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Sphere Bundles over SPhcres
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Departmcnt ofMathcmatics,Collcgc oF Scicncc,AL‐「Иustansiriah Univcrsiり,Baghdad,IRAQ

eedcvcd 26 Dcc.1992;Acccptcd 18 Junc,1994)
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6も -`OP∝ )亀し ヽメ PメMu)≠ OJも u≧ 17,76五 ぃ ヽ二 lルJしメ 11■ ^りL血 め
`IJ

卜ИPご ttt υ」ンピユユレポ が tι ぃヽい Pヽメノメ =詰
ミ̀ n」 11・・ tL Aム」

く1.1メLl■ 341」
・
lJ^16ゝ

勢劇 1酔 犠 L立

。,1■ ^‖ ●し井園|:L=が亀臨 Oβ≠

AttSTRACT

帥dnぷ T翼犠 ご箕 蕊ltttl黒胤 t鳥 賞 』寸電計驚 17惑箇 織 肥 1∫麟 此総 ∬
di曇3omorpHc,in fact thげ have dirercnt hOmcotorny υPCS but thc conncdcd ttm ofeach Ⅵ五th r are difrcomOrphic.

IWhere P2(Ml)iS the sccond pontttagin Class ofthc rlaniおldヽρ].

INTRODUCT10N
In l191 C.ToC・ Wall askcd whcther subtraction is Remark l.1

poも sible inせ l● Inonoid of smooth oriented 2n‐ manifblds     one can easily prove that:

wl血 connectcd sum.The answeris ncgative ifn is even  l_ If αl is homotopic to α2 thcn αlF is cononical i「  α2F is

and hc gavc many examples.                          canonical.

In 1971 Goldstein and Lininger(151)proVCd thatifM■  2‐ If g rcprcsents a generator or(117(SO(n‐ 7))and i「 (S'F):s

ξlS硬
°

lF:翼 麗:1冨∫濯 tl顎¥|に亀rTl温

`tr鼈

::∬:ゞ :遇
D｀ CanomcJ For mOκ daJた 箕c151)

is thc irst whitncy dass ofthe mnanifold Mn].whCreK LCt Mn be a smooth doscd 7-conncacd manirOlds n≧ 16 and

is the non‐ tnvial(n‐ 1)‐ Sphcre bundic over Sl.Thcy also (S7,F)bc a canOnical embcdding.

壺訴帯讐囃y胸『嚇野
'照
mittOalnl171SOtn-7D

Lttn)≠ 0,IWhCre L(MDお the second Whnnw Supposc(S7,慶 )ぉ nd a tlvisted embedang,thcn it L

cla_ss of the manifold Mn].On the other harld in 1981 Canonical,So 6澪 can be ettended lo the framing of the norrnal

露。景:ち鳳ぽ枇lW郷難響畷fi hぜ1戦設よl鰍:札ぬmF“n“ e蘊m融 詭̈
s4xs“ ≡、ln#メ入 αヽ い″hCre Pl(Mn)iS thC trst iaming ofthe nomalbunde of D_80D_8cD8).

So we obtain a non■ H宙ai noIIllal bundcl ovcr S8(=D+8∪ D_

∬疑嵐   c盈島3出 L滞概 瑞i熾品知H_
In this paper、ve、マ11l prove a rcsultfbr a 7‐ connccted

Thcorem l.3:
closcd smooth manifold Mn with P2(Mn)≠ O and n≧ 16

ForaH αεΠ 7(So(n‐7)),n≧ 17 thcrc e、 ists a smooth 7-

lliギ
ililii:lfffII」 ∫五 llili∫

践

(・粉

 ritiliTl』 }1鷲‖』ilT則』穐ICddi113(S7.FD stlcll

Let卜響■bc a7‐ conncctcd smooth closcd il‐ rnanifold For aH αεΠ7(So(n‐ 7)),Lo Mn bc a smooth cioscd 7_

nncctcd manifbld、 、̀hich contains a sphcrc S8 stich ihを lt

(s8,Mn)iSthe norlnal bundlc or S8 in Ⅳin)、、
′ith

aractcnstic dass αεΠ7(SO(n… 8)IΠ 7(SO(n‐8))=Π 7(SO(n―
)l.

such that tt is also canonical,we dcnotc such a manirold

A noncanonical iaming is cJlcd tlvistcd.  byA、 αヽ .

An cmbcdding of S7 with thc framing ofits nomal ●nco n≧ 17,α has a cross scclon s,and S(S8)⊂八α、 has
bundic will bc dcnotё d by(S7,F).  l            a nOrmal bundc1 9hanCtCnZcd by αo Noticc that onc,an Casily

薇c.attnξ魚混ぶ猫P猟罵∫器yt『
F 
“eッ」器器liお1蹴

=1よ
td sum Jm面配

SO(n‐7)rcprCSCnting α.
LctヽPルnOC 7くonncctcd oncntcd maniお lds,n≧ 16,and

(s7,F),(S7,D bc a CanOnical cmbcdding inヽ 411,Ln rcspcct市 cly

Voi 6,No l.1996
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respcctivcly.   It is wcH known that the tubular

ncighbourhood of any smooth manifold in anOtheris

dilrcomorphic tO its nollllal bundic([61)so we idCnti取

Mn&Ln along thc tubular ncighbOurhoOd Of S7 by the

lincar inap】 くsuch that

妻8襲 卜1,2… ,n‐7,∀し■s7
Now by rcmo宙 ng the intc● Or Of the tubular

neighbourhoods and rounding the corncrs we gct a

smooth Oncntcd manifold (Mn,D00n,D which

dcpends only on thc franlings F and F´
.

Remark 2.1:
1.ObscⅣ c thatif αε Π 7(S°(n-7),n≧ 16 then

(Mn,DOCn,D=(Mn,α Docn,α Fつ IWherc≡ stands
for difFcomorphic].

2. 11lis binary opcration is associative and

commutativc.

Theorem 2.2:
Lctヽln,Ln be 7connectё d orientcd sm00th and

(s7,D,(s7,Fつ bc framings Ofthe nomal bundlc Of s7 in

Mn and Ln respcctivcly.Then:

1.If(s7,D and(S7,F)are both canonic」 or both

h7ittet thenい、⊃o(MLFD=Mnttn#s8xs■ 8.

2.  if onc Of them is canonical and the otheris

misted,ぬ en(MLDOC■F)=Mnttn#β
Wherc β is a non_tri宙al(n‐8)sphcre bundic Over
s8[lvhe腱 #Stands for cOnnected sum〕 ◆

Proo■

1.Embcd D8in Mnand Ln,with bOundav S7,
and takc thc tubular ncighbOurhood Of cach embcdding。

Thcn idcnt崎′Mn and Ln as in thc cOnstructiOn Of

manifolds ifミ、 take the cOnncctcd sum of卜 {n and Ln
and assume that the idcntirlcation is taking place in the

intcriOr of thcsc neighbourhoOds,Ive dcduce that

(Mn,DOen,Fつ =Mn#Ln″ぇ .……………(1)

whcre λ =(Sn,T)0(Sn,D and iS a canonically framcd
s7in Sn.

To prove(Sn,T10(Sn,D≡ S8x sn‐8 conddcr Sn as the

置犠ifttl話ギLξ響計f鍋
面dC品
“
dng

ざ:ド翼;Sin∫宗1誤;Tc為鷲1lhRツ1培
gcnratOr of Π 7(S° (n‐7))and frOm thc abovc proof wc

obtain the rcsulr. as in figurc (l):

げ

Figure I

2. If one of them is cononical say F and F' is rrvisred. rhen
the proof is analogous to part one excepr lhar I rs

(Sn,T)o(Sn,T ) where T is cononical and T' is d T
(a:S7-+So1n-Z;, which a canonical traming so thc
identification is by a map which is nor the idcntrrl,. Thus rvc
obtain a non-trivial sphere bundle over S8.

If F is twisted and F' is canonical then the proof follows

from t}re commutativity of 'O)(Remark 2.1). :.

Theorem 2.3:
If each of Mn,Ln is a 7-connected manifold and each of

F,F is canonical framing (aeflz (So(n-7)). then .
(Mn,aI)oG1F)=Mn#Ln#l(a). ,.

proof: ,
Since each of Mn,Ln is a 7_connecred manil-old and S8 ig ,

contained in each of 
-them, 

Iet u1s8,lr4n) and u(S8,Ln; U. thi ^

normal bundles of 58 in Mn and Ln respectively. .ir,.n d is rhe

characteristic class of the normal bundre. And since F,F ari ,
canonical framing and 57 c S8.

Thcn a induces a canonical lramrng aF such thar
(S7,F; and (S7,aF) are cononical cmbedding and b.v t.i. rhcrc
exists a manifold Aa) rvhich is rhe tomf spaceand bv pan

trvo of 2.2 ue obtain Mn, aF )o[n,p";:14n#Ln#fl a). r
Theorem 2.4:

^ 
Let Mn, a , A.a\ be as above. Then Mn# A a) =

14ngg8a 5n-8.

h面 ng」 s7管ゞ ℃ ::lW麗 .ソ
血 T｀ ぬemm面 酬

ヘ

(Mn,D。(Sn,⊃ =Mn#Sn″s8x sn‐
8           .

(Mn,α F)o(Sn,α T)=Mn″ sn″八 αヽ  :         ・
=Mn#入 αヽ ………(2)     ?

By Rcmark 2.1(1)



Al‐MustansiFiya J.Sci

F,αF)o(Sn,α⊃=OF,F)o(Sn,D………(3)
From(1),(2)&(3)we gct thC rcsuit.゛

Lct Ma be a 7conncctcd manifoit whcrC n≧ 16.

Lct H8ば ,Z)=H80F)=Π 80r)Fdlowing WJll191,
We dcEnc a map/:H8●F)→ Π 7(SO(■‐8))asおlbWS
for each xε H8α)'X Can be rcprcscntcd by an
embcdding .qphere S8 in  Mn such that θr is the

charactcHstic class of the nollllal bundle oF S8 inヽ 4n

(αε]Π 7(SO(n‐8))1131).

put/(X)=α .Fn≧ 17,thcn for each x,yε H8(Ml),

″(X+y)=γ (X)+/60.ifn=16 TIlus dim S8=12 dim卜 濯
機d then/(計y)+/(⇒十/67Dttx.y48
穐 ere x.y is the intcrscction number of x and y and∂

is tte boundary homoゃ hism in the homotopy exact
sequence,

質港事
。n s8=sO(9)パ 0(8),andおおa genemttor J
PrOpositiOn 2.5:

Lct Mnbe a,connectcd manifold,n≧ 17,お r
each α isimage/wc have:

Mn#八 αヽ =Mn″ S8x sn‐8

The proof follows from theorcm 2.4●

ツ 」

詭

聯 驚 Ms乱 ∬ ::1ふ詰 奮思 }
/(X))WhCrc P is a homomorphism(sccl141)and in fact

it follo■s from l121 that image ofP is a sub group of

6Z.

theorem 2.6:
Lctヽ江

'be a smooth closd 7く
onnectcd manifold

n≧ 17,and P2 CИ n)≠ 0.

For inFInitcly many α
P:H8げ)→Z   iS
.k/tti、へαゝ =卜P#S8xsn‐ 8

7)).

in Π 7(SO(n‐7)),and if
onto   6Z.   饉en

おrdl αin Π7(SO(n‐

Proof:

Since“Π7(SO(n‐7)),thuS αεΠ7(SO(n‐8))
and Mn is a smooth closed 7-connected manifold and

by l.3 thcrc e対 sts a mainfold“ αヽヽ ,forall α and
n≧ 17.And by Th.2.4.Mn#八 αゝ =Mn″ S8xsn‐8ぉr
inflnitely many α .r the map P isonto 6≧ then
Mn#β αヽゝ =Nln#S8xsn‐ 8 forall α.●

3,Application
Let PiS15_)s8be the Hopf flber bundle

(sce[8]&1171)and iCt S8=KPl(the Cayley line sce 121〕 ).

The lnapping cone ofP is a 16‐ manifold、Ⅳhich is calied

the Cり lcy prdectiVC plan(scc 121]).

PropositiOn 3.1:
KP2is 7く onncctcd.

proof:
since 02 is path、 、isc conncctcd and by using

thc shcrt cxact scqucnce

暉津Fttl摺轟れ島ぶ的
Wc m sccthat ΠぶKP2)鋤 ,卜1_7ad ΠメKP2)=z
so KP2 is7く onncctcd.

Theorem 3.2:
Kp2#KP2″ (_KP2)

Vo1 6.No l.1996

=Kp2″ s8x s8
Proof :

Since KP2 is a 7-conncclcd l6-manifold. Embcdd Dr6
differentiabl!y in KP2 and (-KP2) and remove rhc inrerior ot Dr6
we get KP26 Kp2-int Dl6. Whcre Kp2o is rhe mapping
rylindcr of P which is a disk bundlc over S8(sec[t 7l).

By taking the connected sum of Kp2 and (-rcez; wc gcr a
sphcre bundle over 58 u/ith charactcristic class (saya)rnl *.
denote the ncw manifold by l( o).

(By 1.3)
Since KP2 is connecred thus by Gh.2.4) we ger

rP2rf,(a) =6P2s58a 58
ie.

KP2#KP2#(-KP2; = gP2g58;g 58 1
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ABSTRACT
Thc cydc dccompositio■ Of ttcねoOrgrOupll搬

ぷ 幌 :l洲
rati° ntt vttuccd da∬ 鮨ndわn″ Ъ

n

(■
>1)mOdulo the group ofits gcncralizcd charactcrs,wi

INTRODUCTION
Throughout this paper Z3n dcnotes the direct sum of

the cyclic gtoup 23 with itsclf n times. Each element of
Z3n, andit's inverse generates the same crvclic sabgroup,
So Z3n can be partitioned into (3n+t)/2 conjugate
classcs, called the Q-classcs of Z3n, and they are:- the
identity element o and (3n-l)/2 classes representedby
the n-tuples lrn={X.rn,-Xsn}.
Following l2), Let Cf(23\,Q be the group of all Z-
valued class function of Z3n with consrant vaiues on the
Q-classes, and R(Zrn) be the group of all Z-valued
vertual characters of74n, this group is generated by the
characters $j=Xj+x\, rvhere X;eZ3n, the duai of Z3\.

The factor group Ct(Zf,Zy{(Z3n) wi[ be denored by
K(Z:n), this is finitely generated Z-module.
We shail denote the square matrix rvhose rorvs and
columns corresponding to the characters Sj and the e-
classes of 23\ respectively by =(Z3n). For e-class X", rve
call f1 the characteristic Q-function of )" if fi,ft)=t,
f1=0 othenr"ise.

Our main purpose in this paper is thc dctermination of
cyclic decomposition of K(Z3n) Which can be obtained
by dctermining the invariant factors of =(Z3n).

we':r"i tl fi rst prove ttr.f,f,$ilt emma.
I,EMMA 1.

k(Z:n) has only one cyctic zubgroup of order 3n.
Froof: Let fo be the charactcristic function on the
identity class, and let N:cf(Z3n) +cf (23n, Zl<fs,
R(Z:n) > be the natural homomorphism.

For Q*lass 1,, N(ffd+< f6,R1Z3n;>, but there exists

aeZ+ such that a.[2f6-f11e{123n1. This is exactty rhe

charactcr (Xi+X i)lZf , rvhcrc Xi is non principal
irrcducible character of <i>.

Hence, a.N(f1)e< fo,R(Z:n), and N(f1) has order a
divisor of 3n-1.

Hcnce K((Z3nyZ3rl has no factor Z3n , but rhe coset ,

fo+R(Z:n) has orclcr 3n , hcncc thc rcsults.
For i > ?,, thc.Q-classcs of 23i, arc thc i-ruplcs Lri e23n
with l"sl +Ltl =0 onc tvay of l.:-iting and ordcring them
is as a uinon offinitc scqucnccs ofn-tuplcs,

t( rl-', 0) )::;' 
+'r)r2,

Vol.6,No.1,1996

ttえさ
~1,1ヽ

:ヽli｀

十1ゝ12,

t(21-\,2) )l:;'+\),2
rvhcre /|-\ are the (i-l) tuples corresponciing to the

Q-xlasses of Z3i-1.

Since Z3n =23: , sc we can identify the row and the
columns of = '123n; with the e-ctlses, and suppose
that ihey are arranged in the same order as above.
We norv add 2 times coiumn (Lln-1, l) to first column,
for each 2<s<(3n-l+1)tZ add the sum o[cclumn
(ltn-lt l) and llrn-1, 2) ro cotumn (Lln-1.0). then.
we perform similar operations on the ros,s of =(23n)
except lorthe first row, weadd row (Lsn-1. l) to it. rhen
the matrix ='(Z{) will bc rcducecl ro rhc lbmr

where Mn-1 is a 3n-l X 3n-l matrix, and rye obtain the
following:

n-\
LEMMA z.rrK(h\* I Zli , rhen

\=S
n

K(Z:n) =@ I Zli-, @ H, rvhere H is the direcr sum
i=1.

of cyclic Z-modules of orders the distinct invariant
factors of Mn_1..
Alothcr rvay of rwiting the rcprescntatives of e_classcs
of Z3t, is

t(21-\,0) \:l;'+\)'|2

t( Xt , \ ) ) i:, rvhcrc X1 arc rhc crcmc,rrs or
Z3t-l in anatural rvay olordcring.
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釣ncc the rows orthc wO symmct百 c matnccs M and

助arC CXacJy the same lvith somc pcmutcd ordcr,and
by(1),M+1｀ Cqu市Jcntto thc quaJdagonJ mattx

DpQⅥ島),‐GM弓 ),島 (q_BJ)町1    (3)

and wc havc Ej+1(Cj・ 1‐Bj+1)Fjll  is cqui、 'alcni lo

D13EJ(q_助 )乃 ,_島(q_助 )町 ,3(助 Mi町)|   (1)

This imlics that the invariant rac10rs Or Mn_l arc± 31,

lvith O封≦n‐2.Ifwe rcplacc thc± 3 by,the inva間 ant x.

we obt」 n a func●on F which assodatcs輛 th cach鴫

apolynonlial ofdcgrecj,

1

FM)=Σ atx・ ,

1=｀

Where ar iS the number of± 3r appeanng in the

rational canonical from ofMi.

Now,By(3)and(4),

FM+1)=(X+1)Fo■ )十F“助■ち),         (5)

and F(q_助 )=(x+1)F(CJ_1-助‐1)+ヽ F～ち_1)  (6)
Follll(5),           .

F(q_1_助 _1)=Foり‐(x+1)Folj_1)、        (7)

Substituting in(6),、 vc Obtain,

Ftti+1)=2(x+1)Fol)‐ (ヽ+1)2FMゝ_l)+ヽ Foち .l),(8)

and、 ve give the follo、ving

LENIMA 3.

For屁≧0,FoЭ=j〕 intx_+｀ヽn_｀。x卜｀`,
t=ヽ

=ゝヽ )2)へ、もっ̈ .̈
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whcre [o] =

Then we have

fieorem 4.

Vol.6,No.1,1996

ilt 、=ヽ ,2,へ ぅ。._

tヽ 、=ヽっЪ,S,.…

n-\
lt(Zi)=Zi@ I Zi, where

t=0

,, = 

"=..i-,.,id(n{r "-l:t 
>i). (2,!r{.. i-\1 ;\l')]

Proof: For r < rq it follows from lemma 2,lhat cr , is the
sum of ar 1 in F(Mn;-1), rvhere OSj<r, Then by applying
(10) together with lemma l, we obtain the results
stated.
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ABSTRACT

In this paper, photostabilization and photodegradation of five qpes of lorv density polyethylene (LDPE) films.
(rhickness 200 microns) containing dillercnt tlpes of light stabilizer have been investigated. These files are: (1) LPDE .
containing no additive PE (control), (2) LPDE cotaining 0.4%of salicylidene4-bromoaniline schiifbase(i), (3)LDPE .

containing 0.4o2 cinnomylidene4-chloroaniline Schillbase GD , (4) LDPE containing0.4Yo chimassorb 81 as Uv absorber
(II) and (5) LDPE film containing 0.4% chimassorb 944LD as polyhindered amine light stabilizer(IV). The rates of
photodegradation of these films are monitored by following the infrared sbsorption intensity of the carbonyl group (C=O) ai "

1720 cm-l developed during illumination of the polymeric film samples (at 30t) using high pressure mercury lamp with

windorys glass filter grving light in the spectral betrt'een 310 to 450 nm. The rates of photodccomposition of the Schiffbase I,

II and chimassorb 8l (sample III) rvere determined by following the changesintheUV-absorptionspectraofthefilms
bettveen 200 and 500 nm. Experimental results generally show thatratesofphotodegradationof LDPE film follorr,the

order: PE>II>III>I>IV Whereas the rates of photodecomposition of the diffcrent b?es of light stabilizcr follorr rhe ordcr:

II>I>III Chimassorb 944LD (sample IV) shorv very high stability during the irradiation tcsl pcriod.

INTRODUCTION

The susceptibiliry of photo-oxidative dcgradation

of lorv densiq'pol1'ethylene ([-DPE) has bcen the subject

of various research investigations during the last trvo

decades (l-5). The photo-oxidation mechanism is based

around the formation and distruction of hydroperoxidcs
(ROOID l'hich are considercd the most important
specics in initiation ofthephotodcgradation proccss

(6,7). Hou,ever, the prcsence of somc chromophoric
groups (carbonyl, unsaturated groups or metalic

impuritics such as Ti+n, V+n mctal ions) are also

bclievcd to tr]<e part in photodcgradation process but to
a small extent (8,9).

It has traditionally bcen acccpted that therc arc rhree general

stabilization mechanisms (9-l l): (l) UV-absorpriorV scrccning.
(2) e.xcited state quenching and (3) antioxidant rncchanrsnrs
Most if not all stabilizers o[ polvolefins are bclicvcd ro bc

multifunctional in naturc(12-14). Hon,cvcr, it has bccn
dcmonstrated that antio.xidant mechanisnr arc the nrost
impo(ant in photostabilization (3, I 3, I 4).

The simplest and effcctive stabilizer for polylefines arc
the Uv-absorbing/scrcening materials. Thcsc act by intcrfering
with the first stcp in photooxidation proccss, i.c. light absorption
by polymeric matrix. UV-absorber should have high molar ●
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extinction coefficicnt in the spcctral range 290-400nm
(the Uv-region of the solar spcctrum reaches earth's

surface). The most important examples of these

materials that being used commercially as UV-absorbcr
in LDPE ?re : 2-hydroxybenzophenones, 2-
hydroxybcnzotriazoles and cinnamatearomaticesters
(5).

In the present work, we investigate a diflerent ffi
of aromatic schilf base ll!'-absorber in
photostabilization of low density polyethylene. These
are: salicylidene -4-bromoaniline (I) and Z-
cinnamylidene4<hloroaniline 0D Schiff bascs.

Chimassorb 8l (2-hyrory4-octylbenzophenone)( (Iif
as lfV-absorter/ screencr and chimassorb 944LD
(polyhindered piperidine) (I\D as radical scavenger
antioxidiant material were also used as a wcli known
commercial photostabilizer for LDPE.

Experimental
a- Materials

Schilf bases sacl icylindene4-bromoaniline
/=1

, y'-Yo:*-\--/-* 
r

[ \Ao, ](r)

i e>*"=:."--* :*1O*, I t rr I
I

cinnamylidene-4 -chloroaniline

O and ([) were prepared by the method suggested by
cornrvell and Hocksna (15). Equimolar amcunts of the
apropirate amine and aldehyde were refluxed in ethanol
for one hour. The yeliow solution rvas cooled and the
Schiff base is precipitated seperated by filtration,
washed with ethanol to give yellow crystals. Purification
$as carned out by recrystallization from absolute
ethanol. The shiny crystals rvere dried under reduced

pressure at room temperature. m.p. of (I):1 1 1' C and

0D=9f' C. Both Schillbases are soluble in most organic

solvents. The molar extinction coe{ficient of these

Schiff bases rvere determined in chloroform at 1"=390

nm and found 9560 and 8680 rnol-l lcm'l for Schiff
bases I and II respectively.

Chimassorb 8l
O all

lo:6。噛71

Chimassorb 944LD

Chimassorb 81 and chimassorb 944LD wcre supplicd by

Ciba‐ Gicgy― S、'it2Crland.Lo、 v dcnsity polycthylcnc

Vol. 5, No. I , 1996

(Censiry 0.920 glcm3, MFI=O.3/10 min.) was also supplicrl by
Ciba-Giegy uscd for film prcparation.

c b- Tccn ique
Low dcnsity polyethylene films of thickness 20015

.microns were made by mixing 0.a% by weight of differcnt
addi,.ive materials *'ith LDPE pcllets at 150'C using Brabender

mixer (Germany). Then the polymer blends wcre thermally
pressed at 130'C using compressing molding equipment )typc
moor (JK) to tin polymenc films of homogeneous thickness as

a circle shape of l0 cm diamcter. Five t)?es of LDpE films
rvere made for photodegradation and phoroslabaliz:tion
studics, thcse are : (1) LDPE rvirhout any additive (pE), (2)
LDPE filrn contains 0.4Vo schilT base (t), (3) LDpE fitm
contains 0.4% of schiffbass (ll), (4) LDPE film conrain 0.4,tt ol
chimassorb 81, and (5) LDPE film contains 0 4%, chimassorb
944LD. The films cur into lX4 cm pieces and irradred bchrnd
window glass filter of 3mm thickness. Irrdiation was perlormcd
by UV-light from 250 Watt high pressure ntercuO, lamp (rvpc
MazdalED). The average incidenr lighr inrcnsiry bclween jlf.)-
540 nm rvas about 105 mMcm2. Air stream rvas passed over lhe
films samples to keep the lcmperalure bclorv 30' C during the

irradia tion experiments.
The degree ofphotodegrsdation process rvas dctermined

by measuring the precent carbonyl group (%CO) generated
during the photolysis process following the equation:

%CC-Na / x 100
where A= carbonyl absortance al llZO ss1-1, x= absorbitivity of
low density polyethylene which is equal to 0.193 and / is the
thickness of sample in mile (1000 mil =1.0 inch). Carbonyl
index (CI) is determined by dividing the absorbance at 1720
cm-l and the absorbance of rhe reference peak ar l890cm-l;
CI=A172/A13es

Infrared spectra ryere recordcd by pye unicam Sp3-100
spectrophotometer. UV-visible spectra w.erc recorded br
Hitach i U2000 spcclropholometer.

