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Effect of Water Absorption on impact strength of synthetic fibers with
Epoxy-unsaturated polyester blends

Balkees M. Dheya, Mustafa H. Ameen*
Department of Application Science, Material, University of Technology, Baghdad, Iraq

Abstract

In this study a composite materials were prepared containing matrix of polymer
blend (Epoxy (EP) 90% + unsaturated polyester (UPS) 10%), (Epoxy (EP) 80% +
unsaturated polyester (UPS) 20%), reinforced with Kevlar (K) or, and iron woven
(Fe) with one value of volume fraction (30) %. This composite are from: (EP 90%,
UPE 10% +K), (EP 90%, UPE 10% +K+Fe), (EP 80%, UPE 20% +K), (EP 80%,
UPE 20% +K-+Fe). All samples were prepared using hand layup method and then
impact test was done in both normal condition and after immersion in tap water for
the same period time (eight weeks) also diffusion test was done for period's time
(three months). The results showed that had been effected differently after
immersion, but specimen (EP80%+UPS20%+K+Fe) had superior values of impact
strength in normal condition and after immersion in tap water also diffusion test that
the binary blend, EP (80%) +UPE (20%) reinforced with Kevlar and iron woven
gives a highest values of diffusivity in the tap water.

Keywords: Epoxy, unsaturated polyester, Kevlar woven, iron woven, impact

strength.
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Hybrid p-Au@PbI2/n-Si heterojunction photodetector prepared by
pulsed laser ablation in liquid

Ali M. Mousa, Raid A. Ismail”, Mustafa H. Amin
Department of Applied Science, University of Technology, Baghdad, Iragq

ARTICLE INFO ABSTRACT

Keywords: In this study, a hybrid Au@Pbl,/Si heterojunction photodetector was prepared by laser ablation

Hybrid in liquid technique at different number laser pulses. The electrical properties of Au@Pbl,/Si

Core/shell heterojunction were measured as a function of the number of laser pulses. The dark current-

Pbi2, voltage characteristics showed that fabricated heterojunctions exhibited rectification properties

mﬁ;’;ﬂ and the largest value of rectification factor at 5 V bias was "35 for heterojunction prepared at 100

Figures of merit laser pulses. Hall effect measurements reveal that all synthesized Au@Pbl, have p-type con-
duction and its Hall mobility decreases as the number of laser pulses increase. The ideality factor
and the turn-on voltage of heterojunctions were determined as a function of the number of laser
pulses, Capacitance-voltage characteristics of the heterojunctions confirm that all the hetero-
junctions are abrupt and the value of built-in-potential was ranged from 0.3 to 0.8V depending
on the number of laser pulses. The effect of the number of laser pulses on the figures of merit of
the hybrid Au@Pbl,/Si heterojunction photodetector namely; responsivity, external quantum
efficiency, detectivity and minority carrier lifetime was studied. The responsivity of the photo-
detector shows a presence of two response peaks located at visible and near-infrared regions
which are related to the absorption edge of Au@Pbl, nanoparticles and bulk silicon. The energy
band diagram of hybrid Au@Pbl, nanocomposite under illumination condition prepared at 100
laser pulses was constructed.

1. Introduction

Preparation of metal-semiconductor of core-shell structure nanoparticles has drawn attention due to the excellent optical,
structural and physical properties which serve new applications of great interest [1-5]. Metallic and semiconductor nanostructures
have been investigated extensively for optical absorption enhancement effect by employing the semiconducting material as nano-
shells with dispersed metal core [6,7]. For this purpose, the reported data were focused on the metal or surface plasmon induced local
field enhancements [8-10]. The energy transfer from semiconducting material to a noble metal or from noble metal to a semi-
conductor when the surface plasmon energy (SPE) of noble metals matches with the emitted photon energy of the surrounding [11].
Many methods used to synthesize noble metal- semiconductor core/shell structure, for instance, hydrothermal technique [12], or-
ganometalic method [13] and laser ablation in liquid [14]. Laser ablation techniques may be done in vacuum or gas or and in the
liquid environment [15]. Laser ablation in liquid PLAL technique is fast, cost-effective, no vacuum needed, it produces high purity
materials, preserve the stoichiometry of the ablated material, and particle size-controlling [16-19]. Pbl; is a p-type semiconducting
material with a direct band gap of 2.4 eV at room temperature. Due to its superior properties, nanostructured Pbl; film has been used

* Corresponding author.
E-mail address: raidismail@yahoo.com (R.A. Ismail).

https://doi.org/10.1016/j.ijle0.2019.02.153
Received 23 January 2019; Accepted 26 February 2019
0030-4026/ © 2019 Elsevier GmbH. All rights reserved.




