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(Runcimanm, 1966, p.10)
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(Crosby, 1976, p.88)
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.(Crosby, 1976, p.88)
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.(Graham & Lilly, 1984, p.43) <Ll 3aa
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(Collins et al. 1976, p. 126.). by (0 xen Lo jouedil 4aDla



alii e JaS Gl 3. g " ) Al ndl) Glasad) " asgial slid) Gaa
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(Anastasi & Urbina, 1997, pp. 126-129)
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t b LS el Jhal) il) sl s sl clid) 3a
L) sl e dainnal) Jloa Alad) cilaBgill (g3 () 1 AsY) Ayl o
((Alady) cladsil) 593 (e Alal) i) lajall
AN luhall it ) ot daajall 038 Citua

(V4)axd) R Laadilly 4y 90l aglal) ddaa



alii e JaS Gl 3. g " ) Al ndl) Glasad) " asgial slid) Gaa
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.(Bernstein&Crosby, 1980, pp.442)
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3 s Ly 52 glopal) dass g L i vsdl 8 Jadl s e
(Olson & Hafer, (28 b A el Gl (e alsn
.1996, pp. 93-94)
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Perception of visual puzzles

To distinguish
Figure from ground

Saad Leteef Alrawaf ° By Alaa

Ph.D Cognitive Psychology
Educational Ministry

The purpose of the present research is to study the
perception of visual puzzles to distinguish figure from ground
at the students of Baghdad University for the academic years

) by through achieving these aims:  +4(2010-20

1- Building the test of visual puzzles.

2- Discovering the level of conceptual visual puzzles at the

students of Baghdad University.

3- Measuring the level of conceptual visual puzzles pursuant

to the sex (male — female).

4- Measuring the level of conceptual visual puzzles pursuant

to the specialization (scientific — humanistic).

The present research is limited with a sample consists

and this sample is covered (250) male and of (500) of students

(250) female based on this the searcher was discovering these

findings:

1- The students of Baghdad University have a competence to

perceive visual puzzles.

2- There are no differences between male and female in

perceiving the visual puzzles.
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3- The students of scientific department were better than the
students of humanistic department in competence of
perception the visual puzzles.
Then to be based on these findings the searcher arrived at
many recommendations and suggestions some of them:

1- Using the computer to achieve visual learning.

2-make others studies for searching others classes of ages.
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Study for treatment of Asphalt with waste motor-oil.......c.cccceeeenennen.
............................ Dr.Layla K. Arslan - r.Abdul Jalil AM.Ahmad

Studyv for treatment of Asphalt with waste
Dr.Layla K. Arslan Dr.Abdul Jalil

Summary:

Samples of asphalt from the Heet Region (200 km north —
west of Baghdad, Anbar Province) have been tested as to their
physical properties (penetration point, softening point, specific
gravity, ductility, solubility in carbon tetrachloride, weight loss
on heating and flash point) before and after treatment with
different percentage of waste motor oil. The results show that
treatment with waste oil improves the physical properties of the
asphalt considerably. So the Heet asphalt and the waste- oil can
be used for the production of different grades of asphalt with

properties identical with those produced in the refineries.

Introduction:-

Asphalt, also known as Asphaltum, often is used as
abbreviation for asphalt concrete and is most common variety
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of bitumen (also called mineral pitch). It is a compact, glassy,
brittle, black, or brown mineral. It is highly viscous liquid or
semi-solid which is presents in most crude petroleum and in
some the natural deposits. Asphalt is sometimes confused with
tar, coal or pitch, because the appearance is similar and
substances may be used interchangeably in many industrial
processes. Tar and pitch are obtained from the coal products
that chemically and physically different (1, 2).

There are two main types:-

e Straight-run asphalt or “asphalt cement”- used for
construction of pavement and parking lots. It consists of
asphalt binder and mineral aggregate mixed together
then laid down in layers and compacted.

e Air-blown or oxidized asphalt .It has a high softening point
and is primarily used in roofing, pipe covering, and in
other similar situations (3).

As specifications, asphalt can be separated from the other
components in crude oil (such as naphtha, gasoline and diesel)
by the process of fractional distillation, usually under vacuum
conditions. A better separation can be achieved by further
processing of the heavier fractions of the crude oil a de-
asphlating unit which uses either propane or butane in a
supercritical phase to dissolve the lighter molecules which are
then separated. Further processing is possibly by “blowing” the
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products namely reacting with oxygen. This makes the product
harder and more viscous.

