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ABSTRACT
Uicerative cOlitis is a chrOnic inflallnmatory bOwel disease.The pathOgenesis Of

this disease is related tO several genetic,envirollmental and immunological factOrs.

The current study is a trial tO cvaluate serulln CEA rneasurcllnent as a parameter

monitoring disease activity and study the possible rOle of IL-6 in pathOgenesis Of

UC.
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depending on disease acti宙 tyo On the Other hand there was strong linear assOciation

between serum leve1 0fthese twO parameters(P<0。 001)。

In cOnclusion these flnding suggest that CEA may be use as an indicator Of

disease activity in ulcerative colitis, and IL-6 may play an ilnportant role in

pathogenesis Of this disease. NIIOreover, positive assOciation was found between

serum levels Of cEA and IL-6 and this may help in thc understanding the
patllttiliSll:1111:liSeaseandultiinatelymaybeuseinthedevelopmentofanew
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Serum CEA and IL-6 Levels in Patients with Ulcerative Colitis
Batool, Ahmed and Haider

INTRODUCTION
Inflammatory bowel disease (IBD), which consist of Crohn's and

ulcerative cotitis 1UC;, is defined as a chronic inflammation of the

gastrointestinal tract. The etiopathogenesis mechanisms underlying the

ievelopment of IBD are still not completely understood (1)'

Carcinoembryonic antigen (CEA) is a protein that is normally not

detected in t-he blood of healthy person. It is often used to monitor

patients with cancers of the gastrointestinal tract such as colorectal

.*.".,CEAcanalsoberaisedinbenignconditionssuchasliver
disease and IBD (2). Previous studies have reported elevated CEA

levels in IBD, some of them suggesting a possible association between

cEA levels and the extent of the activity of disease (3and 4). Michael

et al., (5) have measured serum CEA in 78 patients with chronic IBD'

a.rd tirey'fou.rd that all patients with increased levels had symptomatic

disease. So they suggested that single measurement of serum CEA will
be of value as u scieening test for early carcinoma of the colon in the

presence of chronic IBb. On the other hand, Loewenstein and

Zamcheck(6) mentioned that it is not known whether circulating CEA

levels are useful in helping to detect malignancy or to measure disease

activity in patients with IBD.
Immunological abnormality has been demonstrated in IBD

patients, as wel-i as cytokines mediated tissue injury in various forms

of cotitis and play a key role in the pathogenesis of UC and are the

most revealing of the immune defects found in IBD (7)' In an

experimental sltudy, each of the pro-inflammatory cytokines (Il--lbeta'

Ii'-O ana IL-8) was injected into the colonic mucosa of rats, all of

these pro-inflammatory cytokines, except for-Il--l beta induced

colonic mucosal damage that showed some histological features

similar to those of uc (s). So these results suggest that the increased

productionofpro-inflammatorycytokines,particularlylL-6andIL-8'
and the decreased production of lL-2 and IFN-gamma, probably down

regulated by the enhanced production of II-10 which play an

important role in the pathogenesis of UC (8 and 9)'

The current study is a trial to evaluate serum CEA measurement as

a parameter monitoiing disease activity and study the possible role of
IL-6 in pathogenesis of UC.

MATERIALS AND METHODS
The present study included 35 patients with UC (l6females and 19

males), -"u, ug" of (41.4+ 15.7) years, ranged between (18-

A:years;.fhey wire attending the Gastroenterology and Hepatology

teaching trospitat, compared with 20 apparently healthy individuals
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considered as a controls. Patient's group was divided in to two groups
according to the severity of disease (21 patients with mild to moderate
UC and 14 with sever UC). Levels of CEA and IL-6 have been
estimated by using commercially available Enzyme-Linked
Immunosorbent Assay (ELISA) and performed as recommended in
leaflet with kit. I IL-6 kit, Immunotech, Beckman Coalter, France, CEA
kit, Equipar, srl.Italy]. Statistical analysis: It was assessed using P
(Mann-Whitney-test) and P (Bonferroni-test) ( I 0).

RESULTS AND DISCUSSION
I. Detection of Serum CEA level:

The present study revealed a significant elevation in serum CEA
levels among UC patients (mean: 4.9+2.8nglml) in comparison with
healthy control (mean: 2.4+0.9n9lml) P<0.001, as shown in table (1).
An anticipated, the current study revealed positive correlation between
serum CEA level and the degree of disease progression P<0.001. Since
table (2) showed that the concentration of CEA in UC patients increased
in sever patients group (mean: 6.2+3.9n9lml) than in mild to moderate
group (2.5+1.8ng/ml).

Table-l: The difference in serum CEA (nglml) levels between the two studied

Serum CEA
Uicθ″α′,νθ

σο′′′お

Healthy
control

P(BOnferrOni

t―test)

Minimum 1.5 1

Maximum 12 4

Mean 4.9 2.4 <0.001

Median 4 2.5

SD 2.8 0.9

SE 0.6 0.28

No. 35 20

Table-2: The difference in levels of CEA (ng/ml) according to the severity of
disease.

SaF″″ CEA M■こわ

ルbル
“

″ ひσ レ
“

P的 ″″‐

脇 ′′り

`esのMinimum 1.5 3.0

Maximum 6.0 12

Mean 2.5 6.2 <0.001

Median 3.0 6.0

SD 1.83 3.9

NO。 21 14
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The risk of developing a carcinoma of the colon is clearly increased

in patients with UC, the basis for this relationship, however, is
unknown, since the pathogenesis of both the predisposing colitis and the

complicating carcinoma remain undefined. Most recent studies have

attempted to implicate some type of immune response in the etiology of
uc (11).

There is an interesting discrepancy in results of studies on serum

levels of CEA in UC. The high level of serum CEA in UC patients

observed in this study was comparable with other studies (3 and l2) that
reported similar increase of this tumor marker. Lowenstein and

Zamcheck (6) interestingly mentioned that increased in circulating CEA
observed in some patients with active UC tends to correlate with
severity and extent of 'disease and usually returns to normal with
remission. On the other hand Zamcheck and associates (13) failed to
detect CEA in patients with uncomplicated UC, moreover, Moore et al.,
(14) found only transient positivity in six of 60 cases. Differences in
case selection and varying degrees of disease activity or method have

been considered as a factors to explain this difference.

II. Detection of Serum IL-6 level:
The results of the median serum level of IL-6 are clearly shown in

table (3). An interesting significant increase of median serum IL-6 level
in UC patients (7.3pglml) as compared to healthy control (4.8pg/ml),
P<0.001. Concerning the correlation of serum IL-6 level with the

severity of the disease, table (4) showed that significant elevation of this
cytokine was observed in patients with sever UC, (median: l2.4pglml,
P<0.001). Moreover, Fig (l) shows graphically that there was strong
linear association between serum CEA level and IL-6 level, P<0.001.

Table-3:Lcvels of IL-6 in the

Baseline serum IL-6
Ulcθ rarJッθ

εο′″お

Healthy
control

P (Bonfenoni t-
test)

Min mum 2.4 1.9

lヽax mum 23.4 8.2

Median 7.3 4.8 <0.001

NO. 35 20

Table 4: The difference in serum IL-6 (pglml) levels according to the severity of
disease.

Baseline serum IL-6
И ″ ゎルb″″αた

に

Sever
びC

(Mann-Whitney
lest)

Minimum 2.4 10.6

Maximum 7.9 23.4

Median 5。 1 12.4 0.001<

No. 21 14
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Basellne serum carcinoembryonic antigen (CEA) level

Fig-1: Linear positive association between serum levels of cEA and IL-6.

There is growing evidence that pro-inflammatory cytokine rL-6 play
a crucial part in uncontrolled intestinal inflammatory process whic|-is a
main characteristic of IBD (15). The results obtained from the present
study were similar to that reported by other workers (g and t6y wno
showed that high levels of IL-6 when compared with healthy conirol as
well as the levels were positively correlated with the severity of disease.

There is elevated production of IL-6 and it's soluble receptor (sIL-
6R) by intestinal macrophages and cD4 T-cells. The lncreased
formation of [IL-6-sIL-6R] complexes that interact with
glycoprotienl30 (gpl30) on the membrane of CD4 T-cells (trans-
signaling) lead to an increased expression and nuclear translocation of
srAT3, which causes the induction of anti-apoptosis genes, such as
Bcl-xl, this lead to an augmented resistance of lamina propria T-cells to
apoptosis. The ensuing T-cell expansion contributes to the perpetuation
of chronic intestinal inflammation. This understanding 

^ 
of the

concerning predominant inflammatory cascade may lead to the
development of new therapeutic strategies in the treatment of this
disease (17).

The possible explanation for the higher levels of serum cEA may be
due to release IL-6 by liver cells which might increase CEA expression.
on the other hand up regulation of CEA could in turn cause further
increase of the IL-6 release by Kupffer cells (18). Interestingly, this
support the result of the present study in Fig. (1) regarding the presence
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Serum CEA and IL-6 Levels in Patients with Ulcerative Colitis
BatoOL Ahlned and Haidcr

being testing"?. (2007).

relationship to
disease". Gut.

of positive linear correlation between serum CEA and serum IL-6

levels. From the present data we conclude that CEA may behave as an

indicator of disease activity in ulcerative colitis and IL-6 may play.an

important role in pathogenesis of this di-s1a-se' Moreover' posltlve

association was found between CEA and IL-6 and this may help in

understandingthepathogenesisofthisdiseaseandultimatelymaybe
use in the development of a new therapeutic technique'
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ABSTRACT

Grape seeds contain several active component: thl possess a broad spectrum of

pharmacological and therapeutic effects. The objective of this study is to investigate

the biochemicat actirity of ethanolic grape seedi extratlTd to evaluate its effect on

calf thymus aouUtl strands DNA lctisDNA) and DNA isolated from human

lymphocytes. The UV-Visible spectra of eihanolic extract , its contents of

pofyphenofr, flarunoids, allantoin and its ability of nitric oxide donating property

were investigated. Its effects on peroxynitrite:induced DNA damage were also

investigated using isolated human lymphocytes and ctds DNA of calf thymus' The

results showed that grape seeds extiaciis rictr in polyphenols and flavanoids' Grape

seeds extract protecied ctdsDNA damage induced by-peroxynitrite and_it prevented

peroxynitrite induced-DNA damage in isolated human lymphocytes' It concluded

that grape seeds extract had the property of scavenginq t: peroxynitrite' despite its

ability to donate nitric oxia., -d it.t.Uy it protected DNA from nitrogen species

induced-damage.
Key words: Grape seed, DNA,lymphocytes . -

INTRODUCTION
Grape seeds and skin contain several active components including

flavonoids, polyphenols, anthocyanidins' proanthocyanidins'

procyanidines, 
^ani the stilbene derivative resveratrol' Grape seed

extract in particular has been reported to possess a broad spectrum of

phur-u.ological and therapeutic effects such as antioxidative, anti-

inflammatory [1], and antimicrobial activities l2), as well 
-as 

having

cardioproteciivl [11, hepatoprotective, and neuroprotective effects [4]'

8



Grape Seeds Extract Protects Peroxynitrite Induced- DNA Damage of Calf-Thymus and Human
Lymphocytes: In Vitro Study

Majid
Grape seed extract attenuates the ionizing radiation-induced oxidative
stress in heart tissues (by a significant amelioration of serum lactate
dehydrogenase, creatine phosphokinase and aspartate aminotransferase
enzymes activity and attenuates the oxidative stress in pancreas tissuesin rats (by significant improvement in hypeiglycemia and
hyperinsulinemia ) t5l. Also it protects the rat liver and inhibits
methotrexate-induced oxidative stress [6]. It reversed the alterations in
malondialdehyde level, superoxide dismutase and catalase enzyme
activity that induced by methotrexate.
Moreover, gra!: seeds polyphenols would protect cardiomyocytes
against doxorubicin-induced toxicity by decreasing reactiv. tryg",
species generation as well as the number of apoptotic cells and
preventing DNA fragmentation [7]. In in vitro, incubation of different
concentrations of grape seeds extract (100, 200 and 300 pglml-) with
prostatic cancer PC-3 cells for 24,48 and,72 hours resultedln classical
morphological characteristics of apoptosis and cell necrosis [g]. Grape
seeds proanthocyanidins suppressed the DNA damage induced lv
doxorubicin, the anthracycline antibiotic adriamycin, in a dose-
dependent manner using the standard and high bioactivation versions of
the wing somatic mutation and recombination test in Drosophila
melanogaster [9]. This study is aimed to investigate the biochemical
activity of ethanolic grape seed extract and to evaluate its effect on calf
thymus double strands DNA (ctdsDNA) and DNA isolated from human
lymphocytes.

MATERIALS and METHODS
This study was conducted at Department of Biology, College of Science
in cooperation with Department of pharmacorogy,-college of Medicine,
University of Al-Mustansiriya in Baghdad, Iraq. RA gapes were
obtained from local sources during summer 200g.

Preparation of Extract
The seeds from grape berries were removed, dried and grinded by
electrical machine and then sieved. A I g dried fine seeds lowder was
extracted with 100 mL of absolute ethanol for 24 hours in dark place at
room temperature. The extraction was followed by filtration. The UV-
Visible spectra of ethanolic extract was obtained by scanning the diluted
extract (l:80 v/v distilled water) using UV-visible spectrophotometer
(Aquarius, France, Cecil series with scanning ability)

9
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Determination of The Amount of Total Polyphenolic Compounds
This was carried out as described previously [10]. Briefly ethanolic
grape seeds extract (l mL) was mixed with 5 mL distilled water and 0.5
mL of Folin-Ciocalteu reagent (50%). Then allowed the mixture to
stand and after 5 minutes 1 mL of Na2CO3 (2%) was added.
Subsequently the mixture was shaken for I hour at room temperature in
dark place. Afterward the absorbance was measured at 725 nm. Gallic
acid was used as the standard for calibration curve.

Quantification of Total Flavanoids
The method is based on the quantification ofthe yellow color produced
by the interaction of flavonoids with ALCI3 reagent [ 1] Aliquots of 1.5
mL of extracts were added to equal volumes of a solution of 2%
AIC13.6H2O (2 g in 100 mL methanol). The mixture was vigorously
shaken, and absorbance at367 nm was read after 10 min ofincubation.
Catechin was used as a standard for the calibration curve. The flavonoid
contents were calibrated using the linear equation base on the
calibration curve. Flavonoid contents were expressed as mg catechin
equivalent/g dry weight.

Reducing Power
Ethanolic grape seeds extract (50 yL of l%) mixed with 2.5 mL of
phosphate buffer (0.2M, pH 6.6) and 2.5 mL potassium ferricyanide
(l%) , then incubated at 50'C for 30 min. Afterward 2.5 mL of
trichloroacetic acid (10%) was added to the mixture, then centrifuged at
3000 rpm for 10 min. The upper layer of mixture was obtained and
mixed with 2.5 mL of distilled water and 0.5 mL of FeCl3(0.1%) and
the absorbance was measured at 700 nm of the reaction mixture [12].

Determination of Allantoin
This was carried out as described previously [13] by using Ehrlich's
reagent, which consists of I g p-dimethylaminobenzaldehyde (pDMAB)
in a mixture of 25 mL concentrated HCI and 75 mL methanol. Known
volume of grape seeds extract was mixed with Elrich's reagent (l:2 vlv),
incubated at room temperature and read the absorbance at 440nm. The
allantoin content was calibrated using the linear equation based on the
standard allantoin calibration curve

Nitric Oxide Assay
Nitric oxide donating activity was determined as describe by Newaz et
d [la]. Briefly, 4 mL of extract was added to 400pL HCI (6.5M) and
400pL sulfunalic acid (37.5mM), After incubation of l0 min, 400pL
naphthylethylenediamine hydrochloride (12.5 mM) was added and
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incubated for further 30 min, centrifuged for 10 minutes at 3000 rpm.

The reference nitric oxide donating compound was 5 mM sodium

nitroprusside.The absorbance was immediately recorded at 540nm.

Experiments were performed in triplicate.

Effect of Grape Seed Extract on DNA
The effects of grape seeds extract on ctdsDNA and DNA isolated from

human peripheral lymphocytes were studied. Purified highly
polymerized ctdsDNA which its appearance is white threads purchased

f.on BDH chemicals, UK. ctdsDNA aqueous solutions (5-25 pglmL

final concentration) were prepared using sodium chloride sodium citrate

buffer (0.0015M NaCl, 0.00015M Na:CJtsOt.2HzO, pH 7.5). The

aqueous ctdsDNA solutions were incubated with grape seeds extract

(50p1) for 10 minutes before targeted with synthetic peroxynitrite
(50pmol). Peroxynitrite (ONOO-) was prepared by mixing I volume

cooled hydrogen peroxide (1M) and 1 volume cooled sodium nitrite
(lM) in dark room, then2 volumes cooled NaOH (1.5M) added to the

mixture as prescribed by Whiteman and Halliwell [15]. Peroxynitrite
(ONOO) was quantified spectrophotometrically at 302 nm. The effects

of grape seeds extract and peroxynitrite on ctdsDNA aqueous solution

were quantified by measuring optic density of each sample

spectrophotometrically at wavelength 260 nm. Five samples for each

group were used. Human lymphocytes were isolated by lymphoprep-

Ficol paque. The method of isolation is based on density gradient

sedimentation [16]. The viability of lymphocytes was determine by

0.5% trypan blue dye test and a 95o/o viable isolated lymphocytes were

used. The isolation and purification of human lymphocytes DNA were

done according to John et al, [17] and Sawhney & Singh [18]. The

isolated DNA was dissolved in saline citrate solution. Human

lymphocytes DNA solutions (O.D atX26}nm ranged between 0.07 and

0.08) were incubated with grape seeds extract (10 - 50 pL) were

targeted with peroxynitrite (50pmol). The effects of grape seeds extract

and peroxynitrite on human lymphocytes DNA aqueous solution were

quurlifi.d by measuring optic density of each sample

qpectrophotometrically at wavelength 260 nn. Five samples for each

group were used.
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Statistical Analysis

The results are prescnted as abs01ute numbers.

using twO tailed t test taking′ ≦o.o5asthe loⅥ  The data were analyzed′est liinit Ofsigniflcance.

RESULTS AND DIScussloN
UV‐visible spectra showed that there are twO peaks at 192.5 nln and
277.5 indicating the presence Of active substances. The antiOxidative

propett Of grape seed extract was demOnstrated by having a reducing

po、ver equivalent t0 0ptic density O.243 fOr

Each l m8 0f grape seeds cxtract cOntained an:ach o・
5 mg of extract.

equivalent cOncentratiOn
of 80 μg ganic acid. Total flavOnoid was fOund in extract in
concentrationof 4μ gcateChinfOreach l mggtte濫

:みi:l『:l:Fr]I:
seeds cOntain 5-8%polyphenols depending On l

mainly flavonoids, including ganic acid, the mOnomeric flavan-3‐
ols

catechin, epicatechin, gaHOcatechin, epiga10catechin, and epicatechin

3‐ 0‐gallate, and prOcyanidin dimers, trim9rs, and mOre highly
polymerized procyanidins [19]. The anantoin cOntent in ethanolic

extract was 10o μg fOr each lo mg. In this study,grape seeds extract
contains anantoin,an important antiOxidant that

premature aging,disease,and decay.Ethanolic pr°
tects the body frOm

鑢 電 鱒 機

譜 L肝露 1騰 驀 1重 猟 難

dalnage by S_250/O de peroxynitrite  PerOxynitite induced ctdsDNApending on the concentratiOn Of ctdsI)NA in
dmm.硼s"Кem≒

κlサT槻み:鵠淵
e"dS∝m∝ Grape

seed extract prevented

perOxynitrite. up t0 18%OfIDNA damage indu:mage that induced by

prevented by grape seeds extract when it incubat:ed by peroxynitrite is

before targeted by peroxynitrite(Table 2). In tidWithE)NA s01utions
his study, grape seeds

extract dOes not prOduce any signiflcant effect,′
θ″Sθ, On the intact

DNA.ExperimentaHy,grape seed proanthocyanidins themselves did not

show genOtO対 city at the dOses l.680,3.375,or 6.750mg/mL but it
suppressed the E)NA damage induced by cylotOxic drugs in a dOse_

dependent mannerin somatic celk OfDrosOphila melanogaster[20].Jia

et al[21]demonstrated that incubatiOn Ofphix… 174 plasmid DNA with
the 3‐moTh01inosydnonimine(sIN-1),a perOxynitnte generator,led tO
the f0111.ation of bOth single_and double― stranded DNA breaks in a
concentratiOn‐ and time_dependent fashiOn.The presence Ofgrape seeds
extract inhibits signiflcantly the exogenous peroxynitHte―

induced E)NA
damage despite its ability to dOnate nitric Oxide

available peroxynitrite or inhibit electrOn tranI It may scavenge the
these flndings suppOrtprevlous studies statedthfp°

rt[22]. TherefOre,

t grape seeds extract
prOtects the neurOns nom cen death induced by hydrogen peroxide in

つ
４
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oxidative stress-induced neuronal cell death model, in vitro using a
neuron rich culture of the hippocampus by up-regulated various
mRNAs for cytokines[23]. Moreover, rats ingestingg.up. seeds extract
would experience changes in expression or modffications of specific
brain proteins that might protect against pathologic events either
Alzheimer disease or models of neurodegeneration l24l in which
peroxynitrite is implicated in such disorders 1251. It concludes that
grape seeds extract has the property of scavenging the peroxynitrite,
despite its ability to donate nitric oxide, and thereby protects DNA from
damage induced by nitrogen species.

Table… 1.Effect of seeds

The results are expressed as mean@
*p < 0.01 compared without ONOO'treatment

tp < 0.05 compared with ONOO- treatment

Table -2: Effect of grape seeds extract on the optic density of human lymphocytes
DNA tarseted with neroxvnirrite

The results are expressed as mean + SD of fr\re e"perirne"ts*p < 0.05 compared without treatment
tp < 0.05 compared with ONOO- treatment

13

望堕faCt on ctdsDNA(OoD。 )treated wit h trite

ctdsDNA
concentration

(μg/1nL)

Aqueous
solutiOn of

ctdsDNA

ONOO‐

(50 μmoL)

Grape seeds

extract

(50 μL)

ONOO-(50 pmol)
and grape seeds

extract (50 uL)

５

‐０

‐５

２０

２５

0.080■ 0.002

0.158■ 0.004

0.243■ 0.005

0.317J=0.004

0.410■ 0.005

0.060■ O.005*

0。 132± 0.012*

0.207± 0.014*

0。292 JL O.006*

0.395 JL O.008*

0.084■ 0.005

0.165± 0.004

0.250 JL O.004

0.320 EL O.004

0。418■ 0.003

0.075■ 0.008†

0.148■ 0.004†

0。238■ 0.006†

0。313■ 0.003†

0.406■ 0.002+

A with nitrite.
(μ l)

extract

Lymphocytes DNA (O.D) treated with grape se"ds 
"*tract

Treated with grape Treated with Treated with extract
Before seeds extract ONOO‐    and oNOO‐

10 0.072± 0.001      o.o80■ 0.005    0.062■ 0.001*    0.o75■ 0.002+
20 0.076± 0.002     0.o83± 0.004    0.063■ 0.004*    0.072■ 0。003+
30 0.074■ 0.002     0.o85± 0.003    0.060■ 0.003*    0.073■ 0.004+
40 0.075■ 0.002     o.o84± 0.006    0.062■ 0.002*    0.072■ 0.001+
50 0.078■ 0.003      0.o88■ 0。005    0.066■ 0.003*    0。074■ 0.004+
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Figure-1: UV-Visible spectra of grape seeds ethanolic extract
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ABSTRACT
Fifty of diabetic patients were examined and tested. Twenty five patients were

insulin dependent diabetes mellitus (DDM) with age range about (6-30) years
which were considered to be first group while the second group was twenty five,
non insulin dependent diabetes mellitus (NDDM) with age (31-60) years. Diabetic
patients (IDDM), (NIDDM) have elevated interleukins 6 (IL-6) levels in the blood
which is known to increase inflammation and the development of vascular disease
and arthrosclerosis. This study examined the increased level of fasting blood
glucose, ketone body, (IL-6) in the sera of (IDDM), (NIDDM) patients. The result
of this study showed that the increased level of fasting blood glucose, (IL-6), ketone

Al- Mustansiriya J. Sci Vol. 20, No 5, 2009

in the serum of and lNIDD

INTRODUCTION
Diabetes mellitus is a common endocrine disease with metabolic,

vascular, neuropathic complications which is characterized by
alterations in carbohydrate, fat and protein metabolism, secondary to
absent or markedly diminished insulin secretion or ineffective insulin
action.( I )
Diabetes mellitus is a clinical syndrome characterized by

hyperglycemia, due to absolute or relative deficiency of insulin. A study
denoted that at least 100 million individuals suffering from type II
diabetes and by 2010 this will have risen to 215 million.(2)
Inflammatory mechanisms play a key role in the pathogenesis of type

I diabetes individual who progress to type 2 diabetes display features of
Low-grade inflammation has been proposed to be involved in the
pathogenic processes causing typez.(3) The term cytokine has been
designated to include soluble mediators secreted by lymphocytes
(Lymphokines) and those secreted by monocytes and macrophages
known as (monokines), while cytokines synthesized and secreted by
leukocytes are named (interleukins).(4) All are secreted in extremely
low concentration (picomolar to nanomolar range), and most manifest
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their biological effect through specific receptors, with high binding
affinities, expressed at the surface of their target cell. cytokines
participate in all phases of immune responses they affect proliferation,
differentiation and migration of various cells in immune system and
regulate both humoral and cellular immune responses.(5x6)
Interleukins are a group of cytokines that were first seen to be

expressed by white blood cells as means of communication. The
function of immune system depends in a large part on interleukins.(7)
(IL-6) is involved in both amplification of and protection against
inflammation.(8)
Liver mitochondria have the capacity to convert acetyl CoA derived
from fatty acid oxidation into ketone bodies. The compounds
categorized as ketone bodies are acetoacetate, 3-hydroxyl-butyrate
(formerly called B-hydroxy butyrate) and acetone (a non-metabolizable
side product).
Acetoacetate and 3-hydroxy butyrate are transported in the blood to the
peripheral tissues. There, they can be reconverted to acetyl CoA, which
can be oxidized by the TCA cycle. ketone bodies are important sources
of energy for the peripheral tissues because they are soluble in aqueous
solution and; therefore, do not need to be incorporated into lipoproteins
or carried by albumin as the other lipids do and they are product in the
liver during periods when the present amount of acetyl CoA exceeds the
oxidative capacity of the liver, also they are used in proporation to their
concentration in the blood by extra hepatic tissues, such as the skeletal
and cardiac muscle and renal cortex. Even the brain can use ketone
bodies to help meet its energy needs if the blood levels rise sufficiently
(lippincotls).(9)
Diabetic keto- acidosis (DKA) is the acidification of the blood because
of certain byproduct of energy producing mechanism, called as the
ketone bodies. The normal ketone body production in the body is
negligible that they are safety eliminated in urine, but when they are
produced in large quantities, they overwhelm our waste disposable
mechanism, the kidneys start accumulation in the blood resulting in
(DKA).(e)(10)

MATERIALS AND METHODS
Patients:
Fifty diabetic patients were examined. Twenty five patients were insulin
dependent diabetes mellitus (IDDM) with age range 6-30 years, while
the other twenty five were insulin nondependent diabetes mellitus
(NIDDM) with age range 3l- 60 years. All the patients were registered
in the National Diabetes Center - AL Mustansirya College of Medicine.
The control group was twenty healthy volunteers, with age range from 6

- 60 years.
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Biochemical Determination:
I Glucose- kit (Biomaghreb, Tunisia).
2 lL-6 Enzyme Immunoassay kit (Immunotech company, France).
3 Serum level of ketone body was determined according to

instructions of the company (Biomereux / France) within the kit.

