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INSTRUCTION FOR AUTHORS
1. The journal accepts manuscripts in Arabic and English languages.

Which had not been published before.
2. Author (s) has to introduce an application requesting publication

of his manuscript in the journal. Four copies (one original) of the
manuscript should be submitted. Should be printed by on the
computer by laser printer and re produced on ,{4 white paper in
three coppice with flrppy disc should be also submitted.

3. The title of the manuscript together with the name and address of
the author (s) should typed on a separate sheet in both Arabic and
English. only manuscripts title to be typed again with the
manuscript.

4. For manuscripts written in English, full name (S) of author (s) and
only first letters of the words (except prepositions and auxiliaries)
forming title of the manuscript should be written in capital letters.
Author (s) address (es) to be written in small letters.

5. Both Arabic and English abstracts are required for each
manuscript. They should be typed on two separate sheets (not more
then 250 words each).

6. References should be denoted by u number between two bracket
on the same level of the line and directly at the end of the sentence.
A list of references should be given on a separate sheet of paper,
following the interactional style for names and abbreviations of
journals.

7. whenever possible, research papers should follow this pattem:
INTRODUCTION, EXPERIMENTAL (MATERIALS AND
METHODS), RESULTS AND DISCUSSION, and REFERENCES. AII
written in capital letters at the middle of the page. Without
numbers or underneath lines.

8. The following pattern should be followed upon writing the
references on the reference sheeL Sumame (s), intials of author (s),
title of the paper, name or abbreviation of the journal, volume,
number, pages and (Year). For books give the author(s) name(s), the
title, edition, pages, publisher, place of publication and (Year).

9. A publication fees in the amount of ID. 50 thousand is charged
upon a Receipt of the paper and 25 thousand upon the acceptance
for publication for their rD.75 thousand should be paid for the
editorial board.
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ABSTRACT

The study covered 3190 pulmonary TB patients admitted to lbn-Zuhur Chest
Hospital (Al-Twatha previously) during the 1990s (lst Jan-lggo - 3l't Dec. lggg),
with age of 45-75 years. Lung cancer incidence was recorded in 106 (3.3%). Cancer
cases estimated in different age group. In addition radiological examination and
cytological investigation and symptoms were recorded for the TB patients with lung
cancer.
Statistical analysis showed a significance dependence of lung cancer on TB
incidence (Multiple correlation coefficient = 0.834, p > 0.02). it his been found that
the risk age group is 55-64 year (53%) which is significant (p > 0.005). Results of
Radiological examination revealed the highest occurrence of Hilar opacity (36%)
which was statistically significant (p > 0.005). Cytological investigation showed the
high significancey of squamous cell cancer (56.6%, p> 0.005). clinically high
percentage of patients were suffering from hemopthysis @0.6%) which was
statically significant (p > 0.005)

INTRODUCTION
Tuberculosis (TB) is a destructive disease that may affect almost any
part of the body, but it most frequently seen in the lungs U,21. rt
considered a great health problem all over the world [3,41. TB mortality
mainly occurs in developing countries at level of 99% ISl.
TB and lung cancer (LCA) may coincide due to sharing of different
factors such as using of drugs and some irritable substances; therefore it

t
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has been suggested that TB could precede LCA or vice versa

16 r7 r8 19 rl0 rll rl2 rl3l.
in-tiuq LCA repres;nts the commonest malignant tumor for all cancer

O0.62;h), omitting the breast cancer [as it special case for females] as

,ho*n in the r"pJtt of the High Committee of Cancer in Iraq for 1998

(Table l)
The aim of this study was to investigate the association between the

pulmonary TB and f.be in Iraqi patients of selected age group (45-75)

during the 1990s.

ite 1998

@cer in Iraq [1998]'

MATERIALS AND METHODS
Patients: The study was carried out in T.B Institute and Lung Disease-

Baghdad .It covered patients with Lung cancer suspected infected with

pulmonary TB aged from 45-75 Years

Radiological methods: chest X-ray was carried out in the same

Institute.

Histopathalogical: examinations for sputum specimens were carried

out atihe cential public Health Laboratory or private laboratories'

Bacteriologically examined: to investigate for causative agent

Mycobacterium
The Sputum or Bronchial washing was collected and After preparing a

,*"u6 from these sample were stained using Zehle-Neelsen

(ZN)(solution obtained fron1 vaccines and serological institute

Baghdad) and examined microscopically'

ヽ
じ

!

'chle -l:The commonest ten cancers 1

Primary site Total No. ⅣIale Female °
/。ofTotal

Breast 1262 31 1231 14.00

Bronchus +lung 96r 795 r66 10.62

Urinary bladder 676 509 167 7.47

Non Hodgkins's
lymphoma-

552 327 225 6。 10

Leukemia 527 300 227 5.82

Larynx 485 375 110 5.36

Skin 420 229 141 4.64

Brain + other CNS 394 229 165 4.35

Stomach 309 191 118 3.42

Connective tissue 214
つ
Ｊ
う
ん 91 2.36

All site 9052 4792 4260 64.140/0
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. Then Samples after decontaminated and concentrated with NaOH[15],
were inoculated on egg based media and incubated at 37oC for (4-6)
weeks and examined [16,17].

Statistical analysis:-Multiple correlation coefficient and chi square
were calculated as required [18].

RESULTS AND DISCUSSION
The association of rB and LCA was studied Iong time ago [19, 201 .The
group selected for the study was aged 145-7s)years as it relevant age of
cancer incidence 121,221. Some cases considered as suspected LCA
either because the patient died before completion of cytological
investigation or the patients was unable to get out sputum due to rapid
deterioration of their conditions; those cases were excluded from the
study.

According to the 1998 record (Table l), it is obvious that males are
highly susceptible for incidence of LCA (82.7% vs 17 .3yo for females)
and this could be attributed to males are more exposing to risk factors
and heavy smoking[10,23,24,2s]. It has been found that the risk in
males exceeded 2.5 holds in females in a study covered 1405 subject in
Shanghai [26].
Table (2) shows the number of cases recorded as chronic pulmonary TB
(3190) admiued to lbn-Zuhur chest hospital during the nineties decade
with the selected age groups.

Table -2: The distribution of lung cancer cases among patients with chronic
Pul

out of 3190 TB patients, 106 patients were diagnosed as cases of
LCA. The prevalence was 3.3Yo. The multiple correlation coefficients
for the ten years and incidence of LCA and TB was (0.83 4, p > 0.02)

m Tuberculosis
Years No. of cases with chronic

Pulmonary TB
No. of cases with

lung cancer
%of TBcases with

lung cancer
990 298 8 7.5

991 217 5 4.7

992 224 9 8.4

993 247 9 8.4

994 297 8 7.5

995 312 22 20.7
996 33 15 14.15

997 369 9 8.4

998 402 12 H.3
999 390 9 8.4

Total 3180 106 100%
■
一
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and the Chi square value were significant (p > 0.05) which means a

significance dependence of LCA on TB incidence in these age groups

during the ten years covered by the study. These results could be

supported by facts that there is a high incidence of LCA and TB a rose

on the same table; in a study involved 24 hospital in Japan [27]; and this

could be due to that multiple LCA arising from the TB scars[28,291.

In addition the coexistence of pulmonary and LCA was confirmed in

many countries; Shanghai [28]; Japan [30,311 Wroclawiu [32]; Russian

[331.

Other evidences could be borrowed from the results recorded for

certain markers in LCA and TB patients. Study of telomerase assay was

positive in pulmonary TB patient at significant level [33]. Measuring

6roncho-alveolar lavage , neopterin level which is used to estimate or

reflect the degree of disease in pulmonary TB patients, this marker was

elevated in patients with LCA[341. Fig.(l) shows the rate of incidence

of LCA, which indicate a positive relationship over l0 years.

Fig (2) shows the incidence of LCA in pulmonary TB

patients.With different age group. The results indicated a significance

dependence on age [p > 0.005] and the risk group is 55-64 years (53%).

This would be expected as the compromised hosts increased due to

aging 122) and it has been recorded that LCA is increased in TB aged

puti*i r-in". long time[2l]; In a study carried on272 patients, it has

teen estimated that 39o/o of patients of 50-75 year had both pulmonary

and LCA[35].

Fig (3) showed the radiological appearance of pulmonary TB patients

wiin I.Ce. The statistical analysis showed significant differences (p >

0.005) and the Hilar shadow which had 32% followed by the case of
collapse of the lung(26.4%) could be considered as a main feature for

deveiopment of cancer in TB patients at least in the age group studied.

During the same decade, it has been recorded in Russian that there is an

increase in LCA and TB, since one-third of patient cancer arose

secondary to TB, and most of these cases (80%) was diagnosed by X-
ruy 136,37]; therefore more studies should be carried out in Iraq to get

an early and easy diagnosis of LCA by X-ray studies.

Fig. (4) shows the cytological investigation of pulmonary TB
patients with LCA. Mainly three types of malignant cells recorded.

Sqru*ort cell cancer had the highest percentage (56.6%) compared to

other Upes (significant p > 0.005), such results may related to sex as

，
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mentioned early that males are more susceptible for developing LCA in
TB patients. High estimation of squamous cell cancer were recorded in
smokers (77.a%); In Japan high ration of squamous cell cancer was also
recorded 142% 1401,43.9% [4r]. Adenocarcinoma recorded the lowest
percentage U1.32%), this in agreement with other studies [35,41);
However, the adenocarcinoma was much more frequent among non
smoking females[40] which suppose that the increment value of
smoking as a risk factor. on the other hand adenocarcinoma was found
to be associated frequently with miliary TB [al].

Fig. 5 indicates the symptom obsorved in LCA patients with
pulmonary TB. The most prevalent symptoms wuls Haemoptysis
(40.6%) which was statically significant (p > 0.005). It has-been
recorded that haemoptysis is sex independent and related to tobacco[39]
which gave indirect evidence that most patients were of males ur u ii.k
group as shown in Table (l). Other symptoms are non-specific.

The significant dependency of LCA in pulmonary TB could be
attributed to many factors in Iraq. Polluted environment developed in
1990s could take part, such relationship was recorded in polluted
environmentf}4] in addition to increasing of smoking habits which was
estimated to be a sharing factor for both diseases[3 9,40). Such
association would be expected since both diseases, affbcting the
immune system[l1,421. However, generalization could be more clear by
minding the screening studies to involve other related hospitals and
different age groups of both sexes.

iti-l ,LlJjlliglS roLJli,-16_l f- ,.r-:*lt '"-l +J. -,,_,lSJlOAUI S4 ; _.Hlii3 JS
.e.iEil,,il*:Yl dJlJl oi 4jrct.., J ,ot. -)l
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Figure-2 : Distribution of LCA Among Age Croup
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Figure 4 : Histological Cell Types in LCA Patients
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Sympftoms - 1:Cough ,2: Chest pnin . 3:Hemoptysi$ , 4:

Dysonea . 5: Fatique . 6: Loss of weight

Figure-5 : Symptoms Recorded in Pulmonary TB Patients with LCA
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ABSTRACT
A total of 23 isolates of Pseudomonas aerugino,sd were isotated from watery and
soft frequent stool samples. Results for enterotoxicity, invasiveness, serum
resistance and phagocytosis inhibition showed that 4 of 6 isolates isolated from
watery stool samples were heat-labile enterotoxin producers, whereas 2 of 17 of soft
stool were heat-labile enterotoxin producers. The 6 P. aeruginosa watery stool
samples were invasive and phagocytosis inhibitors, whereas not all soft stool
isolates of P. aeruginosa were invasive or phagocytosis inhibitors. All p.
aeruginosa isolates were serum resistant. P. aerugino.sa isolates of watery stool
samples were most virulent than soft stool samples as diarrhoeagenic isolates,
giving a strong evidence for their potential role as an intestinal pathogens.

N
P. aeruginoso is an environmental organism (water, soil and on plants),
commonly present in moist environment in hospitals (7). It can colonize
normal humans, in whom it is a saprophyte and cause disease in humans
with abnormal host defenses (7).
P. aeruginosa infects body sites devoid of normal immune defenses as
wounds and burns, and also responsible for device-associated infections
as urinary tract infection, when introduced by catheters and instruments,
and respiratory tract infections, especially from contaminated
respirators, results in necrotizing pneumonia (17).
P. oeruginosa can cause serious infections in immunocompromised and
critically ill patients, as it causes an invasive (malignant) otitis media in
diabetic patients (7). In infants or debilitated person, P. aeruginosa may
invade the bloodstream and result in fatal sepsis; this occurs commonly
in patients with leukaemia or lymphoma who have received
antineoplastic drugs or therapy and in patients with severe burns (17).
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The association of P. aeruginosa with diarrhoea was noticed since

fourteenths of the last century, especially with severe watery diarrhoeal

cases (2, l6),but they didn't i.u.ul the mechanism of diarrhoea induced

by this bacterium.
This research was aimed to reveal the mechanism of Pseudomonos-

induced diarrhoea and other related virulence factors as invasiveness,

serum resistance, and phagocytosis inhibition, as a preliminary study to

establish P. aeruginosa as an intestinal pathogen'

MATE,RIALS AND METHODS
Specimens. A total of 244 stool samples were collected in stool

examination & culture unit of medical laboratories in Al-Yarmouk

g.r.r"r hospital in Baghdad from l8l5l2}O5 to 201712005' All samples

were cultured on gtoia agar and Mcconkey agar (Himedia, India).

watery diarrhoea samples were cultured on TCBS agar (Himedia,

India), whereas bloody stool samples were cultured on ss agar

(Himedia, India).
plates were incubated on 37'C for 18 hr. Bacterial growth were purified

to isolated colonies for each sample, and isolated colonies were

diagnosed by using colony morphology, slide morphology, Biochemical

tes6, and AFI 20i, andAPI Staph urd ept Strep systems (Bio-Meriux,

France).
Assay for Vascular Permeability factor activity (26)

This assay was done according to Sandefur & Peterson (26)' Adult

albino rabbits were shaved, andlhe remaining hair was removed with a

depilatory lotion (Kasanova, Paris) prior to skin testing'

Culture filtrate *.r. prepared by cultivation of the isolate to be tested

for Vascular permeubitity factor on Mueller-Hinton agar (Himedia,

India) supplied with 0.6% yeast extract (BBL, USA) in37 oc for l8 h

with shafing. The 18 h. dulture were centrifuged at 10,000 RPM'

Culture supernatant was filtrate through 0'45 pm filter (Oxoid'

England).
One-tenth-milliter injections of supernatant filtrate were given

intradermally using 26"-gauge insulin syringe. Each animal were gagged

separately to avoid friction with each other'

Sterilizei Muller-Hinton agar supplied with 0.6% yeast extract were

used as a negative control, *h.t.u" Vibrio cholerae culture filtrate used

as a positive control.
Result were interpreted as a positive for rapid vascular permeability

factor in the case of development of erythema at the site of injection

directly after the injection (an indication for heat stable (sT)

enteroioxin), and interpreted as a positive for delayed vascular

permeability factor in the case of development of an induration in the

12
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site of injection represented by an odema and vascular hemorrhage l8 h
after the injection (an indication of heat-labile (LT) enterotoxin).
Suckling mouse assay
Suckling mouse assay was by method of Gianell a (12) as below:

Animals. Newborn albino suckling mice (1 to 3 days old) were
separated from their mothers immediately before use and randomly
divided into groups of three.
Each mouse was inoculated (Intragastrically) with 0.1 ml of crude
culture filtrate containing 2 drops of 2oh Evans blue dye (Fluka,
Swizerland).
Mice were incubated at 25"C for 3 h. The mice were killed by cervical
dislocation, the abdomen was opened, and the entire intestine (not
including the stomach), was removed with forceps. The intestines from
each group of three mice were pooled and weighed, and the ration of
gut weight to remaining carcass weight was calculated. Animals with no
dye in the intestine or with dye within the peritoneal cavity at autopsy
were discarded.
Animal with gut weight/carcass ratio >0.085 was interpreted a positive
result, whereas gut weight/carcass ratio <0.085 interpreted as a negative
result.
Ser6ny test
Ser6ny test were made on mice by method of Murayama et al. (20), as

below:
Fresh bacteria grown overnight at 37'C on Muller-Hinton broth
(Himedia, India) were harvested and suspended in Muller-Hinton broth
to give approximately 5x10r0 viable cells per ml. Each eye was infected
with lxl0t-5x108 viable cell per eye (10 pl).
The right eye received the bacterial inoculum, and the left eye received
sterile saline as a control for serdny test.

Each mouse was gagged separately and monitored for development of
macroscopic changes characteristic of conjunctivitis, which are redness

and swelling of the palpera.
Serum resistance
Bacterial isolates were tested for their serum resistance according to
method of Taylor & Hughes (25) as below:
Normal human serum was obtained from healthy volunteers and used

immediately.
Bacterial isolate to be tested for their serum resistance was grown on

Trypticas soy broth (Himedia, India). An early log phase of this
Trypticas soy broth culture was washed in 0.06 M NaCl (BDH,
England) and suspended in 0.05 M tris (hydroxymethyl) aminomethane
(Tris)-hydrochloride (BDH, England) buffer (pH 8.4) to a concentration
of 106 organimsms per ml.
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A sample (0.5 ml) of this suspension was added to 1.5 ml of serum, and

viable counts were obtained at the beginning of the test and after 1,2,

and 3 h of incubation at37oC.

Phagocytosis resistance
Bacterial isolates were tested

to Bastos et al. (4) as below:
for their phagocytosis resistance according

An overnight Trypticase broth culture of tested

with 20 mM PBS , pH 7.4 and suspended with
concentration of 108 organisms per ml.

bacteria were washed

the same buffer to a

The peritoneal cavities of l0-week-old abino female mice were

stimuiated by injectin g a lOYo peptone (Oxoid, England) solution. Three

days later, mice were injected intraperitoneally (ip) with 0.2 ml of tested

bacteria (108 cell/ml in 20 mM PBS, pH7.$.
Thirfy minutes after the ip injections, the mice were sacrified by

cervical dislocation, and their peritoneal cavities were washed with 3 ml

of 20 mM PBS containing 5 IU heparin/ml (Sigma-Aldrich, USA) . The

macrophages collected were resuspended to 2x 106 in 20 mM PBS, pH

7.4.
This suspension was cytocentrifuged and the cells were cytocentrifuged

and the cells were stained with Giemsa (Fluka, Swizerland).

The percentage of phagocytes was determined by counting phagocytic

and non-phagocytic cells in a total of 100 cells. The numbers of
macrophages were counted by light microscopy at a magnification of
100x.

RESULTS AND DISCUSSION
Isolation of P. aeruginosa from diarrhoeal cases. A total of 23

isolates of P. aeruginosa was isolated from 23 samples of watery and

soft stool samples.

P. aeruginosa was isolated in 6 samples of 78 samples of watery

diarrhoea (7.7%), and in 17 samples of 134 samples of semisolid stool

(12.7%), whereas P. aeruginosa not isolated from32 bloody diarrhoea

samples.
P. aeruginosa was isolated alone in 2 samples of watery diarrhoea,

whereas isolated in concomitant with other intestinal pathogens in 4
samples of watery diarrhoea. These concomitant pathogens were

Escherichia coli, Proteus mirabilis, and Bacillus cereus.

P. aeruginosa was isolated in concomitant with other intestinal

pathogens in all semisolid stool samples. But it was the most prevalent

bacteria of these samPles.

Assay for Vascular Permeability factor activity. Results of this assay

showed that 4 of P. aeruginosa isolates of watery diarrhoea were found

to be positive for delayed vascular perrneability factor (Heat-labile
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enterotoxin producers), and negative for rapid vascular permeability
factor (Non heat-stable enterotoxin producers), whereas the other 2 P.
aeruginosa isolates of watery diarrhoea were negative for both rapid
and delayed vascular permeability factor.
Two isolates of P. aeruginosa isolates of 17 of soft stool isolates were
found to be positive for delayed vascular permeability factor, and
negative for rapid vascular permeability factor (figure I ).

Figure-l: Induration lesions on rabbit skin after l8 hr of subcutaneous injection of
bacterial culture filtrate grown for l8 hron brain-heart infusion broth supilemented
with 0.6 yeast extract. A. Negative result, B. positive result.

The enterotoxigenic isolates of P. aeruginosa were isolated from
different ages of both sexes, as table I showed.

Table-1: Thc patient's sex and age and consistency of patient's stool for each
iP

く
υ

enterotoxtgenci P. aerupireosa isolate.
P. aerusinosaisolate Patient' sex (vr) Patient's age Stool consistencv
Pac56 4 male Waterv
Pac83 Female Watery
Pac88 Female Watery
Pae224 7 male Waterv
Pae18 28 male So食
Pa165 56 female Soft



Enterotoxicity and related virulence factors ofdianhoeagenic local isolates of Pseudomonas

aeruginosa 
Sadik, Tahreer

Suckling mouse assay. All P. aeruginosa isolates were negative for

suckling mouse assay.

Ser6ny test. The 6 P. aeruginosa isolates of watery diarrhoea were

found to be positive for this test, whereas 8 of 17 P. aeruginosa isolates

of semisolid stool samples were positive for this test.