Results and Discussion :

The rate of photodcgradarion o[thc [n,c rrpes of LDpF.
films ,vere followed by mcasuring the increase in carbon.r.l
concentration (%CO), created during e.\posure ro UV-lighr. ri,ith
irradiation time. Figure I shou,s the variation of ,Z,CO rvrrh

irradiation time at 30'C for all types of LDpE filrns uscd in rhc

present work. It is clear from ligure I thatboth Schiffbascs I

and II are effective in photostabili;:ation of the LDpE filnrs.
Schiff base I is more efllcient than Schiffbase II as it is clear
from figure l. The chimassorb 8 l, as UV absorbcr has nearly the
same eflicicnqy in photostabilizrtion rvirh Schiff base I.
llorvever, chimassorb 944LD, as a radical scavengcr
antioxidant, has the highest activity among all gpes of additive
used. The induction period (tin), rvhich is the period of retarcled
autoxidation of polymer, shonn in Figure I also illustrate that
the additive used as UV absorber or radical scavcnger is longer
than the induction pcriod shou,n in LDpE film rr.ithout additive
(Control PE). The rale of pholodcgradation (i.e. rhc rate of C=O
formation) follorvs thc ordcr:
PE>II>III>I>IV

Thc cffcctiycncss of Schiffbase I oycr rhtrt ol Schiff
base II might bc csplaincd bv thc rapid turrronrcrisrn ol'rhc
cxcitcd slale rescmbles that of chinrassorb ll I anrl bcnzotrrazols
UV

9
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absorbcrs (2). Thc PhOtO― tautomcHsm might bc
prcscntcd in the follo、ving  proposcd  pho10chcnlical

reaction:

al)、o漱翔 。c
REirlds!3t ...(l)

The intramolecular proton transfcr bctween
"keto" and "enol" tautomers upon UV-absorption
shown in reaction I is exclusively responsible about the
dissipation of the absorbed UV-enerry. This might
explain that schifl base I is more active in UV-
stabilization of polymer than Schiffbase I[, since the
Iatter has a molccular structure unable to from a

tautomer from like that formed by Schiffbase I.
it is t'ell known that the photodegradation of

polyethylene involves the following well known chain
reaction (16):

P. + 02 ---h\ ) POO. ............(2)

POO. + PH + POOH + p. ............(3)

(u'here PTI and P' are the polyethylene

molecules and its macro radical respectively).
Rerction (3) is the photodegradation rate

determining step, which is found to be directly
proportional to the square root of carbonyl index (CD'2.
Figure 2 illustrates the straight line relationship
between (Cl)tnand inadiation time for all gpes of
stabilized and non-stabilized LDPE films. Results
shown in figure 2 depict experimentally the square-root
relationship and the steady state kinetics suggested by
Chew et al. (16) for the oxidation ofpolyethlene and
polypropl'lene.

it is found that during the photoirradiation of
LDPE films, the additives I,II and III sacrify from
photodecomposition phenomenon, but additive IV
shorvs good stability against photodecomposition.
figure3 illustrates the change in the lfV-visible spectra
of these addititcs in polyethylene films rvith
irradiation time. As one can see from figure 3 that
Schiff bases I and II and chimassorb 8l decompose and
the strong absorption bands betrveen 200 and 400nm
dccreases in intensity rvith inadiation time. The
dccrease in the absorption rvavelength 300 nm rvas
followed and the polt of In (A,-A) versus irradiation

time in a straight line. A_ is the absorbance at 300 nm

alter 350 hours of irradiation and A,is the absorbance
in the scame l'avelenght at irradiation time t. This
straight line rclationship indicatcs that the
photodecomposition of additives I,lI and III is first
ordcr reaction. The values ofthc first ordcr ratc constant
(Ko) of the photo-dccomposition proccss rvcre dcduccd
and the results are prcscntcd in table l,

It is also obscrycd lhat chimassorb 944LD (addrrivc lV) rs
stablc against irradiation undcr lhe condition cmplovctl (-350
hr inadiation ), and the absorption spcctrum is noi aipreciably
changcd. This is ofcoursc due to facr that this addirive'docs nor
absorb above 300 nm and the irradiation light is thc rangc
bctween 310 to 450 nm.

It is now gcncrally acceptcd (l) that chimassorb g l uv._ _

absorbcr, bcside photochemicaily tautomerize, its excitcd state
react with the polymeric radicals (pO. or pOO.) by hydrogen '
abstraction reaction to chimassorb gl radicals and thcsc
ultimatly terminated to pinicol derivative which does not
absorb IIV light above 300 nm, so becoming inactive UV-
absorber.

The photodecomposirion of Schiffbase I and iI might
follorv similar mechanism of the photodecomposition of
chimassorb 8l (l) either by hydrogen abstraction by thc
generated polymeric radicals (RO. or ROO.) or addition oi
these radicals with double bond present in these Schillbascs rr

seems tous that the photollfic products are not actiYe since ther
are not appreciably absorb lighr above J0()nm The derari
mechanism and the identification of thc photolr.rrc products art
under investigation.

Horvever, Allcn and corvorkers (17) demonsti-are rhe
possibility of protcction of chimassorb g r and bcnzorriazorcs
W-absorbers from photodecomposition by the prcscnce ol
hindered piplridine or hindered pl.ridinum oxide derivatines
in pollmamatrix.

These rvorkers found that the presence ofchimassorb
944LD geatly reduce the rare ofphotodecomposition of UV-
absorber in polyethylene and pollpropylene (17). It seems to us ' 

=that a mixture of schilf base I or II rvith chimassorb 944LD or
any radical Scavenger light stabilizer rvill also reduce the rate ,of photodccomposition of these Schiff bases used and
ultimately improve their effectiveness in light stabilization of ' -

LDPE.

Conclusions
A new aromatic Schiffbase are successfully applied as a

novcl Uv absorber photostabilizer for LDpE film. The
disadvantag of these additives is mainly their photosensiti'iry to
UV-irradiation betrveen 310 to 150 nm. This problem could be
solved by the addition of hindcred pipyridines u,hich acr borh in
radical scavenging antioxidant and to protect thc Schiffbascs
from photodecomposition. Further rvork on othcr trpcs ol Schrll-
bases of variable structure including poll,mcric Schiffbascs and
their mixtures rvith poll.hindcred pipcridinc or hrdropcroridc
dccomposer (e.g. transition metal chclares) as lrght srabilizer lor
LDPe film is a possible cxtension of the prescnt rvork.
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ABSTRACT
Excess moiar volume \F, 'viscosities 11, dielectric constant a, excess dielectric constanl aeE, refractivc index np.

polarization, excess polarization APE and excess molarGibbsfreeenergyof aclivation Afj'F:of viscous 0orr lor N-

methylpyrrolidone (NMP) + chlorobenzene mixture have measured at 288.15,298.15,30t1.15 and 318.15 K for the

whole mole fraction range. The mixture exhibit rregative VE, AeE and APE lvhich suggest thal the molecular

interaction behveen the NMP and chlorobenzene might be formed a sort of charge transfer complexes. Such bchaviour
were discusscC on bases of molecular interactions.

INTRODUCTION
Excess molar quanlities have extensive application in

studying the intermolecuiar interaction in binary
mixtures including those leading to molecular

association, dissociation or complex formation ('). Ort
earlier studies on the binary mixlrues of 2 - pynolidone
+ water (2), y - butyrolactorr * water (:) and N -
formylmorphyline (NFtvf; rvith chicrcbenzene 

('4'5),

revaled that the molecular interaction present in such

mixtures in form of hydrogen bonding or charge

transfer complex fornration, and are sensitive to both
concentration and tempcrature variations, as a
continuation to thcse studics, the prescnt papcr rcports,

dcnsities, r'iscosities, diclectric constant, rcfractive

index, polarization, excess molar volume VE, excess

dielcctric co"sta:lt Ae, cxcess polarization APE and

excess moiar Gibbs frr cne:gy of activation AG'E for
viscous flow of binary ririxturcs of . NMP +

chlorobcnzclle over the whole molc fraction range at

288.15, 298.15, 308.15 and 3 l8.l5K.

Experimenta!
Chlorobcnzene (Puriss. p.a.) and NMP (Puriss.p.a.)

obtained from fluka, the NMP rvas distilled under
vacuum at 340 K, the chlorobenzene lvas fractinated
distilled, then they were dried uith reactivated

molecular siwe tlpe 4A'until u-sed. The mixtures of

both where prepared in 100 gmbatchesbyrveighout
the wo liquids to the nearcst 0.1 mg, all solutions u,ere

store in dark bottles arvay from light.
All measurcments were carried out at 288.15, 298. 15,

308.15 and 318.15 K using a thermostatcd bathes rvith

i0.0r'c.
The densities \vcre dctcrmincd u'ith an Auron Paar

digital densimcter (DMA 601). thc ovcrall statcd
prccision of dcnsity mcasrtrernent is cstrrrrarcd to bc

bctter than 5xl0'6 gm cm'3.

Automatic Schott - Gerate viscometcr modcl AVS
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300 supplicd with + 0.01 sec. timcr was uscd for

viscosity mcasuremcnts. The glass ubbholde viscomcter

lyas standardized with water and bcnzcne thcy have the .

following time in scc. with dcionizcd watcr 250 31 sc€

at 288.15 K | 203.76 scc at 298.15 K; 165'69 scc at

308.15 K and 138.34 sec at 318.15 K.

Diclcctric constant E of the purc and binary mixturcs

of NMP and chlorobcnzene over thc rvhole molc

fraction range at several tcmperatures rvcre measurcd at

o.g l\&tz with measuring ccll t}?c (OH - 9l l), using of
Radelkis prc{ision dielecfomcter t]pc (OH - 302) with

marimum error on the dielectric constant scale ofl
0.020/0.

Refractive index ne was measurcd by using Sodium

light and an Abbe rcfractometer with a precision of the

reading oft 0.0002.

Results and Discussions

The experimental results of the dcnsity p, viscosity rl,

dielectric constant e, refractive index no and

polarization P', at 28s.15, 298.15,308-15 and 318.15 K

are presented in Tablel.
The experimental values ofexcess molar volume \F

results obtained from precise density measurements for

the system NMP + chlorobenzene at 288.15,298.15,

308.15 and 318.15 K are given in Table 2 and plotted in
figure I by using the equation ofthe form

Vt(cmsmole- Xヽ｀｀°` +｀ 2ヽ°2ヽ
p\2

where M, , M, lhe molecular rveight of NMP and

chlorobenzene resPcctivelY.

Xr, &, the mole fraction of NMP and chlorobenzene.

V,, V, the nrolar volume of NMP and chlorobenzene.

pn the density of the binary mi:rlure.

Excess molar Gibbs free encrgy ofviscous florv for

the binary mirture, AG'E rvere calculatcd from the

follorving equation 
(a',

AG'E (J mole'') = R T 0n IV - (xr ln lr1/r'+ xrln 1

rVz)l
where , V in the molar volume

l, Ii, and nr' represent respectively the viscosity ofthe

binary mimfe, viscosity of component one (l= NMP)

and component tlvo (2 = Chlorobenzene). The obtained

results are giren in Table 2 and illustrated in figure 2.

Excess dielectric constant AtE at 288.15,298.15,

308.15 and 318.15 K are calculated from the

experimental valucs ofe from the follorving equation,

A6E = e. -xrer - x:ez

whcre, e1, t2 and tm rcprescnls rcspcctivcly the

diclcctric constants of componcnt one (l=NMP)'

componcnt nlo (2= chlorobcnzcnc) and thc binary

mixlure. The obtaincd AeE valucs from the e calculation

are listcd in iable 2 and plottcd versus the mole fraction

of NMP i,r figure 3.

Polarizabilitics lrc calculatcd using thc follorving

equation,

′ヽ―` tヽF+2ヽ
,° =ヽ

whcre, V is the molar volume, e and no arc thc
dielcctric conslant and refnctivc index of thcbinary
mixturcs rcsp€'ctively, lhe calculatcd data listcd in Tablc

l. The exccss polarizrtion APE wcrc calculated from thc

follolYing cquation,

aPE = P'- - xr P', - x, P',

whcrc, P'- , P', and P', rcprcscnt the molar polartzatton

of thc binary mixlure NMP and chlorobcnzcnc

respcctively. The APE values lised in Table 2 and
plotted in figure 4.

It is well known that, in mixing of two liquids, the

intcraction bctween like and unlike molecules determine
tie e.\'tent to lvhich the stncture of pure components are

modified. Iigure I shorvs the excess molar volume VE of
NMP + chlorobenzene mixtures as a function of mole

fraction of NMP at 288.15, 298.15,308.15 and 318.15

K the curvcs at all tcmpcrature examined are negative

over the entire composition range, the change in free

volume arises from trvo components namely,

geometrical effe.t and intemction betiveen the
component molecules @). The magnitude of the

interaction is determined by the dipole - induced dipole
interaction between the benzene ofthe chlorobcnzene

and the carbonyl group of NMP, rvhich is greater than

the dispersive and dipole - dipole inlcraction.

Comparing our results of VE lor NMP r chlorobenzene

\yith that prcviously studied 'or' for NFM '
chlorobenzene, the presence of the methll group in
NMP produccd negative dcviation oflhe !E values lhal
of NFM. This is due to the inductive e[fccl of thc mcth]l
group, rvhich leads to greater dipole - induccd dipole
interaction than dipole - dipole interaction. Hence, the

negative V€ values of NMP + chlorob€nzcne syslem
indicate probably the prcscnce of charge - transfcr
complex intcraction, the formation of the charge -
transfer complex might be due to the electron doner
ability of the aromatic hydrocarbon and the rveak

acceptor ability of NMP, moreover, the presence of Cl
atom on the bcrzene decrease the inductive ellect of
donating electrons to the bcnzene ring, lhus, dccreasing

the dipoleinduced dipole interaction bct\yeen NMP and

chlorobenzene, at the same time this e;rplains the lorver

negative excess molar volume \F for NMP +

chlorobenzene syslcm than NMP - benzene and NN{P -
Tolucnc slstcm(ro).

The excess diclectr ic constanl are ne8atiYe ovcr lhc
rvhole mole fraction range, figurc 3, ivhich suggcsl the

charge - transfcr formation in NMP + chlorobcn/.cllc
mixlurcs. This dala suppon lhe volumclnc bchartortr
discusscd aboyc. Thc point of inlcrcst. is (hll thc c\lcnl
of thc ncgativc rcgion o[ Vr incrcasc as thc tcnlpcrrllttrc
incrcascs. In contrasl thc ncBative regton ol- ar:'

dccrcasc as thc lcmpcralurc incrcascs. Such lrcnd can bc

explaincd by the tendcncy to promot topologicalll morc

contract structure as tcmpcrature incrcasing. lor the Vi
valucs.Whilc, this may be duc to contribution fronl
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Al-llusraruiriYr J. Sci'" ";i*ay *" dircct currcnt conductivity which

increase AeP the tcmpcrature incrcascs' The induccd'

;;;;,;- ---dipole interaction bctrveen NMP and

.iiorot.*ne enhance the polarization to more positive

u. lttott ut.a in figure 4(1r)'

ThecrdcrofexcessmoiarGibbsfreeenergiesofviscous
of low AG"t, frgorc 2, does not fotlow the same

;;q;;;;t as rF ana aaE, this is probablv due to the

n.ometrlcat and steric factors of NItry and

:;i;;;"e molecules which have direct efect on the

Vol.6,No. 1,1996
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viscous flow of these mixlures'

Tablel-Erperimentaldensiticsp,viscositiesrl,dielectricconslllt:l':Tl.ll,::lTl*^i,,lopolarizationP..
:l響甘獣:li":遠整i籠‡

・
面:花■1'cnc試 288.15,298.15,308.15 and 318.15K.

0.0000

0.0565

0.1673

0.2745

0.3796

0,4817

0.5818

0.6783

0.7733

0.8655

0.9557

1.0000

0.0000

0.0565

o.1673

0.2745

0.3796

0_4817

0.5818

0.6783

0.7733

0.8655

0.9557

1.0000

0.0000

0.0565

0,1673

0.2745

0.3796

0.4817

0.5818

0.6783

0,7733

0.8655

0.9557

1.0000

0.0000

0.0565

0.1673

0.2745

0.3796

04817
0.5818

0.67S3

1.11014

1.10739

1.10153

1.09527

1.08857

1.08154

1.07413

1.06652

1.05857

1.05042

1.04204

1.03777

1.09945

1.09683

1.09121

1.08518

1.07870

1.07188

1.06467

1.05724

1.04947

1.04148

1.03325

1.02906

1.08850

1.08614

1.08100

1.07535

1.06917

1.06256

1.05556

1.04815

1.04039

1.03237

1.02404

1.01978

1.07726

1.07527

1.07077

1.06562

1.05983

1.05350

1.04661

1.03933

0.8707

0.9581

1.1217

1.2699

1.4057

1.5285

1.6403

1.7399

1.8302

1.9104

1.9819

2.0114

0.7458

0.8153

0.9457

10643
1.1734

1.2726

1.3633

1.4446

1.5188

1.5853

1.6451

1.6725

0.6558

0.7128

0.8214

0.9219

1.0164

1.1012

1.1865

1.2624

1.3340

1.3995

1.4609

1.4900

0.6075

06526
07386
08187
08944
0.9650

1.0315

1.0932

T=288,15K
5.83

7.17

9.74

12.33

14.95

17.61

20.33

23.08

25.97

28.70

32.20

33.51

T=298。15K
5.69

6.87

9.30

11.77

14.33

16.93

19.59

2226
24.99

27.74

30.52

31.92

T=208。 15K
5.47

6.66

8.98

11.25

13.79

16.28

18.82

21.38

23.99

26.62

29.27

30.61

T=318。 15K
5.42

650
8.71

1096
1327
15.62

18.02

2037

15

1.5259

1.5237

1.5191

1.5143

1.5093

1.5040

1.4986

1.4930

1.4873

1.4814

1.4754

1.4724

1.5206

1.5183

1.5141

1.5095

15045
1.4994

14940
14885
1.4828

14770
14710
1.4680

1.5152

1.5132

1.5091

1.5046

114999

1.4949

1.4897

1.4843

1.4788

1.4730

1.4672

1.4642

1.5098

15079
1.5038

11995

1.1948

14899
14848
1.4795

469
6()7

890
1174
146.2

1752
204.9

234.5

264.7

295.1

325.7

341.1

44.3

58.2

861
1137
1414
1699
1984

2268
2555
2843
313 3

3279

430
56.5

83.4

110.2

137.2

164.4

191.8

2192
247.0

274.8

302.7

3168

424
554
81 3

106`)

1327
1586
1847
2!()7

=
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O.7733

0.8655

0.9557

1.0000

1.03156

1.02344

1.01495

1.01057

1.1514

1.2057

1.2566

1.2808

1.4741

1.4685

1.4627

1.4597

22.79

25.33

27.82

29.07

236.9

263.2

289.8

303.1

Table 2 Excess molar volum VE, excess molar actination cncrgies AG*E, excce diclectric constant Ae and excr.ss
ion△ PE ofN― met idon tt chlorobenzcnc at 288.15,28.15,308.15 and 318.15K

AG'
(J. nrolc-l)

0.0000

0.0565

0.1673

0.2745

0.3796

0.4817

0.5818

0.6783

0.7733

0,8655

0.9557

1.0000

0.0000

0.0565

0.1673

0.2745

0.3796

0.4817

0.5818

0.6783

0.7733

0.8655

0.9557

1.0000

0.0000

0.0565

0.1673

0.2745

0.3796

0.4817

0.5818

0.6783

0.7733

0.8655

0.9557

1.0000

0.0000

0.05`5

0.1673

0.2745

0.3796

0.4817

0.5818

0.6783

0.7733

0.8655

0.9557

1.0000

0.00
‐0.102
‐0.263

-0.381

-0.449

Ю.469

-0.457

-0.411

‐0.334
-0.219

Ю.077

0.000

0.000
-0102
‐0.274
‐0.393
‐0.461
-0.491

-0.479

-0.423

‐0.346
-0.230

Ю.088

0.000

0.00
‐0.118

Ю.324

-0.457

Ю.548

‐0.578

Ю.561

-0.500

‐0.406

JO.273

-0.094

0.000

0.000
‐0.152

Ю.399

‐0.561
‐0.657
‐0.702
‐0.684
‐0.616
‐0.498
-0.330

-0.116

0.000

T=288.15k
O.00

113.73

265.66

345.26

376.27

371.62

340.13

288,73

221.06

141.42

51.70

0.00

T=298.15k
O.00

105.38

247.59

323.08

353.13

349.07

319.70

217.23

206.93

131.21

45.81

0.00

T=308.15k
O.00

92.19

21766
285.01

311.64

30857
28270
. 239.94

183.09

115.74

40.46

0.00

T=318.15k
O.00

74.29

177.67

234.24

258.04

256.45

235.56

200.65

153.34

9729
3384
000

0.00
‐0.35

Ю.91
‐1.30

‐1.54

-1.63

‐1.59

‐143
‐1.15

‐0.76
‐028
0.00

0.00
‐0.30
‐0.78
‐1.11

‐1.32

‐1.39

‐1.36

‐1.22

‐0.98
‐0.65

-0.24

0.00

0.00
‐028
‐0,74

‐1.06

‐1.26

‐1.33

‐1.30

-1.17

‐0.94

Ю.62

‐0.23

0.00

0.00

Ю.25

‐Cl.66

-0.95

‐1.12
‐1.19
‐1.16
‐1.04

-0.84

‐0.55

-020

000

00
‐28
‐71
-:()3

‐124
‐134
‐:32
‐‖ 9

‐96
‐64
‐2.3

0.0

0.0

‐2.1

‐5.6

‐8.4

‐10.2

‐10.9

‐10.8

‐9.8

‐8.0

‐5.4

‐2.0

00

00
‐20
‐5 4

‐80
‐98
‐105
1̈05
‐9.5

‐7.8

‐5.2

‐2.0

0.0

0.0

‐1.7

‐4.7

‐70
-86
-94
‐93
-86
‐7 1

‐48
‐:8
()1)
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lrittc(1)Excess molar vdmes forxo卜 Pン(1‐X>ЫOrObCnzcne at

288.15(0),298.15(△ ),308.15(。 )and at 318.15k(◆ ).
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Fig世く2)Excess molar Gibbs i∝ energy ofActivation of宙 scos
now for xO腱vPン(1‐X》h10rOb―ene at 288.15(0),298.15(△ ),
308.15(。 )and at 318.15k(0).
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ABSTRACT
H17drO‐ Chcmical data of gЮundwater was collcct and,Tthesized to cvaluate the quality ofgroundwater and the

perfollllance of the existcd drainage systcm in Babylon University Comples.Thrce wells consmcted at difFercnt locations

and two flcld drains were considcred in the hydrological and chemical analysis.Tcsts such asは EC,Total Hardness,Ca,

Mg,Cl,and Na)were COnductcd on cach samples.Hydrological data shows that the existcd drainage system is not

inctioning wlth high indication of sewage l″ ater contalnination to the underground groundlvater.

INTRODUCTION
Groundrvater is considered as a vital source for both

domestic and agricultural purposes. As the number of
people is increasing rapidly, the importance of
groundrvater quartity and quality becomcs eminent. The
quantity and quality of groundwaier problems have been

the focus of many researchers. In many parts of the

world, with t-he increased withdrawal of groundrvater,

the quality of groundrvater has been continously

deteriorating, causing much concern to both suppliers
and users (6,5).

Groundrvater contamination is one of the biggest
problem that control an increasing share of the national
attention in the comming century. It is necessary to

peform a h1'dro+hemical study at a given site to
determine if localized ground water contamination had

occured as a result ofpotential leakagefrom different
sources such as servage storage tanks, buried chemicals,

and agricultrual activities (5, 1 2).

Recently researchers classi$ problems ccncerning

studies of ground'water contamination into four
categories: (l) Chemical problems such as evaluation

and prediction of certain chemicals in groundrvater due

to excessive fertilizer applications, hazardous rvaste, and

chemical lvaste injection. (2) Bacterial problcms

associated *'ith artifical recharge, sanitary I and fills,
...etc (3) Thermal problems sr:ch as injection of hot

lvater into groundrvater aqui[crs, and problems

associatcd *'ith the dcveloprnent of geothcrmal cncrgy;
and (4) Multiphase problcms such as problems

concerning air-l'ater intcrfaccs, oil - air-watcr interfaces
which covers stcam lvalcr qystems and oil recovcry

system rcspccti,'cly (15).

