Recent advances towards scaled-up preparation of Al/Fe-PILC clay

catalysts: Potential application in CWPO oxidation
to improve drinking water quality
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1. Montmorillonite from Upton, Wyoming, USA, clay fraction, air-dried (Newman, 1987).
2. Montmorillonite from Santa Rosa México, clay fraction, air-dried (Newman, 1987)
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Al/Fe - PILC: Comparison of methods for Concentrated Interlayering solution
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Figure 1. (i) Addition of elemental aluminum on the starting metal chlorides; (if) microwave-assisted hydrolysis of the metals via
urea decomposition and (i) basic hydrolysis by addition of sodium hydroxide under diluted conditions (reference solution).

Table 1. Physicochemical properties of highly-concentrated Al/Fe interlayering solutions

Interlayering [Al]W-x) [Fe]Wwx) TMCW) pHW) pW) ECW)
solution (mol/dm3)  (mol/dm3)  (mol/dm3) (final) (g/mL) (mS/cm)

(i) Al/Fe-AlY 3.98 0.27 4.25 3.32 | 1.330 58.6

(ii) Al/Fe-U 2.20 0.12 2.32 -0.33 1.410 47.8

(iii) Al/Fe-OH- 0.054 0.002 0.06 3.86 0.999 22.4 4




| Al/Fe - PILC: Statistical optimization of self-hydrolysis method ‘
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‘ Al/Fe - PILC: Statistical optimization of self-hydrolysis method ‘
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Al/Fe - PILC: Statistical optimization of self-hydrolysis method
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u - PILC: Comparison of clay interlayering methods ! H
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Galeano L.A,, Gil A., Vicente M.A., Appl. Catal. B111-112C (2012) 527-535.




" T,=501°c | —— C2-N-PILC (c)
£ 537 pmol H/g 1
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71 pmol H_ /g

IAl/ Fe - PILC: Effect of previous vs. No-refining of starting clay I

C2-N-PILC (a)

Table 2. Physicochemical characteristics of pillared clays from either raw (C2-N) or particle
size refined (C2-R) obtained by three methods of clay-interlayering: (a) vs. (b) vs. (¢) with (i)
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[Catalyst] = 50 mg/dm3, [PhQO], (Sigma Aldrich 99.0-100.5 %) = 26.1 mg/dm?, TOCp,o = 20 mg/dm?, [H,0,]....., (Panreac 50 %) = 3.79
S mmol/dmé, Vh,0, = 100 mL/h (dropping 30 - 90 min), pH = 3.7; temperature = 25 + 2.0 ° C; pressure = 0.74 atm.




IAl/ Fe - PILC: Advances towards scaled-up preparation

10
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‘-9 AlFe-PILC: Statistical optimization in NOM removal for drinki-\
ik Al/Fepillared clay catalyst HO, .,
:l.lﬂfhnmﬂmﬁn ters z J/“'m GOAL: Minimize DOC and Color

| Drinking water
Sl Y C,P-Ext-PILC)* :

L) I, ], Synthetic model of NOM
Catalyst

Number of runs: 10
Experimental factors: 2 Type of Desing: Factorial 22 —l

Experimental design: Central Composite

Hydrogen Peroxide )
dose (%): Catalyst concentration l J

25.0 - 100.0 (g/dm3): 0.5 - 6.0

Responses: 3 Number of
| Non-controlable variables | blocks: 1
‘ l
pH
6.0-9.0

NOM mineralization (TOC removal %)

NOM Removal (%) (color)
Temperature of reaction (T,)

(°C): 5.0 - 25.0 [H,0, ]; (%) (Spectrophotometric)

Starting NOM concentration [NOM],
TOC (mg C/dm?3): 2.0 - 20.0

Reaction time: 180 min
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-lFe-PILC: Statistical optimization in NOM removal for dri-
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Table 5. Combining factor levels to maximize desired
response

H,0, Dose | [C,P-Ext-PILC] Response

LU (Stoich. %) (g/dm?) Optimal (%)

NOM mineralization
TOC removal (%) 100 6,0 53.4

O 64 6.0 68.3

Decolourization (%)
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l/VPO < AlFe-PILC: Statistical optimization in NOM removal for drinking Watell

Desirability: NOM decoulorization + [H,0, ]; + NOM mineralization
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—m—Catalyst —0— Hydrogen peroxide —»— Catalytic test NOM
Decolorization =+ == « 1 TOC Removal
[C,-PILC]: 1.3 g/L, Reaction time: 180 minutes, Temperature: 8.5
6 0 g/de °C, pH: 7.2. Blanks: [C,-PILC]: 5.2 g/L, Reaction time: 180 minutes,

[HZOZ ]d optimal =46.21 %

Temperature: 25 °C, pH: 7.0 1
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