
,4SJ lsb _ ?JLJI irBJ lbYl y,gll etit

gn)Li3rl3 OiJS i!l-,.,f+ r.".lslS-U*A cllrl.U+ sbE Jthl CiiGtl ;riiJl

[PdI4]' Cf C.*Yt Crr]ll
arj.r. r.J i3L , 3r.r. r.rl rL*i . 2.Hi 

f*tr.! ,,Jc , l6a.l 
,-t i. j ,ttr-

Liryil cs"rSt c".F i*t+ , 1L/,Jl $lS, el1.,g 4t
,-rl-"ll c""F e.-fi i*t+, il*-lt irti

,iU.l 4F &1F f*t+ , g.jl ry , ,lgll ,J3
6UFll dtSJS l-.reJt , .rfilt **ll , \iUl :-11/l at tfr rf

U'$'ll
6- ,jr-l e.5o-,;l. ar"r$ ,i--b * Triprolidine hydrochloride,TPH' r-,; JS:::lr r*J3: .-iX Jti'l s+llJrr&I i*l-,pll '''t " "'

.tPdI4I' .JrL e Jti.ll di* e-l" $o q# Ortj:.Ll* OF e,r-[Pdl4]-'? Jl ,i-

slti 2Jl .4.r,.11 sn .il$ 5Jl l{.di3-l F 3= .,.B.ll i1.:.lJl ilhll rie .t';s^ll .'i3)l e;rll g* -li\J.5 ,-;ti p"25;-11-;- 4a-.p .ric

dr-rLjOl a-lJJl ,'. rr,.r.;.;1i364 293Cu:+lt OJ.JLI .l'u-t-3J ,#,Jr.l.3*ll -,plii3;:-13i4$gy,l.:r,-rhJ-9'rK
Jsl- i-IY.:1 r-. j/ j 410 x 2.7231 tl-,f:L !-1Yy i;-L-:.I,.r ,rd.I u. e j+ (10- I ) ,-*-,,tiJl j$-i ,.rr. ,uf tU", .1g. ,3J{.Y

. 1.47 .-2lri.,l* q+S dlJriL.r'r- I ,ttet;4^O.Ol22 0.0165 lAi"ri.

. 6.s1-1 Li: udsl-t+ o/o98 lp Ji:Y i+lry-t.r 4,iJU. tt ci ":siJl gr.-1 ,/ J&ll J$6 
"J" Cl;J{ il)Llt .- ,31+Li f:

L$.$

[PdIa]-2' t- c^ -iiJl 6r)1 6:sr!t irrs i qrllJl ds+ll ,r!r

J*J:ll b;i; ulirl JJJK sjn -251 Lty-$,+$J+ a*)-ii-l,,

;! .cul cjJ*ll g".;rlJl in:l JA ,r.ll L,Jtii-Yl r+ qr+tll

drL-J.Si;J-l! ,rlU::l dlUxl ;l ,:+ -ei ,(8) g-2-Jl .*-r.ll

,r--lc j-il| i,J^o , ii-l".".-r UjsJi- -F ctU-* C,1;1 a+.1-rt-r-,r$L
t

n++-rJ' le tl u*Yl Lt" ,!,-,;qiJl d$li;Ylr.!-dl i.L. l! c.tiDEil

O.- cJ-3l* s!.: 4J+Lll cil-lJJl O1. 
(e) qUlt 'C.: pH

,,. lLlJ 4.i"t;.$ll .J3t-ill u,. qr'JI q-1l.fi-Yl3 q+S.;i$J i,iJ-ll

.i ,'. ;- (r0) 1- ,J$J &!l o+ll rJ-ltll-t.i-t-rLll ''uin d!11

dbLlll &l-Jfl ari r=i +5-, tt iri. iirtl ,jg iiti.tl si (Fti,.Yl
L-*Jl: alJdtJ i.-'i" ttuYlJ 'o++ll iiJlJ i,l" LJI i*l^ll ,,,r"r o.Sll

:l *Jl !ca,i-9 i:E .J. I J":-X lr:.'....'i Uli ,(ll) slrLill ,l:Vl ;
(ll 12) r."' '-' 4JJJJ-ll JLl. t-iil *J le+l '-1.J: crLrs-'"jl co+r'i,l:

tu1, LrSi rl3n!13 ljtra,Yl

6j61tl

Jenway pH Meter 3310 iJ.:.ul illJt u*l+ jk+ .1

'tiJ"ll - 'r. ';rtll .1-9 i*!l Lil+L' '2
Shimadzu UV-Visible Spectrophotometer UV- I 650 PC

i+t+.511 iJ.Jl

'o-;U:ll ;^ +,!-tc i-_,p {;c iJiL3 d.:,lJSJ +,61++5 rly d&rl3-l

6lFl. el_yL q-pl ;l* gr TPH -ll ;:r- "J. 
,J-:,^tt p,

(sDr)

fuii4.$ d$a.ll

6ggtit o. ej+ 1000 .,lrrs* p*Slj! ntt u".l+lt .tJ..tt

"lJl g:-r d .5iIl e-r:r)l'Jl r.!.* e. rl-;E 0. 100 iji! g. rLar

. &j6rl (HNO3rFlLl.0 + HClJilL3.O ) ,-* ,''rs.il,FSLll

;*Jr>tt .p{i q 
'_rlS3_.Dia -rtic

2-[-(4-methyl phenyl) -3 - pyrolidine - I -yl - prop -
l -enyll pyridine hydrochloride

i#Sjillirpll

,llol

CrqHzzNz.HCl "-*;l a+*tt

.tslalloYLd*Yl

sili,J<,l,i iJf$ uJ.E-+t! )+e* ,+ r$l \i (TPH) .r.':l+3.!

