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MOTICH OF A CONDUCTING FLUID DUE TO

AN TEPTNITE ROTATING DISK

Adel A. Megehed
Department of Englneering Mathematics,

Faculty of Engineering, Cairoe University, Glza.

ABSTRACT

In the present peper, the unsteady motion of a weslkly
conducting, incompressible and visccous fluid due to non-
uniform rotation of an infinite flat disk, is corsidered,
The motion is subjected to a uniform external megnetic fi-
eld nmormal to the disc and parallel to the axis of roteti-
on, The equations of motion are wrltten assumirg low meg-
netic Reymnold's number i.e, The external megnetis field
is undisturbed during motion. ‘The general solution I8 le-.
termined by the aid of Green's function, end 18 oteirzd
in the form of & aystem of integral equations whicn can be
golved by guccesgive approxiﬁ;tion, "A gpecial case of f.ae
solution, which corresponds to uniform rotation of the di—-

sk, 18 deduced aend discusased.



INTROCCCTION

The fiow of wiscous, electricaelly coniu. ling ‘Loids
in the n=2ignpourhood of a roteting disk is of grza: prac-
ticel importance, particulerily in commection with rotary”’
magnetohydrodynamic machined. Similar problem in classi-
ce) hydrodynamics ia studied by many authors(l>. The ex-
ect golution of the équation of motiom of a wviseo s fluid
around a flet infinite disk whick rotates 2uzui +n egxis
" perpendicular to its plane with a uriform argnlay veiu:’-
Ty wasﬁstudied by Gochran(z), and the gteady state soinl-
ion was obtained by gimilarity. The moiionm due w4 & - ui-
eting disk in a fluid at rest, was &lso exanin. i Lo -

the trarsition of & threep~dimsnsional boundary Zvyor T2

(1)

n

turbnlence , Bnd it was proved that it bescomcs ..o

nt at large Reynold’'s numbsrs, ke > 31105.

In the presence of 8n external axial pagmetie rield,
the steady flow of an electrically conducting fluid was
gtudied due to the rotetion of en inlinite cylinder.(B)
Cther problems of steady motion of conducting fluids due
to rotating disks are described in nmany rererences(4’5).
Such problems sre related to magnetohydrodynemic ( MHD )
generators and MED vortex flow, and the solution was obt-

ained mainly by numerical methods,



In the present work, is congidered, the noﬁsunifdrm
rotation of en infinite thin disk through the origirm, ab-
out the z-axis, in an incompressible, viscous and electr-
ically comducting fluld. The fluld is assumed ‘{nitlelly
at rest, end is subjected to & uniform externsl magnatic
field mormal to the disk and parallel to the z-exis. '
Following the cylindricalnéoordinates (r,9,2), the case
considered is & fully three dimensional flow i.e. there -
exists three components of the velocity of flow V., ¥ o

r 2]
and v, . The fluid layer near the disk 1& carried by it
through friction and is thrown outw;;ds owing to the act-
ion of centrifugal forces, This is compensated by parti-

.cles which flow in an axisl direction towards the disk to

be in turn carried end ejected centrifugally.

FUNDALELTATL EQUATTONS

Denoting the three components of veloclty by
v, = uf{r,z,t) , vg = v(r,z,t) and v, = w({r,z,t}, and esa-
uming low magnetic Reynold's mumbar Rem<:l, the equetions

of motion in ecylindricel coordirnates are written in the

form(j’ﬁ);
u Ju 3 vé _  13P u 2
§-£+ub—r-+w-.a—i--—f——5-—r+})(ﬂu--r)-mu
av vy IV WY _ (A ) (1)
E:E-+u5-r‘—+w-g—z+-—r-—ﬂ V—;El =MV e
9w phil S 1 9P
§€+u,a—r+“'§—§———gz+yﬂw



Ju , u , 9w _
5-‘;‘-; + 3t 5z ° o
where,
2 2
A = D—2- + -:I-'- }.-.. .3_-.-
2 ar T 2%
2 <r-Ho
m< = const = 5 and I-IO = constant external magnetic
c
field- f

The angular velocity of the rotation of the disk 13 a
given function of time w(t), so thet the initel and bound-

ary conditiones can be represented in the form;

u=v=w<s=0, at t =0
w=0,v=r wit), w=20 at z =0 ,..{2)
end u=ve=0. as 7z — O

It is required to obtain the solution of gystem of
equations (1), which satisfies the boundary and inltial
conditions (2). The solution is assumed in the form;

u = rf(z,t) , v =T glz,t) , v = 2¥(z,t) ,

P(z,t) ) .. {3)

1l

P

Substituting from {(3), the aystiem of equations {1) is

reduced to the form;

2 L
§Y %—% - g% -nl f o= 29’%£.+ 2 - g2,
gz
J,g.%g_g —n?g mopffr2re, ... (@)
Z
WY ¥ LeY ., 1 9P
ﬁ"‘gt" y’az."'Ef z 3

and



The system of equations (4) is solved with the foll-
owing boundary &nd iritiel conditions;
at t=0, f=g=¥=0 ,
0, £t=0, g=mw(),¥=0 seem - (5D

n

et =z

and ag 22— (J . £ =g= 0,

Introducing the new function P = £ + 1 & --» (6)

the two first equations of the system (4) are written in

the form; »
9T bl 20 _ F 2
J)E;Q'-TE - mF = 2V—Z-+F ' (7)
The function ¥ will be deduced from the relation;
z = g
w--§ taz--§ B (® az, ... (8)
o o

where,
Re(F) is the real part of tne function F.

Boundary and initial conditiona of the mew function F ere;
F=0 at t=0, and P =1w{t) at 2z =0,
while as 2 = (0 . P — zero cen {9)

The method of solution followed here, 18 degcribed by
Sharikadze and Megahed(s). The unsteady solution is obta-
iped by superposition, as the sum of two perts. The first
part is the solution of the homogeneous differential €qua-

tiom which satisfies the given boundary conditions and ze-
ro initial conditions, while the second pert is the solut-
ion of tThe given différentiel equation which corresponds

to homogeneous boundery conditions.



SOLUTICN OF THE PROBLEM

- The solution of the left~hand side of equation (7),

which satisfie the boundary conditions (9) ¢an be proved

to bes
% 2
1 T 2
F_D(Z,t) = 2 myy £ ?."(?) exp —[m - M (t-f)}
z 4T
-awa (10

(t-7)372 ‘

(6,7)

Introducing Green's function

G(z, 3 ,%) e exp [ .(_Z:'_Z% .t] .

21’77317- 4 v
t
72 2 [ 22 ] g 472
+ i exp (-7 ~ 0 T) ex |- =g 3’
0 47T VR(4--T)

eee o (A1)
which satisfies at 2# 7 equation (7) without the rTight-
hend side end tends to zero at =t = 0, and at 2z = 0, @ ,
the finel required solution P(z,t)} can be represented in
the form; " ©
F(z,t) = P (2,t) + S a7 g (2?2—,? + F2)G(z,?,t-r)d7(
° ° eee (12)
Differentiating equation (12) with respect to z, under the

sign of integraticn, we get;

_;_%=__+ S‘ ar E (2>p ;‘g 4% ... (3)



The systen of equationa (12) and (13) and be solved
to obtain the unlkmowns F, g% , hence the two functions b4
and g cen be determined, Equation (8) enables to obtain
y’ while the third equation of (4) is applied to determi-
ne P. The components of velocity ere deduced from f, £
andf’ as defined before,

The melhod of successgive approximation is epplied %o
golve the system (12) and (13). Denoting %Fz' = W, the re-
quired functions are reprirented in the form 91‘ the foll-
owing series;

a0 D o
P = Z ‘An Fpo ¥ = ):?\n“’n' yJZZ'An Yo

n=o
eee(14)
WNera
’>\ ig a parsmeter, Substitute from {14) into equ-
ations (8) , (12) and {13) , starting initially with;
z
P w°=—9;—g end W =- [ Re() =0,

2}

we obtain the recurrent formulae;

od n
Fasl = S a7 g Z: ( 2>.Un-m ‘ W * Pr-m Fm) G d_f—’
o 0 m=0
z
yJn-s-l =7 S Re (F_ ., )dz, .o+ (15)
o



— 8 —

t I 0 20
.and Wn+l - S T S- Z (2?;n-m I""lru"' Fn-m Fm)%% d‘?
0 o .m=0
The function R, could be calculeted from {10) as a
pure. imaginary function with a real part equals gero, The
solution deduced in (14) and {15) can be proved to form e
syatem of convergent series within the conditions under

conagideration,

The first twe approximations of such solubion are de-

termined, Consider as e first epproximation;

F,=0 , ¥, =0i.e f°=(;’/a=0,

Therefore from (4) and (10), we get;
u=20 » w=0 ¥ P = Po(t)

2 o
= = z f) { - Z - 2(t"' } a4
T = £ R 272 A ewro

.. (16)
The last equations indicates %hat the first epproxim-
‘ation effects only the rotating motion of the fluid, while
the radial and axial componenta of the velocity ere zero,
If the disc rotates with uniform angular velocity i.e,.
w(?¥) =« = const., we get after integreting (16);
v.=-£2—r"‘-J {exp (- mz/{y ) erfc (—2— - m \'T)+'-'
2¥ut -

+ exp { mz/yy ) erfe (.’éyz;t:_+ mﬁ)], e+, (17)




. where, erfc =1- - S e T dn

V;F-

Equation (17) represents the distribution of t@!'tﬁ-
I )_“!“ = .
cnsverge component of the velocity of flow dué to g utitfs-

o]

ormly Totating infinite disk in the presence of“external -~

megnetic field. As m Yends to zero the cchespoﬁdiﬂg 5Q-

lution in clessicel hydrodynamics 1s obtained. o
v=rcd{ erfc z/Qm) ees (18)

Por the second approxixilation the following Tesuits

are obtained;

t o0 t tﬂ-.;‘aG
2 - : 2 26
F) = S ar K FSo6a¥, W = S ar E Fo £ 47,
o o o - 0

and the following expressions are deduced;

t

f1=g

o t o0 T
av {15 cay, yo=-{ av [ 55 a¥( ¢ .
o ) _ ) o o
411 the results obtalned in this work for the cese of
infinite diask, cen be spplied as well to the case of ¢lirc-
uler rotating disk of finite radius R, provided that the
radius is lerge compared tof? the thickness of the viacous
boundary leyer i.e. R 79 -
'Equation (16) which represents the ‘solution for the

velocity corresponding to the first epproximetion, allows

to calculaete the moment of the force of friction ellover &




— 10 —

roteting disc o¢ finlte radius R. The moment of the force

of fiiction ie defined and calculated as follows;

R ov
2
- 2m, g T TT% [
0

M dr =

=0

e—mz(t- )

t
FRJ'Y’T”S (%_1_“12“)_;—;—&1‘ ees (19
p Yt-

il

It is evident from (16) and (19) that even in the fi-
r3t crnroximation the magnetic field hes an effect on the

velocit; distribution amd th2 frictional moment,

Substituting m = O in the obtained results, ths corr-
esponding results of clessical hydrodynamies are obtained,
without taking into conslderation the conductivity of the

fluid or the presence of externsl magnetic field,
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CARTWRIGHT'S THEOREM FOR VECTOR VALUED
ENTIRE FUNCTIONS OF n-COMPLEX VARIABLES

. KANDIL

Department of Mathematics, Asmiut University, Egypt
-------- S---- ﬁh{iALt} Fo. é.1478
In this paper we deduce an interpolation formule for vector valued entire
functions of nucomplex veriables of exponentinsl types. This formula is vsed
to derive a sufficient condition for these functions to have compact tra;ecto;
ries, The r*sult leads to a generalization of Cartwright's theorem[a] for this

vlags of functjioms.

§1. I.troduction:

The vector valued furctiong are deilinsd on the fizid ag - plex wap L
C ~z = (zl, zz..,..zn), 2 = xk + iyk » B =1,2,3,...,0 -~ ta Banaeh S T
Lol F L(E{ v he tie space of such veector veiicod funciicns Lotisfyi -~
o T T
n

tie following fya cenditions

{1) They are entire functions of exponential types yy, 1, B3reo oy
reldiive to zl.zz,....zn Tespectively, where uk < W,k =1,2, .., , n.
(2) They are bounded functions on the n~dimensional Euclidean Space —~—
n
B v 85 11 F(zl,zz....,zn}e- E“lf%% o
then
i i 1
A = ® LI ] g a 1 2 n
(1} F(zl,zz,...,zn) = 12=o 1£= o izao 11,12,...,in z Ty wen 1z,
1 1 o B ST
I 7 '
(11} ]I F(zl.zz, e ,zn) llx < A exp k=1 (uk+ € 3 f_zkl

e J

where ¢ 1ls an arbitrary popitive number s A i8 @& conatant, Hp< 7 for all

= 1,%,.4. ,m;

— 16 —
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(iii) Sap “F(xl"z"""n)llx <

2. Generalizetion of Cartwright's Theorem.

. g e . E X , th
Theorem (1). If F(z1 Zy1 sz u1su3.---,un en
o +® + @
F(zl,zz....,zn)= m2= dm.m2=_m mr=a, L (2y,2g5,....2,) F(ml,mz,...,mn)
) 1 2 o W, Dy, B
i N 1'72 n
where
n
i o, + e T Zs -
1, (21'22""'=n) = (-nM m2+ +mn ! EEP'Tzl ain w(mi 4}
ml.mz...-..m':I =1 o o (a.-z )2
i1
W <’- mgx uk , B =1,2,...,0

Progf. This is Just & generaiization of the one variable expansion [4] .

Thecrem {(2) . Let F(zl.

[

zz,....zn) be a vector valued function defined oo

the n=-dimensional Euclidean space 8" to Banach space X with expansion,

2 + = + L (x 1) F (= - < )
F(xl'x2""'xn) = m“-4n o = Cem l'xZ"'Q' n ml' mz""’ m
1= 5= m = Dy By s By _
such :chat
{1y The set ¢ the pume: ical fune¢tjon L (xl'xz’""’xn) satisgfies the
D, ,- . .,0
2
condirion 1 a
+ = + o - T
c b ) z m L (xl,xz,...,xn) <M
= mm - = = - P
o, Z, =, LY o
(4 is a constant)
aad ,
(ii) If the set of points .
o
i= =, =, , = ) & R
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iz defined for all conbinations (ml,m,,',:..,mn.) -of spogitivé and negatjve imfegers,
and if the et F (= = ,..., = 3y of values of the fufiction F(x).X,,...,X )
ml mz ' m 1 2 n

n

at the set :is gompecs, then the function F(X .X,,..,%,),15 of cpmpact trajegtory.

2

Proof. For any arbitrary positive number.c., there gyists };fiq;Fe set, 35

points in Rn
. . r . FREuA |
- = (‘r’lx Tor oo v Yn)J“ r =1,2,..., 8; - e e

The set ~ geheiates & ¥iifi b ‘number of ‘divisions of “the set of poidts #43¢ 7

bt BT A L Toio=o T L WE Twtaltangt
£ = L i T
r
r=1 e R S R SN 1 -1

#_.n that for eny point ( ==l,== ..,otn)e:B we get
r

2" Vg P T
ty = - - r
7 {'z]:"gf e D) P(YI!Y;I -.-,Y:)Hx < E. . _ .
Conslder the following equality : *
LT R =
s ' ' Toe 7 Ity
. I S
F{x_ ,%x_,...,x = ' - R }
g X% T L Gy, {F(aml. £ OFOG. oS
=1 r ml, 2,...,111“ n
R L Mt L (Y]0 ove ¥R rene VT @
=1 - . . + +
r<i _‘Br LETL PR .m_n)
RTINS N S i - T gnsowTeogrd
For the last term in (1) we get
I P L e T, B Y. e A owide
2 r.r T
LBl (e vk, oo yX ) FUY Yy reiesY, JoS o T 30 7 pwoagmi
r=1 8 ml.;l:i."mn- Itta nt oL
. 1'72' """ g
oL e u B T T TR F R '-‘ L. Toom :
_ B r.r ¥ . " -
e irfl _..i(__]:.l,,_Ya, ""YT-‘-) g g ({1’:“2"3-&"":‘3!;? EIEE S L T &1
: r Ppelgeeeafy
LI » IR R Ty e
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Let
I b(xl,xz....,xn) = Gr (xl,_x

“ee ,xn)
Br-r'ml |-.m2| L "l.m"n.

.

From condition (1) of the theorem we get that the ammerical fuaction

Gn(xl,xz,...,xn) is bounded, and po it has 8 compact trsejectory.
Let 8
F(x ,Xx ,...,x }= I G (x .,x% ...x-)r(rr*rr..."rr) (2
s 172’ n l_=1r.'1‘2' **n 1' 72" *'n
It is elear that F'(xl.xz.....xn) is & polynamial in tho bounded numerical
functions Gr(xl.xz....,xn). *r=1,2,..., 8, and aoc tho vector valued fumct-

ion r,(:l.x e .xn) i of caompact trajectory .

2
From (1) aod (2) we have

F(xl'xs'-""xn) - ?s(xl.xg.....xn) =
s r t}
= I CHE S S E £ {CHPTPCID I PPt
rs1 & m,,D0,.,...,0 1 n
r 12 n

co e (xl.xz,...,:n)—Fs(xl.xz,...,xn)l|<eu_

-

Thus the trajectory of the vector valued function Fs(xl,x ...xn) is e ¥ net

3’
for the trajectory of the function F(xl,xz....,xn} , Bod av the trajectory of

the vector valusd function F(xl,x yees ,xn) ig compmet, Q.E.D.

2
Theorem (3). If F(zl.z .,zn)e Eu‘é?&z“ v ,8nd if the set

gt -

L]

[

~point * 45 compact, then the function P(xl,xs,...,xn) 18 of & compact trajectory.

(ml.nz. .en ,ln)] of values of “he functioen F(xl,x .. ,ln) at the lattice

Proof. From theorem (1), we have the expansion

* All combinEtions (nl,...,mn} of poaitive aml negative integers
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F

X . = o LN +- & ) ) ‘/ -
2(‘1"2"f"=n} =.-E.dn z= ;-- ;u-" .ijl.:ag.,,,:n) r(n¥}u=J,1:.nn)
: 1 R By ' 4 '
o .
where noH_+, . .40 #in w2, eino(m,-z4)
n i 1771
L “i'lz""’x Y= (1) . 2 n a3
. grere ey 1= 1" u (.1'31)
80 we havo - .
+ ®. +m: = an
E I . I L (xl,xz,....x ) =
-1.-. ESM 0 e l,nz,..,,nn
1 : "L
r® W + oo ain 2 gin I'-ll(n -2 ) .
- t L T : 1 4 )
-lf-umz_---wnnl:-- - fm]. 1rn w (l -2 } . ) ‘
te sin LEN uin_m(nl-:ljl + = sin £ linu_(l_-n--!n)= qL)“
= Newas - - Ty
e T (m~5)) " ¥ w(m -z ) @

Fron theorem (2) we gat the required Tesult .

" From the above we can genaralizs the Cartwright's theorem to be :

It r(zi.,zs.[...,zn) is & vector valued entirs function of n-vnrinble‘_"s

2,8, .zn' of expomential types i, Mgeeersl, Fepectively ,p < k

»1=1,2,..,,n, and if the set of its values at the llttica pcin.ts is cnlplct, N
- £

then the function F(x -33----" Y is of conplot tn:.aatory.

1

Fii
a
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ON THE PLANE TEMPERATURE WAVES METHOD
FOR THE DETERMINATION OF THERMAL PROPERTIES
OF S0LIDS

BY
M.A. Kenawy*, 5.R. Atala** and A.A. El-Sharkawy®*

Abstract:
Theory of plane temperature waves was analysed for a flat heater
generating periodic heat flux and sandwitched between two identical soiid

specimens, taking into consideration the role of both heater and radiation.

Theoretical expressions -for the determination of different theraml
parameters from data of temperature oscillations in different ways are
~abtaimed.

The experimental resuits for olivine confirm the proposed scheme
of measuring the thermal diffusivity, conductivity and heat capacity coef-
ficients in one experiment using a multiproperty apparatus.

Introduction:

Measurement of the theraml properties of solids may be done using
a great variety of steady and nonsteady state method. The best of these
are the so-called periodic temperature methods, since they enable us to
measuce the heat capacity, thermal diffusivity and conductivity coefficients

(1,2)

in one experiment - When such an experiment is properly designed, it
is possible to have extra information about the distribution of the amplitude
and phases of the temperature oscillations in the investigated sample. So

an extra control for the results treated in various ways is provided. Moreover,

the random errors at suchan experiment are reduced.

* Univ. College for Girls, Ain Shams University, Cairo, Egypt.
**  Fac. of Science, Al-Azhar Univ., Cairo, Egypt.



In this work we deduced the essential formulae for the determinaticn
cf thermal diffusivity, conductivity, capacity coeificients in d.lfferent ways
by processing the experimental diagrams of temperature oscillations corres-
ponding to emf variations of two thermocouples. One of them is sandwitchad
vwith the heater generating ﬁeriodic heat flux between two identical specimens,
whils the other is fixed on the outer surface of the specimen this set-u?

is explained elsewhere(a’u).

Theoretical approach:
The plane temperature waves is an infinite slab are described by tha

following differential equation(j’a.

'328/'3).:1 _{(fa) & z o {

“Rhete’ & represents the temperature oscillations.
¢ the angular frequency and
<t the thermal diffusivity coefficient
selution of this equation: N

. P . Y
0z Aexpl L)X +BWP£—*—§\1’K 2

The boundary conditions to find A and B for the case under discussion {Fig. 1},
considering radiation from the unheated surface (x = 0), are of the foliowin~
from:

N LT R T S 12 1 s G

xz-L X2e ’
" Yhere f}\ is the thermal conductivity coefiicient, a'- heat flux,

l' o - heat transfer coefficient,




— 23 —

From the above an expression for the temperature oscillations zt

hoth heated { Bh) and unheated surfaces (Quh) is aobtaineds -

~ . - ’ i
ey = /xR [exp (i) v oxpearn)] +xBr_L[QkP.{uﬁ]-'wP(uﬁj{u)
. =
/ [WP. (/7 wp RV - %—‘f_ [wp. w7+ WP-(‘MJT'_)]
Yy . . ' '
Buh, = 2 B/0 1 \‘7[%?(@9.}3 -~ up (- r.]- E—‘-ﬂ[r.—-;f.f-wﬁl#-mf‘lt )] %)
The reduced amphtude and the phase of temperature oscillations .at both
heated and unheated surfaces could be expr /
Iahfﬂp\ [(f‘i. +52) ..B.f" { 5 +S‘ +‘5n5: az(sz %) - Bn'_ (Ss +5 ))
S7 + 53 + Bin (51 -52)

dy = acc fom [(52-3) - BT (55 - 53] fis, 45+ B0 (5, 5fx582) @
R .

. Vig
:Iﬂ,h!e.\="'3/[f$; +552) + %ﬁ(Sz -"5'\-]'_.1

7))
g = avc den [ 5309 5 - 01075,1 /(55 - 55) + 007 56
uk,_“,,{_ = (¥ y&L , Piz b/ = Biol nam \nhf -

By = fhucf, sz o €T3

o - gt!?fqﬂq - Poltzman consiant, € -e,misstui_ta e
S, = Ch A2 shFWZ , 5, = sin % N2 cos ENT
Sy = ChENZ sind /N2 , 5, = SHE N7 sinei 2
Sg = SHE/Z cos B /{2 5¢ = CH X /T cos Q‘Hﬁ
The dependence of a‘n/g { (F“‘z , y (ﬁ‘ ;/cpuh o Z
end Bi(5) is plotted in Figures 2,3,4 and 5.
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The ratio of the complex temperature oscillations at both heated and

vnheated surfaces could be expressed as:

v,z Onlouh = ! [wr.f-p. )b p (VT -GT Leveteimn-enp. t—lt’?ﬂilo}

M

Modulls of this expression is:

"' - \
' : ) 2 . R
6njapz | (ser Grniilosvs) a5, + Bifera (5 -56) 1~
The difference of phases is:

§- b = D¢ zavcian Ls, + Bike vz (55~} /T -*.%5-;(55-'*5333412)

The dependence of eh/ém?nd A (;i upcn factor ¥ and Bi is shown in

-
[y

igures 6 and 7.

~ The difference between &h and euh will be:

B A T2y 20 (enp ('x.r.-)+\49(-1r.ﬂl)-f%?(w{’-hm-w{—xd)-a

/ 2V ("S?. (N - w?-(—-‘uﬁ\\- %5(&1?..-(-‘& Y rae(ev)) (13)

Modulss of this expression is given by
N . 2
L6, - d=tnol = GLHx [“: 252 42(54-55) + Bivz/w (33 S, Slﬂ-)—,{/

Sy 45 482/ (52-5)) (e

In Figure 8, i-nE-bS a functionof % and Bi is shown,
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Using the previous formulae and graphs, it is possib'le”;'to determine

factord by processing thhe experimental curves to get ‘P;.’ il,.and.;!"ﬁ;"i‘ It

is also easy to determine?® by measuring the ratio’ G'EI & he

Factor Bi is found from the measurement of ¢, or guh at two'frequen-

(6

clesw and 2W 0.

Thermal diffusivity coefficient is then obtained from

)

It could be also obtaimed using the fbllow’ing relation '(Quasi-ste-ady' state.”

tf A

method).

’ - w28
1 AT

vhere

0

= period, o= stead)'-staté temperature difference acros§ the

specimen, or by measuring time lag between the power and the temperature

oscillations at unheated surface

Z
So, a-= __l;._-- )
’ &nt
where st = time lag.

The heat capacity can be determined using either.

-~

P

C, - LR o
7 Thwe, "
c.. % £
P oan "

M-mass of the specimen.

(17)

{12)
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The ‘thermal comfuctivity coefficient is determined from the steacy-

state temperdture gradient across the specimen according to

qL
N = b (15)
: FoT
where f - area of the specimen.
It can also be determined using the relatiom:
w .
™oe ot F (20)
- F 1ol

1

Finally "\ can be determined from
— - N = )0 Ca ' (21)

Thus using the information about the temperature osciilations obtained

from the two thermocopuples, the therma! properties may be determined

according to the previous scheme.

It is worthy to mention, that in Case of rectangular modulation of
the heat flux {switching on and off of the heating current}, it is possible
1o use a much simpler way for processing the-experimenta'l. curves, tn deduor

the thermal ptoperties.

This adds extra informations necessary for intérnal control of the

obtained results.

Rele of heater:
For the given arrangement in Figure ([} we should take into considerz
tion the distribution of amplitudes amd phases of temperature cscil'atiane

cue to the presence of the heater.
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It is worthy to mention that the presence of the heater does not affect

the amplitude ratio method.

The influence of the heater upon the amplifude difference is expressed

\ \
s SL08) o opiey L (52 s3) (555)

[ 66) MC
MG -
When-—MC—-—-- is small (less than 1%) this correction may be neglected, .

otherwise it must be taken into consideration.

N

All the illustrated functions have been computed using computer ICL-600.

Experimental:

This theory was used for processing the experimental curves obtained
during the course of calibration of the mentioned apparatus, while varyin-

widely the experimenta! condtions.

in Table 1 the obtained results of measuring the thermal diffusivity

for olivine using phase method, time lag method, amplitude ratio method

and quasi-steady state method are given.

From the table, one can see that the obtained experimenta! values

differ by about 2% randomly each other.

The experimental error in the phase method and amplitude-ratio method
was 4-7%, in time lag method (for rectangular heat flux modulation} the

4 .
error was 3.5% and in the quasi-steady state it was &3%.
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- 2
Table {I}: The thermal diffusivity coefficient of olivine {a x 10 3 cm

sec !
| Phase method | Phase method at | Phase difference| ) [ Amplitude TQuasi steady

Temp. Biot at heat, surface unheated surface method Time lag method method state method

°K mumbet 2 w | & 2 < ! 2 W &/ 2 &) e 2 & ! 2 < e
c=30.5|r=61.5 |230.5 |rc=61.5 |«=30.5 [ =61.5] T=30.5 [rr"=61.5 +¢'=30.5 | ©T=61.5|T=30.5 |7r=61.5

sec__  sec sec sec sec sec sec’ sec sec sec sec sec

¥
635 0.10 8.9 8.2 4.2 8.t 8.1 a.1 8.3 8.2 8.2 2.4 8.1 a.1
545 0.15 66 66 721 7 70 66 68 72 74 7.0 69 67
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The heat capacities of olivine calculated by different methods is tabula-

ted in Table II.

Table (I): Heat capacity of olivine

| Biot | Heat capacity at heared | Heat capacity at unheated
Temp. | number . ___surface Calfgm. °K surface
| | 7 =30.5sec |~ =6l.55ec | 77 =30.5 sec_|re =616 Sec
435 0.10 0.17& 0.179 0.177 0.178
545 Gg.15 0.214 - 0.213 0.21% 0.215

The obtained experimental results differe by 2-2.5% for the heat capa-
city of olivine. This seems to be quite satisfactory agreement with the
experimental results.The experimental error of measuring heat capacity

was, 5%.

The thermal c¢pnductivity of olivine calculated by different methods

is tabulated in Table III.

Table (Ill): The thermal corductivity coefficient of olivine

|_Using equation (7= Ca) Cal/cm sec. °K__ | Difference

I Biot

Temp heat. surface unheat. surface

mmber +=—3535 Jre 61,5 IrP=30.5 | ~C -EL.5 method
435 0.10  0.004F  0.0040 0.0042 0.0043 0.0039
545 0.15  0.039  0.003%  0.0060 '  0.0040 0.0034

L

The agreement among the obtained values from different methods
lies within 2-4%, which is less than the general experimental error of 2-5%

for the mentioned methods except for formula (21) which gives 3-7%.
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CHARALOTURTSYTICS OF SINHGLE WIRE AWODS STREALLIR

e =

HOSNEA B, ABU-ZEID end H.If. ABU_DCRTA

Peculty of Women, Aih Shams University.

ABSTRACT

Performance of the-firsgblems strvemer counter in

8iT at normnel temperata#h oo, ﬁreamm; heye been_ﬂﬁ_zi'lied
and algcussed, Invegtikapions ore méde on the counting
charncteristica end coréna current in rele.ti;m"fo thelr
dependence on various électrode meparation and on the

anode wir: moterial awnd dismeter.

Tt ir found that the effieisency of detectihg the
etreapa: prlses increares with the inerzase c_f.vthe a.nqdé'
diameter es vell ap vac decremse of the electrdde_spacimg.
The moterisl of the anod: hes hegliglble gffect on bath

the counting and corone characteriatics.

— -

ETRODLGTION e

Tt‘.-.*-rendale(lﬁshowec‘: that the conventioncl corona
courter iz air 2k simospheric presoure cen be operated
iz twe woder dcpending on wire diemeter and electrode

spacing, L.e, & gpark or corone~3treamer discherge cen be

D | R sieeTTT
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produced, At low geps spark action occurs while &t lar-
ger spacing izecldown terminals at the streamer stege of

spark develorzens.

save tae conditions which ere suitable

o : ez

for good working rlasteau in a corona sireasmer counter.

Taczatiy oore work has been done on & new type of
2orone courter namely"Gridded streemer Corona chnter"(3)
es well as on "Wire-plana Streamer Counter"(4) intending
to furnish date on the opereting cheractzristic and for
betsar understending Ef the reletsd mechanism. Also malti-
wire enode gtraszmer countzrs were consiructed and tieir

2
operating characteristics were studied (”4).

The present work wes underteken o investizete more
critically the operetion of the streamer coumtar with dif-

fererit anode dismeter and verizble electrode spocing.

EXPuRIpT

The form of the single-wire anode streamer counter
and the bdlock disgrem of electronic circuit is Bhovm in
fig. I..The pulses from the cathode follaovier are ampli_ -
fied by an emplifier and fed afier & pulese shaper Inte
the input of a fast scaler, High veoltage poower supply(3)
ig used to supply tihe detector with stebilized hign volt-
oape from O-to-2C EV, fThree other stablillzed rpower

wnits &re used es power supply to itae cathode follower,-.m-
plifier and pulse ghaper.
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4 21%pp elpha—source whicli was flxed ef & constand
height from the encdé was used ior producing streamer

pulses.

EXPERIMENTAL RESUITS

Figures (2 and 3) ehow 4he resulis of the countlng
characterlsties for ankon and Molybdenum wires. for*verlous
values of the dlstence h between the wire anode end ‘ca-

thode from 5 to 19 mm. correspondlng to different veluee

‘of anode diemeter from 0.15 46 0.38 m,

Tt is shown from these curves thet an increase in
the anode-tocathode spacing is accompanied by considerable

decreage in the counting rate.

It can slso be observed that for emell gaps the
counting starts at lower voltege, end at all eur?ee,]we'
notice that the plateaues are perfect flat-i.e.ﬂeve'a

zerq Slope. -

Thege families of curvee 1ndicete thet the coun-

ting xete N increeses W1th fhe decrease of electrode sPa-

T

cing and ineredse of enode dlemeter g .

Int tne absence of any alphe—source heer the counter
we investigated the verzetion of the. corone current with )

_applied_voltege under various W1re-to-p1ete-epeclng, “as

-
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— % e

Yell es, different valuves of azhode diamefor. e rooulis
er2 shorm in fig. (4 end 5) for sako:r wnd molybdrnum T -
reetivaly.

These families of curves indicste that I increasas

with the deersase of eithsr the elecirode gpecing h or

o

“iae mnode diemetar P

Po idertiiy clemzly the effect of t.e amole “ire
diametsr on the counter ciaarscteristica the oporating clic-
racteriatics of tie¢ atrzem:r detector wiith snkor (£ =D..5
end 0,35mm) end Kolybdenwa(f = .26 and 0.36m) as imode
wirs ere represented in fig. 9. Witb fie fire:t vime the
countiag gieTis at lower woltags, vul with the lergzzt

diameter a better effeciency is obtains..

By increesing tliz encde diemetar tie coruna curr at

_decreases end it ocours ¢t Ligd or voltegs £9 tios fi-ld

arouné tne wirg bucomes smaller, Loreovar companioci: of e
resulis ol the wWwo dif erent meteriels, slgws thait the mo-
veriol of enocde wire haeg neglicible ef ect on the counter

charscteristics.

Fig, T shows the fanlly of corome curvas Zor two
different wire materislag, of which tiha diemeter iz (0.27

mn for enkor end 0.25 mm for 3d.),( 0.32 mm Zor =0l. =nd

C.33 mm for Ankon), i.e. having neerly the seve diamesor.
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It i6 clewrly seen that tuie matsriel of the stires have
ne..riy no effeet on tae thresheld woliege or the slone

of t-2 corons CUrTeni Curves.

L KEOWLIDGELGT

The rutiars ..culd like to expres. tuelr thenks
ond pratitude to yrof, Dr. . Hahrous head of the Physice
Depertns t, Girie College, 2in Sheme University for hia
ipterert srd supplying the necessary facilitiss throuzh-

cut Liir exZpari.cntal work.
™ & pulLors 2lso express toeir thamie o prei. Dr.
fum.d Du-Yeid, sntomic o.ergy Establishment for niis interest

wnd wesiuwl rdvicas.
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WUCLEAR LIFSTIHE {EASUREMENTS

VST Pb=LOADED PLASTIC SCIUPILLATORS - . LT

AbDﬂ.—Leila’ Se Ha Darwish1), He A Im&ilz‘].

And S Fl "Ie:n:ra.wj.})

tuglear Phyales Labaratezy, University Collere Por Zirln,
Ein Shams Universlty, Esypts
) Neoawme jl.2  FFTZ
Abatract
mna hall-lives of the B1 keV, 160.6 keV 384 ke7 and 437 ey
levelz in V3305 have 'E:ae.n measnred-using the dslayed coilncidzpoe tech=-
nijues end Pb=loaded piastin seintillators. Analysis of the datad gave

the following helf-life values ;
Ty { 81 ke¥ level }) = 6.15 +0.08 18
T, ( 16046 ke¥ level ) & 0.193 ns
Ty ( 304 ondfor 437 keV level ) < 0.36 n3

4n axplanation for the descripencles between the different xesults
glven by different suthors is glver. rFrom the cbtained results the
experimental partial transition probabilitles are ealenlated and compared

with t¥a single particle Welsskepf eatimations.

1. Introduotion ' e

rifotizes ln the zange 10—8 to 1&.’31_1‘| ase are usually meagured ‘_:_:y

the bime-to-milse helght comverter techn.‘l.quea. The eclntillation detectorna

Sl -
e - graved tv bhe the fastest detecior for suc‘?ﬁthqh\nliquea.

S
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The Iapidly increasing use of fagt scintillation-detoctors has been
greatly facilitzted by the develonment of cuitable fast lumiﬁescent
raterials. An impﬁrtant group anong them are plastie sointillators
{organic gcintillators) either pure or in wvariocus .combinatlons of solid
solutions. These scintillators have ihe advantage of showing shorti decdy
time T , while have the dipzdwantages of showing low total dstection
effieiency, 2erd photopesl detection efficlenocy and/or pooT energy
regplution as eompared with the best inorganie seintillators ench as
Hal(Tl) crystals.

Only few trigla1-3) have been performed by various authors tc combine
the test properties of both organie (plastis) and inorganic (waz(Tl}
éryatal) acintillators. However, these trials did not offer any clear and
easy mears of measurements and thus no practlcal applisastiors of such
trials have been .reported.

Regarding our previous studies4) on the properties of pure Faton 136
and Eo?ePb-loaded pilastie seintillators as well as NaI(Tl) eryetal}y it
hes been proved ithat am far ab one is interested in performing 2 fast
tininﬁ experinental analysisz of low energy gamma—ray transitions with
ghort decey time, high efficlicmey, high light output es well as relatively
- good enersy resolution,the 2 9 Pb-icaded plastic seintillator im better
than all othsr mentfoned selntillators,

The decay of 1333a to 133Ga has recently attraoted a certain amouni of
5-8)

interests Tha decay of 133Ba has been studled by mAry authora and the

iqtel scheme nay De congsidered as well established. Althoush'that the
_ﬁeoay schens is.réiatively silmple, pomae digex¢panoles remain concerning
‘1ifetime mgagurements of levels and, therefore ebaolute transition proba=
Hilitie§.7T§iauié mainly due to the fact that most of the levels are
',POPﬁlatEﬂ and depopulated by ga?ma Eaﬁnsi?ions.having ﬁdjacent.eﬂergies
ién&ffhug diffioult to be BeperaxgéﬁﬁqZ£ge';oor energy resolution of fast
;cintillato:s. The half-lives of zeveral levels in 13303 have been measure
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by peveral authoraa_m)- Some of their results agree while the othars dis-
agree.

In the present work, the improved properties of the 2 &) Tb-lozded plastie
scintiliators are used to measure the half-lives of tae 81 , 150.6 , 384
andfor 437 kev levels in 13305, The obtained experimental recults aTe

eafipered with the thenretieal single particle estimatips.

2. Experimental Arrangements
2+1. SOURCES

The 137Ba saurces, uged in the present investigatlon, wvere ohtained
from the radiechemical centre in Uppsala. These ware made by evoporating
oommezcizlly available activity onto 600 /Jg/mnz nigksl foilse

-
sy

242+ APPARATTS

The exporimental set-up uged in the half-1ife measurezents consists of
an ORTEC medel 437A fasi time-to=-pulse height converter and the enerZy
gelection channelse The gamma rays were detected by two scintiilation
detactoras Ezob detsctor consisted of 2 2 % Pb~lecaded pleatie gclntillator
(25nm dfa x 10 mm hight) coupled to an XP 2020 photomultiplier tubes The
gystem is essentlally o faot-slow ooincidence system based on constant
trastion timing speotrametry. The data wero recorded on an Intertechnique
400 gnannsl eralysers The oystem was calibrated with known lengthe- of
well oalibrated cables.

