported earlier, that the interaction between the
silica-titania hydrogel and hydrogen peroxide leads to formation
of the transparent non-opalescent solution having bright orange or
yellow color (depending on pH values) [38]. In the present study,
the absence of stabilizing ligands has allowed us to understand
the process of precipitation and formation of the amorphous and
crystalline oxide phases. The Si/Ti molar ratio equaling 1.8 has
been found to be the highest one, which provides obtaining a clear
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Fig. 1. Dependence between Si/Ti molar ratios in the hydrogels and in the precipi-
tates formed from the H, 0, containing solutions.

Table 1

EDS elemental composition of the samples.
Sample S, (at%) Ti, (at%) Si, (at%) Na, (at%)
T 9.7 90.3 0 0
0.6TS 1.6 60.6 37.8 0
PT 24 97.6 0 0
0.4PTS 0 71.7 253 3.0
0.6PTS 0 62.3 34.2 3.5

solution after dissolution of the silica-titania hydrogel in hydrogen
peroxide. At higher silica content the hydrogel cannot be dissolved
completely. The obtained solution loses its stability as hydrogen
peroxide decomposes, after 24 h the precipitate is formed. From
elemental analysis of the precipitates it has been seen that the Si/Ti
ratio in the hydrogels differs from the one in the precipitates after
the decomposition of H,0, excess (Fig. 1). With increasing silica
content after dissolution and precipitation the greater part of sil-
ica has been retained in the solution (confirmed by EDS analysis of
the dried filtrate, where amount of titanium left in the solution has
been found to be approximately 1-3 at% in relation to Si) or elimi-
nated during the washing step, the other part of it has stayed in the
gel-like precipitate.

Elemental analysis of the silica-titania hydrogels and corre-
sponding peroxo xerogels, formed from H, 0, containing solutions,
reveals that silica is eliminated after isolation of the precipitate
from the reaction mixture (Fig. 1). The EDS analysis data for the
investigated samples is summarized in Table 1. After the hydro-
gel is dissolved in the hydrogen peroxide solution, its pH value is
in the range 1.2-1.5, indicating the formation of PTA, whose solu-
bility gradually decreases as the excess of H,0, decomposes. The
pH values of the mother liquids after the peroxo precipitates are
formed have been determined; the results are presented in Fig. 2.
The rise of the pH values in the solutions with higher silica content

pH filtrate

501

45h /.
|

40

35

3.0

251

240.'4./ . . .

0.0 0.5 1.0 1.5 2.0
Si/Ti hydrogel

Fig. 2. The values of pH of the reaction mixture after precipitation from the H,0;
containing solutions at different Si/Ti ratios in the hydrogels subjected to dissolution.
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is more likely to be attributed to more complete decomposition of
PTA at these conditions and probably to the formation of the neutral
sodium peroxotitania complex. The sodium content in the peroxo
xerogels is found to be increasing with the rise of silica content in
the hydrogels, it reaches 6 at% in relation to titanium ions when the
SiO,/TiO; ratio in the peroxo xerogel is 0.6. Surprisingly, at the pH
values higher than 4, rapid polymerization of silica has not been
observed. Low concentration of silica and the absence of any elec-
trolyte in sufficient amount to cause rapid coagulation could be the
reason for this.

In the previous study [38] we have mentioned that there are two
plausible explanations to the dissolution of the hydrogel in H, 0.
First, Ti** ions in the hydrogel form soluble peroxo complexes and
transit to the liquid phase causing cleavage of Si—O—Ti linkages,
which in its turn leads to the formation of oligomeric silica, with-
out tendency to polymerization due to low pH values. Second, the
hydrogel can be dispersed in hydrogen peroxide leading to the for-
mation of the non-opalescent solution of the small nanoparticles
composed of silica units and titania peroxo species. From the data
obtained by EDS analysis the first hypothesis seems to be more
reasonable. Since silica is removed after the peroxo precipitate was
centrifuged and washed, one can suppose that it stays in the solu-
tion in the form of oligomeric silica species. In order to establish
the dissolution mechanism, UV-vis spectra and DLS investigations
have been carried out. Fig. 3 shows a typical spectrum for a solu-
tion, as no significant absorbance is noticed in the visible light range
due to light scattering on colloidal particles. Also DLS analysis (the
results are not presented) has been unable to detect any particles
in the investigated solutions. It is evidenced from 2°Sj solid state
NMR that the incorporation of titanium into silica matrix results
in the formation of silica structural units with lower condensation
degree compared to those in pure SiO; [40]. Thus, it is likely that
the interaction of the silica-titania hydrogel with H,O, leads to the
formation of water-soluble PTA that, in its turn, causes cleavage of
Si—O—Ti linkages and destruction of silica matrix perturbed by the
presence of titanium ions, and finally the solution containing PTA
and silica in its various oligomeric forms is obtained. The small size
of silica species is likely to be below the determination limits of
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Fig. 3. UV-vis spectra of the solution of PTA and oligomeric silica, prepared by
dissolution of the hydrogel in H,0, with Si/Ti molar ratio equaled 1.8.