.,;"1-,r!l ,J:,+l sSi,tl ut ln-Ylj e)-ll *1"+J .;gry & CL"o

cinctjill O. iri& ,,,t."t 
-L)Li.Jl $! O3.tl*dl J siqJ r

'*r!l 6*-i-t le\li\l ASJ\S i+:J. Llfl o-,1-,p1; ,rl+ ei1-3r

rJ+4J iJr,.i-Jl .:,I--li:ll3 gliiJl3 glr*ll_e $t u: ' .ptill_e
.-J,n-ljl irL.:,. J*1e 6g.li6.ll e Fq +,U r,+$ ./ (TPH)JI

!+Jl C-$J eLi:-13;--S.: L>., . u.t*ll iii3. iital 
-li,1,,-,1

dill i-Lj u.J"I qrihlt flLj. I eitllj rjsjJl Lifil i$. t*J

u."isll jt-6;Jl 6l+-l^ r_.p la-.;,c_e f_rll L"l+ tpl^: iJrj-JJ

.(l)

.*rt:ytJ ,'i)i +J$5_4e 'r$:l i"JJLill ul,,iiilt g. ..r ,'. 'ii...l
cJJa-::Jl ;l iil-;l +s:lr.t tJ ertJlr {:itJl J$sll .,!
(tHpt-Co:t tt ghYl cil &lJl Ls- lJerir-Js iiJt kj. r.jJrJ*lt
(5 -l) c,Ei.l-Jl ellij.-L r*.., j,+ll 

.i-rs i&iYl+ ii+ttl i.-Lj"llj

. 
(7) i*-*- .^'rrl, (6) Colorimetric i$Jul 4nJHlJ
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i.jj* *e JliJl j$-i -D$3 i te,il r+-Att+: .Ji*.Jiti 293 r 364

. (Actifedq.I J|-) ":i,Jl
i,aili.,ll3 qt'tiiJl

iriUt c,tJrlt - Vjt

r-tull g: O.i-Si.lt (/F.,-Yl GJJjJI cr.L,-i.l r-i*la i-|.p
TPH Jl ,,[ica [Pdlala

TPH U -,16': [PdL] 
2,tJ 

sjJ-,1+ll u6l--:^Yl , iJL Ll.ji-; d
dJ..s JLll el-Jl &li. t *rt<l OgIJI (J. 'lj-J l0 jJSJfo

322 o+$l r'Jrtll .,r' Lr-;.r [PdI4]-2 ri-ll Js]i il q;-;..r-

o\ aJ ((l) ds--.i Ji*.iLl 402 qr+1--ll ,J3Jll r:cj ;r.J.-*U
('').:-r^rl 

q/ rl+ u 4+-,,1,r dl+-\.-:".Yt

(2 (F.i.) ;'y,e\: 27812q2 s.Lt-i^l Jli.ll J-J- J+Llr

u- J.3t 0.5 e- GPH) Jti'Jl .Jrt*,"r. A 0.5 e.1. $"
I (Jt<t uj-rLil r.H e-i+. 100'.+Ji [PdI4].2 ri-ll d-J-

ri!"l:,,r1JS q'iUi -2,1 #J.:,ll .+r"I u. J.4.0 C. u€)ii-yl3
364J293 d.,J1;3.ll OJ:tll ":r:1" L-i.l ,Jcl u,.I.:*ll Jcll

rJ:- d fJJ- J J..S f---b.ll ,-J$.ll alr.'i-L (3 .JS-) -,,1'r+.-i11

,J.iL+ i.-Ji3sllTPH ll Jli'J [PdI4]-2 Jl Lll-,ll* -dr C

.OJJlll ,',Jrtll U- $c UEL-i.l gi .---r.tt

aUS 1r1+-

3.0.i+-;i F.it+tt J+ l- C ,f,rl>
poll . ;. I Jl -,,{l -F-rff

fJJ J.jiL 100 i* iJ.+- i.i:!,t

.ts :f 1000'--:S-,:.1 qFJj:-,;

4:,.t-. J-.1*Jo/o40 f-l*. ECI

. *bJl

ujgLl u. rj; 100

(-l. ej+ 1000 eJE.Dl+X alr ,r.,r.il,,JJ- o" nX.5.0 d".-bl1 l-cI.25

e-r+*Bdl r ;!rr JJ* g. ,:lL 5.0-1

--+Jl Jxir 1% e!1g-Yl .p^t.
oj; 100 jb6'jli J.!',,r+ .JJ ,ri Y

gu+Lil 0. 151000 jgj*
J--ti^ll cLJl ;^, -lr 6* # _,E t

_iX. 100 L- ! r- it1ti,,s

Actebid

2.5 s)e rpJ-4 gl.J)! dS) ":.3*X
l+ll Ojl r:J. - ..rtS_l ,j;ic u3La

a+ q-r l-,l)i 0.1027 irliJ dli .ur

A 100 1*'J^i- 4!li,J FJ. I

TPHJI *,Jc *r+ Vri* 6aUr gK,

irr-:U ZO ,-b-^ll JJ*ll g" :i13,

rr-q i .-:tU 25 "A^iJ^+- ry.J

Actifed

5.0 ,Jil)4:Jr^ll a..lJl elrii-t+

[PdI4l-2 Jl $ul urtairYl ,JJ! (1) d..,1js-
,.rrx Jl (TPH Jl e. Ll ;& 1.25

r JLll e1lL: dlJl -:- I r+Jl

o*lJl ,-r- "lj-j l0 jsJ+ TPHII
L-J*ll ::,r{ as ,6f, irOU ZO

. J.tLJI "llL i

J.-b.sll Actebid (u€-,;el) "--:*lt
;[. a--.i os a.t. ;ill- 0.5 e-Ji
JU'll d_.1* Or ;\ ,lJ:^ l.+s
.,., 'i.r ;ilL0.8-0.1 cr dsrly

