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3 . 4 nhotome t r i c C.l:!.:::.!_c. t e r s tics of the Complaxes 

The abno r ptillitlcs , photolTl Cl trtc $nnlitill itie s 

(3) 1,lmit s of dc !"c rmi nnti on (8) , t he conc cn tr., tion 

r onge obeye d oy Beo r' s l aw e nd tho optimum concentra tion 

r a n0c fo r t he r ho tomet ric det e r mina tio n cvs lu ., ted f r om 

Ringbom ' s plo t a r e summ a r ized in Ta bl e 14 . Th e 

cu rve data a r e g ille n in Table 15 16 

cu r v es a r e s hown in Fig . 10 - 13. Th ese r os ult 9 s how 

th a t bo th the e nd or o 

'Se nSi tive and c on be a l.r i i ed f o r th e dete r r.lina tio n of 

tra oe qURntit i cs o f iro n Rnd 

The p r ncisio n of t ',o me tho ds WA S by pe r -

fo r ming six a na lys i S o n s,mn e c ont a ining 

55 . 8 5 ug o f i r on( III) pe r 25 rn l 118 Pg o f cobRl t pe r 

25 ml for Fa{II I )-SC f\' - " DP9!\ nnd r.o (II) - HDP'l/\ sy s t ems r e­

spe c tive ly . Tho ras u'ts qr c s unma r ized in 17 . 

Those i nJ icat c t he me tho Js 3r e prec i se a nd 

g i ve r ep r oduci h l e r 9111 t 5 . 

T3bl e 14 . r.ha r , t e ris tic s of the Compl exe s 

Co l o r ed Sys t em 

"'max ' nm 

E - 1 -1 
• I mol cm 

aS a n 'oil se ns itill ity , 

Fe( III) - SCIJ- I-IOPM 

Jl.65 

4 1 .0xlO 

" 9 cm- 2 0.006 

bLim i t of 

" 9 ml - 1 0 .014 

Co nc e ntra tion r a nge from 
1ec r' s ml - 1 0 . 22- 6 . 60 

Co( II) 

<lOS 

7 .0xl0 3 

O. 

O • • :7 - 11.80 



.. . 

.-

1 

\ 

• 

• 
• 

Tanl c 14 Con t d . 

Colo red Sys t om Fe( II) _SCt'_HO PJA Co( II) -~OPM 

Op t i mum conc c nt rnt i o n 

Ra ng e f r om Ri ngbo me 

pl o t ug ml - 1 0 . 55- 4 . 40 0 . 94- 4 . 72 

a - Conc e ntr:ltio n th a t co rresl"o nds to o n Ilbso rba nc e o f 0 .00 1. 

b- Conc e ntra tion t h~ t co rrespo nds to on abso rbAnco throe 

t ime s the s t nnda rd dcv i ~ t1on of th e bla nk . 

Tabl e 15 . C3 11b r~ tion Curve Da t a fo r Determi na tion of 
Iro n ( III) by th e F e ( III ) - SCt'- HOP1fI system 

Co nc c ntro t1o n of 1 ron( 111) 

M ug /25ml ppm 

8 . 0x 10 - 6 

-5 
2 . Ox 10 

- 5 I; . Ox10 

8 . 0)( 10 - 5 

- 4 
1 . 6x 10 

- 4 
2 . Ox 10 

11 . 8 0 , 47 

23 . 6 

20 . 5 1. 18 

5~ . C 2 , 36 

118 . 0 I~ . 72 

236 . 0 

2~5 . 0 11. 0<' 

.----

Abso rb onco a t "65 nm 

0 . 056 

0 . 110 

0 . 136 

0 . 276 

0 . 5:; 1 

1.112 

1.387 

- - ------- ------_. ---
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Tab l e 16 . C, l i bra tion Curve Da t a fo r De t c r~ i natlo n of 

