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THE DISTRIBUTION OF BLOOD GROUPS
IN AL-YAZIDIYAH

A.L.P. Al-Baldawi' and H.J. Al-ini®

ABSTRACT

The ABO Rh blood groups were determined in Al-Yazidiyah.
One thousand and ninety six students of different boys and
girls primary school in Singar and Saykan were tested. The
gene frequency for A, B and O was 15-36%, 20-02 and 65-62%
respectively. The Rh-negative individuals are absent in the

population.

The results are discussed in relation to the blood group

distribution in Iraq and other world populations.

INTRODUCTION

w
~No aspect of haematology has wider ramifications among

the medical and other biological sciences than has the study
of the blood groups. Discovered by immnological techniques
became an essential part of the background of clinical medicine,

on the clinical conexion was enhanced when the Rh groups were

*
Animal Production Department, College of Agriculture Baghdad
University, Baghdad, Iraq.
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discovered and then shown to play the main apart not only in
the aeticlogy of haemolytic disease of the new-born but also
in making possible a rational and effective treatment of this

disease.

The great advance in our knowledge of the blood groups
have arisen, from the discovery that they are inherited as
Mendelian characters. This has not only contributed very gre-
atly to the management of haemolytic disease of the new-born
as a family problem, but has made the study of blood groups

an essential part both of human genetics and of anthropology.

One of the most important aims of human genetic study is
ie the complete mapping of the gern plasm whereas in certain
animals this can be achieved by deliverate breading scale,
using congentital abnormalities as indicators, in men we have
to rely on observatior cf unplanned breeding, and our chief
marker genes are those of the blood groups. Investigations let
to the discovery of linkage between certain blood-group genes
on the one hand and the genes for c-rtain congenital abnormalities,

and for ABO secretion, on the other.

It is inevitable, that more and more linkage will be found
between the genes of the blood groups and other genes. While the
blood groups are likely to continue for many years to be the most

important markers genes in such investigations, numerous other



biochemical polymorphisms are being discovered and linkages of
the genes for these with one another, with those for the blood

groups and jwith those for other conditions, are to be expected.

In the human biology field, we are likely to learn more of
the blood groups function in natural selection and this will,
make a valuable contribution to the growing study of human pop-

ulation geneties and anthropology.

The published data about the major blood groups distribution
in Iraq is very little. This makes a gap in our knowledge espe-
cially for the medical works and other fields. We thought it is
very important to investigate the blood distribution according
to different places and religions in this country. Al-Yazidiyah
is one of the religion who lived in northern of Iraq as small

comnity [17] without any miscegenation with other religions.

MATERIALS AND METHODS

The ABO and Rh blood groups were determined by the slide
agglutionation method at room temperature with fresh samples of
high titre anti-i, anti-B, and anti-D sera (antisera used were
prepared for the method by the manufacturers, Ortho Diagnostics,

Raritan, New Jersey).

Students of different boys & girls primary schools in Singar
and Saykan are tested. Origin of the student (from which tribe)
is not taken ss a basis in distribution of individuals in schools,
so the sample taken could be considered random and representative

of the Al-Yazidiysh population.
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RESULTS AND DISCUSSION

Table 1. shows the distribution of ABO blood groups in
41-Yazidiyah. The higher value for gene frequency O than for
group O is of course due to the fact that many of the individuals
who are of group 4 and B are heterozygous and carry one 0 gene
together with an A or a B gene. The gene frequencies for the
irab, Kurd, and total population of the world are shown in Teble2).
The differences between Al-Yazidiyah and Arab;is less than between
41-Yazidiyah and Kurds. This could be due to historical admixture
of Arabic blood with that of Asiatic groups like Persians (whole
41-Yazidiyah originated from [1) . Througheut the past millen-
nium or so [27.

Table 1. - Distribution of ABO blood groups in
Al-Yazidiyah

ITtem A B Cc AB
No. 313 229 472 82
% 28.558 20.894 43,066 7.482

gene freq. 15.3%6% 20.02% 65.62% -

Table 2 - Gene frequencies (%) of ABO blood groups in
Arabs, Kurds, and World populations.

Nationality A B (¢
Arab 20.160 20.295 59.000
Kurd 24,900 17.290 575567

World 21.500 16.200 62.300




=G

It is interesting to know that Rh-negative individuals are
« nearly absent in Al-Yazidiyash compare with 4.86% Arab and 4.85%
in Kurds [:2] . This ig similar to Chinese, Japanese, Burmese,
Indonesian and Eskimo populations [3) .

It is interesting to note that blood group B is very uncom-
mon in such dissimilar groups as American Indians, Australian
aborigines and the English [4) . Group B is commonest in
Asiatic indians, Chinese, Arabs, Kurds and Al-Yazidiyah.

Differences is ABO and Rh blood groups between Iragi and
European polulations should be stressed from clinical pdint of
view because most of the Iragicclinicians their figures depend on
American and British references which are quoted from their com-
mnities. The incidence of some diseases like doudenal ulceration,
stomach carcinoman and permicions anaemia are expected to be
different according to their incidences in groups O and A respec-
tively \ 5,6] .

Haemolytic disease of the newborn due to Rh group incompat-
bility is expected to be much lower in Arab & Kurd and nothing in
-'Al-Iazidiyah compar with Eurpean countries due to lower incidence
of Rh negativity in Iraq.
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THE DRUGS WHICH INHIBIT THE
SHORT-CIRCUIT CURRENT OF
THE EVERTED SMALL INTESTINE OF THE RAT

I.W. Muflih  and W.F. Widdas

4B BT RACT

Te Cytochalasin B, the hexose transport inhibitor, of the
human erythrocyte inhibited the short-circuit current
induced by the actively transported sugars-glucose and

galactose-acrose the intestinal segment of the rat.

i The inhibitory characteristics of cytochalasin B is found
to be different from the inhibitory mode of phloridzin.

3, The results of the inhibitory effects of DNP obtained in
the present work seems to confirm the findings of Schultz
and Zalusky [1] in the rabbit's small intestine.

INTRODUCTION
Muflih & Widdas [ 27) observed the inhibitory effects of a
number of non-transportable sugars and sugar derivatives oh the
short circuit current of the everted small intestine of the rat.

The technique used was to obtain an increase in short circuit

current by adding a fixed concentration of a transported sugar

such as galactose and then observe the depression of the short

circuit current when the inhibitor and transported sugar were

both present.

Now at the Physiology department, college of Medicine,
Al-Mustansiriyah University.

Al-Mustansiriyah Journal of Science vol. 4 No. 1 (1979).
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The inhibition could be due to competition between the inhi-
bitor and transported sugar for the current generating transport
process but the method does not depend on competition. In the
present work the same technique was used to study the effects of
three inhibitors. These were cytochalasin B, a fungal metabolite
which is a very potent inhibitor of hexose transfers in red cells,
2,4-dintrophenol (DNP), an energy decoupling agent, and phloridian,

a specific inhibitor of the intestinal hexose absorption mechanism.

Taverns & Langdon] 3] and Bloch [4] showed that cytochalasin
B was a potent inhibitor of glucose exit in human erythrocytes and
appeared to be non-competitive; however, Lin & Spudich [5] and
Jung & Rampal [6] reported experiments which suggested that it
was a competitive inhibitor. Basketter & Widdas[7 , 81 have
confirmed that Cytochalasin B competitively inhibits glucose exch-
ange but appears to be non-competitive in exit experiements. This
can be explained on the basis of the inhibitor reacting with the
internal site of the hexose transfer system in the buman red cell
and not the external site. Such chemical asymmetry in the red cell
hexose system suggested that it would be interesting to see if
Cytochalasin B had a high affinity for the intestinal sugar absor-
ption system.

EXPERIMENTAL

The animals used, Albino rats of Wistar strain, were prepared
as described [2)] . The everted gut was mounted on a perforated
cannula in the apparatus previously described with the exception
that potential measurement and short circulating was provided by
an electronic circuit as described by de Jesus & Smith [9] « This
allowed part of the basal short circuit current to be backed off

before starting an experiment.
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TABLE 1

Inhibition of the increment in short circuit current due to glycine
in the mucosel solution in the presence of Cytochalasin B in the

mucosal bathing medium.

(Glycine) (Cytochalasin B) I ¢
mM uM uA
23'7 O 49.0
2%.7 25 15.0
23.7 50 6.0
*
23-? ?5 —4.0
After 10 mins. in new medium
257 0 -7.5
44,5 0 ; 25.0
44.5 46 14,0
After 10 mins. in new medium
44,5 0 8.0

The negative sign indicates ijnhibition beyond the baseline
value obtained prior to adding glycine.

Note sbsence of any recovery when bathed in a Cytochalasin free
solution.

2,4-dinitrophenol
With short circuit currents induced by 6.6 mM glucose 2,4-
dinitrophenol up to 180 uM was needed to completely inhibit the

increment in short circuit current due to the sugar.

The effect was partly reversible since on bathing the prepara-
tion in fresh Krebs' containing the same concentration of glucose
(6.6 mM) but free of 2,4-dinitrophenol the short circuit current
recovered to more than one third of its jnitial value within 15

minutes.
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Smaller concentrations of DNP were able to inhibit the
increment of short circuit current induced by 6.6 mM galactoge.

Fig. 4 shows the partial inhibition of the galactose short circuit

current with up to 8 uM of DNF.

In this result DNP appeared to be approaching a saturation
effect and if one assumes the reagent to be occupying sites which
in some way reduces the energy or sites available for generating

the sugar short circuit current one could write

C

AIBC & k C+KI sesevssns (1)

where A\ Isc is the change in short circuit current, C is the

concentration of DNF, KI its affinity constant and k¥ a constant.

This can be Linearised as

1 ‘
C/AISC = b (C + K;) to give a Hanes plot and such a

plot is shown in Fig. 5.

The KI for the inhibition of galactose short cireuit current
was ca. 4 ull whereas that for the glucose short circuit current was
over 200 uM. Wwhat this implies is that in the presence of glucose
a saturable inhibition is not seen and DNF is having its effect in -
another manner.