The system time resoluilon at low energ'y \ié.a determined with one of
the two 2 % Pb-loaded plastio geintillators selected at 356 keV with
e windew width of ~ 50 keV on the stop channel and the other 2 % Pb=
loaded plestio scintillator saleoted at 30 keV K X-ray with a window
wildth of ~ 25 ke¥ on the gtart chennel using e 22}]:; eource and was found

%o have a slopes = 0.36 ns and Fwili = 1.10 ns «
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3'.‘ Measurements and Bepulta 7

P1g. 1 ehows & eimplified Tevel scheme®) of 1335 [ mhe Samma-Tay
speotTunm of : 133(}5" mnoleus detested by 2 % Po-loaded plastle moint=

i1iator coupled to an XP 2020 photomultiplier tube ig shown in fig. 2 »

5.' 4. The 81 ke¥ Level

,&ccord.ing to the decay schemo of 3303 nuol gus fig. 1, the.
Lo " gamma~rays populating the 61 key level are the 356 s the

30y aﬁﬁ the 79.6 keV transitions . It oan also be Eeen { fig. 2 ) that

*.owing t¢ the impmoved proverties of the 2 % Pb 1oaded plastis setnti=

“liators , the gampa line of the 81 koV 1s sepera.teﬁ in the gamma~raf

. spectrum of the 13Jca nusleus deteoted by 2 % Pb-loaded plastic scin-

" t1llator detector: Thus one has to measure delayed ocoincidenses between

the high emergy part (above 250 keV) of the gomma-ray speotrum of 13303

{ figs 2 ) including the 302 keV end the 355 keV transitions populating
this level selected ir the start charmel and the 81 keV ga.mma—m.y. tran-
gition depopulating this leval sglceted in the stop chsnnel. A cerialn
admixturs of zlmost prompt colncidences from other levels was reglstered.
The aela&ea coincidence curve obteined with this adjustment had to be
corpared with a prompt ceincidence ourve, as skown in fig. 3 . This

curve wag neasured with the aid of -22_Na. source with the same .chan;-el
aniju.sfments. A least equares fit of an exponential function to the experi-

‘mentzl data wes made by means of a computer programma « Taking ints

" coneideration the statistical and gystematic errows due to time calib-

ratlon and électroriic instability of the apparatus, the half-life of the

81 ke¥ level was dekormined to be ,

T, { 81 kev level ) = T4 G.08  ng
.é -
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3+ 2. The 160.5 eV Level

It in clear from the level scheme of 13305 { figs 1 ) that this level
is - populated by the 223 keV and ths 276 ke¥ transitions znd is
depopulated by the 79.6 ke¥ and the 160.6 keV transitions. Since both
'bhel223 and 16046 keV transitions are weak » the mest probable coinei-
dence combination is hence between fhe 276 ke7 transition populating
thic level adjusied in the start ﬁ:hannel and the 79.6 keV transiilon
depopulating thip level adjusted in the stop channel. It seecnms als_o
natural to measure the lifetime of the 160.6 keV level using the centroi
shift method « Ther=sfore, one of the +timing single chennel analysers was
set to accept the 80 keV gamma-ray energy { wlth window of about 60-190
keo¥) the other timing single channel analyser was set to. accept the 276
keT high ganma~ray energies from 250 keV to 300 !:.cev. The time s_pectm_
sbtoined with this adjustment , had to be compared with & prompt ting
coincidence spectrums Thie.a.prompt caincidence spectrum _wa.s'me.'la.mz.red with
tha nld of a 6000 source with the seme channel adjusiments. ;‘he_can_tia_i
shift hetween the delayed time coineidence ape¢irun ﬁf 133_05 and t_he} .
prompt tire cclncidence specirum of 6000_ should be corrected for .thc_
centributions of the other admized coincidences. |

it im clear that the time distribution cur¥e obimined is compooed
mainly from four contributions & = = - .

1) ¥ ( 2 250 kev) - ¥ { 81 ke¥- ) coincidences belonging to & delsy time

e e

-
— —

equale to + T81 T

11) Y { 276 koF ) = Y { 79.6 keV ) coincidences belonging to a delay

time equale to + T160.6 .

1ii) ¥Y{ 276 ke¥ ) = Y ( K X-ray ) coinoidences belonging to & delay
time equals to = T437 . | _
iv) T( 302 kev } = ¥ ( 53.4 ke¥ )= ¥ X-ray colncidences belonging

t0 a delay time eguals to - { TjEM. + T437 ) '..
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The first contribution was found to be of the order of 5-7 i, with
& long lived decay time ( T3 of the 81 keV level ~ 6.15 ns }. This was
sioply substracted from the time distribution curve . Each of the oiher
contribtutions was caleculeted from the partial relative intensitiez of
the contributing iranaitlons listed in the nuwlear table of isotopESG}.

Having zpplied these corrections a value for the haif-life of the

16046 keV level in 13305 was found to be ’

Tieog = = 20953 Ty i + 1238 1:437 + 0.715 7334

is the observed mean lifetims. The velue of ‘T wWis

total

where Jz;otal
obtained alfter analyzing about 40000 eoincidences la a larmge nuzbor

of repgatid short measurements and taking into consideration the st;t—
isticgl and ingtrumental errore due to time calibration and electronic
inatahility of the apparatus, the gverage valug for the_centroidﬁ_shift
(mean lifetime) between the 276 keV gamua-rays and the 80 keV gamna-rays

- .in 13305 end the proopt 6000 curves was found to bo ,

T

total
If we keke into oongideration the valuea of the hell-lives

= 29+ 11,5 pe

I% (384 ke¥ leval) = 40 + 20 pa & 50 pg reported by Vilivaara et
'31'15) & Alkasov et a1.19) » respeotively , and T, (437 ke¥ level}g 150 ps
roported by Vilivaara et a1.13) & Vartazatian et al.16), our final resuli

for the half-1ife time of the 160.6 keV lgvel was found to be ,

-

T% {(160.6 keV level) < 193 pe

Is 3a Thé 384 KoV and 437 EKe¥ Levels

Age can be seen from the level scheme of 13305 presented in fig. 1,
the 384 keV level iz directly populated by 22 ) electron capiure and
depopulated by the 223 , 303 and 364 keV trangitions of »elotive Iinten-

sities 1 %, 65. 9% end 34 ¢ respectivsly , while the 437 keV level
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18 directly populated by T8 % electron capture and depopulated by the 53 ,
276 and the 356 ke¥V transitions of relative intensitles 0.1 % , . 9 %
ond 91 ¥ , respectively o Since the 53 keV and 223 keV transitlons is very
weak and elther the 356 keV and the 364 keV transitiong and/er the 276 keV

and the 303 ke¥ trensitions depopulating these two levels cammot be resclved
in the gaoma spectrum, therefore, the most probazble way is to meapure deleyed
colnaidences betueen the KX-ray adjusted in one chznnel and the high energy
{above 300 ke¥) gamma spectrum of 53¢ (fig. 4) inoluding the 356 keV and
the 364 ke¥ transitions sdjusted ir the other channel « The delayed coincid.e#ce
speotrum obtained with this adjus‘mént, bad to be compared with e prompt coin-
cidenlce spectrum, This spectrum was meagured using 22y source with the same
channel adjustmente. Fince the.cbserv'ed tioe Bpeotru.ﬁ for tha dalayed oolin-
eid=nee has a slope which 13 equel to the lnstrunentai slope of the prompt
tine resolution curve, Tecorded with the same energy settings, an upper limit

for the half-1ife of either the 384 keV or the 437 ke¥ levels wag obtained :

31 { 384 keV or 437 keV lavel ) & 0,36 ns

4+ Results end Dlscussion

The cbtained value for the belf-1ife of the 8% keV level (T% = 6e15 # 0.08 ns)
is in 5:_\11:\ agreenent with all previons measurements s Conceming the helf-
Life of the 160.6 kel lavel, it is olear . that the value obtained
by ref. 15Yis nearly double » the values Teported by refs. io,
J¥ end 34 , This disagresment could be explained by the faet that in the
regalts glven by refs. 10 and 11 , the effect of admirzed ooineidences were not
teken into conoplderziion . These admixed colnoidensces will affeot the centrold
of the measured time dletribution curve and will deorease the value obtained

for the half-life of the 160.86 ke¥ level by a factor depending on the seleoted



— 5f -

windows for each experimental conditions . The effect of these admixed coine
amcl (L4

cidences on the results reported by ref. 13\(3 highly attenuated since the

degired transitions are selected by a double lens ﬁ-spactromater befors

neagsuring thelr timas distributlion.

Coneerning the results obtained in the present work, unfortunately, the
corrected value for the half-life of the 160.5 keV level will depend on the
valuas of the half-lives of the 384 and 437 keV levels . If we take into
conslderatlons, the values given by refs. 13 , 15 , and 16 for these two

levels, only a limit for the half-life of the 160.6 keV level gould he

a
reched (73 € 04193 ns ). Thie limlt 13 in agreement
with all previous valueg10-14), .

An ioportant concluailon could ba
deduccd from thls rezult . This eonclusion ia thet, if the walue ( Ty =
0.190 4 0.015 na ) given by zef, 13 for the half-life of the 160.6 ke¥ level
is eonfirned by other measurcments , our resulis will give e value of Tﬁ =
0.150 no instead of »T{ §; 0.1%0 ng for the half-life of the 437 keV
level

Froo the experiperial point of view, direct measurcmenis of the half-life
of the 437 ke¥ level is rather difficult. This is meinly due to the fact
tbat this level is populated and depopulated by gamma transitionc whose
energies_diffcr siightly from other gamma transitions populating and de-
populating the 384 keV level « Thie small energy difference ls much smaller
than the poseible energy resolution of known fast seintfllation detectors.
Thereforey ths irisl donme in the present work te measurs the half-life of

the 237 k¥ Zevel will lead only to a limit value. This limit value should

Far

e only corzidared az 2o indigation fax tae capabdility of Ph-loaded plastic

seintillctorz to measurs helfi-lives of low cnergy samns transitinons. T4 1o
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rozthenile to mention that the present measurement p:quas £he posaibility A

g
{ pexforming fast time distribution neasurements For X-"or 1’-:%-""
he eneXgy Tango of 30 ke¥ using Pb-leaded plastio scintilla—l:o*a. Tl-"t-.ii_
aasibility could not be. reacked using the commen pure plastic sctﬂﬂl‘-
vtora awing to the fact that only Compton interaction is possidle in such
typa of pure plaé-timmtiﬂatnfs'“(ﬁ Coapton. Loz the r_the 30 keT 2.3 ka¥).

The resulis of oux experimental measurements far_ theq:half—lives have

- JE— -
peen. collected in.tabla I . _together witl tho- trangftisn tmergles, relative-
B ~— _ ) _— =
renma~-ray intensitles , multipole oixing mt.:l.os , branching rati¢s and- - -

thgoretical internel oonvers:.un coefri.nient collested .t‘ram other puhliahed

———— -

d.a.ta.6 19) These d.atn have haan us ed to aalculate the partlal gamna—raar

— == ——-

half~1lives - Lin, * for all transitions, aocording to-

{142 ) 3
e 30

i = T
vhere « Lo :th'a total internal conversicn og clent fou:mr by tnte rpola.t-
3 L
*

ion fron the tables of Sliv and Baﬁdﬂ) L x is the hr@uﬂﬁgﬂﬁ““«h\m\

extrac'bad from experinental publiched .data. - . il

Pram 'hhe partia.l half-lives, the experimenta.l pa.::t:l.al transition pro-

ba.‘bilitles were deduged end cnmpared with the theoxetical single-particla

e:.sskom‘: estmatasz )¢ To obtadn the Weisekopsl eatimtes ‘a mielear “Tagiue
conatant of 1.2 fm end e statigtiesl factor § = 1. vere uged )

. Froo ‘c.ha theuret.ioal single-pa.rticle Welogkopf estimate of the partiel
(i1 or 2)

Uelssknpi;( and the experj_mental ua.rtia.l £amman.

trangition 3:rnbah:.l:|.tiea B
Tay transition probabilities BBJ_? s the rota.rd.ation and erhancement

factors can be evaluated Ty emplny:.ng the mixing ratios S The ratard.-
srespectively,
aticn ond enhancement factors for the M1'and E2 tranaltiong/ere given by :
B‘Jei;l skopf (iz1)

B(HT) = = mme—eres

Exp
3!"



— 86 —

3 2
B ( 2 ) = 1 I

Table I algo shows the caleulated matardation and enhancement faﬁbcra.
Acuording to tha present values of the shove mentloned paramaters ié??éhla

s the lower limits of the enhancenment factors for the 356 ke¥ and 276 el
treneltions which are of pure E2 multipolarity and depopulating the 437 ke
level support the Welaskopf predictlens for the partial traneitien proba-
bilities of a pingle proton . The lerge enhancewent faetor obtained for
the 53 koV itransition depopulating the mame level gives us an indication
ﬁf the exiztence of collectlve effeois,.

The lewer , limits of the enhancement factors for the 384 keV transition
of pure E2 miltipelarity depopulating the 384 keV level support algo the
Heiésknpr gingle partiole predictions for ths partisl transition probab-
1lity of a single proten , The M1 part of the 303 keV tranpitior depopulat-
ing the 384 keV lovel 1s sirongly retarded while the lower 1imit of the E2
part is enhanced by zbout tha szme amount below the singls pardicle asti;
mation, indicating ihot the E2 part of thia tranéition 1t somewhat better

accounted for in the esingle particle estimates.
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Table I

The retardation and enhanccment fectors for M1 and B2 transitiong in 13505

Level Eale-life E’,a') I.,E') Tl ti~ Bra.n.cl;. miztuze L. Ce Ce R (1) E {

(keT) (ns) (:kev) of polarity ra.'t;o ) ra.tsi; ) mac")Ez
a1 6.1540.08 81 100 M1 +E2 40 040240 1445 2430 366+ 5 4.6 -
Hﬁ?ﬁ-?ﬂgo.w; © 160,612 ml + E2 0,18 043480 0,22 0428 £501.0 21
' ' ' 796 8B M1 + EZ 0.6882 <0.0625 1.53 2.40 £ 13.5 >33
384 £ 0,360 384 34  pure E2  0.313 —-— - 0.018 — >
- - 303 65 M1 + E2 00,6682 20,0144 .' 04036 0.035 £703.0 2
’ :223 1 M1 + E2  0.0189 011 0.10 _— -
) 437 | £ 0,360 356 91  pure E2 0.741 - - 0.021 - 2 4
276 $  pure E2 0,0889 - —  0.047 - 2
53 0,1 M1+ E2 0.170 go.nﬁo 4.9 6.8 4927 2207

1) aef. 8 b} DRef. 6 e} Zef. 19
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Flgure Capticls

Fig. 1 ¢ 4 sioplifiod level scheme of 13304 (Refa B) »

Direet gamme~ray spectrum of 13305 nucleus detected by 2 %
Pb-loaded plasti¢ scintillator coupled to zn XP 2020 photo-
multiplier tube.

Pig. 2

Fig. 3 @Time, dstribution curve for evaluation of the holf-life of the B1
keV leveld®) Prowpl

Fig. 4 :{B)Time alstribution curve for evaluatlon of the 384 and J/ or 437
ke? levels oft) Pra-mpl
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A [WBA analysis of the 711(5He,c<}6Li reactlon

in the e energy range 1.81 %0 5.13 HaV

By I.I.Bondouk

Physics Department, Facully of Scispce, Tanta Universelty,

/zefc.ﬁvw“i';' dovdd 77

Tanta, Egypt

Abstract

: 14(Pue 28
The angular distributions of the o(- particles from the reaction ‘Li(“Bay LL
measured in the 5He'anergy range 1.81 to 5.13 MaV were analyzed in terms of the
DWBA theory . Zero range DWBA was used without radial cut-off . AbDsolute spectro-
scople factorc were obtained and compared with the shell model calculakions.

Y L

1. Intraducslon _

The angular distributions DE‘EhBID<— particles frem the 7L1(3He,0<)6L1 reaction
'have veen measured by different authora in the 3He energy rangs l.o to 27.0 HaV
[3 - f] . DWBA calculationa were carriod out at 5He energlas betwaen 5.0 and
1.0 MeV [ﬁ N f] ., In the present work, the experimental angular distributions
of the o= particles from the7L1(5He,c<) Li reactlon measured by P.D.Forsyth at
al [é]at 5He energlee between 1.81 and 5.13 MeV were analyzed in torms of the

DWBA theory.
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2, D¥BA analysla

DWBA calculations in the usual zero range approxrimation without radial cut-off
wore carried out on the Univac 11oo computer ol the Ipstitute of Huclear Prysics,
Frankfurt, Deutchland-Gerpzny using the code DWUCK due to Kunz fBj « The potentia
uged hos the form:

4
T dr

_ o ' > 5
V() 2V (p) ¢ ¥ £(x) + 1 W I(xy) -V £(x) LS (n

{r- T, ATKj)

where f(x) =[1 + exp
a

{r -'-:F‘ri L"’z’)

t(x, } =|1 + exp
i a

The coulcﬁb potentlal was aesuméd ta be that of a uniforaly charged mphaere of
radius Rc =r, 51/3 + The neutron waa assumed to be captured in a poteniial well
of the Saxon - Woods form with the npin-orbit potential of the Thomas type. Tha
wall depth parameter was adjusted by the code to give tha proper neutron binding
enargy. The optical model parameters are collectad in Table 1 . L&ig‘rm4jﬂe and
the~{~partisle parameters were tried ia the present analysis. It 1s found howover
that the results of the analysls aro censitive to the cheoilce of the opticnl mndel
parometers . Satlsfactory fits with reasonable spectroscopic factors wnre obtaine
- with eptical medel parameter eet BC deduced from the general aptical model potent
1als present in ref.[?]. The results of the analysils are shown in figs. 1, 2 4, 5
The apectroscaplc factors were calculated by uaing the formula:

1 2(0231+1) {pesit)
CE S = 3 EZ‘D (2)
)| 28+ 1 Ty Cpesk)
where a 1a the apin of the captured neutron,
3 13 the total angular momentum of the captured ueutron,

U;;p ia the experimental reaction cross-section at the peak,
0;& is the calculated cross-section at the peak,
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1s a normalization factor and its value in the case of (BHa,o() reactions
= 25.0
- a | T toMp oMy T My 3% 15 the square of the Clebsch-Gordan coefficilent for
lzobaric- OBpin coupling Eloj y where To’ T and t are the isobaric- spin
quantum numbera of the "Li final etate , 71.1 initial state and of the tran-
sfered nsutron respictivaly, and HT , L H are thelr 7 - components. In
the case of the reaction 7[.1(3'39 oc) Li . Ga =1 2or T = o states and
c2 = 1/3 for T = 1 atates . .
10 apectroacoplc factors are given in Table 2 ., Theorftlcal mpectroscoplc fac-
rs have been cglculated by S.Cohen et al![:ll}:h and by S,Varma et al EIE!]. S,
hen et al lieted oceparate components for 1p3/2 and lpl/a trangfers, but 5,Varma
. &l gave only the sum, The experimental epectroscople factora for 1p trensfers
stained in the present work were evaluated as though they erose entiraly Irﬁ‘;\ "

3/8 transfera or, 1f allowed entirely from 11::1/2 transters. The spectroescoplc-
yduced in the present work are ganerally higher than the t.haor;tical predictions.

, Conclusiona

e resulte of the prosent analysis ars senmitive to the cholce of the optical
1del parametora, However, the general formulae of the optical model potentials
lven in ref, [913eem to be applicable to the cwae of tho interactions of 3&9

.th light nuclel at low anergies[ 11}, The fite obtalned in the present work

r the difrerento( groups from the ?Li(}He,O() Li reaction at tha 3'll‘e enorg-

38 under consideration are generally good at forward angles.,The lack of obtm-
ing tetter fite in the case of theo"'- dO"-"groups at backward sngles 1s att-
.buted to an exchange moechanliam in wh:l.ch the.:}( particle comes directly from the
rget nucleus, thejﬂe being captnredf}} whille the lack of obtaining better fito
, the case of the oﬁ"group may be attributed to the compound nuclena effects.

e author is indebted to mprofésacrs R.Bass and TheElze for helpful diacueslons,
anks are alsc dua to Mr, Th.Weber for help in comutational work.



ST R e LT AL

o

- 12]

Referoncea

- 6 —

YIJ Knudson,A.R., E.A.Wollckly Direct Interactione and Nuclear Reactlon Mechanisma,

@dited by Clemental,F,,0,V111i, Padua{1963}P,981
Forayth,P.D. ,RyR.Perry: Wuel.Phys.A67(1965)1517

L3 | Orihara,B.M.Baba,d, Aiyana,S.Iwvasakl, T.Nakagawa,H, Deno,M.Watanabe:d.Fhys.50¢c,

6
!'?

g~
‘la

P11
12

i

Japan 29{1970} 533

1,"] Mancueo,R. Ve, 4. RoKnudson, E.A, Wolicki, V., Bluemel: Bull.Am.Phys.Soc.14(1969) 457
'57
" Linck,I.,R.Bilwes,L.Kraus,R.Seltz,D.Maganac - Valette: Jude Phys.Tome30(1969) 17
' Zander,A.R.,K.W,Kemper,N.R.Fletecher: Nucl,Fhy=.A 173 (1971) 273

Bluemel,V.,M,K.Brussel; Bull.im,Phys.Soc.11(1966) 1o

¥ :,P.D., 1 a distorted wave Born approximation program, Unlversity of
Colorado,1963 (unpubliched)

Hodgzon,P.E,, : Direct Interactions and Ruclear reaction Mechanlems, edited by
Clemental,E.,C.¥1111,Padua{1963) 103

Macfarlane,H,H,,f.B.French : Revs,Mod.Fhys, 32(1980) 567

1u,T.Cuy? Chin,J.Phys, 1o Ho. 2 (1972} 76

Liideeke,H., T, Wan ~ T1jin, H.Werner,J,2immer:Nucl,Phyg,A109(1968)676

13 Pingham,H.G.,K.W.Xemper,N.R.F2etcher: Nucl.Phys.a175(1971)374

i1k

L3

Cohen,S,,D.Kurath: Rucl,Phys.Atol({1967)1

Varoa,§.,P.Goldhanner: Kuel,.Phys.A125(1969)193




Figure captlona
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Fig.1 DwWBs fite to the angular digtributiens of the‘lﬁ - group at the 3He energles
4.36 and 5,13 HeV, Dots are the experimental results taken from ref.[:éj .
Solid lines are the DWBA cagleulations in the usual ZEro TRDEE approximatlion

without radial cute-oIf uping the optical model paremeter set EC prasent iun
Tablo 1 »

Fig.2 DWBA flte to the angular distributioms of tne o - group from the rewction
?L1(}He,0()6 14 at JHe emergies between 1.81 and 2,98 MoV. Dots are the ex-
perimental results taken from rer.]:ZJ . Solid lines are the DWBA calculati-
ons in the veual zero range approximation w¥ithout radial cut-off uslmg the’
the optical model parameter set BC present iz Table 1.

Fig,> DWBA fits to the angular distribution of the C<2 - gronp from the reaction
?LiiBHQ,-()bLi nt E3HE = 4,36 MeV. Dots are the experimental resulta taken
from ref,} 2 | . Solld line ropresent the DWBA calculations in the usnal
Tero Taop cpprotization without radlal cut-off using the optical model

paraneter set 5 present in Table 1 .



1~ Opticnl model 1+ -

- S— .
Teartina Ref. ) v 4.0 m-.»...u i .u..._.. ; md.._w .._ . H..m__ s . 1 C
chanmn " . ey (#00) o) (o 1Y A{fm.) (e¥) (fm,)) f fm.)  (fom.) - .
A Heiovme3 130 10,0 4," n.tF crc 75 0.75 12,06 1.80
: . w_
% Heliua-3 [ 9] T4y 080 0.65 A0 1.80 063 4
rotium-d 9] 40,0 1.70  0.65 .12.0 1.70 - 0.65
Detw-t  [13] 1898 1.92 0.60 7.7 1,92 0.60  11.1  1.92
. ' 4 : . o .
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S
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-
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Table 2 .manﬁ#nmowuhn.HmnHoﬂm

ey o Sepiens T sy ) o, 5]
e e g o) oed) e o <
In=3/2 =172 “ J,=3/2 m.. i =3/2, 3,=3/7 3,=1/2 3 =3/2 . 3.=3/2

5.13. 4.07 or 1.14 0.43 0.29

h. 36 : 1.12 0.89 0.75
MN.mm 1.37 0.55 0.35

:

2,50 4.29

2.14 1,04

1.8 1.12 .

&

muo.mo sorresponds
1°}) DAH corresponds

<}, corr:zponds

ta the ground state in °Li wita {(J%,T) = 1%,0 .

a

to the excited state of T = 2.185MeV in 6

to the excited atate of mx = 3.5% ¥V in 6

1} 2 =1 for all the three o~ groups.

n

Ll and (JTip)

Li and (J%,T) = 3*

I
L
<

n
o
=
|
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SPECTROSCQPIC BEHAVIOUR OF TRIETHYLENE-
TETRAAMINEHEXAACETIC ACID WITH TETRA ARD

i

HEXAVALENT URANIUM IN SOLUTION
By

MOHAMED B, HAFEZ, WAFAA S. HEGAZI# and NAEIL HAFLZ

Hot Laboratory Center, Atomic Energy Esizblishment,
Cairo~ Egypt.

AB3TRACT

The interaction between triethylenetetraaminehexancetic
acid {TTHA) end tetra and heravalent uranium is ihvestigated.
Evidence is given Tor the formation of e stable eand soluble 1:1 -
tetravalent uranium chelate. Ao insoluble 2:1 chelate between
uranyl icns smd TTHA i1a forred between pH 2 and 4. Also iwo ao~‘;, :
luble 1:1 and 2:1 chelates are formed. Stability constants (log kj;g.
of the eoluble complexes were calculated to be 15 and 11.8 res;

pectively.

INTACIUCTION

Compler formatinn betwegen tetra and hexavalent'uraniﬁm anq'
TTHA has been studied by some workers.1*? However, the éomposiﬁidn-
and the etability of the formed complexes were ndt définitely dé—

terained, The protable formatian of several uranyl-TTHA chelates

¢ Univer=ity Znllecge “or Girls, Denartme~t of Chemistry, Ain Shams

Univerrity, Cair~, Esimi,
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with different compositions, in the pH range 2-5 was previously
reported? Other studieaf at low pH, showed that uranyl ions react
with TTHA fo form only a mononuclear chelate, whoae stability va-
riesd with the pH and the concentration of the chelsting agent. In
view of the contradictions in the published Qats cn the uranyl-TTHA
chelates, 2 detailed quantitative study of the equilibria involved
in the interaction of tetra and hexavalent uraniun ions with TTHA,

over a wide range of pH and TTHA concentrations,is undertaken in the

pregent work. :

- EXPERIMENTAL AND CALCULATIONS
' " K11 chemicals used were Analar grede, Tetravalent yranium
wag freshly prepared by reducing uranyl ions with nascent hydrogen
ga3 using erthochloroplatinic acid as a catalyst.5 The chelate
golutions were prepared by mixing solutions cf uranyl ions and TTHA
in acidic medium, then adjusting the pH of the mixtures by addingL
carhonate-free sodium hydroxide solution.

pﬂaﬁéasurementa wers made using s Pye Unicam Model 292 pH-
meter. Spectrophotometric studies;were carried out with the aid of
a ﬁeckman DU-spectrophotumeteE,using 1 cm quartz cellas,

Formation constants of the chelates were evaluated,ﬁ.and

- aecordingly, the atabllity copatants (log K) were then calculatsd.T'B

~
-
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RESULTS AND DISCU3SION
I. Chelation of Tetravalent Uranium (U{17}): - r

1.1. absorption apectra of (U{IV)+TTHA} mixture as a function
of pR: -

The aboorption spectrum of 8xI0™2H U(IV) and 3.2x107 1M TTHA
aixture ab pH = 1 is identical with that of free U(IV) ions, with.
absorption maxima at 458, 532, 618 and 645 nn? In the‘pH'fang;. .
2.2 - 9.5 the spectrum exhibits characteriatic maxima st 464, -
538, 622 and 650 nn (Fig.l). This shows that a ﬁ(I?)-TTHA complex
{5 formed momentarily within the pd range 2.2 - 9.5, Between pl 2
and 4 the spectra of the mixture did not change for a long peribd.
ef ter preparation. However, el pH 24,5 the U(IV)-TTHA conmplex

changed gradually with time to T(VI}-~TTHA.

1.2. Determination of the compasition of the formed chelate:

T.2.a) The mole ratio method:

2

The concentration of U(IV) was kept constant at 8x10™ M and -

the [0(1V)] / [TTHAJratio was varied between 1,00 / 0.25 and 1/,
The pH of the mixture was r@mtalned at 2,2, and the abgofbanqy"m_ .

was measured at 650 nm.

- .
Y

I.2.b) The continuous variation method:

pifferent concentrations of U(IV) and TTHAZWere:mixed?th'j

» i

gether such that the total concentration was alwayﬁ i,GxiO*zﬁ.: ;'- p

A1l the solutions were mdjusted at pH 2.2 end the opt;c&l"aeniﬁty  

measurements were made at 650 nm. T,



Poth o < abams moross maied fa the formation of I:l

i

chelate, a2z can '« res~ “ws= Tice, 2 a) and 2 b), The value of
the ntakili*s ~s=z*+- 27 the complex (log K) vas calculated to

re 2,7,

oLl

II., Thelztism of Hexavalent Uranium (T(VI)):
Z.1. Arcorpition spectra of (U(VI)+TTHA) mixture as e function
of pH:

%M uranyl ions in 0.2N HCl

. The absorption spectra of 8x107
T;nd that of {(U(VI)=TTHA) mixturee at different pH values are gliven
in Fip, 3. It was found that at pH=1.5 the spectrum of t}e mi-
xture iz similar to that of free uranyl ioms, In the pH range
P=3 a yellow precipitate is formrd indiceting the formation of an
insoluble compound. Between pH 3.5 and 8 a soluble complex is for—
med ae indicated by the increage In the absorbance with ineressing

pH. At pH >8 the absorbance decreages with increasing pH end

uranyl hydroxide is precipitated,

II.2. Determination of the compasition of the chelate:

II1,72.a) The mole ratio methed:
The absorption gnectra of mixtures composed of 8x10-2N
U{VI) and various TTHA concentrations ranging from 8:{10_3 to

BxlO_lﬁ at different pH values are given in Fir,4, An insoluble
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20 1 1L complex is formed at a pH range 2-3.5. A soluble 2U : 1L
complex is observed at 420 nm in the pH range 4.3 —5.5..BetWeen
pH 5.5 and 8 a part of uranyl ions was precipitated indicating
that the above mentioned complex does not exist at this pH renge.
Aﬁother goluble 1:1 complex is observed betwéen pH 4.5 ahd 8. At

pH = 8,5, howeVer; the uranyl ions undergo hydrolysis ylelding .

the hydroxide,

Pl

IT.2.b) The continuous variation method:

The total concentration of (U(VI)-TTHA) solution mixtures

2M and the pH of each solution was adjusted'

was kept at 1.6x107
et 4.5. The optical measurementa were recorded at 420 nm, {rom
which the formaiion of two U(VI)~TTHA complexes of mole ratios
121 and 2:1 could be concluded. This is in accordance with the
results cbtained from the mole ratio methad.

The values of the stabiliiy constants (log K) were found

to be 15.0 and 11.8 for the iwe complexes respectively.

The competition between tﬁe oxygen of the uranyl group and
the chelate 1igand way be a factor which decreases the siebility
of the formed complex.g Similar instahility of uranium complexes
was also observed with other ligands such as citrates,lo aminesl1

* and other polyaminopolycarboxylic acids.l.2



9.

B L2

11.

. e

82—
REFERENCES

Bhat,T.R. and Krishnamurthy,M.; J. Inorg. Nucl, Chem. 26, 587,
1964.

Kozlov, A.G. and Krot, N.N.; J. Inerg. Nucl, Chem. 5, 9, 954,
1960.

James,D.B., Poell,J.E. and Spedding,F.H.; J. Inoreg. Nucl, Chen.l9,
133, 1961,

Hafeg, M.B.; "Thése de DoctorfAt es science™ CEA-R-3521, 1968,

Gogli-t,G., De'Leone,R. and Lanz,R.; RT/CHI(64), 14 Roma Giugno,196

Vosburg &nd Cocper; J. Anm. Chem. Soc, £3, 437 (1941}; Sherif and
Awad; J, Inorg. Wucl, Chem, 24, 197 {I962}.

Gel'man, A.D. and Mefol'eva,N.P.; Dok, dkad. Nauk, 124, BIG, 1959,

Grimes,J.N., Huggard,i.J. and Yilford,8.P; J. Inorz. Nuel, Chen.
25, 1225, 1963.

Hafez,M.B. arnd Mahzcud, K.A.; Isotope and Rad, Rez., 6, 2, 1G73.

Dyatkina,¥.E., Warkev, V.P., Toep¥ina,I.V. and Hikhallov, Yu.B;
Russ. J. Inorg. Chem. 6, 5, 7293, 1961.

Saccon#,L.; Attli. Accad. Nazl. Lincie. Classe. Sci. Fis. Nat.; §,

6, 639, 1949,
12,

Carell, M.J.; Analyst, 77, 859, 1952,



—F .
g el

oo Jpetadsdl ol gl by oaleil 9
P e ladl et sl ks

il LR silaon N *liy — il oy ) g 2
iy dlastl e w §

o onltl 93 1 gVl pendh (2t e bl A 2l gl lin 37

Ve oty ST 5Ly bl JF g el s ol e

A e :-_-""-7-:-”“'-14'-‘-"5 « aSla el ot Loy gt
—ata s gL sl e Y 2 Y s Lty "W o o ) el

Lt im0 8 S oo gdleal S - e

JEOPORRION| WL TSI E ] DR ST S V0103 SRR | RS Ve

o € (ugplapl ) o Jib ¥ oo 2
feet Y i) 3 0 L U Ll S s e JY YT L
o M b Yl oty Sl G2 o V21 6 Y 2 Y
v Ll i Wl Ly il sl e Wl o oYl ol @ Sho Vg s

st o el *LoB i LI

T



— 81 —
FIGURES

1. Effect of pl on the absorption spectra of (U{IV)}+TTHA)
XreS  rg(1v)) = ex1072,  [rTaad = 3.2xr0” s
1) pH = 2.2, 2) pH =5.5, 3 pH =17.5, 4) pH = 9.5

and 5) U{IV) only.

2.a) Variation of the abcorhance at €50 nm with the ﬁole ratio
[W(rv)]/ [TTHA] at off 2.2, [u(Iv)]= ex10” %,
2,b) Variation of the absorbance zt 650 nm for (U(TIV}~TTHA) wi

tures with mole fraction at pH 2.2, total concentration of
the miztures 1.6x10" 2.

3. Effect of pH on the abscrotion gpectra of {U(VI)+T"Ha)

mxtresi Tu(vy] = sar~d,  [Tregs 32007l

I
]
i

5.5, 4} pH
7.5, 8) pH

3.5, 2) pE 6.0,

6.5, &) pH

4.5, 3) pH
?.0, T} pH

1) pH
S5} pH
9) pH

8.0,

n
]
1
]

9.5 end 10} U(VI} only in O.2N HCl.

4. Veriation of the absorbance at 420 nm with the nolar ratio
of hexavalent uraniua to TTHA; [U(VIJ}= 8x10™2m,

A) pA = 3.5, B) pH = 4.5, c) pE = 5.5 and D) pH = 7.5.
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EFFECT OF SOLVENTS ON KINETICS OF
ESTER AMINOLYBIS, _

. . [ 3
AiA, Tahi and A.S.A., Shawsll

Depextment of Chemistry, University Collegs fur
Girls, Aln Shams University, Cairo, Ezypts

- a_f—mﬂm

n-Butylanmine rescts with phenyl dlohloroacetate in
oyolohexane following third order kinatios onl!-'Hh'n

" ‘the saps regction was oarried in syslohexenesdioxen. .. -~
plxture, the rata of the reastion wee found to increaca ’
ed the percent of dloxen in the mixture is inoreaséd.
These resﬁlts puzrest thet the seeond order term 1nithe
p3inclysis of esters In dioxan, reported previously,

repreeenit & solvent eatalyred prooesa, The poseslbls

mechanisma of surh picrisGed are dlscussed,

Introduotion

i 2' | . . i
Satchell and Secomskl hove clalimed that the aminélysis bfkésters

by 1°%7 op 2ary amnines in diethyl ether obeys the’ rste equation (1)

4 [ester) /et = k, [estar][amina] + k3 [eater] [amine_] censl)

and that added tartiary amines do not acoelerute the recction. It H'"

further argued that these observationa rigoruusly u:clude thu

. »

# Chemistry Department, Faculty of Science, Universlty of Calro,
Celro, Egypt.
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possibility of the partioipation of the molvent in & path involving
only cone emine molecule,

Preéuousu reported resulte’ have shown that only 1°77, and not
2‘r7, gnines lead to rate squation {1); 2877 gmipnes have besn found
to lced exolusively, to an sxpression first order in emina, as shown

in squation (2]1’33
—d[huter]/dt = kzl?sta;liamine] seasaeves(2)

It was ghowm in several repoftsi;hat sgter amindlysis im subject toe
both inter- and intramolecular base catalyulu.i's'b
It hae been our expesrience that for the experimental conditlons
carrlied for the n-butylaminolysie of p—nltrophanyiaoatnta-1ntestigate
by Satchell and Seoamskiz. third order kinetios mey very coaslily esoq]

detectlon.1'5 This sheds doubts en Satohell’s aonolusions, and we
thourht 1t 1s Iinteresting to investigate the anlnolysis of egters in
different solvents. The oystems investigated in this work include tt
reactlon of phenyl dichloroncetates with n-butylamine in o¥olohexanse
and in cyclohexane-dloxan mixtures, The erme anlnolyele Teaction wan
raperted before in dla:an.1 Cyclohexene ond dloxan were chosen beem
they have almoot similar dielectrle constnnke, but differ in thelr
ability to Interact with the solute moleoules. If the molvent ployas 1
rols, the kinetlos of aminolysis in elthor solvent or in thelr miriu:

“would be expeoted to be the ceme.