Cobe l t ( I !) by th e CO( II) - HDP3, Sys t em 

Co nc e ntra tio n o f Coba l t(I I ) 

t1 

8 . 0XlO- 6 

1. 6 x l 0 - 5 

2 . 0 xl0 - 5 

- 5 4 . 0x lO 

8 . 0 XlO - 5 

- ,! 
1 . 6 xl0 

- 'I 2 . 0 x l 0 

11. 8 

23 . 6 

29 . 5 

59 . 0 

110 . 0 

236 . 0 

295 . 0 

ppm 

0 . 94 

1 . 18 

2 . 36 

1'. .72 

11 . 80 

Abso rbanc e a t 1~ 5 nm 

0 . 0 56 

0 . 110 

0 . 136 

0 . 276 

0 . 56 1 

1.112 

1 . 38 7 - - - - ---- --- ---_._-
Ta bl e 17. Eval uF' t l on o f f" rc c i s i o n o f t he r·e tho ds 

To t o l numbo r Moa n S t tl n tJ:-. r d Re l a tiv e 

Me tho d o f s ;lmpl os ab sa rb- dov i :1 tio n s [ an'l a r d 

9 nc a dcv l~ tio n 

----
F c ( III) - SCt '- HDP3J\ 6 0 . -1 1 O . O~l 

Co (II) - HDPJ.\ 6 0 . 56 1 0 _003 

3 . 5 Eff e c t o f Fo re i g n I o ns 

To cv~ lu~ t e th e s c l ec t ivl i 09 of t he newly devo l opo d 

me thods the e ff ec t f ore i gn i o ns o n t ho dcr e rmi netion o f 

irone r ! ) ~ n d cob, lt(I I ) h ~ve bee n ~ t , Jl od . RC 8 90 n~~l e 

~ rn o unts of ol kn li , ~ l knl l ne- cA r t h me ta le and mos t of tho 

(%) 

0 . 25 

0 . 60 
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nnie ns exc ep t EOTA , or-1 1 ~te And c i t r a t e wor o fou nd no t to 

i nt e r- a f o r o in the de te r mln , t i on of i ron . Cop~Q r(lI) 

mo l bcde num(IJI) :m r:t v :m l'ldium(V) wo r e found t o r o ct wi t h 

the rca Je nt i n ~he r r~ ge ncc o f t hlocYln ~ t o coext r 1c t od 

with iron nnd in ter-a f ore if r re3e nt in e xcess . Tung -

3te n( VI) i nhibit s co l o r deve l onm e nt i f p r esc n t 1n OXC C9S . 

r:h r o mium( III) I COnf"\o r( II). iro n( 11 1) ., nd EDTI'. wo r o 

fou ncl t o int e rf e r e Dt ~l l l ove ls in t he do to rmin, t ion o f 

cob. lt(II) by Co(II)-HDPM sys t em. Howevo r, 1ron(III) 

wes m ~~k ed by f l uo ri de (SOn ppm) . c oppe r w~s mn skc d by 

thio urc n ( 400 ppm ) ~ nd ch romium by , " e xce ss o f nrnmo ni o 

(pH 9 ) . The t o l c r , nc e l i mit of f o r e i g n i on t ~ k c n ~s 

co nc e ntr-o tio n (ppm) \"!h ic h c;,usc a n e rro r loss th ~ n ~ 

n r .:: l i ve n in Tn', l e s 19 ... nd 19 . 

The rC3 ul ~a l ive n i n Ta bl es 10 end 19 inrl icote tho t 

mo ?t of th e commo n i ons ~hieh a re no r-m ol l y ossocie t odwith 

iro n a nd cobal t in o res , a lloys nd bi o ogie r l s,mp l es do 

no t inte r f e r e ( o r th e i nt e rf e r enc e c ~n be o lim inAt ed by 

s uit alJlc m::l sking) in the dc t c rmln ., t ion o f 1ron(I11) nnd 

cob ' lt(II) by Fe(III) - SC -HuP1~ nrl Co (II) - PDPBA , r e ­

s roct ivc ly. He nc a the propose d me thod fo r iron c lJ n be 

apnlie d to the ' n ~ l y9is o f o r 09 , olloys , s t ools ~ nd 

b i~ l oq ic n l 9~Mrlcs . Exce ~ t in s t ee l s 1n ~hich iron 1s 

int e rf o rl ng , eoh~l t can 00 do t or mined in o r oB , biola ic~ l 

Gamol es lnd most olloys . 
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Tn~lo 18 . To l e rance Limi t o t Foro i Jn l on e 1n th o Do t r.1 -

n'J ti a n o f I ro n( I II) 

lf e { I IIiJ. 2 . 0 ppm ; (SC/, -) - O. OS H; IICIJ - O. '- ' 

