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Assiut University 172 11/1/2016
Faculty of Science Time: 3 hr
Chemistry Department

Exam of Organic Chemistry (411 C) for 4 th Year Students
(Petroleum Chemistry, Petrochemicals, and Chromatography)

‘

Answer the following Sections: (50 Mark)
Section (A): Petroleum chemistry (17 Marks) )

1- Answer two only of the following: (6 Marks)

a) Describe in details the thermal conversion processes (Visbreaking & Delayed
coking)?

b) What are the definitions of API-gravity and Watson factor (UOP)? How can
their values useful in the determination of oil quality?

¢) Discuss the characteristics of N&O-compounds present in the crude oils?

2- Explain briefly three only of the following: (6 Mark)
a) Doctor’s sweetening process equations
b) Octane number & Oxygenate additives
¢) Propane deasphalting
d) Isomerization mechanism of n-Alkanes

3- Answer fwo only of the following questions: (5 Mark)

a) Describe the functions of batch and continuous distillation columns? Qutline the
classification of continuous distillation columns according to feed streams?

b) Detail the c24:!ytic hydrodesulfurization process?

¢) Discuss the principles of solvent extraction and dewaxing processes of lubricating
oils? !

Section (B): Petrochemistry (17 Mark)
1- Answer fwo only of the following questions: (6 Mark)

a) Outline the important petrochemicals based on butadiene?

b) Explain by equations the synthesis of ethanolamines and their applications as
surfactants?

‘c) Discuss the Wacker process for the manufacture of acetaldehyde?

2- Discuss briefly three only of the following items: (6 Mark)
a) Hydration of n-Butenes
b) Teijin oxychlorination process
¢) Haber Process
d) DuPont process

3- Provide short notes on two only of the following: (5 Mark)

a) Describe the production mechanism of methanol over heterogeneous catalyst?
b) Explain by equations the production steps of nitric acid by qxjdizing ammonia?
b) Describe the electrodimerization method for the production ~¢ adiponitrile?
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" Section:Chromatograhy (16 Mark)
‘Write on only FOUR of the following:
1) - Classification of chromatographic methods according to the development procedure .
2)- Types, advantages,disadvantages of thin layer chromatography (TLC) and
methods of location of the separated Organic compounds on TLC.
3)-Partion , organic resins ,and gel chromatography of open column
chromatography. iy
4)- Instrumentaion, disadvantages and applications of gas chromatography (GC).
5)- Instrumentation of high performance liquid chromatography (HPLC)and
capillary zone electnhoresis (CZE).

GOOD LUCK
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Assiut University Jan. 2016
Faculty of Science Time: 2 hours
Chemistry Department (50 Marks)

First semester for Biological Students
Subject: Analytical Chemistry (C- 460)

Answer the following questions:

1- Answer two only from the following: (12.5 marks)
a- Write on the following:

i- Fajan method .

ii -Types of polarographic currents.
b-. Drive the pH for the titration of 100ml 0.1 N NHsOH with 0.IN HCI at the

following: (ko= 1.35x10")

- at the beginning - at the end point - after the end point

c- Define the following:

i- Reducing agents and oxidizing agents.

ii- Concentration cell with an example.

2- Answer two only from the following: (12.5 marks )
a- Write on: -
i - The application of potentiometric titration.(three only).
ii- The limitation of volumetric precipitation titration reaction.
b- Show how you can use polarographic technique in qualitative and quantitative
analysis.
¢- Give the reason for:
i- Nitric acid is used in Volhard method.
ii- Supporting electrolyte is used in polarographic analysis.

3- Answer two only from the following: (12.5 marks)

a- Write on: -

i- The equation which give the relation between diffusion current and the

concentration of the analyte in polarographic technique..
ii-. Limitation of argentometric titration.

b- Show how can you prevent silver chloride from its interaction with silver
thiocyanate ions in Volhard"s method.

¢- Compare between the equivalent weight for KMnOj in acidic and basic medium
and the equivalent weight for K,Cr07

18,50 cals ALy 48
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4- Answer two only from the following:  ( 12.5 marks )

a- Write on:
i- Nernst equation.
ii-Standard hydrogen electrode.

b- Determine the potential of platinum indicating electrode if dipped in a solution
containing 0.1 M Sn™* and 0.01 M Sn? . E'=0.15V

¢- Complete:

i- In the titration of strong acid with strong base the indicator is ------, while the
indicator ------- is used in the titration of week acid with strong base and ------ are
used in the titration of week acid with week base.

ii-The adsorption indicator are acidic dyes --------=-=- or basic dyes -------. In Mohr

method the indicator is -------- while in Volhard method ----- or ----- used as

indicator.

