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On the Manuscript  
  

1- Convention: 
 

All correspondences should be sent to the Editor - In - Chief, Faculty of Science, Garyounis 
University, Benghazi, Libya, P.O.Box: 9480, Phone: 2229617 
         It is strongly recommended that authors should state  the type of contributions in their 
covering letters, enclose copyright transfer and  a floppy diskette contains the full text written 
in word processor. The manuscript saved on the diskette must be exactly the same as the final 
manuscript accepted by the Editor. 
         The manuscripts will be sent to specialized referees for comment and criticism ( if any ) 
which will be communicated to the corresponding author for revision. 
    After final processing, an authorized statement for acceptance, or rejection, is 
communicated to the corresponding author. 
    After final acceptance; the paper will be published with indication of the first date of 
receipt, and date of acceptance after revision. 
    Preliminary fees of 50 L.D. ( or the equivalent in US$ ) should be paid with the first 
presentation of the manuscript. 
   The cost per page of the final accepted manuscript is 10 L.D.  
  ( or the equivalent in US$ ). 
 Twenty (20) reprints will be provided to the corresponding author.  
 
2- General Feature of the Manuscripts: 
 
The content of submitted manuscripts must fall within the scope of the journal and must be 
written in English: It must report   an original work that is not being considered for 
publication elsewhere. The manuscript should be accompanied by an Arabic front page 
containing the title author  name ( s ), their addresses, and an abstract, with the same formats 
as the corresponding English items. This page is numbered as the last page in the manuscript. 
         Manuscripts have to be submitted in triplicate. Papers should be typed with wide 
margins on A4 or quarto paper of adequate density good quality printouts with a font size of 
12 pt are required. The printed area for all page, is restricted to 23cm x 16cm, with equal 
margins. Pages should be left without printed numberes. However,all pages should be 
consecutively numbered in pencil on the back side. 
        The text should be single spaced throughout, including references, figure legends, table 
captions, and footnotes; while paragraphs are separated by two blank lines. Five spaces 
should be indented in the first line of each paragraph. 
        SI units should be used. Chemical formula and nomenclature must be unambiguous and 
in accordance with the relevant international recommendations. Abbreviations and uncommon 
symbols should be explained at first mention.  
       All equations and reactions  must be numbered sequentially in Arabic numerals in 
parentheses on the right-hand side of the page. Words should not be underlined for emphasis. 
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3- Composition of the Manuscript:  
 

The title page should contain: the name (s) of the author (s), with all first names written out; 
the institute (s) at which the work was carried out, with all author affiliations indicated; the 
author to whom correspondence is to be sent; telephone, fax numbers and e-mail addresses. 
        The title of manuscript should be centered at the width of printing area. It should be 
written in bold letters with the first letter in each word in Capital. 
  After blank line the author(s) initial(s) and surname(s), without titles, are written, centered in 
bold letters. 
  In the following line, the name and address in which the work has been done is  written and  
centered in italic letters. 
 
Example: 

 
Viscous Behavior of  Dilute  Xanthan  in  Aqueous Salt  Solution Before and After 

Gamma Irradiation 
 

F. EL-Ashhab, L. Sheha, N. EL-Griany, H. Abo – Eisa, E. EL–Taboni, A. EL- Maghrabi 
Chemistry & Physics Departments,  Faculty of Science,Garyounis University, Benghazi, 

Libya 
 

After two blank lines, an abstract should be given under the heading ABSTRACT. It should 
be no longer than 20 typewritten lines. It should be a summary of the whole paper, not the 
conclusions alone. The width of the abstract area is only 14cm. It should be centered and 
written in bold letters. 
  
       A blank line is left and then 3 to 5 Key Words should be written in bold italic letters. 
They should not simply be taken from the title. They should represent the content of the 
whole article and be characteristic of the terminology used within the particular field of study. 