the techniques used. It is known that silicon does not form per-
oxo complexes, for this reason, when the concentration of silica in
the hydrogel exceeds the value of 1.8, the formation of condensed
polymeric Si—O—Si chains starts during the gelation, which is not
affected by the presence of H,0,. It is reasonable to suggest that
titania species start to form the solid phase after the excess of H,0,
has been decomposed, and silica is adsorbed on the already formed
particles, covering the hydrous peroxotitania colloids.

3.2. Thermal behavior of silica-titania xerogels and peroxo
xerogels

The total mass loss according to the thermogravimetry data has
been approximately 25% for the titania (T and PT) samples and near
20% for the 0.6TS and 0.6 PTS xerogels, but the DTG profiles reveal
that the processes of the decomposition differ significantly for all
samples (Fig. 4). The T sample (Fig. 4a) loses its mass in three main
stages, in the first stage of decomposition (30-300°C) physically
adsorbed and chemically bonded water is removed, and in the sec-
ond and third stages (400-800°C) hydroxyl groups condense to
form water, and sulfates evolve. The elemental analysis shows that
this sample contains 9.7 at% S in relation to Ti. The co-precipitated
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Fig. 4. TG, DTG and DSC curves of the T (a), 0.6TS (b), PT (c) and 0.6PTS (d) samples recorded at the heating rate of 10 Kmin~'.
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0.6TS sample (Fig. 4b) has only one step of the mass loss in the low-
temperature region, since the formation of Si—O—Ti bonds have
reduced titania basic character, thus resulting in the lower sul-
fate content in the xerogel. The samples prepared via the peroxo
method have some new additional features on their thermoana-
lytical curves. Thermal decomposition of the peroxotitania xerogel
(PT) (Fig. 4c) goes in three stages. The first stage is similar to one
that the T, 0.6TS and 0.6PTS (Fig. 4a, b and d) samples have, it is
also connected to the removal of bonded water of different types.
The second stage of mass loss in the temperature range 200-350°C
corresponds to the elimination of peroxo groups from the mate-
rial, a similar one is observed on the DTG curve of 0.6PTS (Fig. 4d).
The same temperature interval, within which peroxo groups are
removed, was reported in literature [25,28,30,31,33]. Decreased
heating rate in thermoanalytical investigation allows us to sepa-
rate the effects corresponded to the removal of adsorbed water and
peroxo groups elimination, thus enabling us to observe one impor-
tant event. It is evidenced from Fig. 5 in the samples with high
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silica content that elimination of peroxo groups occurs at higher
temperatures than in the pure peroxotitania sample. On the DTG
curve of the PT sample the peak of peroxo groups decomposition
is at 229°C, while on the DTG curve of the 0.6PTS sample it is at
263 °C(Fig.5). Delay in elimination of peroxo groups in the samples
with high silica content could be explained by the hindered con-
densation of peroxotitania species encapsulated by or distributed
on colloidal silica particles. The FTIR spectra of all xerogels prepared
via the peroxo method (Fig. 6a and b) clearly show the absorbance at
904-908 cm~!, attributed to O—O stretching vibrations. This peak
disappears completely only after heat treatment at 250°C for 7h
(Fig. 6a and b). The last stage, clearly seen on the DTG curve of PT, is
attributed to the removal of hydroxyls, as the result of rapid trans-
formation of titania from amorphous to crystalline state (Fig. 4c).
One more important feature on the DSC curves of the investigated
samples is the presence of exothermic effects reflecting the phase
transition of amorphous titania into crystalline anatase phase. Usu-
ally this transition is observed in the range of 350-400°C|[25,28,32],
but crystallization can be retarded by dopants or impurities. It is
reasonable to deduce from the DSC data that rapid crystallization
for the T sample starts near 400°C, for 0.6TS a number of small-
intensity exothermic effects is observed from 350 °C, and the most
intense one is seen at 650 °C (Fig. 4a and b). Titania prepared via
the peroxo method has sharp and intense exothermic effect with
the peak at 320°C and on the DSC curve for the 0.6PTS sample the
same process appears at 500 °C (Fig. 4c and d). The reason for the
lower crystallization temperature of the PT sample compared to
the T one is the absence of substantial amount of sulfates, hindering
the condensation of titania species. The 0.6PTS and 0.6TS samples
possess no noticeable sulfate content, thus lower temperature of
the exothermic effect for 0.6PTS could only be explained by lower
degree of molecular homogeneity of the silica-titania.