Basic asphalt chemistry is a mixture of many chemical types.
It is a chemical composition of asphalt that determines its
properties in whatever end use that is chosen. This is because
asphalt is made up of polar and non- polar compounds in
complex associations .this interaction of polar compounds
determines asphalt structure and mechanical properties.

The chemistry of the asphalt produced depends on two main
parameters, the crude source and manufacturing process. The
chemistry may be basically paraffinic, naphthenic (straight
chains or rings) or aromatic. This will affect the asphalt
properties and influences the method of its manufacture and
applications. Crudes or classified as heavy, medium or light,
depending on the level of the bituminous materials (4).

Mixture formulations and uses:-

Mixing of asphalt and aggregate is accomplished in one of
several ways:

e Heat mix asphalt concrete (commonly abbreviated as
HMAC or HMC) is produced by heating the asphalt binder
to decrease its viscosity and dry the
aggregate to remove moisture from it prior to mixing at
150°C for virgin asphalt, 165°C for polymer modified
asphalt and at 95°C for asphalt cement .Paving and
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compaction must be performed while the asphalt is
sufficiently hot .HMAC is most commonly used as highly
traffic pavement such as high ways, racetracks and
airfields.

e Warm mix asphalt concrete (commonly abbreviated as
WMA or WAM) is produced adding either Zeolites, waxes,
or asphalt emulsions to the mix. This allows significantly
lower mixing and laying temperature and results in lower
consumption of fossil fuels, thus releasing less carbon
dioxide, aerosols and vapor The usage of these additives
may afford easier compaction and allow weathers paving
or longer hauls.

e Cold mix asphalt concrete; is produced by estimating the
asphalt in water (essentially soap prior to mixing with the
aggregate). While in its emulsified state the asphalt is less
viscous and the mixture is easy to work and compact. The
emulsion will break after energy water evaporates and
cold mix will, ideally, take on the properties of cold
HMAC. Cold mix is commonly used as a patching materials
and no lesser trafficked service road.

e Cut-back asphalt concrete: is produced by dissolving the
binder in kerosene or other lighter fraction of petroleum
prior to mixing with the aggregate. While in its dissolve
state the asphalt is less viscous and the mix is easy to
work and compact. After the mix is laid down the lighter
fraction evaporates.
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Mastic asphalt concrete: or sheet asphalt is produced by
heating hard grade blown bitumen(oxidation) in a green
cooker (mixer) until it has become a viscous liquid after
which the aggregate mix is then added(5,6).

Rolled asphalt concrete: The largest use of asphalt is for
making concrete for road surfaces and account for
approximately 80% of the consumed. Roofing shingles
account for most of the remaining asphalt consumption.
Other uses include cattle sprays, fence post treatments
and water-proofing for fabrics. This kind contains around
5% added bitumen.

Mastic asphalt: is kind of asphalt which differs
from dense graded asphalt(asphalt concrete) in that it has
a higher bitumen(binder) content, usually, around 7-10%
of the whole aggregate mix.

Asphalt emulsion: This kind involves mixing the
asphalt with petroleum solvents at much lower
temperatures, to form “Cut-backs” with reduced melting
point or mixture with water to turn the asphalt into an
emulsion. Asphalt emulsions contain up to 70% asphalt
and typically less 1.5% chemical additives. These two
main kinds of emulsions are with different affinity for
aggregates, cationic and anionic. Asphalt emulsions are
used in wide variety of applications; chipseal and
slurryseal (7, 8).

Asphalt properties and specifications:
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Asphalt is thermoplastic; it is softens when heated and
hardens when cooled. Asphalt pavements are subjected to a
wide range of temperatures at which the asphalt should
maintain enough stiffness and strength to prevent failures like
cracking (at low temperatures) and rutting or shoving (at high
temperatures). Asphalt properties can be controlled using
specifications from tests conducted at different temperatures.
Grades for certain location should be selected depending on
that climate. In general, softer grades are used in cold climates
while harder grades are used in hot climates.

Viscosity, penetration, flash point, ductility, solubility, loss
on heating and specific gravity are the more important
properties.

Viscosity test:

This test measures the amount of time it takes for paving
asphalt to flow between two markings in a capillary tube. The
result is restored in poises There are two types of viscosity test
.Absolute viscosity is done at 60°C using specific capillary tube
attached to a vacuum pump .The pump is used to move asphalt
in the tube between two points while is measured. Kinematic
viscosity is done at 135°C using a narrower capillary tube
without applying vacuum. The asphalt for test is left to flow
under its own weight and the time to flow between two
markings is measured .The temperature of 60°C was selected
because it represents the average high temperature pavement
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asphalts reach in summer. The viscosity value at 60°C should be
selected to ensure that the asphalt cement can resist pavement
distortion.