Serum resistance. Most isolates of P. aeruginosa were serum resistant.

The 6 P. aeruginosa isolates of watery diarrhoea were serum resistant,

whereas 15 of 17 P. aeruginosaisolates of semisolid stool samples were

serum resistant (figure 2).
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Figure -2: Bactericidal effect of human serum on isolates Pae 56, Pae 83, Pae88,

and P ae224 of Enterotoxigen ic P s e udo mo nas ae r u gi no s a'

phagocytosis inhibitor. The 6 P. aeruginosa isolates of watery diarrhoea

*.rI phugocytosis inhibitors, whereas 8 of 17 P. aeruginosa isolates of
soft stool samples were phagocytosis inhibitors (figure 3).
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Isolation of P. aeruginosa from watery and semisolid stool samples.
Culture results for watery and semisolid stool samples showed a strong
association of intestinal colonization of p. aeruginosa with
gastrointestinal disturbances.
Isolation of P. aeruginosa alone from two watery stool samples is
highly indicative for their diarrhoeagenicity in these samples, whereas
their isolation in concomitant with other intestinal pathogens for the
remaining 4 watery stool, and soft stool samples is indicative for their
contribution as major intestinal pathogen, or an intestinal co-pathogen
for these samples.
The association of P. aeruginosa with human diarrhoeal cases,
especially watery diarrhoea cases is well-documented since fourteenth
of the last century (6,11 ,15,24).
Alard et al. (2) showed that p. aeruginosa is a cause of infectious
diarrhoea, as isolated from 23 unrerated, hospital outpatients of a mean
age of 60 years (3-90 years). All were reported recent, prolonged
episodes of diarrhoea; several were had a history of recurrent diarrhoeal
episodes (months to years).
Kim et al. (16) showed that p. aeruginosa is a cause of antibiotic-
associated diarrhoea (AAD) of a seven patients, four were males and
three were females. The median age of patients was 5g (41-71) yr. All
patients had been receiving antibiotics and median duration of
antibiotics before diarrhoeal onset was 6 (3-21) days.
Assay for Vascular Permeability factor activity. Production of heat-
labile enterotoxin by 6 isolates of P. aeruginosa makes these isolates
the main intestinal pathogens for cases of diarrhoea (watery diarrhoea
and soft frequent stool), as the only mechanism for production of watery
diarrhoea is the production of heat-labile enterotoxin (t:).
The results of this assay are consistent with all previous studies showed
that isolation of P. aeruginosa were arways correlated with cases of
watery diarrhoea (2,6,1 l, 15, l6).
Table I showed that enterotoxigenic P. aeruginosa were isolated from
different ages (4-56) yr with a mean age of 27 yr. This means that
enterotoxigenic P. aeruginosa is virulent against different age groups
and not confined into certain age group, as Enterotoxigenic i. citi ana
vibrio cholerae (22), whereas some other enterotixigenic bacteria, as
Aeromonas spp. and Campylobacter jejuni were confined to children
(8,1).
ser6ny test. Majority of P. aeruginosa isolates (61%) were found
invasive, including enterotoxigenic &. non-enterotoxigenic p.
aeruginosa isolates.
Invasiveness is common in clinical isolates of p. aeruginosa. Fleiszig
et al. (10) showed that p. aeruginosa isolates can be broadly
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differentiated into two groups, expressing either a cytotoxic, or an

invasive phenotYPe.

The invasiveness of enterotoxigenic P. aeruginosa isolates indicates

that the mechanism of diarrhoea produced by these isolates is similar to

enterotoxigenic-invasive intestinal pathogens, as Campylobacter ieiuni
(23) and Salmonella typhimurium (3)'

In this mechanism , uftL, mucosal adherence and enterotoxin production'

the enterotoxigenic bacteria translocate from enterocyte to .lamina

fropriu, when i-t drained into the mesenteric lymph node, where it reach

the blood stream (18).

serum resistance. Most p. aeruginosa isolates (91%) were serum

resistant. Serum resistance of P. oiruginosa isolates is a representative

fortheirpathogenicityandinvasiveness,aSnon.pathogenicn?n-
invasive bacteria is usually serum sensitive, whereas invasive

futt og.n, is frighfy serum iesistant, as serum resistance enables

invasive pathogefs io su.viue and spread insid-e infected host, resulting

in new secondary infections in another sites of host's body (5, 2l)'

Studies on experimental animals showed that serum resistance of

invasive bacteria is an important aspect for their pathogenicity (9).

Phagocytosis resistance. Phagorytosis resistance of P' aeruginosa

isolates plays an important role in pathogenicity of these isolates, as

antiphagicytic properties is a main indicator for pathogenicity i,1 many

bacLria-i iathogens, as enteropathogenic E. coli (14), Yersinia

e n te r o c o I i i i c a (l 9), N e i s s e r i a go no r r ho e a e (27 )'

The possession 
. 
of P. aeruginosa isolates for enterotoxicity'

invasiveness, serum resistance, and antiphagocytic properties makes it

fotent intesiinal pathogens, which are able to cause severe watery

diarrhoea with other symptoms associated with translocation of bacteria

to blood stream.

Further studies on animal model for P. aeruginosa- induced dianhoea,

and genetic studies on plasmid content, plasmid gene structure, and

detection and expression of genes involved in enterotoxicity and other

virulence factori is recommended to establish P. aeruginoso as an

intestinal Pathogen' 
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ABSTRACT
Metformin is the most widely used drug for the treatment of type 2 diabetes mellitus
worldwide. In women_ with polycysiic ovarian syndrome (pcoS), long-term
treatment with metformin may increase ovulation, improve menstrual cyclicit-y, and
reduce serum androgen levels. In this study thirty five PCOS patients were invlived.
The blood samples were obtained at the beginning before starting treatment and
then metformin tablets for three months weri given and then othei blood samples
were taken to determined T3, Ta and TSH. our Results show a non-significant
elevation in T3 and Tn levels after treatment, while TSH level was reduJed high
significantly after treatment compared with that before treatment. So Metformin can

!t. u:.d as an adjunct for the treatment of patients with thyroid cancer and
Subclinical hypothyroidism.

INTRODUCTION
PCos is the most common endocrinopathy in women and the most
common cause of anovulatory infertility, affecting 5-lo% of the
population. It is characterized clinicaily by some evidence of androgen
excess, such as hirsutism, seborrhea, acne, elevated plasma androlen
levels, or a combination of these. Its association with menstr al
abnormalities and infertility leads many affected women of reproductive
age to attend gynecology and infertility clinics where the syndrome is
diagnosed (1). The endocrine profile of women with pcos is
characterized by high plasma concentrations of ovarian and adrenal
androgens, gonadotropin abnormalities, a relative increase in estrogen
levels (especially estrone) derived from conversion of androge-ns,
reduced levels of sex hormone binding globulin (SHBG), and often-high
levels of prolactin (PRL) and insulin(2). A wide variety of risk facto-rs
have been studied in association with pcos, including obesity, insulin
resistance, dyslipidemia, endothelial dysfunction, and the presence of
the metabolic syndrome (3, 4, 5,).cardiovascular risk facttrs seem to
cluster in women with PCoS compared with the general population (6).
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Diet and exercise ate recommended as first-line treatment of

oligomenorrhea, hirsutism, infertility, and o!::ity in PCOS by the

mJlotity of endocrinologists and gynecologists (7)'

Metformin,abiguanide,isthemostwidelyuseddrugforthetre.atment
of type 2 diabetes worldwide. Its primary action is to inhibit hepatic

glucose production and glucose uptake and disposal in muscle, but it

also increases the sensitivity of peripheral tissues to insulin (8)' The

increase in inrutin sensitivity, whi& contributes to the efficacy of

metformin in the treatment of diabetes, has also been shown in

nondiabeticwomenwiththePCos(9).Inwomenwiththesyndrome,
long-term treatment with metformin may increase ovulation' improve

menstrual cyclicity, and reduce Serum androgen levels (10,11), the use

of metformin ,nuy urro i.prove hirsutism (1i,13). Hyperinsulinemia of

pcos increases the activity of androgens: by frrst it provokes an

important decrease of the SHBC thus increasing the "free"' bioactive

testosterone level, and then by activates the cytochrome P 450 c 17

;iph" enzymatic system that controls androgen production' Subsequent

to metformin administration, the reduction of hyperinsulinemia and

androgen serum levels creates a favorable condition for the resumption

of ovarian function and action of clomiphene citrate (c26H2gCloN)

which used in the form of its citrate to induce ovulation' This explains

the high percentage of ovulations and pregnancies. (14)'

The risk or ouurtn hyperstimulation syndro*. in women with PcoS

and undergoing in lit.o fertilisation or intra-cytoplasmic. sperm

injection cycles was reduced with metformin' Further large randomised

controlled trials are necessary to definitively answer if the use of

metformin in PCOS women undergoing assisted reproductive technique

improves live birth and pregnancy(I5)

The thyroid hormones, thlroxine' (T4, tetraiodothyronine) and .3'5'3''
triiodothyronin" 

- 

lT 3) are- iodinated compounds, 
-synthesized 

by the

thyroid gland. rtyijia stimulating hormone (TSH) is secreted from

pituitary gland stihulates T3 and-T4 secretion, this process is under

control of the thyroid hormones negative feedback control on TSH

secretion and on'thyrotropin releasiirg hormone (TRH) secreted by

hypothalamus(14). fn. iodinated thyioglobulins in thyrocolloid are

,.ubro.btd by the cells via endocytosis (17'18)'

Diseases of thyroid gland are manifesied by alteration in the thyroid

hormones secretion." Hypothyroidism or myxedema results from

suboptimal circulating teuet oi on" or both of thyroid hormones level'

while hyperthyroidisir or thyrotoxicosis is due to overproduction of

thyroid hormones. Enlargement of thyroid gland is a state which could

be associated with no.1n-ul, increased or decreased hormones secretion

depending on the disturbance behind (19)'
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Subclinical hypothyroidism (sH), defined by elevated serum levels of
thyroid stimulating hormone (TSH) with normal levels of free thyroid
hormones, is common in adults, may be associated with an atherogenic
Iipid profile, a hypercoagulable state, a subtle cardiac defect with
mainly diastolic dysfunction, impaired vascular function, and reduced
submaximal exercise capacity. Restoration of euthyroidism by
levothyroxine (LT4) treatment may correct the lipid profile and cardiac
abnormalities, especially in patients with an initially t igt ". deviation
from normality and higher serum TSH levels. Importintly, a strong
association between SH and atherosclerotic cardiovascuiar disease,
independent of the traditional risk factors (20).

MATERIALS AND METHODS
Polycystic ovarian syndrome patients
Thirry five PCos patients (diagnoses made on base of clinical,
hormonal and ultrasound examination) were obtained from the
consultant clinic of embryo research and infertility treatment institute;
of age group 17-40 years (24.3 + 4.9) were involved in the study. The
history were taken from the patients, they have no other medical illness
other than infertility due to pcoS. The blood samples were obtained at
the beginning before starting treatment and then metformin tablets
500mg /twice daily for three months were given and then other blood
samples were taken.
Blood sampling
Blood samples (3ml) were withdrawn from subjects. samples then
transferred to centrifuge tubes. Blood samples *"rL lrft to clot for one
hour, then centrifuged at l000xg (gravity) for 10 min. using ,{116
universal.
Determination of serum Ts, Tq and TSH
using mini vIDAS, Biomdrieux (France), No.ITVl290g4. serum total
T:, Ta and TSH concentration were determined for patients according to
the manufacturer recommended procedure, by using Biomdrieux T3 ind
T4 kit (21).

RESULTS AND DISCUSSIONS
serum thyroid hormones levels were measured for pcos patients

before and after administration of metformin tablet 500mg /twic; daily.
In figure (l), the mean serum lever of T3 in pcos patients after
treatment was found to be equal to (1.756 + 0.g4) r.lmoil which was
non- significantly higher than before treatment ( 1 .49 + 0.39) qmol/I,
while the normal value of T3 is 0.95-2.5 rlmol/l (21). In figure (2), the
mean serum level of Ta in PCos patients after treatment was found to
be equal to (102.3 + 16.50) qmol/l which was non-significantly higher
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than before treatment (98.6 * 13.47) qmol/I, while the normal value of
Tr is 60-120 r'1mol/l (21). In figure (3), the mean serum level of TSH in
pbOS patients after treatment was found to be equal to (1.9 * 0.83)

plu/ml which was lower than before treatment (2.9 + 1.80) plu/ml, and

i.0.05, while the normal value of T3 is 0.25-5.0 plu/ml (21). The

significance of results was determined by using T - test'

2

1.5

T3 (4mol/!) 1

o4
Before treatment After treatment r>0.05

Fig -l: Tr level before and after treatment with oral metformin

p>0.5
'fig -Z: Tr level before and after treatment with oral metformin

3

2.5

2
TSH 4r

(plu/ml) t's

1

0.5

0

05
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Fig-3: TSH level before and after treatment with oral metformin Discussion

In our study we found that administration of metformin tablet

500mg/twice daily for three months in PCoS patients results in a highly

treatment
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significant reduce of TSH level, with no significant change in level of
T3 and Ta.

There are several possible mechanisms for the metformin-induced TSH
suppression in our patients, but these should be considered speculative
at the present time. Metformin may have changed the affinity and/or
number of thyroid hormone receptors, increased dopaminergic tone, or
induced constituent activation of the TSH receptor. These hypotheses
would require that metformin be able to cross the blood-brain barrier.
Although metformin is a low-molecular-mass, water-soluble molecule
(168 Da), its penetration of the blood-brain barrier has not been studied
(14). In other hand metformin administration lowered Lutinizing
hormone (LH) activity in all pcos women and compromised prolactin
(PRL) stimulated secretion in the latter cases. Thlse findings were
indicative of an effect of metformin on pituitary activity (zz\. other
hypothesize that metformin may enhance the intriUitory modulation of
thyroid hormones on central TSH secretion (17).
The mechanism of action of metformin at a cellular level is not
completely understogd but is likery to be multifactorial(23,24,25).The
mechanism of thyroid hormone action has been better defined and is
quite complex (26). whether metformin may affect any of the steps in
thyroid hormone action that have been defined to date remains to be
determined (27).
we found studies concerned with use of metformin tablet in
hypothyroid patients with type 2 diabetes mellitus and they found that
metformin act to reduce the level of TSH to subnornral without clinical
hyperthyroidism i.e no change in T3 and Ta level (so it could be used as
an adjunct for the treatment of patients with thyroid cancer and
Subclinical hypothyroidism)(27) these studies contribute the result as
metformin produced subtle increases in the absorption of Ta from the
gastrointestinal tract, then suppression of serum TSi{ might be predicted
and this sustained increase in Ta absorption and consequent riie in free
serum thyroid hormone levels that was too small to be
detected.( 17,28,26,30).
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ABSTRACT
Acidity constant (dissociation) together with the formation (stability) constants of
the (Me-HPI) with some transition metal ions (cu (tI), Ni (II), co (it) and zn (rr))
were determined in mixed aqueous/dioxane solution at 35 eC. The coordination in
case of formation of both protonated ligand and complexes was achieved
potentiometrically by adapting "competition method". The acidity function was
measured throughout the titration of acidified ligand and alkili, in case of
determination of the dissociation constant; with the determination of the stability
constants of the complexes, a calculated amount of metal ion has been added to thl
reaction. The ionic strength was kept constant during the coordination by using a
strong electroly,te salt (0.1 mol.dm-r of KCI).
A computer program (HYPEReUADE
dissociation constants and other neutral and

2008 ) was used to determine the
hydrol metal Iexes.

INTRODUCTION
2-hydroxyphenyl imidazole derivatives and imidazole derivatives in
general, are among the most important organic compounds due to their
wide range of applications for chemotherapeutic treatment (part I) tand
also their significance as photo-physicar and luminescence properties
(1-5), antimicrobial (6), and their importance in organic synihesis (7),
pharmaceutical chemistry (8), catalysts (9), and also as anti-
inflammatory (10) and antiviral (11). Due to the existence of such
molecules in the human being body, so they have been given much
attention, as they involve in the biological activities. It has been found
that not only these molecules have biological importance, but their

29



Potentiometric Study Of Metal Complexes Of Some Imidazole Contained Ligandsc Part-lI: The

Determination Of Dissociation Constant of 2-[4,5-Bis(4-Methylphenyl)-lH-lmidazol-2' Yl] Phenol

tM;-HPiiA;d The Stability Of Its Complexes with Some Transition Metal 
'ontKun,ul and Faisal

metal complexes as well (12). This is a direct indication of the

importance of the metal ion in the biological activity in addition.to

ligand. various natural molecules for instance, enzymes, nucleic acids

and alkaloids contain imidazole rings, which are quite important in

biological activities (13). ;
me ip-nydroxyphenyl) benzimidazoles (similar compounds) are quite

known in ihe field of analytical chemistry as quantitative reagents since,

long period of time, foi mercury even with the existing of other

intervene ions; excepi tt. interference cause by iron if its available in

considerable amouni in solution (14). other similar benzimidazoles,

mercpto-b enzimidazoles, may also use for the determination of mercury

but this time should be with the absence of other heavy metals (15)'- 
.

This research is designed to calculate the dissociation constant of the

ligand (Me-HPI) unJth. stability constants of all possible complexes

formea in the solution. The investigation is also includes the study of

the distribution of the complexes in solution, and the distribution of

complexes is represented by graphs. A powerful computer program

HYPERQUAD 2008 (16) was used to calculate ligand dissociation

constant, metal .o.pi.*.s stability constants and to produce the

distribution graPhs.

MATEzuALS AND METHODS

Materials
All chemicals used in this research were of analytical grade, and

were used with no additional purifications'

Synthesis of the (Me-HPI) Iigand:
This ligand was synthesized by the reaction between

salicylaldehyde (0.1 mole) and 4, 4'-dimethyl benzil with (53 gm, 0' 1

motel of ammonium acetate and 300 ml of glacial acetic acid (17)' The

starting materials were subjected to reflux for a whole day; which

eventu-ally produced a white solid, this product was filtered and

washed with hot distilled water several times to remove the excess of

glacial acetic acid. Re-crystallization was done by using a mixture of 20

i/o of water and 80 % eihanol. The product was left over night in the

room temperature, and then dried in oven at (60 oC for several hours'

The product weight is 5.53 gm, and the yield is 87 Yo. The product

melting point is 238 -240 "C.
enalyJis: IR (KBr): [3400 (O - H),326r (N - H ), 1589 (C : N)] ;

HNMR: 6: 13.0 (NHi, 8.05 (oH),2.3 (CH3),6.92 -7.45 (ArH) ppm.
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Figure -l: 4,4'-dimethyl-4,5-dion.rr,-If"rt[idroxy phenyt)tmidazote (Me-Hpt)

Physical Measurements
Potentiometric Titration

Throughout all the pH measurement, the temperature together with
ionic strength is kept constant at 35 "c and 0.1 KCI respectively and at
Argon inert atmosphere. Mixed water and dioxane was used as a solvent
to prepare all the metal stock, acid and base solutions. (Detailed
description for the potentiometric titration is given in part I)

RESULTS AND DISCUSSION
Dissociation constant of Me-HPI:
The dissociation (de-protonation) equilibrium can be, in general,
expressed as follows:

LHn<_>LHn-r +H
(Charges are omitted for simplicity)
The dissociation (de-protonation) constant may be represented in the
following equation:

Ku: [LHn_r][H] I [LH)
(Ka will be signified in term of pKu and will be expressed in form of
Kp-p in this research). Protonation of imidazole nitrogen occurs at acidic
medium, but no protonation of oH group under the same conditions,
because the imidazole nitrogen atom in the ligand is more basic, besides
the oH group itself regarded as an acidic group, in other words it has
ionizable proton. So binding proton to this group would be unfavorable
process. Protonation of imidazole nitrogen is more favorable, and as
expected it starts at immediately upon the addition of the mineral acid to
the solution. The affached proton to imidazole nitrogen may interact
and causes repulsion with the hydrogen of hydroxy group in the 2-
hydroxyphenyl moiety, which leads to decrease the association between
the proton and the ligand; and eventually leads to small pKrv-n value. .