3.3. Spectroscopic investigation of the silica-titania xerogels

It is known that the stretching mode frequency of the first order
0—0 bond (a peroxo group) in H,0; is 890 cm~! [41], but it shifts
to lower or greater wavenumbers in complexes [42]. The absorp-
tion peak at 904-908 cm~!, which is attributed to peroxo groups,
has been detected for all samples prepared by the peroxo method
(Fig. 6a and b). The shoulder observed at 690cm™! is assigned to
vibration of Ti—O—O0 bonds. In the FTIR spectra of both as-prepared
and thermally treated samples T, TS, 0.6PT, and 0.6PTS the peaks
located at 430 and 500cm™! are likely due to vibration of Ti—O
bonds in TiO, lattice (Fig. 6a-d). The absorption at 960cm~! can
be assigned to the contribution from vibrations of Si—O—Ti link-
ages and silanol groups, but the intensity of the vibration of Si—OH
groups is usually low, that is why the peak in this region is consid-
ered as the characteristic of Ti—O—Si bonds [40] (Fig. 6b and d). The
vibration at 800cm™!, corresponding to symmetric stretching of
Si—0—Si bonds [43] appears on the spectrum of 0.6TS, only when
it is treated at high temperatures (Fig. 6d); in case of the 0.6PTS
sample we can detect it even in the as-prepared xerogel (Fig. 6b).
Apparently, this fact confirms that a part of silica is polymerized and
segregated from the mixed oxide. In Fig. 6a, cand d, we can observe
the presence of the peaks at 1137 cm~! for the T, PT, 0.6TS samples
and at 1199-1212cm~"! only for T, which corresponds to vibra-
tion of sulfate groups [44]. From the EDS analysis, that has been
described earlier, only the T sample shows significant presence of
sulfur. We can observe that the PT and 0.6TS samples also have
some amount of sulfates, but in very small quantities (also accord-
ing to EDS analysis), that after 150-250 °C they are overlapped with
other peaks and become not detectable (Fig. 6a and d). There is no
absorption in the range of wavenumbers of the O—0 or Ti—0—0
vibrations in the samples prepared without hydrogen peroxide
addition. The peak located at 904 cm~! on the spectra of the peroxo
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Fig. 7. FTIR spectra of the as-prepared samples that were prepared via the peroxo
method (a - PT, b - 0.6PTS) and co-precipitation (c - 0.6TS, d - T).

xerogel disappears only after heating at 250°C for 7 h (Fig. 6a and
b), something similar was observed in literature [25,28,30,31,33]
and was expected on the basis of the thermoanalytical curves.
FTIR spectroscopy is known to be a simple and powerful method
to detect the formation of oxo-bridged linkages between silicon
and some transition metals [45,46]. The band near 1100cm™" is
assigned to asymmetric stretching vibrations of Si—0—Si bonds in
silica; it has tendency to shift toward lower wavenumbers, when
some silicon atoms in SiO, matrix are substituted by other metal
cations [40]. On the spectrum of the 0.6TS sample (Fig. 7) this band
is shifted to 1045 cm~!, while the displacement of this peak on the
spectrum of the 0.6PTS xerogel is not so obvious. Moreover, sym-
metric vibrations of Si—O—Si units of smaller intensity indicated by
the band at 800cm~! also confirm that silica is in the segregated
state in the sample prepared via the peroxo method. Thus, one can
conclude that the co-precipitation method provides higher degree
of molecular homogeneity of the composite oxide.