Many rcscarchers had studicd the groundrvater quality
in diffcrcnt parts of lraq. Al-Rarvi et al (3) study the

quality of groundwater in some parts of Mousul cit_v. Their
results shorv highly saline rvater rvhich is also obsercvcd br

Layla et al (l). The second second study'obsereced locallr somc

level of contamination caused by sovage effiucnts or agricultrrral
elTluents. Habib et al (9) and Mhamoud. Zangana (l.l) srudr
groundwater qualify in Arbil city. Their results indicated thc
presence of some elements with high concentration higher tharr

the maximum allorvable concentration for the drinking rvatcr
They believe that the source of coiltamination comes frorn
human and surface activites.
Jamil et al (ll) evaluate the quality of some \vater sources in the
governorate of Al-Tamiem for thepurpose of cir"il, inciustrial,
and irrigation uses. They observed very high concentration of
total harCness, S04, and EC rvhich exceed the acceptable level
for civil, industrial purposes.

Materials and Methods
A detial map for the study area @abylon University Complex)

is presented in iig. (l). The map shorvs the master plan for the
complex s,ith the sewage system @ot line) and the location of
rvells (well 1,2, and 3). It also shorvs the location of the

treatment plant and the two field drain considered in the studr,.
Hydrological study of the area includes a dctial montiering ol
groundwater fluctuation throughout the year starting from Ma1

l99l until May 1992 using the lhree s'ells. The chcmical
analysis is acheivcd using the slandard mcthods (l). Onc litcr
sample bottlcs wcrc takcn from cach rvr.'ll Srrb-srrnrplcs rrcrc
taken dircctly to the laboratory for PH. EC nrcasurcmcnts and

the analysis olCa, Mg, Total Hardncss. Cl. Na. and T D S.

PH rvas measured by PH mctcr Philips. EC measurcd br

conductivity mcter modcl 4010 Jcnrvay. Total Hardness. Ca. and
Mg by using the mcthod of titration u'ith EDTA (.1). Cl uas
analyscd by using the titration rvith Silver Nitrarc (li). Flanrc
Photomcter rvas uscd to measured Na conccnl. Finrlly thc Total
Dissolvcd Solid rvas analyscd using the standlrd mcthod.
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Results and Discussion
Soil investigation indicatcs that the upper layer is

light brown silty sand with organic matcrials down to
40 cm below natural ground surface. It is followed by
dark brown sandy silty clay about 100 cm thick. The
final layer is gray dcnse fine sand to thc ends ofborings.

Fig. (2,3 and 4) show the groundrvater fluctuation at

well 1,2, and 3 respectivcly. All figurcs indicate that the

average drain water level is higher than the surrounding
groundwater levels during most of the year. This
observation suggest that the drain system act as a
recharging body of water to the underlying aguifcr.
Field observations indicate that the undcrlying aquifer is

single unconfied since the bchavior of water level
fluctuation is the same (see fig 5), (10). Results in fig
(2,3, and 4) show a build up in groundwater level of 50

cm in the tfuee locations during one year. This proves

that the existcd iirainage system is not functionning.
Table (1) represent the chemical data for the sludy

area. PH values are ranging from (7.2 - 7.9) and this

considered acceptable according to W.H.O standarad.

Values of conductivity show a wide range.

The madmum value was 3l.l obtained at well I while
the minmum value was 2.9 obtained at well 3.

According to these values the groundwater at rvell I and

2 can not be used neither for drinking nor for
agricultural and cooling purposes. EC values in drain N
and drain S looks reasonable.

According to all standard level presented in table (2),

values of T.D.S were considered extermely high. These

values usually come from dissolved inorganic
compound. Degree of hardness in the tfuee locations

ranges from 1029 to 11564 mg Caco3/l rvhich
considered ver.v hard rvater according to (13). These

values can be attributed to the present' of high
concentralion of calicum and magnesuim in the study

area (2). These high values of groundwater hardness

may be caused by the contamination from sewage

qystem to the nearby rvells (rvell I and 2), (16,8). Value

of hardness in drain N and S support our conclusion

since it is veri'lorv compare to the value of hardness in
well I and 2.

The results shorv that calcium and magnesuim

concentration in rvells I and 2 rvere very high (730-

l4l4 mgll for Ca, 1048-2142 mgllfor Mg)rvhilein
well 3 fararval'from setvage tanks these valucs were

reasonable (78-235 mgll for Ca, 125476 mgll for Mg).
We bclieve this variation is caused by sewage tanks near

by well I and 2.

According to Middle Asia Classification, all rvells

agree t ith the recommendcd concentration of sodium.

On the other hand only rvell 3 is considcred acceptable

according to E.P.A standards (Table 2) (7,17). The

ma,ximum and minimum concentration of chlorides

estimatcd at u'cll I and 2 ranged from2529 to8279
mgll and for lcll 3 rangcd from 169 to 1149 mgll.
Only rvcll 3 met the Middle Asia Classification. Hcre

again, rvcll I and 2 rvere regardcd unsuitable (Table 2).

Conclusion
l. Thc existcd drainage qystcm act in an opposite rvay

(most of the 1'car) uhich lcads to a continous rccharging

of lvatcr from drain to the undcrground watcr.

2. The rrcnd of chcmi.rr 
"nuryr'ilrr,l;i.";,';,Jit"ffccr 

o[ s*r,agc
systcm in wcll I and 2 which arc locarcd ncarbv rhc
undcrground scwagc tanks.

Recommendation
l. Rcdcsigning ofthe cxisted drainage qystem for the sludy area.
\.yith the complctc linking with the surrounding coltcctor drains.
2. Continuous monitoring and maintenance to the unversity. -
sewagc system.
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□ Figure(l) Master Plan for Babylon
Univeruity Corrpla

Figure(2)W*ertable vmus time atwell no. 1.
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Table (L) chcmical data for groundwater in babylon university complex

Data of samPling: Dcc 5, l99lmoline: Dcc
FACTORS VヽELL l WELL2 VヽELL 3

PH 7.88 7.85 7.61

EC (ms.cm-l 2440 20.40 3.00

つ S(mノ 1) 26000.00 21000.00 2900.00

Total Hardness (mgll) 7128.00 6138.00 1029.00

Calcium(mg/1) 793.50 73009 206.33

Maenesium (ml) 1250.29 1048.19 125.00

ChloridC(m,1) 2529.21 2869.11 259.91

Sodum Q塑 ) 290.00 22500 90.00

Data of samPling: Jan 5, 1992

Data of

Data of samPling: Feb 13, 199!

w.H.0=ヽ /Orld Hcalth OrganizatiOn

EoP.A =Environrncntal Protaction Agcncy

M.A.C=ヽ4iddiC Asia Classirlcation

992

CTORS WELL l WELL2 WELL3

PH 7.80 7.60 7.90

EC (ms.cm-l) 24.40 2040 3.00

つ S(mg/1) 26800.00 21500.00 3100.00

Total Hardness (I!84) 9212.00 8820.00 2156.00

Calcirlm (ml) 1021.32 1178.35 78.55

Masnesium (mg/l) 1618.49 1427.94 476.18

Chlo● dC(mg/1) 3698.85 4208.69 169。 94

Sodum(m塑 ) 285.00 240.00 60.00

ins: Jan

FACTORS WELL l WELL2 WELL3

PH 7.34 7.52 7.54

EC (ms.cm-l) 3110 30.40 2.90

つ S(mg/1) 33500.00 32790.00 2800.00

Total Hardness (494)- 11564.00 10976.00 1764.00

Calcium (mg/l) 109979 1414.02 235.67

Maenesium (ml) 214222 1808.80 285.63

ChloridC(I]ビ 1) 4178.70 4998.45 237.92

Sodium(myl) 28500 29500 3000

FACTORS WELL l WELL2 WELL3 DRAIN N DRAIN S

PH 7.20 762 7.60 8.10 8.50

EC (ms.cm-l) 30.00 29.60 5.00 11.40 17.20

■)S(m♂ ) 32300.00 3190000 4800.00 4500.00 5000.00

Total Hardness (mgll) 970200 1058400 294000 3920.00 4566.80

Calcium (ml) lo99。79 942.68 549.98 628.54 785.56

Mamesium (mg/l) 1689.87 1999.46 380.72 571.15 632.92

Chloide(m♂ l 5298.35 8297.42 1149.60 2399.25 3398.94

Sodium(mⅣ l) 300.00 295.00 105.00 165.00 240.00

T,hle Selected international drinking rvater

rム rT∩ Rミ W.H.0 E.P.A Ⅳf.A.C IRA I STANDAR

ofG/L) REC. MAX. REC Mノ ヽ ) (. REC. MAX. REC. M

PH
6.5 8.5 6.5

つ S 500 1500 500 1500 3000

Total Hardncss 100 500 30 80

Calcium
150 350

Mamesium 150
，
′ 150

Chio● dC 200 600 250 600 9()0

Sodium
20 200 100 8{)()

22
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sclected groundlvater qualiり cvaluation.11linos

State Water Surveyp 11linos,U.S.A.Co.,St.
Louis,U.S.A(1981).

1161 Stccl,EoW.Watcr Supply and Sewcragc.4th cd.
McCraw Hlll(1960).

117]W.H.OG」de lincbr dHnttng wateF quJiV
rccommendations Vol l,Gcneva。 (1984).
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ABSTRACT
A series of 4-phemylquinoline derivatives were prepared bychlorinationof4-(lH)-quinolonecompoundsusing

phosphoryl chloride as'ctrtorinating agent. The introduction of a phenyl group at position four was made by palladium

.utafyrea .ross+oupling reaction between phenylboronic acid and 4- chloroquinoline compounds-

INTRODUCTION
Few works have been published for the synthesis of4-

phenylquinoline compounds. Dienys and co-workers (l)
*...- ,bl. to isolate the picrate derivative of the

compound in very low f ield (20'35o/o) andtheyfound

that the electron-withdrarving groups like NO 2 make

the cyclization processes more diflicult.
In this paPer we were able to synthesis a series os 4-

phenylquinoline derivatives by chlorination of 4-(1$-
quinotone follorved by a cross-coupling reaction wiLh

phenylbronic acid to grve the required 4'
phenylquinoline derivatives in good yield (7)'

ExPerimental
Melting points were determined on an Electro-thermal

melting point rppututus, Infrared spectra were recorded

on peikin-Elmer Infrared spectrophotometer' Proton

NMR spectra *'ere recordcd on EM-90 MIZ rvith (l-MS

as internal standard.

Preparation of 4-(1H)-quinolone derivatives-

A solution of 2,2dimethyl-1, 3dioxane4, 6dione (2)

and trimethl'lortho formate rvas heated under reflux for

nvo hours th.n " solution of arylamine derivative in

trimethylorthe formate rvas daddcd and heating under

reflux as continued for a further five hours' Evaporation

of the solvent under reduced pressure gaYe ayellolv

solid of crude arylamino - methylene derivatives'

Recrystallization from methanol gave the corresponding

arylaminomethl'lene dcrivatives (Iable l)'
Cyclization of these derivatives rvas carried out in

boiling diphenylcther and the ryclized products l'ere

isolatcd aisolids and recrl'stalized from pctrolcum ether

and the rcsults are shorvn in Table 2.

Prcparation of 7-nrcthoxy{-chloroquinoline (8)'

A solution of 7- mcthory-l-quinolone (3 g, l2mmol)

in phosphoryl chloridc (20)ml rvas heatcd under reflux

witir sti'ring for 3 hour:. The reaction mi'rture rr':rs thcn

pourcd into ice and ncutraliscd rvith l0%NaOlt Thc

iolid rvhich scperatcd rvas collectcd by Iiltration and

dried to give 2e O5%) of crude 7-mcthoxT{-

chloroquinoline.

Recrystallization from ryclohexane gave l.8g (89%) of pure

product as colorless meedles. The results of all chlorinated

derivatives are shown in Table 3.

Preparation of 4-phenyl-7-methoxyqui nol i nc d reivatives

A solution of phenyl boronic acid (1.5g, l2mmol) in ethanol

(3 ml) rvas added to a stirred mirlure of tetrakis (tripheny'l

phosphine) palladium (0.5g, a mmol), benzene (20 ml)' a-

chloro-7-methoryquinoline (2g, l0 mmol), and aqueous sodium

bicarbonate (10 ml, 2M). The reaction mi.xture was heated under

reflux with stining for 30 hours. The reaction mixlure as

extracted by stirring with ethylacetate (2x100 ml) and the

combined organic extracts lvere rvased rvith rrater. dricd

(MgSOl), filtered and evaporatcd under reduced prcssure lo

give a thick broun s1'rup rvhich solidified on scratching '
Recrystalliz-rtion from toluene gave the pure products. Thc

physical data of all 'l-phen1'lquinolinc compounds arc give n in

Table 4.
Rcsults and Discussion

The aim of this rvork is to study the effect ofelectron

lvithdraMng or electrondonating groups on the clclization of
an arylaminomethylene Meldrum's acid derivatives since

Dinny's and co-rvorkers (3) found that the cyclization processes

of B-(O-nitroanilino) propiophenone using HCL/ ethanol as

cyclizing ageht more dillicult. It is clear that from the results of
cyclization in (table 4) that the electronic effect do not have a

marked inlluence on the clclization step to form the p-rridone

ring.
Our mcthod involves the chlorination of 4-(lH)-quinolone

rvhich gave the 4+hloroquinolinc in good yicld. The successful

palladium catalysed cross-cotrpling of phcnl'loboronic acid rvith

haloarynes developed by Miyaura ct al ('l) prompcd us to

invcstigate this procedure for the sy'nthcsis ol phcnl'latcd -

quinoline compounds, especially bccausc Millcr and Dugar (i)
rvere able to prepare mononitrobiphcnl'ls br this mcthod Tltrrs

the coupling rcsction oI phcnylborontc actd rr ith a ntrnlbcr ol']--
chloroquinolinc gave a good lo modcralc vrcld ;ts shorvctt ttt

Tablc 3.

Finally .l- phcnylquinolinc compounds rlcrc cottsrdercd as

precursors lor the synthcsis ol novcl tctraq'clic ltronratic

alkaloids tvith antineoplastic activitl' and porvcrful Clt'rclcasing '
activity in Sarcoplasmic Rcticulum (6).

24



Vo1 6,No:.1996Al-Mustaruiriya J. Sci

Table 1: The Physical date of arylaminomcthylene derivatives

Table 2 Preparation of 4-(1EI)- Quinolone derivatives

}{I{- CH: C

Cornp. Rl R2 郎 理 Yicld

%
〕■Pc HNMR(CDC13) IR 2Cm‐ 1

1

2

3

4

5

０́

H

O“

N02

HO

H

卿

OCH3

H

H

H

0CH3

CH3

H

H

H

H

OCH3

H

H

N02

H

H

H

H

85

70

65

78

75

65

‐６０
．

‐６２

　

‐８５
．

‐８８

　

２０２
．

２０５

‐５５
．

‐５８

‐４０
．

‐４４

　

　

‐３５
．

‐３８

8.5(lH,D,卜 14Hz,C⊃ ,
7.6(4H,M,Ar⊃ 1.5(6H,

S,CH3),4.1(3H,S,OCH3)

8.5(lH,d,J=14Hz,CD,

7.5(3H,m,Anう ,1.6

(6H,S,CH3),4.1(3H,S,OCH3)
8.6(lH,d,J=(14HZ,CD,77

(4H,m,ArIぅ 1.7(6H,S,cH3)

1.7(6H,S,CH3),8,7(lH,d,J=

14厖,CD,7.5(4H,m,ArD
l.6(6H,S,CH3),4.1(6H,S,OCH3

)

8.7(lH,d,」=14H2,CD,7.5

(3H,m,A証う
1.6(6H,S,CH3),1,18(6H,S,

CH3),8.7(lH,d,こ=14H2,CH
7.6(3H.m.A0

NF1 3120

C01720 and 1675

N(D2 1580 and 1375

NH 3300
CO 1725 and 1675

No2 :580 and 1375

1725 and 1675

hIH 3120

CO 1720 AND 1675

hlH 3130

CO 1720
C01720 and 1675

Comp. YicldO/0 M.PCO lHNMR(CDCL3) IR Cm‐ :

7‐methoxy

8‐hydroxy

8薇 L‐o

8-methoxy

6,7くlilnethoxy82

7,8dimethy172

85

75

62

70

82

172

242-44

220-223

310¨315 dcc

238‐241

265‐268

255‐258

4.0(3H,S,OCH3),7.1(3H,m.A■う,
7.0.7.2(lH,d,J―-6H2,NH‐CH=C),
8‐8.4(lH,dj=6H,NH― C=CD
7.1(3H,m,A→ 7‐0‐7‐2(lH,d,JttH2,
NH‐CH=C),8‐ 8.4(1■ d,J“H2,NH‐

C=C⊃
7.2(3■ m,ArD,7‐ 7.5(lH,d,J“H2,

NH―C=CD,8‐ 8.4(lH,d,J=6H2,NH‐ C⊃
7.1(2■■ ArD,7.2-7.5(lH,d,J-6H2,

NH‐CH=C),8.83(lH,d,J=も H2,NH‐ C=CH,
4.0(3H,S,OCH3)

7.0(2H,m,A■ぅ,4.0)6H,S,OCH3),
7‐2‐7.5(lH,d,」 =もH2,NH‐ C=C⊃ ,
8‐8.3(lH,こ卜6H2,NH‐C=C⊃

7.0(2H,m,A颯 3.5(6H,S,CH3),
7‐ 2‐7‐5(lH,d,J=もH2,NH‐ C=C⊃
8-8.3(lltD,」=6H2,m‐ c=cD

CO 1620

OH 3300
=C‐H3030‐3050

C01625

C01600
=CtH 3020‐ 3040

N02 1550 AND
1675

C01600
=C=H3020‐3040

C01600
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Table 3: Preparation of4+hloro 4uinoline compounds

Table 4: Preparation of 4-Phenylquinoline derivatives

C=C1600
C=C aro 500

N021580
and 1310

N021580
and 1310

C=C
1600

C=C
16()()

OH 3300‐

3500

40(3H,S,OCH3),8‐ 86(lH,d,

J-3H2,N=CD,7‐ 78(3■M,ArD
7‐6764(lH,こJ3H2,CH=C‐ Cl)

40(3H,S,OCH3)86‐ 8(lH,d,J=

3H2,N=(】 )75‐7.6(1■d,J4H2,CH
=CCl),69‐ 78(2■d,A0
8086(lH,d,卜 3H2,N=CD,74‐76

(1■ d,卜3H2,CH=C‐Cl),70‐73

(3■ m,A⑮
70■ 4(2■ m,ArD3‐ 34(6H,S,

CH3),8‐84(lH,d,J=3H2,N=CD,

75‐77(lH,d,J=3H2,CH=C‐Cl)

443(6H,S,OCH3),86-87(lH
d,J=3H2,N=CD,75‐ 77(lH,

d,J=4H2,CH=C‐ C)7‐72(2H,d.Ar}う

86-87(lH,d,J‐ 3H2,N=CH)76‐ 78

(lH,d,J=4H2,CH=C― CL),70‐ 74

85‐87

12‐ 121

90‐ 93

125‐ 127

115‐ 118

112‐ 115

N02

OCH3

OCH3

OCH3

oCH3

N02

Conl■ . Yicld II.P.C. lHNⅣIR(cDCLD IRCM l

7-methory

5-niEo-8-melhoxT

8-nitro

7,8dimeth1t

6,7-dimeftory

8-hydro,rY

80

81

65

83

85

73

108-110

136-140

125-127

102-104

114-117

106‐ 109

40(3HS,OCH3),7Ю‐74

(9H,m,AID,86-8(lH,d,
卜3H2,N CD
40(3H,S,OCH3),80-80

(lH,D,卜 4H2,N=CD6_8‐ 76

(8H,m,A0
76-80(9H,m,A088(lH,d
N=CD
3‐34(6H,S,OCH3),7る -8(7H,m,ArH),

88(lH,d,N=CD
40(6H,S,OCH3),7-74(7H,m,ArIう ,

88(lH,d,N=CD
77-83(9H,m,Aの ,90
(lH.d,」=3H2,N=CD_

C=C1600

N02 1550 and

i350

N02 1355 and

1555

C=C1600

c=C1600

0H3200‐ 3400

０́

８０

８５

５。

８２

９０

７５

1

2

3

4

5

6

7■ ■
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Photoacoucflc DetecHon of Leser Induced Damege ln Optlcal Materlals

LATFY A. MAHMOOD, RAFA M. SAIED AND MOHAMED N. ALWAHHAB
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r.' 0- Llil l^,1: 0;, +rJlll 'or.l .rl-isl-r &si.-ll Jt $ A,r1rll r.= ,il+ :+l S . Photoacoustic effect 4* c.r |-ll e;ratJ=Jt

ABSTRACT 
ttr>l ++A o'lill ai'J[

In this work a real-time monitoring technique of &e early stages of laser induced damage in optical materials has

been investigated. Damage is monitored using the phtoacoustic signal generated in the optical component and detected by a

pizoelectric transducer attached to &e sample. It was found &at the damage threshold meazured using this technique was

always less than the reported in the literature'

INTRODUCTION

photoacoustic effect is the production ofan

acoustic tigaal *h.n a sample of matter is exposed to a

beam of intensity modulated radiation or a transient

heating. The concept on which the photoacoustic is

based ls quite old and the analogous effect commonly

referred to us the optoacoustic ellect hasbeen used for

many years in the study of optical absorption in gases'

The-change of name from optoacustic to photo acustic

has been lnsUtutea to reduce the confusion with the

acousto-optic effect in which light interact with acoustic

or elastic waves in solids-

The phoyoacoustic e{Iect was discovered in the

nineteentlr- cenrury by Alexander Graham Bell (l)' After

the initial flurry of interest by Bell's original work,

experimentation rvith the photoacoustic effect

apparenUy ceased. The effectwas obviousely considered

,r'b.ing-no more tlan an intresting courusify of no

great siientilic or practical value, funhermore, the

fxperiment were dillicult to perform since they required

the investigater's ear to be the signal detector' The

photoacoustic eflect rvas forggoten for ncarly fifty years

until the advent of microphones, since then a

progressive improvement and development has occured'- 
fne advent of lasers provided a major impetus to the

photoacoustic effect rvith application especially in

spectroscoPY.
ExPcrimcntal

This is sho*n in figure (l), the laser was a CO2-TEA

laser described fully in rcf (2), this laser generatcs a

pulse *'hich is 80 ns GWIilf) and contain 70 mj of

ln"tgy. This pulse rvas fccussed on the sample to a spot'

zise of 0.25 mm by short focus germanium lens' The

enerry densiry of rhe sample surfase rvas varicd using

thin pollthene shects which experimcntally found to

attenute the lascr energy indcpcndcdlly as shorvn in

figure (2).

The samples rvcre circular discs 50 mn in diametcr

and 5 mm thickness, the samples wcre always placcd at

the focus of the laser beam. Cne of the transducers

descirbed elsewere{3) was attached acostically lo thc rcar surfasc

of the sample urth a viscuos fluid as silicon grease. The

sample-transducer assembly was mounted on a holdcr rvhrch

permitted the rotation of the sample about is a.ris rvith the

transducer being on the aris so that the distance from each

illuminated site is the same. Part of the laser energY \\'as

diverted by sodium chloride flat acting as a bcam splitter for thc

porpose of energy measurement.
Results and Discussion

A range of samples rvere damage tested, these included

mettalic samples, dielectrics and thin films. The mettalic

samples were :

1- high purity copper

2- Aluminum, tlpe BS 325 S21

3- Stainless steel O?e BS1477/IIF30TF
-- 

""fl:'i* trree samptes udenvent roughing on a grinding'

mechain before being wet polished on a circular lap with 0'25 m

particles abrasive to an optical finish. The dielectric samples

rvere sodium chloride and pottasium chloride'rvhile the thin film
samples included high reflection films on germanium' coppcr-

nikel mirror with hard gold coating and gold lllm on aluntinunt

substrrate.
Laser induced damage u'as detectcd b1'graduallv incrcasing

the energv dcnsiry on the samplc surlase untrl a big rncrcasL- rrr

the magnitude of the photoacoustic signal lvas rccordcd bl'the

transducer. Each data point is obtaincd at diffcrcnl site on thc

sample, table I list the measured damage thrcsholds o[ thc

samples testcd, also shorvn are the published damage lhresholds

for the same samples. les.

A typical form of the photoacoustic signal rccordcd by thc

transduccr is shorvn in figure 3, this signal rvas rccorded in-

sodium chloride.
The scope rvas triggercd by the COz laser pulse, the delay to

the first peak is associated u'ith the time for the photoacoustic.

signal to rerch the transducer from the illuminatcd site, rvhilc

the hight of the first peak corrcspond to the longitudinal rvavi
tvhich travel Cirectly to thc transduccr, this also taken as r
measure

:
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Bean.plltter

: Attenuators

Saople

Aranrducer

Figure(t): The experimental set-up

100 6s/di,/

2     3      4     5      6po3■
tェ。。 (m● )

Figurc(2):a)the temporal proile ofthe C02 1aser pulse。

b)ThC Spatial prO■ le ofthc C02 1ascr pulse.
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Laser .nergy [nJl

Figure(S): photooacoustic signal as a function of laser energy in

- Molybednum

Figure(6): Photooacoustic signal as a function of laser energy in HR-
' germanium
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of the absorted encrgy to avoid any reflcclion or mode

conversion arriving at the transduccr latcr on. Care was

lakcn to prcvent any scattercd light from rcaching the

transducer, figure 4,5 and 6 show the photoacoustic

signal as a function of the laser energy for sodium

chloride, molybdium and Hr ftlm on germanium

substrate respectively. The slpoes ofthese figurcs

were measured and found to be llo.05, 1.1710.24 and

f.02-+0.003, therefore the Photoacoustic signal shows

an essentially linear dependcnce on the incident laser

energy before damage, whcn damage start to occur the

signal increases noticeably and for energy densites

geater than the damage tfueshold of the sample the

photoacoustic signal appeal to follow a simple power

law behaviour with the enerry i,e;
S=AEn

Where S is the photoacoustic signal, n is the power

dependence of the signal and A is a constanl
The rnagnitude of n depends on the nature oftle

sample and its value is generally less than 3 for metals

while for dielectrics materials n isgreater than 3. The
measuement ofthe enerry at the point where the graph

between lhe incident energy and the measured

photoacoustic signal change its gadient mark

the damagc threshold of the sample unde r damage test.