Good Luck:
Examiner : Prof. Dr. Azza M.M. Ali
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Faculty of Science
Chemistry Department
Final Examination for B.Sc. (Chemistry major)
Applied Organic Chemistry (412 C): (Textiles& Dyes & Polymers &Material science)

!
|

Date: Sunday, 03/01/2016 Time: 2 hours.

Answer the following Two Sections:

Section A: (Textiles and Dyes Chemistry). (25 points)

Answer the following:
1. Write on the physical properties of fibers related to durability referring to wood fibers.

2. Tabulate the burning test for the qualitative identification of fibers.
Section B : (Polymers &Material Science) (25 Points)

Answer the following questions:
1) Is it possible to make polyethylene from cyclohexane? If not, say why? then show examples of

ring opening polymerization?

2) Show by equations the mechanism of coordination polymerization using Zigler-Natta catalyst
and Ethylene gas.

3) In the living polymerization, show by equations how can we put an ending for the living chain
(Carbanion).

4) Discuss how the presence of alkyl group in propylene monomer fail to polymerize, then
mention the name of polymer which is the basic for carbon fiber production?

5) In the formation of polyurethanes, it combine both the addition and the condensation
polymerization , Discuss? Then, show with examples the types of Initiators.

Good Luck

Examiners:
Prof. Dr. Saud A Metwally& Prof. Dr. Kamal | Aly
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Ex. _i (Chemistry Major)

L

Assiut University Faculty of Science

Time: 3 hrs. Chemistry Department
Date : June. 2016

Answer the Following Questions:

Section (1) (Surface Chemistry)

1. Define the following terms: (3 Marks)
a) Adsorption isotherm b) Solid solution ¢) Promoters
d) Ionization energy e) Frenkel defects ) Turnover number

2. Answer only six questions from the following: (5 Marks for each)

a) Explain the factors affecting the deactivation of a catalyst.

b) Compare between the effects of Li” and AI** dopants on the electrical conductivity of NiO.

¢) Mention the factors affecting thermal conductivity of solids and derive an equation that be used for
calculation of specific heat of solids.

d) What is meant by catalyst support and mention its desirable characteristics.

e) Explain the precipitation method for manufacture of industrial catalyst.

f) Derive the Langmuir model for chemisorption.

2) Apply the BET equation for calculation of specific surface area of a catalyst from the adsorption

isotherm.
Section (2)(Electrochemistr,
Answer only four questions from the following: (17 Marks)

1) Starting with the first law of thermodynamic and using fundamental thermodynamic relations, prove
that measurement of electrochemical cell potential is directly calculated the free energy of the process.

2) Explain by chemical equations the corrosion process of a piece of iron in an aqueous acidic solution
and in absence of oxygen.

3) In a short note define the following: Solid electrolyte-corrosion inhibitor

4) Using Debye - Hucke Limiting Law calculate the value of y: in 5 x 10” m solution of Ca(NO3) ; at
25°C, where A= 0.509/ (mol kg™)"”? for an aqueous solution at 25°C.

5) Compare between the electrolytic cell and Voltaic cell.

Good Luck

Prof. Dr. Abd El-Aziz A. Said, Prof. Dr. Abo El-Hagag Abd El-Aziz
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Faculty of Science Time allowed: 2 hours
Chemistry Department

Final Examination of Petroleum &Petrochemicals Course for 451C
Students

Answer the following questions:

1-_I- Answer two only of the following: (10 Marks)
a) Hydrocarbons compounds as one of petroleum composition.
b) Outline the processes and importance petrochemicals based on
ethylene. ’
c) Conc. H2S0s as solvent extraction for sulfur reduction and its problems.
1I- Discuss and draw in details the thermal conversion processes of delayed
coking.

2- |- Explain briefly two only of the following: (10 Marks)
a) Effect of sulphur compounds on fuel oils (Mazout).
b) Write by equations, alkylation of isobutene with ethylene in the presence
of conc. H2S0s alkylation?
c) Significant of the isomerization process.
1I- Discuss and draw of thermoform catalytic cracking process and its
disadvantages.

3- |- write a short notes of fwo only of the following: (10 Marks)
a) Asphaltic-Base crude oils.
b) Types and properties of catalyst in cracking processes?
c) Write by equations, hydrotreating processes of quinoline?

II- Discuss and draw chemical and electric desalting processes.

4- |- Give an account fwo only on the following: (10 Marks)
a) Cetane number and its uses.
b) Advantages of hydrotreating processes
c) Composition of the residue as older methods for evaluation of crude
oils.
II- Discuss and draw in details the thermal conversion of visbreaking process
and its significant.

