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Abstract:

This work consists of the synthesis of three compounds of 1,2. dithiole3.thiones
derivatives, and the study of its inhibition effect on the carbon steel conilsion in a soluuon of
sulfuric acid (pH=5) aerated at room temprature.
Three compounds have been obtained in dfferent and acceptable yields:

(I) 4-Phenyl-1, 2.dithiole-3-thione
(II) 4-Phenyl-1, 2-dithiole-3-one
(III) 3-methylthio- 4.Phenyl-l, 2-dithiotytium iodide

The inhibition effect of the above compounds has been studied in the previous condition by
the neutralization method, (I) and (III) shows a good results.

Finally, we can conceder (I) and (III) compounds as inhibitorsof carbon steel
conosion in the limits of conditions maintained earlier, and these products show promise in
this field.
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'-F j-d-3-,J3i slt-i - 2,1iil. -$; ,Jl:4+-.j-ll .:litll elr *1-,S!1

fi,JJ-SA_JS*-.1+:i-- 1 6- c+:$ll &lsi$ (1iL iSi U a#1&jA la-H,;s: + ki.
1101.(10) Od-3-J# .5j1-x - 2'1- s.* 5'4 *l' Jj.-.il

S
-----------+

2OO c"

(10)

S
il

?-'--lct,ltl s\A,/



;li - 2,l7lL-t l6J.,tt ,/t ..1rIt

1,r E .=i i SL_r_ti .:16r. f 5_: a ,:*;r"tt ; i-.-:t ;f3-rJJS dE - 2,1

I21,19].(4- I )LLr t1,Jrs-_fll +J+S,*L-+ dtlill-j- t_6.. -0 4+Jl.-i

aYo 
-Pastoqr 

' r-'!u Dr L-l-
c02Et

c 

-c
v9

o'-u)\ntozet Pqsro L --r= 
I

(4-I)t-tr.tt

ria c+:$ll; cts:Sll+r::S eE e .jr1tSl ;i (Eneamines) 6ril.Li.X ;s+ t"S

.:!S-r ,,}'31 ( DMF)+.L-ry rFr,rjt-is .*+tI ,=,Jr- r-l+_r d a-liiij. -o-rl-l= .:l+tr

[ 33'32] '(5- I) LLr Il 6 {53rr lt CJS- 3 -,Jr$ u:ti,- 2t1

S, CS2

DMF

(5-f)LLrJl

C
il

S

eq.^*'

o
ll
C ts

S



- 2rl o,)oV I

: Oji -3 -d$ siti - 2.1 &Yeti: 2- I

:cr'lrgllgl g.e 1 -2 - |
i,il-ll 61+SJJI ,J- q& cl_J-Jl ds, alt-3-Jd ,r3\i - 2r1 L:lr(, .sll..,r

d -er-xll-r J-elsll! .4$.'-ll g)-Yt, ,lS:!t 6l'rltal cEr+rUl e +*JSJI ;Jrui^Jl

di&. ,+4 (C:S) ,J*-x-SyJl i-c r- d d+Jisll iJi il.- cJ=* -,J.tr ur. .:n rFJ

[34,14,8].-rti jml
#r^::r;r;gi! rJ+J q+ JJr:-3-JJi ulli-Zc1-.J:-rl - 5 6^ f:Jl-r Jrsll &l-i:!

.5j1-I - 2,1 -&jl-5 ++ g$1 ,,;..- rJ+J d -ri -6Yl l* Cl*Ia a+:. .b dlr,:-,Yl

.(i1b)o: i-3-Jri .,l1..l - 2,1-:lb-4-Lliri-s , (11a),r-r i-3-Jr#
o

X

s-stl
  

I

H

: a;u.Jt 6)-Yl g. 2- 2 - |
;:!t ,P i--r*,lj; .-9r"-3-rj,i* il.l: - 2'1 t:l$-r e ++:"tt g)*Yl a-$':

(6- I ) L1^.' Jl i tu#Jl 4r+i-x axL^ a+'- kl 4*J$ el:i'.' gc'

t s-s lcP
ll@l Ii-^-s-,. I

LR-CT
(6- I ) LLiJI

(1 1a)

9

s-s

,nAlo
H

s-s

,n$o
x

(1lb)



f,. aJ3-ll15JiYl 6Yt-:ll d"'+ dlUa3 ,,jCl el,)i*a aJS qrliYt .,.:i 6tri ---ll oja

'.aii dtll ,iJt k* oA *,:t (ZnClz) aru, ,d cA ,;- Jt k# c-l$ Jr(Feclr)

[10]';yut

: ,'.,..l+j1 el+ItA g. 3- 2 - |
(Sulfuryl Chloride) ,J5.ilJl +-r_:ls_r (Thionyl Chloride) r.J$riJl +-r_is

, (hygroscopic ) "U anJd sl$-r. # ar*:-3-dr$;t-i - 2,1 e J'tix

1341.(1- I) uur tl

s-s so2c12
------------J>

e
CI

o
CI

)<1-'J-,
><RR

@

o-/t
oz\

c}s

(7- I) LLi rl

r .15tYt ol.gJtr g^ 1-2- |
-3-Jd ,sltn - 2,1 e &Er *sJYl 6l;115 dy_r eQ;S, o1,.Jla .r )s ;l
6Er+r$l a-ir.' J 4+Jt ,-,J! ( Dithioliurn salts ) r_*t_* ;ts a>-i .# ;sj
iF4 4+r$l iiul ..,.tc, oi)- 6Y,i1.* :_*-r d_r 6,r53-J# .njl-! - 2,1 Jl

[38,37,361. (tZ; tt.-yt u'^:L-i u"S ki &sL e1$-*,] ;i.-=:l

-5A.

IO



i - 2,1o>{p ti / ,s]a,r ,t' r .,1r)t

Q_eu Y CHsBr
IHo#s--oH6*

ilt
HO/v

(12)

'*r* i :c.13! g- &fd! dlli3 J$-,: Ci ,S^,. elll .pj (Ji: ,J*:#l ),J:$ if#H-c.J-+-
.(8 - I) t-ur tt ( Dithio-irnide ) .+^,J -ri iLxJlJ*iYl d --..ts

G6H5NH2 ?-?
,/tt

o / RYNC.HsX/l

HO

o

e_eUN
I tsrl
lil

RAASCH"t-
H2NNH2 lt

RYNNHz
I

R

?-?
R 

-NNHCoR
R

(8 - I) LL. ^\1

II



j; -3 -J; ;;U - 2,1 ole tJi /,.rFr,;Ir .,1r)r ;elr

: i;$$ll 5-2- I
( Raney nickel ) ,,,tt ,JS* 41J1,-+ Or-i-3-JrS ;li - 2,1 q+;$ 

13

3-Jr$ ,r3ti'- 2,1 -( ,JrS,sd-ft.-t:! )-5 ,ro.istitll c,l$-r. &tiill lr$ e+r
[40,39].(14) Ct so( cJ1i;s,#;*"-t-,1+ ).,lE - 6,1 a3s-;rA i;c A+ (13) irf

Ranev Ni

H3CO
\

, (13)

: rj+.*.f31rll ;s9.+. cr)eti3 G2- |
ir- JiS i oL:,r:,6.11 C t{sA ,,s .J*J aJ*}3-LJr$ ,r3.J-2,1cl$-r.

,+ &*rSll aey.+-l Lti XL- tr!"S tSA .'tt; eJ+,-l+JSJbill ie . +*e cel-,pg;Yl

,C-r:&-3-Jri iLi -2r1,;^ 6L,3;!;r:+ Ll*+!ll3 grl ,<JYl cjt -.if CS-hi3eciEd$ll

[4]'36'35]'(9- I) '-u:' t1

C6H5NHNH2

@

S-S H

(14)

(9- I) LLr Jl

s-s

.^.ANN,*,
I

t2



;Jj -3 -Ji drj - 2,I o)t' lji / sFr ,*r .Jr)rJ*;lr

J-J.-, 4+JlJli ell.: ,J+i+JS AcJ,+. Jl ,J+r;SJ.lll ac:*+- +j.: al;+.{ JS^,-

a--q:'ll e-rrlsll+ rl t43l sg;lt e:E;-,Y .t1- ,J!-- jt [42,9] r]:-tirl crs.i^yr ;r*
[14,44,48]. (10- I) uur t1 , iaLYl+

KMnO4 (aa) r)Clz
Hg(oAC)2 S z) HzO

(10- I) LLi ^rl

;Li - 2,1 &E! cilir -J1\i1,,,1 4J.c kl 6.-i ;l ,:S^r_ cj+-x:S_+ll i.c. q +- JJ.S

. ju- &t- .r+: ,=l (ak,) ar-! JJL,IJ. {-c *"- ..-J- *A- qsy e crs-3-Jri
5 a41 i* I dr_,lL clirr,, e &q(15) cF3-Jri GJI_i - 2,1 -Jj+-5 x.i

t441. (16)-*, 1,glrrjL-3 - ari+lri .,jti_,- 2, 1 - *j-
+_*=: aJ+1-3-Jd ,*j$ - 2,1 A 4,5 g.,*ll .r. dS rrts lrt t*lte r_e:;Jl _r €_r

.ti:'; U:$ ,-1.-ll ;1-i ,-l=fi*. i:lc.r +- q:Y,i .,Jl r::LS l1l Ll ,i.J-ll .:y,ir.*. .Jc

t18I

s_sttpnAAs +

(l 5)

..._------.->
(cft)3coK

l3

s_s



: ,Jr.Jll 4+JLdl 4eo"-ll ,* e$sJjst'Jl dl.II-,Yl dDLelii 7-2- |
;;rs3.I a. # ,s *_;}- l:Yrn.*,r:.c;-$-3-JJS sll-X - 2,1 c;:F-l l:1

i +dl &l:- CIS-) .t-, ISJJI la; 4:."! *:tt (*t.rilt) JlJii-Yl aJtJ a++x +:l-i 53 4