Experimental

Eatorials; Cyolohexane end Adfoxan were Matheson, Colemen and Béll
Spectroqu~llty resgents grode solventss Their purlty wae ohsoked by |

uv and vepor vthase chromatographls snalysie.
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n-mum-uammmmm-nmmu .Ilnl'

rifisd Wy ‘sboring overplght over wodius hydresile peilets; bthem
stilled from fresh sollivs mﬁt péllate ulug l 18-1m. Vigreux
Tvms. The fractice. heving cometsud b,ps sas sallected and bored
, an smbey 513w botile ovar fr4sh soliwm hydvexide pslleld. 2hx dagTe
ww—mw-a—n-ummm Ty vapor
w54 shrowmopvaghitc omiiyele. A slsem oimgie posk s abkatued,
dlsating almost 1008 purity. Ita physisal cmirtma e ngresd with
wae in sha lltlrltlrh‘ y ’
Phenyl dichlorcasetate was preparsd from aishlercasetyl mrm'?
4 pharol as Jeearibed prnvloull_y.l Ity pieraisel sonstuniz eled-agréed

th 1iterature valun,

Elnetien; A Bwawsh sn? Losb Bpeotremic 5095 ur tpsatrepheronsier
Lth jacketed sell ecwpsriwent malntained st 29.§ % 0.7° wes wred for
ne XAmi¥ie Wm The resotions =ers sayiiad out im 1-om p st
|- axs -8 onpered n--ﬁ ailies pbmorpéiva ceils, Tie prossdure of falio' !
n-"mmsau £f tws Teeotiens; and the mtﬁoﬂn--&t tresding She drfe

are similar to those dsscribed wninuﬂ.r.i

Stolshicmetry amd Inl&tnn of Produsbe: Anthsntls sewnles of
.n-batyldizaloroasstomide wos prepmred by imdspendent methoda, When
he resation bf Pheuyl dishlercasstate with n-pukyiawine war esrried
nt on laberabory ntlll. bh- P sbrd ﬂsm abiminad in abﬂt
gl yield and wam '.Hnmtl wivh e ﬂduhbl-s mreele.

R

In all M- n-s she enpar ‘sonemptation waz naintntesd &t '_

.0 'Y ;l_.s__ s r.:hcrm m.n- umtntnun was varisd tg,gm r-w:e

.01 te @.1 W, Thip essass poncentrstion of awine led Yo “panmde—
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firet order dleappearance of ester, The regotlopg were follgwed by '
rate of appearance of the phenol pesk et 274 mu, The observed firzt I
order rate constents, Kgy., wera ealeulnted Crom plets of leg (Q’-Dt]
¥s, tips, where D, end D, represent the opileal dengitles, wt tho
choaen wave length, at Infinits time =rd at sny Interval *t', respsct-
ively, a3 expigined previouslr.i ¥eluea of kahy pars norpelly reprod-
ucivle to ¥ 3% or batﬁer.

The kinetlc date arpg included in Table L. Far the reaction of
phenyl dlehloroacetate with m-butylemine in cyelohexens, the follomirg
relatlon wes obtalrped:

Kope/ (emine] = Ky [mmine] ciureevsne(3)
Thls is 1llustrated in Fig.l, whore a plgt of kobn/‘§m1"°] ¥e, [amlnqj
nlves a strelight llme, ﬁhnsu alope im egusl to kﬁ'

Nerults for A serles of experiments far the remotlon af phenyl
dlchloroacetate and n-tutylamine kn cyolohsrani-2icxsn mixtures are
rapresented in Table 1. In thie eerles, both aster snd amine conmoent-
rations wers held constnnt end the solvont coaposlitlen wps warled.

The data Indicate that et censtent emlns aoncenbratlon, thera im A
gredual incronse in the rate of the reactlon as tlis ratlo of dicxen ta
eycloherane 1ln the reaction mixture 18 Llnoreased, then the rate event-

ually levels off &t hish conoentratliens of dloryen, as san be chearved

in Flg. 2.

Discuselan

In.a reactlon Eyatem contaliilng the ester and n-butyleomlne thare
are threa possible pathways that may be vonsidered; (n) the uncatnlyer

reacticn, {b) base-catalyzed resation and {o) gsolvent-catzlyned renctlon.
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If g)]1 three pathways wers operating simultansously, the overall

rete erprecslon -ould be glven byt

rate = k,(E][A] + X5|E}[A}* + k;[xj[n}[aj srvesanees(l)

xhore E, A and 8 7efer te the éutar. amine and solvent respsotively.
In eyclohoxane, the oatalytlo contribution eof the golvent molecules’

15 ohsent. Acoordingly, the rate equation {1} would be redused tor
rate = kz[E][AJ + ka[E][hlz au-.-aouooc.‘z,

The evailetle deta indlchte, however, that on%f the tﬁlrd ordex
pathuay 1f operating for the eminolysis in oyclohexane, Thie eonclurion
1e in amccordence ulth Menger'em reéultss for the aminolyels of p-nitro
phenylanctete in chlercbenzene, where the sesond order term in amine,
is bthe only term obeerved., The dbsence of the seoond order bterm when
cyclohaxane is the solvent suggests that the second order term obtalned
for the n-tutylaminelysls cf phenyl esters in dlo:an1 repregents
a solvent catelyzed reaction. Also, the fact that the overall rate
of the fegctlon of phenyl chloroacetate with n-butylemipe increpm-~r
as the percentage of dloxan lncreases when the reactlon ir carried
cut 1n cyclohexene-dlexen mixture, substantlates thisz concluslon.

An elternste explanation for the disappearance of the overall
gaaond crder term 1B that in hydrccarbon solvents, suoh ae cyelohexspe,
the mnmlne exists predominantly in the dlmerlzed form. This is becoufn
hydroren bonding te the solvént iteelf w11l be less proominent. Under
guch conditions, the amine oatelyzed pathway becomes the predominant
onc. Thls explanatlen, although seems reasonable, ie consldered
unlikely because the linear relatlonship of kobsf[unine} vs.[nmiﬂé]

{Fir. 1}, meons that n-putylamine nust exlst eopantlelly elther all



T

in the monomerlc form or in the dimerie form; in the concentratlion
range used, If both monomers and dimers were preeent in sppreclabl
emounts 1q the concentration range uzed in this gtudy, then a plet
koba/[amins] VG, Euminé] would be curved. At lewer concentratioen
there would be a lower percentngs of reastive dlmers in solublen
than at higher concentration. Nevertheless, the data do nobt exelud
2 pltuatlon in whioh there 18, for examplas, 1% mr mers snd 993 Jim
This 1s considered unlikely since.lt would mean that the true third
order rs;éjqonstant for the reaction of n~tutylomine dimer wlth

the phenylﬁesterﬂin-ﬁyclohexane would be larger than that observed

in dioxsn.IThe values of k3 cbhtained in ecyclohexena and dioxan1 Wer

2.sec-1. recpectively.

found tc be 1.70 end 1.65 moler”
Considering the mechanlisd of the solvent-catalyzed pathway, 14 m
follow elther a concerted mechanlen Eg 1n;acheme I, cT a stoapulae

mechanism eccording to scheme II

i

R _
=2 BaCy.00-Fh ——3 RYCO,NH,B + PhOH.. .8
.‘lB-I‘NIIIHI.ls T o - ll-l-l(_I)

R.C0.0Ph + RNH, + 8

T

4

0 - Hlics :

1

R-C <" - Ph —) B.CO,HB.R + FhOH...5
H-

R- ..0--.‘11}

. .
R.CO,0Ph + RuH, + B o

-]

Althouzh the present kinetic data do not provide a direct evldence
to exclude completely any of these two possible mechenlsma, it is
felt that the concertsd mechanlsp (I) 15 very unlikely, eince 1t
1;norrs thy mast impertant sddition property of the oarbonyl group:
The follouinr fzebts eeem Also In faver of the stepwlse mechenlsm {1

{1) Ir the direct dlsplacement mechenlem {I) were operative, 1t
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might bE anfidipated that 4%: e reactivity of the ester increases,
-tﬁé rEaction wrld proceed more through thie pathway, eince in this
way it avolds going though the other multipla equilibrium ateps of
the baze-aatalyzed reaotlon sequenca; AL a result; the oontributien
of the letter Would be expented to ba small for the very reaotlve
dsteras such ag phenyl trichlorgaéetate and difluorcscetnte. Contrery
to thies, proviouy kinatlcs data1 of the same reaction sSystem 1n
dloxen 1nddeates that the ocontritution of thes thi:u order process
to the overall remotion genermlly increeses ms the reactivity of
the eetor inceeases. {L11) The obeerved applicability of Taft'a
relation for the observed second order rate constents for the
eninolyels of ssgters previously reportedi. mprests the possible
exlgtence of an aeddition intermedleta by analogy tu‘other regotion
corles where such a linear free energy relationship holds.io
{L11l) If the tremaitlon états (I} 15 the only omne botween the
roaotants (ester and amine) and the products (amide and phenol),
1t would ba diffioult to perssive why thia transition state would
form so muoch mors readlly 1n nucleophilia subatltutlon reaﬁtlons
at the carbonyl-carbon then the coyresponding transition staté'
of the dlsplacement of the alkoxyl zroup in 2n ether molecule.
{tv) A survey of the literature reveels that a direot displacement
meschaniam hes not yet been reported in any nueleophilic substitution
reactlon at spo-hybridized carbon atom,

Based on the foregolng arsumente, it is felt that a atepwlse

mechenlem {(II), for the second order amlnolysle reactlen, 1a mere

likely then the direot displacement mecheniem (I).
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Fig.1. Linear Plot of kgye/[auine] ves [anine)

for the reactlon of Phenyl dichloroacetate

with n-Butylamine in Cyclohexane at 25.5°.

Flz. 2. Dependence of kobs on percent Dioxen for

n-Butylaminolysis of Phenyl dlohloroacatate

-

in Cyclohszane~Dioxan mixtures,
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Kinetlo Study on the Effect or Substltuents on the

Base-catalysed Darzens'~llke Condeneatlons,

by

r

Williem I, Awad, Arwed A, Taha, Wasfl X, Waser cnd Sead M. Shindy.
Department of Chemistry, Universlty College for Women, Ain Shams

University, Calro, Esypt.

The klinetics of the basg—catalysed condensation
of phenacyl cnloriae, p-methoxy-, p-methyl- and ;
T p-chlerophenacyl cnlorides with phenanthrenequl-
noene were follewed potentiometrically at different
temperatures, The ccﬁaonsathps follow overall
third erder klneties, flrsfﬂﬁiﬁfrespecc ta each
reactant. The rate of condensstlon increases
with lncreasirg electron—withdrawlng pawer of
the substituents. The rate also increases as the
dielectrlc constant of the salvent lnereases,
The atcempts to achleve acid-cataly&ed Darzenat

condensations felled with phenanthrenequinone

and with P-nitrobenzaldehyde.
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Introduction

The mechanism of the base-catalysed Darzens' condensation

of phenacyl haliders wlith benzaldehyde 1s generally regarded as

{1)

" being esteblished by Ballester and Bartlett, who reported the

absence of any apprexlabie results 1n attenmpted acld-cataiysed

(2-6) clalmed that

Darzens! condénsetions. Hawever, S1pos et nl.
the condensatlor of substltuted phenacyl halldes with substituted
tenzaldehydes was successfully cartied out in different azid media.

They reported a mechanism analogous to that of acld-catalwsed

i?égéfé;;;§;g§;=csndgnxﬁf16hb{7):
. HCL .
Pn-£-CifpCl  ——3  Ph-C-CKel {a)
8 du
+
Ph-C-H —-—-}+“+ Ph-c-H
‘ u 13
8 Ok
+
- -+ .'t
e B O W SN Ph-CH-CR-G-Pn (1)
cH oy . oullo rate limiting
: + +
/‘J-.J‘-"f"ﬂ.ﬁ“ . ‘_
Ph-CH-CH-G-Ph —HeL, Ph~CH-FR-C-Ph (c)
OH C1 © o 0

" -

5ince the rarﬁdthn-cf the carbanlon ln the first step of Darzenc'
:condgnsatlon'cnnnot be visuallzed in acid medlum, we doubted’ the
correctness of ‘the results reported by Slpos et 31.(2-61 In view
v;f thls controversy, we thourht 1t 1s important to re-investigate .
the kinetics of Dar;ens';llke cohdensatlons. both in écid and in

alkaline media, It 1is informative to try the condensation between
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substitutéd pheneeyl chlorides and phenanthrenequinone, which 1is
(8)

as Teactive as p-nltirobenzaldehyde.
Our study of the effect of substituents in phepacyl chloride

on the rate of condrunsation ¥as stimulated by our objectior to the

(5.6)

eoncluslon reached by Sipos et al. They cleimed that the rate

”ﬁas decreased by électron drawing substituents in phenecyl chloride.

Ekperlmental

Materials: Phenacyl chlaride of analytlcsl reagent grade {(m.p.

56579 Jlglwas used. p—methoxyphenacyl chloride {m.p. % 8-99 }(10}5

0y{11)

p-methylphenacyl chloride (m.p, §6=577) » p=chlorophenacyl

chloride (m,p, 101~ 1020){12) and phenanthrenequinone (m.p, 207- 208°}(13}
{1h)

were prevarsd pure, Perorxrlde-rree dloxan and doubly distilled

water were used threoughout the study.

Kinetlc measurcrents: The methods sdovpted for rate measuremznts wers

{15) {16)

similar to those of HKine et ml. y and Henna et al, ’ lnvolvihg

potentlometric titration of the liberated halide ions at different .
intervels, against thOJ using Ag/AzCl-gquinhydrone electrode,
CARL ZEISS (JENA, D.D.R.) moving scale sensitive galvanometer was
erployed,

ﬂhe-condensatlon reaetlons were corrted out 1in 50, 60 and'?qﬁ
{v/v) dioxan-water mi:turcs_af 1° (rpr'inves;;gating the:effect of
the solveqt}: The funs_in-50% a&.'dioian:were'é;rried out. in -
addition, at -3: -7 and -10° (for inveatisating the ef‘f:ect or the
suﬁétituenﬁs}.- EIN (Germany) ultrnthermostat E-20°’ta 350° 0 1 °c, )

wes employed. The reacztion was inltiated by -rapid additlon of :
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(A) conecentrated solutlion of phenanthrenequinone and phenacyl
chloride {or derivative) in dloxan-yater mixtures previously coolad

te the desired temperature, to (B) s solution of scdlum hydrozide
1n distilled water enocugh to edjust to the desired melaritles, also
previously cooled to the desired temparature. At suitable time
tntervels, equal allguets of the reactlon mlxture were pipetted out,
quenched with 20 m1 0.1 H#,50, and analysed for free halide long,
The reaction rates were fourd to ke toc fast to be rollowed accurately
at.temperatures above 1°9. In ell runs, the reactlone were followed

up to 75%. Eech rurn was repeated 3 times to check reproducibllity.

Isalatlen of preducts: The constlituents were dissolved 1n one liter

of 50% eq. dioxan previocusly cogled to 1°, The reaction mixture was
wept at 1® for two hours, then at roor temperature overnlght. Crystallin
s0lids were Separated after slow evaporetion of the selvent at room
temperature, wached with water and crystallized frem the sultable

’ -1
solvent te give enol derivatlves (i.r. ¥ 3230 20" °)} of spire

0H
'
{oxirane-2,9 —phenanthrene}ll?}. of the genarpal form 3

(1}
X = K, Cl, CHy or OCHy-
ThHe product obtained f;om the p-chloro defivatlie wis an exception,
where it gave a mixgﬁfe af 40% kete form and 40% enol form at -30.

Table (1) includes-é full survey 3? the different produc<s obtalned.
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Acid-catalysed experiments: We repeated the reactiong reuvorted by

S5ipos et al,{5’6) for Darzens' condensatlon of phenacyl chlaride,
and its derivatives, with p-nltrobenzaldehyde in acidic pedla.
We tried out the reactlon between phenécyl chlorlde and its derlvat-
ives, with pheﬁanthrenequlnon; and with p—nitrobenzaldehyée in 50%
8q. dioxan at 1° in presence of sulphuric or ﬁhoaphorlc ecids of
concentration ranges from 3-J0%. We alsc attempted the phenanthrene-
guincne end p-nitroebenzaldrhyde condensations in absolute ethanol;
using 10% and 30% HCl gas es & catalyst, since Simos et el. reported )
that they obtalned the test yleld in case of 30% RCl, _ .
In all the abtove cazes, no reaction took plqce, ag indlceted:
by the lsoletion of the peactents unchanced. This 1s in clear
contradictlon to the results obtained by Sivos ey al.(S'SI When
the reaction soluticn was neutrallzed, hewzver, solid epo:ideé
separated. These solids were ldentified by melting points and mi;éd
relting pointa to’'be the zame as the pfaducts obtained from the.
corfespdnding tase~catalysed condensatiqns. This might iﬁdicéte

thet the produets Ebtained by Sivos were not formed in acid médlum,

but rather, only during neutralization.

Results and Dlscussion

Kineties: To Perrit accurate and reliasble determlnations of the

rates, the fieler concentrations of the reactants were not nore

than 0.0@1 ¢ 0.001 5 0.01 K ol phenanthreﬁeguinnne (A) : phenacyl
chloyidé {or substitute¢.phenacy1}_(BJ : sodibm hydroxide, respec-

tlvely. When higher concentrations were used,. the reacticre wera

~

too fast to follow mcecurately.
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The kinetic results showed thet the condensaticn reaction ia
an overall third order, rlrst with reapect to gach-ccmpoﬁent A, B
and 0H . Table (2} tncludes the rate constants obtained fer the
different meolar ratios employed, Flg. 1 showe the graphical repres-
entation of pseudc—seccnd'crder reactions, using excess ﬁr sodium
_hydroxide { 1:1:10 }. Fig. 2 shows true third order representatlcn

" when equlmolar inmitlal concentrations were used { 1:1:1 ).

R

Solvent Effect: [(Effect of dlelectric constant): It was found that

the Tat® of the reaction increases as the dielectric constant of the
solvent lnereases, by lncreasing the dicxan : water (v/v) ratioc,
Fig. .3 shows & plot of leg k3 vs. 1/D for phenacyl chloride and
its derivatives. The negative slope indicates that the reaectlon
fnxes Flpze between £ nezative ion and e dipolar molecule.(le} Th
erployed compositions of the soclvent were zhezen on the basis that
in 40X, or less, aa. diaxan, pvecipita*lon took place: end in B80%

or hisner, ag. d‘ﬂl’" the rfclvent became partirlly lemtsclble.

Ferce, only 50, 87 ond 707 as. éioxan mirtures worse used,

Effect af Substituents: Tabie (2) includes calculated values gof kj

at diffarent temperatures. Table (U} includes the different aati-
vatlon thermodyramic rererieters calculated fram the temperature .
‘dependence of the raté‘consﬁants, and related thermodynamip equations
for the different substituted phenécyl chlorides lnventigéted «» It
1s clear frow examlnaticr of the values in Table (4} that the order

or accelerating the reectlion isg :

. . c1> >-cq3 « ~0CH;



— 10T —

Thia concluslen 15 also zubstantiated by the line;r relation=-
shlp of log k vd. d‘, showlng conformity to the Hammett equation
Plg. #). A posltive velue ordp.shnus that the rTate 1& _enhanced
y withdrawal of electron density from the reac:fﬁn center, and

rlce versa.

This order of accelaratlon by the substituents 15 ir clear
é)

ontradletion te the order claimed by Sipos et al.[s' ¢ who reported

he exact opposite order, with no Justlflcatlon. T

echanien: Bassed ca all the foregoing dlscussion of the results,

e can bropese the fallowing mechanism, which is aimllar to thab glven

Y Balleatertl} : :
: 2
| y 0 X fast f) o
1 x-@-c —CH,Cl + OH ——— 3 X n Gy x-@-c
= 2 Err——— HC1 Scae1 _
k_l o TIPSR R S
Se (A}
J J' -
0 0 '\ﬂ Elow
2) c\? + -——7 -@ H-cq....
CE T
(B)
rfaat
o o ~
c1” + x-@—%,'-c':ﬂ
' : : = H Y
‘ "X = lcj-l H. -CH3 ar -OCH3 = ) o

- S "
e

' Since the reaction was found to be thlrd _order, hence. utep {2}

3 consldered te be the rate-llmltlng Etep. It can be seen thnt the

:rmatlon of the preduct im step (1) ls ravaured by electrun wlth- -

o

rawal in the indicated dlrectlon, thus-racilltatlng the remoiusl of
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the H™ by the OH™ group, ana 5tabllizing the developed negative charge,

Thls ean explain the order of reaction aceeleratien of the difrferent
Eubstituents that we report.
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Products from Derzens' reaction of Phenanthrenequinone

‘ svﬂr.vlmawm«pd:mﬂa ¥henacyl chlorides in alknline medium,
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Compound Formulo Yield Mae Pa Found Regquired ﬁapﬂ aalp Solvent of

(I g °c. ¢ H ¢ < H c1 Yoax cH Yuaz ©=0 erystallization

231
X=H ONNmHPOu 9l i 197.8 80.5 4.3 - Bi.0 4,3 - 39326 1695 gl. QMMWéwnmmo
+ . ..
X=2Cl ommmuJOunH 0.0 165 7.0 3.8 9.7 73.2 3.6 9.8 - .Mmmb méthanel
{keto Torm)'

X =Cl Copll505C2  95.5 210 7249 3.3 9.9 73.2 3.6 9.8 3220 1695 methanol
X= omu nmumanu 91,8 176 81,0 5.0 - 81,2 4.7 - 3230 1700 dm:nm:m:ﬁwwmnmwwmﬁ
X = OCH, CpqHy 40 89,9 _ 184 77,7 L4 - 77.5 8,5 = ‘3230 1700 benzene-pet, ether

{kD~60)

‘

N . [+] ' R
+ Thils compound wes obteined when *he reactlon was cerried out at -3 vith molar ratlo of 1 - 1 :1

of A : B : OH couponento, reopectively: 8lomg with Pom.nuUH form. (Inltlal caoncentration of

phenonthrenequinone ¢.001 M)

e
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Table {(2)
Ente consiants fof condensatlon reactions . ':w~

et =3° in 50% =q. dioxan. P

substituted

phenacyl chloride

molar ratie of A : B ¢ OH~ o

-
tLl
pur Y
o ]

1+ 131 11 : 10 1

(0.00% M) kq 12/mole?, see kp 1/mole.azec Ky 12(mdle?.sec
p- chloro 1.25 x 10° 3.33 3.33 * 10°
unsubstituted 0.833 x 10° 2.08 2,08 x 102
p-methyl 0.694 x 102 1.3?. 1.3 x 10°
p-rethoxy 0.kE3 x 102 1,14 1.1k x 102

e

e et



Rate constants at different temperatures
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Table (3]}

in 50% ag. dioxan

k3'12/m01e2.sec.

Temp.

°c. ﬁ-chloro' unsubstituted p-trethyl Pp-methoxy
~10 2,08 x 10> .14 x 102 0,80 x 102 0.667 x 10°
-7 2.50 x 10 1.83 x 102 1.07 x 162 0.864 x 10°
-3 3.33 x 102 2,08 x 10°  1.37 x 10°  1.1% x 102
o1 .67 x 10 2,67 x 10°  1.80 x 10°  1.67 x 10°

e T
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Table {&)

Thermodynamic activation parameters

. 1] = I R
substituted E X oS BGopy
phenacyl chloride K. cal/mole K.cal. ol X, cal.
p-cl"\'lor'ﬂ Q.IEI 5161 ‘31--70 17 1.29
unsubetituted 11.h4 10,90 <ol L5 17.60
p-methyl 12.58 12.%0 =21,329 17.52

p-methoxy 13.u7 _ 12,53 =19,.54 17.89
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Spectroscoplc and Raﬂiolvsis Sl:u:hes on the Interaction °
i of Cabalt-with Nitrilotriacetic _Acid_

w
- PR c

e

o 4

Wafea S. Hegazy, Marouerite A. Wassef and Faten M, Zakirfa

Department of Chemistry, Un.i.versity Colleg'e far H:me.n, -
Shams Universicy, Calxo, Egypr.. ’ '

Abstract

The sto:.chicrretry and stability of the camplekes farmed' betwesn
Co({II) or Co{III) and mtrilotria.cetlc acid {(NTR} were ‘spectroohato~
metrically investigated, The chelation of the hydmlysed state of
Co(IIT} with NTA was also studied, The behaviour of Co(IT)-camlex on
irradiation with cobalt-60 ¥ -rays was followed spectrophotametrically.

I3

Introduction:

The interacﬂon bet-.leen several polyarmn)olycarbmylic aclis and
cobalt iong was euctensively stidied. The aminopolycarboxylic azid,
nitrilotriacetic acid, NTA, was shown to form fairly stable camlexes
with divalent and tervalent cchalt Lons.l’® To our knowledge, the'
study was carried out only potentianetrically’ and witﬁn‘ ‘certain concen—
tration range of both the acid and the metal fns. The present work is
concerned with the study of the intetaction batween cobalt and NIA
spectmphotmetrically using i Ffefent canceritration ranges. Radiclysis
of the formed eq'uiItDlar Co'{II}-N'm ccrmlex was carried out using Co-60

- ¥ -rays. According to ‘the fesults, d:ita.'l.ned a radiélytic mechanism was
suggested. Such stLﬂymavbeusefulinmeeValuaticn of NTA as a-de- ‘
contaminating agent in case of radioactive cobalt cantaminatlon of the
envirameent. . - Coe

rimentals
All the chemicals used were A.R. reagents. C02+ carplexes. were pr-
pared by mixing the proper amount of CoC12.6H20 solution with that of
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the sodlum salt of the acid. Co(IlI)-chelates were mrepared fram Co(II)—
. anes.? Aquecus”solutimns vere prepazed in carbon dicxide—free double
distilled water. B : '

The chelation of the hydrolysed state of Co(II) with NTA was carried
out by preparing a series of 4 X 10”2 solutians of cobaltous chloride
adjusted at different pH values and aged far various time periods, followed
by the addition of equal volumes of 1.6 X 16" NTA solution, adiusted at
the same pH value, Optical densities were measured as a function of pil and
standing time.

Spectrophotametric measurements were carried out on Veh Carl Zeiss
Jena, Specord UV-Vis spectrophotameter, using 1 on quartz cells. pH-
adjustments were done vsing TOA, 478 pi-meter with a catbined glass-
calarel electrode,

Trradiations were carried cut an 2 m} samples of mixtures of
1 x 1674 co? and 4 x 1071 NIA with ¥ FCo-radiation saurce at a dose
rate of 1.66 X ].03 rad./min. The dose rate was determined with the E‘rid-ce's
ferrous dosimeter. The radlolytic yields were determined spectophoto—
:r'et:rj.cellly‘1 {n the UV reqian.

Results and Discussion:
A. Chelation of each of Goot and Coor with NTA:

The interaction between Cc:2+ and Co3+, with NTA was studied spectro-
photaretrzcally by the continous variaticn,”’® mole ratio’ and slope
ratio® methods. Tt was found that mixtures of NTA with either crbalt ions
chey Beer's las and absorb in the ultraviolet as well as in the visible
reglons, However, the examination of the spectra in the visible regicn
45 restricted only to concentrated solutians because the molar absorption
coefficient 13 relatively low. An cbvicus shift in wave length due to
corplexation could be cbserved. These results are listed in table 1.
ColTT)-NTA mixtures having different mole raties exhibit absorpticen
maxima at A = 220 and 523 rm between pH 4.5 and 7.5, while Covisss
caplexes show absorption maxima peaks at . A = 250, 400 and 540 mm
between pi 7.5 and 9.0. '

Applying the continous variation r:'nrathonzl5 ard 1ts médificatieon,

6

-
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the results indicated that the shape of a respective curve depends, within
certain concentration range, on the tokal concentration of Co(II)-Nra, For
a total concentratiom of 0.5 X 10 M, the representation curve has two
maxima at mole fractlons 0.5 and 0.66 corresponding to 1:1 and 2:1 camplexes,
respectively. At higher concentratiom, the curve has a maximum corresponding
te 1:1 camplex, This was confirmmed by the results cbtained by the mole
ratio and the slope ratlo methods. Guided by these results, the C03+
camplexes were studied using cancentrated sclutions (4 x lO_ZH) .

Calculation of the stability constants of both Co?' and Co' chelates
were carried cut using Job's em‘;uak.i.r::ns;.s'6 The values of log K are 10.8 + 0.1
and 14.6 + 0.2, respectively.

2

B. Chelation of the hydrolysed state of Co°' with NTA :

The chelation of the hydrolysed state was carried cut as a functian
of pH and standing time. The data cbtained are presented in Fig. {. 1t was
cbserved that on adjusting the ol of C02+ solution at 7, €, 9 and 10,
a blue precipitate of Co(CH) 2 is formed. For all time intervals, the
precipltate farmed at g 7 and pH 8 dissolved completely and instantaneously
in NTA giving clear pink and brosn solutions, respectively. At pH 9 and 10,
partial selubility cocurs. Far such samples separation of the precipitates
was carried out by centrifugation directly before recording the spectra,
It is to be noted that, all the spectra exhibit maximm absorption at A = 540 m.
Campared with the optical density-pH curve for fresh sclution mixture of
Co?* and NTA , it could be concluded that at 48 hours aging time, a remarkable
decrease in optical density occured at the pi range fram 3 to 7, after
vwihich an increase started and reached a maximm value at pH= 8.5, then a sharp
decrease ocoured ‘at pH 2 9. The general decrease in the optical density
could be due to the farmation of Co(II} hydraxide, hence lowering the
-extent of chelation with NTA. However, on increasing the pi from 7 to 8.5,
the abserved increase in the optical density may be attributed to the
axidation of Co{II) with the axygen of the air in alkaline medium to give
Co(III). These latter species would then Interact with NTA formirey Co{ITT)-NTA
chelate, as indicated by the maximm absorption at A= 540 mm-and at a relatively
ugh pH value. On the other hand, the sclutions aged for cne, two and three
veeks show a gemeral and gradual increase in the optical density as a function
of pH and reached a maximm valus at 7.5. This may be explained on the basis,



that as the precipitate, Col(Il)~hydraxide is more aged, the process of
oxidation of Co{II) to Co{TIT) become more likely. Accordingly, the pdl
at which the maximum absorbance occurs is chifted to lower value (7.5)
than the cese of 48 hours-age time. From fiqure 1, it 1s obvlous that
nearly a constant value of optical density was cbtainad, in each czse,
for the pH values 4, 5 and 6. This pH ranae is charactaristic, as re—
parted previously, for the stability of Co(IT)-NTA carplex. Accordingly,
it is supposed that the complete axidation of Co{IT) &0 Co!TIT} occurs
beyond this pH range. The decrease in the ootical density at higher o
values {»8.5 in the case of 48 hours and 3 7.5 in tha other cases) may
be due to th incooplete solubilization of +the precipitate as mentiorad
before. For the hydrolvsed state aged for 4 weeks, a slight dacresse in
the cotical density, at pH valuss, than that é.ged three wesks could be
sheem in Fig. 1. This would mean that as the precipitate is aged lomgar,
sane of the hydroxids may change to polymoiccular hydrolysed :51;—3‘;.-3,9
which may chsorb at a different wave lenonts thus causes the dbserved
decrease in the 0.D.
C. Radiclysis of C02+-NFA complex in gmuecas and zerated solutlon with
¥ ®co-radiation:

The irrzdiation was made on (C02+-:\Tm: micckure s, at diffarent pH
values, namely 4.5 and 7.5. Plots of the ootical density versus tie dosa
abzorked for mixtures of diffarenk nele ratiosg ab bthe two considerz=l of
valueg are shown in Figurm: 2,

According to tne experimertal resalts, it ocoulid be postulated that
at ©H 4.5 decorposition of the orwplsx oocurred, while an o 7.5 de-
compesition of the camplex occurred, while at pH 7.5 Fig, 2 oxidation
of the chelate appears to be the pronzble process taking place.

The following mechanizm for bnth degradation and cxidation is suggested,
which 1s identical to that discussed before for other ccbalt dielates.lo'll

I, Degradation of the corplex:

As the radiolysis is carried out in aered solutions, the reducing

species H and eaq will react with oxygen to give 1-120 ardl 0;, rs.-.._t']_:'ect.i.vely':]'2"]'3l

H+O? = HD
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The two ragdicals H20 and 02

react with each cther in aguecus solutions
as follows: '

HO2+O

, —> HQg, + 0, + OH

272 2

Many published work 15 have reported that the aminocarbomylic

acids were easily attacked via the CH radiéal, leading to the abstraction
of a hydrogen atom from the carbon attached to the carbaxylic goroup.
Recordingly, the following reaction may take place:
coP'Rum 00T + o = ol RRHOOT  + H
(I

vhere C02+]:'N.‘:H2CEO_ rapresents the Co(II)-NIA camplex.
In presence of oXygen, the species (I) may add 0, as follows:

2+ - 2+ -
Co™ RNCHCCO + 02 = Co M(OleIJ

{11}

Tha oxygenated intcrmediate (II) is unstable and should stabilize itself
through the following reaction:
2

L2 ~ _ + -
CoRTHION00T + HO = CoCRNH + QLO + 0, + @,

The liberated formaldshyds wes detected and determined esperimentally ,14
irs G value wvas found to be 0.5 + C.1. For the 1l:1 (Co{IT}-NTA) chelate,
tho G value was detemmined from the slope of the stralght line 0.D.-Dose
ralationshin (Fig. 2). It was fourd to be equal to 3.55 + C.2. _
Accortiing to the sbove machanizm, the radiolytic degradation of Co{IT)~
WIA coamplex may be due only to the OH radical. amd thus GCo(II) should be
equivalent to Gp,. hctually, the émparimental value is much higher than
that of (M redical. This could be intarpreted as being dus to oxidation
of the carplex via H202 accampanying 1ts degradation. In such a casz, the
abserved G value should be aquivalent to the sum of GOH and GHZDZ' sfidch
is quite fulfilled.

2. Oxidation of the comolex:

The reaction between H,O0,, as an oxidizing agent, and Co{II)-NIA
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chelate during radiolysis, specially in neutral and alkaline medis, have
to be considared. As a result, the divalent ccbalt chelate is ccnverted
the corresponding tervalent cabalt ane according to :

2+ - 3+ - -
Co R.‘\I'.'HzCCO + H202 = Co mmzocn + OH + QH
It was found that oxidation varies linearly with the dose absorbed. The
G value cf the formed Co{III) from the l:1 Co{Il)-Comlex was determined
fran the corresponding curve. It was found to be equal to 1.6 + 0.1,
Similar results were cbtained during the radtolysis cof cther ccbalt

10,1t

chelates.
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Tanl2 1
Varigys values for the polar extinciion coefficient, &,
2t wifferent 5z }s “TA end the Cer
t Ga r)\nax Tor Ga(II}, 4 en P
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Species ?\max l& 7 pl~interval
(nm} M .cm

Co(II) 200, 500 25, 5

HeA 208 5.5 x 10° |

Co(I1)-NTA 220 and 1.9 x 10° 4e5 = Tu5
{1:1) 523 40 .l]

. . 2

Co{III} " I I S 1.4 x 107, 7

CofTTIVNTA. 253, HWLET x 102. 7 7.5 - g
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Formatlon Constanta of the Complexes of Some Prop-2-encates

and Pent-4-encatas with Cu(II)

By
Boshra M. Awad and Nadia R. Guirguis

Chewmistry Department, University College for Wamen, Ain Shams
Univeralty, Cailro.

Abgtraet,- Tnis paper deale with the determination’
ef dissociation and stahility constants of the
cw{II) complexes of same prop-2- and pent-4-encates
by gi-wetric methed.

Phe interaction of Cu2+ with substituted btenazoie acids
has been studied in 50% dioxane-water mixturé{ Pethe and
53112 extended the study for some lanthanides with methaxy
gubstituted henzoic aclds, Complexing ability of thio-

carbogylic acid has alsc been studied pctentium.etrically.3

The present werk is a continuation of our earlier
gtudies on the complexation of some ltaconates and cinnamateo
with Cu(II) and is undertaken in an attempt to find out
whether the aromatiec residue has an effect on the complexes

Ionmnd.4

Experimantal,- The ligands (E) (naphthyl/COOMe) methyl
ng-ea:hoxypheny1-3-(1- and 2-naphthyl)prop-2-encates I and
11, reapactively, and (E) 4-me;hoxycarbcnyl-3,3-dimethy1—
5(1- and 2-naphtbyl)pent-4-enoic acids 1II and IV, respectively,

have been prepared according to the methods adopted in the
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11teratqrr.5_ Thelr-purity wern ascertained from their meltin

pointa, The gtructures of these compounda were eastablished

and inferred.5

Measurements technique.- A PYE Unicam pH meter Model

290, in conjugatlon with glasa calomel electrode agssembly
was uged for pH measurements. FPotassium hydrogen phthalate
buffers were used to standardlse the pH meter. All the re-
agents.used Wwere Analar, BDH and the titrations were carried
out in a thermostated closed cell at 2% + 0.1°C in a nitroger
.atmosphere. Dioxane was purified before use by the standard
method.6 Carbonate-free sodium hydroxide solution was pre-
pared and standardlsed potentiowetrically against standard
po%assium hydrogen phthalate, The complex solutions were
prepared by adding 50 ml of 0.01M solution of the ligand in
dioXane to 50 ml redistilled'uater containing 0,003 copper
perchlorate and 0.0233%1M perchloric acid. 0.5M socdium

hydroxide was used for the titrationm.

The nature of dissociatlion of the ligands was measured
potentiometrically in 50% v/t aqueous dioxane at 25%,  From
the titration curves the disscclation constants of the
ligands pKL were determined. The values obtained are given
in Table 1. The metal-ligand stepwlse stabllity counstants

have been determined by Bjerrum=~Calein titration techuique.7’

Results and Discussion.

The successive constanis are calculated following

Poulsen gt g;.g me'thod, From the titration curves, n ’
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the average number of lignads bound to the central-metal
ion and A, the concentration of the free ligand species

in solution could be calculated.

From the titratiom curves it is observed that the
metal-ligand curves are well separated from the ligand
titration curves proving that the liberation of protons
is due to chelation, The formation curves (Fig. 1) for
the complexes formed by Cu(IIl} with ligands I - IV show two
inflection at n ~ 1 and n A2 indicating the stepwise forma-
tion of 1:1 and 2:1 molar ratio of L:M. The stepwise forma~
tion conatants K1‘and K2 have been determined graphically
following the method adopted by Poulsen et gl.g The values
of pKLM were calculated graphically according ta the method

U and also by Ultert and Hass10.

glven by Calvin and Wilson
The values of log K,, log K2 and pKLM for the complexes at
25% are tabulated in Table 1,

Table 1
Stability Constants of cu(IX)-Ligand Complexes and Dissociatien
Constants of Ligand at 25°

Ligand 12.63 12539 log K, log K, K(av)
I 6.10 6.00 3.29 %.04 1461
T 6.37 '5.88 3,24 2.99 1302
III 7.04 6.59 3.08 2.83 878

IV 6.88 6.47 3.12 2,90 - 1076

From the results obtained, it is observed that the

gtability constants of copper complexes of the liganda under
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investigation decrease in the order :
IS IIN IV IIX

The increase of the atability of the copper cemplexes
of compounds I and II than those of compounds III and IV
is attributed to the presence of the electron-withdrawal

'phenyl group whick inhances the capacity of complexation,

_Moreaqver, the coplanarity of the phenyl group makes the
- metal-ligand ring comparatively more atable tkan the methyl

T group., The electron~withdrawing phenyl group pulls electromns
from Cu(II) ion, increases its back donation arid hence thé
8tability of the complex, This group withdraws electrons
away from the proton in the parent acid resulting in a larger

- _ dissoclation constant. The presence of the electron-donating

alkyl groups increases the bond stability between the acid
anion and the proton, thua decreases the back donation between

the anlon and the Cu(II) ion producing a leas stable complex a

smallerﬁsﬁpwig_e formation cc:nstants. The larger dissccla=

_ﬂ;;anEBnatant of 1-naphthyl derivative (I) than 2-maphthyl-

/ _ (IXI) 18 in harmony with the naphthoiec aclds where the dissocias

tion conatants of 1- and 2-naphthole acids are 2.00 x 1074
and 6.80-x_10'5, reapectively., However, the presence of
alkyl group probably makes the dissociation of 2-naphthyl
derivativd® end the complex formed by this ligand larger than
fhe 1=naphthyl derivative. The negative free energiea of
-activation indicates that such complexmation takes place

sponteneously (Table 2), '
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© Table 2

Pree Energles for Stepwiee Formation of Cu(II) Ligands at 25°

Ligand log K, ~NG° Log Ko ~8g°
1 3.29 §.516 3.04 T AATT
T 3.24 4.444 2.99 ~ 4.1061

111 ' 3,08 4.2207 2.8% 3,8848
1v 3,12 4.2784 2.90 39767

The metal-ligands formula is suggested as follows

H

. \\
O P coo |

m Y

1_11

Ar=1- or 2-Naphthyl




10.