• I o n To l e rance liMit , ppa 

NQ + 400 

K+ r.oO 

Ctl 2 + 400 

Mg2+ /.0' 

3e2 + ".00 

u+ roO" 

11 1 3+ 400 

5 n2 + ~UJO 

892 + !',Q(' 

zn2 + t'.cO 

n + :..('"C' 

Ti ll, . 80 

La 3 + /.00 

Hg2+ ·lOr 

R1 3+ <:00 

co2 + / .0(' 

cr 3 + /.00 

5n4+ 40(' 

Cd 2+ /.00 

• 
V0 2 10 

N12 + r.c~ 

cu2 + 10 



• 

, , 

Ion 

Mn2 + 

2_ 
h100 4 

wa 2_ 
4 

Nit re-H e 

Chlo ri de 

Ace t at e 

t: ltra t e 

Thiou rea 

EDTf. 

phos~h D t c 

Fluo ri de 

Oxnlote 

- 07 -

400 

4"0 

10 

10 

400 

60 

• ~~O ppm wos m ~x 1mum co nc c ntr~ t 1o n t03 t cd 

Ta~ l e 19 . To c r, nc c Limi t of Fo re ig" l a na in th o Oc t ~ rm1-

no t io n o f Cob, lt(II). 

[co( II»] -4.0 pom ; pH-8.S 

I on To l e rance 11m • t • ppm 
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I on To l c r~nc o 11. 1 t · . pp. 
-----------------------~~ 

::3 0 2 + 

L1+ 

1\13+ 

Sn2 + 

Ba2 + 

Z n2 + 

n + 
Ti4 + 

Ln 3+ 

Hg2 + 

9i 3+ 

F e 3+ 

Cr 3+ 

Sn t,+ 

Cd2 + 

VO + 
2 

Ni 2 + 

Cu 2+ 

Th 4+ 

Mn2 + 

ce4 + 
2_ 

MoO 01 

WO 2-
4 

Nitrn t O 

Chlo ri de 

II. c e t o t c 

S ul pha t e 

Cit ra t e 

Thio urea 

EDT" 

rhoepho t o 
Fluo r1 rl e 

"Jo r ,He 

oxa l a te 

foOt' 

400 

40~ 

'-~c 

40r 

<lOr 

40 0 

80 

40~ 

toO 
/.~o 

lob 

400 

.1QC 

20 

le" 
l a c 

t.De 

f .()(\ 

80 

400 

dOD 

· ".('10 ppm l~ 1S m , ~: 1m u P'l co nc c ntrn ti o n t os tod . 
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amas ked by Fluo ri de ( 80r p pm ) • 

bm Dsked ~y e y.cc~ s ' mmo nl0 ( pH 9) . 

cma sk ed by , hio ur., ( ~C ppm) . 

3 . 6 Ann lic ntlo n -
In orde r t o eSS9R t ho ~ n 'J l y tic al po t 'n t i - Il t y o f t he 

newly dev o l one d me t ' o d s , th e F e ( III ) - SC r·_HOP 1_~. sys t em has 

ha cn an" lie d t o th o ~ n 'l ys i s of blood ". nd s t oo l sJmpl c3 

r o r iro n c o nt e n t ~ nd Cn (II) - ' jOP3.<\ s yst em t o t h e ::lO "' l ya! s 

o f v it ~ mi ne 3 12 f o r cO ~A l t dc r c rmln , tio n. Th o I r o n ~ n d 

co ~- lt o f the s J mp l e s wo r e a l ~ o d e t e rm i ne d ~y ~ t om lc 

~ ~so rn tlc n spectros c opy ( V,S) t o c omp "' r ,' '10 r ['<Jt It, 

ob t ~ ine d by t he newl y dc vol oncd motho 's o 

'l t ee l Samp l e . S i nc e st'l nriq r d s .,mr l c s wo r e no t aVIJ i l ,bl c , 

