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Monte Carlo method is used to study the phase
transition of a system of quadrupoles fixed on squa

lattice

A. K. Sallabi
M. Alkhttab
Jamal A. Khaliel

Abstract

Monte Carlo method is used to study the phase itiamsof a system of
guadrupoles fixed on square lattice. The azimughaar angle, energy and
heat capacity distributions are studied. It is shothat this system
undergoes a continuous order-disorder transiticar 83 K fromp(2x1)

phas into (1x1) disorder phase.

Keywords: Phase transitiory model.
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Estimating of the Concentration of Heavy Metals in

the Soil in Misurata City

Suad M. Abuzariba’

Fatema M. Khadoura

Abstract

This study has been done to estimate the concemiraf some heavy
metals in Misurata City- Libya, the aim of this dyuis to estimate the
percents of some heavy metals in the soil of Misyrgpatially; Cadmium
(Cd), Lead (Pb), Iron (Fe) in twelve different saa Misurata at 25 cm
depth. Using the Flame Atomic Absorption Spectranete measured the
concentration of these metals and then we companeth the standard
concentration in the unites of (ppm), we foundt ttee concentration of
these metals are full in the save range in thedstah concentration.
Furthermore, we found that the largest concentmatiolead is in Zamoora,
where the amount of Lead and Cadmium are both higihdakel-Thakeel's

area than the other areas because of the indugingpany in this area.

Department of Physics, Faculty of Science, Misutitiversity, P O Box 2478, Misuratd,
Libya
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The effect of Irrigation with Treated Sewage Water

on some Grassy crops in Misurata / Libya

Asual, Melid

Eljaroshi, Mohamed

Abstract

The present study was conducted to investigatanipact of wastewater
irrigation on crops feeds, which used in El-Sekfioa irrigated with treated
wastewater that was coming from Misurata stationaddition, the physic-

chemical properties of the treated wastewater weatuated.

This study showed that, sewage in the Misurata thasonly domestic
wastewater not related to industrial or agricultuhainage water, as well
showed that the elemental iron and manganese hasareased over the

irrigation internationally wastewater limit.

The results showed that the concentration 60% wage gave the highest
growth of plants in barley and oats, particuladychlorophylls content, dry
matter, number of branches and height plant. Thé deea did not show

stable results.

Keywords: waste waterirrigation, physio-chemicalsewage
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Effect of Using Treated Sewage Water in Misurata /

Libya on the Irrigation of Allium cepa

M. Alsoul
H. El gubbi
F. Meatag

Abstract

The theme of the thesis studies some of thesipbghemical features of
the treated sewage water in the station réating the sewage water in
Misuratas city which is being used in the Al-sektjpod of agriculture

area for irrigation and, its effect on tigegowth of some consumed
vegetables (onion), and on the concentrationthef accumulated heavy
metals on the vegetables and, also on teebuolic changes in these
vegetables and comparing with the same kimdvegetables that is
irrigated with the tap water also the studly the soil solution for

some fields that are close to the limitatiohAl - Sekt project . Those
fields are 1000 meter far from the projebiststudy also includes a
part of lab work where there kind of viadges was planted ( onion
) ina special pools inside a greenhouse nadaastic which belongs to
the Botany dep. faculty of science and it wasigated with the treated
sewage water with different concentration® (50, 70,100 %) and it

was compared with the same vegetables irrigatdd tap water in order
to know the effect of these concentrations the greenery growth
of the vegetables and the content of the yheaetals in it.

The study results showed the following points andetluctions:-

1-An analysis of the treated sewage water Misuratawstd that the
concentration of the heavy metals iron, cobalt,czimere written the



67 A gl 5 Aaulil) a glall clipda g il ks J s 51 5 gl

followed standard except and cadmium which increadm®ve the allowed
standards .

2-It has been showed that the soil of the green hauseh is rich with
Manganese more than the soil of agricultural ptajeél-Sekt area and this
due to the direct irrigation of the treated sewagéer.

3-It has been noticed that there is more increasirige concentration of the
heavy metals in the onion than the tested plandstlais may be due to the
ability of plants to absorb the heavy metals frtwn treated sewage water.
4-It has been noticed through the analysis of thatglace, the plants that
have been grown in the green house and, its coofehéavy metals that
onion has the ability to absorb some elements(like Cu, Zn, Cr,Pb, Mn)
under the different concentration of sewage water.

5-Irrigation concentration 50 % of treated sewageewatas covering the
highest value for growth in the onion plants, anid tlue to the sensitivity
of onion and its responsiveness to the conterttisiwater.

6- The accumulation of some heavy metals in plantswgr in the
greenhouse and irrigated with treated wastewa& % concentration
(only sewage water) may be an indication of contaatnon of these plants if
what has determine the toxicity of each of the eletm tested and each plant
of studied plants.

Keywords: physicochemical featurggoxicity, treated wastewater, heavy metals
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shilld el s of 4auilly Wl Rhizopus, Penicillium Fusarium, ¢ 25 siud) das 5
G jlie 29 sibad) oy aladinly Juadl S @il yhadll sai Wl Fusarium s e sui SV
Penecillium Jie Gl daglie Aold gl dla Gl 5 cball daus
sl Aglall Gl & o) 5V o3 caaa g Cua Penecilliumsp «chrysogenum
4 slal) i) a5 Al g aalal) 8 Cas g G G gl Al 3 jlad o) il @l () 5 caall

. Fusarium sp,. «Aspergillusflavus Ji

sl - gl — 3 i) iy e — (8 yal) — ey cAalidal) cilalsl)
Aadiall 1.1

ey 38 Jlaall 138 4 Jigg 4o AL Gl 4 Glmy (3 S Jlaall g Jaws sl o 4l
A Cull Aady 2t Y Tan 5 s Adlaie Jadil 45 i1y Gaad i laa S dikie Jadl
g e s sl 53 Al Al g daplall paliall JS ixd Ay AalS ldale 5 4 (Suy
Al cdgphll ol g Aalisall alliSay ol el A N1 58 Jalag
bl g s Sl e lgtle (limy Leg o) Y oy cadalay Lo el Cadladl g ol jaliaa
alall 4ol (o s Aol ale Wl Ll ClisSa A pualiall o328 IS dabisal) Aflaand b (i)
Al elli o il jualic auan (33 g sall Ol i) 5 BNl £ gane Al oy i) (A
o A gan S g g (gAY Al QK (e b e g el andd s ladl] s 5 sa sall
A e pealic eyl pa gl 4l dal) GLEHSY maen G GBS Jane XS Jadiiy Al
o ¢ RIS G A o s A ALl Gl Jedy WS saially ol el elally A S
A ol Al S gl Ay Al 45 5Kl 1 Al ) Al 3l clbiall 8 L gy
Upeac b LSy LS el 308 35 oo Lead wand) Lai) g ¢, D danailly 65 i saaa
O allall JS 4 eladall 5 o ySaall chen g Aalal) da Y1 Als je Al Adsa g ¢ ualall
Al daia dles 5 0le s il (e 2all e deadl ) Gse s phadldl Gl 380
Jady ASUl) Ao liall <l glall (o el diad 3 Gallall 2ill g 5581 45V A
ARty g Ao 3l 8 ALKl Cluadal aladiul 8 Cal Y] Jie ¢ alagdh sy Ll
G Q) 55l g ladYly AoV g ey phadll 5l pdiadl Clase (e e 15 KA
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GbY) Gt ) A8lal 1 ¢ Ailall g dy puall Ay g il il IS (e D) ) ey
s A liall Slaladl s ¢ Jy il g andll Bl ja) (e dadlill 4dbeSl GLS jall 5 Gl S e
JS (ol ¢ ddaalll oda ia Al ) oo 5 0o alimi Sl ¢ LSy Lo il jan iy
Abesll Cliall e HAS el el ety Al L sa (8 A Sl ) el
2] sy sl o sm g i A5 540 535 6l st g ela o Al pualic JSI AL 3l

o) sed) Gl (8 Jla A3 e 5 Aaall Cleainall cale ] 8 JSLER aal (ha o) sedl gl 2ay
o se 5 AAla)) Cilaguall 5 <ol Sl Cilagil sl 138 Jadis el 8 daglae 350 2ay Laila
plaialy Ll asle Cylaa ale JS8 Al e o phad 5 Gl a3 e (55 8 A ik
b i ey plias CilS oalal A el ) g osa b 5 Al il gidl 8 s
5eS Ae 3 oS5 Al Al el glall (6 Cudl 3] ISl AaY) Blliall e samy (3hlic
Ao S e (A sl ol e Ay 8 Ll OY) aibaall plane Ciasal  JSG gaill ) lailly (ST

ol y CLELEY) dat g ) jaigall ani CilesSall Gary ae Al Lles 3 gal Gl
& Al 3155V (e el Cuait) LS Cuianl) allias (e anlill Gl il siae (agddl
sbadl 238 (e adl sadl Cilai) A e Sl Ciladlaall 53 3¢ ) (oaxy Al o

Claul quS i 2.1

Clis S A Alad Hla o ge EO0 (e oS CiianY) ) [2] 4Bl Slal jall @ ekl
281 Lsia sV 5 cJall g clall 85 s sl ISl 5 oI jaall 652 s gall 4 sanallS))
ey Jlal SeSl Sl 2 Jsan seda WSy (1) dsaall iase 5o LS (assiasly)
S e JST 4 gl il

Colandld Al s S (1) dg>

Cement Compound Shorthand Notation Chemical Formula
Tricalcium silicate C3S CaSiO; or 3Ca0.SiQ
Dicalcium silicate C2Ss CaSiO, or 2Ca0.SiQ
Tricalcium aluminate C3A CaAl,Og or 3Ca0.AJO3

CAlFe0y or
Tetracalciumalumino ferrite C4AF 4Ca0.ALO;.Fe 05
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Gypsum CSH2 CaSQ.2H,0
Magnesium oxide MgO MgO
Calcium oxide CaO CaO

o) ! e o (2) Jsa

Compound CaO SiO, SO KO AlLO; FeO; MgO NaO; Ignition loss
(CO)

% 4720 1470 49 480 335 218 210 090 21.10

Glawl) Aslia e 4aill) cligldl 3.1

O 3l il At dlaall s il SUil) b dall jealiall o kel culia S8
Aoa ) gl alil) e Bl e cunan) Sl Calill il Al cadtial) Leade ) ¢ culad all
o Llu i ol Jlin &l o o Leailis Cinaaly < [6,5,4,F Jie 4 sl 58 sall 5
Jie Aald) b€ yall (oams () s g LaS ¢ aaLall 45 )l d g aal) colilall cde Y (S il 5 gail)
iy Sy el ) S 5 uell Jia alea¥) Gany g Sl 5 Galadll 5 ol 5 Gaba 5 ;1)
165 doelia hlic CO6 L olsa adse 10 1 Aul 0 ;5 [7] CiewY) glias o s
ail) dapls o aaied i) CulS ) Galeall (e 4nS g Jlaadl 138 Jidat o3 Ll G 3 8 0
ol sel) Gliie 8 53 5 9o bl U glall (e 3 S AneS Caa g Siglall Hlaia) 8 deadiil)
- oaball e dlle At g (4
gian Jon Al G an g e i gl ) lglall (a5 S A CiianY) allias a3
Ge Adle 3805 0 WS agaedlS 5 aaa g el Sy € 5 inie e (g giat Ciiany)
Ll syl e Gl 9,8 Ciawy) wilas Jsa aa gy Sl LS jag aulSY)
A pH i 28 CuanY) dae elall Gaaly Lonind 3 50l e 55 ilie (3 ke Ll
Cols 8 4l Glgine O [2] Gaalll aas Al (i L 5 [11,1Q LAST 110
Syl S 285 pH 5 psnli o) 5 a sanallSl) 43S g &y gumall o) gal) Jie iiansY) jliag Sl
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Wil dahy e i cian) Jle of [12] ald) S5 G &l e g il 133 Ll
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pand Gih G elig (i jall Criand gime Jsn Axdl gl Akl b iyl (e Ll sine
S 52 5l Gailimdl) (e Al a5 oSl ARl skl il shadll (e A (s i
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cliall araniddy b -2.1.2

(1) #50 ] sladd EO e piadll s e pn 155 (e Gae e 45l (e Slie aaand o
Ge (Dl 3) @il & (AB.C) @l se 6 AT a8 any S (1a5 (3) 300 ¢(2) 2150
A0 Hlsall 2alES & gl e saumall A5) jpac diia

) ignd AilasS 5 540 aailiadl) il 33 -2 2

g.‘il..d‘ T giaal) fuwi-1.2.2

axb5 ) Ll (e aglaa )5 pas & Cun [16]4ntialledy hll o Sl (5 sinall (et o
e A sinall Cilibal) Cadia &5 (Gl 8 ey IS a8l g0 3 a8 505 dlaal GG e die S (e
g diiall )y o8 Glld daay ¢ Aol 48 334l 807551 s Ax 3 die cadadll 53 8 4 il
ALl iy Ul iy 5 A JSI S (5 giaall Ol o

(PH) sl Al (i -2.2 2

JSI a8 0 DI a8 505 el 36 e 33 salall 4 i) il ((Jidlae) clialitine jucand o
Joladl ) i, shie sle Ja20 Leall il s 4355 Ao IS (e a210 i)y Cua aa
ol Ol Jlexinly el pH (el o3 clld 2ay 088 Baa] conlalizal) (liel) Jleaiuly
J16] A& kel Wula L) ilivey AU < ) 8 o3 s g sl &8 )0

A gland) 3 gal) (5 gina (i -3.2.2

e de S e aab )y Cun [17] 4niiadl 48y yhall Caes 4 puanll ol sall (5 ginn Gl o
Cavia g Ll Coiysiy aen JS a8l ga O adl gy dlaal EOE (e 53 salal) 45l Gl
i), Glelu 5 3adl %350 3)a da 0 aie Cadadll 58 (8 Cadda g Clida & Gl
(Al, Cd, Ca, Cu, Pb) salial sany s i85 -4.2.2

ol 8 ((Gabia g ¢ Gulail) ¢ sadlSll ¢ agnadlSlle a giall1 ) ualiall (oaxy < 508
ey Lgdy bl s il A5y 5k aladiuly Cliall aiad 2ay (28LEN)Aea e dle 5 4 il
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Sle Jlexinly [18] 4xdiall 48 hall (335 Cngouel) sl 358 e S el el il Gaes
¢ s Atomic absorption Spectrophotometer Flamd ¢ Y (abaic¥) cah
HITACHI 180-30, Equip No A-10

4N g sl s -5.2.2

Sle e YU @iy Ll 8 Eum e Ayl £ s e Copaill LS A5 lall Caeadia
Jen 435 apens i ) 4 il 45 6l il sall Jeadl 331 ed) 51 Aysad) 45 Jul e
L9] Amtiall 48y lall (38 5 dny Loy shhaall Al Lgillae ) 5 4 il £ 556 pa