— 13G —

References

¥.R. May and M.M., Jones, J. Inorg. and Huclear Chen.,
24, 511 (1962),
L.D. Pethe and B,D. Mali, Indian J. Chem. Soc., 55, 846

(1978); 55, 364 (1978).

K.P. Dubey and M.K, Puri, Rev; Chem, Miner., 12(3), 255
(1975). )

B.H. Awad and N.R. Guirguis, Egypt-iChEm-hggﬁ?),2?¥
(1?80}, :

.M, Abdel Wahhiab, B,M, Awad, N.R. Guirguis and T,H.
Salem, EgyptJ.Chem., 23(1) , yyciege);ibid, 23(2),137CI73
A.I. Vogel "A Text Book of Practical Organic Chemistry™,
Longman Green and Co., p. 177 (1956).

M. Calvin and K, Wilason, J. Amer. Chem. Soc., 67, 2003
(1945). '

J. Bjerrum, "Metal amine formation in aqueous golution®,
Hease, Copenbagen, 13941.

K.G. Poulsen, J. Bjerrum and J. Poulsen, Acta Chem.
Scand,, 8, 921 (1954¢). |

L.G. Van Uitert and C.G. Haas, J. Amer. Chem. Soc., s,
451 (1953). -



03r

;0.6 2

O-b

0-2

— 139 —







Corresion Be_haviouf ef -:_[ron in Phosphate Solutions -

. By : L
Kh. M. Kamel, A.A.Kassab and O.R.Khalifa
Chemistry Departmént, ‘University College for Girls.
Ain-Shams Univer-sity. ‘Heliopolls, Cairo
"' Egypt

Introducticon:

Pew jstudies have been carnied cut cn theelectred:.
pehaviour of metals in phosphate scolutions. The results
obtained for lead'}’ and tinf2) showed that the nature
of the phosphate film "and. the. concentration ranges
within which the electrede exhibits reversible behaviour
depend on the electrode material and the se¢lution pH.
In case eof zincta) » ne thermcdg_rnamic behavieur was
observed. In addition' to given informatien regarding
the char:sic teristics of metals as phosphate electrodes,
these studiles help tec clarify the méchanism by which
phosphate iens inhibit the corresioen of metals. * In
continuatien teo our work in this field. We i1nvestigate

~the pehavieur of lron.. - _

Experimental : - oo ’ -

=

The potentlal of the iron electrode was measured
as a fupction of time within a pericd of four ~hours
_ ink-ac';ueous 'phesphate solutions eof concentration varying

between 5 x 10~ and 1 M. In order to prevent any variation
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in potential due to pH changes, the phosphate solutions
were adjusted to definite pH wvalues. Varicus series
of solutions covering the pH r‘anée 2-11 were used;
the ccmpesition eof these has al.ready been 'given(” .

The pH values were checked with the hydrogen electrode

and when posaible, with the guinhydrone electrodt_e.

The electrodes were prepared frem  Analar  iron
reds 3 mm in diameter (P.D.H. England). Before use,
the electrode waé abraded successively te 00 finish,
degreased with acetone and then washed thoroughly with
water. Each experiment was carried out with a newly
pelished e.l.ectrode and with fresh pertion of the sclution.
A saturated calomel electrode was use.d as a réfer-ence
electrede and the potentials are ceorrzeted to the normal
hydregen scale. The potential ws measured with the
aid of a Cembridge potenticmeter readible to 0.5 millivolt,

The results were reproducible to + 5 millivolts.

Determinatien of the ceorroaion rate was alsp
carried out using the weight-loss technique. Experiments
were performed eon iron pleces measuring 5 x 10 cm and
O.i‘ mm. thick, £ut from Analar iron sheet. The .test
pleces were flrat degreased with acetone and then etched
in a solution containing 15 g/l Naa PO, + 20 g NaQH
at 8(’..)—850 for 1 min. They were then_washed with conduc-

tivity water, dried in alcohol and ether and then welghed,

forresion tests were carried out in a wide 200 ml jar,
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in which the specimen was suspended for 2 hours in
the test solutien. The specimen was then removed,
rinsed with conductivity water and finally dried and
weighed. All corrosion tests were carried ocut in aerated
unstirred solutions. — Results were duplicated and the

mean was computed.

The chemicals used 1n all experiments were of
Analar grade. A1l measurements were carried out at

30°C' in an alr thermestat controlled te + 6.9 .

Results and Discussilon:

Corrosion of Iroh in Acld Phosphate Bolutions:

The steady state peotentials obtained four heours
after lmmersion in 0.001 - 1 W H; PO, are pletted as
a function 'o_f the legarithm of the molar acid concentra-~
tien: and the curve is shown 1In Fig. 1. As evldent
from this curve the pctential increases with the acld
concentration. The increase eameounts to S0 mv/unit
leg C. The potential tends to a more or less constant
valuz abt about one molar eacid. These results cannot
be attributed tc the behaviour of the metal as a metal
oxlde electrede, because the persistence of oxildes
is nc't ‘possible 1n these acid medla. We therefore
concluded that the cbserved potentials are corrosion

potentials, rather than thermodynamic values.



Ceompariscen of the results obtained 1in these acid
_selutiens with those c¢bserved by Brasher 1in neutral
sclutions (43 reveals that cerrosion prometien is net
necessarily accompanied by a negative slepe for the
petential - leg C relation. Brasher's. equaticen might
be understeced on the basis that the anlons promote
'..the ancdle reaction whereas the cathedic reaction 1is
not aff‘ected by the anlions. Thus, if the concentratlion
of the rcathodically reduced entlities (g* or % melecules)
remains constant, equality of the anodic and cathedic
reactions rates 1Is brought about thrcugh the shift
of the corresien pectential te mere negative values.
In 2cid sclutlons, the rate of the cathodic reacktion
Increasees with increase of H+ ion activity. Thus,
1f the increase of the cathodio reaction rate 1is larger
than the increase cof the anodic reacteon rate, the corr-
csien potential inereases. The results of the present
lnvestigaticn indicate that cathodlic acceleration pradom-

-

inates.

In order to test whether the increase 1in the
corresion rate is due only to the increase of o ion
activity cr the anicens contribute in the promotion
of corresion, the cbrrosion behavicur was studied at
constant pH wvalue, ca. pH2. Hence, the correosion rates
wera rreasured  in equ:".molar NﬂH2 P‘C"4 —Hs F’Dd mixlures,

within the range 0.001-0.2!. The resualts  are shown

in Fle. {2). It iz rlear tP‘.at_HzF’?’d ions fpreormote
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the corrosion of the metal. Thls behaviour is important

because it 1ndicated that the primary phosphate 1ion

exhibits corrosive action. In thilis respect the results

agree wlth Erasher's theony(4) . However this ieon did

not show inhibitive action at higher concentraticons
(4}

as required by Brasher thecry for neutral sclutlons.

corrosion Inhibltion with Phosghaté Ions in Heutral and

“Alkaline Seolutlons:

Potentiel-time curves were also constructed for
the 1iron electrode Iih sodium phosphate solutions of
different pH values. The steady state potentials obtained
four hours after lmmersion, are plotted as a founction
of the logarithm of the molar cencentration. Different
relations were obtained depending én the seclution pH
(ef. Figs. 3 and 4). In none of the sclutions studiled
within the pH range 4.,5-13 did the electrode potential
show a linear logarithmic decrease with phosphate concen-
tration, indicating that, at least under our experimental
condition, iron does not behave as a reversible metal /metal

phosphate electrode.

Generally speaking it 1s clear from these curves
that the potentlal increases with the phosphate concen=
tration till it reaches a maximum value, and then decreas-
es agaln with further 1ncrease of ccncentration. The
maximuﬁ; cencentration C . for - the different series

are glven in the fellewing table.
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Series pH mex
max

NaH2P04(in acebic acid 4.6 - 0.408 V 0.005 M
sodium acebate buffer)
NaH2PO4 + NaEHPO4 6.5 - 0.394 Vv 0.01 M
N33904 9.4-12.2 - 0.136 ¥V 0.02 M
N32HP04 + Na3P04 10.95 - 0.084 V 0.05 M
Na3P04 + 0.01N NaCH 11.2 - 13 - 0.083 VvV 0.02 M

As mentlcened above, the Increase ¢f potential

with phosphate cencentraﬁicn shows fthat 1ren dees not
behave as mebal/metal phosphate electrede. The results
indicate also that the electrode potential 1s not governed
by an coxlde layer. This is because the sclutliens of
a given c=erles are adjusted at a constant pH wvalue,
and hence, the petential should have remained constant
in the different sclutions cof eac; series. The behaviour
observed 1n these solutiens 1s net vprobably ascribed
te the inhibitlive effect of phosphate ilons on the_corrosion
of iron. The mechanism c¢f corrosion inhibitien and the
phenomenon of potential maximum are discussed here below

from the stand-point of the rates of the varicus electrode

reactions.

The heterogenity of the surface, 1in the sSense

that some sites are anodie and others are relatively
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grthedic, 1s now a well established fact. At a metal
corrcding in aerated scolutiens, the prebable reacticens
expected to proceed are:

1} Anodic dissolution of the metal frem the anodic areas

R R PR & B

11) Cathodic deposition of the metal icns at the cathedic

areas.

Mot + 2e e P -

1i1) Cathodie reductlon of oxygen at the cathedilc ereas

0, + 2H0 + de — 4 DH (in alkaline sclutions){3)

iv) and finally,- the ancdic evolution of oxygen at
the anodic areas.

4 QH ‘__*75_21{20+02+4e Pamvi bt me B e s an {4}

The rates of these reactions are represented, respectively

by:-
vy = K (x) expEgi'L—EE- e -3
A7 —al}
v, = E (" )1 E:gEl--~E§].............{6)
2 2 x)'exp RT
v. = K.(0,)(1-x) exp ‘iﬁ@i{] TR ¢ 2
3 82 " RT
_ 4(1-B)E
- w (OH)(x) exp |--2=2ZZi22l N -3
1o - 000 o [

Vhere Kl, Kd{a and K4 are the rate constants, X ie the
anodic fractien cf the surface and (1-x) the cathodic
fraction; o£ and 3 are the fractions of the electrode
potential, E, which accelerate the metal dissolution
and reduction of oxygen, respectively, and (l-e£ ) and

(18} correspond to the reverse reactions.
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Under stationary conditions, the metal corrodes

at a rate V equal to the net rate of metal disszol-

corr °*
ution, which 1s alse egual te the net rate of reducticon
of oxygen;

thus

=- '-V —_V -V.........-----o--
Vcorr Vl 2 3 4 (s)

The reduction of oxygen is often very slow- compared

to the metal dissclution. Thus (Vl- \.'2) i 0, with

the result that ‘-.rl"‘._! v2 - This means that the potential
approachess the reversible value <of the metal/metal
ien or metal/metal compound when a precipitating anien
is present, For noble metals, on the other hand, reducticn
of oxygen procsads at a higher rate than metzl dissolution
Hence, (Va - Va}ﬁ’—o and accordingly \,'3":’.. V,. The potential
approa_ch'es, therefore, the reversibl'e valﬁe of  the
oxygen electrode in the given spolutien. In many other
.oases. mstal dissclutien and reduction‘ of oxygen proceed
at comparable rates; the electrode thus acquires a
potential which is appreciably more pesitive than that
of the metal/metal i1on 3ystem, and appreciably more
negative than that of the oxygen electrede in the given
solution, In this case the reverse rectiens, 1.e. the
deposition of metal icns and the anodic¢ evolution of

oXygen, are neglected, and

-~ =
Vl'—-“"a Vcorr............................ {10)
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The potential ascquired by the metal in this case satis-

fies the equality ef the anodic and cathodic reactlion

rates, end 1s called "corrosioen potential®.

In view of the above argument we can proceed
to explaln the experimental resulcs. Thus, 1n solutions
of pH 4.6-13 contalning phsophete ions, the eanodic
areas of the metal surface are covered with a persisting
layer of iron oxide or iron phesphate. The shift
of potentlal teo less negativs values on inoreasing
the phosphate cnnce'nl:ratcn shows that Fhe rate of
the anodio reactien, viz., the metal dissolution 1is
being subjected to a decelerating effect, which is
possibly the decrease of the 1lenie conductlivity of
the jiron oxide or 1lron phesphate layer. In analogy
to 1ead’??, t1n?) and zinc(®) , this can be attributed
to the edserptlon of pheosphate iens on the iron oxide
or iron phosphate layer, 1in a highly peclymerised form.
The 1interface between the 1reon phosphate layer and
soglution acquires a semi-glassy constitution rather
than an 1lonic or crystalline structure, and hence,
inhibits the transfer or iron iens to the solution.
In order that the equallity between the rate of metal

dissolution and that of cataodle reduction of oxygen
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1s restored, the petential rises. This leads te decrease
of the rate of the cathcdle reaction V.’;‘I » and conseg-
uvently to diminuticn cf the correcsion rate (of equations
7 and 10).After reaching to a certain maximum, the
pcetential deereases with further increesse of concentra-
tien. This shift eof potential to the. actlve side
might be taken as indicaticon to increased corrosion
ra\ie_, on the basis that some complex compounds might

form at high phosphate concentrations.

V'e_therefore measured the cecrrosion rates 1in  some
representative solutions. The results given in fig
(5). reveal that the corresicn rates at concentrations
higher than Cmax are generally smaller ;han the rates
at lower ceoncentrateons, This means that although
the potential decrease the corresion rate is further

diminshed.

The decrease cof potential after reaching a maximum
value 1s expleined c¢cn the basls that further increase
of concentratlon permits eadsorption on the cathedic
sites of the metal surface. The area available for
cathoedi¢ reductlen of oxygen, (1l-x), decreases, gand
hence, the rate of reductien ‘Ja ¢y Should decrease
as equation (7) dimplies. Accordingly, the potential
decresases sc that the equilibrium between the ancodie

and cathedle reacticon Is again restered. If follcws




that 1’1 and conssguently tne corresicn rate iz orce

mere “iminished (Cf, ecustion {(S) anc (10).

Summary:

The peotential of the iron electreode in aguecus
o] .
phesphate scluticns was measured at 30 C as a function

of' PH and electreclyte concentration.

In pure phespheric acid sclutions as well as
in phespherice azid-primary .phesphate_ mixtures having
constant pH valus, corresion of iren is promoted as
the concentraticn 1is increased, This 1is pessibily
dug te ac-elea=t’or of the metal éissolution by adsorbed

iens on the bkare ancric arsas,

In sclutions of pH 4.6-13, the potential increases

with phosphate roncentratien, ansd after reaching a
maximum value, it decreases again on further increase
ef cencentration. The ceorresion rate was always rfecreas-
ing as the Theosprate concentration was inereszsed,
A mechanism fer cerresien inhibitien is propesed,
based on the adserption of cheosphate ions, on  the
surface of a persisting phesphate or  oxicde  layer,
in a highly pclymerise~ form. The film!sélﬁtion inter-
face accuires, theratcore, a sari-~glassy structure,

whizh hinders the transfer of iren ion te the sglution,



afF ¢Lﬂ$ qgéf‘I h- o 11 T 53, The-'detreasé
of 5c:eLtial aj te. tea‘h;n, a maximnun value was attrib=-
utei te the adrerptieor of hhcsphate iens en the bare
cathoedic areas of the 2lzactreie surface. This 1eads
to the deceleretion of the cathonic reduct_on ol oxygen,

and results in further inhihiticn of corresion.



1.

4.

S.r.hua 40 Tel Ei-hady, g
20, 792 {1%6°).

S.A. Awad anrd &, rassab, J.
20, 203 (196%).

S.A.Awad and Fh. . Famel, .J.

24, 217 (1970).

n.M. Erasher, Nature, Lond., 193,

Elaccronal.

Electronai.

Electreonal.

§68 (1962).

CHeTes
r~

' !
o




gl Jla 3 sl BT 11

w5 ma axe lingill el Jdludl G apondlobs e L =
v Y1 550 ey 3V )0 15
elysimgill, amm rodadline 5 ey byl g Ll G &) a2y 5
JSE Jima Shape e ey achgd) a2 sl e opalle g g ulaly
e LY | ol sl Lt Gl dS pos a8y - e Gbo ol g ol
S PO | PPN | [P SR I

apandloal; By &85 WY 1 deagy Y ic i e bigid] LI
T L e AT ol TR XSSP P

o By 2 liagidd 755 0 0V e ity )y 05 ST Jurme o L)
e e LVl ol ol ez adiie pb @b (g€ I apandlanly
¢ s die i 5l s dl Sl aih

b L B Lyl plon ol i w5 aglladt 1501 sy
o apallods M s ate Linge eI JIRS e s s B L 6 38



Ep (V)

— 155 —

-0.30

-0.35

-0.40

-0.45

_0.50 ' I . l I a
-3 -2 -1 0

Log ¢ Figdl)
EFFELt og' C&nantYuthx OQ Fbpow a

the ?UtbwkaQ'O? qun.




— 156 —

14

12 |-

10

Veorr (mg/dmz, h)

-
|
.
el

Ra‘te_

Log C tig 2)
oY Lovvoswon 0F Tvon U

* NOoRaPOy+ W3poO
. o Vapoy B




— 157 —

-035

-0.40

-0.45

~Rh'V)

-0.50F

-0.55

-0.50 1 . ' :
-3 -2 -1 0
Log C .9 @
‘?Q‘ec‘c qu Qunce_h’(fﬂ—tloh 09' S'urﬂ?t& N&Hi?Oq w&_ 0?—
NG w2 PO+ NA 21 poy ) mixtuve on the Vokemhioll of Iv,
o ( Nat2Poy + NagHPOY)
b (Na®2004) ua (No acetole -ocelic acd)Bubfev s,




— 173 --

- 0.10}-
E -0.20F
<
Y _0aof
- 0.40
— 0.50 l l ~ |

-3 -2 -1 0
Log ¢ %3(4)
E?%egk UE’ 'Coh(',ﬁ..nkfc'j"'o‘v’\- 0w k"\j‘_ Fat%te& Q(:' XY'(
. N-UL‘B?OL‘ we 6.0V N NC{LO\‘\

& wWNasPlk
o Noahpoy + NP0y




— 1589 —

Foame Y -I—”I/P.:‘
< o
N . - ./ ‘ﬁ“f L3
- .
)
~ 6
m
E =1
L —
L
L 4
(o)
[ ] -
=
2

Log C big {5
Q,Q:({OSLDV\ o Ion w0 No o YUy 4 Nogj







Kinetica of Methoxymercuration of trans-Cinnamlc

Acid -and Methyl Cinnamate

william I. Awad, Boshra M, Awad, Nadia R. Guirguis and
% ) o
Afaf A. El-Beih ol

Department of Chemistry, Unilversity College for Uomen;'hin
\ , .
Shaue University, Hellopeolls, Cairo, Egypt.

The rates of methoxymercuratlon of trans-
cinnamic acld and methyl cionamate are determined
by following up the change of concentration of
the llberated acetlc acld. The overall order of
reaction lg found to be a second order Kinetles .
belng first order with respect to each of the =

alkene and mercuric acetate., The reaction proceeds via

three consecutlve steps in which LH*] firast in~

creases with time, then decreases and flpally

ingcreases sgain., The rate of the reactlon is

also deternined by following up the change of

the concentration of the inorganlc mercury which

represented cply the formation of methoXymercuric

acetate. The energies of activation are eale¢ulated.

At

It is well eeteblished tbat the reaction of mercuric
galta in a protic solvept with an alkene affords an oxy-
mercuria1.1-3 Many mechanlsms have been puggested for methoxy- -
mercuration of alkenes whigh are (a) an lonic mechanism via
an alkene mercurinium ion,¢¥5b] a non~ionle mechanism,5'6 or
(c¢) a free radical mechaniam:% Schrauth et gl.T have shown
that mercurlc acetate adds to methyl cinnamate to give methyl

B—methoxy-n_-acetaxymercuric-hidrocinnamate.
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Moat af the kinetic studies for the methoxymercuration

of different alkenes were carried out by followihg the change

of the concentration of inorganic mercury,3’8'12

Fl

Adepting a different procedures in this 1nvestigétinn,
1t is planned to study the kinetics of methnxymercuraéion of
alkenes with known gecmetrleal configuration which dAre trans-
clonamic acid and methyl cinnemate by following up the change

of [E*] due to liberation of acetic acid during the reaction.
’ LS

i

EXPERIMERTAL AND RESULTS

Preparation of Methoxymercuric Acetate .- Digsclution of

mercurie acetate (5 g) in absolute methannl,13 theu remowval
of the free acetic acid and excess methancgl under vacuum gave

methoxrymerpurie acetate,s'9 {90% yield).

Proceduree of Rate Meaosurements :

{a) Change of the Concentration of H' .- The rate of me thoxy-

mercuration of trang-cinnamic acid {0,001 M) with mercurie
acetate (0.0125 M) was studied at 26° by following the change
of the concentration of the liberated acetic aeid, at differenf
intervals of tiwe by means of pH meter (PYE UNICAM), and also
by titration of aliquots of 5 ml of the reaction mixture again
standard (0.05 §N) sodium carbonate solution using phenol~
phthalein as indicator. It was found that, on plottiog elither
the pH values or the mls of carbopate at different intervals
against time t, curves with three consecutive stages were

obtained, in whieh [H'] inereases, then decreases and finally
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increases again, In each case a blank experiment with 0.001 M
cinnamic acid was carried out. On repeating the measurements
of .the pH for solvolysis of mercuric acetate (0.0925 M) in
pethanol (i.e., without addition of alkene), the plot of pH
values against time gavé a atraight line parallel to the first
stage of the pi-time curve for the reaction (Fig. 1). The

titration method was used throughout all the experiments.

Kinetlic Measurements .= In every experiment, the required

weight of the alkene was dissolved quantitatively in absolute
methanol. The reaction flask was kept 1n a thermgatat type
[(EIN), -50° teo +30% 4 0.01%, Germany ] adjusted at the required
temperature. After attaining the thermal equilibrium, the
appropriate weight of gercuric acetate was added and thoroughly
pixed. Immediately, after mixing, a sample of 5 ml of the
reaction mixture was withdrawn, placed in & cocnleal flask
containing 10 ml redistilled water, previously ipmersed in an
ice-salt cooling mixture and then titrated against the standard
titrent. This reading is considered aé the zero reading.
Samples of § ml of the reaction mixture were wilthdrawn at
suitable intervals of time until at least 75% of the reaction
was completed. The final reading was taken after sufficient .
time depending on the temperature and the alkene, Each run

was repeated at least twice.

order of the Reactiom .- On u3ing equimolars of both the

alkens (0.001 M) and mercuric acetate (0.001 M) at 26°, the

reaction was found to be of a gecond order kinetics overall,



firat order with respect to each of the alkene and mercuric
acetate; the molecular coocentration of alcohol heing coo-
sidered constant, Thus, on using a relatively high molecular
concentration of wercuric acetate {0.0125 M), the rate of the
- reaction became pseudo-first order with reapect to the alkene,
Hence, plotting lof-ff va time (t) gave curves with three

1ntercept1ng lines showing an increase of log E:? » f0llowed

by a decrease and then increases-againu Frum thege curves
three velocity conatants designated as k1, k2 and k3 could be
calculated, repreaenting the three consecutive stages, respec-
tively. This reaction was repeated at three-diffefe;t tempera-~
tures, 250, 50% and 35°. Plotting log k for cach etage against
_%“gave straight lines from which energies of activation could
be calcula;ed and from which the enthalpies and entropies of

actlivation were conventionally calculated. The results obtained

are given in Table 1.

Methoxymercuration with Prepared Methoxymercuric Acetate,-

Studies of the rate of meihoxymercuration of cinnamic acid
{C.001 M) with prepared methoxymercuric acetate (0.001 M and
0.0125 M) at 237 in methanol show that with 0.001 M of mercuric
salt, the reaction is of a second order kinetica; belng first
order with respect to each component. Plot of (——-) against
time (t) gave a curve with two intercepting straight limes.

In the second case when 00,0125 M mercuric salt was used,

plot of lqg'E%f-vs {%) gave a curve with only two stagee in
which log'agf‘dedigases by time, then increases. Calculation

of the velocity comstants for this curve gave values of k, and
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k3_uhich are in accordance with the results obtained on using
cinnamic acid and mercuric acetate in methanol under the same
conditionsa, The results obtained are given in Table II.

This fact indicates that the first step in the reaction with
mercuric ace¥ate represented the prior formation of methoxy-

mereuric acetate,

Table II. Reaction of Cinnamiec Acid (0.0Ct M} with Mercuric

and Methoxymercuric Acetate (0,0125 M) at 23°,

k k
Mercuric galt 2_1 3_1

min min
Mercuric acetate 1.22 x 1072 5.16 x 1072
Methoxymercuric acetate 1.21 x 1072 5.05 x 107>

(b} Change of Inorganic Mercury Concentration,- The rate of

methoxymercuration of cinmamic acid {0.001 M) was also follow-
ed up by measuring the change of concentration of the inorganic

mereury by its titration at different time intervals against
A 3

.;:—P":“—v/':'”’" . . . )
. standard ECHS sclution using ferric alum as an inidicator.

Different molecular concentration of mercuric acetate (0.001,
0.0125 and 0.035 M) weré used. For equimolars, the reaction
was found to be of a second order kinetics overall; beling

first order with redpect to each component. Hence, using
relatively high molecular concentration of mercuric acetate, th
reaction became pseudo-first order with respect to the alkene.
Plotting log E%f against time (t)} gave Btraight limes with

only one stage from which the velocity constant k was célculatec



On using 0.0125 M mercuric acetate, it was found that, under
the same conditions, the value of k obtained was nearly equal
to the value of k, representing the first stage when sodium
carbonate was used as titrant, within a small range of experi-
mental error. These results indicated that thiocyanate solu-
tion represents only the first step of this reaction in which
the inorganie mercury is consumed to form methoxymercuric

acetate. The results are given in Table IIIL,

‘Table III, Comparison Between Titrationa Using'Sodiuﬁ Carcbonate

and Potassium Thiocyanate as Titranta,

Titrant Sodium Carbonate Potassium Thiocyanate
Tgnp. k1 k1
¢ ain™! min~t
23 7.38 x 1072 7.55 x 1072
26 9.71 x 107 1,00 x 1072
%6 2.3 x 107 2.49 x 1072
& Eeel mole™ 16,09 16.70

{c) Other Procedures .- When the rate of this reaction was

followed up by ite titration against HC1 in butanol using
thymel blue as an indicator, it was found that, whatever the
millilifrea taken from the reaction mixture and at any interval,
the colour of the indicator changes from red to ye110w14 after
the addition of the same amount of HCl in butanol. The same
result was also obtained on using a solution of indicator in
methanol. It szems that the change in colour is produced as

a result of the change of the pH of the solution from 2.8 to
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1.2 by the addition of ACl. The same result was obiained by

following the dithiazone method, Ot'?2

DISCUSSION

The data obtained reveal that the kinetic studies of
me thoxymercuration of alkenes by following the liberated
acetic acid give & more detailed ldes about the different
steps involived In this reaction and the role of the proton,
In all cases, a pH-time curve with three stages obtained in-
 dicatipg that methoxywercuration of.cinuanic acid and methyl
cinnamate takes place via three consecutive steps. The firat
atep in which [H+] iocreages is stiributed to the formation
of methoxymercuric acetate which is formed by prior aolvolyais
of mercuric acetate by the alcohol.5 This step 18 also re-
presented by potassium thiocyanate and by change of the pH
of the solvation of mercuric acetate in methanol with and
without the alkene. This step~is reversible whereby 1its
rate iB decreased by increasing the acidity of the mediuﬁ:
¥right and hils cowarkers® found that addition of agetlec acid
during methoxymercuration retarded the reaction, whereas
removal of the free acetic acid from solution by some means
accelerated it., They attributed it to further solveolysia.

The first step can be represented as :

k1 fast .e . _
MeOH + Hg(OAc)a s Me—0~=Hg-0Ac + H' + Ohc
-1 .

In the second etep, the [H'] decreases, i.e., an uptake

of protons cccurs that becomes detectable around a ecritical
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pH (viz. pH .5.7). This step 13 also reversible and the
velocity constant of thim step 1s represented ap ky. The

rate of this step increases by decreanlng the [ﬁ‘] of the
medium, This meens that protonation enhances the reaction smd
must play an important role. If tbe proton 1s taken by the
formed methoxymercurlc acetate, the rate will be lndependent

on the alkene used which 1s not the case, Here we have to
differentiate between the methoxymercuration of ordinary olefina

and tbat of o, ~unsaturated carboayl compounda. In the

case of ordinary olefina, e.g. stilbeue,8 1- and 2-pentenes15
tbe reactlon is generally'very Blow and not accelerated by
acids.B and cis-form reacts faster than the trans-one. However,

16 react much more rapid

ot o B -unsaturated carbonyl compounde
with a reglospecific entrance of the Hg~ atom at tbe &=-carbon

atom.

The compounds lmvestigated here are of the latter type
end protonation (uptake of proton) can take place‘SE the lome
pair of electrons of the oxygen which is conjugated with the
double bond, This clearly increasea the polarity of tie double
bond and highly facllitates methoxymercuration. This step is
substantiated by the fact that no reaction occurs with the
prepared methoxymercuric acetate ln aprotle solvent (diozane)

except after protonation with formic acld, This Step can

be represented as followa ;

Fh k, fast  Ph it
\th ,H " + H+ Fg--:nb - - *
B =D k.o B  NCa0:E

R0~ RO

R =H or CH3 Protonated complex

k
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The idea of the association of polarity with the increase in
rate of reaction can also interpret why cis-isomers (more

polar) react faster than trans~ones®*17 (less polar).

The third step which is slow and the rate determining
step is irreversible one. Its rate is represented as Rz |
Since the reaction is a second order overall, first order
with respect to both of the alkene and methoxymercuric acetate,
it is convenient to propose a transition state containing these
two apecies, In this step EH*] increases indicating that the
addition of methoxymercuric acetate to the activated protomated
complex takes place with the liberation cf the proton. This
is supported by the fact that this step is'accelerated by
decreasing the [H+] of the medium and this may explain why the
energy of activatlon in case of cinnamie acid is lower than
that for methyl cinnamate in this stage. This step is a eon-
certed process (277 + 2 ¢ cycloaddition reaction) going through
a four-pembered transition state. The low entropies of acti-
vation favours this mechanism. This is in accordance with
that mechanism suggested by Wright et 31.3'7’10 for methoxy-
mercuration of eyclchexene, The third step cam be represented

as follows:

Me~0------Hg-0Ac
B i Pn_ | t H .
Nemg” s Low LN P fas
C==C + + Me-0-Hg~ Ac SGaemmmm
Y “NC=0:H s 4o >C=@—H_—
RO RO” o
[
MeO\ Hg-OAc
*h | B
~e—rcl + Hace

" ™ COoR
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Ain-Shame_Univeroity, Hellonols, Cairo, Egypt.

INTRODUCTION:

From studles on the anedic dissolutiom of
tin in alkaline solutionsl), it was suggested that the
surface tin atoms exist as dlatomic molecules, a suboxide
(8n,0) is rirst formed, which undergoes melf oxidation to
stemous oxide.

The study is now extended to lead. Although
much work? ﬁE?e been published on the electrochemical be-~
haviour of Fb In scld solutions, its behaviour in alkaline
golutlena has recelved, relatively little attention, Jones
et a1?) Pound that leed anodes dimsolved in IN KOH first as
plumbite end then pasailvated by & film of Pboz. 0n the
other hand, EhamudkhamnvaB) found that lead enodes dissolv-
eﬁ directly in KCH solutlona with the formation of HPbOQ"
and k0O, After complete covaring of leed surface with
oxldes, the potential increased, the formation of Fbo0,
began and O, evolved.

The electrochemical behaviour of FhO in de-
aeratoed NaOH solutions has been studled by Abdul Azlm et
a14), They observed that the poraaity of the iriitially
formed PbO, 1s meximel in 2N NaOH.

It was obeerved that no mention 1s made Iin .
the literature of the kinetlcas of the anodic reactlons of
lead, In the presant investlgetion, the mechaniem of 1is
anodlc digsolution in alkalime solutlone is examined.

' — 175 —
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EXPERTMENTAL:

Polerisation measurements on th> lead anode
were carried out in & cell (constructed from the arassnic-
free hard borosilicate glass, Hysil) which permittsd the
rigorous purificatlon of the sclutions under inveatigation
through anodic.pre-elactrolysiSS). For %hlg purpose a
platinum anode (2 em.2 platinum sheet welded to a platinum
wlre gealed {to glaaa,

The eleotrodes were prepared from exira pure
Tazdsrods,%mm in diemeter (Schering-Kahlbaum Company).
The electrodes ares wvas 1 cm.z; Each run was carried out
with & mew electrode, All eolutions were prepared from
AR, materiala,

Before each run, the cell was cleaned with a
mlxture of nitric and sulphurlc acids (A.R.), and therough
washed with conductance water. The test solution wae then
introduced into the pre-electrolysils compartment of the ce
and pre-electrolysis wae conducted at 1072 - 107t 4 am.??
Por 30 h., The lead electrode was then introduced into the
anode compartment of the cell and adjusted to %ouch the
Iuggin caplllary which 114, vie a =alt bridge, to a satura
ed calomel electrode., Some of the pre-electrolysed soluti
vas then transferred to the anode compartment, and the Taf
line was determined from low %o high current densitles and
then downwerds again, Afiter each overpotential rum, the
conceniratlon of the electrolyte was determined analytlcal

All meesurements were carried out in an alr-
thermogtat, the temperature of which was kept congtant witl
4+ 0.5 °CI The current demsity velue was calculated using
epparent surface ares, A4ll potentimls are recorded on the
norma]l hydrogen scale,

RESULTS AND DISCUSSIQH:

The potential of the lead anode wag measured .
30 °C in 0,1 = 10 ¥ Ha0H aa o function of the current dens
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within the renge of 1076 - 1071 A em.”%, At any current
density the potential ves constant within few minutés, In
each solutlon, six potential-current density relations (on
gix electrodes and soluticns) were meagured; the resulis
were reproducible to + 5 mV. At very low snodic ﬁolarisat-'
ion, the snodic potentiel d1d not change with current, and
a stationary potentisl was measured in each of these solut-
jons. Thess statlonary potentials ere given in Table (1)
together with the pH velues of ths different solutlons.

;. Nature of snods renction:

The gtetionary potentiales represent, or at
least cloaely approach, the reversible potentisls for the
reactlan teking place at the ancde. We can, therefore,
dafine the nature of thls remction by comparing the exper-
lmen obgerved stationary potentlels with the theoreiical
valusa for ell posaible reaetions involving lead in alkellne
solutlons,

The followlng oxidation reactions have been
sugzested as Yeing the most probable to occur on the surface
of the lead enode,

E (at pH 14 and 25 °C)

‘é . v (WHE)

Fo + 2 OF ——=—a Pb(OH);* + 2 ¢ -0, 562 (1)
Fb + 2 OH =-—>» PO + H,0 + 2 ¢ ~0, 580 (2)
b+ 3 OF" —mmmd HTbDé“ +H,0 +2 e 0,540 3
Fb + 4 0H"---+P'b02+2H20+4e -0.166 - (4)

The stendard potentlals EB for ths above reactlon, at unit
hydroxyl ion activi tg gre calculated from the otandard free
energy of formation® of the different products, CH. and 320.

Since the standard potentiesls are 1ittle affected
by temperatureTJ, the above -values may Le taker es the sfandard~
potentisls at 30 °C. In Fig. (1), the observed potentiala are
plotted as & funetlon of the pH value of the solution. The -
dotted lines represent the Yheoretic&l potentlal / pH relations
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of the oxldetlon reactions saggested sbove. These are
drawn on the basie that the potential varies with pH by
the @ame gradlent as that for the hydrogen electrode

(60 mV at 30 °Ch It is clear from Fig. (1) that the
experimental potentisl / pH relation coincides with that
of the Pb / Fb0 couple, indicating that the enode resct-
jon 1is represented by equatiom (2). The oxide digsolves
a8 plmmbite dlrough the setion of OH  ions, with the
result that the electrode surface rematm active.

2, Mochanism of ancie ;r'-e.ar.-"L';_icn‘yL

The discussion made so far indicates $hat
Ahe overpotential (difference between the potential
measured at a glven current demsity and ths stationary
ﬁoten-tial) at the lead anode 1s assgociated with the
formation of Pb0. The mechanizm of the reaction carn he
elucldated from the obeerved paraseters and characterlis-
$icy of overpobential. These are oummerized below:

{a} Slops of overpotential-log curreny

deneity relations:

The mean vaiues: Gf overpotential,?? , were
plotted agpinst the logerithm of the current denesity;
gome repregentative relationg (which are usually called
Tafel lineg) aws glven in Fig, (2). IY is clear that +he
Tafel lines exhibit a linear logarithmic part, The mean
valuee of the glopes of these parts emopnt 4o 28-34 n¥
(ges Pable 1). '

{B) The electron number:

This 1s the number of electrons required to
complete one act of the rate-determining step. Thils
paresmeter 1s calculated from the exchange current of the
Tafel line, 1., and the slope of the overpotential-current
dengity relation at low values of 77; the expreasion for the
clectroh number, A, is: '

A= {RD/L 7Y a;,-’by)&_*o (5



Eyamples of the relations between ] and current density
2% low enodie polarizetion are shown in g, (3). The
a8lopes of euch relavions, tozetlier with the exchange
current for ihe different Tefel lines and the ecalculated
velues for the eleetron number, ar: given iz Takle (1).

It is obvious f-or Table (1} that the exper-
inental values of A\ cre very near t¢ 4, This value is
peculier, since on ths basiy 2 the stationary potentiala,
the oxildation to the tetrav-lent atate is excluded.

Reconcillation between the dlssolution of
lead as plumbite and the doubled value of the electron
number can te made by assuming that the surface lead atoms
exlst (or at least pérticipﬂte in electrochemical reactlons)
aa diatomlc molecules. An analogous agsumption hae acecount-
ed gatisfectorlly for the-cathodica and aﬂodicg) behaviour
of tellurium and tinl),

(c) EIffect of pH on overpotentisl:

Cne of the important means which help to
digtingulsh between the different possible mechanism is
the dependence of overpotentlal, at a constant current
denalty and temperature, on the pH of the solution. The
overpotential of lead anodes was found to be almost in-
dependent of tre 2lkall concentration, ag le clear from
Table (1), in which the velues of at 107° A cm.™ are
glven, This behaviour will glve am indlcation as teo
whether the suboxdde ia oxdldised anodically:

Po,0 + 2 OH ==-=--32 FbO + H,0+2 e (&)
or undergoes a self-oxldation procoss: .

