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Introduction

The profession of chemical engineering has to do with the technology of the chemical and process industries. This
group of industriesis not easy to define. It is not restricted to those in which a chemical change is performed on the
material being treated for instance the manufacture of salt, which is always considered in the group of chemical
industries, can conceivably be carried out so that not a single chemical reaction occurs. The term "chemical and
processindustries’ is simply one that has a certain accepted usage.
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Chemical engineering is both an art and a science. Parts of it are quite thoroughly understood theoretically. In these
areas, chemical engineering is a science. Many other field of chemical engineering is only partly understood
theoretically, although here the theory that is available is always a valuable guide to practice. Still other areas have
not responded to theoretical analysis at al and remain an art. Chemical engineering is not unique in this respect;
and all engineering for many years to come, irrespective of the amount of research that will be done, will remain to
acertain extent an art, i.e., the doing of things on the basis of experience and judgment. Several subdivisions of the
work of the chemical engineer are recognized, and the divisions between some of these are rather arbitrary.
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The Unit Operation of Chemical Engineering

The earliest successful effort to bring some kind of system into a study of the process industries came from the
recognition that many of these processes had common operations and common techniques and were based on the
same foundation of scientific principles. For instance, in aimost all of them there is aflow of heat between hot and
cold fluids. There is transportation of materials, both liquid and solid, on a large scale. Many different processes
utilize the same separation or purification steps, such as distillation, extraction, filtration, and absorption.
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The concept of the ‘unit operation’ was afinal crystallize of these ideas into a formal point of view. It emphasized
the fact that an industrial process contains a coordinated series of separate operations and that the best method of
analyzing and understanding a process is to anayze and understand these operations themselves. The unit
operations are thus independent of the industries in which they are used, except that practical methods of carrying
them out may be more or less different in different industries. The concept of unit operations, however, has greatly
unified much of the subject matter of chemical engineering.
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The theory of the unit operations is based on fairly definite, well understood laws. However, this theory must in
turn be interpreted into terms of practical equipment that can be fabricated, assembled, operated, and maintained.
The chemical engineer must be able to develop, design, and engineer both process and equipment. He must be able
to operate plant efficiently, safely, and economically, and he must understand the use that will be made of his
products so that he can make a product having the particular characteristics demanded by the purchaser.
Consequently, there is much that is practical in chemical engineering, in addition to its theoretical background.

Balanced treatment of each of the unit operation requires that both theory and practice be given an equal
consideration.
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Material Balance
The first fundamental law states that matter cannot be either created or destroyed. Specifically, this requires that the
materials entering any process must either accumulate or leave the process. There can be no loss or gain during the
process. In steady-state conditions (conditions which do not very with time), the law of conservation of matter
takes the extremely simple form that input must equal output. The law is often used in the form of material
balances. The importance of this simple but far-reaching statement can hardly be over emphasized. Material

balances must hold over the entire process or apparatus or over any part of it. They must apply to all the material
that enters and |leaves the process or to any one material that passes through the process unchanged.
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Molecular Units

In material-balance calculations where chemical reactions are involved, molecular units are often simpler to use
than the ordinary units of weight. A mole of any pure substance is defined as that quantity whose weight is
numerically equal to its molecular weight. From this definition, the meanings of the terms pound mole and gram
mole follow.
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Profession: .ass ; career, occupation

The profession of chemical engineering has to do with the technology of the chemical and process industries.
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Discipline: _le as, ; field (of study), branch of knowledge
The discipline of chemical engineering is concerned with the technology of the chemical and process industries.
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Manufacture: . s.J ; fabricate, produce
Vitamins cannot be manufactured by our bodies.
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Irrespective of: al>Y 50, ; regardless of, notwithstanding
All engineering for many years to come, irrespective of the amount of research that will be done, will remainto a
certain extent an art.
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Arbitrary: s == ; random, unpredictable
The choice of playersfor the team seemed completely arbitrary.
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Concept: 540 ; idea, notion
He can’t grasp the basic concepts of mathematics.
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Emphasize: ;s 5 o5 ; stress, highlight
It should be emphasized that thisis the only one possible explanation.
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Unify: .5 s ; UNite, join together
The new leader hopes to unify the country.
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Interpret: ;s s ; explain, elucidate
The data can be interpreted in many different ways.
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Maintain: -o,5 a5 5 s ; Keep in good condition
This house islarge and difficult to maintain.
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T\ 1- According to texts which of the following statements are correct:

1) The unit operations are independent of the industries in which they are used.