.al.,n!l q J",Jl eliLll 
"& ,#r;t Vl Jlrn-Yl c)cli:

eEJSJI ,_a--+ ( Sulfonation ) 4!il- JS.i j3x!-3-d_# jl-i - lr1-.Jr;l:)i-i

taS1. 111 - I) LL:. ^ll .ril-S -cj+y !;-F ,-,-r (Acylation) a5!*i ei:S: -F-,Jl

o
*8", Ph

<_-
Atct3

Conc.H2SOa P
----_--l>

(11 - I) uLr t1

E (Aldol condensation ) JrJl dls al &.=l d,r$-3-Jr# .iil-n - 2,1-J;*-5

'(12- I) Lur t1 ';ti= gl'lx )+J+Jl rJ+J # :-.,o:ll;dl

s-s s-s. *."A$. H.cuHC:css

(12- I) LLl ^rl

l4

e_e

ocH3ocH3ocH3



;,,rr:-3-iJri ui$-2'1-Jj:r - 5 6- J'U+..'1J,r.i ,JilJ. .sjE- N ,N -,j_:j+ -t:t+
cli (-r. =i JJ ,J,.-C rJi+ ;i ..1S-* o;_e:r .srJl3 .t;.i r,L*(_:;-y4.Jl r:li,:.j; si of.+
.(13 - I) uur..t1 (Anil) ,J*i Jl .J.-+r oL o.Jj* 

"rq _ei , (Nitrones ) ;3;r.,;Jr

t45l

s-s
*r"\$, Base* ArNO

- Hzo

s_s
Or*:#a

(13 - I) t^t^r.t1

: a.rUyt g-2- I
+*,JJS Jl +:+Stt "r;1 

.Jr-: jJJ:-3-JJ# Gll-i - 2,1 cSJ.I q:ctiJt aaLyt

.rl.'l j,,)l L,iu.a Jl**l r:t;1.?_ 9 iaLyl ef,-r,;= +JS JJ AjlBl ;;rJl3

'* '<-ri .lE-r .ly$ C ,J*n:: ui iS+ tAJr,i iaLYt+ dl ( Acetoacetic.acid )
.(14 - I) l^Lr t1 r ,+ili:- ...j+J*-bc ir+:-s Jt:i i-l:S

l5



;U - 2,1 o>& li; / 6

s_s e
OH-----_-+

R1 Fz\ln-n
vv| 'c-ox

HSS 
A

Rn Rc\ l'
C-C H

A 'c orK

R1 Ra

t-
| 'c-sx

HS8

R1 Fz

C-C H
il\6 cosK

R2

---------tt

R., Rr O

\ l- _oHb cH ---------->
il\d cosK

o
il

R1CH2R2

o
n.,8on + R2cH2co2H

(14- I) tur t1

L44,42,81.jri-3-Jri #f-x - 2,1 ,.,55 rrr-11 ha i,AL Yl &tii c.;i* L lJtr:Sr

r!jr.,,.rli* TrT : Ldr-os. & q3;rll .pL= Yl ,;.r+-r+s: ,s &UU lra ,i,*j t-oS

3-J-i orLi - 2,1-d$!1l;,-4 , ,-r lD.I'il \ii r3rJ.o+ qls Ll-=i.,-.rlll (18) ,sli;,"Jli

[48'1 4]. (11l.lr$-

t6



il
H/\As

I

CH,t'
H3C-C-CH3

CH:

(17)

CH"t"urc-? CH2GH2CO2H

CHa

(1 8)

: Er."sjl 9-2- |

!l aJ_..--)ll ;iJtsll &lll jl,.i, jJJf-3-Jj# iE - 2,1 .:!s-p .Jj.l:
-3--lJ# ilx -2,1- J$i. -:ts-5,4 r-.sg )L 4-ESll 

",:'.o- 
.4.i]**slJs 

",:"L-i
-iE - 2,1-JS# s,"SrJ" -l-rl-5 ,[44] (15- I) LLrJl, ,slrli,l L!.:a4: J] ;:r
6Jlj,sil .:l+;: .d_l , L42J.( Anisic.acid) 4jyi ,;"^. .rJl \Sr+ -;J'I-3-LIJJ:

.,J+-x-S q-c q - .5J i$3Jl .J-lCl cJ,+ lj*-*-6:$ll Ae q"+- JJ-r L+*.,4..aii:.:r

[ 50,49]

tt
HeC.Ms"l

cH3co2H

CHa

(15- I) LLi "rl

; 41lrtt.'ll uar+ ea t6&tjj I0-2- I
b:r+ ,# Fe2(CO)e .;-Jl e &1j:: Ci i_rJ_* o-,I-xJl r^:1,<1J ls^.,- t-S

t65] . (16-I) LLi Jl ,"# e*r. ja l.S gr* q"ac' (al'i=o

lol

Fez(CO)g \_"_
.{"xJ*'o"

,.o,Tx7-r",co)a
v- Fe(CO)3

(16-l) LLr Jl

17



- 2,1 olo \Z f ,,g)ut .,

: u#-3-,J$ c'i$ - 2,1 i,rJs ( o+trts+" ) .rj ll-2- I
-.Jd.jiti - 2,1 crlSy arrsil 6rrr;tlryl e +JSlt &tj: ii ei3Fl ;-
) i*.-.,!rJl .9y {dYI ,-,-r glclri$l lrA dJ f: ,irrl! AL-l;,, j,i:- &lii JA jJ$-3

J. rr,.I k# jS+ sllJ(a#-t! L#t c:l: gJc,tilt 1S",;ISJ. gi C ,j-.5g L l:a3 ,( UV

iri i..t;JF i- n!.ll iS+tSFllJ riJeii.r. i;l> o1+-,1r .-,-1 LJjri ;i ig*it .:tS-,.11

:[52. 1]. (17- I)t t^r tt

H

,c:cH2
HsC

H

C=C Hetw
\.,.Su_*

H

C:CH:,/
CH2-S6-R

t-!
@ -1,'H-Prq-H tf
I \ . -

\^,D
b

Se

o
- RS6

l-t H\./
/\
\^,S

b

o
RSo

H\ /H
e lc:cr

H c-a's

n-^v-\//\
gzc=ars

Ss

-.-.:>

HHH

-f\ C:C(J H./ \

fu..!c.t.,s

(17-l) LLr \1

I8
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t  jl+-,#ll (r€l3ijl 1- I I
: Lrrlt 

'elJilt 
l_t_I I

,ajJL cl_,rrl+ Js.i J' Crs C-d-3-Jjt ,3t; - 2,1 cl5_r .r. rS .-
l+.il z el f1e lr,,'r <jLc ,l*. :l ,.if+;+ jli.oi l$- o:rL:-,i 6)rrr.," & .;rr-r .31 r

;3ill el ri.- ..r:S ,r:tt 4+14JYl 6) rj:.* ll cil: crl6i.1^ll qi)iJ ,r,^=yt Jl CfEp .l-
.rr i-rl+. OJS ltrli Cl-,*;;;3 r:li..,1.,(ll 6)r,1.,- 

"Jr kj..r;* L Li ,

,ji U dr'-i..ri .t-1. taJilil aF ,:S+ 1-^ .r-,1-rJl H!! 61$-FJl o:r ;1i^3 1-S ri:r,.,;
!"Sk YJ Asjljl i*.,,:c (.,f$ll o:a ;i LS i .g-rlJl .s_i+ll L:..^tl ,*,-i 4{lj3 .st(;I

..fdl ,t:dl+
4i+l! +till cL..r^Jl q-,lri .t',..ru.11 i-..,-:e L3.c a,J*:-3-LJJ$ crn - 2,1 itsy
d +:s tdi t-S , 4,nUJJYl G 1,-:r-rS-r-r*Jl ,J !l_1. ,+'iE:lyl c[:-Jl 

"# .tt+_::]l

tl]._f-;Jt d+-J.'1il !':a--s

: 4iirLJt grlJiJl Z- l-l I
( tfv / \{IS ) ,.s+."iiill .!yy e-r^ll .,s d!.i"r jJ*:-3-JJi ;ti - 2,1 .:bS-r.

[8,51 .52631541 (rnp | 225Q50.335.417 : $c, q] 6!r ^c U xJx_i

c!S_r gr i- n - ,-il*ti Z*l;r ,-, "j :!i ( IR ) el;,^-rJl ,-,-r i;y1 4+rq!- J l-i
, (s'ol--oi.l eLt. . )oL-L;.Yt .1. t:,,t r_Fr.r.i r.rrrl i-l ,.lri-3-J-ti ..,il_! - 2,1

-3-LjJ# il-i - 2,1qS;-X or_l:Slyt dg-rll a*.-.:t=,:i i A-*!yl .rA ejEj ..,- Jl.S:

ll].,.+tilt ,iS Cr -l , #-r_,rsll i-c. e-+- rFl.^iot .+ "ti (l-l I) LLr.tl , ;ri

(1-I I) LLr"r!

l9



3-JJi ,jllJ - 2,1 .:t$y 
";"*, 

ig, +r.: d ( I\{S ) AJ1SI 4$!!- .r.le :l;c,Yl p:

.l-6-c'1:-t -l r+ OJi -3-,JJi sJl-i - 2,1 s jd-
-.lr# J a-S-3-lJJi;Lx - 2,1. -,JSi" Gl!:-,i...Ja i^c".+*l AliSIl .'"rL:*l;:;3

d: , #"Ul eqsj;Jl a,!c e,t-ill *U!t ti ,Jc 11...--ll i C,*,-3-j:i ;tS - 2,1

4tlilJ #l-r L.J-r !. lt l"i -,+L, a,Jif-3-JJ+,rjl-r - 2,1 J+*-5 ,jI-LJl

: (2-l I) uur t1 
o3 .l.:ri e-ll s}fill ;p i:iu ;ys ;i ,.ls-J .i3lr ( NI-HS2)

___>

PhloI A-6

c\-r"t':oYI
S.H

(2-I I) LLr "rl

-HSz @

-------> PhC-C-C-S

..;1-x - 3,1 )- o, :q,s Jl aJ]$l .i*t d t;.j +b :-iJl i (M-HS2) Ca;Yt t-3

:a=Jt:ll 4*r*LJl oLcr +-il J.-i .j:ll r:1ii&ll ,t' .1Sl . j_r$d ( .l.fJ-3-.l3i
,$ldl .till k# J+1t,. J ((:Y,ti'.".S -CN , -COOC2Hs , -CONH2 , -NH2

_*-! ti HS o-r-lrl ,-slr"ll Lill, $, j:+x,-Fldl .tijl J&L LL (l\,I-HSr);_l-),ll

153]. CS: 61.:-5lJl jlriq L,..!].,-,+itll 31J":Jl ;i eGil rii .5ltJl ,erll r',-l {i$,Jl 4i!-t.