2 Pb20 ===} 2 PbO + sz . (1)

(d)__Effect of neutrel salis on_overpotentinl:

Neutral selts affect the structure of the double
layer at the anode-solutinn interface, and hence they affect
the concentration of OH at that ‘interface., It followa that
they affect the velocity of the =node remetion. The effect
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of neutrel salts can thus exist ifu clucidating the proper
renclion mechanlam, The overnotential was measured in

9.1 end 0.3 ¥ solutiong which contain excers (1 ) Ha;S0,.
The reaults indicated tLat th~ Tefel line is not affected
by neutral ealts, for Instencs, Yhe everpolantials at 1672
.. cm."2 ere the same ag Ffor the corresponding pure solutions
{see Table 1). Ve concludzl thet the exproasion for T?doeu
not inhelude the zets potentinl {L).

tn the Lesis o the albove mentlioned femtures
ol overpotential, the mechaniam of snodic dissolution of
leed in alkeline solutlons was Jormulnted as follows:
Step Tt Th, + 0u :—%’;s» PbAOK + e (3)
Step II: FPb_JH + O ;:ﬁ;* Fo,0 + H,0 + e {2)
Step I1X: L fe u -, Pb, +2 Pho (10)
Leaction (10) is the “’Luudetcrmlnr sten, gince 1t requirec
+ electwona, To confira this wechaniem, the Tafel line alope
isg thcoretically deduoced and coansred with the experimentally
ohoerved values, The veloeitles of the different steps in ,
the anodic directlon ere refsrred to as B, ¥V, and Vj, and hil
and'?z repreaent the velocitles of the first two atep in the
cathodic direetian. Since the veloeclty of the reverse of

reaction (L0) is negligible, ths general expression for the
overall rate is:

vl-vi=v2-vn=v3 (11)
It 1o assumed thet in the anodic dlrectlan, gtep 1I 13 faster
than etep I, and hence, reaction (9) is-governed by reactlion
(8), It followa that:

vy =V (i}
~ On the other hand, astep II 15 agsumed to be slower than step

I in the cathodle dirvection. Thus, reaction (8) ls governed

by reaction (9), and accordingly:

vi vO ) (i)
Substituting V{ by VE (ef, condition 1i), or V, by vl (cf,
condition 1}, equation (11) seduces to:

Fa
Vp~Vp~-V3=0 (12)
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It is important to mention thzt if reaction
{9) is sufficiently faet in the anodic direction, Fo,OH is
rapidly converted into Fb,0, with the result thet the sur-
face concentration of Fb,0H 1s neglected. On the basia of
a gymmetricel energy barrier, Lthe rate Vl, which represents
the rate of the anode formafion of Pb,0, 1s given by

Vy = i (1-x)JOIT )y exp(sl/2RT) = 8y (2-x) (13}
where kl is the specific recaction rate, 8y is the electro-
chiemical rate coustant, xx is Lthe Tractlon of the surface
covered with Pb,0, (1-x} is the bare fraction of the metal
surface,[OH']d'l' iz the activity of hydroxyl lons in the
outer Helmholtz double layer; andAdp im the potential diff-
ercnce between the elactrode end thig Helmholtz layer. The
rate VE, which represents the rate of cathodic reduction of
P50, ig glven by:

/
vé = I, (x)exp(-opF/2RT) = a'2(x) (143
The rate of the self-oxidation process (reaction 10) is:
Ty = ky(5°) = ay(f) (15)

The steady atate corresponding to & constant coverage, current
and potential, is representcd by equation (12), The self-
oxidetion procesa governg the digeolution of lead under the
condltiunlo)

, }

(a; + 32):> 10 a4 . (18)
from equationa (12} ~ (16), the total surface coverage beccmes:

/

X =8 / faq ¥ 85) ; {17)

Under conditlons when 81 iz much smaller than 8o,
y /
z =8y /6y = ky /I[0H], | exp{adF/RT) (18)

The net enodic current is glven by:

i= 4TV = 4Fk, (:I/Lc,j [oﬂ'] 4.1, exp{2abF/RT) (19)
The tafel line slops sccording to equetion (19) 1s 0.03 V-at
30 9C, in agreement with tl:¢ experimental velues.

Equation (1) setiafies slso the requirement thot
the overpotential is indevendent of the 21'mli concentration,
Thig is revealed by subatilbuiiny [011 Y5, vy [on‘]-exp(fwm
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(where [OH™ ] 15 the OH  concentration in the bulk of molut-
ion), endafpdy (mt ? t), (where;x#is the reveraible
potential in the given solution). Chus:

1 = x[or | Pexp(2[B/RD)em 28, + 7 ~ [IW/ED)

and hence,
= const. + (RT/2F)Ini - (RT/F)In[OH"] ~af,

Since Aa’} = EB - (RT/F)ln[OH ], it is clear that at a consltan'b
curront density , ? = constant.
The abaence of (’from equation (21) accounts also for tha
fact thet additlon of neutral salte brings about no effect °*
on the overpotentlal.

Derivation of the rate equation on the bamis that
the subkoxlde is oxldised anodieally (remction 6), leads to the
expresgaion: .

7 = const. + (RT/2F)Ini - (1.5RT/F)in[OH7) -8, -

This relationship requires that additlen of excess nsutral sal
( which causes {'to approach zero), tha overpotential decreease
30 oV for ten-fold inerease of the alkali concentratlon, Ex-
periment showed tbet » remained practleally conatant in 0.1
and 0.3 I ¥aOH containing excess neutral salts (cf. Table 1),
Thia result supports the aelf-oxidation mechanlam,

3.__Heat of activation: -

The heat of activation, aHT of the anode reaectior
at the reverslble potentlel can be evaluated fram the effect
of temperature on the exchange current; ‘the expresaion being:

dlogi,/alr™ty = —alf2.303R (z
The overpotentlal vwag, therefore, measured at 20, 30, 40 and
50 °C 1In 0,5, 5 and 10 N solutions, PFig. (4) showa the Tafel
iines at different temperatures for the 10 ¥ solution, The
“values of logia for the different solutions are plotted
againgt 1/7 in Plg. (5). It is obvious that the exchenge
eurrent is almosat unaffected with temperature; this means that
the heat of activation is equai to zero. This resvlt can be
understeod in the light of tLe theory of absolute reaction



CHEE -

reates, which showa that the parameter that determines the
reaction rate is the frse energy of activatim1¢d: and not
AHY Sincesd”= aH™~ Ta3) the value ofaH’ and consequently,
the temperature effect on i, dﬂpends on the value of aS,
In the case under cans;deratlon a5 is evidently negative,
and its numerical vaelue iz such that TaS” compensates for
ACy 1.8., QG'= —TdS: and ncuor:liuglyb}{'z 0. It 1s reapon-
ble that the formation of thz activated complex (Pby0),
irom two Fbg,0 entitiea ig agcompanled by decreage in the
order of the system, and hence, a8’ is negative, Table (2),

4, Paggivlity of lead:

¥len the current density ls such that the rate
of formatlon of plumbous oxide exceeds the rate of 1fs chem-
ical disgolution, the potentlal vmeg found to rise yapldly,
phowing a tendency towards pesaivity. The ourrent density at.
vwhich pdsogivity occured, inecreazed as the conceniration of the
alkali hydroxlde was inereased.

SUMMARY 2

e e

The potential of the lead snode vas meagpured &89
a function of ecurrent demalty in C.1l - 10 N HeQH aoclutions at
20 - 5C °C.

Phe overpotential is independent of pH in pure
golutions &5 well es in solutlons conteining oxcess nmeutral
gelts, From the electron mumber value ,(4), 1t mas suggested
thet the surface lead atoms exist as diatomic molecules. 4
suboxide (Fo,0) 1is first formed, which undergoes self-oxldat-
ion to PbO. Thig latter step governs the overall reaction
rate., The effect of temperature was also invastlgated. The
exchange current is almast unaffected with temperature- thls
means thet the heat of activation is equal to zero, .
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Table 2

Effect of tempeiraturs on tha exchenge current for lead anades sn
dlfferent HaOH solutiona.

e

e L e pep—p——,

Tenperature : Log. io i) S*

t 0.5 1 S 5n 100N
20 -3.8 -3.95 ~4,10 ~0,0/40
30 =3 ~3.90 -4,125  -0,0/36
40 -3.75 ~3.90 ) -4,14 ~0.0/32

50 =3.75 -3.85 ~4,14 -0,0/28
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INTERACTION BETWEEN SOME HIGHER PLANTS AND

AZOTC3ACTSR  GHHOCCOOCUY

Zeinab Y.M.,Abo Bakr and Fatma A. Helemish
Botany Dep., Women's College, Ain Shams University,
Cairo, Egypt-

Abstract

The interaction between four higher plants and Azotobacter
chroococcum was studied In soil extract solution under sterile condi-
tions. Cell counts of the test organism increased in the solution
and on the rhizoplane. Incoulation with bacteria increased the dry
weight of the test plants and their fength. In addition LIP_I increased
the nitrogen content of these plants and that of soil extract solutions.
The extent of nitrogen fixation depends on the plant type.

Introduction .

The benelicial effects of Azotgbacter chroococcum an plant

growth in soil of law fertility are well documented since long time
ago (Mishustin and MNaumova 1962; Jackson gt al., 1964} Rovira
1965 and Denarié and Blacheré (966}, Recent wark by several authors
{Monib et al, 1979; Mahmoud et al. 1984 Kumar et al. 1934 and
Barbash and Lozhikina 1985) have shown the beneficial effects

of associative symbiosis between Azotobacter and certain higher

plants.

Some authors assumed that bacteria utilize root exudates
and provide the plants with nitrogenous compounds they secrete
during N,-fixation. However, Clark {1969) showed that different

sugars, organic acids and amino acids were detected in root secréetion
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ov various plants. The role of c;\rganic -mdtter in-the interaction
of higher plants and rﬁicroo:’;g_anisms”i'n artificial ecosystem was
studied by Golovko et al. (1984} who found that root exudates of
cabbage and stubble root remains produce an increased in the quantity
of .certain microbial groups and theéy alsc found that perlité cultiva-
tioh results in the accumulation of amino acids (64.1-120° mg per

100 g of dry perlite).

Brown (1982) thouth that the beneficial effects result from
absorption by the plant roots of growth regulator substances produced
in the bacterial culture used as inoculum, and from production
of s-uch substances in rhizosphere rather than from nitrogen fixation

by the bacteria in the soil.

The present work was carried- out to test the ability of a

strain of Azotobacter chroococcum to colonize on the root system

of some higher plants (wheat, barley, lupine and fenugreek) grown
in soil extract solution under sterile conditions. The efiect of inter -
action between ﬁlarﬁs and the test organism was evaluated by record-
ing the change in dry weight of plants, length and nitrogen coﬁtent

as well as nitrogént content in soil extract solution.

Ma_terial and Methods

Barley, wheat, lupine and fenugreek were grown in soil

extract culture to examine their response to inoculation -with

i



Azotobacter. For each type of plant, seeds were chosen similar

in size and weight and surface sterilized with'95% alcohol and 5.13:%gCi.
solution (Rovira 1956). Seeds were then placed in petridish on sterile
cotton wool, impregnated with distilled water and kept ar 2°°C
till root emergence. Soil extract solution was distributed zfter
sterilization in conical flasks (100 m] capacity) at the rate of 3¢
ml, plugged with cotton wool and resterilized. A batch of conica.
i1asks was prepared for each type of seed, two thirds of which were
inoculated with 1 ml of Azotobacter suspension of known cell density,
prepared by growing the organism on nitrogen-deficient agar plates jo-
5 days at 30°C, then suspended in sterile distilled water and the
one-third was left without inoculation as a control. Three seedlings
aseptically placed on sterile thin cloth and tightly wrapped with

threads and fine holes in the centre to permit downward movement

of the root. Another set of conical flasks, inoculated with Azotobacter

but without plants, was used as a second control. Conical flasks

were kept in a room; exposed to day light after wrapping the bottom

with paper to protect the rocts from light.

Examinatiorn were carried out at weekl. intervals. For each

type_‘ of plant, three of the inoculated conical flasks as well as

three of the - uninoculated ones were taken at random” to estlmate

'pla.nt length dry weighi and nitrogen content .of plants and soil

extract solution. Bacteriological analysis was made on some other

o —r .

three conjcal flasks. Soil extract solution was mzuc up 1o the
orzgmal volume with dlS‘tllled water before analysis. Controi conical

flasks were treated similarly.
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Bacteriological and chemical analysis. For the determination

of Azotobacter viable counts on the rhizopiane, 50 ml of sterile
water and glass beads were added te the bottle containing the
roots, while in sclution, glass beads were placed in the original
cultures. After mechanical shaking for 3 min. lo-fold dilutions
were prepared and five tubes of niwogen-deficient agar medium
were inoculated from each dilution each tube was poured in petridish

and incubated at 30°C for 15 days, then counted.

For chemical-analysis, plants were dried at 100°C to constant
weight and pulverised. Total! nitrogen in plants as well as in soil
extract soluticn was determined using the kjeldabl methad (Jackson

195 8).

Results

Effect of bacterization on plant growth

The effect of inoculating plants with Azotcbacter was assessed
by the determination of plant length and dry weight, nitrogen content
of plant and soil extract solution. The favourable effect of bacteriza-
tion was noticed after two weeks where inoculated plants were
heavier and longer than uninoculated ones, but the respo-nse to
bacterization varied from one plant to another (Tables !, 2 and
3). At the end of the experiment, the percentage increase resulting
from inoculation was varied from 16.00 to 25.68 for dry weight
of shoot, from 1250 to 33.33 for dry weight of réot and from [6.28

to 20.38 for height of shoot of the tested plants (Table #). The
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effect of incculation is alse indicated by the increase in nitrogen
content in piant tissue and in soil extract solution. Big amounts
of nitrogen were found due to the interaction between plants and
Azotobacter but type of plant plays an important role in that
respect, barley and wheat gave higher amounts, while lupine and
fenugreek gave lesser amounts during the five weeks of experiment.
At the same time soil extiract, solution was found to centain big
amount of nitrogen which had fixed by the bacteria. Tt was found
higher in barley and wheat soil. extract solution and lower in lupine
and fenugreek (Table 5). 1t is evident that no significant changes
in nitrogen were noticed in system devoid of Azotcbacter, indicating
that no nitrogenous compounds e.g. NH, were introduced in the
system during the period of the experiment. As a result of the
association between the tested plants and the Nz-ﬁxer microorganisms

all systems invariably showed positive results.

Effect of plant type on the development of Azotobacter.

It is clear from {Table §) that all root system harboured
population of Azotobacter within the first weck ranging from 1o
- 2.9x l[)l‘l /robt.- Changing in microbial density thereafter depended
on the plant type. In case of barley and wheat progressfve
increase was noticed at the end of the experiment while in case
of lupine and fenugreek slight Increase was noticed. Counts of

graminaous plants were ranging from 4.6 - 6.2 x lnq;‘root, while

of leguminous plants, countswere ranging from 3.0 - 3.9 x loq/root.
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Regarding the changing in bacterial counts of soil extract solution,
it is clear that Azotobacter could survive for relatively long periods
in sofl extract solution lacking carbon source since the change
in counts in the control was remain more or less constant, no change
in nitrogen content of soil extract was recorded.  Azotobacter
counts tanging from 2.0 - 3.9 x 104;’flask within the first week
for the tested plants reaching from 5.9 - 6.1 x l{)qf flask for grami-
naous plants and from 4.6 - 5.9 x lou /flask for !eguminou_s plants
at the end of the experiment. Since the product of root exudates
are not identical for different plants, the effect on the propagation
of Azotobacter is vary according to the piant involved. “Ifheat
followed by barley seemed to be the most favourable plant in that
respect. Fenugreek and lupine followed wheat and barley. ﬁacfer.ial
count of graminaous plants increased 10-12 fold in whole system,
while leguminous piants increased 8-9 fold at the end of the experi-
ment comparable to the imitial bacterial count at the begining

of the experiment.

Discussion

The beneficial asseciation between higher plants and Azotobacter
has been extensively studied from different points of view. This
relationship which could not be regarded as symbiosis is still obscure
in its nature. Since many years ago several authors had suggested
that Azotobacter probably influene the development of plants by

producing growth regulating substance (Burger and Bukatsch 1958;
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Brakel and Hilger 1965; Yancura and Macura 1360; _B‘urlirigham 19_'64;
Hennquin and Blacheré 1966 and Brown and Barl_i-ngham 1968). White
others have reported that beneficial effects are due {0 root secre-
tion (Clark 196¢9). Moreover Berestetskii and Kravchenko (1980}
showed that volatile organic compound which found in germinating
wheat, corn, pea and lupine seeds were used as energy. source for

soil microorganisms.

For rhizobacteria to exert physiological effects on plant growth
the bacteria must first effectively colonize the root surface, Douglas
et al (1985). It was found in this investigation that all root systems
harboured population of Aotobacter witin the first week, while
microbialdensities changed thereafter depending on the plant type
It was higher in presence of wheat and barley and lower in presence
of lupine and fenugreek. The results reported herein were in full
agreement with those obtained by Monib et al (1579} who found
that microbial propagation depended on the type of plant being
much higher in presence of wheat, followed by barley, maize, broad
bean and cotton, while in presence of fenugreek and lentil lower

rates of muitiplication were recorded.

Mic_robial propagatioﬂdepends not only on the type of plant
but alse on the .variety of the same plant however kumar et al.
) (1984) found that the rhizosphere of cotton variety H1% harboured
significantly higher. populanon of bacteria, actinomycetes, iungl
and Azotobacter than varie_ty_P 5—1.0- Contrary, Mahmoud et al.

© {198%) noticed  that total microbial flora of tomato and common
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bean plants decreased slightly during the growth season in soil ard
rhizesphere. The R/S ratio were positive depending on plant species
and ages. There was destinct relation between stages of plant develop-
ment and the densities.oi total microbial flora. Densities of AZotobacter

seemed to be contsiant in their low count in ithe rhizesphere.

Inoculation of plants with bacteria increased their dry weight
length and nitrogen content in plants and in soil ex-';ract solution.
However, Monib et al. {1979) found that dry weight of plants increased
by 5-12% and length by 3-18% .in addition to increase ni-trogen content

of plants and nutrient solution.

Recent work by Azcon et al. (1978); Bagyaraj and Menge
(1978) and Carr (198D has shown that if an inoculum of Azotobacter
chroococcum is added with the endophyte, plants grow better than

if inoculated with endophyte only. Azotobacter chrooceccum alone

has been used for many years as a bacterial inoculant to improve
plant growth, but only occasionally yields have been increased signi-
ficantly {Brown 1974). Thus dual inoculation may prove to be more
benificial in soil of low fertility than ino;ulation with either organism
alone (Brown and Carr 1984)., In this respect further situdies were
needed using dual inoculation for increasing soil fertility and crop

yield.
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Dry weight of ahoot (mg) at different perlods ( weeks )} ( mean of

Pable 1:
. three shoots ) .
Plants 1 2 3 4 5 _
A 39 39 42 51 67 !
Barley :
B 46 w 48 55 62 82
) A 28 29 32 45 B7 _
Yheat _
B 48 50 50 54 103
4 SN
: A 437 . 484 521 535 545
Luplne . _ .
B 516 521 530 547 685 !
A 27 'y, 28 42 60 100 |
FPenugreek f
! B 59 61 T4 78 116 ,
A uninoculated with Azotobmofer
B inoculeted with Azotobacter




Table

2 s Dry welght of rout ( mg ) at different perios-
( weeks ) ( mean of three roots ) .

Plunts 1 2 H 3 4 5 K
A 12 _ 19 22 26 32 |
Barley r
B 14 _ 22 24 29 16 _ﬂ
4 11 13 24 J5 AT
Wheat |
B 13 , 15 30 39 5G
A B4 V7 T5 e Ul
Lupine
A Y9 N 1. 17 27
Fermgrecle . -
B 11 1. L 23 36
A uninoculated with aoobolace
R inowuleted with Amofabnete
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_emdwm 3 :+ Height of shoot (em ) at different periods
. ( weeks ) ( mean of three shoots ).
Plants | 1 2 E 5
n _ T
. _w .%r m'mm ! .W-OO m.uuuu \ m-uum m.mo
_ Barley ; !
m B 6.91 7.83 9.27 9.35 9.50
. w A 5,22 ; 5444 5475 6,44 7.00
_ Wheet i . [ .
! 3 m _ -
! _ A 12,33 " © 13.96 15.00 16.77 15.50
Lupine _” . ; _
. B 12.55 v 15.05 15.16 * 16.83 18.66 |
| Az 2. 77 3. 66 { 6. 00 11.66
! Penugreek i .
B 3. 05 3.72 5. TT 8. 50 13.33

A
B

zﬁwdoocwmﬂmm with Azotobacter

inoculated

with Azotobacter




R L

T

el il -l e il Ciaae UYel LUVLlol'UL Ul WA

LLASE S N I Y

gy JF Wl ollUV L,

root and height of shoot { cm ) after five weeks ( mean of three Tesdl ngs

I'lents

Dry #ight of shoot Dry weight of root  Height of shoot
A B % A B A A B %
Barley 67 62 22,30 39 36 12.5 8.20 5,506  15.8
iheat 67 103 18.30 | 47 50 27.6 7.00 8.C0 14.28
Lupine 545 685 25.68 i 85 107 21,5 15.50 16.66 2G. 30
Fenupreek 160 116 16.0U 27 36 33.3 11.66  13.33 14.32
]
A uninoculated with _Azobobacter
B dnoculated wlth Azotobmeter



Tahle

5 : uitrugen coubent of plants and soil extract solution of the

dalllerent pericds

e e tmae % e w — —

In solution . { mg /100 ml )

Monts In mws:wmw.an \.W%T;HW dry weight )
_ o e Tevks . Weeks
1 @ 3 4 5 1 2 3 4 5
" A 1.80 2,30 2.60 2,80 2,90 1.2 1,2 1.3 1.4 1.60

Barley ' . " :

B 1.40 2.30 2.60 3.50 3.70 1.60 5.00 8.40 & 11.00 13.10

A 1.50 .50 2.50 3.10 3.30 3.30 3.40 3.50  3.60 3.60
Wheat L .

B 2.0 3.00 3.40 4,50 4,30 3.4 5440 8.80 ' 11.5 1 14.60

A 6.4 7.6 7.70 5.60  8.90 4.60 ' 4.60 4440 4.20 4.20
Lupine . _

B 7.6 4.4 9.6 9.60 10.6 3.60, 3,60 5,80 6440 7.20

A 1.8U 3.10 4.00 4.40 4,50 1  2.60  2.81 3.70 3.75 . 3.83

Pemipie ' .
B 3.40 3.40 3,50 4440 550 3.5 4.1 4.28 4.92 5.50

A uninoculated

B

inoculated

viith Azotobacter
with Azotobacter
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imotobacter counta in Azotobacter counte dn
" rhizoplane x HO# soll extract solution =x HO»
Plants o YWeeks Weeks

] S
L 2 3 4 5 1 2 3 4 5
Barley 1.y Led 1.4 2.1 4.6 2.0 2.3 - 4.2 5.0 5.9
iiheat 2.4 3.1 3.3 5.3 @.m 3.5 5.0 5.1 5.5 6.1
Tupine 1.9 2.5 2.6 3.4 3.9 3.9 2,0 4.1 4.3 4.6
Femugreei 1.4 1.5 1.7 2.1 3.0 3.0 3.3 4.9 5.7 5.9

Intdal Azotobacter count was 1.5 x HO» in whole system .
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GAMMA RADIATION INDUCED FUNGICIDE-SENSITIVE
MUTANT OF PEANUT RHIZOBIUM STRAINS

F.A. HELEMISH and S. Abd El AAL*
Botany Dep., Women's College, Ain Shams University, Cairo, Egypt.

ABSTRACT

Two fast growing Rhizobium strains of peanut {Arachis hypogea)
A.Y. and 169 were subjected to increasing doses of ¥ -radiation.
Dose response curve and sublethal dose were determined. Effect
of the fungicide (Tilt) on the survival of the most radioresistant
bacterial isolates was alsoexamined.

Results showed that the dose response curve of hoth strains
was of the exponential type and the sublethal dose for 169 strain
was 50 k rad while that for A.Y. strain was 75 k rad.

Interaction of the most radioresistant bacterial isolates and
the fungicide (Tiit} with different doses of 2.5, 5, 7.5, 10, 20, 25
and 30 ppm showed that ‘f-rays induced a fungicide sensitive isolates
mere than the wild type.

INTRODUCTION

Some authors (Jordan, 1952a; Dygdala, 1962, 1963; Russell -~ )

and Jones, 1973; El-Zawahry, 1976; Srivastava et al,, 1980 and Barend
and Henri, 1981) have studied the eifect of radiation on growth
and survival of the bacteria responsible for soil fertility through
symbiotic association, guchgg thasymbiotic nitrogen fixing bacteria

belonging to the genus Rhizobium,

The use of pesticides has become an integral and econcmically
essential part of agriculture. Because of concern about possible
side effects the attention of scil microbiologists has been focused
on the effects of pesticides on non target soil microerganisms such

as Rhizobium.

* Atomic Energy Establishment, Cairo, Egypt.
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Pareek and Shidu (1978) reported that the phenoxy herbicide

2,4-D reduced the growth of R. meliloti, R. trifolii and Rhizobium

sp., Oxygen suptake was stimulated though endogenous respiration

was not affected.

Janos et al., (1979) studied the effect of the urea herbicide
chlorobromuron and its hydro[yfate product, chlorobromaniline, on
R. meliloti and found thal chlorobromuron inhibited growth at a
concentration of 10 mg/L. However chlorobromaniline stimulated

the growth of R. meliloti.

Kao and Wang (1981) studied the interaction between herbicides
and Rhizobium in pure. culture. They found that the fast-growing
type rhizobla were more sensitive than the slow-growing ones in
presence of the same herbicide dosage, however linuron with the

dosage of 50 ppm was decomposed by Rhizobium-leguminosarum

and Rhizobium japonicum (Cowpea strain) individually, and 2,4-D

of 50 ppm was also décomposed' by Rbizobium lupini. Mutants of

R. meliloti, R. phasegli and cowpea rhizobia that were resistant

to the fungicides thiram, phygon and spergon have been isclated
by Odeyemi and Alexander (1977a,b). These fungicide resistant
mutants were able to destroy ;che pesticides and were highiy e_ffective
on their host pants. 5o, these fungicide resistant mutants considered

as better inoculants. than their parental strains when appii’ed to

— _
legume seeds that had been treated with these fungicides.
/{H
_J/



— 215 —

The present investigation aimed at the response of two strains
of Peanut to increasing doses of Y-radiation as well as the eifect
of the fungicide (Tilt) on the survival of the most raioresistant

bacterial isvlates.

MATERIAL AND METHODS

Bacterial strains:. Effective strains were obtained from the Micro-

bipology Research Center, Ministry of Agriculture, Cairo, two strains
were used A.V. and 169. Cultme; were grown and maintained on
yeast extract mannitol medium (YMA) (Allen, 1957) of the following
composition: Mannitel, 10g; Nacl, 0.lg: MgSoq. 7 HZO’ 0.2g; KZH

PO“, 0.5g: yeast extract, 0.5g; CacCl,, 0.1 g, distilled water (000 m].

2!
The pH of the medium was adjusted to 7.2 using NaOH. Fifteen

grams of Difco agar were added when desired.

Irradiation techniques:

Source of Gamma. radiation: The used source of radiation was

cobalt 60 (commercial Gamma cell Atomic Energy of Canada Limited,
Located in the Physics Dehartment of the Egyptian Atomic Energy
Establishment), giving a dose of 15 rads per second at time of experi-

ment.

Irradiation of ﬂle wild type Rhizobium strains A.Y. and 169:

The adopted method was that recommended by Dygdala (1963),

Schwinghamer (1969) and Russell and Jones (£973). The wild strains
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of Rhizgbium A.V and 169 were allowed to grow individually untill
the late log phase on yeast extract mannito! liquid medium. At
the end of the growth period,the cells were hervested by centrifuga-
ﬁon. The harvested cells were then washed with phosphate b'uffer.
at pH 7.0 for threetimes and finaly resuspended in the buffér to
& concentration of 107 - 108 cells/ml. The bacterial suspension

was divided under aseptic cendition into 5 ml afiquots m sterile

- test tubes. Duplicate tubes of thie above bacterial culture were

exposed to increasing doses of ¥ -radiation (lo, 20, 30, 40, 5@, 75

_and- 100 Krad) at room temperature. Contro! culiure ‘tubes {of

non irradiated culture) were Kkept at room temperature. Viable -

count for each of the irradiated and the control cultures were

determined by the dilution plate (pour agar plate). method on yeast
extract mannitol ggar me;:li_um. Incubation of the agar piates continued.
for one week at 28°C before they were counted. Dose respanse
curve was constructed by plotting log N/No V5: the irradiation
dose where No and N were the Intial and final viable count for _

each irradiation dose. -

Isolation of the most radioresistant bacterial isolates:

Bacteria at the sublethal - dose were subcultured three times

on petridish containing yeast extract mannitol agar medium.

Effect of the fungicide (Tilt) on the survival of the most radioresis-

tant bacterjal isolates:

e .
L . le » L
/ The effect of the fungicide tilt on the suevival

of the most radioresistant bacterial isolate of the wild type A.V

—— j—

and 169 strains was investigated. Bacteria were incoulated s.ep'arately-
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in. yeast extract mannitol broth medium supplemented with tilt
at concentrations of 2.5, 5, 7.5, {0, 15, 20, 25 and 30'pp1_"n of active
Ing;edient p;r ml medium. Cultures were prepared in 166 ml conical
flask containing 50 mi of medium incoulated with 0.2el of a cilture
of the bat_:tervi.a (about 10° celts/ml) in yeast mannitol liquid medium

and incubated at 28°C on a rotary. shaker. Viability of the bacteria

was monitored by plating on yeast extract-mannitol-agar.

Pesticide-
One comercially available pesticide was used in this investiga-

tion.

The fungicide (Tilt); a product of (GIBA-GEIGY) Switzerland.
The active ingredient is [-[2-(2,% dichloropheyl}-#propyl-1,3-dioxo-

lan-2-yl methyl}-1H-1,2,4 triazole.

It is available as an ernulsifiable concentrate wi;h 25% active.

ingredient, and 0.25% recommended field application (Hussain, 1985).

RESULTS

Response of Rhizobium of Peanut A.Y. and 169 strains t6 increasing

doses of ¥-radiation.

This: experment was conducted to .l:ﬁeasure the,..re;fsmncre.bf
Rhizobium of Peang strains to the following doses of ¥-radiations
10, 20, 30, 40, 50, 75 and 100 K rad. The number of viable cells .
aftér irradiation was taken as criterion for 'resistance as coﬁpa-ed _

with ron irradiated control.
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Fig. (1) and Table (1) show the effect of different doses of ¥ -radiation
on the number of viable cells of the wild type of Rhizobium of
Peanut 169 strain. These results suggested that this Rhizobium strain

was highly sensitive to ¥Y-radiation. Dose response curve is
of the exponential type as the viable count decressed with the increase
of Y-radiation. Vaible count begins with 1.3 x [0® and ends with
1.3 x 103 at non irradiated control and dose of 50 k rad respectively.
No growth was recorded at 75 k rad. A dose of 50 k rad was estima-
ted as the sublethal dose. It was found that a dose of 50 k rad

reduced the number of survival cells by 5 log cycle.

Fig. (2) and Tabie (2) show the effects of different doses of
gamma radiation on the number of viable cells of the wild type
of Rhizobium of Peanut A.Y. strain. The results suggested that
this Rbizobium strain was less sensitive to 7 -radiation. Dose res-
ponse. curve is of the exponential type I;_ecause the viabie count
decreased with the increase of “¢ -radiation. Nen irradiated control
begins with 6.9 x 1o? and reaches 3.1 x 102 at the dose of 75 krad.
No growth was recorded at the dose of 100 k rad. A dose of 75 k

rad was estimated as the sublethal dose and it reduced the viable

count by 6 log cycle.

Effect of the fungicide {Tiit) on the survival of the most radio-

resistant bacterial isolates of A.V. and 169 strains and their wild

Additlon of the fungicide (Tilt) at different concentrations

varylifg from 2.5 to 30 ppm to the yeast extract mannitol broth
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together with the most radioresistant bacterial isolate and its parent
(Table 3} during the log phase results in an increase in viable count
of the wild type of strain 169. Survival percentage increased pradually
from 2.5 to 20 ppm then decreased at 25 and 30 ppm. Highest sur-
vivars recorded at 20 ppm. Survival percentage.of the. most radio-
resistant isolate increased at the l!ower doses of fungicide, while
it decreased at the higher dosage. Highest survivors recorded at

7.5 ppm then it decreased gradually after that (Table 3).

Table (4] shows that survival of Rhizobium of Peanut. A.V.
in yeast extract mannitol medium supplemented with different

doses of the fungicide (Tilt)-increased with the increase of the

L

fungicide concentration from 2.5 to 7.5 ppm then decreased from
10 to 30 ppm. Highest survivars recored at 7.5 ppm. It was found
that at this concentrations of the fungicide, the survivors increase
4-fold over that of the control. Survivors of the most radioresistant
isolate increased gradually at the lower fungicide concentration
from 2.5 to 7.5 then it decreased in presence of 7.5 to 30 ppm.

Highest survivors recorded at 7.5 ppm.

It is clearly shown that the most radioresistant bacterial isolate
either from 169 strain or from A.V. strain produced fungicide sensi-

tive mutants while the wild type produced fungicide resistant mutants.
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DISCUS3ION

Many leguminous plants have been infected by certain fungi

articulary Peanut {Arachis hypopea).

Aspergillus flavus, the common soil fungus may infest products

uch as Groundnut and dried foods and produced a toxin called afla-

oxin known to induce diseases to man and animals (Wogan 1965).

The purpose of this investigation was to manifest the effect
f gamma radiation and the fungicide "Tit" on the survival of the
Jeaput (Groundnut) Rhizobium strains for finding a fungi-cide resis-
tan~e mutant used as an inoctlant of Groundnut seeds as for the

protection from Aspergillus flavus and other filamentous soil fungi.

Rhizobium strain 169 was foundmore sensitive to gamma radia-
tion as the viable count was decreased with the increase of gamma
radiation doses, thus it exihibited a simple exponential response
curve with most radicresistant bacterial isclate at 50 k rad dose
{(Table 1). El-Zawahry (1976) found that radioresistant strains could

be developed if the wild type -of Rhizobium leguminosarum_strain

is subjected to different doses of gamma rays.

Rhizobium strain A.V. was found less sensitive to gamma radia-
tion and it exihibited a simple expopential dose response curve
with most radioresistant isolate at 75 k radr(Table 2). Barend and

™

Henri (1981} studied the effect of gamma rays on the growth and
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survival of Peanut Rhizgbium strain in peat culture and they found
that the Rhizobium strain is not sensitive to gamma rays and it

is not affected byincreasing the dose from 25 to 50 KQY.

As "Tilt" is a fungicide of many agriculture plants, it would
be useful to have resistant strains to be used as inoculants. Tiit
induced a fungicide cesistant mutam with the wild type of Rhizobium
strains and 20 ppm fungicidal ‘concentration induced survival increase
3-fold over that of control (Tabie 3) in 169 strain while 7.5 ppm
fungicidal concentration induced survival increase 4fold in A.V.

strain (Table &).

The fact that pesticides inhibited and/or stimulated Rhizobium
strains, many authors have suggested that it might be due to a
lack of energy for cell synthesis because the pes;ticides acts as
an uncoupling agent of oxidative phosphaorylation (Pareek and Shidu
1978). While Odeyemi and Alexander (1977a,b} and Kao and wang
(1981) have suggested that the fungicide resistant mutants were

able to destroy the pesticide.

The most radioresistant ijsolate did not induced a fungicide
resistant muiants as all the fungicidal concentrations induced survival
decrease in viable count of cells, survivals decreased

with the increase of fungicidal concentrations (Tables
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'3 and .%). Since the most radicresistant isolate of 169 strain
was achieved at 350 K rad and the most radioresistant Isolate of
A.¥. strain was achleved at 75 K rad; survivors of (69 strain were
more than those of strain A.V., they were 88% and 48% at the
same level of fungicidal concentration {7.5 ppm) respectively [Tables
1"3 and r 4).Golebiowska et al,, (i967) reported that Rhizobium strains
showed different sensitivities to the fungicide thiuram. They also
reported that subculiurisg barteria 4n medla containing thivram
dld not increase the f-ac‘lor of thiuram resistant mutants in most
Rhizobium strains. However the frequency of bacteria .resistant
to thiuram was increased among survivors of U.V, irradiation Indicating
that resistance could be induced by mutation. Ruiz-Sainz et al.
{1984) studied the effect of the fungicide captafol on the survival

and symbiotic properties of Rhizablum trifolii aﬁd they found that

captafol resistant mutants +  : lost the smallest plasmld responsible
for nodulatin and nitrogen fixation, hence it Is not necessary that
a fungicide resistant mutants form good nodulation and nitrogen
fixation. Curleyl and Burton (I1973) have made a simillar suggestion
in a reporc by which they found that although captan was fess

toxic for Rhizobium jeponicum than PCNB {pentachloranitrobenzene)

the former was more Inhibitery te nodulation when they were

used as seed protectants for inoculated soybean.

If comparing the effect of certain chemicals and the effect

of radiation on Rhizobium survival and activity, Khare et al, (1982)
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found that mutagency by radiation was more pronounced than che-

mical mutagency in Cicer arietnum Rhizobjum strains. The mutant

produced differestirom their parents in that the mutant colony size
was bigger and gelatinase activity was higher, the number of

noduies and its size were also higher.

Many studies have been done on the effect of pesticides on
Rbhizobjum in which the measurment of tha viability of a culture
after a pesticide treatment has been the main method used tlu
determine whether the assayed pesticides were harmiul for Rhizobium
or not {Ruiz-Sainz et al., {984). Further work is needed to .determine

the effect of the fungicides on the survival and symbiotic properties

of the Rhizobium strains.
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Table (2) : Effect of different doses-.of Gemma radiation on the survival
of Rhizobigm of Peanut { Arachier hypogea ) A.V strain

Irradiation Number of Log number of Log surviving fmaction
dose { Krad ) gurviving cells mﬁH.d.._.i.um cells ( log %@.v -
Control 6.9155 x 10° 8.639 . 0

10 6.3480 x 107 7.802 - 1.037

20 4.4016 x 108 6.643 - 2.196

_ 30 2.5259 x 10° 5. 402 - 3437
& 40 2.689 x 10 4 4.422 - 4.420
i 50 3.1155 x 10° 3.493 - 5.346
73 3,1020 x 10° 2.491 - 6.34B

100 No growth . - -
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Table (3) : Burvival of Rhizoblvm of peanut 169 strain in yeast extract mamnitol

medium supplemented with different oouomuﬁﬂmwuonm of the fungicide t11%.