The possible rotation of c-c between the hydroxyphenyl moiety and
imidazole moiety would decrease the repulsion, by further the distance
between the protonated imidazole nitrogen and the hydrogen of the
hydroxyl group; this stabilizes the protonated species. on the other hand
the imino hydrogen in imidazole produces a barrier for the free rotation

２
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(g). It can't be precisely judged the extent of the influence of the

iepulsion between the two hydrogen atoms on the pK6-u) value'

The ligand Me-HPI is expected to exhibit two dissociation constants,

one is ksociated to the imidazole nitrogen (pKN-n), as it was mentioned

above, and the other one associated with the hydroxy group (PKo-r)'

Only the first one is determined in this work, as it is more related to the

cooidination than the second one. The first dissociation constant is

determined, through data taken in the acidic part of the potentiometric-

titration and compared with some imidazole derivatives. The

determination of pli*-, was achieved at relatively low pH. This reflects

the extent of the power of the coordination between the ligand and the

hydrogen ion at such PH values.

fhe li-gand under investigation is expected to have less coordination

tenden-cy than imid azole itiell as the basicity of the imidazole moiety in

this ligand is much less than the basicity of the free imidazole molecule,

due to- the withdrawal properties of the phenyl groups attached to the

imidazole. But, the ligand here is with bi-dentate nature, so comparison

of the stability of iti metal complexes with the metal complexes of

imidazole cannot be explained in term of high basicity property only'

Table (1) shows the pKy-g for some imidazole contained ligands for

.o*puii.on, and table- (2) shows alt the species, which can be detected

by Computer program, and values of pKp-s calculated by the same

progru-. fig. iZ)iho*r the titration and the distribution curves for the

rp.Ii.t avai-lable in the ligand solution at the pH range where the

titration was achieved.

Table-l:pKN-H values for Me-HPI togetherwith pKp-s values for other imidazole

c.ontained

No. Lieand pKa(pKN HY Reference

l 2¨ [4,5‐ bis(4-methylphenyl)-lH― imidazol-2‐

v1lphenol[MC‐HPI     _
3.372 Present work

2 Z<Z -ny ar oxyphenyl )-4,5 -di pheny lim idazole 3.397 Part I

imidazole 7.1
０
０

4 1-Inethylinlidazole 7.02
０
０

2-methyl inlidazole 7.88
０
０
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Table-2:concentrations of different species(mOle.dm‐
3)aVailable at any plI

considered during the titration of(Mc― HPI)S01utiOn against KOH,where pKN‐ Hi｀

extracted.(Asg市en by computer output data)

Experimental dctails:

Temperature 35.0■ 0。05°C;ionic background O.1000 M KCI;pKw=13.69

the fo1lowings were put in the titration vessel:

1)0.5399 millimoles ofMe―HPI ligand

2)0.4888 millimoles ofAcid(HCり

3)50.00 ml.ofKCI
total volumc=55.00 ml.&Titrant was O.1077 mole.dm‐

3 pOtaSsium hydroxidc

Point Titre Total(HPI)  TOtal(H)   Frec(MeHPI)o「Hl MC― HPIH
1    2.0   9.8164E-03  4.9693E-03  5.2205E-03   3.428 4.5959E-03
2    2.05  9.8164E-03  4.8713[〕 -03  5.3056E‐ 03   3.443 4.5107E-03

3    2.1   9.8164E-03  4.7734E-03  5。 391lE‐ 03  3.458 4。4252E‐ 03

4    2.2   9.8164E-03  4.5775E-03  5.5632E-03  3.489 4.2532E‐ 03

5    2.3   9.8164E‐ 03  4.3816E‐ 03  5,7364E‐ 03  3.520 4.0799E-03

6    2.4   9.8164E-03  4.1857E¨ 03  5。9109E-03   3.552 3。 9054E-03

7    2.5   9.8164E-03  3。 9898E‐ 03  6.0865E-03  3.585 3.7299E-03

8    2.6   9.8164E-03  3.7939E-03  6.2631E-03  3.619 3.55331〕 -03

9    2.7   9.8164E-03  3.5980E-03  6.4407E‐03  3.653 3.3757E-03

10   2.8   9。 8164E-03  3.4021E-03  6。 6192E-03   3.689 3。 1972E‐03

11    2.9   9。 8164E-03  3.2062E-03  6.7985E‐ 03  3.725 3.0179E-03

12   3.0   9.8164E-03  3.01031〕 -03  6。 9786E-03  3.763 2.8378E-03

13   3.1    9.8164E-03  2.8144E-03  7.1594E-03  3.803 2.6570E-03
14   3.2   9.8164E-03  2.6185E‐ 03  7.3409E‐ 03  3.845 2.4755E〕 ‐03

15   3.3   9.8164E-03  2.4226E‐ 03  7.52311〕 -03  3.888 2.2933E-03

16   3.4   9.8164E-03  2.2267E¨ 03  7.7058E-03  3.935 2.1105E‐03

17   3.5   9.8164E‐03  2.0308E‐ 03  7.8892E-03   3.985  1.9272E-03

18   3.6   9.8164E-03   1.8349E-03  8.0731E-03  4.038  1.74331〕 -03

19   3.7   9.8164E-03   1.6390E-03  8.2574E-03  4.096 1.5589E-03
20   3.8   9.8164E-03   1.4431E-03  8.4423E-03  4.161  1.3741E-03
21   3.9   9.8164E-03   1.2472E-03  8。 6276E‐ 03  4.233  1.1888E‐ 03

22   4.0   9.8164E-03   1.0513E〕 -03  8.8133E‐ 03  4。 316 1.0030E-03

23   4.1    9.8164E-03   8.5539E-04  8。 9995E-03  4.415 8.1689E-04

24   4.2   9.8164E-03  6.5950E‐ 04  9.1860E-03  4.536 6.3039E-04

25   4。25  9.8164E-03  5.6155E-04  9.2794E-03  4.610 5.3700E-04
26   4.3   9.8164E-03  4.6360E-04  9.3728E-03  4.697 4。 4353E〕‐04

27   4。 35  9.8164E-03  3.6565E〕-04  9.4664E‐ 03  4.805 3.4997E-04

28   4。4   9.8164E-03  2.6770E‐ 04  9.5600E‐ 03  4.944 2.5633E-04

29   4.45  9。 8164E‐ 03   1.6975E〕‐04  9.6538E‐ 03  5.146 1.6261E‐ 04

Reflnemcnt convcrged succcssfully aftcr l iteration,pKN‐ H=3.373      standard
dcviation O.0102
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Fig.-2:Titration curve together with distribution curves for species available jn

soLtion within the pH used for 4,4"-di-methyl-4,5-diphenyl-2- (2'-

hydroxyphenyl)im idazole (Me-HPI)

Stability Constants of ComPlexes

coordination of Me-HPI with the metal ions will be through the

imidazole nitrogen and the oxygen of the hydroxy group in the ligand,

with no particip;ion form imino nitrogen in imidazole (19). Complexes

of the ligand are studied in mixed (water/dioxane) solution, as the

solubility-of the Me-HPI ligand is too low in aqueous solution, so mixed

water/dilxane solution wa; used in alt the experiments to insure that

homogenous and stable solution was obtained where all the species are

fully rissolved. The intra and inter hydrogen bonding, which occurs in

the mixed aqueous of this ligand due to the availability of polar centers'

would not actually expect to block complex formation between the

ligand molecule and the metal ion due to weakness of such bonding'

The stability constants (formation constants) of , Co(II), Ni(II), Cu(II)

and Zn(II) determined by the aid of Hyperquad 2008 computer program

were given in table (3). The experimental conditions were arranged, to

,..rr.-ligand to metal ratio to be 2:1, anyway only two types of species

were forired under such ratio, and they are neutral and hydrolyzed (de-

protonated) bis comPlexes.
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Table -3:log stabili fMc―Hconstants of Me-HPI-metal complexes
M―Me_HPI log B ,rn log β 12_1
Zn(II)Me_HPI 7.050 2.874

Cu(II)Me_HPI 8.632 4.496

Ni(II)Mc― HPI 4.979 0.043
CO(H)Me_HPI 8。699 4.692

The following Table (4) shows the computer output data for the
Zn(rr)-Me-HPI complexes (for illustration); the other metal ions also
show similar output data (they are available on request).

Table-4:detailed of concentrations of he species (mole.dm-3) available in solution at
any pH value considered during the formation of Zn-Me-Hpl complex, where
stabi lity constants are calculated.
Temperature 35.0 * 0.05 oc; ionic background 0.1000 M KCI; pK*:13.69
the followings were put in the titration vessel:l) O.2l23millimoles of MeHpl ligand2) 0.0937 miltimotes of Zinc(It) ion.2) 0.4855 millimoles of Acid (HCl)
3) 50.00 ml. of KCi
total volume:65.00m1. Titrant was 0. 1074 mole.dm-3 potassium hydroxide
Point Titre Total(Zn) Total(MeHpt) Total(H)Free(Zn)Free(MeHpt) ptHl

MeHPIH ZnMeHpl2 ZnMeHpl2H-l
1

04

2

04

3

04

4

04

5

04

6

04

7

04

8

04

9

04

10

04

11

04

12

04

13

04
14

04

15

04

16

2.9     1.3800E‐ 03     3.1267E‐03     2.5632E-03     5.7238E‐ 04     3.4652E―
2.843   1.1649E‐ 03     7.7173E‐04 3.5866E‐ 05
2.95    1.3790E‐ 03     3.1244E‐03     2.4823E-03     5.6177E‐ 04     3.5155E―
2.860   1.1384E‐ 03     7.7957E-04 3.7612E-05
3.0     1.3779E‐ 03     3.1221E-03     2.4015E‐ 03     5.5108E‐04     3.5672E―
2.876   1.1116E‐ 03     7.8738E-04 3.9478E‐ 05
3.05    1.3769E‐ 03     3.1198E-03     2.3208E-03     5.4029E-04     3.6203E―
2.894   1.0845E-03     7.9516E‐ 04     4.1475E-05
3.:     1.3759E-03     3.1175E‐ 03 2.2402E‐ 03     5.2942E‐04     3.6750E―
2.911   1.o570E‐ 03     8.0288E‐04     4.3617E‐ 05
3.15    1.3749E‐ 03     3.1152E‐ 03     2.1598E‐ 03     5.1846E‐04     3.7313E‐
2.929   1.0292E-03     8.1054E-04     4.5916E‐ 05
3.2     1.3739E-03     3.1129E‐ 03     2.0795E‐ 03     5.0741E‐04     3,7893E‐
2.948   1.0010E-03     8.1810E¨ 04     4.8388E-05
3.25    1.3729E‐ 03     3.1106E-03     1.9993E‐ 03     4.9628E-04     3.8490E―
2.967  9.7250E‐ 04     8.2556E‐ 04     5.1051E‐ 05
3.3     1.3719E‐ 03     3.1083E‐ 03     1.9192E‐ 03     4.8507E‐04     3.9104E―
2.987  9.4367E‐ 04     8.3289E‐04     5.3925E‐ 05
3.35    1.3709E‐ 03     3.1061E-03     1.8392E‐ 03     4.7379E-04     3.9737E‐
3.008   9.1451E‐ 04     8.4006E‐ 04     5。 7032E‐ 05
3.4     1.3699E‐ 03     3.1038E‐03     1.7594E‐ 03     4.6244E-04     4.0389E‐
3.029   8.8502E‐ 04     8.4705E-04 6.0398E‐ 05
3.45    1.3689E-03     3.1015E‐ 03     1.6796E‐ 03     4.5102E‐04     4.1060E‐
3.051   8.5520E‐ 04     8.5382E‐ 04     6.4050E‐ 05
3.5     1.3679E-03     3.0993E‐ 03     1.6000E‐ 03     4.3953E‐04     4.1751E‐
3.074   8.2506E¨ 04     8.6033E‐ 04     6.8023E‐ 05
3.55    1.3669E-03     3.0970E‐ 03     1.5205E-03     4.2800E‐ 04
3.098   7.9460E‐ 04     8.6654E‐04     7.2352E‐ 05
3.6     1.3659E‐ 03     3.0948E‐ 03     1.441lE‐ 03     4.1641E‐ 04
3.122   7.6384E‐ 04     8.7240E‐ 04     7.7081E‐ 05
3.65    1.3649E‐ 03     3.0925E‐ 03     1.3618E‐ 03     4.0478E‐04

4.2463E―

4.3195E‐

4.3948E―
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04     3.148  7.3280E-04     8.7785E‐ 04     8.2257E‐ 05

17    3.7     1.3639E‐ 03     3.0902E‐03     1.2827E‐ 03

04     3.174  7.0149E‐04     8.8284E‐04     8.7937E-05

18    3.75   1.3629E-03    3.0880E‐ 03    1.2036E‐03

3.9313E‐ 04     4.4721E‐

3.8145E-04   4.5514E―

4.6327E―

4.8007E‐

4.8869E―

3.2318E-04   4.9742E―

5.0623E‐

5。 1505E‐

5.4895E‐

2.4516E-04   5.5656E‐

2.2444E-04    5.6979E―

2.1440E‐ 04   5。 751lE‐

5.7936E‐

1.9493E〕‐04    5.8240E‐

1.8545E-04   5.841lE‐

04    3.202  6.6993E‐ 04    8.8728E‐04   9.4184E‐ 05

19    3.8    1.3619E‐ 03    3.0858E-03    1.1247E‐ 03    3.6976E-04

04    3.231  6.3816E-04   8.9109E-04    1.0107E-04
20    3.85   1.3609E-03    3.0835E-03    1.0459E-03    3.5807E‐ 04    4.7159E―

04    3.261  6.0622E-04    8.9417E-04    1.0868E-04
21    3.9    1.3599E‐03    3.0813E‐03    9.6720E-04    3.4641E‐ 04

04    3.292  5.7414E‐ 04    8.9643E〕 -04    1.171lE〕
-04

22    3.95   1.3590E‐03    3.0790E-03    8.8861E-04    3.3477E-04

04    3.325  5.4198E-04   8.9772E‐ 04   1.2647E-04

23    4.0    1.3580E-03    3.0768E-03    8.1015E‐ 04

場 矛::91:::::::: :1;l::::: ケ:1:::::1 3.1167E‐04
04    3.395  4.7772E-04    8.9683E-04    1.4849E-04
25    4.1    1.3560E‐03    3.0724E-03    6.5355E‐ 04    3.0024E‐ 04

04    3.433  4.4578E‐ 04    8.9432E‐04    1.6144E‐04

26    4.15   1.3550E‐ 03    3.0701E-03    5.7542E‐ 04    2.8892E‐04    5.2382E‐

04    3.472  4.141lE‐ 04    8.9017E-04    1.7593E-04

27    4.2    1.3540E-03   3.0679E‐ 03   4.9740E‐ 04   2.7773E-04   5.3246E―

04    3.513  3.8283E‐ 04    8.8417E‐04    1.9214E‐04

28    4.25   1.3531E-03    3.0657E‐ 03    4.1949E‐04    2.6670E-04    5.4088E¨

04    3.556  3.5209E-04   8.7609E‐ 04   2.1028E‐ 04

29    4.3    1.3521E〕 ‐03    3.0635E‐03    3.4170E‐04    2.5584E‐ 04

04    3.602  3.2203E-04    8.6569E‐ 04   2.3057E‐ 04

30    4.35   1.351lE-03    3.0613E‐ 03    2.6402E-04

04    3.649  2.9282E¨ 04   8.5272E-04   2.5323E‐ 04

31    4.4    1.3501E-03   3.0591E‐ 03    1.8646E‐04   2.3470E-04   5.6355E―

04    3.698  2.6463E‐ 04   8.3696E‐ 04   2,7849E-04

32    4.45   1.3492E‐ 03    3.0569E-03    1.0900E-04

04    3.750  2.3763E〕 ‐04   8.1820E‐ 04   3.0653E‐ 04

33    4.5    1.3482E-03   3.0547E‐ 03   3.1655E-05

04    3.803  2.1197E-04   7.9626E-04   3.3754E-04
34    4.55   1.3472E-03   3.0525E-03   ‐4.5579E-05   2.0457E-04

04    3.859  1.8779E-04    7.7102E¨ 04    3.7165E-04

35    4.6    1.3463E‐ 03    3.0503E‐03    ‐1.2270E‐ 04

04    3.917  1.6521E‐ 04   7.4242E‐ 04   4.0892E-04

36    4.65   1.3453E-03    3.0481E〕 ‐03    ‐1.9971E‐ 04

04    3.977  1.4429E-04   7.1047E-04   4.4938E‐ 04

37    4.7    1.3443E‐ 03    3.0459E‐ 03    ‐2.7661E‐ 04   1.7610E-04    5.8438E‐

04    4.040  1.2507E-04   6.7526E‐ 04   4.9297E-04

38    4.75   1。 3434E-03    3.0437E-03    -3.5341E-04

04    4.104  1.0754E‐ 04   6.3693E〕 ‐04   5.3961E-04

1.6683E-04   5.831lE―

39    4.8     1.3424E-03     3.0415E‐ 03     ‐4.3009E‐ 04    1.5758E-04     5.8023E‐

04     4.171   9.1664E-05     5。 9569E‐ 04     5.8914E‐ 04

40    4.85    1.3414E‐ 03     3.0394E‐03     ‐5.0666E‐ 04    1.4828E‐ 04     5.7567E‐

04     4.242   7.7380E‐ 05     5.5178E-04     6.4138E‐ 04

Reflnement converged successfuHy afterl iterations.

Standard deviation=0.037     1og β12‐ l=2.874

Sねndard devねJon=0.028    Zn(II)‐ MC―
log F,ro 

: 7.050
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HPI Complexes
Zu(II) complexes for Me-HPI ligand is more stable than the

Ni(II) complex for the same ligand, but it is less stability than the
analogous complex for co(II). (The case of the higher stability of co -
complex) will be discussed later). Now it is also quite satisfactory to
assume the formation of tetrahedral complex in Zn(rr) complex. The
present ligand is more likely to cause steric effect upon the
coordination, so adapting tetrahedral structure would certainly ease the
obstacle, whereby coordination could occur more freely.

Maximum formation of 120 complex was at pH 3.40 (Fig. 3)
where 66 % of metal ion turned into this complex; while at this pH only
10 % of l2-l is formed. The highest percentage of complexl2-l
occurrences is about 48 % at pH 4.30.
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Fig. -3: Titration curve together with distribution curves for species available in
solution within the pH used, in the process of Zn- Me-HpI complex formation.

Cu(II)- Me-HPI complexes
Similar complexes formed as in the case of zn(rr) with relative

higher stability, for the neutral complexes, over the Zn(II) and Ni(II)
complexes as it is expected, while almost have the same stability of
Co(II) complexes. Cu(II) ion forms complex with HpI l2(Z-
hydroxyphenyl)-4,5-diphenylimidazole (part I), this might be explained
that the complex Cu(II)(HPL)2 020) is probably more stable, than that
of cu(II)(Me-HPI)2 020), which encourage the hydrolyzed process.
This cannot be explained in term of higher pKu value of HpI, as the
difference between the two values of pKu fuKu of HpI is 3.397) is too
small to cause this variation. It is probably the steric hindrance applied
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by Me-HPI would be the real cause behind this divergence; as the Me-

fipf is more bulky with two CHr groups may influence lh.
coordination. The Cu (II) ion is small in comparison with the other

metal so the ligand needs to come closer towards the metal ion in the

coordination process, to extent where probably steric hindrance

operates.
The bis-complex Cu(Me-HPI)2 (120) complex dominant the

species almost during the whole coordination process (see fig. 4), as the

maximum percentage of the l2-2 isjust less than I I %o at pH about 3'3'

on the oth6r hand the above complex (120) would be availab\e at 82 o/o

at pH about 3.
cu-ireHPl comPlex
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Fig. -4:Titration curve together with distribution curves for species available in

,oLtion within the pH ur.d, in the process of Cu- Me-HPI complex formation'
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Ni(II)-Me-HPI comP lexes

The Ni(II) foims Ni(MeHPI)2 ( 120) and l2-1 complexes with the

Me-HPI ligand, but with relative less stability for 120 in comparison

with the other metal ions studied in this investigation. The metal ions

meant here is mainly Co(II), it could be that the Ni(II) behaves normally

and form complexes with the usual stability, while the Co(II) is the one

which influenied by the reaction conditions (this will be discussed

later).
12-1 starts to occur in appreciable amount with about 4o/o ftom the total

metal ion at pH just above 4 (see Fig. 5)and reaches its maximum

availability 9'oh in the solution at pH 4.5. So as in the case of cu(II)

case the dominant species is the 120 but in case of Ni(If with less

availability as its rnu*i.u- existence is 32 o/o at pH of 4. This can be

justiff Uy ine weakness of 120 of Ni(II) complex in comparison with the

iZO .o-plex of Cu(II) as the stability constant higher in case of Cu(II)

complex.
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Ni‐ Me‐HP:cOmplex
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Fig. -5: ritruiion .uru" togiti*: m distributio"n'curves for species avairabte in
solution within the pH used, in the process of Ni- Me-HpI complex formation.

Co (II) -Me-HPI complexes
co(MeHPI)2 020) complex is relatively high stable, comparing with

the other metal ions used in this investigation, bearing in mind that all the
complexes formed in this investigation classified as weak complexes. One of
the factors which might play a rule in raise up the stability constant of Co(II)
is the possible oxidizing co(II) to co(II!, despite all the measures which
have been taken to stop this process through atmospheric oxygen, as it was
mentioned previously. Possible n-bonding might occur which enhance the
stability of the cobalt complex. Back bonding is expected to occur through
the MLCT charge transfer type, as a solution shows up a colour through the
coordination process.

co(MeHPI)2 complex appears to be existed in quite considerable
amount with almost 84 % (see Fig.6) at pH about 3; almost 50% of the
species is in form other complex l2-1, at pH almost 4 as this percentage
represents the maximum availability of the mentioned complex in solution
during the coordination process.