RESULTS AND DISCUSSIONS
This study shows high levels in glucose concentration as in table (l),
showed a significant increase ( P< 0.001) in type I and type fI patients
(195.3 + 32.64) mg/l}0ml, (260.5 + 38.59) mgll00ml respectively
compared to healthy control group (95.4 + 10.3) mg /l00ml, (104 +
13.83) mg /l00ml.
Fasting glucose concentration was markedly low in healthy control
subjects versus the diabetic individuals.( I I )
If the fasting glucose level exceeds (200-220) mg/lOOml, the plasma
response becomes markedly blunted, although the basal rate of insulin
secretion remains elevated and hyperinsulinemia persists.(12) Statistical
analysis revealed a significant elevation in serum (IL-6) level of (D.M.)
as (21. 15 + 313) (IDDM), ( 14.57 + 553) (NIDDM) as compared to
healthy control group (10.58 +226), (10.58 + 226) respectively. IL-6 is
multifunctional protein produced by monocyte, macrophage, Th2 cell,
fibroblast, endothelial cell, granuolocyte, chandrocyte, mast cell and
osteoblast. It is pleotropic cytokine with central roles in the regulation
of inflammatory and immune reactions and induces a variety of
biological responses and influences the growth of several target
cells.( l3)
So, evaluation of this cytokine may indicate the activities of certain
immune cells in addition to its action on other cells, examples promotes
B cell differentiation into plasma cells and stimulates antibody
secretion.
We can conclude that in (D.M.) the changes in physiological state may
change the activity of immune system to the immune cells. The patients
of (IDDM) in this study were children who did not show signs of
clinical complications.( I 4)
This is in agreement of others, who shows that the elevated level of (IL-
6) in diabetic patients are not due to the complications.(15X16)
Jain who refers that ketosis can significantly increase the effect of
hyperglycemia on IL-6 secretion in type I dietetic patients as well Su
Shill, Morohoshi show that the (IL-6) secretion was stimulated by both
acetoacetate and high glucose level.( I 7)
This study also show that high level of (IL-6) in (NIDDM). Morohoshi
who suggests that reactive oxygen species (ROS) and superoxide
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production play an important role in the increased level of (IL-6)
secretion in ace to acetate treated monocytes, of which, this increase
were related to complication.(1 8X I 9)
The body cells are continuously generated Rose via the action of a
variety of oxidizes, such as xanthines' oxidase, NADpH oxidases, and
urate oxidase, or by the autooxidation of many chemicals by moleculer
oxygen or mitochondrial respiration.(20)(21)(22) In addition, oxidative
stress in diabetes can arise from a variety of mechanisms as excessive
oxygen radical production result from auto-oxidation at glucos e.(23)
This increase is related to complication, also they shows that diabetes
and atherosclerosis are associated with increased level of (lL-6).ea)
Also, we see the high level of ketone body in type 1 as shown in table
(3), comparison in healthy control. when the rate of ketone bodies is
greater than the rate of their use, their levers begin to rise in blood
(ketonemia) and eventually in the urine (ketonuria). These two
conditions are seen most often increases of uncontrolled, type 1(insulin
- dependent diabetes mellitus).(9x25)
In such individuals, high fatty acid degradation produces excessive
amounts of acetyl coA. It also depletes the (NAD*) pool and increases
the (NADH) pool, which slows the TCA cycle .This forces the excess
acetyl CoA into the ketone body pathway. In diabetic individuals with
sever ketosis, urinary excretion of the ketone bodies may be as high as
500 mgldl, and the blood concentration may reach 90 mgldl.(9)

Table-l: The level of fasting blood glucose in serum of (IDDM), QTIIDDM) and
control

Table-2:Level

\JLrpJ.

Groups NO. ⅣItt SE
Age rung I

years
(IDDM)fasting blood glucose 25 195.3± 32.64 6-30

(NIDDM) fasting blood slucose 25 260.5±38.5 31-60
Control group 10 95.4± 10。 3 6-30

10 104.5± 13.83 31-60

Ve lL‐ 6 in serum of (IDDM), (NIDDM) and control
Groups NO. M tt SE Age rang lyearc
(IDDM) 25 21。 157± 313 6-30
Control 10 10。 5805± 226 6-30

Significant deference P<0.01
(NTDDM) 25 14.57■553 31-60

Control 10 10.58 JL 2267 31-60

Significant deference P<0.01
(IDDM) 25 21.15± 313 6-30
0(IDDM) 25 14.57± 553 31-60

Significant deference P<0.01
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Table -3: The relationship between 0L-6) level and ketone body in serum of
DDM),(NIDI )M) and control

Groups NO. M tt SE Ase rans / vears

(IDDⅣI)

(IL… 6)Level
25 21.157± 313 6‐30

Ketone body 25 9.939± 191 6-30

cIDDM)
(IL-6)Level 25 14.575± 553 31-60

Ketone body 25 1.855■ 147 31-60

Control child

(IL-6)Level 10 10。 580■ 226 6-30

Ketone body 10 1.855± 147 6-30

(IDDM):InSulin Dcpcndent Diabetes Mellitus.

o(IDDM):Non lnsulin Dependent Diabetes Mellitus.

(IL‐6):Interlukin‐6.
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ABSTRACT
This study aimed tO investigate thc distribution of fusifo.11l bacteria(VinCent

angin→ among children of different age groups and its relationship with other

infectiOns Ofupper rcspiratory tract(URT)。 The Study included thc investigatiOn of
32 samples Of throat and mouth swabs fOr apparently healthy or ill children whO

suffer from URT infectiOns.The result of this study indicated that 590/O of samples

bclong to children suffering fronl URT or mouth prOblenl,also the result of this

study clcared Out that all patients gave pOsitive results for the presence of Vincent

angina in their buccal ca宙 ty.

Male su●ectS Werc at high risks Of geting infected with Vincent angina mOre

than fernales and age grOup of 5 years was the most affected group by these

bacteria with clear evidence Of thc existencc Of thesc bacteria alnong other age

groups.It could be concluded,depcnding on the result of this study that Vincent

angina is widely distributed among the prcschOol agc children specially of 5 years

old,male suttectS are infected with these bactcria more than females.

It is wise to recommend the investigation of such bacteria on large scale among
preschool age children, since the potentiality of Vincent angina as a possible
causative agent of upper respiratory tract infection is on increase.

INTRODUCTION
A number of spirochetes occurs in every normal mouth, some of

them have been named Borrelia Vincent. Under certain circumstances
particularly injury to mucous membranes, nutritional deficiency or
concomitant infection in the epithelium , the normal spirochetes of the
mouth together with cigar shaped , banded ,anaerobic fusiform bacilli
find suitable conditions for vast increase in numbers. This occurs in
ulcerative gingivostomatitis (trench mouth), often called Vincent's
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stomatitis or Vincent infection [1].
Acute necrotizing ulcerative gingivitis ( trench mouth, Vincent

infection ) is a distinct condition in which there is necrosis of the

interdentally papillae with variable spread to other parts of the gingiva.
There is over growth of two commensal organisms Fzsobacterium

fusifurm and Borrelia vincenti,but the exact relationship of these to the
disease is unclear. A similar but more destructive type of gingivitis is
seen in acquired immunodeficiency syndrome [2] . The diagnosis is
established by examining gram stains of smears from clinical infection
that will demonstrate fusiform bacteria and numerous spirochetes [3].

Certain germs (including fusiform bacteria and spirochetes) have
been thought to be involved, but the fuIl story behind this long known
disease is still not clear. This condition is also called Vincent (or
Vincent's) angina after the French physician Henri Vincent (1862-
1950). The word "angina" comes from the latin "angere" "meaning to
choke or throttle" as with most poorly understood diseases [4].

In all of these instances, necrotic tissue provides the anaerobic
environment required by the fusospirochetal flora. Fusospirochetal
disease is generally not transmissible through direct contact, since

everybody carries the organisms in his mouth .however outbreaks occur
occasionally in children or young adults. This is attributed to poor
hygiene and nutritional deficiency "trench mouth" or to the
transmission of a viral agent (e.g., herpes simplex virus) in a

susceptible population group [].
Ulcerative gingivitis is a non-transmissible endogenous

opportunistic infection. The bacteria associated with the disease are

gram-negative bacilli-fusobacterium species and a spirochetes
(fusospirochaetal complex). Smears from depths of the lesion show
numerous leucocytes, spirochetes and fusobacteria. The differential
diagnosis includes primary herpetic stomititis, and more rarely acute

leukemia. In some cases acute ulcerative gingivitis is superimposed on
both these diseases [5].

We took the effort to study the distribution of Vincent angina among

children, inspite of the poor cooperation of the staff who were

responsible for providing samples because we think that infections are

going to rise among children especially below school age, for that this
study is aimed to detect Vincent angina infection among children below
10 years ofage.
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MATERIALS AND METHODS
Sample collection:
Thirry two throat swabs were collected from apparently healthy
individuals (children) aged 6-12 years old from both genders and from
children having mouth ulcer during the period from llll/200g to I
12t2009.
Treating of samples:

A11 swabs were treated laboratory as soon as possible after taking
the swabs. culturing of fusobacterium such as vincint angina is highly
recommended 16,7l.For that reason gram staining or u simple stain
could confirm or rule out the presence of fusobacterium in the sample.
A standard method of gram staining was used in detecting vincent
angina in the throat swabs [8] .

RESULTS AND DISCUSSION:
The present study included the investigation of Vincent angina in

32 swab samples collected from both genders and from health or
otherwise individuals (having soar throat or other symptoms of mouth
infection).

The results of table (1) showed that males consisted the largest
percentage of individuals participated in the research with u p.r..riug.
of 62.5 while females subjects were in a percentage of 32.5.

Table 1:Distribu1 tion of sam among males and females
Health status males % Females %
H. 8 40 5 41
P. 12 60 7 59
Total 20 62.5 12 32.5

H: healthy without URT problem.
P: with URT problem.

The results cleared out in table (2) that similar percentage of males
and females having URT infection ( soar throat or mouth ulceration ),patient males were at percentage of 60% while female patient were in
the range of 59o/o as regard to total number of participated individuals.

Table-2:]Distribution Of/i

H=healthy withOu[uRT pЮ ble轟 :

P: with URT problem.

on the other hand, investigation for the presence of vincent angina

oI t/mcent alnong ill children

Hcalth tatus males % females %
H 8 40 5 41
p 12 60 7 59
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arnong both genders showed that male subieCtS Were at high risk of

getting infection with Vincent angina with percentage of 630/O while

female subieCtS Were of the range of 37%as regard to total pOsttive

cases as indicated by table(3).

Table-3:I)istribution of/ the ofthc

No. males 0/0 fema les 0/。

19 7 37

This result is in agreement with the result indicated by [ 9 ] who
stated that male subjects prone to be infected to Vincent angina more
than females. In our opinion this could be due to physiological reasons

since we could not put a clear diflerence for the hygiene level ofboth
genders as far as this research is considered.

It is obvious from the results showed in table (4) that age group 4-6
was more pronounced in showing infection with Vincent angina.
According to our results children of age 6-8 showed elevated
percentage of having Vincent angina while age 8-10 showed the lowest
percentage of this infection and this result is in consistence with [0]
who declared that Vincent angina could be a childhood disease.

Tablc-4:I)istHbu tion of samoles accordins to

No
Age group

(years)
No ofinfcctcd

cases
%

Mcan

age
SD

1 2-4 6 316 52 19

2 4-6 7 368

3
Ｏ
Ｏ

／
０ 4 211

4 8-10
う
‘ 105

Vangina is common among children below the school age.

Age five is a suitable age for getting infection with Vangina.
Vangina infection is common in males more than females.

A study should be carried out to reconsider V.angina as a common and

life-threatening pathogen especially among children below school age.
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ABSTRACT
Dry solid lubricant for steel wire drawing was prepared and improved from

locally available raw materials for the benefit of Al-Hilal Welding Wire

Factory/South of Baghdad. Due to the unavailability of international specifications

for such lubricants, small proposed batches of 5.0 kilogram were tested each time in

5.0 mm steel wire drawing, ard th" observations on its performance were recorded.

The reports of the p.rfo*un.e of every designed batch were obtained and

examined, then improved. After many trails in the actual production line of the

factory by tuning the lubricant constituents, their proportions, and physical

composition, the convenient performance was achieved. The convenient particle

size distribution of the lubricant was studied, and monitored to get efficient

application of the lubricant particulates around the wire surface, and found to be

wiihin certain limits (mesh size rang of 20-100) for the recommended wire

specification. The product performance was compared to that of the imported

lubricant, of German origin, and found to be identical; the above factory was

supplied with its operational requirements of this lubricant. The work includes, as

*.ti u synthetic mithod useful for large scale production of calcium stearate, the

essentiai component of the steel wire drawing lubricant, from industrial grade soap

lump, calcium carbonate, and hydrochloric acid.

INTRODUCTION
In steel wire drawing operation, a wire rod is pulled through the die

blocks reducing its size and extending its length, and the reduction in

size is known as draft and is expressed in percentage of original rod

size. This draft or reduction in size is usually l0 % to 45 Yo per drawing,
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and fine wires require several drawings to reach the desired finish
gauge. Various materials are utilized as lubricants to produce different
finishes on the surface of the wire and to minimi ze die wear.

In dry drawing the coating frequently is an organic compound baked
on the surface of cleaned wire and drawn through ary tuUricants of
various types in the die box. Stainless steel round wiie is normally
produced within a size range of 0.025 mm to 12.7 mm, inclusive lrl. th!
size of the wire to be drawn determines the diameter of the number of
blocks to be employed. Coarse wire is drawn on large diameter blocks
and fine wire on relatively smaller blocks, and the diameter of wire is
specified in fractions of an inch or by decimal.

Lubrication is used mainly to reduce the resistance to sliding
between the work piece (the wire) and the tool (the die). The reduction
in resistance manifests itself in severar ways, among which are the
following [2-sl'

l. Reduced drawing force due to reduced values of the coeffrcient of
friction.

2. Reduced wear on the die.
3. Reduced surface temperature on the die and on the wire.
4. Altered appearance of the wire surface.
5. Improved draw ability, deterred wire tearing, etc.
Each one of these factors can be measured and serve as a criterion

for the evaluation of, and for the comparison among, lubricants. By any
criterion there is no ideal lubricant or single lubricant that is super-ior to
all others for all applications. For example, a lubricant that is best for
the drawing of steel wire with a carbide die may be a poor choice for the
drawing of copper wire, or even for steel wire wiih a diamond die.
Furthermore, even for an identical set of work piece and tool, the
lubricant performing best during wire drawing may not be the best, and
may even prove very poor, for other processes such as rolling.
Lubricants for large diameter wire differ from those recommended for
fine wire, etc.

I.ubricant performance evaluation must be performed under
conditions that are as close to the actual production conditions as
possible. There are good reasons for evaluating lubricants on production
equipment, during production runs. The selection of the lubricant
depends on other factors such_ as. price, toxicity, safety and residual film
advantages and shortcomings [o-rt.

In this work, an attempt was made to produce steel wire lubricant as
a substitute to a German product, which was used by an Iraqi plant (Al-
Hillal Factory for Welding Wires, south of Baghdad).
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MATERIALS AND METHODS
A. Chemicals and equipments:

Commercial soap lumps were obtained from the State Company of
Vegetable Oil Industry @aghdad, Iraq), calcium carbonate, calcium

oxide, and hydrochloric acid were obtained from local industrial Iraqi
origin, used without purification.

B. Calcium stearate preparation:
Soap lump (15.0 Kg) were dissolved in 60 liter hot tap water, in 100

liter aluminum vessel, and the mixture heated with aid of a propane

flame to 90-95'C with the aid of 0.5 horse power mechanical stirrer. A
small portion quantity of 5.0 kg calcium carbonate was dissolved in 30

liter plastic container containing 10.0 liter of commercial hydrochloric
acid. The pH of the resulting solution was adjusted by treating the

solution with a small quantity of calcium carbonate (not more than 5 %:o

of the required stoichometric amount). The mixture was filtered through

cloth to remove insoluble solid. The resulted solution was treated with
the hot soap lump solution with efficient stirring, while keeping the

temperature at 60-70oC. White precipitate of calcium stearate was

formed with time. After the completeness of the addition, the white
solid was filtered drum centrifuge, washed with large amount of tepid

water, and then left for longer time to remove wetting water' The

product was spreaded on aluminum trays and dried at 80oC for 24 hour,

to yield l4-15 Kg of calcium stearate.

C. Preparation of the lubricant formula:

Different weights of each of calcium stearate, sodium stearate, and

calcium oxide (both dried at 80'C) were mixed together as different six

batches, as shown in Table-3. Each batch was milled with the help of
seed miller with three different sizes (0.5, 3, and 4) according to the

stated mesh size. An amount of 5.0 kg of each batch was tested in the

production line used to produce 5 mm size stainless steel wire drawing
of five blocks. The result of the test was reported by the factory,

compared to the German lubricant.

RESULTS AND DISCUSSION:
Al-Hillal factory used the wire lubricant under the trade name

TRACTOL 2963 from (Carl Bechem, GmbH, Germany) for seven

yearslt0l, is especially used for electrode core wire for pre drawn wire,
clean wire surfaces. It was considered by this factory as a reference steel

wire lubricant for their routine requirements. During the embargo on

Iraq 1990-2004, there was big need for welding wires, and it was

difficult to import this product. There was a need for local substitute,
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and sample of this lubricant was supplied to our laboratory to find the
possibility to prepare such substitute.

A set of preliminary tests were performed to identiff the major
chemical composition of this solid lubricant. It was found to be water
insoluble, and on treatment with hot dilute acid solutions release an oily
product, which solidifu at 55-60oC. A sample of 0.50 g weight in 50 ml
1:l HCI solution gave the analysis for metal ions presented in Table-1.
The sample consist of 23.56 o/o of calcium salt, sodium metal come next
to it with 6.70 oA, while other metals such as lithium and magnesium
exist with very small percentage. From this result, it is very obvtus that
the major constituent of the sample is calcium salt. The qualitative
analysis of other anions, such as sulfate, chlorides, phosphates, etc were
negative.

other chemical and physical analyses were performed, among them
the is the loss on drying and the loss on ignition, and the results were
presented in Table-2, respectively. on exposing the sample to a
temperature of 100oc for 3h, it gave l5.o % loss on drying. when
ignited at 1000"c for 5h, it loss 4l.o % of its weight. It is worth
mentioning that the following analyses were performed on sample of
the prepared calcium stearate: the loss on drying and the loss on
ignition. The result obtained was 5.0 o/o, and,55.o % iespectively.

Table-l: The metal ion analysis of the German sample of the steel wire lubricant
TRACTOL 2963 (carl Bechem, GmbH) by flame emission photometry.

No. Metal ion Conc. (ppm) 江ゝeta10/。

1 Calciurn 2244 23.56
2 Sodillm 553 6.70
3 Magnesium 18.5 1.56
4 Lithium 15 1.48

Evaluation of lubricant mechanical performance should be
conducted under conditions that are as close as possible to that of the
actual production process. Due to the lack of the international
specifications for dry solid wire drawing lubricant, the practical try and
effor methodology was followed to prepare its formula. Samples of
varying constituents and proportions of calcium stearate, calcium oxide
were prepared as presented in Table-3 and tested in the steel wire
drawing machines of five blocks in the production line. A quantity of
5.0 kg of each batch was equally divided into five die compartments of
the drawing machine in Al-Hilal factory. The machine weie turned on
by the factory staff and the observations of its performance were
recorded by the workers. The lubricant perfornance was compared with
that of the imported lubricant vizTractol2963 as the reference material.

31



Al- Mustansiriya J. Sci Vol. 20, No 5, 2009

The following were considered the most important parameter for this

comparison:

1 . The temperature of the die should not exceed the melting point of
the lubricant.

2. The lubricant should not stick to the wire as scales.

3. The sample particle size distribution should enable agitation of
the lubricant particle around itself, and hence to expose fresh
lubricant to the wire continuously.

4. The surface of the produced wire should be clean and free from
rust and lubricant scales.

Friction can heat the
dies

-->F

Scales can come out of
the dies

Figure- I : Characteristic shape features of a typical die design for drawing.

Sample prepared according to formula No. l, presented in Table-2
was found to give bad performance. It consist of lower melting points
<150oC will stick to the wire after leaving the die area of each step. The

temperature of the die was high as compared with German lubricant, it
melt the lubricant in contact (Figure-1). The consequence of that is the

bad quality of drawn wire, and the lubricant stick to the wire as scales.

It is possible to feel this scale on the wire when it leave the die. Scales

of the drawing lubricant has to be removed, since it form layer that
prevent the fresh part of the lubricant to come in contact with the wire.
It require additional step to clean. The temperature of the dies was

reported to be higher, according to the workers. Excess heat is not
recommended by the worker, since it ends with the some mechanical

defects in the wires.

Some calcium oxide was added to the formula as shown in formula
No. 2 to improve the performance. Formulae having melting point
>190"C gave better performance, regarding the formation of scales. No
sticking behavior was observed, and much better wire mechanical
quality was obtained. However the excess heat liberation was still
observed, but only in the last block. Generally the performance was

inferior to the recommended one.

つ
ι

つ
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heparation of Dry Solid Lubricant for Drawing of Welding Steel Wires from Local Iragi Materials.

Sodium stearate was added to the formula up to 25 yo,to improve its
performance, as shown in formula No. 3. Much better performance,
except that that the sample in the die lubricant compartments requires to
be remixed by hand from time to time to expose the wire io fresh
lubricant. The physical constitution has to be improved to achieve the
required mechanical behavior.