eut+ r+Jt ,.61_, ;ra11'ri-lt d J*
C-- 5rr-,rJl ,-i-f .rl:,Jl ri-1-,$ll 1

l22nn

&nm

2.fi

lffi

2_m

tru

c.so

ffi.m4X,.OO250.(Xl
o.@o

m.m €oo
.#e,_Jr+r.r

278.m

3.@

1.ffi

3_€m

2.ffi

BO.m

!ts.f.r{drlll

2S.m
o_{m

a_m m.m

TPH-ll Jtid cd..3.yl .JJL (2) t'.;.JS-

24s

u#+JJ ari9Lll lb i1-L-i.Yl ,. 'llJl ,c..-:-ll s:..11Yt

l#t.[tYt FyttgtiJ

el 
1\ I ..u oJFlu CJ

j_g6Jl .;-.L dr j'IL

cL\ eii:1 Lit*:.ll

+r J-.t*,Jc JJ^JI
.(14)aJJlJl

,3-. {-! +l* -r.i.-tr3 a: l-S

r: a+h)L.o/ol el+-,,f-Yt

[PdI4l' i'.ll &lr.
& A 2.5 Jir+ ,tl
!.+- illi JJ O_eLlt

I d!_,,rKl_,,+Cl ge.L
g. -':IL 1.0J40%

ljbll ,',1S. L\ll r- .ll
rvJ

. (r4)o 
eut d,

Jl .ltt"l q,-t i drr"
v ett 0.1 i.l'|i j.:L

- *J1 p+-fJ Jxl-r

U.l.,1il ,".L.3s &L.
dr. .FlJrl 6 sic ,',* i
(TPH-ll ;i- d. rlJiL

UJE 0.2565 ;.!-lil

J.i^ll eul u., -tL
r-,rJl .;li^ll rutq

u" elj-J l0 SJfo
o *.11 u;- ,Jxf3

. j"Lll
LJJ.i J,.iri.s diCr.

he g^ t nl!. 4.0 Jir

9; ":-:*ll it^ -ilL

+ 1g6i*i+*
,J-, Y1l- 1':Ulf ufss

g!;JJl e .:i13,

25 i^ iJ^+- i.i:6./
i.;-gtt otiuVt li.-.)L

d -,iiJ i6-i .lrs

rr. ej; 8.0 -lsJfo

U. ej; 100 ,r-ln- I

$L 0.4 gjr Js J!
i-).ll r. J JLLJI

21?,fr

-ilL 5.0 :* iJ.+-



arJs izb _ phJl i*] ItYt istt &t

3-AOO

3.OOO

2.OOO

t.tloo

o.ooo
235.OO

^:l
.J

3(}{].oo

,b.Jrl4b g+.J,*l d:ilt

350.OO ztoo"oo .t{ro.oo

A

-B
-C

293nm

B 36/nm

Jt&Jt

$till

;efit 6d.$ u.L.i.l .lb (3) Ft &l
100 TPH tl ,IJ-- dr ie.l3 er+- "i1+ ';- 

Jl j$j cEil si(

[PdI4f-Jl ,J J* ,l irlj]. drtiL-bl C. O]Lll ,-r ,_+ jS>l
:- .., i-t -ll ,r.l;ilt g. iLJ- \i 6j,Llt o. ,;r+ 100 j5r.2

lj_r , _j}Lll el-\ i.)L11 .r- J! 1..j. LlSl ei-ll d.SIJ JrlL 5.0

i* rjlL 4.0 6.;=p & *p gss^tt ;r"!t 6-5o-rlt udj.3-l
ric iu, t-:.1 .,J.l -,+U,t: OL!J:-.r..1JS .jn - 2rl g-r-.tt -up..lt

rr-i aiLll -i*.-rl_: 2931364 u*+jJl ,jslJll
' iJI cli.ll ibSJFll +rri p uil;Jt rill 6+--r i,-L-3.Y|

Oi r-+y g*J+JJ O'J.+!l {}rA ric i}. Lj.l ,rLI 6i.* 19$l

cJ-.!t -.;as;t .u.r':r o.+LI uF ej+10 9 j.iJl .*E ll j{sJill

.+_,,f fll *# r;cD olul u. eji l0 .tE *$_r [Pdl4r'?ri*I

cjS*tt ; i.li. ejlrllr i...6qj+ ijsL,j!.l 
"J'1 "rL"I 

(J$r (ii.)ll
.(a) e_.,

J-io3 [Pdl4l-2!&.ll i,H &liill s$.$ dJJEI r-f.l -tlt:
TPH JI

: *r \3-13 c!: qr3lt &till LiJJE itr

o.UrLl}J +.JLll gJ.adl +$$ Jlri{.f

A1rr! LJdi:-l sl l+-hi3-Y 4J.^:,ll -lgLll 6 r.:c _jnil 6:

oJA gn3, TPH _2tLll 6- [Pdl+1-'? ri'il &ln &. O;S.I ddl
e-,r-#-r-.r:lSll , (Dichloro methane) q1Li9. .-riS lril-S drt-{.r.ll

( 1,2-Di-ChloroEthane)g&J r_,rrls ;tS - 2. I : (Chloroform)

gl r r9;r.!r 6l!l Lrdlil-l ; arii-r, kj. J.:i!l rr-r
. , *:)l jl Ot!-l ,A qfr[: - 1,2 g-5r^Jl --p^ll

