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Sohag University                                                                                                Faculty of Science

1st semester examination, 10 Jan., 2016

Chemistry Department                                                          Nuclear, Dyes and Industrial

Chemistry and Botany group                                               Code: 451 Ch

Fourth year students                                                              Time: 3 hours

Answer five questions only of the following: - (36 marks for each question)
1- a) Write about characteristics of nuclear shell model.
     b) cobalt-60 decays as following: 

   6027Co    
           6028Ni + …….. + ………                    

i) Complete and write the short form.
ii) If the half- life is 3 years. How much of a 5 μg sample of Co-60 remains after 12 years.
2- a) Show by equations the type of nuclear decay in each of the following nuclei- give reasons: 146C, 168O, 21284Po

     b) Give a brief account on the following:

i) Dating by 14C 

ii) Isotope dilution analysis.                                  

iii) The use of radioisotope in the chemical investigation. 
3- a) Calculate the mean binding energy of:

    i) 3517Cl     ii) 168O nuclides, given the masses, P=1.0073 u, n= 1.0087 u,   168O =15.994 u, 3517Cl = 34.9689 u – comment on your results.  

    b) Complete and classify each of the following nuclear reactions, referring   to the applications.

9Be (n,n)……,  9Be (….,n) 8Be, 23Na(n,.....) 24Na, 27Al(d,pα)........,

63Cu (p,3n,9α,p)......., 275U (......,2n) 137Tc + 97Zr,    4H  
            .......... 
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4- a) Illustrate in equations one method for the preparation of each of the following:                                                                                                            

       Nylon 6     -         Alizarin      -   Malachite Green   -   Indigotin dye

    b) Suggest, different methods for each of the following:                      

i) To improve the wet fastness properties of direct dyes.

ii) To improve both processability and dyeability of PAN fiber.

5- a) What is meaning by each of the following:                                      
       i) Bathochrome and Hypsochrome.              ii) Chromophore.
    b) Write the basic mechanism in dyeing of the following fibers:        
i) Cotton fiber with procion dyes.

ii) Protein fiber with acid dyes.
    c) Explain by equations the synthesis of "DDT" starting from ethanol.
    d) "Sodium tripolyphosphate was the first important commercial builder in soaps and detergents". In the light of this sentence answer the following:
i) Define the "builder".

ii) Write the structure of "sodium tripolyphosphate".

iii) What was the problem of phosphates as builders?
iv) Write the structure of four phosphate substitutes.
6- a) Explain the cleaning action of soap and detergent.

    b) Illustrate by equations the synthesis of "Aniline" with mechanism, and use it to prepare the following:
i) p,p-Methylene diphenyl diisocyanate (MDI).

ii) Sulfadiazine.
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With our best wishes,,,,,

Prof. Ali. Shaker, Dr. Amr H. Moustafa and Dr. Abdelraheem M. Ahmed
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