synthe tic s nmp l os h "'vln ,l th e 9 1me co ns titue nt s with i do n­

tic ~ l p r opo rtio n OS th ·. t o f th e 9 r lt i s h S t 3nrlA rd 3 t oo l 
1 

No 6·-:' a :") n d 24 / 4 wo r o p r e pn r e d . -= x tr "'ct l Cl n " n d dct o_ 

rmin~ tio n o f iro n in s t aa l s a mn !os wo r c u nde rt ~k a n 

f o iloHing t ho ge no r ~ l p r o c edu r e de scribe d c ., rli o r . Th e 

i r o n c o nt o n ts o f s "mp l o9 we r e '1130 de ta r mi ned by "J.S . 

Th e e):"'l e rimc nt ~ l r os u 1 t s a r e 'J iv~ n 1 n Ta b l e 2('1 ; Which 

in dic ,to th e r c l l ... b l 11ty o f the n r oposa d mct 'od . It c ~ n 

q l so hc not ed tho t t h e p r opo s e d n o t hod q ivos " r eeiso ~ nd 

~ecurn t e r os u l t s in c o mpo r iso n t o t ha t o f A~S . 

. Co mnos ltio n o f st eel 

S a mple No 64 D . C , O .. OO ; Cr, 1, . 110 ; V, 1. 57; Mo , 4 . 11; 

W, 5 . 66 : Fe , 03 . '-Sr, . 



• 

Sample No 2 <1 1/1 . 
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W. 19 . 61'. Cr 5 03 . , . o . 0 , 52 : I. 1. 57 : 

Co . 5 . 67 ; C, n . 85 , 51 , 0 . 33; i . 0 .033 ; 

P , 0 . 021 ; Mn , 0 . 295 ; ~ 1 . 0 .0 7 5; Cu , 

0 . 10 : Sn . 0 .025 .' Fa . '5 ~, .., . 0 ... . 

Tnb l e 20 . Do t e. rn ln "ti o n o f I ro n 1n Syntt':otic '[001 

S e mpl e 9 

Iro n • I ron RoI"'ltivc Rcl ... tlvo 
,.lc tho d S:'lmp l c Co nt on t Found :it1nd ",..d o"' ,..o r 

I~o ( !';) ( %) Oovi !Jt l on 

F e (III)-SCN_HOP8~ 64a 8 3 . 4 5 8 3 . 07 0 . 52 
M oS 6 ( ·a 83 . 4 5 84 . 58 2 . 02 
Fe ( III) - SCN_IIDP'll\ 201 1/ 1 6 5 . 87 65 . 29 0 . 75 
M S 2-1 1/ 1 65 . 87 6 4 . 92 2 . ~O 

"'"v e raae o f t r i plic a t e "' nolysos . 

9100d Samp) ,2 • Th rJ amount of 1ro n 1n bl oo J 9"lll'lpla . pre-

pa red by f o ll owi ng t ho proce ur . dos e rlbod on rl1 0 r , we. 

de t e rmin od by Fo C II I) - SCN- HDP1/\ nnd NoS mothods . Tho 

result s obt 31nod by bo t h mr t hods o re comp~ rDblo . r. nd fn 1 

Wi thin t he rnn10 o f c o nt o nt o f 1ro n 1n w' 0 10 bloo .. J ropo -

r t ed fo r an ndul t m ~ n , 1. 0 . GS - 145 M9/100 ml (QO) . 

Howeve r, it C1n bo no t e d t h ~ t t h~ p ro~osc d me [hod 1. mo re 

prcci90 thnn tJ\.S . Ho nce the proposo d muthod can bE: 

anrlie d f~ r th e do t c rm 1n 1 tl ~n of i ro n in bios~~nlo8 . 

Th e rc~ ul t9 nro gi ve n in T~~lo 21 . 