,Phloridzin

Fig. © shows the inhibition of the short circuit current
produced by 6.6 ul galactose in the presence of phloridzin up to
1.2 ulM.

The Hanes plot of these results is curved and can only give

an approximate KI which is of the order of 0.6-1.0 uM.
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Fig. 4, Inhibition of short circuit current induced by 6.6 mM
Galactose in the presence of low concentrations of DNP.
Points are the means and S.E. of two experimental results.
The continuous Line corresponds to the straight line in

the Hanes plot in Fig. 5.
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Fig. 5. Hanes plot of the results from Fig. 4. The K; is given

by the intercept on the abscissa and is about 4 uM.



-10

Fig. 6.
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¢ 6.6 mM GALACTOSE

0 O"S /b M 1-'0

[ PHLORIDZIN]
Inhibition of short circuit current induced by 6.6 mM
Galactose in the presence of phloridzin. Points are
the means and S.E. of two results. Negative values of
current represent inhibition beyond the baseline

obtained prior to adding galactose.
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DISCULLION

The inhibition of the short circuit current of the everted .
small intestine of the rat by Cytochalasin B is less marked than
that produced by Phloridzin. Furthermore, unlike phloridzin, its
onset is delayed and it is not certain that it is exerting its
effect at the mucosal border. It is possible that the transfer
across the basal and laterial borders of the mucosal cell which
in several respects resembles more closely the facilitated tran-
sfer in red cells (Boyd & Parsons, [10) could be the site of >

action of Cytochalasin B.

The greater sensitivity of inhibition in the presence of
alcohol could be due to the better solubility of the reagent with
alcohol but since alcohol alone has a degressant effect on the
short circuit current it was necessary to try and establish

whether Cytochalasin B itself was an inhibitor.

There was inhibition both from the mucosal side and from
the serosal side at the relatively high concentrations used but
since those were effective in reducing th  short circuit current
produced by the absorption of glycine the inhibitica may have been
a non-specific effect. >

2,4=dinitrophenol was shown to inhibit the short circuit
current in rabbit ileum by Schultz & Zalusky [11] and the present
results are confirmatory of a similar effect in rat jejunum.
Schultz & Zalusky used DNF at 2 x 10-4 M a concentration corresp-
onding to the maximum used in inhibiting the glucose short circuit
current in the present experiments. The inhibition of the galactose
short circuit current was effected at much lower concentration than
that of glucose. This may indicate that glucose, which usually

induces a higher increment in the short circuit current than
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galactose, supplies an energy need as well as being actively
transferred and that this energy provision reduces the effecti-
veness of DNF in blocking the overall energy supply. The satu-
ration effect shown in the inhibition of the galactose short circuit
current may simply reflect the way in which the energy for which

the galactose transfer is competing is being progressively reduced
or it may indicate a fall in the electrical potential gradient

which could contribute to the driving force (Schultz & Zalusky,[1]).

Phloridzin still appears to be the most effective and
specific inhibitor of the short circuit current increment induced
by a transportable sugar. Most workers have used phloridzin at
one inhibitory concentration. Thus Schultz & Zalusky [1] used
Six 10~% n as did Barry, Smyth & Wright {ﬁ?] . The concentration
which half-inhibited the short circuit current due to galactose
transfer was smaller by two orders of magnitude than these and also

that found by Muflih & Widdas [2] to inhivit the basal short

. circuit current. This suggests the latter action was probably at

a different site and perhaps at the basal or lateral surfaces of

* the mucosal cells but this possibility would require further study.

This work was carried out while on Study Leave in the

Department of Physiology, Bedford College, University of London
1977,
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SPECTROSCOPIC STUDIES OF THZ
f -rapTOLYSIS OF FOTASSIUM IODIDE IN
7M KOH GLASSES AT 77°K

saad K. Ismail® and  G. Scholes

ABSTRACT

A spectroscopic technigue has been used to study the oxi-
dation of I~ ion by either OH radicals or 0~ in¥-irradiated 7M
alkaline glasses. Absorption bands at 340 nm, 350 nm and 381 nm
end 450 nm are assigned to an intermediste (I0%~ or 108 ),

Ig » IE and 12 respectively. The effect of electron scaven-

gers and of ethanol on the transient yields have been studied.
INTRODUCTION

It has been found that [17) !5 radical anions (where x
represents a halide ion ) are formed by flash photolysis of the

halide ions in water. These transients have main absorption band

~Pbeaks at 385 nm, 360 nm and 350 nm for I , Br, and C1i,

respectively, and a comnon smaller band near 300 nm. It was
suggested that these species were in equilibrium with the atom

and the monoatomlc ion. It has been also indicated 2 that an
equilibrium may be occurring between I, I, and I, , as indicated
in the flash photolysis work.

*
Chemistry Department, College of Science, Al-ilustansiriyah
University, Baghdad, IRAQ.

Al-Mustansiriyah Journal of Science, Vol.l, Mo.l. (1979)
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A number of papers [3, h] have been publisned concerning
the pulse raediolysis of aqueous solutions of alkall halides at
various PH vaiues. The transient species absorbing light in the
U.V. region were 1ldentifled as Ci; ’ Br; and IE in these
works. The following rormation of Br, and I, at neutral pH

was gilven :

x-'.' OH "_+ X + 6H ssssecssnsce (1)
then
x + x- _—+ x; EEEEEREER RN (2)

Dainton et.al. [5] have provided evidence for the produc=
tion of an oxidizing radical and I; formation on pulse radio-
1ysis of iodide ions in methanol. Theard and Burton LG]
investigated 6'oCOf-:I.x-r'ar.i:l.at.i.on of methanol sotutions of KI
ana several other salts ana suggestca tnat the methoxy radical

oxidized the iodide ion in a manner similar to reaction (1) as,

X 4+ RO ——> % + RO o g s L)

Hami1l (7] proposed that X coula be formed at high concentra=
tion or halide ions by the reaction

H20+ + X- ’ Hzo + 1 [EE TR ENEE ] (h)

other authors (g - 10] have supported the idea of IE formation

from both pulse radiclysls snd {-rudiolyeis experiments.

We have now extended this work by studying (a) the absorp-
tion spectrs at longer wavelengths where the trapped electrons
absorbs (up to 8C0 nm), using strong alkaline medium (glasey

gystems at 77°‘x ) ; (b) the efrects of some other solutes, e.g.

nitrous oxide and ethanol.
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EXPERIMENTAL

Materials :=-

Potassium hydroxide and Potassium iocdide are both
B.D.H. Analar grade, used without any further puriticutions.
Ethanol (Hopkin und Williems) spectrosol grace bottled under

nitrogen gas was used without ary further purificstion.

Acetone (Hopkin and Williams) Analar grade wes used without

any further purificution. Nitrous oxide (British oxygen
Coe. Ltd.) gas was collected into evacuated pyrex glass
storage vessel eurrounded by ligquicd nitrogen and attached
to the vacuum line. Gaseous impurities not condensable
at 77°K were removed by thaw-freeze-pump cycles, Further
yurification was obtained by several distillations to and
from a seconl storage vessel cooled in liquid nitrogen.
Only the middle fractions of the distillates were retained.

All aqueous solutions were made using triple distilled water.

Thermal annealing :-

Thermal annesling of the samples was carried out in
order to observe subsecuent chemical reactions which occurred
upon warming in the system investigated. Using the tempe-
rature control which was available and fitted with tke RIIC
unit (sample heatere), one could raise the temperature of
the system very slowly by switching the sample heaters on
and evaporating the liquid nitrogen t}il By doing this, and
cooling down after switching the sample heaters off, the
spectra of the trapped intermediates were recorded at diffe-

rent temperatures.
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Resolution of the zbsorption bands :=

—

The Du Pont curve resolver was used to resolve all
the absorption bands obtained in this work. The instrument
utilizes a series of function gererating channels (upto 10),
each capable of generating a single distrirution function
on a cathode rsy tube. Any given number of these functions
can be positioned, shaped and sumued until a trsce is obtai-
ned that will match the experimentsl curve envelope. The
instrument is capable of generating peaks corresponding to
Gaussian, Lorentizian or other common districutiow or
modification thereof. Assymetrical shapes caused by skewl g
or base line distortion can easily be accomodatesd. In this
maznner, the instrument enables the experimenter to rapidly
resolve a curve envelope containing a variety of widely
differing, overlapping peaks with a minimal instruction
period. Since the Gaussian, or normal distrioution function
is common to zl1 types of U.V.-visible spectroscopy, the above
aistribution was used to resclve all the curves obtained in

this work.

Irpradiztion and dosimetry, optical absorption measurements
at 7?°K, variable temperature unit, sample preparation and

photobleaching processes are all given in a previous paper{}i].

RESULTS AND DISCUSSION
Rediolysis of potassium lodide in 7M KOH glass at 77°k

In this work, oxygen free (deaerated) potassium iocaide
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solutions of difrerent concentrations (0l M =2M ) were
?-irradiated 1n 7M Kot glass at 77°% and studisd spectro-
scopically. An absorption at 383 nm is attributed to the

IE radical anion obtained by thermaliy annealing the samples.,
The IE radical anion can be formed, either initisliy via CH
radical reaction or vis €~ reaction, since in 7M KOH glass

the CH radical reacts witn OH ions to rorm O ;

OH + BH —"+ G- + H20 ess v v (5)

The following reactions are proposed for the formation of

both the intermediates ana the I, radical anions in sucn
-~

a medium.

either I~ + 07— 710°" saae shinn Ub)
then 102" + I —> IE + 02 vaisn sheuei 'Y
or I + CH —> TI0H™ ssssansnae CB)
then  Ion” + I —> I, + OH vesesseees (9)

High concentrations (2M) of Fotassium iodide in 7%
KOH glass are-a’-irradiated at 77°K ana their spectra shows
before anneaiing a sharp absorption at 370 nm with a broad
overlapping absorptisn located between 300 nm and 350 nm.
After annealing the above absorption, two absorption bands
were obtained peaking at 341 nm and 380 nn us shown in
Fig.(1). The first absorption is att~ibuted to an intarme-
dlate formed by either preactions (6) and (8), while tre

second absorption is attributed to the I; radical anion.
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After excluding both iodine atom formation [12] and 10,
formation [137) it seems reasonable to conclude that the

341 nm is probably due to 10°~ and/or IOH . The broad
absorption at 300 - 350 nm was found to be unstable on
annealing ana disappeared, after elevating the temperature
to about 160 - 165°K leaving the 370 nm absorption which by
this time shifted to a longer wavelength (380 nm) and
increased in intensity. This absorption spectrum was
resolved into two absorption bands (i) a very strong absorp-
tion band peaking at 380 nm and attributed to the IE radical
anion and (i11) a broad, weak band located at 446 nm which is
assigned to I, formed during the decay of the I;. TIodine
absorbs in aqueous and alcoholic solutions between 430 nm

and 470 nm, inagreement to this assignment.