High performance Pbl: /p-Si photodetector prepared by pulsed laser ablation

in ethanol

Raid A. Ismail, Ali M. Mousa, Mustafa H. Amin*

Department of Applied Science, University of Technology, Baghdad, Iraq

Abstract

In this paper, simple and cost-effective lead iodide Pbl> nanoparticles NPs /Si photodetector
prepared by pulsed Nd-YAG laser ablation of Pbl; target in ethanol without using catalyst was
demonstrated. The figures of merit FOM of photodetector were investigated at room temperature.
The electrical properties showed that the I-V characteristics of photodetector exhibited
rectification behavior with rectification factor of 20 at - 10 to + 10V bias. The ideality factor was
estimated from diode equation and found to be 4.5. The on/off ratio of photodetector was around
31,0 at 10V. Responsivity results showed presence of two peaks of response , the first located at
visible region (640 nm) due to absorption edge of Pbl> NPs, while the second peak was appeared
at near infra-red region (800 nm) due to absorption of silicon substrate with corresponding
responsivity of 0.21 A/W and 0.23A/W, respectively. The values of responsivity at visible and

near infrared are comparable to those of commercial silicon photodiodes.

1. Introduction

Nanostructured lead iodide Pbl; is considering an attractive layered semiconducting material (I-
Pb-I) due to its superior optical and electrical properties. It has intrinsic band gap of about (2.3 -
2.6) eV [1-4.] Lead iodide has been used widely in many applications like nuclear and optical
radiation detectors, x-ray imaging, photograph emulsion, and perovskite solar cell [5-7]. Many
data have been reported on studying the electrical properties, photoluminescence, Raman
scattering, electroluminescence, and electronic relaxation dynamic of the Pbl, nanoparticle [8-9].
Different methods were used to synthesis Pbl; nanoparticle for instance thermal evaporation,
chemical solution, pulsed laser deposition, chemical vapor deposition, and pulsed laser ablation in

liquid (PLAL) [8,10-13]. Laser ablation of Pbl. in liquid has been draw attention due to its
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Synthesis of hybrid Au@Pbl: core-shell nanoparticles by pulsed laser
ablation in ethanol

Raid A. Ismail, Ali M. Mousa, Mustafa H. Amin

Department of Applied Science, University of Technology, Baghdad, Iraq

Abstract

Here we proposed for the first time laser ablation in liquid synthesis of hybrid Au@Pbl>
core-shell nanoparticles without using catalyst. The effect of number of laser pulses on the
structural, morphological and optical properties of Au@Pbl, core-shell nanoparticles was
studied. XRD results showed presence of mixed hexagonal polycrystalline Pbl. (2H-Pbl>
and 4H-Pblz) and cubic polycrystalline Au phases. Increasing the number of laser pulses
leads to increasing the optical absorption and the optical band gap for Au@Pbl; core-shell
was decreased from 3.3 to 3.1eV as number of laser pulses increases from 100 to 200
pulses. TEM investigation revealed formation of Au@Pbl: core-shell structure of spherical
shape nanoparticles and the shell thickness (Pbl; nanoparticles) was increased with
increasing the number of laser pulses. The photoluminescence data of Au@Pbl, core-shell
showed an emission band-to-band broad peak at 343nm with intensity lower than that of
Pbl> nanoparticles. Four vibration modes were found in Raman spectra and the maximum

intensity was noticed for Au@Pbl, core-shell prepared at 100 laser pulses.
Keywords: Au@Pbl; Nanoparticles; Core-shell; Laser ablation; Hybrid
1. Introduction