There is a discussion about the existence of Si—O—0—Ti bonds in
titanium silicalites. On the basis of DFT study Munakata et al. sug-
gested the formation of Si—O—O0—Ti moieties during the catalytic
epoxidation of olefins [47]. However, it has not been confirmed by
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Fig.8. DRUV spectra of the PT (a), 0.6PTS (b), T(c), 0.6TS (d) as-synthesized samples.
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experimental investigations [48]. Analyzing the data obtained in
the present research, we also find no direct evidence for Si—0—O0—Ti
existence. From the results of FTIR experiments it is seen that no
new bands appear on the spectrum of the PTS sample, which can-
not be found on PT or TS spectra, and no shifting of 0—0 or Ti—0—0
vibrations is observed as well. Also, it is likely that the condensa-
tion of Si—0—0—Ti bonds would have led to Si—O—Ti oxo-bridges
and not to formation of separated silica and titania species, but the
samples prepared via the peroxo method have been found to be in
the more segregated state than the precipitated ones.

DR UV spectroscopy gives deeper insight in some structural
features of amorphous titania-based materials, it is considered
indispensable for the determination of the coordination state of
titania species [49]. The samples prepared via the peroxo method
absorb light in the visible range of wavelengths (Fig. 8aand b) due to
formation of the colored peroxotitania species. The peroxotitanate
(PT) and pure precipitated titania (T) have the peaks of absorp-
tion at 310 nm (Fig. 8a and c), indicating the presence of big TiO,
clusters in anatase phase, where titanium has coordination num-
ber of 6. The increasing silica content causes the peaks to appear
on the spectra at about 240 nm, it implies that Si—O—Ti bonds are
formed and the coordination number of titanium decreases from 6
to 4, also the sizes of titanium dioxide crystals dispersed in silica
are reduced, which could be detectable on the UV spectrum due
to quantum size effect. The bands at 240-250 nm are due to the
charge transfer process in isolated tetrahedral [TiO4] or [HOTiO3]
units [49]. It is worth noticing that the band at 240 nm is more
prominent on the spectrum of 0.6TS (Fig. 8d), implying the higher
degree of titanium incorporation into the silica matrix compared
to the sample prepared via the peroxo method. The schematic rep-
resentation of the formation of the silica-titania xerogels via both
methods is depicted in Scheme 1.

3.4. XRD and BET analyses

The sample of pure TiO, prepared by the simple co-precipitation
starts to crystallize into anatase phase after temperature exceeds
500°C (Fig. 9a), which is in good agreement with the results of
thermal analysis. Anatase phase remains stable at temperatures as
high as 800 °C, and with further heating it fully transits to rutile at
1000 °C. Titania formed via the peroxo method even at 300°C [25]
is in the form of well-crystallized anatase (Fig. 9b), its crystallinity
gradually improves at higher temperatures, and only after 900°C
the presence of rutile is detected. This sample, similarly to the T
one, shows high thermal stability of the anatase-to-rutile phase
transition, but the reasons for this are different. It is likely that
anatase in the T sample is stabilized by the presence of anionic
impurities, causing the formation of the defected structure; after
sulfate groups are removed, the transformation of the metastable
crystalline phase into the stable one takes place. The stabilization
of anatase phase by anionic impurities was also observed by other
researchers [50,51]. In the titania sample prepared via the peroxo
route no significant amount of sulfates is present to be the rea-
son for stabilization. Etacheri et al. while studying similar system
came to the conclusion that the high stability of anatase phase
up to 900°C could be caused by the oxygen vacancies formed in
the result of peroxo group decomposition [5]. Thermodiffractional
analysis confirms the supposition, made on the basis of TG/DSC
and FTIR investigations, about the temperature ranges of peroxo
groups decomposition and the thermal effects that are assigned to
this event. The first exothermic effect in the range of 250-350°C,
observed on DSC curves of the peroxo xerogels could only corre-
spond to elimination of peroxo group, and not to phase transition.
According to thermodiffractional analysis the 0.6PTS sample stays
amorphous up to 400°C (Fig. 9¢), which is higher than the tem-
perature of the first exothermic effect. Unexpectedly, the presence