( %) 

0 . 4 5 

1 . 35 

0 . 88 

1. 44 
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Tab le 21 . Oo t o rm ln~ tl o n of Iron 1n Gl aod S~.p l o • 

• 
fife tho d 

I ro n fo und Qo l n tivo st~nde rd 

Fe ( I II) - SC N- HOP3I\ 

( ./IS 

mg/ 100 mi 

65 . 78 

67 .02 

~Ave ra1 C o f t riplica t e analysis 

0.55 

1.60 

Vi t amin 8 12 : The Co (I I) ··HOP B/\ a nd MS me thods wo re 

appl i ed t o the ~ nn lys1 9 of vi t ~ml n B12 , Th o co b~lt 

c o nt e nt o~ the s1 rn p le W19 de t e rmine d by th o g~ no r 1 1 

rrnce urc descr tbed .:- ,-1 10 r <1=0 '- tho CO(II) - HOPa.\ Sys t OM 

a nd :"l 1 10 by N .S mr tho d . Th e ex, e r ime nt., l resul t s o ro In 

good D~ roo mcnt with th e octua l valu e In rl lc 1tl no th o 

accurac y o f th o me thod s . The results Are qlv ' " In 

T~ble 22 . De t e rmin - t i o n o f Cob ~ lt In Vlt ~mln 8
12 

Cobol t ·Coba lt Rei tive 
t10 t hod co nt on t f ound st and" r d Rol ... tivo o rro r 

( %) (%) dovintio n ( :'.:) 

( ~ ) 

Co ( II) - HOPB!'. ~ . ;l5 ~ . 31 0 . 89 0 . 9 1 
fillS 4 . 35 ~ . ~ 1. 50 1.14 

... Av e r A!Jc 0 1 tripl1c e t o a nalysos 



3 . 7 Comp:lriso n ''11 th Othe r S oct ropho t omc ric Mo t hode 

A comr ~ r :l tivc s t udy of th e proposod me thoda fo r the 

determina t i o n o f iro n and cob~l t wit h th o r econtl y r epo ­

rt ed s~e ct ronhotomc tric me thods i n req~ rd to ,one it1vi ty . 

se l ect i vi t y . conc e nt r 1tion r ~ n 1 e fo r det o rMin ~ tlo n :l nd 

i nt e rf e r e nce i s mode in Tobles 23 - 26 . 

The co mpa ri so n r Gvcals th ~ t . of t he mcny o r9~nic 

r eage n t s usod f o r the de t e r mina t ion of i ro n (Ta bl o8 23 

a nd 2 "~) t he r ca!:lc nts 4- ( Ii- mc thyl - 2-thiazolylazo} r oso r ­

cino l (101) ~ nd N- phc nylcinnAmohyd rox ~m ic 1cid ~nd t hio ­

cy~ na t e (56) o r e mo r e s e ns itive th a n th e pro poso d r eage n t . 

Th ese r CAo en t s ~ ro hi~ hly se l ec tive 09 th o ~ ro ~o8o d rO :l­

~ e nt . Th e r eagen t s 2 , 6- b i S( 1- {2-met ho xye t hylinino} e t hyl)­

py ri d ine ~ nd sodium r i c r a t e ( 29) ,nd 3 . hyd ro xy- 2-m ~ thyl -

1, 4_ nophth e~uino ne monox i me (36) a r e , 19 se nsi tive t h ~ n 

t he r r opos cd r Cf' gc n t ; ')ut t he " r o!Jlom \1' ith thllse me hods 

in int e rf e r e nce from ma ny sp ecie s th ~ t ~ r u ~8so ci ' t od in 

r ea l s nmp1 c s . ~1o r co ve r , 2 . 6_hiS ( l_( 2_mc tho xyc th y limino ) _ 

~ thyl] pyrid ine me thod i nvolves th e use o f nitro be nzone a s 

so lven t which is highl y t oxic 'J nd n t th o 8"': "'0 tim O l o ng 

e (. u ili b r~ t ion pe riod i s r C4uired fo r tha cxt r ,c tio n . Tho 

r eag on t s s'1J.icyl odohydc (10('1) , 3-( 4- 9ulphooho nyl a zo ) ­

ch ro mo tropic Ac id ( 41) . 2_(nh c no xyoc o tyl} ~co t oph~ no nO (37) 

Rnd tJ_phe nylcinnnmo hydr ox.Jm lc !lcid ., nd azido ( ~) '"' r o fo r 

le s s sc ns i tivo a nd l es9 5e l ~ ctivO th~n t ho p roposod r on_ 

qe nt and th ~ ref o re they r o~u lro ~ r io r 8ep ~ r ti ~ n ~ nd ~oy 

no t be use d fo r t r ac o ~n ~ ly5 i 8 . 