The sample particle size distribution is of great importance, because
it help to agitate to sample around itself, and hence to expose fresh
lubricant continuously. The particle size distribution of the German
solid lubricant was examined by taking 150.0 g, and divided by using
set of different size sieves. The weight of the particle that went through
each mesh size was weighed. Generally, it is possible to recognize four
ranges of particle size, as shown in Table-2, less than 18,20-40,40-90,
and more than 80 mesh size. The presence of large grain in the lubricant
is important to achieve good sample agitation, and hence fresh lubricant
to contact with wire when it pass through die compartment. The
performance of formula No. 7 was approved by the Al-Hilal factory,
and they consider it as good as the German lubricant Tractol 2963. AII
the disadvantages of the other formulae were excluded from it.

Table-2: The constituents and proportions of many formulae of the batches tested in
Al-Hillal factory for welding wire.

No.
Calcium

stearate Yo

Sodillm

stearate%

Calcillm

oxlde%

Ｍ
ｅｓ

ｈ

．
ｓ‐ｚｅ

4ヽ.p

(°
C)

1 100 >100 145
2 95 5 >100 150
3 75 25 >100 180
4 75 20 5 >100 190-195
5 70 25 5 >100 195-200
6 50 45 5 >100 200…210
7 50 45 5 18-100* 210-235

Table-3: The Particle size (Mesh) distribution analysis of the reference steel wire
drawing lubricant TRACTOL 2963 (carl Bechem. GmbH) and its

ivalent prepared according this study (Formula No.

No. Particle size (Mesh) PercentageYo
TRACTOL 2963 Formula No. 7

1 18< 17.68 27.68
2 40-20 25.29 33.50
3 80-40 35.59 31.10
4 80> 20.53 7.70
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ABSTRACT
co(II), Ni(II), cu(II), zn(lr), cd(ID and Hg(II) metal complexes of aryr azo

(4,4i:-bis(2,4-dihydroxy phenyl azo)-o-tolidine) [BDHAT] have been synthesized
and characterized by IR, UV-Vis. and molar conductivity measurements. It has been
found that the azo ligand behaves as neutral bidentate (N,O) ligand forming chelates
with 2 : 1 (metal: ligand) stoichiometry. The conductivity measurements for all
complexes are consistent with those expected for an electrolyte. The spectral studies
showed the geometry around Co(II), Zn(rI), Cd(II), and Hg(II) ions aie tetrahedral,
while the geometry around the Ni(II) ion is octahedral and the geometry around the
Cu(II) ion is squre planar.

The adsorption studies of these complexes in activated carbon and ion
exchangers (cationic and anionic) showed that the high percentage adsorption in
carbon activation and anion exchanger, while appeared the lower percentage
adsorption in cation exchanger, and then calculated the adsorption rate constant
(Ka), number of adsorption sites (1/n) and Frandlich constant adsorption (K).

INTRODUCTION
Azo compound have a great biological activity [1,2] as well as

industrial importance [3]. These compounds have an azo bond ( Rl-
N:N-M), where R1 and M are aromatic groups which, in some cases,
can be substituted by sulphonated groups [a]. Although azo dyes can
not be easily degraded under aerobic conditions, it has been shown that
the azo bond can be reduced an aerobically l4l, also these
compounds with hetrocyclic diazo component from colored complexes
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with many metal ions in solution [5,6].The reaction between

immobilized reagents and metal ions in solution have been widely
investigated l7l. Recently, Azo metal chelates have also attracted

increase attention due to their interesting electronic and geometrical

features in connection with their application for molecular memory

storage , nonlinear optical elements, and printing systems [8,9]. Metal
impregnation of charcoals results in modification of chemical properties

[10] the activated charcoal has micro porous structure with high
porosity and selective adsorption for ions [11] allowing utilization in
various industrial applications, activated charcoal has found wide spread

applications as catalysts ll2,l3], catalyst supports and as adsorbents

[14].
The present study reports the synthesis, characterization and

impregnation on activated charcoal study of azo ligand [BDHAT] and

some of its metal complexes.

MATERAILS AND METHODS
All reagents and solvents were obtained from commercial sources

and used as received. IR spectra were recorded using KBr discs 4000-

400 cm-ron FT-IR Testscan Shimadzu model 8400. UV-Vis. Spectra

were recorded in DMSO on Centra 5 at college of science in karbala

university. Molar conductance measurements were determined in
DMSO by using WTW-Terminal 740 digital conductivity. pH
measurements were carried out using WTW pH meter model 720.

Gallen kamp capillary melting point apparatus was used to measure the

melting points of the ligand and it's complexes.

PREPARATION OF THE LIGAND IBDHAT]
O-tolidine (1.0009, 5mmole) was mixed with hydrochloric acid

(5ml) in distilled water (l5ml) and diazotized below 5 r,ri C with
sodium nitrite (NaNO2) (0.276g,4mmole) in distilled water (l5ml). The

diazotized o-tolidine compound was coupled with resorcinol (1.100gm,

l0mmole) in alkaline media below 5 .:,.i: C. Diazo compound was

recrystallized several times from ethyl alcohol and the precipitated

compound was dried in desicator.

PREPARATION OF COMPLEXES Co(II) [A,], Ni(II) lAr), Cu(II)

lA:1, Zn(rI) [A+], Cd(II) [A5] and Hg(II) [Ae]:
The complexes were prepared by dissolving (0.2439, O.5mmol)

of ligand in 25ml of ethanol which then added dropwise with stirring to
(1.Ommol) of MCL2 salts [M: Co(II) as CoClz.6HzO (0.2379gm), Ni(II)
as NiClz.6H2O (0.23769m), Cu(II) as CuClz.zHzO (0.1705gm) , Zn(Il)
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as zncl2 (0.1364gm), cd(II) as cdct2 (0.1834gm) and Hg(II) as Hgcl2
(0.2716gm)l dissolved in l5ml hot distilled water. The mixture was
left at room temperature for 30 min. The solid complex formed was
filtered, washed with 5ml hot ethanol and dried in a desicator over
anhydrous CaCl2.

ADSORPTION STUDIES
Set of solutions were prepared (20,40,60, g0 and 100 ppm) from

each complex, then measured the absorbance of these solutions by using
spectrophotometer at (455, 476, 468, 4g3, 490 and 470 run) from
(co(II), Ni(II), cu(II), zn(rt), cd(II) and Hg(II)) respectively. The
absorption coefficient calculated by using (Beer's-Lambert law)

Abs.:a.c.l .......(1)
Abs. : Absorbance of solution
a : absorption coefficient
c : concentration of solution (mg/L)
I : cell thikness
Then added (2md from adsorbent (carbon activation, cation and anion
resin) for each solution (l00ml), shaker these solutions for period of
time (lh:40min), filtrated and measured the absorbanc. for each
solution after adsorption and calculated the percentage of adsorption
and rate constant of adsorption (Ka) using (2) and(3) equations [15j.

%adsorption= Cl…
C2 

×100 (2)

Cl

C2

concentration be fore adsorption
concentration after adsorption

Kd=
amount of complex in adsorbent

amount of complex in solution

V ml
×
m gm° … … … ・・・。(3)

Ｖ

ｍ

volume of solution
weight of adsorbent

Number of adsorption sites (1/n) and Freundlich adsorption constant (K)
calculated by using: log ></m : lln log c2 + log k
x/m : molar ratio of complex adsorption
c2 i corc€ntration of solution after the adsorption
l/n : inverse of sets absorbance
K : Freundlich constant of adsorption
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uSLILTS AND DISCUSSION
CHARACTERIZATION OF LIGAND AND NIIETAL COMPLEXES:

The azo ligand was reddish‐ brawn,but the chelat complexes of

this ligand vary in color from brawn to dark― red.The complexes were

insoluble in water but soluble in]DMSC)and DMF.The physical data

and the follllula ofthe ligand and its complexes g市 en in Table(1)。

INFRARED SPECTRA AND METAL:LIGAND
Selected IR absorption of ligand and its complexes are given in

Table (2). The medium and broad band at3342 cm-t in the spectrum of
the ligand may be attributed to the u(O-H) of phenol ring [16]. This

band remains in the same region in free ligand and in complexation.

Thus, the remaining of hydroxyl group intact in solid complexes

indicates its non-involvement in coordination of the ligand to the metal

ions.
The u(N:N) stretching vibration appears at 1450 cm-' in the free

ligand spectra [17j, while this band upp.u.ing at (1360 -1404)cm-r with
different in shape and shifted to lower frequencies in the spectra of
complexes. Both change in shape and lower frequency due to complex

formation.
The spectrum of the ligand shows absorption band at I195 cm-r

due to u(C-O) of the phenolic stretching [16]. It is observed with a

change in shape and shffied to higher frequencies ( l2lg - l24O) cm-' in
the prepared complexes spectra. These differences suggest the linkage
of metal ion with phenolic oxygen.

New bands in the region (522 - 592) cm-t and the region (414 -
450) cm-' we.e observed in the spectra of metal complexes. These

bands were not present in the spectrum of ligand, and they due to u (M-
O) and u (M-N) stretching respectively [18, 19] figures (3,4,5) .

Table-1:Physical data oft堕 BDHATlligand and its co

Comp. Color Formula m.p.
Yield

%
Solubility

H20 Et‐OH CHC13 DMSO DMF

[BDHAT]
Reddish
brown

C26H22O6N4
２８０

．

２８２
十 + + 十 +

Al Brown 「Co,(C,`H,40RN4)C121 >300 69 十 十

A2 蹴
鰤

ENi2(C26H30010N4)C14]
>300 70 + 十

A3
Light

brown [Cu2(C26H2408N4)C12]
>300 75 十 十

A4 Brown 「Zn,(C,6H,408N4)C121 >300 ‘
υ

+ +

A5 Red 「Cd/C,6H2408N4)C121 >300 ‘
υ

十 +

A6 Dark red 「Hg2(C26H2408N4)C12] >300 72 十 十

Soluble : +, Insoluble : -, Slightly soluble : -
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Thus the above IR spectra data lead to suggest that the ligand
behaves as a bidentate chelating agent, and the coordination sites are
the nitrogen atom of azo group nearest to a toluene ring and phenolic
oxygen, to form six-membered ring which is kinetically stable.

The (metal: ligand) ratios of complexes were determined by
molar ratio method. The ratio of metal ion to ligand molecules was 1Z:i)
at pH 6-9.

Table-2: Characteristic IR absorption bands of the ligand and it's complexes in cm-l
units

Comp.
。

０
．

Ｈ

じ

(C―H)
Ar.

υ

(C―H)
Aliph.

U

(Aromatic
rine)

υα州 ) じ(C‐ 0)
phenolic

υ

(M‐ 0) Ｎ

じ

Ｍ
．

[BDHATl 3342 3040 2960 1618 450 1195
A 3610 3000 2870 1602 395 1219 580 450
A2 3645 3020 2885 1616 390 1230 522 447
A3 3576 3005 2880 1602 360 1230 592 418
A4 3433 3000 2875 1610 396 1240 560 414
A5 ハ

υ
‘
υ

３ 3060 2900 1610 404 1220 560 445
A6 3697 ハ

υ
ｎ
ｖ 2865 1610 400 1226 530 ′

■
И
守

ELECTRONIC SPECTRA AND CONDUCTIVITY EASUttMENTS
The spectral data and the conductivity of prepared complexes are

輝譜 ]削 虫 妙 撚

雷 f鷺∬撃∫紺 LST孔 翼
itions, respectivelyo COresponding

塾 鰐

S礎

翼 J導 罵 《 譜 叫 [灘 鷺 讐
respectivelyo Which are characteristic of Octahedral stereo chelllistry。

鮎鮮∬愧i羅駆淋裏I滋靴讐
Th d∝tronic叩∝廿a」 Z<⊃,服な部lttP3脚躊

'猫
appeared intense bands at 22703,3

21276, 38461 cnl‐ l respectively. These peaks are assigned tO charge

transfer igures(6,7,8,9)。

The  complexes  are  nOn‐ electrolytes  as  shown  by  their
conducti宙ty in DMSO at room temperature[20],the Values are in the

range 6。 21-12.21 S.mol‐ 1.cm2.Table(3)。
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Table-3: Electronic spectra and conductivity of chelate complexes

Comp. λnm VCm Assignment ::糊:lW

Al

276 36231 Charee transfer
6.21448 22321

4Aメ
■__本島g(P)

958 10438 噸

A2

268 34965 Charge transfer
8.12480 20833

3A22(F)___導島g(P)

605 16528
3A2g(F)

A3

282 35460 Charee transfer

9.68468 21367 'B,q r'Eg
810 12345

ZBlg=B2g

946 10570
ZBlg=Alg

A4
265 37735 Charee transfer

11.14
483 20703 Charse transfer

A5
276 36231 Charge transfer

11.28
480 20833 Charee transfer

A6
260 38461 Charee transfer

12.21
470 21276 Charee transfer

According to these results the structural formula of prepared

complexes may be proposed in Fig.(l) and Fig.(2).

ミ｀N

Where M: Co(II),Cu(II), Zn(lI), Cd(II) and Hg(II)

Fig-1: The structural formula of Al, Ar, &, As and 4r complexes'
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Fig-2 The structural formula of Ae complex.

DETERMINE THE ABSORPTION COEFFICIENT
The absorption coefficient for (A,, Az, Ar, A+, ,A.5 and ,4.6)

complexes were determined by drawing standard curye for these
complexes at limited wave length ().), show that at figure (9)

ADSORPTION STUDIES
The adsorption of complexes on carbon activated and ion

exchangers (cation and anion) were studies by varying the complexes
concentration from 20 to 100 mg/L.

Freundlich adsorption equation was applied to the removal of
complexes on carbon activated and ion exchangers (cation and anion
resin), as the figures (10, I1,12,13,14,15, 16)

Log X/m : lln log C2 +log K

Where C2 is the equilibrium concentration in (mg/L) and eUm) shows
that adsorption seems as follow the Freundlich isotherm model as well
as the langmuir isotherm .

The constant (K) and (n) were calculated for each adsorbent
(carbon, ion exchangers) Table (l l). (K) is a parameter related to the
temperature and (n) is a characteristic constant for the adsorption
system under study.

The numerical value of lln <l indicates that adsorption capacity
is only slightly suppressed at lower equilibrium concentrations- This
isotherm does not predict any saturation of the sorbent by the sorbate,
thus infinite durface converage is predicted mathematically, indicating
multilayer adsorption on the surfac e l2ll.

Also the rate constant adsorption (Ko) and adsorption percentage
were calculated Table (11) these results indicate all complexes having a
bulky structures and high surface area due to the lower adsorption
percentage and the coordination bonds between the metal and ligand are

H

ヽ
１
ノ
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vary strong (less removal of metals on adsorbant). Finally, these

complexes prepared higher stability.

Fig-3: FT-IR spectrum of [BDHAT]

Fig.-4: FT-IR spectrum of A2 comPlex

ノ
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Fig.-5: FT-IR spectrum of ,A.5 complex

Fig.-6: UV-Vis. Spectrum of A2 complex Fig.-7: UV-Vis. Spectrum of ,A.3 complex

Fig.-8: UV-Vis. Spectrum of A.4 complex
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Fig.-9: UV-Vis. Spectrum of A5 complex
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fig-tO' Calibration curves of complexes(l-A1, 2-A2,3-A3, 4-A4,5' A5 and 6- A6 )
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Fig. -11: Adsorption of A1 complex (1- charcoal , 2- cation resin ,3- anion resin)
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Fig. -12: Adsorption of A2 complex (1- charcoal ,2- cation resin ,3- anion resin)
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Fig. -13- Adsorption of 43 complex(1- charcoal ,2- cationresin ,3- anion resin
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Fig. -14: Adsorption of ,{4 complex(l- charcoal ,2- cationresin,3- anion resin)

Fig' -15: Adsorption of .{5 complex(l- charcoal , 2- cation resin 3- anion resin)
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Fig. -16: Adsorption of A6 complex(l- charcoal , 2- cation resin,3- anion

btained from calibrationTable-4:Anal 0 caⅣe

Comp
Correlation

Coffecient(r)
Slope(a)ml.pg-'

Absomtivitv
Intercept

(b) Equation

Al 1.0000 0.0016 0.005 v=0.0016x+0.005
A2 0.9999 0.0016 0.001 v=0.0016x+0.001

A3 1.0000 0.0064 0.0024 v=0.0064x+0.0024

A4 0。9998 0.0021 0.0019 v=0.0021x+O.0019
A5 0.9984 0.0017 0.0038 v=0.0017x+0.0038
A6 0.9984 0.9992 0.0888 v=0.9992x+0.0888

ion A1 complex in charcoal, Cation resin and Anion resinable-5: ion Al complex tn ion resin and Anron res

Surface
C1

DDM
Absl C2 ppm Abs.2 )Um Log )Um LogC2

Charcoal

20 0.0.33 14.2 0.023 11.6 1.064 1。 152

40 0.065 28.4 0.045 23.2 1.365 1.453

60 0。097 42.6 0.068 34.8 1.542 1.629

70 0.129 56.8 0.091 47.2 1.667 1.754

80 0。 161 71.00 0。 114 58.0 1.763 1.851

Cation
resin

20 0.0.33 19.375 0.031 1.26 0.100 1.287

40 0.065 38.750 0.062 2.5 0.398 1.588

60 0.097 58.125 0.093 3.75 0.574 1.764

70 0.129 77.500 0.124 5.00 0.698 1.889

80 0.161 96.875 0.155 6.25 0.796 1.986

Anion
resin

20 0.0.33 14.7 0.024 10.60 1.025 1.167

40 0.065 29.4 0.047 21.20 1.326 1.468

60 0.097 44.1 0.071 31.80 1.502 1.644

70 0.129 58.8 0.094 42.40 1.627 1.769

80 0.161 73.5 0.118 53.01 1.724 1.866
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\ A2 complex in charcoal, Cation resin and Anion resin
Surface Cl oom Absl c2 ppm Abs2. X/m Log X/m Log C2

Charcoal

20 0.030 14。 96 0.024 10.08 1.003 1.175
40 0.062 29.92 0.048 20.16 1.304 1.476
60 0。92 44.88 0.072 30。 24 1。481 1.652

70 0.126 59.84 0.096 40.32 1.606 1.777
80 0.158 74.80 0.120 50.4 1.702 1.874

面
。ｅｓｉｎ

Ｃ

　

ｒ

20 0.030 19。 15 0.029 1.7 0.230 1.282
40 0.062 38.30 0.061 3.4 0.531 1.583
60 0.92 57.45 0.092 5.1 0.708 1.759
70 0.126 76.6 0.123 6.8 0.833 1.884
80 0.158 95。 75 0.153 8.5 0。930 1.981

Anion
resin

20 0.030 14.92 0.023 10.16 1.007 1.174
40 0.062 29.89 0.047 20.32 1.307 1.475

60 0.92 44.76 0.071 30.48 1.484 1.650
70 0.126 59.68 0.095 40.62 1.610 1.775

80 0.158 74.60 0.119 50.81 1.706 1.872

'able-7: A ion ,{3 complex in charc Cation resin and Anion resin

Surface
Cl
ppm Absl C2 ppm Abs.2 Wm Log X/m Log C2

Charcoal

20 0.133 14.68 0.094 10.64 1.027 1.167
40 0.261 29.36 0.188 21.28 1.328 1.467

60 0.389 44.04 0.282 31.92 1.504 1.644
70 0.517 58.72 0.376 42.56 1.629 1.770

80 0.645 73.40 0.470 53.20 1.726 1.866

Catlon

resln

20 0.133 19.30 0.124 1.4 0。 146 1。286
40 0.261 38.60 0.2477 2.8 0.447 1.586

60 0。389 57.90 0.371 4.2 0.623 1.763

70 0.517 77.20 0.494 5.8 0.748 1.888

80 0.645 96.50 0。618 7.0 0.845 1.985

Anion

resin

20 0.133 14.86 0。095 10。 28 1.012 1.172

40 0.261 29.72 0。 190 20.56 1.313 1.473

60 0.389 44.58 0.285 30.84 1.489 1.649

70 0.517 59.44 0.381 41.12 1.614 1.774

80 0.645 74.30 0.476 51.40 1.711 1.871
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,sin and Anion resin

charcoal Cati and

Table-8:Adso n A4 n charcoa Cation resin and Aruon resrn

Surface
Cl

ppm
Absl C2

ppm
Abs.2 X/m Log )Vm LogC2

Charcoal

20 0.046 15.56 0.033 8.88 0.948 1.192

40 0.088 31.12 0.065 17。76 1.249 1.493

60 0。 13 46.68 0.098 26。64 1.425 1.669

70 0。 172 62.24 0.131 35.52 1.550 1.794

80 0.214 77.80 0.163 44.40 1.647 1.891

Cation
resin

20 0.046 18.76 0.039 2.48 0.394 1.273

40 0.088 37.52 0。079 4.96 0.695 1.574

60 0.130 56.20 0.118 7.44 0.871 1.750

70 0.172 75.04 0。 158 9.92 0。997 1.875

80 0。214 93.80 0。 197 12.40 1.094 1.972

Anion
resin

20 0.046 15.66 0.032 8.68 0.939 1.195

40 0.088 31.32 0.066 17.36 1.239 1.496

60 0。 13 46.98 0.099 26.04 1.416 1.672

70 0.172 62.64 0。 132 34.72 1.541 1.797

80 0。214 78.30 0.164 43.40 1.637 1.894

Table-9:A lon A5 ln ion resin and Anion resin

Surface
Cl
ppm Absl

C2
,pm

Abs.2 X/m Log )Um LogC2

Charcoal

20 0.040 16。 1 0.025 7.8 0.892 1.207

40 0.072 32.2 0.052 15。 6 1.193 1.508

60 0.104 48.3 0.077 23.4 1.369 1.684

70 0.136 64.4 0.103 31.2 1.494 1.809

80 0.168 80.5 0.129 39.0 1.591 1.906

Cation

resin

20 0.040 19.48 0.031 1.04 0.017 1.289

40 0.072 38.96 0.062 2.08 0.318 1.591

60 0.104 58.44 0.094 3.12 0.494 1,767

70 0.136 77。 92 0.125 4.16 0。619 1.892

80 0.168 97.40 0.155 5.20 0.716 1.989

Ａｎｉ。ｎ

．ｒｅｓｉｎ

20 0.040 16。 64 0.027 6.72 0.827 1.221

40 0.072 33.28 0.053 13.44 1.128 1.522

60 0.104 49.92 0.079 20.16 1.304 1.698

70 0.136 66.56 0.106 26.88 1.429 1.823

80 0.168 83.20 0。 133 33.60 1.526 1.920
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Table… 11:Ad Of
Comp. Adsorbent o%adsorption Kd mlなm 1/n logK

Al

Charcoal 40。84 20.4 0.9992 0.0888

Cation 3.23 1.615 1.0470 1.1872

Anion 36.05 18.027 1.0000 0。 142

A2

Charcoal 33.69 16.845 0.9992 0。 1728
Cation 4.438 2.219 1.0017 …1.0544

Anion 34.04 17.024 1.0027 ‐0.1707

A3

Charcoal 36.24 18.12 0.9990 ‐0。 1384
Cation 3.63 1.813 0.9996 ‐1.1392

Anion 34.58 17.29 1.0000 ‐0。 160

A4

Charcoal 28.53 14.27 1.0000 -0.244

Cation 6.61 3.31 1.0045 ‐0。 8853
Anion 27.71 13.86 0。9994 ‐0。2555

A5
Charcoal 24.22 12。 11 1.0000 -0.315

Cation 2.67 1.33 0。9986 -1.2705

Anion 20.19 10。 10 0.9969 -0。3899

A6

Charcoal 21.71 10.86 1.0008 ‐0。3636
Catlon 4.82 2.41 1.0028 -1.0199

Anion 16.69 8.34 1.0011 0̈。4785
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able-10: on A6 n charcoal, Cation resin and Anion resin

Surface Cl
ppm

Absl C2 ppm Abs.2 X/m LogX/m ｇ

２

Ｌ。

Ｃ

Charcoal
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60 0.192 49.296 0.157 21.408 1.331 1.693
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Catlon

rcsln
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Anion
resin

20 0.063 17.14 0.055 5。72 0。757 1.234
40 0.127 34.28 0.109 11.44 1.058 1.535

60 0.192 51.42 0.165 17.16 1。235 1.711

70 0.256 68.56 0.219 22.88 1.359 1.836

80 0.320 85.70 0.274 28.60 1.456 1.932



Syntheds,CharacteHzatbn ofComplexes ofSome Transition ELments wtth 4,4‐ Bヽ9,4‐ Dihydroxy

PhenyI Azo)‐ O‐T01idine and lts Adsorption Studies ln Carbon Act市 ation and Some lon Exchangers

Resin
Ahmed,Haithaln and Thが er

4‐ Mendez―Paz〕D。 ,Onlil F. and Lerrla Jo M.,En4/rrle and Microbial
Technology.36,264-272,(2005)。

5‐ Lazaro F。 ,Castro M.Do and Valcarcel M.,Analo Cherno Acta,214,
217… 227,(1988)。

6… Savvin S. B. and Shvoeva Vo P。 , Russ Chemo Rev, 69。 187‐200,

(2000)
7‐ Kuswandi Bo and Narayan R。 ,Analytical letters.32,649-664(1999)。

8… Abe T.,Mano S。,Yamada Y.and Tomotake A.,Jolmag o Sci Tech.
43,339-344(1999)。

9‐ Wang S.,Shen S.and Xu H.,Dyes Pigment,44,195-198(2000)。
10-HammerstorIII J.Lo and Sacco A.,Jo Catal.,110,293(1986)。

11‐ SFrliSek M. and Celllly S。  " activated Carbon Manufacture,

Properties  and  applications  ':  Elsivier  publishing  Company,

Amsterdam,Holland, 1,(1970)。

12-Hassan Mo M.,Reghavan No S.and Ruthven Do M.,Chelrlo Eng。

Sd。 ,42,2037(1990)。
13-Grunewald Go C.and Drago Ro S。 ,Jo Mol.Catal。 ,58,227,(1990)。

14‐ Gerald Go C.and Russel S.D。 ,J.Am.Chemo Soc。 ,113,1639
,(1991)。

15-Erdem E。,Karapinar No and Donat R。 ,(The remOval of heavy metal

cations by natural zeolites),Jo C01loid and lnterface Science,280,

309‐ 314(2004)。

16‐ Williams D.H.and Flerning I.,“ Spectroscopic methods in organic

chemistry'',5ぬ 。Ed。,(1995),London.
17-Silverstein Ro M.and Webster F.X.,``Spectrometnc identiflcation

oforganic compounds",6tho Ed。 ,(1998),.

