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The design of the field to raise the physical and kinetic efficiency for
members of the armed forces and the police in Libya

Dr. Ashraf Abdel Moneim Ahmed.

Summary

Sectors of the armed forces and the police of the most important sectors of the state, because
they are sectors that provide protection and security of the state and therefore the members of
these two sectors should be of particular physical specifications to enable them to fulfill the
requirements of this work, you need to fitness programs that fit and duties of the individual
combat, the effective role in resolving many of the military operations Valmgatl is basic and
effective way in the use of weapons and the occupation of the sites, which requires high
fitness, if fitness is not available when the fighter they lead to the loss of his ability and skill
of combat. The research aims to design and field to raise the physical and kinetic efficiency
for members of the armed forces and the police, use the experimental method on a sample of
the army and police (40) per person, and the search returned the following results: an
individual of the armed forces and the police nature of the physical private - to improve the
physical abilities enable him to deal with equipment and weapons and the terrain and forms
of movement and motor skill and maneuvering - fit raw materials and factory devices,
including the nature of the performance and bear different climate factors and does not need
to cost in the manufacturing, construction, installation and maintenance.
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Diversity of fresh water algae in some side of Green Mountain

Abstract

The present study was carried out during spring 2016 , The water samples have been
collected from nine locations at green mountain in east Libya. Twenty nine genera of algae
were identified from all site of sample ; 7 genera(7 species) belong to blue-green algae;13
genera(14 species) to Chlorophyta ; 9 genera(9 species) to diatoms. The species encountered
in high frequency of occurrence was Chlorella vulgaris (chlorophyta) .However
Scenedesmus acuminatus, Chlamydomonas rehindtii (chlorophyta), Phormidum sp
(cyanophyta) ,Diatoma sp(diatoms) were moderate frequency while Chloroccum humicola,
Odogonum sp, Pandorina sp and Nitzichia palea were low frequency .the blue-green algae
represented by Ananbaena circinalis, Gelocapsa sp, Microcystis sp, Oscillatoria sp,Rivularia
sp(chlorophyta) represented by Pediastrum sp, Spirogyra, Ulothrix, Zygnema,
Zygonium,(diatoms) represented by Fragellaria sp, Hanizichia sp, Melosira sp, Pinularia
lata. Surirella sp, Synedra sp were rare frequency.

Key words:- Algae, abundance, dominance. Blue-green, diatom, green algae.

Introduction

Algae (Algae) is a set of cryptogram plants Althaloseh, too numerous mixed installation, the
simplest is a single cell, while the bulk of them multi-cell, consisting of more than 22
thousand mostly of a real nucleus Eukaryotic organisms type and living algae in fresh and
salt water and soil (Vantkatarman , 1969; Anagnostidis and Komarek, 1988).

Subdivisions built algae on the types of pigments in them and also on other vital
qualities and which types of carbohydrates stored products, and components of the cell wall
as well as the types of the whip, if any. The advantage of algae its proximity to the pigment
chlorophyll and other pigments so they are self-feeding (Autotrophs) any you build
carbohydrates from carbon dioxide CO2), water and energy from the sun with the help of
chlorophyll pigments assistance, which conducts photosynthesis (Photosynthesis) and Adam
et al. 1990) Bold, 1973).

And the importance of algae can each are listed in the following areas:

Biological Importance .The importance of bio-algae in it represents the first link in the
food chain and the environment provide the algae with oxygen.

Medical Importance important uses such as algae alga Chlorella in the extraction of
an antibiotic called chlorellin (Issa, 1999) as it extracted from the alga Laminaria substances
called Balalginat (Algeins) used in dentistry.

Industrial importance Industrial Importance extracted from some red algae Ktahlb
Geildium material agar agar, which are used in the food industry circles used in laboratories
around prolific Almikrubiolchih and medical.



gAY drala
& I Ll s
Lialtel) Lousll) Laalf

University of Benghazi
Faculty of Education Al marj
Global Libyan Journal

o\ T 1
EAR §,’,
Y tbgan

L >
byan ¥

2016yt - gt (goilbiel| 320
Algae as food Edible Forms a lot of the world's population uses algae as food Including alga
Spirulina alga Chlorella.

There are several factors that affect the distribution of algae in open water is the most
important of these factors and natural illumination intensity as some algae found in the
surface layer up to 5 meters down and called this region (Photic-zone) and in this region there
are algae and plant know Balhaimat (Phytoplankton) and these need to ventilation and
lighting down there Euglinophyta algae that prefer less Lighting third layer is where there are
algae are caught on the bottom (Aphotic-zone), factor other influential is the temperature
where he found that green algae prefer a temperature of 10-15m ° algae Bacillus prefer a
degree of 15-20 M- while the blue-green algae prevail in temperatures of 25-35 Mo, also
affects No. pH (PH) on the distribution of algae as the most algae prefer PH 6-7, but some
algae the acidic prefer and some prefer the center basement.

Chemical factors also play an important role in the distribution of algae, a nutrient
group present in the aquatic environment of algae that live in fresh water Fresh Water Algae
For example, the element carbon need algae in the form of CO2 as it is in the process of
photosynthesis, and this applies to most algae, but some can be used organic carbon, and
nitrogen is essential for all metabolic processes element of algae and algae can take nitrogen
in various as nitrate and nitrite or in the form of ammonia and the blue-green algae the ability
to nitrogen fixation . Ranging from the amount of nitrogen in the green algae 5/6 to 5/8 of
the dry weight, generally, most algae live in the surface waters where nitrogen ratio ranging
from 0.3-8.7mg/ |.

The phosphorus component of the essential nutrients for algae ranges appropriate
focus for growth of 9.8 to 8.17 mg / | The lack of this element leads to a lack of compounds
containing it, such as ATP, NADP and this affects cell division, calcium is an absolute
element in the growth of algae, but many of algae you do not need to this element and its
importance due to being included in the installation of the central plate and regulate the entry
and exit of ions.

Silicon is important for the growth of diatoms is an absolute element for its entry in
the cell wall installation, as you need algae iron because it plays a role in the transfer of
electrons and chelating of toxic compounds within the cell, but the growth is ideal for algae
to be the availability of micronutrients represented in Mn, Zn, Bo, Ga and others.

Materials and Methods

Description of the study sites

The present study was achieved during spring 2016 , The water samples has been collected
from nine locations at green mountain in east Libya, sample ( 1) The first sample: Take this
sample from Beer Zenady, sample ( 2) A cave beside Beer Zenady,(3) from Grenada
,sample (4) stream at the entrance of the ancient Cyrene , sample (5) Basin at the entrance of
the ancient Cyrene ,sample (6) open reservoir at the ancient Cyrene, sample (7) spring of
Apollo ,sample (8) taken from the road between Cyrene and Al beida ,(9) taken from Labrak.
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Identification of Algae

Bring samples to the laboratory in plastic Gallons 5 liter during 4 hours and perform
deposition sampling process Sedimentation by putting it in the laboratories listed capacity of
1 liter and left for three days until the precipitate and then pull the upper part of the sample
until the volume up to 50 ml, reservation samples in flasks conical for the purpose of
examination and counting agriculture, and deposition is part of the samples by adding
material Lugol's lodine and consists of 1 gram of lodine and 2 grams of Potassium lodide in
order to differentiate between algae that store starch and those that do not store it as it is done
within the taxonomic characteristics and will be the definition of algae action segments from
each sample and examined the optical microscope (Light Microscope) and will adopt a
scientific basis in the classification, which Althallus form and nature of the cell wall and dyes
and flagella and the nature saver food in addition to the volume of moss cell-volume and on
these grounds were divided algae to the ranks, ranks, families, genera and the types of using
special keys to the definition of algae and fresh water listed in the references (Vankatarman,
1969; Hortbagi, 1973; Lee, 1980; Pentecost, 1984). And then calculate the percentage of
appearance of moss Occurrence Remarks during the seasons of the study is the proportion of
algae divided into:

algae prevalent Abundance represents a ratio of 75% to 100%.
algae frequent Dominate represents the ratio of 50% to 74%.
few algae appearing Low represents a ratio of 25% to 49%.
algae rare Rare and represents the ratio of 1% to 24%.