3rc .:1-11.1 s. OS^:l! * C ('H-NMR)*rrrlt ,r-=Jalr;tt t'_::Jt j.S-il e+!!.11.

i-c .+- eU-r:;+J i*,1* t<ll i-=l;Yl-e , JJi-3-,.JJi .5-.,1j - 2,1 .:!Sy +jL-l-.,i

.5! il.,r,'Jl Ji'Jl ie. -l Ul+ lcll ,'=lirl aIL" ,'Sjil a-il: os iJrir." I1 -li:'Jl

iF#-5 cS-*ll_, -jri-3-Jr#;1-t - 2'1 -&3*i4 q$;r^ll ,i;L,i;=-L3_lYl *liLJl

ora dr JS +,,JJi;ts ArL o*L:-,i 4* Jd"i CJJts3-JJ$.rjtn * 2,1

J-* ;fdf AiL, aL-:-ll *L:3i3;sJl ,(.rE;4$lf ua L6r)=,:,. # cjlJt Jo 1.S) *t.SJll

..# r-91-rll u-r-l-,+ll -\s!u- ,''.t*-' (pp,, ) 8.27}1 6.86 d. aiti^Il os a.,,I J6!i

1561. a-a;lr ; rr+dl .r-f-ull a'1. JSi +-l;r 5-g.;3Jl

l0



: 4#l+r#JJFll u€tJilt 3 -l-I I

+j+i aJrS-3-JJ# ,rjt-i - lr'l *li<;^, i.-lJl e$!#_i-,+Sll i:Ll;rJl -L,-
(A!-ii J;c) alt,...*i ;p cb;,"+-: L- LA _ri 5 ,i 4 6.;3-I g,e iJ,i: ,. a!S-r..._Jt

6Lrs-).ll ore ;i dtlll o;,+-Ei (Atkyle ou Aryle), (non electroactifs) S_rjs{

a) 4:itj-:ll 4JLJI ;rJL-ill 4+,- at:3_.,gJYl r.1. 6:j {}-,13a i-r 5c 1b_r) kJ e.-l
: (3-I I) uur tt ; a-,:,.1t (dianion) (

\

'l
(4-l I) LL:. ^\l

li@ ild.d
R

(c)

?-i +2eo- 
t", 

Jcs? - q* RS\-Jcs2R

*Afr, - of1o,., 
+ 

061,,
(a)

(3-I I) LLr Jl

t2].(a) iUlJl (Alkylation) iJstt fuLc :"+ a*1. gJ-o.anll; alj' js^," (b) -SJJI
eG. J ;S.i (Voltammetrie cyclique) l$tll ij.tilrrll 4""Jt ,rJc :t;c)q <..,i r*s

l,- La ,i 5 ,i 4 6;:.Jt .,-i a1.,,1*Jt ;f3-cJd dl.i - 2,1 ct$-r. ,;"+;r.si ;i
(c) ;tstt C#lsll JJ .,,"F ,-il.J"}+ *r_r S_r is{ (a} ir _xe) a.lu.-r :+c. r:r,c,;a,.;

121 . (4-I I) t^t I .t1 ,t' e+!1, (bis-dithiolyliunr)

-2eo.-
----------=-

S +2ee

(b)

(.

\

21



, 4+Js!,Jl 4d-i+ll 4 -I-I I

-i-rt .., ;;r de) 1e1..,1J: c* O-*-3-.jd ;\i - 2,1 !-rS;,.l q::l+I A*,+ll

;lrlll ( Kondroshov ) cijri.u$s5 , 3 ( Zaslovski ) *S-sUli +isul O. cJs

l,S.3j, .1J;:-3-JJ! it-i - 2,1 -W5-gJB:J4-4 !6:-,i-ll p t *: '1rr s[.:+l L:15

a.*iYl ejEj dllr .+ c$l; L lrAJ i-.,L 6r:-r .!!l;i larLt c:q;;. 4+:i ;i el-,I] .r
t55]. RX -i*:i,Jl

-,.rsJJl i.iil I €\*l-l 
",.s 

( Jeffrey ) fJii+ s ( Kehl ) .l*+ ji.,-t+ll Jr ds ,;s.3 l.S

citc: rjl .1. ,JS ,53 itiljl JFt \ r\rl i jJi-3-,JJS (jjt-i - 2r1-J[1r-4

!. o.' n Ssll 1.i. ol;l:. ,,Jo qi. .JS +-1i.j .ill: (1-I I) d*tt S-C, C:S, C=C

,., , :l\-., (l9c); (19b) 3 (19a) 4$S-,ll e-tt +:.j J- 1r( : 4!151, ,iiLjl 6 o:* .s-lc>

l56l.t+Ill .,].1:4:5

@s-s'lrl
 . 

I

e
S

(1 ea)

1.72 A"

(1eb)

2.O4 A"

97.5 0

(1-l I) r:*tt

1.67 A"

(1 ec)

S 93.6
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:drUl$i,*Yl 2-II
:4.cu-\j1-2-ll

ls.lri r.,l 
"1" e., ,ol C r" <-dl JE!1l et i 61.iSJJl o:a 61-,r: ;l

[1,52]. 6ISJA-X p:xll .i_rj.J_r:y-dl ,rr (Antioxydant) r.,Slill r:lrl-,.::.S

,JLc l"j.; ,-'-i gJ-r: .r:ll ,:tS;,.*X p..3ll t:-Xj ,J .+U) -:!3Ji ta*lr:': "1 f dhSJ

t571. ;;,.1f 6-f;!l r:)cl-si.rr (Polynerisation) i Fl +X c:lJallx L;'.ri 3'-:":,
ual;l,rr1 ; laJt4,;*l ;!c rcL +.,,-11 6)-)13 4+.,-ll e!-Yl 'l+:.:!Sll .rA l"Lij

[58].Hg*2,Pt*1,Pt*2,Pd*2,Sn*2,Ag*,Cu* : r1l3*i ;c. ' '" i( ll

ar Gl j$i: ., 4-r:lS-r-r:-,*Jl ,-,-:,.- J,+ ,Jsisll dr +d! el-l 6lJ J-1" t*;t tX

d*ill hAJ 4;ylS,-,+#l o:-= L+k- J. +sll et*I aLtS a.*Ej C +.y (200pprn)

LL:. ^11 (Fe-F)a.:"lfJj ( S-C:S )A-,.--ll -s l+t:-rll i*-$dl rt',)! A-DLo 4l #l-ill

t521. (5-I I)

(5-l I) LLi Jl

. -iut-L-Jl j ::'-lt 3.t- i*k" -* ;'re.o.:ll 9; S-Fe 4liljl
a+=""irJl dj 4--iYl i,i: eJ dI-)JlJ -tlJa-1l q/ 6-rr'r"'t clr<-rJl o-:a ..1i tJi

t52l.kj.

.:l'Ji^( \.lr:.r'J i iF3-dJ+: ,jjl-x -2,1 -&-,1-4--rJJS-5 &lii.i^ .1. o*$-r.

[13].;r!f, 4ir1 4+il,- a1+^ ,J ir5 etl '-'L'iJ .Ut+11 oltXll

\,/
,t:t, ,n

srSzc \g:
Fe Fe

e
CI
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:'!'Ltl ,J32-2-ll
-tLJYl ,J lJ#S Y-el:i;3$-3-Jri ;t-i - lr't 6tii:.i. .r. 615-r.6:c. dri;e

U- +-ll Ci t.S ,1-6; 't:.S *Jl 1*+)-rll .-r.o,5t, ^lll 9. r"':SX l1}il 4",:Y.;, Il3 i.r.,L11

[59] .rl ]i--ll jlj L+?'i d $Li; -i_l r-
l* +ull rrill Lr'iil ,f A J at (Trithioanet)3! ei rr: ..lL( L ,i 1z;+;t

1591. (dryness of rnouth) dr ur+ i,1-re)- -b :ct--

(Bilharziosis) !*:kl+ll cF-r E)s d ,rii..:l ,:!S!l o.rA J. L'i.*+ll gi 1-5

cr^: i:I-3-.Jd .rjL-i - 2,1 6l; 1,?,6 

",;.,r 
clhs , (Oedeme) eli..,1.,Yl ob_rs

[13] .;:* 6ili., ,',1^.i, i*r;t rlj^Il u. rJl a"'i.-ij gl]ll ;l;:l d l*jJlt'j i*, l-):

."+il iel.j^ !"fi_: irLj os (1)jlJ+",:lrYl qllo 6U.J i LrirJl .3ttYl 
"r:,;;3

t631. ( AIDS);r)l .r! ,-'=,..'Jl .r_r-dl 1Lil Lrit_r
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: #l rrl l-m
:(-rJFl-1-m

!-rl .X_l +.+ d!a$ glclll ,.,r..,.: ;.u^lJ ,J--=J grJl . i,klt 36 Cils- # ,SUf

C i.,-il e.t*, J. Ll .,,1 -x;ill rJ*l g:116 ejJ:i- 6li qj.,*J Jfs.ii dEilJJ ( t L*- Jl

[60] .,..r,-Jl 1S+lSJ.ll cFl q:]] olslt ;hiill
!53 r+++ #l *l:.i;Jl3 rl1-l! a+lul i,^*sll lJlil a;^oyl {illi glsLll apL-Eyl rrL+:tl,

eJ_, e$l &,iL _r1 UI:.,VI ..iE-f C ,J_l;i;Jl a-cL.- Cl+. d ,;ti i9:r:.r. .i_l l+)l:J

a#"ni ,l$lJl .-tr,r\rl 6!+ .,J. tJti jK,,r"_:!;$yt 
,,,.a,-.,

: 4$l*l<.rr$ 6.prtis dsliJt 2-1-m

1b:)-i g:,-^\l .-,s'E + (:\-J ter+j i.r-si &f.i: &yr d Ja iJ,Jl .JsL;]