5 il i) b il il iy a3y 6 3.2

A kil ol pasioaall SH slasil) a3 LeS 4 i) 8 5 s gall Ay yhadl) §1 ) iy pat s J e
207 sl 4niall Cagaihl ladal 45y Hha alasiuly 4yl

Gl phadl) iy 25 4.2

Lae dalal) aal jall Gansy (5 el pandlly BLuYL L sl ) pe iy yhadll Cay a3
Adle U ganll (&4l

[2221]
Huasy) Jiatl 5.2
cSlel Al dilsil ANOVA one wayii shb alaiiul o
i -1.3
i s uel) G el s A paall 3 sall (s sina g Alall (5 ginall 4 gl dsll (3)d saadl

Gliall ) (s sinal) Jangia dad o Jaasl Cua 2alall 4 )l8e A g aall 4l Gl
il 2300 2150 250 xS 2%1.03¢ %1.58¢ %2.82¢  %1.91 <uilS s gyl
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LAY G SX A gime g 8 o a1 Y AS Alaa) Jaladll DA (e g a8y Mgl e
s Y G s oued) Al A easd) ol gall ApaS] danilly Jlall Gl A5 glall Sl

ALl 5 45 slall liaal) (s & gina (35 8
¢ LAl 4 jlie Ayl 4 il e 3 pealiall (e 406 Ja i (4) sda pua gy WS

eS8 4y gina (358 a5 sl adli Cus (Al « Pbe Cd « Cu« Ca) A salinll o3
107.4pM 5 pspdlSl dad ST o s p= 0,004 A5kl clipall i o spullS)
& Sl 80.77 ppm Al daall 250 il die Sl ol Cuaidil g 2300 2l die
.(46.6) 2150 22} 2ic S JST ) el i ) Jaail (ylidiy)

O ool A b Ry sina (3558 2m 55 Y 4l Al pal) o3 il < jelil ladl) jemind dgusilly
K af CilSd Galia Jll 5 a spealSll (5 paial Aoy (p = 0.12] LAl 4kl Cilinl)
i o giia sl jeaie o Lol Adia dad gl Legd Jadi a8 Slead) (il 358 e BT Legia
LWL Ay ke 8 gt ) el dad ST e ) bl

aaLal) dalaiall 5 (paedl) didaiay Aliaall 5 & slall Aikaidl) (e JS 3 i) 5 55 (5) Jsandl e
Sl jaan e sawall

A Ll 5 giall g & guanl) Balal) TpaS g (im0 V) o o gl (3) g

oY) 3 gall ApaS A os )
(> 9 i) g gulanl) 8 siaall raall
(22) (%) A

8.4 0.213 1.91 290
8.3 0.235 2.82 # 150
8.1 0.372 1.58 ~ 300
8.9 0.157 1.03 4Ll

(Ppm) dwgtall &l cilie b palial) (ang 43S b gia (4) Jo2>

asriagl¥)  aba)ll  agadsl) Guladll  agedlsll e syl
(Al) (Pb)  (Cd) (Cu) Ca)  iad
0.325 * * 0.038 80.77 250

0.569 * * 0.064 46.6 » 150
* * * 0.040 107.47 ~300
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3.279 * * 0.055  25.99 LAl

Dteadl s 5asy o et dad ol e J81 jeaiall dad

A g pal) 4y i) £ 53 Gl (5) s

dupal) g 4 (%) Al &8 4o giall dpuddd) gaal) oo 2l
508 Joy i 41.584 250
5uS oy iy 5o 33.318 150
5uS oy iy 5o 35.522 300

el o)y 16.654 aaLal)

Lol Ll clie B daile ki Gl 4 am gl 10 die A
. 423Ls <ailS Agper gillusPenecillium,Fusarium,Rhizopus

Uy mad)l il hadll gl gils lia¥ o) mudll 48 Jas 35 (6) dsaadl A
G Fusarium st & skall clipsll 8 xilall Guiall o Jaa o) a5 ) sibad) g3l Jas gl 3ol o
dsngba g WS Dgla pe Glimll 83 jeatie 155 45 glall Cilinall 3 jartinn 71 22my Jia
¢ %33.3)185 Jaxay 2300 854l 4 Penecillium .sp,, Penecilliumchrysogenum
oiall Gl Jaagls %0 o) SE Jame OIS Cus aalall 8 J5Y) Qe s Jsill e %100
OS Eua Fuzariumoxyspor um <hbsall (el dav ol dda g3 4 5 jaall <l yladll & xilu)
. (9-8 (Hsaa) 2Ll 5 45 slall il 8941006 S5 Jaza

g dial) Jans sl) Aol 50 Ll je 3 Al &y il (aia¥) 5 ) ) 20e Jans sia (6) Jsia

JJJ}.}M\
ki) ol padll e 2adl) L&l
250 2150 300

Rhizopus  sp 10 22 15 11
Aspergillus sp 2 2 3 2
Aspergillus sp 10 3 2 3
Aspergillus sp; 3 1 1 6
Aspergillus niger 4 1 2 13
Aspergillus ochraceus 26 - 1 1
Penecilliumsp, 10 15 11 9
Penecilliums p - - 1 -
Penecillium chrysogenum - - 3 -
Fusariumsp 26 30 15 15
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PN R DEY 91 74 54 60

g5 e Jlea 8 8 10 8

EREEQY KX DeN 4 4 4 4
<y ylad as 53 Y-

(%) 98l T o) Ao 3 piidal) ciliad) 8 4, pladl) &l janiaal) ) S5 Jira (7) J9n

—hadll ol padl e 2adl) 2L
250 ~150 ~300
Rhizopus sp 100 100 100 100
Aspergillus sp 100 100 100 66.6
Aspergillus sp 100 100 33.3 66.6
Aspergillus sp; 66.6 33.3 66.6 100
Aspergillus niger 66.6 66.6 33.3 100
Aspergillus ochreceus 100 0 66.6 66.6
Penecilliumsp, 0 0 33.3 0
Penecilliumsp, 66.6 66.6 100 100
Penecilliumchrysogenum 0 0 33.3 0
Fusarium sp 100 100 100 100

i) (o Bl Jan o) Aol g3 Lt o a3 ) 4 el £ 931 g uliaY) dae b gia (8) Jgaa

Dbl aul iadl e 2l 2aldll

250 150 ~300
Fuzarium oxysporum 9 2; 52 4
Fusarium sp, - - - 11
Aspergillus sp, - 2 - 3
Aspergillus flavus - - - 5
Aspergillus niger 3 - - -
Rhizopus sp 6 14 2 -
Penicillum sp, 1 - - -
Penicilliumsp, 1 - 6 -

Gl paniisall 2ae Jas) 20 37 60 23
g1sY 2ae s 3
EREEQY RIS PEN 3

O
w w
N Ol
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(%)l Jaus gile A5 jaall 6 pidal) Ciliaall ) pamiasall ) S5 Jana (9) Js2a

—hadl) ol paall ge sl LA

250 2150 a 300
Fuzariumoxysporum 100 100 100 100
Fusariumsp 0 0 0O ©66.6
Aspergillus. sp 66.6 66.6 0O 66.6
SpAspergillus 0 0 0O ©66.6
Aspergillus niger 33.3 0 0 0
Rhizopus sp 100 66.6 0 0
Penicilliumsp 33.3 0 0 0
Penicilliumsp 33.3 0 100 0

i85l 1.4

(PH ) Fasongd Y af1.1.4

8.3 pHLau siay Cidd (5518 oo 5 uiaal) ciliall s g suel) ) O Alsssall ilil] & el
sll vie (PH 8.4)dam 5 8.4 8.1 0 saall 4 & skal) il b il in ) 5 S
o PH dad (o il ol 038 cilS 5 Cians) pias e o 30022 2ie (PH 8.1) < 50
4l eda & pH ) dad CuilS Eua iewdl (g ek aliae cailan A5 gle 45 i AGle Al )
ot PHB.7[B] e (b el A5l Lol )5 455 (8 pH 7.8 L [23] 9.8
Wisial s [11] oY) A pH 8.155 [20] LS5 (A Cuiandl phiae cailay Lske 4, 53

[24] “iendl gian Jsn 8.1 M 7.0 00 )5 pH ) aé cilS

ee A an o 38 AR Gl 5 Canll 13 8 Alaiad) il pH ) ad A )
O slel canll 1aa 8 45 glall cilipall 8 Assall pHAI A () ) il 5l s i)
Ol e plaadl s 5 (8 8ab ) dais (50 Ly g3l 5 [25] 7.8 ssbed (Al 5 Adis A
5 ponallSI Jie b Sall e el e s sing Sl 138 ) Gume gl dapsadl 4 51 e
e Alall liall pH a4 jlia die 5 Alad @b i O (Saall o Gl 2lSY) (any 5 o saia 51
e 4y gine Gl g 3 ga g ade 5 AN S Ll Lol ) ollia ()] JaaDl salall 4 il pH ) 4

(p=0.133 0l Cus il Slaay) Jiadll
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) ggiaall 214

028 A3 jliay5 2.8 1.5 0w sl s Al slall ilinall Al (5 sinall Gl Al jall o2a eilis <yl
[11,24] s8] Bhlie (3 Unssd) audll s (o S ol 030 o 20 A8 58 pe Sl
Gl Jlall (5 ginal) dad Gn dygine B8 gl eda o gl o] Slasy) Jlaillg
.(p<0.05 2alill 545 4Ll
dyguanll 25l 3.1.4
LaaSlall (g 43 Y] (P<0.05 Al 2l sda @il (L sina (3508 (sl Jansi ol 4l e 02 14
sall) A€ CilS Laty 455l il & 4 gamal) 50Lal) G 2235 ahaall (e Lyl LS
&b Asemal) B3l B3 s (5 m Laa s Aslall cilisall (e JA 2aLEN digall 8 4y gaaall
Jawe [26] Aakiall o3 & & ghil) da glie adaias o] 3l Al culilall Wy ) 45 L) el
Al Sl s Sl Lol b alids) g CuanY) jlsg A sle 4 i1 4y gudanl) o) sall s pHA) (8 s
b Ly 4l pailimd e L gd Lol 10l i o [2] all) Jaa LS A35le pe 4y
¢ PHA af Ol (B and) §5S La s el Jlen Sl dai 4 el ol pH
Slal (85 ol ast dagiill sda e el clilud)l i Aagii Ay ganl) ol
| Lan o saelite il e Al
alinll des 4.1.4

A glall il (g Ay giaa S5 58 g9 (2.3) s (A adasal) Al Hall 238 0 &G ekl

#300, ¢ 150, ¢ 50 2¥) (Lo wdll Cin ) 5 G (p= 0.018) pspelll) jainl 3L
dagdll CilS Laiy 455l Al & MVl e ppm 107.47, ppm 46.6, ppm 80.77-
1B 3 N5 0 300 2 vie p sl Al el o G ppm 25,99l
oM Cia sl e B Glilie e Jlall w5 () o L piadl) paldas gl )l
Clilosal Jai5 Jy Gl jaaa (pe Ay 53 seana 25 Y sall 8 45 glall o) gal) o il )l
Gy Lg3y 55 jaa (e A 8 ddhaie (b Lgie 3 Sl iy Jad) Ll Cum W jaiae (0 By
1 5 S Clilise aen e Jadlasi 3 pmeall Gl jall Wiy Gl LS 5y casan 3,8 )l
Lo G, Cun Cienl) ghas b p sl jaaie Bl 3 ot )l sl (O s e
ol /o (e 0.36- 0.0020 75l i Ledl aa 8 [ 27] A s el dabaiall 4y 53 (8 o sl
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o 0133 a sl s F [2] Caald) aa g Cua U paan 8 Al )0 pa gl o3 (BdTy
53 5y U gale | pad Jas WS (il jaime (e sammy (s AT e A )le CitensVl A5k 4 i
Ca, Cu) saliall dle 4o Calas 5 Citans YU A3 slall 4y 3l (8 & sadi sl 5 @ sanallSI) daS
Yl Alad) Al oda il el Lain[28] el diske Ly G (, Zn, Ni, Cr
saly) Cilas LS (p = 0.12] 2Ll 5 &5 slall Sl ( Gulail) 40aS (84, gine (358 2 58
sle L A OsShall 5 agiag¥) 5 agaeield) 5 o el waal) A 8 4 i
LA 8 o o s DU A e S G A all s2a il ae BEL Y 138 5 [29] CianYL
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Effect of cement dust pollution on the soil and cdent
of fungi in the area around the cement factory Al

Margeb

M. Alsoul
A. Mlatin
E. Almajarab
A. Habarb

M. Alsaritea

Abstract

Soil samples were collected around Almergab cen@ctory, Alkomos
town, Libya. Soil metals and microbial contents evetetermined. The
results obtained for the examined physiochemicalaitteristics of soil in
the area studied prove that cement dust from timefdab cement factory
in Libya has had a significant impact on the sbile affected soil properties
was total calcium content. This content of calciuwmas found to be higher
than those in similar soils from the same area ¢linfed). The change of
soil pH in the same area may be a result of priatipn of cement dust over
the years. Metal uptake from cement to plants aoidl then affects

organisms’ bodies, a fact that seems to be refleciehis study. Different
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responses were found in each site. Results of @dPdnshowed similar
values. Three fungal generBh{zopus, Penicillium, and Fusarium) were
the most common fungi in the polluted samples aagl consider one of the
resistance fungi to industrial dusts due to itgdacolonies numbers isolated
from polluted area. In sabourod medium the most monthree fungal
genera Rhizopus, Penicillium, andFusarium) were isolated while in Chapik

medium wasFusarium.

Keywords: Pollution; Soil Microbial; Heavy Metals; Almergahibya
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The Effect of Cement on Culturing of Triticum

Aestivum And Hordeum Vulgare L. In Libya

M. Alsoul
N. Altajori

Abstract

This investigation was conducted to study the pliu effect of cement
dust released from Zeletin manufacture on the nmogortant cereal crops
specially wheat,Triticum aestivum L. (strain-11) and barleyiHordeum
vulgare L. (variety-176) by using four different concentragoof cement
dust solution (200, 400, 600 and 800 g/L). The faet of this investigation
concerned with the effect of cement dust solutiorttee germination of the
investigated seeds. The second part of this ra@seavncerned with the
study of cement dust pollution on the various aivwgh and yield factors of
barley. Plants were polluted or dusted with thréemrdnt concentrations of
cement dust (25, 50 and 75 g/0.ZAmeek). The growth and yield factors
which were studied in this research includes; Ndillering, plant height,
leaf length, plant weight, number, Length, and \weigf spikes and weight
of 100 seeds Also chlorophyll a and b was estimatsdl total chlorophyll
(atb), content of water percentage, content ofotiiesl sugars, dissolved
proteins, free amino acids and prolin concentratigli of previous

measurements were calculated and statically amabrel compared with
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the same measurements of the control plants. Thenelo results can be
summarized on the following. Germination percentafjezheat and barley
plants was highly significant decreased at 800 @ghcentration while the
wheat plants only were affected by the concentnadio600 g/L. Growth of
investigated seedlings was highly significant dasesl water content
percentage and free amino- acids of wheat plangse \ighly significant
affected at all of three concentrations of cemardt gollution. also leaf-
length and prolin content of wheat plants. werenificant decreased by
using of 50g/0.24Atweek concentration. Using of 75 g/0.24week
concentration gave negative effect on plant weafhwheat plants whereas
the two concentrations (50 and 75 g/0.24meek) showed the negative
effects on the barley plants specially on the nunolbdillering, plant height

and number of spikes.