Isolation and Cultivation of Algae
The use of three Media for the development of algae (Table 1), namely:

Rippka and Herdman (1993) and this medium was used to isolate the blue-green algae Chu,
1942)) [Chu 10] was used to isolate green algae

[Bolds Basal Medium] (Bischoff and Bold, 1963) was used to isolate Bacillus algae or green
algae yellowed these components harden when you add 15 grams of agar per liter and
sterilized by the sterilizer model .Osprey70L Unit-Program Autoclave J 8051Jdot Installation
of the food used in the study circles

A- Rippka and Hardman (1993)

NaNO3 1.5G/L, K;HPO,40.04g/l, MgS0O,4.7H,0 0.075¢/1, CaCl,.2H,0 0.036¢/l, Citric
acid 0.006g/1, Ferric ammonium citrate 0.006 g/lI, EDTA (disodium-salt) 0.001g/I,

Na,CO30.02 g/l, Micronutrient solution 1ml, Distilled water One liter.
B- Chu 10 (Chu 1942): Ca(NOs3), 0.04g/l, K;HPO,4 0.01g/1,MgSQO,4.7H,0 0.025g/l ,
Na,C030.02g/l, Na,SiO3.5H,0 0.025¢g/l, FeCl30.0008g/I .

C-Bolds Medium: NaNOs
lOg/I,CaCI22HgO 1g/|, MgSO47H20 39/', KzHPO439/|, KH2PO47g/|, NacCl 1g/|
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To 490 ml distilled water, add 10 ml of each stock solution and 1 ml of each of the
stock trace-element solution which prepared as follows:

1- 509 EDTA and 31g KOH dissolved in 1 liter of acidified water (or 50g Na,EDTA).
2- 4.98g FeS0O,4.7H,0 dissolved in 1 liter of acidified water (1ml conc. H,SO4 in 1 liter
of distilled water).
3- 11.42g H3BOs dissolved in 1 liter of distilled water.
4- 8.82g 2ZnS04.7H,0; 1.44g MnCl,.4H,0; 1.57g CuSO45H,0 and 0.49g Co
(NOs3),.6H,0 were dissolved in one liter of distilled water.
The cultivation of algae has to take 1 ml of the sample and grown in Petri dishes (Petri-
dishes) contain three types of food circles previously mentioned in a sterile place beside the
flame and shall move the dishes in a circular motion to ensure the spread of the sample and
placed in a growth chamber Growth Chamber . This is the cultivation of three replicates of
each sample at room temperature and under 25 M- lighting 4000LUX appreciation was
connected LX101LUXMeter and form 4b illustrates some of the pure isolates.

After the algae growth has been the work schedules for each of the defining promise of algae
and knowledge divided and isolated the algae into the following sections:

Cyanophyta blue-green algae
Chlorophyta green algae
Euglenophyta algae
Bacillariophyta algae Bacillus
Dinophyta Dinophlagelate algae.

Results

The study showed that green algae were more visible in representative samples of the study
areas, followed by algae Bacillus were the least visible blue-green algae and green algae
showed great diversity represents thirteen genera of algae followed algae Bacillus represented
in nine races algal was the least versatile blue green algae table (1) . Calculates the ratio of
sovereignty in the areas of representative samples of the study was the green alga Chlorella
was abundance while the green algae, Scenedesmus, Chlamydomonas and Diatom of the
genus diatoma were dominance.

while the green algae Chloroccum, Odogonum, Pandorina and Diatom Nitzichia showed

few appearances, The blue-green algae Ananbaena, Gelocapsa, Microcystis, Mirimopedia,
Oscillatoria and the green algae Ankistrodesmus, Closterium , pediastrum
,Spirogyra,Ulothrix,  Zygnema, Zygonium . and Diatoms represented in
Fragellaria,Hanizichia,Melosira,Navicula,Pinularia,Surirella,Synedra Classified as rare
appearance algae in representative samples of the study areas, as shown in the table (2)
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Table (1) distribution of algae in three groups in the samples

Algal taxa S1 S2 S3 S4 S5 S6 S7 S8 S9
Cyanophyta
Ananbaena
circinalis

gelocapsa - - - - R + N T B
Microcystis - 3 E = + - R et _
holsatica

Mirimopedia - + - - - + - - -
Oscillatoria
tenuis

Phormidum + - + + - + + R N
favosum

Rivularia sp - - - + . - . B +
Mirimopedia - + : E = + % - A
gluca

Ankistrodesmus - - - - - + o = +
falcatus

A monoraphide - - - - - + o B -

Chlorella + + - - + + I ¥ i
vulgaris

Chloroccum - - - + - + + - +
humicola

Chlamydomons + + - + Iy - + - e
rehindtii

Closterium sp - - - + - L z B +

Odogonum sp - - - + - + + + =

Pandorina sp - - - + 3 + L - +
Pediastrum sp - - - £ + - 3 k. +

Scenedesmus - + . - + + I _ 7
acuminatus

Spirogyra sp + - - = = = - R
Ulothrix sp - - - - + = - R
Zygnema sp - - - 5 - - - 3
Zygonium sp - - - - - - - R
Diatoms
Diatoma sp + L + + - - + i +
Fragellaria sp + - = - X - + 1 :
Hanizichia sp - - - = . - _ ] +
Melosira sp + - - - 3 - - - -

Navicula - - - - - 5 E R T
lanceolata

+|+| + ]+

Nitzichia palea - - - o - + R + +
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Pinularia lata +
Surirella

Synedra +
Stephanodiscus

Table (2) Occurrence remarks (O.R) of algal genera in water samples

Genera Time of | Percentage O.R
appearance

Cyanophyta

Ananbaena 1 11.1% R

circinalis

Gelocapsa sp 2 22.2 R

Microcystis 2 22.2 R

holsatica

Mirimopedia 22.2 22.2 R

gluca

Oscillatoria 2 22.2 R

tenuis

Phormidum 5 55.6 D

favosum

Rivularia 1 11.1 R

Chlorophyta

Ankistrodesmus | 2 22.2 R

falcatus

A. monoraphide |1 11.1 R

Chlorella 7 77.8 A

vulgaris

Chloroccum 4 44.4 I

humicola

Chlamydomonas | 5 55.6 D

rehindtii

Closterium sp 2 22.2 R

Odogonum sp 4 44.4 L

Pandorina sp 3 33.3 L

Pediastrum sp 1 11.1 R

Scenedesmus 5 55.6 D

acuminatus

Spirogyra 2 22.2 R

Ulothrix 2 22.2 R

Zygnema 1 3Ll R

Zygonium 1 11.1 R

Diatoms

Diatoma 5 55.6 D
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Fragellaria 2 22.2 R
Hanizichia 1 11.1 R
Melosira 1 11.1 R
Navicula 1 11.1 R
lanceolata

