Maza izméra TiO2 anataza nanodalinu izmantoSanas energijas joma
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Misdienas aizvien lielaks akcents tiek likts uz atjaunojamiem energijas
iegiiSanas veidiem, tom&r nemot v&ra to nepastavibu, ir nepiecieSamiba péc energijas
uzglabaSanas, ko var nodro$inat izmantojot Udenradi, kas tiek iegiits atsaistitas
elektrolizes laika.

Darba gaita tika sintez&tas mazas TiO2 nanodalinas izmantojot sola-géla metodi,
kas tika dispergétas DMF. Nanodalinas tika analiz&tas izmantojot XRD, TEM, Ramana
spektroskopiju un XPS. Elektrodi tika pagatavoti sajaucot TiO, suspensiju ar CB un
PVDF skidumu, ar kuru tika impregnéts oglekla filcs. TiO2 dalinas ar un bez
virmaktivas vielas slana tika salidzinatas ar TiO> references paraugu -Aeroxide® P25.
Elektrokimiskas 1pasibas tika noteiktas izmantojot CVP, EIS un hronopotenciometriju
ar uzlades stravu 10mA.

Skaba vide virsmaktivajai vielai ir loti liela ietekme uz TiO2 kapacitati. Bez
virsmaktivas vielas TiO2 kapacitate pieaug par 50 % un ir 166,68 F/g, salidzinot ar
118,03 F/g. Sarmaina vide, $1 starpiba nav tik izteikta. Salidzinot ar P25, tira TiO2
kapacitate skaba vidg ir palielinajusies 2,4 reizes. Faktori, kas ietekmé& So kapacitates
pieaugumu, ir nelielais dalinu izm@rs un rutila fazes neesamiba, kam ir zemaka
gravimetriska kapacitate. Hronopotenciometrija fiksétie cikla laiki ir stabili un
ievérojami nemainas visu 1000 ciklu laika.

Use of ultra-small TiO2 anatase nanoparticles in energy application

Mairis lesalnieks', Martin§ Vanags®, Andris Sutka®
YInstitute Materials and Surface Engineering, Riga Technical University

Recently, a lot of emphasis has been placed on renewable ways of obtaining
electricity, however, taking into account their volatility, there is a need for energy
storage. One way is to use hydrogen as storage medium via decoupled electrolysis.

Ultra-small titanium dioxide nanoparticles were produced using sol-gel method
and dispersed in DMF with concentration of 100 g/l. Nanoparticles were analyzed using
XRD, TEM, Raman spectroscopy and XPS. Electrodes were produced by mixing TiO>
suspension with CB and PVDF and impregnating prepared suspension in carbon felt.
Both pure TiO2 and TiO. with surfactant layer were analyzed and compared to TiO>
standard- Aeroxide® P25. Electrochemical performance for TiO. electrodes were
analyzed using CVP, EIS and chronopotentiometry, with charging current 10 mA.

Surfactant has a significant role in TiO2 capacity in acidic condition. Without
surfactant TiO> capacity increases by 50 % and is 166.68 F/g compared to 118.03 F/g.
In alkaline condition, difference can’t be observed. In comparison with P25 pure TiO>
capacity is increased by 2.4 times in acidic conditions. Major factors for this difference
are particle size and presence of rutile crystal phase which has lower gravimetric
capacity. Cycle times haven’t signifyingly changed even after 1000 cycles.
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