 
Example 

ABSTRACT 
        

Radiative degradation curve of xantnan gum in aqueous solution has been 
reported…………………………… 
  
KeyWords: Gamma radiative  degradation; Density and solution viscosity;     
                    Schulz-Baschke equation.  
                    

 
After an empty line, the manuscript itself should start under the headings: INTRODUCTION, 
EXPERIMENTAL, RESULT and DISCUSSION, and CONCLUSION.  
            
The main headings should be centered and, each, followed by an empty line. They should not 
be numbered or underlined and they should be written in bold capital letters. 
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Example  
INTRODUCTION 

  
    Xanthan gum is a water soluble anionic bacterial polysaccharide (Glass,1986). Such type 
of   polymers are oftenly undergo radio-rheological change when expose to gamma radiation  
(O′Donnell,1989; Sangster,1989; Shalaby,1989). ….................................................................. 
 
Example  

EXPERIMENTAL 
  

Powder Material and Mother Solution:  
  

     The powder material of xanthan was supplied by local Libyan company (JOWF) ........... 
 
Example  

RESULT AND DISCUSSION 
  
     The measured and calculated results are given in Figs. 1,2,3 and 4  and Table 1. The 
variation in efflux time of xanthan solution with the exposure time of irradiation in Fig. 1 
demonstrates the progress of gamma   session  on  the  polymer chain ( El-Ashhab, Sheha, 
Zubeir, El-Dali, & Eid,2002 ). The degradation curve suggests that the irradiation had a very 
marked session – in effect up to 330 min, whereas no more effect is observed after such 
exposure time.…………………… 
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                  Fig. 1. Exposure time vs efflux time of xanthan in water at 25 0C. 
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Table 1. Intrinsic viscosity and related parameters for xanthan in aqueous salt solution                                        
before and after irradiation at 25 0C. 

 
Sample [η]/m3 kg-1 Κsb/10-3 <Mv>r/104 Vh /10-21  m3 

M 7.27 30.37 494.65 23.99 
Mγ 2.45 109.38 190.36 3.09 

  
Example  

CONCLUSION 
 

         Xanthan in aqueous salt solution undergoes chain session in presence of gamma 
radiation in air .   ……………………. ………………………………………………………… 
 
Example  
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     Furthermore, the main sections should be in the sequence of INTRODUCTION < 
EXPERIMENTAL < RESULT and DISCUSSION. In addition, the introduction should be 
clear and brief and should include the relevant references. In the experimental section all 
materials used and the methods by which the results were obtained must be clearly and 
concisely described; while the conclusion should stress the major findings, outlining their 
significance and indicating any possible future applications. 
  All publications cited in the text should be presented in a list of references following the text 
of the manuscript. In the text refer to the author’s name (without initial)  and years of 
publication. 
       The subtitles should be written in bold letters, left justified, and preceded by an empty 
line.  
       Figures and tables should be embedded in the text as long as they do not occupy full 
pages. The figures should be drawn with captions, written in the same foot of the text, and 
centered at the width of printing area as the rest of the text.  They should be of just the right 
size to show the details mentioned in the text; while each table, with its own caption, should 
be written in the same font as the rest of the text.  
      Acknowledgements of financial support, technical assistance etc, may be given at the end 
of the main body of the paper. 
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4- Standard Manuscript: 
 

Viscous Behavior of Aqueous Hydroxyethylcellulose in Moderate 
Concentration Domain Before and After Gamma Irradiation 

 
F. El-Ashhab, L. Sheha, A. El-Dali, A. E. Abdel Salam, O. Zubeir,  E. El-Taboni 
Chemistry Department, Faculty of Science, Garyounis University, Benghazi, Libya 

 
ABSTRACT 

 
     The radiative degradation curve of hydroxyethyl cellulose (HEC) in 
aqueous solution has been reported. Densities and solution viscosities of 
aqueous HEC in moderate concentration domain before and after irradiation 
have been measured. Gamma irradiation of HEC decreases the values of 
density, specific, reduced and intrinsic viscosities, molar mass and 
hydrodynamic volume of HEC in solution. However, it increases the value of 
Schulz-Blaschke constant, solute-solvent interaction and decreases the solute- 
solute contact in the solution of degradable HEC. 