Nitzichia palea 3 33.3 L
Pinularia lata 2 22.2 R
Stephanodiscus | 1 111 R
Sp

Surirella sp 1 11.1 R
Synedra sp 2% 22.2 R

Discussion

Twenty nine genera of algae were identified from all site of sample ; 7 genera(7 species)
belong to blue-green algae;13 genera(14 species) to Chlorophyta ; 9 genera(9 species) to
diatoms. The species encountered in high frequency of occurrence was Chlorella vulgaris
(chlorophyta) .However Scenedesmus acuminatus, Chlamydomonas rehindtii (chlorophyta),
Phormidum sp (cyanophyta) ,Diatoma sp(diatoms) were moderate frequency while
Chloroccum humicola, Odogonum sp, Pandorina sp and Nitzichia palea were low frequency
.the blue-green algae represented by Ananbaena circinalis, Gelocapsa sp, Microcystis sp,
Oscillatoria sp,Rivularia sp(chlorophyta) represented by Pediastrum sp, Spirogyra, Ulothrix,
Zygnema, Zygonium,(diatoms) represented by Fragellaria sp, Hanizichia sp, Melosira sp,
Pinularia lata. Surirella sp, Synedra sp were rare frequency. Perhaps this indicates that the
presence of a few nutrients and thus the degree of purity of the water in the selected areas of
study in this research and a high-temperature in the spring which leads to increased chemical
and physical factors this in turn leads to increased diversity of diatoms and green algae. We
are agree with the results obtained by Davis. (1964) and Diaz Pardo (1998) they found
Thermal behaviour was found to influence both physical and chemical features A high
concentration of nitrates and phosphates occurred at the beginning of the stratification period
and decreased toward late stratification. During the overturn period these nutrients increased.
These dynamics affected the phytoplankton assemblage because bacillariophyceans and
chlorophyceans were dominant in early stratification. in addition to found both Andersonand
Rippey(1994) that diatom and geochemical responses to reduced nutrient loading were
followed in a small, monomictic eutrophic lake in Northern Ireland. On the other hand,
instead of the little representation of a group blue-green algae on the degree of purity of good
water because it is considered an indication of the presence of organic materials (EI Ayouty
.etal(1999).

Conclusion

this study investigated the natural diversity of algae in some side of green mountain and
observed the biggest diversity in the study area was green algae followed by diatom then the
blue-green algae. Findings of this research study will assist to do another research on this
subject including use the algae as indicator of pollution of water.
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The relationship of work pressure with the educational leadership among
the directorates of school in the district of stubble of irbid

* Ebtesam Mohammad Al-momani, ** Mohammad Omar al-momani

ministry of education — Jordan, Toledo college — Jordan

Abstract

The study aimed to identify the relationship between the work pressure with the educational
leadership among the directorates of school in the district of stubble of irbid at kingdom of
Jordan, where the study sample consisted of (96) directorate of the departments of the school
in the district. Where the researchers adapted the scale of work pressure by (yarkindy,2001)
and scale test of educational leadership by (morsi,1998), the study was concluded after
statistic treatment to a set of rules, which is that (36.5%) members of the sample suffered
from the pressure of work, as also shown that (79%) members of the sample suffer from their
inability to use aspects of educational leadership in addition to that there are no statistically
significant relationship between the pressure of work and educational leadership. The result
also showed that there were no statistically signify can't differences in the degree of work
pressures and educational leadership according to change sets a qualification, the number of
years of experience, and educational stage.

keywords: work pressure, educational leadership.
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Abstract.

The first people of Andalusia education great care, Vtaddt his ways, and varied depending
on the variety and multiplicity of science, and available Andalus on scientific permits a variety
of ways to evaluate the educational attainment of students of science, who knocked in their
studies and education Mokhtlvh .olashk scientific fields that the methods of education,
especially in education importance, as is the teaching aids they are implemented education
goals and objectives, which are to be deserving of what research and study, they reflect the
interest of science and scientists to facilitate the presentation of the people with ease and
pleasure. The importance of the study of this subject in the fact sheds light on an important
period in the history of Andalusia, was replete with scientific and intellectual activity, the goal
of her research is to show the extent of the contribution of scholars of Andalusia in enriching
the educational process, and the preparation of teachers and qualified to carry the flag for them,
holding councils scientific seminars, and graduation The scientists maintain, readers and
modernists and others. And ease of presentation was divided into two sections Thread: The
first teaching methods, and the second academic degrees.
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Under our needs to provide better opportunities for child-raising and interest in an atmosphere
of love, understanding and positive cooperation to help the family and the parents to take
responsibility along the Atguethm, and enjoy at the same time the positions of bringing up their
children and monitor their behavior, as well as that family education plays an important role in
child-rearing and interest and help him get ready for education and mixing including her age,
and the other hand, the family recognizes the importance of its role and the factors influencing
the Almojtma .uhedvt study to examine the family and the importance of the child and family
education for the children and some of their rights, and perspectives of modern education
contemporary of the child, as well as helping parents to choose modern methods of child-
rearing, and has way inductive treatment, as well as activating the monetary approach
mechanism, a dialectic of knowledge that produces new knowledge through what is being
offered and traded, the study found the lack of intellectual methodology in our upbringing, or
rather the rule of ambiguity on our approach to intellectual in regards to building the human ,
unless we consider the ambiguity of the curriculum is also an approach to education, volatility
raise the child according to the old concept of education or recently, the problem is called an
educational problem, and can call it delayed an educational, as well as to the family in a
quandary education as a result of the problems of education and that the Arab family, general
information about the child often confused worried troubled educational curriculum vague and
muddled and other fluctuating values turbulent between the family and Alotfl.gar that the study
recommended the establishment of research and studies childhood center devoted his annual
budget to educate parents about parenting, finding breeding centers and care of children in
neighborhoods and villages and supervised by educators and exploitation vacuum in children
time.
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We What We Watch: Effectingthe Unaffected Throughthe
Effervescent Disk Theory, New Approachof Media
Effective Theory

Abstract.

This study examines a new media effective theory was developed by the author; it is called
“The Effervescent Disk Theory” (EDT). The theory main goal is to affect the unaffected
audience who is either not exposing to a particular message or do not show interest in it. EDT
suggests melting down messages that means to be affected within the media materials which
are selected willingly by the audience themselves. A certain procedures to test EDT hypotheses
were taken and illustrated in this study. A sample of 342 respondents (males & females) was
collected from Tripoli University in Libya during the academic year 2013-2014. The
designated sample is representing students who were failing to pass the English module for
beginners’. This study aims to change the students’ negative notion about the importance of
learning English, and to put their new idea into action. The theory seeks to affect audience
cognition, emotions, and behaviors. EDT was applied in the present study alongside the media
dependency theory. EDT hypotheses were confirmed, study results denoted that 73.6
percentages of the students responded positively and passed their English exam for beginners
after being exposed selectively to their favorite TV program that contains dissolved messages
about the importance and vitality of learning English language.

Keywords: effervescent disk theory, selective exposure, media dependency, Libyan students.
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. INTODUCTION

Affecting the audience is the main target and the sum up of all kinds of communication
operation in any human society, whether it is primitive, developed, or civilized and despite the
nature of its target “gaining knowledge, social interaction, entertainment, passing time ...etc.”

Based on that, communication operation is not a futile or a jump in the air, in fact it has
a designated and deliberate goal(s), and the effect of these goals is the real measurement to
what extent these goals are achieved.

But, what if the communication operation failed to achieve the designated goals and could
not affect the audience as planned? [2],the simple answer of course would be “a precise review
should be implemented for the following elements: sender, recipient, message, and medium”
in order to develop a new strategy.

All previous studies those were reviewed by the author and relating to media
effectiveness and audiences are merely describing the participants who either responded
positively or negatively to media materials with an interpretation for their different responses.
None of those studies determined to achieve communication operation main goal and affecting
the unaffected audience.

However, the present study which investigates a new media theory “EDT” suggests a
different approach in tackling such a matter via concentrating on the exposure issue, EDT
hypothesis that audienceselective and willing exposure to media materials widen the possibility
of effectiveness happening. Audience selective exposure to the media materials should be faced
with “message deliberateexposure” meaning, when the audience gets exposed selectively to a
certain media materialsthe liaison should deliberately melt down (imply) his designated
messages within the media materials. Melting down liaison messages in the contents of the
media materials that are willingly selected by the Tarik Elaujali is with the department of Radio
and Television, Faculty of Media, University of Benghazi, Benghazi, Libya (email:
loujli@hotmail.com).

Audience means these messages will be consumed by the audience once they get exposed
to their favorite materials. Consuming means “often” the effectiveness is being happened.

1. PURPOSE OF THE STUDY

The present study tests EDT hypotheses that were developed by the author in order to affect
those who do not respond positively to certain media messages.