Keywords: Cement, Number of tillering and dust pollution
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Synthesis and Electric Conductivity Study of Azo
Cresols

Ramadan Ali Bawa

Ebtisam Mohammed Alzaraide

Abstract

Treatment of 9-anthryl diazonium bisulphate with akaline solution of
cresols led to the formation of the correspondamp compounds in
moderate yields. The structures of the synthesiyed were identified by
several spectroscopic techniques which were IR, NMRd mass
spectroscopy. The DC electric conductivity of swysiied azo dyes was
also determined in which they exhibited semicatithg properties as their
electrical resistivitieg fall within the range of electrical resistivitie$ the
semiconductors (19— 16 Q.cm).

Keywords: diazonium bisulphate, azo dye, DC electric congiigf
semiconducting, electrical resistivities.

Introduction

Azo dyes are the most important class of synthees which have been
widely used in various industries due to their gitgb color variety, cost-
effectiveness and also resistance to biodegradatider aerobic conditions
[1,2]. Their colors are originated from the ability absorb visible light,
making use of the delocalization of and 7zelectrons throughout their
structures [3,4] The molecule of azo dye has gérstracture containing
one or more azo grouphll = N- as chromophorelinked to aromatic moieties
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[5,6,7]. Several varieties of azo compounds arssifi@ed as semiconductors
due to their electrical resistivity ranging betwed? Q.cm and 18 Q.cm
[8,9].

Experimental

Materials

Nitric acid, Glacial acetic acid and hydrochloricicawere purchased from
Carloerba, sulphuric acidn-cresol andp-cresol from Avonchem, sodium
nitrite from Riedel-Dehean. The anthracene was iobthfrom CODEX,
stannous chloride, sodium carbonate anttesol were purchased from Ps
Park. These chemicals were used without furthafipation.

Instrumentation

Melting point was measured on a UK Bamstead/Electh@rmal-
9200apparatus and is uncorrected. Uv-vis absoptnare recorded on Uv-
vis spectrophotometer-uv mini 1240-Shimadzu. pHs waeasured using
Jenway pH meter 3505H NMR spectrum was recorded on a Bruker Avance
300 spectrometer. Residual proton signals fromdtngeriated solvents were
used as references [DMSOH( 2.50 ppm)]. Coupling constants were
measured in Hz. Infrared spectrum was recorded amtol FT/IR-4100
Fourier transform infrared spectrometer. Masstspecwas recorded on a
Micromass Autospec M spectrometer. The electric Smeaments were
carried out using Laboratory power supply EA-PS&0%0. The electrical
current was measured pA units by the use of CEM/DT-3900 ammeter.
The applied voltage was determinedVinunits by employing Peak Tech
2010 DMM voltmeter.

Preparation of 9-Nitroanthracene 1 [10]

Concentrated nitric acid (4 ¢inwas added dropwise to a suspension of
anthracene (10.0 g, 56.0 mmol) in glacial acetid #0 cn?) maintaining
the temperature below 3. This was stirred vigorously for 1 h to form a

clear solution. A mixture of concentrated HCI (58°F and glacial acetic
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acid (50 cml) was added slowly resulting to a pale yellow ppitate of 9-
nitro-10-chloro-9,10-dihydroanthracene. This wakeified, washed with
glacial acetic acid (325 cn?) and thoroughly with water until the washings
were neutral. The resulting yellow solid was trdatgth a warm solution
(60 — 70 °C) of 10% NaOH (200 cfy, filtered, washed with warm water
until the washings were neutral, air-dried and ystailised from glacial
acetic acid affording a fluffy yellow solid (7.94 §4% vyield), mp 154156
°C (acetic acid) (lit° 148-149°C acetic acid} (250 MHz; CDC}) 8.59
(1H, s, Ar-CH), 8.03 (2H, d,) 7.6, Ar-CH), 7.92 (2H, d,) 7.6, Ar-CH), 7.68

— 7.52 (4H, m, Ar-®); 3¢ (62.5 MHz; CDCJ) 130.7 (ArC-NO,), 130.4 (2
x Ar-C), 128.9 (2x Ar-C), 128.4 (ArC), 126.2 (2x Ar-C), 122.6 (2x Ar-
C), 121.3 (4x Ar-C). NMR data was in accordance with the literature.
Preparation of 9-Aminoanthracene?2 [8]

A suspension of 9-nitroanthracehg(7.24 g, 32.5 mmol) in glacial acetic
acid (145 cm) was heated to 76 80 °C for 1% h. To the resulting clear
solution was added slurry of Sn(B1.0 g, 163.2 mmol) in concentrated
HCI (110 crf) via a dropping funnel. The resulting yellow precipitaras
stirred at 80°C for a further Y2 h, cooled to room temperaturkerid,
washed with concentrated HCI €10 cnf), treated with solution of 5%
NaOH for approximately 15 min with manual stirrifgm time to time,
filtered, washed thoroughly with water until theskhangs were neutral and
vacuum-dried at 50C for 6 h to afford a yellow powder (4.90 7%
yield). No further purification was requiredpri58- 160 °C (lit® 153-
154 °C, benzen&); (250 MHz; CDC}) 7.90 (4H, m, Ar-@&), 7.85 (1H, s,
Ar-CH), 7.43 (4H, m, Ar-&l), 4.85 (2H, br s, Ny); 8¢ (62.5 MHz; CDC})
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129.0 (2x Ar-C), 125.2 (4x Ar-C), 123.8 (2x Ar-C), 121.1 (2x Ar-C),
116.3 (4% Ar-C). NMR data was in accordance with the literature.

General procedure for preparation ofazo cresols (&)

A modified literature procedure [8,11] was followéal the synthesis of
compound3-5). 9-aminoanthracer2(0.77 g, 4.00 mmol) was dissolved in
concentrated sulfuric acid (20 &nand The resulting solution was cooled
to 0 — 5 °C. A precooled (0 — 5 °C) aqueous satutibsodium nitrite (0.55
g, 8.00 mmol; in 30 cthwater) was added to the reaction mixture while
stirring for 30 min maintaining the temperaturevie¢n 0 — 5 °C. An
alkaline solution of the cresols derivatives [0g}3!.00 mmol; in 30 cfhof
(2N NaOH and 2.5 g sodium carbonate)] was coold@l+o5 °C which was
subsequently added to the reaction mixture. Theticmamixture was stirred
for further 12 h at 0 — 5 °C. A precipitate wased, filtered, washed with
cold water (3x10 cf) and air dried. The crude material was recryziadli
from glacial acetic acid, filtered, washed with @m(3x10 cm) and air
dried affording the desired azo dye , The procedas repeated by the use
of m-cresol,o- cresol ang-cresol respectively.

4-(9-anthrylazo)-2-methylphenol 3

(0.44 g, 1.41 mmol, 35 % vyield) as a fine yellowwgler. m.p 281 °Cimax
421 nm (CHCY; FT-IR(KBr disc): 3442 ci (Ar-OH), 1660 (C=0), 1566
cm™® (N=N), 1314 crit (CHs), 1277 cnt (C-N); &4 (400 MHz; DMSO)
8.04 — 8.00 (1H, m, Ar-B), 7.79 — 7.77 (1H, m, Ar-g), 7.75 - 7.72 (2H,
m, Ar-CH), 7.66 — 7.41 (4H, m, Ar-8), 7.31 — 7.23 (2H, m, Ar-g), 7.10
— 7.05 (2H, m, Ar-@), 5.01 (1H, s, Ar-®), 2.10 (3H, s, E3); d¢c (100
MHz; DMSO) 183.91 (1 x AEC-OH), 141.09 (1 x AI€), 135.70 (2 x Ar-
C-N=N), 134.35 (2 x AI€), 133.47 (2 x Ar€), 130.43 (2 x Ar€), 130.06
(1 x ArC), 129.12 (1 x Ar€), 128.07 (4 x Ar-C), 127.56 (2 x A1),
126.89 (2 x Ar€), 53.87 (1 xCH3); m/z (GiH1eN20, Mwt. 312.36) 312.03
(40%). Selected peaks for hydrazone tautoide(400 MHz; DMSO) 6.93
(1H, d,/ =9.00, ) 6.60 (1H, dJ = 6.90, ¢H), 6.32 (1H, &).
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4-(9-anthrylazo)-3-methylphenol 4

(0.5 g, 1.6 mmol, 40% vyield) as a fluffy brownigolm.p 290 °Cjnax 419
nm (CHCE); FT-IR (KBr disc): 3442 cm (Ar-OH), 1670 crit (N=N), 1324
cm* (CHs), 1283 cnit (C-N); &y (400 MHz; DMSO) 7.76 — 7.70 (2H, m,
Ar-CH), 7.54 — 7.42 (4H, m, Ar-8) 7.25 — 7.21 (2H, m, Ar-B), 7.13 —
7.09 (2H, m, Ar-G1), 7.00 — 6.96 (2H, m, Ar-g), 5.02 (1H, s, Ar-®l),
1.91 (3H, s, €El3); 6c¢ (100 MHz; DMSO) 183.79 (1 x AG-OH), 149.19 (1
x Ar-C), 145.26 (2 x Arc-N=N), 144.69 (2 x AI€), 138.80 (2 x Arc),
135.85 (4 x Ar€), 134.31 (2 x Ar), 128.06 (4 x Ar), 123.56 (2 x Ar-
C), 60.71 (1 XCH3); m/z (C21H16N20, Mwt. 31236) 311.98 (100%),
297.61 (40%), 284.70 (37%).

2-(9-anthrylazo)-4-methylphenol 5

(0.29 g, 0.93 mmol, 23% vyield) as a fluffy blaakid. m.p 287 °Cimax 410
nm (CHCE); FT-IR (KBr disc): 3437 cil (Ar-OH), 1680 crit (N=N),
1329 cnt (CHs), 1283 cni (C-N); 84 (400 MHz; DMSO) 7.76- 7.70 (2H,
m, Ar-CH), 7.517.41 (4H, m, Ar-G1), 7.25- 7.19 (2H, m, Ar-&), 7.08-
6.99 (2H, m, Ar-®), 6.85- 6.80 (2H, m, Ar-E), 5.02 (1H, s, Ar-@l),
2.07 (3H, s, €l3); m/z (GiH1N20, Mwt. 312.36) 312.09 (35%), 298.04
(15%), 284.84 (15%).

General procedure for Electric Measurements

An adapted literature procedure H12] was followed. The electrical
current was measured for the synthesized azo desH) which were
placed between two copper discs (with a radius.26 @m and thickness of
0.1 cm), One copper disc was connected to a powace and the other
was connected to an ammeter for measuring therdume:A units at 295
K.
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Results and Discussion

The initial step for synthesis of targeted azo dy&slved nitration reaction
of the anthracene towards the preparation of @aithracene in a good
yield (64%), and subsequently reduced to the cpomding 9-
aminoanthracene in an excellent yield (87%) usimy ¢hloride in
concentrated HCI. The 9-aminoanthracene was cat/ento a 9-anthryl
diazonium bisulphate and coupled with cresols d¢irres affording the
desired azo dye8£5) in moderate yieldéScheme 1)

NOZ NH2
64% 87%

S T
“‘@‘““‘

Where R is 2-Me, 3-Me and 4-Me.
35% y|eId 40% yleld 23% yleld

Reagents and conditions: (i) conc. HNO3, HOACc, <34 °C, conc. HCI/HOACc, stirring, 1
h; (ii) slurry of SnCl, in conc. HCI, HOAc, stirring, 70 - 80 °C, 1.5 h; (iii) agq. NaNO,,
conc.H,SOy, 0 - 5 °C, 30 min; (iv) stirring, 0 -5 °C, 1.5 h

Scheme 1: synthesis of azo cresols

In uv-visible spectra, all compounds absorb lightthe visible region at
wavelengths ranging between 700 — 350 nm [12].r€kelting azo dyes3¢

5) were found to absorb light withy.x values of 421, 419 and 410 nm
respectively due to the presence of the auxochrarocps such as the
hydroxyl and the methyl groups in all of the thathesized azo cresol
derivatives. The IR spectrum of compourdjg and5 showed the presence
of the hydroxyl groups as the absorption band€14233442 and 3437 ¢t
respectively. The distinctive vibrational band4566, 1670 and 1680 ¢m
belong to the azo group —N=N- in the three targadcresols respectively
[15]. The IR data of the resulting compouBdevealed that the absorption
band at 1660 cthmight be for the carbonyl group aff-unsaturated keto
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system [16]. This could indicate the possibilitytbé existence of the two
expected azo/hydrazone tautomers in ratio of (¥ig)ding 88% of the azo
tautomer and 12% of its hydrazone counterpart. @4mrthe resulting
compoundgl and5 are existing as the azo forms.

The electric measurements of the synthesized azlsr were carried out
and three replications of these measurements wdezied and the average
of these replications was considered in every case.

The electric conductivity measurements for the 4-(f@nthrylazo)-2-
methylphenol 3:

The electrical current through the compacted pelftahe azo compound
was measured as the voltage (V) being rai€ezble 1).

V I1x10°A V 1x10°A V [Ix10°A V [x10°A
0.1 0.01 1.1 0.13 2.1 0.22 3.1 0.32
0.2 0.02 1.2 0.13 2.2 0.22 3.2 0.33
0.3 0.03 1.3 0.14 2.3 0.23 3.3 0.36
0.4 0.04 1.4 0.15 2.4 0.24 3.4 0.37
0.5 0.05 1.5 0.16 2.5 0.24 3.5 0.38
0.6 0.08 1.6 0.17 2.6 0.25 3.6 0.39
0.7 0.08 1.7 0.18 2.7 0.26 3.7 0.40
0.8 0.09 1.8 0.19 2.8 0.27 3.8 0.41
0.9 0.10 1.9 0.20 2.9 0.28 3.9 0.42
1.0 0.12 2.0 0.21 3.0 0.30 4.0 0.43
Table 1: the average values of applied voltage (W current (I) for azo 3

These results were processed using Origin 8.1, ugedl a linear
relationship between the applied voltage and thesqxh electrical current
(Fig. 1), produced a linear correlation between the applathge and the
passed electrical current which follows the equmkbielow (Equatiori).
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Current(A)

Figure 1: current vs applied voltage correlation ofazo derivative 3
y =a + bx (1)
Since the resistance R equals the reverse ofape,dherefore:

1
R = —
1.0426 x10-7Q

= 0.959140 x 107Q(2)

A
p=R7(3)

Where A is the area of the sample pellet and equafs(r = 0.25 cm),
wheread is the thickness of the sample pellet and equdls® (Equation
4).