 
         Key Words: Gamma radiative degradation; Moderate concentration domain; 
                             Density; Solution viscosity; Schulz-Blaschke equation. 

 
INTRODUCTION 

 
        Because of their wide spectra of applications and degradations, cellulosic polymers and in 

particular linear water-soluble cellulose ethers such as the non-conducting polymer of 
hydroxyethyl cellulose (HEC) and others could provide a major incentive for research in this 
field of increasing interest (David, 1975; Carlsson & Wiles, 1988; O'Donnell, 1989, 1991; 
Sangster, 1989; Reichmanis, Frank, O'Donnell, & Hill, 1993; Shalaby, 1993).  For instance, 
the electronics industry requires coating materials that undergo radiation induced scission or 
crosslinking for resist application, while space transportation and medical applications could 
require light weight and radiation-stable suspensions or viscous solutions (Croll & Kleinlein, 
1986; Just & Majewicy, 1988; Vigo, 1988; EI-Dali, 2000; El-Ashhab, Sheha, Zubeir, EI-Dali, 
& Eid, 2002). Relevant interest, also, includes the development of radiation–sterilizable 
suspension cellulosic products. Cellulosic polymers, however, undergo substantial radiative 
degradation due to the presence of the aliphatic ether linkage and tertiary hydrogen in their 
repeat units (Shalaby, 1993; EI-Dali, 2000; El-Ashhab et al., 2002). Such development will, 
therefore, be a major breakthrough, since most of these polymeric products are sterilized by 
ethylene oxide (Shalaby, 1993). 

 
     In our present investigation, we report the effect of gamma irradiation on structure-viscous 
behavior relationship of moderate (dilute and semi-dilute) HEC aqueous solution in terms of 
density, viscosity and related parameters. 
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EXPERIMENTAL 
 

Material and Mother Solutions: 
 
     The powder material of HEC was supplied by a local Libyan company (JOWF) and used                                                                                                                                                                                    
without further purification. Double distilled water was used to make 10 equal volumes of 
HEC mother solutions, each of 10 kg m-3 concentration. 

 
Irradiation: 
 
     Nine mother solution samples were irradiated in air at room temperature by a Canadian 
Cobalt-60 gamma source (Theratron 780; Theratronics Ltd.) located in Howary Hospital, 
Benghazi. Each sample was exposed to the radiation at a constant dose rate of 115 Rad/min 
for different periods of time. Monitoring the change in each sample was made immediately 
after irradiation, and at intervals afterwards for the samples with finite degradable changes, by 
using the vescometric technique. Further details are described elsewhere (Kulicke, 2004). 

 
Dilute Solutions: 

 
     Double distilled water was used to make 10 different concentrations for non-degradable 
and final degradable samples of HEC; Mo and Mγ respectively. 

 
 
Density and Viscosity Measurements: 
 
     The measurements were performed as described elsewhere (Kulicke, 2004). The accuracy 
of the density and viscosity measurements was ±0.01% and 0.015%, respectively. 

 
RESULTS AND DISCUSSION 

     The measured and calculated results are given in Figs.1,2,3 and 4 and Table 1. The 
variation in efflux time of HEC solution with the exposure time of irradiation is shown in Fig. 
1, which demonstrates the progress of gamma session on the polymer chain (El-Ashhab et al., 
2002). The degradation curve suggests that the irradiation had a very marked session - in 
effect up to 180 min, whereas no more effect is observed after such exposure time. 
 