&Lfill -t*S c+l-u$.r+-l d &lsll l* * L..r_l 6 4. L.,-^!l -t-,-llr r:83s. r.:.y

r-,+.r, r#*i,.ceu:, c +1.,,Jy,-:5;ff; f flit"f ':]
: _:.aj -ls:!fi 

I .: o J5

: n 3ilSiJl t'r M ;r, ^\l ;jt"5i ,it - (1

@n
M ------------> M +

, Fe* ,tE +:- r-rl-$ C Fe .Jr-ll r.,sii .Jlj.ll 4i- p

o
ne

A* 2e"
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&vdr',fr .eiur,I*ar

Ox+ e
me

: Ur*Jl e.t- ,r.!c rn 3i15:Jl .9r Ox .r-"Sj^ll 1t+-,) iJ-, (2

___-___> Red

z' c.u+_r:r+a jLe C Ff r;trl 1t+_J ,jtLlt ,Ii-,.,Jc

---------> H
@2H+

:H

izl
o

2e

: ,,,ihil ,:E+JJYI f t+_,1 -li

02 + 2Hza + 4eo -----------> 4oHa

6.r ii^ll rit:j_;sjYl ... ;i3 jti.,.li- ;lrrl - tb_lYl: 6!"syt ,ri C .La ;;Lj)r !+i_r
. ids^il crt:_9;nsJyl :-r,J [__91..* ;3S;

: #1$ iiri.lt dL{.iyl 3-1-m
: l;l tr1 b-isi-l k"oi .r kJJ 1+r-!^ll cJt+-Yl qi):iL , i,H:.1 6::rL dls*ii JEill

: #::Jt Jsrill 1-3-t-m
a-iK iL+J grr-^ll dsiiJl C!-Jl }lii e+..= .+ a-JJl ,Jr*+ &\-i ,JSi:lf Cr t:Jf fra

. U&-lt elo-

t ($iJ!),+r;J.ll d5lsl 2-3-1-m

-;j_. j ,J!:; J'-ii --! ..-r1*l.r.-o ;r*-Jl :E 4j*. :^:1_.- j *+ t-Jl !l :* #i:lt
i.;r; C o-1+ ilc' 4r.!J lrl.r:il j5Yl:o_l U.Jl .=+ t:^S:i +sfr elr:l 4iS+J;r*Jl

.Jr,-lli Ll- tl !-3J1 t'_:i .;r,-ll
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&' l,.fFr *r .cJlilrJ.aill

: .rs,,. 
.:ll 

dEAl 3-3-t- m
;:' "ll ,.Jil. C ..g;rJl .153Jq6ll dElx e..,.,-, rJ&-I &tJl . irtl 515i1 .J- tJXl lio o.i

.i$lS*Jl 4J.ail. ^d o r6ij l-o- ;rr "ll d O-*-_l L:tr. r. ^i &,lL q5l ,,.J,.QJ

: 
"ietl1 

6i'1' 4-3-1-m
.J:*1*-6rs.lri<r,..,.d L6jr+ os dxiEr- JJ#l'i J-5s3 r,,i..rf GLll .r t_Jl t:a l5,-j

. ..;r*.Jl JSi: Jl -_c: 
j+; Le tji ii+ j;n

: 4s-l$l srLl,lr^rl j 6J.-i:j.Jl ds-lit Ellii 1-1-m

: oJ+.;sJl .9,*s3l ,tlJ,j.i,i JsL$ 1-1-1-m
CO2 Ji C lJ!,1 jUi .,s.- !*,; ,Jl 4lJaJ .sjlll !-Jt -+ ir_,,Sl .;.,<_ri dE ::+,r

: iJLill i.l:L'-^ll 1,.: l-i ls 4r.ir. J.

COz + HzO -- H2CO3

:a=JEJI 6Y:ul 1,$.E )F l+E oLll ,j +!. r 'or-.' 
!.rra.o-: Ja e.lll :S-x-r$l u,b:

6e
H2CO3 =- H- + HCO3

o@o
HCO3 -H + COg

uy-rSll,:,,<:i ,,..,l'1; $.:;Jl .,iJl "Ul pH) .t*,rl pH 44p LFliiil Jl t'._l L hAr

162) '(3-9 r;-i1;1;'L};Jl -t3;jJl ''''r

27



CO2 * Jsli +_rj -2

.J-r-Cl .hl +:ri - 4

CO2 ....r*r, gELL

O
ffiF.=$

ffi
eb :r CO2 ,-*,.., dsi: -2

liL .rl+ Lr.Jl 
,-.,1-

CO: J,+ Jsill i$;ti r Jt ;E)r - e,o *

28

rr+ CllJl Jr a]Li :(l-il) lstt



fat iuFr.ir .JtrJ.4ilr

: O*+31.q91 +i+JS ,J*! #-ttJl 2-4-1-m
: qlEJt t:Y:lJl Li oLJl J fi,sl(ilJ o:jaa: jlc. * -t+Jj+#l +*JS jlr:

@
H+
@H+

HzS

o
HS

....................'"+

--

------l

-

e
HS

vt
S

,-'(1e1.,,1 l^\< +rl Yl 4,; ot-:,r'UU o:A lp a+iUl H* r;13; -,$i ii .1. er-rl!-l

. HS _l HzS ,rl(iir !r.,.Js r:l-r.i d+ ;f jYf ;Ll ;ghr ,.,=,, ,., f{+ .:lF
. dSt:lt i.ls.,i- *ti: + +;; r,+rJ+#l +JS JU lrd

: 0+r,"sjYl dri{ otstiJl 3-4-l-m
,:Fljrl 1t+:) a,Lc, r3s: o1-:31:SDJ e+* ;sJ+J .sjul L-rl d .;J+."S3Y1 .3;',

: Lltill ilrl.- \l l,s

02 + 2H2O + 4eO#4OHe

!;-,dl orA ,',-l ,$i:il-l , dEILll iJ\'r.^11 3n o[3;islYl J,'^o O3!;i a..:l3Jl ;-3
. 1,;J& )sL o:! +!*,)'1_t

: !;rss+]l d'ii ,Jsillt 4 -4-1-m
,Jsill -pil- _,r+' ,-qA g:;n ;i ! ,"lsill Js^J

.r+;:+dl dDUi-l

1*.a.= rl-9* ;lyl
::r*ll :l.- _--lc Li#-i
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: dis-Llll 1e)- .,Jc 6j_!.ll &tjrJl 2-tII

: Ju3Jl pH 1-2-m
,e,:L-i )+ aLj.ll :l3Jl jsj_r L+t .+ iul t-,Jlt pH-rirfi

: .tn++3 g"o ai-l;: ,;fu jKill '4-c)," & "_,,I'Es (...e1;lc ,6)-i.,.J,*,,i

: 1g.l+19.; (1

6ri3s- r.JsJ dr^qr_rjll 6$ll Ji JlJfi-Yl ..+ j;_t^ aLLc cJ_J--il pH

..si .J-,t *it pH a++ t"S;a14r3 ;.r L-.S-- .lJS .l)-fs]l 
";",+ 

;i c]]: o-:+r ,i rL^ll

.l..'-Jl \ei 4iJ'-o gl-i eLh.,3c pH JJ i"i;,- r3:- ..,jYl 6:.i ;i .:)-lill o+6i jS^,J

lLc .5s AlilJl c)lsLfill &;r= .r3i .:3:- a-ijtr- i ;Sj a, c!.;.ll l*,rl pH i.*,1
L"-i-r ir,- rJ;i ar';;j (Pourbaix dJ;a r:lr:-r') , 'Lill ++.- pH,.,j-j-llJ.JKLll

1621 . .ir-: 3i gErSr ;;*t}l k# if^r Jr pHcllu ;: r- ^

: (aslr+)+sJF.(z

L-rl pHi'a;I ,,;"ti-,! kieJ-, +i lf :tl-9..i dD*i-,l t{+ * ,rll r:}clill
.!-rl pH Ji 

"u.Li.=:! 
JSEII Ac,J* .:2i L q^c, JI!3

:6-;l;njl Llr 2-2-III
e): C J*t-4 +j Jstll i.cj* ai Jl llij6i.*"aYt elt+ j" E 6rl!l ++;i
;re-:3rJl diljlJl n+l+:j:3::.lt-ricY! +:l (30"c) ;;l!l i;-l: r::lj l-IS -ir.,.^i

[60] .;rt;l i+_rr tli:_r! k#!-,i ,Jfi Jl-r ]-_dt ;

: .L-i.jrlt 3-2-III
.!-Jll .=f ++1-::t ol;EJl ii"S 

"lr 
,),:El lJlii JiL," Jii 4l

: c,rl;.*Itl -a-o 

)-, 4-2-llI

Jl.i,1il ,rt tilr,.6i:.ll 1S CyS1 Ljjc, crl;;Yl A-c)-,6r!j fsi:ll a-e;* qj

"& 
cy:. ,JJ+il ol xJ ;F)b !--l qr -)Si:.lt : )t ) !--5J1 !f ilt'.iil el::S-]l r-i

.(:"-rt ,.r .+t:lt J;tJsJt ..,.,(ji iE3 :c+-s3yt Jtill

30



: a.ljl.rJl CLYI 5-2- m
.'s ,.lSi::t '4-c)- O. +j d+J= lil;. lj-ll .t-rl .,-i a":hJt 6)-yt "ra*J 

ul

.( +.l:rsl cil ,-E );ur .t*,,eJl

:a;.u-ll G-2-[II

;Si:.lt ;rot.Jal cl::r-Yt :}fi ds.r"- ahriEr. Ciir,-a .J# e-,1x 3i .,1rr-Jl cJsl+i prc,

:i.+jX iA O:,-ll c.phi ar._t

.+l_S- .J+_,

;:'-Jl c.r e$-r:Iil. j+li.tL ;# iJlJAll l+:r .,s ey
(ru)q-,tFl a-:lul \;l.J:h;rls# $

: ,gL:Jt ,3lL .'1 3-m
; , i.J+j l_3_m

r-il dtSYl -t-,3Jl J A$G J;rli4 Lll,ii 4jl++Sl:15y.* rJSL.lf 6l1.,i^

+J , l,i i!.u,6r*<1 1*"lr:.1.,r1 ,=,J+l 4*Jt- Ut-i *,,:;.ffIff":
4j!;Ell 4Ja:1, ^i d }JJ J*r C t'rg Y .r:.. !-Jl .1+ AJ.Li ;:S ii U+i

