
Jj{.?'Il}5t

5 1 1  x  l 0  5 M

5 1 9  x  1 0  s M

5 2 2  x  1 0  5 M

5 2 1  x  l 0  5 M

+Fr #t''Ir

I

2

l

A

; . , J 1  . - - r J J  c j r J r c =  
5 l t t  x 1 0 . 5  M  + 0 0 4 x 1 0  s 1  

J l r ; ) t  J ' r ^ .  )

: ',t1 h5-rlt 3 ;(.U l'i J,JliJ)+:€J d.,3;I1

irrl,

Bi(III)

61rrD

$r o;1

t / ,  Tetracvcl in  hvdrochlor t 'Je :
CirJl -,,r

I  t f i l )  x  o  I oo ( r )  oo l ( ) (Dx  5 1 4  x  l 0 - 5 M  x 100
0 450 gm

o/.T: 55 6c/.

.l\ J.lrJ,\ LJ^at>l\ irYJ'r.:Jl 4 - 1 -9

Inorganic analYsis :  ComPlcxcs

lnonabsorbing spccies 1-'aLar\ aJ ,! g'rJl +""-tJl !'i;J d'dUJl ;'AJLll J\

+t-r-lril -r;t ;,,>!luu 3 ( absorbing species ) -r'L''l\ d t="2 Jt

chclat ing r" ; i5 yu ;Lj \  ' r : 'e : '  (  complex formation reactrons I

d]-e). .Jb g;)y Jt\-a-\ -!b .rb Jy^St -Ko'- v'L' ( agent

Jt <Jl yxir) - cr\.s - -ru"tl J 
{ ligands ) ''1JJK'!1 'jLn'r-'\ '5o,,'

UcK.; yr6l -rr.rni\ ,rJ<i ,l"W ,-9(i ;l -^2r't- - I

y"-" -r;it ;1i- ,;t -.+)-'- 2

rtr Y



"-4bJt 
J--t^Jt

q d-.Ji:-.ll UUtt a;t*5jt .;o-ltr(t Jitr) 
-'g'Jl-rz

l lelrgunt Struc turc Ion onalyzcd,

l, l0-Phenanthroline

2,2'-Bipyridine

2,9-I) imethyl- l ,  lGphcnlnthol ine

2,2'-Biquinoline

Sulfosalicylic acid

Thioureo

Nitroso R salt

&Hydroryquinoline

Cu(I)

Cu(I)

io,"
fto" Ar(rrr),Ti(rv)

xors-V\so"Na

Dithiozonc

Ilcnzoin a-oxime

I)ithiooxamide

OF*-*-l 
-*".""O pb(rr), He(rr), zn(rr),Bi(rrr)

G:-!re cu(rr),Mo(v)

s
'  l  B i ( I I I ) .  Og

H 2 N C  - N H ,

NO

OH
Co(lI)

Zn(rI), AI(III), Ce(III),
Ga(I I I ) ,  In(JI I ) ,  Me(I I ) ,
Sc(III), othcre

SO.Na

s s

",*-3*8-*". 
Ni(II) '  co(II) '  cu(i l) '  Bi(II I)

\

{,

rrr



I l ( ,&Ar 'n t Structure

OH Gc( IV)

c l ( - )

i,Xa'*'--/ai ,
uJ' ' .  3  H,o

Cu(II)

OH

JN

4,,'"
(.. / sn(IV), Mo(v), r{(\r1;

T
au

OH

Ayl.c*s
1- ll *o,-

I
CHt

I<-rn nnelyzcda

I-Nitroso-2-nupht hol

9-Plx r)] .1-2 : 3 :  7-t r iL5.t iroxl-
o-l luoronc

Sodium
dicthyldithiocarbamate

Quinal izrr in

Toluene-3, 4-dithiol

2,4-Xylenol

OH

sb(v)

lrt t



Rcngcnt St  n rc tu rc I r rn l r r re lyzcCf,

Thoron

Dimetliylglyoxirnc

Arsenazo

Acctyllcetonc

2,2', 2",-Terpyridine

2,4,6-Tripyridyl-s-triazine

Phenyi-2-pyridyl ketoxirnc

L) i  br .nzovLnethnnc

HO-

S!-.",-!0 Lro,(rr)

qj,ie t,jt Jr !r*il !-.Ul

dL.sJl .lJKJl lr'e

-r3 j1 e)t*Jl ,A C ."

