Home > ETDS > Doctoral Dissertations 2014-current > 164 < Previous Next >

Doctoral Dissertations 2014-current

Off-campus UMass Amherst users: To download campus access dissertations, please use the following

link to log into our proxy server with your UMass Amherst user name and password.

Non-UMass Amherst users: Please talk to your librarian about requesting this dissertation through

interlibrary loan.

Dissertations that have an embargo placed on them will not be available to anyone until the embargo

expires.

On the Assembly of Functionalized CdSe
Nanorods

Download

SHARE
Sirinya Chantarak, University of Massachusetts - Amherst

Document Type
Campus-Only Access for Five (5) Years

Degree Name
Doctor of Philosophy (PhD)

Degree Program
Polymer Science and Engineering

Year Degree Awarded
Fall 2014

First Advisor
Todd S. Emrick

Second Advisor
Thomas P. Russell

Keywords
CdSe, nanorods, vertical alignment, hybrid solar cells, P3HT

Subject Categories
Physical Chemistry | Polymer Chemistry

Abstract

High aspect ratio (AR) CdSe nanorods (NRs) of well-defined sizes were
synthesized to optimize the geometries of photovoltaic devices made from
these nanorods. Long-range ordering of hexagonal arrays of high AR NRs
is achieved by a combination of controlled solvent evaporation and the
use of an applied electric field. Regioregular P3HT chains and
oligothiophene were functionalized with ligating end-groups to provide
contact to the NRs. Vertically oriented assemblies of CdSe NRs
functionalized with terthiophene and polythiophene are also obtained.
Hexagonal arrays of these nanocomposites were characterized by
transmission electron microscopy (TEM). Three types of polythiophenes:
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poly(3-hexylthiol thiophene), poly(3-hexylamine thiophene), and poly(3-
hexylphosphonate thiophene) with thiol, amine, and phosphonate
functional groups, were synthesized to anchor to the NRs. This led to a
thin layer of p-type conducting polymer covering tips of the n-type
inorganic NRs forming end-to-end assembly. Ternary nanocomposites of
CdSe-polythiophene-graphene were obtained via n- n stacking. These
oriented CdSe NRs-polythiophenes nanocomposites have potential
applications in organic-inorganic hybrid bulk heterojunction photovoltaic
devices.
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