[62]. 4t* r<tt,

. ("L/;u-)Jl--$Vl e:j 4+t )S*i. ;:- ll e.t- .,Jc C+j+ Li tt r'.YlJl ,.=rlri ..,s

; gJrLj^r! Elji 2_3_III

:,r-lc "E .-:Lk ll , ;ri. ^: ,;S^r-

\*1r:.: ,1 J1+- - 1

.jsi::t ;t t'r_ill .,,t#SrJ6sJl &lnll .,Jc to-ii -2
Lrjilll C q.:l^lt &ljill i*ll -3

3l

| 68, 62 ,601



.('r,' /,sFr *r . e.iulJrir

: t6+lS:-l .jt+. ,,.lc pU.r ' i.r'i'''itl-l

: gtJl .Ll*.,3Y1

: oll"-,L1l i c.rp-r aul ora ..t' -I;^l ;i :So

,+ .t-_il 
"ll* *<tt 33+$1 1j.'eil gi t*t< . .,ilJ a.;-sll -ttJY! Ji Lrr: *'ll-

.Jill a-,Lr ot-ii ,.,:iill :tJ Jt sil;:,r:Jl ..:lJ..i^lt Q-3.;,- Il el.-
j=.Y +;.r,i.Il a-J'ri C )L L!'1.'^1 ,r:lt ctui lt,.y'-l aJs,-Jt -tt,Yl -e i3rir"' !!-

.JS'6ll J. kll*-
: a+J":dt .hL3Yl

i.iL5,rl1 erL.,lJ! dllS3 crgeJl3 ots:Jl d.,fi.:,Xj JJ LiL;: dl oa,
.i,.^llr JSill .l^ 1-$:.,"L: J+Y 4+.,-Jl e-t-Yt+ g,olJl e)U"il .rJl

: !_1Li$.LL3yt

L-1*- J=j Ja prsi...i,(;rtu:^ rl-9.) l:,."ri.;iij- uLb cb-rri j+:i.:l+S-r

,Jsi:lr .r l+-L=J k!--!-, ,i kJr ,Lii !r.;slyl etill dlls-r i*,l."=ll -: i#.ll ;j(+Yl

. .f;+ll cl34Jl a-r--.'-..,1i ;S+;:il

: .]sljJt d! erjl.Jr C+^$s-Xsll &LiXl ,Jc bii ,Jc ti+ 4ij,4ill-2
. *lLiJl # tlil drx j*"j Ci i5+ AIJI .rA t5.i

: a;s,a.".lt *l!5Jl -
:J_. (i5t5.11 jtliJl ):--tt ; L-:,...^Jl ,-attj-ll i.+x _-J] --"r;i 6l=5-r- 

---r

.4lsiiJl ai.},.,^ll .- Jl .9rj3,.',,1j: cjs.i.l jl-iJl q:-Jl :;lj*i 6-

,Jair-x ,Jsiil a,;Fl 4-1J1 .tE YJ-r Li,.^--Jl aih-ll Js i:t l # -i ;-r-:-rHl -*:
.! - Jl :*c iit;^tt & ,.lSi:tt A-c)," d;rUlr';i u$

: qL*-.ll .:t!&tt -

#3;St "i .,}c Uli-Y cl-i3;lSJYl i-rL,r(Y r'!. U U!.$ c!S-r...sA

"'o1--o-orl 
liLc. 4J &..i_l ( .:U3;rlSlY! Ar'ilt ) C.,-tt .J A*t+6*ll Aitj*ll GE ,A

.JlS) oLJt e elf) &t! JJ' "+r-S:;r$ "j+} U.j k:t;-VJ 6 iiL-ll oilo.,Jc

6- cE3;;SJYt cJ:lS i'ilJ 4.'jL i,t,{-Jl 
'"i-tj-lJ 

a*l-r iiJ. tts;. (hydrophope olJJ

. l-,1
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: i-hli-cll su&ll -

(1J"+6-ll &ti:ll J (.9&,-.ll &li]ll) tJJ'l$lt )S i-y L*'..1 9:3i ctS-r

: !.+iijl ,j! g.J"lt &ti:Jl 
^+$ ,,Jc el+ L4ij,4ill-3

: +rJEll llYYt -!.i Ci ;'S+ A-ltJl '.A C
1* & le ' l'^ 3! sJr.ir gr=J1 e.t- .,]c !-,-ell fJ+A e^ cl$-r,y'*:l'cft"a'rSJ!-

.,Jc ,1.-Ul ,.,.ol,-o-rYl A,+t .,.b (L:rt\l A+-d) -t#BJl iy .-i6F tdl t:a ,J; ,-,'''. Yt

.;r*lt Cl.*,

!--dl olil L:lr^i( i;g .t,lSi a.:F ..r*Jl Cl"-, 4. &Eii o!S-r" ,y': : 4+l3.lJl+-

..JtsY1

ur-,13; UJ ,.,,;Si-l U.Jl e.t- p C+-# ,=,"lJJ glS.fi etLi I1 r';,+ : ','J"'-;31;-

. cJlSYl !--Jl d r.l!-lrlt f.ii-i a; ".;c 6l''o'=^ ,i o+'"- a)-Y

+$:.if j*i.,:ll a-l:Ji J3 f+ L ;:1c grrLi Jl i tljll ba : qjLsi} &t ll ,-i\-

( Na2SO3 , N:Hz : )ti. )jsEll 'p $rl -l
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OJ# -3 - dJ# Ge -2'1 -d*+ -4 *a; l-N

:.t5c-.i I- 1- N

-;-,-ri)-et.i:ajti= j[tc rr+r ,J c+r$]l 4. (Curndne) ,c.rsll &1i:,-

-4 .=-6JJ ,J.-JJ 140'c 6;l-,p. {-:.;: rlc di-(otolyl)guanidine ;-+ti(Jj3t
(E. Fields) ii-,->U .:$c! .20% C ,1.-,- J3J;rar Jri -3 -.Jt1l$;l-i -2,1 -.J$f

.J"' A.i,-J'tS t25l

,J:-il Ut-htll uua5l-oill .,6+ ( 1-N) d:+tt _.*.. :iLor:,..oll llj'"ll 2-1-N

.4iiixJ iJ# -3 - jd,r:li -2,1 -Llgir -4 u.:-: .r-i Lr:'r ' It c.,li<-dl

20"c#(g/ml) i.it3]t ('c)lta-,r 3i 6tfill aa;r (%) 6JlijJl a+.;r q$ll

0,88 144-143 99,5 0,/o -s*l
,',Jr'S

0,86 153-152 99,5 0h
Jrrs

0,88 81-80 > 99,5 % ilri

0,66 69 >99,7 0/o OL.(i

I 120-117 >98 0 C!-J+S

UU+ll 
"r.arl. 

^ill
ia

.4-.:+E!J r.j3# -J

34
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:d;.rJl 4!JL 3 -t-N
r.r -.'^3 Lr:-j-:J €_l jk+l cr"-& rJ+.^l r-l; (500 ml) ,:- ,.. q ,$ r-!_,rF d
(J-l+ -#-rJ)-cts (2,5g)r (Cumene) dr*.$ (50 ml)1(Xylene) i,,jt_F (50 ml)
i. i-p .i' .r+j fLr i-t*,lr., l+ji...: i ,c,.-s (sOs)r (di-(o-tolyl)guanidine) cr+E

.:Lj o*.- ;:-l l40c"i-,ll>
I ^r*; sLcL &x6r.l o+E,t--."t' e,!l +-)+ i +jsll i*"S .js eti3ir ;- rSht :,.+,

Cl ' <e llr (Benzene)+'-.*tt r.'^- g-:-r dil,i-L l+,:* i:Lele g:1Jl r:t;,r! C$J i
.iiSJJt .rjc, 3: I ii..,il (Hexane)

CH"
I

CnH"CH""1
CHa

Base6s€ 3 H2S

: 4CJr:lt et;;tt .t -l -lV
( ;dr ) + i* .:l:r! -

( t25] 6+11 124'c | 121''c jl*.,.-jYl 4+:" -
8,46 (s,lH):7 ,56 (rn,5H) : (EppmiTIvIS ; CDCIr ) 

IH-NIIVIR

(1;g) %20: -:e: xll

_l _5



orllr *t!,-.t^.rl ,*l .nljt}.Jr

CJJI -3 - dJ* ,.,,'itn -2,1 -,JJS -4 ;r'l,.bri 2 -N

: .ur-ri l- 2 -IV

;.;$_# o.15jl 4+lL-{ cJ*t9+-6 AcJ.+- C j3-r Ci #};Sj1IJl A.' r :-l ,jfu
.:.;.l r\ . g2oA,J) J.-J Jlc :3rj,^., &ti^il Or:j iLnt e+l ,r#-rlt .aEi-l+

.1.J-. 4i,"J.ts[3] (B.Bottcher) 4+Jl

:ztl-crid.ll llll 2-2 -N
-5s 

Lri1.r. Il *l+S;Jl (.r"*+l UU#ll g,-tt,^rtl 
"*+ 

( 2-IV) .J:+.it C-;J,l
.4jiixj 

"i 
-3 - ,JJs .r:l-i -2,1 -J** -4 u+.:

.ci..in_, il:i -3 - rJJ$ ..ril; -2,1 -LljJ,

20oc+(g/*t) iSt3]l o c-1t,6+il1 3i gliill a.;.3r 7o 53ti.Il q-.;l qsJ.ll

1.05 118-116/ 17-Ls > 99.5 L;ei.:.