l.:rr qJr3,*,5*,1' sur)l b-

SOsNa

HO OH

i l t
HrC.-  C -C CH"

Nro.s-rra.r\so,Na

f\-,_-*AAl
H H i J n

AsOrHNa

o o
t i t

cH3ccH?ccH3

Ni( r r )

Hf( IV) ,  Z r ( IV)

Bc( I I I )

Co( I I )

Fe (I I)

??c



UlliibJl;l ;-r.*AJlj9 iih:tt d "f 
to.t J.AdJ iF-,;l r-.rr',- - 1

;Jilr ;tt ;i;K] ,f t*l .41, e .r.crlt tto-.^l J+ Jtlr!.) ul*-.- - o

j-e JU,. {a^. Jl-JnJt jyt ,fr;rr"r elli-9 a-iL.r;l ,,,b.r $ Jgrr.lt ;<--
: eU)

,ri r*J-, ;.,rJ.ilr .ruy-)r ,r,!.S ,r, e Jaii ;1flr .;o,it^(Jr yri;,. lll

Uliil JrL,irJl
.4*aj.l-lKJf e-o rrlJ-ir. iJiJ'iJl.lU9)l Jt' )Jt.15"i- f.-r:e ;:- LU

r-,., a.itS5tiie "efL;* gf -rirlf o.i.6J q"ata-.)l tlr+,all;fs;t ;K--

6Jt)l i',;Iijl .ru11t s.F-tt .wt: ,S-P uy.tyra:1 ry;

;5-3 ;;r!rrlJ t€"^l or5Lq-r 6 r.tr:o $lF sl {Adl #l'l rcUezt jV-

: JUJI Jlill, ,:.1J5 Vt
'Urir.-r 

i.ra.. crUt-yLll iy-t g (III) -r.,.rr.Jr of,

Fer '  +  scN- ' rFeScN2* K:  
T#: :#r  

:154 (e. ro)

L{ritrl ...lrl cruL.,t_tiJl4r5- ihAJl oi.a -r:r -11:r)l .b vi-i.rl i-ar,-;

iL-i a$rJ ollll i,,rB ry ul *s . 100"/. etl ;^f;;orbl *.-rr.lt .;t
guL.rlilIi5j 

Jr .ro+;rta-.)I.r) orJ6rt; ;t-6 Jy oUL-,yl.:lIiJ

J-r l-fi. e"rJt ,t'a'lt;S; g ,f L.4b)l oile:^ ;Ua;Jt t,rA ; rtiU rrl

A : eb I FescN2+ ] 

sew;at d ctiJl -trlt n"*+lt

-r.ir+tJ 61111 ,.ata..)l J|..b dl *t,, ?U 
(III) J,J-JI.Jlj5i Jl rPlre!