$..11di.Yl j-s. jll j*il .2

-irutu 293 rb.rrr.$ {},.1t j*s-il (4) t'r1.Js-
,:+$-J dr- A 4.0 e. i,J.:.t- i.llr .!S ric JjJt uElil*t i+i.Lll ilts ,S.S
Jcl- ll r r :.- Ui.Y1 ,''1.:.. ..1t3rJ-1-.1}6 #tr -2,1 ttya,ll rL-lll TPH Jl ,-r. Js ,;,co:U,i nlL 5.0 i..'J r- t$,rr
qri i*.L-L ill.r cEii ,i ..-r -r .jij.JiE 293t364 ils'/ {ts '-h 10 ,12.5 4ri-t+ttl LajrS. ljir -,1:ll^ 0.4 .0.5 [PdI4]-2

364 ouu+rJl aJtJLIl &i t.lJc &6ll d Ln.i' J*$,tll JB:L r-r":rrl iir.lJl .'-;rriI 
*p iJ*rr-.tl: .JrCr ..& OrJ^fr

pH:3 ';.-aii-)ll .;-2!:ll di,',\^'t.l qr3lt3jr.Jib293J ill-ll ,-l.t.clli1 O:S:.11 o,rr)t 6rr;11 dJ$li*.a.lJt ill.ll *f
(l) *_,, j+tJ + i-.:r. eiEiltr 7-l ,r-.". - r-,,;u B-r- JS ,;f iil- i,+! :io J &^tl iJ.:.Lll

HCI g,1Y-y 0. I &l* rl NaOH g-,rY-r 0.1 dJr^ el$.3-tJ

uc_e r ,lli --+-s L-J.ll r- / Gi.ll ,tJt+ -Jl dhslJ

.-+O.sLll t, ?.>.2.5 -.a;ag,Lll ge rjaS -..-fuBfil cr ,$7.5
-.9- O.rrfdt dr , j+i 0

x'

0

30 3510 ts 20 25

OJrLIl 0. pjll. l+.tir.ll jrSJS

2

a *u'{R
J{,

.to.s
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lrrJt 6rrj.ll i*..1..i,.1 .,.te 6JJCI L.;r.;.3h (a)*t dr+
TPH Jl .jto e. [PdI4l' .riul gr uJSi.$

tjg 4+..L.3.Y1

jr.JJE 293 = t
,tit) i *..t .i,.Y|

jrJij 364 = t
i*r:.tt ;,rtgt L..,p

1.76 0.83 25
1.73 0.79 30
1.65 0.78 35
l.6l 0.72 40
1.59 0.70 45

&tI!lr.r.j *ti:.2
r-iJ u. AJSr.ll dJ'tvl e3U.il ,lJ:^l &lill ,-r: yJ l;"f
l.L.I ) gi. ,-.-:l-i i$.j ".J.l udit-'yl J+e TpHJtilljpdl4],
( 'lLlt "ul+ LLJJI u-Jt ll -Jl dl'llr pH Jl L,.' _, Llrll

6ri+J il AlrLll .ri' i;-l,-i.l 
"J"i 

J .*'_r_, a.igr 25 + l- JJ

i , (5i_,, .J:.+ ) :iJir 15 &ls iFj $e qrr rit.lj 293 t364

crr .tt+ 'J-l lll ,gl(,1'! ri- ll ni Jl d[l rlr .ri3 
"alii:YL; 

i'i.
.(o) alrrU !i.j;r. .,iul Jr"ll

u,.sYtgrr/l 4r,.L-ri srs &tlitl iFj.rtt (gt't &+
TPH -J Jio Cl [PdI4l-2 riull 6,.,',9:rll

I iyat 'lr.Vl
Jir.Jil 293 = t

Ss i+aL"ai.Yl

jr.Jil., 364 = t
+r!sl+ &urll cr:

1.76 0.83 5

r.79 0.97 10

1.81 1.07 15
1.37 0.63 20
1.29 0.59 25

6'!l r.l"j *li: 'S

C-r-"!t errJ-ll &JJ €Jll .J.j .rf JS.:ll Ji. L iJ'l: ,",:-,,p1

C-o ,,s g-e;'tt c,iill C- TPHJIillJ [PdIa]-2,; !t uF u.S3".11

;: JS c's L:li:-Jl ,+-L-:.Yl ,', .li:4+:4.0-0.5 uF &ill
J-"J* g-rJ .r.-, jai ei r;.j, ;U-6Ul drJJ+J.ll Cd:lll "r'
e.*L-i-l 

"--l'i O-=i- g.rll g3r*.!l +jill 6.;rrlt 63l-rlt

e*J.-9a 1^S;:-l_e -ii$.:n ,-tl-,,-6r.ll gr5ll dd3tll $r a,(;j+

. (6) e,.,.J-*Jl d
eJlt ir.j +. i: (O)dr &+

't.ie i#.t.i.Yl

JiFJiU 293 = r

Se ifL.al,rYl

J+.JiU 364 = r
.fti.lt+ e-lt ,.r.:

r.68 1.07 0.5

r.81 l.l0 I
1.69 0.96 2

1.65 0.60 J

1.50 0.75 4

rr1eJl gn)li5*Yl .9

a-ltlt uro>E:*t &:t ir. .r.:'ill u-)Lil-Yl i;^ei .9:" cu;

f3;'ll -u;r.11 s..F.Yl e+-\ Jrlt ,a-i:-yl .1. qi.:.ll e$\Jl

,'.lui,.-, uit;j , irl'r _,! J-i c.i J o+* &+ 4,t- ti ;_,,p ulull

-Jl ii1,:,1 &-:(Er) JrYl uiJii-Yl .rs +jl rrj3 !*I,;^Yl
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ije t|,.|,-i.Yl