The study surveyed college students at Tripoli University who were failed to pass the English
module for beginners’. The study investigates the change in the students’ negative notion about
the importance of learning English, and observes how it will be turned into action after applying
EDT.

I11.  SIGNIFICANCE OF THE STUDY

Alongside it is offering a new approach of media effectiveness theories via get it subjected to
an experiment in order to examine its hypotheses, this study is presenting data and information
for those who are interested in media effectiveness theories and audience.
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IV. EFFERVESCENT DISK THEORY (EDT)

One of the main goals of the communication operation is affecting media audiences; therefore
EDT was developed to participate in achieving this goal. What makes EDT different to the
other media effectiveness theories is that EDT does not neglect nor merely describe the none-
responded ones, but it is chasing them and gets exposed to the audience in their favorite media
materials which they are exposing to selectively and consuming them willingly. The reason for
chasing the audience is to melt down media designated messages within the contents of their
chosen media materials, so once these materials are consumed by the audience effectiveness
occurs.

Liaison message(s) Selected media Audience selectively exposed to
the Materials by the audience media materials, subsequently

To be exposed to consumes the liaison message(s)

that is melted down within the media materials

Figure 1. EDT experimental process

In EDT effervescent disk represent media messages which are meant to get melted down within
media materials “glass of water” those audiences get exposed to selectively “consume with
their free will”.

EDT suggests a battery of elements in order to affect media audiences:

- Liaison should be aware of the audience’s characteristics and the other surrounding
variables.

- The more the liaison is professional the more possibility of effecting the audience.

- Knowing what type of media materials are the audience prefer unable the liaison to
imply his message(s) precisely subsequently effectiveness happens.

- Knowing the right added amount of message(s) to the media materials means
effectiveness will happened.
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liaison & the added amount
of message(s)

! !

non-professional professional
liaison

liaison

! I

seleciive exposure audience

limited or definite & strong
effectiveness

no effectiveness

Figure 2.Liaison ability in making EDT works

- Watching closely the audience while they are exposing to the liaison message(s) that is
implied within their favorite media materials in order to control the added amount in
terms of rise it, reduce it, or stop it and that according to the degree of effectiveness
occurs.

V. EDT HYPOTHESIS.

Media theories provide the framework for approaching questions about media effects and EDT
is no exception nor emerged from nothingness, thus its theoretical frame was inspired and
developed throughout reviewing a number of media effective theories such as: media
dependency theory, agenda setting theory, uses and gratification theory, symbolic
interactionism theory, and others.

Selective exposure is the corner stone of this theory that EDT depends mainly on the
exist of people get exposed selectively to a certain media materials; this selectivity means those
people have bias toward a particular material(s). Eva Jonas, Stefan Schulz-Hardt, Dieter Frey
[1], support this notion they suggest that when people seek information, these information
search processes are often biased in favor of the information seeker’s previously held beliefs,
expectations, or desired conclusions. People prefer to hear about candidates with whom they
expect to agree; therefore selective exposure occurs when people’s beliefs guide their media
selections [6].
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EDT hypotheses:

- Selective exposure to media materials make them more effective than incident or
imposed exposure.

- Melting down liaison message(s) within media materials which audiences get exposed
to selectively make them more effective.

- Well and professionally melted messages are more consumable subsequently effective
for the audience.

- The more professional liaison officer the more able to melt down his message(s)
accuracy in the designated media materials.

- Audience demographic characteristics and the other surrounded variables are playing a
major role in telling the exact capacity and frequency of the added amount of
message(s) for making effectiveness happening.

VI. RESEARCH QUESTIONS AND HYPOTHESIS.
This research is underpinned by a number of specific research questions:

RQ1: What is the level of the sample exposure to the designated TV program “Sportive Hour”
(low - medium - high)?

RQ2: How do the students estimate the importance of learning English language after the
experiment is over?

RQ3: How do the respondents estimate their English language at the end of the experiment?

RQ4: Have the respondents who showed an interest in learning English language joined an
English learning course after the experiment is over?

Previous theoretical and empirical studies were helpful in proposing a battery of hypothesis:

H1: There is a correlation relation with a statistical significance between the respondents
selective exposure to “Sportive Hour” TV program and the effects of the melted message
within the program (cognitive, behavioral, and emotional effects).

H2: There is a correlation relation with a statistical significance between the level of
experience of the liaison officer and the occurred effects of the melted message(s) that were
implied within the TV program (cognitive, behavioral, and emotional effects).

VIil. METHOD.

The study hypothesis are addressed through analysis of self-reported questionnaire data
collected from a random sample of students’ at Tripoli universities during the 2013/14
academic year.Three page questionnaire included questions on respondents’ frequent exposure
to a sportive program play on a national TV called “Sportive Hour”, students’ motives, and the
occurred effectiveness as well as their demographic characteristics.

A total of 342 college students at Tripoli University filled out questionnaires for this survey
(217 male and 125 female). The designated sample is representing students who were failed
to pass the English module for beginners’ besides showed no interest in the English language
when asked in a pilot survey submitted to them 3 months prior to this study. A conservative
estimate of sampling error associated with a probability sample of 342 is +/- 3% of the 95%
confidence level.
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Participants presumed effectiveness of the melted messages were classified into three levels
(low, medium, and high). Effectiveness was measured through two ways, first by asking the
sample to estimate the level of their understanding, writing, reading, and spoken English
language (weak, reasonable, good, very good, and excellent). Also via reviewing the results of
the respondents who repeated English exam “for beginners” three months after the sample was
subjected to EDT experiment. The studio sets were decorated by symbols indicates knowledge
and learning such as; book shelves, pens...etc. Yet the “Sportive Hour” program presenter
asked to use some English words and phrases in its comments and dialog with the guests. The
program guests were selected precisely to meet the experiment requirements, they represented
famous Libyan football players who were playing in the European league to talk about their
experience with concentration on the difficulties they have faced because of their the English
language barrier and how they felt more integrated and comfortable few months after learning
the language.

The study questions were mainly addressed with statistical procedures. The cut-off point for
statistical significance was p >.05.

VIIl. RESULTS

RQ1 asked about the level of the sample exposure to the designated TV program. Date from
Table 1 showed that more than half of the participants (58.6 percentages) are classified into the
high level of exposure, followed by the medium level of exposure (23.3 percent), where the
low level of exposure reported to be in the bottom (18.1 percent). The above results are
supported by the findings of Khalid M. Aldaimy[3], where the high level of exposure came
first (68. percent), followed by the medium level (23 percent), and lastly the low level (8.8
percent).

Table 1: the level of respondents’ exposure to “Sportive

Hour” TV program
Level of exposure “Sportive Hour” TV program
High 58.6 percent
Medium 23.3 percent
Low 18.1 percent
N=342

In RQ2 participants were asked to estimate the importance of learning English language
after experiment is finished. Data from Table 2 illustrated that most of the students (51.8
percent) expressed a high level of interest in learning English language followed by the medium
level (39.4 percent) and then the low level (8.8 percent).



University of Benghazi gAY drala
Faculty of Education Al marj g ) Ll Luds
Global Libyan Journal Luallel) Lopllf Aaal)

2016 yiatmeiid - yumit (o] 320

Table 2: Respondents’ self-esfimation for the importance of
Level of importance, iy janguage Respondents
High 51.8 percent
Medium 39.4 percent
Low 8.8 percent

N= 342

RQ3 asked the students to estimate their English language at the end of the experiment.
Data from Table 3 showed that the medium level of the students estimation for their
Englishlanguage reported in the first rank (55.7 percent), followed by the high level (31.4
percent), and the low level (12.9 percent). Result from Table 3 could be interpreted in terms of
students affected by the melted message that was implied within the sportive TV program.

