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Letter by the Editor

“All Praise is for Allah by whose favor good works are accomplished”.

As the journal continues its scientific generosity and excellence, thanks to Almighty Allah’s
blessings and guidance, as well as to the efforts of researchers, who have submitted their scientific
researches that were later scrutinized by the journal’s reviewers before being published in ARID

International Journal for Science and Technology.

Thanks also should be extended to the editorial board, the scientific advisory committee, the
reviewers and the translators for their contribution in the preparation, review, evaluation of the

third edition, which was characterized by diversity of its new scientific and technical researches.

I hope this new edition lives up to the readers and researchers' expectations.

In this occasion, all research colleagues in ARID platform as well as researchers, scientists and
experts in Arab and international universities and research centers are invited to contribute with

sober researches in the upcoming editions.
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In a similar pattern with the previous edition, the editor's letter in this edition will be devoted to
the development of computers and the prospects of its future applications and the age of natural

intelligence and artificial intelligence.

The first Binary Number Systems was presented in 1703, which helped to build the Bombe
Machines in 1941 used to decrypt the unbreakable Nazi "Enigma" code in the second world war.
In 1843, the Conceptual Programming Languages came to the scene, and in 1945, the first
Electronic Numerical Integrator and Computer were built in the size of 20ft x 40ft containing18000

vacuum tubes.

In 1950, the Turing Test was presented to form the start of Artificial Intelligence. Then, IBM
presented the first mass-produced computer IBM 650 in 1954. Thereafter, the first computer built
with transistors was presented in 1956, where IBM introduced the first commercial computer (IBM
305 RAMAC) with a hard drive capable of storing 4.4 MB of memory, weighed 1 ton. In 1958,
Computer Chips were introduced for the first time, which later transformed the room-size vacuum
tube machines into what would become the microcomputers of today. Then, the Modern Computer
Prototypes with Graphical User Interfaces were introduced to the public in 1964, followed by the
first official use of the internet in 1969, which was sending an email from UCLA to Stanford. In
the same year, Stanford introduced the first computer-controlled robot arm, namely "Stanford
ARM Robot". In 1971, Intel 4004 Microprocessor and C Programming Language came to the
scene, which helped to introduce the first Atari video game "PONG" in 1975. In 1977, Apple
produced the first PC, and in 1981, Microsoft introduced its first operating command-based

operating system "MS-DOS". In 1982, Commodore 64 was the best-selling computer with 64KB
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of RAM, which motivates Macintosh to produce the first Macintosh mouse-driven computer with
GUI in 1984. Thereafter, PERL Language was introduced in1987. After that the World Wide Web
that globally shares information through hypertext was introduced in 1989. In 1990, Adobe
produced the first version of Photoshop followed by the introduction of the first Web Browser
"Mosaic" in 1993. Then, PHP, JAVA 1.0 and JavaScript was introduced in 1995, and in the same
year, the first remotely aircraft system or unmanned aerial vehicle UAV "Predator Drone™ was
introduced. Then, the era of shared libraries of multimedia, such as Netflix and iTunes Music Store,
was introduced in 1997 and delivered in 2003, respectively. In 2007, Apple introduced the first
iPhone mobile with a touch screen, and only after two years, IBM introduced the first
supercomputer "IBM Roadrunner”. As for this decade, we have seen the real products of Cloud
computing, 10T, Vehicular Networks, Virtual Reality, the Augmented Reality, and the
nanotechnology computers. As for the coming computing era, computers will become very
powerful, smaller in size and cheap enough to be put in refrigerators, irrigation systems,
thermostats, smoke detectors, cars, streetlights, clothing, and they can even be embedded in your
skin. The coming computing era will be predominated by artificial intelligence, 10T, robotics, and
unprecedented connectivity, which will be an incredible next step in the evolution of computer

science and engineering.

By 2030, a new era will flourish; an era of technological renaissance, which will surprise the
world... it 1s the era of Advanced Digital World; the Era of Natural Intelligence of man, and
Artificial Intelligence of machine. These two phenomena shall complement each other, and only
people with high intelligence capabilities will be able to land remarkable job and place in life.
Moreover, only people who know how to deal with Artificial Intelligence-empowered machines

will be able to deal with life's new requirements.

- lzpa M 8
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In light of this fact, the new beyond-2030 era requires preparation and creation of a new generation
who must have high intelligence capabilities and represents a kind of human forces which play
key role in the development, planning, leadership, management and operation of rules and pillars

of the sustainable development plans.

To create such generation, it is necessary to initiate an advanced intelligence development within
schools and universities, enhance the role of schoolteachers, university professors, educational
officials and the family, and promote the “culture of intelligence" at the levels of state, society and

individuals.

L I e I
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Abstract

The concept of sustainable development embraces a set of values emanating from environmental
ethics. It is thus a valuable resource for environmental design professions including Landscape
Architecture (LA), which deals with the design, construction and management of outdoor spaces
in the built and natural environments. The aim of this study is to enhance the role of these
professions in general, and the profession of LA in particular, to contribute to the advancement
of sustainable development applications. This study is theoretical but is built on applied studies
of professional practices. It is based on descriptive and analytical methodology. In the beginning,
it provides a summary for the trends of environmental ethics, the place of sustainable
development within them, the extent to which they promote the objectives of LA and the extent
to which LA and its practitioners adhere to the principles of sustainable development and how to
promote such adherence. The study concluded that sustainable development belongs to the
Homocentrism school of ethics, and that it supports the aesthetic, social and environmental
values of LA. It has also reached the credibility of some criticism directed at LA in terms of their
contribution to unsustainable development at sometimes. Accordingly, the paper concludes with
three recommendations for new trends that can effectively contribute to addressing this
deficiency: renewable design, new aesthetics and social participation. The adoption of these
trends can contribute to the enhancement of the environment, to an eye that appreciates its beauty

as created, and to the promotion of the sustainable behavior of the societies where they live.

Keywords: Environmental Ethics, Homocentrizm, Sustainable Development, Landscape Architecture
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Abstract

The Tigris River is considered as the main source of drinking and irrigation in Baghdad. The
objective of this research is to assess the quality of Tigris River water for drinking purposes by
calculating the Water Quality Index (WQI). The samples were collected from ten stations in
January in which five water quality parameters were analyzed: Turbidity, total dissolved solids,
concentration of hydrogen ion, dissolved oxygen, biological oxygen demand. The water quality
for all the monitored stations was calculated via WQI in which all the stations showed unsuitable
quality of water for drinking where the highest value is 534.26 in station 8. The WQI was re-
estimated for all the stations excluding the turbidity and total dissolved solids parameters in
which station 5 solely shows good quality of water with WQI equals to 46.21. This interprets the
condition of the river which can help the local authority in taking action by identifying the
sources of pollution and improving the water quality. The stakeholders should be involved in the

decision making and mitigation alternatives.

Keywords: WQI, Tigris River, Water Quality, Control Measures, Baghdad
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1. Introduction

The main drinking sources in Iraq are represented by the surface waters for both or Tigris and
Euphrates Rivers. Tigris River is considered as the main and only drinking source in Baghdad.
Besides the surface water, ground water and springs can be considered as supporting sources [1].
Nowadays, Iraq facing a real water crisis as the discharge in both of Tigris and Euphrates goes
down to a remarkable value which affects the drinking, irrigation and other uses in the country.
This is due to the building of many dams on both of the rivers in the riparian countries, climate
change and the severe decrease in annual precipitation which reduces Iraqi share of water [2].
With the available quantity of water, the quality is highly recommended to be investigated.
According to the Ministry of Water Resources, 32 percentages of Iragis has an access to clean
drinking water and only 19 percentages has an access to an acceptable sewage system [3] and
[4]. There are varieties of pollutants being disposed into both rivers from the non-point sources
(i.e. runoff) and point sources (like industrial wastes, agricultural and sewage) [5]. This
necessitates more studies on water quality in Iraqgi rivers in order to identify the major sources of

pollution and mitigation alternatives.