Jiruil293 = t
i1o ir.aUat l

.irujU S0l =

I

.l

,t#.t t-ll iJl$

pH

1.52 0.65 I
1.58 0.74 2

1.76 0.83 3
1.45 0.74 4
r.05 0.73 5

0.99 0.46 6
0.70 0.32 7

Jb, ;*.t aLYl

j1.Jtu 293 = t
& 4+..t.f.1

-i*.J!tl 364= ,

I

I

siLi JUEI f+.r

Ar+
1.53 0.71 4
1.76 0.8: 5
t.7 t 0.8: 6
1.7 5 0.8: 7

0.72 0.8( 8

& i!#,.i.$
J:rujlLi 293= t

ge i;.atairYl

-i#11364 = r
fjl.:iJt ijLtlep

J:!.X+
1.69 0.79 J

1.76 0.83 4
1.70 0.77 5

1.65 0.74 6

cyg 1r.l+ _ 1#1 ,ltyl ),,?l CIJ

ryr.Jl 6rrr,!1 4+..L4i.1 sle i.$Jl JH:tj (t)t'r dr+
TPH -ll Jtb C. [PdI4].2 iiF O\r$tJl

JJLII f+r +i:.+
r+-ll J-#,n i e;.-b^Ul ill.Jl. $*ll '[iJl , c i,S !: lrii l!JYJ'J'

etJl g. i.r,,t;^ pl-J &t :l.r .,,;iIL S. u. s.,ul '-rUt;U.:lt
, e ucirl*ll .-1J;;-9-Jl Cdrtll .s' , t*+--ij J"i.ll

J--It 5.0 r^lsl r a-ii FsIlJ.J 4-ii 15 +Jill 6. r.a)E:-l

.d(gjUl jJ*ll g*

.(2) i:
,J_"] ill si a-.:J eilSillJ ai-xl

e$i.ll atsat ai.t sJc slLll l*I +lk (z)rl, a++

TPH Jl.irc C- [PdI4l-2 6r ujSLJl g,.JfYl

e:rll ur.)slY rj)ll f,:'ll JJLII

r-jlL 6.0-3.0 a. TPHJlillr[PdI4]-2

r jjbll f+s +:L.S

d -r+tt -*" 
L .r"-,,i

Jill s O.s:.ll q'jJP-!l

o-l+:Jl .jb!-Joil . i. ,-rlii*ll c,LL_e(3 rJ:r+)

.ijL+ill jt',.5'll ,,:r^Jl ,. nlL .0 rir:."| iJ , uiJ.Sr^ll

. iiJut

eJ.tj.ll g.L.Ll a./o 63a$ !d +.L (3)Fr &+
TPH Jl Jtie Ca [PdI4l-2 4. O:Si.ll13111

6-j3*tl L.,,p;:i:.f
,-Fls*ll i*Li.Yl, ",1i1.:,'ojlJ.ll ,i-

-.5 urill sLi , u \l
*J.

dr#+J^Jl Cr.l:Lll .jo,f,.JrYl 6rr-Fll il*l,-i.l Oi r+'-l ,

a;-2r ;rl;_.,1 6^ ejii TPH -ll Jtic C. 'iJl rt* O &ll

qrrli 63r-nl1 ,isn J) cllr 6+: ri-r

s---i i-;J grEdl, i3-)11 -JLJI qF3

ir;25 LP;jrAll

lrll o.te ,'.,u'l.l ii, ,(4)

. (4) e-,r .J:"+lt



e \jll iLrl ir. , ;. ',r aigr 16 0' +j5) -,+:J aJ.J

u.li]-lJ OrJSil ,JEi.ll siJJ.B! g.iL 0#t eltlil dJ+l
TPH Jl JlioJ [PdI4]-2 rtull 6s.ljrYl lr..|-i$ gr{.

,rlt X ellllll 4-Jr.ll LiJuEll (3

6.$ll gr e;I0 JUJI &Yl jsJill I

;jgLI rJ ej;10 \ivtr &Yl jsrl 2

J i*^lJlilhll J

:'lir 15 &lnll dr.j 4

?"25 i_;l.pJl a;.'p 5

&s $jlll JJtll f+- 6

&4 €J.:'ll Jr.ll r+- 7

i.sl3 ii;ir gJl,-rj 8

;r-11 3,.,1* cpr:3,,Y1 crl,,p.r:e 9

i;*b.ll drn - U$

[PdIa]-2' ;"tl i* o-#.ll ,r,,rfl 6l-rll r;,-,p.lJl .Jr.i. c--r

j_;S,;q '1LjJl "*;+lji,. r.l+- ril Di L,^ dlli3 TPH-jiJlj

dl$ JJ dL 0.4-0.04 u4 csrlJ, OrC^lt u.,jF 100 Cql
tPdl4l' $-ll Ll J- u. nIL 0.4 {iL:J-, A 5.0 i* ia.;:

,r-frl i,-sJFSll .i_r_,All gtr:.!j,..1jaLll rr. e-b 100 ,ril$ll JS" -,1a

-2,1 q_:,,atl -up^!l .1 A 4.0 + ell ,JS r-liiJ &tiill

ilL-}]l \ i. , E!i3s dSl iJ-I,-:.Yl .'iii"l Ol!J:_,,rK eS
r-1 _2tjJ! i--i. kll ji6lJill clt5 i,! -iJ.-rE 364,293 OjJ+r^ll

ej;10 riJl_e O_sl^il ,1^ cj; 10 5 2.5 2 1.5 1 ui.)i]-Yt
"oJrt*ll I .r'.-ro gL;-* (6)t (5) C-_,, .!l<.i.\_r , g cLjl u

eiEill 4J3. t...Yl i-lt*ll OU*- (10)_, (9) e.1 uY_rilJ:

,4SJ ieb _ #Jl i*J ItYl y,ytt gtJ

cr-.;,..!l ,J-I .ir-,All tt,'lu.B^!t 6-!l c.r^-,r+-r 4*ii,,till &!l
C*,rrr,, i*^a^tsll illJl3 &li3ll O^jJ .,lLil r-,,1-rll i+,,r, .1.