Co-MeHPl Complex
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Fig. -6: ritruiion ,rrr. togJt*fm oiroiuu,ion curves for species avairabre in
solution within the pH used, in the process of Co- Me-Hpl complex formation.
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ABSTRACT
Optimum values of material parameters and the figure of merit (Z) for p-type and n-
type Bi2Te3 and its alloys (Bi2Te3 - SbzTer ptype and Bi2Te3 - Bi2S3 n-type) have
been determined. It is found that the results are in agreement with experimental
published data for these materials and its alloys. Also, it is found that in spite of the
great success for this material, it is still not able to cover all different applications
owing to its small figure of merit. Based on a simple theoretical model and by
optimizing the geometrical dimensions with employing the calculated material
parameters values, a single stage thermoelectric refrigerator for working either
under maximum cooling power or maximum coefficient of performance has been
designed. In both cases, the most important device parameters have been determined
for different temperatures. It is found that there is no limit on the cooling power
amount that can be getting from a thermoelectric refrigerator and that the alloys
always have better performance than the pure compound alone.

1. Introduction
Thermoelectric cooling and power generation are of these sources,
where the thermoelectric cooling is characterized by the absence of the
familiar liquids or gases. The Peltier effect has discovered by Jean
Peltier in (1834), but its nature was ambiguous until the (1838) when
Emil Lenz could practically demonstrate it. After that, Altenkirch had
given the theory of thermoelectric refrigeration in (1911) [l]. Although,
the possibility to make practical thermoelectric refrigerator has failed
till (1950s), owing to the need for suitable thermoelectric materials.
After that Goldsmith 121 could make p- and n-type (Bi2Tej)
thermocouple with (40) K of cooling, corresponded with a figure of
merit (Z) : 1.12x10-3 K-l or (ZT),oo* temperature 

: (0.336). Both Wright [3]
and Goldsmid [4] were able, by making a p- and n-type (Bi2Tej)
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thermocouple with greater uniformity, to get a maximum temperature

difference tf (OS) K at a mean temperature of (290) K. By adopting the

theory of cascading of Peltier .oup1.r, with making two stages cascade

device, it could 6'e obtained t51 further increase in the maximum

tempeiature difference, of 
"orrr. 

b."urt. a variance by four times than

that would attainable if they were using a single stage device.

A new developm.ni by introducing the concept of the alloy to

thermoelectric materials has adopted [6] to get more improving for

the existing materials. According to Ioffe's theory, Wright [7] studied

the alloys of (nb Tet-Bi2Sej),(BizTes-Sb2Tej ) u'9 (BizTes-
Biz S:) and he had ottained u vulue ,i 121:2.4 x 10-3 K-r or (ZT),*

,.*o*.r* : (0.72) and a maximum temperature difference of (80) K at

mean temperature of (2gO) K for the first two alloys. Consequently, it

had been made t8] a (20) liters capacity domestic thermoelectric

refrigerator, but it-was needed about (20) Amperes and (10) Watts for

the power to give (20) K lower than the ambient. More improvement by

a factor of (1.5 - 3) of the maximum temperature difference for a single

stage can gain, when a heavy silver film [9] shunts each couple. With

res[ect to-the materials, the progress since (1960s) in improving (ZT)

had b.en very slow before (1990s). Therefore, for about (40) years ago

[10] the bestknown materials are ( Bi2Tej ) and its alloys thathave (zT
j uutu.r between about (0.75 - 1.0). Recently, ul,l2) there are many

lroup, investigating this phenomenon by using this material and its

alloys.
In present work, we have developed a simple model just for quick

testing the validify of an investigated material. Such material might be

useful to fabricate thermoelectric cooling device by using it's published

experimental Parameters values.

2. The TheorY
A simple theoretical model for thermoelectric cooling is presented here,

which was based on the following assumptions:

1. The junction electrical contact is assumed to be ohmic contact'

2. Thematerial arms are of constant cross-sectional area.

3. The electrical conductivity (o), thermal conductivity (k) and

Seebeck coefficient (cr) of the material, all are assumed

independent of temPerature (T).

4. Thermal contact r.tittunt. between the source and the connecting

bus bar befween the p-type and n-type elements can be made

small, while providing good electrical insulation. Also, a similar

assumPtion holds for the sink.

5. There l, no resistance load connected to the source and sink'

6. There is no heat transfer between the reservoirs at the (T.) and

(T6) of the source and the sink respectively, except through the
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thermoelectric elements with no lateral heat transfer from the
arms of the device.

Fig.(l) shows a thermoelectric refrigerator according to the simple
theory. Since it has been assumed temperature independent properties,

thus ff: 0 then the Thomson coefficient (r) must be zero. Therefore,

the equation of temperature distribution k#-l#+f p- 0 [13]
becomes:

Fig.-l: A thermoelectric refrigerator of two arms (P - Type and N - Type).

orT ,_lrp _ n*+?-u.... ........(1)
where, k is the thermal conductivity, I is the current density and p is the
resistivity of the material. Equation (l) can be solved to give:

r (x) - [r, * (i) or] . (*) xG - x). . .. (2)

Equation (2) represents the temperature distribution along the
thermocouple ( 'l ). h has two independent terms; the first gives the
normal linear relationship in the absence of an electric current, while the
second is of a parabolic nature reflecting the Joule heating. The heat that
enters or leaves the junction of a thermoelectric device under our stated
assumptions may be divided into two parts: first, due to the presence of
a temperature gradient at the junction and second associated with the
absorption or liberation of energy due to the Peltier effect. However, the
magnitude of the first part may be found by application of Fourier's
law, which can be done by taking the derivative of Eqn.(2) with respect
to (x) and multiplying by the cross - sectional area of the elements (A)
and thermal conductivity. Thus, at the cold junction;

oo #1.=o -fe ^r 
+),, # ...(3)

where / is the current along the thermocouple. The magnitude of the
second part, is normally the Peltier heat, i.e. equal to q I Tcl*=o.Thus,
the rate of heat flow within one of the conductors at a distance x from
the heat source is given by

Co● :議魚 Pitte
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(9c)`=土αι義―た:ス:霧 ………………(4)
where,(αl)takes the posit市 e sign for p― type and negat市

e for n―

type.The cooling power(qc)at the heat source is the sum of the
contributions(qc)p frOm the p一 type branch and(qc)n frOm the n一

type branch at x=0,remembering that the current■ OW is in opposite

direction in the two branches.The cooHng power(qc)fOr a single
cooling device,in general,is[2]

9σ ==(αρ―α.)Jl%‐
―
:f2R__κ

△T

(5)

where p --tr-++ and K =o'=*o ++ are the total electricalvYrrvrv rr - 
Apop ' Anon tp ln

resistance of ihe branches in series and the total thermal conductivity of
the two branches in parallel (80 and 0n), (Ao and A,) and

(oo and or,) are the lengths, cross-sectional areas and the electrical

conductivity of the p- and n- type elements respectively. It can be

recognized that the more efficient materials (i.e. that have maximum

cooling power), are those that have larger figure of merit (Z) values'

Howevei, it is considered that the Z is the identity of the materials that

by which one has the ability to distinguish and classis the

thermoelectric materials for whether or not they are considered good

materials. In addition, it gives a clear picture of the suitable range of
temperature operation for a given material. The figure of merit for one

material is given byZ -f. ffrut , Z is concentrated through three

parameters g, o and K, which are seeback coefficient, electrical

fonductivity, and thermal conductivity respectively, where they have

been calculated [3].
3. RESULTS AND DISCUSSION:

We can divide our results into two fundamental parts. The first is the

study of thermoelectric properties through the basic parameters (cr, o

ana t; of (Bi2Te.) p-type and n-fype and for its alloys (Bi2TeTSbzTes),

p-type, and (Bi2Tej-Bi$e), n-type. Accordingly, calculation the

fpiirnu. values of these parameters can be achieved to get, finally, the

blst thermoelectric figure of merit for (Bi2Te3) alone, and then for its

alloys. The second is to use those calculated optimum values to design

(theoretically) a simple single thermocouple refrigerator, in the two

currs (Bi2Te j) and its alloys. Such a refrigerator should be designed to

work for iith.. giving maximum cooling power or maximum coefficient

of performance. The following constants for (Bi2Tej) and its alloys have

been used to calculate optimum values of o,,o and k, see table (1).
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Table -l: The following constants for ( BizTet ) and its alloys have been used for
calculation the optimum values of and ktron um values of o. o 4

tl"
c*2/v.se"

Pt
c*2/v..""

ｍｅ
ｋｇ

ｍ
蛇

S Ｔ
ｍ
Ｋ

@n
Debye
Temperature
K

A
cm2

1200 510 0.58
IIlo

1.07
IIlo o.t

8s8 160 lxI0-o

Furthermore, all the calculations in this work, have been done with the
aid of a programming package called "Mathcad software ,,, version
14.

Fig.(2) shows the figure of merit (z) and the power factor (o'o)
as a function of the reduced Fermi energy {|r" : (EFikBT)} where Ee and
ks are the Fermi Energy level and Boltzmann constant. In general, both
figures (a and b) are very similar, where (Z)*u* for p-type and n-type
manifest itself at (p,) : (-0.48) and (-0.45) respectively . This indicaies
that the optimum doping locates in the partially degenerate region [15].
while (*'o),u* locates at (p.) = (1.0), mearis at the degenerate
region. In fact, both the figure of merit (z) and the power factor (o'o)
do not continue to rise with (p,), because the electronic component of
the thermal conductivity (k.) increases and the seebeck coefficient so
reduces as the material is being degenerate. This will keep the optimum
position of the Fermi level within the limits of partial degeneraiy tl6l.
The very slow fall in (z) as (p,) departs from the optimum value, aliows
a greater portion of,an inhomogeneous ingot to be utilized [17].
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Table (2) shows the calculated optimum values of the thermoelectric parameters for

pityp" unO n-type @iri"r>at (T) = (300) K, that is expected at the optimum doping'

Table -2:TheCalculated Optimum Values of the Thermoelectric parameters of ( Bi2

Theory predicates and experiment t19] confirm that (z*u*) at first

ir.r.ur., rapidly with increasing temperature, but eventually, reaches

abroad maximum, see Fig.(3). This limit to the rise of (Z)^u* with (T)

and the subsequent fall results from decrease ofthe reduced energy gap

with increasing temperature [20].
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In the other hand, the power factor (o'o), in general, has a linear decreasing

behavior, may be attributed to the mobility dependen_ce on temperature'

However, p-type (Bi2Tej) possesses larger values of (u2o) than that of

the n-type, au. io tf,. tu.g.r characteristic values of the Seebeck

coefficient and the electricaiconductivity. Both the figure of merit (Z)

and the power factor (,r'o) for the p-type and n-type alloys, see Fig.(4),

Calculated

-200 (pV/K)-233.745 (pViK)200 (pv/K)235.781(pV/K)
1047 (cm.O)1000 (cm.O)1089 (cm.Q)

0.02 (Wcm.K)0.02(Wcm.K)0.02 (Wcm.K)0.02 (Wcm.K)

z.zs (rirZn*lO33.oo (Kil

Zon= 3.001x10-3 ZpnT,* temperature 
: 0'9
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are very similar to that of (Bi2Tej) with respect to the variation i, (pJ.
In spite of that, it is quite clear that (Bi2Tej-SbzTe) alloy has the
superior thermoelectric figure of merit than (Bi2Tej-BizSes) alloy, where the later
has given improvement to about (ll)% greater than (zn) of (Bi2Tej), while the
former has given (Zr) of Q$Yo greater than (Zr) of (Bi2Tej). This may be basically
regarded to its so reduced lattice thermal conductivity, ( kl:0.01W/cm.K or less)
compared to ( kr_:0.013 Wcm.K) of (BizTerBizSe).
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Fig.-4: The Power Factor and the Figure of Merit of the Alloys, versus (p) a:
(Bi2Te3 - Sb2Te3) and b: (Bi2Te3 - BizSe:).

Table (3) gives the calculated optimum values of the thermoelectric
parameters (cr ,o and k) of the p-type and n-type alloys and their
associated maximum figures of merit.
The variation with the temperature is shown by Fig.(5). The power
factor (o'o) of p-type and- n-type alloys are identical with that of
(Bi2Tej),where (o'o)p and (*'o)n of the alloys and (Bi2Tq) are decreased
as the temperature increases by about (18)% and (12)% respectively,
through the same range of change of temperature. In another hand, the
situation is different, in the case of the figure of merit. For the alloys,
(Z) decreases as the temperature (T) rises, where (Z) and (2") is
reduced by about (33)% and (29)% respectively, that contradicts the
behavior of (Z) of (Bi2Tej), which increases as the temperature rises,
(z) and (2") of (Bi2Tej) increase by about (l7o)% through the same
considering range of temperature. It can be concluded from the
comparison between (Bi2Tej) and its alloys with temperature that the
difference only results in the curve of (Z) with (T), while the behavior
of (o'o) remains keeping the original shape and the same rate of change.
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Table -3: The Calculated optimum values of the thermoelectric parameters of (

Tel― Te ,-Ly and ( Biz Te3 - Bi

Symbols Calculated
Experimental

u4l
Symbols Calculated

Experimental

tl4l

αp 2s0.334( P V/n 2s0( p v/tg α n
-238.512( P v/n -200 Ut v/x)

σ p
919.136(cm.ξ 2)‐

1 900(Cm.Ω )J C,n
990.604(cm.Ω )‐

1
1000 (cm. f) )-r

kp 0.014 (W/cm.K) 0.014(W/cm.K) kn 0.018 (W/cm.K) 0.016(Wcm.K)

zp*lo' 4.02s (K)-' 3.3 (Kr' Zn *lO3 3.188 (Kr' 2.3 (Kr'

Zp T 1.207 0.99 ZnT 0.956 0.69

Popt ‐0.69 Fopt - 0.52

(Z)r":3.ool*lor(K)-' (Z)pnTr。 。m temperature=0・ 9
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reduced by about (33)% and (29)% respectively, that contradicts the

behavior of (Z) of (Bi2Tej), which increases as the temperature rises,

(z) and (z^) of (Bi2Tej) increase by about (170)% through the same

considering range of temperatLlre. It can be concluded from the

comparison between (Bi2Tej) and its alloys with temperature that the

difference only results in the curve of (Z) with (T), while the behavior

of (cr2o) remains keeping the original shape and the same rate of change.
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This differencc is rather resulting from our hypothesis,that the lattice

thellllal conductivity(kL)iS COnStanto Practically,the ngure of merit of

鰤 諸F」島「零出Ψttζ電認
pttrl吊
兜:

Sb2raJ)and(3ら ra343isc3)riSe With the increase in the temperature(T)
up to(673)K and(803)K,respect市 ely,and the later does not fan
appreciably up to(623)K.

As it has mentioned before the themoelectric devices fOr
refrigeration,usually operate under either one oftwO regimes[22].One

is wOrking tO get the maxiinum heat pumping rate or rnaxirnurn cooling

power(qc)max When the ottect市 e is ecOnomy of material and the
second, is wOrking t0 0btain the maxirnum efflciency or maxiinum

coefflcient Of perf0111lance(Φ)max.SO far,the interest has concentrated
on the physical properties of the materials(31i2r″ J and its a1loys);
therefOre,these optimum values of the materials(α ,σ and k)will be
utilized in each regirne.

In addition tO the need ofan optimum value ofthe electric current(

f9 =7),it iS still need another condition to Operate the device under

the case of(qc)maxo This ibrther condition regards with the relation

between the length(1)and the cross― sectional area(A)ofthe branches
strictly speaking,the Y=(A/1)ratiO,So called the f0111l factoro Since

both the electrical resistance(R)and the therlnal conductance(K)are

mnctions of(l and A),therefOre the cooling power(qc)iS also a

inction Of the follll factOr(Y)。 Fig。 (6)showS the relation between(qc)
and(Y)fOr variOus(Tc)degrees and an electric current equal to(5)

amp.Meanwhile the hOtjunction temperature(Th)Will be assumed to be

constant and equal tO(300)K in an the present and next calculations,

for the(Bli2■93)and its a1loys.It is clear that the(3ら ■93)and itS a110ys
have similar dependence On(Y)and(qc)in increases when(Tc)iS riSing,

because(△T)Win reduce.HOwever,at a g市 en value of Tc,qc has a
maximum value associated with a proper valuc of(Y=Yoμ

)。
Although

(qc)has in each cuⅣ e a ma対 mum value,but,in fact,it is not the
desired value,
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(B i 2Te j-Ti 2Se3) alloys thermocouple.

because the applied electric current remain constant. At values of (Y)
smaller and greater than (Yoo,), (q.) is decreasing, as follows, at Y < Yopt

the electrical resistance (R) increases, and when Y > Yop, the thermal
conductance increases.
4. Conclusions
In conclusions, the performance of Peltier effect was studied by
developing a simple theoretical model. Also, we have determine the
figure of merit to both (Bi2Tej), (Bi2Tej-SbzTe) and (Bi2Tej-Bi2Sej) of
p-type and n-type which are depending on the device geometry. It was
found that the cooling power depends strongly on the temperature and
the form factor.
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ABSTRACT
A central theme is the use of semi - classical approximation to provide a link

between quantum and classical description of the scattering process. We extend the
semi-classical description of two state atomic collisions to low energies forwhich
the impact parameter treatment fails. In this research, we show the rigorous
computation of the semi - classical limit of the Schrodinger, can be amended to
include the phase shift. WKB is an approximate method to solve the Schrodinger
equation and this method provides approximate wave functions in one dimensional
problems. The Schrodinger equation has been solved by using the semi - classical
and WKB approximation in order to get the phase shift.

1. INTR
The physical interpretation of collision theory is easier when the

relative motion is described in a semi - classical approach. Many results
have been obtained in a rectilinear trajectory approximation concerning
various total cross sections which compare well with experimental
results. All low energies, however, and in the presence of inelastic
processes, small angular momenta play an important role so that
trajectory effects should be considered. Then, the application of semi -
classical methods may appear somewhat arbitrary since it is possible to
define a single trajectory[1].

The theory of collisions between two atomic systems goes back to
the early days of quantum mechanics12,3,4] and the basic models of
state interaction are detailed in the recent review of Nikitin[5].
Typically, the colliding atoms undergo electronic transitions and one

needs to solve quantum of coupled radial Schrodinger equation. It has

been noted since the early thirties that the relative motion of the heavy
nuclei can be described classicallyf2, 6]. Semi classically,

53



Semi - Classical and WKB Approximation of Phase Shift

Stueckelberg[7] flrst Suggest thc analytical continuation of the

JWKB(JeffreyS一 Wentzel― Kramers一 Brillouin)wave function into

the complex plane of the intemuclear separation and a proper handling

of the Stokes phenomenon.His solution of the avoided crossing tirne

independent problem[7]showS Why a description of the interference in

terrns of adiabatic quasiclassical phases fails if the phase difference

accumulated during the adiabatic motion of the two atoms between the

centre ofthe coupling region and the turning points is sman.

Modern line shape studies,especiany by non_linear spectroscopy,

are a sensitive tool for the investigation of Velocity ― changing

conisions in low pressure gases18].TheSe cOnisions effect both the

various level populations and the off ― diagonal density matrix

elements[9]・ The uSual criteria for the applicability of semi― classical

treatFnentS are, up tO now, sufflcient rather than necessary conditions

and may wen bet。。stringent.More quantitative criteria for the validity

of senli一 classical sman angle scattering amplitudes for the calculation

of elastic conision kernels are therefore desirable[9].

2.Semi― classical and WKB approxiination:‐

We are interested in an efflcient numerical method to solve the

linear Schrodinger equation with the high frequency initial data[10]

ih dψ
(r)+ち
i△ψ(r)一 V(r)ψ (r)=o

(1)

ψ(r)=Aoeiδ
/h

(2)

Where ψ(r)iS the wave function,and h is the re― scaled Plank

ln the semi一 classical regime,where h is small,the wave function ψ(r)

and the related physical observable become oscillatory of、 vave length.

For a particle rnoving in three dirnension in a sphericaHy syrninetric

potendal V(r)the Wave function ψ(r)has the fOrm[11]

ψ(r)=Ylm(0,9)R(r)

(3)

Whereヽm(0,9)お SphericJ harmonics and R(r)is the radial wave

function obeying the radial equation

_兵
金:[r21R(r)+IV(r)+1昇#学lR(r)==ER(r)         (4)

54



Al- Mustansiriyah J. Sci. Vol.23,No4,2012

This equation can be brought to a form similar to the Schrodinger in one
dimension introducine x(r) by writing R(r) - xl)/r which satisfies
the equation

-*#*[uco+#-E] n1r;-s
For a bound state boundary conditions satisfied by X(r) are

X(r)-0 asr-+Q

(5)

Eq.(5) is similar to one dimensional equation but boundary conditions
eq.(6) are different from those corresponding conditions for a bound
state in one dimension.