of silica in the sample has not influenced the temperature of the
anatase-to-rutile phase transformation. Titania in this mixed oxide
starts to form rutile phase at temperatures similar to the pure
titania samples. At the same time the 0.6TS sample, prepared via
co-precipitation, has not shown any presence of rutile phase at tem-
peratures up to 1000°C (Fig. 9d). Anatase phase stability in this
sample cannot be explained by sulfate groups presence, because of
their trace quantities in the sample, it is more likely to be attributed
to incorporation of silica into TiO, cell. Increase of the anatase-
to-rutile transformation temperature by silica addition was also
observed by other researchers [51]. From the FTIR and DR UV
investigations the higher degree of molecular homogeneity of the
co-precipitated sample is obvious. The incorporation of titania into
silica matrix causes retardation of the phase transformation due to
hindering of the diffusion process and formation of defects in the
anatase crystals. Unexpectedly, the silica-titania prepared via the
peroxo method and having lower degree of molecular homogene-
ity shows retardation of the crystalline phase formation from the
amorphous state. It is possible that the peroxo method favors higher
dispersion of the small titania peroxo species among SiO5, as sim-
ilar fact was observed in the case of molybdenum peroxocomplex
supported on zirconia [52]. Thus higher temperatures are necessary
to induce their condensation and crystallization, as a consequence.

The samples prepared via both methods are microporous and
have low surface areas, these values for 0.6TS and 0.6PTS are
equal to 37 m?/g and 68 m?/g, respectively. The co-precipitation
method allows obtaining the silica-titania material with high
degree of molecular homogeneity that does not favor for-
mation of the developed surface [46]. The segregation in
the mixed oxide prepared via the peroxo method somehow
improves SiO,/TiO, textural characteristics, besides, it causes
an increase in micropore volume from 0.012cm3/g for the
0.6TS sample to 0.016 cm3/g for the 0.6PTS one.

4. Conclusion

Interaction of the silica-titania hydrogel with H,0, leads to for-
mation of the solution containing peroxo titanic acid and silica
oligomeric species. The titania and silica-titania xerogels prepared
via the proposed technique contain stable peroxo groups, which,
according to thermal and IR analyses, are totally removed only
after treatment at 250 °C for 7 h. Thus these materials are promis-
ing catalysts for peroxo oxidation and epoxidation reactions. It has
been established that the co-precipitation method provides higher
degree of homogeneity of the material, in terms of formation of
Si—O—Ti bonds, compared with the peroxo method. This is the
reason for the lower temperature of the anatase-to-rutile phase
transition in the composite silica-titania sample synthesized via
the peroxo route than in the silica-titania sample prepared via the
conventional precipitation of inorganic salts, where anatase phase
is stable up to 1000°C. Thus, it is likely that titania species have
stronger affinity to peroxo groups than to silica, and silica is only
adsorbed on the surface of the amorphous peroxotitania particles
formed in the process of precipitation from the solution of peroxo
titanic acid and oligomeric silica. Combining the results of FTIR,
TG/DSC and XRD investigations we have established that the pres-
ence of peroxo groups inhibits the formation of crystalline phases
from amorphous TiO5 in the silica matrix. Moreover, the decompo-
sition of peroxo groups occurs at higher temperatures in the silica
containing samples. We have not found any evidence for forma-
tion of Si—O—0—Ti peroxo-bridges in the xerogels prepared via the
peroxo method.



128 M. Ilkaeva et al. / Colloids and Surfaces A: Physicochem. Eng. Aspects 456 (2014) 120-128

Acknowledgements

The study is carried out within the grant of Spanish MINECO
(MAT2010-15094). Marina Ilkaeva thanks the financial support by
the “UMNIK” grant for young scientists no. 0000842.

References

[1] W.Y. Teoh, J.A. Scott, R. Amal, Progress in heterogeneous photocatalysis: from
classical radical chemistry to engineering nanomaterials and solar reactors, J.
Phys. Chem. Lett. 3 (2012) 629-639.

[2] M.A.Lazar, W.A. Daoud, Achieving selectivity in TiO,-based photocatalysis, RSC
Adv. 3 (2013) 4130-4140.

[3] H.S.Kibombo, R. Peng, S. Rasalingam, R.T. Koodali, Versatility of heterogeneous
photocatalysis: synthetic methodologies epitomizing the role of silica support
in TiO, based mixed oxides, Catal. Sci. Technol. 2 (2012) 1737-1766.

[4] X.Li,]. He, Synthesis of raspberry-like SiO,-TiO, nanoparticles toward antire-
flective and self-cleaning coatings, ACS Appl. Mater. Interfaces 5 (2013)
5282-5290.

[5] V.Etacheri, M.K. Seery, S.J. Hinder, S.C. Pillai, Oxygen rich titania: a dopant free,
high temperature stable, and visible-light active anatase photocatalyst, Adv.
Funct. Mater. 21 (2011) 3744-3752.