Conc. of fungleide 114 type Moat radisregistant isolate

- 231 —

( ppm ) ~Viable coumt_ g Survival Viable count “Survival
(Cells/ ml )z 10 (%) { Cells/ ml) x 10 (%)
Gontrol 1.0635 100 0.8050 100
2.5 0.5140 48.33 o 0.4636 57.59
5 0.8281 77.86 0.6173 76.68
7.5 1.1708 110.08 0.7156 28.89
10 1.4277° 134.24 0.6752 63,87
15 1.8764 . 176.43 0.5762 7L..57
20 2.8433 267.35 0.4852 60.27
25 _ 2.0688 194.52 0.3312 41.14

30 1.7188 161.61 0.2900 36,02
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Botany Department, Faculty of Jirle

.Introduction
Dimethylformamide (DUF), dimethylacetamide (DIAC) 2nd
dimethylsulphoxide (DHSO) ere used as common- solvents for indus-
trial organic chemicals.such as polymers and dfé stuffa. Théy are
extiremely powerful selvents; LU5C being the most powerful. They
are aprotic solvents teing capable also of certain kinds of chelatinn

They are iotaly miescible with water; DGO being een hygroscopic.

“oreover, thsy are fat soluble,

The aim of this investigation was to study the mitotic effect

of Dli*, L"il and LI'S0O on root tips of Allium cepe 48 ateet piant .

mierial ané ethgcs

41liunm cepa bulbs were grown in tap water, in ine dari ani 2z

r om temperature. When the rovts were 2-3 cm in lenghh; WATET Wil

. replaced by the experimental soluticps.

- 235 -
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The ¢different conecentrations used from LI'F, ané D°'SO
were 1,3,5 and 7 ™. The time of treatment wnsz 3 hourse., Aifter
2ach treatment, the roots were cut, fixed in carnoy's fixative
{I : 3 acetic-alecohel) for 2¢ hours, then stored in 707 alcohol

under refrigeration.
Observatione were made from leuro-haszic Tuchsin stained
slides.

Mitotic .1index was calculated =28 the average number of
dividing cells from 1C &iffe¢rsrt root tips, for each treatment

-

¢ ,070 celle were counted.

Regults and Disusalon

The three chemirals uged havé n mild effect on mitosis of
411ium cepa, the inhlbition of mitotic index wms cobvious in the
higher concentrations '{Table I). They elsc affected the mitotic

" Prnesszes. Aslipht increase in the number of prophases was noted
in I ard 5%HﬁfKC}-While glizht increase in metaphnses wasa
obgerved in 3 and 5% DiSQ. It is also appeRrent from Table T thet
the number of ana-telophases was higher than the other phases in

I ené 2% DLF and 7% DiESO.

The percentage of aberrant cells was proportional te the

concentration of the chemleals {Tablr 2).



— 237 —

logt of the abnormalities scored were in the metaphase
stage, Tadle 2. This heans that the three chemicals used act
a8 stathmokinetic agents. Accumuiation of prophases and
metaphases may refer to a delay in the spindle formation end not

to the blocking of mitosis at metaphasge.

Phe presence of multipolar spindles indicate that_the

chemicals used were mero-stathmokinetic agents.

The most dominant sbmormality is the disturbed .type(Tablel).
Disturbed prophages (Fig I) were obeerved in nearly ail treatments
but in small peecentages. Fig 2 showsprophase'metaphase which is a
glgn of Etathmokinésﬁs. This abnormality was dominant in 5% DiAC.
While fiés 3,4,5 show different forms of disturbed metaphases.
'Figs 6 show a somatic reduction of chromcsomes, in which the
metephase chromosomes were sepereted into two unqual.ércups.
Dieturbed ana—télophases end multi-polar spindles (Fi-s7,B and 9)

were also observed.

Agents such as acetone (Kaharity I9:6), folidol (Ravindran
TI97I), Sevin (Amer et al IS97I) and Rogar (Amer and Parahl974)

were aslso known to produce disturbed mets and z2na-telophAases.
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Polyploidy (Fig. I0) was noted in T ané 3% DIAC only and
== g (Table 3}. Bnnis et al . (IS48) atributed polyploidy to

the impairment of the sction of the spindle.

Surpassing chromosomes (Fig; I1}, Taggirg chromodomes
(?ig. 12), aﬁaghase bridges (Pig. I13), c-metsphase (Fig; I4)
apd c-araphase (Fig. 15) were iess dominent_abnormalitiéa.
¥icronucleated (Fig., I7) anc binucleafa of inférphaée cells

(Fig. 18) were alsa observed in emall percenteges,

Super coniraciion of metaphase chromoscmes (Fig. 6 and I6)
i3 an abnormalisy observed after treatment with the three
n'.nicale. This sbnormality wais also seen by Reib (I975) after

treating _Alljwr Cepa roots with the mycotoxin diecetoxyseirpenc
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SUNFARY
The effect of dimethylformsmide, dimethylecetamide and

limethylaulphoxide on root mitosia of Allium Cepa wag studied.

The three chemlcals had amild effect on the mitotle Index.

'hey aloo 27lgcted the mltotic phases. Thelr effect was on the

i7in?le. The cbserved abnarmalities were : disturbed metaph=zeses aus -

and ane-telophases, lagging chro~crome, bridges, c—metaphase,
r=anaphase end polypldidy. Super contracted chromoscmes were

sninent after treatment wilth the chemicPlB used.
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Fig I abnormel prophase (3% DMKF)
Fig 2 prophese metaphase (5% DK A C)
Fig 3,4 and 5 Disturbed metéphase (37 ﬁMSO nad DMAC)
Fig 6 Somatic reduciton - ' (5 and 72D M F)
_Fig 7,8 and 9 multipolar spindles (5 end 7% D U F)

Fig IO polyploid metaphase (3 D u ac)
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12 Lagging chromosome and bridge 58 DMF
13 Multibridged anaphase., SYDMS O
.. 14 ¢-petaphase - "l ¥ DPMSO
" 15 g-anaphase A 33 DMF
16 Contracted metphase chrompsomes _ ‘ (3% D M 5)
17 Micro-nuclei, ' . (13 DM B)

18 Binucleate cell (5 DMF)
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Mitotic index and percentage of mitotle phases in

L treated ,r“_.HHca"_ﬂnnm. roots
Y B s
-{Total Ne Prophase: Metaphass Ana-telophase
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. Uu_.d ..anH Ne % o I I~ SR m 1| /00
: { & o m onooxEla
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7 420 206 " 49.04 1161 l40. uumuu 42

pusol e g

18 | 680 280 - 41,17 11.17 234 34.41 68

3% 604 208 3443 27.81 228 37.74 60.4
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7% 430 184 42,79 16.27w | o0 176 «— | 463930 T 43
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Tatal .bmn.no:&n.wo ol “onormalities and ﬂmw,omnﬁmmm

Table ?

of atmormalities in each phase

. (] of wm of “ Pirophage ' ietnphace Ana-teldphase _ !
Agents _ abn. 8bN. Y opmT wbAe ¥ W0 &bm AR, ¥ B0 abn.] abn. 7
cells cells Io.mw:.uw cells calls cella gells celln )
1 ] -
Comirol . 20 3,07 ‘_ . |
DT __
12 52 9.12 - - 36 73.07 T4 . pE.eD
s34 ; 76 13.51 ICa I4.28 20 57.14 20 "CB.57
52 ' 186  32.06 4 2,15 90 28,38 ©o8? 49,46
7% 192 | 39.18 18 9.37 100 52.06 T4 3B.%54
D. AC _
17 72 L I2.76 8 II.II ¥4 £3.68 16 £5
34 66 15.2 2 3.03 2 8.7 1z Ta.IR
5 o 118 27.63 52 44 .06 62 52.54 4 338
7% 106 25.23 18 16.96 56 54471 % 30 pe.30
DuS0 . SN ) / .
T ¢ an 6.47 - - 2t H3.f 16 3f M\_
3% 84 T14.23 12 I3.95 & £0.15 L PE h. -5 Lm_ _
5 % Be. It .61 20 23.25 3t 4c.78 .mmm NEE= Y5
79 120 27.90 ‘6 5.0 50 AT EG co | [ s b

e T

=
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Parcentages of the different

abnormalities in treated

hllium cepa rooks

Agents Dist. Lag. Brid. C.m, c. anap Polyploldy
DMF

1% 26,92 19.23 11,53 42.3 - -

3% 88.57 2.85 - - 8.57 : -

5% 87.09 7.52 1.07 - 4.3 -

TR 82,29 9,34 - - 8.33 -
DMAC

1% 83.33 - - 5.55 - 11.11

3% 86.11 2.7 - - - 2.7

5% 98.36 l.69 - - - -

7™ 92.45 7.5 - - - -
DMS O !

1% 68,18 9.09 9.09 13.63 - - -

3% 81.39 4,65 2.32 il.62 - -

5% 81.39 6,97 11.62 - - -

Th 78.33 13.33 8.33 - = -
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" EPFECT CF GROWPH MEDTUM ON LLVELS OF
FATTY ACIDS It SOWE YEASTS

Wohamed I.H, idahmoud, Henresnan T, B mOkaden and
" Zeinab H. Khalralla.

Department -of Botany, Women's College Ain Shams
* Univeraity, Helipolis, Cairo,

Seecheromycss cerevisine and the osmotolerant. yeasts 3,

- rouxii aend Qgpggyom[céﬂ hansenii were werobicelly
and encerobicelly grown in presence of incTensing
concentrations of sodium chloride from ﬁerb to 15%
(w/v), Levels of both saturated and unsetureted
fatty seids in the yéast cells wafe egtimafe&rusing
gas liguid chromatography, Palmitic end S'tear;tb
acid constitated the major cohponent of satureted’
AEt1} scids in the thres test orgnnisms: however,_
palw1toleic, olelc and eluidic wers the major comp-

onpnts of unpaturated fatty eclds.

lio linear correlation waa found between le#els
of sodium chloride in the culture medium and layels
of either saturated or unspturated acida dn the yeast

Célls. Levels of totsl unsaturated fajty ‘mcids were

higher in aevcbically grown cells of S.rouxii end

- 247 —
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. in -
D. hengenii than:those grovrn enserobically, although

their levels were indifferent in S,cerevipise, Also,
levels of tolal satirnied feity eciés in S._rouxil
were lower ther their levels in both D. hansenii ang

8, cerevisise, However, levels of unsaturnted feity
acids in S, rouxii were higher then those of D.bansenii
or §, cergvisige. |

INTRODUCTION

The lipid composition of yeests is very respon-
give to changes in the chemical end physicgl propertie:
of the enviromment. White end ¥Werkmen {1948) reported

- an increase in the lipid conient of Ssccheromyces cere-

yvigipe following the growth in precence of scdiur
chloride, Combs end Plgano (19%68) found that on
increasing the concentration of sodium chloride from
zero to 10%, the lipid centent as well as levels of
the unssturated pelmitoleic fatty acid in Candidp
glbicena increased. Mahmoud et gl (1981) found that
levels of both total lipids and“fhospholipids in

5. rouxii, Déberyomyces hensenii end S, gerevigime
h dectensed vith the incremse of sodium

chioride conceatration,
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The aim of the prement atudy was to ahow thes effect
of scdium chlpride on the levels of both saturated and
unsatuarated fetty aclde in the psmotolerant yeanis
5. rouxii and D, hansenil in comparison with thoese of

8. cerevinine,

EATERTALS AND METHODS

Tant Orzanisms
Bacceromyces rouxil wes isslaeted from a aanple of

dried Exyptian dates, while Dsbaryomycess hansenil was
imolated from & sample of an Egyptlan cheese brins commonly

called (Meah), Both organiszs were imoleted and identified

by Mahmoud {1978). S. gerevisime, however, was laclated fLrom
a pample of commercial compressed yeast, a local product of

the Exyptian " Staroh Productis and Yesst Co.".

Growth Medinm
The tast organisms wers grown lu 100 ml fnctianu of -
a med:l.u.m containing tha desired conceniration of Apdlum

chlorids, and dispensed in 250 m1 cipacity Erlenmeyar ﬂuku.

Tha glucoms-yeast oxtn.c‘t broth aedium of I::'I.btrea and H.i.ndltill

{1974) wam used -rith sllght modifications, It has ‘the rollowins

cozpesition (_g: %) 0.5_peptona;_~0.3 yesst axtruct, 1.0 glucoss,

0.2 ERyF0, sad 0.05 Mg90,7.H,0. (initial pi 6.5).
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Sodium chleride wee adéed as grem per cent (w/v).
Hovever, the finel readings of the weter ;ctivity of
he growfh mediun were meesured upsing a Beckmen Eyp-
' roline recorder, model SAT. . Eack measurement vas
teken unfil the recorder vas stable for 30 minutes

to one hour,

Inoculsted flesks were sheken et 30°C uzing a
rotery sheker, TFor anmerobie growth, however eech
flaek eseptically received 10 ml of sterile pereffin
0il, end incubeated (unshakénl at 30°C, The incubation
period veried between 2-15 days for resching the
eerly stetiomery phese of growth,  This depended ugon
the test orgeniss es well as the coacentreiion of

sodium chloride.

Vieghing of cella:

After the proper incubstion period, the yeest
cells werc hervested end washed three times uglng
distilled waier by centrifugeticn at 2400 r,p.m.

Extraction of ILiplds

Free lipide were extracted from the yeast eells
eccording to the method presénted Jy Letters (1968)
with slight rodifications., Yeest cells were digintegrate

by mechamicel sheking with glags beeds, end the broken
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cell preperation was extirecied with neatrsl end

acid solvents es follows: 20 ml poriions of ec? (v/v)
equeous ethencl et 80¢C were added to sawples of broiken
cellp, each corresponding to 100-130 ng dried yeast '
cellg, The suspension wes meintelned et 80°C for

15 minutes, then filtered ithrough wnetmen No. 44 paper.
The exiract together witk otker wo ethanol waeshings
were combirned, and the entioxident (BET) was added at
a finel concentretion of ©,005%. Samples were ithen
gtored et ~ 26°C, The residue sermples ware gl:alren !
vith 50 ml of 55¢ ethenol-ethyl ether (1:1 v/v) for

24 hrs at 3b°C. The solvent phase wes sepereted by
filtretion and added to the ethanol extract, The
residee wes reextracted twice with chloroform, Bound
lipide wera extracted sccording to Letters (1S66) by
gtbjecting the residue from ethanol-etkylether and
chloroform treotments to digestion in gcldic mixture

{ chloroform-methancl-hydrochloric gcid 124:65 : 1
(v/v/v) for 5 hrs. at 50°C . The extract wes then
nevirelized using 2F Ke OH. Tvwo extrections were
done, the first wes with 95% ethancl-ethyletner 157
(v/v), end the second with chléroform. Each extrection
rested for 24 hre, Flpelly, all extrecis wera combined

and the solvents were renmoved in wecuunm. -
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feperation of Neutrel Liplds

The solvent pﬁftifio& gyeten deseribed by Galencs
ond Kapoules (1962} wes sdepted,
The lipiq extrects dissclved in 15 ml of petrolehm ether
were transferred to a seperatory funnel centeining ~
45 ml of both petroleum ether end 95% agueous ethsnol,
ATter sheking and seperation of leyers, the lower loyer
thich conteins the phosphiipids wes transfe;%d to & gecond
funnel, The neutrsl lipids in the firgt funnel were theu
washed twice by sheking with 12 ml portions of 95% a;?cus

ethenel to ensure compiete seperation of phospholipide,

Jtas liguid chromstogrenhy

Anglysia of free fatty mcids was done usinézgas-
Iiquid-chremetography eccording to Lipsky et al (1555)
and Hunter and Roge (1971}, A1l saxples of neutrel
lipids were analyzeé usicg e Perkin—ﬁlmer 910 GLC-type

Fleme lonization detecter efter complete estrificegtion
of fotiy acids, The feity acid-methylesters were sepe-
reted on 10% diethylglyeol edirete {BEGA) supported on
35-8C mesh chromosordt w, end pascked in g stainleass steel

column of € £t G€.25 inch,
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The (DéGA) Column vas mainteined et 195°C with
nitrogen flow rete of 50 ml/min and the detector at
19500, All semples injected to the ¢olumn (1,5 ul)
viere dissplved in 1 ul dimethylether. Eér ptatie-
tical analysls of data, the paired-smmple t-test wns

used weeording to Campbell {1974).

RESULTS AND DISCUSSICON

Tables 1, 2 and 3 répresent levela of fatty
acld esters of the three test organisms, aerobically
end Eﬂ&ErOblC&ll) grovh in the presence of 1ncressing
concentretions of sodium chloride, In cese of ae"rn-

bically groven cells of Saccharomyces rouxii palmitlc

ecid (16 : 0 ) and steeric ecid (1B: 0) were the mejor -
components of the saturaued fatty ecids, In anaer03‘
bically grown cells, the fatiy =cids F-nonoic IQ:O]}
cepric (10: 0), undecencic (11: ©) me woll as pente-
decanoie (15:0) praétiéelly df seppeared, While . stearic
acid disappeare&ii% pre;énce of sodium chlcride, where |
pelnitic acid (16:0) beceme the major compenent and its
levels were significantly higher then those under |

gercbic conditiona,
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In Deberyomyces hansérnii , levels of steerie

acid in enserobicelly growm celle were higner then
those grown aercbicelliy, in contrest to palmitie,
myristic (14:0) end iridecenoic (13:C), since their

levels did no* show eny statistically significant //

e
' difference in the azroblcally end anmerobieally grown celle,

In 8, cerevigiae, levels of the fetty ecid

" leurdie (12:0) iﬁ:ﬁerobice_lly grovm cells were higher

-

th.a.ﬁ':those aneeroblcelly grovm, contrery to steeric
eclid., However, levels of the resttggﬂgazurﬁfgéfzggty"
geids did not show any significant difference in the
eercbically and gnéerobically grown cells, 1In both
S: rouxii and D, hensenii palmitic gcild conmtituted
the major component of saturated fatty acids, while
relnitic and eteari;iég;e doninent in 8, cerevigise.
.

Palm:.%oleic {16:1), oleic (lB 1), and. elaidig__f
(18:2) constltuted t‘:e Janpeti rated -:E‘Ett:,r aclds In )
tha three test” o*-gr.n.lsms.' Levels of oleic ac:ud‘-rn""’
aero'ﬁlcelly Srown cel},.s of 8§, rouxii were higher then
mxanaerobically g:rmn cells ‘contrary to levels of
boih pelmitoleic end elsidic, Levels of elaidic meid
viane higher :i..'f;ﬁerobically grown cells of D, hansenii

then in those aneercblcally grova end contrery to the

rest of other ecids. In £, cerevipiee. however, levels

.'/
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of pelmltoleic and oleic acids did nq;_-mshqw BOY
differenge in aar.bbically over _:-_nnaerobicall_ér grovs
cells, Bunier and Roae (1971} found that 1e;.réla _
of pelmitoleic scid were highe*‘ thgn olelc in S,

Ly

cerensiaa whe.n the cells were gro\"n anaeroh:.ce.lly

at 30°C, In the preser.t Eluudj._, le'\rels oi‘ paim.- F
toleic were h:l.ghar thu.n oleic in S. cerav:l.a:.ae (aero-
b:.cally or anaerobically}. chaverﬁlavela ‘of oxeic - "
acid bcth 5, rouxii am'i D, h.a..':.senil were ‘higher them - -7
levels of pelmifoleic ac:Ld \‘.r’ﬂetha-r the calla tiere grown-

[RITI - '. .

aerobically “or - anaerobicaily 3G T chw UL vl tar wiks e f LaLru

o . b e - .
R g T LR AL o T w -,a-- . pegattlt
. Fae

A6 8 response to the presence of sudlum chloride ' *
in the medium, no Tinear correlatlen gould-be Foufd™ =7
betwedr TeveTar ‘Efv‘fh;-:f?f‘r"ﬁjﬁ"afoidﬁs‘-"'énd E&1% fconceniras iodoTuw
tion, Howaver, Yéveld-oL trtdecanoictadld rfd 3:0)xd i~ Loainl
5.7 erbvigiae Berobigally incressed;end ranaerobifallysy,cenas
§ecregbed in Temponse- 4o Balb :co&qeﬁjqaﬂgnm;q.}fslg%gh_u_ B
148 Yevela did not. show any, significent gifference In. ... ..
D. hamaeniiw,_iLevals,--pﬁa_palmitic acid showed a_iiglx;qrﬂgeﬁ L, ar

in aeroblcally .&noxn cells of 8. rouxii but not under i
WD Lu..\."_-?‘_ LA Ts. ".‘ gty &t T

u.naeroh:v,c condi‘cions. A.lso, iis 1eve1a were indi‘fferent

ui Tar Geoartsud Frospoisnd ol nim
iz D. hcmsenii In EI. cerev:.siae, howdver, ita l&Veld
T T A L ToaeEETRE Sao o T Rur 81ad_sievel wisdd

increased aero‘nically end decreased anaerbb:.cally with
eprniietty LB To sliian WO Y, flnoid
the inereasé of sulute Coficenrratlon,
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combs and Pigenc {1968} found ‘thai when

Candide mlblcens was grown in presence of zerc fo

10% "sodium_ chloride, levels of palmitoleic

acld increased, while levels of oleic ecid decressed
wlith the inerease of solute conceniraticn,

In the present study , levels of palmitoleic acid
ahcw§E g gignificaent inoreace in regponse {0 sodiun
chloriéa under eerobic and aneercble conditioms, Levels
of oiaic ecid in S, rouxii decreesed in cells growm
-under.eithqr-conditions, although they decrecsed aero-
bicelly end increesed ensercbically in 8. cerevisise,

‘However; its levels were indifferent in D, hansenii,

_ ) generai procensen for the-formation'of unse-
%u;ated fatty acids have been discuseed by Erwin (1573).
‘Introduction of ungaturation into yeast fatty msclds
eppeared to be restrloted to oxygan—dapendenf desaturase
.5?Stams. _Also,he postuleted the presence of an alternate
; anaerchic pathwey for the introduction of unseturation,

In the present stuqﬂ y levels o?f tofg’ unsafhrated fatty

- écids were higher in aerobically zrown cells of 8. rouxii

,_“and D hansenii tha&lkhoae grown engerobically, However,
their Jdevels ware indifferent in gerobically and ansero-

'bicel]y gromwn cells of B. ceraviaiae,
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A3 a responss2 {0 irereasing concentretion of
godium chloride, levela of total saturated fatiy acids
decreased in §, rouxii (aerobically or anserobically)
althougn ftrhey increased in 3, cerevisigse grovn under
both conditions, On the other hand, lavels of unsa-
turated fatty scids increesed in §, rouxii (aerobicelly
or = ahaercbically) bui decreased in aserobically grown
8. cerevisisae end inpreased under anaerobic cenditions,
In D. hangenii, however, levelsg of both totel saturated
and unaaturated fetty scids did not show aﬁ?i;iéﬂ%@fhant
difference in aerobically and aneerobically grown cells
ag a rezgonde to increasaing concentration of sodium

chlorida,

Jollow et sl (19%8), =nd Bulder and Reinink (1974,
found that when baker's yeast cells were grovtl angero-
bically, the content of unssiurated fetty ~cids decreased.
In the pragent studﬁ » in ebsenca of sodius chloride,
lavels of toisl umsaturated fatty acids wers hirher in
gaerobically _rowm cells, Howaver, on incrazgin.g the selt
coneeniration, itheir lsvels decreased in the nerobiecally

gxown cells and incrsased in the anzeroblcally cultivated cella,

Demal et al (1367) mnd Kok (1975) working on the
fatty acid composition of en obligete ocamophilic mutent

of 5. rouxli, reported that tha changes cf tae ratios of
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geturated pelmitio and the unsatureted palmitoleic

and olefc?;%ﬁ'.ght ceuge changes in the cell membrene,

The incrsesase in the content of uvnsatureted fatty aclds
eould also resgult in increesing the fluidity of the yeas
¢all membrane, In the present study' y increesing the
conpentraetion of sadium chloride decreazsed the levels

cf palmitic and oleic in eerobically or angerobically
grown cella of 8, rouxii, however, levels of palmitol-
gic end elaidic aeld=s increazed in the aercobleally cultivated

and decrzaged in the anasrobilcally grown cells.

Generally, levels of tatel saturated faity acide

in aerobicelly end eneerobileally srown cells of 8.

rouxii were lower them their corresponding levels ia

D. hangenii and 3, cereviaiae, wherea their levels did
not show any differenca, However, levels of total
unsaturated fatty ecids in 8, rouxii were higher thaen
thogse of D. hansenii and S, cerevisise, where thelr

lovels were indiffereant.
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Table 1 .
Levels of Patty acids in Saccharomy¢es rouxil (mg/g neutral lipida)

Sodium Chloride®{w/v) || o4 1.7 3.4 6.5 9.8 5.3 0 1,7 3.4 6.5 9.8 15,3
Fihal water activity 0.998 ©.,9%2 ©0.,98 0,96 0,932 0.8 0,398 0.992 0.98 0,96 ¢.932 0,89
: - Aerobic Orowth Anaerobige Growih

li-Honoie 9:0 - 3,0 1.5 0.5 tracesa 3.4 - - ~- - - -
Capric 10:0 2.2 2,2 4.5 1.4 -- - - - 0.6 . - - -
Undeganoic 11:0 - - 8.0 1.8 1.3 0,8 - - - - - -
Lourie 1lz:0 u,.2 0,2 9,0 1.1 1.3 2.1 10,7 Q.2 0.5 - - -
hiyristic 14:0 4.5 4,0 3.0 3.8 4.0 4.7 2.7 - B.6 - - ~
Pentodecancic 15:0 U3 9.8 1.5 1.1 1,9 2.6 - - 0.6 - - -
Palmitie 16:0 133, 123.9 124 103,7 87 81,3 Jl283.3 241,88 186.,7 187.9 151,8 111.9
Pelmitoleie  16:1 05,9 290.4 216.,5 212.,2 180.1 142.2 [145.5 1pl1,7 =232,2- 257.2 300.3 382.8
Heptedecanolc 17:0 p.8 - - - - - - - - - - -
Steoric lg:0 21.4 11,1 12,1 13,1 33,0 40,2 |([74.0 - - - - -
Olcic 18:1 6l4.0 530.2 542.1 575.6 564.6 582.7 (510.8 483.8 431.3 405.,2 1396,9 378.4
Elaidic 18:2 107,0 119.5 72.3 82,1 127.1 135.4 §169.2 136,5 1l21,5 112.6 89,7 69,7
Saturated (Total). 163,3 154,2 164,6 126,9 1255 135 |260.7 242.0 198  187,9 151,8 111,9

Unsaturated {Total) 826.3 840,1 830,9 869,9 B71.8 860.3 [[725.5 748 785 765 - 785.1 830.9
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Table 2 .
Levels of PFatty acids in Debaryomyces hangenii (mg/g neutral 1ipids)

$odium Chloride % (w/¥)] © 1.7 3.4 6.5 9.8 15,3 0 1.7 3.4._ 6.5 9,8 15,3
Fingl water activity 0.998 0,992 0.98 0,96 C.232 0.8% 0,998 0.992 0.98 0,96 0.932 0.82

. Aerobic  Growth Angerobic Growth
Capric. 20:0 0.6 - - 0.3 - - - - 0.3 - - -
Undecanoic 11:0 0.9 - - 3,1 4,6 0.8 - - 1.5 - 2.0 2.5
Lauric 12:0 - - - -~ - - 2.4 0.2 0.3 0.3 3.2 3.0
Pridecenoic 13:0 4.6 11,2 14.7 1.5 traces traces|jl,8 1.8 2.0 1.7 5.9 5.9
Lyristic. 14:0 1.7 16.4 14.7 6.7 2.2 1.1 1,2 1.5 4.2 5.1 5.5 4.8
Pentudeconoic 15:0 - - 0.7 4.9 3,3 1,1 - - 2.7 3.3 3.9 6.7
Felmitic 16:0 215.,8 252,6 225.2 95,6 140,4 177.1 Jl267,7 221.8 182.5 184.4 234.6 348.0
Prlmltoleic le:1l 46,1 51.8 83.7 96,3 148,9 218,9 |[36.4 83.9 107.6 87,6 ap.s 71,2
Heptadecunoic 17:0 10,1 - - - - - - - - - - ~
Stearic 18:0 10.4 i5.5 10,7 i7.0 61,7 62.9 169,5 1%0,1 1l36.2 140,.8 134.4 117.0
Oleic 18:1 520,7 502.4 486,3 463.8 298,3 225.2 |[481,5 469,0 496  412.4 442.9 349.7
Eladdic 1H:2 152.2 100,1 84,9 258.6 230.9 185,9 f72,8 31,7 48.3 30,8 22.1 17,2
Saturated  { Totsl) 244.1  295.7 276 129,1 212.4 243 a8z.6 372.1 2329,7 335.6 389.5 487.9
Unseturated ( Total) 654,3 654,9 B20,7 678,1 630 590.7 587Y.9 651.9 550.8 545.% 434.8

I




Table 3

I
g
" Levels of Fatty acids in Saccharomyces cerevisise(mg/g neutral lipids)

Sedium Chloride % (w/v}) 0 1.7. 3.4 £.5 9.8 15.3 0 1.7 3.4 6.56 9.8 15.3

Final weter activibty 0.998 ©.992 0.98 0.96 0,932 0.89 § 0.998 0.%92 0.98 0.96 0.932 0.89
Aerobic (rowth _ _ Anaerobic Crowtih

oqmwn 1G:0 - - - - - - 0.7 0.9 -

Undecanocic 11:0 2.2 - - 1.4 - 4.3 7.0 1.8 10.9

Louric 12:0 2.4 2.9 3.2 B.2 1.4 23.3 0 40 70

?ridecancic 13:0 0.3 2.0 2.0 1.4 2.9 5.0 1.6 traces btruces

tHyriatic 14:0 1.3 - - - - e 26.5 24.6 21.8 61.3 o =

Pentadecanoic  15:0 0.5 - - - - « 1.4 3.5 3.0 2.7 o =

Palmitie 16:0 7.8 133.1 163.9 203.3 214.9 0 284.8 166.7 178.7 117.8 o o

Palmitoleic 16:1 278.8 397.6 425.6 444.3 450,1 o [ 343.2 405.6 407.3 386.2 o«

Heptadecanoic  17:0 10.4 18.4 16,3 2.2 traces - - - = W o

Stearic 18:0 110.7 144 130 111.0 110 7.2 44.3  27.6  16.2

Oleic 18:1 480.0 211.6 215.2 201.7 1%91.7 ° 273.6 313.0 300.3 298.5 °

Elaidio 18:2 1.6 49.4 38.3 24.4 28.5 = - - - - - -

Saturated ( Total } 199.6 300.4 315.4 327.5 328.5 381.5 272.3 273.8 298.9

Uneaturated ( Total) 760.4 658.6 679.1 670.4 670.3 616.8 T18.6 T07.6 6B4.7

i :

m—e

e
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Notes on the aquatic habitats of macrohydropbytes
apd associated algae in various regions in Egypt.

%. Qovernorates of Giza, Cairo, Qalyubia and Sherkia

by
Wwafaa 8. Abou El-Eheir and Gshize H. Ismail
‘Botany Department, Girls College, Ain Shams University, Egypt-

Introduétion

Abou El-Eheir and Ismail (1980) and Abou Fl-fheir et gl. L.

(1986) studied the asscciation between algaeg and macrohydro-
phytec in various reglons in Egypt including; Fayum, Ismailiya
and neighbouring places. In these two mentioned publicationg
the suthors reviewed relevant earlier werks on the relationship
between algase, macrohydrophytes and other organisma. The present
study represents the third part on the same subject and is

coneernad with the regions: @iza, Cairo, Qalyubia and Sharkia.

Material and Methods

Thirty-six semples, ﬁare teken from 16 sites, at Giza,
Maadi, Delte Barrage and Benha-Zagazig foad {gee Pig. 1). The
samples were collected from-irrigafion Straﬁms,i:rianﬂinn
canals, drains and River Nile (gee table 7). Adme phyulcal
factors were measured such as ﬁE, water temperature ﬁnﬂ watear

current velocity (table 7). Chemical analysis of the 36 water

— 257 —
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camples have been done and data are given in table 2., Alpal
taxa present in all samples were invesatigated and identified.
Natural photos of 21 of these algal taxa are given on pletes
1 and 2. The numbers given to the sites and semples in the .
tables are their registration numbers given to them at the

time of collection.

Results and Obse:vations

_Description of habitats, characters of macrohydrophyte
communities, the main associated algal flora in the studied
sites are presented in table 1. It is clear from this table

that:

1- Giza_region: Meryotia canal (site 28) showed slow flowing

water and dominance of Potamogeton nodosus at middle with

some common phytopleankton {Cyclotella ccellatsa, Cocconeis

placentula, Melopira gramtlata and Synedra ulna splendens),

while at edge Typha domingensis and Lemma gibba dominated

with some of the previoﬁsly noted phytoplanktons, Eichhornia
crassipes and Potemogeton nodesus extended to 10 km. from

gite 28¢, and were mlso associated with the same'planktone;

Synedra ulna splendens. Gizawia ifrigation canal (sité§3)

with faster flow at middle than Maryotia camal did not show
dominance of macrohydrophytes or algae at middle of the

canal, while Eichhornia craesipes and Fanicum repens domina-

ted inner to canal gide.



of

Four drains in the region (sites 29-32) showed dominence

-Lemma gibba and Ceratophyllum demersum associated with

dominant Oedogonium capilliforme. In addition to this associa

tion some diatoms were found common in the two draing (sites

29

& 30) with moderately flowing water but none in the two

drains (sites 37 & 32) with almost quiet water.

2

Maadi region (Cairov Govermorate): River Wile at Masdi (site

25) ghowed dominance of Eichhornie craseipes in a 10 meter

belt at bank, and Phragmiftes australis at bankside, while

the river showsd a wide open water surface inwards, with
fagt flowing water. No domirant algal taxa asscciated the

macrohydrophytes.

Khashab irrigation canal {site 34) showed, however,

Cladophora glomerata as deominant and Cyclotellaocellata and

Oscillatoria cenuis as comron with macrchydrophytes.

4 drain near Torra (3ite 3&) showed dominance of macro

hydrophytes: Eichhornis crassipes, Typha domingensis and

Phragmites australis but no dominant algal taxa were encoun

tered.

Delta Barrage region: An irrigation canal in Barrage region

showed domination of Phraegmites australis and Panicum repen

with slight asscciation of algae at gite 37. While under

Lemma gibba and Ceratophyllum demersum association of Rhopa

lodie gibba was observed at site 38.
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Water analyeis in the thirty-=ix collccted =amples.

Table (2)
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Another irrigation canal in Barrage garden (site 39)

showed Hymphaea coerulea and Potamogeton nodosus as dominant

with rich alzal flora of Cledophora glomerata, Spirogyra

variana, Achnanthes minutissima as dominants and Cyclotella

ocellata, Navicula cryptocephala, Nitzechia fruatulum

v. perminuta and Bhopaladia gibba as common.

Benha-Zagazig road region: At site 44 (irrigation stream)

Potamogeton crispus dominated and wag associated with
Spirogyra variens. At sites 45-47 (all irrigation streams),
dominant macrohydrophytes were associated with a few algae

(table 1). .

Concluding Remarks

It is clear from table 11 that Fhragmites zustralis,

Eichhornia crassipes, Lemna gibba, and Typha domingensis are

wide spread in the studied regions since they are present in

almost ell inveastigated regions. Potamogeton nodosus, Fanicum

repens and Ceratophyllum demersum were moderately spread, while

lymphaea coerulea, Potamogeton pectinatus and 2. crigpua showed

a narrower range of distribution.

Occurrence of the macrohydrophytes 1s nmoticed to be cont-

rolled by factors of the aquatic environment including special

and flowing characteriatics. Zonation of the macrohydrophytes

is

a typical phenomenon. It occurs. in accordance with depth of



~
\ .
water, along-side the banks af the water'channel, gtream or

other habitat. 1In shallow waters are present swamp reeds while

in deeper watersubmergedand free floating macrochydrophybes.

* ie giso noticed that with the gradual change of haﬁitat
characters with zonation, the pattern of the maﬁfohydroPhyte
changes and this is 51multaneously accompanled with a change

in the algal flora associated with these mzcrohydrophytes.

A r£ark:d difference existsbetween quiet .or é;agngnt.waters
where a lentic habifat eXists, characterized by plants such as
Lgméé Zibba and lotic water habitats with faster flowing
water characterized contrastly by plants such as Kymphaea

cneryles.

The mogt common species and variéties of diatoma that

are found in association with the studied hydrophytes are:

Achnanthes mlnutlsslma Cocconeis placentula, Oyclotella

ocellata, Melogira granulata, Wavicula cryptocephela, Nitzachia

frustulum, Rhopalodia gibba ventricoga, Synedra ulna genuina,

8. ulna biceps, 3. ulna amphirhynchus and 5. ulna splendens.

The number of taxa of green algae was not high in almoagt
all gitea. Im certain sites, however, there was an extensgive

growth of Cladophora glomerata, Spircgyra varlans, Qedogonium

capilliforme angféelenastrum gracile. The best qualitative

s




representation of Chlorophyceae was in the majority of the
gamples ¢f the Barrage region, where Chlorophyceae comes on
top of Cyenophyceae. This may be explained to be due to the
relatively low pH value, and agrees with the works of Knudson
(1954), Roa (1955) and Jorgensen (1957) who mentioned that -
water with low pH value is suitable for the growth of green

algae.

Oscillatoria tenuis is the only taxcon recorded dominant

concerning Cyancphyceae.

The drain near Torra (site 36) showed dominance of macro-

hydrophytes Eichhornia crassipes, Typha domingensis and

Phragmites australis with 100% plant cover which resulted in

absence of dominance of algae which could be ascribed to be
due to decreased illumination caused by the dense higher
plant cover. Similarly El-Nayal (1935) and Talling and Rzoska
{1967) noticed that high turbidity of the Nile water with the
il during the flood season decreased light penetration and

consequently the algal flora decreased.

Variation in algal taxa and macrohydrophytes under the
different studied habitats including fresh water of rivers,
canals, drainsg and streams, has been noticed and this is
dependent on various ecological factors of ecosystems (see

Fig. 2}.
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It is clear from fhe present study on the distribution of
algal flora that the diatoms contributed the greatest number
of taxa. This observation agrees with the works of Tuchini
(1974), Harlin (1975), Ballantin and Hercld (1975) and Nassar
(1980). It is clear salsc that the abundance of algae at
different sites is affected bY the ecological characters

including the chemical and physical properties of water.

Summary

Thirty-six sampleéhwere collected from 16 sites at Giza,
Maadi, Qalyubia and Sharkia. The association between algae anc
macrohydrophytes was studied in the 36 collected gamples. The
study revealed certain associations between some algae end the
compon macrohydrophytes. Reduced algal flora was noticed und
dense water plant cover and in fast flowing waters. 4 marked
difference exists between lentic habitat (quiel or stagnant

waters) and lotic ones (fast flowing water).
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Explanation of Plate I

Fig. 1. FBhopalodia gibba geniina X 1000.
Fig. 2. Epithemia zebra proboscidea X 1000,
Fig. 3. Cymetopleura solea X 1000.
Mg. 4. L. golea subcomstricta f. minor X 1066.
Fig. Melosira graoulata X 1000.

Fig. 7.

2
3
I
Fig. 5. Pinnularies viridis intermedia X 1000.
6
7 Navicula viridula genuina X 1000.
8

Fig. Gomphonema gracile major X 1143.

Fig. 9. G. montanum acuminatum ¥ 1143.
Fig.10. Cocconeis placentula euglypta X 1250.
Fig.11. Grammatophora oceanica X 1556.
Tig."?. Amphora ovalis typica X 1000.

Fig.13. Cyclotella meneghiniana X 1902.
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Explanation of Plate II

Fig. 1. Chlorococcun humicola 1 1250.
| Fig. 2. Spirogyra varians X 250.