18-Socrates G.“ Infrared characteristic group ■eguencies'',(1980),

Johno Wiley and sons,New York.

19-Nakamoto K。 , “Infrared spectra of inorganic and coordination

compounds'',4th.Ed。 289,(1996),Wiley,intr.,New York.

20‐ Allah A., Ali M., Moharrlined Ho J. and Khadhiln A. J。 ,

(Preparation,Identiflcation and Analytical Studies ofthe Ligand 2‐ [p―

(2′
―pyrilnidyl sulphamyI) phenylazo]‐ 4,5‐diphenyl irnidazole and

Some of iぜs Metal Complexes),The lslamic University Joumal

(Series OfNatural Studies and Engineering),16,1,85-94(2008)。
21‐ Hasany So M., Saced M. M. and Ahmed M., Jo Radioanal. Nucl.

Chem.252,477(2002)。

50



Al- Mustansiriya J. Sci Vol.20,No5,2009

Synthesis ofNew 5‐Fluorouracil Derivatives as Possible

Prod」ug for Targeting Cancer Cells

Mohammad Hassan Mohammadl,Monther F.Mahdi2 and Ameer M.Salih3
1,2 Department ofPha111laceutical Chemistry,College ofPha111lacy‐ University ofBaghdad
3 MiniS●

げofHcalth

Received 20/4/2009-Accepted 5/10/2009

L:〕 ,L:L卜」 |

戸 ひ (5-Fluorouracil)」 ■Lメ |ゝ刈 |・出ILL F」 私 ミヽ1…13Lメ |´ 1ぃ ol

‐ りlひ
``,メ

|♂→Jり 1」 ヴJし゛ |′ ‖ヽ■1鼈■ しJ υυ」 褐LJ彫L―
“

1メ
`|も

日まt^

.尋Lメ |

日 ま i^く
い が、ご 」(5-Fluorouracil)Jとぃ

1111^“
Jぃ 電〕嗜″“

」 ■口|り』・
ゝ

暉諄戸

。(VI JVJII)● いメ |ひ J等Lメ IЧ刈 |♂ 尋い 。斗メ J,し」|よ→ y:L_

伊 ≦国IJ●光 国 |こ→ 苺 |ン 戸 J。■|メ」 |。 ‐ヽ1^よ国 1褐ユ こ喚
●いメ lふ )=3´

(Thin layer chromatography)毒♪1社口|り|メメ́ リメ租コリ出いメ16_鰤

由Lυ
`げり JX伊 L,ユ 出 ひ ≦」|り ■ 甲 |●い メ IJり

… メ|●い メ lⅢし ´
区

.サ
“

国 酵 」|めL」IJヽ‐こJ16メ 1・ ∴りし`,|ン
」 |`´ 1ヽ1■出

"り
即日|どい」 IJ`Lりt←」 |

(7,4)JPH(6)ぃぃJり鋼゙ |ザリ1凸 |ム 亀J』 硼1-1´
(VI,V,II)● いメ IJL亀 |メ 戸工J

♂ 」 メ 。どい 社夕 が ■ (V,II)0いメ IJ亀 |りJ。ゝ い ~|ご 国 |″― ス」エリ。PH

t,建ぷずず路ぢエゴ闘帝郡歯‖翼ξ札協 |

。(」|メ1許 苺。260,32J苺
`

ポ旨
1誹

糧」±1二兇⊥
5-脊
写撃FP`土|セせ:対留ぶ」貯ユニ輩

‐ Jり郡 |げり|● |ゝ 亀J」1出1ヽ
^‖ び 出 釧 神KLPJ PH(6)酔 ぃJυギ |げりl● |ム 亀J」 |

5-)」 JtⅢ… J=i^く Jヽ・1ン (V,II)醐■メ 1出 ひ
～

`め
し|もメ|ご団 饉JPH(7,4)

び |,螂 0=5,メ リIJ尋Lメ |ヽゝ』」 出いoい|よ→ |“■ =メ
lL゛ (Fluorouracil

・デトJり響 |

ABSTRACT
A promising approach to improvc thc Cancer cell selective properties of 5¨

nuorollracil is the chemical transforllnation into revcrsible der市 at市es ΦrOdugs)whiCh

are converted to thc parent drug by virtue of enzymatic or chenlical hydrolysis within

the cancer tissue.

In the present study, thrce derivatives of 5-fluorollracil has been designed to be

synthesized as 5-fluorollracil prodrugs to selectivcly deliver the drug into the cancer

cells and these were:

The generation of the target compounds II, V, and VI Were accomplished

following multi step reaction procedureso The reaction and pllrity ofthe products were

checkcd by TLC,the structure of the flnal compounds and their inte.11.cdiates were

conf1111led by their inelting poillts,infra red spectroscopy,ultra violate spectroscopy

and elemental microanalysis.The hydrolysis of compounds H,V,and VI in aqueous

buffer solution of pH 6 and pH 7.4 wcre studied.

Compounds II and V had acceptablc rate of hydrolysis at pH 6

(t 1/2=50.3 min and t1/2=52.4 min respect市 ely) and enough stability at pH

7.4(t1/2=512.29 min and t1/2=260。 32 min respect市ely);therefore these"Fo compOunds

can selectively deliver 5-fluorollracil illto the turnour cells Which have pH

appro対mate to(6).
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On the other hand, compound VI had lower rate of hydrolysis at pH 6 and enough
rate of hydrolysis at pH 7.4 (tyr=104.4 min and t%81.6 min respectively) . According
to the results mentioned above, compounds II and V can be good candidates as 5-
fluorouracil prodrugs that can selectively deliver the parent drug into the cancer cells

INTRODUCTION
5-fluorouracil is a drug that belong to the antimetabolite class of

antineoplastic agents, it is used for gastrointestinal, pancreas, breast,
ovary, and colorectal cancer( 1). The use of 5-fluorouracil accompanied
by several disadvantages including sever adverseeffects drug(2,3)
resistance(4), limitation of uses(5,6), and variable bioavailability(7).

Prodrugs
metabolized

К
　
ｎ

ａ
　
ｌ

pharmacologically inactive compounds that are
vivo to yield active drug. Because quantitative or

qualitative biochemical difference exist between tumors and healthy
surrounding tissue, it may be possible to selectively deliver drugs to the
tumors by designing prodrug that metabolized more rapidly or in greater
quantities in the tumor than in the surrounding tissue (8). The liberation
of drug from its prodrug could be achieved enzymetically or non-
enzymatically(pH-sensitive or ionic strength cleavage).
Lowering extracellular pH (pHe) is one of the few well documented
physiological differences between solid tumor and normal tissues, with
an absolute value as low as 5.8(9). prodrugs that could be selectively
activated at the lower than normal pHe (occurring in tumour tissue)
could have some theoretical advantage as drug for cancer
therapy(10).N- nicotinoyl-2-(5-fluorouracil-l-yl)-D, L-glycine
esters(Il) and Ftorafur(I2) are prodrug designed to improve the
bioaviability of 5-fluorouracil .Capecitabine( I 3) and 5-fl uoro-N-[4-O-
(B-D-glucopyranosyl-uronic acid)-3-nitrobenzyl- Oxy carbonyll-2, 4-
di-oxo-1, 2, 3, 4-tetrahydropyrimidine-l-yl-methyl amine (5-
fluorouracil glucouranide)( l4) .

MATERIALS AND METHODS
5-Fluorouracil was purchased from EBEWE pharma (Austria);2-

Aminopyridine and 4-Bromopyridine were purchased from Fluka
((Germany); Carbon disulfide was purchased from Riedel-Dehen
(Germany). All chemicals were reagent grade and obtained from
standard commercial sources. Elemental micro analysis were performed
using Carlo Erba elemental analyzer I106 (Italy); Melting points *ere
measured on Thomas Hoover Electronic melting point apparatus; and
are uncorrected; Infra red spectra were recorded as KBr disks on BackIR spectrophotometer (College of pharmacy, University of

by the effect of pH.
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Baghdad);and UV spectrophotometer (College of Pharmacy, University
of Baghdad).

Synthesis of (pyridine-2-yl amino) acetic acid (Compound I):
In to two necked flask fitted with a dropping funnel and reflux

condenser, a fine suspension of sodium amide (2.27 g,66 mmol) in (15
ml xylene) was placed. Then 2-aminopyridine ( 5 g, 53 mmol)dissolved
in 5 ml xylene was introduced through dropping funnel. The suspension
was stirred and ethyl-2-chloroacetate (8 g, 65 mmol) was added over a
period of 10 minute. The mixture was refluxed for 2 hours, with stirring.
The xylene was removed under vacuum and the excess sodium amide
was destroyed by gradual addition of distilled water (30m1). Then
sodium hydroxide (a0 ml) of 25o/o was added and reflux for t hr. Then
the solution was cooled and acidified with hydrochloric acid l|oh to
pH 5. The resulted solution was extracted with ethyl acetate (20 ml x2)
and the ethyl acetate layer dried over anhydrous magnesium sulfate. The
solvent was evaporated under vacuum to give red crystal of compound
I, percent yield (68%). Physical appearance, melting point are listed in
table (l); and IR spectrum is shown in table (3).

Synthe si s o f 5 - fl uoro- 6-oxo- l, 6- dihydropyrimid ine-Z-yl
pyridine-2-yl amino acetate (compound II):

A solution of compoundl (79,46 mmol) and triethylamine ( 4.6g,
46 mmol) in toluene (10 ml) was cooled to -5Co, then
ethylchloroformat( 59, 46 mmol) was added. The mixture was left at -
5Co for 30 min. Then the solution of 5-fluorouracil as sodium salt was
added. The reaction mixture was allowed to warm to room temperature
with continuous stirring for 2 hours. The aqueous phase was separated
and extracted with ethylacetate (20mlx2). The combined extract were
washed with solution of sodium chloride (5%) and dried over anhydrous
magnesium sulphate and then the solution was evaporated to dryness
under reduced pressure. The residue was recrystalized from absolute
ethanol to give compound II. Percent yield (40%). Physical appearance
and melting point are listed in table (l); elemental microanalysis is
given in table (2); IR spectrum is shown in figure (1) and table(3).

Synthesis of TriethylammoniumN(2pyridyldithiocarbamate)
(compound III):

A mixture of 2-aminopyridine (10 g, 106.3 mmol ),
triethylamine (10.74 g, 106.3 mmol) and carbon disulfide (8.1g, 106.3
mmol) was refluxed at 60 oC for I hour. The resulted solution was
cooled, diluted with absolute ethanol (30 ml) and then filtered over
anhydrous magnesium sulfate. A precipitate was formed upon addition
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of cold diethyl ether. The precipitate was filtered, washed with ether and

recrystllized from ethanol-ether (3:1) to give compound III. percent

yield (60%), and melting point (84 -85 C") reported (85 C"X15).

Synthesis of 2-pyridyl Isothiocyanate, (compound IV):
Hydrogen peroxide (1.5 g, aa.2 mmol) was added dropwise to

stirred solution of compound III (10 g, 36.8 mmol) in distilled water (50

m1). The reaction mixture was stirred for t hour at room temperature;

crease oil substance was formed. This oily substance was collected by

decantation of water, washed with distilled water and dried to give

compound IV. Percent yield (55%). Physical appearance and boiling
point is listed in table (l). IR spectrum is shown in table(4).

Synthesis of O-5 -fl uoro-6-oxo- 1,6-dihydropyrimidine
-2-yl-pyridine-2-yl Thionocarbamate (compound V):

A mixture of compound IV (0.5 g,3.67 mmol) and 5-fluorouracil
(4.8 g, 3.67 mol) in DMF ( 20 ml ) was refluxed for 3 hours.A
precipitate was obtained by adding the reaction mixture to

distilled water. The precipitate was filtered, washed with cold
solution of sodium bicarbonate (10 ml, 5%), dried and recrystalized
from absolute ethanol to give compound V. Percent yield (41% ),
physical appearance , and melting point are listed itable (l); elemental

microanalysis is given in table (3-2); IR spectrumshown in figure (2) and
table(4).

Synthesis of O-5 -fl uoro-6-oxo- 1,6-dihydropyrimidine
-2-yl-S-pyridine-4-yl-carbonodithioate (compound VI):
To a solution of 5-fluorouracil sodium salt (l g, 6.53 mmol) in absolute
ethanol (20 ml), a carbon disulfide @.9 9,6.53 mmol) was added and

mainting the temperature at 15-20 oC , subsequently the reaction
mixture was stirred for 3 hour at 25 oC , and 4-bromopyridine ( I .03 g,

6.53 mmol) dissolved in absolute ethanol was added. The reaction
mixture was then refluxed for 16 hours , cooled to 25 "C and poured in
to 100 ml of ice distilled water, the aqueous mixture was extracted

twice with 20 ml ethyl acetate, the combined ethyl acetate extracts
were washed with 20 ml distilled water and dried over anhydrous
magnesium sulfate. Then the solution was evaporated to dryness and the
residue was recrystalized from ethanol-water (3:l) to give compound
VI. Percent yield (38%), physical appearance and melting point are

listed in table (1); elemental microanalysis is given in table (2); and IR
spectrum is shown in figure (3) and table(5).

54



Al- Mustansiriya J. Sci

and the final compounds

Also, Rf value of 5-fluorouracil are (0.75, 0.78, 0.80) in mobile pnases
(A, B, C respectively).

Table

Vol.20,No5,2009

Table -1: Physical appearance, melting points and Rf values of some intermediates

Compound Chemical name Appearance Melting
point

Rf
value

I
Ethyl-2-(pyridine-2-yl

amino) acetic acid
Dark red crystal

185
decomposition

5- fluoro -6-oxo- 1,6-
dihydropyrimidine-2-

yl-pyridine-2-yl amino
acetate

Pale orange
powder

220
decomposition

0.58A
O.60B
O。64C

IV
2-Pyridyl

isothiocyanate
Brown crease

oil
b.p.

210‐214

0。73A
O.69B
O.70C

V

O-5-fluoro-6-oxo-1,6-
dihydropyrimidine-2-

yl -pyridine-2-yl
carbonothioate

Pale yellow
powder 235

0。88A
O.85B
O。84C

VI

O-5-fluoro-6-oxo-1,6-
dyhydropyrimidine-2-

yl-S-pyridine-4yl-
carbonodithioate

Off― white

powder
275

decomposition

0.66A
O。68B
O。70C

able -2: Elemental mr s of the final unds

Compound
number

Empirical formula
Elemental microanalysis%o

Element Calculated Found

CllH9FN403

C 50.007 50.53

H 3.430 3.68

N 21.204 21.63

O 18.166 18.69

V C10H7FN402S

C 48.579 47.49

H 2.851 2.90

N 22.659 21.53

O 12.941 12.61

S 12.968 12.73

VI C10H6FN302S2

C 45.445 44.83

H 2.286 2.33

N 15.898 15.41

〇 12.106 H。 91

S 24。263 23.21
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Table -3: Comparison of IR characteristic bands between compound II and its

intermediate, comPound I.

NH―CH2~COOH

Bα′漁脅
“
ウ Characterization

Bα″冶

“

″
‐
り Characterization

JD~D~3 N-H stretchins pyrimidine

3イ33 N-H stretching vibration of
2 " omine

337′ N-H stretching vibration
of 2 " amine

32イθ
O-H stretching vibration of
Carboxylic acid

f77θ
C:O stretching vibration of
Carborylic ocid

f73θ
C:O stretching vibration
of Ester

ノ6∂J
C :O stretching vibration
of Pyrimidine

f67α ゴ53λ

f3θ9

NH-(C : O) -C:C stretching
vibrat ion of amide I, I I, andl I I
of uracil

ノ55`f59α
f5θαノイイθ

C:N and C:C stretching
vibration of Pyridine nucleus

f6θD~,f5∂9

f533,ノ イイ5
C:N and C:C stretching
vibration Pyridine nucleus

ノ22イ
C-O stretching vibration of
Carboxylic acid

ffZλ ノ2∂イ
C-O stretching vibration of
ester

ノθノ2
C-F stretching vibration

9D~θ
O-H bending of carborylic

7D‐θ
2 -sub stitute d pyr idine 752 2 -sub stitut ed pyridine
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Table -4: comparison of IR characteristic bands between compound vand its
intermediate, compound IV.

嗽
IV

N=C=S

Bands ("*-') Characterization Bands ("*-') Characterization

3566
N-H stretching
vibration of
Pyrimidine

3481
N-H sretching
vibration of
2o amine

3107
N…H stretching

vibration of

(HN― (C=S卜 O)
1670,1531

and 1309

NH―(C=○ )―C=C
stretching vibraton

ofarnide I,II and III

ofUracil

1610
N-H bending
vibration of
Pyrimidine

1603,1567

1526 and 1470

C:N and C:C stretching
vibration of Pyridine
nucluous

1603,1556

1530,1475

C:N and C:C stretch
vibration of
Pyridinenucluous

1425,1357
and 1290

N― (C=S)‐ O Stretching

vibration

Corresponding to ami

I,II III

1193 C-O stretching
vibration of
Ester

1093
C-F stretching
vibration

998 N:C:S stretching vibration

774 2-Substituted pyridine 773
2-Substituted
pyridine
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Table -5: IR Characteristic bands of VI.

Bands ("tn-') Characterization

3504 N-H stretching vibration of uracil

1672,1537and
1309

NHIC:O;-C:C- stretching vibration of amide

I.lI and III of uracil

1670
C:O stretching vibration of carbonyl
of uracil

1602,1570,1537

and 1417

C:N and C:C stretching vibration of pyridine

Nucleus

1147 C:S stretching vibration

1179 C-O stretching vibration

1014 C-F stretching vibration

819 and

779

4-Substituted pyridine
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Fig-l: IR spectrum of compound II in KBr disc.

Fig-2: IR spectrum of compound Vin KBr disc.
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Fig-3: IR spectrum of compound VI in KBr disc.

Hydrolysis of compounds II ,VandVlat pH 6 andpHT-4.
The hydrolysis of compounds II,VandVI were carried out for the

equivalent of (0.01mg/ml) in aqueous phosphate buffer solution of
pH(6) and pH (7.4) at37 Co. The total buffer concentration was 0.1M
and the ionic strength (p) of 1 was maintained by adding calculated

amount of NaCl. Different sample were taken for analysis at specific

time interval (15, 30, 60, 120,240 min) and the rate of hydrolysis was

followed spectrophotometrically by recording 5 - fl uorouracil absorbance

increase accompanying the hydrolysis at 265nm pH(6) and pH(7.4). The

observed pseudo-first order rate constant was determined from the slope

of the linear plot of log concentration of 6-MP vs time.

RESULTS ANDDISCUSSION
The synthetic procedures for the designed target compounds II,

V, and VI are illustrated in schemes Il],[2]and[3]. The starting material

for generation of target compound II was 2-aminopyridine which was

converted to salt by treating with sodium amide. The salt was treated

with chloro ethyl acetate to give ethyl (pyridine-2yl) amino acetate as

ester.The reaction was nucleophilic substitution in which the amine

anion attached the methylene moiety of ethyl chloroacetate leading to

formation of ethyl (pyridine-2yl) amino acetate with liberation ofchlorid

ElSHrMAozL,
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ion(16). The ethyl (pyridine-2yl) amino acetate ester which undergo
desertification process to give (pyridine-2-yI) amino acetic u.id,
compound I(l7).Then compound II obtained by mixed anhydride
method from the reaction of compound I and the sodium salt of 5-
fluorouracil using triethylamine and ethylchloroformate( I 8).

The dithiocarbamate compound v was synthesized from
reaction of isothiocyanate, compound IV and 5-fluourouracil. The
oxidation of dithiocarbamate salt compound III which resulted from the
reaction of amine group of 2-amino pyridine with carbon disulfide in
the presence of a base(19). The reaction was a nucleophilic addition
reaction in which the amine was added to the carbon atom of the
disulfide. Then the dithiocarbamate salts compound III was converted to
isothiocayanate, compound IV by using hydrogen peroxide as oxidizing
agent(20). Then the resultant isothiocyanate, compound IV was reacted
with the enol form of 5-fluorouracil to give the final compound V. the
details mechanism was poorly understood, though the oxygen of the
hydroxyl was certainly attacking the carbon of the isothiocyanate The
reaction was nucleophilic addition reaction(2 1).

compound vI prepared from the reaction of S-fluorouracil
thionocarbonate sodium salt with 4-bromopyridine.The 5-fluorouracil
thionocarbonate sodium salt was resulted from the reaction of oxygen
anion of 5-fluorouracil with carbon disulfide. The reaction was a
nucleophilic addition reaction in which the oxygen anion was added to
the carbon atom of the disulfide(22) . Then the thionocarbonate sodium
salt react with 4-bromopyridine to give compound VI. The bromine at
position-4 of pyridine was displaced by sodium salt of
thionocarbonate(23).
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Scheme -1 : Synthesis ofcompound II

Scheme -2: Synthesis of compound V
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Scheme -3: Synthesis of compound VI

Under experimental conditions used the hydrolysis of compounds II, V
and VI followed pseudo first order kinetic, since plot of 1og concentration
vs. time resulted in straight line. From it slope, the observed rate constant
of hydrolysis was calculated

Figures [4], [5] and [6] are representive graphs for compound II, v
and VI respectively, while table [6] shows the pH values, the
corresponding Kobs and half-lives of the hydrolysis of 5-FU derivatives.
The half-life was calculated using the fallowing equation , which derives
from the first order kinetic law.

t uz:
0。693

Kobs

NdOH

5Jhrmrrolsofrns* ‖
S

S…
輸 飢

¨
161r―

＝
＝
ｓ

Ⅵ
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figure -+ frrst order plot for the hydrolysis of compound II in 0.lM Phosphate

buffer of pH (6 )and (7.4) at 37'C (p:l), at pH (6) and pH( 7.4), (r:
0.9932 and 0.9857 respectively).
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Figur-5: first order plot for the hydrolysis of compound V in 0.1M Phosphate

buffer of pH (6) and (7.4) at 37"C (p:l), at pH ( 6) and pH (7.4), (r:
0.9887 and 0.9949 respectivelY).
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Figure-6: first order plot for the hydrolysis of compound VI in O.ttvt ftrosptrate
buffer ofpH(6)and(7.4)at 37° C(μ=1),at pH(6)and pH(7.4),(r=
0.9929 and O.9753 respectively).

Table -6: The rate constant of hydrolysis of compounds II, v and vI at pH ( 6)
and .4)at 37° C,and μ=1.

Compound pH Kobs(min‐
1) t%(min)

Ｉ
■

６

　

・

４７

0.01382
1.3527x10'3

50.3

512.29

V
６

　

。

４７

0.01321
2.66313x10-3

52.4

260。32

VI 6

7.4

6.6346x10'3
8.48554x l0-3

104.4

81.6

Compound II is highly susceptible to general base catalysis as by water
and hydroxide ion, and this was attributed to the activation of the amino
acetate carbonyl by the proton of protonated nitrogen, the pKa of 2-
substituted aminopyridine is approximately (6) so about 50Yo of compound
II was ionized at pH (6)(24). On the other hand the relative stability of
compound II at pH7.4 could be attributed to the lower degree of ionization
of compound II at this pH. The hydrolysis of compounds II is explained by
the following mechanism:

〓
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The hydrolysis of thionocarbamate ester compound V in weakly

acidic medium was considered to proceed intramolecularly to give

isothiocyanate and alcohol(25).As explained by the following
mechanism:

The hydrolysis of thionodithiocarbonate ester in an acidic medium

leads to the liberation of alcohol and thiol caroboxy sulphide(26) .