[6] K.-T. Li, L.-D. Tsai, C.-H. Wu, 1. Wang, Lactic acid esterification on titania-silica
binary oxides, Ind. Eng. Chem. Res. 52 (2013) 4734-4739.

[7] J. Ly, K.M. Kosuda, R.P. Van Duyne, P.C. Stair, Surface acidity and properties
of TiO,/SiO, catalysts prepared by atomic layer deposition: UV-visible diffuse
reflectance, DRIFTS, and visible Raman spectroscopy studies, ]. Phys. Chem. C
113 (2009) 12412-12418.

[8] X. Gao, L.E. Wachs, Titania-silica as catalysts: molecular structural characteris-
tics and physico-chemical properties, Catal. Today 51 (1999) 233-254.

[9] G.S. Zakharova, C. Jahne, A. Popa, C. Taschner, T. Gemming, A. Leonhardt, B.
Buchner, R. Klingeler, Anatase nanotubes as an electrode material for lithium-
ion batteries, J. Phys. Chem. C 116 (2012) 8714-8720.

[10] N. Seriani, C. Pinilla, S. Cereda, A. De Vita, S. Scandolo, Titania-silica interfaces,
J. Phys. Chem. C 116 (2012) 11062-11067.

[11] M.P.Coles, C.G. Lugmair, KW. Terry, T.D. Tilley, Titania-silica materials from the
molecular precursor Ti[OSi(O'Bu)s]4: selective epoxidation catalysts, Chem.
Mater. 12 (2000) 122-131.

[12] RK.Iler, The Chemistry of Silica, Wiley, New York, 1979.

[13] E. Duprey, P. Beaunier, M.-A. Springuel-Huet, F. Bozon-Verduraz, J. Fraissard,
J.-M. Manoli, ].-M. Bregeault, Characterization of catalysts based on titanium
silicalite, TS-1, by physicochemical techniques, J. Catal. 165 (1997) 22-32.

[14] M.A. Holland, D.M. Pickup, G. Mountjoy, ES.C. Tsang, G.W. Wallidge,
RJ. Newport, M.E. Smith, Synthesis, characterisation and performance of
(Ti02)0.18(Si02)o.s2 Xerogel catalysts, J. Mater. Chem. 10 (2000) 2495-2501.

[15] D.C.M. Dutoit, M. Schneider, A. Baiker, Titania-silica mixed oxides: I. Influence
of sol-gel and drying conditions on structural properties, J. Catal. 153 (1995)
165-176.

[16] S. Yoda, D.J. Suh, T. Sato, Synthesis and characterization of superhydropho-
bic silica and silica/titania aerogels by sol-gel method at ambient pressure, J.
Sol-Gel Sci. Technol. 22 (2001) 75-81.

[17] K. Brodzik, J. Walendziewski, M. Stolarski, L. Van Ginneken, K. Elst, V. Mey-
nen, The influence of preparation method on the physicochemical properties
of titania-silica aerogels, ]. Porous Mater. 14 (2007) 219-226.

[18] V. Torma, H. Peterlik, U. Bauer, W. Rupp, N. Husing, S. Bernstorff, M. Stein-
hart, G. Goerigk, U. Schubert, Mixed silica titania materials prepared from a
single source sol-gel precursor: a time-resolved SAXS study of the gelation,
aging, supercritical drying and calcinations processes, Chem. Mater. 17 (2005)
3146-3153.

[19] W.Rupp, N. Husing, U. Schubert, Preparation of silica-titania xerogels and aero-
gels by sol-gel processing of new single-source precursors, ]. Mater. Chem. 12
(2002) 2594-2596.

[20] W. Fan, R.-G. Duan, T. Yokoi, P. Wu, Y. Kubotz, T. Tatsumi, Synthesis, crys-
tallization mechanism, and catalytic properties of titanium-rich TS-1 free
of extraframework titanium species, J. Am. Chem. Soc. 130 (2008) 10150-
10164.

[21] M. Kakihana, M. Kobayashi, K. Tomita, V. Petrykin, Application of water-soluble
titanium complexes as precursors for synthesis of titanium-containing oxides
via aqueous solution processes, Bull. Chem. Soc. Jpn. 83 (2010) 1285-1308.

[22] J.-Y. Piquemal, E. Briot, ].-M. Bregeault, Preparation of materials in the pres-
ence of hydrogen peroxide: from discrete or “zero-dimensional” objects to bulk
materials, Dalton Trans. 42 (2013) 29-45.

