
Accepted Manuscript

Photophysical Properties of Phosphorescent Elastomeric Composite Nanofibers

Mehmet D. Calisir, Musa Erol, Ali Kilic, Huseyin Avci

PII: S0143-7208(15)00389-7

DOI: 10.1016/j.dyepig.2015.09.036

Reference: DYPI 4953

To appear in: Dyes and Pigments

Received Date: 7 August 2015

Revised Date: 27 September 2015

Accepted Date: 30 September 2015

Please cite this article as: Calisir MD, Erol M, Kilic A, Avci H, Photophysical Properties of
Phosphorescent Elastomeric Composite Nanofibers, Dyes and Pigments (2015), doi: 10.1016/
j.dyepig.2015.09.036.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.dyepig.2015.09.036


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

 

 

Photophysical Properties of Phosphorescent Elastomeric Composite Nanofibers 

 

Mehmet D. Calisir a,b Musa Erol a,c , Ali Kilic a,*, and Huseyin Avci d 

a TEMAG Labs, Istanbul Technical University, Istanbul 34437, Turkey 
bMaterial Science and Nanotechnology Engineering RTE University, Rize 53100, Turkey 

c Nevsehir Haci Bektas Veli  University, Nevsehir 50300, Turkey 
dMetallurgical and Materials Engineering, Eskisehir Osmangazi University, Eskisehir 26480, Turkey 

 

*Corresponding author.  

TEMAG Laboratories, Istanbul Technical University, Inonu Caddesi, No: 65 Gumussuyu (34437) - Beyoglu, 

ISTANBUL 

E-mail address: alikilic@itu.edu.tr 

Abstract 

Phosphorescent elastomeric nanofibers were successfully prepared via electrospinning technique. Thermoplastic polyurethane 

(TPU) was used as carrier polymer, where copper doped zinc sulfide (ZnS:Cu) phosphorescent nanoparticles were 

incorporated at 0.5-2.0% concentrations. Scanning electron microscopy (SEM) analysis showed that particles were mostly 

embedded within TPU nanofibers. Average diameter of the neat TPU nanofibers was found to be around 246±100 nm, which 

nearly doubled for 2.0% ZnS:Cu/TPU nanofibers. Optical properties of the nanofibers were analyzed via fluorescent 

spectrofluorophotometer. Fluorescence emission maximums around 460, 490, 515 and 530 nm were assigned to TPU, whereas 

phosphorescent emission obtained at wavelength 515 nm was due to ZnS:Cu particles.  Elastomeric nanofibers might be 

stretched up to 30% of their initial length without deforming web structure, which is thought to be important for practical textile 

applications. Interestingly stretching up to 20% resulted with increase in photoluminescence (PL) lifetime and intensity which 

might be due to lesser shielding by carrier polymer. 
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1. Introduction 

Zinc sulfide (ZnS), is one of the IIb-VIb wide band-gap semiconductor compounds with a direct band gap of 3.72 eV and 3.77 

eV for cubic zinc blend (ZB) and hexagonal wurtzite (WZ) structures, respectively [1-2]. Compared to other chalcogenides 

such as ZnSe, ZnS is chemically stable which is important for long term photoluminescence (PL) applications [3]. Transition 

metal and rare earth ions have been incorporated into ZnS and according to dopant type and concentration, ZnS based 

phosphorescence materials may exhibit different optical properties. For example undoped ZnS shows blue emission, whereas 
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