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/ Though Dye Sensitized Photocatalysis (DSP) is a rapidly expanding fl@l\ [mproved Self-Assembly Procedure S:Jrface
of research in green chemistry, its applications are limited, which is in part ,
due to the cost-prohibitive nature of the methods currently available. The , i
complex synthetic schemes require skilled chemists and a significant time i T on i
investment to synthesize, characterize and isolate the catalysts used. N/ \ i
To simplify the process, and decrease costs, we propose to test if pre- [T — O i
anchoring of the axial ligand of a H, generating catalyst to TiO, will allow \&/ \J i
katalyst self-assembly on the surface. / Stir 30min Wash pellet Add catalyst precursor |
- Literature Self-Assembly Procedure oMo Isonicotinic Acid i Phosphonic Acid
Research Questions y R :
A lO\N/I Amount i Amount
’ ™ Ot O Substance used (g) | Cost(S) i Substance used (g) | Cost (S)
1) Can we optimize iso-nicotinic acid (ISO) loading to maximize s ALobalt Precursor Tio, 0.1 0.00028 | TiO, 0.1 0.00028
catalyst self-assembly on TiO,? g SO 0.000025 4.13E-08 | SO 0 0
_ S _ _ Ilsonicotinic Acid ' ' :
2) Is this method a significantly cheaper alternative to anchoring o Co(dmg),Cl, 0.00436 0.12 {|Co(dmg).Cl; 0.054 1.51
a pre-assembled cobaloxime (Co(dmg),(ISO)CI)? * | iPhosphonlc Aci Q Phosphonic acid 0 0 : Phosphonic acid 0.024 6.76
\ / Stir 5min 40° C for 1hr SlOle precipitate Wash Mix with T|02 COP@TIOZ o—g o Cost per 100mg - 0.0012 i Cost per 100mg - 1.3
Cost per umol H, -| 2.70E-05 | Cost per umol H, - 0.011
Results a |
Optimized | Literature

 E{OH [2.5mM] 1SO Isnglal_ Solution [2.5mM] Intial Solution [2.5mM]
——30min min — 2.5mM

06 - 064 —1hr ——— 0.25mM
0.6 - —2hr

MeOH [2.5mM] ISO
—30min

Conclusions

The pre-anchoring of Isonicotinic acid to TiO, and
allowing Co(dmg),Cl, to self-anchor is effective and is a
significantly cheaper alternative to anchoring a pre-
assembled of Co(dmg),(ISO)CI. This method decreases the
total material cost to produce a micromole of hydrogen
gas 400-fold.

Green energy will continue to be an unsolved problem if
oo = - it cannot become affordable. This work demonstrates a
R thz(iom) = 0260 20 20290 300 creative strategy to minimize costs while maintaining the

: similar efficiency.
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) Stir Time (hr) Average (hmol/mg TiO,) Std Dev % Loaded
Solvent Amount Loaded (nmol/mg TiO,) Std Dev % Loaded ( ; ge g88 723 c 76 X 35 04% Concentration (mM) Average nmol/mg TiO, Loaded Standard Deviation
EtOH 109.51 6.45 43.84% 1 96.07 12.06 38.75% 0.25 21.94 0.05
MeOH 49.17 7.09 19.76%‘ 0.5 49.17 7.09 19.76% 2.5 88.70 5'76.
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