2) In dl conditions, the law of conservation of matter takes the extremely simple form that input must equal
out put.

3) Where chemical reactions are involved, the use of molar (molecular) unitsis not recommended.

4) chemical engineering cannot be an art.

Choose 1, 2, 3 or 4 which best complete each item.

T\ 2- The discipline of chemical engineering is concerned with the technology of the chemical and .........

industries.
1) purification 2) seperation 3) production 4) process

T 3- It is argued that chemical engineering is both an art and a science. Certain aspects are well
understood, from a theoretical point of view, hence, has a strong scientific basis; parts of it, on the other
hand, are ......... , and hence, is an art.

1) based on experience and judgment 2) purely guess-work

3) concerned with artistic design 4) bases on conjecture and chance

T 4- A chemical engineer must be able to........... :

1) develop, design, and engineer both process and equipments
2) operat plant efficiently, safely, and economically.

3) understand the use that will be made of his products.

4) all of above.

T 5- A fundamental law, important to the chemical engineer, is the conservation of mass, stating that there
......... during the course of a chemical process.

1) may be no chemical change 2) can be no transformation of mass to energy
3) may be no molecular exchange 4) can be no net loss or gain of mass
™ 6- Where ......... state conditions hold, the law of conservation of matter is used in the form of material
balance.
1) steady 2) unsteady 3) transient 4) ideal
TR 7- A chemical engineer must be fully aware of the fact that material balances apply to all .......... that
are involved in a process.
1) the solids 2) theliquid 3) the materials 4) the elements
T\ 8- Which of the following process dosen't utilize a separation or purification step?
1) filtration 2) absarption 3) distillation 4) grinding
TR 9- Chemical engineering is the branch of engineering serving those industries that .......... convert basic
raw materials into variety of products, and dealing with the design and operation of plants and equipment.
1) chemistry 2) chemically 3) chemist 4) chemical
T 10- One of the most dynamic sectors of the .......... economy is the chemical industry.

1) industry 2) industrialize 3) industria 4) industrialy



SO (W0 (S 9 ) o 51 (ol 55 S 4y Gyl Gl yre A

il sla s dobiduly )

Sl o Oyl plaS e Gillae «» 4y 35 2
Ligl oo 48,5 15w Ll jo a5 siee wlio 5 s oy Sldes ()

Aok ply ey b Sl (69959 45 .\gju’.o 50 ool S ol 4 oole (slis (9il8 dasl 1 dam yo (Y
e sad ol (Jsge) Jao slaaxls 5l oslaiwl cails 0a2g (olowd slo iiSTy a5 ol jo (Y