[23] M. Kobayashi, V. Petrykin, K. Tomita, M. Yoshimura, M. Kakihana, One-step
synthesis of TiO, (B) nanoparticles from a water-soluble titanium complex,
Chem. Mater. 19 (2007) 5373-5376.

[24] K. Tomita, V. Petrykin, M. Kobayashi, M. Shiro, M. Yoshimura, M. Kakihana, A
water-soluble titanium complex for the selective synthesis of nanocrystalline

brookite, rutile, and anatase by a hydrothermal method, Angew. Chem. Int. Ed.
45 (2006) 2378-2381.

[25] H. Ichinose, M. Terasaki, H. Katsuki, Synthesis of peroxo-modified anatase sol
from peroxo titanic acid solution, J. Ceram. Soc. Jpn. 104 (1996) 715-718.

[26] H.Ichinose, M. Terasaki, H. Katsuki, Properties of anatase films for photocatalyst
from peroxotitanicacid solution and peroxo-modified anatase sol, . Ceram. Soc.
Jpn. 104 (1996) 914-917.

[27] H.Ichinose, H. Katsuki, Photocatalytic activities of coating films prepared from
peroxotitanic acid solution-derived anatase sols, J. Ceram. Soc. Jpn. 106 (1998)
344-347.

[28] H. Ichinose, M. Terasaki, H. Katsuki, Properties of peroxotitanium acid solu-
tion and peroxo-modified anatase sol derived from peroxotitanium hydrate, J.
Sol-Gel Sci. Technol. 22 (2001) 33-40.

[29] J.Liao, L. Shi, S. Yuan, Y. Zhao, ]. Fang, Solvothermal synthesis of TiO, nanocrystal
colloids from peroxotitanate complex solution and their photocatalytic activi-
ties, J. Phys. Chem. C 113 (2009) 18778-18783.

[30] Y.-J. Liu, M. Aizawa, Z.-M. Wang, H. Hatori, N. Uekawa, H. Kanoh, Compara-
tive examination of titania nanocrystals synthesized by peroxo titanic acid
approach from different precursors, J. Colloid Interface Sci. 322 (2008) 497-504.

[31] Y. Gao, Y. Masuda, Z. Peng, T. Yonezawa, K. Koumoto, ]. Mater. Chem. 13 (2003)
608-613.

[32] Y. Gao, Y. Masuda, W.-S. Seo, H. Ohta, K. Koumoto, TiO, nanoparticles prepared
using an aqueous peroxotitanate solution, J. Ceram. Int. 30 (2004) 1365-1368.

[33] X.-W. Bao, S.-S. Yan, F. Chen, J.-l. Zhang, Preparation of TiO, photocatalyst by
hydrothermal method from aqueous peroxotitanium acid gel, Mater. Lett. 59
(2005) 412-415.

[34] L. Ge, M.X. Xu, M. Sun, Synthesis and characterization of TiO, photocatalytic
thin films prepared from refluxed PTA sols, Mater. Lett. 60 (2006) 287-290.

[35] M.V. Shankar, T. Kako, D. Wang, ]. Ye, One-pot synthesis of peroxo-titania
nanopowder and dual photochemical oxidation in aqueous methanol solution,
J. Colloid Interface Sci. 331 (2009) 132-137.

[36] Z. Yuan, B. Li, J. Zhang, C. Xu, J. Ke, Synthesis of TiO, thin film by a modified
sol-gel method and properties of the prepared films for photocatalyst, J. Sol-Gel
Sci. Technol. 39 (2006) 249-253.

[37] A.Ennaoui, B.R. Sankapal, V. Skryshevsky, M.C. Lux-Steiner, TiO, and TiO,-SiO,
thin films and powders by one-step soft-solution method: synthesis and char-
acterizations, Sol. Energy Mater. Sol. Cells 90 (2006) 1533-1541.

[38] LV. Krivtsov, M.V. Ilkaeva, V.D. Samokhina, V.V. Avdin, S.A. Khainakov, D.A.
Uchaev,].R. Garcia, Synthesis of silica-titania composite oxide via “green” aque-
ous peroxo-route, J. Sol-Gel. Sci. Technol. 67 (2013) 665-669.

[39] M.Zhang,L.Shi,S.Yuan,Y.Zhao,]. Fang, Synthesis and photocatalytic properties
of highly stable and neutral TiO,/SiO, hydrosol, J. Colloid Interface Sci. 330
(2009) 113-118.