-e 364 Os++!l O*lrtll .:' esL-:.Yl ,-i+ , tu,-r Lil+ jil J-i
(7 :"+) J$! &i d 4-rs drlS dJful u,.)sdl J+rilr 293

lr-J , i*+!l ...xirLll )Stl (Er)CS uilis-yl -ric. l6'i-ri (J.

.#6" ! ud:3*Yl ,r{ a$Jl cJ:il

&lJLil & sn$r drill ud.iidl i#1,.,Ly1 d (7)FJ dr+
jxJiu 2933364 i,ir+Cl

.#i.-!l ul Arlt 6.Fj"$ ItpataLt ,* Crilt ;[: Ltrl.tO

f.}&dl
r 6vll, 

-,1L-jJl g. s!S! i.uJl at*. !l 6-r e-l.p!l .u *J
,'-ilL 5.0 i* iyr- illt qf odJ rrr "j;100 ,.clql jSJfu

,Jstl i-JgJ*ll LiJJ.Ell gL:. 1,.j -,J.i.ll ,t-\ &!l e.Jl ,J.sl,

Jl_:i-ll gJ.:'ll ++^ll g,. -.1i1l. 4.0;;r-!f 6f! ,-f.l-f
.rE3! ,.s..;f:..ll ir*rl-; ll CrJrLit .:r i-r5sjJl i'J*L4LYl ,'Jii",r

.,.i is-:J. e.iliill3 , i.ct ." 48 J! ,:sill i!.f u. i-.i.J

. (8) e_.,,J1+tr

4rl$ g3ryll i*,.1,.i.1,.lc Cr.-ilt ;ii: i-t-p (8)fiJ &+
if.t.LYl 4*lJJl iet-

e.r.ll rJ./.tt rb

-i"..jllj 364

qf.J.ll dJL$ tit;

J:i.jnj 293

1.070 1.081 * l-:Jl i.Iisl

1.068 1.805 r-L s+

1.059 1.790 e-lJ"+
1.055 1.786 slct-3s+
1.054 1.78s olcL 4r.;
1.054 1.783 crLeL.5&.

1.040 1.777 crLpt 6.q
0.690 L580 4cL 24r,+

0.655 1.490 icL 48r+

i*JL$ i3.lll

% dlrl crd;ttu}j

i:.r.-t .i.Yl

Ez&
i;..l,.i.Yt

Er&
d.r.ild*ll

Jl*.Jfill{
98.89 0.020 1.81 293
98.87 0.012 1.07 364

248



0.7

0.6

0.5

i ro.o

i.{n,
.i 't o,

0.1

0

0123 891011

y=0.0608x+0.0169
r = 0.9999

4567
[TPHIppm

,4J53 iel+ - 4lsl.ltytirJtertlr

Jl+.Jll,36aqtrll d-lllll &TPHJI.lprlil i./rrll si.i. (5)fJ ds.i

-ii.Jtu 36a(i+J.$ dJLll rilr iy.lr.ll sj.n 64rt ig,..ft i+tstl (9) Ft &+

J.J.JJU 2936.-dl &Lll &TPHJIJ$lil iy.tr.ll sj.j^ (6)P;,Js-l

Rec,7o RE,%o ilill rrr. RSD,%o a+-at ai.Yl

iJrb. g,.

fiilsll.Lill

A+r-l,a:.Yl

6 diJs..J

otet_!

cP Je

rg3.:ro +l
0,rJ.ll i

I i5i
tM
.clta

98.713 -1.287 +0.0160.0767 1.9924 0.7770 0.0767 1.0

r01.758 1.758 0.0110.1 100+ 0.9091 0.1080 0.1100 1.5

96.751 -3.249 0.1340+0.002 0.1143 0.1 385 0. I 340 2.0

102.605 2.605 +0.0020.1733 0.0881 0. I 689 0.1733 2.5

99.719 0.281 +0.01050.322 0.3125 0.3209 0.3200 5.0

100.016 0.016 +0.00200.625 0.0245 0.6249 0.6250 10

01234567891011
[TPHIppm

1

I
.J.

0

0.8

0.6

0.4

0.2

y=0.0818x+0.0405
r = 0.9999

249



Rec,
Vo

RE,
o//o

iilll rrrr RSD,
o//o

ii..lrai.Yl
furb. g.

itirf.a.ll lrill

j*r3 gat aillt
o[l;t 6

,b4 rt Jttl.ll .rJs. 
j

g+:o t;;L

O,*ttgre;{!
101.39 1.390 +0.0250124 0.8130 0.1223 0.1240 1.0

I 01.103 031.1 0.0250.1650+ 0.6061 0.1632 0.1 650 1.5

96.864 -3.1 36 0.1977+0.014 0.2921 0.2041 0.1977 2.0

102.041 2.041 +0.2460.2,500 4.0000 0.2450 0.2500 2.5

99.377 -0.623 *0.5120.4467 4.6605 0.4495 0.4467 5.0

1 00.1 75 0.175 +0.2460.8600 r.1628 0.8585 0.8600 l0

a,^.8 bb _ /,!Jl 4lsJ .ltYl -r,ylt gtit

Ji+.JjU 293qFJ.$ .bLit & ij.b.I sjrj. e]llll iilt ryl i+Jlr.ll ( 10) #t &+

(s)oCs,Lltr (10)r (9),.E: ,.uL+ll qj i=:r.Jl el:ill J}i u*

Jli'll Jsri: 4Dti, iJ. ,jfu t'il ;6- t-,,JI .1. C-ljl 6r.ll o+..r:r (6):

{#+l- LilJn:l ,-t--* d gJC^I u. 'lj+i l0- I ..r. -x O-rli C+ !J

. ullJl L,. e-1,; l0 &,rL!l j,6- lJi!