S OO0
S Ll |y el o e F LYV sloady 35 (o 5
D10 g s 5 loed mlio GileSS b (ondh (owiige al; «Pr Al Y
@l B (F ey (¥ S (Y w255 ()
LI - o4
5 o 5,5 oy A (6555 85 A ] e (sladir ol 0 Sy b ol Ky 0 e i 45 35 oa Cmy D AlgF Y
Ll o S gyl 5l g ol oleddu 508 g jl 0l gaied 08 ode sl 9,0
ol g i p (e (F S0 (b 4 bar e (F s By 15 (¥ Dslad g 4y p (e ()
S OO0
¢ s B adl jol sl comd uiige Sy «Fr ag 35 F
S Slles golatdl g el 5o sk ar | Al )5 (Y A gdigs g (b ans dangi | Slig o2 5 wnlf os O
laasy 35 dan (F WS S s 1y 093 gyt Jgame 3,08 (F
Lo R R A
R PO S1 1 PR CRSUURP ST IR CL JPPIN L SLIWW] [Py P IR DN INR Y DYP- JUPV PR\ FETRPH L R WIIE ¢ P SPRC g
5L aals 3925 Wl ced (555 @ o2 s @ (1 B2 &) (gloond ki g 308 Sl ()
A8 45815 3575 Wl gni oz Al Ja> L Sl e (F 28l 45815 55 Wl a5 J5Spe Job gan (F
LI - o4
95,50 H5 4 olge aislae IS 4y 0ole (slay gslE ol I8 5 i s Lyl s as ols o« agsof
Jloss) (F 1,38 (¥ LLL (v LL O
S OO0
Dgd o Jlosl wiinn 15 0 0l G 0 4 . dLop p Olge aijlge a5 ol o1 coaly ol ) els by oo g S €y iy 35V
yole (F &olge (¥ Sl (¥ Slawl> ()
Lo R R A
oS o oolaiwl Ladss b iluloz J>lhe 5l 5 slaanTd 5l Salas™ «Pr 4y 35 A
oo (F b (¥ o (¥ Ogal il ()
LI - o4
b g taisS oo howd DY gamme 5 elsil 4y Iy ploolge aS 05, s0 ,5 4 mlio Ol sl g ool i 5l Gl el cwdige «T» a5 A
A1 g e Dl g Ol IS 5 g5l0 0 0 9 ok
sibeed (F Oler (F bt job 4 (¥ o2 ()
S OO0
Lol gloand Coiio s oladl sleizn o plig 31 (SO« a3 ).
e ok 4 (F e (F G2 ke (¥ Cnto ()




4 W gl ol )15 WS iy iy sl e (P sty (Slaouio 3] gl Juad

o S sl ’

PART A: Vocabulary
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. Then mark the
correct choice on your answer sheet.

T 1- A chemical reaction may be classified on the basis of ........ which take part in the reaction, i.e.,
molecularity. (AA sl3D
1) the number of molecules 2) the concentration of the reagents
3) the structure of ions and molecules 4) the purity of constituents

TR 2-Certain unit operations, for instance the separation fluid mixtures into practically pure components,
are ........ . (AF ol)"l)

1) not a chemical engineering practice 2) not conducted on an industrial scale
3) unique to the discipline of chemical engineering 4) performed in |aboratories only

™ 3-The complexity of chemical processes, encountered by those active in the field of chemical

engineering, originates from ........ and not from a lack of understanding of unit operations. (A£sl3D
1) the variety of operating conditions 2) the lack of mathematical models
3) the difficulty of chemical reactions 4) the multiplicity of chemical reactions

™\ 4- Broadly speaking discipline of chemical engineering is concerned with the technology of the chemical

and ......... industries. S
1) purification 2) separation 3) production 4) process

B 5- The principle of momentum transfer and heat transfer have been taught to all engineers. The study

of mass transfer ......... limited primarily to chemical engineer. (AD sl3D)
1) Have been 2) Being 3) Has been 4) be

T 6- Carbon nanotube are among the most exciting new material ......... investigated. (A 813
1) be 2) Has being 3) Have being 4) Being

T 7-Recently, a number of very efficient and transportable software packages have become ......... for

chemical engineering calculation and design. )
1) Published 2) marketed 3) Available 4) Unavailable

. 8-Chemical reaction engineering education and research over the past decade ......... transport

phenomena, as evident from the contents of textbooks and research papers published in this field. (A sl
1) Emphasized 2) Announce 3) Administrated 4) Believed

TR 9-Many of process industries has common operations and ......... techniques and are based in the same

foundation of scientific principles. (AD 813

1) Different 2) Common 3) Better 4) Unusual
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PART B: Reading Comprehension
Directions: Read the following passages and answer the questions by choosing the best choice (1), (2), (3), or
(4). Then mark the correct choice on your answer sheet.