+ Ar一―SH

compound (VI) is possibly ionized at pH 6 and pH7.4 due to para'

substitution of pyridine will increase the pKa of this compound(27). But
this compound is less stable at pH 7.4 than pH 6 this is due to the increase
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in the hydroxide ion concentration which causes hydrolysis of
thionodithiocarbonate.

The preliminary kinetic studies showed that compounds II and v
liberated the drug 5-fluorouracil atpH 6 faster than at pH7.4 as shown in
table [1]; this will make these compounds good candidates as prodrugs for
targeting cancer cells since the pH of there is approximate 6; while these
compounds are relatively stable at pH 7.4 whichis the pH of normal cells.
But compound vI showed less stability at pH 7.4 thatgive opposite
results.
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ABSTRACT
Reactions of 2-amino-5¨ mcrcapto-1,3,4-thiadiazoles(AMT)and itS

der市at市cs with diethylmalonatc,diethy1 0xalate,crotonic acid,allnino acid and

other organic rcagents werc carried Out to givc a new ttsed hcterocyclic systelns

containing pyrimidino and imadazo moicties. Thiadiazolcs derivatives, were

写飢酬奮li路謝「脱艤γ
dmd

INTRODUCTION
A wide variety of thiadiazole derivatives have been developed an

anticancer and antimicrobial agents(l-3)' Pyrimidines and imidazoles
derivatives have been reported as potential anticonvulsants, anti-
inflammatory and analogsicagents 14-51 So ,reactions of nitrogen
nucleophiles. with 1,3- dicarbonyl compounds lead to fused bicyclic
products. (6-7) In the present work, an extension for building a new fused
rings from 2- amino -5- mercapto-1,3,4- thiadazole (AMT) were
synthesized.

MATEzuALS AND METHODS
All melting points are uncorected and were determined on a sturat

scientific melting point SMP .IR spectra were recorded on KBr. disc or
film by shimadzu FTIR Prestige -2|JJJ. spectra were recorded by
computerized UV.visible , T60U. Elemental analysis and H- NMR
spectra, have been carried out at al hashimiat University, and Al-al-
Bayt University (Jordan).

Synthesis of 5-Hydroxy-2- mercapto[1,3,4]thiadiazolo 13,2-a]
pyrimidin-7-one .l2l
Ethyl malonate (2.69.,0.02 mol) in ethanol (7 ml) and few drops of
acetic acid were stirred for 15 min. AMT (1.33, 0.01 mol) was then
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added and the mixture was refluxed for 18 h.,the mixture was allowed
to cooled, then filtering and recrystalization from chloroform, gave a
pale brown crystal of t2).(1.52 9,0.0074 mol,70 %)
(Found : C,29 .7 59 ;H, I .462 ;N, 20 .47 7 .Calc. :C,29 .85 0 ; H, I .492;N,20. 8 9 5 )
m.p.2l8-22OoC.

Synthesis of 2- Mercapto-imidazo [2,]-b][,3,4] thiadiazole-5,6-
dione.[3]

Solution of diethyl oxalate(8 ml)in ethanol (7 ml) catalyzed with
a few drops of acetic acid was stirred at r.t. under reflux condenser for
20 min.AMT (1.3 9.,0.01 mol) was added and the reaction mixture was
refluxed for l0 h. After cooling, Ethanol (3ml) was added and the crude
product was filtered off and recrystalized from ethanol to get a yellow
crystals of compound[3].
(1.29.,0.006 mol ,70o ) (Found: C,25.893; H,0.575;
N,22. 5 I I ;Calc. : C,25 .668 ;H,0. 5 3 7 ;N, 22.45 8) m.p.2l 0-2 I 3 0C.

Synthesis of 2 -Mercapto - 7- methyl -6,7- dihydro [,3,4] thiadiazolo

13,2-al pyrimidin - 5 -ol- [4]
A mixture of AMT (1.33 9.,0.01 mol ) and crotonic acid (0.86

9.,0.01 mol) in ethanol (20 ml) was refluxed with stirring for t h.
Evaporation and filtering off then recrystalization from ethanol gave a

white crystals of compound [a].(1.4 9,0.0074 mol , 77 %) (Found
:C,36.648 ;H,3.377;N,20.581. Calc.: C,36.00 ; H, 3.00;N,21.000).

Synthesis of 2 - Mercapto - 7- methyl - 6,7- dihydro -5-H- U,3,41
thiadiazolo 13,2-al pyrimdin -5- o1. [5].

A mixture of AMT (1.3 g. ,0.01 mol) and crotonaldehyde (0.7 g.

,0.01 mol) catalyzed with a few drops of acetic acid in ethanol (20m1 )
was refluxed for t h. with stirring. Then the reaction mixture was
poured onto crushed ice and the separated precipitate was filtered off
and recrystalized from P. ether (60 -800C) to get a yellow crystals of the
product t5l (1 .4 9., 1.9 mol , 75yo) (Found: C, 35.611; H 4.742 ;N
,20.830;Calc. : C,35.643; H,3.965; N,20.792) , m.p. 202 -2040C.

Synthesis of 2- Amino - imidazo l2,l-blll,3,4) thiadiazol -5-ol.[6]
A mixture of AMT (1.33 g.,0.001 mol) and glycine (0.7g.,0.001

mol) in ethanol was refluxed for 7 h. Evaporation of the solvent under
vacuo and recrystalization form p.ether gave com pound(6) (1.3 g.,
0.008 mol , 860 ) (Found: C, 30.512; H, 2.464; N,36.481. Clac.:
C,30.7 69 ; H,2.5 64; N,35.897).
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Synthesis of 6,7- Dimethyl 11,3,4) thiadiazolo 13,2-a) pyrimidin - 5-
ol.[7]

An ethanolic solution (20 ml) of Acetylacetone (1.0 g. ,0.01 mol)
catalyzed by a few drops of acetic Acid and AMT (1.3 ,0.01 mol) was
refluxed for t h. Evaporation then cooling to r.t. followed by filtration
and recrystalization from ethanol gave a pale brown crystals of
compound 17) (1.7 9.,0.0086 mol ,89%o) (Found C, 39.011, H,4.186;
N, 19.53 I ;Calc.: C,39.069;H,4.106 ;N, 19.534)m.p. 150- $20C

Synthesis of 5- Hydroxyl -7- thia -1,3a,3b, 6- tetraza - cyclopenta [a]
pentalene -2,3- dione. [8]

A mixture of compound t3l (1.75 8., 0.001 mol ) and
chloroacetamide (0.93, 0.001 mol) catalysed by sodium hydroxide was
refluxed in ethanol (25m1) with stirring for 8 h. After evaporation the
solvent under vacuo, the crude product was recrystallized from
chloroform to get a yellow crystals of compound [8] (1.3 g., 0.0064
mol,65 Yo).

Synthesis of 3 - Amino -7- thia - 1,2,3a,3b, 6- pentazacyclopenta [a]
pentalene -4,5- dione.[9]

A mixture of compound t3l (1.75 8., 0.001 mol ) and
thiosemicarbazide (0.9 9., 0.001 mol ) in ethanol (25m1) was refluxed
for 6 h. A positive test for evolving of hydrogen sulfide by tead acetate
stripe was noticed during the refluxing process. The solvent was
evaporated by rotatory evaporater and the residue was recrystallized
from ethanol to get a pale brown crystals of compound [9] (1.3 g., 0.006
mol, 650/o) m.p. 238-240 oC.

Synthesis of 2- Amino - imidazo [2,]-b]ll,3,4lthiadiazol -5+hiol. [10]
A mixture of compound [3] (0.9 g., 0.000 mol )and 0- phenylene
diamine (0.5 g., 0.0005 mol) in ethanol (20 ml) catalyzedby acetic acid
was refluxed for 6 h. Evaporation, filtration and recrystalization from
chloroform gave product [10] (0.7 g., 0.003 mol ,65Yo).

Synthesis of 4- Hydroxy -1,7a dihydro -2H-7-thia -1,3a,3b,6-
tetrazacyclopenta [a] pentalen -3- one [11].

An ethanolic solution (20 ml) of compound [6] (1.9 g., 0.001 mol)
and chloroacetic acid ( 0.9 9., 0.001 mol) was refluxed with stirring for
6 h. Evaporating the solvent by vacuo and recrystalization from
chloroform gave the compound [11] (1 .2 g.,0.007 mol,75o/o) m.p.204-
206 0C.
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Synthesis of 3- (5-Hydroxy - imidazo l2,l-b l[,3,4]thiadiazol -2-
ylimino -1,3- dihydro - indol -2- one.ll2l

A mixture of compound [6] (1.56 g. , 0.001 mol ) and isatine
(1.4,0.001 mol) in ethanol (25m1) was refluxed for 5 h. After
evaporation the solvent by vacuo, the residue was recrystalized from
p.ether (60 -80)0 C. to get compound U2) (2.21 g., 0.008 mol, 78%)
m.p. 174 -l76oc.

RESULTS AND DISCUSSION
2- Amino -5- mercapto -1,3,4- thiadiazol [] was considered as a

starting material since it posseses two potents functional groups which
are ready to react with different reagents.(2'8) AMT was prepared
according to the literature procedure (8). Cyclic condensation of
compound t1] with diethyl malonate (e), diethyl oxalate, crotonic acid,
crotonaldehyde, glycine(Io) and acetylacetone in refluxing ethanol gave -
5- hydroxyl -2- mercap to [1,3,4] thiadiazolo 13,2-a I purimidin -7- one

l2l ,2- mercapto - imidazo [2,]-b][,3,4f thiadiazole [3,2-a) pyrimidin -
5-ol [4], 2- mercapto -7- methyl -6,7- dihydro -5H- [,3,4] thiadiazolo
13,2-al pyrimidin -5-ol 151,2- amin - imidazo [2,]-b] [,3,4] thiadiazol -
5-ol [6], 2- mercapto -5,7- dimethyl U,3,41 thiadiazolo 13,2-al
pyrimidin -5-ol [7] respectively (Scheme I)

oH ffi..,d"

ii-- -' lll u - X-il-
ns^s/plx-\ ,oz---=-'l\ru lg -\s--Izt\-x- -ctl3

|…
0

Hよsttλ

日

(I)  Diethylmalonate.
(II) Diethyloxalatc.

(III) CrOtOnic acid.

(IV) CrOtOnaldehyde.

▼

          引やヽし∪、
日

ュゝ味 喘ド

100

CL

(Scheme I)
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(V) Glycine.
(VI) Acetylacetone.

Vol.20,No5,2009

'H.NIf,IR spectra (Tables1 ,2).In general, the mechanistic pathways of
these r.u.iion involved either nucleopilic attack of amino group in
compound (1) to the catalyzed carbonyl group in the organic reagents

followed by intracylization or departure of -SH in compound (1) by

nucleophilic attack then intracyclazation occurred (schemes II, ilI)
十

一

The structures of the above mentioned products were proved by i.r, uv,

OH    o
C2H50C~CH2~C~OC2H5

+

C2H 50
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||
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Further work was carried out considering compounds [3] and [6] as an
intermediates for synthesis extra products which have been shown in
schemes (IV, V )

x-" /o
,t\r-\*+o

Scheme (V)

t3t

I
slNHz
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ll0l

H2N-,-.-N n /o
il_*A.Anlo

十人
H°

I〔::'
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[111

:

｀

一
卜

    .

一N―
 ‖

H¬

人sハN天にご
    ざ1121

,q
(t) clcH2cNH2

(II) Isatine

Scheme (IV)

Structure of compound (8) showed bands at 16gl cm-r (c:o )and at
1573 cm-r1 c:N;, while compound t9l postulated bands at 167g cJi
(c:0) and 1570 cm-'(c:N). Both of compound g,9 showed deep black
color with lead acetate strip indicating the liberating of H2S. compound
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(10) showed the disappearance of carbonyl band and gave negative test
with lead acetate strip and band at 1597 cm-r1C:N;.
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Table -1: FT - IR spectral data for -12

Comp. No. FT― IR(cm-1,KBr disk)

2

3356(OH),3255,31361-oH taut.),2935,2804(CHaliph.),
1739,1697,(C=0),1612(C=N),1558(NH bend。 ),1145(C… S

taut.)

3
3263,3093 oH taut.),1681(C=0),1600(C=N),1570(NH

___Jttrd.),1303,1172,1064(NHC=S),740(C― S)

4

3390(OH),3275,3089(NH taut。 ),2920,2854(CH
aliph.),1597(C=N),1496(C=C),1330(CN),1166(C=S),1026

-           (CH OICfbend。

),650(C― S).

5

3400(OH),3275(NH taut.),2970(CH olel),2927(CH alph。
),

1608(C=N),1562(NH bend。 ),1301(C―N),1269,1053

0HC=S).

6

3394(OH str.),3272(NH str。),3097,3035 oH.taut.),2919,2773
(CH aliph。),1680,1597(C=0,C=N),1535 oH bend。 ),1126,

一――――――- 1026,748(in and Out Of plane CI‐ I bend。 ).

7

3448,3350(OH str.),3263 oH taut.),3016(CH olel),2958-
2854(CH aliph.)1604(C=N),1419(C=C),1334(C ttN bend)
1234,1180(C=S),1053,958(in and Out Ofplane CH bend),644

___              (C― S).

8

3251(OH str.),3089-3151(CH ole■ ),2979…2897(CH aliph.)
1681(C=0),1573(C=N),1481(C=C),1384(C― N),844(C―

S)。

9

3367,3251 oH str.),3159,3082 oH taut.and NH hydrogen

bond。 ),1678(C=O str.),1570(C=N),1307(C― N),1064(CH in

_           plane bend。 ),844(C― S)。

10

3394,3275 oH taut.and hydrogen bond。 ),3093,2920(CH
aromo Str。),1597  (C=N),1535 oH.bend。 )1361(C=C),

1330(C― N),748(C― S).

3380-3128(OH str.),3066(CH olel),2835,2704(CH
aliph。 ),1716(C=○),1612(C=N),1500(NH bend。 )1450(C=C),

1344(C― N),1029(in plane cH bcnd。 )。

12

3440(OH str.),3271 oH str。 ),3182,3097(CH arOm。 ),2889-
2781(CH alip。 ),1716(C=O),1620(CttN),1558oヽ H

bend.)1469(C=C),1330(C― N),1053(in plane cH bend。 ),752

(C― S).
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Table‐ 2:lH― NNIIR and UV I data of co ‐
12

Comp.
No.

UV (nm ethanol as a

solvent )
'H-NMR (d{, DMSO)

2
316(n― π

°
),239,206(π 一

π
・

)

2.15(s,2H,CH2),2.56(s,lH,SH),
12.3(s,lH,NH)(taut.With SH)。

3
332(n― π

子
),239,208(π ―

π

+)
2.75(s,lH,SH),6.9-7.2(b,lH,
NH)

4

316 (n - :r-),206 (n - r-) 2.65(s, lH, SD,7.0(s,1,H,OH),
5。 5‐4。3(m, 5H, CH, CH3)1・ 32

o。 lH,NH)。        ____

5

316(n― π
‐
),255,207(π ―

π
・

)

2.5(s,lH,SH),7.3(s,lH,NH or
OH),2.3‐ 1。2(m,7H,CHOH,CH2,
CH~CH3)

6
316(n― π

7),207(π
一π

・
) 2.65(s,2H,CH2),6.8-7.5(m,3H,

NH2,CH)
7 376(n― π

千
),258(π ―π

・
)

8
340,324(n― π

〒
),207(π ―

π
+)

9
316(n― π

°
),230,205(π ―

π

ホ

)

10
310(n― π

▼
),238,213(π ―

π
+)

287(n― π
°
),206,201(π ―

π
・

)

12 313(n― π
‐
),237(π ―π

‐
)
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ABSTRACT
This paper deal with studying speckle characte五 stic,← he main problem in

coherent images), SOme digital teclmiques for simulation have been presented in

this paper to generate noise siinilar to speckle noise, these done by adopting

techniques by using three rnethods:

(SinuSOidal Method,Two― Gaussian Method,and Chi‐ Sqllare Distribution Method)

with different nllmber of looks(l t0 5 1ook).Images can be simulated by

multiplying,point to point,an in coherent image array by the silrnulated speckle data

ib。 'I｀he sセe of.the image and the specHe■L must be equals

INTRODUCTION
The speckle noise is usually arises as a result of implementing

coherent imagery devices.However,the speckle effects are,generany,

treated as an undesirable noise that degrades image quality but,

sometimes,this undesirable noise is regarded as an infollllation carrier

for rough surface

properties[1,2].For this reason,the behavior of such speckle noise can

be exanlined by generating it with different number of looks(the

SiFnulated speckle data flle can be perfolllled by producing such

statistical  model  that  has  previously,  modeled  as  chi― square

distribution)。 HOWever,various digital simulation methods will be

introduced to produce siinulated speckle images.

METHODS FOR GENERATING AN INTENSITY
SPECKLE FILES

To generate speckle pattems which have the fol.1. of chi― square

distribution with various number of looks,the fonowing three lnethods

which their maOr substances based on some equations win be used。
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1- Sinusoidal Method
The major substance for this method based on the eqs. (1 and 2).

The observable quantity of the intensity ( irradiance ) of the wave at
point(χ,ノ)iS,then,given by[3];

I(χ ,ノ )=lilrl;:ili21E(χ ,ノ ;′ )2ι
I′ =IA(χ ,ノ )2 …

。
(1)

The complex amplitude of the field at (x,y) may be regarded as
resulting from the sum of contributions from many elementary
scattering areas on the rough surface. Thus the phasor amplitude of the
field can be represented by [3]:

Aし,か青かし,か青茜レκ階
=lF扇弓=2]lακl(COS Oκ +′ sin Φκ)

… 。(2)

where; I avl and @6 represent, respectively, the amplitude and phase of
the contribution from the Kth scattering area and N, is the totafnumber
of such contributions [4,5]. After assuming that the amplitude of the
contribution from the Kth scattering area equal to one ( o*l:l), the
speckle pattern can be represented in which the intensity is given by[5]:

.....(3),=[([.",@") .[[sin<D* 
)'f ,.

which the reflected wave will have randomly distributed phases over the
primary interval l-x,n), Na is the the total number of such contributions
and a ( f, ) is the conservative factor which can be computed by
assuming an initial value 'ofoo:\", then the value of the conservative
factor determined as the reciprocal of the mean intensity value of the
generated file [5], i.e.

ん =;

To generate different speckle data file of any size such as (256x256) of
N-looks, eq.(3) can be utilized by adopting a fixed number of
contributions (l/D) which, always, lies between 25 to 100, and a
randomly varying phase in the interval lO-2fl.If an image of more than
one look (N-look) is required, the average of N-files of independent
speckle should be determined [6].

2- Chi-Square Distribution Method
To generate speckle data file of size (128x128) or (256x256),

of any look, eq. (5) used [5]:

… 。(4)
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′zlZ)=鵠

れに調卜券」
~理製

|

… 。(5)

Vol.20,No 5,2009

… 。(6)

where f(lr) = ( r-f)!, N is the input number of looks and Z varies from 0

to 255. Then randomly distribute the generated values (Z) in the data

file.

3- Two-Gaussian Method
It's principle substance is based on eq.(6) which states that the

intensity of the resultant field for a speckle pattern is related to the real

and imaginary parts of the complex amplitude [5,7], i.e.

/=lA012+lA・ )]2

the total number of the contributions from the Kth scattering area goes

to infinity ( No + oo ), the phasor amplitude of the incident field is
usually assumed to have a Gaussian distribution given by [5,7]:

… 。(7)

with independent identica■ y distributed components having zero lneans

and identical variance[8]which iS Shown in eq。 (8),where[7],

♂=:基ψ劇つ       …0
A convenient parametrization consists of setting[7]:

σ2=上                            。̈ .。(9)
2

since pure speckle   is being modelled without regarding terrain

properties.It is also desirable to have an intensity speckle mean value

equalto one[8].

By taking these considerations,the third inethod will be taken

by generating different(randOm)Gaussian distribution■ les

expressed in eq。 (10)Of SiZC(256x256)each One with mean
valuc equalto zero and variance equalto O.5[9]:

(「
_7)2

′(gJ)=v百万σノ
・θ

~2弓
′

            ity Of the gray leili11よ and σ多where′(g′)denOtes the probabil

represent, respectively, the rnean lg~J==0)and Variance (ァ ζ=0.5)of the

gray values for each sirnulated flle。

In order to generate different chi― square distribution flles,cach

Onc has one-look,one can use the following[9,10]:

αdO,ッ)=g「 0,ノ)十 g:は,ノ)                     ¨̈。(11)
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where, a,t(x,!), g{x,y), gz(x,y) are, the value which belong to chi-square

distribution file and has l-look, value which belong to the first and

second random Gaussian distribution files respectively.
To generate speckle data files having more than one look (N -looks), the

average of N-independent speckle data files each one having one look
should be determined.

SIMULATED SPECKLE IMAGE MODEL
In order to produce image like SAR image, the latter image can be

simulated by multiplying, point to point, an incoherent image array by
the simulated speckle data file that have been obtained. The size of the

image and the speckle file must be equal. The simulated intensity SAR
image:
I(*,y)= n(*,y).F(*,y)
. . ...( l2)
Where, I(*,y), R(x,y), and F(x,y) represent, respectively; the simulated
speckle image, the original incoherent image, and the speckle data file
affay.

EXPERIMENTAL RESULTS
In this paper, three methods concerning generation of speckle data

fiIes have been studied. The results of previous speckle generation

methods, shown in figures (l,2and 3) where these figures explain the

relationship between Equivalent Number of Look (EI.II.) and the {real
look(Correct Look) tzl, mean (p), variance (o'), and the standard

deviation (sZD) ).

- From the result obtained it can be prove that the speckle noise

represents a multiplicative noise.
- The adopted speckle generation methods give similar results, so any

one can be used as an effective speckle generation method. But the

faster one is Chi-square distribution method.
- In the case of l-look (L=l) Chi-square behave as exponential
distribution, but in case of t-look it behave as Gamma distribution.
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ABSTRACT
Thin fllllns oflnSb0 97Bi003 Were Obtalned for the frst tilne in lraq by the flash…

eVttOration method.ElectHcal properties measllred for all the ins(Hall effect,

conducti宙 ty,and the111loelectHc power)at different annealing temperature oAll

:脚 試肌 etteW3穏 lF肌
響 I捜寵 鰐 準 犠 鮮the mobility was reverse,Were increas{

cm2/v.s.
The activation cnergy was measured and fbund to be increase vnth increasing

aIIlealing temperatureo ThelllloeleCtric power was measllred and was agreelnent with

the measurement of Hall effect .

INTRODUCTION
The most frequently material used in optoelectronics in the infrared

window 8-12 pm is HgCdTe. However, this mixed crystal material

shows an important disadvantage that its material parameters change

with time [1]. Hence, the problem of finding a new stable material for

this optical range is still topical. This is also a major remaining

challenge for the application of III-V semiconductors in optoelectronic

devices operating in the IR region [2]. Until now, most effort in this

field was concentrated on obtaining mixed crystals based on InSb. In

these studies the known property of the III-V compounds that the band-

gap decreases with the mass of the component atoms has been

I*ptoit.a. This peculiar alignment causes strong fluctuation of the

crystal potential, resulting in the energy gap nuurowing. Narrow band

gap III-V semiconductors have been searched for its applications to

t-ong-*uuelength infrared photodetectors [3]. The long-wave infrared

detectors havi found many military as well as civilian applications in
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night vision reconnaissance, guidance, ranging, industrial
thermography, medical imaging, meteorologicat research and
communication systems 13, 41. In this paper the results of a study was
devoted to of InSbs.eTBie s3 thin films obtained for the first time in Iraq
by the flash-evaporation method using the mixture of powders of high
purity of InSb and Bi are reported. Here, we are primarily interested in
the electrical proprieties of the films at different annealing temperature

MATERIALS AND METHODS
InSbs.e7Bi6.e3 alloy have been prepared by mixing of In , Sb and Bi

high purity
(99,999% ). in quartztube evacuated at pressure of (10-5 mbar). The

tube was sealed and heated in a furnace type Mimert. The temperature
was kept at (973K'Xo. (ah).The tube were continuously rotated and
rocked during the reaction to insure homogeneity then the temperature be
reduced to 803Kfor (5h) then quenched by cold water.

InSbs.eTBig e3 films about 0.6 pm thick were prepared by flash-
evaporation by using the same equipment which was described by
Albderi [1]. in appropriate proportions In what follows the value of x
denotes the average composition of the starting material (the powder) for
the evaporation, and not the film composition were x >.03 of the films
were deposited onto glass substrates at 373k and annealing at
373k,423k,473k and 523k D.C conductivity thermoelectric power and
Hall measurements were measured by coplanar electrodes techniques [1] .