,c! .l ..Nt

I I >gg 61iJ*,1

. ! .tt
, q..:..: lll

0.87 111-110 > gg.g ilrt i

066 70-50 Xtill :*r il
l.l6 ul

-4_H+si J Lrii,.,^lt ,-:li<_,rJl Ld.'.,I +;5l-.l"-hlll !gil,.^:Jl .tr i ( 2-N) J:.+lt

36



,J*Jt QrL 3-2-IV
{;;( r''-,' 

-9 
r,O:i-i3 g_r jk+: r.r& j '.i rJJ- ( 500 rni)a3,* t'r..;S ci:y: of

a,l- (l g)),,',I *Yl .'i"-.--._# ur -3 - Jg;S -1,2 -J# -4 iS_"X j_J:. e.
.:l;r:--i,.-lc ..-5+i-il1 .''1: ,r,i b (2 g) U, ;j,'i -: (,-d"^.J i (j0 ml) ..Jsl !+s-*rl

.(+s.30q,llF) iJpJ#.,iB' c',iil ..r.:= C eJJl jHi-J,-, (,.iit!r 10 ,}J 0.5 g)

-Y--l"iJ i,Ls ,',JJr-i, a.Ur,tt .: .ii (":.-i.tt ++.JS) r3,-yl .*tjl C$:r_, eJJl r--:+ :+

€il-ill dAJl , arltjl Jri+-L.a:-=; _+itjl .:+eUl .+l-rlt ,,,\i 6,rri1..,yl L;^=l
aL*lr g,l-Jl t-r* t+pi (.llr) ;-e;Jl .+Ul _*ti: .,;_r oUL *t.p &X 4l-i i

I - tl 
' 

rrr.-Jt t+Jt ujI t

s_slr\4,
I

Ph

(CH3CO2)2Hg s_sir\AO
I

Ph

c H3c o2H

: ql;lrXl 
C.{3iJt 4 - Z - lV

(.JYqt) .r* j-5J+ &l_r*

(1,7S) o/o92 : trF-,;-Jl

( t3l e-*tl 88 c' ) 88 c" ,,rle '-rYl i+:r
(m,5H) 7,4; (s,lH) 8,33 : (6ppm/TMS , CDCI3 ) 

IU-t+naR

v(C:O) : l6g0 crn-r (CCL) fR

J/



rdJJ# sitjl - ltl-dij+-4-$ ,l$i"-3 6rsJl CI.JI -;,u"hsl 3 -IV

: q4a: 1 -3 -IV

,i iii*tt r;r3.r- iL-1, 
"l+lill 

jJSgJl alsl,+ edJrj elJl -u..:sJ -1J

.,J.. A-t-*stal @.Bottcher) 4+Jt 6,.i-i rir. Jiir4ll 6qJis

: iLcri..all tl3xl! 2 -3 -IV
dit$Jll rr.*J 4S!-Bil Lr4il. ^i11 d"+ ( 3-iV) ,J:.+ll e+J*

"j+lJS -iLx -2 ,l -Ji-i;n-4- $ .JIJ--3 --"r"'Jl CLll -u+asi -.i L r-: ' ' J1

.a-gSn3

20o c eP (gl*t) i-il3l o c-11-6roil1 3i 6tiill q-;r 7" 6sEdl q-;r qSll
2.28 43-42 > 99.5

LUlll
0.87 111-i 10 > 99.9 t eJ 0.8!

471 36-35 > 99.5 .l 9 i I

| 1 \rl
r r-:-:.: ! I

Lrii"'Jl elisll rr"*il4St-i$l LlJL-iJl ( 3-N) Jr+ll
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:d.rjl aL)b3 *3- IV
"i ,t]. irS 

", '1_S 
-3 - .JJJ-. ;li -1,2 -Ji* -.1 -* (: g) 1^J$ ,*,^5 ,- ij]i

!' ^l ,sjl--" tl ^- i-t-t=lx e:.ilr J+i-.: i J,;.1*i JiiijJl {:r; kl , ,j.-i i;_ri!Ji ;
i---l ,lsi:^ll .+l_l$ , j$JYl iti ;i1l ij"-1.:x .J rL^lt +.rJ i ell +:+ :+ ,i!'L 5;i

. ii)1 it-i JfiJYI ,J.-lr "-is 4..+::j

CH:I
e
Is_slr\AS

I

Ph

Toludne S CHa

: iiliul dl:i]l 4 -3- IV

el s*.o gl-,:*

( tal 4+-*lt 224' c | 224 " c ;t6-.:Yl i=;
( 4,7 g) 95% r3:-./i

: (6ppm/TMS ; DuO)'H-).IIrrtR
2,7 (s,3H . SMe); 9,4(s,lH); 7,30(m,5H)

s_s
| @ ,'l

I

Ph
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: 6tij:-,Y13 A-EU.JI 4-IV

4+:+ 4:"s l5HI ol,s;,"11 Oi UJ. jl.-.:^ll 1lLijl dl:ill r.I)-. &. t*l+ 6,-al,-

.8!S-)".11 d). i.iill 'U Lul cJ-ld! dt!.ll .ra fuJti^i dlh3 e a;ll-c ;3ti:

11u-xnnR)d+tnJl .s-rC! i#-ll 4iLLl aJJJll dul LJE.:I ,Jli- *'t. u:ri t:ts

6l-.,SJJl ora a. ,JS .,.i 4+Jill AiIJ! it-i.ll .t-{,r-.xl! Oi .+ ;F--Jl drXll I3ISJ.X

3i -u-x uji l-s .4rnl-JJYI (]t-iiJl crL:-i_l-.t+l ul* :<ll a-llu isl-. u!.s i-=ljl 4l

., t+---.,fr {.Elj r*3l+ :< r:lsl;l lC il---Lll (&+iJl {cJ.+-) L-J't ll a;Lll crl.:j:;
r*_r .;rCl eul i 0,3) . oJd dl.,ill i F,4), ,r3+.l:I dti]l C 0,56),

, 3-C+rlli ltgll eLe ..+^ll q,s ,-ixiYl O. eti &Nll dsll # L;"'+-ll qi):iYl

.:E-i-l-r+l ++:-lKI t-J'l C ,,s.-F b,b (C:S) i-cq.- 4 '"'Ui(ll g;-dt r+JI lJFEli

L,J,jll hAJ cplj AUI .x_r t+:+ .rJ) ,J-u.-: u"ll ,Fl! .*l: ,.flJrll &il! glidl ra-

,; ti , ,'',J,i$L fu-,tl ad+."S-9fol a+= Ji.*o.! lJ,lii (C:O) AJl= i .Fl ct-;$ .*l-lill

a:--_.$t -';i::t* 
jr.,- ,J+ilI i3L c:L:y_r: 

"J" 
,',.ur(\l ilJlll &il1 Oti (SMe) afU

r:E;3;ir] Llil UUnS i-=lj,! C (,rJ, 1". qJ.tslli al-:^ll LIJ:ll is. -"+-l gLIt

.J+ill i..e o.o'.-o

Llj:Jll A.c, q.+- 6E_f_l: Li.asi ds (2,73) u+!+tl LrljYl C-1*3- x!;i eLJl i ti
.(SMe)39

, (8.45) : (5-E-rJl) 4+rr:ll aiHl g-;i3J+l 4+1r"$ll i.sljYl # tu-rtl s. e:i tx
AJ"i-i,J,i $l ,-tc se:jJl eLIt, OJ3S dlSll_r OriJrS ilnll ir JSI (9.41), (8.33)L' "J i.' Y J' L J vJJ' \P J vJr J' .' 

, +L"J-,ill ola J**ij

t'y-r-u.tt rl-ill cl. >51 dr-s-FJ:ill iel--l ,.,-l*!t t'y-r-bJt .JjJl Oi C lJ!'J

i t'.-lt +.jti 5-6,-rJl .l-r-l-u,sJc r!-llJilt+ -i-H t'!l-: .J:.,-l+Fl ae""+-l '.''L*ll

cul i Li , (8.33) (C:O;ill= u,^ (8.45) -,+ll Ulr.+l a=rjl Jl (C:S) ilt=

: (l-IV),JS.,.ill 4rCl itLll -Jc i.';-.i.ll J+ a+r ll aj-*xJl r-*:J llij a,l!.J.Cl
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SMe

(l-N),Jsl

4j!.*l ,.-ljt C dlli J+li,.J USll .,jjj1Jl O:nlul .1._.$t C3S1 d-Ft Lkl . JLi

L hAJ 'l.g"til ,:L:;r_.!l i-ljy i-Et-- ,.-ljYl ,ra .JL !=)-ll rJ.J ( 9.41);.Sf

Gl'i-2 .1 A.c, c - Ol.i k# .# dt, .[2] i;t* *<: *Sll i*,lJ.:ll etr 6. LL.: 6stJi;

;'U U* #ts- 5-6;lt 
"J. ,f:-r$l ;alit kl eul d d ,JIr.-3 ic q"+-r Jr$

jt-i - 24-Jh^-5 t.,rS3Jl 4i,-r,_9rll ,.,1r:tl l-i:tS d olJi S1!;,'*erll ic.J -
'(12- I) LLr t1 rgercLE !--r # ''*q:I!jJl e O#-3-JJi:

g::Jt ip-il a*1* u J a+lrlJl dtlJl ,rb l.rL: - l e.i! JJrl .Ji &rl,r-,r h*.

sl$-l.ll u tCl l.u r:lii J# 'HJlj alJill L r.. C as^,- 11H-xtvtR),-r*rGrr .^ll

.61$;.11 .:A (4,"-,1tr) urLr:i fr. ..+ f-il dl::Jl ,rA islc .il-:cyl L:.(i^,- y3

41



dslill ui, ,ll ;Ul i,,,.t..;.r - V

4qJI 
"e 

rL":eYl f, ;:":--ll 61$-)^X uf- -r_.rsll iYJiJt cJSIS ui tl jryl i*,t.,ri
'A-c)A i*,!;r i ilsi:.Jl r:r-ll {;;( 0*$l (KMnOo)C:**E-,:ll oLi:.y i}*,ly;;alJl

.Lli^ll rJ+J dJ ?!i ,"+ 9.J qJY+ rjsill

.grt:lrll ,*a.: 1-V

ct .f31-rsll JYJilI ar r:U;c -,+s: i,JSi:ll LiJl ,ill a*,t-,;r.t' t:-r-lt cJ$

.A+l e}*J;r+ i!+ J+t

:*S=riL!yIl #;.-lll (1

i*ll .r. Ct C i-I+ cr*,!3 (Acier ordinaire) 6rlJl rY3ill .tr- iJ! aii
. (15,3 crrf : AJdl i-1*..) e-t-Jl i-jli J Ai+ d;I arA -t is i i .Jrur

:.j!4sll J*rJl (2

.jJtJl o. f+-:ll ,f3l*; e;r d taJFi i c3q1'X 4$SlSCl {xill rr+

Cl:= C eyll dF*, F ((0.06) NaPO4 t (0.2) NaCOr t (0.05M) NaOH)ajBt

10 ;r^l 70"cr,. J.Lll cul ; a)4LJ 6l.r;rJl ora 6rii i i-L gt -"r^l 70oc

,-rLi-3 ,''iil 11 L.rLll 6JlJ,.l1 4+:r d J.Lll ot.l1-., 6l:*Jl "rA dL*i i i ,[61]cy1!.