Fig. 3. Scenedesmus armatus X 1000,
Fig. 4. Pediastrum borganum X 1000.

. Coemerium laeve X 1000.

Fig.

. Apnsbaena oscillarcides X 1000.

>

Fig. 6. Tetraedron minimum X 2727.
Fig. 7
8

Fig. Spirulina subsalsa X 1000.
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Studies on algnl Iloras inhabiting
different water sources in Egypt.

3~ Weste-waber bodies (drains end swamps)
by

Wafaa S. Abou FEl-Fheir and Leila E. Mekkey
University College for Girls, Ain Shams University, Egypt.

Introduction

Public¢ations dealing with the Egyptian marine algal
. flora are: Ghazzewi (1939), Aleem (1948, 58, 78e, b, 80 and G.‘IJ,
Hasr and Aleem (1949), Mohamed and Helim (1952), Salah (1960),
Kaleafah (1964), Motwalli (1966), Nasr gt al. (65-66), Naer

and Tbrahim (67 & 68), Abdel TFattah and Hussein (1970), Fasr and -

" Bekheet (1970), Nosseir and Abou El-Kheir (1970a), Mohsen and
Snaalan (1971a & b), Salem et sl. (1971), Abdel TFatitah and Fdress
(1977), Kobbia (1981), Shaaban et al. (1983}, Abou El-Kheir and
Mekkey (1986a). However, o faw studies had been carried out on
the Egyptian fresh and brackish algel [loras: El-Nayal (1931, 35
&37), Abdin (1348 a & b), Nosseir and Abou Ei-Kneir {19700, ¢ &1972),
Abou El-Kheir and E1-Shimi (1976), Remadan et al. (1976}, El-Nagger
(1977). Neesar(1980), Shaaban and E1L-Habibi (1978}, Bhasban et al.

{198Ca, b. ¢ & B2), Abou El-Eheir and Iemail {1986), Abou El- C

Kheir et al. (1986) and Abou El-Kheir and Mekkey (1986b).

In Egypt most of the work in the figld of waker algal

ecology, whether marine, fresh or brackish, is relakoed to lakesr,
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seas, eprings, rivers, irrigation canels, ponds, pools and
ditches. The present investigation is aimed to extend the
algal survey (see Abou El-Kheir and Mekkey, 1986a & b) to some
other water gources nemely drains and swamps. Physical and
chemical properties of the water were determined, to find out

their effect on the algal flora.

Material and Methods

Fxcursions were made to three localities; Helwan, Maadi
and Ismailia, during the period 9/3/79-17/12/79. Fourteen
¢ ¥ish water samples were collected: 7 from Helwan, 4 from
Fr2di and 3 from lsmeiliya (Table 1). The chlorides content
of the semples ranged between 150-250mg/L. Temperature and pH
of water were measured. Determination of dissoclved nutrients
{Table 2) was carried out by different methods (see Mekkey,
1884%. Identification of algal tewxa in the 14 gaoples was doope
using ths inverted microscaope. Natural photographs of some

algel taxa are chown on plates 1 and 2.



i -

Tabie {1} Details concerning fegion, itind and source of water,
date of collection and the numbeT of samples taken.
- | Date of ¥o. of
Region Source & EKind of water eapples
collection taken
Helwen {9/3/1979 Brackish water:
stagnant swamps 2
a running swamp 1
running drains 3
d stagnant drain 1
Tsmailial 30/3/1979 Brackish weter:
drains 3
Meadi [17/12/1979 | Brackish water:
drains 3

a EwWamp
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Regults

Tuble % showe that members belonging to Bacillariophyceas
occur in the 14 atudied samples, cocllected from 10 drains and
4 swanps. The number of taxe representing Bzcillariophyceae
is 138, Chlorophycesme: 24, Cyangphyceae: 19, Euglenophyceae: 2
and Xanthophyceze: 2. Although the sacples were taken from
similar scurces of stagnant waste water, yet, Bacillariophyceae
was best repregented in Ismajlia, Chlorophyceae in Maadi and
Cyanophyceae in Helwan. Tolefant diatom specles existirg in
both drains and swammn3 in the three localities are Achranthes

brevipze intermedia, Cyclotella meneghiniana genuina, Melosira

femmoscapdica, Wasicula cryptocsphala subsalinz, M. cryptocevhale

exilig, Nitzschia apiculata, Gorphoneza parvulum genuina and

fad

G. exillissium, While those representing Cyanophyceae glgo in

the three localities are Ogcillatoria amphibia, 0. elesans and

0. tepuis. Although Chlorophyceae did not exhibit such tolerampce,
yet gome of its members were predeminant or dominant in certain

ganples of & single locality. Thus Entercmorpha flexuosa and

Mougeotinm sp. were predeminant in % samples.in Helwsn, €ladophcra
sp. and Spirogyra sp. were predominant and dominant respectively

in 2 samples in !Maadi and Arkistrodesmus spirales fasciculatus

wag dominsnt in one sample in Ismailia.

The highest talues of NO5 and FQ, were recorded in sample
no. 14 from Iemailia and of chlorides in sample no. 2 from

Helwan {see table 2).
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Discussion

In 1935 El-Nayal mentioned that Hydrodiczzon sometimes
forme extensive growths in drains, and it is generally asso-
ciated with Cladovhora. He stated also that they may form
intricate masaes that block the dreins and hinder their coureses.
In the present study Cladophora was found predominent in one
sample taken from a drain at Meadi, while Hydrodictyon did not

-ghow up in eny of the 10 drain samples.

Paul (1977) stated that the accumulation of important
quantities of fertilirzers (nitrates ard phosphates) in lake
Geneva has resulied in a considerable increase of phytoplénkton,
with appearance of gpecies not formerly revorted from the laeke.
Similar results were obteined here since, samplea 13 apd 14
collected from Tsmaili2, were rich in nutrients especlally
nitratee and phosphates and contained the largest number of
diatom taxa. However,no obvious effects of either N05 or PO,
or both were observed in the present study, except in these

two mentioned samples.

Prescott (1969) stated that planktonic blue-greens and
diatome are abundent in water with high pH (7.4-9.0). Durrell
(1964) and Wassar (71980) ag well found that distoms and blue-
greens were more characteristic to alkaline waters. Similar
reslta wggemnbfhihed here concerning blue-greens; maembers of

e e
_~"which were numerous and well represented in alkaline water
, .
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semplee (pH 7-10) from Helwan. However, concerning diatoms
they were found flourishing in alkaline water samples (pH 7-10,

Helwan) as well as in acidic ones (pH 5.8-6.5, Iemailia).

It may be said in conclusion that, although, the samplés
were all collected from brachish waters (brackisgh drains and
brackish swamps) yet it has been found thet the samples from
Helwan (draine and swampe) were generally characterised by the
pressuszs of coplous masses of blue-graens followed by diatome.
At Maadi (drains and a swamp) greens were best represented
followed by blue-greens, while at Ismailia (drains) distoms
vere dominant whereas greens and blus-greens were ﬁoorly
represented. These resulta seem to be correlated with pH sin.z
it ranged from 7.0-10.0 in Helwan samples, from 6.5—?;0 in
Moadi eamples and from 5.8-6.5 in Ismailia samples. It must
be mentioned also that differences concerning elesisnts of the
algal floras are more pronounced between localities than between
- 90urces or water;being dvains or swamps (gee table 3). Im
other words each of the three localities has its distinct algzl
flora for examplg concerning diatoms, only 35 out of 138 recoiu.s
taxa occur in more than one locality. This observation holds
algo true for blue-greens and greens (see table 3). 4Again this

mey be expleined as due most probably to pH.
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Summary

Excursions were made to three localities: Helwan, Maadi,
snd Iemailia Fourteen bracklsh water samples were collected
from 10 draina and 4 swamps. 185 algal taxa belonging to
Bacillariophyceae, Chlorophyceae, GyanOph&ceae, XénthoPhyceae
and Euglenophyceae were identified. Blue greens were best
represented in Helwan,.greens in Maadi, while diatoms in
Ismailia These results seem to be correlated with pH. No

obvious effects of Nb5 or P°4 were obaerved.
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Explanation of Plate I

Cymbella cistula hepeteta X 1077.
Fragilbria virescens genuine X'1093.
Grammatophora marins i'1120._
Fhoicosphenia curvata fracta I 1714,
Rhoicephenia curvata marine XI1BO9.
Rhopaledia gibbaventricosa X 1050,
Gomphonema. parfulum exilisgimum X 1330,
Caloneis silicula limosa genuine X 938.
Melosira varians X 900.

Eyngbya majuscula X 1000. .

Lyngbya martensiana X 1000,

Phacus curvicauda X 1000. ’

Fhacus sp. X 1000, ‘ <

Scenedesmus . abundans X 1000.
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Explanation of Plate

Enteromorpha flexuase X 1000,
Oedogonium sp. X -1000. -

Cledophora gp. X 1000. |

Spirogyra ep. X 1000.
Staurastrium gracile X 1000.
Vaucheria sezsilis. X 1000.°

Cedogornium ep. X -1000.

IT
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Plate 2
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SILICIFIED ROOT FRAGMEFTS OF TAMARTX L.FRON THE PLEISTOCLGE OF EL-FaYUM

b
W. E. FI-SkADAWI, AFAF A, BADAWI, and 4. A. ELARAIRT

Botany Departnment, Faculty of Science, Ain Shams University, Cairs

IFTRODUCTION

Literature on the gealoxy ('e.;. Elongir aern, 1901 Gara.ury 1?2?}
end geography {Butzer, 1959) of E3 it includes refui-rue 0 ihe gocourrence
ol fossil Tamarix in various places in the country especially in Pleisiocens
deposite of El-Fayum, This, hevwever, is the first 'bc;ta.nical work on foseil

remains of Tamarix ce¢llected from that Province.

LOCALITY

Specimens of silicified reoots of Tamarix were collzoted n few years
ago from the Pleistocene diatomaceous earth at Dimai (Dimf), morth of Lake
Qarun in El-Fayum (see the Fap in Fig. 1). The fossil Toots Were sssociated
with silicified fragments of shoots of Fhragmites tEl-Sa.adawi et 2l 4)1975).
Foseil diatoms alao occur in the fessiliferous area {El-Saadewi st Bl

1979) which represents shore-line deposita of the old fresh water Pleig-

tocene Moeris Leke (see the Map in Fig. 1).
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obtained are : T. amplexicaulig Eurenb., T. aphylla (L.} Karst., T. erborea
Bunge, I. nilotica (Ehrenb, )} Bunge, and T.'ietragyna Ehrenb, Transverse
and tangential sections of roots of these speoies were prepared and stained

ag umuzl with living plant material,

TESCRIPTICN AND COMPARISON

The fossll oot fragments‘ are mmall being ‘a few centineters long end
ebout half a centimeter in diameter (P1, IT, Fig. 3). They are of whitish
—_

. - - ! .
colour and radial vasculer rays end feeble anmual Tings wera.<aaily sesh 7

by naked eye in transvereely cut faces of thz root fragments.

Tetz concerning the main anatomical features of the secondary xylem
of Toots of all Tamarix species studied are given in Table 1, Figures
11lustrating these main features of vesselds ond rays of secondary xylem of
all species concerned are given cn Plates II - IV, Reference to specific

figures of each species is given also in the table,

The table shows that the anatomical features of the -.‘-l.‘oss.i]t;bott-- ~ AT
epecimens are diff;:rem't from those of all other species, However, the

extent of difference varies and is least toward the extant speoies

T. aphylla, Concerning the dead speclmens the least differcnce lies

between them and the extant species T. nilotioa . This means elso that

the fossll apd dead specimens, though collected from ome locality, yeot

they might belong to twe different apecies. :
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TABLE
CHARACTERISTIC FEATURES OF ROOT SECONDRY

XYLEM RECORDED FROM

MOSSIL, DEAD, ANLD FIVE OF THE_EXTANT TAMARTY SPRCIES.

TamyTix eppa
o Fopsil Tamar: Dend Tamarix T.aphylle T.ailetlcw T.arhorea T.evplexicsullis | T.ietregyna
=| Fentures - .
O
1=| Bg. of vepoels per mq. | 30 - 33 20 - 22 24 - M 19 = 22 & =33 A5 - 40 35 =42
2-| Shapas of vemaals iz eircular &oval|eircular,rapely |circuler,rrcly |kircular,sgmatices|oveli circular oval & eirculaT Jeircular & owal
frapaverse nsctioms ovkl ovel oval
3| Arrargroent of vepsrln |alterzate and |opponitokalternats plteToate altermate,eoceatia]alternate and alteroate mnd altarsate
oppozlte or in mingle rows | rarely oppoeite | mos oppoaite oppamite appomits
4—| Radial diumwter of 3 -121no 54 = )73 o 36 =108 u 55 = 1B2 n A6 = 109w 36 - 109 36 - Tu
Teaoels
o commen CoOEmoR corzon L] comoa common nerzen

5-~| Yeorclm E»oﬂmﬂﬂ.w-h 132 vwery rTare VEIY Iars YeIY Tars prem=pt Gooron commen Somnen

uslted 143 vary rars abaant abrent premant connon Tare commes
6= | Seriation of reye oultizgerintes  |PultiseTists oultleoriets oultincriats oltiserintn mltisariata ond Amultieerinte

(2=8) {2-6} (2-51 (2-10} {e=103 (2-5) (1=7)
7-| Bou of Trlom rmys par =5 4 3~5 -7 4=5 5-7T & =8
BY.ms,
8- | Bay belght 1n T.L.B. 0,45=1.73 nz, J90=1.62 =m. s JE4-0.9]1 m=. 1.092-2,184 ==, 0.354-0.91 e, 0.43=-0,5] w==.
9| Bay wHdf 10 T.L,§ 3b-91u ¥-TIn 36-21 u 54 =182 u 16 =182 u ¥a=61u 18 - 127 u
Ga, 11, Fig-t; (P1.11, Eiy.2 4 (FPL1y) Fig. 1 nﬂ.ua.ﬂém i [CPLILL, Rig4) IGH 111, Figs.  HPLIIT, FRigs,
. L, Figd) | PR Fe2 ) PV, Tig 4 PIv,Fia) . 1,59 1,3)




DISCUSSION AND CONCLUSION

The comparisons show that neither the fossil nor tho dead specimens
are identical with any of the studied extant species. This, however, does
not mean that two new specles should be erected for the fossil and dead

plants beceuse the comparieon is incomplete for the two following reascns :

1. Some of the extant species of Tamarir that grow in Bgypt (T, effusa
Ehrenb, and T. pusserinoides Del. ex Pasv. ) have not been included in the
comarisen.

2. The range of variation of each of the studied characters should be
verified by Tecording the axtent of character varimtion in relatien to

changes 1n natural habitat conditlens for each speoies.

Although meny apecimens of Temarix {shoots and roots in each cese)
have been collected from various places in Cairo, Giza, and El-Feyunm
Provinces yet nhone of them proved ic belong te T, effuss or T. passerincides
though carefully looked for. These two species aTe among the rare Egyptian .
Tamarix species THekholm (1956, 1974). Herbarium specimens of these rare
species,end indeed of all Tamarir species,include only parts of the sheot

greten but net the reot.

It mugt be men"t'.ioned. nlac that our present atate of kmowladge of the
extant Epyptian species of Tamarix is far from complete and THokholm
(1974) stated ithat tho whele genus is in need of s thorough revieion. For
example in 1889 Ascherson and Schweinfurth reported 8 species of Tamarix
from Egypt, so alsc did THckbkelm in 1956 but 1n 1974 sho mentioned enly
5 species and inoorporated some of those mantioned earlier 'tv ‘her end hy
Aschersen & Schwsinfurth in some others, For example T. arborea and T.

nilotica which were Tirst treated ag two distinct species WeTe later
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treated as synenmyms. The present study, however, shows that these two
species, though clese togother yet they, are not identical concerning

the siudied root features. This means that ithey eshould perhaps ba kept

as two distinct epecies or as two varieties of a single species. The final
answer to thiz, however, requires further investigations in the morpholo=-
gical and anatomical features of the various organs of these two plants,

This in fact applies to rll other species of the genus.

The above mentiomed publiocations of Ascherson & Sch¥einfurth and
Tdckholm show else that there is cantroversy concerning the gecgraphical
distribution of the various Tamarix species within the Egyptien territory.
Further collection and investigation of new and old collectione ie
therofore s54ill Tequired,.

R
-

It na}-‘ba s8ld in conelusion that although the present study has
thrown more light on the ax.tent of the problem of the texcnomy of the
genus Tamarix yet it did not golve it and indeed it might hawe added to
its complexrity Gy introducing two new planta (fossil and dead) that still
require taxonomic freatment. A moTe extensive study of the extant Egyptian

--spegcies of Tamarix should, therefore, be started. & zimilar ertensive study
of the fossiliferous area st Diwsi apd elgewhere in Fgypt, in eearch for
nore instiruective remaing of the fossil Taparix, sbould alec begin to find
out whetker the fossil Tamarix plant belengs tc cne of the extant species

or to en exrtinct one.
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SUMMARY

Anatomical features of silicified root fragmento of Tamarix collected
from Pleistocene diatomaceocus emrth in El-Fayum are describsd. Boot specicens
of dead Tamarix collected from the same locality and root specimens of Ffive
ertant Tamarix species collected from various loecalities in Egypt are also
described anatcmieally. Comparisong showed that the Ffossil specimens are
not identical with anmy of the studied species. Further work on fossil and

extant species of the genus ig Tecuired to reach more definite conclusions,
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EFPLANATICN GF FLATES

FLATE 1
Fig., 1. Tamazix shrubs growing in desert area near Calro. -
Fig. 2. Tamarix ghrubs fringing & small shallow pend thickly inhabited by

Phragmnites, in desert area near Cairo,

PLATE IT
Fig, 1. Porticn of a tronsverse section of roct of Taparix aphylla. x 130.
Fig, 2. Portion of a transverse seciicn of dead root hransh of Tamarix., x 60,
Pig. 3. Fraguents ef silicified root branches collected from Dimai areaf__r__'!_a__‘_" —
Fig. 4., Portion of a tranaverse 3ec‘tion of m siliecified root branch . x 140. .

Fig. 5. Fortion of & transvaerse sectiom of root of Tamarix nileotica showing

free and united xylem vessels, x 60.

PLATE IIT
Fig. 1. Portion of a tangemtial section of root of Tamarix emplexiceulis. x130.
Fig, 2. Portien of a tengential section of roct of Tamariy tetraggna showing
uni- and multiseriate rays. X 100,
Fig. 3. Porticn of a transverse section of root of T. tetragma showing
free and united vessels. x 140,
Pig. 4. Portion of a tranoverse section of root of Temarix arborss ghovwing " o

fres and united vessels, x 125,

Fig, 5. Portion of 2 transverse scciion of root of T, armplexioaulis showing

free and unlied vegaels. x 120.

- PLATE IV
Fig. 1. Portion of a tengential zectionm .of o siliecified root brench, x 125,
Fig. 2, Portion of a tengential section of dead root of Tamarix 6p. X 60.
Fig. 3. Portion of a tangential seotiem of root of T. milotica. x 8C.

Fig., 4. Portion of e tangentiel section of root of T. aohylla. x 100.
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PLATE I
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Bffacta of Antl - histomipdie Druga on Melosds eof

Vieis faba and Allium cepa

puel, S., Shehsd  end  Zekia, A, Abo-El-Khier
Botany Department, Faculty of Girlg,Ain-Shama Univarsity

Calro,.

Phe affects of promethezlns hydrochloride and
chlorpheniramine maleate ( enti~histemlnle drugs ) on
mitosls of Vioia faba and Allium cona roots have been

gtudied by Sheheh and Apo-Il-Khiler 1983" .

In complétion of such study, the present fnvestdgat-
1on waa uncertaken to elucidamte the effacte of these
anti=histeminic drugs on reloals end pollen viability

of Vicis fabs and Allium cepa.
Mgterials and Maethods

Viciam gggg_(vaf. Giza 1) end Allium cepg (var Gize
6 ) flowaer buds were treated for 3 hourﬁ_with thgi |
differont oonceuntratipns of +the drugs (20 and 40 ppm),.
uging a plecs gf _cotton aoaked with'the'drug aulutiﬁ;.
The treated flower hude wers collected 24 and 48 Rours
sfter treatment ( recovery test ), at random from 20
plants for cech tremstiment. Tep water was used fﬁr

pontrel in the.same manner.
Fixation of buds ( treated and non-treated ) in aGEfic

alechol 1 1 3 wes followed by aceto-carmine aquesh pre= .

parations,
— 437
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For determination of pollen viability, pollens
which proved to be abnormal, shrunken and could not
stnlned with mceto-carmine were congidered abortive,

RESULTS AND DISCUSSICH

The data gathered in tables>l and 2 sShow that
treatments wilth %he two drugo induced a high percent-
ase of;;ﬁoﬁhiieg in the two utilized plants.

It was also evident that the total percentage
of gnromaliés hesa negative correlation with concen-
centration efter the two recovery periocds in ireated
Vicia BMCa, {Table 1). '

The e¢ffeet of promeihazine HC1 on Vicism PlCa
wag tempcrary, since the percentage of abnormalities
decrenged with lapde of time of reeovery. On tha
other hand, chlorpheniramine maleate hes a permanent
effect on the same plant, (Table 1).

- Yo correlation could be traced between the con-
centratlon of the usged drugs and the percentage of
the induced abnormal RiCa in Allium cepa plants
(Table 2).

Also, no trend wa3s observed batween the_percentage

of anomalies end time of recovery 1n Aliium capa.
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after 24 and 48 hours recovery, the higheat
percentage of agbnornalities wad mostly cbaerved in
the 1Eit divigion of ¥icia faba and Allivm ceps
plantd treated with the two druga. It may be mantion-
ed wlao that the higheat parcentage of sbnormallties
was moatly ohgerved in the metaphade atageg (Tebles
1 & 2).

pifferent types of ghnormaliiies were obaerved
in the twp trosated pleatd. Stickiness wes the moal
prominsnt abasrmality in the two plants end efter
tha two Tacovery naydads (T1ga 1 & 3 end Teble .

Anothed intarsating ahrarmallty wad the dlgturb-
ed type ( dlaturked metaphaded and ana-telopheses).
Tragtmants with phlovnhaniramwine maleate gave &
considerable percentage of this ~hporality in the
two plents (Tla 2 et menla 3} IR WOR also 2vident
that chlprrhinerenire maleate irdusad pultipelarlty
(Fige ] & € and Table 3). A phenomenen may be due
to ths dlaturbanse of the extrachromosonal mechanirm
{morckinetia } leaving the {ptrachromoaomal proceas to
proceed porial, (Kaberity 1566). This phenemenon
wad al3o ghserved in the root $ip cells of Yicia
frba eéﬂ Allluzm ceps after treetment with the ssna
drug ( Shenad and Abc-El-Khler 1583). Amex and
Fareh (1376} obaarved pultipelarity 1n A1l end T IT
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of Vicla faba PUCa trested with " Rogor ", IP¢, and

® Duphar ". They concluded that these cells geve rlse

to an apgregate of cella insteaﬁ of the wunaual tetred
gtage. -

Bridges were alsdo abperved in most treatments but
in a omall percentage. Host of the obasetved bridges
were atleky nnes.. Another type of bridgas (atTuctural)l
were also met with (Fig 4), which mey e the result of
bresksge followed by reunion of the broken ends.

In eddition to the above menitionad abnormalities
lagzing chromosomed (Fig 3), breaks and fragaents,
(Figa 2 & 4) were glsp obsarved. Braaks and fragmenta
were more obvious in the 1st divialon than in the 2nd
one end after 24 h TecoveIy: Dempong, {1972) et tributed
this phenomencn %o dliferentlial susceptiblility of the
katerochromatic regiord to the chroioaome breaking
action of the antibiotle mitomyein Ce.

Dosplralizetion, Fig 5, was obgerved 1in troated
Vicie TMGa with the two drugs after 24 hour recovery
only. Thia may be en indicetion that these drugs
cauge complete diggolution of the metrix substance
{(Shehab 1983).

From table &4, it was clear that the %two drugs

were nob effective pollen sterilizera.



SUMMARY

In thia work, the effeot of promethazine hydro-
chloride and chlorphenirmnine maleate (antihistaminio'
drugs) on flower bude of Yicis feba and Allium
gepa ware studied.

Troptments with the two drugs induced a high
percentage of ebnormalities in ¥Yinie febg and
Allium oepa plents. Moast of the ahnormaligina wera
observad 1n the 19% division. The highest percentage
of mbportalitiop was moatly observed in the metaphase
stagas.

Differont typas of abnormalit;fa_were met with,
stickinesa, disturbed motaphases and ana-telophaséﬁ,
multipolarity, legging chromosome; bridges, breaka,
and fraguents. Desplrelization was noted in treated
Vicig PMCs onlye.

The two drugs wers not effective pollen starilizera.

- -
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Table 1 : Total percentage of abnormalities and 4héir percentage 1in each phase
in Vigia faba after treatmenta with the two druga.
nw ||||||||||||| == |I||l."rh“ﬂ"""ﬁ"“ﬂﬂ"““““"+
ur:...ul1t|l||III|il.fi..leunﬂ..wl..“... llllllllllllllllllllll 1 at DPivigion ) 2 nd .U.Hﬂwrm.m.oﬂ
v.uu_ 9 4 oal ue % abn{ %sbn. % % gbn| % abn a“«._mm“_.
Treatments m A, .m ! o..mm Potal o
& B S98 +a neta ana bn. meta.| ana,| ehn.
= W
24 hr recovery .
Control 3788 43 1.2 1.5 1.1 1.3 1.2 0.55 0.8
Promethazine HJ1 5
H.
20 opo 3782 2228 58.8 | 66.5 47.5 | 61.8 94.0 21.5 5
40 ppm | 3834 | 1408 | 36,7 | 46.5 42,3 | 46.7 | 26.0 11.4 | 20.2
Chloroheniramine malaante .
: 10.
20 ppm 2541 372 14.6 | 19.7 21.6 | 20.5 3. & 13.5
40 wwa 2756 308 11.2 T.2 - 20,1 11.0 3.9 13.4 11.4
48 hr recovery
Promethazine HCL ; pes
20 m 2878 570 20.2 14.8 1.1 11.0 55. 1 o0 -
4G ww.s 3342 4786 14.2 11.8 17.3 14.4 41. 4 6.1 13.9
Chlorshenirsmine malz=ate
e
20 oom 2618 998 38.1 12.6 ] 10.4 81.7 23.9 44 .2
40 pom | 2654 856 132.3 |12.8 |51.0 |20.8 |B4.5 16.8 | 36.8
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Table 2 : Tot=1l p2roantage of sbonormalities and their percunteze in 9ach phasge

in Allivta 3804 after treatments #izh Lhe two drugi.

I N MR Wl 1 st Division | 2 nd Dividinn _
Tra-tas 1 g m e | 25 s % of % of (Total | % of [ % of |Total
P o o & W g abn.met.|abn.anai® of pon.met lpon.ana.yt o7
o = abn w‘._u._.ﬂ..
24 hour TIgOVIIY . )
Gontrol 2527 5 0.2 0.5 Q.2 0.4 o o 0
Premethanine HCL
20 oppm 1235 318 29.7 53.8 2.6 29.4 T8.9 6.7 PRI
40  pom 2365 1265 53.5 93.1 |[29.3 64.1 100 8.4 4.3
Thlorohenliraemin: _ﬂa.ﬂ..wwﬁ.m
20 pom 1661 752 4543 94.5 |56.1 70.8 | 55.8 | 1.6 3.
40 ppm 1330 288 21.7 66.9 1.9 30.5 16,7 9.4 12, =
43 hour recovelry
control 1161 20 1.7 4.5 0.9 2.1 3.8 0.3 1.1
Promethazline Hal
20 ppm 2124 308 | 42.8 92,8 | 5.7 38.8 | 79.3 | 0O 44.4
40 opm 1439 510 35.4 84.8 1.4 91.2 15.2 3.3 T.1
“hlsorcheniramine mal=ats
20 ppm 15730 560 35.2 90,5 0.67 [55.6 | 52.1 |0.9 15.1
40 ppm 1047 531 50.7 753 T.41 47.8 92.5% 5.7 S5Tai
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i

Table & 3 Eereéﬁ*&gy of abortivenaas in PGy of

—fﬂictﬂ faba EEQ,AlliLm cepa plauls

treated with promerEZEfﬁé‘ﬁgl.ggd .

Shliavchealraniine meieals.
.—_==:-:::.:===='====:_.=:z=q==;=:.—_.—_=::'.::::.-'uznrazaz::::::‘;.::_—.:::‘
. T - AT ..
Prestmenta Yicla Alllum
: 24 h 48 h 24 h 48 h
A
Contral 1.9 3.4 8.8 7 L6

Prouethazine HC1

20 pom | 4.7 9.6 1.8 1.3
40 ppm 2.9 4.1 1.9

Chlorpheniremine maleate

20 poa 2:? 8.9 .. 2-1 365'
40 ppm 32 £.7 0 1.6 2,¢




a

Stiekv metoohase {20 pom promciaazine 48 h racere V.
Tisturbed A TL with fregment{40 ppm chlorph.24 h res.)
Sticky multipolar A II with lagzing shromoadme.

(40 ppm culorph. 24 h rec.).

"I _with chiomosome bridse end Eragments.
(49“b§m\3ﬁlorph.24 h TeCs).

Nespiralization in A II (20 pom chlordh. 24 h Tec.)
vultipolar T TI (40 ppm chlorph. 24 h TRGa)e
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THE INTERACTICY BETYREN PRUDSIN DEFICIENCY AND NICOTINE: -

EFFICTS O GROSS, HlSTOLOGICﬁT ANG HISTCHEMICAL FEATURES

OF THE LUNG.

By:

#adika A. Ashry , M. Yanni , and Sanaa M. Refasat,
% Zoology Dept. Ain Shams University College for Girlg ¥

INTRODUCT ICN

Srnokigg hazards has been an international preblem

" for several years. Experimentally, it has been proved that
nicotine is the moazt ecffective extract of tobacco. It is absorbed
ipto the blood circulation with eash cirarette smoxed, thuas '
rroducirg differsn toxicological effects, These effects might

reaszh most: i{ nedt =il of the vedy systems ( Hug , 1970 ).

Tne vital rote of dietary protein in the production,
nsrev¥ention, and repair of organ injury has been widely apprecisted
and extensively s ii=zd. ilthongh tne nutritional status 1n
moct of the develonine ~ornwarditier is usually a protein deficient
diet, yet smeq<in; -:ti% fominates, ( Van Proesdij, 1960 Y.

“fforts are being Zong by the develored countrles which ere _
r.ot gaverned sy m3lanutrition to control smoking, It is worthwhile
tk~t developing countries zoverned by malautrition should follow
,Jire sace trend.

The present investization deals with the Interastive
pffect of zvoteipn deficisncy =2nd nicotine on the lung.

— 9 —
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MATERIAL AND METHOJS

A total numuver of 144 male weanding AI19ing rats, six
weeks of aga, and ranging from 50 : 60 gramz o7 btody waight
were divided intg four groupd s showe in Table (1):

Table (1)

Erperimenial Design and Group Distrikutiscn

Group Eo. Treatment W¥o. of Rats
Control (1) Well balanced diet . 42
Caatrol (2) Well balanced diet + Nicotine 3&
Cantrol (3) Protein deficiant diet 36
Zxperimsutal Protein deficient diet + Nicotine 40
ETO4D

Tne compossition of the experimental die%= used are shawmn
in Tsble {2) :

Table (2
Compozsition of the Experiaental Diet:

Tompasgitl i
dietary Component Bfaecalbers s - -
_2t Prote:is 1t
Sk
Casein 205 S%
Corn starch 66% B1%
Cotton seed oil T% A
Mineral nix.(Jones¥Faozter,1942) 5% 27
VYitarin mix. (Woodrufs, 19%1) g% 2%

Pure nicotine { BiM Tuedicals iL44., Inglana : af
the formula

(

e o J R L oo Lo s B 5 .
O« - - N, . .r : R M i

L. R
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was mixed with diet at a dose rate of 30 mg. / kg. body wt. /
day. Cffered amounts were adgusted weekly according to fluetu-
ations in body weights and amounts of food consumed

' Autopsies werae pPrfDrmed at weekly intervals for five
weeks, fitoss structure of 1unga ‘was observed and lung weights
were de*ermiveﬂ to the nearest 0 1 mE . using a Meopta torgion
halance.

For histological ard Kistocheémical investigations, reprew
sentative samples from each lung were subjected to the follewing
fixation and staining technlques:

1- Bouip's fluid for routine Haematoxylin and Eosin.
2- 1% ruffered formalin fgllowed by stainlng in:
Feulgen reaction for D h WAL
‘Pyronin / Methyl green stain for R.N.A.
3- B23szan's piero alcohnol fixative and gtaining by P.A.S.
gacticr. for relysaccharides,
The techniquﬂs used are those recommended by Fearse (1959).

J

RISULTS AND DISCUSSIEN

Tape_Weighte
Relative lung weights, calculated as percentages per
body waights are demorsatrated by Table {3):

Table (3)
tverage of Relative Lung Weights
“Wiration | Control-  Groups . — Experimental group
weeks) moey

.-E-a_]:r::ced d {,1 5!'43;,&'83 Log; gEOte:Ln L. P J. + Nic.

; £20 1 ClaC ©.726 T e.Cis 0,710 170,020 _ 0,825 T 0.007
P C.815 L g.na9 ©.715 T 0.C07  0.695 f G6.G91 0,785 F 0.120
.22 L o,006 0,305 26206 €.820 Yo.40C 0,970 T 0.110
¢.750°2 c.azr o.92¢ Toea1100 0,330 L oe.022 8,935 T oc.oe7
A se e Top e 2,893 1 0,110 0.9¢0 T T 0.042

¢.30C  G.ol¢

: e e e e - R e e Sy e et n e —
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Data of the experimental group reveal a slight increase
in the relative lung weights witk reapect to body weights,
This imecrease iz more c¢learly identified Trom the Third weck
of the experiment and thereafter, Such finding was confirred
by Alezandrov and Baitchev {19€3) in rats inhaling cigaretts
gnokes and attribtated this ipcrears to the appearance of
glandular tumonra. HNeverthelessa, starving rats injected by
nicotine showed u significant deerease in their relative lung
weights, { Simkowich, 1973 ).

Gross_and Mieroscopieml Studies :

Normal lungs of the first control group wers zoft in
consistency,'ﬁﬂgnjpink in codour, andﬁhniform ApPONgY appeararce
{ Flgure 1l-i }. BRegular inecrease in size with growth of raia
was evident throughout axperimentatlon, All ostudied specirtras
ha¥enormal migrescopical features { Figure 2 ).

In tha second control grour § whore rata weore giveo smizoti:
with the well balanced diet, a fraction of exr.zined lungs .acwed
congeated lobes ; predominently one of the 1:ft lobes, Cou zsted
lungs were alightly firm in eonsistency and iark red in colour,
Iungs of rats sutovsjed at the end of erxperi.cntation showed

- uaTeas Bfiadhesions %o the riks. 3ch arcns w:re markedly pale

in colour and kard in tke cut sveface { Figrrz 1-ii }. Om
micrescopical examinaticn, signs af int2rnal hasmorrhges were
evident by the fourth week ( Figure 3 ). later, tre alveolar
walla hecame thickened and alvecld wers Tilled wi*h a firm nnt-
work contalning erythrocytes ani polymorphs, Zplthelial ce.ls
lining bronchioles were degenerative and distorted., The develon-
ment of internal pulmonary haemorrhage during nicotine administr-
ation is also confirmed by Alexandrov and Raitshev (1963); while
Mahrburg (1958) reperted this lesion to be freauently trensitory
In subtoxic nicotine doses. Histochamically, lunz tiesue of this
group showed graduel decline in the P, A, S. pogitive material,

While D.N.A. gave intense reaction throughout exverimentation,

( Pigure 4 ), R.N.2, stained faintly prior ths fourth week: a{%or
which it acquired normal staining affinity., Thus while Rosenkrtn
and Sprague {(196Y9) also reported similar elevations in lung D.N.A



, exr'snztion for this uneipected findins 15 affered by

sldclatt et al. {197%), to bve due to the accumulation of

X.4. in cmall alumce located in the reticulum and membran®

f the nucleud durinr ihe process of cellular necrosis. therefore

sying intense raaction.

In the toird control group vhere rats weTe maintained ou
he protein deficient diet, lungs weTe groasly upaltered during
the whole experimental nepriod ( Figure 1-iii ). On microscopical
gxamination, the crgansahcwed some degenerative nronchioles.
§iight fragmentation of tissue OT gonal necrosis cheracterized
gpecimens examined by the fifth week ( Figure s J. Higtocheniczlly¥,
s slight {ncrease in the P. A. 5. poaitive material aceured
during the first two experimental weeks { Figure & )}, follawed
by slight and gradual declina, while nueleic acids staining were
not pignificantly faint.

In the experimentai ETOUP, rats under the.double siress
of protein-deficiency and nicotine showed severe grossly affected
1ungs. Taring the firgt tuwo experimental weeks, the oargaon appeared
wholly congested and dark red in colours BY the third week,
multiple nodulea of congsolidation, predominentiy restricted to
the left lobe charecterized mest examined lunge. These white
pilky nodules weTe gtrongly adhered to the ribs where it was
daifficult to remove. lLater, it invaded the whole 1lung { Figure 1-iv).
Microscopical jinvegtigation cnowed degenerative proncpioles by
the second weaK. Turing the fourth and fifth weeks, pulmonary
tiggue became wholly necrotic { Figure T Y. No- identifiable
alyveolar pattern could Te distinguished besides the inveslon of
red blood Celia and polymorphs ( Figure 8 . P. A. 5. poaitive
material appeared relatively dense during the first three weeks.
Thereafter, it gtained faintly ( Figure 9 ), DN.AL and R.N.A-
were significantly falnt and undifférentiated_and therefom
finelly depleted by the fifth week { Figure 10 ). - Mortality of
rata of this group after the Lifth week ended the investigation.
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ABSTRA

i€

Studies on the interactive effecte of protein defici.
diet and nicotine { 30 mg./kg. body wt./day } on the lungs
of male weanling Albino rats have indieated the following:

Relative lung weights shawed slight increase. In the
gross, lunze were wholly congested, dark red in colour, with
multiple white nedules firstly restricted teo left lobes and
later extending to invoelve the whole organ. MHicroscopically
fegerer-iive “renel’rl::, distorted alveolar pattern, ecpal
necrogis and internal haemorrmhges were the main histologiez
features, P. 4. S. positive material gave an intense reactio
during the early phase of investigation, fcllowed by 2 gradu
decline, D.¥,A., and R.N.A. were finally depleted by the end
investigation.
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CAPTIOQRS COF FIGURES

Representative lunga from experimental and contre
Eroups:

i= Well balanced diet.

ii- Well balanced diet + nicotine,

iii- Low protein diet,

iv- Low protein diet + nicatine,

Formal lung tissue from rat aoffered thﬁ well bal:
diet,

{ H& E : X 150)

4 weeks of well balanced diet + nicotine.
Internal pulménary haemorrhage.

{ H&E : X 400)

3 wekks of well balanced diet + nicotine.
Intense ataining for D,N.A.

( Feulgen reaction : X 300)

5 weeksa of protein deficiency.

‘Zanal necrdois of lung tisaue.

{(H&EE: X100

2 2 weeka of protein deficiency.
Increagse in the P.A.S. +ve material.