RESUILTS AND DISCCUSSION
The surface of these films is dark and mirror smooth, but with

increase in the annealing temperature the surface is more brightness.
Fig.(l) shows the result for Hall measurement , all the films were p-
type except at 423k was n- type .The electron concentration z and
mobility p of the films were determined from Hall measurements at
293 K . Fig. (2) shows increasing in carrier concentration with
increasing annealing temperature except at 523 0K also Hall mobility
has the same behavior ,the results was shown in table (l)as shown in
fig (3). The nature of the increase in the carrier concentration and small
change in the mobility its found in the Hall measurements in the films
between 423 k and 473 k is not quite clear. But In view of the
apparent existence of inclusions in the film surface. which could be of
metallic nature and thereby cause short-circuiting effect on the Hall
voltage or this my be resulting from redistribution the levels in energy
gap for the film from reaction between Bi and InSb this produces
substitution some Sb in Bi [5]. Electrical conductivity of the film was
increased with increasing temperatures (Fig-4).
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This behaviors is in agreement with that reported for other
compoundsf6] indicating the presence of semiconductor properties of
the InSbs.szBio.o: thin films, as well as this may be due to the kinetic of
the film growth and diminishing in the density of structural defects[7].
This trend is commonly observed in perfect semiconductor thin
films[8] . The thermal activation energy Eu is illustrated in Fig.(5).
According to the other results the investigation films of InSbs e7Bis.e3
up to T : 373 k have an polycrystalline nature. Therefore, during the
low-temperature region some sort of aggregation might occur, such
aggregation might cause an increasing in the electrical conductivity. At
higher temperatures, the film could start to transform from the
polycrystalline state into crystalline state. In order to detect the type of
the majority carrier in InSbBi thin films we used the Seebeck
coefficient S , as a function of temperature . The experimental data
indicate that the Seebeck coefficient, S is negative for all studied films
over the whole range of temperature (313 - 423 K). Accordingly, the
conduction in InSbBi thin films occurs via the holes i.e., InSbBi
behaves as p-type semiconductor, converted to n-type at 423Konly, this
agreement with former Hall measurements , because according to the
simplest model for the solid solutions, indium (In) is substituted for
antimony (Sb) in the cation lanice of SbBi, while the bismuth (Bi) sub
lattice remains unchanged. Each substitution of In atom for Sb atom
eliminates two electrons from the lattice. From the conventional point of
view these electrons would be removed from the valence band, and the
free hole concentration would rise accordingly [9,10]. Fig.(6) shows
that the thermoelectric power, S in the low temperature region increases
with the temperature. At certain temperature, 350 K, a maximum broad
peak of thermoelectric power started at appears and tends to decrease.
This behavior of S has been observed before tl l]. The range of
temperature at which a maximum in S appeared is reco gnized as the
transition temperature from extrinsic to intrinsic conduction [12].

Table-lC entration and Hall mobili differentarrlcr conccntratlon ltv at annea
TCK) n(cm)-r !(cm2lV.s)

373 3.6*10IE 1.5■ 104

423 1.4g*l0re 1.9■ 104

473 2.04■ 1019 2.35■ 104

523 1。 95■ 1017 1.73■ 104
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l-InSbo.szBis3 thin films were prepared for the first time in Iraq by flash
- evaporation method.
2- The type of the films was reversed after annealing.
3- The concentration of carrier, behavior of the mobitity and the
activation energy were changed after annealing.
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ABSTRACT
The Research aim to improve the classification efficiency of minimum

9it-1*.. technique using transfer function for accumulated *"igtt from the
difference between test features and trains features. The two methods have been
applied on words recognition system, the experimental results of proposed method
!!o* accuracy of recognition and good efficiency for the suggestid methods.
Keywords: Isolated Word Recognition System, Mel Frequenry Cepstral Coefficient
, Minimum Distance Technique.

INTRODUCTION
Speech is one of the oldest and most natural means of

information exchange between human beings. we as humans speak and
listen to each other in human-human interface. For centuries people
have tried to develop machines that can understand and produce speech
as humans do so naturally ll,2l.

Automatic Speech Recognition (ASR) is a technology that allows
a computer to identifu the words that aperson speaks into a microphone
or telephone. It has a wide area of applications: command recognition
(Voice user interface with the computer), Dictation and Interactive
voice Response, it can be used to learn a foreign language. ASR can
help also, handicapped people to interact with rori.ty. Ii is; technology
which makes life easier and very promising [3]

Mel Frequency Cepstral Coefficient (MFCC)
One of the most popular frequency domain features that are used in

the field of speech recognition is MFCC. which has been used in the
field of recognition as a feature-extraction method for classi$ring the
speech audio signals. The processing sequence for finding the MrCc or
an audio signal is as follows[4]:

l.Windowing the data.
2. Finding the amplitude values of the Fast Fourier
Transformation(FF'T) of the data.
3. converting the amplitude values to filter bank outputs.
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4. Calculating the log spectrum.
5.Performing the discrete cosine transform (DCT).

Ahmed

Enhancement Cepstral Coefficients
The extracted features using Mel Frequency Cepstral Coefficient

method (MFCC), which it improvement by [4] shown in the following
fig.( 1). [a]:

Fig-1: Explains the suggested processing steps to improve the cepstral coefficients[4]

The suggested improvement steps for cepstral features are
explained as follows:
1. Frame length estimating: the speech length varies from recording to
another recording operation. Also this is true for the utterance which is
the same type. Hence, to get fixed vector length that represents acoustic
information of a whole word, the vector length must be divided into a

fixed number of parts (frames), these frames are different in length as

long as the vectors lengths are varying, thus, the suitable length is to be
estimated in such case that the number of frames is constant. After that,
the mean of features could be determined for each one frame.

2. Normalizing process: In this step the cepstral values are norrnalized
by using the following equation[4]:

(l)

extracted features, Max(F) is

The benefit of this process is to reduce the intensity shifting of
weights which is resulted from the sound's height and its lessening
during the recording process.
3. Smoothing operation: The signal always come associated with a time
shifting for features.

Nearest Neighbour Classi fi ers

Suppose that a model object (ideal feature values) for each class
is known and is represented for class i as f1, j : l, ... , N. Now suppose
that the unknown object U must be detected and measured features and
represent them as uj, j : 1, ..., N. For a 2-dimensional feafure space, To
decide the class of the object, it measure its similarity with each class
by computing its distance from the points representing each class in the

NF= F'
' Max(F,)

NF is the normalizing features, 4 the
maximum value of 4

Cepstral
Coefficient
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feature space and assign it to the nearest class. The distance may be
either Euclidean or any weighted combination of features. In general,
the. distance di of the unknown object from classT is computejby the
following equation [5]

グ′=[:]〔ち―プらン
]ノ

″

then the otteCtiS assigned to the class R such that

グR=脅L]

(2)

(3)

Experimental Part
The model of word recognition concentrates on two parts, these

part are:
1- Active features: the active features play a great role in recognizing
the sound of word . The MFCC method is regarded one of th-e most
useful and usage methods which simulates the sensivity of the air to the
audible sound, and response to them.
2- Forms classific_ation techniques: the forms classification technique is
depend ,also, on the activity of the trail and kind of application, in'most
applications the knowledge of predefind probability-of tn. trial on the
class may be unavailable or not enough to design the classifier, so the
process of classification is done by direct matching and then calculating
the better methods to classi$r the features.

The concentration on increasing the efficient the classification
system depending on the enhancement of the features on the techniques
used in abstracting them made us concentrate (in this study ) on trying
of increasing the ratio of classification in sound-recognition'system by
using the better methods of feature-recognition.

The similarity between trains vector Ti and reference R,y have
been done by the following methods:

l- The tradition method: this method depends on calculating the net
difference of cumulated weight between test and references,
where used the following equation:

t=Σ Wj/

′=l

均 =1鳥 ―ろ
|

The prObability can be express as:

1

弓
=幕

)

ノ

2…  Suggested method: this method
Zρノ,WhiCh it assume:

(4)

(5)
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t=Σ〃(WrJ)
′=1                (6)
ノ
`ノ

4=号針(W7y)      (7)

〃(W7y)={:    `」修il為
う一 R

Ⅳ′                    8)
。Σ2
ノ=1

1n both methods, the most probably

category ls the nearest to unknown word,which it have the sequence R

from reference data base.

uSULTS AND DISCUSSION
The experilnental results of the word recognition ratios for

classical and suggested method are shown in table(2 and 3)which are

putin appendix(A),theSe ratios can be summarized in following table:

Tab le-l: Average of recognition r

The Euclidean Distance Technique

Classiflcation Method Classical Method Proposed Method

Average of
recognition ratios

78。540/0 85。7140/0

the results of suggested technique dose not finish its results at

increasing recognized ratios only, but it is doing in increase a

recognition probability, which can note in figure(2):
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Fig-2: comparing of recognition results between minimum distance
technique (MDT) and proposed suggested technique

we could interpreted these results by depending on the highest
difference of weights between features of ones class (train and test
features) .Those effors are yielding because the weight and time
warping, which it obviously turn out in minimum distance technique ,if
we are neglecting or replacing these weights by transfer function H(r),
so ,we are expected recognition effors will be decrease
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ABSTRACT

The relation between number of turns and variation of bending diameters of
single-mode fiber optic with standard deviation of spot laser at distance (247) cm
from diode laser has been investigated. The diode laser has been used with
wavelength (630-680) nm and maximum power (5) mw. The single-mode fiber
optic was turned over cylinders with different diameters (3,5and l0) cm to obtain
different bending diameter of fiber. The standard deviation (STD) for each spot
laser was calculated from algorithm program.

The conclusion that there are three color bands (red, green and blue) contributed
in this region. At bending diameter (3) cm, the STD for green color was greater and
dominant. In this diameter, we get high coherence for red color so this diameter was
the best. Whereas, at (5 and 10) cm bending diameters, the standard deviation for
red color was greater and dominant. So, increasing bending diameter of fiber led to
increase STD for red color. Also, increasing number of turns led to decrease

INTRODACTION
optical fiber is the medium in which communication signals are

transmitted from one location to another in the form of light guided
through thin fibers of glass or plastic [l].

The main advantage of optical fiber is that it can transport more
information for longer distances in less time than iny other
communications medium. In addition , it is unaffected by the
interference of electromagnetic radiation, making it possible to transmit
information and data with less noise and less eror. There are also other
applications of optical fiber that are simply not possible with metallic

standard deviation of single-mode fiber for three colors.
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conductors. These include sensors/scientific applications, medical
/surgical applications, industrial applications, subject illumination, and
image transport ll, 2) . ln (2002) the effect of bending diameters and
number of turns on the transmission coherent light through single mode
optical fiber has been studied [3]. In the same year the influence of
bending and the number of turns on attenuation and birefringence had
been calculated experimentally [a] . The twist effect on (SMOF) studied
experimentally in (2008) on the distances (85,90,95) cm from the end of
fiber connected with (He-Ne) laser. A (MATLAB 7.0) program has
been used to analyze some images of the out put (spot laser) for
(SMOF) . The twists may result from any ignore of the fiber, any turn
around the joints or connections. Its results are of negative effects on the
received output signals [5] .

In our research we will study the relation between number of turns
and variation of bending diameters of single-mode optical fiber with
standard deviation of spot laser at distance Qa7) cm from the end of
fiber connected with diode laser which was consider as experimental
application to transmit the color images via optical fiber.

OPTICAL FIBER
Optical fiber is comprised of a light-carrying core surrounded by a

cladding that traps the light in the core by the principle of total internal
reflection. By making the core of the fiber of material with higher
refractive index, it can cause the light in the core to be totally reflected
at the boundary of the cladding for all light that strikes at greater than a
critical angle. The critical angle is determined by the difference in the
composition of the materials used in the core and cladding. Most optical
fibers are made of glass, although some are made of plastic [6] .

The core and cladding are usually fused silica glass covered by a
plastic coating; called buffer, that protects the glass fiber form physical
damage and moisture. Some all plastic fibers are used for specific
applications.

Glass optical fibers are the most common type used in
communication applications. Glass optical fibers can be single-mode or
multimode. Most of today's telecom and community antenna television
(CATV) systems use single-mode fibers, whereas tocal area networks
(LANS) use multi mode graded index fibers []. Almost high speed
networks are using single-mode fiber, either to support giga bit data
rates or long - distance links [7] .

Single mode fibers are smaller in core diameter than multimode
fibers and offer much greater bandwidth, but the larger core size of
multi mode fiber makes coupling to low cost sources such as LEDS
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much easier. Multi-mode fibers may be of the step - index or graded _
index design [8].

In the present work the single-mode fiber is used as shown in fig.(l).
This fiber just shrinks the core size to a dimension about six time-s the
wavelength of light traveling in the fiber and it has a smaller difference
in the refractive index of the core and cladding ,causing all the light to
travel in only one mode .

ノ曲r13och9

Shgiemode

Cl*dding

Sore----

Fig. -1: Single-mode fiber optic [1]

THE ATTENUATION OF OPTICAL FIBER
The attenuation arises from intrinsic material properties and from

wave-guide structure. The material attenuation rour..i are absorption ,
scattering and bending effect as shown in fig. (2). Absorption is a result
of the absorption of light and conversion it to heat by molecules in the
glass. The factor that is more affected of attenuation is scattering.
Scattering occurs when light colloids with individual atoms in the glass
and is anisotropic. Scattering is proportional to the inverse fourth power
of wavelength of light. So that, for long distance transmission, it is
advantageous to use the longer wavelength to get minimum attenuation
[9]. The wave-guide attenuation sources are micro bending and bending
loss sensitivity . The attenuation of the modulation u-plitrd. at hig[
modulation frequencies should be considered also, ur part of the
bandwidth characteristics of the fiber [10].

Fiber bandwidth is usually characterized inthe time-domain as pulse
broadening or, more technically as dispersion. In general, there are three
kinds of fiber dispersion: (l) material dispersion or chromatic
dispersion, (2) wave-guide dispersion and (3) modal dispersion t11l .

Single mode fibers have only intramodal dispersion. Because in
SMoFs, multimode dispersion is nearly zeroby its definition and
guiding structure, so that the bandwidth is characterized.by chromatic
dispersion only, in units of (ns/nm.km) [12]. we know that glass is a
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dispersive media due to the wave length dependant refractive index .

Since pulse in a wave package is composed of a spectrum of
components of different wavelengths travels at different speeds . The
spreading of the pulse can be calculated by [3] :

(l)
o, =lD^l . o^ L
Were o1 is the spectral width of the optical pulse and D1 is the

dispersions coefficient .

050       1300       1550

…

           (m

Fig-2: Attenuation of optical fiber [9]

Fiber optic systems transmit in the window created between the

absorption bands at 850, 1300 and 1550 nm. As can be seen in fig. (2),

with silica - based fibers the attenuation is low around 1300nm and

even less around 1550nm. The manufacturing improvements and

optimization of the wavelength reduced attenuation from 20 to 0.2 dB
per kilometer in less than a decade. With the latter value, the affenuation
of infrared light traveling through 35 kilometers of optical fiber is 7 dB,
about the same as the effect of one pair of typical sunglasses on visible
lisht [14].

STANDARD DEVIATION OF SPOT LASER
The Standard deviation (o or STD) of spot laser for each turn of

single-mode fiber optic can be calculated from the equation [15, 16] :

" 
: ...,,..(2)

Where p is the mean intensity values of spot laser . Or from the

calculated average of square intensity of image Sp [16] :-
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Sμ =玉
扇〒碁落

12(χ ,ノ)

Z-1

sμ =Σ 12PII)
I=0

… … (3)

.¨ .¨ .(4)

where M and N: the length and width of image or any part of image.
I(x,y): image element in position (x, y).
P (I): probability density functions of image.
I: the intensity of spot laser.

EXPEREzuMENTAL DETAILS
This study was carried out by using the system shown in fig.(3 ).This

equipment system contain from silica single-mode fiber optic and Cw
diode laser with wavelength(630-680)nm and max. power (5)mw. Also,
there is digital camera type (Web camera) to capture image for each
spot laser connected with computer.

we use cylinders with different diameter (3, 5 and l0) cm to turn the
fiber over them to obtain different bending diameter of fiber. The
cylinder is distant from the laser source by Qal cm. This system was
put in dark room to avoid any external effects.

Fig-3: System design

RESULTS AND DISCUSSIONS
The relation between number of turns and standard deviation (STD)

for each spot laser at fiber diameter (3)cm and distance from laser
(247)cm as shown in fig.(a).There is color contribution for three colors
(red, green and blue)in this region. The standard deviation for green
color is greater than blue and red colors. It is about (38, 33 and 20) for
(green, blue and red), respectively. From third turn to six turn, the
standard deviation nearly constant about (5) led to get high coherence,
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so that this diameter was the best diameter. Also, the STD for green and
blue colors from third to six turn was (30, 28), respectively. At the
seven turn, the STD becomes zero for three colors , the laser didn't
transmit throw the fiber because the attenuation caused from the
bending effect on the single mode optical fiber , so that the spot laser
decays and the image becomes dark .

Increasing bending diameter of fiber to (5) cm led to increase
standard deviation of red color (34) which is greater than STD for green
and blue colors (10 and 8), respectively, at first turn as shown in fig.(s).

Increasing number of turns for fiber led to decrease standard
deviation for all colors. After four turn, the standard deviation for red
color was gradually decreased and from seven turn to ten turn was
constant and will become nearly zero . For green and blue colors, the
STD for four turn to eight turn will be nearly constant (3) and decreased
to zero at ten turn because the intensity for spot laser disappeared .

Also, at seven tum, STD for green and blue colors became greater than
STD for red color.

For bending diameter (10)cm , as shown in fig.(6),the standard
deviation for red color(38) and decrease with increasing number of
turns to become (5)at seven turn. The STD for green and blue colors is
nearly equal and lower than STD for red color. Also, it becomes (5) at
seven turn. So that, the coherence in red color was better than other tow
colors.

From these three figures (4,5,
deviation for red color increase
fiber. Also, increasing number
deviation for all three colors.

Fig-4: The relation between number of turns and standard deviation for bending
diameter (3)cm

6), we can conclude that the standard
with increasing bending diameter of
of turns led to decrease standard
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Fig-5: The relation between number of turns and standard deviation for bending
diameter (5)cm

Fig-6: The relation between number of turns and standard deviation for bending
diameter (10)cm

We conclude that:
There are clear color contributions for three colors (red, green and
blue). At low bending diameter, the STD for green colorls greater
than others and with increasing bending diameter of fiber led to
increase the srD for red color. Also increasing number of turns
cause decrease the STD for spot of all three colors . High coherence
will be obtained at (3) cm diameter of fiber led to -uk. it the best
diameter.
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ABSTRACT
The photoluminescence spectroscopy of Molecular Beam Epitaxy (MBE)

grown AlInAs layers has been used for the detection of optical transition from an
excited electronic state to a lower state usually, the ground state. This technique
show that it is a very sensitive tool for investigating both the intrinsic electronic
transitions and at impurities and defect at low temperatures.

The photoluminescence spectrum consists of a sharp line that is assumed to
be a band to band transitions (which is a sample dependent) and, a broad emission
band could be due to substrate Inp and / or donor-acceptor transitions.

These results suggest that the peak is due to two emission bands, one is
dominated at low temperature. The two bands have different power dependence and
therefore this could account for different activation energies. In addition the lattice
matched of AlInAs, layers has a band gap of l.55eV.

INTRODUCTION
Photoluminescence is a non-destructive technique used in the

analysis of semiconductors and provides information on both intrinsic
and extrinsic semiconductor properties. The emission observed is
characteristic of the material. Impurities and defects can have a strong
effect on the luminescence observed and most photoluminescence is
associated with them. There have been several reviews of
photoluminescence 11,21.

There are various electron-hole recombination processes which
produce an emission spectrum with many different compounded. The
most common recombination transitions are shown 13,4,25,27] figure 1.
Because of the mutual attraction between electrons and holes produced
by laser excitation, they can exist as excitons which move through the
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crystal. Free exciton (X) recombination gives rise to sharp transitions
generally and are only seen in very pure material at low
temperatureli,26,28,31]. Exitons can be trapped at donors or acceptors
in either neutral or ionized states. The bound excitons (Do,X) and (Ao,X)
are the highest energy processes observed as the donor or acceptor
concentrations increase from very low levels. (D",h) is the
recombination of a loosely bound electron on a neutral donor with a
hole in the valence band. The energy of the transition is Eg - Ed. For
the electron -acceptor

" (eふ

゜
)(D°二

°
)(D。メ) 0°,h)

Figure -1: Schematic diagram of the common recombination transitions [3,4,25,31]

transition the energy is Eg-Ea. Where Ed and Ea are the donor and
acceptor binding energies. The energy of the donor-acceptor (Do,Ao)
recombination depends on the donor-acceptor separation, r, because of
the Coulomb interaction between ionized centers and the energy of the
transition is given by:

o2E(r)-Es-(Eo+E,)*;-
4ft€oer

When r is small, the donor and acceptor will occupy pairs of
lattice sites with specific crystallographic directions which give
specific values of (r) and therefore the energies E(r) will be discrete. As
r increases, the discrete lines merge to form a continuum. Donor-deep
acceptor recombination is generally observed as a broad featureless
emission. Note too that the recombination kinetics enable the various
processes to be distinguished since excitonic emission will have a single
lifetime while pair processes are non-exponentials since the
recombination time also depends on the separation.
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Experimental affangements
A typical experimental alrangement is shown in figure (2)t61.

The sample was mounted using a small spot of low temperature glue at
one comer, to prevent strain in the sample, to a cooper plate attached to
a sample holder. This was inserted into the exchange gas space of an
oxford Instruments CF204 continuous flow helium cryostat with
quattzlsaphire windows. The sample temperature could be continuously
varied between 4K and room temperature and controlled using the
helium flow and the temperature controller with a thermocouple to
+0.1K.

Figure -2: Block diagram of the experimental arrangement for photoluminescence
[3 1]

The luminescence was excited using a Spectra physics Argon ion
laser and a naffow band pass interference filter was placed before the
sample to remove the background infrared emission which originates in
the laser plasm.

The luminescence was collected at right angles to the excitation,
focused onto the entrance slits of a Spax l4o2 double grating
spectrometer and detected with a cooled North Coast Germanium p-i-n
detector. A I pm grating was used in first order. The lumires..rc. *as
isolated from the Argon laser line by a long wavelength pass optical
filter and chopped at a suitable frequency for the detector response time,
typically 300H2. The detector signal and a reference signal from the
chopper were fed into a Brook deal 9503 lock-in amplifier. The output
from the lock-in went to a Victor computer, which recorded the
luminescence spectrum as it scanned the spectrometer over the
wavelength range of interest.
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Sample Details:
A series of twelve samples of Al*In1-*As on n+ sulphur doped InP

substrates were grown by MBE at British telecom Research

Laboratories using a Vacuum Generators MB288. Three-chamber MBE

system with individual Al (6N), In(7N) and As(6N) effusion cells were

used. After solvent cleaning and etching of the substrates, the resulting

native oxides were removed prior to growth by heating the substrates to

500-510oC in an As4 flux 17,29). The clean surface showed (2X4)

reconstruction as indicated by RFIEED. Al*In,-*As growth was initiated

once this pattern had been observed and the growth rates were typically
0.8-0.9pmh-r. Ten of the samples were doped with silicon. The AlInAs
layers were between 1 qnd 2pm thick and the carrier concentrations

were between lxl015cm-3 and 8x10'ucm-'. The indium concentration, x,

was nominally 0.52, which is the alloy which lattice matches to InP. X-
ray measurements were made on some of the samples and these sampler

were all. Indium deficient by up to Zoh. Te growth parameters are listed

in Table 1. In addition to some other parameters are: AFc:0.21eV and

AEv:0.41eYl2,25l. There has been much interest in the terncery

compounded AlInAs as a barrier material for 0.48 and 0.52

heterostructure devices lattice matched InP. It has an advantage since it
has a large conduction bund discontinuity 11,2,24,29,30f, a high

refractive index and a lower valence band discontinutuity.