Table 3: Respondents self-estimate for their English language
at the end of the experiment

Respondents self-estimate for their Respondents
English language

Medium 55.7 percent

High 31.4 percent

Low 12.9 percent

N=342

RQ4 investigates whether the students who got exposed selectively to the sportive
program were turned their interest in learning English language into action by joining an
English learning course or not?. Data from Table 4 denoted that the students who joined an
English learning course later came first with 58.2 percent, followed by those who joined
immediately with 27.9 percent, while the non-responded sample came last with 13.9 percent.
The findings from Table 4 matches well with the students estimation of the importance of
learning English language (see Table 3), which means those respondents did not merely
expressed their point in the issue of learning the language but also have put their opinion into
action. Yet these results consist with Data from Table 1 which showed a high level of exposure
to a six days a week TV program “Sportive Hour”, that “viewers who attach a greater
importance to daily TV viewing ritual would spend more time watching TV on a daily basis”

[4].
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Table 4: Respondents join an English language course after being exposed selectively to
“Sportive Hour” TV program that contains a melted message about the importance of
learning English

Respondents join in an English Respondents
language course

Later join 58.2 percent
Immediate join 27.9 percent
Did not join 13.9 percent

N=342

H 1 assumed that, there is a correlation relation with a statistical significance between
respondents selective exposure to “Sportive Hour” TV program and the happening effects of
the melted message within the program (cognitive, behavioral, and emotional effects). Pearson
Correlation Coefficient was used to test the correlation between the student’s exposure to
melted message that the TV program contains “Sportive Hour”, and the occurred effects
(cognitive, behavioral, and emotional) as illustrated in Table 5 below:

Table 5: Pearson Correlation Coefficient to test the correlation relation between the students
exposure to “Sportive Hour” TV program and the occurred effects of the melted message that
were implied within the program (cognitive, behavioral, and emotional effects).

Effects “Sportive Hour” TV program exposure
Emaotional 0.319**
Behavioral 0.288**
Cognitive 0.133**

** Correlation is significant at the 0.001 level (2-tailed)

As denoted in Table 5, Positive associations were identified between the exposure to
“Sportive Hour” TV program and the effects of the melted message within the program ( r =
0. 319, p <0.001), and between the exposure to the TV program and the behavioral effect (r =
0.288, p <0.001), also between the exposure to “Sportive Hour” TV program and the cognitive
effect (r=0.133, p <0.001) This result consists with the findings of Zixuan [8],Television on
Chinese college students which showed knowledge, attitude and behavior of the participants
are relatively influenced easily by the American TVexposure. Although the strength of the
relationship is weak to moderate in size since the Pearson coefficient ranged from 0.2 to 0.3.
Thus, the first hypothesis is supported.
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H 2 proposed that, there is a correlation relation with a statistical significance between
the level of experience of the liaison officer and the occurred effects of the melted message that
were implied within the program (cognitive, behavioral, and emotional effects).

Table 6: Pearson Correlation Coefficient to test the correlation relation between the Liaison
years of experience and the occurred effects of the melted message that were implied within
the program (cognitive, behavioral, and emotional effects)

Liaisqn level of The occurred effects
experience

High 0.349**

Medium 0.227**

Low 0.58

** Correlation is significant at the 0.001 level (2-tailed)

The Pearson correlation was used to examine the assumed relation. The collected data
from Table 6 indicted a very strong positive association between the liaison years of experience
and the level of melted message(s) within the designated TV program.

Liaison officer with more years of experience showed to be more able to effect the respondents
by his implied melted message(s) within the *“ Sportive Hour” TV program ( r = 0.349, p <
0.001) followed by liaison with less years of experience( r =0.227, p < 0.000), and then liaison
with low level of experience ( r =0.58, p < 0.000).

Conclusion

This study sets out to investigate a new effective theory was developed by the author regarding
effecting the audiences un-effected audiences who either do not respond to a particular
message(s) or do not show an interest in getting exposed to it. EDT proposes selective exposure
to approach and affect the audiences via melting liaison messages in their favorite media
materials. The study findings showed that more than half of the participants (58.6 percentages)
are classified into the high level of exposure.

The study questions were examined and indicated more than half of the participants
(57.2%) are classified into the high level of exposure. Yet participants’ utilitarian motives
excelled in comparison with their ritualistic motives.

This result is consistent with most studies about media selective exposure. Marika, T.
[5], suggests that watching TV for the purpose of social learning emerged as the most consistent
predictor across the body image variables of the Australian adolescents. Vas Liliana[7], found
a significant positive association between the information-seeking motive and the coping
strategy of instrumental support. (Instrumental viewer is selective and purposive in watching
TV content. Viewers are inclined for goal-directed gratifications such as information-seeking).

Positive associations were identified between the exposure to “Sportive Hour” TV
program and the effects of the melted message within the program, and between the exposure

10
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to the TV program and the behavioral effect, also between the exposure to “Sportive Hour” TV
program and the cognitive effect.

The Pearson correlation was used to examine the assumed relation between the liaison
years of experience and the level of melted message(s) within “SportiveHour” program. The
collected data indicted a very strong positive association. Liaison officer with more years of
experience showed to be more able to effect the respondents by his implied melted message(s)
within the “ Sportive Hour” TV program, followed by liaison with less years of experience,
and then liaison with low level of experience.

Eventually, the Effervescent Disk Theory is an idea came to the authors mind as a result
of both observation and literatures review and surely it requires more efforts and investigations.
By presenting this theory the study propose a new approach to the field of effective theories; it
aims to evoke debates over the EDT in order to generalize its hypotheses.
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In this research, and with much humble effort, the researcher attempted to clarify the reaction
of the representatives of families and the public opinion in Cyrenaica towards the decision of
the united nations no. (181) issued on the 29th of November 1947, which holds the partition of
Palestine into two regions, an Arab and a Jewish region, as well as the circumstances under
which they were issued locally and internationally, through some documents which were
thankfully published by Mr Salim Alkabti «in a series of documented books namely: { Libya's
path of independency, local and international documents} as well as} the prince and king
Idrees Alsonousi <«documents on his national and political role}, in which have been confined
in an archive for a period of time, in addition to some other references that are in relation to the
topic of the conducted research

This research has been sectioned into: An introduction, the body which is sectioned into
four chapters, as well as the conclusion. In the first chapter, the researcher attempted to shed
some light on the history of differences discussed in the decision of the united nation's
organization in the partition of Palestine in 1947, as well as the national and local circumstances
under which they were issued. As for the second chapter, the researcher focused on clarifying
the reaction of some of the Arab representatives at the united nations <whereas «in the third
chapter the researcher worked on clarifying the reactions of the arab government and national
circles, in the forth chapter the researcher worked hard on trying to reach how the family
representatives and the public view reacted to this partition.

This research has come to conclude that all of the Cyrenaica's representatives as well as the
public opinion all had a great response towards the partition, in which was shown by both riots
and protests, particularly Omar Mukhtar Association« which had a prominent outcome towards
this unjust decision « through its public centres in Benghazi and Derna, as well as through its
newspaper) alwatan (which used the colour black to print its article's topics in mourning of the
Palestinian partition.in addition to the attempts of the association members to form general
offices and committees of volunteers and donors to defend the first Qiblah and the third holiest
mosque.
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Abstract

A simple and fast synthesis method for the micro-scale laboratory preparation of
isotopically enriched monomethylmercury (MMHg) which is not commercially available has
been evaluated and established successfully. This enriched solution is an important standard
for species-specific isotope dilution mass spectrometry analysis (SSIDMS) for determination
of the true concentration of methylmerury in biological (hair) and environmental samples
(soil and sediment). The isotopically enriched MMHg has been synthesised from inorganic
standard solution prepared from commercially available mercury oxide (***HgO) using
methylcobalamin co-enzyme as methylation agent. The synthesis time required is 1 h at
37°C. The product is highly pure, yielded more than 95% as***Hg in MMHg. The proposed
method is allows control of unintentional formation of health hazard dimethylmercury. It is
also allows work on a micro-scale to control the use of expensive enriched isotope standard.
The synthesised product was analysed using capillary gas chromatography (CGC) coupled
with inductively coupled plasma mass spectrometry (ICP-MS) after derivatisation with
sodium tetraethylborate (NaBPrs). The concentration, purity, isotopic composition and
stability of synthesized, enriched MMHg have been investigated in order to establish standard
protocols for MMHg isotope dilution analysis.