2935364,i;slJl Odlrlll )slr i-t* iii+ J$i:ll iirL s;

t-\ g;rll ( g;Y3Jl u-L-j.yt &l-'-ri rIx.;p -;,'. 'tt

( a+rt e+-rt rt 0! { ,rllrlll .l' e-.d/r,l27231.2t20240.3

Oor,ttr iiJl (tt) Fr &+
Rec,

o/o
RE,

oh
iiill .r+rr RSD,

Vo
i,. i'J.at.i.Yl

nrfi.{tt L$ a}b.
41.at.3.)t

erlrt.! 6 jur.3
Jtidtjsj

O.glrll grrS
sA.J.$ drlll

.t4r.rilb

98.643 -1.357 0.4434+0.0172 3.3959 0.449s 0.4434 5 293

100. I 75 0.1 75 0.8600+0.01265 1.4708 0.8585 0.8600 l0

99.969 -0.031 0.0727+0.3208 1.9949 0.3209 0.3208 5 364

I 00.128 0.128 0.0302+0.6257 0.3737 0.6249 0.6257 l0

"oJr^ll $+-dl 
'llrll #ElrdFiiiq,i.','.r;rlill 4qJtij 3.4,ro,*+dll $-t+ll LilJsDlli.+,,Jol J(ll).jr+ll cr"d,c$

.o/o -1.357,r{ % +0.175 u# iirJlllel:i,:pf; J }& lrar 4l*U,y' cs}yt eill JSI h-F
r-i^iSll rr s. t .r .2.3 . OJJ+/I .d:lll )SJ: i3\-r. .Jl

r-i.i:ill .s Ll.I,,,. (12) dt &+
r-i.isll rr

OdJl gn 1.+

,jlJ,!)l

(,..tJll" I

SD

d$.. i+.t ai.Yl

r:lrl;3 6

,r!i'll js. j
O.sLll gr r.it

6CldrLI
irujUll+

0.0056 0.00082 0.4433 I 293

0.3828 0.00980 0.0768 1 364

0.0056 d-: l;+; Lnriii,. , i.i.(ll j1 
a;0,1i .>-i j-5.sJ ,.1. Orrll

,a;.;t:3643 293 Cs+:^ll u*JJ"il ::c ,',:Sll g. 
'j11 

0.3828J

q/+lt6.,ri.i "r* il't',

0.0165 .J$l* i+-L* d-i 1}l: ..r. dlSr *J * JSI e+

. ilt;;3Jl d1jtrLlt iFA .,:. 2aJ,t-pr;U O.Ol22 j
(!ct.rtt.,atuX.1.3

u.- 6+jbi.. ,*j$jilt ,:sill 4ieJL ,,'..- .*+Lll J+i:It+ dlli el

crl *.'.." l_t iJJ*ll osl * oli r-;rs i"-:;1tri; .fiJl
.(1l)e-,r cJ-*.I + C'.-a-r t.S .,-$^ll .irJAI gt.:! iJ- 15:,.

cJJ-+xll i-:_rt_r i-jd :.+."I1 4+-,;l d'l+In &:l" a1c dE i
J+r1$64 .#i. r ll &Ltl ri., (rz)1 

-F en-Jt) ;F*Jl
:drYrLJtr d+J OS"- &tnl ulJ

TPH + [TPH| ......Protonated
2tTPHf +[Pdl4]-'z ----+ fIPHl, [PdI4]

.(8) r (7) Culitll d i-.:r eiEjllr

2s0



&ug 1r.4-

6-r111 6sryll 4rSilsi oifdt Ll-J.ll i+*ill irtJ.b (7)& cEi

ii.Jjl[ 36aqaJ.$ di]ll rie or.dl 6.1!1 4*]ilsi Od$iJ iJ.:.".11 '3lJ*iiil ilJL (8)

ur-l*-nYl i+A _jjJl _,,;er6 OLi AiEill c,r*Ui i1 ir. ) r;. ll [PdI4]' r-iJl C- _jiJl rtssYl ie^.:

ej a---bJ. e$l_r il*+_rll irJ3tll ).SlJ i-iJl+. t. tl o:;_;Jl
(13) iJ-e+ll_r (9,10) aCs,'i,ll otil-;ylr ;J-ilJl diLll" I sl+rFt

,:lJ,briJl J-J* $t TPH Jl

ji.Jjtj 293 (ja.J.I fuEll rbActifed -!l sJJ*i /a.is s{ TPH J&l +trI otit :Yl .tL".,}

0.8

0.6

0

0 2.5 3 3.5

t- o.r

i:
.J'l o.zli

0.5 r 1.5 2

rJetroY;r /J-i.[o)j-r

0 0.1 0,2 0 .3 0.1 0 ,5 0.6 0.7 0.8 0,9 1

J-ill#J.lJ*lX

,1

,6

,5

,4

,3

,2

.1

0

I
0,9
0.8

1i

I 0 0.1 0.2 0.3 0,4 0,5 0,6 0.7

(100ppm js. _,4 ).+Stl&'lr.ltr+r

0.8

0,6

0,4

0.2

.0.2 0.9

*j

I

0

y = 0.9925x + 0.039'l

r --0.9982

0.8

251

(9) t't.ls-

l#tl"iltnttetlt

36au+. d drLll .,j'

dei

8J 7 iuls.'i,Jl c.r crr*,r

.(1JI2 )q5^

otiji!:ll - Lu
'uSi 

"riii.1 a-Lrll\..



