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  الافتتاحیة

غنيٌّ عن البیان ما للجامعات من مسئولیة في صنع المستقبل، الذي لا    

ومعرفة  حث في المشكلات الاجتماعیة والتربویة التي تواجه المجتمعبیتحقق إلاّ بال

ن أيّ وقت وإیجاد الحلول العلمیة لها، والباحثون مطالبون الیوم أكثر م ،أسبابها

مضى بالتصدي لتلك المشكلات وتسخیر العلم لخدمة المجتمع، ویتطلب تحقیق 

إلى  كثیر من الجهد في سبیل الوصولالهذا الهدف النزاهة من الباحثین وبذل 

  .حقیقة تلك المشكلات

أدوات البحث العلمي، وللوثوق به فإنه أداة من العقل البشري هو أهم و 

الوقوع في  الباحثین ام بالمهارات الأساسیة التي تجنبیحتاج إلى التدریب والإلم

ومع إیماننا بعدم وجود منهج علمي جامد ذي خطوات محددة تلزم كل الخطأ، 

الباحثین بتتبعها بنفس الترتیب، إلاّ أن على الباحثین في مجالات العلوم الإنسانیة 

  . المختلفة الإلمام بالمبادئ الأساسیة للبحث العلمي

والبحوث التي یتضمنها هذا العدد ما هي إلاّ نقطة في بحر من البحوث 

 ،علمیة في منهجیتهاكون ، وكلنا أمل في أن تالتي تعنى بالمشكلات التربویة

في مجالات التطبیق والعمل من لتحقیق الإفادة العلمیة  ةمرشد ،نتائجهادقیقة في 

عرفة العلمیة المعاصرة للحاق ومواكبة الم ،أجل حل المشكلات التي تكابد مجتمعنا

  .بالجدید في عالم سریع التغیر دائب التقدم

   هیئة التحریر                                                                      
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Abstract  

In this study, nanocombs-like zinc sulphide “ZnS” have 
been grown using simple low cost thermal evaporation 
method via vapor-liquid-solid (VLS) mechanism. The 
nanocombs-like were grown on silicon wafers coated with 
silver nanoparticle.In addition, they were characterized using 
Field Emission Electron Microscopy FESEM, it showed that 
FESEM micrographsrevealed the coexistence of the ZnS 
microstructure with diameter in micrometer scale about 1.224 
µm, and straight ZnS nanostructures with diameter in 
nanometer scale about 474.8nm. The growth mechanism of 
nanocombs-like is discussed in this study.  
Objectives : 

This study tries to achieve the following objectives : 
1- To synthesis ZnS nanocombs-like using thermal 
evaporation Method. 
2- To characterize the ZnS nanocombs-like using Field 
Emission Electron Microscopy “FESEM” device . 
Introduction : 

In the past decade, considerable effort has been paid on 
the preparation of 1D nanostructures such as nanorods, 
nanowires, nanobelts, and nanocombes due to their potential 



 مجلة التربوي

nthesis of ZnS nanocombs-like by thermal evaporation method        7لعدد ا 

- 480 - 
 

application as building blocks for constructing a range of 
electronic and photonic nanodevices. 

One example of 1D sulphide materials is zinc sulphide 
(ZnS); zinc sulphide has two stable phase structures: the cubic 
zinc blende (CZB) has a wide band gap of 3.72 eV at low 
temperature and the hexagonal wurtzite (HWZ) has 3.77 eV at 
high temperature. It has a high index of refraction and a high 
transmittance in the visible range. Therefore, ZnS is one of the 
most important materials in photonics research. In addition, 
ZnS is a well-known luminescent material having prominent 
application in infrared (IR) optical windows, flat panel 
displays, lasers and sensors such as gas sensors. Moreover, 
ZnS is also used in photocatalysis. 
 Nanostructures ZnS can be synthesised by several 
methods, some methods have been explored extensively, 
while others have attracted far less attention. Thermal 
evaporation technique one of the extensively methods that 
successfully have been used for preparation of nanostructures 
Literature review  

There are limited studies to synthesis nanocombs as 
explained below: 

Catalyst-free thermal evaporation of ZnS powders at 
temperatures of 1050 °C in an atmosphere of Ar resulted in 
stable wurtzite-structured nanobelts, nanocombs and 
nanowindmills (Ma C, et al ,2003) 

ZnO nanocombs have been observed for evaporation at 
temperature 440°C in flows of Ar. (Zhang, Y.et. aL. 2006) 
 (Lao, C. S. et al 2006) have been prepared ZnO 
nanocombs at temperature of 1400°C in flows of Ar/O2 gas 
mixtures. 
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Depending on the setup, ZnO nanocombs grow on 
substrates kept in temperature zone of the tube furnace at 
440°C (Zhang, Y.et. aL.(2006) 

While (Lim, Y.et al .2006) have been grown ZnO 
nanocombs on substrates kept in temperature zone of the tube 
furnace above 900°C. 