[40] RJ. Davis, Z. Liu, Titania-silica: a model binary oxide catalyst system, Chem.
Mater. 9 (1997) 2311-2324.

[41] D. Klissurski, K. Hsdjiivanov, M. Kantchva, L. Gyurova, Study of peroxide-
modified titanium dioxide (anatase), J. Chem. Soc. Faraday Trans. 86 (1990)
385-388.

[42] ]. Miihlebach, K. Miiller, G. Schwarzenbach, The peroxo complexes of titanium,
Inorg. Chem. 9 (1970) 2381-2389.

[43] P. Innocenzi, Infrared spectroscopy of sol-gel derived silica-based films: a
spectra-microstructure overview, J. Non-Cryst. Solids 316 (2003) 309-319.

[44] K.Nakamoto, Infrared and Raman Spectra of Inorganic and Coordination Com-
pounds Part A, Sixth ed., Wiley, New York, 2009.

[45] M. Andrianainarivelo, R. Corriu, D. Leclercq, P.H. Mutin, A.C. Vioux, Mixed oxides
Si0,-Zr0; and SiO,-TiO, by a non-hydrolytic sol-gel route, J. Mater. Chem. 6
(1996) 1665-1671.

[46] LV. Krivtsov, M.V. Ilkaeva, V.V. Avdin, D.A. Zherebtsov, Properties and segre-
gation stability of the composite silica-zirconia xerogels prepared via “acidic”
and “basic” precipitation routes, ]. Non-Cryst. Solids 362 (2013) 95-100.

[47] H. Munakata, Y. Oumi, A. Miyamoto, A DFT study on peroxo-complex
in titanosilicate catalyst: hydrogen peroxide activation on titanosilicalite-
1 catalyst and reaction mechanisms for catalytic olefin epoxidation and
for hydroxylamine formation from ammonia, J. Phys. Chem. B 105 (2001)
3493-3501.

[48] W. Lin, H. Frei, Photochemical and FT-IR probing of the active site of hydrogen
peroxide in Ti silicalite sieve, J. Am. Chem. Soc. 124 (2002) 9292-9298.

[49] G.N. Vayssilov, Structural and physicochemical features of titanium silicalites,
Catal. Rev. 39 (1997) 209-251.

[50] P. Periyat, S.C. Pillai, D.E. McCormack, J. Colreavy, S.J. Hinder, Improved high-
temperature stability and sun-light-driven photocatalytic activity of sulfur-
doped anatase TiOy, J. Phys. Chem. C 112 (2008) 7644-7652.

[51] M. Hirano, K. Ota, H. Iwata, Direct formation of anatase (TiO)/silica (SiO ) com-
posite nanoparticles with high phase stability of 1300 °C from acidic solution by
hydrolysis under hydrothermal condition, Chem. Mater. 16 (2004) 3725-3732.

[52] I Shupyk, J.-Y. Piquemal, E. Briot, M.-]. Vaulay, C. Connan, S. Truong, V. Zaitsev,
F. Bozon-Verduraz, The use of low-nuclearity oxoperoxo molybdenum species
to achieve high dispersions on zirconia materials, Appl. Catal. A 325 (2007)
140-153.


http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0005
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0010
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0015
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0020
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0025
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0030
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0035
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0040
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0045
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0050
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0055
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0060
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0065
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0070
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0075
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0080
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0085
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0090
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0095
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0100
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0105
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0110
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0115
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0120
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0125
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0130
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0135
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0140
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0145
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0150
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0155
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0160
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0165
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0170
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0175
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0180
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0185
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0190
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0195
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0200
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0205
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0210
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0215
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0220
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0225
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0230
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0235
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0240
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0245
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0250
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0255
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260
http://refhub.elsevier.com/S0927-7757(14)00461-0/sbref0260

	Comparative study of structural features and thermal behavior of mixed silica-titania xerogels prepared via the peroxo met...
	1 Introduction
	2 Experimental
	2.1 Materials
	2.2 Synthesis
	2.3 Characterization

	3 Results and discussion
	3.1 Formation of the silica–titania precipitates from H2O2-containing solutions
	3.2 Thermal behavior of silica–titania xerogels and peroxo xerogels
	3.3 Spectroscopic investigation of the silica–titania xerogels
	3.4 XRD and BET analyses

	4 Conclusion
	Acknowledgements
	References