In cold climates the asphalt with a viscosity of 1000 to
2000 poises may be used while in hot climates a viscosity of
3000 to 4000 poises may be required. The 135°C temperature
represents the temperature at which asphalt is mixed and
compacted during construction .The viscosity at 135°C should
be above a certain level to keep asphalt cement from running
off during mixing and consumption difficult(9) (Fig.1).

Penetration test:

Although rabidly being replaced by viscosity test,
penetration is still used in specifications and referred to in
selecting asphalt .The test covers determination of semi - solid
and solid bituminous materials, i.e. penetration is a measure of
stiffness at intermediate pavement temperatures. Consistency
of a bituminous material expressed as the distance in tenths of
millimeters that standard needle vertically penetrates a sample
of the material under known conditions of loading, time and
temperature (10). A container of paving asphalt, i.e. the sample
is melted and cooled under controlled condition, 25°C, then a
needle of prescribed dimensions, supporting a 100 gram weight,
penetrometer, is allowed to bear down on the asphalt for
exactly five seconds, under specific condition. The distance the
needle penetrates into asphalt is measured .This becomes the
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penetration value of the asphalt .The value range should be such
that the asphalt cement is not too hard to prevent cracking nor
too soft to prevent distortion at temperature dominating the
pavement site. For example for cold climates a 120-150
penetrations asphalt is commonly used while in summer
climates a 40-50 penetration asphalt is used (Fig 2a,Fig 2b).

Flash and fire point test:

This test method describes the determination of the flash
point and fire point of petroleum products by an open cup or
automated Cleavland open cup apparatus(11). This test
measures the temperature to which asphalt may be safely
heated without instantaneously igniting in the presence of an
open flame. This temperature however, is usually well be below
temperature at which the asphalt will burn, fire point, at which
will support combustion for a minimum of 5 seconds .This
method is used for viscous materials having flash point of 79°C
and above(Fig 3a,3b).

Ductility test:

This measures the ability of asphalt cement, a bituminous
material, to stretch without breaking. This test is conducted at(
25°C + 0.5°C).

In it especially shaped sample is submerged in a water bath and
stretched at a rate of one cm. per minute at (25°C + 0.5°C). The
elongation of the sample at breaks, measured in centimeters, its
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ductility (12). At other temperature the speed should be
specified. The ductility test could be considered a good indicator
of asphalt quality and pavement durability.

A higher value is more favorable (Fig 4a, 4b).
Solubility Test:

This method covers the determination of the degree of
solubility in a proper solvent of asphalt materials having or no
mineral matter. The sample is dissolved in a solvent of carbon
tetrachloride and filtered through a glass fiber pad. The
insoluble materials is washed, dried and weighed. The portion
that is soluble in solvent represents the active cementing
constituents (13).

Now the proper solvent is trichloroethylene. The use of carbon
disulfide, carbon tetrachloride and benzene has been
discontinued, because of the safety hazards involved. (Fig5).

Density, Relative Density (specific gravity) test by Hydrometer
method:

This test measures the weight of a specific volume of
asphalt at a selected temperature. Specific gravity is the ration
of weight of any volume of materials to the weight of an equal
volume of water at the same temperature at 15°C (14). A
designation of 1.05/15°C indicates that the material is 1.05
times as heavy as an equal volume of water when both are at
15°C, i.e., for example, kilogram per liter at 15°C. It is necessary
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to know the specific gravity of asphalt aggregate mixture.
Specific gravity is used to estimate air void and density, both
indicators of well-designed mixes. Mix design influences the
stability and durability of pavement layers.

Aging test (loss on heating bitumen and flux oil):

This method determines the loss on heating of bitumen
and flux oil when heated under the condition specified. The
sample is heated at temperature of 163°C for 5 hr. in a
ventilated oven, and then weighed to determine the loss in
weight (15). Aging cement testing also includes two aging test
.The thin film oven test(TFOT) is used to simulate how asphalt
ages (reacts)with oxygen and hardens in the field during mixing,
transport and compaction. In this test 50 grams of asphalt are
placed in standard 13.34 cm. diameter metal pans on a tray
rotating inside a (163°C)

The asphalt is kept in the oven for 5 % hr. before it is taken out
and tested. The aging is the rolling thin film oven test (RTFO) is
used for instead of the TFOT.