Keywords:Monomethylmercury; species-specific isotope dilution mass spectrometry analysis
(SSIDMS); Sodium tetra (n-propyl) borate; mercury oxide (**HgO); Dimethylmercury;
methylcobalamin co-enzyme.
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Introduction:

Mercury is potentially one of the most toxic metals to organisms as it has strong
ability to bioaccumulate and the enrichment of highly toxic mercury (Hg) compounds in
aquatic food chain poses a serious environmental problem (1-5). The most important
chemical forms of mercury are elemental mercury (Hg°), inorganic mercury (Hg®"),
monomethylmercury (Me-Hg, CHsHg") and dimethylmercury (DMHg, CH3HgCHs). In the
biogeochemical cycle of mercury, the mercury vapour is released to the environment through
anthropogenic sources i.e. human activity including emissions from coal burning in power
station, chloro-alkali plants and artisanal gold mining which is oxidized in the upper
atmosphere to water-soluble ionic mercury (Hg*™), and returned to earth surface (both soil
and water) in rainwater(1,6).

The long transport cycle of mercury in the atmosphere; its deposition,
bioaccumulation, and the enrichment of highly toxic methylmerury (Me-Hg) compounds in
aquatic food chain pose a serious environmental problem, even in remote areas and
contaminating, humans(3,4,7-9). MMHg is efficiently adsorbed from the gastro-intestinal
tract, and it passes the blood-brain and placenta barriers and it causes disintegration of cells
within the brain. The main target of methylmerury in humans is the central nervous system-
especially the control sensory, visual and auditory areas involved in coordination.The most
severe effects cause widespread brain damage, resulting mental confusion, blindness, coma
and death (10-13). On the other hand, the most common forms of exposure to inorganic
mercury forms are by inhalation of mercury (Hg) vapour released from chlor alkali plants,
dental amalgam and gold mining activities. During the ingestion of inorganic mercury at high
concentration, the corrosive effects first of all, damages the digestive tract, causing vomiting
and stomach pain, and in severe cases, may result in shock and finally, rental tubule
degeneration, and kidneys dysfunction may be seen (14). The exposure of inorganic
compounds (In-Hg) (1-5% contents) may cause irritation, contact dermatitis and corrosion of
the skin (15).

Regulatory authorities are required to measure mercury (Hg) in a variety of food,
industrial, environmental and biological samples for reasons of human being heath. In
addition to total mercury (T-Hg) measurement in theenvironmental, food and biological
samples, the specific measurement of methylmercury (Me-Hg), noted Me-Hg is of concern to
regulatory organisation; as this Hg species has a mammalian LD50 1000 times lower than
elemental mercury. Moreover, many foodstuffs such as fish contain the majority of mercury
(Hg) as methylmercury (Me-Hg). In addition based on the results of provisional tolerable
weekly intakes (PTWIs) from Seychelles, New Zealand and Faroe Island studies, in year
2000 the United States Environmental Protection Agency (U.S. EPA) developed a reference
Doses (RfD) for methylmercury of 0.1pg. Me-Hg/kg body weight/day, which were
equivalent to a hair mercury concentration of 1.0 ug. Hg/ g (15,16).

In the year 2003, the JECFA, the joint FAO/WHO (Food and Agriculture
Organisation of the United Nations and World Health Organisation) Expert Committee on
Food Additives recommended that the provisionally human consumption of Me-Hg is limited
to 1.6 pug per kg body mass, per week that is equivalent to a hair mercury concentration of
about 2.3ug.Hg/g hair(15,16).Therefore, it is essential to measure the exact concentration of
methylmercury and inorganic mercury present in biological, environmental and food samples
through accurate analytical methods to be used in control laboratories.
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Analytical techniques for separation of methylmercury (Me-Hg) are well
documented(17). After extraction from solid matrices and derivatization, the methylmercury
(Me-Hg) is frequently measured using hyphenated techniques(17). Mercury speciation
analysis has been usually performed by resorting to hyphenated techniques, based on the
coupling of an effective separation technique to a sensitive element-specific detector.
Capillary gas chromatography (CGC), liquid chromatography (LC) or more recently capillary
electrophoresis (EC) can be interfaced with specific atomic detection including atomic
absorption spectrometry (AAS), atomic fluorescence spectrometry (AFS), electron capture, or
inductively coupled plasma mass spectrometry (ICPMS) (10,18-24). recently researches has
shown that the coupling of GC to ICP-MS appear to be more suitable hyphenated technique
to carry out the mercury speciation analysis because of its high sensitivity, multi isotopic, and
multi elemental capabilities(17,18,22). However, the GC-ICP-MS is only suitable for volatile
species like mercury species(19,22).

Quality results are sometimes associated with sample pre-treatment, forthe analysis of
solids such as biological and environmental samples required a leaching (alkaline or acid)
/digestion step to liberate mercury species from sample matrix prior to detection with GC-
ICP-MS. However, for ionic mercury species derivatization reaction are required in order to
achieve good results. Moreover, there are potential sources of error related to non-
quantitative recoveries of mercury species, artefact formation and
methylmerurytransformation during solid matrixes sample preparation and derivatisation
steps (19,25). For example, Liang and Lazoff reported that the methylmercury artefacts were
formed in alkaline digestion step for sediment samples ranging from 0.001 to 0.002% of the
total mercury (T-Hg) (spiked plus un-spiked) concentration (26).

To tackle these potential problems of speciation data validation in order to calculate the
original level of methylmercury, the use of isotope dilution mass spectrometry techniques
offers great potential of very small uncertainties since quantitative recoveries are not required
and rearrangement reactions are easily detected(10,24,27). Provided that the enriched isotope
can perform the role of ideal internal standard since it is present in an equilibrated and
equivalent state to the natural isotope (28). Isotope dilution mass spectrometry technique
(IDMS) has been considered to be a best analytical method for speciation and is a well known
based on the measurement of isotope ratio in samples where its isotopic composition has been
altered by the addition of a known amount of an isotopically enriched element(17,23,29). A
main advantage of this technique (IDMS) that chemical separation, if required for accurate
ratio determination, need not be quantitative. Moreover, concentrations of chemical species
can be measured very precisely because ratios can be measured very reproducibly(17,29).

However, in spite of the benefits of Isotope dilution mass spectrometry technique
(IDMS), it is not being used widely as a method of analysis because the lack of suitable
enriched internal calibration standards. Due to the isotopically enriched methylmercury
standard is not commercially available therefore needs to be synthesized in the laboratory.

According to the severalliterature surveys, there are some proposed methods for the
production of organomercury compounds, e.g. the reaction between dimethylmercury
(DMHg) and inorganic mercury (HgCl,) the chemically methylate of mercury (ll) by
methylcobalamin in the absent of cell extract and the reaction of tertramethyltin ((CH3),Sn)
with mercuric chloride (HgCl,) stock solutions(10,28). However, the most often used method
for production of organomercury compounds is based on the reaction of methylcobalamin
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(CH3 CO, a vitamin B12 analog) with inorganic mercury (In-Hg). In this method, there are
two reaction products; monomethylmercury (MMHg) chloride and dimethylmercury (DMHg)
chloride were produced with different yield depends mainly on the reaction time, temperature
and the mole ratio of the reactants used(10). The major focus of most of these studies was the
reaction product of the methylcobalamin ortertramethyltin ((CH3),Sn) with inorganic
mercury (In-Hg), not the synthesis of enriched methylmercurywith high yield and impurity in
order to use it as a standard compound. However, only few methods for synthesis of
isotopically enriched monomethylmercury chloride have been found in the literature.