Therefore;

A mr? 314 x (0.25cm)?
l I 0.1cm

= 1.9625 cm (4)
Whereé Is a constant equals 1.9625 cm since the dimesgiball sample
pellets are equally the same.

s~ p = 0959140 x 10702 x 1.9625 cm = 1.882312 x 107Q2cm

The electric resistivityp of compound3 also within the semiconductors
region.
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The electric conductivity of compound is found to be (Equatidb).

1 1
=-= = 0.531261 x 10772 'cm™! 5
7= 5T 1882312 x 10702cm cm (5)

The electric conductivity measurements for the 4-@&nthrylazo)-3-
methylphenol 4:

The experimental data (current vs applied voltafyg) the compound
4(Table 2)was processed as shown above.

V. 1x10° V 1x10° V Ix10° V Ix10°
A A A A
0.1 0.01 1.1 0.11 2.1 0.22 3.1 0.31
0.2 0.02 1.2 0.12 2.2 0.23 3.2 0.32
0.3 0.03 1.3 0.14 2.3 0.23 3.3 0.33
0.4 0.04 1.4 0.14 2.4 0.25 3.4 0.35
0.5 0.05 15 0.16 2.5 0.25 3.5 0.36
0.6 0.07 1.6 0.16 2.6 0.27 3.6 0.37
0.7 0.08 1.7 0.17 2.7 0.27 3.7 0.37
0.8 0.08 1.8 0.19 2.8 0.29 3.8 0.39
0.9 0.10 1.9 0.20 2.9 0.30 3.9 0.40
1.0 0.11 2.0 0.20 3.0 0.30 4.0 0.41
Table2: Experimental data of applied voltage (V) vsaaswed current (1)

Using ORIGIN 8.1 the experimental data was processed and thelatoore
was found to have a linear relationship betweerapj@ied voltage and the
passed electrical current for azo compod(ieig.2).
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Current(A)
H

Figure 2: current vs applied voltage correlation f@ compound 4

The resistance R equals the reverse of the sloperding to following
equation

y =a+ bx (1)

1
R = —
1.0111 x10°7Q

= 0.98902 x 107Q(2)

The electric resistivityp of the compound4 could be calculated by
following equation:

A
p=R7(3)
WherefT1 IS a constant equals 1.9625 cm since the dimensiball sample
pellets are equally the same.

s~ p= 098902 x 10’Q X 1.9625cm = 1.940951 x 107Q cm
The electric resistivityp of the azo compoundd falls within the
semiconductors’ range.

Since the electric conductivitg of this compound could be calculated
(Equation5).

1 o
= 0.515211 x 1077Q *em™1(5)

o= —
p
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The electric conductivity measurements for the 2-(@nthrylazo)-4-
methylphenol 5:

Similarly, the electrical properties of the azoidative 5 were investigated
by applying a gradually raised voltage with constatervals of 0.1 V to
reach 4.0 V. Measuring the electrical current ligttpassed throughout the
sample at an ambient temperature 22 (295 k) as three replications,
allowed to increase the accuracy of the measurex(iEable 3).

V. Ix10°A V 1x10°A V [Ix10°A V [Ix10°A
0.1 001 1.1 0.11 2.1 0.21 3.1 0.31
02  0.02 12 013 22 022 32 033
03  0.03 1.3 013 23 023 33 033
04  0.04 14 014 24 025 34 034
0.5  0.05 1.5 015 25 025 35 035
0.6  0.06 1.6 016 26 027 36 036
0.7  0.08 1.7 017 27 027 37  0.38
0.8  0.08 1.8 018 28 029 38 039
09  0.09 1.9 019 29 030 39 040
1.0 010 20 021 30 030 4.0 040

Table 3: the average values of applied voltage (s current (1)

A linear relationship was obtained from applying #xperimental data by
using Origin 8.1(Fig. 3).

Current(A)
-

Figure 3: current vs applied voltage correlation ofazo derivative 5
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Since the resistance R could be obtained frometerse of the slope of the
equationl.

y=a + bx @)

1
R= —
1.0119 x10-7Q

= 0.98823 x 107Q (2)

The resistivity of compoun8 could be calculated by following equation 3
with the same constant of all sam%lequal 1.9625

p=R

4 3
7 (3)

s~ p = 098823 x 10702x 1.9625 cm = 1.939401 x 10" Q2cm

the electric resistivityp of the azo compound falls within the
semiconductors’ category.

The electric conductivity of this compound is:

1 1
= —= = 0515623 x 10772 'em™! 5
= 5 T 1.939401 x 107 2cm cm (5)

To summarize, the resistances, electric resisgwitiand electric
conductivities for all synthesized azo cresB|st and5 are shown below
(Table 4).

Resistance Resistivity Conductivity

Compound Rx10" (Q) px107" (@Q.cm)  ox107(Q.cm)*
3 0.959140 1.882312 0.531261
4 0.98902 1.940951 0.515211
5 0.98823 1.939401 0.515623

Table 4: The electric resistivity and conductivityof synthesized azo dyes
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Conclusion

The targeted azo dyes were synthesized with a ratagield and their
structures were confirmed using a number of spsctqaic techniques. The
electrical properties of these azo cresols weredtigated and showed a
semiconducting properties which fit in the semiaactdrs electric
resistivity.
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The Probability Density Functionof the Output Noise
Current in Fibre Communication Network systems
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Abstract

The probability density function (pdf) of the outpuoise current is

calculated in fibore communication network systemmsthese calculations
the polarization mode dispersion (PMD), polariagatidependent loss
(PDL), chromatic dispersion (CD) and the amplifgontaneous emission
(ASE) noise are considered. It is shown that tlodability density function

of the output noise current is polarization deend

Keywords: Amplifier spontaneous emission noise, chromatspéision,
polarization dependent loss, polarization modeetspn.

1- Introduction

The transmission stage in the optical fibore commaton systems, optical
signals inevitably suffer from impairments [1]. Thexdamental limitation
of a fibre optic communication system include fibless, chromatic
dispersion and some nonlinear effects when theatstis relatively low (2.5
Gbits/second or lower) [2,3]. With the developmehthe high bit rates>

10 Gbits/second) and more complex fibre optic comgation systems,
polarization mode dispersion (PMD) and polarizati@pendent loss (PDL)
become additional obstacles in the optic fibre camication systems [4-6].
PMD is a random effect resulting from intrinsic ¢geetrical birefringence
and intrinsic stress) and extrinsic (lateral strdssnding and twisting)
sources and it introduces pulse broadening thatbmamup to 20 ps in
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installed fibres. On the other hand, PDL causesepdluctuation and it can
be up to 0.4 dB in fibre components [7]. Moreovke interaction of PMD
and PDL can cause further system impairments [BlotAer impairment
comes from the amplifiers, that is the noise. Nasene of the major
impairments which degrade the system performantefatt noise may
include amplifier spontaneous emission (ASE), nemenoise, laser noise,
etc.

A tremendous effort has been made to study PMDL RIDd their
combined effects [8-13]. Particularly, during {hpagation of the optical
wave along the fiber, the birefringence propertésptical fiber systems
change its state of polarization.

The signal-independent amplified spontaneous eamsself-beat noise
(ASE-ASE) constitutes the dominant noise sourcé [14

The signal is accompanied by the amplified spordaseemission (ASE)
noise generated in the amplifiers. The noise istitmared into two
polarization modes. The first mode has the samarigation as the signal,
and the second mode has the orthogonal polarizdtidhe absence of PDL
there is an equal amount of noise in the two maihesnoise is unpolarized.
However, PDL modifies the amount of noise in the twodes, so that the
noise becomes partially polarized. The two noisel@sare coupled through
polarization-mode dispersion (PMD) and through pbédion changes
induced by PDL [15].

On the other handhe evaluation of the state of polarization (S@Pan
important issue for the optical communications 1%, The statistical
evolution of ASE in fibres is of practical importam since knowledge of
the output statistics of the ASE is, for examplecessary to accurately
estimate bit error rate (BER) in fiber links.

To achieve accurate estimates of the BER the ipateon state of the ASE
must also be known [18]. We found that the proltglkensity function of
the ASE-ASE beating is clearly affected by the gsialy output state of
polarization.
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2- Theoritical treatment

a) Description of ASE Noise

The ASE noise mixes with the signal and produces heise components
at the square-law receiver. The ASE noise is veoadband (~40 nm) and
needs to be carefully analyzed to evaluate itsatbgg effect on system
performance [19].

To represent the ASE noise we can’'t use Fourigeselirectly since the
ASE noise is random and nonperiodic, in this cagehave to find an
orthonormal series where the coefficients are ieddpnt, but identically
distributed random variables. This form of a sertesmed the Karhunen-
Loeve expansion [20]. All filters have finite imgel responses, and then we
can replace their input waveform with another ornectv coincides only in
the time interval (t, — Ty, t;) , whereT, is the impulse response of the
pre- and post-detection filters at the receiver.idahis interval we can
choose any orthonormal base for the Additive Witgaussian Noise
(AWGN) with two sided power spectral density(t) wheret, — T, <t <

t, [21,22]. Using Fourier base we can write the qaadrdetector input
noisen(t) as

M
n(t) = z Ny, e2mmE=tctTo)/To, ty —To <t <ty (1)
m=—M
M
ny = wyHy (T_o)' M =mn BT (2)

where w,, are complex independent and identically distridutei.i.d.)
Gaussian (r.v.) with zero mean and in-phase andrgtiae components of
variance N, /2T,, Hy(f) is transfer function of the optical filter is a
dimensionless parameter and it depends on theabfitter shapeB, is the
noise equivalent bandwidth of optical filter, afdis the overall duration of
the impulse response of the optical bandwiglfh and electrical bandwidth

B, filters defines asTozy(B—loqLBie) [20]. The dimensionless fitting
parametepu must be determined iteratively [20].
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b) The system modeling

Figure (1) shows the makeup of our model optigatesn.The model
system started with an amplifié; introduced ASE noisex(1) , followed

by a lumped PMD,,PDL,,CD, . Another amplifierG, introduced another
ASE noise n(2), this one is also followed by the second lumped
PMD,,PDL,,CD,.

The last amplifier G5 gives the third ASE noise(3). The ASE noises are
considered as additive Gaussian noises with twedsidower spectral
density Ny = ng,=* “—nv , Where ng, > 1 is the spontaneous-emission or
population-inversion parameter ahg is the photon energy, is Plank’s
constant,y is the poton’s frequancy. We assume tfiad 1 so thatN, =
Ngphv.

An optical filter, photo-detector, and electricalter add after that to
complete the system. At the end a decision cinsugresented to sample
the current at the timey, .

Optical
PMD ,,PDL,,CD, P™MD ,,PDL,,CD, Fiter

_b& n(1) - & n(2) - & n(3)

Decision Circuit Electrical Photo.
fiter Det.

DI<— @— |+—

Figure (1) System Modeling

At the decision circuit, the instantaneous deteatedent is modulation
format dependent, it can be written as

N 1 »
I1(t, ) = Ef da)jda’)e‘(“)“‘))t[e“"t + e 9 He (o

— 0)H, " () Ho (W) {E gt (@) | Egue (@) 3)
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HereHj is the transfer function of the low-pass electridter. In our study
we used a fifth-order Bessel type, le.

Hp(f) = 245 with F = 2.43f/B, , B, is the 3-

iF54+15%—i105F3—420F2+i945F+945
dB cut-off frequency [23]. The transfer function thfe low-pass optical

filter is H,. In this work the optical filter is a Fabry-Per@P) filter, its

transfer function is given under the Lorentzian ragpnation as [24]
H,(f) =1/(1 + 2if /|B,) whereB, is the 3-dB bandwidth (full-width at
half-maximum) of the optical filter.

In general, eq. (3) can be written as

I(t,t) = yss + Ysn + Yns) + Y (4)

Where yss stands for the signal-signal beatingyyyis the noise-noise
beating and g5y + yns) represents the noise-signal beating . For theenoi

noise beating yyy = (IVW), we can study its polarization dependence by
projection to a specific output std@(Z| and rewrite aggy = (N|E)(E|N),
where € is the analysing output state of polarization weictor in Stokes
space and&){(&| = %(1+3-3) [25],6 is Pauli spin matrices vector ,then

vim = A(NIN) + &~ (N|3|N)} (5)
In eg. (5) the noise-noise beating has two terims, fitst one is related to

unpolarized noise and the second one is relatdtetpolarized noise. In our
system the optical field noise vector can be writs :

N) = T,T17(1)) + T2 17 (2)) + |7 (3)) (6)
T, = eXp(—i‘PfrD) TPDLr(ar)TPMDr(Tr' w), r=r=12 (7)

whereexp(—i¥(P)is the transfer function of the chromatic dispersioven
by [26] as

A%D @)
2TC

LPErD(f) = 2m*B,f°L,, B, = (8)
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whereD(Q) is the fiber CD parametelk,. is the fiber length, an# is the
wavelength.

Tppr, (@) Tpup, (T, @) is the transmission Jones matrix [21,25] given as

TppL, (a,) = %(1+e"“r)+%(1—e‘“r)(c?r - 0) (9)

_ TT'(‘O .. Tra) =
Tpmp, (Tr, @) = cos (T) — isin (T) (T, - 0) (10)
where 7, and @, are the differential group delay (DGD) and the
polarization dependent loss (PDL) vectors, respelsti

The moment generation function lof26] is

(ei51> _ 2(A2)|E|252](11)

explisc—
p[ 1-2(A2)Ais

1-2(A2)Ais
Where (A?) is the variance of the noise distribution.

The probability density function of is

00 1 N
_ 1 —is(I-c¢ _ =2(8%)|b|’s
p(I) = Ef_oodse a )1_[ 1= 2000 Xexp [ EECyRS ]

J=1

(12)

3- Results and Discussions

The change in the probability density functiontltoé noise output current
will be monitoring as a function of the output staf polarization. If so, we
will try also to investigate the range of the chanyit.