For the radical wave function Ur(r), which has the asymptotic form
r!1- sin(kr - ln/2 + 6r) at large distances[12].
It should be noted that the centrifugal term appears with coefficient
(l + L/2)2 instead of the usual l0 + 1) and k is related to the energy E
ay (zmn1n2).
There are three ways to evaluate the phase shifts and may be calculated
from exact solution, wKB(wentzel-Kramers Brillouin)
approximation and perturbation theory. Here we focus on the semi -
classical or wKB approximation[13,14f, according to which

(6)
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classical turning point. In atomic unit a. u.(e = m -
h:l)
we use Newton - Raphson method to find r, which is defined by

k子(r)=k2_げ +竿
at r= rl  ;  k子 (r)== O therefOre,

k2__算 +_2Zle~r■
/a==0

ri rl

2

f(r) == k2 __ ti+ラリ _卜 2Z.e~r1/a算 +2Z.e~r1/a

轟 =f′ =111:重
―(2Z1/rl)li:+:le― r・ /a

(8)

(9)

(10)

(11)

atr-ro; f(m)=ft2 ) f'=0
Integration goes over the intervals where the radicands are positive. The
Yukawa potential which is given by the equation
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V(r)=一笙 e―
r/a              (12)

has been found tO be a useful model potential, in particular for swift

ions whereis BOhr adiabatiC radius[15]

aad=::                                          (13)

may be chOSen[16,17]as the SCreening radius a.Here 
ω is a

characteristic resonanCe frequency of a target atom Or, if the stopping

medium is an electron gas,the plasma frequency.

Where;l iS the angular rnomentunl,r iS the distance,a iS the screening

radius,k iS the waVe vector,and Zlis the atomic number ofpraectile.

Figures(1,2)shOW the results of phase shitt which are calculated

from eq。 (7)as a function of angular momentum(1)at waVe vector k=1,

2 and screening radius a=l fOr(a)pOSit市 e particle and(b)negat市
e

particle with atomiC number(Zl=1,2,3,5,10,20).From the flgure,the

phase shift increases with increasing the atorniC number Z. fOr both

pOsit市e and negat市e pr● eCtile charge.At l=O the phase shifts of

positive and negatiVe particle are agreement,but l:≧
l the discrepancies

in phase shift are obServed.The phase shift deceases With increasing the

angular momentum i because the phase shift is dependent on the density

of electrons n and inversely proportiOnal with it therefore the phase shift

at l=O has the rnaxirnunl values and begins tO decrease when the angular

momentum l increaseso At loW l,the difference in phase shift is

apparent but at high l the values of phase shift are approaching and the

difference becomeS Very sman. For negative particle there is an

inversion in phase Shift at l≦ l≦ 2,while there is no effect at l>2.

Figure(3)shoWS the results of phase shift which are Calculated from

eq.(7)as a function of angular momentum l at wave VectOr k=2 and

screening radius a~2 for(a)pa武 iCle Of positive and negat市
e

charge(Zl=+5,‐ 5) and  (b) partiCle  of positiVe  and  negative

charge(Zl=+10,‐ 10).From the igure,the semi― classical and WKB

appro対 mation distinguish between positive and negat市
e prdectile

charge because there is a difference in phase shift between pOSitive and

negativc partiCles and the phase shitt of positiVe partiCle is larger than

that of negatiVe particle espeCiany at 10w Values of angular FnOmentum l

but at high values ofl,the difference becomes sman and the values of

phase shift are approaching。
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Figures(4, 5) show the results of phase shift which are calculated
from eq.(7) as a function of wave vector k at screening radius a:l for
(a)positive particle with atomic number (71:+J, +10) and (b)negative
particle with atomic number(zr: -5, -10). From the figure, the increase
of wave vector k led to a strong increase in phase shift for each value of
angular momentum l. In both positive and negative particle and at the
angular momentum l:0, the phase shifts are agreement but at I > 1 the
phase shift increases with increasing the wave vector k and the phase
shift of positive particle is larger than that of a negative particle. The
phase shift decreases with increasing the angular momentum I therefore
it has the maximum values at I:0 and begins to decrease with increasing
the

angular momentum l.

Figurc‐ 1-a:Phase Shitt for Yukawa Potential with k=l and a=l in Atomic Unit and

Posit市c Particle with Atomic Number(Zl=1,2,3,5,10,20)
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Figure-l-b: Phase
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Figure-2-b:Phase Shitt for Yukawa POtcntial with k=2 and a=l in Alonlic Unit and

Negat市c Particle wtth Atomic Number(Zl=1,2,3,5,10,20)

Figure-3-a: Phase Shift for Yukawa Potential with k:2 and a:2 in Atomic Unit for
Positive and Negative Particle with Atomic Number (Zl: +J, -5y
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Figure-4-b: Phase Shift for Yukawa Potentialwith a=l in Atomic Unit and Negative
Particle with Atomic Number (Zl:-5)
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Figure-5-b: Phase Shift for Yukawa Potential with a=l in Atomic Unit and Negative

Particle with Atomic Number (zl:-10)

3. CONCLUSIONS
WKB method is one of the most useful approximations for

computing the energy eign values and phase shift of the Schrodinger

equation. It is important both as a practical means of approximating
solutions to the Schrodinger equation, and also as a conceptual

framework for understanding the classical limit of quantum mechanics.

Schrodinger equation has analytic solutions only for few selected

potential energies. If the potential energy does not have a very simple
form, the solution of it is generally a complicated problem. Some

approximate methods to solve the Schrodinger equation are the

perturbation method, the variational method and WKB approximation

of great versatility which provides approximate wave function in one

and three dimensional problems is a semi classical calculation in
quantum mechanics in which the wave function is assumed an

exponential function with amplitude 1" and phase shifts 5 that slowly
varies compared to de Broglie wave length. The phase shift at a turning
point has been found in the framework of the WKB method.

The phase shifts which are calculated from WKB method is

dependent on the atomic number(Z1) and any increase in atomic

number causes a strong increase in phase shift therefore the phase shift
of positive charge is larger than that of the equivalent atomic number of
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negative charge. As a result, the phase shift gets larger with increasing
(Z) and may in effect turn negative. The phase shift is parallely
proportional with the wave vector(k) and it increases with increasing the

wave vector and this is clear mathematically from the eq.(7)
The relative magnitude of phase shifts which are calculated from

wKB approximation at constant atomic number and wave vector
increases with decreasing the angular momentum l. wKB method
distinguishes between positive and negative projectile charge at small
values of I because the phase shift is large but at high values of I the
phase shifts are approaching and become very small and at this region
the perturbation method is found to be applicable.
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ABSTRACT

In this paper,we flnd estimates fOr positive linear operators in terrns of

a new weighted modulus of cOntinuity and give some approxirnation

properties ofthe Agratini linear operators and apply this estimates to the

Agratini linear operators.

1-introducation

Let R+=[0′ ∞)we deine the space:

B%(R+)=1lR+→ R‖√‖的=ボ
|」‰|。 dX<∞ li=1′ 2,"

… (1.1)

Where  ωαlis positive continuous function andュ lln ωαi==CЮ '(χi> 0

,i=1,2,…

And also we deflne the spaces:―

C的 (R+) ={f∈ B%(R十 )、fぉ cOndnuous) , 卜 1,2"…

… (1.2)

L的  十∈%8ゝ盤1論|<1,H,第・
喝 的 → /∈ %い 1恭 1動 げ

OrmIソ 励 虎 4H,第
_(1.4)

Assume that ωαι_1,ωαi are two weighted functions and that satisシ :

零 ≦
ν ttК∞ CヽOnSt面

“"耐
hg mり,H,な…

Now we considerthe Agratinilinear operators:

L71(lX)=2~・χ Σ匙。:手キ[/(寺)  n,k∈N              .¨ (1.5)
Where(ηχ)。 =ノ,(ηχ)た =(■χ)(■χ+1)..。 (■χ十 (た -1)),た≧′
″物θ″θⅣお励θ sθ′グα〃′αル″′″″″bθrs.

This paper consists two sections:
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and Ali

In section one we shall estimate the error the converge of functions by
the positive linear operators in terms of a new modulus of continuity .

In section two we shall study some approximation properties of positive
linear operators Ln(f,x) which defined in (1.5) and we prove an

application theorem by using this operator.

2. New weighted modulus of continuitv
We shall to define new weighted modulus of continuity and generalize
Korvken theorem by use this modulus of continuity.
2.l.Definition
We need to define new weighted modulus of continuity :

For each f e Co, (R+) and for each d >0, we define:

a(f,d)ot= 'W t;lffil* i:r,2, --.(z.t)

Now we want to prove the following theorem (the main result):
Theorem 2.2
Let An: Co,(R*) -+ Car(R+) be sequence of positive linear operators

,i:l ,2,.. .

Such that:

lAn(l,x) - 1l : an where limn..- on: 0
An(y,x): x
An(y',x) : x2 + F @) where 

Jgx 
p (x):0

Then: llA*(f ,.) - /(.)ll"i S onllf ll,, +(3 an+ q ,(f ,

For every f € Cci(R*) , ,i:I,2,. ..
L[/e need the following lemmas to prove this theorem:
Lemma 2.3 t3l
Let An be a sequence of
continuous function then:

lAn(s,x)- gl= ls@)l

positive linear operators, let (g) be a

lAn(\,x) - 1l +@"(1.,x)+ I
ωしイス.(O―χ)2′χリ
Where a (g,6) is the ordinary modulus of continuity which is defined
by:

a (s,6) : !w:"*ls@) - sj)l d >o

lx-yl= 6

Lemma 2.4

For every 6 > 0, p ) 0, f e Cor(R+) i:l,2,... we have:

a(f ,p6)",3 (l+ p) aU,6)o, i:|,2,...
Proof

J-p 1x1),

LetM€N(where N
Let x ,y € [0, oo) s.t

is the set of all natural numbers),

lx-yl<Md



l dχ
≦ボΣ推11ザ器玲精缶|。d4卜 1,2,…っM
≦Σ推1ボ

|五鴨号お缶l   d4

Thus ωび′νδ)的 ≦Mωσ′δ)的     i=1,2,…  …(2.2)
二θ′ρ >θ ′力θ″「
ω(/′ρδ)α

`≦
 ω(/′ ([ρ]+1)δ )αt       i=1,2,… .

where[ρ ]is the largest integerllurnber less than or equal to ρ.
By(2.2)we get:

ωび′ρδ)αj≦ ([ρ]+1)ω (ノ′ρδ)αF      i=1'2,… .

ω(/′ρδ)αご≦(ρ +1)ω (√′ρδ)銑 i=1,2,… 。   ■
Lemma 2.5

Letf 6Cai(R+)ifo<d <6" then (f,6)o, < a(f,6")oi,i:1,2,...
Proof

i=1,2,… .

ωσ′δ)銑≦
響籍計
ボ1晋静我号l αχ    卜1,2,…

≦ω(/′δ
°
)α[                    i=1,2,…。  ■

Lemma 2.6

Let f∈ C町 (R+),i=1,2,… .we haveあ /θッθク δ≧0:

ωσ′lχ 一yl)的 ≦ ω(√′
L詈重
)的
+ωび′δ)的        i=1,2,…

proof

lf lχ ―ッ|≦ δ ,by lemma(2.5)we haVe:
ω(f′ lχ一ソ|)α j≦ ω(√′δ)αf              i=1,2,… .

≦ωσ′≒等)的 +ωび′δ)的      i=1,2,…
Iflχ 一yl>δ ,by lemma(2.5)we haVe:
ω(√′lχ―yl)α:≦ ω(/′ lχ―ylレ

~ン
|)α

[            i=1,2,… .

≦ω
(√′量響∋角
十ωび′δ)的    i=1,2,…

■

Lemma 2.7
For every x,y∈ [0,∞),f∈ CαI(R+)we haVet        i=1,2,…

Al- Mustansiriyah J. Sci.

letY;"-Y+l l:1,2,...,M

ボ
|

l=1,2,...,M

Vol.23,No4,2012

MIFI     卜dy1 1,2,…っM  ≦

ω(f′δ)角 =suρtty>0ボ |    l αχ
ー

lχ―yl≦ δ
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ぽ1赫掛おl αχ≦(2+り)ωび′転
proof

i=1,2,…。

≦Su′為y≧0ぽ |    l αχボ|ザ維器bl dχ
≦ ωび′lχ ― yl)α[       i=1,2,¨ 。

Bylemma(2.6)we haVe:

ぽ1群嵩缶l αχ≦ωσ′ギ)銑 +ω び』鐙 H,写…
≦ω
1/′≒針lδ)的 +ωび′δ)角  i=1,2,…

By lemma (2.4) we have:

t;lffil* =H+\ a(r'd),,*

= #+\ a(f ,6)o,

Proof of Theorem 2.2

fiAnu,.)- f(.)iloi:n lffil .-
By lemma (2.3)then we have:

≦兵Fr°
tt Иれにか11+“れにかつωσ,VAnし―→2′→)dx

)α l(X)

≦ぽ堕幣吉
型dX+ぽ“
・0+→ω6JИπけ―→旬dx

≦ α.

+ぽ Kス・は'か 1+4ω¢JAれし―→
2の)dx

< q,llf ll, + @*+2) [i
lf(χ )一 f(y)|

硼 角<%→ゞ   改0
Stt′

lX― yl≦イスボけ初旬
|ノ (χ)一 fO′ )|

ωび′δ)αi i=1,2,… .

i=1,2,…。   ■

i=1,2,.…

i=1,2,¨ .

ボ1論1赦

＜
一
sup

|√ (χ)―f(y)|

∫『 oci(x)

By lemma (2.7) we have:

</ニモギI:+2)(υ (ノ′δ)α
:

4.((y― χ)2′ χ)then:

≦響 十のωび′転 …2り

■7t((夕 ~χ)2′χ))

coai(x)

Sincelx - yl <
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ル″ρ.り α′グρ.リ ノ″ρ.〃 ″θ力ανθ「2.5sク b″ι:ing r

llИ.び′・)一√(。 )|lα i≦ α.||ノ |1的 +(α.+2)ζ号昇+2)ωび′δ)的
Zθ′δ=

llA,(f ,.) - /(.) ll"i s o,llf ll*,+1a,+2) (I+2) ,(f ,J p @)) *,
3 anllf llo,+3(an+2) ,(f ,JM) *,
3 anllf llo, +Q an+ O ,(f ,J p @))*,

3. Approximation bv Agrstini ooerators
3.l.Introduction
We consider the linear positive operators lZf:
t,.(f,x):(1 - q)"* Ztr=, + ouf (*) …β.〃

議戸=Σ縫0摯α
た,ld<ノ      …oo

(α )。 =ノ ,(α )た =(α )(α +1)..。 (α +(た -1)),た≧ノ .… r3.〃
Иgra′′′′[3]ノらν″グ ′力α′(α)==: ノbr ι7L(θ J'X)=θ二(X)ヽVhere θ:(x)=,ダ
=0,1,2,.…

Using operators L.(lx)WhiCh deflned by(3.1):

Then,Agratini gave the following operators:

A卜 Mustansiriyah」 .Sci.

4.((γ一χ)2′χ)=4.((ソ 2_2″ +χり,リ
=И .(ノ

2′
χ)_И.(2yχ′χ)十 И.(χ′χ)

=И .(y2′ χ)_24.(χ′χ)∠.(ッ′χ)+4.(χ′χ)
=χ
2+β

(χ)-2χ χ+χ
2

=χ
2+β
(χ)_2χ
2+χ 2

=β (χ)

I,6x) -z-nx ILo ffif G)
Now we give some approximation properties of
operators Ln(f,x) which defined in (3.3.a) of functions:
Lemma 3.2 [1]
If the operator Lrare defined by (3.3.a), then for all x€
the following identities are valid:
Ln(eo,x): eo(x):1
Ln(er,x): er(x):x
Ln(e r,x): e 2(x)+ 

2 e L@)- *' * T
Lemma 3.3
Let Lnt Cor_, - Bsr then llt, (ro,_r,*)ll*, . M

proof

Vol.23,No4,2012

…ρリ

… (3.3.a)

positive linear

Rttand n∈N

.… (3.4)

.¨ (3.5)

。̈ (3.6)

i=1,2,.¨
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|IL.(ωα
`_.′

χ
)|lαi=

i=1,2,… .

牌鮎 →L=ぽ|   1患

ぽ1需 |五

=ぽ 1鵠器|12‐
χ界。狩 |・

dX

By(ω
α卜1(X)≦ M)where(M)iS COnStant depending on(x),

i=1,2,… .then:

|IL.(ωα卜1,χ )‖崎
≦ぽ
M12~・χ Σ匙0狩 卜dX

≦Msup12~・χΣ匙。争讐|
By(3.4)then We have:

|IL.(ωα..,χ)|lαi≦
M

Lemma 3。4

For every n≧ 1,let ι.:Cα i_.―
→ Cα:,     i=1,2,...,

If hm.→∞‖ι.(ωα卜.′・)+ωα卜.(。 )|lα i=O then the sequnese norms
|IL.|lα i iS unifOrmly bounded。

Proof

lim.→∞‖ι.(ωα..′ .)+ωα卜.(。 )|lαi=Oi=1,2,…

ゴ |  1患 却 i=1,2,.…

1颯ぼ
生ηしα・ r→

+いα卜.2.dx

■.Xl魂J =0ボ宅   通%‐撃。赦 =00  ωαi(X)

ShCeぽ
ω町~・ω
ωαl(X) 
°dX>Othen hm iTω

α[~・ (χ )。 dx),0
■
‐→ ∞

`

Then l雪
Liマ
些」
::,ぉ
」金.dx=0

1曳 ‖
ι・ |1崎
=0卜 1,2,…

Then‖ι.‖αi        iS
I=1,2,… 。■

Now we prove the rnain results:

Theorem 3.5

i=1,2,… 。 ■

i=1,2,.…

=O i=1,2,… .

i=1,2,…  lim
71→ ∞

i=1,2,… .

i=1,2,… .
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For every n≧ 1,let ι.:Cα [_.‐⇒ Cα [
we have:lim.→ ∞ ‖ι.(θι′.)一 θ′(。 )|lαi=01=0,1,2,  i=1,2,…
Proof

let θι(x)=χ
ι
,1=0,1,2 then:

lim.→∞ |lι.(θ O′ .)一 θ。(.)|lα i=lim.→∞ |lι.(1,.)-111α i
By(3.4)(ι .(θ。,X)=θ。(X)=1)then:
lim.→∞‖ι.(θ。,。 )一 θ。(.)|lα i==0

hm.→∞ ‖ι.(θ,。 )一 θl(。 )‖釣 =1魂 兵FI生11話寺
三
|・

dX,卜 1,2…

By(3.5)(ι .(θl,X)=θ l(X)=Ⅸ )then:

Hm.→∞ |lιη(θ..)一 θl(。 )|1町 =1=L ttF卜
毒デ号|・
dX ,=1,2"…

=(1-1)lnぼ 1論|`dX ,
i=1,2,… .

=0      , i=1,2,… .

hm.→∞|ILれ (θル.)一 θ2(。 )‖崎=1曳 ボ|1翠≠|・ dX

鴫̈ 崎 ¬ 崎司ゾ 1宇|…た
=ゴ
1鳥IJX蔵…

=1曳ロギ1量ЪI,dX卜 1,2,…
=0     ,i=1,2,… 。    ■

Theorem 3.6(Application oftheorem(2.2))
For every n:≧ 1  ,  let   ι.:Cαl_1→  Cα:  i=1,2,..., We haVe:メ
hm.→∞‖ι.(√′。)一 √(。 )|lα i=0,i=1,2,… , 1=0,1,2、 for every
f∈ Cα[(R+)i=1,2,… .,

Proof

Let θ: yI,θこ(X)=χ
ど
,1=0,1,2  then:

Bylemma(3.2):
L.(θ。,X)=θ O(X)=1
ι.(θl,X)=θ l(X)=X

ι■(θ2,X)=θ 2(X)+2 el(χ
)=χ 2+l三

12

Al- Mustansiriyah J. Sci. Vol.23,No 4,2012

,i=1,2,… .,
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we have: I:l ,2 ,...
Ln(l,x): es(x):l+ lLn(l,r) - 1l : on:0
Ln(y,x): er(x):x

Ln(y',*): e2(x)+ @n : *'*'i + Ln(lz, x) : x2 + F @)

Where p (i:+ by theorem (2.2) :

limm→∞‖L.び′。)一 f(。 )|lα i≦ α.||√ |1銑 +β α.+の ω(/′

lim.→∞|IL.σ′。)一 √(。 )|lα
i

Ollfll銑 <■いのω
(ん暦)ノ

ll男:(6ω
(/′√`子)α

:)

Vβ (χ))α

`≦  lim(
71→∞

<

hm卜∞に.じう一剛町≦6れ (ω
(■

「
)α/イ
×0・・

CONCLUSIONS
lo we introduced new weighted modulus of continuity and estimates

positive linear operators in terrns ofweighted spaces.