Th e thio c y " n t>tc me t ho d (3) f o r i o n .-to t e r-at tn 'Uio n 1s 

11 6 + o , 

i nt e rf e rc~ , colo r in t e nSity i s high l y dependan t on tho 

c o ncen tra tio n of thlocyo n ~ t e a nd tCrn pe r 1turO. It 1 ~ 

<3 1 so un Gt:-!'llo ""' n J sl i Qhtly dev i ates from Bcor ' s l a w, 

HDP"3/\ (65) I s 0:.) 1,50 no t se n s itive (f ., 3600 ) ~ nd no t 

s e l e ctive (Cu
2

+, Ni
2

+, Co 2 + I ~l n 2 +. v S+. ~106+ n nd u6+ 

i nt e rf e r e ). ~lh e r eEl s the p r opose d me thod which i nvo lvos 

th o use of bo th thiocy~n a t e ~ nd HOP 3~ to fo rm ~ mix ed 

lig ~ nd comrl e x I s mo r c se nSiti ve ~ nd h igh l y SO l Oc tlvC 

tho n th e lnd ivi 'l ua r e egents . Th e me thod i s a l so f o und 

t o be f r ee f ro m rig i d c ontro l of exne r i mcn t .,l co nditio ns . 

Thu s the co mp rl :c n i no ie Rt e s th ~ t t he p ro~o90d 

me tho d f o r t he det c rmi no t i on o f i ro n i s mo r c gen~ l t lvo 

th ~ n ma ny o f the l i tc r~ t ur a r e ro rt ed me t hods ~hilo t ho 

n r oposed me t hod i s ma r c Rc l activo th ~n mos t o f t he 1lto-

r Dture r epo rt e d me t hods . 

Of the s pcc t ror ho t oma t ric r eaqe nt') r ecomm endod for 

co ba lt (Tab l es 25 "l nd 26) I the r eo3cn t i so nit r oso thio_ 

c ~mpho r ( 46) i s mo r e so nsi t i ve th an the n roposed rO~Jon t; 

while t he p roroso d r oage nt hos t he s~me s e l eC tivi t y ~s 

t h , t of i sonitrso t hioc ·'mpho r. C yclo h exyl t hiOOlyco l ~te 

(52) ~ nd i sophth a odlhyd rox~m ic ~cld (102) ~ re ~ore son­

s itive thon th o p r onoood r O'lqen t. hu t t hoy su ff a r fro/l'l 

se r i o us in t e r f e r enc es f rom ma ny ~pcC18s nd no~d l onq 

e quil i b r 0 ti on timc . Th e rc~)o nt s b i 'C Otylmonoxlmo_2_ 

py r dylhydr azonc ( 44) , 4- formyl - 3- mc t hyl - l _phonyl _2_ 

py razo l ln- 5- o nc ~ nd p~' rl dinc (59) , t - 'lutyl hyd r opc ro (ide 
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a nd r:OTA ( 60 ) , "'l mmonium thlo c y~ n , [ c (56) 1nd fI- hyo1 r o xy­

N . N !- d i nh c nyl ~e nz~mi d lna ~ nd Jztdo (00 ) 1ro 1088 se ns i ­

tive ~ n d l ess s e l e c t ive th a n th e o ro p~ sQ me t hod . 

Th us th e nowly propos od rC1~e nt s fo r th e S~Qc to­

f, ho t o me t r i c rj et c rmin~ t1o n o f c t:l bn lt i s f o und t o 'JQ 111010 -

r ~ t G l y s e nsi tive in co mpa ri so n t o the o tho r s ~u t t ho 

s e l ectiv it y i s muc h 'Je t t e r t h ~ n r h t o f tho o th o r mo tho~ 8 . 