      Figs. 2 and 3 show typical plots of density (ρ) and specific viscosity (ηsp) values against 
mass concentration (Cρ), respectively; all being increasing over the moderate concentration 
range involved. On the other hand, the rate of increment in these values after irradiation is less 
than in those before irradiation. Unlike the behavior of simple liquid, the normal linear plots 
of density before and after irradiation of HEC in water, as shown in Fig. 2, reflect the action 
of physical entanglement of the polymer (de Gennes, 1979), while the exponential increase in 
viscosity values before and after gamma degradation demonstrates such action in the dilute 
and semi-dilute concentration domains of aqueous HEC (Fujita, 1997), Fig. 3. 
 
The values of intrinsic viscosity, [η], and Schulz-Blaschke constant, ksb, in Table 1 were      
estimated from the linear plots of reduced viscosity (ηsp/Cρ) values, Fig. 4, according to the 
Schulz-Blaschke  equation (Schoff, 1999): 
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                    Fig. 1. Efflux time changes of HEC in water with    
                                exposure time before and after γ-irradiation                            
                                at 25 °C.      
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                Fig. 2. Linear increase of density with increasing conc-    
                           entration  of HEC in water before and after                                
                           γ-irradiation at 25 °C.               
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                         Fig. 3. Linear increase  of  specific  viscosity  with                            
                                     increasing concentration of HEC in water                                 
                                     before and after γ- irradiation  at 25 °C. 
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                         Fig. 4. Linear increase  of reduced viscosity  with                         
                                     increasing  specific viscosity  of HEC in                                  
                                     water before and after γ-irradiation at 25 °C.  
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(ηsp/Cρ)  = [η] + ksb [η] ηsp;                                                                                                                                        (1) 
while values of the relative average viscosity molar mass, <Mv>r, and hydrodynamic 
volume Vh, Table 1 were calculated according to the following form of Mark-Houwink   

(Kurata & Tsunashima, 1999) equation: 
 [η]=9.53 x10-6 kg-1 m3 x <Mv>r 0.87                                                                             (2) 

and Flory  (Flory & Fox, 1951) form of Einstein (Einstein, 1906) equation: 
Vh =(2 / 5) [η] <MV> / NA ,                                                                                          (3)     

respectively;  
where <MV> is the average viscosity molar mass and NA is Avogadro's constant. The 
calculated results show that the intrinsic viscosity, molar mass and hydrodynamic volume of 
HEC in water are greater than those of irradiated one. This could be attributed to the marked 
session effect on the polymer chain (El-Ashhab et al., 2002). Furthermore consideration of 
results in Table 1 indicates that  the polymer  in  water  has a more extended  configuration 
than the degradable one due to the greater solute-solvent interaction (Fujita, 1997).   
 
     This would accord with high value of Schulz-Blaschke constant of degradable HEC, 
compared with non-degradable one, Table 1. Indeed, ksb, is an index of Huggions interaction 
coefficient and accordingly reflects how far the viscosity of the system increases with increase 
of polymer concentration, which is due to the interaction of the neighboring chains (Fujita, 
1997; Kurata & Tsunashima, 1999; El-Ashhab et al., 2002). Thus for the HEC in water, the 
solute-solute contracts are greater than for the degradable one. Consequently, for irradiated 
HEC, the solute-solvent interactions are greater than the non-irradiated one. 
           
 Table 1. Intrinsic viscosity and related parameters of HEC in water before and  
                 after irradiation at 25 oC.  
 

Sample [η]/10-3 m3kg-1 ksb/10-3 <Mv>r Vh/10-20 m3 
Mo 6453.07 14.09 5025321.55 5.39 
Mγ 1686.56 31.33 1077333.97 0.30 

 
CONCLUSION 

 
      HEC in water undergoes chain session when exposed to gamma radiation in air. The 
period of exposure time has considerable influence on the amount of session and 
consequently on the length of HEC in water. Characterization of density and viscosity of the 
polymer in moderate concentration domain before and after gamma irradiation reveals the fact 
that irradiation of HEC induces degradation,  which in turn decreases the mass, size, 
extension configuration, solute-solute contact and increases the solute-solvent interpretation. 
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