A photoacoustic signal is always prcscnt whcnever any ofthe
laser pulse is absorbed by the samplc. This signal is always
detected by the transducer since the wavelength of the
photoaco[stic signal generated is considerably larger than the

focussed spot-size of the lascr pulse on thc samplc surfasc.
Figure 4,5 and 6 show the photoacoustic signal suffers a nrajor-

change when damage occurs. One might think that the incrcase
in the signal is due to the acoustic cmission asscialed \yith thc

mechanical change, this, however is not the case. it must be kcpt'
in mind that belolv damage mo$ ofthe absorbed cnergy will be

converted to heat at the sample surfase and a photoacoustic,

signal will be produced immediatly. When damage surt some of
the absoftcd enerry will be uscd in breaking bonds and some

wilt be used for melting. Thereforg a decrease in the signal
shoud be expected rather than an increase. The increase in the
signal is therefore is not due to the increased acoustic emission,
it is due increased absorption process. It is well known, for
example, that the reflectivity of most metals is reduced when
they they are subjecled to a high intensity laser pulses (4,5,6,7)
or metals may undergose anamolous absorption.

Beyond damage threshold the increase in the photoacoustic
signal continue at the same rate.

１

　

　

　

２
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ABSTRACT
In the present work tte attenuation of 14.5 MeV neutrons in difFcrentり pes of ShiCtiging mateHals(Al,Fc and

H20)are dCterlnlned,using the NE‐213 dctector for dctection ofthe pdmary neutrons.The attcnuation ofp五 mary nux ih

difFerent materials is wcll dcined by simple exponcntial relation based on the removal cross section which were detelll‖ ncd.

Thc predicted valucs ofrcmoval cross sections are in agrcemcnt wlth the thcoretical detcll::inations.The devation bctlⅣ ecn

■e prcsent resurits and the carlier data obtained by the other authors can be cxplained by the geomctry dircrence ofthc

lncttrements.

INTRODUCTION
The concept ofremoval cross section can be used for

a rapid estination of the neccessary shielding for
neutron sgurces. The macroscopic removal cross section

I (c"n) -l is defined as the effective probabiliry for the
R
removal of neutrons from incident energy range. The

microscopic removal cross section per atom 6 s (barn)

equal the sum of microscopic inelastic bnd absorption
cross sections plus a fraction of the microscopic elastic
cross section. Tle relation between The macroscopic

and rnicroscopic removal cross sections for any element
is given by {1,2,31:

,= $'601*&*P(cm)-r (r)
f,A\
Where p is the density of the element in gm/cm 3 and A
is the atomic rveight.

The flur of primary neutrons at a distance r from the
point source ofthe strenght s is represented by [ 2,4]:

- I(r- r)
/(r) = ' *" -R (2)

4 nn2.

where f, is the macroscopic removal cross scction and
R

(r-r)=x is the total thickness oishicld travcrscd. When
the distance r is fixed, the flu.x of primary ncutrons can

be dchncd by the rclation [,5]:

Where 0(x) & {(0) are the flux of pnmary neutrons lor a

shielding ofthickness x and rvith out shielding respcctr\el)
Removal cross sections has been measured 13.J.5.61 l-or

various elements and construction materials bv activation
threshold detectros.

The NE2 l3 deteclor seems to be a suitable rechnique ro

determine the remoyal cross section in a more rapid rvay and
additionally gives the possibility of studying the induced
secondary radiadions [7,8]. Using fixed source detector
geometry, the logarithms of relative intesities (i/I.) plotted
against x rezults is a straight line rvith a slop of f, from

R
which the Q for different materials can be determined.

Experirnental arran gement
The geometrical arrangement used in this rvork is shoryn in

Fig.1. The neutron generator (High Voltage Engineering rype
T400) produces deutrons with an energy of I I 0 KeV at current
of 100 pA, the deutrons impinge on a target rvhich consist ol
trirum absorbed.in titanum layer on copper. Ncutrons wcrc
produces in the ,[H(d,n)l^ He reaction. The ancrgy and .""icld of
neutrons emitted from lhe target depend on the angle betrr,ecn

the incident deutron beam and the emerging neutrons [ 1,21.

The energy of neutrons emittcd in thc zero dirccrron ro rhe

incident dcutron beam (in the fonvard direcrron) uas l-l .i t() l:
MeV and the maximum ncutrons output per sccond is abour
5*108.

'ihe samplcs of Al and Fc shaped in rcctangular plates rviih
dimensions of 60 cm .r 60 cm and aluminiunr containcrs uscd

for u'ater samplcs.
Trvo liquid organic scintillator dctcctor tlpc NE-2 Ii uscd in

this rcsearch, one of them rvas uscd to dctcct the prinrari,
ncutrons that of thrcshold cncrgy 14 MeV in the fonl,ard
direction of thc deutron beam, and the second t'as used as a

source strcnght
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Figure(l): Geometrical ,urangent of the measurement

Figure(2):Semilogarithic plots of the rclative intensities
as a function of shicld thickness.
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mointor positioned at an angle of 90o to the forward
direction of the deutron beam. The detectors were
shieldedwith a 40 cm deep paraffrn wax sylindrical
coilimator with a diameter 7 cm.

The dislances of source -sample and source- detector
are 130 cm and 450 cm respectively.

R.esults and Discussion
After performing the neutrons intensity measurements

with different shield thickness (x), the values of Ln(Ig
as a function of x can be well approximatedby straight
line (see Fig,.z). The macroscopic removal cross sections
obtained in this experiment for various materials are

Vol. 6, No. l . 1996

given in Table l. The error are dctcrmined from rhe leasr-
squares fining. The macroscopic rcmoval cross sections wcrc
also deduced using formula (l).

Experimental values of 6R for Al and Fe obtained show good
agrremcnt with the :alculated [l] and with the measured by
activation threshold detectors 14,61, the previous valus of
Z =0.07190 t 4o/o for water I3l is good agreement with ourR
result, therefore, the deviation bctween the present rezulb and
the earlier data obtained by activation threshold dectors is about
(77o) this dillerence is due lo thevariation of neutron energy,
dimensions of sample and the puriry of the elements inthe
sample

Table( 1): Experimental results
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Shiclding       Prescnt  work
MatcJが  こtm、4 δROam)
A1        0.0570+0.002  0.9450+0.034

1

H20

Pre宙 ous wOrk     Rcrcrcnce

ξtm・` δROam) Numhcr
‐………         1.04         (l)

姓
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１Fc

0.0622+0.003

0.1122+0.003   1.325+0.041       ___
5

0.0672+0.002

7

0.1200+0.01

0.0719+0.003
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Where K is a constant, p is the scattering coefftcient, a is the

absorbtion coeffrcient per centimeter of ozone. X is the path

lengh in centimeters of ozone. For better accuracy in X, each

layer has been divided into sublayers of one kilometer thick. A''
is the scattering inte$al;

!o

x= Jro+F dp ......................(2) 
.

0

Where F is the air path from the top of the atmosphere to the

scattering heighg and from there vertically dorvntvard to the

observer.
o eliminate the constant K, intensity ratie of hvo n'at'elenglhs,

(3112A' and 33234'), rvhich have diflcrent absorbtion ( 1.23

and 0.08) and scatlering(0.461and 0.350) coefficients has been

taken;
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The above cquation is a function o[.r,.r1,.r2, x-I, and the surt

zenith angle. Thc value of x3 can be dctcrmincd (x3=x-.x l-x2-
x4). For simplicity, ozone is treatcd as uniformly distributcd
through all the laycrs, e\cept that for thc uppcr stratosphere,
rvhere ozone is trcated as exponentialy distributcd. This is
actually true in the troposphcre (8). Thc total atmcsphcric ozonc-

x, is obtaincd from dircct sun observations. xo is assurncd equal

zero (no ozone ovcr 50 km altitude). Ozone concentration in the

troposphcre is allccted by rvcathcr conditions; (9,10). Ho*'cvcr, .
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ABSTRACT

The vertical distributien of ozone is estimated by Umkehr methed. The center of gravity for different atmespheric

ozone has been computed. It is inversely prepertienal form rvith total atmospheric ozone. The upper and lou'er stratosphcrrc

Iayer are the most and least sensitive to total atmosphcric ozone varial.ions. They show undcrsheeting and overshooting.

respectively. The midstratosphere has a gaining tendency for ozone, while the upper stratosphere has a loosing tendency.

. INTRODUCTION

Eventhough, the thickness of the atmospheric ozone

column is around (0.25t0.I)cm, at standard

temperature and press are (OCo, l0l. 325KPa), the

ozone layer is crucial to both the general circulation of
the atmosphere and to the eistence of life on earth, due

to the absorbtion of ultraviolet radiation (l).
Only in recent years, ozone became one of the most

majer- issue of public concerns' Horvever, scientists

studied atmospheric ozone and its vertical distributions

long time age (2,3,4,5,6).

The variation of the ozone column dcnsity "can have

significant effects on the relaration rates ofboth ozone

and temprature perturbations in the stratosphere" (7)- In

addition to the dctermination of vertical distribution of
ozone, this paper has bcen conducted to analyze the

rcsponse of the vc(ical distribution of ozone, to

atmospheric ozone variations.

Mcthodologr
The intersity of sunlight in the ultravielet rcgion, at

the earth surface, dcpends on both, the vertical

distribution ofozone, and the sun zcnith angle.

To dctermine the vcrtical distribution of ozone, the

atmosphcre has bccn dividcd into five layers, (0-10)km,

(10-25)km, (25-35)km, (35-50)km, and over 50km. The

ozone content for the above laycrs is dcsignated as x4,

x3, x2, xl, and x0, rcspcctivclY.

The intensity of thc primary scattcrcd light, at the

suttcc is(4);

ヘ
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it is aszumed to reprcsent 1Vo of total atmosphcric
ozone (4). Two unknovms, xl and xZ are left to
dctcrmine. There are inlinitc differcnt values of xl and
x2 to satisfy equ.(3). Thcrcfore, observations for two
dillerent zcnith anglcs (80" and 86.5o), are needcd. The
intersection of the two (xl, x2) curycs, rcprescnts the
numerical solution for xl and x2. Observation for a
third zenith angle (84') has been cmployeri for
checking. The values ofthe I(X.l)/I(tr2) were observcd

at Arosa (47'lI), Switzerland, for thrce different values

of x (0.40cm, 0.35cm, and 0.30cm) (11).
The center of gravity (CG) of the yertical distribution

of ozone is computed as follow;
I

Iuo
CG(km) = r=:-

fx"
r=1

Where h is the mean height of the rth layer in km.
Results and Discussion

The Vertical Distributions of Ozone:
llost of the atmospheric ozone is concentrated in the

lower-stratosphere (10-25)km, sce fig (l). Thevertical
distributions of atmosphcric ozone (from bottom to top
layer)are 0.028cm, 0.2865cm, 0.024cm, 0.06l5cmfor
0.40cm ozone. And 0.0245cm, 0.2435cm, 0.020cm,
0.062cm for 0.35cm ozone. And 0.021cm, 0.3005cm,
0.018cm, 0.605cm for 0.3Ocm ozone.

The centre of gravity for the above distributions is
21.596knr, 22.123kn\ and 22.767knU for 0.40crn,
0.35crq and 0.30cm ozone, respectively. Other centres

cf gravity have been derived frorn published vertical
distributions of dilferent amount ofatmospherii ozone

Q:6,r2).
The centre of gravity is plotted against the total

atmospheric ozone x. It shorvs that, the centre of gravity
is inversely propertional in exponential form, with total
atmospheric ozone, see fig (2). The main production

region for ozone lie in midstratosphere, (13), and

upperstratosphere (i4), rvhere the amount of air
molecules and ultraviolet radiation is optimum for '

ozone production. Therefore lve can conclude that, the

center of gravity of vertical distribution of ozone,

moving dolnrvard, torvard the lorverstratosphere as

atmospheric ozone increascs. So rve can say with out
any doubt that, there is a dorvnrvard vertical diilusion of
ozone. This movemcnt and long photochemical lifc time
of ozone in lorverstratosphere explcrcs the high ozone

density at lol'erstratosphcre. Dorvnrvard movemcnt of
ozone at midlatitude has becn observcd (15). This
phenomena is very clear at lorv atrnospheric ozone (x <

0.200cm). The phenomena becomes rveaker ai x
incrcases. It becomcs undctcctable for atmospheric
ozone of greater than 0.300cm.

Vol. 6. No I . 1996

Thc Ozonc Dislrihrrlion Inrlcr (OD[):
Thc authcr dclrned thc (ODI) for rhe rth layer, as rhe ratic of

the actual gain (lcss) to the wcighted gaim (less) of ozonc
content for that laycr, where x changed by A x (t0.05cm)

CDl=(actual gain (loss)/weighrrd gain (loss)

1 over-shooting

= 1 normal
< 1 under-shooting
< 0 reverse-shootin

Fig (3) shows that, the lower-stratosphere and the
upperstratosphere, are the most and least sensitive regions to the
atmospheric ozone variations. They are out of phase by n While
the lower-stratosphere shorys over-shooting tendencv (ODl =
I ?4 at l7.5km altitude), the upper-srratosphcre shows under-
shooting tendency. In addition to that. there is a rveak revcrsc-
shooting (ODI= -0.06 at 42.5km altirude). ln orher words. ozone
decreases at this altitude, eventhough, atmospheric ozone
increases.

The Ozone Distribution index Gradienr (ODIG):
The auther defined the ODIC for nh la1,er as the rale of

change of ODI to atmospheric ozone variation x;
ODIG = A(ODIG)/Ax = l-r0 gaining tendenry I

| =o neutral I

L.o Ioosing tenaenz 
I

Each atmospheric layer, has different ODIG. The mid
stratosphere shows gaining tendenry (ODIG= 0.07mm-l at
30km altitude). In other words, the ODI increase TYofor ever.v

one mm increase in atmespheric ozone. The upperstratosphere
shorvs loosing tendency (ODIG= -0.023mm-l at 42.5km
altitude). See fig (4).

Summary and Conclustions
The center of graviry for vertical distribution of atmespheric

ozone is inversely proportional in erponential form rvith toial
atmospheric ozone. The center of gravir-v moves from 26.6km
altitude at x:0.160cm, to just about 20.8km alritudc ar x=.l.Ocm
The upper and mid slratosphcre are the ozone production
regions. Therefore there is a dou,nrvord diffusion o[atmosphcrrc
ozone. Incrcasing ozone conccntration rvill incrcase thc
tcmpcralure at that layer, due lo absorption ol sun light.
Tcmprature rise tvill alter lhe dvnamic slnrctlrre of thc
atmesphere, and rvill producc an injection proccss carrling
ozone to the Iorver-stratosphcre.

The value of ODi is diviatcd from uniry in both lou'cr and
uppcr stratosphere. The lotyerstratosphcre shorvs ovcr-shooting
tendenry (ODI > l), Whilc the upperstratosphere shorvs undcr
shooting tendenry (ODI<l).

As ODIG concern, the midstratosphere shorvs gaining
tendency for ozone (ODIG > 0), n'hile the upperstratosphcre
shorvs loosing lcndcnry (ODIG < 0).
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The Topographical Vertical Wind in Iraq
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ABSTRACT
This work is an attempt to give a broad-brush sketch of the vertical rvind component, created by sloping lcrrain in

Iraq, and to detcrmine its inllucnce on dust phcnomenon. Due to mathematical complexities of the subject and to the lack ol'

aata thercfor it is found convcnient to use simplified methods to achieve the above purpose, Calculations shorved that

horizontal wind rvith northerly, northrvesterly, northeasterly and easterly directions results in upward topographical uind

motion in the middle and moit parts of the southern regions of Iraq and vice versa. It has been found that the topographical

lvind plays an impo(ant role in feeding and suppressing dust in the country'

'ioL 6.lio l, 1996

kinematical boundary conditions:
Ifthe earth surface has has the equation [12]

ry(x,y,z)=0 (1)

and is rigid and at rest, then normalcomponentofmotionis
zero. In other words, the motion is tangential to the earth

surface, so

V ' VrY=0 (2)

rvhere Vry is normal to the earth zurface.

Suppose that the height above the mean sea level is given by:

z=z(x,y) (3)

Then
z-z(x,y)=ry(x,y,z)=0 ({)

Hence

'Wo= \.**'v.* (5)
d^, d\

rvhcre We is the vcrtical velociry creatcd by the sloping terrain

and u and v arc the horizonal l'ind components in easl and

noflh directions respcctively.

INTRODUCTION
Although the option of the atomospheric scientists rvho

are interested in dust phenomenon in Iraq, covered a

wide area in this field but it may be divided, gener:rlly,

into tfuee major categories. These categories are, the

study of the ellects of climatological and meteorological

parameters 11,2,3,47, the estimations of the

ioncentration, The size distribution of the particulates

[5,6,7,8], and the understanding of the annual

frequencies and its prcdiction [9,10]. However,

researchers attention has not been directly oriented to

the role of the vertical rvind component, rvhich is the

most impofiant element in dust and cloud development'

Vertical motion may be caused by one or more of the

folloning:
a)Direct heating ofthe air layer close to the ground'

b)Large scale convcrgcnce and divergence of the

horizontal tyind ncar the earth surface.

c)Cold fornt.
d)Sloping terrain.

fms l'ork deals rvith the vertical motion, creatcd by

the latter effect t'ith relation to dust phenomenon'

PRTNCTPLES AND METHoDoLoGY ,","f11'lll,flr'i,i;fj;J*:fi',l,XU'fi:"1;ffl#:i .

.#r:ffiiirn#,r.:i,r"#,TJr',."rl;r't?Hl'#iT 
.o*pon.no ,. interporated in ane*vorkof gridpointsrvith

AL .AL
m/sec. Hos.ever, the accuracy of general intcrvals of 110 km. The gradient components 

^ 

anA 
S 

are '
mctcorological wind instrumcnt is about I m/scc,

thus, in gcneral the vcrtical componcnt is not estimatcd for each of the grid point using the l:5 x lOs scah

mcasured in routine obscrvation, hence, *rt, U" topographical map of Iraq'

infcrrcd from othcr mcasurcd parameters. Ho\r,cvcr, In spitc of thc fact that cquation (5) givcs w0 mathcmatically,

thcrc are practical diffrcultici involovcd in this ncvcrthclcss, practically it has to havc somc cxtrapolating anil

mcthod. Thc calculation of o.ographical vertical rvind smoothing approximations. For inslancc. thc obscn'ing statio0s

component is rtunatcly, .r...gInjty bcing simprificd. arc irrcgutarly arrangcd, thus it is ob*ious th:l1 thc horiz'ontai '

Thc simplificltion can uc maai in i *ann., si*itar to rvind componcnl has to be cxtra grid points. Also thc hcighr 6t'

that suggestcd by pattcrsonIllt,rvhichisbascdon thctcrrainh;rstobesmoothcdforthcminorirrcgularitics'

the 
"
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RESULTS AND DISCUSSION
The gcncral pattcm ofthe vcrtical wind componcnt

creatcd by sloping tcrrain in lraq are sholvn in flgs.
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available. As  observed by the lraqi mcteorological

認 響 蹴 :ntte」翠 t。ユ 槻 驚 驚 常 電 1
accorgingly the exact adva,cement of the stol“ liS that

it is startcd in AL‐ Nakhaib and shortly ancr kl10 160

followed by Ramadi,Karblal■ Baghdad,and inally

Hilla and then vanished.

The patterns ofthe topographical vcrtical、 vinds

Vol. 6, No. I , 1996

calculatcd by equation (5) for that stormy day are shown in
figs 6 to 13. Ignoring the mountain rcgions which is

assumed to be not a proper area for dust initiation, a

simple comparison bctween figs 6 to 13 and fig 5 draws

the following conclusions:

l) The stormy day started with either zubsident or stable

wind prevailed all over the country. The visibility was

generally good. This condition persisted till 0900 GMI.
2) At 1200 GMT an updralt wind is established in many

parts of the middle region with the core at lhe southwest

of Al-Nakhaib. The storm start bcing more severe at the

Al-Nakhaib where the visibility started to deteriorate

seriously.
3) At 1500 GMT, The updraft wind increased in both AL'

Nakhaib and Kilo 160, meanwhile the slorm became

more sever and visibiliry was nil. The general

meleorological pattern at lhe surface is showing in fig
(14).

4) At 1800 GMT, the vertical wind is reversed in both AL-

, Nakhaib and Kilo 160 to a dorvndrafl whercas the

updraft motion maintained in Ramadi, Baghdad, and

south of them. The visibility improved in AL-Nakhaib

and kilo 160 and deceased in Ramadi, Kerbala,

Baghdad, and Hilla successively.

5) At 2100 GMT, the situation is settled down in most part

of the country except Baghdad and Hilla where the

storm, -as reported - vanished an hour after midnight.

Figure (14) General meteorological pattern at the surface ar 1500 GMT of lsr April 1990

月
”
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. Conclusions and Suggestions
Thcre is a very high outstanding relation between the

topographical wind patterns and the advancement of the

dust storm. It can be concluded that the topographical

vertical wind is an encouraging criterion for
interpreting dust storm initiation and vanishement in
Iraq. Howwer, one can not judge othcr factors which
may enhance the process such as srrface susceptibility,

human activities and other factors producing vertical
motion. As the topographical vertical motion seems to

be a powefrrl factor in dust phenomenon, it is suggested

t}rat researchers are required to extend this work to
comprise other factor taking part in the vertical
motion. Howorer, this zuggestion is Iimited at the
present time due to the inadequacy of the wind
observations available.
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l-small heat affected zone (tlAZ) ofa value that depends on the

metal(3).
2-Vacuum-free process(4)

3-Contactless handing of workpeice (abolishes any possible

contamination).
4-possibility of different joining schemes "Lap, corner, and T-

joints'(5).
5-Possibility of welding dissimilar ."1"15.(6'7)

2. EXPERIMENTAL WORK

A-Laser system description:
An nd: Yag laser of (10) msec. pulses operates at (1.06)pt

m rvith fundamental tranwerse mode (IEl6o) was used. A
(20)cm focal length lens was employed in conduction with the

laser system to focus the laser beam onto the workpeice.
The systenq supplied with CX-Y) table, facilitates the

provision of variable energies(1-24) joule. Fig.(2) shorvs the

specimen used for the creep test.

B-Seam welding mechanism:
This rvas achieved by over lapping laser pulses on the

lead specimen. To materialize this properly, the spccimen was

allo'rved to move (0.25)mm after each pulse. The u'hole rvork

rvas arranged to operate the system al a hxed laser pulse

energy (1.15)joule and rcpletion rate o[30 ppm.

3. RESULTS AND DISCUSSION
Figs, (3) and (4) shorv the strain-time curves (creep curves) lor
parent and rvelded lead specimens. At various stress levels, the

creep constants (cr,,A,B) and stress exponent (n) rvcre

calculated for parent and rveldcd lead as shorvn in tablc (l).
The fracture location rvas ahvays in base metal in all welded

specimens giving . an indication that the rvelded zone gained

more strcnght than that of the base mctal a 'phenomenon that
is sometimes callcd crcep grain boundary". This is due to the

fact that laser rvelding makes grain refining. It means that the

base mctal has equiaxcd grains zone ofcrccp resistance lcss
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ABSTR,ACT
In this wor! Seam weldingn Conduction limted type" butt join! at atmospheric environment was achived using pulsed

Nd:yag laser to weld lead speciments. Creep test was carried out for welded and parent lead. In addition to that the stress exponent

and constants related to the creep were calculated.

l.INTRODUCTION

Creep test is performed by appllng a constant load on

the specimen and observing the increment in the strain

(or extension) with 1ims.(t) A typical exlension-time

curve is shown in Fig.(l), rvhich identifies three

regions(2):-
lToZ
---: Primary creep creep proceeds at diminishing rate

due to work hardening of the metal.

2'lo 3

.---' Secondaly creep- creep proceeds at a constant rate

because a balance is achieved between the work

hardening and annealing (thermal softening) processes.

3To4

--. Teftiary creep the creep rate increases due to

necking in local stress and failure is at pt(4). Secondary

creep rate for a particular metal depends on many

variables the most important of which are stress and

temperature. The most commonly used expression for

relating secondary creep rate (a) to stress o (when o 55

N/mm2) and absolute temperature (T) has the form (2)

eo= A On g-sElRT (1)

rvhere:
(A): constant, (n): stress exponent, (E): The activalion

energy for creep, and @): is the universal gas constant

(8.31Jlmol.k).
This equation shorvs that the creep rate increases by

increasing either the stress or the tempcrature. By

taking the natural logarithms lYe get

lnso=lnA+nln-EolRT (2)

For the crcep rate rvhen o>5 N/mm2 there is anothcr

exponential erpression rvhich has the form(z).

e=Bcc o .-E/RT (3)

lvhere:
(B) and (ct) are constants. Laser rvelding has many

advantages over conventional methods. These may be

summarized as follorvs:-
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than that of weld zone. This looks as an attractive point

of the laser welding. Tfuoughout the lvclding proccss

carcfirl overlapping was assured at a ratio of Q0%)'

When poorly overlapping the laser pulses a tiny defcct

"BLOW HOLES' which weakens the welding maybe

generated. This defect will disapper with proper

iverlapping since remelting the regions will accord this
'defects. There was no stress concentration in the weld

zone because of the firll penetration welding.
The resulted creep rate for welded lead was larger

-than that of the parent, this can be explained as

follows:-
The long laser oulse used offer slow heating therfore

allowing some kind of annealing to take place' This

increases the elasticity and giving longer time to reach

t}e fracture point for the scame lead as compared with

the parent.
4. CONCLUSTION

l-Creep resistance for parent metal was less than that of
the welded metal. This expiains the fracture location

as being aiways in the base.