& 0.03939 = ilrlJl cl 6;Ai-ll qnlrJl iiJl e+- V"

= Actifed 
-Jl 

(?lJ,':, ) ':.:,* cJ J* ,-r" :FiJl a.-I V"

& o.s

lijtJl jbsJiit co

s1f!;r lrill 'Ji.rLIl ijJlll gl_i. ;liJl Jr$il -i+^iU364J293

o-r _lLjJl 2r ill I ,iJiL", i-i. 1S-l: iir3.|il;33 a.l"t" iJ-l^

' il:) r:' ll .1l "-bsi*ll

,4St isb _ pJ,hJl +lsl ItYl Fyll glit

x : 0.03939 Olr y : 0 Lr:o, dilJl l.ill iJrl* ,rJo rl-ieYL

,l rrr ...1r dlij grgt LF r-,1,;7.879 J;J^ll jS-,11 .tA l.e_r

:Oi d.J= Qo = VeCs i51-1
v0

"j)+ 
100 = i-it :^Jl aJiil. I 4r6lrJl i.:l-ll o-l+!l dJlJl jSJi Cs

O-lC^ll g

J+JiU 293 s-a.J.Jt duEll rb ActebidJl gntr$ 9.:* sJ! TPH.,,Ed tJ-!ilt diiEyl sjrj,. (10) Ft.Jg
i,. ej1 7.898 Jr ji+.J'ili293 er.I ctrXt .rb3 Actibed -tl ,J.tjl J,!:lrL{. d GPH) Jttd.ErJ-tl jrs}ll Oti iJirsll u-ii..J

. SJC.I

r:,tr#tr:ll (13) f.l cb+

RE,
o//o

Rec,
o//o

**.B.JJ| 
)SJ$l

OJSI^ll U. p-+

* 
cr"r..rr.Jl j{. jil
i1jC.Jl u. e5

;ru.JL

dJ.Il
e$

Ja&dl
ilt

Jai,u.J
s+J.i drL$

-iJ.Ji,

-1.70 98.30 7.864 8.000 oJuLell .rrl-,,1,i, Actifed 293

1.25 101.25 8.100 8.000 Dlur ,-Flj Actebid 293

-1.52 98.48 7.879 0008 i-LnI 6UL:YI -J, Actifed 293

-1.27 98.73 7.898 8.000 aslill oliL:yl (FI.pi Actebid 293

i-:jJl aSjpj,ll ,J+ .1. i:i.it c,\- J-lt ,r{ lrls-l u*JJr^ll j-asJill *

,alel-;i dr>.3i slr- **

{lls.liiisll

Jl-ic &lj3 cr. qrrr)l e3rj^ll ,.ts.S3 ai-lS.l ,',-ltl dli. dr d,J+

-2,1 q;,,2-)l !,+r^tl Jl 4.i)tit-lJ [PdIo]-2 ri-ll C- (TPH)

OJJi.J.ll +l:Lll .:", uFi:l*ll iJ*L-:.Yl rrl$l OtiJ:_rA urlj

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

.0.2 .0.1 0 0.1 0.2 0.3 0.1 0.5 0.6 0.7 0.8 0,9

( 100ppm js- JL.) s-l+tll dJlll €r

i
1

y = 0.947x + 0.0374

r {).9987

252



. el-J^Sll d J-ill drUfi J ji.r." r p5-,!l riop , +*.9
. 60 (1985) J-r.lli-\'

i..1"1+.S.J-r+ r plr 6r r+ -l _,li rgLri.U r .6.:._,19-p.10
i -iln . rhir igls, 'J-i + 2lj .J a^+-,,;r, i:lYl .ill}ll

.271 (1989),&r ll ,r! qrltJl r$3ll
-.rl4.olYl A!.Stt ilrlJl,+^ll qc,:*ll .+ , g;lsl- I.l1

.17 6 (1992),.:l.rli-ls L,L.
l2.Rao. C. N. R.; Ultra Violet and Visible Spectroscopy,
3th Ed.,Chemical Applications, Butter Worth and Com.
Ltd,(1975),92.
l3.Mermet, J. M.; Analatical Chemistry, Chichester,
New York, (1998).
l4.arzenko, Z.; Spectrophotometric Determination of
Elements, John Wiely &sons, Inc. New York, (1976),414

1. Delgad, J. N.& Remers, W. A.;
Medicinal & harmaceutical
Lippincott Williams & Wilkins
Pheladelphia, (1998),670 .

2.Ezzat M.; European J. of
,5(l),Jan. 1997.

3. Nagaraja, P. j, Nandipura

, I 6( I ),Nov.2000.
4- Morrison, G.H. "Solvent
Chemistry ", ButterWorth Ltd., (
5. Mumtaz, A.; Kazi, A.;
Noureen, F.; Proc. Pakistan Acad
6. Metwally, F.H. J

7. Basuvaiha, K.; Turk. J Chem

.--"1 trr-s cJ3 ri.-iull -r

(1986), a*t.ll i,.L q;-..r..

Spectrophotometric determination of Triprolidine
formation -extraction of

Suham T Aminel Ati Ibraheem Khalee12
Chemistry Department College of'Science University ofTikrit Tikril Iraq.

2 Pharmacy College University of Tikrit Sallah AL-Den Iraq.
3 Chemistry Department College of Education University of Tikiet Tikrit Iraq
4 Technical wateriness ormory Department technical institute Al-Hawijah Iraq.kirkok

Abstract
This study includes Spectrophotometric determinationof Triprolidine Hydrochloride (TPH) drug.
by forming ion association pair with
[PdI4]'complex. Brown colour solution was obtained when mixing TPH with [PdI4]-2. At 25c"
ion pair at optimum pH=3 was extracted in to 4 ml of l,2-dichloroethan with mixing time of
maximum absorption at 293 and 364 nm. Beer Lambert law is obeyed over the concentration
Triprolidine Hydrochloride with molar absorptivity of 2.7231x104 L/mol. cm, sandal index of
andRSD of 1.47 .

This method was successfully applied for the determination of TPH in some
percentage recovery ofnot less than9SYo by one batch extraction.
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