2。 we flnd some approxilnation properties of positive linear operators

Ln(lX)fOr which deflned in(1.5)offunCtiOns and using this operator to

appけ theOrem(2.4.1).
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ABSTRACT
Thc study aims to eValuate antifungal activity of petrolcum ether extracts from

leaves and stems of Rosmarinus offlcinalis and root of Glycerrhiza glabra,against

fungi Fusarium oxysporiunl ,Aspergillus navus and Penic‖ lium expansum .Wh‖
e

the results of scnsitivity of the fungi towards petrolcunn cther extracts showcd

different  activity, petrolculn ether cxtract of RosmarinLIS Offlcina‖
s sho、ved illore

act市 ity on Aspergi‖ us navus minimum inhibitory conccntration(M IC)WaS 25 mg

/ml and minimum fungicide concentration(MFC)was 37.5 mg/ml,followed by
Fusa‖ um oxyspodum,(MIC)Was 50 mg/ml and(MFC)was 37.5 mg/ml、 ■nally

Penicilliuin cxpahsum(MIC)Was 50 mg/ml and(MFC)was 75 mg/ml,used more
conccntration fronl petrolcunl ether extract Glycerrhiza  giabra compared 

、vith

petroleum ether extract of Rosmarinus ofncinalis and br the same study  fungi,

Aspcrgillus flavus was inorc sensitive,its growth inhibitcd by pctrolculn ether cxtract

ofGlycerrhiza glabra(MIC)Was 100 mg/ml and(MFC)was 150 mg/ml,お |lowed

鑓nlillm」導 瀾 IWttXI鼈∬
al」

∬ tttghland(MFo was 200 mg ttl inJけlve to、vard petroleum ether extract of

Glyccrrhiza glabra(M IC)Was 200 mg/ml and(MFC)was 250 mg/ml        .
Analysis of petroleum cther extracts from leaves and stems from Rosmarinus

offlcinalis and root from (〕 lycerrhiza glabra、 vas carricd out to detcrmine its contents

from terpcnoid compounds and navoncs.
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ABSTRACT
Many children are exposed to a number ofincidents which may resultin cuts or

bums on thc skin which may be required to Operation undergoing surgical infections

may occur,some ofthcse wounds or bums duc to somc bactcria.Bcen investigating

thc bacteria that cause infections of wounds and bums to both sexes with age(1-13)

ycars for thc pcHod from January to June for the ycar 2005 included samplcs(125)

patient samples,coHected from childrcn adrnitted to the hospital surgcry specialist/

Baghdad,and by(70)femalC and(55)statCd,bacteHa werc isolatcd(106)bacterial

isolates,dist五 buted as follows:Sr″ ″ あθοθε夕Sα夕″熔 ,PSθ夕あ ″ο″
“

αθr喀加OSα

sθ力θ″た力″ coli,Prarθ″s″ルαb〃お,KlebsiHa。
The highest infeclon rate in males(60)sample fOrmcd thc ratio(55%)had the

highcst propo“ lon of pathogens are the bacte“ a Srη″あθοθθ
“
Sα″θ夕S(53%)sample

forlncd the ratio(50%)wcre cOnductcd for isolates of bactenal suscep衝 biltty teslng

for a number of anti― life and lnicrobial.The results showed the effectiveness of anti―

FniCrObial Fusidic acid against most Bactcria isolated, and recorded thc bacteria

isolatcd rate of resistance low against him amounted to(15.1%),While Antimicrobial

Nalidic acid.Is anti weakcst among the antibiotics used in the cxperilnent and bacteria

showed high resistancc towards him rcached(90.6%).
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ABSTRACT
Rodcnts are one of vcctor which are responsible for disease occurrencc that

constitute a populacc health problems in addition to econolnic damage,the study aims

is to dcterminate the environmental, social and residential factors which contributes

csscntia‖ y for the increasc of rodents. Ccrtain areas of Baghdad city 、vas sclectcd
based on the high density distribution so that to kno、 v the principal cases that arc

behind and to put thc appropriate control measurcs. The study showcd that thc

pcrcentage of spread was(95%)with nO statistic signincations bctween A卜 Karkh and
Al―Rusafa parts ofBaghdad city also shOwed thO typeS Ofrodcnts lnostly predominate

arc Mus musculus and Rattus norvegicus.In addition to tllat the coumatetralyl

Pesticide is inost effcctive rncasure to control than block、 vaxen.
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ABSTRACT
The saccharin derivatives are very important compounds,that are used in thc medical

and industrial flleds . 
´
「 his work  includes preparation  of eightcen  nitrogcnous

compounds derived fronl saccharin.

This work was achieved by the following stcps:

Synthcsis of N― ethyi saccharin(Hi)by the alkylation of sodium saccharin with cthyl

bromide in presence DMF.Then preparation of N― cthyl-3-hydraziny‖ den saccharin

(H2)by the rcaction of(Hl)With hydrazine 99%.
Also new Schiffs bases(H3~H7)Were Synthesised through the reaction of amino

saccharin derivativcs with different aromatic aldehydes,treatment of thesc SchifFs

bases with α― mercapto acetic acid gave anew derivatives containing hcterocyclic

moicties of saccharin(H8,H9)farther more,reaction of compound(H2)With Ch10rO

acetyl chloride and tri ethyl aminc in thc presence of benzcnc as a solvcnt gave

compound(Hlo)WhiCh treated wtth different secondary amines to g市 c the

nitrogenous saccharin der市at市es(H‖‐H15)・ Or With(KSCN)in acetOne g市 e the

compound(H16)・ The WOrk also includes synthesis of(H17,H18)by the reaction of

(H16)Whh differcnt aЮ matic aldehydes.
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よ Jヽ´ 望 ぶ 醜_川い分 メ 静 iめlJゝJJリメ 仰島 1リリが ど (H2)かL｀1■メ |よ も

3分夕 (H15~H11)aメ」 6ゃ■ ■■ i dlli^ォ▲ 」
ムJlミ ^もメ JLIど 出光 ぃ ぃ メ llゝ

`学L≦ 0分」
'1う

分 夕 (H16)Jふ」lタム」 (KSCN)|メおメ l凸Lt‐型じど 」 ■ヽバ J」り |

(H18,出ti』 _肝」 枷 J̈り
'61■
ぃ 」ゞ ど ♂

lぃメ l融 調 劇 |&井 ″ 凸光 も ,1,い
。望ぶ 4国 |∪んL。分夕H!7)

毬 ,■、■ 出 ■興 |」1メ|が ミヽ・ ■り 共ヽり|“|メ l LiジむJ≦メ|。→ ¨■ J´
lH‐
)ピ■日・ ^]fJ,」 1こ

'メ

|しJヽ L^J(uv)ム→」叩16メ ニ・tyl■1,L^J(FT-lR),|夕」1:´ 1｀ 1

.oMR
な劇 |

」 Fメ。メ
1渉 Ⅲ ご リリい メ勇 J福 甲 |メ 押 1出い メ |ひ ひ_郷1彎

許」,Lll」 oいり」1許 6メSIこか」lυゝ響IL― 』もe,国国lζⅢ Ⅲ 許
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oメ』 6■」 |□ 111』 辞響り■出
出 J●jL

辞 メ スュ“
ョLエ ム
“業卜
」|●Ll.ネ1くYIぃ 醜メコ |:コ  .‐ L」 |ムエ ハ|ぃ タメコ IⅢ

寅魂1掘五|しガ式ヽ宿址駆
|ひめヅ甲´

"v`メ
ヴ脚|

|い°メ °」ギじ|い■JI許 J¨ふ oJ。
.[1]租 亀メPり 1,ハミリリ4■ ,1,ハ1増メ _り th t41.

.夕脚 I CJま
.i^"【・ 1ヽ ふ oじい ｀^1879Fし む脚 |[2]仲 |夕 |りⅢ リメ |【 ち̀篤く|

"[3]Ⅲ 」 lξ饉 ■ メ IJa■ tメ1福 1ス L`Jメ ひ脚 1出し■ 4螂 エ リ
ユ1.^1^11併トリメギ |● |りもぃ 亀メ 劇 |ス '11ヽ」り→メ |ナ´IJサ |ひ■ _ルL.Jdimer"
。(1)■■ムoい

`メ
IゝⅢメ |♂¨メリ国|み学≦」出しもⅢォ♂ぃ。ハ

0

0__∠

(1)

d--'1A,-3lL ol: oJ.si r-! u* s-J 6+ri .i[i3-,,L -$-]l ey:l=-.',-.,r1 134 0,Gj
g,- a.ls-ll crlii.io.13i,!,.r- .!6llill :lll qJ-:J "[tr-i arr:.,JI LrJS-Jl 

.o:L g!_:-.
qr,JlclL,lsar:-i..riil L,.li. llJ+;,tlr dryL-ll fQ3l.rr*l .,,..,1 a-.e+tr G$!l
6lrr.' o dL a-il:i-tt [a]e++:t_*t+tt 61+ll--ill i]- +J-lt kS)j.t ;c ");i oL";;yl 6,-
6lJ":,=ll 6lrJj oj OlJ.;uX ir*ll :l.l-ll c-rlrt.' o 6 ! ns+lj cfl:t-.;^ ( gt+Jtill
&lJt & cJ*--tt "l+ +s- .llil.l"Jl ora ,+^:-il *rJ€. O-i=l+ll jS_,,-!_l ."oJlJl
-Y.-tsl i oUi":t l.a cx-.1 

"t++rl-*! le1.,,lJ.l dlL^Sl-lJ L-6 Jl olji:-i^ll -,J.:J ,.tJ."f
-N &L-bl dLi^ll dlJ+-,rJc icti. tl dt--,ri, . O*JfuJl .-l" &:;tt ot-rs_,,!l ..t* q.:*Jl

a-F- d+-,+-,,K ,.j--Jrlr. -Nri (2) (N-benzoyl saccharin) o-l_F- d:*
sodium ) pAr-r-ll d,l-.rt-x tJto .l^ +j (3) Qrl-methoxy carbonyl saccharin)

.[5]ヽぃ 年■ 増い しコ|ヽ 1こ (perbOrate

蝶

!― ∝ H]

ヽ

、

.´メロ早 Fヽミ■点♂|ひ脚 1山1まふひ
"|卜
が ヽ ‐メ■■|も、日|ぃ しi

ひ 1・ J」 山Ⅵム・1.Jり 19771し ●メ̂ ♂ |[6](5… alkoxy saccharin)● 111.1^こ
卜 」(anesthetic)り ミ`̂ ≦JL"い」メヽ 地|」16いジ」|こLIJ～J3'|ム

.(4)(analgesic)

R=CH;,C2H5

N‐ [(4-Dicyanomethylazo)phenyl]-2-saccharin-2-).ヽこ彎Lぶ

(3-Hydroxy-2,3‐ dihydrobenzisOthiazole‐ 1,1-dio対deり (5)ylacetamide
.『]Ⅲ脚 |リリ甲IL・ l」≦ (6))
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2012`4ユ 」ゝ|`23即 |

0

は「…
朗OR

』ふ J.6Jナ 出 し」 こJ´加 lK・いり J■甲 刃 `J二
^`。医 り 腱 醜メ 』 ●itバ

」.ス ^』≦り()Grameリメ郷しけ)Grameヽメヽ
ス`ひメ」|りL"タリ出

」≦メ ド1型 3J・ ス4]り国 |「ヽ スヽ」 工 Ⅲ」 IJ― |ジJレ や」し 出 メ`釧
.[8]"いIL 6_‐」 |ひ脚 |

出」|♂|ルJ。 IJ口 |

うkゃ el｀
ミ1.出り
～
ノ出― Li Jlム

‐1●“16メ、」|●いジ』りい ツ1山Lりうt」゛戸
●Lメ 。i¬ ^い (Gallen Kamp MFB-600-Mel● ng Point apparatus)

.1ヽ
.ヽハ ^υ井りL～‐

“
‖`

Shimadzu FT spectrophotometer)メい ||｀ミ1｀■°|ン」lr・ 1、 11・ `iゝ|[LlLげぃ´

けい ´.(KBr)“ メ FI｀ミ 1.・い (500-4000 cm~l)し
｀ム11辞  (IR-8400S

Hitachi (U.V 200) う峰  FI｀ミ1.“い 亀二」脚IJ 
～
～
饉コ1 6メ  ス‐∴ゝ |

(lH―NMR)… 1■ム]ヴリメ|いり|■■ けい ´ .Spectrophotometer

MHzさ。メ (Bruker DMX-500 NMR spectrophotometer)う い が
ミ`
・・い

.600,300

N‐ethyl saccharin  191(Hl)■
`メ
|夕之≦

1平 ■い り̀ (DMF)ひ (́40ml)´ eメロ 1醜ル ‐ (0.0487mob)甲
|ヽ

‐ りや Ĺが⌒ひびメ|… ´瀕りiやリノい (o.o487mole)oメ |

り よ国IJ区1‐ .」`L(7-6)6」 メ」 |■メ |げ (50-47°C)6J―

躍)tボせ、出 ,お羞蒸甕:躍駅ぶtα
。(°C

N‐ethyl-3-hydrazinyliden saccharin(H2)■ メ |タム
“1早 ■ い J`J日 IJ」り iひ“ (30ml)ひ (Hl)■ メ

|ひ´ (0.0247moに )甲 |｀

一
」♂ 14興i砕Lひ 出|ルS亀Llげ 99%出力早 10-(2ml)0メ |

`Jメも
'ぃ
も♪うLJo,釧 1中り|♂ヵ 。メ|り L‐ をL126」 びメ 1

(116-114°C)りい」|｀りわ̀ (83.2%)ごШ
～
脚 |■」|

Preparation of Schifrs bases (H7~H3)■■工|」 ,■出

1早 ■い り`」国 IJメリ iひ (30ml)ひ (H2)いメ|い (0・004 mole)甲曝

載 ご 邸 観 r詰 ず 出 社 習 L野 麗 郷 |ボ |

…
口 1口」 L

却ヽ |′」μ
～

く
υ
И
”



出 」●jL

N一 N=CH― Ar

‖
C
＼

/N―
c2H5

ヽ

●
●
　

Ａ］Ｈ一‐
ｓ́

むメ』6■却|□ 11キ』ぴ響_

・(H7‐H3)凸い」 も聾メ 1凸1`^‖ :1_Jり、

Comp
. No.

Ar M.p°C Yicid% Rec.Solvent Molecular
Formula

H3 く 方。H 200-202 79.8 Ethanol C16H15N3O3S

H4 く か& 190‐ 192 64.7 Ethanol C16H1aN3O2SBr

H5 じ 174-176 68.3 Ethanol C16H15N3O3S

H6
OCl

178… 180 48.3 Ethanol C16H14N302SCI

H7 く 》 132-134 69.4 Ethanol CroHrsN:OzS

ひo5o調L岬|よ惣乱lな認胤?
濯 お 為 漱 よ 覆 f毬鯨

り出 IJ」晦Ⅵぃ 05mlp♂ 神L

<2り ,国」J典ソン舷宕漱 k翼鰹
・(H9`H8)凸い脚

～
央メ | -2」J■

Comp
. No.

Ar Ⅳl.p°C YieldO/。 Molecular
Formula

H8 H([]〉 ―Cl
９０
．

９２ 27 C18H16N303S2Cl

H9
OOH

４０
．

４２ 58.6 C1sH17N3Oa52

0(Hlo)与乳脚|メ之≦
2¨ Ch10ro― N-1(3Z)‐ 2-ethyl-1,1-diO対 de-1,2-benzo thiazol― (2H)―Ylidene
l aCetO hyrazid

♂ (H2)■メ|い (0.017mole)甲 |ヽ
JI早■LJ´ `レ|しいび` ぃ(3mリリ
ギ■甲|ぃい|ぃ (5ml)♂

～
IL Jリバ

ハ り`増ひLFLひびメ|工‐ギtL
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～…

IF」エム
・

悩 りご
日|♂ノJびメ IΔ鯛 ´よヨ IL=`スJ(ヽ、1ひ脚 |ひ 辞も国|,■ 滲 よ 国 |

.(68-66° C)りい 1亀り。J`(43.3%)ごШ
～
メ」IⅢ」 |`脚 IJメ嗜 |い るり♪
。(H15~Hll)●いメ |"

■い Lゃ 脚 IJ」Lylひ 一 (20ml)■ (H!o)■≦メ |い (0.001 mOle)甲 |■

●しL`´ hⅢ 6」 J・国 |・ヽ `ハ、りぃ。し ヴメLレ 1ひ (0,003 mole)。 光 io‐メ リ !

びメ |。“理
Lエリ̀ JL」

IL=、 JI〔 1́ヽlJメ町Yiひ´。バ国|メ■ 静 Jct」 I Jt≦ !ヽ 01`

。ぃ」L」1望」|ひもり聾うLJごul♂メリ

・(H15~Hll)出■脚 も

"メ
1日 も̂‖ :3-」 りヽ

||

||

＼

ス

Comp.
No.

R M.p°C Yic:d% Rec.Solvent
Molecular
Formula

H‖ ―N(:°
Bi
Oily

Benzene-MeOH
7:3

C19H30N403S

H12 一〇 Oily
Benzene-MeOH

7:3
C16H22N403S

H13 Nく
::
188-190 38.9

Ethanol :Water
t;2

Cr:HrrNnO:S

H14
尽

曹
86-88 55.2

Ethanol :Water
l:2

C15H16N404S

H15 一N〔
pl

108-l10
Ethanol :Water

l:2
CO,H2,N403S

3-1@)-(2-ethyl-2,3-d i hyd ro- I H-iso i n do l- I - [ I 0 ] (H r 6)+llJ#'hsi
Ylidene)aminel -2- ilnino‐ 1,3-thiazolidine‐4-one

(HIo)■≦メ |い (0.003 mole)ひ ぴシ
ユ 響 脚 iジメ応 6り」3ひ

(5-3)6」 o井 |ゝひ (25ml)ひ (KSCN)1勢口Lメ1凸しい 夕Lひ (0.006moに )J

♂ ノJcメ |。〃 ・よ 」 IL・ JIハ
1ヽ0勇均 |ひ J墨国 メ■ 静 L‐ .出しL

♂
Ш

～
二」|ム

1いJ`J」 晦Viひ 石り■ 3出り lbミ リ 。日い よ■ 」 oメ」 1中 り |

.(76-74° C)。りいバ|｀り。」̀ (51%)

47



oユぃ」●J‐
cgJS-Jl ;'J'i11 6tii&ll Ltb+ -t;ri

躍郡 贔∫翼∬l星ぶ督掌∬リポi淵.ぶ。5リ
礼虐 L■ .●しL(5)“」ご|う |しい い (NaOAc)ぃ (0.006 mole)び,JJ!
,日し J」り |ひ び

"`り
勢 oLJ【

“

ヽヽ
J●口 IJⅢ Jbぃ 1中 り |。も りび メ |

.(1:2)

。(H18`H17)出い」 もJし脚 |`1:.^11:_4JJ、

:こギIJ… |…国1札L出こ1,2●1●スミハ‖
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～
却 lF」ニユ1ヽ ^

N_N:CH-Ar
I
c

lr
EIOH I ,N-H

I,/ otrll./
N-N-C-CHr-N-._
ll

(H10)

C

＼

, H一N(:| , H― N(〔
l:::i

ズ
~lHJ→

I

EToHIHSCH2COOH

*
N_N-E-A,
」

)卜

llkefl

ンく (HrHゅ

H一 N(=

′
CH3

H―一N
＼
CH3 …O…NO
結O針0¨0"Ob

1二 Lミ 4
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出 J●うし

AcctolKSCN    

γH
N一 N―――――C

Nuclcoph‖ c

楓 |ゝ‐J,|ジc」 11´ ,、 11.、均|【 Ъ、LJ)し、ぃ
立

“

はlJなぃ (Hl)■ド・ |ンロlr、 1

(CH3)t'‐ メ・ 1』 メ リメロ |」ルツ|

(Hr) +-FX g;!-fJi
;*.1Y1 .i+t ,,s X=r.
rr_!J r_5i ( 2982 -

い メICギ |
11ヽ…、こ11116メ

2879 cm‐
1)

0嘔 ,ご
2

2ス仏ミ̂

な

“

Lコしび国 |

N‐ethyl saccharin(Hl)■曳メlcF■出

ヴ
国|°分 メ 夢 Ⅵ ■ 」ノ が

ミヽ■・Чゝい F夕
。メ 1渉 超 iめ鼻

"■
メ ||ゝ

":■マ1亀OLll― 望玉 ■しリメ(ル

むメ」出ゃ」撃161ま J`l… メ島≦

0
H  ‖

‖―
N一 C一CH2~α

＼

(H10)

50
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2012`4う ヨヽ|`23即 | 芍却 IF」μム
・

1732)立 ハ
ハlJ名

ゝ 」 (C―N)6,´ ゝ 。メ (1265 cm・ )立
“

L^lJな
ゝ J

(Hl)に≦ ナ
」二■ 壺 コ |`メ 1・・lゝ |[L,Lメ 上 IJ。 ぁ メリ国 ltメ ~oメ Jぃ メ (cm‐

1

立

`メ
iも
(π → π
*)■ Jμ VI凸VttVり い メ (206nm)工 ψ

Lバ J横
   .