5- |- Discuss two only of the following points: (10 Marks)
a) API gravity and its examples.
b) Outline the processes and importance petrochemicals based on
methane.
c) Octane number and all its additives.
II- Discuss and draw in details isomerization process for n-butane to
isobutane.

Good Luck
Prof. Dr. Abdel-Aal Gaber
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Faculty of Science Time: 2 hour
Chemistry Department Jan 2016

Analytical and Bioanalytical Chemistry (C-441) Final Exam

Answer only five of the following questions: (50 Marks)

1- Define the following Terms: (10 Marks)
Components of Quality assurance- Statistical control- Internal standard- retention time-
Denaturing agents.

2- a) What are the five SM’s of quality? Explain each. (5 Marks)
b) What are the factors that influencing the quality of the Analytical data? (5 Marks)

3- Complete the following sentences: (10 Marks)

a. Chromatography is a technique used to separate and identify the --- ofa
mixture, it works by allowing the -- themselves
between a -=------- and @ --------- medium. Molecules that spend most of their time in
the mobile phase are carried along ------- i

b. The most important factor in gas chromatography is the selection of the proper ------

¢.  We must chemically modify amino acids to

d. The key factors that affect electroosmotic mobility are ------------------ and -------—-
of buffer.

€. DNAisa ----mmemmmmmeen that contains the ---------------~ instructions used in the
development and functioning of all known living and some

4- a. State why does separation of amino acids a challenge? (5 Marks)
b. Why do we purifying genomic DNA? (5 Marks)

5- A certain solunon in a capillary has an electroosmotic mobility of 1.5 x 107 m*Vs at pH
2and 7.1 x 107 m*/Vs at pH 12. How long will it take a neutral solute to travel 51 cm
from the injector to the detector with 25 kV applied across the 61 cm long tube? (10 Marks)

6- State the different methods used for DNA purification. (10 Marks)

Good Luck
Examiner: Profs Nagwa Abo Ff- Maali
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Final Examination of Instrumental Analysis Course (C-455)
Subject: Final Exam of (C-455)
Students: Fourth level students, Faculty of Science

SECTION (1)
1. Write on Only Two of the following : (12.5 marks )
a — Stripping voltammetry.
b — (i) Calculate the diffusion current that would be expected from the
reduction of 2.00 x 10> M Pb>" . The diffusion coefficient for
Pb*" is 1.01 x 10° cmz/sec, and the flow rate of mercury is 16.5
mg/drop and the drop time is 3.5 sec/drop.
(ii) An unknown solution containing lead gives a diffusion current
of 11.7 p A with the same drop characteristics as'in (i) , what is the
2+ L i
Pb ™ concentration in the solution .
¢ — (i) Application of masking reagents in chemical analysis.
(ii) Give an example for the extractive separation of metal ions as
chelates . ;
2. Write on Only Two of the following: (12.5 marks)
a - Discuss the principles of amperometric titration.
b — Write short notes on differential pulse voltammetry and square wave
voltammetry.
¢ — The distribution coeffecient for X between CCl; and water is 19.
Calculate the concentration of X remaining in the aqueous phase after
50 ml of 0.250M X is treated by extraction with the following
quantities of CCly :
(i) one 100 ml portione
(ii) two 50 ml portions .

Al B Adl ] SLab
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SECTION (11)
Answer Five Only: (25 marks)
1. Define the following terms :-
Chromophore, auxochrome, bathochromic shift, hyperchromic shift
and hypochromism .

2. Describe the absorption phenomena taking place in the far-infrared,
mid-infrared and visible — ultraviolet regions of the spectrum.

3. Give the theoretical bases of spectrophotometric quantification of
binary mixtures. Explain how the wavelengths could be chosen.

4. Sketch the following graphs :-

(i) Job's plot confirming the formation of 1:2 metal-ligand complexes.

(ii) Absorbance vs. pH graph of an acid-base indicator at A max of
ionized (coloured) form.

(iii) Photometric titration curve of Cu (II) with standard EDTA
solution.

5. At a wavelength of 356 nm, the molar absorptivity of a phenolic
compound in 0.1 M HCl is 400 , and in 0.2 M Na OH is 17100 .If the
molar absorptivity in pH 9.5 buffer is 9800, calculate the pks.

6. A 0.5g sample of an alloy steel is dissolved, the manganese is oxidized
to permanganate, and the solution is diluted to 250 ml. The absorbance
of this solution at 525 nm in a l-cm cell is 0.496 and the molar
absorptivity of MnOj, “at 525 nm is 2250. Calculate the percentage of
Mn in the steel. ( At.-Wt., Mn = 54.04 )

Good Luck,,,

Examiners: Prof. Dr. Mahmoud A. Ghandour,@v

Prof. Dr. Hasan M. Sedaira. Cﬂf——f




