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"PART A: ?acabu!ary

e

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.

The book was ---—---—- by a panel of experts, working in conjunction with the publisher.
1) revealed 2) compiled 3) mtervened 4) attributed

In Canada, drug users belong to high-risk insurance ---------- ;

1) entities 2) features 3) categories 4) structures
‘The victim was able to give the police an ------ -—-- description of her attacker.

1) accurate 2) ultimate 3) identical 4) equivalent

The government passed a law to promote the --—-en of blacks into white South African
society.

1) integration 2) foundation 3) coordination 4) adaptation
Small businesses often have great difficulty in --——-- - credit from banks.

1) detecting 2) obtaining 3) pursuing 4) depositing
Feminists say that the book was written from a male -----—---- :

1) objective 2) inspection 3) perspective 4) presumption
Violence is just one of the many problems -—----- -- in city life.

1) explicit 2) empirical 3) available - 4) inherent
Legal requirements state that working hours must not —-—--—-- 42 hours a week.

1) assign 2) exceed 3) utilize 4)undertake

- The Highways Department is responsible for the construction and -——-—-- of bridges and

roads. " _

1) equipment 2) adjustment - 3) manipulation 4) maintenance
Maxwell’s responsibilities ---------- yours, so you'will be sharing some of the work.

1) overlap 2) affect 3) identify 4) coincide

‘best fits each space. Then mark the correct choice on your answer sheet.

PART B: Grammar

Directions: Read the following passage and decide which choice (1), (2), (3), or (4)

11-

13-
14-
15-

[

Since water is the basis of life, (11) --=-----=- the greater part of the tissues of all living things, the
crucial problem of desert animals is to survive in a world (12) ---------- sources of flowing water are
rare. And since man’s inexorable necessity (13) --—-----—— large quantities of water at frequent
intervals, (14) ---------- comprehend that many creatures of the desert pass their entire lives (15) ----
---—--- 3 single drop.

1) composes 2) composing 3) it composes 4) that composing
1) which 2) that 3) there 4) where

1) is to absorb 2) of absorbing 3) that is to absorb 4) 1s absorbing

1) scarcely he can 2) he scarce can 3) he can scarcely 4) scarce can he
1) for 2) from 3) upon 4) without
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Part C. Reading Comprehension

Directions: Read the following pasmaes and choose the best choice (1), (2), (3) or (4). Then mark
it on your answer sheet.

PASSAGE I:

Most coatings, except specialized barrier coatings such as chlorinated rubber, do not
protect metal substrates by preventing the diffusion of water. The attractive force
for water within most coatings is simply too strong. There seems to be general
agreement that the amount of water that can diffuse through organic coatings of
reasonable thickness is greater than that needed for the corrosion process ; '

16- Diffusion of water via organic coating -------—- controlling step for the corrosion process.
1)1s 2) could be 3) is not 4) must be
PASSAGE II:

Very strong adhesion can help suppress corrosion by resisting the development of
corrosion products, hydrogen evolution, or water bmlt:l -up under the coating,
In addition, by bonding to 'as many avaﬂabtﬂ active sites on the metal surface as

possible, the coating acts as.an electrical insulator, thereby suppressing the formation
of anode-cathode microcells among 17 in the surface of the metal.

17- Choose the best answer according to the fext.
1) the bulk 2) inhomogeneities 3) the electrolyte 4) the coating

PASSAGE III:

The bmder of a cured. coating is analogous to the skeleton and skin of the human
body. In the manner of a skeleton, the binder provides the physical structure to
support and contain the pigments and additives. It binds itself to these components
and to the metal surface, hence its name. It also acts somewhat as a skin: the amounts
of oxygen, ions, water, and ultraviolet (UV) radiation that can penetrate into the
cured coating layer depend to some extent on which polymer is used. This is because
the cured coating is a very thin polymer-rich or pure polymer layer over a hetero-
geneous mix of pigment particles and binder. /8. sometimes
known as the healed layer of the coating — covers gaps between pigment particles
and cured hmdf:r through which water finds its easiest mutﬂ to the metal surface.