Rouleau C and Block M (30)synthesized the radioactive methylmercury chloride
(CHs*®Hg(11)) by methylation of inorganic mercury (***Hg (I1)) with methylcobalamin
(MeCo) and isolation of CH3s*®®Hg(11) from the reaction mixture in a single extraction step
with hexane / benzene (1:1) and the combined organic layers were stirred over sodium
carbonate (NaCOgs) solution. The synthesized the radioactive methylmercury chloride
(CH3™Hg (11)) was left dissolved in (NaCO3) solution in a suitable. The final yield was >90%
and the time required was less than 4 hours.

On the other hand R. C. Rodriguez Martin-Domimeadioset al.(28)synthesized
theisotopically enriched monomethylmercury (MMe?**Hg) by methylation of commercially
available mercury oxide (**HgO) using methylcobalamin co-enzyme as methylation reagent.
The mixture was left sitting in the dark place at 37°C in water bath for 1 hour. In order to stop
the methylating reaction and to covert the unintentionally formed DMeHg into
methylmercury, 1 ml of HCI (conc.) was added to the solution at cooled at 4°C and then the
solution was shaken for 5 min.Finally themicro-scale synthesized of isotopically enriched
MMe?*'Hg was extracted three times with 500 ul of toluene and the combination extracts
were dried over sodium sulphate. The time required was less than 2 hours and the final yield
90%.

More recently, G. M. MizanurRahman and et al.(31) synthesized the isotopically
enriched (CHs”'Hg") by methylation of mercuric oxide (**HgO)with tertramethyltin
(CH3)4Sn). The resulting reaction mixture was then stirred for one hour at 60 °C in water bath
and isolation of CHs”**Hg"from the reaction mixture in a triple extraction steps with toluene
(4+3+3 ml) after cooled and the extracts combination were then washed with deionised water
three times (4+ 3 + 3 ml). Finally 2.5 ml of the toluene extract was dried as same as inR. C.
Rodriguez Martin-Domimeadios. et al synthesis method (28). The syntheses time required
was one hour and final yield > 90%.

Therefore, the main aim of this study was to produceof isotopically enriched
monomethylmercury (**MMHg) standard solution with minimum impurities, so as to
achieve higher yield and shorter reaction time. For this purpose, the micro- scale preparation
of isotopically enriched monomethylmercury (***MMHg) procedure described in R. C.
Rodriguez Martin-Domimeadios et al. (28) was applied to assess the possibility of producing
micro-scale isotopically enriched methylmercury under standard laboratory conditions in
order to use it as a standard compound for MMHg analysis in chlor alkali and gold mining
hair samplrs. The initial conditions were adapted from available literature methods according
to the following criteria (28):

1. The isotopically enriched Mercury oxide (***HgO) standard solution must be used as
a starting material; this is the isotopically enriched from that is commercially
available.
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2. The formation of dimethylmercury (DMHg) must be avoided.

3. Only small quantities of the starting material must be used, so it is necessary to
prepare on a micro scale, because the starting material is highly cost.

The reaction product have been analysed and characterized by capillary gas
chromatography (GC) coupled to inductively coupled plasma mass spectrometry (ICP-MS)
for propylatedspecies.

Experimental

Instrumentation

For speciated isotope dilution analysis (SIDMS) a gas chromatograph (GC) model HP
6850 equipped with a capillary column was coupled to an Agilent model HP-7500 ICP mass
spectrometer via a heated steel transfer capillary as shown in Figure 1. The heated steel
transfer capillary was inserted into the ICP torch injector and connection to the torch was
realized by means of a glass T-piece. A conventional Meinhard concentric nebulizer and low
volume water cooled cyclonic spray chamber were connected to the heated steel transfer
capillary line connected ICP torch and this enabled continuous aspiration of a standard
thallium solution (25pgl™). This configuration allowed optimization of instrument
performance and simultaneous measurement of 2°*T1 and 2T for mass bias correction during
the chromatographic run (18).

ICP-MS /HP 7500

ﬁ‘ Detector
/”(HH] (g
T e = ] B
1

ICP Torch gon

p
!

mass filter

™~

']-:'ransfer et Turho Turbo
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" Re _I_I
| as otary 7
Thallton g e Data svstem
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i =
waste -

i i
W )
Steel Capillary
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Argon, Helinm
GC/ HP 6850 “Blend Gas”

Figure 1 Schematic diagram for Agilent’s GC-ICP-MS interface for 6850 GC/HP with 7500
ICP-MS/HP

The optimised operating conditions for the GC-ICP-MS coupling system are listed in Table 1

Table 1:GC and ICP-MS operating parameters.
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ICP-MS Instrument

Agilent 7500 series

Hg isotope acquired
Acquired mode

Dwell time

RF power

RF matching

Sample depth

Torch-H

Torch-V

Carrier gas

Makeup gas

Extract 1

Internal standard
Nebulizer pump flow rate
Spray chamber temperature

196, 198, 199, 200, 201, 202, 204
Time resolved
0.035 sec/point
1380 W

153V

7.2 mm

1.3 mm

0.5 mm
Argon/0.76 | min™
Argon /0.22 | min™
2V

TI (25 ppb)

0.20 rps

2°C

GC Instrument

Agilent HP 6850

Injection

Oven program
Carrier gas
Transfer line temp
GC injector temp

splitless — 1 pl

50°C (1 min), 50°C/min —220°C (5 min)
Helium

2202@

220°C

Reagents and standards

All chemicals and used were of analytical reagent grade unless stated otherwise.
Methanol, sodium acetate, acetic acid glacial (super grade) were purchased from VWR
(BDH, UK). Sodium tera-n-propylborate (NaBpRs, > 98% purity) was purchased from
Chemos GmbH (Germany). Isooctane,Methylcobalamin and methylmerury (1) chloride were
purchased from Sigma Aldrich (UK). Natural isotopic composition of inorganic mercury (In-
Hg) standard stock solution for ICP (934 £3.0 mg/kg) was purchased from Fluka (UK). Stock
solution of methylmercury chloride (9543 mg/kg as Hg**) of natural isotopic composition
was prepared by dissolving methylmerury chloride (Sigma) in methanol (VWR). Working
standard solutions were prepared fresh daily by appropriate dilution of the stock standard
solutions in 1% HNO3 and were stored in the fridge. Methylcobalamin (Sigma) used for
synthesis was prepared by dissolution in an acetic acid- acetate buffer solution (0.1M, pH 5).
Stock of isotopically enriched Mercury oxide (**HgO) standard solution (994 mg/kg as
2%'Hg) was prepared from mercuric oxide obtained from OaK Ridge National Laboratory
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(OaK, Ridge, USA). A part from toluene and isopropanol, which were HPLC grade were
used. Double distilled water was used throughout.

Procedures:
Synthesis and primary analysis of “*Hg — enriched methylmercury

A flow chart diagram of enriched monomethylmercury (MM?**Hg) synthesis protocol is
shown in Figure 1 below.

150 pg 201 Hg
i 5 ml amber reactor

500 pg MeCo
+
1000 pul
acetate buffer
(0.1M, pH 5)

1 h; 37°C; in darkness

Stop reaction
(cool at 4 °C; HCI addition

lShaken for S min.

3 x 500 ul toluene over Na,SO,

l

Dilution into isopropanol

Enriched CH*"'Hg
standard solution

Figure 1 Flow chart formonomethylmercury MMHg isotopically enriched synthesis

Approximately 150 pl from 994 mg/kg ***Hg —enriched inorganic mercury stock
solution was transferred to the amber micro-reactors (Supelco) and diluted with 500ul of
buffer acetate (0.1M, pH 5). 3.09 mg of methylcobalamin was dissolved in another 3000 ul of
buffer acetate (0.1M, pH 5) and 500 pl from this solution was added to the inorganic mercury
solution. The pH was adjusted to pH 5 with concentrated sodium acetate solution. The
solution was left sitting in the dark at 37 °C for 1 h. In order to stop the methylating reaction
and to convert the unintentionally formed DMHg into methylmercury, the mixture was
cooled at 4°C, and 1.0 ml of concentrated hydrochloric acid was added and shaken for 5
minute. The MMHg formed was extracted three times with 500 pl of toluene. The combined
toluene extracts were dried over sodium sulphate. 100 pl of this primary solution were diluted
with 10 ml of isopropanol. Working solutions were prepared fresh daily by diluting the
secondary isopropanol stock solution with deionized water as needed. The toluene extracts
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and the subsequent diluted solutions were stored in the fridge and protected from light until
use.

