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The e hnogy of Comvartng sou snergy 10 sl Ca ey for e ure energy
RACUITES B AN FERCANE TERANTh aree wOridende  Laiortunately Thers reman some
halenges regardng Be ofcent and con! efectveness of T adundant resewalbie

Dys-samiiond sclar cof (DSSC) ham recenrty peretaied resesach and Sevepment
res Of rerwwadie energy €1D0OME 8% 8 DromERng CONCeET 8N L atermalve power
sourte DSSC offers sdvaniages of D BOACE0ON COSL eRsy Preparston methods and
M TRCOMDINAECN DA M1 e e of The semconductr I the DSSC device »
marady 1 conduct B INecied maprty Charpe camens [1.0] ehie he minorty carmens e
camed by B sectoye 14

B O revew e presert an overvew o what are Dyssenalized somr cels
(OSSC),. how 20 DESC work princpally and shat can e used as sensitzen in DSSC
We ano Sncms Be adveriapes of OSSC Fowly we presert our vew 00 Nture
ProSpects 1 e JeveOOmeT of STENNEC BNAOgU Of vepetadie Gves B3 Lenallen N
D&SCa

Dys-sersioad solr cols (ae caled Oritrel soler cols | arw e Jyo-seralned
Sanum donde (TO,) phoemcrochemcsl cols Tal Srecty convert sol snergy ©

-

1570 First aempts 10 constnet DSCC

1588 Geaels team tests D frs! Gye-sansied MesOsCop TRanum oude
matersl on solar cols

1991 Gratzels landmark Nature pager on dye-senstized soly cols is pubished

2000 Mass producton of OSCC begims

n TObased dye-sensiiled nanocrystaline solar cells, aficiencies of up o 11N have
been obtained using Ry dyes Dut the imited availatity of these dyes opether with thes
undesiradie eovonmental impact have d 10 the search for cheaper and safer orpanc
basec dyes [1 4)

Pants and bectena caphure solar energy Using porphyrin-dased chromophores for
convering 1 indo chemical energy The abily 1o modfy and tune the pholophysicel
propertes of synthetic porpinming via Me Infroduction of specific subsituents has led to
e design and understanding of numerous pOrpiynn phONK assembles whch mimic
photosyntnedic SOl energy TANsAUCTOn Dy comverting solar enecgy into chemicel
potental In D 100m of longdved chame separation [1.5]
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How 90 Dy work?

* Bunight energy (photostectnc affect) st dyo molecules, OXCRNg electrons

* The exciied slectrons move Svough B conduction band of TIOZ p 1o e conductng plate
Flow of slect'cty s nitated

* The dyw & fegeoersied by e lodde molecule ghving up One Of B3 electrons 10 form triodide
(OGaton ceouy)

* The Tiodde momcule & reduced back 1 0dGe Dy an election af graghite conductng plate

Figurs 1 Dyes extacied Som shioroghyis. arthocysnne. Detalaing s+ tamtercids erhdang
ol Govetng B ety vialie part of Pe sectumagratic spectium. I e e are B0 Ahown

Mo potaes of B Jpes D 3 of ehioropin/l 8, CYRns ANOCYRNN | Detare
mnnmtmzl 3

Natural dyes and their organc dertvalves are ideal candidates for emaronmeatally
fnendly solar colls, wince they are non-toxic, low i cost renewable and abundant Thus
he possBaity 10 achieve solar anergy Conversion exploting natural dyes has been lwgely
rvestigaled, sugeestng a theap and simple approach based on the chemical and
physical processing of these dyos, avosang ary hazardous wasio by-products
In particular, vegetable dyes can be easdy extiacted from fMal leaves. fowers and a'gas
soe Figwe 1 and used In DSSCs

DSSCs can te considersd an altamative 10 other PV lechnologies. Among many
dfferent sonsfizers used. & would be beneficial 10 use vegelabie dyes because they are
more abundant, cheaper and oco-Mendly with respect 10 synthetc metalcompkres
and'or orpanic dyes. the efficiency of DSSCs sensitized Dy vegotabie dyes is sifl lower
than hat achieved by the syntheSic dyos. The highest efficiency of DSSCs desed on
vegelable Cye extracts. as repocted in Figure 2. 1s still lower than 5% for chiorophy®
based DSSC. Nevertheless, chiorophy®s as sensitizers ar 0ss expensive than synthetc
organic dyes. Thus, In terms of porformance/cost ratio, some vegetable-based DSSC,
Sch a8 those sensfized with chiorophyll have a potential acvastage over synthedc
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Figure 2. Progressing sckar energy converniion afficency of yegetabie dye tased DS5Cs Pom

1997 1o 2014

* Dye sensiized sol celt show similar performance undet feal ife working condtions

= DSSC capture power in low Ight of even rainy condtions.

* They are low In cost, and can work on 8 troad scale

+ Grootzel cols 00 hot require & large setp 10 manufacturs. woukd be considerably less
expensive than standand sBcon solar ced designs

* DSSC are machancaly rodust and can be engineered rto flextio sheets They aiso
TOQUre NO Protecton from minee elements such as tree stkes of hal

* DSSC can be prepared on flactie, nonfraghe and Ight welgh! subsirates such as.
metal shoets o plastc fols
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20 Mar 2020 (Fri) A 4:30pm - 6:00pm
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B 9:00am — 1:00pm
21 Mar 2020 (Sat) C 1:00pm - 5:00pm
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