djl;-iJl oti ..)UL.,yUJl;{; *SL.l5rl L 'ti c.,,$ i}Jt ,-e.ps c,.tti FeS CN2*

ts+s €yAt ji l.tAJjtl e irF ..r+Jl;*, o+r- (9'10) iJ:trlt j

i9--K bJ.:e . lbyZaa1-4 0II) x.-teJlf;r..ra:J.ru!"'y\:Jl ;o 6rLj

f; \; Ci- r&I' .;rJi ,/ pjX!r.*,( III )r,r..rr.Jl;,. "/.JJ' gg.gg

;J rtrr j io,,iJl o-ta ,-ppS " 0'01 I 99'99 e*^ll Fe3* Jl ) Fe(SCN)2+



6490 , *-*,JlrS; j"-St.'t6r" r.*r t' 
jJt et;lr-,.9r1:Jr;S; jfi irjlll 

:U
,A

6-e Ju,
lrl d-,L,| & .Jll*ll ..J +.r-Jt;f;"_ra ;S-,- olJrt i.igrlt eb./rll ,n

5-5.rt*,i 6 s-t'.1, eUL*,yEll

e  I  mol - ' '  cm- '  
c- ry tJe l r . ;s j  465nm.up A g-,b .it*Jl Jp.lt

4'00 x 103
l'20 x l}a

l '20 x lOa
l '30 x 10a

5'00 x l0-a
1 .20  x  l0 -a

5'00 x l0-s
l '00  x  l0 -1

I

2
J

4

2.n
1.20

0.60

0.13

0.54

1.00

l .m
1.00
1.00
r .m

,+tft' oF r d, ,,fFrJArrr
j*il VVA Of,- ueldr O) f .r*
e fT..r"t*l $a..-aru .i<"1 qJ
cPr.n:.r)t Jrt', d @€-t\t.5.00 x ,O_r9r OO x l0_a611f; gi_r..' e- ,)il ,rpt,a:r)l Jrl", J..l eJu,tj'll t:t ,-p-ds . J'.Jtddr{J fr)}il: s4. bltti d/rq, Jq .l1{olt,r{; ''t',> 

"(j 
,-r- ro x 104 )

A :  e . b . c

0.54 : (1.2 x 10a I /mole.cm )( l.00cm ) (comptex
C"o_pt", :4.50 I  lo-s mole/

c ( III ) {_rdt;:{iJ J.Ar ;J*.Utrcrul#rEJt I tJru..,l ,l €JUs6-rJ fu* 06 ririt oi ir Qu aJr5jll orrll*r, prh;Jr rj^:j ri.b)t g 4a" i*( oe* u,s. srL^e.)l .,ilbnt,*, ter iL;D
W ,i^b;i: aLaiil anJ.bJt ,5| f l,tO_ phenanthrotine ) .rl:lr*

rrv 
iJaJr "tJJr .r_r i yy p



ts
-Jli.tl

t & r
C5J"j

5-7-9

Jlr.
il JLbl

dditive )

*\ .r-s
ho gUJt
qt, J*

I j..fJt

i;"* l6-oil $r;.,r:.r .r.cd\ IVJ JUbtU.r,..rrJtr,,--r*J ri,Ut gL"l^dt

( ttt ) .rr-.pJ\ J;;n,,i' .fP d9L.. \.'\ . Jb .51)y Jptar\ j,b oJl atJb 6tiJ

C5fJt 
ar\5\ JrJ ( II ;.t-.trlt Jt

Ct' J, J,r.r.ill ;t' d\:i 4o5JP ,fJ:^,- il, C)J- ,t' $ ro J. 7 - 9 Ju,'

6rLr c^rr.al +S #Li, y eey-a 4-ij c-!rl .l r-rb J-tJ ' J.ri

#Hl rF, e g)r.r,--ralt Jt e!.r,-r-Jl sur-l Jtpt ;fe).rrrlJJ:r.r*
( pathophenanthroline ) ,lr"S -r'tr gJ .;*t, ( buffered )

pr ';.Jl ,e 1 isoamyl alcohol ) Jg*t J*l.l-,-l ;t',J. 6'00 t+Jl ,-iq*rl'\- \;-

"/Lt i, d ( Fe [pathophen ]]* ) ridt ,.a)Uu,l .',rl 'Ul

flef c,rlr aJ+ llrtu..,! 
lr-o;j\r 533 qf J*.r.r ,,a$u*. f ,pta.rt

CirUt y' nnm 6v.y -r--.r.'.Jt #;..*t oUrl aig.tll c,rl,oy'^\l i,c

. ' ,t")\
ua\cr\ i*ff;' 

'"o'tT;fi Nt 3H'ii
( rrglml )