After further annealing the sample, the absorption at
380 nm decayed slowly giving rise to a very broad abaorption.
of reasonable intensity. This on analysis was found to
consist or three bands peakxing at 352 nm, 383 nm and 446 nm
(Fig.2). The 383 nm absorption is presumed to be due to the
I, radical anion. The 352 nhm absorption, which is broad
and of reasonable intensity is assigned to Ig formed during
the decay of I; . Thus both I, and 15 exist in equilibrium

with each other at low temperature.

- sessesscsss (10)

Tne abo supported by some experiments ?L;g,15},
Assuming that I; and 12 at room temperature are the

same as in glassy systems at liquid nitrogen temperature, a
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value or 0.798 x 1(.')"'3 l'l for Ko is obtained. This
value agrees well with that obtained by Awtrer and Connick
(6], e.g. 0.654 x 207> ¥+ at 1%.

It is weli known tnat both I, and IS are very
unstable in 7M KOH at room temperature, but it may be
possible ror the above entities to exist at low temperatures.
It is well known ([17) that the yield of 0  increases with
increasing “OH concentration, also the yield = dose plots(18]
for O  formation in irradiated alkaline glasses are approxi-
mate linearity to at least 13 M rads. The two above state-
ments give support to the explanation of IE formation via
0" « However, when 2 ¥ potassium iodide was given different
doses in 7 M KOH glass, the I; vield product was increased
linearly witn increasing dose. This linearity is shown in
(Pig. 3). The evaluation of the data leads us to G (I; )
at 383 nm = 0.8 + 0.05. Comparing the above value of
G(IEJ with the reported G(0™) = 1.7 [}7] s glves further
suprort for the I, formation through O reaction. The
small difrerence between the two vaiues is attrituted to
the possibility of some I; decay during the annealing

process.,

It was found that increasing the iodide concentration
led to a decrease in the absorption at 580 nm attributed to
e;r « The decrease was linear with iodide concentration as
shown in the plot of the optical density at 580 nm against
iodide concentration (Fig. 4). The above phenomena was

noticed in the high concentration of iodide and attributed
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to a correlation between the hole (1120+ or 0°), the
electron ey, end the iodide ion. In this correlation it
is suggested that some lodide ions oxidized by the hole
leaving the trapred electrons untrapped and causing the
decrease at 580 nm. The following mechanism is suggested

for the reactioun,
(H20+ or 0 ), €. + I~ —> untrapped e ...ees (11)

since some iodide precursor was noticed at 340 nm.

The effect of electron scavengers :

In the presence of 0.5 M acetone a G(I,) = 0.632 was
obtained. Considering this decreuse in the G(IEJ value leads
us to a new conclusion whicn is the possibility of acetone
reacting with 0O as shown below ;

(e™+5 ) + acetons —> (acetone + o decg& acetone + 20H..(12

It is interesting to note that ‘Jarman (}9, 261 has
found that acetone reacts with 0 to give product as shown

telow ;
O- + acetone _—* (acetone 0- ) sesssssese (13)

In correlation to acetone, it was found that the
addition of nitrous oxide to low concentrations of iodide
(all prepared in 7M KOH glass and F-irradiated at "¢ N
increases the yield at 383 nm. It is well known that nitrous
oxide is a very good electron scavenger and reacts with the
electron (in solution) to form 0 according to the following

reaction;

e+ NO —> Nzo" —> N, 4+ 07 eeeeeneens (1)
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In the presence of 3 atmospheres of nitrous oxide a
G(I;) = 1.62 % C.1 was obtained which is almost double the
value obtained in the absence of nitrous uvxide. From the
above increase in the G(I;) value it is concluded that one
of two things occurred, (1) either an oxidation of I~ by the
formed N20- from reaction above, or (2) reaction (14) is
true in glassy medium at low tempersture from which N20 act
as a goocd supplier of 0 , which causes the oxidaticn of
the iodide ion. However in both cases (1) and (2) more I;
is expected. In the presence of nitrousoxide a more
distinect absorption at 340 nm attributed to the suggested
intermediate (10)2_ was obtained.

Competition study with ethanol ;

It was found that the presence of ethanol in“:irradia-
ted 0.2M potassium iodide in 7M KOH at 77°K decreases the
absorption at 383 nm in the competition study. A linear
relation (Fig.5) was obtained by plotting the optical density
at 383 nm after annealing versus ethanol concentration.

A similar relationship was obtained by plotting4 /0.D.
versus ethanol concentration. It has been reported that

0 react with ethanol, methanol, and isopropanol [}9, 20)

in the gas phase and with ethanol and methanol [?i] in the
liquid phase. The decrease in the 383 nm absorptiocn is
attributed to a competiticn between I and ethanol towerds
0" . The following reactions are suggested ;

I + 0" -——>» Product s ssivskan 1K)
E + 0 ——> Product sssaussnvein [16]
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From the above reactions it follows that :

K
- 1 1 3% ] siupess 4LT

= = ] L] -
(O'D)dba. (O'D)nax. (O'D)nax KIS [# ]
where (O‘D)max. and (O'D)obs- represent the optical density

in the absence and the presence of ethanol respectively.
Frcm the slope it can be deduced that K,¢ = 6.1 Kyg o It
is of intereet to note that Buxton has reported a xlé value

® s ana g5 = 9ot x 2028 W72 572

of (8«4 ¢ 1.7 )x10° M~ 8

221 .
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qfl- IRRADIATION OF EENZOFHENONE
IN ORGANIC GLASSES AT 77° K

Ssed K. Ismail® and @. Scholes

ABSTRACT

A spectroscopic technique has veen used to study the
transients formed in the1{-1rradiation of benzogrhenone in
tasic isopropanol and in some other organic glaeesses at 77°x.
Absorption bands at 610 nm is mssigned to the benzophenone
radlcal anion and the mechsnism for its formation is dig=-
cussed. Electron transfer from acetone negative ion to
benzophenone has been studied. The effects of added electron
scavengers (nitrous coxide SFg » and oxygen) have been

irnvestigated,

INTRODUCTION

The formation of trapped electrons in the‘1(-radiolysis
of glascy matrices hes bteern cdemonstrated by Hamill [:I] « The
effect of added solute illuminaticn with visible light or

U.V. 1light and thermal annealing of the visible and the U.V.

spectra of 3 -irradiated glassy methanol were investigated
ttle worth {57i proposed the possibilit

whemlisiry Department, LIU—J-L'L::\_ of cience, Al-Mustansir gy &l
Unlverbit), Eaghdad IRAC.
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Al_NuEL&nSlPl}&h Journal of Science, Vol.4 No.l (1979).
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the absorption spectrum or the trapped electron in 2-propanol
glass is a reflection of the concentration of alkoxonium ions
and is depended on the relative rates of protonation equili-

bria.

The formation of benzophenone radical anion and Ketyl
radical have been studied by many suthors in both organic and_
aqueous media [6 = 28] . Most of the studies are carried out
in solution at room temperature. Under these conditions the
radicals decayed very rapidly. In all cases the authors
observed the transient of benzophenone radical anion at 610 =
650 nm, while they found the Ketyl radical sbsorbing at 545 -
550 nme The above two species are formed either photochemically
or by pulse radiolysis. Some authors [15, 16 ] have suggested
that the Ketyl radical anion formed in the solution is associa-
ted with an alkali metal positive ion and the following

structures were suggested ;

o . w .

PO (A c‘:)m
07 -* o

and q;\\. =i .”Q)

=" g =2

(2 O

in the case of a divalent positive ion [17:] .
On the basis of the above mentioned observations in the
present work, the ’( =irradiation of benzophenone in both

aqueous and organic basic glasses were suggested.
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EXPERIMENTAL

1.) |Materials :

Sodium hydroxide ia‘B.D.H. and of AnalaR grade
used without any further purification.

2- Propanol (Hopkin and Williams) spectrosol grade
bottled under nitrogen gas, used without further purifi-
cation. Acetone, ethanol, methanol, isobutanol and

n- propanol (Hopkin and Williams) of AnalaR grade used
without further purifications. t-butancl was purified by
two successive vacuum - distillations in an atmosphere

of dry nitrogen into a storage bulb attached to the wvacuum
line and only the middle fractions of the distillates were
retained for use. nitrous oxide, oxygen, and SFg were from
British oxygen Co.Ltd. Purified before use as in the
procedure mentioned before |:2Q:| « Hexene was purified by
triple fractionation under vacuum and only the middle

fractions were used.

2.) All other experimental details are given in a previous

paper [29, 3(3 .

RESUIT S AND DISCUSSION

%) -radiolysis of benzophenone in 7M NaoH glass at 77°K

A broad absorption located at 600 nm was obtained
by 1( -irradiation of benzophenone in 7M NeaOH glass. This

absorption was found to be unstable at high temperatures
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(160°k). It decreases in intensity to give another broad
absorption at 620 nm. This new absorption is similar to
the one obtained by Adams et.al [18) . The first absorp-
tion (600 nm) is assigned to an overlapping between two
absorptions, (1) the trapped electron and (2) a transient
for t he benzophenone. The sbsorption at 620 nm is
attributed to the negative ion formed from direct electron

attachment to benzophenone ;

¢2OO+ e-% (¢2CO)- esssssvee (1)

The yicld of this negative ion may be found to be
very small, due to the low concentration used (low
solubility of the compound in 7M NaOH). The calculated
G(Q)200 )~ 1s found to be 0.5, by assuming that the
benzophenone radical anion and its neutralized form are
the same as in solution at room temperature. This G value
may be too high, since some of t he trapped elcctiron may well

be present. Fig.(1l) shows all details.