.(■ →π*)■リコ ツ|●VLyりいメ (293nm)

N―ethyl-3-hydrazinyliden saccharin  (II12)≒ ≦υ」|…          ・

|… めル
"よ
国 ||ゝ 占、 ■、 【h∴ よ L」Xひ 静 (H2)■メ |メ裏 J

を´_。 メリK。非 夕JυへJ(NH2)を メ‐ ひ ♂り」● Yiこリメ 彎■メ響 i

aSIJ(N― substituted hemiaminals)ひ 脚
"い

…。メ‐」|(Hl)■脚 ¨メリ国i
lヽ .ス
メ ょ 国 |た創 島 上 井 」 |い メ |“二 Joし ■ ゝ 典 ヴJメ Lュ ■ Ⅲ ニン

:cPり ILLミ 41い

が ヽ

…―∝F¬‐

. (H2) +'xx 1;i=rtll ol-L-iYla"i : 5-cJ,+

輌Ｎｏ．

R

U.V
Ethanol

Characteristic bands of FT-lR (cm'',KBr disk)

Tmax
(nm)

υ(NH2) uCHar υC=N υSθ 2 υε=ε Others

H2 ‐C2H5

４

４

５

８

２

０

２

２

２

３

　
２ 3140

０

４

６

６

1327

1165
1527

Ｈａ

８３

６６

一

２９

２８

ＣＵ

立 臨 ェ |“L^lJ Lゝ
こナむ 」メ

上 (IR)olメ |【 ｀` 1ム _∴ |ゝむ出 1lL、九 ひ り    `

OH2)6り~コ 上“」ル IJ!●bメ Lり (3275 cm‐
l)`メ
しゝ (3323 cm‐

l)

.5」メコ|ごい メ戸
“̀ メ
i出|-1ヽハ141 Jl亀Lγい(H2)｀≦脚

て
フ



oメ」
`ゃ

コ 1出電11^〕 ´響 ,Ⅲぶ

出 J●うし

・(H7…H3)■■工IJ…

`メ

1・ `t'し (IR),|ン」|(´ 1`4通ゝ■出iJxひ 6ンと」|`Lヽ ェヽリげ■出´ヴだ翼古覇計;ず雲習|ぶ島1蹴     |
:工
“

L^1.leゝ
(H5)

1.06(t,3H,CH3),2.9(tet,2H,CH2),8.4(s,lH,CH),

6.7-8.2(m,arOmatic hydrogen,7H),9。 7(s,lH,CH aromatic),H(S,lH,OH)

・(H7‐H3)山い脚 ユヽ:ヽ L‖ 」_1.バ ^ゞ 戸 :6‐Jり、

。(H9`H8)db島力白|●itl,1^…
mercapto aceticげ (H7~H3)`脚 lt ttiエ リ よ出 ぃ 凸いメ loゝ 凸´
Ⅲ パ 16りもξ ´ リメ リ

lc」り|ヽ い JXひ 甲い,国 1亀Lソ |´ ■ ヽα―aC遍
ひ ご□|■り |ひ 桂 l」ll ι→J脚 |`りЬoLい hlLヽ “J"ドン “Lル (C=N)を メ 轟
.[111年 YIヽ■ 申 1甲¨ 。しⅢ ゝ 」 ぼ め メリ国 lt― ●メリK6JЬ ぼ 6)ハ |

Comp.
No.

Ar

U.V
Ethanol

Characteristic bands ofFT‐IR (crn‐
1,KBr disk)

Tmax
(nm)

υC=N υS02 UCH alph υC=C Ｈ

　
ｒ

oulcrs

H3
90H

３

４

８

０

２

２

９

１

０

６
2976

２

２

６

１
3097

υOH
3257

υC‐0
1271‐ 1232

H4
00,

９

０

２

　
２ 1689

1383

1157
2958

1581

1479
3086

Ｂ

８

Ｃ
〕

７５

υ

H5 瘍
５

３

２

２

８

０

３

２

２

1689

３

９

７

６

１

５

2974
６

９

４

８

５

４

７

６

１

０

υOH
3327
υC‐0
1286‐ 1263

H6
=([]〉

―Cl

７

１

４

０

３

０

３

２

２

‘
υ

1323

1174

2982

2839

９

　
７
3051

υC‐Cl

747

H7 O
９

０

２

つ
４

1622
９

７

９

４

９

９

２

２

２

９

７

８

５

４
3049 /
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Q
Og,0釧
6Jl‐ `キゝlJ(IR),IJr・」|`´ 1ヽ 11_∴ |ゝに二ゝ IJ J〕Lひ 6い メ |・ゝ しに■島 ´リ

.7Jり■JI～争出出JI

い 」IⅢL_ル i凸ぃ ‐
h二‖
ゥ メ
|いりIⅢ Lム LJメ (H8)■ メ |“饉 区

辞
1・
^‖ ヴリメ|

:ΔL● し,al.-lJ F」
'ゝ

(H8)にバナ」(lH―NMR)
0.82(t,3H,CH3),3.3(s,2H,CH2),3.7(tet,2H,CH2)

6.4(s,lH,CH),6.4-8.7(m,arOmatic hydrogen 8H)

。(H9,H8)日
`脚
¨ 1^1^ツ 1戸 :7-J」、

もナ」L」 |●」エユ1ヽ ^

|+  |
N―――――――N―――――C―――Ar

／
　
２
４

“
＝

Ｃ
ヽ
、

Ｎ

／

PT

H

I

lltr
llf,-1. I I\\\ -i 

-H:o ,N-e,Hs L+-c-/ 6 )',,
F.a

o

Comp.
No. Ar

U.V
Ethano:

Characteristic bands of FT-lR 1cm-r,KBr disk;

Tmax
(nm) υε=0 υS02 υε一N υε― S uCH alph

vCH ar
Others

H8 =([])卜
α

７

４

０

０

３

２ 1726
９

　

６

‘
υ

９

２

９

９

２

２

８

９

８

４

０

０

υε―ει

752

H9 OOH
１

４

１

０
1708

７

０

６

667 2974 3097

υ。Ｈ

３２５７

υＣ・
０

‐２３２
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U.,l-rA-, ujL 
69-rs-! tu'r+Jt 61ii'i^ll L,.r+ J+:i

.(Hrs-Hrr) ipill i.i..ol crlt<-r. o€td,.,tl
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ABSTRACT
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twicc daily for 14 days were compared with 20 healthy、 vomen had taken the same

treatment.
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dlLir,: jl-!^i a*,1;rRhodamine 6G,Fast green FCF Carmine
,Ji, ,.1.ll Gg A,ii.i^ll 3.:ijl C.t-,

aLlS ir* etil 3 ,;LiJl J e srlc
e'J^JsJl r"!/6u'I L_rill 

-4Js/ 
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ABSTRACT
In this study charcoal derived from apricots seeds were used as adsorption surface to
the removal of Rhodamine 6G,Fast green FCF, Carmine from aqueous solution ,the
adsorption process of Fast green FCF was reached complete equilibrium within 3 hour

,while the adsorption of Rhodamine 6G,Carmine were reached equilibrium within 3.5

hours ,the results showed that the optimum weight of Rhodamine 6G,Fast green FCF
was ( 0.05gm),while the optimum weight of Carmine was (0.l5gm)
from surface adsorbent.
The adsorption capacity of was higher (1.83-5.56 melg) with (292-332k) higher values
of the initial between pH(2-14) and agitation rate (l60rpm).Adsorption isotherms and
their applications were also studied such as Freundlich and Langmuir isotherms .The
temperature thermodynamic parameters like AH, AG and AS have been calculated
from the effect of temperature and values of AH showed that the adsorption process is
Endothermic.The adsorption percentage within 292k of Fast green FCF

,while Rhodamine, Carmine (68.5%), (68%) and (Yo7l) respectively.

4,.->ilt
Rhodamine 6G,Fast .3ErJl jl;*"Y L'i-.ill Le-f A i.i-ill a-illqJti i-l_.p,',-ill l:a J^,;:
Fast green L+- jlji-l i;.l^J utjfyt u.j +r.j i:. r+tJt l.cl+ll- u. green FCF,Carmine

eii+- jlji.l 4JLc ciJ! rj)ll O^jl OtS ,j- ,,3 LL 3 Jl !Jl* 4il r+.;* FCF
iJ:,.;ijll JJ- 4JJll L-iYl +lJt- fufi ,lrJi.! 4-L 3.5 J,t Rhodarnine6G,carrnine
u* 0.05gm cis Rhodamine 6G,Fast green FCF ll &yt .ri:lt ot+ i-lrJl es,",-.':l:.
(1.83- JJrs rJA; cnK a-JJJI drLir-ll jlji-Yl i* 1-1. jul eL.-"tt J. 0.l5gm ,-tlS Carmine ll
;l_,!)l i-c.l*: (14-2 ).x 4+-tJl allJl #r, (292-332k)r;l;nJl c,tr;Jl .$s 5.56mglg)
;aLS.r)3 .-riJsy cr1-J:63ll & i-iE;tt IC5I.[;J jlji-Yl r:l-JiJj{l ,., .-,;: LS. a4r: ,JSl e_.r_rrl60

i,L. Ol .._l AH f:s c.l.: . ,AH, AG AS qS;.14r_5,.-,ill dljJl uL- 6:;Jl!l i-;: _./iLi J)s u.J.
JZqZU rjc.jlJi-)] qj-lti"dit e;l r+:-t . ;Jl )=lJ a-u a.Lc *a -)t;;yl

&VrAq, (%68.5) c,ilSi Carmine _r Rhodamine6C 
"+ 

\^1. (yo7l) Fast green FCF

-$s ;>:,Jl ,t_dl tl+ s- rJtJl 4+hi Jl a-i,Jl d5t-Llt *l ._r" 
-or-11 &3JlJl als.r,- r,i

LUt 4l:!-J<ll tjrlGi el. Jt qfJ +.+ , i++ll € sy,il:=l ,rJt octr. tl 
6,:iiill .5:l

t-H ,J;-l dJl ,=llJt pt-:aY]; 4!Jl rirE aJS^i,- itii +^+r r _2!,x1Yl3 g_tt+-lt j
.(l)iij+ll L.L^= c-rL^h ;- i.cti. ll t<.t .r_p *Jl -t d-:li,

U"*,iil i;l cJF: C.^, l-6-135 +:L _i-r -il_l i+-::J'11 oL,"Jl ol31L .9r=l g!-)ti

"r:.-r;t-i 
dli O. \:s;J":ll .+SJill elJ* ;. 

"':,s-=i 
l.dl lJJL6-lYl 'lJ- d)S. Lo:Lu3

.3_,,j1, ,slr:..,)rL,ll l6ir d,lcri. ll g. .:rrjl .# drUr-Jl cji.l , (2) irLJr*: LL cfi_r-Jl
l^rJJ iilj. ll-9 i+;Yt dht- U. e.il rtlJl .iU_9L gt:i. ll rJl r LL^=iJl rl_9- ri.-.*r)lr

-rp A_r aitlJ Jl 4+lt, Ln-lsly O;sj L"l'lc a_:JJl 6l.r^ll (Jlc. lJ*S tJirfE Ji, $
'-'or-i "l elJrJ , ;l;Yl t{j.J.r.,ll ,}lsJ LUI a--ll ,r-lc, ,r+l- l}- lJ W Q+ =:r-*ll
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.:t-ie jlji.i Lll Rhodamine 6G,Fast green FCF Carmine ui,^,i,^ll a-t',-r dilll r.ill Cl- *1"
eGJ j grl-

aJJl6et-isJtr r-,,,ulr',--,. t+s;lgUt4-=ltJl glrcrli3JJl iJl_lY;:r''- oJL)iL3^.-illlt
,-SlJtll dr +r,ll du6i , Ld^ i.itlJl jSlJiJl $c L':-: 'l+.ll ir drElll d$ all)Y

:61+l^,ll ora o^^:i:3 'l;.ll ir 6ti.r-!l drBJL alljY Lrii," Jl 4J:l+4SllJ 4I!,Hl
,jJtll oia J^ 4!Jl ,.JSl, d"S,ll g;LiJl3 ;Lnl d-iil . d:n!^Sll 6l'"(Yl r-ruiiill

a;lS- -)l'-l drjillL-JrjlJ i,tJ-Jl, i^**ff ,Slltll orA g,o3 . 
(3)altj)l i-LJl l-6jl:'- o

.(a) ol-rll ir i:lLll ;r;' J LrLll drErJl illjY jljrr.Yl r,+ !rt-:!l
'"Jrilt l.6l aili^ 6jl- CJ"t- thi:-L +rr.lJl crL:;kll alljY 6lc ii=r dJlsl-): c+Fi .il
oliLjr (7),.,.',rll, to)rrll s_#s J,"sYl J;ill. ts) r_,/l :L-,1 \=r-'ot+Jl l;sxl 6ct6Jl-9

Rodamine '4;.* )lj-Y i*,l-,;r c.,;-pi t-.S ,(8)irrt+-Sll 6''"<Ylrtir-5JYl.+r-ll ::-,rrK-t

Fast green Lr- Ji6'i3 , (e) 
,+t-rJt .d-r-:Kl dr+t C.t- &6G ,Neutral Red

dS, iiL-ll j prii.,,'r .,ill Al.,-Yl rJ. taJ,lcj Rodamine 6G,Carmine .FCF

.(ll,l0) a.=.-ll !j_l^_l L1- rlj^ i*i aq-yl u^ .,,oJ.!^lJ ot3rL _,,p;

,J 6.P_il1 Lri, ^1, 11 6J O 63,j, ll -rll al''rr. 'l turts.l JA qll-ll a-lJJl U," .-i*ll ;l
i .ld iils crti q:l-l!l a+-,l,!+l l:= r.t*rll i.--+iJ :ly^-: q41t 6).-bK aJI= ll 6lJ,.,,Yl

. +.rU ttc.,Eli^ll, olJ-ll,3JE a.=L-

d-Jl dlJL 3 rljrJl
.fu. !_ijrll 1-6*jL-i ,.*;jJ d-Jl (1) cJ:+Jt i 4lJ+^llJ 4tJYl 4Jjl+nSJl (:JliJl ggrr.'i. .1

Dyes Chemical structure Chemical
formula

M.wt
s/mole

Purity Source

Rhodamine
6G/red

c28HrN2O3Cl- 479.02 99% Chem.
supply

Fast green

FCF/green

C37H3aN2Na2O1653 808.86 98% Searle

Carmine/red CzzHzoOu 492.39 97% Searle
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ABSTRACT
This work in volves the synthesis of(13)new Cephalexin monohydrate derivativcs by

thc advantagc from the(―NH2,~COttH)act市 C groups in thc main starting compound
.Thcse derivativcs(Rl―R6)have been synthesed from the rcaction of Cephalexin

monohydrate with aliaphatic and aromatic anhydride.

New carboxy acid chloride compound(R7‐ R13)wcre derived from Cephalcxin
derivat市 es(Rl― R6)with ThiOnyl chloride,A‖ these synthesized compounds havc

l訛∫悧1零脇
rttrttIW,鵠
鰐て,■:聟薫湯殴』Rcぶ)1¶l糧

synthcsizcd compounds lave been screcned for thcir antibactc面 al activities,bacte」 a

the(G― )(Escherichia coli)and(G+)(StaphylococcuS aureus).A‖ thcse compounds

show different rang ofact市 ity to word(Esche面 chia coli)and(StaphylococcuS aureus).
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"(R13‐
R!)6メ劇 l凸厖メ 16JLひ ≦口 |

亀 しゃ」(FTIR,UV,HNMR)仰 |`メ lυ響 が ミヽ116メ at}山いメ loエ
ー
J́`

神日1(E.coli)ひ い_NIひ 醜‐ ■螂」出ξヽ」脚 |い腱リヒ iり 甲曇メ|¨ |メ |

Ⅲ」」
"り
腱`4■ ^16ナLコl dlli^‖け→Jェリ」り̀がメ■‐」

`―
メ|(s.aurcus)J戸メ甲

dりも,(―OH)ふ ≦Jリコ lげ■ 許 い i井
'』
Ь」 (E.coli,S.aurcus)ヽ ハ 邸 Jtt J

邸 ひ げしⅥ い メ |ひ 錮
“

メ l dit』・ゝ よ■ ♂ IJ為い J脚ldJヽ 1リ ジメ 1」 Ⅲ メ |

.し脚 1」エリ

4.0｀ l Atl

許 ・
lJ』
ヴハ ‐ `´

口 |ひ bl ilJJ u^_・ Jメ リ|・ lJo 20酔 ぃ ぃ 」 甲 IJ山

●鼻 [5-2]ぃ国 町」16-う LJ`[1]・ちJひ %103ぃ メ リリ%95出 ツ L

Fり」JりJSし ご 甲Jヽ YJ,t411ひ ●IJ」I JL`さコ |ジリ聾 `凸Ⅲ メー IJIJL J■ |

JI もりL ♂じメ | ●|リリ」I Ⅲ り|ぅ 増り ` Jメ晦」|り Jメも 1ヽ 静  甲りヽ り _角 ylJ

…
J `(5。 5-4)こ ・́IJ」I J押

`」

中リリ単が1戸り|び 1カリ `(158+_149+)
甲_か」|●ぃヽ却|いし メヽ卸1凸y)日|ぃ な3日|●い甲り|こ光 ひ ぃ」甲 |

がL・ 11 山い`コ|り [6](Dental infections)otLり | ●lt」 |り[5](SinuSitis)いツ|
甲い ]り IJ[7](Respiratory tract)脚 | `|」 1 出いい 」し[6 ]J´ 口 |リ

(OtitiS Of the middle ear )げ L・メ| ●Ьツ1 中甲 |」 [8](BronChitis)脚 |

77



(JJゝ
l,メ1)り 毎JJ■ 1り国 1亀 lっ。」,日IⅢゝ

`●

LI●メ SL脚 1、≦メ 6ゃコ 1日 1・ 1』 び響 ´

`jり
」与ギ餞

(Mild acne)。国 |_丼 甲い 1雫 」ヽ (U五nary tract)リメ 16国
|に‐ い し[9]

.[11](SOft tiSSues)3」 ■り|ム■」りIJ」」16L甲 |り[10]

:榔1準メ|■押 1醸岬嘔島

脚 |♂ |ルJハ IJ口 |

´り|■■ ぱい 戸り。(Gallen Kamp

(Bruker DMX-500 NNIIR spectrophotometer)」ぃ が
ミ`1.轟L督畿■1・ ^‖ ヴリメ |

Lメ ||ゝ ιこLI(Nutrient agar)ヴL」IL」 l elヽミ1lj´J.(600,300 MHz)う 。メ

″メし ミ`■Jり .りNI出
～
ズロ|“|メ1亀 |りもい |し邸 |」シリエ´メ

♂σLo J JJし―し。c』
::貿:翻式よだよ製占

～
|ヽ

～
り loゝ `´
ぶ」
`JLり
甲脚 |ご

い 亀メ 副 J。工 許 し‐ 瀕 中
口 IⅢ」 |が ミヽ・ ■ け Lゝ|い メ し ご日|■メ |

.(Fluka,BDH)、 ■ メ LcLiひ 亀
、ミ1.6JI～Jい夕 IJメ |。‐ っ ｀~り・

General synthesis method for(Rl… R6)deriVat市 es:―

…:[12](R6~Rl)`いメ |」辞≦

7-{[(phenyl)acetyl]aminO}_3… methyl-8… oxo‐ 5-thia… 1-azabicyclo[4.2.0]oct―

2-ene-2-carboxylic acid derivativcs.

■山
“
叩曲n mmぬガdOぷ肺三巴:翼Lご[認宙(mdeiCやリギ |ゝ」≦ナ ぃ (0.01m

anhydride , phtha五 c anhydride , 4-Nitro phthalic anhydride ,     1,8‐

Naphthic anhydride,2,3-dichloro maleic anhydride,succinic anhydride)

ポ

|ぶ |こ
1響
1覇 嘱 輛 」‖麟 属 側
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2012`4う 」ヽ|`23螂 | 芍却 |′」出ム
・

:■口 IJS(R6~Rl)こいノ Ⅲメ |¨1メ|:lJ」、

Comp.
No.

Ar ・
ｐ

Ｃ

ｍ

。

Yeild% Molecular formal State and colour

Rl 178-180 C20HlフN306S・ H20 」 出ノ `‐

Rぅ 118‐ 120 91 C:eHrqNrOoS.H:O 」 島 メ `‐

R3 170-172 c24HrsN408S.H20 り調 `‐

R4 198‐ 200 c28H2rNr065.H20 ぃ調 `‐

R5 168‐ 170 93 C20H15N306SCi2・ H2

0
■鯛 `‐

R6 |

°

き

C

98‐ 100 89 C20H19N306S・H20 」
出ノ `‐

General synthesis method for(R7-R13)deriVat市 es:―

…:[13](R13~R7)・いメ |。■≦

7-{[(phenyl)acetyl]aminO}_3-methyl-8-oxo-5-thia-1-azabicyclo[4.2.0]oct―

2-ene-2-carbonyl chloridettderivatives.