Softening point test:

This test method covers the determination of the
softening point of bitumen in the range from 30°C to 175°C
using the ring — and —ball apparatus immersed in distilled water
(30°C - 80°C).The test is carried out by heating two horizontal
disks of bitumen, (cast in two brass rings) at a controlled rate in
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a liquid bath while each supports a steel ball (16).The softening
point is reported as the mean of the temperatures at the two
disks soften enough to allow each ball, enveloped in bitumen, to
fall a distance of 25 mm.( Fig 6).

Asphalt cements grades and specifications:

Several standard grades of asphalt cement are available
commercially. Currently, two standards specifications classify
asphalt cement based on consistency measured at standard
temperature. First based on penetration test; Five stand
penetration- grades asphalt cement are used for paving grades:
40-50, 60-70, 85-100, 120- 150 and 200-300.Since higher
penetration means softer asphalt cement,40-50 is the hardest
grades and 200-300 is the softer grades. Second based on
viscosity test. The test is either done on the original asphalt or
after aging in the RTFO test. In both cases the viscosity
measured at 60 C and report in poises. Viscosity grades based on
original asphalt testare : AC-2.5,AC-10,AC-20,AC-30and A
C -40 . Grades based on asphalt residue (A R ) from the RTFO
test are : AR-1000, AR -2000, AR —4000, AR -8000 and AR -
16000.

Emulsified asphalt is produced in several types and
grades; are based on the emulsifying asphalt agent and other
manufacturing controls. Emulsions can be anionic or cationic.
There are several grades for each type. Test for emulsified
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asphalt properties measure viscosity, rate of setting, storage
stability, particles charge and ability to coat aggregates.

Experimental part:

Because asphalt concrete is a mixture of asphalt cement
and aggregates, the specifications used should cover both
components. A mix design for paving projects is needed to
determine the amount of asphalt for the specific aggregate. A
different mix design is usually necessary for every source and a
maximum size of aggregate. These involve making mixes of
asphalt and aggregates in different proportions, by using waste
motor-oil in the laboratory using standard equipment, and
measuring the volumetric properties and strength of samples.
Mixes using four or different asphalt contents are produced. All
samples are obtained from Heet region, 200 km. north- west of
Baghdad, where natural and huge amounts of asphalt resources
exist. A waste motor-oil (used oil) was collected from motor-
service garages. All experiments test were carried out in
Laboratories of Al-Dora Refinery, south of Baghdad.

The average results quoted in the following table:
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Results and discussion:

Table (1) shows the values obtained for the penetration
point, softening point, specific gravity, ductility, solubility, loss
on heat and flash point of samples of Heet asphalt before and
after treatment with different percentage of waste motor — oil.

The results of this study show:

1. Clear improvement of the penetration point after
treatment with waste motor — oil from zero to higher
values according to ASTM and IP specifications for asphalt
production.

2. Table (1) shows that the relation between the softening
point and penetration point. the softening point changes
positively and is comparable to the specifications of the
asphalt produced in the refineries

3. The table also shows an obvious positive change
(improvement) of the specific gravity, ductility, solubility,
loss on heat and flash point after treatment with different
percentages of added waste motor-oil.
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Absolute viscosity Kinemalic viscosity

%:

Penatration in
I_ units of 0.4 mm

START AFTER 5 SECONDS

o— Filing line

Timing ___
marks ’
-

Fig. 2a Penetration Test

Fig. 1 Viscometers for Asphelt cement

0./4 to 016 mm,
100 fo L02mm B%0' fo 9°40" 3
b7 B { i ety
‘ o a X,
L_____ 6??;377‘;"-

as required —-———--

FFig. 2b Needles for penetration test
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THERMOMETER

H /AS‘I'I wo.1c
= P 28C
e

TEST FLAME
APPLICATOR

HEATER FLAME TYPE /
OR ELECTRIC RESISTANCE TYPE

milimatres ncnes

mn max ma max
A—Dameter 32 a8 01286 0189
8—Ragius 152 nominal 8 nominal
C—Diameter 15 noominal 0063 norsinal
(+] 2 0.078
£ 6 7 0236 0276
F—Diameter o8 nominal 0031 nominal

Fig.3a flash piont test
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Fig. 3b Cleveland Open Cup Apparatus-flash point test

Fig. 4a Ductility Test
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Fig. 5 filtering apparatus assembly — solubility test
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Fig. 6 Two — Ring Assembly — softening Test

Fig. 4b Mold for Dductility Test Specimen
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