Figure (2) presents the probability density functiof the output noise
current as a function of the output current fortelys contains three ASE
noises (equally distributed ; i.e., n(1)=n(2)=n(®3) and two sections of
fiber, that is two PMD, PDL, CD sections, in-betwethe ASE noise
sources. The total PMD value is 40ps (20ps in esagttion), total PDL
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value is 1dB ( 0.5dB in each section), PMD and Rbbthe same direction,
and total CD index value is 20 (10 for each se¢tidihe CD index ¢
defined ag = 107*D(A)LR? in the unit of10*(Gb/s)? ps/nm, whereRr is
the bit rate in Gb/sl the fiber length which was considered, dhds the

fiber CD parameter (&t = 1.55um, D(1) = 11177’:15 /km).

<ot 00K RCP <10* 0OK  LCP

14 ——22

: e | =34

PMD=40ps s
PDL=1dB
CD=20

Be*T=0.65

P(l)
- N « L o ] ~ @ ©

o

25 3 35 4 45 0 01 02 03 04 05 06 07 ‘o8 08 1
I ( arb unkts )} xi0® 1 (arb untts ) x 16

a b

05 1 15

Figure (2):The probability density function of the output @nt against the
output current for OOK system at different valudsfo(B, T =
2.2,1.8,1.4).PMD=40ps, PDL=1dB, CD=20, for (a) RCP input statte
polarization, (b) LCP input state of polarization .

Figure (2) belonged to OOK modulation format, wHitgures (3) belonged
to DPSK modulation format. In all figures the optifilter’'s bandwidth has
the same valuesB, T = 1.4,1.8, and 2.2). Those figures show that the
choice of the optical filter's bandwidth, also walffect the bit error rate via
the probability density function of the noise outgurrent. Moreover, the
parametern we had considered in our calculation as a dimehesss fitting
parameter that must be determind iteratively [2D,@épending on the
optical filter shape, when =1 thenM = B, T, and this givedi, (TMO) =
H, (B,) , i.e. the transfer function of the optical filrthe 3-dB bandwidth
(full-width at half-maximum) of the optical filterHence, for a better
accuracy we need to increase the valueg @ven higher than one & 1)
so that we are sure that all the frequency comgdsnenthe spectrum are
included, but not so large than one since thatoisuseful to get better
accuracy.
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xiot _ bPsk ReP . DPSK Lcp

BoT=|""""" 26| | Bo'T= e 28

BMD=40ps
PDL=1dB
PMD=40ps 35} CD=20
PDL=14B J

CD=20

P(l1)

Be*T=0.65

Be*T=0.65

0 02 0.4 06 0.8 1 12 14 05 1 1.5 2 FX]
| { arb unlts ) x10* | (arb units ) x10°

(a) (b)

Figure (3): The probability density function of the output aga the output current for
DPSK system at different values®@f (B, T = 2.2,2.4,2.6,2.8).PMD=40ps, PDL=1dB,
CD=20, for (a) RCP input state of polarization, JQP input state of polarization.

For the same system that we had considered inréhvopis section we will
try to see if that effect has the same behaviouwef consider different
values of the bandwidth of the optical filter. Figs (2), and figures (3),
present the probability density function of the puitcurrent against the
output current , for the cases of the analysinpuiustate of polarization
RCP, and LCP, when we consider several valueseb#ndwidth of the
optical filter( B, T = 1.4,1.8, and2.2) . The total PMD value is 40ps (20ps
in each section), total PDL value is 1dB (0.5dR:ach section), both PMD
and PDL in the same direction, and total CD indalue is 20 (10 for each
section).

Now we will turn to see the ASE noise more closélgr the same system
that we considered, and also with the same vala&Mvb, PDL, and CD
index values; our goal in this subsection is toitdeere is any effect of the
strength distribution of the noises. For this pwegdigures (4) are working
with OOK modulation format and with optical filténat has a bandwidth of
B,T = 1.8 while PMD value is 40ps (20ps in each sectioajaltPDL
value is 1dB (0.5dB in each section), both PMD &ML in the same
direction, and total CD index value is 20 (10 facle section).
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The electrical filter's bandwidth takes the vallmatt satisfied the relation
B.T = 0.65. As before, in figures (4) we consider the caseb@analysing
output state of polarization; RCP, and LCP. In bodlses we ignored the
first noise in the systerm(1) first and then we did the same thing for the
third noise

n(3) , in both cases we evaluated the probability derfenction of the
output. As it is shown in Figure (5), the probapildensity function in the
two situations are different, that is because glytpolarized noise is due to
the PDL distribution, and the first noise is follesv(in our system under the
study) with PDL element, whereas the third oneois n

x10* RCP x10* LCP

24k ——n(1)=0, n@=n | |
3 - - datal |

——n(1)=0, n@=n®)| |

= = =n(1)=n(), n(3)=0

PMD(1)=20ps,
2t PMD(2)=20ps

PDL(1)=0.5dB,
18} PDL(2)=0.5dB
) CD(1)=10

16} CD(2)=10

PMD(1)=20ps,
PMD(2)=20ps
PDL(1)=0.5dB,
PDL(2)=0.5dB
CD(1)=10,
CD(2)=10

14f Bo*T=1.8
Be*T=0.65

Bo*T=1.8
Be*T=0.65

=

o - N w » o @ ~N
T T T T T T T

4 5 6 7 8 1 2 3
| (arb units ) x10° I (arb units ) x10%

Figure (4): The probability density function of the output sugh the output

current in the cases of finishing the first noiad &nishing the last noise

(B, T =1.8,B,T = 0.65).PMD=40ps, PDL=1dB, CD=20, for (a) RCP
input state of polarization, (b) LCP input statgofarization .

4- Conclusion

We quantitatively showed that the probability dgn&inction of the output

noise current in the fibre communication networkteyns has a polarization
dependent even with considering polarization madpeision, polarization

dependent loss, chromatic dispersion.
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Abstract

The aim of this study was isolation of indoor aindji in Tummina village
and Misurata downtown homes. Forty samples werentdkom kitchens
and bathrooms, during winter and summer season2. 2@irect isolation
technique was applied with exposed for an hour aap€k’'s agar media.
The isolated fungal genera werlternaria, Aspergillus, Cladosporium,
Ulocladium, Stemphyllium, Penicillium, Mucor, Fugan, Trichoderma.
Botrytis and RhyzopusA total of 1192 and 1801 colonies of 11 genera of
fungi were identified at winter and summer respety. The most common
fungi isolated were Aspergillus, Alternaria, Penicillium, Fusarium,
Stemphillium, Ulocladium andCladosporiumwvhile, Mucor, Botrytis,
Rhizopuandlrichodermahowed the least frequencies among the isolated
fungi. The results also indicated the differencesveen fungus, abundances
of fungi and seasonality of air spores betweenhkibs and baths of
Tummina and Downtown during the summer and windasens. The public
health importance of the isolated fungi and hygieneasures for protection
from indoor air fungal pollution were discussed.
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Trichoderma Botrytis;RhiyzopusFungi.

Introduction

Environmental pollution is one of the most impottasues in the world
today. Environmental pollution, including outdoardaindoor pollution, was
known for many decades. Environmental pollutioriudes the pollution of
ambient air; water; soil; housing; wastes and ffects of ionizing and non-
lonizing radiation. Health can be negatively aféectby all types of
environmental pollution. The outdoor and the ind@mvironments are
linked. Man spends around 85 - 90% of a day indbbere are category of
population like infants and young children, eldepople, sick people and
convalescent which spend 100% of a day time indddre indoor
environment has several aspects that are of impmetaOne aspect is linked
to the chemical pollution of the indoor air. Fungahtamination has been
known in the etiology of respiratory allergic disea. This contamination
often contributes to building-related diseasesluniag both infections and
hypersensivity diseases, such as allergic, in @dhditacute toxicosis and
cancer have been attributed to respiratory exposuraycotoxins ( Khan
and Karuppayil, 2012 ).

Vulnerable groups are represented by children,qaegwomen, and elderly
persons over 65 years of age, persons sufferincgasttima or other
respiratory diseases and persons suffering frondiamaascular diseases.
Immunodeficiency may render people more vulneraéspecially for

biologic pollutants (Sher, 2007). In the indoor eonment there are various
sources of pollutants like: heating and cooking liappes, open fires,
building and insulation materials, furniture, falsriand furnishings, glue,
cleaning products and other consumer products iddarr2002).

A lot of diseases can originate in the indoor emwment. Environmental
immunologic diseases are both allergic and noneatie(Ledford, 2002).

Moreover in the past years an increasing incidericeensitization to fungi

has been reported (Sharma and Patil, 2012). Ingio@uality has become
an important health concern and susceptible persaws a high chance of
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response to minute concentration of an allergernies@lallergens (Ellis and
Ellis, 1985) Considering the fact that an allerggaction may occurred
indoor could create health risk for atopic indivatki occupying such a
building. Although there are several reports onghesence of fungi in the
air of some cities (Barnett, 1960) there is not apgcial focus on home
environment for airborne fungi.

This study aimed to identify fungi indoor air Tummai and Misurata
downtown homes , Libya, in order to determine taegtl pollution that
causes Sick Building Syndrome (SBS) for the accaomipg sickness
symptoms.

Materials and Methods

Site description: TumminaVillage and downtown hormédMisurata were

chosen to collect samples during the summer andtewilseasons.
Temperature in the summer is hot rangedfrom 331G,4n winter, usually

temperature rangedfrom 16 to'@5while air relativehumidity ismoderate
(55-65%).

Samples collection, isolation and identification offungal species:The
airborne fungal spores were collected by sedimemahethod,according to
Polish Standards (1989)during the summer and wa#ason in year 2012.
Forty’'s samples were collected from baths and kishof Tummina and
downtown homes. Opened peteridishs plate contaiflotato Dextrose
Agar (PDA) with Penicillin and streptomycin sulpbatvere add to the
media in order to inhibit the growth of bacteridelplates were incubated at
27-30°C for 7days. Fungi were identified up to tfenus level. The fungi
were identified by mycological techniques basednugmeir morphology
according to (Moubasher, 1993, Ellis and Ellis 83;9Barnett, 1960 and
Rapper and Fennell, 1956).

Results

The fungal genera identified from Tummina village aisurata downtown
homes —Libya by using direct isolation techniqueribg the investigation
1192 and 1801 colonies with 11 genera of fungi widentified during
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winter and summer respectively. The most commorgifisolated were
Aspergillus, Alternaria Penicillium, Botrytis, Cladosporium, Fusarium,
Mucor, Penicillium, Rhizopus, Stemphylliufrichodermand Ulocladium
Both Botrytis and Trichodermashowed the least frequencies among the
isolated fungi from baths where&hizopuandlrichodermavere the least
among the isolated fungi from kitchens.

The total number of frequently isolated Fungi wallected as well as the
total of isolates in both baths and kitchens of Tina and downtown
homes-Misurata. It was divided by calculating threrage of frequencythen
distributed to four categories as follow (Tablesnt 2):

| (> 10%), Il (7-10%), Il (4-7%) and IV (< 4%)

From the date presented in Tables(1 and 2) it aasdenthat: The most
frequently isolated fungal genera in baths and H€is of Tummina and
Downtown homes arfespergillus Alternaria, Penicillium and
Cladosporium

The total number of isolatedfungi collected fromhsa(1065) and kitchens
(895) of Downtown homes werein general higher thlaea number of
isolated generacollected from baths (533) and &rsh(479) of Tummina
homes.
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Figure (1) the average number of some fungi spesiéound in Baths of
Tummina and downTown during summer and winter

The total number of colonies collected from bat®6) and kitchens (1105)
of Tummina and downtown homes during the summesmseaere higher
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compared to the number of isolated colonies catéétom baths (336) and
kitchens (856) of Tummina and downtown during theter season (Fig. 1).

Table (1) :The frequency of fungal genera isolatedrom bathsof Tummina and
Misurata downtown homes

Number of isolated fungi
Baths (%)
Isolated Means Group
fungi genera Tummina Downtown %
Summer Winter Summe Winter|
Alternaria 49 31 59 39 178 |
(12.3)% (19.9)% (9.2)% (9.2)% (12.7)%
Aspergillus 92 53 176 75 396 |
(23.2)% | (34.00% | (27.5)% | (17.6)% (25.6)%
Botrytis 2 0 3 0 > v
(1.5)% (0.0)% (0.5)% (0)% (2.7)%
Cladosporiu 28 14 146 129 317 |
m (7.1)% (5.1)% (22.8)% (30)% (16.3)%
Fusarium 22 13 30 21 86 11
(5.5)% (2.6)% (4.7)% (4.9)% (5.9)%
Mucor 19 0 11 5 35 IV
(4.8)% (0)% (1.7)% (1.2)% (1.9)%
Penicillum 116 15 133 98 362 |
(29.2)% (9.6)% (20.8)% | (23.0)% (20.7)%
Rhizopus 11 4 26 18 59 AV
(2.8)% (2.6)% (4.1)% (4.2)% (3.4)%
Stemphyllium| .24 ! 9 11 51 W,
(6.0)% (4.5)% (1.4)% (2.6)% (3.6)%
Trichoderma 13 0 27 17 57 \V/
(3.3)% (0)% (4.2)% (4)% (2.9)%
Ulocladium 17 11 19 13 40 "
(4.3)% (7.1)% (3.0)% (3.1 (4.3)%
Sum of total
isolates of | 547 156 639 426
each seasons
Sum of total
of isolates in 533 1065
each place
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:

Total numbe r of isolated fungi

Tummina Down T. Tummina Down T.