Honc e the ne wly nropos ed mo tho~ s coul d be r r o forrod 

in s e l e cting t he mo t hor~ s f o r the de rc r mi n"'ltio n o f i ro n 

:"I nd co b, l t . 



- 95 _ 

Tab le ? 3 . Se n s itivities of the Me thod. fo r 1 

Re :" ge nt t\ mox 
nm 

1 . 2 ,6 - b i 9(1- (2- mc tho_ 596 

xye th l i mi no) c thyl ) 

py r 1dinG and s o dium 

pic r e t e 

2 . S " licyl " l ~ehyde 

3 . 4- (4-Ma thy l - 2-thie _ 735 

z o l ylozo) reso r-

cinol 

4 . 2 - { r he no xyac e t yl) 

ac c t o,.. hc no ne 
39 3 

5 . 3-HytJro xy- 2- mc t hyl - 470 

1, ~- n nrhthoqu1no n e 

mo nox im c 

6. 3-( 4- S ul phop ho nyl- 580 
azo) ch ro mo t rep l .C 

ac id 

7. N- phenyl c i nn~mo ­

hyd ro xDmic .'3 c id 

and th i oc yana t e 

8 . N- ph e nylcinnomo­
hyd roxamic acid 'l nd 

a Zide 

9 . Thioc ya na te 
10 . N- hyc r ox y- N, N'-

di phe nylbenzomid1nc 

49 5 

447 

520 

11. t l- Hyd roxy- N- N'- ·165 

di phe nylbe nz omtdi ne 

a nd thioc yana t o 

Co nc cnt r!J tio n 

r El ng e f a r do­

te rmlnfl tio n , 

~g ml- 1 

0 .0-6 . 8 

0 . 1-10 

0.0- 2 .0 
5-80 

0 .0 - 5 . 58 

0 .02- 0 . 24 

0.2- 3 . 9 

0 . 5- 9 

1.8-16 

0 . 22- 6 . 60 

n I)Ot o "1I1n~ 10 n 

r10 1 ~ ,.. "bso r­
ptitJn cno ffi _ 

ci e n t 

1 1- 1 -1 m em 

12000 

51CJO 

24Q(){I 

6813 

12100 

4800 

18000 

7500 

700C 

3600 

10('(1e> 

Rc f o rcn 

29 

100 

101 

37 

36 

4 1 

56 

3 

65 
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'3c l CC f1vlti e s o f the Met hods for Iro n ,e tcr 1-

ne tio n 

Re l)rycnt pH • In torforence Rc f a r once 

1. 2,6- b 1s( 1-2- MCtho xy_ 3 . 2- 3.9 

e thy1 1m1no ) o thyl) 

pyridin e and sodium 
p ic r o t e 

2 . S olicyl 1l dc hyde 

3 . 4 _( ~-"e thyl- 2-th1"­

zo l ylozo) reso rc ino l 
2 _( c hc no xy" cetyl) 

a c e to pheno ne 

3-Hydro xy-2-meth yl-

" .. 
5. 

1, 4- no ohtho quino no 
mo nox l mc 

5 

B. 0 - 11 . 6 

5 . 5 

5 

6. 3- ( 4- Sul phorhc nl' l ozo ) 5.5-6.0 

c hromo trop ic acid 

7 . 

8 . 

9 . 

N- r hc nylc inn '": mo hyd ro - 0.5- 2 . Ot1 

xDm ic acid , nd t ht o-

cyo m'lte 

N_pheny lcinn1mohyd ro­
xa rn i c ~c id ~ n d aZ i de 

Thio cyana te 

0 . 1-0. 9t1 

HCl 

o . 05- lN 

HCI 

10 . N_hydroxy_ ~! , N '_ d iph _ 0 -11 

e nylbc nz "ni dlno 
11. N_Hyd ro xy .. N, N'_d i ph o_ O.1-0 . 6M 

ny l be nzomidinc ') nd I-!Cl 

thio cYElnc t e 

E~T" Co 2 .. C z. • • u • 

Cn 

(C U2 +,?d2 ' ) D. 
- 2 3-

o xo l ' te'~2 ' PO" 
EDT/. 