18- Choose the best answer according to the text.
1) the interface 2) the layer
3) the pigmeated coating | 4) the thin topmost layer
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PASSAGE IV:

Fillers are very important in polyester coatings because these resins are unusually
prone to build up of internal stresses. The stresses in cured paint films arise for two
reasons: shrinkage during cure and a high coefficient of thermal expansion. .
During cure, polyester resins typically shrink a relatively high amount, 8 to 10
volume percent,  Once the curing film has formed multiple bonds to the substrate,
however, shrinkage can freely occur only in the direction perpendicular to the
substrate. Shrinkage is hindered in the other two directions (parallel to the surface
of the substrate), thus creating internal stress in the curing film. Fillers and rein-
forcements are used to help 79 in the cured polyester film.

19- Choose the best answer according to the text.

1) Reaction - 2) Stresses 3) Avoid brittleness  4) Increase shrinkage
PASSAGE V:

The ability of a chromate pigment to protect a metal lies in its ability to dissolve
and release chromate ions. Controlling the solubility of the pigment is critical for
chromates. If the solubility is too high, other coating properties, such as blister
formation, are adversely affected. A coating that uses a highly soluble chromate
pigment under long-term moisture conditions can act as a semipermeable membrane:
with water on one side (at the top of the coating) and a saturated solution of aqueous
pigment extract on the other (at the steel-coating interface). Significant osmotic
forces thus lead to blister formation, Chromate pigments are therefore not
suitable for use in immersion conditions or conditions with long periods of conden-
sation or other moisture exposure. |

20- According to the reading, a higher solubility for chromate pigment in the coating can cause:

1) Blistering 2) A good protection
3) Long term protection 4) Leaching and good protection
PASSAGE VI:

The film formation process is extremely complex, and there are a number of theories
— or more accurately, schools of theones — to describe it. A major point of
difference among them is the driving force for particle deformation: surface tension
of the polymer particles, Van der Waals attraction, polymer-water interfacial tension,
capillary pressure at the air-water interface, or combinations of the above. These
models of the mechanism of latex film formation are necessary in order to improve
existing waterborne paints and to design the next generation. To improve the rate
of film formation, for example, it is important to know if the main 21, for
coalescence is located at the interface between polymer and water, between water
and air, or between polymer particles. This location determines which surface tension
or surface energies should be optimized.

21- Choose the best answer according to the text.
1) Adhesion 2) Driving force 3) Surface tension 4y Capillary pressure

MMQ“U,)é“}'@ﬂb&)“@'ﬁ%‘,)b'd?i



Fdsedin Wiyl (w5 0990 3T (et Colw g S o

(WWAF) avasd )

PASSAGE VII:

Sunlight is the worst enemy of paint. It is usually associated with aesthetic changes,
such as yellowing, color change or loss, chalking, gloss reduction, and- lowered
distinctness of image. More important than the aesthetic changes, however, is the
chemical breakdown and worsened mechanical properties caused by sunlight. The
range of potential damage is enormous: and includes:

* Embrittlement

* Increased hardness

* Increased internal stress

* Generation of polar groups at the surface, leading to increased surface:
wettability and hydrophilicity

» Changed solubility and crosslink density

In terms of coating performance, this translates into 22. ¢ checking,
crazing, and cracking; decreased permeation barrier properties; loss of film thick-
ness; and delamination from the substrate or underlying coating layer.

22- Choose the best answer according to the reading. | | |
1) Marring 2) Scratching 3) Gloss reducing 4) Alligatoring

Passage VIII for question 23 to 25:

- The balance of stresses is affected in various ways. At slightly elevated temper-
atures, crosslinking of the polymer can continue far beyond what is desirable; the
paint becomes too stiff and cracks with minimal amount of mechanical stress. Even
if undesired crosslinking does not occur, bonds- that are 'needed begin to break at
higher temperatures, and the polymer is weakened. Differences in coefficients of -
thermal expansion also cause thermal stress; epoxies or alkyds, for example, typically
have a coefficient of thermal expansion that is twice that of aluminium or zinc and"-

four times that of steel,

. Another factor that must be considered at elevated temperatures is the glass
transition temperature (T,) of the polymer used in the binder. This is the temperature
above which the polymer exists in a rubbery state and below which it is in the glassy

state. Using coatings near the T, range is problematic, because the binder’s most
Important properties change in the transition from glassy to rubbery. For example;
above the T,, polymer chain segments undergo Brownian motion. Segments with
appropriate functional groups for bonding are increasingly brought into contact with
the metal surface. An increase'in the number of bond sites can dramatically improve
adhesion; wet adhesion in particular can be much better above the T, than below it.