(Cephalexin ■いメ | い  (0.01 mOle)ぃ  o」畠 びシ い Jつ  ・`―

(7-6)8」 (ThiOnyl chloridc)ひ (15ml)り mOnOhydrate,Rl,R2,R3,R4,R5,R6)

0メ釧 1中り|げトリ■響 JメJ。メ |り ´`´LoL■ メ 」 |■メ |げ 出しL
.■いj脚|“ |_押|:2」J却い (eリメリリメ リ中 口 1望ヨ |ひ 石り♪ 山半 し

79
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(JJゝ 'メ
1)り 年 」ヽメリ1●国 1亀 1り・ J,日 lⅢゝ ヴエ |●事

」い脚 |■メ 6～コ 1口電ti』 J響 戸

`jり
」∵が出

:1■.“.]山 1も (Ri3~R7)出い脚 ■峰」脚|し |́メ|:2-Jりヽ

CH3

R7 ‐NH2 53‐55 70 C16H16N303SCl・ H20 ひ し げⅢ

…

R8 140‐ 142 87 C20H16N305SCl・ H20 ♂こ´ `、L

R9 113-115 C24H18N30SSCl.H20 ひ し g■ ‐

Rl。 155‐ 157 59 c24Hr7N4O7SCl.H2O
“

調 `‐

R‖ 160‐ 162 C28H20N305SCl・ H20 ひ し げ|`‐

R:2 150‐ 152 60 C20H18N30SSCl.H20 ♂ ´ `■L

R13 118-120 75 C20H14N305SCi3・ H2
0

ひ Lゞ|`‐
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岬
Ｎ。．

Ｃ

　

・

IR lmipl
ll♀ C‐

YOildll° /o‐ IMoお011ar lfOrnla ‐‐statёlind10o1011r



2012`4●ユ」|`23即 | ガヽ品出IP井 ム畢

―:[21-19](R13~Rl)●い脚 年、力Jり1神国 |

許 Ⅲ 」ゝタリ lkJLり 二ヽ
い
」J■ 日 |もりい 興 16メ轟い (R13~RI)●い メ 1山ナ ^

』ムJ´メ■‐」ス→メ|(S.aureus)り メ́ム■」神国|(E.∞ li)ひ しメ卸|ぃ諄レメ
6」♪｀り。ごいふ 』も‐ (Nutnent agar)LJ許 い脚 lいこり` |ふ 螂

.」≦ ナ 」ムム 」タリ|り国 |夕立 ´

“

J甲_押|も井 が
ミヽ
・ ・LJを L(24)6」 り(37°C)

)(Nutrient agar)びっり|」"」 |_片差■』も出い」  Ⅲ」タリ
|り国 1山メムi

L」 |り 出 |り。ゝ 1戸
`り
(脚 |・口 |ひ (loooml)ひ 上ロメ|夕 Jい い (28gm)■ 格L

(15)3」り(lbar)に・
スリ(121°C)3Jォ ｀りや(Autoclaved)静`う

い F｀
ミ・ “̂‖

‐ Ⅲ Ⅲ ヽ ム単・ ひメ Lり Kゝ 16SL」 (40-50° C)り 分 ｀ りやり ´ ひ J■ D

―
」勇 ひ́Lメリ(3-4mm)と LりL(petH dおh)午リリ16■ |ゝひ マ‐‐

ひ (0.lml)玉ヽ メ ～ ヴ
J)ヴメ 郷 |」口 |ごうメ ,ば こ卸 亀メ 16J分 ヽ りゃ

♂ 」 IJ押 |い (9ml)JIい LiJ(Ю p)ひ口|ム Lも い |｀ミlJ Jメ |ぃ_脚 |

こ」瀕 ヴリ|≦JI J口 l cr(0.l ml)玉夕』Ьゝ■」((D.WttNacl)(Normが Sdine)
L」 壽 許 ´ メリ (MiCrOp● et)苺 J桂 園 1楓 |夕 6二 許 し脚 |ひ

どうメfi)6メ劇 リ メ亀も■甲|ナ」|が
ミ`1.お
(plateS)JIひ→じ工こうメリ、fリリ|

(げつ」ユ…メリ …ひ→ J。 いメコ|メ J^・
ス1出Lt≦ |ゝけ→ひヴロ IJ口 |

けリリIL」|´ 甲メ J4C漁 』も‐J(37°C)6J♪ ｀り■をL(24)6」 」メリ
硼―ひ (0.lml)■ さひ´ メ』も‐」(0.6mm)ハ ジや工ゝ き`ミinL

(500,100,50ppm)♂ jメリ どル (R13~Rl)●いメ1硼― オム」)●Kメ |

スユニ」|えたatハJが 、ミ1.nL(増 L4.リメ めL´ 饉 `脚 IJメ噛 |)中 ヒ園1望」 |ひ ぃ もし
‐ ´
亀メ 16J♪ ｀ り増 6工IJをL6」 6叫マ|」メ ´」 6ゝ ま さ (Mた rOpわ et)

邸 |ム =臨 L乃 ひ́り.(37°C)6りい もり■ジをL(24)6」 i■ス国いい≦ 』も
な、ミ1出』口≦メ|い ぃtリリメ|ヽ型 c脚 |」
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(cJ3!l ,;pJt )kl++-/y.!lt Ul,ill i.-l_,p3 eUt L;6rt-i ;ssltq^Jl +-*16!'itl drtiii,^ll Ld.+ +-L.j
,J-r-J-, tS

i,i3rj.Jl: dtsJt,..-itlj f,i.,.Ai^tt cr)ctiillil,.& 3 1 .hLt Jl

¶鷲卒
SOC12

環等
Ｒ８

¶鷲曖¨

瞥‖嘔

０

―

Ｉ

Ｌ

Ｐ

Ｉ

Ｉ

82



2012`4ユ 」ゝ|`23螂 |
4J,"-itJl aJ.4!+-

―:(R6~Rl)●いメ |♂■島J声
凸Kン げ 41Lt島 』も(cephalexin monohydrate)■ メ 6≒→」11.｀A)基3戸
6」
´ リコ ゝ
|び り|い い 督■ _小り lc興 IJXひ よ 国 1占→ り ゃりゃ |ゝ

なとだ上鋭宝霞高躙T躍概耐2おこtポ |

なメロ|ムギ摯甲 し。LⅢゝ Jtt。鼻」16脚し
`メ
IゝⅢメリ国|をメ‐ 0メリK許

―:[22]」・ 国|1平

!|

0
||

0

eH
R一一一NHて

:〕
||

0

0
||

０＝ｋ〔＝〕ｒ＝０

P.T ~H2°
R一 N

ＨＮ

一

０
＝
Ｃ一

ＨＣ

Ｉ

g3s.;rll x-fi e.15 elJ,"-ll ,',-r fiig ilittll gJl.llliill cD: .t ol-.,S;Jl -eS i $-:
_.r_*L-r (3425-34}4cm-r) a-ui- i (-NH2) Lr r J L-lr L}= ,riiii 1l ) Js- (R3)
.i. Lj.= -sxLs (N-C:O) 6J,-Yl .L Jl rJ,J ( l772cm't) r-ic u,al-:Li *j-
Lj=: .,!"SIJISJI 

";-"LJI 
(C:O) ,Jr-rl-.,K1 4-J*=- L 4++i Jl .-r, (1691cm-l)

u#s fusXt d (C:O) .J+-r+-.,Kl acr.+- L !+i Jl .-F (l724cm't) .j'1"
4SqYl (-C-H) 6 r-Yl L ,-++. Jl .:; (2966-2929cm-r) r.,c uiaL:Li .+i
q;-9ylt ;p-,;Il , ;ru x:;i3.(-OH) 6J.:Yl Jl .-r, (3387cm-r) Jic L+f L-=3

Ｏ
Ｄ
０
０



(JJ柳・ メ
|)申 与卜」タロ|り国 I LIり。J・園 |～ゝ

`ム
|い越 国 |いメ 6～コ 1日 1・ 1』 砕 声

`j」
J∵い出

」|。メ3(8.8-6.8)工 ψ L^1ぶ Fゝ (2)c卜L(R3)にメリ (Hl―NMR)辞 L二‖

露玉∫凝 ダ 貰 ∫習 P轟 研
→こ力
・
L"ゝ 租 |ひ ぃ

"卸|ゞ(C‐H)t´‐ J16」L(2.2-0.5)エ
亀ゝ J`メ

'l hl工

iジLこ F・ヽFK力 |ム J、 ぃ (C―H,C‐H,d― d)」13メ (6-5)■

0‐い。メ LⅢ チ与 JいJttsTヾ 、
》市 打 2葛‐ メ iJ.(DMSO,s)望 」り 16」し

■リメ 1ゝ山ツ出 り` |`メ びし(304nm)工
“
Lハ1ボ 横 (5)出 (R6)■メ |

びメ♂|(205nm)工
“
Lハ 1ぶ り井 ″魅 s,0)・ |りも」16“日し(n→ π

*)

区́。Ⅲ リリゝ ひ脚 社 脚 6皿し(11醜*こ
りよ∫漱 ゼ lゴ:七 |

ひ J」嗜 |が ミ`1・"L』も(TLC)J16リリF
■ メ IⅢ こLJげ い 井 りごШ ■ 脚 6JJ Ⅲ り井 Lゝ りⅢ ≦メ 1押J

。年 脚 |“L^1ハ |ゝ・ゝ :3」Jコ |り .´ ごШ ■ メ IJLゝ げ Lゝ |

84
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2012`4●ユ」|`23即 | ナヽバL」lrJL社ン

:■■」1出lS(R6~Rl)出いノ 御 iに′1^1^サirゝ :3-JJヽ

○
||

CH―一C―一NH
|

Ar

Comp.
No.

Ar U.V Ethanol υ(C― H)

cm~1

υ(C=C)ar

cm~1

じ(N―C=0)

cm~1

υ(Others)

cm‐
1

maxユ 8nlax

RI
|

°

き

゛
６

０
４

０

７

２

２

1.725

0.299

ar=3093

a!=2958

1525-1537 1683
(OH)3342
(C=0)acid
1699

(C=0)lact.
1714

(C‐ S)702

R2 １

９

２

２

1.574

0.718

ar=3064

al=2966

1500-1521 1672
(OH)3298
(C=0)acid
1683

(C=0)lact.
1718

(C‐ S)700

R3 ５

４

０

３

２

２

1.464

0.331

ar=3070

al=2966

1427‐ 1448 1772
(OH)3387
(C=0)acid
1691

(C=0)lact.
1724

(N02)154ト
1379

R4 ８

０

７

０

３

２

２

２

３

1536
1.391

0.581

ar=3064

al=2962

1514-1494 1676
(OH)3244
(C=0)acid
1714

(C=0)lact
i735

(C‐ S)705

R5 ６

６

７

０

，
４

つ
つ

２

　
３

３

３

５

６

０

９

８

１

２

２

１

０

０

ar=3064

al=2966

1521‐ 1500 1772
(OH)3344
(C=0)acid
1683

(C=0)lact.
1718

(C‐ Cl)721

R6 ５

４

０

０

0.978

0.229

ar=3090

al=2966

1539-1496 1678
(OH)3288
(C=0)acid
1693

(C=0)lact.
1722

(C‐S)700

(NH)3234

く
υ
０
０



(JJゝ
|・メ |)り ≒卜」タリ|●国 I LIり。J・園 1もゝ

`。

LI●メ 」u脚|■メ 6■」 1山111鷺 ^Hcかり_辞墨

`jり
」≒翌≦島

―:(R13~R7)白いし」104■出J,と≦

(Cephalexin 山いメ | よ 饉 」〕な  ぃ  (R13~R7)出厖メ | ´  戸

…

´ 」り。(SOC12)あタロ1増リメ げ monOhydrate,Rl,R2,R3,R4,R5,R6)

出 塚 翼 満

鱗

郡 弾

晟 羅

(‐
OH)をメ事コ l亀ゝ J“ミし(0=G

戦
=乳
iふゞ 、温

`「

T量 与 どな出 Ⅲ国 1租|ひ C=Q

蜃鎧韓歳隠|

ざ.鎧翠メ:こ選湯Ъlt凛属席鼎ポ:Tは⇒ざⅧ

l 瑠簾灘難萎■メ |し手Dメ1」 。(DMSO,s)望ヨ1(
こ」ひ 尋 ,い 山Y脇 りゝ |`メ び し (312nm)工 ψ・

ハ1ぶ 秘 (6)榔 (R10)

`メ
ご
」|(205nm)工 け。し 1」 υ_烈ム

"光
五 (N,0)山 |メ J165日し (n→ π

*)

≦口1戸J.■LJリツ|タリ |ム Jヽ J16“口 IJ(π → π
*)と
」 ひ ■りJ図 |ゝ●VLゝり |

Ⅲ ´
じ
ひ ご
口|■メ I ⅢI｀ (TLC)J6J」 が ミ`1'由｀いりLり 山いメ |ふ o、ヽ い

ど い ル JごШ ■ 脚
覇 〈

Ⅲ J#ぶ
t囃 ざ 盟 糧 覇 斌 黎 」
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2012`4●ユ」|`23即 |

1=、 ^11

/., FIiJI ar- {}-

脚 ■■」|∪ 1́^1^ゝ lrゝ :4-J出13(R13~R7)・いナ」ムふL〕

“

l^1^yl rゝ

ＨＮ

一
）Ｈ
Ｃ
一
ＨＣ
Ｉ

Ｒ メ
〇

Comp. No. R U.V Ethanol υ(C‐ H)

cm‐
1

υ(CI‐ C=0)

cm‐
1

u(Others)
_1cm'maxl εmax

R7 ‐NH2 ５

４

０

０

２

３

1.170

0.385

ar=3084

al=2928

1770 (C=0)lact.1710

(NH)3120
(C‐S)692

(C=C)ar 1510‐ 1404

R8 ５

０

０

２

２

３

1.147

0245
ar=3064

al=2980

1770
(NH)3213

(N―C=0)pen.1693

(C=0)lact.1724

(C‐ Ci)756

(C=C)ar 1523‐ 1494

R9
７

８

０

９

２

２

1.581

0.197

ar=3066

al=2964

1772
(NH)3176

(N‐C=0)pen.1681

(C=0)iact.1716

(C‐ C!)721

(C=C)ar i450-1424

R10
５

２

０

１

２

３

0.867

0.108

ar=3088

al=2966

1780
(NH)3234

(N‐C=0)pen.1735

(C=0)lact.1702

(N02)154卜 1356

(C=C)ar 1 50Kl-1448

R‖
５

７

ハ
υ

う
乙

1.267

0.581

ar=3099

al=2933

1772

(NH)3H0
(C=0)pen.1693
(C=0)lact.1730

(C‐ Ci)725

(C=C)ar 1523-1494

R12
０

７

1910
0.345

ar=3066

al=2976

!770

(NH)3173
(C=0)pen :695
(C=0)lact.1739

(C―Cl)775

(C=C)ar 1510‐ 1440

R13
６

０

０

２

0.978

0.335

ar=3099

al=2966

:776

(NH)3112
(C=0)pen.1750
(C=0)lact.1705

(C―C!)725

(C=C)ar 1523‐ 1494
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(JJ細・メ |)り ｀メタ国スJ国ILしも,日lⅢゝ fム1醜嶼申 |■メ 6ゃコ |□
ま∴』´■メ≦

`jり
」■゙島

―:(RB…Rl)●いノ :曝トメしり14共適|…
●い メ |ひ → ol」ヒ 」 年 6ナL」 1山K脚 毎 卜」タリ |り 国 |げ ■ 出 ´ 」

い タ リ邸1瀕り 邸 許 昴 Jヽ 」虫 J二 』Lム16_声」 |

(24)6」 61Lゝ|“ヽ こ澤、 」し ヽり `・・ ｀亀井 `Lり
■J(Soaureus(+),E.coli(‐ ))

メ |メリ≒中 二■
1l L｀ 41%■勢 Чメ卸1瀕」≒■ に■ 山いメ |ふ Ⅲ L Jを L
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“
(500,100,50ppm)1:憤

ミ̂

げい」|■Xミヽl ditム ムム」夕、りL:4L。16メ|`いメIJヽり‐ ～
、」メリ|
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。マLJ Lォ
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♂いJこメ」り 1甲 |ぴい こJ出 レ ゃ夕 L LJ■ ひ 甲し ユ1話
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Comp.
No.

Zone of Inhibition (cm)

E.coli(― ) S.aureus (*

50ppm l00ppm 500ppm 50ppm 1 0Oppm 500ppm

RI 0.25 0.65* 0。 9 0.6 0.8

R2 1 1.4 1.8 0.85 l 1.5

R3 1.35 1.6 0.75 0.9
０
フ

R4 0.5 0.9*
く
′ 0.5 0.9

く
υ

R5 0.3 0.75* 1.3 0.6 0。95 1.7

R6 0.2 0.6* l 0.5 0.95 1.5

R7 0。9 1.5 1.9 0.4 0.8
０
０

R8 0.4* 1.45 2 0.55* 0。 9*
く
υ

R9 0.5 0.75* く
υ 0.6 l 1.8

R10 0.3 0.5*
ぐ
υ 0.4 0.9

RH 0。7 l 1.6 0.5 0.8 1.3

R12 I L4 1.7 0.8 l 1.2

R13 0.65 1。35 く
′ 0.85 l.2 1.9

*=inhibition
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2012た/18‐ 1」メむメ‐20H/3/9t''ヽ ふ″壺むメ

ABSTRACT
Thc cffcct of γ―radiation on CZTS thin ninls were invcstigated using Cs137.These

f1lins were exposed for a period of 3wecks.Absorption and transmittancc spectra werc

recorded in the wavelength rangc(400‐ 900)nm bCfOre and a■er irradiation.Thc

radiation cause an increment in The  values of absorption extinction coefflcient,

Imaginary part of dielectric constant. Whilc The valuc of transmittance and optical

energy gap were reduced ater irradiation. The value of rcflectivity and rcal part of

dielectric constant show Two beha宙 ors,incrcasing in The photon energy(1.5-2)eV

and decreasing in The photon energics>2eV. In comparison v/ith Their valucs beforc

irradiation .Thc value of refractive index show an opposite bchavior in comparison

withThebehaviorofReflectivityandrealpartofdielectricconstant
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ABSTRACT
The identiflcation of the level of interdependence betwecn the text and content of

articles and books before signiflcant task for thc rescarcher.

Assist in thc selection oftitles that can be relied upon in determining the sources that

help him improve his knowiedge in a spccinc sutteCt.Pro宙 ded the international

network(IntCmct)as a mCans infollllat市e and wide can takc advantage of it,but

browsers and machines,cspeciaHy for Arabic texts do not contain indications help the

rescarcher in the navigation and selection of impo“ ant suttect fOr himo Was

introduced the proposed research is based on a techniquc that used technology ofdata

mining is thc means proposed to flnd a measure could be offered(to be dctel::lined

percentage of link text content in the displayed titles)in the lnternet and can be the

issue, problem solved separately and then apply this technology to the Arabic texts

werc propose an algorithnn to dctcrmine that goa!and set、 vithin a page net along with

any titlc to help apply this proposal to flnd a coherence between a range oftexts and

titles werc at the same tiine,view thesc tcxts on the experts in Arabic language and

the proportion ofthe compatibility ofthis measure is very high by 80%Can develop

this lneasure is used alonc or in the international network to nnd a guide to assist in

navigation.
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ABSTRACT

The aim of this research is to study the depth of boundary layer above Iraq by using
data from European Center for Medium-range Weather Forecasts ( ECMWF). These
data included the monthly means of the boundary layer d6epths and the surface values
for each of the air temperatures and the wind speeds for ten points distributed among
Iraqi map according to the longitude and the latitude represented by the nearest cities
(Basrah, Dhi-Qar, Najaf, Nukhyb, Wasit, Rutbah, Baiji, Anah, Suleimaniyah and
Mousl) for the period (1989-2009).

It had been found that from the profiles of time variation for boundary layer depth
during the months of winter represented by (Dec, Jan, Feb), spring (Mar, Apr, May),
Summer (Jun, July, Aug) and Autumn (Sep, Oct, Nov) for these cities as well as from
the contour maps for annual and seasonal variation for boundary layer depths the
maximum average values for seasonal boundary layer depths during Winter, Spring,
Summer and Autumn occurred in (Rutbah, Wasit, Basrah, Basrah) consecutively, it
has been found that the maximum values for annual averages of boundary layer
depths occurred in the southern point of lraq and decreased toward the north.

This research also included studying the effect of the surface value of each of
temperature and wind speed on the depth of the boundary layer. It appeared that the
monthly average of boundary layer depths for all areas ranged between (280-1400
m) with temperature ranged between (2-400C) and wind rp"ed (2-6 m/s). ioint near
Basrah city had the maximum monthly averages for the boundary layer depth,
temperature and for the wind speed. A strong linear relationship between monthly
averages of boundary layer depth and the monthly averages of temperature with value
ranged (0.88-0.96),whereas a value ranged between (0.6-0.95) with the monthly
averages of wind speed had been found.
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