The Water Quality Index (WQI) of 11 streams and the receiving UM- Al Naaj marshland at
Misan governorate, Iraq have been assessed using five water quality parameters in which it is
indicated that the quality of water ranging from good to excellent [6]. The drinking water quality
of Al-Kufa River have been assessed for duration of 12 months using the WQI and the
Geographic Information System (GIS) in which it is indicated that the quality of Al-Kufa River
is classified as very poor. This is due to the human activities along the river banks [2]. Another
study has been performed for evaluating the water quality via WQI of Al-Gharraf River, branch
of Tigris River in the southern parts of Irag in which samples were collected from five stations

for duration of one year and eleven water quality parameters were considered. Results showed

- lzpa M 8
{10}—
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different index for different stations in which the water is poor in stations 1, 2, 3 and 4 whereas
showed very poor quality in station 5 [7]. Ten water quality parameters were adopted to estimate
the WQI in Dokan lake in northern parts of the country in which results showed that the quality
of water is deteriorating which was good in years 1978, 1979, 1980, 1999, 2000 and 2008 to be a
poor quality in 2009 and it is recommended the continuous monitoring of the water quality in the

lake for proper management and action [8].

The aim of this research is to assess the water quality of Tigris River in Baghdad via using the
water quality index (WQI) approach based on five parameters. This is very significant to the

decision makers to give decisions based on the calculated index.

2. Materials and Methods
2.1 Data Collection

The study area is located in the capital Baghdad as illustrated in Figure 1 which starts from
Al-Wazeria (Al-Sarafia bridge) to Bab Al-Moadam (Medical City Bridge). This distance of the
river receives discharge from the medical city which is affects the quality of the river water. Data
collection includes water quality samplings that have been collected from ten stations in which
each station consists of three locations (i.e. left, middle and right of the river) as illustrated in

Figure 1.

Figure (1): Water quality sampling stations

e T e A Y
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Water samples were collected in January. Samples were analyzed according to American

Public Health Association standard methods [9]. Table 1 presents the monitored water quality

parameters.
Table (1): Monitored water quality parameters
No. Parameter Unit Site
1 Turbidity NTU Laboratory
2 TDS mg/I Laboratory
3 DO mg/I In situ
4 pH pH units In situ
5 EC puS/cm In situ
6 BOD mg/I Laboratory

2.2 Estimating Water Quality Index

In estimating the WQI of the river, the weighted arithmetic index method was adopted in
which five parameters were considered in the calculation as illustrated in Table 2 for ten stations
as shown in Figure 2. In each station, there are three sampling points: (i.e. left side, middle and
right side of the river). The weighted arithmetic water quality index method was applied [10] in
which the water quality parameters were multiplied by a weighting factor and are then

aggregated using a simple arithmetic mean using the following equations:

__(Mi—Li) 100
G={s—w/)*

wi=X
'S

WOl = ¥ wiQi

=lyn wi

Where, Qi is the sub index of the ith parameter, Wi is the unit weightage of the ith parameter, n
is the number of parameters included, Mi is the monitored value of the parameter, Li is the ideal

value, Si is the standard value of the ith parameter.

Table 2 illustrates the water quality classification based on WQI [11].
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Table (2): Water Quality Index Classification

Range Quality
0-25 Excellent
26-50 Good
51-75 Poor
76-100 Very poor
>100 Unsuitable for drinking

3. Results and Discussions

Based on the equations listed earlier, the WQI for the ten stations monitored in the study area
was calculated using the weighted arithmetic index method for five parameters mentioned
earlier. The results of water quality monitoring for the ten stations are presented in Table 3. In
each station, three samples are collected (left side, middle and right side of the river) and then
average values for each station were adopted. Based on the results of monitoring in the river,
there are some differences in water quality parameters within the ten stations. WQI calculations
showed that the last stations got high index values in which it can be attributed to the discharge
from the medical city complex. The water quality in this area is highly affected by the discharge
of sewage and the erosion of the riverbank which introduces high turbidity and total dissolved

solids in the water body [12] and [13].

Table 5 illustrates the results of WQI for all the monitored stations from station 1 to station 10
which are 486.23, 510.66, 514.72, 480.55, 431.35, 527.7, 464.18, 534.26, 525.78 and 531.67

respectively in which the water quality in all stations is classified as unsuitable for drinking.

As mentioned earlier, the turbidity and TDS can be considered as the main water quality
parameters which affect the quality of the river water [14]. The turbidity values for all the
stations are much higher than the standard value < 5 NTU according to the World Water

Organization. In station 10 which is very close to the disposal of the medical city complex, the

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 2, NO 3, June 2019

TDS value is very high as compared with TDS values of other stations. The standard value of the

TDS is 1000 mg/I [3].

Table (3): Monitored values of water quality parameters

Parameter | St.1 St.2 | St.3 | St.4 St.5 St. 6 St.7 St. 8 St.9 | St. 10
Turbidity 80 85 87 79 73 88 81 89 86 88

TDS 1055 1030 | 1063 | 1056 | 1068 1059 1065 1062 1065 5500
DO 7.1 6.7 6.4 6.9 7.5 6.5 7.0 6.3 6.6 6.4
pH 6.5 6.7 7 6.6 7.1 6.8 7.3 6.8 6.5 6.7
BOD 2 2.61 3.2 2.52 1.8 3.3 25 3.4 3 3.2

The DO is an important water quality parameter in evaluating the quality of water since it is
essential in bacterial actions in breaking down the organic matter available in water [15]. The
DO values monitored in the river are higher than the standard value 5 mg/l. Regarding the pH

values; they are different between stations within acceptable levels with a standard value of 7.5

Eventually, the BOD values for the stations of one to ten recorded lower values than the
standard value of 5 mg/l. The ideal values and standard values for the five water quality

parameters are presented in Table 4.

Table (4): Standard and ideal values of the monitored parameters

Parameter Standard value Ideal value
Turbidity 5 0
TDS 1000 0
DO 5 14.6
pH 7.5 7
BOD 5 0

The estimated water quality index values for the ten stations were calculated via excel data sheet

and presented in Table 5.
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Table (5): Water quality index for the ten stations

Station WQl Quality
1 486.23 | Unsuitable for drinking
2 510.66 | Unsuitable for drinking
3 514.72 | Unsuitable for drinking
4 480.55 | Unsuitable for drinking
5 431.35 | Unsuitable for drinking
6 527.7 Unsuitable for drinking
7 464.18 | Unsuitable for drinking
8 534.26 | Unsuitable for drinking
9 525.78 | Unsuitable for drinking
10 531.67 | Unsuitable for drinking

As highlighted in Table 5, the WQI index values for all the stations show that the water is
"unsuitable for drinking”. This is attributed majorly to the high turbidity and TDS values that
exceed the standard values [3]. The original WQI values and the WQI (excluding turbidity and

TDS) were presented in Table 6.

