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Fig. 1. FT-IR spectra of samples Ph, CP-Ph and A-Ph heated at 100 °C.
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Fig. 2. Incremental pore volume and incremental pore area for samples Ph, CP-Ph and A-Ph.




Fig. 3. XRD patterns of CP-Ph and Ph samples.
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[bookmark: _GoBack]Fig. 4. XRD of A-Ph sample and calibration patterns.
NH3-TPD experimental:
Acid properties of materials were characterized by means of NH3 temperature programmed desorption (TPD) using Autochem 2950 HP (Micromeritics Instrument Corporation). Typically 100 mg of sample in a quartz U-tube reactor was pretreated in He to 500 °C with temperature ramp of 10 °C/min. The sample was cooled to 50 °C and then it was saturated with ammonia by flow of 25 ml/min of 10 vol. % NH3/He for 30 min. Subsequently, the gas was changed to helium (25 ml/min) in order to remove physically/weakly adsorbed ammonia and flushing out until the baseline was constant (60 minutes). After this procedure the temperature was increased to 500 °C with a rate of 15 °C/min to obtain the NH3-TPD curves. TPD curves were obtained by increasing the temperature from 50 °C to 900 °C with the ramp of 15 °C/min. The changes of gas concentration were monitored by a TCD detector.

image4.png
(Coupled TwoTheta/Theta)

1600 1 znelec2
1700] 1 PDF 19-1227 (K, Na ) ( Si3 Al ) O8 Sanidine
] 1 PDF 70-1582 Na3 K ( Si0.56 AI0.44 )8 016 Nepheline
1600 | PDF 72-0445 Na (Al Si2 06 ) ( H2 O ) Analcime
] | PDF 20-0548 (Na, Ca ) (Si, Al )4 O8 Albite, calcian, ordered
1500
1400

Counts





image1.jpeg
©
) o
o w

e
N

Adsorbance (a. u.)
5 =
SN 3

=
o
o

T T T O T T T Y Y Vee e e — e e e

650 1300 1950 2600 3250 3900
Wavelenght (cm-)





image2.jpeg
0.14

0.12 +

o
o
T

0.08 -
0.06 -
0.04 -
0.02 -

Incremental Pore
Volume (mL/g)

3 30 300 3000 30000 300000
Mean Diameter (nm)

a A o
ON PO OOON B
T

o o

Incremental Pore Area
(m?/g)

3 30 300 3000 30000 300000
Mean Diameter (nm)




image3.png
(Coupled TwoTheta/Theta)

d W—Um
=, ALY
. . . . JWL’J\:)’W:’WM“





