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Abstract

Four new donor-pi-acceptor organic dyes (YF01-04), containing naphthalene-substituted amines as an
electron donor and cyanoacrylic acid as an electron acceptor, were designed and synthesized, and
their photophysical properties and dye-sensitized solar cells (DSCs) performances were characterized.
Dyes YF02 and YFO04, with 2,6-disubstituted naphthalene frameworks, were superior than their analog
dyes YF03 and YF01, having 1,2-disubstituted naphthalene moiety, in incident-photo-to-current
conversion efficiency (IPCE) and total solar-to-electric conversion efficiency (eta). The DSCs based on
YF02, comprised of diphenylamine moiety as the donor, produced the highest eta of 5.29% compared
to 4.03% of the analog dye YF04, which has pyrrolidine as the donor. Remarkably, a high open-circuit
photovoltage (V-oc) of 0.799-0.807 V was achieved in the cases of YF02-03, which have
diphenylamine-donors. To better understand the structure-property relationship for DSCs application,
molecular modelling was performed on YF01-04 and vertical electronic excitations were calculated
using long-range corrected energy functional WB97XD and CAM-B3LYP at the basis set level
DGDZVP, which were in excellent agreement with the experimental results. Moreover, the equilibrium
molecular geometries of dyes YF01-04 were calculated at the density function theory (DFT) level using
the hybrid energy functional B3LYP and basis set DGDZVP. The torsion angles (theta) between the
naphthalene moiety and diphenylamine donor in YFO2 and YF03 were more twisted than that of the
pyrrolidine-donor dyes YFO1 and YF04, precluding efficient intermolecular pi-pi charge transfer, which
translated into high V-oc. Compared to the reference dye TA-St-CA, which is based on diphenylamine
as an electron donor linked to a phenyl ring, YF02 achieved higher V-oc, which indicated that
naphthalene substituted with diphenylamine is more efficient in retarding charge recombinations.

Keywords
KeyWords Plus: HIGHLY EFFICIENT; DENSITY; UNIT; CHAIN

Author Information

Reprint Address: Akhtaruzzaman, M (reprint author)
+ Univ Malaya, Fac Sci, Dept Chem, Kuala Lumpur 50603, Malaysia.
Addresses:

+ [1]Univ Malaya, Fac Sci, Dept Chem, Kuala Lumpur 50603, Malaysia

+ [ 2] Tohoku Univ, WPI AIMR, Aoba Ku, Sendai, Miyagi 9808577, Japan

Citation Network

23 Times Cited
37 Cited References
View Related Records

A Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts

23 in All Databases

23 in Web of Science Core Collection
4 in BIOSIS Citation Index

0 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count
Last 180 Days: 0
Since 2013: 46

Learn more

Most Recent Citation

Srinivasan, Venkatesan. A combined
experimental and computational
characterization of D-pi-A dyes
containing heterocyclic electron donors
. JOURNAL OF PHOTOCHEMISTRY
AND PHOTOBIOLOGY A-
CHEMISTRY, JAN 1 2017.

View All

This record is from:
Web of Science Core Collection
- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality
of the data in this record, please
suggest a correction.

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=43&SID=3DN7UGjfKArN53ADZ6N&page=1&doc=...

12



7/18/2017 Web of Science [v.5.25] - Web of Science Core Collection Full Record
+ [3]Natl Inst Mat Sci, Photovolta Mat Unit, Tsukuba, Ibaraki 3050047, Japan

+ [4]N Carolina State Univ, Polymer & Color Chem Program, Raleigh, NC 27695 USA

— [5]King Abdulaziz Univ, Ctr Excellence Adv Mat Res, Fac Sci, Dept Chem, Jeddah 21413,
Saudi Arabia
Organization-Enhanced Name(s)
King Abdulaziz University

E-mail Addresses: akhtar@um.edu.my; tjin@m.tohoku.ac.jp; Ahmed_EI-Shafei@ncsu.edu

Funding

Grant

Funding Agency Number

World Premier International Research Center Initiative (WPI), MEXT (Japan)

Core Research for Evolutional Science and Technology (CREST) of the Japan
Science and Technology Agency

View funding text

Publisher
ROYAL SOC CHEMISTRY, THOMAS GRAHAM HOUSE, SCIENCE PARK, MILTON RD, CAMBRIDGE
CB4 OWF, CAMBS, ENGLAND

Categories / Classification
Research Areas: Chemistry; Materials Science

Web of Science Categories: Chemistry, Physical; Materials Science, Multidisciplinary

Document Information

Document Type: Article

Language: English

Accession Number: WO0S:000310721300031
ISSN: 0959-9428

Journal Information

Table of Contents: Current Contents Connect

Other Information
IDS Number: 032LW
Cited References in Web of Science Core Collection: 37

Times Cited in Web of Science Core Collection: 23

35 of 455

© 2017 CLARIVATE ANALYTICS TERMS OF USE PRIVACY POLICY FEEDBACK

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=43&SID=3DN7UGjfKArN53ADZ6N&page=1&doc=...

2/2