Winter Summer

Sampling seasons and location

Figure (2 ) the average number of some fungi species found in kitchens of
Tummina and Downtown during summer and winter

Depending upon their frequency of appearance aedntmber in the
sample genera were grouped as “major componentsdf ‘&ninor
components”. Major component include most frequyeaticountered genera
as Aspergillus (25.6%); Penicillum (20.7%)Cladosporiunl6.3%)
andAlternaria(12.7%) whereas Mainer component include most &aty
encountered genera li8emphylliur(8.9%)Rhizopué3.4%).Trichodermd
2.9%), Botrytis (2.7%) antMucor (1.9%) were isolate from baths of
Tummina and Misurata downtown homes. For kitchetit&® major
component wereAspergillug30.7%)Penicillum(22.0%)Alternaria (14.6)
andCladosporium  (10.6) while the miner components
werd~usariun(3.9%)Rhizopus
(3.6%),Trichodermd3.1%)Ulocladiun(2.9%)andBotrytis (0.5%).
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Table (2): The frequency of fungal genera isolatetom Kitchensof
Tummina and Misurata 000d1lowntown homes

Number of isolated fungi
Kitchens (%)
Isolated Means Group
fungi genera Tummina Down town
Summer | Winter Summer Winter
Alternaria 48 38 52 43 143 |
(16.1)% | (21.1%) | (11.2)% (10)% (14.6)%
Asperaillus 83 68 113 142 338 |
sperg (27.8)% | (37.8%) | (24.2)% | (33.00% | (30.7)%
: 2 3 4 2 11

Borylis |\ 0.a)% | (1.7%) | (0.9% | (05)% | (0.9)% v

Cladosporium 16 9 ’8 66 169 I
(5.4)% (5%) (16.7)% (15.3)% | (10.6)%

Fusarium 12 9 24 ! 52 v
(4.0)% (5%) (5.2)% (1.6)% (3.9)%

Mucor 7 3 12 8 30 I\
(2.3)% | (1.7%) (2.6)% (1.9)% (2.1)%

Penicillum 76 28 109 101 314 |
(25.4)% | (15.6)% | (23.4)% | (23.5)% | (22.00%

Rhizopus 9 0 29 23 61 v
P (3.0)% (0%) (6.2)% (5.3)% (3.6)%

Stemphyllium | .18 16 14 19 67 I
phy (6.0)% (8.9%) (3.0)% (4.4)% (5.6)%

. 15 0 18 15 48
Trichoderma | 5'ov0r | (0%) | (3.9)% | (35)% | (B.1)% v
Ulocladium 13 6 13 4 36 \Y

(4.3)% (3.3%) (2.8)% (0.9Y% (2.9)%
Sum of total
isolates of | 5qq 180 466 430
each season
Sum of total
of isolates in 479
each place

| (> 10%), Il (7-10%), Il (4-7%) and IV (< 4%)

The percentage of various components in baths #&odeks of Tummina
and downtown homes, during winter and summer ssasoa presented in
(Fig. 3 and 4. According to the result illustrated iRig.(3)Ulocladium,
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Mucor and Aspergillusvere the most abundant isolated fungal that
constituted 30%, 23% and 18% (respectively) of tihtal fungal isolated
from Downtown baths, represented in 10 gen&kernaria was less
abundant genera compared withUlocladium it constituted
9% Stemphilliuni5%) Fusariumand Botrytis (4%)Rhizopusand Tricoderma
(3%); Penicillium(1%) showed the least frequencies among the isblate
fungi. Cladosporiunf0%) were not recoded among the fungi isolated. For
fungi isolated from Tummina batAspergillusandAlternaria were the most
abundant isolated fungi which constituted 34%, 2086d 10%
respectivelyPenicillium (10%), Botrytis (9%), Fusarium (8%) Ulocladium
(7%), were less frequent, while genera @&ladosporium (5%),
Stemphilliun@%) andRhizopu&3%) showed the least frequencies among
the isolated fungi that represented in 9 generaenus of Mucor (0%)
andTricodermg0%) were not recoded among the fungi isolated.

Tummina Downtown

Stemphyllium 7%
4%

Rhizopus -\

3%\!__,,. <

Penicillum
10%

Fig. (3) Frequency and percentage of fungal isolagecollected from
Baths of Tummina and downtown during winter seasonFrequency
expressed as: | (> 10%), Il (7-10%), Il (4-7%) andlV (< 4%)

Data in Fig. (4) showed that Aspergillus (38%), Alternaria(21%)
andPenicillium (15%) recorded the highest percentages amongstiated
fungi while Stemphillium (9%) was less frequent compared with
Aspergillus.Stemphillium  (4%);Fusarium and Cladosporium



The ' Symp. on the Theories and Applications of Basit Biosciences 43

(5%) Ulocladium (3%), Botrytis and Mucor (2%) showed the least
frequencies among the total fungal isolated, fromwBtown Kitchens,
represented in 10 genefhizopusandTricodermaenus were not recorded
among the fungi isolated.Data represented in Bigillistrated that,
Aspergillug33%), Alternaria (24%) and&ladosporium (15%) were the
most abundant and they had record high percentagagthe total fungal
isolated, from Tummina Kitchens, represented ireBega AlternariaGenus
of was less frequent. it constituted about 1MRhizopu%)Tricoderma
and Stemphilliurf%) FusariumandMucorn2%) andJlocladiun(1%) were
the least abundant amongthe fungi isolated. GewoéBatrytisvas not
record.

Ulocladium Tummina Downtown
1%

Fig. (4) Frequency and percentage of fungal isoladecollected from
kitchens of Tummina and downtown during winter seasen. Frequency
expressed as: | (> 10%), Il (7-10%), Il (4-7%) andlV (< 4%)

Results inFig.(5)showed that frequencies of fungi in baths of Tunarand
Downtown homes during the summerrepresented in denera.
ThereforeAspergillus(28%), Cladosporium(23%) Penicillium (21%) were
the most abundant fungi whereadternaria (9%), Fusarium (5%),
Rhizopuand Tricoderma (4%), Ulocladium (3%), Mucorn(2%) and
Stemphillium (1%) were less frequent genera isolated from &iesh of
Downtown, represented in 10 genera . GenuBaifytisvas not recoded
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among the isolated fungi. Fungi isolated from Tummni bath,
Penicillium(29%), Aspergillus(23%), andAlternaria (12%) were the most
abundant isolated fungi, whisemphilliunand=usarium(6%), Mucor (5%)
Ulocladium (4%), Rhizopus, Tricoderm#&3%) andBotrytis (2%) were the
least frequencies among the fungi isolated from fuma kitchens.

Tu ina
iy Downtown

Trichoderma
Trichoderma 4%, 4% Ulocladium
o

Alternaria
9%

Stemphyllium
6%
Rhizopus
o

Fig. (5) Frequency and percentage of fungal isoladecollected from
baths of Tummina and downtown during summer seasorkrequency
expressed as: | (> 10%), 1l (7-10%), Il (4-7%) andlV (< 4%)

Data shown inFig. ( 6 ) illustrated frequencies of fungi isolate from
Downtown and Tummina kitchens, represented in l1heg®e during
summer seasons. For downtown home, the most fesngenera were
Aspergillus, Mucor , Alternariand Botrytiswere the most abundant genera.
They constituted 24, 23, 17 and 11% respectivéliocladium (6%);
Rhizopu&%); Stemphilliund%); Cladosporium, Penicilliuand-usarium
(3%) andTricoderma (1%) were the least frequencies among the fungi
isolated. In the kitches of Tummina, the most alaumdgenera were
Aspergillus, Penicillium, CladosporiumandAlternariawere the most
abundant genera. Th@&ptrytis constituted 24, 23, 17 and 11% respectively.
Rhizopu&%);Fusarium (5%); Tricoderma (4%) Ulocladium, Mucorand
Stemphillium(3%) andBotrytis (1%) were the least frequencies among the
fungi isolated. In the kitchens of Tummina, the traisundant genera were
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Aspergillus, PenicilliumandAlternaria they constituted (28%), (26%) and
(16%) among the isolated fungi whi&temphilliung6%), Tricodermaand
Cladosporiunts%); Fusarium andUlocladium (4%), Rhizopus (3%),
Mucorn(2%) and Botrytis (1%) shown the least frequencies among the
isolated fungi that represented in 11 genera.

Ulocladium T . Ulocladium i .
mnnina 1 Downtown
Trichoderma 4% Trchoderma 3%
0,

4%

Stemphyllium
Stemphyllium %
6%
. Rhizopus |
Rhizopu! 6% 4

3% £

» Botrytis
0,

Fusarium  Cladosporium Bolh;/zus 5%

4% 5%

Fig. (6) Frequency and percentage of fungal isoladerom kitchens of
Tummina and downtown during Summer season. Frequerycexpressed
as: | (> 10%), Il (7-10%), Il (4-7%) and IV (< 4%)

Discussion

Results of this study showed thaspergilluswas the most common fungi
recovered in Kitchens and bath, the result asgmeement with ( Unktal.,
2003 and Dharmage al, 2002), of Downtown and Tommina during
summer and winter seasomsspergillusvas the common fungi probably
due to their thermo tolerant ability (Hedawa#l., 2005). Infections by
Aspergillusspecies can occur, especially when exposed todugh, lead to
asthma, allergy or hypersensitivity pneumonitis. fedtion by
Hypersensitivity pneumonitis, a particular form gfanulomatous lung
disease, is a syndrome caused by inhalation o€ laogcentrations of dust
containing organic material including fungal speres generally an
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occupational hazard in agriculture, but has begrorted in individuals
exposed in the home (Flanniganal, 1991).

According to the results of  this study, Alternaria,
PenicilliumandCladosporium represented in baths of Tummina and
Downtown homes and also classified as the majonpomentwhile in
kitchens of Tummina and Downtown homes, the mammmonents of
frequently encountered genera Aspergillus, Alternariaand Penicillium.
Distribution and abundenss of fungi in differentagd in the house
controlledby moisture, nutrients and temperatureicivhare the most
important factors that influence the growth of fun@Rajasekar and
Balasubramanian, 2011). The requirement for mastmd temperature
depends on the fungal genus or species. Therefabendances of
PencilliumandCladosporiumin the bath and the abundanceAdternaria in
kitchen is probably due to the moisture and tenmtpesafactors. itis well
known that spores of species @fadosporium, Alternaria andPencillium
can cause health problems.

Alternaria spp.it is known to be allergenic and can causestsgmsitivity
pneumonitis. It may also cause nasal and subanianenfections
(Reineriat al, 1998)

Pencillium is toxigenic fungihave been isolated from bathd &ichens.
Research reported by Gottschadk al, ( 2008) and Bonetth al, (
2010)Pencilliumspp. are toxigenic fungi have been isolated fbanding
materials and air samples in buildings with moistyroblems, where
theresidents have suffered from nonspecific symptpassibly related to
mycotoxin production, such as cough, irritation yef® skin, respiratory
tract, joint ache, headache and fatigue.

Mucor found in kitchens and baths, is fast growrparfunistic and is
considered a mild allergen.

The result of the study indicated that the higmeshber of fungi was found
in baths followed by kitchens. Also, the numberfafigi wasin densely
populated area (downtown homes)than in less pagmlilatea, this result an
agreement with Gashgariand Soadi(2006)and BokhadyParverg (1995),
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suggesting that the modern building system, uscathmon in downtown,
promote fungi growth due to provide desired temjueeaand utilizing air
conditioner instead of neutral ventilation whiclcearage fungi growth.

Data presented in this study revealed that, frecypuehfungi were higher in
the summer season than in the winter. Also dultiregsummer season,data
of this study clarified that, variation of fungenera were higher in
kitchens and baths of Downtown and Tommina (11 @ogénera were
represented) compared to the number of generastilated from downtown
and Tummina baths during summer (the number oEsgmted genera were
10 and 9)of fungi suggesting that human activityl demperature may
influence on frequencies of fungi during the vyeédr.is clear from
theliterature that the ecology of an area, the alicfactors, the vegetation
and the microclimate (s) aswell as human activilesy have a major
influenceon seasonality of air-spora (Hedastadi., 2005).

Conclusiont indoor air fungal pollution in baths and kitchesfsTummina

and downtown home — Misruata are varied in fungiugecomposition,
abundance and seasonal fluctuatittygiene measures suchas hand

washing, surface cleaning, using disposable papeels must be applied
for protection from fungal pollution in Misurata

References

1. Barnett, H.L.( 1960):llustredGenera Of Imperfech§iBurgess
Publishing Company, USA.

2. Bokhary, H.A and Parvez S (1995): Fungi Inhabitiktpusehold
Environments in Riyadh, Saudi Araldycopathologia. 130(2):79-87.

3. Bonetta, S.; Bonetta, S.; Mosso S.; Sampo, S.Gardaro, E. (2010):
Assessment of microbiological indoor air quality am Italian office
building equipped with an HVAC system. Environ.MbnAssess.
161:473-483.

4. Dharmage, S.; Bailey M.; Raven, J;Abeyawickramaabd Guest, D.
(2002): Mouldy House Influence Symptoms of Asthmaaghg Atopic
Individual. Clinical andExperimentalAllergy. 32 (5) 714-20.



48 Indoor Air Fungal Pollution in Misurata Homesbya

5. Ellis, M.B., Ellis P.J., 1985 - Microfungi on langlants, Macmillan
Publishing Company,
USA.

6. Flannigan, B; McCabe E.M.andMcGarry, F. (1991): eAdienic and
toxigenic micro-organisms in housexurnal of Applied Bacteriology
Symposium Supplement70:61S-73S.

7. Gashgari,R. and Soadi, K. (2006): Studies on FuriR@lution on
Houses Walls and their Enzymes Activities in Jeddéimgdom of
Soudi Arabiamerican- Eurasian J. Agric. And Environ. Sci., 1(3):
260-2

8. Gottschalk, C.; Bauer, J.and Meyer, K.( 2008): Deten of
Satratoxinand Hin Indoor Air from Water-Damaged [Bung.
Mycopathologia. 166 (2), 103-107

9. Harrison, P.T.C. (2002), Indoor air quality guidels. Occupational
and Environmental Medicine, Vol.; 59, pp.73 -74.

10.Hedayati, M.;Mayhai, S.;Aghili, R. and Coharimoghad K. (2005 ):
Airborne fungi in indoor and outdoor of asthmatatipnts home living
ih the city of sari.Brief communication, Iran J Allergy Asthma
Immunol. 4 (4): 189-191.

11.Khan, H. A. and Karuppayil, S. M. (2012):Fungallpgtion of indoor
environments and its managemer8audi Journal of Biological
Sciences .19, 405-426

12.Ledford, K. D. (2002): Building Related iliness Yfadealth and How it
Relates to your Indoor environmerre Air Control Services, vol. 2,
Issue 50.

13.Moubasher, A. H.(1993): Soil Fungi in Qatar andeotArab Countries.
Doha University of QataiCenter for Scientific and Applied Research,
566p..

14.Polish Standard&l989): PN-89/Z-04111/03 [Polska Norma PN-89/Z-
04111/03].Protection of air cleanness. Microbiological study.
Enumeration of microscopic fungi in atmospheric air(emission)
during samples collection by impact and sedimentain methods, (in
Polish).



The £'Symp. on the Theories and Applications of Basit Biosciences 49

15.Rajasekar, A. and Balasubramanian, R.( 2011): Assest of airborne
bacteria and fungi in food courtBuilding and Environment. 46 (10),
2081-2087.

16.Rapper, K.D. and Fennell, D.l. (1956): The genupéhgillus. William
and Wilkins, Blatimore, USA.
17.Reineria Diaz, M.; Iglesias, |. andJato, V1948 ). Seasonal

Variation of Airborne Fungal Spore Concentratiomsa Vineyard of
North-West SpainAerobiologia, 14, 221-227.

18.Sharma, P. and Patil, M. S. (2012): Investigatudrnthe Allergenic
Significance of the Borne

19. Air Fungi. International Journal Of Pharmacy&Teclogy(IJPT ). Vol.
(2), 4469-4476

20.Sher(2007): Preliminary Report on Risk Assessmentiraloor Air
Quiality. Scientific Committee on Health and Environmental Risks.