2-There was no stress concenEation in the welded metal

sincethe fully- penetrating welding was always the

case.

3-Creep rate for welded metal was larger than that of

the pa:enr This comes about by the associated

annealing.
4-No micro - cracking nor porosities were noticeC.

Vol. 6, No. I , 1996
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valuesTable (l) Shows the creep conslqnts 3nq sqess

-Lead Spctimcnt A B n c1

Wcldcd 3.32 1.68 12.75 12

Parent 3.66 2.71 8 0.9
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ABSTRACT
A dual-photodlode is uzually used as an optical phase detector (OPD) in homodyne optical communications. Here

the performance of unbal anced OPD has been investigated using a classical model for the optical mixing process. A

generalized expressions related to the dctector gain characteristic and signal suppression factor are developed for arbitrary

polarized laser fields. The results indicate that a DC<oupled optical phase locked loop (OPLL) requires almosl a completelv

balanced OPD compared lvith Ac<oupled or Costas Oplls.

INTRODUCTION
Recently, dillerent techniques have been reponed to

increase receiver sensitiviry in optical communication

systems. Among these are: employing advanced

avalanche photodiodes tl,2l, optically preamplied

receivers [3,4], and coherent transmission [5'6]'
However, coherent lightwave techniques of[er nearly

ideal detection sensitivity as well as selectivity similar to

that obtained at radio frequencies. These features enable

us to use the vast bandwidthoftheopticalfibermore
efficiently. Coherent detection is achieved by employing

nonlinear mixing behveen the information-bearing

optical wave and a locally generated optical rvave; the

mixing is done using a photodetector. When the signal

and local oscillator (LO) frequencies are identical, the

process is called homodyne detection and the

information appears directly at baseband frequencies.

Homodyre detection of a phase shift kelng modulation

gives the best theoretical receiver sensitivity of any

binary modulation schemes t5]. Unforlunately,

homodlne scheme requires an optical phase locked Ioop

(OPLL) to rynchronize the signal and the LO lasers and

this has proyen di{Ilcuilt to achicve unless a very narrolv

linewidth optical sourccs are uscd [7].
Horvever, on going progress in the dcvelopment of

semiconductor lasers lct us hope that problems

associatcd u'ith practical OPLLs might be overcomc. In
demonstrated $'stcms OPLL is usually realizcd using a

dual- detcctor optical mixcr as phase dctector pD) to
cancel the LO excess noise and to usc effrciently the LO
poryer. Unfo(unately, unbalanced optical mixer does

not bchave as an idcal PD and this will dcgrade the

pcrformance of the OPLL incorporating it. The purpose

ofthis papcr is to address this problem in dctails'

げ出lr=Ⅲ

Ⅲ夕 |が ミヽ1-ヽ こ口 |

THEORETICAL MODEL
Figure I shorvs a simple model of a homodyne optical

receiver. The weak received signal of average polver P5 is
spatially combined u,ith a strong Lo signal of average porver P;

using fiber direction -al coupler with coupling ratio (0<a<l).
For n= 0.5 and identical photodetectors a balanced optical
mixing will be achieved when the two optical paths are equal.

The central theme of the analysis is that light is described by

a stochastic vector field and that photoelectron events are

represented by a doubly stochastic poission point process [8,9].
To derive the probability distribution of the photo-counts for
arbitrary polarized laser fields, the total integrated intensity may

be regarded as the sum of hvo statistically independent
integated components, one for each of the.polarization
component of the rvave after passage through a polorization
instrument that diagonalizes the coherency matrix [8]. The
optical intensity incident upon each detector can be expressed as

follows [0]

S(t) = Sr (t) + S:(t) + Sx (t) (l)

where Si(t), i=1.2 are thc direct dctcction inlcnsitr corlrponcnts
(one for each incidenl field).and Sx (t) is thc homodl'nc mixing
cross-term. The detector photocurrent SD (t) obtained by lorv-
pass filtering the optical intensity dorvn lo the detector

bandrvidth (rvhich is much lorver than the optical frequcnq').
SD (t) = SDr (r) + 5or 1t; + So* (t) (Z)

whcre the superscript denotes lorv-pass filtering.
Taking both detectors inlo account and after resolving the tTvo

arbitrary polarizcd input ficlds into orthogonal components rvith
respect to the same X and Y aris it can be sho$n that the total
photocurient I'1 = SD can be rclatcd to thc qystcm paramctcrs

through the rclation
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IT=【 Al b2+A2b Sin CCc+Cc)+A31 PL(3)

whcre

Al=(1‐ )Rl‐ ●R2

A2=2 1Rl+R21 Vα い―αヽKp
A3=αRI‐ (1‐)R2
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CHARACTERIZATION OF UNBALANCES OPD
Diffcrcnt paramctcrs arc uscd to charactcrize thc Performance

of PD in PLL circuits [3,141. Among thcsc are lhc normaliTed

detcctor characlcristic g(0e), the dclcclor scnsitivilY k,l and

signal supprcsion factor 1. In thc following we prcsenl a briel'

summary df thc calculation for thcsc paramclcrs in the case o[
dual-photodiodc optical mixcr along rvith illustrativc rcsulls.

A compleleiy gcneral computation vcry quickly becomes

unwidcly and as this would dctract lrom thc aims o[ this study

the following simplilications arc uscd: (I) the optical mixer is
realizcd with perfectly matched photodiodes (i.e Rt=Ru and

t3ken to be I to demonsuats the results). (lI) Both laser signals

are aligned in polarization at the receiver input. Thus the

dgviation of cr, from 0.5 gives a measure of the dcgree of
unbalance. The unbalance factor 6 is taken to be (o{.5) /
0.51=2..-, in this paper.

NORMALIZED DETECTOR CHARACTERISTIC
The normalized dctector characteristic can be evalualed by

normalizing Ir(9e) with respect to Ir(zrl2). With the aid ofegn. 3

we get

g(oe) = I1(0e) / I1(n/2) = Br + 82 sinee 0)

rvhere
B1 = (A1 bz + Ag) / Arbz + A2 b + A, (8a)

B: = Az b/ (Ar b2 + A2 b + Ad (8b)

Equation 7 indicates clearly that the.normalizcd output of thc

unbalanced OPD can be split into tlyo parts: one is indepcndcnt

of the phase differcnce (i.e Br) and the other sho\Ys a pure

sinusoidal characteristic with peak gain 82. Nole that both Br

and Bu are functions ofb=[ps/plllz and they reduce to zero and

l, respectively for the ideal case ofbalanced mixer.
Figuen 2a and 2b exhibit tle bdependence of the OPD gain

for a={.45 and a1.55, respectively. The dashed line
corresponds to the balanced case of ct=0.5 rvhich is independent

of the signal to LO poryer ratio b2 and included in these figures
for comparsion purpose. From the examination ofthesc curves,

we conclude the follorving:

(I) Even unbalance faaor l6l=l2c(-llas lorv as l0'% makcs the

gain characteristic of the OPD degrades from the ideal

sinusoidal pcrformance and this cffed is more pronounccd at

lorver values of porver ratio.
(U) The behaviour ofan unbalanced OPD dcpends on the sign ol
6 in addition 10 its magnitude.
(iii) As expectcd from lhe analysis thc dclcclor has a brascd

sinusoidal charactcristic. The high level of thc dc componcnl al

thc detector output undcr cenain conditions \\'ill affccl thc

acquisition bchaviour of thc OPLL. Thus torcduce thc cficct ol
unbalanccd OPD thc dc componcnt al thc dclcclor outpul should

be subtmctcd using advanced OPLL slructurcs such

(4a)

(4b)

(4o

Hcre b: =Pr l?r is the power ratio (i.e. b is the field

ratio), 0. is the phase olfset b,ctween the two input lields

ard Rr Ez) is the responsitivity of the first (second)

photodiode. Both Kp and 0. are rclated to the

oolorization ofboth laser ltelds Il l],
fu =1i*gr* * K""Krr + 2,&-

COS(ともs) (5→

u" = on-,f ffi*t'-^' I (ro)
L {rsxcx . Vxsrxt-v.a.( & - a)J

where IGx, Ksv, Krx, and Klv represent the fraction of
Ps anclPl in the X Y planes respeaively. Further 6s and

El are the phase shift berween signal components and

LO components respectively. Perfect malching bctween

the signal and LO fields (i.e Kp=1,
0F0) results in photocurrent Ir proPortional to sin e.

rather than sin(ec + 0p). Thus polorization

misalignment introduces error in the Po performance.

For balanced receiver (RI=R:=R, o=o.5) the terms

Ar and A: in eqn. 3 vanish leaving

Ir=2BRPr-rG sin(0e + 0p) (6a)

for the general case ofpolarizaition misalignment and

IT=2 b RPL SinOe (6b)

When the states of Polariz2tion ofboth optical waves

are idenl.ical. Equations 6 reveal that pcrfect matching

in polarization is very essential to make the

performance of a balanced dual-photodiode mixer

approaches that ofa pure sinusoidal Po.

Dillerent schemes have bcen reported in the litcrature

lo reduce the eflect ofthe polarization mismatching in

coherent optical communication [12]. l^dvances in
polarization presening fiber continue to be reported and

automatic polarization compensation schemes based on

mcchanical or elcctooptic dcvices have bcen

dcmonstmted. In addition to that a polarization divcrsity

reception offcrs a morc gcncral solution. In thc rcst of
the papcr rve uill assume a ncgligible polaraizalion

misalignment at the rcceivcr input and focus our

attcntion on the pcrformancc degradation ofunbalanced
oplical mixcr.
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lte fiuximum value ofKd occurs when a = 0.5

(Kdm,x = (Rl + R2) bpl

= (Rr +R' &.P"

For balanced mixer R1=R2=R then (KJ."* = 2R .E
Figure 3 shorvs the variation of detector sensitivity

(normalized' to RJ! ) vetsus the coupling ratio ct as

obtained from eq. 9 for identical Photodiodcs. Note that

a small deviation ofcr from 0.5 has a negligible effect

on k6. In fact for 0.4 <c!< 0.6 $e sensitivity is within
2oZ less than that for the idcal case a= 0.5.

It is imponant to note that according to eq.9 the

detector sensitiyiry kd is alrvays positive. This parameter

can be related to the slope of
g(oe) evaluated at ee=0 by ttre following expression.

陥=町 172)もか|^=S (11)

Thus when the slope ofg(0e) is negative at the origin
we expect Ir(7y'2) to be negative for that case.

SIGNAL SUPPRESSION FACTOR
In general, the phase ofthe outPut signal ofoptical

laser source rvill fluctuate around mean value. This rvill
intorduce a phase noise in OPLL lvhich is related to the

linewidth of both lasers (signal and LO). The spectral

linewidth ofsemiconductor optical sources is one ofthe
most important paramcters in coherent optical

communication. Signihcant progress has been made

rccently in the ,chicvement of nanorv linewidth
(<I0MIZ) scmiconductor lasers [161. In addition to

tlut a nonnegligible contributions to phase error come

from receivcr shot noise and data phaselock crosstalk

[71. If the phase fluctuation is dcfined as O with
probability dcnsity function P(O) thcn the avcrage output

ofthe unbalanccd rcccivcr can bc exprcsscd as

g(OC)=∫ t(6に一φヽやヽφヽこφ (12)

Because lfthe pcriodic PD charactcristic lvhich eKends

over a pcriod of 2n, lhe angle 0 is taken to be modul o-2

n
The inllunce ofphase noisc docs not only involvc the

degradation of thc output signal at thc PD, but also the

slope at the null may bc dcgradcd by a phcnomeanon

which is callcd signalsupprcssion factor 1 [141.

(14)

assuming Kp=l. Note that 1=B2 whcn the phase noise is
neglected-

Figuers 4a and 4b show thc variation of signal suppression
factor I as a function of the standard deviation ofthe phase

noise o{ for
o=o.45 and 0.55, respectivcly. The solid lines conespond to the
unbalanced case ,rvith different values ofb while the dashed line
rcfers to o {.5 which is indcpendent of b. the results are
calculated assuming truncated Gaussian phase noise. These
Iigures highlight the following facts:
(I) Even for the ideal case ofnegligible phase noise (oo=o) rhe

signal suppression factor for the unbalanced receiver differes
from that for the balanced mixer.
(II) When o0 increases the magnitude ofthe suppression facror

1 decreases for all rcceivcrs @alanced or unbalanced).

flII) At given value ofog the parameter n will be proponional
to 82 according to eq. 14. Thus 1u,ill be positive of negarive
according to thc sign ofB2. To be more precise rhe sign of rhe
denomiator ofeqn. 8b I i.e D=A182+ A2b+Ar] rvill play the key
role in determining if 1 grcater or less than zero. The
assumptions used in the calculations give Al=-As= l-2a. Thus
D=(l-2cO 6r-9 +A2b with A2>0. For practical receivers b<l
then the term D will be al$ays positive for
a>0.5 leading to I>0 as shown in Fig 4a. For
cr<0.5 the value ofD \yiU be posilive (negative) ifthe magnitude
of (1-2axb2-l) is less (greater) than A2b. The critical value ofb
can be estimated by approximating D by (2a-l)+A2b assuming
b2<<1. Thus b=bc=(l-2c)A2 rvill make n--)"o. Operaring at
poryer ratio >b2c leads to positiye values of r1 which is

decreasing function of b (since D is linearly relared to b Mrhin
the approximation b2<<l). For b<b2c I is negative and its
value increases with b.
(I9 It has been shorvn I ll lhat for a homodl'ne optical PSK

receiver an rms phase crror of I0o resulls in ldB pcnaltr ar lt)'e
bit error rate. If lhe maximum allorvable rms phasc noise is

Iimited to 10" in practical rcceivers then the variation of rl $,irh
oO can be neglcctcd in this regime.

CONCLUSION

The performance of optical mixer incorporating a

dualphotodiode has been invcstigatcd as a phasc dctcctor;
emphasize being placed on the opcration in the unbalanced
regime. The optical mixing process is classically analfzcd for
arbitrary polarized optical ficlds rvhich results in gcncral
expressions relatcd to the charactcristics ofboth balanccd and
unbalanccd mixers. The analysis indicatcs that optical mixer
bchavcs as an optical phase
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dctector with a blased sinusoidal gain characteristic.
The dc offset at the detector output is more pronounced
at lorvcr values of b2=ps/Pl and can not bc ignored
even for an unbalanced factor as low as l0%. Thus DC-
coupled OPLL required almost pcrfectly balanccd OPD.
This restriction is more relaxed for Ac<oupled or
Costas OPLL where the dc offset is automatically
concelled. It is also found that the signal suppression
factor is significiartly allected by the unbalanceC factor
even at low values of rms phase noise. Again the power
ratio bz goyerru the variation of this parameter. In the
other hand the eflect of unbalancedfactoron detector
sensitivity can be neglected for practical receivers.

The analysis and results here can be used as a
guideline to asses the performance of homodyne optical
receivers. The work in this direction is still in progress
with attention to multichannel transmission.
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ABSTRACT
The estilnation of thc optiinunn tilt angics is one of thc nll)st important proccdurcs in imp:cmcnting thc・

solar cncrgy systcm.Thcsc angics iic usua‖ y bc●vccn cast and wcst south‐ racing dircctions.This paper includcs

an cstimatc of thcsc anglcs ror Ⅳ10sul City.The cstimate is bascd on expcrimcntal mcasurcmcnts orthe giOhal

and dirused sOlar radiatio■ on ho●zontal surface for evcry month and season.The compa‖ s on is made forthe

cncrgy gaincd at the optilnum tilt angics rclative to horizontal surFace for south‐ facing dircction.AIsc the

encrgy gaincd for th,oI〕 timum tilt anglcs at anglcs 30。,60。,900 bctwccn southcast and southwcst dircctions

are shown.The rcsuits are uscd to cvaluate the arcas which can be dctcrlnined by the rcquircd cffccicncy ofthe

collcctors according to Arstiy; the inclination from the eatth surface and sccondly3 according to their south‐

facing dircctions South to East 6/E)and bCtWecn South to West(S″ り。Finally an empirical rclation for the

dcte二 1.linatio■ of the optilnum tilt angics is fol“ .ulatcd.

INTRODUCTION
The increasing activities in the field of solar energy and

its application in Iraq (1,2) require the knou'ledge of the

optimum tilt angles. Since Mosul city lies in the

morthern half of the hemisphcre, the surface of the solar

collectors must be psitioned torvards the southeast and

southrvest directions (3.4).

The tilt angle depends on three components of solar

radiation. These components are:

a- direct solar radiation
b- sky ditfused solar radiation.
c- ground reflected diffuse solar radiation.

Fig. (1,2) illustrates that the optimum tilt angle p is

the angle behveen the collector and earth surface at

which the intensity of the incidcnt radiation is

marimum (5,6).
Studies concerning the estimation of tilt angles have

not yet been made for l,{osul city, except one rvhich

includcs the estimation of these optimum tilt angles at

south direction only (7).
In this paper an attcmpt is made to cstimate the

optimum tilt angics in the angular dircction range

through east-south-rvcst, i.c in the south-facing

directions bctrveen east to rvest in thc southcrn half-

METHODOLOGY:
2.1 Optimum Tilt Angles Distribution:

According to (8), the global solar radiation
Hp, incident on a surface rvith inclination angle p is

calculated

Hn, = GI - Hd)Rb + Hr + Hs (l)
YI

direct rad. difluse rad.

rvhee H, Hd are the global and difluse solar radiations
incidcnt on horizontal surface.

Rb is the radiation bctrveen e.\tratcrrestrial soiar
radiation incident on an inclincd surface to the
extraterrestrial solar radiation incident on horizontal
surface, and can be calculated theoretically (9).

Hr is the ground reflccted diffuse radiation and can
be calculated by using the following equation.
Hr= ll2 Hp (l+os p) (2)

rvherc p is the ground albcdo rvhich equals 0.25. Sincc
the surface of the study arca is acombinltion of grass,

sand, and concrete its ground albcdo is choscn lo be

0.25. This valuc rcprescnts the avcragc o[ thcsc
materials albcdocs ( l0).
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Hs is the sky diffusc radiation which can bc calculatcd

by the following equation:

Hs=Hd[Rb(H -Hd)lHo+l 12(l+cosp)( 1-(H-Hd)/Fro)] (3)

Hr, Hs both can be calculatcd without the necd of
experimental measuremcnts, only H and Hd nccd to be

obtaincd experimentally.
In this paper the values of H and Hd are obtained

from the Meterological Station at the Education College

of the University of Mosul for the period from 1988 to

1991.
This station is Located at36 19'N Latitude and 46o

09' E Longitude and at an altitude of 223 m above the

see lwel. The values of H and Hd were obtaincd by

using two kipp and Zonen pyranometers' The expected

accuacy of these values is * 10%.

The values of Hpy for each month are measured at

every 5o in the angular directions between south to east

and south to west and for all the inclination angles

between 0o-90o by using computer facilities.

At sou& facing angles of every 5o in the 180o range

between east-south-rvest there will be (91) values of
HBY, each corresponds to one inclination angle. The

optimumn tilt angle is then considered to be the one at

which HPy is maximum.
The results are then presented graphically by

projecting the values ofangular directions on the x-axis

and the optimum tilt angles on the y-a-ris-

Fig. (3) demonstrates.curves representing Dec., Jan.,

Nov., Feb., Oct., and Mar.
Fig. (a) demonstrates curves representing Sept., Apr.,

Aug., and May.
Months fune and July arc execluded due to the fact

that their corresponding optimum tilt angles for the

whole angular direction angles between east and west

torvards south face were found to be zero degrees. Figs.

(5,6) are similar to figs (3,4) except that they show

seasonal and annual average optimum tilt angles.

2.2 Marimum SolarRadiation of Optimum Tilt Angles:

The relations between the energies gained at the

optimlm tilt angles and the energies gained at

horizontal zurfaces for the south-facing directions from

South to East and South to West (S/E and S/W). The

relalions are presented in Figs (7,8).

These figures shorv that solar radiation at optimum

tilt angle for 7=6" (i.e southern direction) is greater than

the solar radiation at any angle in southeast and

southrvest ranges.

The observed annual energy gain at optimum tilt
angles uith respcct to the horizontal surfaces is about

25Y" for the southerly direction (i.e 50"). The annual

enerry gain at any othcr of thc optimum tilt angle rvith

respect to its horizontal surface is not knorvn, sincc the

energy at this surface is unknown. Horvever, the energy

gain at any optimum tilt angle can be found if the solar

radiation at its corresponding horizontal surface is

mcasured erperimentalY.

2.3 rhc Evaruarion "r# J;,TJ.l;li'Jo..,."r,
The arca which is cflcctivcly uscd (i.c. r,r'hich

recicvcs solar radiation) by the solar convcrsion q'slcm
is ahvays smallcr than its total area. This is due to the

inclination ofthe solar collectors and thc dircctions that

thc collector is facing, notc that this dircctions lics
between E-S and S-W (l l).

To evaluate the effcctive area of any solar colleclor or
solar cell Figs (9,10) are prcparcd.

Fig (9) shows the efficiency percentag,es of a collectoi
versus its optimum tilt angles. For simplicity the values

of the optimum tilt angles are used with reference to the

latitude angle of Mosul city (L = 36o). In this figure the

efficiency percentage at the optimum tilt angle (L + 2)

for the southerly direction (y = Oo) is considered as

1000/o according to Figs (5,6). The e[Iiciency percentage

at any optimum tilt angles for any diredions behveen

South to East and between South to West (S/E and

SAil) is then determined with respect to the effrcienry
of the collector inclined at L+2. For instance, if the

optimum tilt angle equals 22* 1L-12) the effeciency of
the collector will be 63%.

Fig. (10) shows the efliciency of the collector versus

south-facing directions (directions between E.S.W).
Again in this figure the efficienqv al the southerly is

considered as 100%. The efficiency al an) other
direction is then determined with relerence to the

efficiency at the southerly direction For instancc. if thc

collector is directed towards

30o at southeast then the efliciency at the collector will
be 85%.

2.4 The Empirical Relation for Determining The
Optimum Tilt Angles:

The meazurements of this study (optimum till angle e

opt, global solar radiation incident on horizontal surface

H and south-facing directions in southeast and

southwest y) are used to design a model which can be

used directly to find the optimum tilt angle from the

solar radiation incident on horizontal surface at any

south-facing direction between southeast and southrvest.

The model is derived using a STATGRAF program.

This program is usually used to modulate an equation
according to some empirical data given as an input.
The resultant model is found to be as follorvs:

0opr=A+BH+CY2 ({)

u'here A. B and C are constanl-s rlhose lalttcs arc givcn

in table (l). According lo this table. thc corrclation
coefficient (r) bctrvecn the optimum tilt anglc calculated
from eq (4) and those calculated previouslv from eq ( I )
is one, i.e they are llAYo correlated. This indicatcs that

the estimatcd model is fairly accurate (12).
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Discussions and Conclustions:

Figs (3,a) are uscful for the changeablc solar
conversion systems such as heatin& cooling and watcr
pumping systems, since thcy provide the inclination
angles of solar collectors or solar panels cells.

The optimum lilt anglcs for June ard July are

considered u Z*ro degree because tle solar altitude
angles for them are 88' and 84" respeaively. This
means tllat the sun makes an altitude angle of90o, i.e
the sun will normal to the earth surface.

Figs (5,6) show rat the optimum tilt angles for
Winter and Autum are geater than those for Summer
and Spring. This result assures firstly, the inverse
relationship bctween the optimum tilt angles and solar
altitude angJes and secondly, the solar declination
angles. These two figures (i.e figs 5,6) are useful for
fixed solar conversion systems such as panel cells above
buildings and electrical generator stations.

figs (7,8) are uscful for cstimating the encrgy gaincd at
the optimum till anglcs. The maximum energy gain is
found to be at the south geography dircction.

Figs (9.10) can be uscd as references lo estimate thc
uea (A) which is effcaively used by thc solar syslem
thercby determining the eflcciency percentages ofthe
inclined colleclor and the effecicncy percentage at
ditrerent tilt angles using the following equation:

The ellective area (A) = Total area @) . Effeciency
percentage due to inclinationi Effecienry pcrcentage
due to the dcviation of thc collector from south
direction.

Note that the lotal area (B) is ahuys grcater than the
eflective area (A).

The model for calculating the optimum tilt angle
which has been formulated in section (2.4) can be used
directly without lhe need of applying eq. ( I ).

Table(l) Show the values ofconstants A,B and C and the Corelation coemcients r wirh respccl lo
the Deriod in southeast and southwest from eq. (4

South East

The PeHod A B C r

Winter&Autum
Summer&Sprin

c
Annual

906311
‐68254

642894

00055
00026

‐00041

‐00087
‐00014

‐00053

0983
0996

0993
South West

The Pe五od A B C

Winter&Autum
Summer&Sprin

c
Annual

‐103178
‐942442

‐544118

001357
00141

00143

‐0.004
-0.0003

‐00021

0974
0999

0982

rsr l lo th. incth.d ,t rr

Figure(1) Incidencc of dircct, sky diffusc, and ground
re{lcctcd mdiation on an inclincd surface
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Figure(3) Shows the optimum tilt angle versus south-
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the value of optimum tilt angles are those at

whichHPT is maximum
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Figure(9) Efiiciency percentage versus optimum rilt angle EDEcicncy pcrccntage versus south‐facing
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ABSTRACT
RNase N was inactivatcd by mcthylcne blue

mumber Of histidine, e」 ne and tyrosine residucsin tl
oxygcn, temperature or enzyme cOncentratiOn,but cn

o対dation oF about■ⅣO molcs OF histidinc and thrce molc

of the enzyme, at which pOint Only hⅣ O scrine rcsidul
histidine,tyrosine and may be scrine in the catalytic Fun

INTRODUCTION
Various ribonucleases (RNases), such as RNase A(l),

RNase Tl (2) and RNase M (3) are known to be
inactivated by photo+xidation in the presence of a
photosenitizer dyes such as methylene blue, riboflavin,
rose bengal, neutral red and fluorescein.