Table (6): Comparison between the original WQI and the WQI without turbidity and TDS

Station WQI Quality Station WQI (Excluding Quality
TDS and Turbidity)
1 486.23 Unsuitable for drinking 1 69.28 Poor
2 510.66 Unsuitable for drinking 2 65.41 Poor
3 514.72 Unsuitable for drinking 3 56.02 Poor
4 480.55 Unsuitable for drinking 4 68.96 Poor
5 431.35 Unsuitable for drinking 5 46.21 Good
6 527.7 Unsuitable for drinking 6 66.39 Poor
7 464.18 Unsuitable for drinking 7 63.43 Poor
8 534.26 Unsuitable for drinking 8 67.91 Poor
9 525.78 Unsuitable for drinking 9 78.74 Poor
10 531.67 Unsuitable for drinking 10 71.02 Poor

As illustrated in Table 6, the original water quality index for all the stations indicates that the
water is unsuitable for drinking but when the TDS and turbidity were exempted; the WQI values
were changed in which the water quality is poor in all stations except station number 5 which
show a good quality of water. Based on that, the water quality can be improved by reducing the
TDS and turbidity values to desirable limits. The TDS values can be minimized by treating the
sewage from the medical city complex prior to their direct disposal into the river and reducing

human activities that have a direct impact to the water body [16]. For the turbidity values, it is
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highly recommended that erosion, sediment and drainage control measures are installed along

the river banks [17], [18], [19], [13], [20] and [21].

4. Conclusions and Recommendations

Tigris River has a main drinking and Irrigation source for the capital Baghdad. This work
aimed to evaluate the water quality of Tigris River in Baghdad via estimating the WQI of the
river based on five parameters. Based on the monitored water quality parameters for the ten
stations, the WQI values indicate a quality of water which is unsuitable for drinking. This is
attributed to the disposal of sewage in the vicinity and runoff of water to the water body. It is
noticed that the turbidity and TDS values were higher than the standard values in remarkable
values. The WQI for the ten stations were re-calculated without considering the turbidity and
TDS. Nine of the stations were recorded poor quality of water and one station only showed good
quality. Thus, this is emphasis on adopting control measures (erosion, sediment and drainage
controls) to improve runoff quality. Furthermore, it is recommended to take more samples during
different months of the year to give a better representation of the data and involving more
parameters. Finally, stakeholders must be involved in the decision making and mitigation

alternatives.
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ABSTRACT

Radiation is the emission of energy in the form of particles and electromagnetic waves. So all
forms of ionizing radiation are dangerous factors that produce some kind of irreversible physical
and genetic effects. Therefore, awareness and application of special guidance to protect against
ionizing radiation exposure plays an important role in the health of workers in diagnostic
radiology departments by applying the basic rules of radiation protection. The aim of this study
is to evaluate the status of the workers in the diagnostic radiology departments in relation to the
occupational radiation protection of the ionizing radiation hazards in the Benghazi hospitals —
Libya. Consequently, the questionnaire was distributed to the staff of radiology departments
(Radiographer only) in four hospitals in Benghazi city. The study sample included 61 workers
selected randomly from 109 workers in radiology departments. The data was collected and
analyzed by SPSS program. The results of the demographic variables of the research sample
indicated that the average age of the sample was 35.2 years and the majority holding diploma
certificate (77.4%). However, primitive and periodic medical examinations were not conducted
regularly despite their importance. The vast majority was not equipped with radiation exposure
devices, working hours exceeded 40 hours a week. Non-calibration of equipment and conducting
radiation survey of the workplace for absence of radiation protection employee in the four
hospitals selected in this research

The results of the study show that most workers (radiographers) in the diagnostic radiology
departments in the four visited hospitals did not have sufficient awareness and knowledge about

the international recommendations for radiation protection. Furthermore, the lack of primitive
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and periodic examinations and the reason for the failure to these tests are due to the lack of
equipment for measuring the amount of radiation exposure doses, non-limitation of working
hours and the absence of compulsory breaks, besides the absence of a responsible employee for

radiation protection, which can regulate all the above works.

Keywords: Radiation protection, radiography, medical examinations, health physics
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Abstract

Several astronomical problems are discussed in this study concerning the sight conditions for
Fajr and Isha twilights and their correct angles. The paper starts by explaining of the
astronomical differences between true and false Fajrs. The opinion of late prominent astronomers
about the right Fajr angle is listed and stated. The recent studies which were conducted to find
the right Fajr angle are also discussed. From the observations, it is found that the Fajr and Isha
angles are between 17 and 18 degrees. The outcome of the observations is in good agreement

with the results from other recent studies.
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ABSTRACT

The present study deals with synthesis , characterization and antibacterial properties of some

complexes of Co (I1) ,Ni(Il), Cu(ll),Zn(I1) and Cd(1I) with the ligands L1,L,L3 of type :

L1: 1,2-bis((benzoimidazol-2-yl)thio) ethane

L>: 1,3-bis((benzoimidazol-2-yl)thio) propane

La: 1,2-bis(benzothiazol-2-ylthio) ethane

Adduct compounds have also been synthesized with 2-mercaptobezothiazole(bzizH) or 2-

mercaptobenzoimidazole(bzimH) ligands.

The ligands and the complexes have been characterized by various physical — chemical
techniques such as elemental analysis, molar conductive, magnetic susceptibility measurements
,infrared, nuclear magnetic resonance and electronic spectra . Based on these data, it is proposed

an octahedral geometry for all complexes.

Antibacterial activity of the ligands and complexes was tested against some selected bacteria
(Klebsiella pneumonia and Streptococcus pyogenes) and some of these complexes showed

higher antimicrobial activity than ligands.

Keywords: heterocyclic ligands, the biological effectiveness of complexes
Co(1),Ni(I1),Cu(l),Zn(11),Cd(lI)
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(60°C)anha dnyn SljeS O b chis o5 AYL dud elld 2 AL

S— (CH,);—S,

H refulx 1h
Na2CO3 HN/< >\NH
—_—
2 ©[ />_ SH B B o 10 by N/
N EtOH

1,2-bis(benzothiazol-2-ylthio)ethane (L3) Sl<dll juaad 3.4

[7]oraall 4 oypdiall Guyhall Con IS 138 juas

: NaOH
: />> e @SJ/S\(CQ%\/buNaBr £ 2,0

N N N
[M(Ln)].Cl; g5il) (0 ciltiaall yuiaas 4.4
:1,2,3=n 5 Zn(11),Cu(ll),Ni(11),Co(I) =M &) Cua
[8] sradll & pdiall Ay dall e dkaall g ya &
:([M(Ln) (bztztH)]Cl g5 (po Clafina yuiani 5.4
(2-mercaptobenzothiazole) = (bztztH) s1,2=n 5 Zn(I1),Cu(I1),Ni(I1),Co(Il) =M ) cus

e dsliY) (e (10ml) 4 ldall (bztztH) Bt (1w (0.0004mole,0.074Q)48Lials 2aall 12a yuan
(10ml) & CAd[M(Ln)].Clz gl (53 o) yumaall adeall (5 (0.250,0.0004mole) N eacilly ol

303 ey 0585 Cam Aaal) Bl a3 5 (e lad) sadd gial) e, (50MI) dass (551 (s & DMF (50

-ln.-:-.-—-:- ~ —au--‘—y'\
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Z\.E:ULJ\GQQ\M 308y yicasd alg LJaline Jarea U_:;:aojé‘éégu\)l\ s ?3@,:9:&\ Lleas ) Jund,  pnda