~irradiation of benzophenone in basic isopropanol

glass (0.1 = 0.4 M NaoH) at 77°K ;

In this system the samples are either (&) thermally

annealed cr (b) photobleached, then thermnally annealed.
itial absorption locate
: -3
adiating 10 “ M benz

isopropanol glass Fig.(2). This disappeared after

annealing to about 1609K and instead a new absorption at
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610 = 620 nm apgeared, which increased in intensity after
further annealing. At the same time another weak absorp-
tion at 363 nm appeared. The 640 nm absorption is assigned
either to the trapped electron with some benzophenone
negative ion formed by direct attachment of the electron
to the benzophenone molecule or to the benzophenone
negative ion alone. The 620 nm absorption is attributed
to the benzophenone negative ion, formed through an
anionic electron transfer from the isopropanol radical
anions. The isopropanol radicals which are formed during
the irradiation are lonized in the highly alkuline medium.

The following reactions are proposed;

(CHB)zaHOHw_* (CH3)2-é-0H .....-....(2,‘

(CHz), COH + “oH —>(CHz), = € = 0 ersnnseonel D)

then (CHy)p G-0"+(CgHg), CO(CyHy),C0T+(CH3),CO +nvnen(ls)

The absorptions are similar to those obtained by Adams
et al. [18, 19] .

The 363 nm absorption is assigned to the OH or 0
adduct to the aromatic ring. In the liquid state Adams
et.al. [}9] have found an increase in the acetone yield

rroduct, which support the above anionic electron transfer.

(b) For the photobleached samples, after photobleaching the
trapped electron, only a weak absorption was left at 640nm.
On thermally annealing, the same results as in (a) were

obtained and explained on the same basis as shown in Fig.(3).
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t3.) 4f-radiolyais of benzophenone in some other glasses at
°K ;

(a) Since benzophenone is only slightly soluble in 7M

KOH, higher concentration of the material was prepared

in 7M KOH by dissolving the solute in ethanol

first. A weak and broad absorption at 605 nm was obtained
after annealing the irradiated sample. This absorption is
assigned to an overlapping between the two absorpticns (1)
the trapped electron and (2) a transient for the benzo-
phenone formed either by direct electron attachment or via
anionic electron transfer from ethsanol negative ion. The
G value calculated for (06}!5)2 - G0~ is found to be about

0.6, since ethanol ccncentration was low, the low G value

is expected.

(v) In basic methanol glass Fig.(4), 2 x 10"y benzo-
phenone was P -irradisted. A broad sbsorption at 585 nm
was obtalned which disappeared after the annealing and
instead a new absorption at 610 nm was obtained The first
absorption is assigned to the trapped electron, which is
similar to that obtained by Adams et.al. [20] and was
assigned to the solvated electron in basic methanol solution.
The second absorpticn 1is assigned to the benzophenone radi-
cal anion formed through anionic electron transfer from

methanol radical anion formed during the irradiation.

6H20'+(c6115)2co — (csns)é = 0" 400 Tavssvesevei(B)
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The G (CGH:) Co~ is found to be aboutd.i which is almost
-
identical to the one obtained in the case of basic iso-

propanol glssses.

(e) Using basic ethanol a very low yield was obtained
for the benzovhenone radicel anion Fig. (5) formed in a
similer manner as in (a). The G value is found to be

about 0.5. This low G value may be due to the low meltirg
point of the glass, &t which the decay of i he radical anion

may OCCUr.

(a) Benzophenone is found to behave similarly ae irn the
above cases in basic normal propanol Fig.(6). In this
medium the same 615 nm absorpticn is obtained after the
thermally annealing process of the:(r-irradiateé samp%e.
This absorpticn is agein assigned to the benzophenone
radical anion formed by the anionic electron transfer as

shown belov :
CH5CH, CH-0T+(Cghg), CO—> (ceﬁ5)2c':-e' + CH,CE,CHO ++.(6)

The G (0655)200- caleulated in this medium is 1.0L.

(e) The benzophenone radical anion is formed on irra-
distion of the solute in basic 1isobutancl at 77 K Fig.(7).
A broad and wesk absorption was obtained at 605 nm after
the annealing. The formeticn of this radical anion is
representcd in the reaction below :

(CH5 ) ,CH, 640 + {ngH

5)2 CO (c6H5)2C—c" % (CH3)20H2CHO..(7)
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The G value calculated for the (CgH.), ¢ = 0 1in this
meGiun is sbout 0.5. The glass is found to te the same
as the ethanol one, of low melting point, which explains

the low G value obtzined,

(£) Benzoplkenons was ‘Of—irraﬂiated in neutral isopro-
panol glass Fig.(3), only a very weak absorptlion at 605 nm
was obtained after the annealing process, which disappeared
to give a new weak absorption at 54 nm. The 605 nm
absorption is attributed to (CEH5) 8 - 0 formed by direct
attachment. The 554 nm absorption is ascigned to the
neutralized form of the radical (the Ketyl radical) which
nay be formed tarough a neutraiization process represented
below :

(CgHs) Go~ _—5—1; (CeHs) GOoH eraveenien L0

This experiment gives more evidence for the formation of
the benzopliznonz radleal anion through anionic electron
transfer process from the alcochsl radical anions in the
basie mzdium. From this experimsnt it is sug estzd that

in neutral medium no alecohol radical anions are exrected to

be formed.

Effect of eleciron scavengers ;

The effests of (a)nitrous oxide, (b) oxygen and
(c) SF6 on the formation of benzojshensns radical anion

has been studi=d.
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(a) It has been found that the addition of nitrous

oxide to 10™OM benzophenone decreases the yield product

at 610 nm after the irradiation Fig. (9). The same

results have been obtained in both photobleached and
thermally annealsd samples. From the above decrease a
competition study was carried out by using different concen-
trations of nitrous oxide. The above decrease is assigned
to the reaction of nitrous oxide with the already formed
isopropanocl radical anions. In other words, nitrous oxide
competes with benzophenone to react with isopropanol radical

anions.

. " K " .
N0 + (m3)2 C -0 _.9_9. N0 + (cm3)2 00 ssesee (9)

and
O K . -
(CgHs ) ,C0+(CH;) €07 —223 (CgHs),€ = 07+(CHz), 0O o (10)

A plot was constructed tetween the optical density and the
nitrous oxide concentration Fig. (10). From the above plot
@ linear relationship was obtained. Considering the expre-
ssion used in the case of iodide and ethanol system in a
similar competition in which K; = K. (slope of the straight
line). It has been found in this experiment that Ky =Ky o

(v) The presence of oxygen in high concentration is found
to have the same effect on the formation of bengzophenone
radicul anion. However the presence of 3 atmospheres of

oxygen in the -§-irradiated sample of benzophenone stopped
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completely the formation of the benzophenone radical ion.
This effect is attributed to the same behaviour found in
nitrous oxide in which the oxygen may react with the
already formed isopropanol radical anions. These radicals
are considered as the only source for the formation of the

benzophenone radical anion. @

(CH3)2 co™ + L e Profuct eeiseeiss(11]

(c) A rather more intense absorption was obtained in
qflirradiating benzophenone in isopropancl glass in the
presence of SFg. This absorption was obtained after the
thermal annsaling of the glass. From this experiment it
is concluded that SF6 is a weaker scavengsr towards the
isopropanol radical anions compared with nitrous oxide
and oxygen. However SFg still competes with benzophenone
towards the isopropanol radical ions, since the G

(CGHB) - GO~ was found to be 0.28 which is much less than

that obtained in the absence of SFg ; 1l.e. 1.0 % O.l.

The effect of (a) hexene and (b) acetone ;

(a) It was considered possible that the formation of
(CGH5) ¢ = 0~ may be due to a hydrogen atom reaction. On
the basis of the above idea this experiment was suggested,
in which hexene act as a hydrogen atom scavenger. Concen-
trations of 5:10_3l and 0.6M in hexene were used and the
absorption at 610 nm after thermally annealing the irra-

dlated sample was studied. The same product was obtained
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in both cases with a G (Cgdg. , € = 0° 1.2, which 1s
higher than expected. This increase : the G value is
assigned to the low dose given to the jample which was
within the range of the linearity of he yield dose plot.

This experiment excluded reuction of hydrogen atom.

(b) It has been stated by Adsm'e et.al. [6] that the
charge transfer phenomena oecur bei veen ketones takes

Place from acetone to be.izophenone ;

Acetone” 5. Benzophenone™

However a mixture of ) -M benz sphenone and 0.2M acetone
was ’b/ -irradiated in asic isojropanocl glass at 77%
Fig.(11). A product absorbing at 615 nm was obtained
after annealing of the sample. This product was found to
be weaker than that obtained in the absence of acetone.
The G (CGH5)2 60- calculated is about 0.8, which is low
compared with the absence of acetone. This decrease is
attributed to the fact that acetone is a stronger electron
scavenger than benzophenone. In this experiment the
charge transfer may take place between the isopropanol
radical anions and the acetone molecules in the first
annealing process. Then in the second annealing process
there may be a charge transfer from acetone to benzophenone and
at the same time one cannot exclude the decay of some of
these radicals by two successive annealings. By doing so

a loss in .ne radical anions causes the decrease in the
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G (CgHy), C = 0~ in this mediunm.