. " j+Jr-\l Jg1t<il; ,11 
-3

+ iillJl .+l:j.Il_l fJl c-,. 1(- L.,, 1*.1 ,1" US^., Gl:;Jl .+l* ;(ll u.;sill

: ,Js-l:Jt !i" +l+" d Cr-ilt alJl ,Jsi:ll'r*y.xU i*.,|-;.r 2-Y

,JJt-- cJl ..i"tr ., liL ; r.:.*ll et:i'.lJ O.jJl AJY+ JSiill a-J* :*ii i*rl;: ,'. i
c:tr,.*_.1,',;;,J-^ll 4rJJt ,rJc rljc)!: ,JlSi .L,js (pH:5) HzSOq dl,I,*J$ll ,Ja^.J

iXiitt +:=Jl i.l:s ir#r:l (KMnO4) er:-E:*lt

42



Fl:ti llr r"!r:*rrr/,rulr .]r . r-tlr J.a';lr

: tJ.rJl lS'.;l., l-2- Y

pH:5)HzSO+ ,U.- gF ( 100 ml ) ,.+ 6rs, ,=lc Js cE;' (8) il-i E,.r i
iLc c:; i, +Ut ;31_;.Jl 4+-rr:i'-9,f3+ll 'lxX (f_t4 (#1*.) rSIJ JK1 !-,-6 (

4;.,.j 6l;rs r,{ (0,0025 N ) KMnOal3p.,E3Jl ,:L;-:^-r+ J J.- cjt ";"1r ;}.i.-Jl

4l;rJl 6.-_l O.j .J- cl:LI ii3li3^

: itsLJr el:slt 2-2- V
:t:;:l LI.--,- ;;,.,-tJl 4i-Jtl t+l

mr"(g)= 1,4J0-3. \/ Krlnsa (ml) (v-1)

: d+F.

(g)iSiUt r.,rr\t {13( p."

(*l) e3 i.ll KIVInO4 lJj=- r+- V KMnor

: (j.sLll 
-a.o)- 

+L .- 3 -2-V
3._.!l ;r.:3 gJ)i i=l*,.11 ;:.:.3 u- alSt:.ll ;:u! ilS U 

"-b 
JEilll i-J* {-r_J.'i

V.o.. - Am(S.t) (v-2)

:;i 
"":-

.(*r. g) asiiJt ,rl:sll Am

.(15,3 cm2) rrrJl 
eJ.-, S

-(*n) .r-ill t
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,iui I i.' r;1-r.rr/,Fl,ft . ,.,trt J-a;tt

: a.lalsll dll ttl 4-2-V

AIY+ dsi:ll i--r,;,*x a*,l;r d kJ. dL-.:.Jl dt::Jl ( 1*V) ,J:+Jl g,.r;
. $LlJ Li .si r-l+s rl:+ c.r.-ll

No
t (mn) Am(g) Vcorr(g/cm2.mn).106

t
30 0,012246 26,592

2
60 0,028540 31,089

3
90 0,a32026 23,257

4
120 0,033852 18,440

5
150 0,035302 15,382

6
180 0,040360 14,655

7
210 0,444535 13,861

8
740 0,048079 13,093

.ir-ill iJY:, clsill i-* -*x i-,l;r d kJ. jL-.::.li dtsjl ( 1-V) .Jl.+tt
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35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

30 60 90 120 150 180 210 240

t(mn)

cJsi:tt u,r .;i .:+_r d.,t' u-Jil alY+ jElill 1-J* ;gj.: (1-V)Lt*tt

clslll u,: gi ._:+_r ee ,s ;"rll iJY+ lEltt a-* -F g-rr^ *l+ (l-V)cts:l

J .s,*.!Jr r*r *rs .,Jl JSiill i.cJ* a-}^.3 .r*JJt i)" iol- .+ ci }J ,.;-ill d)i ar3

.llrs:Yl o-i clli rr+ :i'E

lu rlrl; dlsYl -t-,Jl ol+i L-l-:.Jl ,ss tl,ij ;JJS': ,ir'-Jl eI-, C! cil -r*"i: ,:S---l

C!- .tli: cll. .+ rsL i q5 e.-I b s- C r..tsiSt j.-; ;i C ,r-tt JJ-!^.J -tl-ijll

gJSi:.!l ,=',..,,4*,iiFL-Jl J*[J 4+il]: #Ltt ','i'f -t-3Jl J#l A++ Ct*-iill ,rs u&-ll
'\-Je

e!-, t*"^i r ,"rll, &lr 6r*: iiLill #iill A-c )- gl ' ii oll. e5*r +& &t-:t
.a-1 LJ- ll !-,r11-y grr-ll

@o
ou
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"(u 
u; t 1;'-l-rr/,Fr,fr . u-trr,plr

: 6..;.aa-eJl c,,l+J^lJ dslSl .L"n qJl .p*t i,.t1 3- V
,'*...i i-1-lr-: Li "tt J,Si -E:,:: ; *.-ll clsJJl jsi:]l ui tl jjl i-l-p dr":

;JJSr.Jl JiJl l3jpi ,J"ir .-& A}ilJl e r$;,tt c,'s &L.tt -*,X Ul (R%l L*inll

R% : (1- ( V.".r/ Vo.o..)).100

. f-iil

(v-3)

Li^tl :y+-l d dSlill as,J*, V"or ;rlrrr

Li tt Hli ,.+ |SLI i-cJ* Vo.o,,

: cJ^Jl ll.;,* I - 3- V

-!slj 3i c. ( l-z-v )ri+Jl d ;:-6il1 JtJl t;;r,i .p.sr ,,Jc iJ":ll=oll ,'' I

(+#: 60) ry'-r 6-x1,*ll 6l:l.s ol>) -o:.:lj 1*.; ;:- iil, L,lJl d.Ul {j$i-

Jsitll 2,o;-, *.,.-ry 4ltill t+jll 6:.ll larl,:.L

: iLat:Jl dtjj$ 2- 3- Y
:o.lj -3 - drs a;16 -2,1 -dis -4 qsll dLij A - 2- 3- v

iEi:lt u,r tt _ill i-,1;: (5.i ,J.-.:.Jl ejEjll (2-v )J:.+lt ef3-: (1- A

. ,lJ# -3 -.J:+ .rE -2'1 -J$S -4 l.'6JJ

No
Conc(ppm) v.o...106 R%

I
100 4,2370 86,37

)
2AA 1,927 5 93,80

J
300 1,4705 95,27

4
400 1,4456 q5 ?5,r)rJ

5
500 7,2311 96,04

-2,1 -J+* -4 q-6-).!,jsllu .t+LJl -d)l i-l;r i Ll---:^ll ejEill (2-V)J:+JI

. a-d -3 - r.Jri .rlj
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,$,r,lti}J+frilJl fu"]

10tr6

98%

96016

94o,$

92o/o

9A/6

88%

E606

84o/o

82orb

80%
200 300 400

(ppm).rS:lt

Dri -3 - dr$ ,r3\i -2,1 -Ji* -4+JJJ -1;Srl lN-q u*tktl e-.,..,i (2-V ) ,Js&ll

: 6Eii-,Y13 i,iltj.ll (2- A

3 - Jd .,jtr -2,1 -,J+* -4 ..S/l 6i -U->L: I{JID J.-.Lll ei13l LXXi dr

,Ji:,Jsiill A-c)- gi 6_l-J+ xl+*i ,',,-i Llsiill i.o1--t*|3 \5.i;.++ a+lti f+ a-d -
i*-r ,jr=* -i5jil] ;.i -,.s (300pprn) i^iill r:'u gi 6pu3 cs/l j$i i+ i't-J!

l:a , i i. ^: E:s^.,. dIIJ , (95,270 ) ryl C +JJl t* gf dl'-: 
"s3IlJ 

!+d 4Jt' l#

-Si liiL ;JJSi.ll ddt l,-li r:s d rdJ,lJsjl iYJ,ill .lsi:l t++ Li < qsll
. *.5 :-: j c.,!_r*"1 dyr-
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fru lirrr"!r^-rrr/

,4i -3 - djs ,;8 -2',1 -d#+ -4 qsll 6-jEj B -?- 3- v
JSIIJ LiJl 

-fryl i-,1;:,5r rJ--..:.Jl eil::ll (3-v)c):-+tt e-.9.: (1- B

. O:i -3 - dJ# .r:ls -2c1 -d*+ -4 ..'S!l

-2(l -J+r* -4 ,..:Slt JstXl l+:Jl -6yt i*,!-;: $r J.--LJl eiEjll (3-V)Js+tt

. l:i -3 - ..Jr$ Jtr

: 6L:::-,Y13 inlU*ll (2-B

C cri -3 -,Jri: dts -2'1 -J$f -4 ''..is!t ;i 6:u::t a:a cDi dr !'x
L:i t a**, C .J.--r (500ppm)J$i cJ-. t cr r{-E 4hi-t 4}"1 ri Q}%l j-rl+i

-3 - ,JrS Jtx -231 -LJe+i -4 ,.:S!1 eJE! csll ha ejtli tjJt! L ljti (67'89)

iJl-+ a l+Jl ,qL3*,j Y J^Jl !:;*i :3rs gi-, 43la JIJIJ Oj], ,-$! 1+-.,-l la:+-., C-li
, . \J.

l:,r si yJ ,;-r+-,sll 
jYjill iEti LrtL d cri -3 -cJrS ilJ -2'1 -d$+ -4 

"S!l
.dLJl .t:-r& ct$-.;. A-

NO
Conc(ppm) v.o...106 R7o

I I00 10,7630 65,38

2
200 10,4863 66,67

3
300 10,2780 66,94

4
400 10,1287 67,42

5
500 9,9826 67,89
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.1ful uil r ltri*lrrl ;;r "+r . r-tlr ldr

-Sjlt +tJ+ &*i3ll i.+"i

68.5olo

68.0%

67.5o/o

67.9Yo

66.5%

66.0%

65.5%

65.0%

64.5%

d4.0o/o

300 400

(ppm)is-ilr

c:i -3 - dr$,jl-i -2r1 -&+s -4,...S!l -!5rl iJ)ri L:itrl !; (3-V ) .jsll
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fu u il rr"lri*rrr/rur,fr . r-tlr J*;lr