[M(L3) (0zimtH)]Cl g5 (s ctina juian 6.4

(2-mercaptobenzoimidazole)=(bzimtH) , Zn(I1),Cu(ll),Ni(11),Co(ll) =M o} ¢ua

e J8iY) e (10ml) & ) (bzimtH) sl (e (0.0005mole,0.0750) ddlial diaall 138 piad

(10ml) 4 3all [Co(Lg)ICl2 apuall (53 Dol yuanal) a2iall 3 (0.0005M0le,0.3g) M cpeiilly s pail
Caaly 055 G A3 Bha Aapn ) 3y i (lelud) 5aal giall anca (50MI) das ala (s 3 DMF
Ayl ladeall Ly jpamat phg Jalitie Jakia and (8 (3 )l Ciis & il ddens ) Jead, 3l G5))

: Lsblially il .5

Aalal) Lglakeay IS jumad] Crondia) S cdlelill P e lgde Jganll 5 3l bl gl 1 e,
Lylaally Langloldly Al dpadiiall Jilglls Wiahns Co(11),Cu(I),Ni(11),Cd(11),Zn(I1)A4 ~aY) as

200 ity gl Adladll Cn e Lagiy

IS AN GLIY) Guldl eheall it 2V A Aahall s3a 8 Crerdiul: elpead) it dedd) Cildl

Llpay) Gl cuysd Cua, KBI galil (S e Lgiigs 2 (400-40000m™) aall (e 8ymadll cilaadlly

Y Al paalaal) o aSU g Gulil adlge (o B Il il 8jumnal) cilaeall
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O e (L1, Lo) 8pmnall Il (N-H) deganal Galaia¥) ais o) cpid :V(N-H) de ganal) Jaa <) ) Al 1

an Coeks G, cpaY Ae sane go Al 3 peals U Jasi  Levie Lalai 4 jall o2 525 [9] (3114-3434cm?)
oY) e gana ae SN LUl ade e Ja 138 53 juanall Colbieall L (aaY] de sanal (aliaial!

SIS pe Lgiijlaa g Bpnnall Clakeall olpentl cand dadY) Gl (g acdag N sl o) gaalae <)) Jia1 2
e slaie¥l ady, LsSiell clabed) g3 e Cipaill @3 paliaial) pia b Alalall il ey Galil) Js
Slcad Il iy cladadll 8 ek A (1) Joaad) A mdase WS, (VLILILL ) das)¥) silalgglil) (aleaa)
Ay SaBY) Jgaan of i 5€ Arandn 3356 @3 a3all 038 of ¢ AT a3ag S(NH) s0( NH)  23a 0
[11][10]wlSll Gusliil) adlsn (so 8)S8  axy Leaaigig aiadl 0d & sl
) aall e el ety Ao ganaS (VLT 1) &aap¥) alalgslill aja e Laglgialy sl cilaslSl 5l
t YIS i€ [12] wlelgll 3a o 5 (Al palaial ain sl e S ((1637-600cm?
3(CH) s 3(NH) I g5 (<ius dan 2358 D(C=N) I ety < Aajall s28 35e5 (1) balsaldl) daja —
23 Afy Ball Il sl e (S,NH,NH=X)Y(cm™1637,1616,1622) adsall xic ijglag elinil 23S
cGelil) 8 NH degane i o113 Zald ([10] dbaall 0585 die el @lazgi gai Gl S 2155 5l dajal
[13]es3-3t S v(C=N) 5 s 23,58 V(C=S) - ey IS daial) o2 39t () alalgulil) dajs —
s3a a5 5 sl e (S, NH =X) 1 (1405-1350,1430-cm1375)ad sl die syad) cluil<ulll & cujg i
vie Aol claagi saiy gl (galal JS8 oSl dga e Lali¥) vie J8 Sy s Ciadla Ja £ 155 ) Aasal

[10]0tiasn ) ol L g illy canysSl iga chm coml) il IS0 LGN iy € g il g cpn Bl )
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sie &yelag[13] V(C--N) 585 JSh 5 (C-N) J sy o0 dajall oda s (1) SLalglil daja - &
238 iy saall J3ats sall clulll dsil) e (O, NH, S =X) .1( 1010 « 1010 <1024cm™) adsal
J10]dnall (6€ag Lol V) die 81 s s Adsbla 5y9emi 7155 ol Aajal)
(NH J(770 « 760cm™ ) adsal) vic cijelas 0(C-SH sty IS dajall 020 3503 (VI ) balsaldl) daja — 3
iga e BLEY) vie J8 lanys gai Taa Gl IS8 215 ol Aajall oda 285 el clulSll gl e, S =X)
[14][15][16][17][10] wlalsal cpumg 5 dga lef clani saiy cunysl
asalls o N Bl Il Gl 8 il e gl o2 ysela axel ki 2 V(M-S) 48 sanall s i) 301 .3
O o (420-380 cm?)saall Gaav(M-S)aphallaiay ) claasil s, (NON-Ligands) Sl ) ases Y 3
Gans b V(M-S) desendll an seh o) ,(350-300 cm?) dilil i s i[21][20] Nakamoto (u

12072 k) <oyl 553 Gl e W ae el Jyean e AN (1) Jolaall & e ge LS Bpcmnal) clsiedl)

(400- sie ale IS V(M-N) degendd Galaial daja gliz V(M-N) 45 gaxall Jaa i) ) 4
(420-500cm™ @l e alial ajs calael Bpumsall Clakea o Jasgl 385 [21] 500cm™)

(1)dsaall b pcmse LSy . (C=N)de panal Cng 5l 83 Gk oo BISAL (M g1 Bl e Jy Lad)

Qe Sl e aladials 5ycanal) Cilaieally ClailSull A g pSVI Gl Cavd oda Liadyn 2 Auig SN il
e (o ide o ] 9 RN

Gl e b d-d Gl syanall Ciltiaall Gians ltiaall Cabael By (555 (107°M) ;S5 (DMF) auleys
Bycanall Cilaiaally bW cilas 3 E5all [ Ascsiid) (368 AxdY) Caads A aladiad DA (e elldy, dial) Sl

sl Craka
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Lis pmnall ClulKlll cujglal 385 (25°C) dijall sa sy de (awl) Sl Ada Jlasiuly (200-800nm)
(B15- ase dsh e jeliis o * g5 e (SN JEN) Aojs Ay Lig iSN) V) o paleail
Ly A LYY (il 5 LS (317-398nm) e ek Al N> ¥ gg e g_'w:sf\h JEY) dayss , 253nm)
fh LSy Bpandl Cilatell

(11,6,1) calisSl s cipglil (I lisSl Shtnn gpand 355N Cilall (b 5 sclipsl) il sl
(14858 ,16447 cm'') (14947 ,16393cm™)(14858,16420cm™) dikaiall sie (yaliaial aja 3yianall (11)

Yo Ll Ju 2a e A e 4Tag (F) >*%A2g (F) (v2) 5 *Tag (F) >*Tag (P) (va)oulliay) I gy

Cltinal g shandl S A e G o380 o3 o 3 sl e (31948cm ) (33222cm™) (30674cm yiilkial
[22] (1) il s

gl 4 palaid aa 8easdl(1)(14,9,4) <l cldias celal SN Giaiea
Mg (F) oVl ) ases (14471cm,23809cm)  5(14602cm,23529cm) s (14947¢cm,23696cm)
Gt (1) Sl Claben i e 3 il o3y sl e 3Aog (F) -°Tag (F) (v2)s »°Tag (P) (v3)
&) 2523 Alls (38000-42192em)  (saal) e (H) ISl iltina B 458 Cilaabiaiial cijgls Gl [23] #shacdl

Al Jl) o

ekl 3 anall (12-7-2) Cltine Cuhac) Cua (1) Gulaill Cilsinn gaand 5 S Cadall (o3 1 Guladl) Gl e
DAY SYGERY) D Aals (N e (16320cm™), (16400cm™), (17240em™) alaaie¥ o s