RNase N from Aspergillus niger was purified (4),
crystallized (5), and some of its physical and chemical
properties were studied.

In this paper, the amino acid composition of the
enryme is reported with some results obtained by photo-
oxidation of RNase N in the presence of methylene blue,
riboflavin and rose bengal.

MATERI.ALS & METHODS
Enzymes

Aspergillus niger purified RNase N was prepared
according to the procedure described in the previous
paper (4,5), RNase TI was a commericial preparation
(Worthington Biochemical Coporation) and RNase M
was a gift from professor Masachika Irie, Faculty of.
Pharmaceutial studies, University of lcyoto, Japan.

Determination of an RNase activity
A.niger RNase N activity was dctermined by

measuring acid-soluble digestion products from yeast
RNA at 260 nm in spcctrophotometer as described in
the previous paper (4). RNase TI and RNase M
activities rvere dcterrnined as described by Takahashi
(2) and Irie (3) respecrively.

Buffers

7●16N。 1.1"`

●  ●

Amino acid analysis
Native RNase N were hydrolyzed with 6N HCI at

ll0oC for 24h in evacuated sealed tubes and analyzed
using a Beckman-spinco model MS automatic amino
acid analyzer according to the procedure of Spackman
e!_sl_$).
The recoveries of cystine and fyrosine residues in RNaseN are oflen low owing lo decompostion on acid
analysis. Isoleucine and valine are knoryn to be
liberated imcompletely in 24h of hydrolysis.

_ The tryptophan contents of the enryme were
determined by dimethylaminobcnzaldehyde method ol
Spies and Chambers (7,8).

RNase N was photo-oxidized at pH 7.0 unril abour 2-
3o/o of the initial activify rvas remaining. Merhvlene
blue was removed from the reaction mixlure by means
of a small IRC-50 colum (lOxl cm.. rhen rhe amino
acid composition of photo-oxidized RNase N
(abbreviated as Pox RNase N) was analyzed as
described above and compared with that of native
RNase N.

Protein determination
Protein conteng were usually determined by the

method oflowry et aI (9) using lyso4yme as a standard.

Photo-oxidation
Photoscnitizer dye catalyzed photo_oxidation was

TT.d out according to Fuji gl_sl_O}) as moditied by
Shikara.

Acctate,PhOsphatc and Tris_HclburTcrs wcrc uscd RNasc N(2mg)(0『
RNasc T1 0r RNasc M)was

bctl占 'ccn pH 4‐ 5.5,5.8-7.6 and 7.0‐ 10.0,rcspectivcly.    dissOlvcd in l mi Ofphosphatc burTcr.pH 7.O and、 ′as
kcptin o Pyrex tubc(18mm diamac)and kc,in   _
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a circularing water bath with a conslant stining at 37"C Photochcmical action of mcthvlene bluc oh RNase N in

for 15 min.0.lmg ofthe dye was addcd and the rcaction air or oxYqen

mixture was inadiated vertically from a distance of The rate of inactival.ion ofRNase N was slighrly
30cm wirh a 20OW spot light, A watcr layer of2cm affected when pure orygen affecled replaccd rhcair in

thickness was insened bctween the reaction vesscl and several experiments (Fig. la) and for this reason, all the

lhe lamp to eliminate the effcct of ultraviolct light. successive experiments were carricd out in air.
Aliquots (0.1m1) were withdrawn out, after appropriate

intervals, and assayed using RNA, as describcd bcfore, Photochcmical acti

for enzymatic activity. The changes in activity were

corrected for those of the control enrymes-

Conlrol experiments were carried out without dye,

light or atomospheric orygen.

RESULTS AND DISCUSSION
Inactivation ofRNase N by photo-oxidation

The irradial.ion of RNase N in lhe presence of
methylene blue caused a rapid inactivation of the
enzyme. About 30Yo, 50Y. and 70%" of RNase N activity
was lost during the first 20, 30 and 60min. of
irradiatiorl respcaively. Afler 120 min. of irradiation,
or.ly 5%o of the enzlmatic activity remained, and the

activity disappeared completely at 240 min of
irradiation (Fig.la).
RNase TI and Nase M activities were reduced to about

50% affer 20 and 50min ofirradiation, respectively. All
the activities were lost a.fter 180 and 240 min. of
irradiatiorL respectively.

Only a slight decrexe in RNase N activity was
'observed nith any of the control samples incubated

without methylene blue. Similar results were obtained

with RNase TI and RNase M(Fig. la).
The rates of inactivation of the enrymes were dependent

on the dye clncentrations.
The irradiation of RNase N, RNase TI and RNas M

in the presence of another photosensitizer such as

riboflavin or rose bengal showed that the RNases were

photo-inaaivatd but the rates of inactivation were far
slower lhan those in the presence of methylene blue.

The inactiration nas incomplete.
Riboflavin and rose bengal seem to be far less Potent

than metrylene blue under the present photo-oxidation

conditions (Fig. 1b), and for this reason methylene blue

was used lhrough all the experiments.

Effect oflarious oHs and dye concentrations on the

Dhotochcmic2l action ofRNase N
The RNase actiyity was found around pH 7.0, using

phosphate bu{Icr in the presence of 0.1{.2mg. ml-l
methylene blue (Fig. 2). The RNase activity was found

around 0.l{.2mg.ml-l of various dyes and it rvas rvith
sodium phosphate buficr (Fig.2) in lhe presence of0.1-
0.2mg. mI methylcne blue. The rate of inactivation
declines belorv and above these concentmtions (Fig. 3)

It is assumed that a slorver reaction at low dye

concentmtion may originate from the smaller number of
excited moleculcs per unit oftime, wherus thedyeat
high concentration $'ill absotb some of the li8,ht $'hich
led to a decreased tnnsmission ofliSht.

Vo「 6 No l l,つ6

various temDera lures
The enzyme has an optimum temperature (34 -38.)

and the aaivity disapp€ars completely at 540(4). The
rate of inactivation of RNase activity, when photo-
oxidation as carried out bctween 20-55oC, for 10,20
and 30 min, was identical. This suggests lhat th€ rate
conEolling step in the photo-oxidation oflhe enzyme is
photochemical in nature.

Decrease in histidine. serine and tyrosine contents
The complete inactivalion ofRNase N suggesB the

destruction ofspecific amino acid residues in the active
center of the en4me. Amino acid analvsis of photo-
oxidized samples (fable l) showed a significanl
decrease in histidine, serine and ryrosine residues onlv.
and that other amino acid residues remained almosl
intact.

The destruction ofone ofthe four tyrosine residues
and one of the five histidine residence during phoro-
oxidation led lo a marked decrease in 60%o and 70olo in
RNase activity, respectively. However, at the point of
90olo inactivation, when one mole ofhistidine and trvo
moles of t1.rosine were photo-oxidize( about seven
moles out of the eight serine residues remained
unchanged (Fig. 4). At a complete inactivation, about
six moles of serine remained intact as analyzed by the
method of Spies et. al (7,8). It is r€sonable to assume
that tle loss of one or ttyo of Nstidine residues and two
or tfuee $rosine residues-were responsible for the
inaaivation of the enzyme. These results indicate that
one or two ofthese residues are ofessential importance
in the catalltic function of the enzyme, although the
participation of one or tlyo serine residues in catal),tic
function cannot be excluded.

It is tempting to postulate that there is at lcasl one or
trvo hislidine residues in the actiat e centcr of RRNasc
N. Hislidine residues rvcre discovcrcd in lhc aculc
catal,,tic cen(er of scveral RNases such as RNase A( I I ).
RNase I(t2), RNase TI(13) and ERNase M(11).

In lhese RNases, histidine acts as a general acid in
conce( with glutamic acid which acts as a general base.

In these RNases, histidine acts as a general acid in
conce( \yith glutamic acid rvhich acts as a general base.

Fjurther studies on the nature ofthe active center of
RNase N are in process.
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Table(1 Amino acid of RNase ized in thc Of blue

a)

b)
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Figure(l)Rates of inactivation of RNase N , RNase M and RNase Tl in thepresence of air' En4me cr)-stals (smg) were dissolved in o.ozrrr ihosphate buffer,pH 7.0 and the phorosenitize' 
'ay"-. 

rr."l,il;;ffi';;H;:;'rro riboflavin inFig.lb) rvere added.as in Mcthods. ig.ia srrorrs rtre rate oiinr]iuurron of RNaseN in pure orygen ( ) instead of air.
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A■lino ac:d

No.Of restducs

Pox RNasc N(with 25° /.
Control          no.ofRNase Nしυ::し :υi           nO.o【 1(IЧ aSe l嘲         rcmaining act市 i")

Lcuclne

Tyrosine o)

Phenylalanine

Lysine

Histidine o)

Argininc

TワptOphan

Mcthonlne

Ammonla

9.3

3.1

7.8

4.0

8.1

12.2

7.2

3.3

2.1

5.6

6.9

4.0

3.0

2.3

5.1

12.3

3.1

1.7

10.2

4

8

12

7

,    3

2

6

7

4.1

3

2

5

12

3

2

10

91
2.7

5'
40
83
12 1

6.8

3.0

2.7

4.9

6.0

1.1

3.0

2.0

2.2

11.7

3.7

1.3

9.8

ir i織 .(min) Tl■黛(耐
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Figure(2) Inlluence of pH on the photochemical action of methylene blue on RNase N.
The enzyme crystals (5 mg) was dissolved in lml of 0.02M zuitable
bulfer(acetate , phosphate , Tris-HCl and glycine ).

Figure(3) EIfect of various concentrations of days on the photochemical action of
RNase N. The etuyre crystals (5mg) was disolved in 0.02M phosphate bulfer, pH
7.0 and days (methylene blue , riboflavin and rose bengal ) were
added as in Methods.
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Figure(-l) The relationship beween histidine (r), serine (A), and tyrosine (0) residues
photo-oxidized per molecule of protein to the ex'tent of inactivation.
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Consumption and Utilization of Date Fruits by two Eohestia spp. Larvae
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MATERIALS AND METHODS
Nutritional indices rvere calculated on a $'et \yeiBhl

basis using the formulae in Table (l) (9). Cro\rlh rate

and consumption indices are measurements ofthe fresh

weight gain or weight of food eaten by the lan'ac. Thc
weight of the faeces is the amount of frass produced by

the larvae during larval feedinS period. Approliimale
digestibility (AD) measures the precentages of food

ingested which is retaincd or utilizcd by the lanae.
While the efficienqy of conversion of ingesled food

@CI) is an overall measurcmcnt of the lan'al abiliry to
utilize the ingested food for grorth, and the (ECD)
measures lhe efficiency of conversion of digcsted
(assimilatcd) food. Corrections for \yatcr cvaporation
from date fruite; rvere obtained from standercd

calculated eyaporation factor, by holding uninfested
conrol date fruites under natural conditions of
sucssesive generations. The initial fresh rveight of
newcly hatched first instar lan'a rvas calculatcd by
using

Jlj (,lc E.cautcll! J Ephcstia catidclla silis r:63 y' r}jrSlt ;rUSj sJrill 4qj..Yl i-,lJr s"5

&U ,1l!. ! +-, l:lL ,1-'? L.{islJr ,re )Ui *iYt ilsU dtr+l O. t}rr dsll i!+*Ll-. I 11j$ ui.L;E ar: .;.iI

rli.! ,are:,.: calirtclta fCl oti';r 61 6.lt':.ill c.Jt il .rjiiot. tr j i:r "t !A lo * \o J it t rvta.JtS.

dJf d,.. d.,,..r.- f..? ojJ C,l9l O\ ..)4C., . rJ!5i,ll dlJ+Yl (D{iJ cautella,,f1jlt e.r.tt oE.JP 'at0'r":1- 31

eJ-tll dJyl d#l d*r 0B dlr. d;il sl Ay{:i..Yl 6YrL or$ cjtlj €u{.El Jii dli y iuecl xll i:}Liltl dF

t.Fll sjt3f., &yl 0i4rl. _. I sJ t^)rl sJe €lJ1l .ti! J.jI €Yrr. Ld .Jiyl tJ.!l e,ffilJ qiL:I iC+!11 calidclla

sti.uljrl g$l dt,.-.) u.irJirl f:ell # Crr CJ,r. &J rru tr PJtiJ.cautclla eJill &ll3l u'lj calidella

♂
ム Ll.caudhこ 脚 /｀ V‐い o caliddaこ理 /1・ ―AoこPし こJ"`‐ J4キ えヽ ■」1宇週 |`」`

げ
Li」 1・‐″ コ 10い1亀

`´
i■ F鶴ミL国

`“
■ 3.L Jll却 1夕 |コIJ 蓼ゝ |"コ|い が め■

.ige.9,.ll }st iirl,ri'rl {rdllJ iLa:5,,,a11 Ciiill 6ii l- iilrJ i,iiti. a13 'L3.i1:'i:tt r.l.; rl.5 d-r..;.6

ABSTRACT
food consumption and utilization elTicincies of larvae of Ephcstia calidclla (Gucnee) and E>cxutclla

(Walker) fed on date fruits were dctermincd under natural storage conditions for each generation and optimum

irbo""to.y condititions of 2ft"C,65+5% R.E and 16 hr photoptase. The rcsults indicated that E.calidclla

larvae consumcd more food than E cautella larvae during thcir diflcrent generations. The highest body weight

gain occured during ovcrwintring gcneration for both speciex EowcYer, the consumption indices were found to

Ie the best during tst gcncration of E,calidclla and 2nd and 3rd generations of Icautella" In term ofgrowth

rate the lst anrt 2nd generational larvae ofE calidella bad the irighest rate, while in p.cautclla was the 3rd

gcnerational tan're- Atthough, there were significant diflerences bctween values of approrimate digcstibility of

Iiffcrent gencration in each spccies the perccntage were high and rangcd between 80-9270 forE,calidclh and

from 9l-91yo for E cautella. Elliciencies of ingestcd and digested food were too low for both species in all

generations, though the highcst yaleus were during over wintcring generation- The rerationship bctween thcse

findings and the economic siatus of both specices was also discussed'

INTRODUCTION
Ephestia spp. are important pcsts ofdate fruit in Iraq.

Economically, dales are one ofthe important crops in

the central and southern parts oflraq. Due to the level

of damage caused by these insects, several rcsearches

were conducted in order to plan a pest management

programe for date in Iraq (l-5). The present study is a

part contribution to this programe.

It has been clsarly indicated that food D?e, grcatly

aifected the biological performance ofinsects (6,7). No
previous studics rvere conducted on food consumption

and utilization by Eghsslje spp. (8). This is an

unfortunate gap in our knorvledge about thsse pests'

since such information is of obvious imporlance to

physiolory, nutrition, ecology and economic

intomologi. Therefore, lhe prcsent study \r"s conducted

to evaluate the qualitative effccts of ripe date fruits on

food consumption and utilization of trvo species of
Enhcstia.
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the average weight group of 100-200 individules.
While, the final wet weight of ceased feeding last instar
larbvae was dctermined individully. Six segregation of
the lanrae were done depending on the reddish tests of
the male.The experimental insects, E. calidclla and

E.cautella were obtained from cultures reared for at
lcast one y*i out{oor under natural storage conditions.
The control cultues were reared in a rearing room,
under conditions of 27t"C 65% RH and 16 hr
photophase. At least 50 newly hatchedlarvaeof each

species were placed in an individual vials containing
two preweighed date fruits and kept under natural
conitions till the cnd of last instar. AII e4perirnents and
rnea.surements were repeated for all generations of each

speacies used at the natural onset generational time.
Data were zubjected to analysis of variance and means

were separated by Duncans new multiple range test.

Table 1. Nutritional Index Formula: fresh weight eaten
(FWE), Fresh weight gain (FWG), ; Fresh weight of
Faces (FWF), Fresh weight of larvae during the feeding
period (FWL); Duration of feeding period (t).

Relative Cro‖ h Rate(GD=
NStmちヽ

Conzumptive Index (CR)=

ttatts、 xN
Wtlntヽ
tta可、x文軋

Appro対 mate Digestibity(AD)=
N阻 、ヽ 一ヽ― tmLヽ x軸
IN゛巳tn3ゝ

Erlciency Of Conversion of Digested F∞ d cCD)=
NStmちヽ xns

ET{E(mg)-F$[F(mg)

Efficiency of Conversion of Ingested Food (ECD=
F${G(mg) *roo
F\NE(mg)

RESULTS
Study results are illustrated in Fig (l) which

represents the amounts of food consumed and body

weight gain of E. calidclla. males and females. The

amount of food eaten was at its highest level during the

3rd generation (ovenvintring). While, the lowest

amount was that of larvae reared under constant

conditions of the rearing room. It is obvious that
females larvae consumed more food than males under

all circumstances. The fresh weight gain was diractly
correlated rvith the amount of food eaten. Considering
the differences in generational period, the growth rates

were the highest in lst and 2nd generations compared

with the 3rd generation and indced it was at its highest
rate under constant environmcntal conditions. The same

trend rvas f,ound with ccnsumption (table 2I).
food conzumption and utilization effrciencies reselts

are shorvn in Table 2. The data indicated a significant
di.fierences between lst and 2nd generations and with
the 3rd generation of all three parameteres. It is clear

At the control trial. the lowest AD values
encountered by the highest level of convcrsion
efficiency.

In regard to Ercautella larvae, the data obtaincd are
represented in Fig (2). It is evidenr thar larvae ot E.

cautella consumcd significantly more food (597 mgin
average) during 3rd generation. This is even morc clear
in terms of measuring the consumption rate which was
the highest (2,59 in averge). The body weight gain was
at its highest level during 4th generation
(ovenvintring), howwer, the growth rate was not (Table
3).

Food assimilations (AD) were significantly different
among generations (table 3), with its highest level in
the 3rd generatiorq and with larvae reared under
controlled conditions. In regared to food utilization
efficiencies, the data indicated that tarvae of the 4th
generation had the best conversion effrciencies.

DISCUSSION
The pyralide species, including E. calidclla and E.

cautella. are a prolific, highly polyphagous insects rhar
infests fruits and cereals in stores and / or fields As a

results of their cosmopolitin distribur.ion, thel can

suryive and thrive under a wide variery of climatic and
nutritional conitions, not all of which are optimal in
terms of food consumption and utilizition effecienry.
AIthough, several research papers haye been published
on the utilization of food by many insecr species (8),
non of these coyer the subject during generational
periods ofthe insect pest in concerne and under natural
conditions. It is clear that the total amount of food
consumed by E. calidella larvae during its tfuee
generations was higher than that of E. cautella larvae.
This means that E. cautella consumes less amount but
they do have a higherrate ofconsumptiorg relative to
its shorter larval period of each generation, which
resulted in a relatively higher growth rate. This basic
informations should have some value in the assisment
of the level ofdamage caused by each species tested to
date fruits.

The efficiency of absorption offood from the gut
(AD) was relatively constant for all generations. though
u.ith slight significancy, for both species. Reynolds
et.al. (10) mentiond that when constant and optimised
AD encountered in an insect, this could be in ordcr ro

maximise its grouth rate. Meanwhile, the values of ECI
and ECD showed the same trend of consistancy. though
with greater signifcaut differences befween E. cautella
generations. This implies that a specific proportion ol
absorbcd nutrients are diverted into metabolic activities
that do not led to grorvth (l l). In general, the utiliz:tion
profile of both species indicated that although the date

fruites rvere highly digestable but the digested food rvas

not elliciently utilized for better growth. In this respect,

it rvas suggested that the feeding behaviour of the
tabacco hornrvorm larvae, which is specialised for raped
growth achieved primarly by a high rate of food
acquisition, is adapted to maximizing the rate at rvhich
nutrient is absorbed, thus permitting the marimal rate
of groMh, even though this leads to lorver e{I'iciency of
food utilization than could otherwise achieved (10).

` 
●

65

/



' N-Mult ,ririy. J. Sci vot. 6, No. I , 1996

Taking into consideration that inteEclationships for digestion and absortion to occur (12), though less of
between wironmenol nutritional conditions and food this food was utilized for growth and dwelopmenl
utilization are often assumed but seldom quantified, the The resul8 also suggestcd that rearing of both
rcsrdts of the present snrdy showed tlBt when species on dates under conuolled (optimum) conditions
tempeiallrts turns to fall, during the onset of3rd ard will be more advaltagous for f,. cautella. which has
4th generations, larvae of both species consumcd food faster growth iate.
with relatively high level of conversion valucs in Finally, and from the vigw point of economic
comparsion with other generations. This could be an entomology and damage assissment, larvae of L
artifact of slower dwelopment and slower food calidclla caused more damage lo dates compaired with
movement through th€ Siut there by allowing more time that ofL cautclla

Tablc(2)Food∞ nsumplon and utilization ofE cahdclla gcncm」 ons undcr natural storagc condlion

Table (3) Food conzumption and utilization ofE. cautelia generations under natural storage condition.

Indices GI
■
０Q

穴
Ψ

GⅢ
Q

C8nt r°

b
GR cgd‐
1)

C(d‐ 1)

AD(%)

ECI(%)

E.CD(%)

0047

1189

8910±0フSa

399■0160o

454±018b

0047

1040

9059±058a

4:125」 D30a

45`」D36b

0048

0998

9156士

039a
4843士

021a
527■123b

0048

1204

9230土

067a
4139士

029a
448±O Mb

0 1 7

0281

8044139b

6320■

076b
■81933a

0015

0271

7923士

1 93ba

5458■032b

6991」034a

l

: 185

`291■
299c

l1311士

141c
2194■480c

0108

0,19

5023t563c

:967±44c

4339土

1315c

Mean in the same line followed by the same later are not sig ficandy different (Duncans multipe range test;p 0.05)

Indices GI GⅣ
Q     6

全
０6Q

GⅢ
Ω

GR(gd‐
1)

Cてき1)

AD(%)
ECI(%)
ECD(%)

0051

1311

9■ 49±054b
413ユ039b
437±0426

0055

137:

9535±054b
4174o39b
438±043b

2751

96,3t035a
2784o24c
288±025c

0 5 0051

2487

9759±031a
241■021c

248生022c

O σ62

2348

,721±018a
270圭012●

2711t013c

0067

2842

9759± 152a

245±0 1Sc

251却 12c

0013

02● 1

9!40± 101c

S69」,4,a

627±05'a

0015

0,l,

'333±
013(

,33±0 1Sa

,73士●51●

Indices C8nt r°
b

PKめ
AD(%)
ECl(%)
ECD(0/1)

00'2

2936

9738±038
257却 24c

258土ク6o

0075

3393

9783却 4a

2 33JD 15c

239±016c

Mean in the same line follorved by the same later are not significantly different (Duncans multipe range test;p >0.05)
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ABSTRACT
An account is givcn to thc particular physio!ogical responses oF an iron dcrlcicnt culttrc o「

Calothrix

冊諾罵謂1∫響Tヽ1席椰麟憔1『覺嚇野棘欅義‖
霧跳。ⅧrL黒Iwl駆l翻紹ぶぶIl甑£t網 1。:In∬ 1湾ギ需

1::°

lЧ:鴛「胤lT¶rcsumcd. The addition of inhibitOrs, subscqucnt to '

nitrogcnase actilバ ty, photOsynthcsis and rcspiration.Thc importancc ofthcse obscrvations on physiology orthe

strain ls discussed.

INTRODUCT10N
freshrvater stream from Sand Sike, Upper Teesdale,U.K-

u4l.
The organism wzr grorvn in batch culture at3zoc

under continuous iltumination of 5000 lur supplied by

cool rvhite fluorescent tubes. The Chu - 10 D GII)
medium (Table l), was modified from the No. 10

formula of [15].
The concentrations ofiron rvere changed according

to each experiment. The inocula lvere prepared in a

version of medium similar to that used for the

experiment.
Mcasurements of Photosynthctic and Rcspiratory

Oxygen
The rates of photosynthesis (under saturation lighl)

and respiration (in thc dark) rvere nrcasurcd bl a

polarographic Clark electrode.

Chlorophyll - a determination
The chlorophyll - a conlenl rvas delermined

according to the mcthod of [16].
Nitrogenase activity

Algae tvere harvestcd at various times during grorvlh

in batch culture in order to monitor the changes in

nitrogenase activity. Estimates of nitrogenase activiry

using the acetylene reduction assay techniquc (ARA)

rvas made according to [7]. All erperiments wcre

carricd out in flasks rvith 25 ml medium covcred rvith a

gas - tight subaseal bungs rvhile continuously shaking

in a thennostatically controlled tank. The results of
nitrogenase lvcre expresscd as pmol. ethylene.mg dry

rvt'1. min'I.