Increased Brownian motion is also associated with negative effects, such as
increased diffusion. Above the T,, the Brownian motion gives rise to the continuous

appearance and disappearance of small pores, 1 to 5 nm or smaller, within the binder
matrx.
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The size of these small pores compares to the *“jump distance” of diffusing
molecules — the distance that has to be covered Dy a molecule moving from one

pﬂtentzal energy minimum to a neighboring one in the activated diffusion process.
The permeation rate through these small pores is linked to temperature to the same
degree that the chain mobility 1s. That is, the chain mobility of elastomeric polymers
shows a high degree of temperature dependence and thus favors activated diffusion
at higher temperatures. As the crosslink density of the binder increases, segmenta!
mobility decreases, even at elevated temperatures. Diffusion still occurs through
large pore systems whose geometry is largely independent of tE:[]‘JpE['alHI'E The
temperature dependence of diffusion in highly crosslinked binders is a result of the
temperature dependence of the viscous flow of the permeating species.

Similarity in coefficients of thermal expansions of the coating and substrate cause:

1) Stress 2) Bonds begin to break

3) Crack is not produced 4) Stiffness for the coating

Above the glass transition temperature, it would be have:

1) A better gloss ~ 2) A better adhesion

3) A worse diffusion of species 4) A decrease in segments mobilities

As long as an increase in temperature for the coating causes a higher cross linking density the
——————ee would be decreased.

1) water uptake 2) barrier effect 3) segmental mobilities 4) change of small pores

PASSAGE IX:

The dispersion of pigments in aqucous media involves the same three factors as in organic
media: wetting, separation, and stabilization. However, the unique properties of water add extra
considerations. First, water’s surface tension is high so that there is more likely to be a problem in
wetting the surface of the pigment particles. Secondly, in some cases water interacts strongly with
the surface of pigments: therefore the (26) ---------- on the stabilizers have to interact more strongly
with the pigment surface to compete with the water. Furthermore, many applications of aqueous
dispersions are in latex paints so that the systems have to be designed so that (27) -------—- of the
latex dispersion and the pigment dispersions do not adversely affect each other.

Inorganic pigments such as TiO,, iron oxides, and most inert pigments have highly polar
surfaces so that there is no problem of wetting them with water. The surfaces of inorganic pigments
nteract strongly with water, but the adsorbed layer of water does not by itself stabilize their

dispersions against (28) ----------. Most organic pigments, however require the use of a surfactant to
wet the surfaces.
In contrast to dispersions in organic media, stahilizatmn by (29) ---------- can be the major

mechanism. The stability of the dispersions depends on pH since that affects surface charges. For

any combination of pigment, dispersing agent, and water there is a pH at which the surface charge
1s zero, this pH is called the isoelectric point (iep). At iep, there is no charge repulsion; above the
iep, the surface is negatively charged: and below the iep, it is positively charged. The stability of
dispersions is at 2 minimum at iep + 1 pH unit. The iep value for pigments varies over a fairly wide
range, at least as wide as 4.8 for kaolin clay to 9 for CaCO;.

Surface treatments can have important effects on the stability of aqueous pigment dispersions.
Special TiO, pigments have been developed for water-bome coatings. Substantial differences in
dispersion stability can result form differences in the composition and completeness of the surface
treatment. In some cases, The amount of surface treatment has been such that the TiO; content is as
low as 75% of the pigment weight. Since (30) -=-mnm-m-- is related to the actual T10; content, larger
amounts of such highly treated pigments are needed to obtain equivalent hiding.

Please choose the best answer according to the text.

1) polymer size 2) functional groups 3) water content 4) aromatic content
Please choose the best answer according to the text.
1) stabilization 2) viscosity 3) the temperature 4) additive quantity



= W )l (gl ) (390 3T (vt Cal o g Eiiud o (\WYAF) paads 5by

28- Please choose the best answer according to the text.

1) flocculation 2) seperation 3) solubility 4) film formation
29- Plea§e'chﬂﬂse the best answer according to the text.

1) mixing 2) scientist 3) Adhesion 4) charge repulsion
30- Please choose the best answer according to the text.

1) Hiding 2) Dispersion 3) Gloss 4) A good wetting
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