2B1g —>2Aug

’Bi1g —°Eg

. 6 sl gyl 1 aatigl JSEN o (3655 CIYLEDY) 03a
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(1X10'3M) S 5 B‘).s'aa.d\ Chlaaxall 4811 3..1"‘)\1‘5.45\ :\.;\.1\..1‘)@5” lia gl :L.u\‘)d Py a:u‘i_s.d\ :\_dm_gﬂ\

&0 o se LS Alilaie yue Al 5 N Sl aaas of (A 0 Gl 5 (DMF) cude Jleainds (25°C) 50 s 4 )y

(2) sl

sdunbalinall duwbual) cilulid

5.2,5.05.1 ) o bislosa (11,6,1) 8uzmnall (1) ki€l lakeal csslalinal ajall oS 1elipsl) cadns
e el el dailly ol dalle pahandl Sl Aty dpulalinalls alsd Claiaall o G 3 st Ae(B.M
[251[24] 4l )51 Aot leaall 38l = shacal) Al (1) b€l lstaal 28 gl
238 Ol sl Ae(3.1,3.2,3.3B.M) Aeealaline Lasie(14,9,4) symadl(ll) J<all atea calach :JSil) il
[26] zshad) Al 2N <3 (1) Il Slsen pa (385 230
s (12(2.19,1.99,2.0B.M) dcalaline Lase(12,7,2)8)mnall(l1) polaill claien cadac): guladl) cadina
LSy [27] (g5 e JSE CIX() ulaitll Cladan ae (345 audll 238 () Eua(2-2.2 B.M)J (gslen (35S0 (M)
(2) dsaadl b mase

LiSll e s o Canll s 3 spmaddl Cildbeall (o 23ey claulSlll il dan cud: daglgld) dudladl

Lua olad 4 e (Streptococcus  pyogenes) Ay g silly | ol SN Zaual AdLdl (Klebsiella pneumonia)

s e bl Auhyy A(CONtrol) sl zises juas Xy, (DMSO) ot die Sl , ol S
sps Lsall Gliladl e g5 ae Al bl O A cpddl cBAlS cuaal Gyl g (A LK)
Gy Sy sl il cpw 53 (3) dsaall & meage WSy, JWYL iall &k alassul, (Garamycin)

kel )5Sl LS Gulia) e syanall Cilaiaal
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Ll e 581 Ui Jalis <l Clsiaal) Lm0 3ag Cans

(Mm) jia Lally dalial) Sanal) il afrally IS Ldandil) dledl) 1(3) Jsaa

No: Formula Concmg/ml S K
complexes

L1 L1 20 - -

50 Smm | 12mm

L> L> 20 - -

50 -- 8mm

Ls Ls 20 -- --

50 -- 7mm

1 [Co(L1)(bztztH]CI 20 10mm | 14mm

50 15mm | 17mm

3 | [Cd(Ly) (bztztH)]CI 20 17mm | 21mm

50 21mm | 24mm

4 | [Ni(L1)(bztztH)]CI 20 8mm | 10mm

50 15mm | 16mm

5 Co(L2)(bztztH]CI 20 12mm | 13mm

50 16mm | 16mm

6 [Cu(L2)(bztztH]CI 20 9mm | 6mm

50 11mm | 13mm

8 | [Cd(L2) (bztztH)]CI 20 21mm | 22mm

50 16mm | 26mm

9 | [Ni(L2)(bztztH)]CI 20 - 9mm

50 -- 11mm

10 | [Zn(L2) (bztztH)]CI 20 -- --

50 -- 11mm

11 | [Co(Ls3)(bzimtH)]CI 20 - -

50 - -

13 | [Cd(L3)(bzimtH)]CI 20 15mm | 15mm

50 13mm | 20mm

14 | [Ni(L3)(bzimtH]CI 20 - 7mm

50 -- 11mm

15 | [Zn(L3)(bzimtH)]C 20 - 7mm

50 -- 12mm

Garamycin 10 20 18

bpmMso | - | -] -
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: pmnbliall (g5 )yl ke

(B 7.61-  Gxdl gandely olal (L1) 200 (HNMR) epblinall (55530 ciyl Canla bl

Gl e (HAHP) @ligion oo cnd) S Jalsally 280l 2a1Y) 2ad (so hLaY] o2 Cuie 85 7.36 ppm)

o (HEH®)-J dnlal (a1 ligigul) cro uily Julaall Lad¥) 8 03l clila pe Alalsie Jgjlanalinl o5

(NH) cma¥) 053550 A Aajall 020 2923 (5 12.4 ppm)  adsall aic dplal 5)lal Caplall jlily LS, Lgais 42|

a0 ) agen S (8 3.84 ppm)  adsall vie Asla) 5Ll Candall jglal QNS LISl (BLA e @l (o i

LS ) 3 (CH2) desana ) 5LEY) o3 cariel Ldlasll Al 1y JalSall (PIA o el i) o5 WS ligi
(1)JS (b age

00
(L1) Sl edalinal) (o9l iyl Cinla magy (1) J<al

(3 7.7-7.3 ppm)  saal era Lelyy ojlal (L) SIS (HE-NMR) oeshalinall (o5l i)l ke il LS
ool clils e (HZHR) cligigndl ge cudil I JalSally 4basSll AaBY) dad (e chLEY) o cuje S
A e (HELHY) adsad dadlill iligign oo cnl iy Qliall oladV) 8 ol Clals ae dlahtia Jgjhaalyill
el Laads , (NH) oY) Osisn ) 2sa3 S (8 12.5ppm) adsall vie Loala) )Ll Cadall jeal ISy L
3 Jelsall Pla e @y Zlsi) & Cun @ligigyd) g oafl Wi (8 2-2.3 ppm) adsell die Lowled 3)La) Caulal)

(0 sl die 455 5 L) Caall ael LS | (sl o 52 5msall lassll (CHp) pselae I LEY) o3 cuie
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Olil) A sama (M asan (Al g Slisig ) I JalSally 8Lkl dalY) dad (o LAY oda cuie 38 3.6ppm)

A(2) JSE) (8 im0 LS [28] (sl (e 4kl (CHY)

(Lo) SIS galiiall gl (il il s £(2) S

(8 7.50-  (saall (paum 8D i yLil (L) semnall 23S (HE-NMR) osshalinall (go5ill iyl ok ygli) LS
o I Euil Gna Ja Ll dals e Leatlall gl dils e (HEHB) da)l ciligigp ao)) ) 2523 7.36ppm)

) ) aga 3 (8 7.83-7.80pPpM)  aisall 5 A8l 55La) il glal GBS, Jalally sl 1Y) Dia
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A0l 5Ll aodall Hedal LaS, cpang il 8)00 5yglaall Jg jllll e dasilall oyl dals g (HH= il cligig ) g
e daildll cpiull dals 8 Basagall ligigpll e il () B)LAY) 238 2gad duns (5 8.04-8.01ppm) adgall 2ic
(H-NMR) Cialall el LS 4l bl Jdalally 80l AafY) DA e sl @il GY) cisall & Jg LGN dals
P e clld il i GBIV e ganal 2gad Ciligig aa)) (A 2ga5 Al (8 3.33ppm) adgall e dnalal )L