21.Unlu, M.;Ergin, C.;Cirit, M.;SahinN.andAkkaya, A2@03): Molds in
the Home of Asthmatic Patients in Ispartasian Pac. J Allergy
|mmunol. 21(1): 21-4.



50 Indoor Air Fungal Pollution in Misurata Homesbya

Lol 250 e Aita B 1 ggd) il shady 1Y) s gl

12\1@139\ Cﬁ

PRV PRTY

Jaal) Leallae

sadlal

A pae Ade Gigng A o RN o) sl kil Jhe G Al all s3a (e Cargll
2012 apall slidll lad ol (clalaal) s sldaall (e die () s )l Cizan

L obal i AR el sl Aol sadd GLLY) (a et Ldball Ja) A diila
Aspergillus, Alternaria, Penicillium, Fusarium,adull & ldll gl g¥) &l e
Stemphillium Ulocladium, Stemphyllium, Penicilliutducor, Fusarium,
JAA 1801 51128 sene (= pein 11 <= Trichoderma. BotrytimndRhyzopus
sl e Caall ol L

Aspergillus, Alternaria, Penicilliumzi& cije iy le gt iyl <)
Fusarium, Stemphillium, Ulocladiumand <t kil clas Liv Cladosporium
g5 On ClEEAY) SN & &lal A heal) aly pladl o sy i) B Cladosporiu
Ande Jangy Ak Clalaa g ilae (0 JS (8 6l sed) il a angay Lkl 385 (il yhadll

S 5 Cipall ) g 5L 45 yucne

s 5ad) (s il sl Fra Alaall 458 ) Lnall cile) Y s Aalall daall dpea] Ad8lia o
Sl

SRl el i 5 il bl Jie e sell sl rualiva) LIS

Microbiology Department, Faculty of Science, Migariniversity, Libya



The 1* Symposium on the Theories and .
Applications of Basic and Biosciences I% 4
Organized by the Bioresearch and Consultancies - 3
Misurata University :

Assessment obioactive ingredient of five brands of
Aspirin tablets
In some pharmacies in Libya

Ismail M. Awhedat
Fathi A. Smida

Ashok Kumar

Abstract
Acetyl-salicylic-acid is the bio-active ingredientof Aspirin. Active
ingredient of five brand®f Aspirin was assessethy usingback titration
method.The values for the content showed that Brands 8lar@ 05 had
106%, 104% and 101%, respectively, compithin specifiedrangeof 90%
to 110% asstated in USandardhowever,Brand 02andBrand04 showed
values 86.66% and 120%, respectively, which did meet with the USP
standard limit hence both Brands are rejected asgéng and not
recommended for these llin-Pharmacy Stores andnused practice as per
USP standard limit.

Keywords: Aspirin, bioactive ingredient, assay, back titat method,
United States Pharmacopeia(USP).
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INTRODUCTION

Aspirin (2-acetoxybenzoic acid) is acetylsalicybecid (ASA), a non-
steroidalanti-inflammatorydrugthatisaderivativedfsdicacid [1-3].1tis
oneofthemostwidelyusedandprescribedanalgesic,aatipgndanti-
inflammatory agents [4].Because of its ability indirreversibly to blood
platelets and inhibit platelet aggregation, aspsinised prophylactically to
prevent thromboembolic diseases [1-3].

In spite of drug side effects, aspirin is widelyedsfor its multipurpose
applications, a number of modifications have beami@d out to overcome
this problem [3]. Aspirin was introduced into made& by dresser in 1899. It
IS prepared by treating S.A (salicylic acid) wittetic anhydride [1]. Most
aspirin tablets contain a small amount of bindeictviis chemically inactive
and was intentionally added by the manufacturdritbypresence means that
aspirin tablets do not have 100% purity. Moreoweojsture can hydrolyze
acetylsalicylic acid, thus, aspirin which is nopkery could be hydrolysis
resulting in decomposition. Acetic acid and salcycid is the hydrolysis
product formed by the reaction of water with gisetlicylic acid [1]:

0
0
dOH H,0 @OH . )J\OH
0 OH
o)\

Aspirin Salicylic acid Acetic acid

The hydrolysis of aspirin involves the cleavageaafovalent bond between
a carbon atom and oxygen atom. These reactiondlysheappen in the
presence of water but happen much faster whenrethacid or an alkali is
present. Acids, alkalis and certain enzymes, whiehcapable of supplying
the hydrogen or hydroxyl ions to the reaction nm&ucatalyze this
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hydrolysis. The alkaline hydrolysis of ester igwersible whereas the acid
hydrolysis is reversible [4]. Salicylic acid and #he salicylates cause
severe toxicity. Aspirin is weak acid and aspiwithout other acidic
Impurities can be titrated directly by using a basd purity of aspir in can
be determined in easiest way. However, there eaigisssibility of presence
of some acid impurities due to hydrolysis of aspas shown in reaction on
contact with the atmospheric moisture in impropackaged tablets or due
to other factors and the direct titration methogegi incorrect acid-base
neutralization results i.e. purity results of agptablets. Therefore, in the
present study, the assessment of bioactive ingredfehe Aspirin tablets of
different brand collected from reputed pharmacyes®f Libyan cities was
done by using ‘back titration method’ instead ofingsdirect titration
method and the results were compared with the atdrdnits as stated in
literature.

MATERIALSAND METHODS

Five brands of Aspirin tablets of following acelisylic strengths were
obtained from local renowned pharmacy stores d@e#land Alkhoms cities

of Libya.

BrandO1: Strength1l00mg Brand02: Strength75mg Brand03:

Strength100m@rand04: Strength100mg

All chemicals are used of AR grades for the prepamaof 0.1M Sodium

hydroxide, Ethanol,0.1M Hydrochloric acid, Phenal@iein Indicator. DI-

water was used for the preparation no fall reagamd drugs solutions.
Standard glass wares used are Beakers (50mI-25@ulgtte (50ml),

Funnels, Test tubes, Pipettes (1ml-25ml),Clamps Mehsuring cylinder,
Stirring rod and Erlenmeyer flasks, Water-bath.

Back titration method [5] was used for the assessimiebioactive in gradient
l.e. acetylsalicylic acid content of each brandh\spirin. Mass off our tablets
of each brand of aspirin recorded and preparedeaffowder of each brand of
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tablets separately by using a mortar and pestle. Waighed amount of
powdered samples transferred in al25 ml Erlenmégesk and a 10ml of
ethanol is added and stirred followed by additib@%mI of water to dissolve
the powder substance. Three drops of phenolphthaidicator is added in
flask solution and mixed well. This solution wasatied with slow addition of
0.1M Na OH filled in burette till the appearance lajht pink color
(endpoint)of the solution. The same quantity of irasppowder was
hydrolyzed with the two times volume of the Na Oskd in first titration
plus as per required extra volume of Na OH to ceteplhydrolysis of
remaining acetyl salicylic acid content, if remanéorlOmin at 50-55C.
The excess amount of Na OH is determined by béweitidin with 0.1M HCI.
The used volume of Na OH in hydrolysis was caledaind recorded. The
results were recorded in triplicate for each brahaspirin

RESULTSANDDISCUSSION

The results of all five brands of aspirin are givéelow: Data:
ASPIRINBRANDO1

Tablets Mass of four tablets before grinding: 0.52¢g
Mass of the powdered tablets usedforanalysis:0.1&geach trial.

Total Volume of Na OH used in titration during hgtsis (average of three
trials):16.0ml(0.0016M)

Total volume of H Cl is used in back titration (esge of three trials):10.1
ml(0.00101M)

Number of moles of Na OH used in hydrolysis ofwaingredient=

Number of moles of acetyl salicylic acid (C9H804)tralized=0.00059M

Amount of Active Ingredient found in Product Tested= 0.00059x180.16 g=
0.106g=106mg
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Amount of Active I ngredient given on label of packing: 100mg

Differencein purity: + 6%

Data: ASPIRINBRANDO2

Tablets Mass off our tablets before grinding: 056

Mass of the powdered tablets used for analysisgdfddeach trial

Total Volume of Na OH used in titration during hgtirsis (average of three

trials): 17.2 ml(0.00172M)

Total volume of HCI is used in back titration (aage of three trials):13.6
ml (0.00136M). Effective volume of Na OH used indhglysis of active
ingredient = Number of moles Acetyl salicylic aciC9H804)

neturalized=0.00036M

Amount of Active Ingredient found in Product Tested= 0.00036x180.16 g=
0.065g= 65mg

Amount of Active Ingredient given on label of packing:75 mg

Differencein purity: -13.3%.

Data: ASPIRINBRANDOS3

Tablets Mass off our tablets before grinding: 0.52g

Mass of the powdered tablets used for analysisgfdi3each trial

Total Volume of Na OH used in titration during hgtisis (average of three
trials):21.6ml(0.00216M)

Total volume of HCl is used in back titration (aage of three trials):

15.8 ml(0.00158M)
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Number of moles of Na OH used in hydrolysis of\aingredient=
Number of moles Acetyl salicylic acid(COH804)nelized =0.00058M

Amount of Active Ingredient found in Product Tested= 0.00058x180.16 g=
0.104g= 104mg

Amount of Active Ingredient given on label of packing: 100 mg
Differencein purity: + 4%.

Data: ASPIRINBRANDO4

Tablets Mass off our tablets before grinding: 0.649g

Mass of the powdered tablets used for analysisgOidibeach trial

Total Volume of NaOH used in titration during hytisis (average of three
trials):15.4ml(0.00154M)

Total volume of H Cl is used in back titration(aageofthreetrials): 8.7
ml(0.00087M)

Moles of NaOH used in hydrolysis of active ingrexie€d.00067M

Number of moles of Na OH used in hydrolysis ofaeingredient =

Number of moles Acetyl salicylic acid(COH804)nelized =0.00067M

Amount of Active Ingredient found in Product Tested= 0.00067x180.16 g=
0.120g=120mg.

Amount of Active Ingredient given on label of packing : 100mg
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Differencein purity: +20%.

Data: ASPIRINBRANDOS

Tablets Mass of three tablets beforegrinding:0.76g

Mass of the powdered tablets usedforanalysis:0.®geach trial

Total Volume of Na O H used in titration during mgtysis (average of
three trials):21.2ml(0.00212M)

Total volume of HCI is used in back titration (aage of three trials):15.6
ml(0.00156M).

Number of moles of NaOH used in hydrolysis of aeingredient =
Number of moles Acetylsalicylic acid gE1804) neutralized=0.00056M

Amount of Active Ingredient found in Product Tested= 0.00056x180.16 g=
0.101g= 101mg

Amount of Active Ingredient given on label of packing=100mg
Differencein purity:+1%
The comparative chart of estimated amount of bisaagredient found in

different commercial brands of aspirin of local yam markets is given in
Tablel.
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Tablel:Comparative results of amount of active ingedient found in different

commercial brands of Aspirin:

AspirinBrand Amountofactive ingredient Difference
Labelled (mg) Found %Purity

1.BrandO1 100 106 +06.00
2.Brand02 75 65 -13.34*
3.Brand03 100 104 +04.00
4.Brand04 100 120 +20.00*
5.Brand05 100 101 +01.00

*failed in test and rejected as per USP standardmhnit.

Libya with many developing countries suffers froime tack of documented
national drug policy which makes many problems uigio the health
Tunisia and Algeria, on the west, Niger and Chadlensouth Sudan and
Egypt on the east. All borders reopened roundirg ¢buntry so the
problem of fake/counterfeit drugs increasing. Theaobem of

fake/counterfeit medicines was first addressedhatimnternational level in
1985's. It has been introduced into the Libyanivaie market at the
beginningofyear2003thenitbecomesabigissue,thegit@t this problem has

come on scene, during that time many item so meekcivere introduced
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illegally, and samples of such medicines were notested by the
Pharmaceutical control laboratories, and work spraahe black market in
this field which is well known as very sensitivelfl. The present study was
under taken with view to test different aspirirats available in reputed
Libyan pharmacy store to check their bioactive aafjent sand to know

whether their purity is under limit of Internatidrstandards [6,7].

ActiveingredientofAspirintabletsisacetylsalicylicgdI hequantity of acetyl-
salicylic acid could determine the purity of theiam by a simple titration
of the commercial available different brandsaspirin tablets sample with
sodium hydroxide. However, if acid impurities anegent, titration of the
aspirin will neutralize not only the acetyl salicylacid but the acid
impurities as well. The titration of anim pure sdenpf aspirin will yield

the conjugate bases acetate on, salicylateion,aaptlyl salicylateion. Of
these, only the acetyl salicylateionis an estewilt react with additional

base reasonably rapidly at elevated temperaturestidh situation, a‘back

Titration method’ [5]gives correct estimation of ety salicylic acid

content, the bio active ingredient of aspirin t&hlén this method, measured
amount of the reagent, which would normally betitrant, is added to the-
analyte samples othere is aslight excess of reggesént. After this reagent
reacts completely with the analyte ,the amount wfess (un-reacted)

reagentis determined by titration within other gtanal solution.

The results indicated tha Aspirin Brands 01,03 @hdad 106%,104% and
101%,respectively,bio active ingredient which coynpVithin specified
range of 90% to 110% asperstated in USP standardopgever, Brand 02
and Brand 04 showed values 86.66% and 120%, resplgcivhich did not

meet with the USP standard limit and showed dicpmt decrease or
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increase amount of active ingredient as noted aibell on the shield
packing. There appeared no finding of salicylicdaand other degradable
products of aspirin in each case of Aspirin brahdaoncludes that Brand
02andBrandO4arenotwellsuits and recommended tatrépe the sell in
Pharmacy Stores. It is also recommended that ‘Quebntrol tests’ for
drugs must be continued after being dispensed o piarmacies for
marketing [6,7].
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Mixing of Flows Within Individual Cells

Fatma A. Zaggout'

Abstract

We have investigated the transport of the scalarge—scale fields, and the
approximation of transferring heat across the baued in square cells.

Within individual cells, in large—scale fields, rotesults reveal that the
transport of the scalar is completely controlledthg flux of heat through
the boundaries.

Keywords : Heat Flux , transport of scalar.

1- Introduction

Modern steps in the understanding of the passiaaistransport recently
have been made by Labedev & Turitsyn (2004), Sal&éataynes (2007)
and Chernykh & Lebeder (2008).

These authors made the key observation that neamm slip boundaries
the effective time scale of mixing becomes verygland the resulting
boundary layer can control the mixing of passivalacby acting as a
reservoir, slowly releasing the scalar into the dyaof the flow, where
mixing occurs more rapidly.

However, the recent numerical work of EI Omari & IGuer (2010)
considers decay of temperature within a two- rocimgi device under
various protocols for rotating the rods. In theuwdy, El Omari & Le Guer

Department Mathematics, Faculty of Science, Misuraniversity, P O Box 2478,
Misureata, Liby&mail: fzaggout@yahoo.com
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identified that the heat transfer is controlledtbg boundary layers on the
no - slip boundaries .