0.08

0.16

0'+l

0.83

1.61

0.54

0.167

0.333

0.833

1.667

3.333

10.m
20.00
s.00
10.00
20'00

0.r00
0.100

1.000

1.000

10.00

J45tt

irLl lJ<J-, J9-gtt t)pl.e,,,llsJ, d W t,iiti J.16. 6Uae\l el'.;,hll .;..
: aljrll

A c)J- C Ci.l-
c it'!5A 

"r*'!5

r?A



( L2l-abu. yJbJ^ f ,Jt I ,JlWl Jjb.it fl{rs-,t -rp ii){rjt oi.o ,i.Lr
: ,tti tj.6l-9 ;jJE*lJ

C Crr ,  
:  (0 's4 lo '41)  x  0 '833 ps lmt :  l . l0  pc lml

;t *- "ralt Fj *. L"tltil5., ll.0 J1l^tr d {d .]fi.rrrfr g,

l.l0ppm Jl ItlL l0 JSJ ll*;4.o 1.0 jLr 6r,e

( Multicomponent analysis ) . o:_t*r .rLfr, J.I*, 5_7_g

J't -u s;e o;z Jl'btl ib-,\, h4, d Jy J6 i4 {A, ;S-. f. UU,
g!+U ALU strtal.) l  d., l . l^ '* ; i .#JlJ e!-fJr oj.o;rra.^1 9L9,

Cf -t:r i  .ur a;yfJl . . l t-bl (2Ge) J*Jt C^r, (addit ive)

JC Jy.ar.lt Ut5*l #JlJLrt)l ,*t As c.;+b1t & J.'r.r J*LJI J j.o

It -l nr aJlJt ora Jtr Jrr ,;.s .b J u.,r[-bl 4!t4 .L1; el;rrW ggff

Lj* # 7, J Ar & rl*' .rt"..)l ot c-.rr ^, 
, ,, or7-p

: dhlr e)rrr,ll ;.,l5jK^, a.lt J* r;, rr r I ;sjr

lrtarr)t ilLj'*,. ( 26 _S ),l*Jl
g J-V s{b (c) rr ..fjt .4b r l-5-Jr ed,,

"?l

. t r ,  r  . ,=5Jl
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(e . l  1 )
(  e  12 )

flri:.,ljSa, eUi & JI.:"SJ;_r*.Jr tj^ Ja_j;r ;(_ 5r_ur qrb:JU^

un bgi+; 
t I ,-e* c,rlr r=L: Jt*:."t -r:ri .r[.,Lall 

e"+J l,{*d Llr.Jl
S-r)-{t.pt.a:.)t Jd\'r jl .-aJ#H' W d b ;# ;S-3 o)bt ;*Jr\elt

. jtt d+r,l Jlb J" '1o'^,.

a.^, * e,^,

" l l  
_ + - l I

"  l t  - . ,  t 2
C ' ^ r : C t ^ r : C '

C t t r r :  C t t ^ r :  g l r

: Jl (s.12) : (s.11) ;Jrldr rr_*;S- r.rat,

Arr  :  01,  Ct  *  tL \ ,  c t t  
(  g . l3)

(  e .14)

'f:' 
-1-.f :,''?' k --r, r J^h, c*;Jrrr. J, J,,,,i)-tsr^. JE:rU gS+r3 2., j )r -W 

.,l(.Jf .
( (b.a)26- r ;$*lt I A.iJt rit5Jt r_.et b
,ryJrLrlt-Jort" J- ;S^,, if Ctt ) gr

**a c.Ilr ;lol l-.a,J rr)rLrll .t'..-b,:_tc 4.,[S6Jidl A.b11! +J\q-tsAl ,lelrtrr ;,ts ..lK-J 6Juilt ro.lt J* *e a,J).ltt ,_er.a-.)i .rx,* or<,oi" J- 9au3 6-lEt. r,,V-ll Jt bt ttr{sgot5Jr ,*r^ n i.rt g,r n tarreorid,\ c.r)b,lJ oJX.-r _ 
ts 

_ crL!*iJt"!91 ;Se_e ,-*.i, Oji; .r):trll
d uul'tt oja.;-.Lu jS-J eXrt (computer) fu.rj<J)i*:^, rO-,,

l{*ii ;JJ&J ll " lro^Jt &u-9 e.n*i:Jr d,, d:il r Jb u r
,lll ,16JI is^arLi.Jt ( tetracyclin ) d,r,qL. V Jtu-:J.r.1 b.r.e

\

J.-c.
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i --.!