Core-shell nanocomposite have attracted extensive attention in recent years, this structure
offers superior structural, optical, chemical, photocatalytic, and physical properties [1-7].
Core-shell nanoparticles structures have a strong coupling exciton effect between the
surface plasmon resonance (SPR) of the noble metal (core) and the excitons of the
semiconductors (shell) [8,9]. In such structure, the core metal nanoparticles are well
protected by shell against effect of adsorption, agglomeration and chemical poisoning or
oxidation [10-13]. Lead iodide Pbl: is a semiconducting material has an intrinsic band gap
of 2.4 €V at 300 K with hexagonal layered crystalline structure. It is a promising material

for many potential applications such as perovskite solar cells, X-ray and y-ray detector, and

optical detectors [14-17]. In perovskite solar cells, the properties of Pbl> play a major role in
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Effect of Laser Fluence on the Structural, Morphological and Optical
Properties of 2H-Pbl, Nanoparticles Prepared by Laser Ablation
in Ethanol

Raid A. Ismail’ - Ali M. Mousa’ - Mustafa H. Amin'

Received: 8 April 2018 / Accepted: 26 June 2018
© Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract

The effect of laser fluence on the optical, structural and morphological properties of PbI, nanoparticles NPs synthesized by
pulsed laser ablation in ethanol was studied. The direct optical energy gap of Pbl, NPs prepared at various laser fluences was
in the range of (3-3.3 eV) at room temperature. Three absorption peaks related to surface plasmon resonance at 337, 435
and 507 nm are observed. XRD results show that all the grown Pbl, NPs are polycrystalline in nature and the formation of
hexagonal structure 2H-polytype was observed at laser fluence of 3.6 J/cm?. The surface morphology of Pbl, NPs investigated
by SEM revealed formation of hexagonal, platelet-like and spherical NPs morphologies. TEM images showed formation of
spherical particles with size varied from 10 to 75 nm depending on the laser fluence. PL. measurement shows emission of
broad peak centered at 350 nm and increasing the laser fluence results in red shift. The Raman spectra of Pbl, NPs revealed
existence of five vibration modes situated at 74, 96,106, 169 and 213 per cm. FT-IR investigation showed a broad band at 3383
per cm indexed to symmetric stretching vibration of Pb-I clusters and band at 725 per cm related to bending mode of O-H.

Keywords Laser ablation - Pbl, - Nanoparticles - Laser fluence - Raman spectra - Photoluminescence

1 Introduction

Semiconductor NPs are attractive and promising materials
due to their unique structural, optical, and electrical proper-
ties as compared to the bulk material [1, 2]. Pbl, is one of
the important materials belongs to layered semiconductor
family and it draws attention of many researchers due to
their superior properties [3-5]. It has direct band gap in the
range of (2.3-2.6 eV) at room temperature. Pbl, has hexago-
nal structure with different polytypes such as 2H, 4H and
6H which are structurally identical layers [6, 7]. Pbl, NPs
have been used widely in many applications like nuclear
and optical radiation detectors, X-ray imaging, photograph
emulsion, and perovskite solar cell [8—10]. The particle
size and distribution are decisive parameters for any appli-
cation and the reported data showed that these parameters
are mainly depend on the preparation method [11]. Various

B4 Raid A. Ismail
raidismail @yahoo.com

Department of Applied Science, University of Technology,
Baghdad, Iraq

Published online: 28 June 2018

methods were used to synthesis Pbl, NPs such as colloidal
technique, molecular deposition, micelle solution of AOT/
H,O/n-heptane, facial hydrothermal and laser ablation
[12-16]. The reported data showed that preparation of Pbl,
NPs in water or organic solvents produces many by-products
such as I, and I3~ [17]. In micelle solution method AOT/
H,O/n-heptane, the AOT [sodium bis (2-ethyl hexyl) sul-
fosuccinate] was used as surfactant for preparing 2H-PbI,
polytype with average size of 1.5 nm [12]. Laser ablation in
liquid LAL technique is promising green technique, com-
petitive and efficient technique for synthesis nanomaterials
[18]. Compared to other methods, LAL technique is simple,
fast, cost-effective, doesn’t need catalyst and vacuum, pro-
duced high purity nanoparticles, and exhibited fair control
on particle size and distribution [19, 20]. The reported data
revealed that the laser parameters such as laser wavelength,
pulse width, laser fluence, and repetition frequency play
vital role in controlling the properties of synthesised NPs
[20-24]. In our previous study [13], we had demonstrated
the first synthesis of Pbl, NPs in methanol using Nd:YAG
laser at laser fluence of 1.8 J/cm?. Here, in this work, we
report on the effect of the laser fluence on the structural,
morphological and optical properties of colloidal Pbl, NPs

: @ Springer
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