ZnO nanocombs prepared at 900°C for 15 min, with 
Ar&O2 Flow .(Manzoor, U. 2006) 

Yao and co-workers have developed a low-temperature 
route for the preparation of single crystalline ternary 
ZnxCd1_xS nanocombs and zigzag nanowires via a one-step 
MOCVD approach by heating a mixture of Zn(S2CNEt2)2 and 
Cd(S2CNEt2)2 powders to 420° C. (Zhai 2006) 
Experimental 
Materials and important items  

Zinc sulphide (ZnS) with 99.99% purity, silicon 
substrates size 4*4 mm, Ag target for coating the silicon 
substrates by electron gun device, isopropanol, ethanol and 
acetone for the cleaning of  the substrates. 
Preparation of thin film  

Silicon substrate was cleaned in (isopropanol , aceton 
and methanol )for 15 min by ultra sonic technique and then 
dried. Ag thin film (30 nm) were deposited onto the substrate 
by the electron gun technique. 
Synthesis of ZnS by thermal evaporation method  

A mixture of 0.5gm ZnS micropowder and 0.25gm 
graphite were loaded in an alumina boat and placed in the 
centre of a quartz tube. Silicon wafer coated with Ag 
nanopartical were placed at 12cm from the ZnS micropowder. 
After installing a quartz tube in a tube furnace, the furnace 
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was turned on and argon gas was flown into the tube, as 
shown in figure 3.1.  After 30 min the furnace was heated up 
to 800oC for 30min with heating rate of 25oC/min. 
Subsequently, the temperature of the furnace was increased to 
900oC with same heating rate and stayed at this temperature 
for 3 h. 

 
                Quartz tube               Heater       

 
 

 
 

 
 
 

 
     Si coated Ag      Alumina tubefurnace    ZnS+ graphite 
 

Figure 1Schematic the furnace to synthesis of ZnS 
nanostructures 

Characterizations  
The phase of the morphology surface of the production 

was determined by Field Emission Electron Microscopy 
(FESEM).  

Figure (2) shows the FESEM micrograph of the ZnS 
nanoscomb-like, which was grown on Ag coated silicon 
substrate by thermal evaporation method at 12cm from the 
ZnS nanopartical. As shown in this figure, the micrographs 
indicate that the nanostructures consist of two main parts, 
Intertwined microstructure “the comb base” and nanostructure 

 

12cm Ar in 

.

Ar out 
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“comb teeth”. The structure base have a polygonal shape in 
diameter range of 1.224 µm, and structure teeth which were 
grown on the top of the comb base with diameter in 
nanometer scale about 474.8nm. 

        
 

Fig. 2 FESEM image of ZnS nanostructures produced with 
distances of 12 cm from the source 

 
Growth mechanism   
The steps to growth process in this mechanism: 

Four consecutive steps for this mechanism to synthesis 
nanostructure: 
1- The adsorption of reactant species on both the catalyst 

droplet surface and the side surface of growing 
nanostructures. 

2- The dissolution of the species at the droplet surface. 
3- The diffusion of the species inside the droplets. 
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Precipitation, incorporation, and crystal growth at the liquid 
solid interface.( Hao. Y, et al. 2006) 

The mechanism for the growth of ZnS nanocombs-like 
was described below as expected:  

By heating the furnace to 800oC, a catalyst forms a 
liquid droplet, and ZnS became vapour. Then the ZnS vapor 
deposited on Ag nanodroplets by argon gas, and the ZnS 
microstructure formed and grew in the vapor-liquid interface, 
the bottom part ‘structure base’ of ZnS microstructure was 
converted into ZnS nanosheet-like because of long time of the 
experiment. Finally, ZnS nanostructures “tooth-like” formed 
and grew in the liquid-solid surface and then incorporated in 
the solid phase as shown in figure (3) 

 
(Vapor)   ZnS vapor  ZnS microstructure-base   ZnS nanoteeth 
Ag particles 
                                                                                       (Solid)   
                    (Liquid)  Ag droplet 
Figure 3    Basic scheme of the VLS process in a tube furnace 
 
Conclusion  

To sum up, ZnS nanocombs-like have been successfully 
synthesized by thermal evaporation method at 900oC. FESEM 
analysis indicated that these ZnS nanostructures had two 
parts: ZnS microstructure-bases had diameters about 1.224 
µm, and ZnS nanostructures with diameter in nanometer scale 
about 474.8nm. The growth of nanocombs-like can be 
understood in terms of the VLS mechanism.  
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limitation of the study: 
1-Try to synthesis ultra fine ZnS Nanocombs by: 
i-controlling Ag thin film. 
ii-changing growth temperature.  
iii-changing growth time. 

2- Study the effect of different catalyst to synthesis ZnS 
nanocombs.  
3- Study the effect of different substrates to synthesis ZnS 

nanocombs. 
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