(CH3)2CQ*(033)2 - é = 07 = Product eeeececececesse(12)

e~
Proguct + (Cghg),CO (CgHs), C0"  sessvasnsnnliB)
or

[a]
PI‘Oduct _160__11} decw ‘.I..l...lll.(lh)

6.) 16 =irradiation of benzophenone in neutral methanol =

water mixture glass at 77°%K 3

3u benzophenone waa1f;1rvadiated in a

When 10~
neutral methanol - water mixture ( 80 ¥ methanol + 20 %
water ), three different overlapping absorptions located
at 605 nm, 552 nm and 525 nm were obtained Fig.(12).
The 605 nm absorption is assigned to the dirsctly formed
benzophenone radical anion in the glass. After thermelly
annealing the sample, the 605 nm absorption disappeared
and at the same time the 552 nm and 525 nm absorptions
increased in intensity. The 552 nm and 525 nm absorptions
are attributed to the benzophenone Ketyl radical ( the
nzutralized form) and both absorptions belong to the same
species, absorbing at two different wavelengths, since
both absorptions were inereased in intensity and decayed
at the same time. The increase in the absorptions (i.e.
552 nm and 525 nm) is attributed to a neutralization
process teking place between the H'Y formed in the neutral

glassy sample anéd the initially formed benzophenone
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‘radical anion. However, it has been shown by Beckett et.al

(28] that the PK_ of tne following equilibrium ;

($),8 = (o), dbm susskinsesal1S)

is 9.2. 8Since the 1"!!a of the medium in which this experi~
ment was carried out._:l.a much higher, a shift in the equili-
brium towards the right is expected and the benzophenone
Ketyl radical is the only species expected in such a medium.
The G value for the neutral form of the Ketyl radical at
552 nm .1.§ calculated and found to be about 0.9.
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AMINO PYRIDNE AND RELATED COMPOUNDS PART I
PREPARATION AND CONDENSATION OF ETHYL N-2-FYRIDIL
. FORHIMIDATES WITH SOME ALIPHATIC AND AROMATIC AMINES

Khalid S. Al-Dulaimi, Adil S. Abdul-Razzak =
and

®

Abdul-Jabbar A. Mukhles

**
sdreard -

Aminopyridine and its methyl derivatives are condensed with
ethyl orthofomate in acid medium to give the corresponding formida-
tes (I). The latter have been found to react at room temperature
with some aliphatic and aromatic amines with different rates giving
substituted unsymmetrical formamidines (II).

INTRODUCTION

There is an extensive amount of data on the preparation and
reaction of imidates of aromatic amines such as amiline [ 1]. However,
the imidates of hetrocyclic amines such as aminopyridine have attra-

cted little attention.

It has been reported that 2-Aminopyridine and its derivatives
condense with ethyl orthoformate under reflux to give N-N-dipyridyl
formamidine [2]. N,N bis (halo-dipyridyl formamidines (3]). and ¥,X
bis (nitrodipyridyl formamidine [&J. Respectively. All these are

symmetrical formamidines.

*
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RESULTS AND DISCUSSION

In the present work we show that 2-Aminopyridine and its
methyl derivatives react with ethylorthoformate in acid medium
forming the formimidates (I). Some of these compounds were
recently prepared by Attar-Bashi [ 5], similar to thoss reported
earlier by Robert‘:éj, using aniline. Bashi attempted to treat
these esters with different alcohols and reported that no transe-
nterfication product could be isolated, he suggested that the
p-electrons on the nitrogen atom in the pyridine ring has a role

in preventing the transesterfication reaction.

In our work we prove that these formimidates could undergo
condensation reaction at room temperature with aromatic and
aliphatic amines to give unsymmetrical amidines (II). The rate
of condensation was found to depend on the position of the methyl
group on the pyridine nucleus, thus the reaction was extremely
alow (low yield) when the methyl group was in 3-Position in
contrart to the fast reaction observed when the methye group was
in any of the remaining positions. This observation could be
explained on the ground of steric effect of the methyl group. all
these compounds are fully characterized by their spectra. (i.r.,

n.m.r.).

The purpose of preparing these types of comwpounds is due to
their biological activity. However, we confirmed in a separate
report that N-cyclohexyl N-6-methyl-2pyridyl formimidine has an
anticholinesterase action on isolated guinea pig iluem, isolated
rectus abdominis and on both rabbit and frog heart [ 7).

EXPERIMENTAL

Unless etherwise stated, i.r. spectra were measured with a

unicam SP 200 instrument for solutions in cholroform, n.m.r.

spectra with Varian A-60 instrument for solutions in deuterie-

chloroform containing tetramethysilane as an internal standard.
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Microanalytical samples were analysed in West Germany by
}Max Plank Institute, Ruhr. m.p.s. were determined in open capillary

tubes.

GENERAL PROCEDURE FOR THE PREPARATION OF ETHYL N-2PYRIDYL
FORMIMIDATES: -

A mixture of the 2-aminopyridine (0.5 mole), ethyl orthofor-
mate (0.75 mole), and hydrochloric acid (0.3 gm) was placed in a
250 ml flask and he ated on an oil bath. The ethanol was removed
from the reaction flask as soon as it was formed, 54-56 ml
(theoretical 58 ml) ethanol was collected. The desired products

were distilled under reduced pressure (cf. Table 1).

GENERAL PROCEDURE FOR THE PREPARATION OF N-ALKYL, Neo-FYRIDYL-
FORMAMIDINES: -

Ethyl N-2-pyridyl-formimidates (I) was mixed with equimolar
quantity of the amines. The mixture was vigorously shaken for
a certain period of time and left at room temperature until the
reaction is complete. A white solid of N-alkyl N-Z2pyridyl
formamidine (II) was formed. The time required for the reaction
depends upon the type of the amines used and the structure of
the ethyl N-2-pyridylformimdates (cf. tables 2, 7, and 5). The
solid was washed with a small amount of petroleumether to remove

any remaining starting material. filtered and recrystallized from

ether or chloroform. b’
+ CHIOC,Hg)
@NH: AL, 2
N H

O / M= EC~ OCHZCH3
x
= N=C-N-R
N R = CgHg e. R = Benzyl

R = CEHI.'CHB'm ¥ R = Cyclohexyl
R = Csl#.—OCHa—m g R = Cyclohepty!

R = Csl-h-Cl-m

(11)

g p oA



TABLE 1. Ethyl N-2-pyridylformimidates

B.P. Yield 5, Oalc. (%) Tound (%)
Type of pyridine: (mm Hg)oc = nD Formula - o W 8 - %
2 -Awmine - Pyridine 120/20 52.0 1.5234 CgH N,y 64 6.7 18.7 ©4.2 6.65 18.5
2 -Awminp - 3= Methylpyridine 130/15 54.7 1.5191 09H,}2N20 65.9 e 17.1 65.6 7.15 17.2
2 - PAMme-5- Methylpyridine 130/12 Sl 1.5225% C9H,]2N20 65.9 7.3 17.1  65.8 7.3 17.4
120/20 50.8 1.5244 091{121\120 65.9 73 17.1  66.1 7.4 16.9

1 - Ammi - 6- Methylpyridine




TABLE 2. N-ALKYL, N -2pyridylformamidines

. - ! Calec (%) Found (%)

Compound M.P. Yield Time Picrate Foowili

“s (%) required derivatives c H N C H N
IIa 116="7 755 5 minutes 214-5°C (},|2H,i,1N3 22 5.6 siednd 751 5.5 . 21.1
LIb 179-10 68.9 Overnight 210-1 013H13N3 73.9 6.2 19,9 73.6 6.4 20.0
IIc 90.1 63.7 Overnight 212=3% 013H,]3N30 68.7 5«7 18.5 169.0 5.6 18.6
IId 145-€ 63.8 5 minutes 202-3% c’12H’lON501 62.3 4,8 18,2 62.1 4.2 18.4
Ile 70-1  75.5 35 days 152-3 CaziqzlN3 73.9 6.2 19.9 74.0 6.1 20.1
11 84=-5 75.2 5 minutes 187-8 (.‘,,]2111,71\15 70.9 8.4 20.7 70.6 8.2 0.9
1Ig - negative - - - - = - - = =




TABLE 3. N-Alky, N (3-methyl-2-pyridy) formamidines

Goapoung MePe  Tield Time Picrate Gele., (¥) Found (%)
% (%) required Derivatives SEESala c B N c E K

ITa 133-4  16.6 9 days 180-1° CqllysN5 73.9 6.2 19.9 74.1 6.1 20.0
I 116-7  15.5 3 days 191-2 CayBqsN 7.7 6.7 18,7 74.8 6.7 18.9
IIc - Negative - - - - - - - - =
114 o Neg. - - - - - - - - .
ITe - Neg. - - - - - - - - -
IIr - Neg. - - - - - - - - -
Ilg - Neg. - - - - - - - - -

gL~
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TABLE 5. N-Alkyl, N (6-methyl-2-pyridyl) formamidines
M.F. Yield Time Picrate Calc. (%) Found (%)

c d

e °¢c (%) required Derivatives Formla C H N c H N
IIa 104-5 71.8 5 minutes 188-9 01311‘15“3 73.9 6.2 19.9 73.7 6.1 20.0
TIe 89-90 61.1 20 minutes 184-5  CouH,oNz0  69.7 6.2 17.4  69.6 6.3  17.2
IId 137-8  72.5 1 minute 186-7 CnzH Nz CL 63.7 4.9  17.1  63.7 5.0  17.2
Ile 112-3  67.8 5 minute 164=5  CquH,oN; 7.7 6.7  18.7  74.5 6.9 18.8
IIf 72-3 20 .4 1 hour 192-3 0133191‘13 71.9 8.8 19.3 7957 8.8 18.4
IIg Negative - - - - - - - - = =
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APPLICATION OF THE ELECTRICAL PROSPECTING
METHOD TO EVALUATE THE SHALLOW FORMATIONS
IN "ABU MINA BASIN"

Talaat A, Abdel-Latif , Mokhtar A. Sayad
and
* %
Salah E. Khalil
ABSTRACT
The D.C. Resistivity method is applied for studying the

shallow formations in a desert area lying in the northwest of
the Nile Delta. The area is looked forward as having some
agricultural potentialities. The measurement and interpretation
of 267 resistivity soundings indicated that the Holocene alluvial
deposits found on the surface consist actually of two layers, an
upper thin layer having a thickness of 0.5 to 2 m and resistiv-
ity of 10 to 400 Ohm.m and a wet layer varying in resistivity
from 3 to 12 Ohm.m. The underlying Pleistocene lagoonal deposits
were found to have a thickness ranging from 10 to 30 m and a
resistivity ranging from 5 to 25 Ohm.m. The thickness distribu-
tions are given in the form of isopach maps. Analysis of fhe
isopach anomalies having different amplitudes gave the area per-
centage for the different thickness ranges. A tentative soil '
map is given and the significance of the geophysical results is
discussed in relation to land use.
INTRODUCTION

This study presents an example of the .successful use of
one of the electrical prospecting methods, namely the resistivity
sounding method, for the determination of some of the parameters

*
'*Desert Institute, Cairo, Egypt.
Suez Canal University, Egypt..

