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Obnoviljivi izvori energije

» Znacajna energetska sigurnost,
eckonomske koristi, smanjeno
zagadenje Zivotne sredine 1
poboljSano zdravlje stanovniStva * TidalosTw _

@ Wave 02-2Tw O consumption

Solar 23,000 TW

(power demand of 16 TW) 900 TW-yr

@ Geothermal 0.3-2Tw

» Mogucnosti solarne energije su -~
OgI‘Omne. Q Biomass 2-6Tw

o Wind

Perez et al., SHC Sol. Updat. 50 (2009)



Fotonaponski uredaji

Fotonaponski uredaji generiSu elektricnu energiju kada se obasjavaju
fotonima. Sve dok se uredaj osvetljava, generisace elektricnu energiju.

» Proizvodnja uobicajenih silicijumskih solarnih ¢elija je skupa.
» Naucnici konstantno traze jeftinije alternative.

» Otkri¢e provodnih polimera
» P3HT:PCBM solarne ¢elije —

najpoznatije polimerne

The Nobel Prize in
Chemistry 2000

bulk heterojunction solarne Celijje.

Alan ). Heeger Alan G. MacDiarmid Hideki Shirakawa
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3
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MoSI| nanozice
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Parametri solarne celije

Faktor popunjenosti

FF=Hmp «Vimp /[lsc*Vioc

Efikasnost

PCE=Plmp /Plin =/mp *

Vimp /Plin

Spoljasnja kvantna efikasnost (EQE) — broj naelektrisanja podeljen brojem
fotona koji padaju na solarnu celiju na odredenoj talasnoj duzini
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Priprema | karakterizacija solarnih
celija
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Aluminium

MoSI nanozice u aktivng,. FFs=Ss
sloju =

Glass
RR296% , _RR296% , _RR=91-94%
—~~ / L
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Bl o spseetmpiais . 5 % . = S .
= R bt 1:1 ratio O = 1:0.6 ratio 8 == 1:0.6 ratio
O A " 1 N 1 . 1 N 1 " 5 " 1 . 1 . 1 N 1 " 1 "
900 01 02 03 04 05 06 0.0 0.1 02 03 04 05 %0 0.1 02 03 04 05 06
Voltage(V) Voltage(V) Voltage(V)
Maximum
P3HT:PCBM P3HT ) Mos! Average
. . . . Technique content
(weight ratio)  regioregularity (Wt %) Vo (V) FF (%) Jo (mA/cm2) PCE (%) PCE (%)
1:1 96% or greater Spin coat 0 0.54 48.9 6.29 1.65 1.57+0.1 3 52(y
1:1 96% or greater Spin coat 1 0.57 52.3 8.89 2.63 2.40£0.2 0
1:0.6 96% or greater Spin coat 0 0.47 39.2 6.78 1.24 1.07+0.1 0
. 51%
1:0.6 96% or greater Spin coat 1.25 0.48 50.9 6.99 1.71 1.62+0.1
1:0.6 91-94% Spin coat 0 0.56 45.1 8 1.99 1.85+0.2 ﬁlz%
1:0.6 91-94% Spin coat 1.25 0.57 49.5 8.3 2.32 2.07+0.2
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Celi¢ et al, Synth. Met. 212 (2016)
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MoSI| nanozice na
aktivnom sloju
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P3HT:PCBM Maximum Average
(weight Technique MoSI on
1 T 0, 2 [)
ratio) regioregularity top Vo (V) FF (%) J.(mA/cm?2)  PCE (%) PCE (%)
Doctor
1:0.7 blade No 0.55 71.1 6.33 2.49 2.38+0.04
Doctor 4'2%
1:0.7 blade Yes 0.55 69 6.67 2.53 2.48+0.04

Celi¢ et al
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MoSI| nanozice u PEDOT:PSS
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Voltage (V) Potrebno je optimizovati
MosSI Maximum Average
P3HT:PCBM P3HT Technique  content J (mA/
. o o o 0, sC 0,
(weight ratio)  regioregularity (Wt%) VolV) FF (%) m?) PCE(%) | pcE (%)
Spin
1:.0.7 91-94% — 0 0.6 58.2 6.56 2.30 2.17+0.1
Spin
1:.0.7 91-94% coated 0.4 0.59 59.0 6.64 2.29 2.08+0.1
Spin
1:.0.7 91-94% — 2 0.58 56.6 6.46 2.11 1.90+0.1
Spin
1:0.7 91-94% coated 4 0.59 58.6 7.08 2.46 2.3410.1
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Raspodela MoSI| nanozica

Drop casted
disperzija )

Poprecni
presek
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R3HT, — P3HT sa RR 91-94%

Utlcaj reg |Oreg U Iarn OStpHTb— P3HT sa RR ve¢om od 96%
P3HT

regioregular @ electrons

regiorandom @ holes

a) P3HT, :PCBM:MoSI hrapavost: 5.30.4 nm

6 eV

. ITO PEDOT: P3HT = MoSI = PCBM . Al

b) P3HT,:PCBM:MoSI Hrapavost: 0.89+0.13-1.3+0.5 nm PSS
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Uticaj MoSI nanozica na

kristalinichost
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2 2
g ﬁ/\ p %
s e
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@ =
: v 4
E 5
o =
P4
Jc
N VA . . . . . P3HT 196.7 21.1 239.4 26.0 13.2
150 160 170 180 190 200 210 220 230 240 2! 50 100 150 200 250
Temperature(®C) Temperature (°C) P3HT + 0.5% MoSI 199.7 20.9 237.8 25.3 11.9
i P3HT +49 : 2 4.6 10.0
Majki¢ et al., Sol. Energy Mater. Sol. Cells. 127 (2014) HiisMestt al., C3Mgos. PARB Eng. 28672014 .
P3HT +1.5% MoSI 200.5 21.1 237.5 25.1 10.8
P3HT + 3% MoSI| 201.1 20.8 237.6 247 105



Merenje pokretljivosti
naelektrisanja

U=dT2 /r*Vbias
10 Electrodes
= Laser
- M holes P3HT:PCBM:MoS| pulse
r O holes P3HT:PCBM
m
' - - O Oscilloscope
g - [ O ®
= o
5 o o O Vbias
& g Dielectric substrate
OO Y "
S ®
001 L 1 1 1 L 1 n 1 n 1
10 20 30 40 50 60
V,/L(kV/cm)
Charge mobility (cm?/Vs) holes electrons 2.5 puta veca
P3HT:PCBM:MoSI 7.2+0.3x10* 0.48+0.03x10~* $upljina
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Rezonanthna Ramanova
spektroskopija i
skeniranje fotostruje (RRPI)
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Zakljucak

» Dodavanje MoSl nanozica u P3HT:PCBM aktivni sloj relativho povecava
PCE do 52 %.

» Regioregularnost P3HT-a uti¢e na povecanje PCE.
» Pokretljivost Supljina u uzorcima sa MoSl nanoZicama je 2.5 puta veca.
» RRPI ukazuje na vaznu ulogu MoSI nanozica u transportu naelektrisanja.

» Potrebna dalja optimizacija.
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Hvala na paznji!