Energy gap of laffice matched AlInAs
A range of values for the room temperature and low temperature

band gap of Al6.aslns.5z As lattice matched to InP have been reported. At
room temperature, Lorentz and Onton [8] obtained a value of I .46eY

from cathodoluminescence, while l.45eV was reported by Wakefeld et

a1[9]. Using photoluminescence, Olego et al [10] and Nakajima et al
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Table

Sample
Substrate

temperature (oC)
Silicon Temperature

Arsenide Temperature
(oc)

I 620 960 483

2 640 960 443

3 660 960 443

4 650 960 453

5 630 960 453

6 680 960 453

7 700 960 453

8 680 920 453

9 680 920 448

10 680 860 453

680 Undoped 453
つ
４ 680 Undoped 448
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[ 1] measured the band gap to be l.47ey and 1 .42ey respectively. Low
temperature measurements gave a band gap of l.50gev using
cathodoluminescencefg,l2l and l.53ev and 1.56ev using
photoluminescence13,l4l have been reported. In all these
measurements, the main emission observed in the luminescence
spectrum is assumed to be a band to band transition. Wakefield et al [9]
made this assignment, because of the agreement within experimental
error of the band gap measured by cathodoluminescence at room
temperature and that measured by photovoltage spectroscopy[15]. This
technique is complementary to cathodoluminescence in that irmonitors
the absorption of light by the specimen as a function of wavelength. The
band gap is determined from the wavelength at which; there is a sudden
increase in absorption. However, praseuth et al[16] observed a
pronounced energy shift (equal to or larger than 70meV) between the
photoluminescence peak and the maximum in excitation spectroscopy
and assigned the mamluminescence emission to a band to deep level
(possibly acceptor) transition. More recently, oertel et alIl 7,24,29,31)
used line shape analysis on the photoluminescence spectrum from
MocvD grown Al*In1-*As layers to identifu the bound exciton
emission energy and so obtained an energy gap 1.5llev for
Ale.a6lne.52As at 4K. The latter authors assigned the main luminescence
emission to the (D",h) transition.

RESULTS AND DISCUSSION
Figure (3) shows typical low temperature photoluminescence

spectra from the Al*Inr-,AS layers. The spectrum consists of a sharp line
which varies form 1.52 to, l.57eY depending on the particular sample
(see table 2) and a broad emission. The broad emission could be due to
the InP substrate [15,18,23,31] and donor-acceptor transitions in the
AlInAs layer U2,17,28,311. The ratio of the peak intensity of the sharp
line and the broad emission is also sample dependent. The spread in the
peak energy of the sharp feature could be due to the variation in the
indium mole/fraction, although, this explanation is inconsistent with x-
ray measurements, since there is significant variation in the peak energy
for samples with the same mole fraction. The width of the
photoluminescence peak of between 16 and 26meY is typical of MBE
grown material[9,15,30,31] although significantly broader than the
theoretical line widths limited by alloy broadeningtlgl. Welch et al l20l
showed that for undoped MBE layers, the line width is broadened due
to degraded crystalline structure. Temperature dependent
photoluminescence measurements were performed and a thermal
activation energy of the order of 3lmeV was obtained for the sharp.
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A feature (see table 2) a thermal activation energy of l7meV was
obtained by Ferguson et allZll. The peak energy of this emission
decreases up to 35K and then increases. This suggests that the peak is
due to two emission bands, one dominates at low temperature. It has

been shown that these two bands have different power
dependences[21,22,32f and therefore this could account for the different
activation energies.

The photoluminescence measurements using photon counting
were made for two sampler and a weak emission feature at higher
energy was observed (see figure 4) for both samples, tills features was
about 40meV higher in energy than the main emission. Oertel et alllTl
observed an energy difference of about 30meV between the main
feature and a "much weaker feature at higher energy, which they
assigned to (D",h) and (Do,x) respectively.

In conclusion, it was noted that the photoluminescence
measurements suggest that a band gap of l.55eV for lattice matched
AlInAs layers, at low temperatures.

Table -2: Sham line position, FWHM and activation energies obtained

Sample
Peak energy

(eV) FWHM(meV)
Activation

energy (meV)
I 1.53 17.0 30± 5

2 1.52 20.s 37±5

3 1.527 26.0 28±2

4 1.523 24.0 16± 1

5 1.54 17.0 32± 5

6 1.556 17.5 29±3

7 1.57 16.0 28±2

8 1.552 17.4 33±2

9 1.545 20.5 34± 3

10 1.552 15.5 31±5

1.548 13.5 33±2
９

“ 1.531 18.0 40±5
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ABSTRACT
A rnodeling prograln used and have been employed to study the temperatllre

dependencc ofthe Urbach energy in ordered compounds Cu― II13-V15 and Cu― II15…

V18. Depcndence of the absOrption coefacient on the photOn energy and
tempcrature near the indamental absorption edge was lneasllred.The characte五 stic

Urbach's parametcrs such as steepness parttneter[(C「 Э]and Urbach's energy[(E“
=ルBI二月 Were detellllined.Analyzing the temperame dependence of these
parameters based on the general inodels,which takes into accOunt the possible role

of several different types of disordero We cOnclude that the model which contains

two variable parameters scems to explain better the data over the whole temperatllre

range studied.The ordered vacancy or the donor acceptor defect pair in the catiOn

sub lattice provides ncw features in these colnpollnds that need mher study.

INTRODUCTION
In the physics Of these compounds and in view Of its possible

applications in optoelectronic devices in the visible range,a great deal

of attention has been devoted to the study of the structural, electrical

and photoelectrical propetties[1].The Optical absOrption coefflcient at

a given temperature in senliconductors and insulators is found to vary

exponentially、 vith the incident phOtOn energyjust below the band edge

[2].ThiS behavior, referred to in the literature as the Urbach―
Martienssen or simply the Urbach rllle,can be expressed as follow[3].

α(E)=αO exp[―σ(EO― E)/8r].… ……………………。(1)
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where E is the Urbach characteristic energy. This indicates that the
logarithm of the absorption coefficient just below the band edge can be
approximated by a straight line. Where d o and Eo are the
characteristic parameters of the material and o is the steepness
parameter given by equation( 2), The steepness parameter, which
characterizes the steepness or width of the straight line in the vicinity of
the band edge, is described as a function of temperature [3]

2 KBTo - oo -*tanh( hop l2kBT ) (2\
n Up """\-'

Here, o0 is a temperature-independent parameter inversely
proportional to the excition /electron-phonon interaction l4l. The
parameter h up , associated with the Urbach tail, is considered to be the
energy of phonons involved in the formation of photon absorption edge.
Because of the proximity of the experimental h up with the
longitudinal or transverse vibration modes in binary compound
semiconductors, it was thought earlier that Urbach tail originates from
excition - phonon interaction that involves one of these modes [3].
Urbach's energy was found to be affected by molecular and
stoichiometry in the temary compound Cu-III-VI2. A modified version
model was thereupon proposed [5]. The Urbach energy kBT/o in Eq.
(l), which represents the width of the exponential tail is a direct
measure of the temperature-induced and topological disorders t5].
Recently, this energy has also been associated to structured defects in
crystalline compounds [6, 7].
we proposed a phenomenological model, an extension of a previous

one by Wasim et al. [6], which accounts for the structural-disorder
contribution to the Urbach energy

Eυ (r)=た
β°E[1+ρ

十
Ⅳ

exp( @ lr -l)
Where N is a temperature independent-structural disorder and P is a

thermal phonon modification term. @E is Einstein's characteristic
temperature and is related to the Debye temperature by D = 4@F 13.

For Cu based ternary compounds with various composition ratios, N
was found to decrease with increasing phonon energy whereas P
increased. If oo : 1 obtained above is used, the experimental data can be

fitted using Eq. (3). The best fit was obtained with@r, N, and P as

represented in the table (1).
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More recently, we have used a first principle approach to relate the

empirical model by Wasim et al. to the thermal/disorder broadening of a
harmonic oscillator with average frequency associated with the

measured phonon modes [7]. In this approach we used this equation

為0=鋳面ЦttL……Ю
where hu, encodes the thermal and structural disorder contributions

through either the regular modes of the defect free sample or the

localized modes produced by disorder. Expression (4) describes very

well the temperature dependence of the Urbach energy of Cu-III-Y[2
semiconductors on the basis of the single fitting parameter hu, [7]. In

CuGaTe2 samples, this value of hu, was found to be quite close to the

one obtained from a combined analysis of Raman and infrared spectra

l7l.
In the present work, we make a comparative study of the applicability

of Eqs. (3) and (4) to Cu-III3-VI5 and Cu-III5-VI8 in order to explore
new physics introduced by ordered arrays of cations vacancies or donor

acceptor defect pairs (DADPs) I(In,Ga)cu*2,2vcu -']- pt.sent in
these materials. Such alrays are the reason why these compounds are

called 'ordered defect compounds' (ODCs).

RESULTS AND DISCUSSION
For the samples used in this work, the steepness parameter o(I) as a

function of temperature was estimated using Eq. (2) and the data
calculated is plotted as it is shown in Figure (l) The line represents a

fitting curve using Eq. (2), the Urbach energy as a function of
temperature in a sample of CuIn3Tes [9] is shown in Figure (2), and in
samples of CuIn5Ses [10], CuIn5Tes [11], CuGa5Ses [2], in figures (3),
(4) and (5). The continuous lines in Figs. are fits of Eq. (3) to the data.
The three adjustable parameters @r, N, and P together with hu, of Eq.

(2) are given in Table 1. The dashed lines in the figures correspond to
fits of Eq. (4) to the data, and the values of the only adjustable
parameterhoo are also given in Table l. For comparison huo obtained

from Eq.(2) is termed as hu, l, whereas that from Eq.(4) as h'-l ooz.The

origin of the values of hu, tand hi: uol in CuIn3Te5 and CulnsTes [13]
and in CuIn5Ses and CuGa5Ses [4] can be explained by a combined
analysis of Raman and infrared spectra l7). For best fitting we must
satisfied kB:0.09 and oo : L Also, the Einstein temperature @r shows
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reasonable agreement with the average phonon energy estimated in the
temperature dependence of the energy band gap.

Q十一―廿― デーー 1-下
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Figure -1: The steepness parameter o (T ) as a function of temperature for
CuIn3Te5.

Figure -2:urbach energy as a function of temperature in a sample of culn3Te5.[9]
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Figure -3:Urbach energy as a function of temperature in a sample of CuIn5Se8.U0I
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Figure -5:Urbach energy as a function of temperature in a sample of cuGa5s e5.ll2l

Table -1: Phonon and adiustabl etersene e

compound hυ′

1(Ⅳ〔eV)

h%
2(MeV)

Og(K) P N

CuIn3Te5
63

62 130 3.80 0.58

Culn5Se8 58 57 162 2.55 0.48

CuIn5Tes 45 44 160 1.45 0.57

CuGa5SC8 54 57 213 1.72 0.50

From the figures, it is observed that, Urbach's energy data are
described quite well by both Eqs. (3) and (a) in the high temperature
reign it is observed that at lower T, the former follows the data down to
the lowest reported temperature, whereas the latter does it only down to
about 150 K. Because of the high values of huo, it is expected from Eq.
(4) that the data reached a plateau at relatively high temperatures. Such
a behavior is not observed where the theoretical value of Er(f from
Eq. (4) seems to saturate. This contrasts with what is found in Cu-III-
vl2 semiconductors, in which the temperature dependence of the
urbach energy is described precisely by Eq. (4) down to the lowers
reported temperatures in samples with high values of hu, [7] and can
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also be mentioned with higher value of P and lower of N obtained from
the fit of Eq. (3).

We investigated the variation in the absorption tail with temperature for
utilizing optical absorption measurements at various temperatures; we
determined the band gap energy. The change in the slope of the band
edge was explained in terms of the Urbach tail. From the analysis of the
temperature dependence of the Urbach tail, we found that the model
was more appropriate in explaining the optical absorption process. From
the analysis of the variation in the Urbach energy with temperature, we
concluded that the effect of thermal disorder was more dominant in
terms of the variation of the absorption tail at room temperature than
thermally induced or structuraUcompositional disorder.
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ABSTRACT
Zinc O対 dc(ZnO)iS One Of an llnportant sermconductor mate五 al for its application in a

wide range of optoelectronic de宙 ces.In this paper,ZnO was prepared as thin■ lms by

using chernical spray pyrolysis techique;the fllms were deposited onto glass substrate at

400°()by using aqueous zinc chlo五 de,s a spray solution of rnolar concentration O.lM/L,

then allnealed at 550°C.

The crystallographic strucme Of the prepared fllnl was analyzed with X― ray difraction;

the results shows that the fllm was polycrystalline in name with preferred(002)

o五entation with grain size cqualto 279Å .

The optical properties of the fllin were studied using VIS‐ l「V spectrophotometer at

wavelength within the range(300-H00)nln・ The Optical characteHzation shows that the

f11lns have an average transrnittance 550/O in the VIS regions and become 850/O aner

allnealing.The optical constants such as the refractive index(n),extinction coefrlcient OC),

real and imaginary dielectric constants(ε
"ε

)Were studied before and after aFmealing as a

mction of the photon energy at the mention wavelength,it was noted that the armealing

affected on optical properties ofthe fllllns.The optical energy gap was calculated to be 3.3

eV and 3.l eV for the direct and indirect allowed transition respectively;these values are

reduced after annealing.
rolysis; semiconductor oxide.Key words:Zinc oxide; S
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INTRODUCTION
II - \4 compound semiconductors, such as Zinc oxide, is one of transparent
conducting oxide (TCO) materials whose thin films attract much interest. It is
important material due to its typical properties such as high chemical and
mechanical stability and high optical transparency in the visible and near-
infrared region, it can be used as antireflection coating layer for solar cells

tll.
Zinc oxide (ZnO) is emerging as an important material for optoelectronic
applications, it has been proposed to be used as blue-violet optical emission
devices, and in the same time it can be used as wide band gap high power
devices, surface acoustic devices [2].
Many researches done on zinc oxide by using of various film growth
techniques such as thermal vacuum evaporation, sputtering technique,
chemical bath deposition, and spray pyrolysis [3].The spray pyrolysis is a
useful alternative to the traditional methods for obtaining ZnO thin films,
because of its simplicity, low cost and minimal waste production. The spray
pyrolysis process allows the coating of large surface and it is easy to include
in an industrial production line. Very limited work has been reported on the
preparation of ZnO using chemical bath deposition technique [4].
The structure of ZnO is a mixture of cubic and hexagonal structure depending
on the manufacturing conditions. The electronic transport mechanism in
polycrystalline thin films strongly depends on their structure (i. e. grain size,
grain boundaries, and structure defects). The X-ray diffraction technique was
used to determine the crystalline structure and grain size of the thin films [5].
ZnO is on the borderline between a semiconductor and the ionic material.
Under most growth conditions, ZnO is an n-type semiconductor, although p-
type conductivity of ZnO has also been reported for growth under certain
conditions.
ZnO exhibits a wurzite structure (hexagonal symmetry) or rock salt structure
(cubic symmetry). However, ZnO crystals most commonly stabile with the
wurzite structure (hexagonal symmetry) [6, 7,8).
The optical properties of thin film depend strongly on the manufacturing
technique. Two of the most important optical properties; refractive index and
the extinction coefficient are generally called optical constants. In many
instances researches, the optical constants were measure by examining the
transmission through a thin film of the material deposited on transparent
substrate. The absorption of radiation that leads to electronic transitions
between the valence and conduction bands is split into direct and indirect
transitions [9].
ZnO is suitable for an UV photodetector because of its direct wide band gap

and large photoconductivity. ZnO epitaxial film-based photoconductive and

Schottky type UV photodetector has been demonstrated [10].
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MATEzuALS AND METHODS
ZnO films were deposit onto glass substrates by spray pyrolysis technique
using solution of Zinc Chloride, the molar concentration of the spray solution
was 0.1 M/L, the flow rate of solution was 2 ml/Sec and the substrate
temperature was held constant at 400 .C, with spray pyrolysis, the solution is
sprayed directly onto the substrate; the films also were annealed at 550oC.
Two experimental methods were used for thickness measurements; the
"Weighting method" and the "Optical interference fringes method". The
Weighting method gives an approximate value for the thickness of the thin
films with an error 30 %. A digital balance with accuracy of (+ 0. I x I 0-' grn)
was used for weighting the needed materials and for measured the thickness
of the prepared films. He-Ne laser of wavelength 632.8 nm was used for
measured the thickness of the films by optical interference fringes method, the
thickness of all the prepared films were varied between 380-400 nm.
The X-ray diffraction technique was used to determine the crystalline
structure and grain size of the films. X-ray has the following information:
Source = ca-Ko radiation of the wavelength(2 = 1.54060;'), Current :30 m
A, Voltage:40 kV, Scanning angle (25'to 50').
The optical properties are conveniently measured; the optical constants of
ZnO films were carried out with VIS-UV spectrophotometer by examining
the transmission through the prepared film deposited on transparent glass
substrate.

RESULTS AND DISCUSSIONS
X-ray diffraction pattern for ZnO thin films
The X-ray diffraction pattern of ZnO thin films deposited at 400 oC, which
was obtained with 2efrom 25' to 50 glancing angle, only with one sharp and
three small peaks present, as shown in fig. (1). The XRD pattem of the film
shows that the film is polycrystalline, crystallized in the wurtzite phase and
presents a preferential orientation along the c-axis. The result is in agreement
with the literature of American Standard of Testing Materials (ASTM). The
strongest peak observed at 2o= 34.4"(d: 0.2602 nm) can be attributed to the
(002) plane ofthe hexagonal ZnO. The (100), (101) and (102) peaks were
also observed at 2": 31.5",36.Z"and 47.5"respectively, as listed in table (1),
these peaks are much lower intensity than the (002) peak.
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Fig. -l : X-ray diffraction putt" before annealing

The different peaks for ZnO film are as well as the corresponding values of
the interplanar spacing d g, r r) are in agreement with the standarJ values of
ASTM data, as listed in table (l).

Fig. -2: X-ray diffraction pattern (XRD) pattern of ZnO thin film after annealing

Table-1 :The value Ofd fOr all from X-Ray pattern

The lattice constant for ZnO thin films was calculated at (002) by using the
fallowing relation Il l]:
I 4[n'*hk+k2l t2

- 

= 
-l 

- 

l: _

d' - tL---;a-l - q -----(1)

Va ofZnO thin f11ln

(hkl)

(2o)
Degree

d
ASTM (

o

AI

d (xRD)
o

tAl
(l 00) 31.5 2.816 2.815
(002) 34.4 2.602 2.603
(101) 36.2 2.476 2.482
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The lattice constant (Ce) of the ZnO thin film was calculated at (002) as 5.19

A, The grain size (G) can be calculated using the Scherrer's formula [12]:
0.9 ). .(2)G_- B cos0

Where: Q" - t 54060 ,a' ) rt e grain size (crystallite size) is estimated about

Z7g A at 002 before annealing. Two peaks are disappear after annealing; as

showin fi5. (2).

The Transmission SPectra
The transmission Spectra of ZnO thin films was estimated from VIS-UV

spectrophotometer a-t wavelength within the range (300-1100) nm before and

after annealing, the films have highly transparent in the visible range of the

electromag.r.ti. spectrum and present a sharp ultraviolet cut-off at

approximut.ty 380 nm, as shown in fig. (3). The transmission was increase

from 55oh to 85Yo after annealing, it is fairly agrees with the deposited film
using chemical bath deposition technique and spray pyrolysis technique [13].
The moderately high transmission of film throughout the W-VIS regions

makes it a good material for applications as antireflection thermal control

coating material.

rm r----------1
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- 
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Fig. -3 : The transmission spectra of ZnO thin films before and after annealing

The Absorption SPectra
ZnO fi1ms have good absorption at short wavelength region, then the

absorption spectra iecreased with increasing of the wavelength, as show in

fig. (a), the annealed films showed lower absorbance in same wavelength

region.
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Fig. - 4 : The absorption spectra of ZnO thin films before and after annealing

The absorption coefficient (u) of ZnO film was determined from the
absorption measurements, (o) was calculated using the relation; o: 2.3o3Nt
Where A is the absorption, t is the thickr.rr of the film. The absorption
coefficient ((o)of ZnO film was calculated to be 1.5x10acm-r at wavelength
equal 370 nm.
Fig. (5) show the absorption coefficient as function of the photon energy;
(u)decrease at low photon energy because the probability oi the electrical
transfer between valance band and the conduction band is very rare and it will
increase in the edge of the absorption toward the high energy (n r:.y; before
and after annealing.
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Fig. - 5 : The absorption coefficient of ZnO thin films as a function of the photon energy
before and after annealing

The Reflectance Spectra
The reflectance (R) of ZnO film can be calculated from the absorption and the
transmission spectrum using the relation; R+T+A : I
Fig. (6) show the reflectance of zno film as function of the photon energy, R
is almost constant in the range (1.2-3.1) eV then rapid reduction will appear in
the range (3.1-3.6) eV of the photon energy, that mean the absorbance of the
film will be very little amount at the photon energy less than the value of the
energy gap; hu< Eg.
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The absorption will increase when the photon energy be equal the energy gap

(hu:Eg) that because of the electronic transfers between the valance band and

the conduction band.

Fig.- 6 : rhe Reflectance SPectra of ,Jf#:iffi:,?; *ttton of the photon energv

The Optical Energy GaP

The value of the energy gap (Ed of ZnO compound as a bulk is equal 3.3 1

.y tt3l but as thin film it is depend on the manufacturing techniques 14,14).
The energy gap was estimated by assuming a direct and indirect allowed

transition between valence and conduction bands using the fallowing equation

[e]:
(ahu) - A. (hu- Er)'.............(3)

Where A* is constant, o is the absorption coefficient, hu is the incident

photon energy, and r is constant which takes the values (112, 312, 2, and 3)

iepending * the material and the type of the optical transition whether it is
direct or indirect.Eg is determined by extrapolating the straight line portion

of the spectrum to aE:0. Fig. (7-a,b) shows the plot of (aln)'vs. hu, before

and after annealing.
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Fig. -7 :

a : The direct allowed transition energy gap of ZnO thin films before annealing
b : The direct allowed transition energy gap of ZnO thin films after annealing

From these drawing, the value of the optical energy gap of ZnO thin film is
equal 3.3eV for the direct transition between valence and conduction bands
before annealing and it become 2.7 eY after annealing; these value are in
good agreement with previously reported value U4,I5l.
The optical energy gap for the indirect allowed transition of ZnO thin films
was calculated from equation (3) using r:2,itwas 3.leV before annealing, oS
show in fig. (8-a). It was observed that the value of the energy gap reduced
after annealing to be 2.1 eY, as show in fig. (8- b).
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Fig. -8 :

a- The optical energy gap of ZnO films for the indirect allowed transition before

annealing
b- The optical energy gap of ZnO films for the indirect allowed transition after annealing

Refractive lndex (n) and extinction coefficient (k)
The refractive index (n) and extinction coefficient & were determined from a
transmittance spectrum as a function of the wavelength within the range 300-

1100 nm. The Refractive index can be determined from the fallowing
equation [9]:
n: 11+R/(R-1)') -k')'''- [ (R+ly(R-1)] ----(4)
where; R is the reflectance. r

There is a little decreasing in the refractive index in the visible range; it was

estimated 1.98 at 500 nm to 1.86 at700 run, as show in fig. (9), these values

are nearly close with the reported refractive index values which are lies

between 1.68 and 2.09 at 500 nm [3]. The refractive index changes slightly
and steadily, also it was observe that the refraction index decrease when film
was annealed.
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Fig. -9 : The refractive index of zno thin films before and after annealing

The extinction coefficient (k) was calculated as
energy using the relation [9]:
k: u)" I 4n------ ------------(5)
The average value of fr was in the ranged between

after annealing where it was ranging between 4.1
annealing at the same region, as show in fig. (10).

a function of the photon

1.40x10 andl.50x10~

x 10 to4.8x 10 before

‐2

Fig. -10: The extinction coef/icient of ZnO thin/ilms before and after annealing

Photo conductivity (opr,).
The photo conductivity of ZnO thin films was calculated by using the
equation [9]:
Oph : t; 0ts------- ______-(6)

where: o; are the angular frequency, so; the permittivity of the air, e;; the
imaginary part of dielectric constant.
The plots of the real and the imaginary parts of the dielectric constant against
photon energy are shown in fig. (11-a), (11-b).
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Fig. -11 :

a- : The real part of dielectric constant of ZnO thin films before and after annealing

b- : The imaginary part of dielectric constant of ZnO thin films before and after

annealing

The photo of conductivify of the film before and after annealing against the

photon energy was show in fig. (12).
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Highly transparent ZnO thin films were successfully prepared by using spray
pyrolysis technique onto hot glass substrate at 4OO "C.
The transmittance of the film improved after annealing, the film possesses
high transmittance over 85 Yo inthe visible region and iihas sharp atsorption
edge after annealing. It was observed that the prepared films has wide direct
band gap, the wide band gap make these films good material for solar cell
applications as antireflection coatings.
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ABSTRACT
This research deals with a spectroscopy study of coumarin -dye (C102) in

chloroform solvent in different concentrations (5x 104, I * I Ot, 5x l0-') mole/L.