Determination of the isotopic abundance and atomic weight concentration in the
synthesised Me?**Hg enriched standard solution.

In order to calculate the purity of the synthesised enriched Me**Hg standard solution
and its atomic weight, 50 ppb of enriched Me*®*Hg was prepared from stock solution (1.0
mg/kg enriched Me?**Hg secondary standard solution). The 1.0 ml of 50 ppb (ug kg™) was
transfer to two clean glass vials and 5.0 ml of buffer acetate (0.1M, pH 3.9) was added in the
glass vials and the pH adjusted at about 3.9. After which, 1.0 ml of isooctane was added and
propylated with 1.0 ml of 1% NaBPr,. Then, Extraction of derivatised Hg species
(peralkylated Hg) was done by vigorous shaking for 5 min and the isooctane extract was
afterwards centrifuged for 10 min at 3000 rpm then the extracted Hg species into isooctane
layer were transferred to GC vials and analysed with a coupling of GC-ICP-MS.

Reversed Isotope dilution mass spectrometry (RIDMS) method

To calculate the actual concentration of synthesised enriched Me*Hg standard
solution the RIDMS measurement was done by preparing of 1.0 mg kg enriched Me?***Hg
and 1.0 0 mg kg™ normal abundance Me-Hg from synthesised enriched Me?**Hg and normal
abundance MeHg stock solutions respectively. Then 100ul from 1.0 0 mg kg™ enriched
MeHg**was weighed in two clean and dry glass vials and spiked with 300 pl from 1.0 mg
kg™ Me-Hg normal abundance and weighed again. 5.0 ml of 0.1 M buffer acetate (pH 3.9)
was added in vials and the pH adjusted at about 3.9. Then,the derivatization and the
Extraction of derivatised Hg species (peralkylated Hg) were done as same in section 2.3.2
above.

The concentration of the enriched methylmercury in the spiked solution and the reaction yield
were calculated using reversed Isotope Dilution Mass Spectrometry (RIDMS) method by
applying the isotope dilution equation (19).

=R e ®
Where:
w = weight of the ?**Hg enriched solution (g)
¢ = Hg Concentration of the ?**Hg enriched solution (mg/kg)
A = Atomic mass (Hg) of the ?**Hg enriched solution (g/mole, from abundance det.)
Y = Isotope abundance of ?**Hg in the 201Hg enriched solution (%, from abundance det.)
X = Isotope abundance of ®?Hg in the ?**Hg enriched solution (%, from abundance det.)
W’ = weight of the sample solution (g)
A’ = Atomic mass (Hg) of the natural standard solution = 200.59 g/mole
Y’ = Isotope abundance of “*Hg in the natural standard solution = 13.2 %
X’ = Isotope abundance of *>?Hg in the natural standard solution = 29.8 %
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R = Isotope ratio of the integrated peak areas ***Hg/***Hg from IDMS measurements

C’ = Hg concentration in the sample solution (ng/kg)

Therefore, the final parameter that requires measurement is the isotope ratio,
R(*®Hg/*®*Hg). A part from R, the other parameters is constants, masses and the
concentration of the spike solution (normal abundance MeHg). Thus, the concentration (c ) of
the synthesised enriched Me201Hg standard solution is ultimately based on the measurement
of isotope ratio (R ) and the specification of the spiked material (normal abundance MeHg).

Results and discussion
Isotopically enriched MM?**Hg synthesis and characterization

Isotopically enriched MMHg standard solution was synthesized from inorganic **Hg
enriched stock standard solution according to the method described by R. C. Rodriguez
Martin-Domimeadios et al (28). The analysis of the reaction products are then preformed by
CGC-ICP-MS after propylation with NaBPr,. Figure 3 shows the chromatogram obtained for
mercury isotopes as can be seen; very low levels of inorganic mercury (Hg?*) are present in
the final product of MMHg. In addition, it can be observed very low levels of MeEtHgartifact
from enriched MMHg during derivatization using NaBPr.

14000 - MePrHg
12000 “§ -
11000
10000 - 10000 A H__E{ 196
. Hg 198
) i Hg 199
= 2000 E i Hg 200
= +000 H__E 201
g 6000 Hg 202
E 1000 4 Hg 204
4000 o .
1!‘1 s llll 1;! lllﬂ I llll I 1|I1 llll 1|I| I llll I llll lll".l
2000 Time,
MeEtPrH
0 N I ng’r:
' I ) | ! ] " I ! I ' I ! I ! ] i I ! 1
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Time, §

Figure 3Chromatogram formercury
monomethylmercury (MM?**Hg).
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The isotope composition of the enriched monomethylmercury (MM?*Hg) is shown in
Table 2, and was calculated from measured peak area. This standard solution presents a
202Hg/%'Hg ratio of 0.02510, which is highly different from the natural 2**Hg/***Hg ratio of
2.2587. Therefore, the synthesised enriched MM**Hg can be used directly as certified
isotopically enriched Me®”*Hg standard solution to perform isotope dilution (IDMS) analysis
of MMHg in real samples (spiked solution).

Table 2: The atom fraction composition of enriched MM?**Hg aliquot, mass factions and
isotope ratio (*®Hg/”*Hg) determined by ICP-MS of the isotopically enriched
methylmercury (Me?**Hg)

Accurate Abundance (mol at %)
Hg isotope mass Natural (IUPAC)®? *Enriched
MM**'Hg
196 195.965 0.1534 0.000
1984 197.967 9.9680 0.0604 + 0.002
199Hg 198.968 16.873 0.1295 £ 0.010
2001 199.968 23.096 0.9071 £ 0.030
20lHg 200.970 13.181 96.3856 *+ 0.002
202 201.971 29.863 2.4172 +0.05
20Hg 203.974 6.865 0.0994 + 0.002
Sum (%) 100 100 +0.014
Hg atomic weight (g/mole) 200.598 201.014
R (202/201) 2.2587 0.02510

*Mean value + SD(n =5)

Moreover, the actual concentrations of the enriched MM?®*Hg in the spiked solution
and in the reaction yield obtained were calculated using reverse isotope dilution (RIDMS)
analysis (100 ul of enriched 1.0 0 mg kg™ MM?**Hg standard solution spiked with 300 ul of
1.0 0 mg kg™* normal abundance MeHg standard solution). Two independent IDMS
experiments were carried out and the extracted Hg species from each solution was injected
five times and the typical chromatogram obtained for mercury isotope showed in Figure 4.
The average concentration of spiked solution turned out to be 1.31 + 0.04 pg g™ and the
methylation yield is 96.38 %. In addition, the stability of this enriched standard solution has
been checked after 8 months and the degradation of about 25.23% was found.
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Figure 4 Chromatogram obtanied fromReversed Isotope dilution mass spectrometry
(RIDMS) experiment of synthesised “**Hg — enriched monomethlmercury

Conclusion

A highly pure isotopically enriched monomethylmercury (MM?**Hg) has been synthesis
from inorganic mercury (***HgO) standard stock solution and methylcobalamin (MeCo) with
a yield of more than 95% in a synthesis procedure lasting less than 1.5 hour at 37°C. The
product is highly pure and stays stable for long time in cold conditions (-20 °C). However, if
this enriched solution is going to be used as standard, the concentration should be checked
frequently. This isotopically enriched monomethylmercury (MMHg) standard solution has
been successfully used for isotope dilution analysis of methylmerury in biological (hair)
samples from contaminated area (chlor alkali plant and gold mining areas), environmental
and food samples.
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