Summary

Resumen

Resum

Table des Matiéres

Contents

1

Social Context

131 InErodochion: ooceammn s o e e
1.2 Current Energy Matrix . . ... .. ..

Contents

X
xiii
XVil

WXl

1.3 Human and Environmental Consequences of Energy Consumption
1.4 Reducing Carbon Dioxide Emissions to Net Zero by 2050

PO EIEES o i wrs st oy 5% GG i

State of Art

231 Introduction: . -ooooomn vy wm o e

2.2 Photocatalysis . . . . .
2.3 Porous Chalcogenide Materlala

2.4 Photocatalytic Applications . . . . ..
25 Conclusions . ... ...........
REETONIEES o o wonr o wos B0 ©% G55 dihs

Thesis Objectives

117



Contents

4 |ZM-5 and ITQ-75 Materials: Screening Synthesis Conditions 121

1 Introleetion: . s o S5 s Bk s amieaien i e Sl e SR 123
4.2 Synthesis of IZM-5 Material. 1,3-Bis(4-piperidyl)propane (Ci3Ha5N4)
-Compound AasSDA . . .. ... ... ... 123

4.3 Synthesis of ITQ-75. Aromatic Compounds as SDA . . . . .. 146
A4 SDA free symdhesis o oo oo oo oo e wreiies w0 a0 a0 e 150
AR Conclusions oo oo b 0 B S0 Sheibamiuai i e B e 4 164
LD R R R L R i S ) S e C 165

5 Materials Modification 160
5.1 Adjusting Interaction with UV-Vis Radiation . . . . . . ... .. 171
5.2 Accessibility Increase . . . .. .. oL Lo 212
B CONCIIEIONS & - sos son s o oos e aosbusus R 5% 555 i § 250
BEIETRMOES oo oy 3o o2 B 200 E8 o womoleldriuen WY BB SN B 2 2RO

6 Photocatalytic Performance 267
6.1 CO; Photoreduction Reaction . . . . . .. . .. .. i o on s 260
6.2 Photocatalytic Water Splitting . . . . . ... ... .. ..... 270
B3 Conelasions - 50 s B b DG SheneEnEm s B o S 308
References . . . . . . . . . . .. .. 310
General Conclusions and Future Perspectives 315

A Experimental Methodology 321
Al Reagents . . . . . . . . e 323
A.2 Material Synthesis . . . . .. .. .. Lo 326
A.3 Material’s Post-Modification . . . . .. . ... .......... 328
A.4 Matenal Characterization . . ... .. ........0:0. ... 332
B Photocatalybic Tests: . o0 i s Sranie e o0 298 9% B 4 340
TS R e e g L R R R e S 1) S e C 346

E Material Synthesis 349
E.1 Madifications to the initial procedure evaluated . . . . . . . .. 350
B.2 Addiction of Saccharideand Dopants . . . . . ... .. ... .. 356

C IZM-5 Diffraction Pattern 359
D Optical Band Gap Determination 365
D.1 Isolated Compounds . . . .. .. ... . ... ... ... ..., 367
2 IEMER B 00 .. o s o wo eopimsir s s 559 856 abu 373
B3 BEUETE vvnuey wos aon iy 5w D9 G0N conlaiIne AN RIS SDY B 300

b A



Contents

Thermogravimetry

B [EMESEITRETE . v s s mw wm s@ |
EZ IIETE o oo so wwewnminmms gos 2% 46 s o |

FESEM Images and Crystal Size Determination

EE IRQLTH oo w0 s oo copamneinm une 302 &% 05 09 4

Photocatalytic Water Splitting Results
G.1 Modeling Details

2.2 Error Determination . . ... oL 0 e v si

G.3 IZM-5 & ITQ-76

GA ITQTS . . .

List of Figures and Tables

HEVI