69

Iron appears to be one of the most important nuterient

factors iniluencing the physiology of cyanobacteria (bl ue

- gr6en algae), particularly the nitrogen fixers [l]' Iron

is a component of niEogenase as rvell as cytochromes,

non - heme protein and ferredoxin, which are required

for electron transport to supply reductant for nitrogen -

fixation [2]. Previous rvorks on the importance of Iron

in microalgae indicate that iron (among phosphorus and

molybdenum) is a dey element that can enhance

nitrogen limitation 13,4,5,6, and 7l and contribute to

death of algae [8,9,10,11,12, and l3]. In contrast'rvith

the studies on mixed planktonic forms, there are,

apparently, some shoftage of information in the

liierafure about the effect of iron on physiology of

specilic species or genera of ryanobacteria [see l]'
ialothrix is one of the larger genera of the

fuwlariaceae group, bcing rvidespread in aquatic

cnvironmcnts and often a nitrogen frxer ; a fcature

rvhich may cause a further iron - stress on the alga to

match its demand for the elcmcnt' The aim of the

present study therefore is to charactcrize, for one strain,

ihe physiological changes taking place in response to

the dcliciency and shift - up ofiron.
I\{ATERIALS AND METIIODS

Organism and Groruh Conditions

ihe organism uscd for this study 1l'as an axcnic strain

of Calothrix parietina Thur. M 102) from the Mu'tah

Culture Collection. The culture rvas a gift from Dr' B'A'

Whitton and originally isolatcd from an upland

‐ ●
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RESULTS
fie physiological changes of Ca!o!I$u !4.E1!-0n M

102 dudng growth in batch cultu;e in control mcdium

are givcn in Figure l. The chlorophyll -ashowcda
rapid increase during thc first ]'"eck of gro*h bcfore it
reachcd the plateau of 3 mg l'1. In contrast, the dry

weight of the alga showcd a gradual increase, which

continued !,vell over the rest ofthe period. Gellular iron

showed an inidal increase reaching l'8%dryweight'
followed by a subsequent dc{rease to attain the lowest

level (0.2%o dry weight). The peak of niuogenase

activity come at about lhe end of the first week of

$owth reaching a maximum of 6 Fmole. ethylene.mg

dry rl,t-1.min'1, followed by a subsequent decrease.

The physiological charges (cellular iron, nitrogenase

aaivity, photosynthetic and respiration rates, chl-a

content, dry weight) before and after lhe shift-up of iron

deficient Calothrix M 102 are given in Figures 2 and 3.

During growth in iron deficient medium (using ultra
pule \yater), the cellular iron dccreased sharPly to attain

the lowest level at about day 10. The initail increase in

nitrogenase activity (about day four), aPPeared to be

caused aller the iron carried over in the inoculum was

used in growth, presumably at the time lYhen most of
the trichomes became symetrical with the basal

hcterocyct.
The shift-up ofiron, addition of0.4 mg l-l iron at

day l0 (Fig.2), led to a parallel and slnchronized
increase in both cellular iron (900%), and nitrogenase

activity (1200o/o), both lvere detectable lvithin one hour

and reached a maximum within 24h. The addition of
chloramphenicol (chlo.; after 28h of iron addition) to

the shifted-up culture had led to a marked reduction in
nifogenase activity (Fig.2). The shift-up of iron had

also led to a rapid re-greening of cultures and

hormogonia production (microscopic observation)

within 24h follorved by subsequent resumption of
normal grolth. This rvas judged whcn 90% of
trichomes shorved hormogonia production, follorved by

an increase in both chlorophyll - a and dry rveight, until
they approached the level obtained during gro*'th under

controlled conditions. These data is in accordance with

the rapid increase in both photosynthesis (550%) and

respiration (300%), undcr a rangc of iron 0.1 - 1.0 mg

l-l (Fig.3). Morcover, the seParate additon of3- (3,4-
dichlorophenl l)- l -l dimethl urea @GMID and

carbonyl q'anidc -m- chlorophenyl hydrazone (CCCP)

altcr the point of shift-uP had lcd lo progressive

reduction in photos)'nthesis and rcspiration rcspcclivety
(Fic. 3).

DISCUSSION
The increase in chl-a (60%) and dry rveight (13070)

of Calothri\ parictina M 102, in rcsponse lo the shift-up
of iron, l'cre above that found for gro$'th undcr iron

dcficiency (Fig. 2). This is comparable rvith changes

reported for chl-a (257") and for thc dry rveight (1507o)

Vol.6,No. I,1996

of the Trichodcsmium ll3l. The stimulation rateof
nitrogcnase activity in rcsponse totheshifl-upof iron
(Fig.2) was comparablc with that (500%, rcponed lor
blooms of bluc-grcen algae ll8l. Thc striking incrcase

in nitrogcnase activily rvas aboul four timcs of lhc
activiry found bclorc thc shifi-up ot iron and clen
highcr (50%) than that found during exponcnlial
grofih undcr control condition (Fig. l). This is a

marked contrast to other circumestances where such a
rate of activity needs several days to be achieved;

suggesting that the shili-up of iron cause a rapid

$'nthesis of some iron - containing protein, prezumably
nitrogenase. This was confirmed by showing the
suppressible effect of the chloramphenicol at the
lranscriptional level ofthe N2-Fixation process (Fig. 2).

The slimulation range of photoslnthesis (80-360
mol.o2.mg chl-a-lh'1) (Fig. 3) rvas comparable with that
(100-200 mol. 02.mol.chl-rt h-l) reported for the
Trichodesmium u3l, though comparable with thal (28

mol.02.mol.chl-a-lh.l) reported for the nitrogcn fixing
ph),toplankton [19]. The suppressible and respective

effed of the DCMU and CCCP (Fig. 3) on
photosynthesis and respiration after thc shift-up of iron
confirms that slimulation of photos-ynthesis and
respiration was in fact due lo the shift-up of iron.

CONCLUSION
Addition of iron to the cullure olthe c-yanobarium

Calothrix parietina M 102 Thuret at thetimcof iron
dcficiency resulted in a sharp incre.ase in someof its
physiological processcs presumably through the
production of some enrymes. This rvas documenled by
the addition of bio-inhibitors.
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Table (l) Chemical composition ofChu l0-DGn)
medium (mg l-l of salts)

KH2P04
MgS04 H20
FcCL3 6H20
NaEDTA 2H20
NnCL2 4H20
NaVo04 4H20
ZnS04 7H20
CuS04 5H20
COS04 7H20
H3304
NIS04 7H20
HEPES

736
25

242
318
0015
0007
0055
001
00H
0715
0012
600

* N-2-hydrorpipcrazine-N-ethane sulponic acid.

PII adjusted to 7.6
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Figure (3) Changes in Photoqynthesis ofCalothrix Parietina Ml02 in rcsponse to the up-shift of

iron (mgl-l;0.0, G);0.1, O;0.4,r:and 1.0, O) before (-) and allcr (-) additions

of DCMU at concentration of 25 mgl-l.The respiration rate (A) is shown at iron shift-

up 0.4 mgpl bcfore (-) and afler (-) addition of CCCP at concentration of 25
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Castropod Theoduxus iordani in the Shatt AL‐

stle rii ,',-lrl d*.i+ .tJJJl lui si (frill i+l!u.) Theodorus iordnni g.pU i+U.flj 6tp1l 6.,p.r Ll.;.r
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..,Y t ql L-jptt iXslll i*ti.Yt 4. i-,^.^itt3 Yf/;c ,,rrr qs+lt irislt r1.lr-.,1

ABSTRACT

A popluation of Thcoduxs j-ordani (sowcrby 1836) was samplcd monthly in shatt al-Arab for onc ycar (Dcc.
1985- Nov. 1986) to mcasurc dcnsity, grorvth rate, population sizc structure, cohort composition and production.
Population dcnsity shorvcd a rvell dcfincd pattern of fluctuation and varicd bctn'ecn 297 m-2 in Scptcmbcr and
1314 m-2 in July after rccruitmenlThepopulationrvasbasicallymadeupoftrvocohorts,Annual production
(p) was 453.39 Bm-2and thc mcan biomass (B) was 1899 gm'2. The PIB eatio was 0.21.
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INTRODUCTION
The gastropod Theoduxus iordani (Sowerby) is

common and l'idely dispcrsed throughout Satt Al-Arab
gegon (1,2). It inhabits the intertidal zone of the river
and its tributaries.

The life history of Theodurus jordanland other
gastropods has been studied by the previous authers but
they did not give any detailed informations on the
analysis of population structure except that by (3).

Furthermore there rvas no study concerning the
estimation of production rates for natural population of
&is spccies.

The present rvork deals with seasonal variation in
population densiry, population size structure. Life rycle
pattcrn and production.

Study arca

The sampling site is on area of about 40m long of the
river bank. It is located near the Basrah city cerntre
rvhere the intertidal zone is muddy and covered rvith
plants froming a grecn mat for most part of the year.

Shatt Al-Arab in this rcgion, is an oligohaline
brackish u'ater of a comparatively high tcmperature
during summer and modcrately lorv tcmperature during
rvintcr. It is also inJluenccd by the semidiurnal tide of
the Arabian Gulf. Among the othcr molluscs found in
the same habitat arc Mclrnopsis prcilcmorsa Fcrussac,
Mclanoidcs trrbcrculat:r (Mullcr), G_vnllus
convcxisculus (Hutlon), Corbicula fluminalis (Mullcr)
and Corhicula fluminca (Muller).

MATERIAL AND METEODS
This study is based on samples collected monthly

from the intertidel zone in the period benveen
December 1985 and November 1986. Ouadrares
(20x20cm) rvere taken on each occassion. Three
quadrates rvere taken along ever1,transect (3 samptes at
each transcct). The first transcet situaled at the
minimum ryater level rvhile the sccond and third ones
\r'ere al l5 and 30 melers lrom thc nrininrunr rrarcr lcrel
respectively.

Each sample lvas then placed in a scparare plasric
bug, and brought to the laboratorl' rvhcrc sorting
through 0.425mm mesh-sized sieve was done. This
mesh size rvas fine enough to rctain all size groups ol
the gastropod. Identification ofsnails based on (.1).

The gastropod tvere then grouped into 0.5mm total
length size classes and diffcrent cohorts separated by
probability paper ploting (6,7).

Density and growth rvere determined by folloMng
the changc in numbcr and mean lengths of each
generation over succcssive sampling pcriods. To
estimate monthly mean biomass and mean u,eight, the
mcan lengths of thc Theodunrs jorrllni l,ere
convcratcd to mean rvcight using an cmpirical lenght-
rvcight rcgression equation. For this purposc live
individuals of Theoduxrrs iordtni of diffcrcnt sizes
rvcrc collectcd and cach individual u,as mcasured for
lcngth and the dry rveight dctcrmincd ovcr heating ar (r0
oC for 24hrs. Weight olindividuals rr.crc rncasurcd to
thc nearst 0.01 mg by a sartorius-t1pe btlancc.
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Annual mcan biomass was calculatcd from thc monthly
m€ns of biomass and used for comPuting the
produclion-biomass mtio (PB). The production ofcach
gcncration and the total annual production were

estimated by mcasuring the survivorships and mcan

wcight increments of each generation separately using
the expcression of(8).

, _ \l Nt*Nt^.g
/-,1 1
r=o

whcre N = mean population dcnsity at timc and t + l,
1N= The mean wcight incrcment bctwcen succtssive
samples.

Measurments of some environmental factors were

made at the time of sampling. A meretry thcrmometer
was used for tempcrature retords. The Winklcr method

was used to determine dissolved orygen. Samplcs were

fixed in the field and titrated later in the laboratory,
Calcium ion concentration was determincd by titration
with permanlanate. Samples for the above analysis

were l,aken at 5 cm beneath th€ surface water over the

sampling area and usually between 10.00 and 12.00
hours.

RESULTS
Physico - chemical factors

A m&\imum lvater temp€raturc of 35oC occurred in
July 1985 and a minimum of l4"C in lanuary 1985 and
February 1986. Dissolved orygen concentration showed

marked seasonal difiercnces. This appeared to correlate
with water temperaturc (Fig l). Calcium ion
concentration rws relatively high (105-230)mgl't and
reached is peak concentration in March I9E6. The
concentraiion \ras particularly high during the period
when calcium rvas most required for shell gro$'th and
was ahvays much higher than minimum concentration
required for gastropod zurvival (9,10).

Population dcnsity
Fis (2) shows that the densities of f.jg4!pi rvcre

high during lie summer and low during winter and

Autumn. These densities ranged berrveen 105.5 m-2 in
Novembcr to llTl m-2 in April.

The snails seemed to be aggregated in thcir spatial
distribution. Whcn thc valuc of slope (b) of the
relationship betl'een ihe variance and the mean (5) was

utilized as an indcx ofag$egation, it was app3rcnt that
lhe population lvas highly aggregatcd (b=1.6).

Aggregation could have been a response to exposure,

because sampling rvas carried out at low tide, rvhen

most of the snails rvere e\:poscd to air (l l).
Analysis ofvariancc on the population counts from

dillercnt transcct indicatcd lhat dcnsitics ofT.iordani
did not dillcr significantly (P > 0.05). This rcvcalcd that
fie gastropod can exisl in the exposcd sitcs during thc
rvholc pcriod ofthc lorv tidc.

Vol. 6, No. I . 1196

Population structure
Thc size class disrribution (Fig l) shows that rhe

groMh occurcd mainly during April 1986 ro Septcmbcr
1986. Growth slowed considcrably during October to
March and most mortality occurcd this time.

The result of probability analysis of dara on size
frequency distribution sho,,vcd that rhe popularion
consisted of two cohorts from April 1980 to July 1986.
The i985 cohon disappcarcd on July 1986. As the
adults of 1985 cohon died aller breeding, the t986
cohort dominated the population from April 1986to
Novcmber 1986. The latter cohort grew fast, a[aining
adult brceding size by Novembcr 1986.

Brccding season
Theoduxus jeId3[i commence breeding in

Dccember, when egg capsules were first obscrved.
Capsules laying continued through january, February
and March and dcpositcd on hard objcc(s. Eggs rvcre
laid in semi roundcd protective capsules, altachcd lo
soild objccts, these objccts included the shclls otother
moulluscs and the hard surfaces o[ aquatic
macrophytcs. From April to Jul)., thc capsulcs opencd
and the youg snails were librated. Developmenr is dirc,ct
without living planktonic larva, as is common to most
prosobranchs. The hatchings had lmm long
semitnnsparent soft shells with weak coloration.

Cohort dcnsity
Fig (2) shorvs that the generation 1985 gradually

declined in numb€rs during Spring and early zummer
except in June 1986 (This could be attdbuted to
sampling error). Vinually all the individuals of this
generation had died by lhe end olJune !986.

Generation 1986 was present in a relatively high
numbers through out the summer and gradually
decreased in abundance during the Autumn time
(August - November 1980).

Growlh rates
Grorvth rates rvere based on lcnglh incrcrncnt $hrch

converted to dry rveight using a regression ofdrv $,eighl
in lengh log (dry $'eight) mg = 1.00{5 tog(lcngrh)
mm- 0.719.1 r = 0.986 (P > 0.001).

The mean dry rveights ofcach gencration durint
successive months arc shoryn in Fig :1. Members ol
gencration 1985 shorved no gro$1h during rlinter and
early summer. This could be due to the low temperature
and dcath ofaged individuals aller reproduction.

Generation 1986 shorved a gradual gro*,th from
April until November. This could be attributed to the
favourable lemperature rvhich rangcd during this period
from 22 to l6oc.

Biomass and Production
The cstimation of biomass for each gencr:ltion

obtaincd from lhc mcan monthly rvcight and the
monthly dcnsity of cach gcncration (Fig. 5). Thc
monthly to(al biomass ofthc population shorved I pcak
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during Junc 1986 (3970 mg dry wcight/day).

Both generations showed high valucs ofbiomass
during June and July 1986. This could bc duc to high
dcnsity ofindividuals as rcsult ofrcproduction (Fig 2).

The mean biomass B (calculatcd from the total

biomass ofeach ccnsus dividcd by total numbcr of
census timc) v"as 189.9 gm'2.

The production for gcneration 1985 *as 107.39 gm-z

while for gencration 1986 was 346.43 gm-2. The ovcrall

annual produaion was 453.82 gm-2 and the overall

annual turnover ratio lvas 0.21.

DISCUSSION
The population densities of the prescnt study were

greater than tlose given by Al-Dabbagh and Daoud (l).
Their estimation of a density was ranged behYeen 29-

208m-2 while the maKimal and minimal densities of the

present study ranged bctrveen 297'1311m-2. T"be

differerence might be as result of change in the

environment. The salanity increased four times as

bcfore (17o0 - 4700) rvhile (12) explained considcrable

increase in ]yater pollution. (13) rePorted that T.

iqg1li4l is an exclusive which feeds on ephiPhytic algae

and its population are largest where the aquatic

vegetation is lmost lu\nriant. This explaines the large

population of !. isfd-a-!-i from may to August 1986

when epiphltic algae rvas abundant during this period.

The appearance ofyoug T. jordaoi measuring 1.5

mm long during April 1986 indicates lhat !,iordani
reproduces once a yqlr. (2) reported that the population

of two cohorts, the old once disappeared as the adult

died after breeding and the young ones appeared in
April. They addcd that T. jgdlniis an annual spccies

with life span not more tlan 15 months. (13) recorded

that T. jordani reproduces hYice a year in lake Tiberias

but the number of eggs recovered during August was

much lorver tharr those in APrit.
Thus, it could be concludcd that the population ofL

jQrd3ll composed of hvo cohons, 1985 and 1986. The

former cohort dominated the population from Dccember

to March and disappeared by August while the latter

cohort appeared in April and dominated rhe population

from April to October.
The general picture of the gro$th for old cohort

(1985) rvas irregular without a clear pattem. This is

might be attributcd firstly, to low tcmperature during
winter months (Dccember-April). Sccondly to thc dcath

of old indiriduals aller rcproduction. On contrast 1986

cohort sho$'cd a gradual incrcase of gro\{h rate rYhich

coincide sith raising tcmPcrature during summcr

months. Thus, the contribution of 1985 cohort for
production u as little.
In spite of the high production value (453.82 gm'2), lhc
turnovcr ratio was very lorv (0.21). This could be due to,

as indicatcd from dchsity data (Fig 2), the high density

of T.jg$4i and lorv rate of gromh Particulary 1985

cohort. Most population studics ofaquatic gasiropods

Vo1 6,No l,l,96

havc cithcr ignorcd production cstimation or bascd on a

singlo standing crop valuc mthcr than c、 prcssing!tas a

ratc Ho、vcvCr,thc cstimatcd annua!prOducti9n ratc ror

…

auHCu:a‖ a and Mdan00Js Oracmorsa
were 55gm‐2 and 202 98 gm・ 2 rcSpcctivcly(3,:4)
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ABSTRACT
The microbial dcgradation of pctrolcum rcfincry waste has becn studied using adaptcd bacterial

culturq A bactcrial strain which is abtc to utilize hydrocarbons was isolated and tentatively itlcntificd as

Flavobactcrium aquatile. An active culture was found ahte to dcgrade most of thc hydrocarbons prcscnt in thc

p.trdil wastc within 48 h whcn applicrl at a concentration of 57o as dctermincd h;- gas-liqrrid

chromatography. The growth of Flavotractcrium on hydrocarbons tvns accompanied by the emulsification of thc

insoluble carbon source in the culture mcdium which may attributcd to the production of cmulsifying agcnts

during hydrocarbons dcgradation.

t

INTRODUCTION
A considerable quantities of petroleum refinery waste

containing emulsified and free branched paralfins as

well as high molecular weight aromatic and aliryclic
hydrocarbons, was disposed in soil. It represent a major

pollutional problem since they contain oxygen

demanding material and priority pollutants knorvn for

their toxicity, persistence and bioaccumulation in the

environmen! and hence their biodegradation is of
importance (l). Bacterial metabolism of hydrocartons

has been studied intensively (2,3,4) and it has been

shorvn lhat bacteria generally degrade hydrocarbon

through emulsification of the insoluble carbon in the

culture medium (5). Many species of oil utilizing
bacteria has been isolated. The most frequently isolated

genera include Pseudomonas,. Acinctobacter,

Flavobacterium, Brevibactcrium, Corynebacterium and

Arthrobacter (2).

In this report, a study rvas undcrtaken to isolate and

identify bacteria able to degrade petrolcum rvaste, and

adapt this isolate for metabolizing most of the

compounds found in petroleum waste.

I}TATERIALS AND }TETHODS
Samplcs

Pctroleum rel-rncry s'aste samples rvere obtained from

thrce storage arcas in Dora pctroleum rcfincry,

Baghdad. Samplcs rvcre dricd at l2l'C for 24h prior to

homogenization and dilution by ether.

Mcdia and Culturing
The basal mineral salts solution uscd u'as as follorvs

(91):KzHPOa, 4.5; KHzPOr, 3.0; NH'rNO:, 1.5;

MgSOr. 0.2; FeSOe, 0.002; and CaSOq, 0.005' lOml of
pctroleum refincry tvastc was addcd to the sterile

mcdium. 100 ml medium rvcre inoculatcd rvith I rnl of

24 hr growing culture of Flavobacterium. For gro*th of
Enrichment Culture

The first attempts to isolate bacterial strain capable of
growth on petroleum waste were made using a basal

mineral salts solution with I ml petroleum rvaste as the

sole source of carbon. All these attempts failed,

however. For this reason, a series of nerv enrichment

was carried out using various amounts of the test

zubstrate, petrol'eum rvaste, oily $vamp, cultivated soil,

motor oil and cutting oil contaminated soil and servage

sludge rvere used as source ofinoculation. The sarnples

were checked daily under microscope. If evidence of
biodegradation was noticed, the culture broth was then

used for isolation and adaptation of the degrading
microorganism to higher concentration of tested

substrate. Adaptation to elevaled concentration of
petroleum waste \r'as carried out using I to l0 ml rlith
increase of I ml slcp trise.

Isolation and Idcntificatirln of Pctrolcum Witste

Degrading Bactcria:
Loopfulcs of medium from each f'lask rvere strcaked

onto plates containing nutrienl agar. Devclopcd
colonics rvere reculturcd in basal mineral salts

containing I ml pctrolcum \r'aste. Cultures that

appeared rvere checked for purity. Colonics lvere

transfcrrcd three to five times bctrvccn platcs and flasks

containing pctroleum $'aste so that the ability to

dcgrade pctroleum rvaste and apparent culturc purity

rvcrc consistcnt. The isolate u'erc characterizcd by using

Bergcy's Manual of Systcmatic. Bacteriology (6) and

tests for charactcrization rvere done accordingly to thc

mcthods dcscribcd by Weeks (7).
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Liquid ChromrtogrlPhY
Pcuolcum wastc or mctabolized pctrolcum waste

samplcs wcre dcasphaltcd using column packcd with

4gm Cclite (60-80 mcsh). The dimension ofthe column

was 27 cm in length and 0.8 i.d. The column was

scqucntially dwclopcd with 40ml of n-Pentane and

20ml of beMenc to elute thc dcasphaltened oil and

bcnzene-soluble asphaltcncs. The fraction of
dcasphatted petrolcum waste was performed on mixcd

Alumina/Silica gel column. Elucnts used werc 40 ml of
n-hcxane (for saturated hydrocaftons), 100 ml

dichtoromethane (for aromatic hydrocarbons) and 100

ml dichloromethane-mcthanol 2:l (for N-, S-, and O-

containing compounds).

Gas CbromatograPhY
The ckomatographic analyses of each fraction were

performed using Packed colunn qpe 5% SE30 installed

in a Shimactzu gas cfuomatograph GC-7A. The

d.imension of the column was 3.2m in lengllt' 3.1cm

i.d. The dilferentia.l pressure of the nitrogen carrier gas

lhrough the column was 0.6 kglcm2 and the flow rate

was 40 mvmin. The injector and detector temperatures

were set at 300"C. The column was operated at 80"C

and programmed at a rate of4'C min to 260'C with a

final hold time of30 min. The gas chromalograPh was

connected to a computer t}?e Shimadzu CR-3A

Chrompack.

RESULTS AND DISCUSSION
Isolation of Bacteria Capable of DegradinB Petroleum

Waste:
A pure culture of bacleria capable ofdegrading

petroleum vaste rl?s isolatcd from soil previously

contaminated lYith motor oils and cutting oils We

believed l}tat bacteria from such areas could have

already been selected for dcgrading various saturate as

well as aromatic hydrocarbons. To improve the

capability of such isolate for degrading petroleum \Yaste,

seicctive continuous enrichment technique was used'

This technique allorvs the development of bacteria

capable of degrading high molecular weight

hydrocarbons as well as branched paralhns and

intermediates of poly cyclic aromatic hydroca6on

metabolism. It is important to remove such metabolities

to achieve complete wastc disposal. The degradation of
pctrolcum ryaste is sho$'n by thc increase in number of
viable cells as a function of time. The most striking

effcct of bacterial action on the P€trolcum waste was

e\tcnsive emulsification of oil then a change in it's

consislency follorvcd by an increase in bacterial cells

(Fig. 2). The emulsification ofhydrocarbons in liquid

mcdia hrs been attributcd to the production ofcx{ra
ccllular emulsi$ing agents during the hydrocarbon

fcrmcntation. A rvidc varicty of extra cellular

emulsificrs produccd by bactcria has bcen dcscribed.

The most tioroughly charactcrizcd lvere rhaminolipcds,

lipopcptidcs, phospholipids and ncutral lipids
(8).Horvcver, littlc information has bcen publishcd

conccming the potcntial use ofbiological emulsificrs.

Vol. 5, No. I , 1996

The isolate was identificd as bcing of the genus

Flavobacterium on thc basis of a widc varicty of
biochcmical and biophysical tcsls, of particular
importance was the tcst for motility which distinclly
separates this isolatc from the genera Pscudomonas and

Cytophaga. The cells were non motile in soft agar
(swarming motility) and in hanging drop preparalions

No flagella rvere obscrved whcn cclls rvcrc flagcllurn-
staincd and compared to a Pscudomonas sp. Thecells
\r/cre gram ncgativc, cxhibiting a non diffusiblc ycllow
pigmcnt. They werc 1.5 pm long and 0.J pm wide,
oxidase, catalase, and phosphatase-positive. The isolate

was lentativcly identified as Flavobaclcrium aquatile by
the criteria listed by many investigators (6,7).