Al-Mustansiriyah Journal of Science, Vol. 4 No. 1 (1979).
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characterizing the alluvial deposits which cover the surface of
Abu Mina Basin as well as the underlying lagonnal deposits. The
first formation is regarded to be reclaimable for agricultural
purposes'while the other is investigated for its clay and high
salt contents which may have a direct effect on the cultivation
and irrigation potentialities of the soil. The area is a desert
one laying in the northwest of the Nile Delta (Fig. 1) between
longitudes 29° 25' E, 29° 45' E and latitudes 30° 40' N and 30°
55 N. The ground elevation varies between 10 and 50 m above
sea level. The area is about 500 sp.km. and lies within the

Desert lands looked forward for agricultural expansion projects.

GENERAL GEOLOGIC FEATURES

The area occupies the northeastern extrimities of the
Marmarica Plateau and is characterized by simple topography.
The surface is a plain covered with the Holocene alluvial depo-
sits which consist of quartz sand, clay and calcareous materials,
derived originally by water action from the adjacent rocks.
Drilling in the area showed that these alluvial deposits are
underlain by the Pleistocene lagoonal deposits which consist of
c¢lay, fine sand and gypsum. Underlying the lagoonal depsits are
the deltaic deposits composed of sandstone, gravelly sand and
gravel, followed downward by the Pleiocene clay.

RESISTIVITY MEASUREMENTS AND INTERPRETATION

The field measurements included 267 shallow resistivity
soundings. The sounding stations were arranged along a grid
p;ttern with a grid spacing of one kilometer as shown in (Fig.2)
The spreading of the current line was within 200 m which was
fqund enough to pick up the effect of the lower boundary of the
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lagoonal depsits. Measurement of the potential difference and
-current intensity was made by means of the Russian electronic

potentiometer, type 2CK-1. The Schlumberger electrode config-
uration was used in carrying out the field survey according to
which the apparant resistivity is calculated through the foll-

owing equation:

Fa o I AI‘V Ohm.m.

where,

f’a is the apparent resistivity

A\ V is the potential difference in millivolts.
I is the current intensity in milli Amperes and

K is a geometrical constant related to the spacings
of the current and potential electrodes.

The field date were plotted in the form of resistivity
sounding curves relating the apparent resistivity f’a to the
apparent depth represented by half the current electrode spacing

AB/2.

Interpretation of the 267 resistivity sounding curves was
carried out using the curve matching method with the object of
getting the formation resistivity and depth of the different rock
layers encountered in the survey. Use was made in this respect of

the family of theoritical master curves of Pilaev [ﬁj and Vnii-

Geophysica ‘:2] .

The sounding curves obtained for stations &4, 151, 147, 220,
267, 85 and 31 were correlated with the 7 wells drilled at tre
same respective Iocations, namely well 1, 2, 3, 4, 5, 22 and 23.

This correlation was found necessary to minimize the effect of the
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principle of equivalence, on one hznd, and to get the resistivity
ranges for both the alluvi;& and lagoonal deposits on the other. .
Knowing such resistivity values makes it possible to follow any
of the two formations in the different parts of the area through

the interpreted resistivity sounding curves.

The results of correlation showed out that:-

(1) The alluvial deposits are geoelectrically recognized to be
consisting of two layers; an upper dry thin layer forming
the soil cover in the area and » lower one with a relatively
greater thiciness which containg some water content. The

later is referred here to as the "wet" alluvigl layer.

(2) The formation resistivities of the alluvial and lagoonal

deposits are as follows:-

Formation Resistivity range
(Ohm.E)
Dry alluvial deposits 10 - 400
Wet alluvial deposits 3~ 12
Lagoonal deposits 67288

RESULTS AND DISCUSSION

In the following each of the mentioned formatioms is
evaluated as to its configuration and characteristics.

1. Dry alluvial depostis

The thickness of this layer was found to vary from about
0.5 m to 2 m. as shown by the isopach contour map of (Fig. 3).
Relatively thick lenses of these deposits are found in the

middle of the basin. The calculation of the areal extention of



_Bg_.

S1IS0d3a VIANIIVY J0

NOILD3S AHO 3HL HOd JdVIN HNOLNOD HIVHOSI NV (€)'9ld

‘W G0 FleAsatu; Jnojue)

O?lﬁz
LA ]




-00-

the isopach anomalies having different amplitudes indicates that
the areal distributions of the different thickness ranges are as

follows:

Thickness range in Coverage area
meters 5
0.5 - 1 28
1.0 - 1.5 85
4D = 2 Qe

This surface layer undergoes wide lithological variation
as is clear from the isoresistivity contour map shown in (Fig. 4)
where the electrical resistivity is found to change laterally
from about 410 Ohm.m. to 400 Ohm.m. This is mostly due to the
change of the sand/clay, ratio in the composition of this type
of deposite which was revealed out through the geological inves-
tigation. This results in a soil distribution in which highly
resistive portions correspond to high sand contents and low resi-
stive portions stand for high clay contents. On this basis
Fig. 4 can be regarded as a tentative soil map for the area indi-
cating that clay rich portions are those occupying the middle
part of the area. Simillarly sand rich portions are concentrated
in the northern and western parts of the area. This conclusion
which agrees well with the results of the geological study
conducted to the area (:5:} can be used in relation to land caba-
bility.
2. Wet Alluvial Deposits.

The upper surface of this layer is found at a depth varying
from 0.5 m to 2 m which can be concluded from (Fig. 3). The
thickness distribution of this layer is illustrated by (Fig. 5)

which indicates that it changes from 5 to 20 m, i.e. about 10 times *

i
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as the dry section of the alluvial deposits. Although no
particnlar trend is ovserved in this thickness distribution, it
can be stated that in most parts of the area the thickness of
this layer is from 10 to 20 m. Area calculation for the isopach

anomalies indicates the following:

Thicknees range in Area Percentage
in meters

Less than 5 25.5
5 - 10 ' 26.0
10 = 20 479.2

B Lagoonal Deposits.

This layer is recognized as the third geoelectrical layer
underlying the wet alluvial deposits. It varies is thickness
from 10 m to about 30 m as shown in (Fig. 6)and in depth from
5.5 to 22.5 m from the surface. The thickness distribution is
given below and shows that in most parts of the area the thick-
ness of the lagoonal deposits lines between 210 and 20 m.

Thickness resnge Area percentage
in meters

Less than 10 3
10 - 20 : 56
20 - 30 38

It is obvious that the lagoonal deposits lies deep enough
below the soil and consequently do not introduce any difficulty
for land use through the irrigation, drainage or culfivation

processes as far as the soil salinity is concerned.
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These deposits, however, being enriched in salt contents,
represent a source of salt contamination for surface water that
may percolate to the ground water lying below within the deltaic

deposits.

SUMMARY AND CONCLUSIONS

The area of Abu Mina Basin has been geoelectrically
investigated by means of 267 resistivity soundings with the
purpose of evaiuating some of the shallow formations in rela-
tion to cultivation and irrigation processes. The qualitative
and quantitative interpretation of the field data indicated
that:

Te The Holocene alluvial deposits found on the surface consist
geoelectrically from two layers. The Upper layer is thin, dry
and varying idely in resistivity due-mostly-to the lateral
variation in the sand/clay ratio. It changes in thickness from
0.5m to 2 m and in res. from 10 to 400 Ohm.m. The lower layer
contains some water content and has a thickness range of 5 to

20 m. and resistivity varying from 3 to 12 Ohm.m.

2. The underlying layer consisting of the Pleistocene lagoo-
nal deposgits vary in thickness from 10 to 30 m and in resistivity
from 5 to 25 Ohm.m.

Se The middle part of the basin has a clay rich soil while
the northern and western parts are occupied by sand rich soil.

This is illustrated by a tentative soil map.

4, The lagoonal deposits which are enriched in gypsum have no

effect on the soil as they lie far enough below the surface but
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they may affect the quality of ground water within the under-

lying deltaic deposits as they would enrich the surface water

percolating down to the water table in salt content.

The analysis of the thickness anomalies having different

amplitudes indicated that:

1.

0

(2)

(3)

On the surface the dry alluvial deposits having a thickness
of 1 to 1.5 m cover a majority of 45 % of the area.

In the subsurface, wet alluvial deposits with a thickness
of 10-20 m cover 47.2 % followed downward by a 10 to 20 m
thick layer of lagoonal deposits covering 56 % of the

subsurface area.
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: APFLICATION OF X-RAY DIFFRACTION TO
i STUDY THE INTERDIFFUSION IN THE RBI-KI
SOLID SOLUTION

Yasseen N. Obaid*

ABEPTRECT

Interdiffusion in the RbI-KI solid solution has been studied

over 575°C. The Boltzmann-Matano method is employed to compute

3 diffusivities from concentration vs. penetration curves measured

« with sectioning and radiocristallographic analysis. It is found
that the interdiffusion coefficient is concentration-dependent
inspite of the fact that KI-RbI is a nearly ideal thermodynamic

systele . ,—

INTRODUCTION

In recent years, the studies of diffusion of one element into
another, especially of the same group of periodic table, have
become important due to advances in solid state devices in elect-

= ronics and other applications.

In a previous work, [1] a solid state systemn, RbAg4I5—KA5415

has been studied in connection with interdiffusion.

The KI-RbI has been chosen for a similar study because it is
almost an ideal thermodynamic system and also because the lattice
parameters, a,, are well known (aO is equal to 7.5403 for pure

RbI, and 7.065 2 for pure KI).

-t Physics department, College of Education, Al-Mustansiriyah
University, Baghdad - IRAQ.