-J-**

,-,:rlrl
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,rrllt
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Jr., j^ Lcf (epimerization ) &:-,4.rl qb jttq .f<r rtot,U.r-r+
"!rJriti .r.r. aJ ul uV13,t -:..5lr *g J+".alrJd:Jt u^ ai , ]rlu, orr,

.r:S dl j' j-&t4s- t epi - form ) -t' u* f, ,-6 r.-rr JW; ;f
pt.r';u-,t ;5- ir (epitetracyclin ) 

" 

"J(L 
dl Jl ;$rf,p ;;

( 9 1 7 )

( 9  t 8 )

A

A,

ll {i

r1* t

s.rT.

r Lrb

Jt h,

( (b.a l:

;Jrt

r,ll .-.a

c.r)rl*

oio J'.
5.tirll c

e ihj

. 'rr Jl

Hrd-
lF-

,t.- Jt Jvt t zl 9 ) J*tt j* q-Jr oi.o -/_{i:J orf or.i"+ JLJa1t

J J-ri lLr uti 4bt":. etlJ+Jt ,rt _* fl|.:. ;J!I,LJ d! iJit!,
Jt-.lrr .J ilt .:,tr r,,-JiJl .r^rr3 ,-llr g uX=)l y=,,q ,.ata-.)r .r,Ja
245 2 261 4.;t J* .r:.c -*lK.,Ut:; g! ;Jii.!.U ..s.,)-Ar 

"pL.s.")r5t.Ff;-r*6;5*- _1j.r arlt J* * &ryLl .iLpln-.^)r_* irjl

Ci rr a'ril J* y Jr, JC g.,)y'1 _rt.a:,)l $b-r"ri;._^n, , yr
l6.imJJly'l.rtrt;ayt 261 s 254 ss;JK,Ur .f!./ rS.in0 I 16.000
"tr-rt J:t L.l J'_tl' ub t.ryl zsq s 26j -v JJ{L,F .r,) ts.mo )
llljr:-.t oU:t .r):hlt i,15_K-i . ti,t- 6fdt 4i,ilt .J9f:r {, JLL4Jl
J* o ( !-l ) .rLLeJt J d.,Jrr;it n-lr.Jr ;L L"Ic g;)jr _,aL.a..r)l -btro

t;ayl 25a i>jl

A r , o n -  :  l : , " ,  b  ( , . , ,  *  t : . , o ,  b  C , , n ,  ( 9 ' 1 5 )

Arron-  :  16.000 C, . . ,  + 16.000 C, .o i 1 v t 6 )

I jat\ 261 +!t J* r:r L^,t
A:n in -  =  , ' , " , b -C ru ,  * ' t : . 0 ,  b  C . , o ,

Arn.n-  :  19.Cm C,, . ,  + 15. [ f i )  C, .n i

r:t I
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--t'to
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-{J^ -'o !,tSd:J+Pu ;J5''-t"t; ,t, J5"t.,tpt 'hJt Js."er'l

i .laJilt

2OO 3OO 4es

wovelenqth (nm)

J5.,u'i -' * ;.i,L';; h-v ,.o\-atr J-br lr qr t*'Jr- . . Y ! - . . - '

c)i.er olfjlr irll\ Jljb)t -u.c;f-rlt .-r,bil 
" 

Jtr!.4:')1 .31 rij
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0.795 : 16,m0 C,", * 16,(X)0 C"pi
080 : 19,000 C,,, * 15,000 C"ei