{(3) IS b mase LS . [29]Ciulall AliasS AalYl Jalsal

(L3) Sl posdalinall (o5ill (il Csda iy 2(3) <A

SV (8 7.50-7.36ppm) adsall vie A8 5,lal [Cd(Ls)(bZimt)]Cl steal jwlalinad) (gosill (i)l cinda ekl
AVl delsill (DA (e bl (sMlly Jo il pe deailel) el dila o (HZHEHEHT) cligig s diw I e
s g (HY) @lisisp e o) M 2sas ) (8 7.83-7.80ppm) adsall sie 435 3La) Calall elal LS, Al
(5 8.04- aisa b oSy (HY) lisian on o) (I a5 Lol Gl lal ikl gl XS lgasis oyl
bl A1 (e (8 3.85ppm)  adsall die dalal Blal awdalizall (ool il il el @l 8.02ppm)

Ll ) Jalally 3laSl AalY) cujel un QBN degana ligig (e cul ) agas Jalilly
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I3 aad Laatll) oyl Adla W 3gas g (8 7.14-7.13ppM) adsal) 8 4505 5)Lal Lo Caplall el LS
O A gana (L 35a3 5 (8 12.5ppM) adsall vie Lpalal L) cealinal (gy5ll 5] Caplall ae) lIAS

(4)JSal 8 raase LSy el ) cuje) bl A3y ly JalSill ol Gus Jgjlaadl 4l (NH)

” \' _EB ‘ ‘ 50620 59:
3% Bt R / 5
e A Rk e [
oemeoen] )I‘u\ A Ui VULV '
0.0000007] ——"_ T e /.- oo - ~ 2 /\
1 Bar, g o.57 ) 16 ! /
5 0.0000006- gy a0 7 78 T 76 775 T - ‘/' - %Duao
£ 60000008 o
z
3 o.000004 ‘
l
L_‘/’
1o
E)

[CA(Ls) (bZimtH)] ol 55 e sinad il 5550 3 i o :(4) S0

(6 7.50-7.36ppm)  (saall pawm AN 5Ll [ZN(L3) (DZIMD)]CI dtadd posdalizall (s95il) iyl ool gkl
dolsll Ds e il 535 Jgisslill me Lasilall ojil) dila e (HEH3HOHY) cligisy fie () apa )
Cligisn e Ol ) 353 U (8 7.83-7.80 ppm) adsall wie il 5l Cadall ekl LS, Asluesl Aal3Y)y
(3 gise b ¢Sly (HY) lisisn o ool I 39a3 Lia 28U 5)La) Cilall elal GlISS, Lasis cpjial) Al (0 (HY)
g3 Ally (8 3.85ppm)  adsall vie dla) Blal wshliaall (goaill ()l caidall Jael X, 8.04-8.01ppm)
6l slal Loy Cadall sl LSl ) Jalally 45LasSl Aal3y) cuje) Gus ) degene Ciligigy o il )

G5l Gl) il el XS, Jgael) ge desildl gyl dils ) ags il (3 7.13ppm) gdsdll i
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o8 Cun J)aedl dndil) (NH) gl desene 2583 s (5 12.5ppM) gisall vie dlal 5Ll asslliadl

(5)JSa b mnsa LSy [30] el I cue) ibuasSll A1y Jalssl

8
|oam§4
E9 2000000.0
TaZg
PR E
7TF  Esooooooo
h‘ [ —
i H‘
=F ‘U 20000000 §
& . A bn 2
R S
— = [zo0000000 &
T o8
4 10000000
£000000.0
= o
o E
8 3 i Fs0000000
7 R i 3
3| I F reccoo00
| AL \ P ]
Tt T
] A =]
) F T T & T

(rmaa) M2 Iesimend

[Zn(L3) (bzimtH)] Zxeall (53 asaealS Shaal ponhalinall (goqill (il Cishs ey 3(5) J<al)

Buamall AMEnally AL o) amdl e TSN Cidal L M slame ¥ agmi(1) Jdadt

Thio amide -
Compound V(NH) — T T vOMS) | vOMN) | (CHalift
L1 3153 1622 [ 1430 | 1015 | 743 — — 2087
< 1616 | 1403 —_ 2959
L2 3365 1524 | 1375 1003 | 770 —_ 2026
1409 [ 1076 | 733 -
L3 — |17 1350 | @95 | 723 | - 2930
3114 1650 | 1423 744
1 [CoLny @ztmnjct | 3117 [ 199011323 faona | 137 | 307 | 420 2989
1402
2 [Cu(L)(bztztH)]C1 3150 1660 | 1369 | 1004 | 730 385 418 2018
1309
1630
3 [CALy)(bztztH)Cl | 3160 | 1617 | 1402 | 1010 | 742 | 391 | 428 2962
1600 [ 1319
. 3170 =
1 [Ni(L1) (bztztH)]C1 O | 1650 | 1404 | 1008 | 746 | 394 | 430 2088
3325
1616 [ 1311
5 [Zn(L) (bzezED]C1 | 3172 | 1655 | 1400 | 1006 | 759 | 300 | 445 2970
1622 [ 1311
6 [Co(Ly) (bzextEDJC1 | 3170 | 1650 | 1402 | 927 | 752 | 301 | 433 2968
1612 [ 1332 | 1006
T [CuL ztH)|Cl 3166 1638 | 1409 | 1006 | 739 387 430 2923
1608 | 1317 | 931
Cal c1 1652 | 1425 s | 720 120 2079
s [CAL ) (bztztED] 3170 | 1832|1323 | eo5 | 135 | ses 420
3116 | 1645 | 1382
° [Ni(L3) (bzeztE)]CL 3323 | 1614|1318 [1003 [ 752 | 383 | 428 2923
3170 1406
10 [ZnL:) (betztE)]C1 | 3205 | 1640 | 1348 | 1004 | 756 | 387 | 428 2081
1623 1311
1 : 3115 | 1558 | 1390 | 93 | 723 | 390 2068
[Co(a)(bzim tH]CL 1305 752 :gg
12 [Cu(Ls)(bzimH]C1 3112 | 1622 | 1404 | 893 | 720 | 304 | 422 2068
1609 | 1305 750
13 [CA(L3)(bzim H]C1 3107 | 1639|1409 | 921 | S50 | 393 420 2ee2
3 1593 | 1319 [ 1010
3101 1650 | 1382
14 [Ni(L3)(beimtH)]C1 a11s | 1999 (1355 | se5 | 7as | s70 | a4sme 2062
3114 | 1622 | 1401 725 S
1s [Zn(Ls)(bzim H]CL 3226 |1s01 | 13es | 993 | 753 | 397 | 433 2922
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Canyy SIS Ailiadl) algally dgal) dluagll (ubdy dsvuhlital) doslual) (ubdy paliall G8a) Jalail) g 1(2) e
. Byanall <l ddaal)

L 89 250 5887 | 432 | 17.16 | 1964
(38.85) [(4-27) [ (17-3%) | (20.00)
5897 | 469 | 1644 | 15.53
L 93 M0 seesy | @ | asss | asy
5431 | 307 | 748 | 3334
e | 93 WO saa0y | csoy | (59 | cao
5038 | 339 | 1207 | 2325 | 1030
[Co(Ls) (oztetEDICL | o, 2y | 89 | 102-105 5.1 31
@e9m | 32 [ 219 | 231w
35970 | 336 | 1238 | 23.08 | 1137
[Culle) GattEDICL | s 5,8 | 90 | 235238 | g 000 [ 318y | 1262 | 22,99 2.0 73
1745
[Cal.) (bat=tH)ICL | .y &2 | 215217 &0
[Coll) (bat=tH]]CL Sy 90 | I68ITL | shop | asg | 1238 | 2267 37| >0 58
(31000 | (3.49) | (12.43) | (2239
[Cu(L:) (bet=tH)]1C1 P &8 205-208 1043 1.0 &8
J636 | 336 | 1131 | 2071 | 1801
[CA(La} (bat=tH)ICL el 53| 903 | s soy | o | aran | cosn 81
_ 5098 | 357 | 1238 | 2268 | 1020
(Mi(La) (ozt=tHIICL | 90 | 1850188 | o001y | a9y | 12.50) | 22.63) 3.2 74
10.69
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ABSTRACT