The Aim:

In this project, with Dirichlet condition(c =0) our interest is in

understanding how much heat can be transferredelestvithe cells of the
flow in the presence of the no-slip=H0) boundaries.

Specifically, we aim to establish links between teeay rate of the flow
with Dirichlet (o = 0) conditions on the boundary and the transport ef th

scalar field over large scales.

2- Materials and discussions

We begin this project by considering tha@vection — diffusioequation

a—a+u.Dc7=kIZI2c7 : (1)
ot

For the concentration field(r ,t) advocatedpassively by a specified

incompressible velocity fieldu, so that O.u=0, and diffused with
diffusivity k >0; kis the diffusion coefficient.

Our starting point is to consider heat transferranany fields in periodic
flows in an infinite plane layer. In the layer thas statistically
transnationally invariant inX let us consider a square cdlof side L .
(Fig. 1)~

We use a formalism of Bloch wave numbers M and N tfee flows
considered in a square cell. Actually, we conssialar fields of the general
form.

o(r,t) =eM ™y T (DE™ M + . )

c.c denotes the complex conjugate.
with 0<M,N <1/2 . This equation gives the full scalar field whibhs

period of 271/M in X- direction and27/ N in the y - direction.
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Suppose now the scalar fietdis given by

o OeM* e (3)
Where we are takindN =0 and using (3) to give the well-mixed value in
the interior of each square, &at=Ln; L is the side of the square cell. Note

that" )" denotes the decay of the scalar in the cell amsltNe Block wave

number in y direction.
Now, considering the cells of the flow to be theiags A, Band C (Fig.

1), and denoting the value of the well-mixed scafathe cell Aby o, .

This will be the same amount for the top and bottmths, while it iso

n+1

and o, _, for the right and lift onesC and B ; respectively.

We have nowo, 0e™" e™  and letS be the total scalar in the cell.

* The axesx and y are rotated by;/4and translated tgq/2, -7/ where the
corner in this case becomesy) = (n/2-7/2)0r (x, y) = (0,0)and x*is along
the layer.

S:j odS
0

Note that for USLZIT/«/E, but we keep it to be L for the general
discussion.
In @ square cell, sayA that is seen in Fig. 1, the total scalar is gifrem
Eq. (3) by
S, = '[adx‘dy‘z L?0 ,

A

Oty

=L%0,
— I_ZeiMLne—yt
Where S, denotes the total scalar in the square A.
Subsequently,
ds i _
th — _yL2e|MLn e mn (4)

As it is denoted in [3], the average of the scékd in the boundary layer
IS given by
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__2J2 _ X dy’
o :_Uok3/4ﬂ1/4j‘+ (5)
T o My " +K

Where g, is the limiting value a@%)”“ _ o and (g, =0)on the boundary.

Eg. (5) forms the quasi-stationary distributionaf mentioned by Lebedev
& Turitsyn (2004), relevant to Dirichlet conditiomith no-slip boundaries.
This equation can be rewritten as

A C
BU -1Yn Un--l

1

>X

Figure 1. The squaresA,B and C represented the cells of the flow in an
infinite plane layer .

i:(an +Un+1j+ Zﬁ(an+l_0—an 3/4Iul/4j‘\ dy”

2 Vs 2 Lyt +K
Where adding the terrﬁ’% does not affect the behavior of the scalar.

(6)

It is important to note that in Eq. (8) — 0,,, for largey (y>0),0 - 0O,

for large—y ando=(g,+0,,)/2 when y'=0.
However, the FluxF of the heat can be defined Es:(;—tswhere Sis the

total scalar in the cell.
We have found that in the square cell, for examplethe amount of the
scalar is expressed as

S, = _[adx‘dy‘: L°0 , ) (7
A
So that, based on Eqg. (1), one can see

F:;j—tlads:j—u.DJdS+KJD‘D20dS (8)

D

Where D is the boundary. Owing to the incompressibilityttod flowu, (C.
u=0) and the divergence theorem we can rewrite Ecag8dllows:

F :jD.(—ua + kO 0 )dS
D
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= jn.(— uo + kdo)ds

C
Where ds is the arc length over the boundary C and the normal vector
to the boundary C.
This yields that the total flux across the bounekof one cell is obtained by

ds,
= -k | n.0Oods 9
o= (9)

Where C is the boundary of the square cell.
Now based on Eq. (9) and due to presence of tr&ippu = 0) boundaries,
the average Flux through the bottom side=(0) and the top sidey(=L)
boundaries can be calculated by

dxX+k | ? dx (10)
y=0 y y=mi~2
Where in each casg’ is along the layer ang'is perpendicular .
Returning to Eq. (6), we find that

05| _ 2\/5 k3/4lu1/4(0-n+12_ Un\ 1 |

F=—kjg—§;

ay\‘y\ZO_ nm )'uy‘4+k‘)":0
242 (y j”“(cf 1—0) .
= e 11) Particularlyy each
(4 : (1) "
boundary of the celA, one gets
(99 g = it 22 Y /NG, 12
kjay\dx— KL( ﬂJ(%j ( 5 j (12)

From Eq. (9), we find that the total flux across ttoundaries of the cell can
be calculated by

ddS'[n = —Keff [(Un - Jn—l)+ (Un - Jn+1)]
= —Keff[20,-0,,-0,.,
— _Keff l2 —e ML _ g JeiML e (13)

Here Keff is an effective diffusivity being defined as thexfof heat across
the boundaries divided by temperature differenakiagiven by
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Keff (k) = Lk3’4,ul’4[¥J(%) (14)

For smallM , Eq. (13) can be written as
21 2 21 2
95, _ keff|2-[1-mL MYy |- fieime M Sy fetnern
t 2! 2!
= -M *L*e™" e "keff (15)
Now, comparing Eq. (15) with Eqg. (4) leads us tondastrate that the decay

rate J in this case can be found as
y(k) OM *Keff (k) , (M =0)

3- Results:

With mixing on the advective time-scale within imdiual cells, the
transport of the scalar on large scales is comgletmntrolled by the flux of
heat across boundary layers along the cell edges.
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Effect of Oxygen Chemisorption on SE Dopant
Contrast

Fatima N. Zaggout

Abstract

The SE signal generated in the SEM is used by meses to distinguish
between differently doped semiconductor regionse DIC effect normally
causes p-doped semiconducting material to appéegrtér than n-doped in
a LVSEM and the contrast is dependent on the dagamtentration and the
surface structure . In this paper, we have studittect of oxide layer
thickness on DC. It was found that natural growrdexdoes not have the
same thickness on p and n doped regions. Furtherntoghly doped region
p" is almost covered by different oxide layer thicksiewhich causes energy
shift for the primary beam required to reversedbetrast.

Keywords: Secondary Electrons, SEM, Dopant contrast

1.Introduction

The continues reduction to feature dimensions mig@nductor structures,
along with the growth in the complexity of struasrand substrate size,
increases the need for methods capable of dirgbtreisolution observation
with sub 10 nm spatial resolution, 10% accuracy sewkitivity to dopants
over the (16 - 1% cm®range, as defined by the Semiconductor Industry
Association ( SIA)[1].

Dopant profiling can be provided by secondary etec{SE) imaging using
a scanning electron microscope(SEM). This proceduse rapid,

!Department of Physics, Faculty of Science, Misutaéversity, P O Box 2478, Misurata,
Libya
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nondestructive and has shown sensitivity in charaihg dopants over the
required range and resolution , this was first magl€hang and Nixon [2].
The contrast between the two regions is known taldygendent on the n-
type dopant concentration [3]. The dopant cont(B€l) effect could be a
useful tool for the semiconductor manufacture itigus it could be fully
understood and quantified [1]. However, the roaiseaof the effect has
been in dispute for a number of years. The mosnoffuoted theory is the
“Patch field” theory[3] which explains DC as beinlge to electrostatic
fields external to the sample. Another theory hitiées DC to the band
bending near the surface caused by the native ¢#i¢ and another that
there are differing inelastic mean free paths (IMF&r the SEs in the
differently doped semiconductors [6]. Chakk and \Hiar[7] suggested a
dynamic charging mechanism. The York group havenpted yet another
alternative theory suggesting that surface contatiwin —principally
carbon— causes a surface energy barrier similtraioof a Schottky barrier
[8-10]. Duraud et al. [11] proposed that oxygenypth a role in the DC
which was mainly due to varying thicknesses ofdkigle layer but a deeper
explanation was lacking.

In this paper a new data is presented on the efiiettte thickness of the
oxide layer on the contrast as a function of thenary beam. We then
discuss these results in the context of the M@Q&®&tre model [12].

2.Experiment

Boron patterns were diffused into a (111) silicoafev (phosphorus-doped
n-type silicon substrate) at a temperature of ~1K0The n-type substrate
was doped to a level of ~ fom® while the P regions were doped at
~10"cm® to a depth of ~@m.

The native oxide was thinned by ultrasonic cleanmdPA followed by
dipping in 10:1 HO:HF.An SEM (type Tescan, TS5136MM) was used to
image the sample at a variety of beam energies. SHM was equipped
with an Everhart-Thornley (ET) detector for the @istjon of the SE signal.
It was ensured that the sensitivity of the ET ditedid not vary between
the acquired images. The sample was then investigat the LVSEM, a
normal contrast is obtained as shown in figure (@hereby p doped
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regions appear higher SE yield compared with n dapgions. In order to
examine oxide chemisorprtion on the SE dopantbatantial oxide layer is
allowed to grow by storing the samples in air ah@pheric pressure for
several months prior to the experiments. The sasnpkre investigated in
an optical microscope to examine oxide growth eangilwrface by comparing
the obtained colours with oxide chart colours. Hezond set of SEM
images were carried out on the oxidised samples.
The DC was determined for a range of PEs for sasnpith different oxide
layer thickness. The contraGt,.,, between two regions, @nd n, in the
images was determined using the equation

Cp+/n:|p+_|n (1)
wherelp.and |, are the SE grayscales in the images (1=white shthok)

3. Results

Upon imaging the fresh clean sample at a primaey@n(PE) of (1-10)keV
it was found that thep regions have a greater SE emission than the n
regions as has been found many times before (geeel).
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Figure (1) SEM images of fresh sample at differertteam energies

After few months, the sample was cleaned in IPfastinically, then it was
dipped in HF:HO (1:6) for ~10 minutes, the n-substrate ended itip Mght
green colour while large areas of ppoks white bright as shown in
figure(2).

Figure (2). This optical image after long dipping m HF, notice the light
green substrate, ie oxide on n-type si show the samolour. However, p
doped regions appear in different colours.

According to figure (2) the oxide layer thicknessreduced on different
regions. Although oxide layer thickness on n-statstis equal and reduced
to 3000A, different p doped regions are covered with different oxidefay
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thickness. Therefore, it is expected to affect $#dyobtained from these
different areas.

Extra dipping of the sample in the HF ended up wthihned layer of oxide
showing tan n-type si, i.e oxide thickness of ~ 380While large p doped

region is covered with oxide layer of 20WQ p" doped region to the right
of metallic to very light yellow green is about T7 as indicated in figure

3).

This sample was re-imaged in the SEM at diffeféBtand the obtained
images are shown in figure (4).

Figure ( 3) These images show that oxide layer tkiness on
dopedregions is different, whereby the large areabks slightly metallic
and small regions appear in different colours indiating that oxide layer

thickness above is different.
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details

p'covered with
thin oxide

p'/n contrast
inverted at 2kV

DET: SE Dete

DATE: 0811 ] 05

200 pm

Figure (4) SE images of the sample after long dippg in HF show
normal contrast at 1keV and inverted contrast at 2leV, the different
oxide layer thickness into the p doped regions show different

brightness level.
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Figure (5) DC between the differently doped regionsersus PE.

Figure (5) indicates a shift in the electron bearargy required to invert the
contrast due to variations in the oxide layer thiess.

4.Discussion

The results shown above clearly indicate that ig/e oxide is thicker on
p" doped regions than on n-type semiconductor whictelisased for the
first time. In addition, oxide layer thickness hasnajor influence on the
DC effect. The cause for this could be due to dnagrgvithin the surface
oxide layer, although why the charging should iefice the SE emission
from one doped region more than another is unclEarthermore, the
results shed little light on the current competthgories which attempt to
explain DC.

— A look at the literature

4.1Electronic effects due to chemisorption

Chemisorption on semiconductors is known to beldifferently than on
other materials, e.g. metals[13] and the theorgmlgiag how gases adsorb
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onto semiconductors underpins much of the gas séesionology available
today. The absorptivity is controlled accordingmoether the adsorbing gas
IS an “acceptor” (i.e. accepts an electron fromdiestrate) or a “donor”(i.e.
donates an electron to the substrate) and theigof the Fermi level
within the band gap (i.e. whether the substrate-igpe or p-type). The
deposition of different materials on the surfacé ave different effects on
the band bending which has been discussed witkicdhtext of DC before
[8-10].

4. 2 The effect of MOS structure on the dopant contrast

Since the native oxide is an insulator, this coutel form MOS structure
on the surface [12].

The obtained results in this study showing that élkeles had different
thicknesses on the n- and p- type Si as estimateoh fthe optical
microscope images. This result is different froravjious result[15], where
the XPS incorporated to measure oxide layer thiskrend the adsorped
oxide layer is expected to be of the same thickn&ssaddition, the
estimated oxide thickness in this study is largantthe estimated thickness
in the previous study.

Since oxide is an insulator its thickness influendbe SE emission
(especially for thicker oxides), as has been extehsdiscussed by Cazaux
[14].

The SE emission Contrast reversals due to vargtianprimary beam
voltage can discussed according to MOS structudechiarging effects on
SE emission as shown in figure(6).

Oxide

++F+++++F - - -
Silicon Bt -

n- substrate

Figure(6) Charge distribution within MOS structure
5.Conclusions
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From the results presented here, the thicknessnobxade layer clearly
influences the DC of heavily doped semiconductdrs.addition, by
considering results from the literature it is cléaat oxygen plays a role in
DC even for very thin oxide layers. This is canupelerstood due to charge
distribution within MOS structure. The obtaineduks can be concluded as
following; the oxides had different thicknessestloa n- and p- type Si, and
the adsorbed oxide thickness on n is smaller tharatisorbed thickness on
p-type.

-If a very thin oxide layer exists(few nm), a noftroantrast is obtained( as
in a fresh doped samples without oxide coverage).

-If a thin layer of oxide is adsorped into the do@@miconductor surface,
an inverted contrast is obtained at high electreanb energies ( above 1keV
and depends on oxide layer thickness).

-If a thick oxide layer adsorped into the doped isenductor surface, no
DC dopant contrast can be obtained.
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