Microbial Utilization of Pctrolcum Wastc:
Gronth of Ravobaclerium aquatile on petroleum

waste was investi gated using mineral salts agar plates

tc{hnique (9). After I to 2 days of incubatio& bacterial
colonies sunounded with uansparent area (clear zone)

appeared. Flavobacteria grew at the expense ofsolid
waste since no other carbon source present in culture
medium and solid waste had disappeared from cleared

area (Fig.2).
To fallorv the course of in Mtro biodegradation of

petroleum waste, gas chromatographic analyses ofthe
culture medium was performed. The results ofthese
erleriments show extensive degradation o[ salurate

fraction of hydrocarbons (Fig. 3) shon chain n-alkanes

could be attacked first, then long chain n-alkancs

Latter, aromatic hydrocatons will be rcmoved (Fig. J).

No detectable residues rvere found after .l days of
incubation. An active culture of flavobacteria found

unable to utilize aromatic hydrocarbons. Thcapparcnt
utilization of aromatics in the prescnce o[n-alkanes as

opposed to the lack ofgo$4h when aromatics lvere the

only carbon source suggested that cometabolism is

involved- Similar observation on crude oil incubated
with active cultures of Pseudomonas species, a

Flavobacterium species and an Achromobacter species

conlirm this observation (10,11,12). It is demonsttated
that the depletion of saturated hy&oca$ons started very
rapidly and tiat most the saturatcd hydrocartons are

removed within one day (Fig. 3). Moreover, dcpletion of
aromatic hydrocarbons initiated aflcr 2 days and lcvcl
up after 5 days ofincubation.

Cas chromalographic analyses o[ insoluble NSO
fraction and asphaltcn indicated that no NSO
componcnts and asphalten rvere delected in crude and

metabolized pctroleum \vaste Cig. 5).

Generally, the rclative proponions of fractions:
saluralcd, aromatic and NSO in the pctrolcunl \vastc

has a marked effect on the capabilities ofthc microbial
populations to degradc thcm. The results of this slud)
suggested thc possibility of using active culture of
Flavobactcrium aquatilc to dcal Nilh pctrolcum \yaste

disposal. The chance o[ success of such lrcalmcnl
depcnds, in pan on thc modification ofthechcmical
composition ofpctrolcum Naslc, rcndering it morc
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A. Control (uninoculated)
B. AIIer I day of incubation with F. aquatile.

C. After 3 days of incubation with F. aquatile.

Figur{3) Gas-Liguid cluomatographic analyses of saturate fraction from petrolcum u,aste.

Vol. 6, No. | . 1996

Figure(2) Microbiol emulsilication and utilization of petroleum rvaste

B. Alter 3 days of incubation with F. aquatile
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A.Control(min∝ ulatcd)

: B. After 3 days of incubation with F. aquatile;.

Figure(4) Gas-Liquid chromatographic analyses ofaromatic fractions from petroleum waste

0こ

B. After 3 days of incubation with F. aquatile

Figur(5) GasJiquid chromatographic analyses of asphaltens
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susce'pdble to biodcgradation. This could be

accomplishcd by the rcmoval oftoxic componcnts, such

as additives, heavy mctals and changing the rclative
proportions offraaions; satumtcd, aromatic and NSO in
the waste. So far it has bccn possible to dcgrade a

Vol.6,No. I , 1196
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The External Morphology of the Date Palm Leaf Borer Phonapate frontalis
(Fahr.)(Coleoptera: Bostrychidae) in Iraq.
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ABSTRACT
The external morpholory of the lcaf pctiole borcr infccting Date Palm trees Phonapate frontalis (Fahr.)

is investigated for the first timc in dctails in the present work AII stnrctures were cxamined and illu.stratcd
undcr the binocular microscope. Special attcntion was givcn to the malc and fcmale gcnitalia since the structurc
are ycry much important in dctcrmining the closely relatcd spccies of insccts.

INTRODUCTION
The genus Phonapate compises ferv species

distributed through the tropical and zubtropical regions

known as wood borer(l) .In Iraq Phonapate frontalis
(Fahr.) found as a wood borer infesting the leaf petiole

of Date Palm causing a severe damage in some places.

The external morphology of the head capsule ofsome
beetles was made by(2). The morpholory of the thorax
of some coleoptera was firstly studied comparatively by
(3) and (4),who made the first morphological
investigation on an Iraqi beette Scrites curl'tes (F.).

Information on the rvood borers infesting palm trees in
Iraq are very poor .

The present study may help the rvorkers to carry out

further investigations on various aspects such as the

biolory and ecology of this economically important
insect .

MATERIALS AND METHODS
lv{ales and females specimens of Phonapate

frontalis(Fahr.) rvere collected from Rashdia and

Zaphrnia fields in Baghdad district. For this
morphological study dried specimens were relaxed by
placing them , pinned on cork , inside beaker

coniaining some \vater . The bcaker rvas covered by a
petri dish and lcft overnight . The specimens rvere then
dissected into head thorax , and abdomen . These parts

were further softened and cleared of non chitinous
materials for 50 minutes in a 10% solution of warm
KOH.

The genitalia of male and fcmale speccimens rvere

dissected out . The aedeagus rvas pulled out throuh the

opening bet*'een the last abdominal platcs . When this
was found dillicult , either the rvhole termination rvere

rcmoved and gcnitalia dissccted out or the abdomen rvas

presscd foruord . Thc gcitalia rvere thcn softencd in
10% solution of KOH.

To evert thc intcrnal sac ofthe acdeagus pressure rvas

applicd on thc basal plate of thc mcdian lobe rvhile
pulling the intcrnal sac through thc mcdian orificc. All
diagrams l'ere made rvith the aid of an ocular grid and

squared papcr. Mcasurcmcnts rvcre donc rvith an ocular
micromctcr.

RESUI,TS AND DISCUSSION
The Head: Figure(l), is dorsally hidden by the

pronotum. The head capsule is small having the
rounded eyes, t}re antennae and the mouthparts
projecting downward..

Antennae: Figure(2), the present study revealed a very
usefirl diagnostic character to dilferentiate between
male and female. Antennae on both sexes are capitate.
Male has (9) antennal segments with apical nvo
enlarged while female antenna is composed of l0
segments having the apical three enlarged.

Mouth parts: Figrrre(3), mouth parts of mandibulare
type. The dissection shorvs that rhet'are denscly hairy
and very highly sclerotized having brush-lrke slructures
in appearance except the mandibles *,hich are bare

Thorax: Figure(-t), globular in shapc and strongll
sclerotized, pronotum is completely covering head from
above. Anteriore margin dentate rvhile the basal margin
entire. Disc of pronotum is heavily granulate.

Mesonotum and metanotum: Figure(5), these together
are called Rerothorax, they are almost alike, each is
subdivided into smaller sclerites, the acrotergite,
prescutum, scutum and scutellatum rvith ahigh narrorv
strip representing the postnotum. Laterally the
pterothorax has the anterior and posterior rving process

connecting the fore and hind tings to the thorax.
laterally the mesothorax and metathorax each composed
of the usual pleural sclerites the epimeron and the
episternum separated by obliquepleural suture figure(7).

Mesosternum & lv{etasternum: Figure(6), are
ventrally composed of the uzual meso and metasternal
sclcrites.

Legs: Figure(8), the fore, mid, and hind legs are
slcndcr of normal shape each comprises ofthc usual
parts the trochanler, fcmur. tibia. tarsus. and thc
prctarsus. Clarvs smooth and pointcd n,itlr a snrall
roundcd pad in bctrvccn.

Wings: Figure(9). cl),tron c.long:trc. srrongll
sclcrotized rvith stria and intcrvals on thc disc. Thc
epipleura cover the pterothorax and rhe abdonren
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latcrally. El1'tral humcral angle roundcd and elytra

compleicly covcr thc abdomcn upto thc tiP Hind wings

well dwcloped mcmbranous having the wing vcnation

rcduccd as shown in figurc(10).
The abdomcn: Figure(l l), thcrc are five Yisible tcrga

all well sclerotizcd and black in colour' Thcre is a

narrow mcmbranous arca on each sidc on which the lst

five abdominal pairs of spiraclcs are locatcd' The

ventral surface of the abdomcn is formed of5 sternal

sclcrotized and ouocsccnt. The lst visible stemum is

morphologically the 2nd, and is not dividcd comPletely

by the metacoxae(5). The last visible abdominal

sternum has distal mlrgin rounded.

Genita.lia: Figurc(f 2), Male genitalia)' The

innumerable vatiations male genitalia of coleoptera

firstly described by (6). In phonapatc frontalis (Fahr')

the male genitalia dcrived from 9th abdomial segment

". 
,pp"rdrg.t They are formcd of a pair of

paramiies(Z). fhey are flat taPering toward their distal

ends and exceeding the tiP ofthe acdeagus' The basal

piece or the phallobase according (o (8) is asmall

iclerite connecting the pammercs basally The

aedeagus(the median lobe or the penis) is a long cun'ed

and iell sclerotized tubular structure lt is attachcd to

the parameres on its proximal end by a connective

."rnl*".. On this end the basal orifice is situated

tfuough lvhich the ejaculatory duct enters the aedeagus'

The Jstium or tle mcdian orilice through which the

internal sac is everted is located on the distal tip ofthe

aedeagus and does not e(end on tie ventral side'

Female genitalia: The femal genitalia of the

Coleoptera bave been firsuy investigated by(9)' The

female genitalia ofPhonannte frontalis (Fahr') consists

of the Sth and 9th abdominal segments and their

appendages, the later include the coxites, styles,' and tle

vol. 6. No. l . 1196

valvifcrs which are all altachcd lo thedistal cndoflhc
9lh stcmum. Thc coxilc rvhich arc callcd hcnlrslcrnltc

by (10) on cach sidc consists o[a sin8lc aclcritc bcaring

one scgmentcd stylcs. Thc ninth stcrnum and thc vulva

are both mcmbranous.
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ABSTRACT :

The soluble protcin ertracts of six wheat cultivars in thrce different sample bulTers with PItr values of 7,
8.9 and 9.6 were studicd and compared by gcl clectrophoresise and isoclcctric focusing methods. The extracts in
sample buffer PE 8.9 shorvcd high protcin content and this was cxemplificd by the appearance 0f numereous
protcin bands for each cultivar: (Araz, 11; Abu-Ghrcb-3 and Sabir-Big 13; Mcxipak, lJ; Jori-C-69, 19 and Sin-
Al-Gamal' 20 prctein bands) in conyentional gel elcctrophoresis. The Protcin bands excecdctt the number of
protcin bands appcaring in the extracts of both sarnple buffcrs PII 7 and 9.6. The conventional gel
elcctrophoresis also shorved protcins which werc of cathodic migration in addition to the normat anodic
migrating ones at PII 8.9. The isoelcctric focusing of the protein extracts-both dialyzed and lyophilizcrJ- of the
six cultivars in samplc buffcrPh 8.9. rvcre studicd and showed also numereous protein hands distrihutcd in pH
ranging from 3.5 to more than 9.6. The dialyzcd samplcs showed at lcast 33 protein hands as in Arlv antt up tg
47 protein bands as in Jori-c{9, Whilc the lyophilized samplcs gave at least 36 protcin hands ir.s in Sabir-Big
and up to 49 protcin bands as in Jori-C{9.

INTRODUCTION
The seed storage and/ orsolubleproteinsofhigher Total Protcin Extraction: For roral protein

plants have been considered the products ofgenes that extraction, 4 to 5 gm dcfailcd kerncl poudcr (10 nrcsh)
are eryressed at a single stageofontogeny(land2). rvere used, adopting the proteine.rtractionoroccdure
Thus their analysis for types and numbers may be used outlined by Robert(9). Cold acetone rvas used for
as a tool for studlng the morphological and gtro\yth dcfatting and shorved to be superior to diethylether,
dillerences beturven plant spccies and cultivars (3-6). diethylether: ethanol (l:i v/v) and pehexan(9). Three
This study holcver, is an attempt to describe properties sample bullers rvere used separately, and in a
of t}te soluble proteins ofdried kernels ofthe six rvheat subscquent steps as follorvs:
cultivars isolatcd and purified pareially, chatactcrized a: 0.01 M sodium phosphate buller pH 7(10).
chemicaily by one dimensional gel elcctrophoresis and b: 0.01 M sodium hydroxide-glycine buffcr pH 9.6.
isoclectric focusing techniques rvhich are wcll accepted c: 0.01 M Tris-glycine buffer PH 8.9 containing 0.3g
in protein quality control(1,3-8). mM sodium azide (10).

MATERIAL AND METHODS Scparntion by SIab Gcl Etcctrophorcsis antt
Sccd Matcrials: Five spring rvheat cultivars Isoclcctric Focusing OEF): Horizcntal slab gel

(Triticum eastirtm L.), Abu Ghrcb-3, Araz, Sabcr- clcctrophoresis ]vas pcrformcd using thc f-(S-
Big, Mexipak and sin-Al-Gamal, and onc rvinter rvhcat Multiphorc system, folloMng thc application norcs
cultivar (rriticum rlunrm). rori-c-6e ryere used. 

iijiLl];I"";i;?:l?J:ir% 
poryacrylamide gers in

′o16N● 1。 19%

Isoelectric Focusing Or

電
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witJr Cr=2-6Yq T'*=7.7o/o were prcpared with sample

apptication slots of l0 Ft capacity' The gcl and

eieitrode bullers wcre compatible with the sample

buller uscd in each exPeriment as follows:

a) For protein extncts with samPle buffcr PH 7:0'2 M
and 0.1- M sodium phosphate bullcr PH 7 were uscd for

gel and elccfode bullcrs respcctivcly.

6; for p.ot"in .rttocts with sample bulfer PH 9'6: 0'2 M
and o.i M sodium hydroxidc'glycine buller PH 9 6 were

used for gcl and elcctrode bullcrs resp€ltivcly'

c) For piotein exlracts with sample buIlcr PH 8 9: The

gel and electrodc bullers were 0.2 M and 0 l M tris-

llycinc buller PH 8.9 containing 7.7 mM and 3'8 mM

sodium azide resPcctivelY (l l).
The conventional elcctrophoretic procedures werc

carried out at 4C. Ten u of 0.25% bromophenol blue

was applied to one or tlYo samPle slots for the detection

of the solvent front. Ten u protein extmcts, 0'0541 mg

Drotein, of the six whcat cultivars, dialyzed or

iyophilized and radissolved in distillcd v'/ater' were

uppti"a to the remaining sample slots. ElecEoPhoresis

was performcd for 3 hIs with afield sEength of 15

v/cm and 40 ma (t l). The separated protein bands were

fixed 30 minutes lYith a solution of ll'S/o
trichloroacetic acid (fCA) afi 3.5yi sulphosaliculic

acid (SSA) in 30% methanol. Stained for one hour with

0.257o coomassie Brilliant Bule R-250 in methanol

distilled water:
slacial acedc acid (5:5:1 v/vfu). Dcstaining by diffusion

ias accomblished by frequent changes ofthe destaining

solution of e{hanol: acetic acid: distilled water (3:l:6

v/v/v) (l l).
Isoclcctric locusing (IEF): The IEF lvas performed

only for erlracts rvith sample buller PH 8'9 The

exDeriments \ere performed using the LKB-Multiphore

witem follorring the instruction manual' The ready-

made LKB-Ampholine PAG-Plates (260x125 mm) rvere

used with a final acrylamide concentration of5yoand

with a lYide PH range of(3 5-9.5) samPles extracts were

loaded on sample application pieces of (10x5 mm)

which absorts approximately 50u (0'25 mg protein) and

tlese were placed on the ampholine gel, 5 mm appamt'

near the anodic strip. The IEF was carried out for 90

mins. (50mA' 1500v, 30rv) (12)' The sample application

pieces rvere removed after 30 mins to forbid tailing' The

iocused protein bands were fixed lvith a solution of

lr.5% GCA) and 3.5% (SSA) in water for 60 minutes'

Stained ivith 0.1l5% Coomassie Brilliant Blue R-250 in

destaining solution and destained by successive

immersio-n of rhc gcl in a solution ofethanol: acetic

acid: distilled rvatcr (3:l:8 vfulv) (12)'

The pH across the ampholine gel rvas dctermined as

follorvs:- Aftcr isoclcctric focusing and before removing

the ampholine gel from the cooling plate, a strip

(loxl25mm) of the ampholine along onc line bctrveen

thc anode and the cathodc lYas cut into I cm2 picces

and placed in I ml distillcd rvater ovcmight at

vol.6,No. l ,1996

4oc. Thc pH of each ampholine solution was

dctcrmined by a pH-metcr which gave the exact pH

sequcnce actoss the Ampholine PAG-plate used in the

IEF expcrimcnt.
RESULTS AND DISCUSSION

The extracts ofthe six wh€t cultivars in the three

mcntioned sample buJlers showcd positively and

negatively charged protein bands that migratcd towards

the cathode and the anode rcspectivcly.
fie horizcntal slab gel elcctrophoresis of the cxtracts

in sample buffcr PH 7, showed one to thcrc prolcin

bands moving iowards the anode and one or lwo prolcin

bands moving towards thc cathodc subscqucnll),

extracts in sample buffcr PH 7 were neglectcd as the)'

did not show any comparativily.
Extracts of the six cultivars with samPle buffcr PH

9.6 gave a total ofsix to ten protein bands olwhich only

one or two were of cathodic migration (Fig. l) The

anodic protein band with Rl 0f0.58, the nearest band

to tie sample slots, was the only repeated protein band

in all the cultivars. However it was found that there are

protein bands shared bctween two, three or four
cultiva$. In addition, distina and unrePeated protein

bands that are specific for each cultivar were found.

This phenomenon of unsimilarity bctween *te cultivars

in respect to their protein band profile was also

obsewed rvith lhe cathodic migrating protein bands

(Fig. l).
At pH 8.9, the one dimensional horiz-ental slab gel

electrophoretic protein patlem improved as the number

of the total protein bands increased (Fig. 2). The lotal

protein bands were ranged from eleven as in Araz and

up lo t\r'enty as in Sin-Al-Gamal. The anodic protein

bands were between six to ten, while the remainings

bands rvere ofcathodic migmtinS, proteins The anodic

protein band of Rf value of 0.58, the ncaresl Protein
band to the sample slots, rvas lound also to bc the onl)

repeated protein band in all the cultivars. ln addition . a

fcw protain bands ryere also found to be repcatcd in lo\r
or thrce cultivars (Fig.2). It is evidenl that the estracs
at pH 8.9 showed more distinct and unrepeated anodic

protein bands that are specific for each cultivar

compared to lhe e\tacts in sample buffer PH 9.6. Also,

the cathodic protein bands of the extracts at PH8.9

showed elevation in the number of uffepeated protein

bands that are speciJic for each cultivar in addition to a

few protein bands shared by t\Yo or three cultivars. in
coclustion, lhe protein bands that are observed in the

eRracts of sample bullcr pH 8.9 lvere higher in number

and sharpcr than fiose observed in other sample

b[ftcrs, and this conclalcs rvith the high protein

content(9). Il is also apparenl from (Fig.2) that all of
the six oltivars shorvcd lorv molccular rvcighl prolcins

that are fast in their movcmcnt torvards thc anodc and

are undistinguishable in sample buffers PH 7 and 9 6.

As it is apparent from Fig.l and nonc ofthc ctllti\ilrs
are sharing complctcly or scmi-complctclr irr thctr
protcin profilcs rvith each othcr. Thtrs. it is silfc lo srl\

■lalndC and acヮ hmidc
●。Tpcrccnt Cross htting conccntralon“ ●6vc to ttc totJ COncmra"on
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that these progcnies are ofdiffcrcnt gcnotypes and/ or of
different ancestry selections. It is also apparcnt that
sample bullcr pH 8.9 is more e{Iicicnt in protein
extraction both for total and relatively low molccular
weight proteins as can be seen in Fig.2. These findings
indicate that there is a wide range of proteins prcscnt in
each cultivar reflectcd by its protein bands profile.

'Howwer, to obtain more accurate results for such
protein profiles, isoelectric focusing was implicated in
this study since this technique is proved to be very
sensitive tool for protcins separation (3-5). There is a
noticeble numbcr of protein bands that have migrated at
pH values higher than 9.5 to position adjacent to the
cathodic strip while at ph 3.5 no such protein bands
were observed except for lyoohilized sample of Abu-
Ghreb-3 which gave one band nly (Fig.3 A and B).
Dialyzed, samples showed at least thirty three protein
bands as in Araz and up to fourty seven protein bands as

in Jori<69. The lyophilized asmples showed at least
thitty six bands as in Sabir- Big and up to fourty nine as
in Jori-c69 (Iable l, Fig. 2A and B). Hence, there was
an overall increase in the total number of protein bands
in the lyophilized samples in comparison with the
dialyzed. It is also apparent that the proteins with acidic
isoelectric points(Pl) lvere more sensitive to the
concentrating techniques. This was most prominent in
the lyophilized samples of the Sabir-Big Sin -Al-Gamal
and Jori<69 which showed a decrease of five to six of
the total number of protein bands with acidic PI @H
3.54.2), while there tvas an increase of one acidic band
in Abu-Ghreb-3, Araz and Maxipak . The differences in
protein pattern behveen the lyophilized and the dialyzed
sample may be due to the digestion of proteins during
the time elapsed in the process of dialysis by
endogenous proteinases or may be attributed to the
dilfusion of low molecular weight proteins through the
dialysis bags (13-17).

In contrast to rvhat have been mentioned by
Stegemann and Pietsch (18), the lyophilized samples in
this study shorved more stability and integrity compared
to dialyzed samples. Subsequently, it is evident from the
protein band profiles in Fig. 3 that the retained
proteino of the lyophilized samples have been localized
and disuibuted in the PH regions of 6.9 and up to PH
9.5 as *'ell as in the region close to the cathodic end at
PH 10. It is believed that the increased number of
protein bands in the lyophilized samples might be
attributed to the presence of high basic amino acids
such as arginine, lysine and histidine in addition to
glutamic acid and proline tvhich are the most abundant
amino acids in whcat flour(14).

The dillerences in distribution pattern as wcll as the
numbcr of protcin bands rvithin the dialyzed (Fig. 3A)
or the l1'ophilized (Fig. 38) samples are the true picture
for the dillercnces and similarities bchveen the
cultivers. Also , this method should prove valuable for
anailzing diJlercnt genot,?cs and sclccting varietics

with a particular storagc protcin makc-up as rvcll as for
follorving compositional changcs lha occur during scccl
germination and dcvelopment (7).

For future work, it is rccommcnded to study two
dimensional elcctrophoretic patterns underdcnaturing
conditions - the mapping of the proteins and
polypeptides of each genotype (7,8)- and amino acid
analysis and sequence determination. These
procedures are necessary to document the genetic
resources of each cultivar (8, li, l8). This may
produce new constituents unique in functional and
nutritive values which may be as additive in wheat
based products and othcr kinds of foods.
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Tabte (l) The number of proiein ban& at each PI{ vale as was observed in IEF gels for both the

dialped (d) and the lyophilized (L) extracts of the six wheat cultivars in sarnple bufl'o'

PH 8.9.
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ABSTRACT
Two industrially used ycasts, Saccharomyces carlsbcrgensis (flocculant) and Sacch. cerevisiae (non -floc), were grown in five differcnt mcdia (GYSA, YE, ME, YPD and DM) at various tcmperaturcs. (g, 25, 30

and 35"C) and plf (3. 5-6.5). YPD and DM mcttia with pE 4.8 were found to encourage flocculation when
yeasts were grown at 25"C13 days Same conditions wcre apptied to test the ability of (64) yeast isolates(collected from local fntits) to flocculate six of the isolates were hocculant and the intensity of one of thcm was
very heavy to ercecd even the industrial flocculant yeast
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ABSTRACT
In 1988, many datc palm trces were dying in differcnts grovcs locatcd ai Baghdad. The maturc trees

were atTected with symptoms ofheadbcnging.Afterdyingthecrownfalls, lcavingaharctntnk.Chalaropsis
radicicola have consistcntly bccn isolated from thc dying palm trecs The fungus was also isrtlated from

gallcries, larvae, adults of fruit stalk borer O(vctes elcgans. associated with this disease. Pathogenicity test$

showed that this fungus was capablc of causing discase syndrome. Scvcral Fusaria spp. that were isolatcd from

discased tiszue did not infcct date palm tree in pathogcnicity tests A study by elcctro microscopy showed that

no mycoplasmt or viruses lyere present in the infectcd tissue. We concluded that C. radicicola plays a great

role in pathogensis of bending head, and Q, elcgans act as a yector for the fungus, which introdusb it into palm

trees during breeding attacks.
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: P, + L.-1-* /t Y,Y t &jLs JljLiYl i!-j LlJ Yor
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ABSTRACT
The bcLa、′lor of larvae nligration l■ thc l「 V―ivl::nunizcd mature cggs ofr■ ice organs did■ ol changq

whcn irradiatcd through o「 c or tWO mouth dosc for 5 mino Samc rcstilis were obtaintS(: hv one or two

subcutaneous IIoscs oF antigcn3 0fthC aduli lvorrns cxtract Comp・ tring with the co■trol groups,lotal nulnher of

the exlorted larvac From the imrnunizcd mice was rcduced.Reduction of 12.20/● (p=0.05)was reCOrded in case

of 250 rnature cggs ilnmunization,39,860/● wllen immullizcd by two doses;rlrst by 250 irradiatcd maturc c=gs

thcn aFtcr 21 days by 100 irradiatcd cggs.Pcrccnl of 43.05%(p=0.00 WaS Obtaincd for 2 mg antirn
imm‖nizationo Whcn intmunization was applicd by 17o doscs(2andl mD,5057%(p=0,05)was obtaincd.
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