The current research is an Engineering evaluation for six sub-surface samples from Al-Dhuluyia
Area — Balad district — Salahadden Governorate —Iraq, which has been conducted through Physical,
grains shape, chemical and durability tests. The grain size distribution show that gravel size is
homogenous with, well graded results, and includes a wide extent of particles size range from 4.75 —
50 mm. The gravel shape texture is classified into five types, good rounded10.90 — 29.01%, rounded
of 42.12 - 45.1 %, semi-rounded 16.96 — 29.11%, which are the most common types in the area of
research. The few types of gravel in the area are semi-angle10.01 — 13.85%, angle 0.50 - 9.49%, the
surface textures for the gravel are slick, about 68%, granular about12%, crystalized about 2% and disk
like about 18%. The specific gravity for the tested samples was between 2.1 -2.7, which indicates that
it depends on the variety minerals formed the gravel. The test also showed that the gravel absorption
rate is very low 0.30 -0.35%, and the mechanical abrasive rate are 0.6 — 0.7%, which is very low
therefore the gravel is suitable for concrete process. The Chemical analysis showed very low rate of
gypsum content, between 0.027 — 0.092%, and the total dissolved salts 0.054 — 0.199 %, Organic
materials 0.037 — 0.082%, Sulphate content not accessed than 0.048%. Moreover, the tests also showed
that pH values are between 6.6 - 7.7 lead to, that some research area materials are alkali 6.6-6.7, and
the other values of the acidity 7.3 — 7.7 contents lead to the existence of the gypsum. The ratios of the
salts and the organic materials are very low as a result of the continuous washing by the water in the

river and the shallow ground water which is directly fed by the water from the Tigris River.

Key words: Coarse Aggregate, Concrete, Dhuluyia.
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lidall (o CVLeriu¥) o el Aaidle S) A pand) clidal) o o5 3 2lil) ddae e € IS iayY) s JI
i [14] Al Jal sas o S oy Ainie ASS0e 538 54 s pal 2 b L llle 5488 )
A sall e 508 laS o L sinY @lld 5 508 Ll Al 51 sall 5 il el Jie dan sl 58 ) 0 g0l a5l
Aclially sl b adiig il s aball olill Al cilous il dianal)

Results and Discussion 4&élial g giliil) 5

dsanll SV 5 laas S (28 g Lol ) 3 L A il Bhaliall (85 jedll oils o aall dllie Ll dlas 223
el (e 229 i) o saiesal) aaal) (e Tobaiil ) Apalil Clleny Walae ) (S aanl) a5 a8 S e
[16] 4ue ksl 3 ) oy dpmpadall Lo s 5 (halie (g Apaluai®V) Al ) ilpns il Jumd 3alie Leily Uil i ya5 31 [15]

BJ..).;) :\,353_)—631\ pasiall Q\,}‘}!}M ‘f ea&l..u'i &\M @.m.'\ﬂj ¢ LS\:\,\;J\ G_)Jﬂl e SJ)SM\ %JAY\ QG.&A\JAM e

T — :.:Y--,. p— p— p— p— p— p—

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 2, NO 3, June 2019

‘UALIASAY\ 3__\.;;.'\‘9“?_:;‘9.3\ UJJ_“ é}‘(@}\j‘é}\)@“)—aﬁﬁmm‘) .:\"\“m ‘3‘)\\ YY)

ila gl eilis Jiat o, 3kl 5 Al Al Jleel Gl e Y Ailasl Jallaill 5 ¢ (Gustail Gusl (and) SalSoall S
Aol JISA) g Jglas 8 Aalinal) Jallall

D anal) oAl mili 15

A8 Hhl o0 468 ) Jaie o Adall Jgesall bl anll e A 5S) k8 3hs i gai JSN ol 2 S 5 Gand
nd) g o) o Sl YU emall Gl ¢ 76 B¢ 5ed 63 ¢ 2 JSEY)5 2 Jpan (b i) Jibas o, ale 4,75 Jasal
i anll (Y ¢ Janill 40 Jle AYa aly ¢ aanll dlan) A jae b age 50 (o Ciriaail) 13gd Ll aga | el 2ay 3
Dlasi) b el 5y cliie JS 5 Clal) Glulia e gl s 3 e Lsla 05 5315 Well graded il
CLliall AS e dgall 5 523 Y Laic «Poor graded g il es2 ) el Lty | Jaladiall (e 1508 1 Jidiy 5 ¢z e
Uniform g il akiiie Jaiall (58 Latie 5 ccbpall aan (e SJSI ) (pma pana 3 bl 05 Y Al o e
das | (zod) aa) dahaidl Zilad 8 bl o Sliaiall J¥1 e gll o) jlasa¥l aad o) alie lasil i3graded
Wity ,( CU, CC ) aff lusia) 3.7 JS& ala 25 ¢ 12.5¢ 9.5 Uiyl xie (F ) gasaill Jisial) el il ja
9] ol JISi e oyl a3 GlliS g ¢ JIEY) JS e

Al il anal) g aill pasd milil 1 (2) Jgis

Al Al Al Al Al dadl) | dasd b 3gda

% dudadl | 0% Bouad) | 0 Bulad) | 0 Bouad) | 0f Buladl | O B_ulal) ala Jalial) dial gall
FG:UA.'\H EG:UA.'\.U DG:\JA.'\S.\ CGSJA.'\SS BE:\JA.N AG:\JA.'\H Ak Al
50 100%-

100 100 100 100 100 100 100%
25 100%-

50.71 74.45 74.87 74.68 71.78 73.97 70%
19 70%-

31.46 49.80 58.10 61.28 50.55 38.90 35%
12,5 40%-

15.26 40.47 37.35 41.25 33.45 29.70 35%
9.5 40%-

10.61 17.52 19.34 18.56 10.86 11.28 10%
0 0 0 0 0 0 4.75 5%0-0%
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webaia¥) iy (& 6l (38l ad Jiay 1(3) Joia

cabaiYl =S5 s gasall
%
0.32 2.5 A
0,35 2.1 B
0.35 2.7 C
0.32 2.6 D
0.30 2.5 E
0.31 2.3 F