Al-Mustansiriyah Journal of Science, Vol. 4, No. 1 (1979).
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The relation between the interdiffusion coefficient (5) and

the concentration (¢) for NaI-KI has been studied by Haget [é]

L 1

where it shows a2 peak at ¢=0.55 which becomes more pronounced as

the temperature increases.

In the case of KI-RbI, Bonpunt [3] , have studied the same
phenomenon at four different temperatures, the curves which they
have obtained do not show a regular behavious, as there are more
than one peak, and the peaks show some shift at different temper—l_
atures. The irregular behavious of this substance makes it :
interesting to examine the relation at other temperatures in order.
to study the details of this relation and try to find some expla-\'

nation to the factors producing this irregularity.

EXPERIMENTAL METHOD

(a) Preparation of sample for Crystallographic Analysis
KI and RbI salts of high purity were commercially obtained
from Merck. One of these salts was taken and pressed into a
cylindrical pellet of 16 mm in diameter, and the other salt
was placed directly over the pellet in the same matrix and %
compressed by a pressure of 5 Tons/cm?, resulting in a uniform”
cylindrical sample of KI RbI solid solution of 16 mm in dia-

meter and 10-15 mm in length.

The cylindrical sample was heated in an automatic controlled
furnace at a temperature 575°C for a period ranging from 50 hrs
to 108 hrs. The constant temperature of the furnace was
monitered by Cr-Al thermocouple of accuracy + 1°C. In order
to minimise the thermal gradient effect of Interdiffusion, the;:

c¢ylindrical sample was enclosed in a metallic block and the

a



(1]

=g9—

sample temperature was recorded by another Cr-Al thermocouple

in contact with the sample.
Figure 1 gives the thermal diagram of KI-RbI sample.

After the thermal processing of the sample, it was immediately
quenched and the edges of the pellets were rounded off in

order to eliminate the surface diffusion effects. Thin sections
prependicular to the direction of diffusion were cut with fhe
help of ultramicrotome 20-30 M thick and the progress of the
knife edge could be observed with a precision of 1 f4M with the
help of micrometric screw of the mictotome. The requirements
of the crystallographic analysis needed sample sections of
20-30 am thick.

X-ray Analysis of KIz RII_z solid solution

The Interdifussion of the samples of KI RbI results in the
formation of a continuous solid solution. X-ray powder diffra-
ctometer has been used to follow the interpenetration by
determining the concentration of each layer. Cu Kg‘l and &2
X-rays of wavelength ( A= 1.54051 A°) have been used to study

the parameters in the sample.

Scanning rate of 20 (1/20 per minute) was used to get more
precise results. Experimental values have been corrected by
using internal standard of Si or Al, and with the help» of
correction charts corresporiding to Cu 5,1 wavelength of
1.54051 .

The (400) reflection have been chosen to determine the concen-
tration which passes from an angle & = 24.78° for pure RbI to
® = 25.86° for pure KI.
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Figure 1. Thermal diagram of KI RbI solid Solution.

Melting point of EKI is 687°C and melting point
of RbI is 653°C.
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Quartz has been used as internal standard (112) reflection at

an angle @ = 25.06o

Another (200) reflection passes from @ = 12.10° to 12.58° for
pure ZEbI = 1 and ZRbI = 0, when the 101 reflection Quartz with
©=13,32° has been taken. In this analysis atomic concentrations
have been determined with an accuracy of + .01% l

RESULTS

Lattice parameters obtained by the crystallographic analysis
of the KIz Rqu_z solid solution are given in table 1. The para-
meter a, for pure KI is equal to 7.065 + .00 A® and for pure RbI
is equal to 7.340 + .002 2 where the corresponding values obtained
by L. Ponpunt{2]are 7.064 + .0015 A° and 7.3475 + .002 A° respecti-
vely. It is clear that our values are consistent with those prev-
iously reported.

Figures 2 and 3 give the graphs of the parameters for Kﬂz Rqu_z

solid solution.

Table 1. Parameters (ao) and volume (V) of unit cell

Composition a_ (A9 0’

z_ () v(a® )
0 7 « 340 396.22
Q.1 7.322 292.63
0.2 7.296 %88.36
0.25 7.285 386.15
0.3 7267 283.84
0.4 7.238 379.19
0.5 7.210 374.84
0.6 7.183 370.72
0.7 7154 366,28
0.75 7.149 365.45
0.8 7.124 26157
0.9 7.094 356.99
1.0 7.065 352.72

The Interdiffusion of KI, RbI,_, solid solution has been
studied at a constant temperature of 575°C for a period varying
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Figure 2. Parameter a«(A") of unit cell and concentraon of KI-RbI Solid
solution
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Figure 3. Volume of unit cell V() and concentration of KI-RbI Solid
solution (¢)
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from 50 hrs to 108 hou. Figure 4 gives the distribution of con-
centration in Isothermal diffusion of KI-RbI solid solution.

Figure 5 gives the values of penetration for different concent-
ration according to Boltzmann-Matano relation. In the limit of

experimental error, it is possible to apply Boltzmann's assump-

tion, ‘_4]
A% % P

o which is constant for fixed concentration C and temperature T,
where X is the penetration. The reference plane X = O, is the

"Matano interface" defined by the conditionm,

)
fx de = 0
°

The initial and boundary conditions are given by

t =0, 0=1, for x> O
and c=0, for x4 0
and for the values X = + @ ,—;‘-;—-o

The concentration of Matano interface has been found to be constant.
cn = 0.550 + 0.015 for RbI

With these conditions, it has been possible to use the graphical
method of Boltzmann- Iatano[S] to obtain the Inte@rdiffusion

Coefficients, D = — (—%’xg—) f . x de
2 o

We have used the long curve to compute the value of D with the
accuracy which varies from 5% to 15%. Table 2 gives the Inter-
- diffusion Coefficient D at a constant temperature of 575° C.
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Table 2, D Interdiffusion Coefficient at 575°C

Cc 0.1 0.2 0.% O.4 QL5 0.6 07 0.8 0.8
mole of RbI

G T B8 5.7 Bid 2.5 U4 9.9 7.8
D1O-1Ocm2 sec

DISCUSSION AND CONCLUSIONS <
Figure 6 gives the relation between concentration of RbI and:
Interdiffusion Coefficient D for RbI-KI solid solution at the 3
constant temperature 57500. We observe that the Interdiffusion 2
coefficient depends upon the concentration, and it reaches a max-

imum at a certain concentration wvalue.

Further, when we compare the Pigures 2 and 6 we find that
tae position of the maximum in D = f (2) corresponds to the minimum
position in the cruve for T = f (z). Thus we find that our results

follow the same pattern as that of Louis Bonpunt and Yvette Haget I?].

N
The only factor which is considered in the present work is

the thermodynamic factor § for the form of the curve D (c). Other.
factors, such as: the radiation factor relative to solid solution
homogenious D AB(c) and Dp» AB (¢) and the electric potegtial of
the diffusion, must be thoroughly investigated in order to find a
complete explanation to the complex behaviour of the interdiffusion -

coefficient of this solid solution under different conditions.
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A DUAL-MODEL OF HADRONS BEYOND THE
NARROW WIDTH APPROXIMATION
AK. Bassiouny’
ABSTRACT

A dual-model of hadrons in the form of infinite series of
Veneziano-type amplitude is introduced. Regge asymptotic beha-

viour is obtained independant of the usual assumption of
straight-line trajectories. The possibility of increasing total
| scattering cross-section with the energy and the behaviour of

jﬁ}! in the diffraction region are discussed.,
INTRODUCTION

The dual-resonance model has succeeded in giving expres-
sions for the scattering amplitude in a consistant mathematical
scheme [1] . However, it is based on a real scattering matrix
with poles on the real axis corresponding to infinitely-narrow
resonances, or equivalently straight-line Regge trajectories.
This assumption, which is fundamental for the derivation of the
asymptotic Regge behaviour, gives rise to an internal inconsis-
tancy of the model, since the resonant state must have a finite
lifetime corresponding to non-zero width. In order to take into
account the existance of resonant states with finite lifetime,
we must drop the assumption of straight-line trajectories, [2] ,
L3]). To construct an amplitude which satisfies unitarity, we
introduce here an infinite series, each term of which is of

Veneziano-type amplitude.

E Department of Physics, College of Science, Al-Mustansiriyah
University, Baghdad - IRAQ.
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SCATTERING AMPLITUDE

The (s,t) scattering amplitude for spinless particles

which satisfies the constraints:
1) crossing symmetry A(s,t) = A(t,s)

2) A(s,t) is a superposition of terms of Veneziano-type
cannot be uniquely determined. A simple representa-
tion of the amplitude satisfying these requirements
is:

— ]  resce==

Pl-a@)+ )P (-2 +m) (s) t w

A(s,t) 'AIZmor‘L-a(.S)-mttHim)ll ml (=)

where (s), (t) are Regge trajectories, and

and a are constants.
The amplitude (1) can be also written in integral form.

IID. fact, ) —dL‘E)-|+1 -lLS)-Hm
‘A(s,t) =§_ fx (1-x) .I._r (_ (_—) 4

Y Tas)-| (% )= Reda ()40
ju_ - %) dt where (Re.ul.t)<°

3R (calk), -4(8)) Flal®),-as)-alt), s=k) ...

where F (- al),-a)-at), ) is the confluent
hypergeometric function and B(- akLt}’ —als )) in the Euler's
function.

The integral representation (2) defines the amplitude
A(s,t) as analytic function of t for fixed real s regular
for Re o (t)

Anelytic continuation of the confluent hypergeometric function
and Euler's function define an amplitude, which has the same

singularities as & (t), together with simple poles when K(t)
is integer. The same behavious is obtained in the s-plane for

fixed real t.