Research investigation for a chemical industrial company in general covers three main aspects. There is
research on the existing processes, which has the objectives of improving the processes and lowering the
costs, then there is a field of research arising from modifications and alterations to these processes and lastly
there is exploratory research on entirely new processes and products. A ol )

TR 10- One of the main objectives to carry out research in a chemical industrial company is:

1) decreasing taxes 2) increasing production costs
3) changes in an existing process 4) increasing maintenance

T 11- The results of research in a chemical industrial company can be:

1) abandoned product 2) completely new products
3) conventional products 4) traditional products

Chemical engineers have long studied complex chemical progresses by breaking them up into smaller “unit
operations”. Such operations might consist of heat exchangers, filters, chemical reactors and the like.
Fortunately this concept has also been applied to the human body. The results of such analysis have helped
improve clinical care, suggested improvements in diagnostic and therapeutic devices, and led to mechanical
wonders such as artificial organs. Medical doctors and chemical engineers continue to work hand in hand to
help us live longer fuller lives. (AD (5 ool yos)

T\ 12- According to the above passage, choose the correct sentence.
1) “Unit operations’ are more complicated than human organs.
2) Most of the diagnostic and the therapeutic devices are made by chemical engineers.
3) Medical doctors would not do anything without the help of chemical engineers.
4) Chemical engineers have helped medical doctors for health improvement of human.

TR 13- According to the text above, finish the following sentence.
The human body ......... :

1) isacomplete chemical process

2) can work with many artificial organs

3) can be broken up into small unit operations
4) needs more clinical care than complicated chemical plants

Changing economic circumstances as well as changing technology creates a challenge for the chemical
engineer designing or improving process plant. Within this changing picture the need for accurate mass and
energy balances remains paramount, since they determine the size and design of the associated unit
operations. A+ sl o)

R\ 14- By the help of material and energy balances one can ......... .

1) size the unit operations 2) design the unit operations
3) order the unit operations 4) size and design the unit operations

R 15- Why do you have to improve process plant?

Because of changein ..........
1) technology 2) economic measures
3) energy and mass balances 4) both economy and technology

T 16- Paramount means ......... .
1) logical 2) unknown 3) supreme 4) mysterious
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A 17- Circumstance means ......... )

1) rule 2) condition 3) acceptance 4) agreement
Design is a creative activity, and as such can be one of the rewarding and satisfying activities undertaken by
a chemical engineer. It is the synthesis, putting together, of ideas to achieve a desired purpose. (VA 5yl yo)

T 18- What is most rewarding activity for a chemical engineer?

1) to achieve adesired purpose by calculation 2) to have creative activity

3) designing, to achieve a desired purpose 4) to put together available data
The chemical engineer starts with the set of all possible solutions bounded by the external constraints, and by a
process of progressive evaluation and selection, narrows the range of candidates to find the best design for the

purpose. (VA ol )

T 19- What is the most important duty of a chemical engineer as a designer?

1) to increase possible constraints 2) to find out possible solutions
3) to decrease the range of candidates 4) to evaluate and select

The development of effective chemical processes requires the integration of the skills, knowledge and
experience of chemists and Chemical Engineers. These two groups of professionals see the development
process from different perspectives and have different objectives to satisfy. To appreciate their roles needs a
clear understanding of what each can bring to the development process.

To understanding the contributions which are feasible and desirable from the two main parties in a process
development program, it is necessary to have an understanding of their individual knowledge bases,
perspectives and interests. Put simply, the contribution of the chemist is to identify the various combinations
of chemical, catalysts and or products. The engineers contribution is to identify practical, economic and safe
equipment configuration which will allow these circumstances to be achieved. (A sl

T 20 —choice the best statement:

1) Theindividual knowledge of members of development team is necessary to be recognized.
2) The process devel opment needs many principles.

3) The chemist contribution is primary to identify the process safety.

4) The best condition for the processis identifies by chemical engineer.

R 21- The chemist and chemical engineer .......

1) Can bring same contribution to process devel opment.

2) Have different perspectives and can work separately.

3) Have integration of skills.

4) Are required for effective development of chemical process.
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