Grain Shape & Surface Texture (bl gawill g cluall J8& 4.5

Lot slia 3 98 e Gl A jall Al Al e chliall JSG ailE (e g ¢ Aagall bl all e cilana) JKE L) 5 23
S ) zling oy s (25 Jil dundas Aabise Led unSall g (55 SI JSEN 13 (pumal O Cun | JaacSil) ALl 5 Ll g g
U ddia Jlany 3 AiaY) @ld GG sl e e dpla Al ddalal) apaat oL Bl citan) ) cle
Zling iy g e e a5 el padl) A saly ) 8 uils ol QLAY 038 aa) g5 3y | de glie JB ()5S0 Ll W) Al jal il
Aa gliall il 5 Jedill U dia o ha iy aleSh o A o) bl ciany) I slal) e ST daeS )
5l eV 5akle aa oS N B LS a5 a1 S ) 31 Balall JISEY) 3 g 5 of AT dga (g ¢ [17] Dl Al
Jaloa 80l ) Camnsy bl s A mhadl e ol Jaraall g 4y sl QW85 ) 05 Law AT 48 sala 4 1 a8l
bl o) sl e g szl ) gam el g bl Al el 5 3kl Ladanll Akl Jlee | L sad 5 Led @lSiaY)
Cayiat gy Y iloal) JE Gl Al el | Gl 4018 A Cusnan Lgma Jalail) onamy (5 31 g (e 81 ¢ 4 58
) S el 8 Al il s LeS byl IS et 5 ST ol sall 5 andll A5 0¥ Ciliial gall G 5 Sl als
Power osbiie cawas 3lnY) Jalaay (Jan dasl) dasl) dos)) 4ad b pdine 4ud b e ¢ laiuY) B

lal) JIS i 2 a5l 8 JSall | Cailleux& Tricat s
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[18] vadl ey sae Glinall 3 Iy 4 paddl 43 el Powerosbia (8) Jsal

1-0.7 0.7-49 0,49-0.35 0.35-0.25 0.25-0.17 0.17-0.12

OB E (R XN b _yplaas

Ag gy Aand B piiie 4 B ydiuae 3 laiY] Bua) IS el (& 0L A LS Aany) lallaaally Glunal) (35
JS a3k 138 516.70%-12.11% sl Ashaia 3l Flattening Coefficient ol Jale = o iy (las da ) 5 sl )
Glaall s Al sdasdl 4o gaiy (o yag 43l ol danily 5 A 1Y) Cilial gall Caay (C, B, A Yisiian) Al Al g1 53
il g Al | il S Lgia Lo 5 gl sall (n apel) llin 5 Adlial) Apmpslll Lol sall s Lelims
3Ll il sl il oy lal 85 Aalial) Lgaailiad 5 oo JA Lgatans Guale e Tolaie) 3 330 ) a5 2alisal)
Gitdas (anll g 53 o) 4 Jsaall 8 LS5 ¢ 5 laiay) &w}M\M\,aM\MHM\QM\szPM\
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Caad) dihia G asd) Gl J<4 1(2) 3

L gadial) Al gz Maill Lgay 5 6 qaen g 3 100Y) Jalaa g ) (S 2(4) Joi

FG:UA.\.“ Gsﬂ\ CAJA-.\S‘ c&ﬂ\ BG:UA.\.“ A 533‘:&1 5l
E D C R.I.
10.9 1281 | 1732 | 1935 | 2901 24 107 | B s
44.7 43.61 45.1 40.19 42.12 42.15 0.7-0.49 B ieca
21.06 27 26.07 29.11 17 16.95 0.49-0.35 | 5 _siwa 4o
13.85 10.45 10.01 10.78 10.22 10.45 0.35-0.25 g4
9.49 6.13 15 0.57 1.65 6.45 0.25-0.17 Q93
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Durability test — 4agaml) gaad Addlia g ilii 5.5

Los Angeles Abrasion Test (ousiadl (sl ) SailSsall JSU) yand 155

L 31 e 2y LlSn lia¥) 5 JSUIL o A dasad) 35 (a8 ODIA (e ST 2801 QS 1 e 5l (20 (a8 o
i prall 7 ghadl 5 5okl Al a3 deadiual) S0 galaal GilaasSH CuS il Al Aalisa) S5l jaladl
138 2S5l e Tk (o3l ¢ 5 sl ) laiay (JSU) geaaal) Aonsd 203 5 Wy 54y 5_yal) AS jall dagii 32l GllSia
ddal gl o Tolaie) | (andll g al s momaa (el s JSUI Ao glaall b5 oSN of @l iegd Alle Ay olaiall IS
Oanil) Slea Jala dnca s ¢ A4 ez s Cadaill J guiall pemall (3o pl s SLS B alaiiad o5 [18] &S ¥ ) duuildl
zasalll ) Al b el a5y 5550 1000 2 ¢ 28855 55233 230 Glosde g ¢ Jleall Jads | A0V 85 <12
e e B Bl dp daial) e el Jegy 4t jolall cale 1.7 da3dl) had 12 o8 ) Jaidl e ) jay pasnidll
s el oz Ml o sl s ¥ il g it sl 8 i raial) At S A e Aandlly s A B 00 (34
S5l e 0.64%,70% ,0.60% 0.64%,0.70%,0.60% @i 53 Ainal) - Maill ool e 3my ¢35l hal) s )
Juel 3 LealstiaYAST.M 4 5e¥) Zpudl) cilalliall (581 55 iy 5 Tan AL sl 4o 325, 5 Jsaall (8 LS

il Al

Los Angeles test Suilsall JSUl da gagal) lua gad millii 5 Jgan

Samples = Original weight | Retained on Loss weight %o geaed) dpsd
(A)kg 1.7mm(B)kg Kg
A 5.000 4.970 0.030 %0.60
B 5.000 4.965 0.035 %0.70
C 5.000 4.968 0.032 %0.64
D 5.000 4,970 0.030 %0.60
E 5.000 4.965 0.035 %0.70
F 5.000 4.968 0.032 %0.64
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s iy sl (5 gl g Ol 92 ALAAY 40N ~3aY) 1.6.5
Ll 563% ez semall 2gaall (e 8 Tam ALB i ld ¢ aal) e aa) giall oLally 400330 AL A< Cln“}!l
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[20] (ol il 13 0S5 (emall (e A gaimanll ) gall 038 2a) 5 ), Alhaal) & el a5 il g (oS5
L pH soned oY) 4.6.5

el e i un s yuel) GV all O ¢ 7.7-6.6 2535 75155 o b s kel b s s el) Q) o8

zladl dpaala Lgd) all (e g Lasd | o gl SI g0 S g Gaaad) 4130 J85 5 (sl Apac B ala 35 (PH) add ol ) LalSa
g S ) S S s s yaell oY) i (F,E,D,C) & 5 40l bl z3lail ¢ (B, A) (s ddasall
3sa s Apadall ) s g nel) Ge¥) ey 3 ALl clilall 5 seall oS il Ayleny il [21] slal) 8 A1) <l 5 SIS
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samples | %l Sl ggina | % dyguanl) slgal) % A< ) | Youmad) s5ina pH
A 0.012 0.037 0. 199 0.050 6.6
B 0.015 0.042 0. 140 0.047 6.7
c 0.030 0.052 0.054 0.027 7.4
D 0.048 0.041 0.062 0.033 7.3
E 0.029 0.077 0.120 0.087 7.7
F 0.0233 0.082 0.188 0.092 7.5

calalitiad) 6
M\Jﬁ\m‘?ﬁaﬁw\ Sl )

Laa (Y1 el (o A 8 g 58 (e Slmd canall JUaNT (paiBlay 55 5 58 Cilaas 5 s L 58 ALl (5 50 il
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A ) Ahaia B 4y guaal) cilpu i)

Lo (5 _ptiose 4nd | 3 pivee | 3 l0uY) Baa) ALY Gl e DU A pite QLSS 3 Leindle 5 3apa alaad 5 il iy ke
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A ) Ahaia 8 4y guaal) cilpu i)

) il gl Cparin s A ge il 303 538 5 Tan AL ot 53 5l usnll s DY) (e AN Cadaill oaally i

L ol e Y1 AR L) Jlee Y1 8 Lealadinl 5 la jlaiinY andy 13 5
A ) dlhaia B b gial) sl

LGkl e Y dbe Al e U Leda 5 3 ¢ (s Al Clia Lgaiay 13 g Tan Jali s ll JST aay
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