)

(=
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3 REGGE ASYMPTOTIC BEHAVIOUS

Another function closely related to the confluent hype-
rgeometric function is U (a,c,z) defined by the integral:

B omeik -
U@, 2): = ]en D b du* N )

It has a left cut in the Z-plane, and the asymptotic behaviour
U (a,c,z)~2"2 as |Z| » mr e = )
Using the relation (4):

= = ! -lmealt)
Pt -ar-at, ) - EGros)

Uy

S- t
~ e Suk P - aL(S)-at(t-J)
C{( alk), -d ()~ «(t), = F it e
C leWaAls %
e\ = U (—as) , — k() —alt) , E"E )
Where ExtX ¥  Im (s-t) >< O 0 asaswe (5)

and fixing t by a real negative value, then the asymptotic

behaviou of the amplitude when S+ L& — o© S

+ [ &
Rt iy . X e,a r (-alw) L'—:—)OL )
= «(s)
- + 2 e r(-a) ($) s )

Similarly the (u,t) amplitude has the following asymptotic

behaviour:

tla a(t) U/a a(w)
Au,t)~Ae [ ~a®)(F) + e T (-aw) (—)

The full amplitude is then:

~LTTalk)
A= AGH + A Y wke P-aw) U+ e )
/a a(s)
S er e r cas) (5) e

. vhere at fixed t and S > o0 A(s,u) > O-
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We notice that the first term is the Regge asymptotic ULeha- =

viour, where the trajectory & (t) is not essentially a straight

y

line.

Assuming that Im o(S) <K | Re XSy w8 — of we get
5
M+ ok))
/
[P CReaw®) In S — P (—Re as)) |

Using the optical theorem, the total scattering cross-section

alk) S/a : Re ®S)
£) +2e In-d® (%) "

. dle)-1 /3 Rek(s) =

= T e S et Im aSYERY
2 n \"L\+dL°})(3) + e Ina® (3

[P (-Rea@)h§ -0 (-Re aes2) ] . Eheiens @)

If we assume pomeron - exchange i.e. K (o) = 1, then the first
term gives constant cross-section, while the contribution of the
second term depends on the behaviour of Im O (g) and Re L (S)
If Im ((s)—> O as s —> o0 , then the second term vanishes,
and the total cross—section is constant. However if Ip o (s)
tends to a positive constant, the total cross-section will .

increase again with the increase of energy, i.e. U'T will have =

a minimum, a fact which is experimentally seen for pp-reaction «

12

-

DIFFRACTION REGION

Another important result of the model is that it also

40, el

explains the behavious of clt in the diffraction region [6].

In fact, in the neighbourhood of ¢ = O:

2 2t
ége_ﬂ = & (A) A Gﬁ?)tm e /a (%)
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where the exponential slope b = = + 2 & (o) \n % is
a

positive provided that a> e

As seen the diffraction peak shrinks with the increase of S.

!
Ifo{(0)0i.e. the case of pomeron-exchange, then b as exper-
iments show will be independant of s. For almost all reactions

the exponential slope b~s5 - 10 (G‘reviic)-2 and hence the para-

meter anv 0.2-0.4 (Gevic)e.

RESONANCES

The scattering amplitude A (s,t) has simple poles when
ol(s) = n where n is a positive integer. The residue at

the pole S = Sm is given by:

n+\
R ) 8 el Fln cn-dld) B = .S")

N pn-ad) ) .-
n I
Z ' n(a -r+1 Sh
3 r=0 (rr\) (r‘(t)d.-:[\j ) (—_ % a ) _--‘——-QO)

/
If A(t) = OA(0) + O(t) when t £ © i.e. the trajectory

is assumed to be linear only for negative values of t, then the
residue is a polynomial of degree n corresponding to resonant

states of spin J &< n.

T
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DIELECTRIC PROPERTIES OF SOME OILS AT LOW
FREQUENCY REGION
§.H.M. El-Ssbeh', K.N. Abd-El-Nour , A.S.J. Al-ani °
*
and T.A. Al-Dhahir
ABSTRACT

7 V4
The dielectric constant € and dielectric loss € have

been measured for some types of oils at different frequenciesl
ranging from 70 Hz up to 405 Hz, at temperatures from 20°c

to 80°C. The absorption region obtained is attributed to the
surface changes of the interfaces of dielectric (lMaxwell-
wagner effect). The effect of sulfur on the dielectric

properties of the samples are studied.

EXPERIMENTAL

The oil samples under test are either raw materials or
products which are obtained from a petroleum refinery, [1] .
The raw materials, diesel oil, gas oil and kerosene are
extracted from crude oil directly by fractional distillation
at different boiling ranges. The product samples, kerosene
and A.T.K. (special fuel for aeroplanes) are obtained by
hydrogenation of kerosene raw with hydrogen under certain
conditions of temperature and pressure in the presence of
catalyst. This process is used mainly to reduce sulfur
compounds and mercaptans in the distillates, where this

reduction is preferable in some uses of oils.

: Now at the Department of Physics, College of Science,
Al-Mustansiriyah University, Baghdad - IRAQ.

Al-Mustansiriyah Journal of Science, Vol. 4, No. 1 (1979).
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¥
The measurements of dielectric constant € and dielectric

"
loss € are carried out at frequencies ranging from 70 Hz up to

]

105 Hz using a low frequency dekameter (WTW, type DKO5) of the
of the Schering bridge type.

The D-C conductivity of the samples are measured using
multirange ammeter (Phywe) and E.H.T. power supply unit (Fhilip
Haris LTD.). The accuracy of the measurements amounts to 2%.

The temperature is controlled by using ultra thermostat.

RESULTS AND DISCUSSION

/4 L
The data obtained for the dielectric loss € versus log =
frequency for the different samples at three measured temperature

© 50° and 80°C are shown in Fig. (1). It is found that at this

20
range of frequency, diesel oil shown the highest loss while kerosene
(product) shows the lowest loss. This means that the dielectric
loss increases with the increase of sulfur content in the sample.
Thig is similar to that found in the case of natural rubber [2] ,

the sammples containing more sulfur (natural rubber for sulf .r

vulcanizer) show higher losses.

The increase in GE”at the low frequency region with the
increase of sulfur content may be due to either the Maxwell Wagner —
effect or the direct current conductivity or both. The general
aspects of Maxwell-Wagner effect were evaluated by Wagner if3] .
This effect will not normally appear in homogenous liquid systems,
but due to an a-c current which is in phase with the applied
potential. This current results from the differences in the
conductivities and dielectric constants of the substances composirg
the o0il materials. A number of Maxwell-Wagner systems have been
evéluated [;4,5] . Corrections for conductivity have been made

according to the equation [6) ,
e’ G” 29

observed £

corrected
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Fig. (1) The dielectric loss

versus log F for different

o1l samples at 20°, 50° and 80°C.
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where U is the specific conductivity in esu, and f is the
frequency in Hz. U is measured by an a - ¢ bridge to avoid
polarisation, it is found that there is approximately no change
in this cqnductivity with frequency [?] . In case of the rwo
materials, gas oil and kerosene; and also the product materials,
kerosene and A.T.KE., it is found that the values of U at diffe-
rent temperatures 20°, 50° and 80°C are ranging from 25 x 10~
at 20°C to 5 x 10'5 at 80°C esu. The d - ¢ losses are calculated
at the different frequencies and found to be very small which
can be neglected when compared with the values of e’;bsorvod'

For diesel o0il, the specific conductivity values at 20°,
50° and 80°C are measureéd and found to be ranging from 1.25 x
102 at 20°C to 2.75 x 10~> at 80°C esu. These values are higher
than that of the other samples. The d - ¢ losses at the different
frequencies are also calculated and found to be very small by
comparing with e'omr,ed. :

So, for all tested -ateriala; the absorption curves at the
low frequencies are attributed to Maxwell-Wagner effect which

inereases with the increase of sulfur content in the sample.

It is also seen that as the temperature increases from 20°
to 80°C, the dielectric loss also increases which may be due to

the increase in conductivity.

From Fig. (1), it is also found that the dielectric loss of
A.T.E. is relatively high when compared with that of kerosene
(product) which has the same sulfur content. That may refer to
bigher conductivity of A.T.E., artificially done to be used for

aeroplanes.

/
The dielectric constant € of the whole materials are
measured at the same temperature range. As shown from the Table

below, the dielectric constant for the tested materials except

\
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constant at the measured frequency range [ 81 . For diesel

oil, it is found that at lower frequencies, the dielectric

Table showing the dielectric constant € at 20°, 50° and 80°C
for the o0il samples with sulfur content.

0il Sample e a0 € at: 80°C
guh 50°¢
Diesel oil (raw) 1.2800 - * -
Gas o0il (raw) 1.0000 2.15% 2.118 2.078
Kerosene (raw) 0.2310 2.098 2.058 2.020
Kerosene (product) 0.0190 2.074 2.043 2.002
A.T.K. (Product) 0.0197 2.076 2.047 2.002

constant increases with the increase of temperature which is
opposite temperature trend. This type of behaviour happzns when
the transconductance is impeded due to Maxwell-Wagner interfacial
polarisation [ 91 . The variation of the dielectric constant
with frequency at different temperatures are shown in Fig. (2).
Since the dielectric constant of sulfur is 3.8 [10] which is
relatively high with respect to that of oil samples, so, it is
found that 6’ of the oil samples increases with the increase of

sulfur content.

When the dielectric constant G”for the whole materials
except diesel o0il (where Gf'is not constant over the measured
range of frequency) are plotted against sulfur content in the
sample as shown in Fig. (3), a linear relation is obtained. The
relation helps in estimating the sulfur content in the oil samples

which having constant dielectric value over the low frequency
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Fig. (2) The dielectric constant versus log F for diesel -
0il at different temperatures. ©Same notations as
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Fig. (3) The dielectric constant  versus sulfur content in
the oil samples at different temperatures.. Same
notations as Fig. (1).

r\



=121=
2

So, it is concluded that the sulfur content in the sample

may increase both the dielectric constant and dielectric loss.

By applying several kilovolts on the oil samples, the break
down voltage is obtained. At that voltage, the o0il material
completely 1losses its insulating properties. It is initiated
by some action of electrons or ions and terminates in the form-
ation of highly conductive path through the dielectric [jﬂ] .
It is also found that the break down voltage decreases with the
increase of temperature. Fig. (4) shows the variation of current
I with the applied voltage V with the formation of break down

voltage at different temperatures for gas oil (raw).

1\
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