: Jr Jtrrr; ,r*Aj c-t1,t 
d.,,:,rf rlrlf dhrb J_{

Crer  :  2 ,60  x  lO_s mole /  I

C6oi :  2 '37 x lo-6 mole/ l

: 6t?i4t Jt$!.r!l:.,Yl c.{u9 {adt orTt i+b c.rL,!s 8_9
( Studies of nature of complex ion and stability constant by
spectrophotometry )

5.t&lt c.,Uy)t .Jj 
frrrl 6r"itt JUlrt Jr _rrtl €;,i$t JLhlr _r+

,iJ:*U+-iyr .r;r(Ur;'r; i-!r ;(r, it . r".,r;_ | _tj l&t JAII .;i
' Fe (II) - ,iti$j;el gUlJidtJJlJr ( orthrophenanrhro line )
,5q rcomplex - ion I .rielr - jlYr ar-b L|JJ l$.,-i jrb .:/yj tJu^,

: OL tofll^a:r\ Wit

: ( alz ai'Jbra:-J,t*rJt eh* -l

Method of continuous variation ( Job method )

r*. j,l i11)l ;'. iliL"ir i,-;!y ;Stg;ttt #tar e* nhJ{tojn .J
ui if-. e"nU OKtr F+rtJt 

jt .d ai,Jla,1 Ligand ) .r;1(,[r1 ( cation )' 
Jitli, yta:r)l ft e . .*.b gf J*.r:e Jj*. f gbzr o.tius
rlrU .r J.lrl Jrltqlt .s-1t-. g.rJt f volumefracrion ) .ro+rJt;Jl
.,."rll it)t +ln. g1a.+p V, .ltc.r*l Y, f yu + y, ir .J,rilrE{r
128 - e l JSitr #i Jt{' ...,Jr ih.,$ Js" Jr(J J}l*lr*:l-r^ vr .rtj

ry 
in.jJlrrJrJ dl 

y, N, fa- *1j J:r g, ttiilci;Jrt.rt :.^J
O1(1 J'ihAJ' g, . ,i^t' 3i $qJJtJ.,..y'rjslt1 combining rario )
Jl{./; loal &r.s o.E: r 28--e) J*Jt #i vM I (vu+ vr ) lrrs
0'33/0.66 glW Yr/Y, j t i t . iKq, 0.66Vr / {vo.+ Vr)  t r .1, '

. ML, :*Jt d ri.lr jr Jrr.^t g jJr

"lt'

t 4r.
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( Mole _ ratio method) : dJ Jl ;*Jl 4i, J, _z

;.ltLall )l1il ;'. -wts fi E 
a.* J{t^,, 

'at}*4A 
f^j;n'Ur o_r.o ji

,pt..a.o)t /)p- i (rlt r* t"^rl Lu;r{ g.,l,iJr or)r .;i dr6tJ )
,St Lir.r.crlt ;r11r1l;r c+rj J-6 t -i:.c ;pr.c.!l rrl Uj,r 4Jt-!ti,
J* ,y AJ.ril 4Jt :b.,1 So,_1)tJrJ)l ,/tr*.;,,*-i*. ,r-b ,p Jj..arAt
r.€,Ir i;'l-)r J e.J' a.; Jr ;. rt-ur)l tW'U * il j:j:ft-ll ;*balr :r13r

d 
gK=Ut il i-ni ( 29 I I lS*lt ,j JU\' a=l-Al qJl .-1,tb.cl ;S--1

, - rL- l  anJty  o;Ei l l  + l l  JP JE Jabr-  ( l  :2complex ) l  :Z  - r& l t
g-rll ,r.crll * *}t -y-)l -1.9 .-p CFt o6 ltg(1r 4h.ij J!)r.irrj)l

fc J.5\ Je\.A;"|t*{ ajt.u)t ;laAJlil \:.^J !,4:o: I : I {lrll J _,&r
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Molc ligand per moL stion
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