It also studies the effect of changing concentration on the characteristics of
absorption spectrum of this dYe.

we notice there is an increase in the intensity and the width of absorption band with
the increasing of concentration 
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J♂摯ムユリ1社片畢1口』コ 1山ヽ岬 1ヽ 』静 」な出り|メ|メ1土J

βπ2.303И
(′ )Z (11)

¨ ひ
」 (9)地上 」|♂ (11)増3Lllひ Ⅲ J出lc)叩 |″ ぬ 」副 IJ

[4,5]凄 い 」メロ |■メ ロ |`,国 |

(12)ψ乃′=ψFR(舞
)(等)(嬌)(1,:)

`マ
ハ iじ‐ヽコIJ Jメ■」1脚メヨ |)」 6≒工 上Jノ島じLら,■ |ゝコoL」 |ヽ 11..1

■ 即 1凸ヽ Lll。→ Jり C戸」 |,」い |,ゝ
♂

6J脚1饉 ル 毬
…

LJメ
ty‐ ♂ d脚|(カメ tL J■劇|〕国 4比出 ●メ (Geometrical Factors)
≒。Li●メ 夢 脚 |,メ」|なゝ d″ 油 。出い ツ|(h日 6“LiJも

」j`■ 1ヽ L』

げ
出 Ⅲ I,p16饉 Ц 」出 ぃ ぃ し |夕 ぃ り 1上リメ い

iい メ ■J`け メ IJメ |

山|ム 岬Lが ミヽtJ・‐ム
`■メIJユ |ゝぃ 与Ⅲ げしじ」 o五」|,メ1挙

Jl…
,JI J_■ J・

～
Jぶム●メニツ 饉ガ J押 |も-1ヽ ハlJ●L神 し もナ響 山LК

りこも円 6リメ国1社饉 oL J日IJ亀■出
。
L」 |ヽぃ ぃ ,い 1出L」IJ亀角 こ→ ヴリピJI

望メ LI」
`J井

劇|ふ |・ ヴナ串I Jl、 “ス11Jユ 渉,c戸劇|,メ1卒 ♂ 中 饉
■デ lLミ ´ 出ム■兆メ Lし メリ がヽミ・ ‖」)・t“

(11)亀。Lllひ よ・国 |

(8)

18



(めL2)`(JttDC挙」 甲 |`・国 l許 喘■l夕 Lい

島

亀ル メ 国 い 部 門」(為)が1型1苺 ´、ハ JC)Ⅲ び桑

≒」ル |ひ 3当メ|」 (10)コ 日` |♂ も」|い エ メ|■1・“へ梱 |.ゝ ひ静■
ぃ こメ ||ゝ 許 こ井 1甲り ||｀ ぃ 札 し ヽ _層 凸 Ltt」 yJ“ J硼 ― ‖ `Liti

ヽり

“

も」…ふ もり“～
こ亜茫K戸 許 Jり“=」IJ匡 JJ`ヽり“～

亀L二」|し爆 叫 ひり |

(12)」。日 |■厖 出

“ “

げ メ 暴 工 ´ り IJあ詞 |ハロ 1刈

`.1,lll」

:ユ |  い

(13)ψFν =ψ駅
(;:)(Ji― )

押 |ドⅢ メゝ亀。日 |、K6上!メリ

二
４

／

１

１

１

ヽ

あ〓為 (14)

J.B.Birks and Do J。 )出 二ⅢJ日|・ゝ ιメニリ|ひ。ゃ」 IPどLI」J

い |りLりしいメ`ふぅリツ|こ■1ヽ夕」|とぃ。き」1 lAく16,L`』 ひり♂ [6](Dyson

Lゴ記 ぶ 鵠 里|二 ふ 1:株)蹂ガ μ l都1度T[蹴
綱 1鰤y欄り(00o[lq σoS・ Bencの じ♪1喚|`♂1型い ま
Do C。 )評 ″ ゝ」

`♂
●|ご口1甲LJ OOlyChromophoHc)山いメ |♂

壽 げヨ |(中
`IⅢ

… り亀LLllよ

“

16メ出 LIり■ (2006)ル[H](Ferquson

“

1｀ ハ1ムツ|もい出ひ岬 』ム」(0.1)J!い学 1・ ^lJ Jム ふ響メリエ
～
メ |

」Jゝ|`酔Liぃコ 出ムJどいいメ 脚 |いノメニ|´ こコ||ゝ ひり。♂|』

びし■い|ひ 毎」14り喚 ψJ Ⅲり|●いメ|い ｀ メ留J田|■ッぴ

ど鶴■|“|メIⅢり♂ 1型|■ ♂亀う口|ふ|ひ メメツ1甲コし沖 l」●

メ リ エ 事 メ リ畢 こ凸い 二
♂ り |コIJ国 1嵐 LAヽ 。こ岬 1手

ひ ♂
14出

跡ぶ瞥5潔器9_詰)ざ紀 二IPよR代掘
らνd■り4■り」ツ1凸いメ|ひ 】≦工 げり。ヴ』J[15]Berlman L![12,14]

… `メ
|´J(=0.20ψFν )Jit“‖[16]ヽリリ(0・23)f」出 メit‖ 1

´ 醸 ■ Jゝ 1増り ■ Jit温1い 16o国 1評 c」メ リ`[18](0。22)J[17](0.24)

」 J亀メ 16り|メ :`ヒ
リoヽ

la(0・ 25-0。20)ごンL6リメ ヨ 1占メロIJ凸LIメ|…lAI

も,座ユ|なエリゝ■|´ こ却‖ゝ ξJ・ [19](0・ 38-0.18)("Lこ」メもう口1氣」|

.[20,21]4即」1ロロ|メ|♂ い ご直Lム■ メ |ヽ|夕 (qFM=0・ 19)●J越出出｀超 |

(Experimental Part)― :`身」|・メ |

こメひ (U.V Spectrophotometer)Lメ |ごじdい
r｀
ミlJ」

o■■ヴ」しひJ-lAylt LlL。■手けらメ (Shimadzu一 model― RF-540)
。」|♂ (absOrbancc)4‐

1・ ^1ムツ1碑 J∈ (7)ヴリツメ|。1ムソ|ルL標電熱

Ⅲ■|げい 1■・む い い戸地 6」脚 1饉り I LI.γ け メ |

早型」(Shimadzll― model‐ U‐ 500)と」い (SpeCtrO■uorophotometer)

19



2009`5。ユ」|`20ヽ｀ヽ
^〕 eJJ.-ji*ll ar. il-

う曝卜6〕し ,|♪!´ (ξ,」 |【 LJ・ ■』 _ヽメ |ザ。LI饉り轟 |をか )亀J.“ヘ

脚 ツ|ひ 甲|ヨ|(B… (ン |。り」りJJLメ ヴ」しζ越 |。」 |が 、ミlmい ちヽLlいい

叩 |ひ
ご

Ш
♂ 16」メ |‐ 許 Jノ劇 1静 り LAll許LJ｀ い J勇兆

♂ しを メ ロ 14押1."ヽ 1■
男 ぃ井 c降ョLご出し与 “

Liル |メ 亀Xむ い ―
出も

■ L-2`■ 違 口 |,メ」 ぃ 」 IJ脚|♂
♂脚 |`ιJ`ス 出 社 J¨ 醜ぃ …1:ひ

亀ミヽt“Jメリ 1画 。foLゝ ヽメ1饉り」ヴロ |〆・∴J-3`,卸 `=ヽ
■‖げい

び|」|“ 1ヽ ハ1ムッ16JハLと声■ゃヴリツタ(10~5_10‐
4)。

J_ct,ユニ1述 【・1ヽ ‖1等´
Jメ 1戸 区 .二響Jム|こ兵■プic■ぶ■島 IJ」 甲L!ヽ⌒1´KJ立中4事

ヴリJナ」 10rl〕ムし 。ヽ Jヨ |こ虐 出≦Jツ |こぃけ基鋤 lc卜

'Jl■

」 |´ ぃ リェ Jl jL

。おメ 16」|ジヽ1は
J■ `“

、Al凸L甲 |け_。 l J16J饉ソ|

祖日しご国|

申 1山いヨ|ぃ ヽひ甲|ヨIJ国1出し名い【・1ヽ 』|ゝ ♂yJ戸 」
-1)褐メ J国 IⅢゝ J`tiム 白 ‐ l」D´ ひ リヴリツメ 10‐

4メ
.■ 園 |メ J

い Jり響ltォ螂!亀
1・・ A♂田 IⅢゝ

"6」
曝ひ♂し(J郵 -2)(J井

辞 渉 ン4S」 り響 lt～ メ Ll■ 光ヽ J[1]さ釧 |♂
‐ メ 区 (OH)

。口 16,国1拠
`甲

L″ ゝ饉 6り脚 し

“

L^1翻
OH

naphthalene

croHa
C10H80 cloHso

“

_ン
だEムIJヽ ^、

く‖む』|… 1:出

fJJ● 墜 螂 |ひ 甲 |ヨ1脚田 |しい 轟 けユ ^lAゞ |【 LlL(2‐ a)`K.Jび
・ 夕」

`メ
劇

リメロ lf」勢 ツ|`押 |ぃ 出り出 YIメ Ll‖ lヽA Fゝ
Ⅲ Jひ dL

(Sl)ひ許 」|♂JJttyl`脚 ヽ ギ 」 |≒」ゝ ツ1山嘔 ■ 日IJ!q´ Lリツ|♂JJSyl

鮒 Tfギ
L‖理慶誡 ふ鱗[襴鰈

醜Jこかり|ぃ げlJ・工い)d― ♂1評|♂ ヽ」|れ
'|ひ

♂|ふ 夢 J

ひ 唸共 」夕 轟 |´ い |ご国 |し声 J.[1,14,20]脚 甲
|≒ ゝ ド■ lJ・ 〆薇二 1

.山■≦J」1勇 |しい|ひ喝 由」 1凸いL

20

〔〕
1-naphthol

〔〕
2-naphthol



JJ
(JJ=2)`(」JLl)出いノ ■●16・国 |に丼 望コ|り井亀し。

225                   300                   375
wattb‐   〔nm)

330         380

w avelength(nm)

１

９

８

７

６

５

４

３

２

■

０

一Ｒ
こ
●
２
５
ｏ
●
く

１

９

・
８

７

６

・
５

４

３

２

・
１

０

０
０
●
●
●
」
０
〇
一
ど
ヽ

275        325        375

w ave:ength(nm)

330

wav6longth (nm)

.g -t\ -s^ 1 04 j5J3ll ric g;ItSiXl ilrl. lJ u-l--LY I'it I 
Ll 

: 2- r-l$

i,J.6 c.,l+L qf (Jh.lt OJ- Eiill dlilL^l u-L-i-Yl .iUti ,J:+ (2- b) cJs-lt ui

ir U. 1. OrSi '"J1=YI s.ol. l oYl .il+ti gl qJs.'ill cl. L\-r ,J3r,Erll-r .J-iSYlS
4i+,Jl rl.rsYl $e Oi6+ill j X.i.rLJ..r +. -+l 'cl+r +jljiAYl q+SlJill

# &: dl$Yl .+ir. qf (lo.zl188 x 103 cm-r) (35.33565 x 103 cm-')

i! :.ti."+ a^lj! ej (2- 0)(1- 0) gYlisjYl JLljj Cl: ,J-r'ti+'Jl +lro i q-lti"
a-,;tr+ (370 cm-t) rt.r* rStt ,o;._r^lt s,ll r-j J-dqYl *f (l- 0) J:Yl LjJl
orA Jlr;3 +l-Jl 1gt! ir!-p3 .(Ut"Sdl: ..gll) irJ.,ti Jr'rll ol4r"Jl *f k rl
e.,.,il+ .J;Urlt c.J! ef (500 cm'1x200 cm-l) q:c cr:tSi Li'"i Jl$.+ i-ljyl
.JtCt "J' ,JrqYl3 ut.EJl i,,-. Ul dr--,Ul cf drJlioIl u-L-i.Yl *+t,/ kJJ"l
c.r) pri: t* lJb .i#till ci+ill ef u-rl--i^Yl +t 6$ *f 6i+jll e.L-). go

&L-i ,6.r.iJlj LJSII rl'.r- g;r nCl:illl U,oL-3.1 .i+t 
"it 

l-.-blJ l-,;il ',u.LolJ

*+ll .J3tll ,,.Ic r^3+,,'lLJl 4!,H .rl,o.o '''jl3 g-,rY-r.ll rLi)l dl.L- ri u'-t-;.Yt
,-:t-4r.ll ,-r""., C a,J. L:iJl '.-l;lill .i!ti &+J i L4i ..+:r.ll Zy &:L!lJl tt*.i)J
dS.ill ,r, *y 1-S ii,ri-ll ;-,r:lrll .+t .JS.l, ,b -i:: Y .4r^Jl t-l OiJ.=;l-14!lJl
(}.ex : 270 nr) e<+lt qfr.ll .Jrtll Jjg ;r.Jtiiill ''_,r:Iill .+t .J:+ t'sl_r (3- a)

31.017 x ) a++-r.ll rl:eYl $t Ot'ii ..lE6.$ dr.Jq )J=: ' irutl ils.i.; r+ +
."/ 6-,r:lill .l*t 6;rJ h-,, gr+r l(..,i'.,,+ 

crJl-, (29.7176 x 103 cml) (103 crnr
。(3-b)′ K JI」 区■日1山Lヨ |

(b)

140 .

夢 コ|げ′」IJ脚 |」・ げりYメ 104ぅ≦メl」・ oJ畠」14ムふ υJ日 |に■JJ 3-こ邸

。(短x=270111m)

21

今
ヨ
・こ
む
】●ｃ
ｏ
〓
¨



2009`5。画」|`20ヽ 1ヽ ^J

・
坤 l・井 与

tcリハ.´ 。|ュトリ」り(J井 ‐2)`(J井-1)CJ-1し声J、 ハ1ムツ|■■ |げい 戸
♂

“

■ ヽ し́
1'-1ムッ|`L,Lふ Lじニ メメ 脚 田 |≒ゝ び 中 |め≦ Jり響 |

ゴ傷1lb島霧li寵蹴 藍盤宏器F鶴
け」 |。」|工 Lヽい,ュ■(o‐ 0)出出ylなゝ りJttJ(35。 2112x103 cm・)(Cm・
御 1山い ヨ |♂ Li.J田 1出 し

ξ Ⅲ L出
`び

し (32.4675x103 cm・ )

淵 鐵抄1説僣蹄出習冒写
」 1,…■

“

出≦ 。(32.5222x103 cm‐
1)

.■日 1山ヽヨ |エ メ占 ■ 型 c螂 J」が ♂ (J井 …1)“L^lJロュ ゝ■ L

●
Ｏ
Ｃ
●
一
一
０
●
一
く

275         325

w avele ngth(nm)

(C)

225 275      325
wave:en gth(nm)

(d)

1

105
く

1000

330       380

wavelength(nm)

wavelength(nm)

・fリツメ 10~4_がメ|、‐
(」井 -2)(J郵 -1)め1-16リメ IJ。日 バヽムツ|■出|:4-榔

今
ヨ
．こ
む
】の
“
９
ニ

225

つ
ん

つ
乙

07n

―・・―・2‐ naphthol

――――――-1‐naphthol

ねヽthanol

■

８０

・
９

・
８

・
７

・
６

・
５

・
４

・
３

・
２

・
１

０

０

０

０

０

０

０

０

０

１

七

妥



(」J=2)`(JJLl)6い ノ ■●16・国 lc非 望コlυtt Lbl

J」

占ゼざ6買朧鑓2嘴12蝙 翼ヾ hひ
eゝお鼎注ぶ 淵武

Jξ b脚‐いJ」ズ"mm
卜」れ

'ひ
型ふいいJl:二 猛`晃」嵐主滞常与

0…)凸
ythl」

|「メ |・ゝ り■ J`LナhJ JIこ角 ユヨ IJ焦・“い(J」■ ‐2)t≦メ

。(5-a,b)′ K・ 11♂ _メ L≦ (2-0)(1‐ 0)(0

(bl

lm

雪 田

“
お

(m

0

5400

=- 
知

1000

m

ｍ

　

　

佃

　

　

知

（ゴ
．●
）
お
ち
ｃ
●
ニ

切   ∽

田 鸞im動 同
320       370      420      470

…

           (rn)

f♪メ 10■メメ |工 oЩ郊 |♂
～

|ヨ|(J夕L-2)(JメL-1)興 6り」爆|■り |:5-J銘

‐2)(」井 …1)■メ (0。27)(0。 23)J!も Jし い !6ヽJ述 ヽ超 16,国IⅢ 日

♂
亀リロ い与超 |ら,国11^11ひ 6■メILし｀ り。」

|メ|.ル ●日 り 1望L♂ (4井
」ユぃ ぃ もヽ り |♂ 社 Lリコ |み

`Jυ
即 |をメ ‐ ,出 J!望 Ⅲ IむりJJ田 |(≦ナ

あ ぶ りυoJI L― ●![1]甲 |」口 |メ|… 逃  (KFM)ム fLり 1山い 」 |

凸臨 メ も」 1贔
`メ

lξ
(τ″)6リメ|夕 め Ⅲ

“

出 Lメ れメ |

ム Ⅲ xL6り脚 |■■ |●1ヽり饉 J」晦
yK■ 国 1凸11ム ^‖ 颯ュ

♂
LI`J国 |

ひ
区 こ 押 |けメ |」脚 |メ d興 1場 な り ″ 光 墨rゝ Jll‖ 1`‐ メ リげ

IJ

釜
・電秘S咸

°
浮警鼎 1留酬露室燕此れP郡

♂ し 与越 16,国|ム壼
♂ J―ml JulJ｀ 」 16リメ 16二 J‐ 国 |´Lyl

.Jり|メ2(J井 …2)(J井 ‐1)J国 |●11・lJ(0。22)(0。 21)」!ヽりL山 ■リ

Jこ1ミ |♂ 6Jメ16二 し■
1こミJび 65し

_夕
‖L」

`J」
t■』≦ ユ1'L`J玉1望二

か
ミ1・

嘔

。(6)d釧り 酔 区 め脚 |げメ |」脚 |メ ■ 脚 1場 Lり JヽJ勢 Ⅵ ‐ り |

23

-1+qttM: 
l-tsx;n

０一．
ｍ



2009`5。ユロ|`20即 | tJ"-,3*Jl aj.4l-

1000

８００

６００

４００

２００

今
ヨ
・ｏ
）
あ
〓
Ｏ
Ｅ
●“Ｅ
¨

８００

７００

６００

５００

４００

３００

２００

１０。

０

↑
ヨ
・●
）
ゝ
〓
Ｏ
Ｃ
●
〕Ｅ
一

390

wavelength (nm)

wave:ength(nm)

・fリツメ 10~4_メメ 1立 11,Ll日出L静 Ⅲ Iヨ|(Jメ
`-2)(Jメ

L… 1)出 ヽJ6り
脚 |■墜 |:6-‐

(10‐
3)占

げリッタ (10‐
4)ひ

“
二iメリエ 6り」興|【 L,ユ 1凸L国|… ェ|´ 」

亀メ 16饉 ♂メ |´18ミ Y`I二」りJ田1凸111,lJげリツタ(5x10~4)Jげリッタ
♂ 光́ ヴリツメ (10~4)メメ|ェ■loK I」 ♂|」|“1ヽ ハ1スツ16メ出_J夕 |

摯
g13,国 |¨ 」 → 地 り 出 loユ 伊 4岬 』ムJい |ら,国IⅢ ぃL

ξ い 手

"」
|メ1許 (3%)(2%)J二■ い 出 (Jメ出‐2)J(Jメ出‐1)いメ

評 J!出 コメ 1戸 (6)(3)凸L狙|― 出ЬJ ej】lo‐」 |が 、ミt・
|り

i“ ミ̂
‖ JJへ 出

許 び |』

“

1・ ^1^ッ 18メ出 メ L(4-d)′ K・Jび む Ji“ミ』 硼 1ヽ 』 増L´ ■りL
Jり |メ もり に ■ 塙 な り d"渇 `メ

|メリ が
ミヽtJ工 6」脚 lt hL6饉

11鳳 ^ひ 墟 り |ぃL^1翻
Fゝ

"6‐
≒ 出 1贔由ヨ |♂ L_め 脚 |けメ |

ご
|コlc´ 1・ ^1^ツ |メLJ≒ J日いJ6J脚 |・ t,L♂ )土 Jヒ |」lc■響 ・・ ｀4島り 1電t」 |

ど
4K、 1」

戸 Jめ脚 lcF」 IJ」脚 IJ■ 6υ脚 |【 LヽLな
リ ー め!.口出 ツ16饉 許

望 ヨ |メLC押 Jい 男 ヽ超 16,国1 lAll J」日、り 石二
♂ ル コ国 |“ 1:ミ 対 |

嵐

1軍
|ゼ 翌 ダ   |ザ と

こ
ザ

14

`脚
I Jlり出 し (*SJ)研 」 l oJ“メ 出 り

`…
♂ 苧

jl勢ツ|,L_ルツ|

和国 |`メ」 中 し 出 喫 ヨ 1口島ゝ 仁 メ `お
いヽ

(・ S〃 )●jl」興 |♂JJSyl

♂ |メ」L斗」|ぴ饉 e夕 Ⅲ こ二KIムい
`≒

撃 |いうり 11■1^J、
分 甲■LJヽ キヨ |

●L(‐ リツ|`」躙
ぃ 脚 1増L♂ +メ Lメ |～♂ 1増国 |ひ 甲|ヨ1褐メ

方 酬

|ボ

鼈 理 ご 式 ヾ 懲 繊 ∬
J。 メ■ ヴ」し4■ ひ しゎ1こ ミ`りヽ 出も こギ劇|`_井劇 1電LL～υlメLI J!ヴ。夕f」 |

oLし 申 1榔 ♂こ出ツ|♂ め脚|けメ|」

"|メ
6J脚|`h日 なり出

ヽ
=L」

1鮮 じ́ e夕 4全二山Jさぅ|しぶ な |うソIJ。メリ 1■へ1^‖
FjJIJもぅり 、ツ|いく|り」|

響 調 |`鼻劇 1亀LL■
♂ ´ 1こミ増IJも 夕 区 り`げ

国 1望コ |ひ 甲|コIⅢメ
JLこ■L轡´J`ハ`J♂

日 りヽ(τ几″)げ出 ソ16り脚 |りぃ。●ぃう♂ 6。 うヽ午 い 饉リコ

ぃ L電 LLl1 6■ メ ´
―

』 ム」 仁 t饉|"1凸11^‐ ‖ Jヽ‐Aる 。ゝ jメ■ L島ソ1山111ス ‐‖

メ

'(■
国 J脚りげ 饉 図 J出Ⅵ 尋LIJ。」 年 ご 劇し‐ Jゝ

`脚
|

6,国 1評 (2)`(1)Jり |コ|ひらメリベ 16,国|■ ♂J―まJ!もいlξ
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ABSTRACT
The most of silnulation systcms and movie generation are basic depended on

iinage operation that canD′ ing out on the level ofimage or part ofimage or targetin

the image therefore,we tend in this search to studics image operation that is efFected

ofilnage quality and coefflcient rnoving generation.

In this study we suggested algo五 thm to applying image geometric shearmg

operation.When wc perfollll any image operation the position in inany ofpixel did

not correct ,for that reason we must folllling this image  by mathematical

interpolation. Three interpolation methods are used: di nearest interpolation, di

linear intcrpolation and di cubic interpolation. In best method we calculated

no.11lalized mean square error between process images these are folllling fo.1.1

inverse transfollllations for any operation and origin image.

In analysis results we shown the di cubic interpolation had efflciency at using

baslc lmage.

Other than,in this research we suggest program to generated mo宙 ng o可 ect in

iinage by using image pHncipal geometric operations that is generation moving in

level ofthe image.

Keywords:
Interpolation, Geometric Shea五 ng Operation,IDi Nearest lnterpolation,]Di Linear

lnterpolation,E)i Cubic interpolation,Mean Square Error.
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ABSTRACT
A rcctitting diOdC has bccn fab五 cated as a mctal semiconductor contacts

from the contact of aluminum(Al)with n_type silicon.after alllnealing this contact

in    (673K),the elCCtric characteristics for this diode is study to obtain the

bar」 er hcight(φb)and the ideality factor(n)frOm current density with voltage
measurement and to calculate thc barrier height(φ b)and the donor concentration

Nd)frOm the capacity with voltage measuremcnts to deterlnine the ability ofusing
this diode in an clectronic circuits.
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ABSTRACT
The sunspots have great role in changing global walllling,so we

have studied the relationship between sunspots and temperature of lraq,

by taking three different stations:station of Mosul,Baghdad and Basra,

and take the rate of temperature of The air(T)frOm these stations for

the pe五od(1941-2002)and cOmpared with the observed sunspots(R)of

global stations for the same period have alsO been taken twO months in

July and January to those stations and during the same period, July

represents summer and January represents winter. Through that
relationship analysis it has been found that there is compatibility

between the temperature increase or decrease with sun spots No。 ,「rhe

temperature risc and decrease when the spots risc and decrease
relatively. The correspondence between sunspots and temperatures

during January is stronger than July. In addition to that harlnony
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Baghdad and AI Basra stations,It is also noted that there is a high― 五se

in telrlperature atter 1997 as a result ofsunspots increase.
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