: psJJJ+ Gt;t-2,1-r.F* -4 -&i di# - 3 +rs,. q5Jll eLi] C-2- 3- V
qsJJl $Lll ui tl jryt i-,l;r c d.--:-lt eiEill (4- V ).J:r+lr e,aJi ( 1- c

. rj#d .r:l$ -2'1 -d*r:i -4 -yir.J*. - 3 +.**

No
Conc(ppm) v.nr..l06 R%

1
100 3,2794 89,45

I
200 1,2280 96,45

3
300 0,9730 96,67

4
400 0,8331 97,32

3
500 0,5658 98,18

-ri,J$# - 3 +r*rq-sl dsill t iJl jryl i.-l;:,si J.--l^ll eiEiJl (4-V).J-l+.tl

' edJ-*r ,t3\i -2'1 -'Jit"€ -4

: gEjs-,Yl3 i;!t:...lt (2-C

-2s1 -LlF"€ -4 -IS.JSJ- - 3 +.y) glt t\:1-6+ dl--=Lll eiEill LDi ar

r-*i r a:c;- Lr,1r, JK-till LJIL i oJL' i;r! .s+i q$ll ha gi -E-x (,.rJ*l:+ ;U
i-^.,j3, (500pprn) :S; c]+l rt (98.18%) laJri };1l 1+r C .J*: +i L>Jt

. Li:, t! drylJgJill o )=,:,i ji Os-- t'll_r (300ppm) -hsj A,i A (96,67%) !;$
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,l
!-,-l d d-xFt iYJil! ,JStil .r LiS cs/l br ' i:i'^i Cil":-J 6+- t^ & rlj+i

.,-LJl J"_.J,i :ds jJ _;-....".o:'

-r5" .r.ttalJ+!*Sl a+;

10U/o

98%

9tr/o

94o/o

tr 97/o

9ff/o

88o/o

86Yo

84o/o

200 300 400

(PPm).l-sYl

-2,1 -dy* -4 - j$ LFJ^ -3 '$3u elJl j$-.Fll i.IY:, L*rtll aPl (4-V ) .ls'll
t I i ,1 3

. r atLtl ^rr . -JEt\JJ'J. \J
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!-,; d d-x;Slt iYjll ,511 ';i Li S c$y'l hA +"i'-: el":-l 6+- t' "tb 't-iP

.LlJl !:-r- I,lb c-t'-l o.i.s

-15-fttaSJ+l$l a+*'r

100/o

98o/o

9tr/o

94o/o

tr 97/o

9tr/o

8*/o

86Yo

84o/o

200 300 400

(PPm).ts!t

-2,1 -J++i -4 - j$,*1J4 -3 .1r3, elll j$-.fll iJYr, L*rtl! 1+*l (4'V ) ,Js.ill

100

I t i ,l+
. : oJ.l.l ^rt ,llJI

\JlcJ4 I
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: CLiii..,Y!s i',jlt-i"ll 3 - 3- V
iJ# !-)-Jl Jstll Li Jl ;ilt a*,t-,;r dti., i d,-lJl Li)jiYl JJ.*, CJl"3-l

. (5- V ) clstt ,si i.-;dl i.b,l-ill ailJl 6li ,+ rL"jeYl; e clXll .:SJJI

r&{ 6}i. Y! oiaj u&-ll e}*& le . ^1--o.rl ;} .-Jr $n 61$JJl .+l L;.'ltl ;-*u

rt.,)l .sle r&r"i;-l;ll 4itll o.rA c:t-i_e.l..ll.,'[ ;;.SilI !.,*,,1 rll aiLll 131+1 .,Jc l"t-r+

(Fe-Fe)al+lilr (S-C:S) ]+t:J ir-+ll

\,/
,c:c, ,*

'tb?'"-T
pg-fs

tt:q'r*
'tb?'"-?

p"- ps

(5-V)Js;lr

et.J"cY A+-l5 (S-C:S) l+l-r-!l 4J-+Jl .:L")l C! ,Jytt iS^," l;lJl ejtnll (-D. i.!
2,1 -dij*i -4 q-6!l ejtij dllS dll! (S-C:O) ]+t:Jt ilL= .r. llUf -isi 4pLi AiL

. {..!L rr3r C:i -3 - cjri .,l15 -
-3 +.-r. eul, ar# -3 - d-d o:ls -2e 1 -d$f -4 ...'S/l u'u gpt$l .D::Yt ui

cJJ.-ll .J..rl+:Il& gJJl i_;'e,, )i-{ o( Ja f:##,;l.x -2,1 -J+rs -4 -ii W

e!.J _FJ a-; ailtr L:.,j .,:,; t^^ q'itll .t-rl d JSI Jliiil iJ$ Gj+ t-. slut
-2 t .r' ''rn -')e 1 -J*+ -4 ..,S-Fll eE.l",:*,,-i aUt eiEj drils ell-:l , ct'Jl-J - UJ# rdtr -Zsl -o++ -+ L+5 !.all e* u" J.rsr cJ-qlr a.-.:'r L..::s s.urr 

. jJ#

# ,"Jl: qlJ$ll q..-b'll 6!5rl Ld.,+l ,JSLIJ -tiLll -$il cj-n c+-r+i e*,t;. ;3
ri (di:j4ll *11r_r,( irJt,i,fr#ri dLi -1(2- drJiJi-s-r;: JE:#-3 ) ,eUl l6i;

: iJEll L,.-il
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e
MeSOI

dr OJL ,# !-: d dJ{-rslt rYJ,ill ,Jsi: i--r- lix ,5l9, qltc ;-)r! elJl l:r 6+l

';r! ,r+:3 : j$j cj=.l c,r^ 
o/o 96,36 Jl Li:'111! ig..3 '-'l' ^, e+= 4-r:S-l-l+cll Lr:"'''s'

t6Sl.Ljsilll L';-IS,+ l,;lLc;;:! oti 6)-X1 ir ijill '34 .ri s-* 1* '(ppm)200
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LV1,plJ';

Lt- 4..41-i.

- .l-d.jlJ -2,1 -J+Js -4 &Xll &ISJJI -Y^:s:3A '''t.'ll t,.;l ,r-+il Jes'll

-4 - ji Jir4 -3 qr-eg eUlj Crl -3 - .l-d .jli -2r1 -J**r -4 ..,S/l*r ..r-# -3

Cl-.JJ.- d..+r:gl iYJill dSlsl l-':.il laii i*,l1r3. pe$li 6il-i -2'1 -r'J+S

. L.rlJl 6Jl;,:ll i+:r C "l:C tr-Fi uSL (pH=5) d!foJ$l L'i".sl

,:;ati_, a+tIJ 4S!.-HJ1 1"6iait-i ,J4+ uc#r3 l€lrLl I kj;sn: &LiSJJl :*::::r:

et3 y*ii (J)[i c. ritx oqsJJl ora i3Lt -,*,6 oJl &Xll 6sJJl i.JilJl ejlsll

o:A ,.J', ,1+ c,L,s-,rll orA [s i#.:jl ;Si 1tH-wlvfn) s-+llr-Jl .r:-il! iF-Jl 4+!!.

' cil:i]l

lslc hl^:.1 ii.Jl dl!]l o-,)6.Ei $i 6!s!1 .+l ,}iiu LiJl ,iYt a*,t;r Lr-air- Ls ti

:-lr= #-l L e 
i*r' I ,js.i dlxll elS-./l dr j$l C1 lj.ilij.jll ;-.;,,-l.-Jl 4!Jl

.d-#-rslt rYJill rJSi:l;'r. stl"-i^S -.JJSLII Jh,ll l3;d

L-:lL -J'Ut ;;$ p3#:i dE -2,1 -J*ts -4 -$,J*:rr -3 r*:s eul t5r.lj $i

(500ppm) .J$ -Sj ,lti * (98,18%) larrl !$ 4i-r !l cJ---r-r dsl3l h='I. r
o;[.r3ol aS+ cs.]l-r (300ppm) .J$ -#j .J+l rr (96,67%1 la;r! Ltt e-"": Jl-r

. ,Jsill f+ i53 eLtt t+-t U+rr.j l-}sj

(96,040/ol !$ a+.ul dL-r.ii cri -3 - .Jri ,5i1j -2,1 -.J*S -4 !S!l ti
o;:-,I jllj cJ-. r cl- (95,27o/ol Ltt t A+*'Jtr (500pprn) 'J$ -S-r J li J"

. .lsiill J"# i qSll trd !+."r- l-i$i o;l-.,Icl Js^,- LrIlr (300ppm)

);rr-:.,* C + lqL s3s djjts 4-:jEii Crl -3 - d-d.it-i -2r1 -d*l+ -4 c,.6-,1J! U

. (500ppm) .t$ ,"-ll'i j$j rJ=. t cl- (67,89

LqtL '11.i" .r'srr::jli- u+,:t+SFll ;* lyJl l- Jt, ,-lyll iS+ 4lS lra --lt ,t+-r--')- (t s 'J 
.o,.J-il,dsli,l
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4:tjl*j$l &l-^,lt*ilI

(J"!d jk+ ,J.-ls l-6.,tr d , k*O il.--Lll ;J el=6.J1 (3ts-rll -11a3;Yl 1.-;.r .
(Gallemkamp) | Ly 6 a+-rl-r-:-xs a*L +l Jki-jYl aJ.ij

i.l.-,l..:X iL..* KBr a. i+:-il1 'it' ll ,:l$Jll IR rlJ,..'ll '''-i {;y1 ' ;rU .
: t-l it cl r-:ll '''-1 i,.Xig ,-ilJ.t-

Perkin-Elmer IR-FT 16 PC (450-4000 cm-l )

ee. l-il+!^ i-t-,I-:x 4L...* 'H-RMN it5i-,+ll s..iilur-ll f-lCt ;#-,ll "iUti .

'H-RN{N 300 MHz BRUCKER AM 300 w 13 ,L}
:JiJLtl r:l;1.iYl . D2O Ji$-:ll elJl 3i CDCI3 e-ry:_ljs_r,-1y,J1 d llL eQJl

, L:Li : s ) ,J.1. e-.rX TMS g1)r+ cJ$ ,f!l C i+"r ppm : Jl. ai1'.

.(;:-ui:m
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crl}li-cll A-iLg

8........ ...(4-I)lli^lr
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d[s^&ll a*il!

Lbhrl. I i*Jti
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