{ P.A.3. reactiom : X 300)

4 weeks ol pratein deficiency + nicotine.

. Degenerative bronchisles invaded by fibroblasts,

(H& E : X 400)

5 weeka of protein deficiency + nicotine.
Distortion of alveolar vastern, haemorrhage and
infiltration.

(HakE: X200



— 337 —

4 weeks of vrovein deficiepgy + niedatinz.

Faint Api undifferentisied F.A.3. wve material.

( P.i.f. recoitinn 1300)

Fipure 901

Pigure (10): S weeks of protein deficiency + nicotine.

Depleted R.N.A.
{ P.M.G. 2tairc ¥ 300}
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Serum Ceruloplasmin ind Copper In Fllariasias

By

K.A.Rifeat ; T.S.Kbhollef ; H.Kkh,llakled
from

Parasltology Department, Faculty of fedicine and Kutrition &

.

i

Food Chemlstry Department, Unilversity College for Women,
Aln Shems Unlversilty.

Serum. ceruloplasmin and copper levela wers aaaayed-in.42.
filariatic patlents. They were divided inta elephantiatic end
micrefilariatic cases aceording to the.saverixy of infé;tion. -
Both merum. copper and ceruloplasmin were in the normal range i;
elophantiatic stage except 36 % of tested cases phowed elevated
serum copper than normels. In microfileriatlc cases, both seIrum
copper and ¢aruloplasmin were markedly inereased, while 29 % of
cages ehawed_norm&l gerum copper. DBoth were highly signiflcantly
differenf 2a corpared fto conirols, The significance of these
data is fully discussed.

Introduction

ey i

Pllarlaein occurs in men as e result of infection with

certen filgial worms lrcluding Wucheraria bancrofti, Wuchereris

malayi, Loa Loa & Onchocerca ¥Yolwvulua. Infectipn vith Vucherexria
bancrofti is commonly celled bancroftian filariegis. The full

manifeststion of the digease develops in youth and is seldom recorded

I 7
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in very youns children under ths aze of two years. The zdult
worms Inhibit lymphatic vessels and nodes. The mierofilariae

are first expelled into these areas and later Into blood stream.

The present study is to investigete the effect of filar-
igsis on serum ceruloplasamin and coppsr levels. Ceruloplagmin
iz 8 copper-containing alph52~globulins. It 1s believed teo play

a role in copper traneporit and abserption.

iateriels and Methods

The materiel of study conslsted of 59 cases from endemic
areas. They aged from 25 to 40 years. 17 cases were taken aa
controls, they gave negetive Intradermal test on using Dipetelonema
evansl antigen, 17 caagea with microfilariase in the blood am
diggonieed by thick ¥leoad film at mid-night. This group weas
pelected to represent the inflammetory otage of tne disease. 25
cases were chopen to represent the elepbantiatic atage of the
dineass-and digsgonised by the clinieal picture and by the indirect

bzemagglutination test using Dipe%alon@gg evaned antigen. Blocd

samples were taken in the mid-night, sera meparatéd. Cerulcoplasmin

{ copper - oxidzee ) hes been eatimated according te the method
described by Ravin { 1961 )} in which it can catelyze the oxldation
of P-phenylenedimmine and the extent of the latter process ls used
ag a meabure of cernloplasmin. .. ampunt present in serum. Serum
copper wes estimated by the method of Gubler et al { 1952 A )
depending on the measurement of the depth of the colour of ita

reacticon with sodium diethyldithlocarbanete.
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The deta obtsined for serum ceruloplesmin and ceopper 1n
the material of study ere shown in Tebles I, II, III and g figure.
In normals, ceruloplasmin level ranged from "4é.0 - 117.8 |
( 90.7 + 5.6 ) mg /100 ml serum. The normal serum copper level
woa 88 — 170 ( 138 4+ 6.9 ) Ug / 100 ml. Whereas the aerum levela
of ceruloplasmin and copper in the 25 capes showlng symptoms .of
olephentiasie were 46.0 = 135.3  75.4 £ 4.7 } mg / 100 ml a nd
103 ~ 225 ( 154.4 % 6.4 Y Ug / 100 ml, respectively. However, 9
cases ( case no. 14, 15, I6, I7, 18, I9, 20, 2I, 25) out of the
25 ghowed higher serum copper values ( i.e. 36 % ) of elephantlatic
¢zeeg. Thelr ceruloplasmin was in the mormal level. Bath serum -
ceruloplasmin and copper were gignificantly different from control
values ( PL0.05 ). |

In our group of microfilarsemis gerum c¢eruloplasmin and
copper velues were 117.9 =~ 248.7 ( 151.2 + B.9 ) mg / 100 ml and
145 - 260 { 195.9 + 9.4 ) Ug / 100 ml gerum, respectively. lLevels
of caruloplnfsmin were elevated thsn normmle for sll cases. The
same increase for serum copper excapt 5 cases ( case mo. 1, 2, 3,
4, 5 Jout of 17 ( i.e.29 %) have normal serum copper. Both cerulo-
plasmin and copper levels were highly elgnificantly different mm

compared %0 control velaes ( P { 0.05 ).
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Tables I Serum Cernloplasmin ( mg /100 ml ) and Capper ( Ug /100 m
for Normals

cage oo« serul ceruloplasmin parum copper

L 117.80 141

2 101.20 _ 158

3 91.50 168

4 57.60 144

5 78.50 170

& - 96400 €8

T ’ 117.80 . 105

g 87.30 146

g 102,10 158

10 49.00 141

11 117.80 167

12 70.00 - 158

13 96.00 688

15 96.00 140

16 117.80 _ 117

17 Se.00 - 115

Range 49.00 =~ : €8 ~
117.80 170

Ve 90.70 138
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Table II: Serum Ceruloplasmin ( mg /100 ml )} end Serum Copper
( Ug /100 m} ) in Elephantiesis ( 25 cases )

Cege HO. gerum weruloplasmin ERIUL COPPET
1 61.1 145

2 - 65.4 145

3 87.3 135

4 71.6 155

5 101.2 153

6 46.0 145

7 68.1 ’ 105

8 49.0 155

9 56.7 145
10 56.7 105
11 69.0 155

12 B2.9 153
13 49.0 117
14 6544 Is0<
15 69.8 I75 °
16 78.5 s e
17 52.4 225 °
18 6I.I 200 ©
19 61.1 1497 °

20 ' I35.3 : I7s @
21 &5.5 ife ©
a2 Ing.I : 103

23 II3.4 145
24 ' 104.7 105

25 LI04.7 I75 ©

e

© denotes higher velues thken controls,

fl

Range L 46.0 = 135.3 103 - 225
Moen ' 75.4 154.4
S.E. 4.7 6.4

+ .
P . < C.05 (gj_snifj_cg,nt) <0-D5 (Bisﬂiﬁ G_nt)




Tghle III: Serum ceruloplasmin and Berum copper in icrefilerae

{ 17 caees )

Case no. serum ceruloplesmin gerum copper _
1 I26.5 IS5 R
2 Ii8.2 I45 6§
3 I30.9 I45
4 I20.4 IO N
5 I70.2 Is5 °
6 I26.5 250

T 117.¢9 Is5 .
8 I126.5 250 -
9 135.3% . - 175
10 I20.7 195
IT I92.0 205
Iz 183.0 250
I3 I51.8 I95
I4 2468.7 210
15 ' I70.2 235
16 I96.3 23%
17 I35.3 I75

0 denotes normal level.

Range 117.9 = 145 =
’ 248.7 260
Kean -151,2 195.9

+ 5.F. 8.95 9.42
P < 0.0I (eignifiecant) < 0.0I (significant)
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Digcusszicn

Hlocod samples were taken & mld-night because the
filariall worms migrate to prepheral blood vegsels at night.

The presept deta indicates the normal level for both
copper and ceruloplasmin are in accordance with data previou
reported for normals ( El-Nabawl et gl, 1970 and El-Hawary el
1973 ). The normal serum ceruloplsemin and copper in cases
showing elephantsisis is a result of normal liver function. ]
1s moderd_te increase in serum copper level for 36 % of the
tested cases. This moderate serum copper lncregsa a8 in =t
gnce with the findings of Wysock ( 1958 ) in cases of uncomp!
fibrosls. It 1s guggested that this finding may denote live:
involverent lezding to the relemse of some of its copper con

into circulstion { El-Hewary et gl, 1973 and Ehalifa et al,l

On the other hand, the microfilermmic tested cazes sl
gignificant incressa in both cerulcoplacmin end copner than »:
7hi3 overzll tandensy of hrprr-cupremla in severa infcocetion :
in agreement witlL reports of other workers ( Gubler et al, 1

Heldig, 1954 and Khalifa et al, 1972 ).

Several siudies showed that virsl end micrehial 1afzed
portal, biliary cirrbosls end mycardial infarctions éhowed &
in ceruloplesmin content which heas been found concorltant wi
the incremse in oopper concentration { Markowitz et gI, 1955
These disesses are cheracterizad by & change 1n eerum proteir
distribution., Thle change can he posaibly due to lnability «
the damaged liver tissue to synthegise the polypeptide, ae if
is wall known that the liver 1s the main site for its format:
It ig alao suggeéted that the inereassz in serum c¢opper end
ceruleplasmin wan found to ba related to the setivity of the

“igeape, The enzymatlic activity determinatlion might be utili:
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g & nom-specific 1anoratory teat for establiphing the severity
f infection. In our opinicn ceruloplesmin level 1s & mOTe
enasitive laboratory {nvesatigation and ghould put the phyeician

n gusrd for moTe clope and longer fallow up of casefe.

The findings in the preeent work of uniform lncreese in
Jerun ceruloplasmin in microfila:nia:sm 1ead one to suggest the
passibility of considering incressed seEUl- ceruloplasmin levex -
ap a oriterion of the extent ond magnitude of tissue destruction
in en lmmmologic dlassse, of provad streptococcal infectiva
antecedence. It 1s of interest to sdd the £inding Teported by
Bezlikov { 1967 ) coumcerring changes in oxidess activity of
cernloplaemin in rats gfter guocceseive infection with B.hemolytic
gtreptococcus strain H—46-4 every two weeks ta prodoce experimentsl
myocarditis. Cermloplesmin gynthesls was incresoad during the
gctive phase of the process gnd drcpped with Its decline.
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THE CORROSION BEHAVIQUR OF ALUHINIUN IX SODTUM BEYDRQXIDE
SQLUTIONS CONTATNING PUNGESTATE IQNS.

by
Kh.M.Kamel,A.Kegsab and E.Abdel Hamid.
Chemistry departaent,University college
for girls, Heliopolis,ﬂairo(Egypt).

 INTRODUCTION

Brasher(l)suggested thet some anlonsg are corrosive
when present 1n large dilutions and become inhibitive
at high concentrations.In tegting this theory the co—
reogion beheviour of aluminium in sodium hydroxidevsc-
lutions containing godium phosphete and godium chroma-
te were previously étudiedsz’B)

Tn this work we gtudied the corrosion behaviour of

Aluminium in alkaline tungestate golutions.

FXPERIEELTAL

The polari=a=tlon measurements on the aluminium eleck
trode were cerried out in a cell described in en earlier
publication(%) This cell 1s constructed from the arsenic=
fres hard borosilicate glﬁss,Hysil,and thus 1% permits
the vigorous purification of the solutions under investl~
gation through pre-electrolysis.
For thls purpose we used a platinum electrode(2 cm® ple—
tinum sheet welded%tc a platinum wire sealed to glass).

The electrode were prepered from extra-pure asluminium

rods 3 mm in diameter{Shering Kghlbaum COMPANY).
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2.Each Tun was carried out

The electrode aree was I cm
with a8 new electrode. 41l Solutions were prepared from
A.R.materinla.Before each run,the cell was cleaned wlth

a mixture of nitric and sulphuric aclda(dA.R.)end thorou-
ghly washed with a conductance water.

Determination of the corrosion rate wes carried out
using the weight=-loss technique.Experiments were perfor-
med on pileces of aluminium nmegsuring 5 X I0 ¢mm and 0.8
mm thick,cut from amalar sluminium gheet.

The test pieces were first gegeehsed with acetone,wnshed
with conductivity water,dried in élcohol end ether,and
then weighed.

Corrosion tegts were carried out.in awide 200 ml Jar,
in vhich the specimen was susperded for 2 hours in the
test saluticon.The specimen was then removed,rinsed with
conductivity vater and Ffip21ly driled ard weighed,

A1l corrosion tests were carried cut in aermted,un~tirred
polutions.Results were duplicated end the mean was comn-
puted,

For measuring the corrosion potential,the potential of
the aluminium electirode was followed ag & function of
time over a period of 3 hours.In all solutlons studied
the potentisl became constent constant within Ca 2 hours,
All meagurements were carried out at 30°c in an air ther-

mogtat controlled to &+ 0.5 c.
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RESUL:ES AMD DISCUBSION

=CGorrosion potential apnd corrosion rates

The potential of eluminlum glectrode VA8 meagured in
0.0I-0,2 ¥ NeOH solutions containing 0,00I-1 M NayW0,.
The steady gtate potentials obtained after 4 hours Jlmme-=

rgion were plotted agalnst the logarithm of the molaer

tungestate concentratian for the different NeOH solutionss
As evident from Fig(I) sthe first pert designated by
(a)-eyrasenta a reglon of almost congtent potentlal.The
reag: of tungestate concentretion within which the poten—
tiel rerains constent increases with the elkali concent—
ration.The gecond part designated by{b) shows congiderable
jnerease of potentihl with tungestate concentretion.

Tne corrosion rate,vcorrmg/hour,has also been deter=
mined in the different golutions.An example of the resu-
1ts iR ghown In Pig(2).In this figure the corrosion rates
in the ~g=resTOIP ITE free sodium hydroxide solutions £Te
raoTe. erte’ ty dotted lines,these are teken eg reference
ra’uee to tho=e obtained in presence of the different
tungestate concentration.The plota can be Toughly divided
ipio twn perts a,b which correspond reapectively to the
paris B and b of the potential log C relationships.

Part arcovers the concentration ranrge 0.,00I-0.05 ¥ Na2 a°
At such concentrations tungestate ions herdly affect the co-
rrosion rates.However,in very dilute elkall golutilona{0.0I-
0.02 M WaOH 1}additlon of small amounts of turgestate leads
to the decrease of the corrosion rate down to & minimm

value at 0.005 M w042".
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Part b covers the concentration range 0.02 = I ¥ Tﬁnges—
tate. In this range,incrense of tungestate concentration
bring abtout rarked increisn in the corrosion rate Irmall
NaOH solutions studied.It 1s to be observed that hydroge:
evolved,while there was no Indication for the reduction
of tungestate lon.

T.ae above results are Interesting - an fer as Bracher'st
equation 1s concerned.This equation requires that,for a
corrosion activating anion the potential of the corroding
qe’al decreases lLimearly with the 1ogér1thm of the anion
concentration.In the present Investigmtlon,incremse of

Y corrosion rate la accompanied with increese or the

corroslion potential.This shows that the addition of Nazwc

g2erlerates the cathodic reaction.Simiiar bebaviour was

obzerved in case of Na3P04(?)

Gelvenostatic corrosion current:

In this techroique we meesured tbe current passing in

‘a cell composed of two alumlnium electrodeg,ons immersed

in the pure elkall solution and referred to "Reference

ela¢trdde” ,apn the other Immersed in the same alksli so-

iution containing sodium fungestate"Test electrode”,

-— The diflerence in corrocsion potential hrought about by

the tungestate leeds t0 the pasasge of the so called gal-
vanostatic corrdsion current.The galvanoatatip corrosion
currents as well as the potentinls during the passage of
those currenta were followed as a function of tilme,end

the steaay state values are plotted versus log C of W042'
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for %the different NaOH golutions.As example,Figs 3a and
3b show the results obtained dn cese of 0.2 U HaOH.

Tt is obvlous that the potential of the reference ele—-
ctrode remzins praotioally congtant.For the regt elec—
trode,on the other hand,the potential increages 1inearly
with Log C of Na2W04,in agreement with the pehaviorr b=
perved from the measurments of corrosion potential under
open—oirouit conditlong.
ss a result of increase of the potential with tungeatete,
galvanosiatio corrosion current flows from the reference
electrode{negasive pole)which undergeces anodic resction,
to the test electrode at which 8 cathodle raaction pro-
ce=dn.Ve have,therefore,assigned negative signs to the
value of galvanoatatio corrosion currentss
As evident from Fig e minute corrosion currents ere ot~
gerved at low tungestate conoentrations.Then at a certain
tungestate concentration dependent on the alkmll concer~
tration,the galvanoatatio current begins to increase sig-
pificantly with further jnerease of WO4E' concentration.
The results of these experiments show agelin that the pre-
gence of sodium tungestate aooeleratea the cathodlc reec=

tieon.

~Anodic polarisation:

In order to . ¥DXOW 1ight on the anomalous corrosion
hehaviour in tne tungestate aolutiona,anodio polarisation

meesurerments weTe carried out in 0.2,0.1 ana 0.05 ¥alH
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solutions,containing different N32W04 concentrations.
An exmmple pf the results is given in (Fig 4).
Polarisetion wag cenducted within the current densify
renga o8 . o2 Asen®

Generally,the polarisation curves exhibites a regilor
of stationary poteatial which extends up %o & certain
current density dependent on the tungestate concentrsa -
tion .The electrode is subjected to low everpotential
and tben et higher current densitles the potential rise
rapidly.The rapid increase is likely due to the laek o
sunply of OH ions at the eanode leading to incomplete
dissolution of metal oxide as Aluminium ALQ,” o The me
oxide accrumulatéaicn the metal surfaca,with the result
that the mrirl is passivsted.

The 1mportant phenomenon exhibited by polarisation
measurements is that pasgivation occurs et a decrezsing
sncrent demeity =23 the concentration rf tungezsiabe io
irsreazed.Such a behaviour may reveal that W042" lons
pa ticipate only in the electrolytic transport of ths
current,but they are not evolved In the anodic Tresctior
Paasivatlion current decrease; with tungestete concentrs
tion owing to the decrease of the sumply of OH ioms tc
the anode.this is because the fracticn of the current
oarried by OH ions{viz.their transport numper)decrease
as more tungestate ions are added. According to this ax
gument, the pagsivation current,et a given tungestate co
centration,should increase as the alkali concentretion

incrzaged.

This iz actually true as evident rrom(Fig 5) which show



the passlvation currenta in 0.0I, 0.02,0.05,0.I,0.2 and
0.5 M Ma0H golutions in presence of I M tungestete.
MorTever,30me experiments were carried out in gtirred
golutions,whereby the peasivation currents increaced

markedly.

~Cethodic Polarisation?

Cathodic polarisation measurenents were carried out
1n 0.05 — 0,2 M NaOH solutions at aifferent concentrations
of Ea2W04: Hydrogen waB always observed to evolve at the
cnthode., . (Fig 6)shows the results in case of 0.2 M NaOH.
Tt i1a clear thet the pelerisation curve ig markedly shif-
ted tao less negativé potentials &8 the salt concentration
ig increased.Tfois confirms the activations of the cetho=
dic reazction. '

The ectivation of the cathoalc rasction, and consequen=
tly the promotion of corroslon rate on adding the salt
night be attributed to tne adsorption of ¥at 1on on tmne
electrode surface(?) ’hia 1 because the adsorption
of Nat ton leads to the increase of the negative coRrge

density on the ares around the lomn, and consequently,an

active cathédic aren ig formed.

~Behaviour in 10; alkali concentretion:

At low alkalil concentrations{0.I M),audition of very
gmail amounts of Na2W04 leads to the decrease of the cor-
rogsion rate to 8 certain minimum(Fig 2).This is of course

{mportant from the economic point of view.More interesting
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however,is the theoretical reaning of the phenomenun.
From %he observetion that the corrosion patential is
algo decreased on edding the tungestate salt(Fig I),
it 13 concluded that the cathodic reaction is retarded.
This most probebly irndicated that the activity of rea-
" eting entities,viz;,the water molecules in the double
layer,decreage as the ectivity of the ¥a® dons in so-
lution is increased.It seems that Na¥ lons are prefe~
rentially attracted to the double laye;,while the ordi-
ginally oriented water molecules are displaced.

On durther Incremse of sodium tungestate concentration
Na* dons became admorbed,anmd the usual increase of ¥

cory
with Na2w04 concentration ias observed.

TesARY

The corrozion rate and potentisl of sluminium wesre
measured in 0,0I-0.2 ¥ MaOH solutions containing 10™3
~ I M ¥a W0, at 30°c. It was found thet above 0.05
Ha2W04,the corroglon rate and petential increass with
tungestate concentration.The %alvanostatio corresaion
ocurreht Increased elso with the salt concentration.The
ragnlis of these measurements indicated the activation
af the cathodic reactions.
Anodic polarisation curves were measured in alkeli go=
lutions contalning(0.00T = ) M)Na2W04. The results -

42" ions participate only in the electro-

vealed thet wo
lytic transport of current but they are not involved in
toe anodic resction. The results confirmed tne accelera~
tion of the cathodic resction.Thia iag attributed to the

adsorption of ¥a* ions on the metal surfeoce.
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WATURAL PLANT COVER IN THE DESERT FRINGE
WEST OF HILE DELTA
BY
M. A. HAMMOUDA
Professor, Botany Department, Women's College,
Ain Shams University, Cairo.

Introduction

The area west of Rosetta Branch of the Nile gives an

ample of a desert fringe where xeric and mesic haebitats

me.sin contact at a pargiz line. In guch an area reciprocal

fluences and interactions of factors OCCuT. Thié paper is
vocated to a8 study of patural plent

and features of plant“communities in thi

cover in the area.

ttern g area were

wwestigated.

The scope of survey covers & traingular area, the head

f the traingle is 8W of Cairo and its bage represents & line

assing from EKhatatba on Rosetta branch to k. 106 on Cairo-

1exandria desert road. The study was made along four trans-

cts traversing longitudinal and horizontal planes of the

urveyed area.

Tne sffect of wind ercsion and depeosition in such an area

is quite pronounced. Sand. is drifted from the desert uplands

and deposited on the lower contours to the east and threatens

the fertile land. Wind-transported sand exerts clear effects

on soil and vegevation.

— 389 —
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Geology

The general geological cheracteristics of the norther
part of the western desert of Egypt has been reported on b
some authers e.g. Shatta (1955). Recent series include th
Nile silt end alluvium occuring in the limited area border
the Nile Delta. Its thickness averages from 20m. to the s
~f Cairo to 40m. to the north, Attia, (1§54). Pleistocene
deposits as sands and gravels of assorted sizes border the
cultivated areas west of the Nile Delta forming a series
terraces of varicus heights. Pliccene rocks exist in the
", *1---t, OQutcrops of porcelanecus limestone and black s
alternating with argillaceous sandstone are distinguished.
jiiocene dsposits composed essentially of limestone chsngin
partly into a fluviatile series and exposed Eocene sedimen

occur at Abu Rawash area and the Pyramids plateau.

The general axial trend of the surface anticlines is

-

NE - _"'_:ﬂ,f -

Topography

The area under investigation (see Fig. 1) shows in ge
a characteristic uneven relief, of an undulated landscape
BY-NE sloping trends and an eastward depressed area which
provides the fertile land bordering Rosetta branch of the!l

(Eontour about 12-15m.). A prominently broad sand bar -4
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t Eatta— is developed west of and parallel fo'Hosetta channel
xtending northwerd to a long distance from Eatta to Wardan.
ehira chann=1 has its'way along sandy area (contour about
Om.) in the south. To the west, the land rises steeply to
ontour 50m. or more forming the terrace side seen westward of
bu Rewash~Birkash and further to the north along Imbaba -
hatatba desert rocad. Frryom this side some runnels glope down
ith a prevailing SW-NE direction. There exist also few wide
od sloping dry streams of which may be mentioned Wadi Farah
ith » west-eastward course joininglthe eastward depressed

=1 opposite t5 k.30 on Imbaba-Khatatba desert road. West—
ards the undulatid gréval desert prevails; Cairo-Alexandria
e3zvt roasd traverses it SE-NY end Khatatba-Tahrir province

=zert rosd F-Y.

Fapecinlly to the south exist calesreous prominent uplifts
.&. + G. Abu Rawazh (174 m.), G. Mansuris (182m) and Garet

» Hadwdin (232 m.).

Climate

The follewing table, {Table 1) shows monthly variations
f the climatic factors in Giza (G), at the scuth of the
tudied area, and Badr Centre in Tahrir province (T), at the

orth., The deta given represents mean values of 1966 and 1967.
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Transects

Vegetation study was made aloing four transects as foll«

Transect 1: (SE-NW) Imbaba-Khatatba eastern road (ea:
of Behirz channel).

Transect 2: (SE-NW) Desert border from Abu Rawash
Birkash-Nikla-¥Khatatba gesert Toad.

Transect 3: (SE-}Y) Cairc-Alexandria desert road till
k. 106.

Transect 4: (E-W) Khatatba-k. 82 Cairo-Alexandria de:

road.

Vegetation

The main types of plant communities and habitats along

the studied transects are given in the.following:

Traansect 1:
The prominent effects pertaining on vegetation are cag
by Nile water {Beshira channel) and by drifted sand. Alhégi

~paurorum or Phragmites eustralis occasionally appear forming

pure or mixed stands indicating near water table. A communif
type (stand 2, Table 2, Fig. 2) is remarkable on elevated

areag.
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Table 2: Floristic compositioen of Alhagi meurorum communi ty

type-
Stand 1 Stend 2
Alhagi meurorum (pure stand) d.
Fhragmites australis . ' cod.
Imperata cylindrica - C.
Cynodon dactylon e Ce
Panicum turgidum e - C.a

Launaea nudicaulis

h o
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On moist areas of low comtours C.6. ,’ south of Abu Galeb

aﬁelops an equatic community type composed of Panicum

spens - on water, the cattail Typha domingeneis and bordered

; the reed-grass Phragmites australis and the sedge Cyperus

\ternifelius. The series of flat sand dunes west of Rosetta
ranch hold a dune plant community (Table 3) dominated Aristida

coparia in the top stands: (Pig 3) and by Polycarpea repens

n the foot stands.

Table 3: Floristic Composition of Aristida scoparia Plant

community type.

Stand 1 Stand 2 Stand 3 Stand 4|
Katta: foot of |Katta: top of| T3 k.55 T3k.56

dune dune
Aristida sccparia Cod.. d. d. d.
Tolycarpea repens d. - T. .
Pronisctun divisum a. . » -
Panicun turgidum - . cod. c.
Ieliotropiun luteum 0. . - -
Moltkea Calecsa O. 0 T. -
Hammada elegans . - T. r.
Monsonia nevea 0. . 0. .
Bassia muricata r. L - . .

The windward side- height may reach 4 mts.-is dev id of

y1lant cover which is only restricted to its base.
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Transect 2:
The terrace side to the west is almost devoid of vegetat-

ion except scarcely on the eastward inclining slopes.

The sand flats by the terrace base on the border of

fertils land sustain Moltkea callosa community; type, Table &

ghd Figs. 4,5). Of the characteristic species may be mentioné

Heliotropius luteum and Panicum bturgidum.

Table 4: Floristic composition of Moltkea calosa Plant

community type.

Stand 1 |Stand 2] Stend 3 Stand 4

T2 m2 T2 T3 K41
- laltkea calloaa d. d. d. d.
Heliotropium luteum cod. Ca Ce -
Panicum turgidum a. 0. a. -
Peanisetum divisum 0. . . .
Aristide plumosa C. cod. . -
Pulicaria crispa 0. C. . .
Erenobium lineare 0. . . -
Launsea nudicaulis c. . . .

Pazsing northward, the transect traverses the gravely

desert and on drifted sand, distinct stands of Aristida sceopar

appear. Blown sand fall along the elopes, and despite wind-
breaks the effect of blown sand is clear e.g. at Tences (Fig.E

Panicum turgidum scatterly appears and dominates on sand sheet

along Wadi Farah rummel (spposite k. 30 Imbaba-EKhalatoa desert

road) and especially at its mouth.
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Oppoeite to Khatatba appears Artemisia monesperma and

omes codominant with Penicum turgidum.

A seil profile in a cultivated area just at the desert
der SW or Birkash-near the southern end of the transect-is
resented (Fig. ?), Table 5). The upper soil is formed of
ayer of light sand, one meter thick, below which exists a

rer of heavier silty sand '2Q cm).

This sublayer has heen formed by earlier silting from
e flood irrigation water where "as the upper layer is built

by wind drifted sand.-

ble 5: Granulometric analysis of the soil Profile at tha

desert limit (SW. Birkash)

Particle size 50 cm 125 em
00 - 0.20 mm, ?75.7 % 27.5%
20 - 0.15 mn. 8.5 1.0 :
15 — 0.07 am, 15.2 21.4 -1
0.07 ma. 0.6 10.1

Transect ?: -

~ At the foot of Abu Rawash uplift a community of Alhagi
i, S

rorum is located (Fig. 8). A comminity dominated by

ophyllum coccineun {e.g. at K. 24) inhabits the shallow

»

1l at the foot of the limestone elevations. FPlant cover
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ig scanty on the gravel dzgers (e.g. k. 3-53), however, a

cermunity type dominpatsd by Hammada elegans occasicnally

appzara (e.g. X. 42) on dspressed sreas. Froo k. 53-84 th.
landzcspe changes to a desart grassland. By k.55-57 Arict!

gcymaria community type is rsmarkable on loose driftsd oors
on the eésztuardly directed runnels ‘Table 3. Fig. Q). Stat

ol Moltkea rallosa are located on drifted sand et the bord:

(e.g. k. 41, Fig. 10, and k. 67). A second érassland commy
in
t e dominoted Ty Panicum turgidam inhabits wide and cont:

T.hle 5: The fleristic Composition of Panicum turgidum

FPlant community type.

mz . Stlnd 11 Stard 2| Stand 3 r"t
SRR R
d. d. d. EodL
0. h. Ca ! E
. - Q. U
a. - 0. 0.
Y . C. C. O. G.
; Pagonia creticea 0. G. r. Tr.
Dolv ATTUER Tepens Ce C. C. c.
Ifl:::g:a spicata 0. 0. 0. 0.
Dawthonia forskzlei 18 . . -
RRE S oS p"o uTbsnsg r. . . r. -
la;atus T. . . .
mA a. - . -
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Table 7: Floristic compoeition of Pituranthos tortucsus plent community type.

7% Stand 1| Stand 2| Stand 3| Stand 4 | Stand 5 | Stand 6
) k.72 k.B3 k.87 k.89 k.95 k,105
Pituranthos tortuosus d. d. d. d. d. d.
Panicum turgidum c. c. c. r. - -
Zille spincsa - T. T. T. 0. 0.
Farsetia megyptisca - - . T. . r.
Bchismus barabatus O c. . 0. C. ‘0.
Mottlkea callosa 0. c. . 0. - -
Zygophyllun album - o. o. c. C. Tr.
Fagonia glutinosa . r. 0. 0. T. c.
Artemisis monosperma C. cod. 0. C. T. a.
Crotalaria aegyptiaca . . 0. 0. . .
Stipa lagasca . . 0. 0. 0. .
Hoplophyllua tuberculatum . . Tr. . c. .
Atractylis flava - . . - o. -
Hyoscyamus muticus . - . T C. -
Neurada procumbens . r. o. . . «
Helianthemum 1lippii - . . . 0. -
Convelvulus lanatus . . 0. 0. - .
Lamarkia sp. - r. . .

Launaea nudicaulis

-

T.




—-- 400 —

Table 8: Floristic composition of Zilla spinosa Plant

Compunity type-

m:3 Stand 1 | Stand 2 { Stan
- k.96 k.97 k.9
Zilla spinosa d. d. d.
Fituranthos tortuosus c. B. c.
Farsetia aegyptiaca 0. on °© 0.
Panicum turgidum . - c.
Harmada elegans - C. .
Zyzophyllum coccineum - 0. -
Z. albun 0. 0. 0.
Z. simplex T. - .
Fagonia arabcea - 0. .
Artemisia monosperma 0. cod. .
Atractylis flava 0. . -
Hyoscyamus muticus r. 0. -
Senecio coronopifolius r. 0. -
votula cinerea o. o. -
Laanaea nudicaulis o. Oa .
Pteranthus dichotomus 0. 0. -
Helianthemum lippii c. Te .
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Table 9: Floristic composition of Artemisia monosperma plent community type

Stand 1 Stand 2 | Stand 3 Btand 4 Stand 5
T4 k.16 T4 k.24 ™ k.28 1z ¥.400 T5 k. 104
Artemisis monaSperma d. d. d. d. d. "
pituranthos tortuosus B. Ce O. C. C.
Panicum turgidum C. O. G- c. C.
Zilla spinesa Ca Ca O C. c.
Farsebie aegyptiaca T . . - .
Hyoscyamus muticus D. O. - Co .
Hapmeda elegens O. . T. . T.
Fagonia glutinosa o. . o. O. Co.
salsola kall T - O. . -
Trigonella stellakta Ca . 0. . -
Polycarped repens O . . Q. .
Pancratium 5ickenbergi T. . . . Ta
Helianthemum lippii T- . Te . .
Medicago hispida c. . . « .
Filago spathiolata O. . T. T. .
Iifloga spicata 0. T. Te T. - |l;
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lgcalities Artemisif monospernd forms almost pure stands.
Artemisigs menosperma actually characterizes the open desert
sorub landscape of pnearly the whole length of Transech 4.

For fow kilometers at both ends of the transect - bigher eleva-

tions-, the vegetation is vary BCGrce.

Piscugsion

1t is evident tnat the features of the plant cover in
the studied area are greotly regulated by the complex of the
slimatic, especially rainfall and wind, (Tsble 1), end physio-

graphic factora especially topography (Fig- 1), and g0il charac-

teristics.

* The natural plaat cover in the area under investigation
ig oriented in gix distinet plemt community types, 8B follows:
1- Arlstlda scoparia sommunity  type.

2. Moltkea ¢allosa " "

&~ Zille lela gpi ngaa

&= Artem151a monas

-apd three: snbcnmnunltx types, panely:

_ gocclneum gubcommunity tyRe

a v

" ]

4 quatic and moist goil communities are also ;-spgesgnted.

i
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Each of the above mentioned community types is charac—
terized by the dominant species which give it e homogeneity
of plant growth. The phytoceonsis varies from an open desert

grassland in Aristida scoparia and Panicum turgidun community

types to an open desert sub Serub as Artemisia monosperma

cotunity type.

The pattern of the different plant community types is
reguiated by the intsracting complex of factors of the environ-
ment . Tolerance limits of the different spescies te¢ varicus
factors determine the floristic compositien of the different
localities of the above mentioned vegetation units; some are
transitional types. While few Zygophyllum coccineum subcom.
appears on shallow 80il on limestone at the southern sector of

the area, Zygophyllum gcoccineum forms a rich community type

representing stages in the development of wadi, Kassas (1952)

and Kasesea and Tmam (1954). Hammada elegans appears commonly

on gravel degert.

Panicum turgidum grassland represents a stage in the

general building uvp of sand soil. The last two exsmples may
thus represent stages in allogenic retrogressive and progre-

sgive succssional changes, respectively.

Pityranthos tortuosus community type is sand preferable

and merges to Panicum turgidun type to one side and to

Artenieia monosperma comounity type to the other side. Orien-

tation of Zilla spinosa and Artenisis monosperna community
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types appears to be sraatly governed by factors euch as goil
depth, runoif, and moisture Tegime..” -

Moltkea callosd community t¥Pe is a transitional one-
Moltkea callosd ig a pioneeT plent on newly drifted send and
develops on gand flats and dune baseB. Aristida sgoparid
toc, & pioneer gand binder is higly wind tolerant and inhabits
tops of dunes. Both species Are epdowed with the ability of

colonizing poving sand.

The six plant community types above pentioned are doming—
ted mostly vy gand loving plentae. They represent st8EEs of
plant guccession on gand exhibiting & form of compunities of
A peamoceres However, some of these community typee could

reach a relatively stable cubclimex stata-

It may be gtated here toat the community tYpes here repre-
sented exnibit some relationship with community t¥Pes distin-

guished b¥ Kassas and Abid (1962) for the Eastern desert.

The Tole of wind, througherosianand depopition ig quite
ovident in the area. Send crespB gradually from the north-west
to the low ecultivated 1and in the east. Movement of goil is
controllad bY grain size and wind velocity. Thus according to
Stockes law, B grain of sand 0.125 ma, in “dianpter -could
pe moved by & threshold wind velocity of * 5-6,7 m./BeC«

(about 16.0-24.0 ¥o./h). Soil may be moved bY saltation,
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supeasion or surface creep, Stallings, (1959). While salta-
tion is responeible of moving graips ranging ic diameter [rom
0.1- 0.2 mm., particles less than Q.1 mn. #Te carricd in sus-
pension. Grains of about C.5 —\::0 m@,. in diameter.derive
their kinetic energy by the impact of grains moving in salta-
tion to form surface creep. Deposition occurs as wind carry-
.ihé_spil:materia; either in suspension or saltation subsides
—”;=:fﬁkﬁ~r¥gE6*if'deposits its soil load, {see Fig. 6). Excepticoal wind
storme and gusts of increaesing frequency and severity oceur
in the desert; (Table 1). They are raesponsible of buiiding
up of surface sand moil, (Fig. 7}, the observed movement of
sand and eometimes ite oncroschment on fertile land. Worth-
while to exphathize here the advantageous role of wind breaks

and tree and shrub plantation.

Summary

A vegetation study of the desert {ringe arsa west of the

Nile Delta was made. The following veset#tion units were
dﬂ-—c"\..r-':—-—'v"-‘—;'}-“ _‘_‘—__’____,—"‘"'}' -
" : distinguished: Aristida scoparia, Moltkea callosa, Panicum

furgidum Pituranthos tortuosus, Zilla spinosa, Artemisia

. Denosperma, Zygophylium coccineum, Hammando elegane, and

Zygophyllum album.

An aquatic and moiat s0il comm. type Sppears at water habitata.
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The features and characteristics of these vegetaticn
units were shown. The communibty types distinguished are
dominated by sand joving plants and they represent s:agea'

~of plant_subceséion on sand. '

The role of wind erosion and deposition is disscussed.
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Fig. 1: MNap of the studied area west of the Nile Delte showing

orientation pattern of vegotation.



_h T S

Fig. 2: {Tr 4) A stand of Fig. 3: (Tr 1, near Katta) .
Ph Aristida scoparia on pand dunes.

Alhagi maurorum; ragnites
austraIIs 1a Invadilg %be area.

pig. 42 (Tr 2) Moltkea callosa rig. 5: (Tr 2) Holtkea callosa
plant scomuaity type, in neigh-— plant community tyPEs
bourhood of cultivation.
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Fig. &: (Tr 2) A seni natural Fig. 7: (Tr 2) A soil prefile

stand with plantations ¢f Qpuntia. near Birkash. Note the silty
Wote deposited sand beyond the layer below the layers of depo-
fence. sited sand.
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Fig. 8: (Tr 3) Alhegi maurorum Pig. 9: (Tr 3, x.57) Aristida
stand at the foof of G. Abu scoparia plant comwunity type.

Rawash.



Fig. 10: (Ir 3, k. 41) Meitked
callosa plant community type.

Fig. 42: (%r 3, k. 97) Pituranthos
tortugens Slant comuunity .

o

plent temsmunity -
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Fig. 13: (T 4)

honogporys plEnt CU

rig. Ch (Eri33bant
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