2 ... 2 . 
Cu • Nt . c ~tr "'l t o . 

t £1 c t ~ r D t o . I\SO~-
"- -P04 , F , :lo , 2 n , Cd , t. l 

( T1 4+ zr4 +)tl 

l CO 

101 

37 

36 

4 1 

3 

65 

· Thosc th ~ t canno t be to l e ra t ed mo re thnn 2- fo ld eXCI.e ~.oun t 

a re cons i de red 9 i nt orf e r1ng . 

0 In t a rfe re nc e C1n be 0 i m1na tod by mosking . 
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Table 25. S ensi tivities o f the Methods for Co balt Det e r_ 
mini ticn 

Conce ntration Mo ler obso r-
Reagent. A max, 

nm 
rang e for de- p Uon coeffl _ Refe r_ 

1 . t·- 8utyl h yd ro ~e r_ 580 

oxi de and EDTA 

2 . I sophth a lodi-

hydro xam1c 

acid 

3 . Cyclohexyl.thio_ 

g lycolate 

33C 

soo 

4. 4-Formyl_3-meth _ 490 

yl-1-phenyl-'<_ 

py razolin-5-one 

and py ridine 

5. I s onitro sothio ­

campno r;-

5 . 81 acetylmono­

xime- -2.- pyrdyl­

hydrazone 

3SO 

43C 

7 . N- Hyd roxy- N, N'- 520 

diphenylbenzami_ 

dine and aZide 

8 . Ammonium th1ocya~ 625 

nat.e 

9. N- Hydro xy- N, N'­

d1phenylbe nza­

mi dine 

405 

t e rminat ion , 
-1 

"9 ml 

20-190 

1-3 

0.116-1 .16 

8- 19 

0 . 2.-1.5 

0 . 8 - 15 

1. 6- 11.2 

2_41 

0 . 47-11.80 

enee 

249 60 

13000 

52 

689 59 

17000 46 

3700 44 

1980 80 

1820 56 
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.Tabl e 26 . 
Selectiv itie s of the Ne t hod. ior Cob ... lt Dete r_ 
mi nation 

·Rea g e n t pH 

1 . t- bu t y l h ydr.o pe r _ 1 1 . 6 

oXide and ED TA 

2 . I s oph rh a lodihy_ ba c ic 

d r oxam i c ac id 

3. Cyc lohexyl t hio- 8 . 5- 10 . 5 

gl ycol a t e 

4 . 4-Fo r mYl- 3_me t h _ 3 . 5- 5 . 0 

yl - l- ph e nyl _ 2_ 

p y r azolin_ 5- o ne 

and py r idin e 

5 . I soni troso th i o_ 1M HCl 
campho r 

6 . Bi acet ylmonoxime_ 5 . 5- 60 

2- py r i dyl hydra -

zone 

7 . N- Hydroxy- N_N' _ 7 . 4-7 . 8 

di phe nyl be nza mi _ 

di ne an d aziee 

8 . Amm onium t hiocya - O . l -1. 5t-\ 

na te Hel 

9 . N- Hyd roxy- N- N'_ 

di phe nylben za­

mi dine 

7 . 5- 9 . 5 

+rnterfe r ence 

2+ _ 
Mn ,eN 
NH : . c r 3

+ , A1 3+ 

2+ 2+ Fe , cu tHn • 

M 2+ 8 2+ 9 ,e • 

EDTA , A1 3 +a 

as . p b, Zn , Cd . Hg , 

W, I n,Mo.A!I , Rh , 
Al , Mn , V, Fe 2. 

(A9+ , Pd2+ ) 8 

Au, EOTA 

F 
3+ • • 

~e ference 

60 

46 

... 

80 

56 

+Thas e th a t canno t be t ole r-o rad more than 2- fo d excess 

amo unt a rc con5ide r ed as lnrcrfe rlng. 

8rn t c rf c r ence can be elim1nared by masking . 



• 
Now m<.' t hocls h:lv Q bee n c1c v o l ol"\c d .o:o r t he deto r mina tio n 

o f i r on(111) .I lth N- Hydr oxY- N- N'- d1pha nylbcn z nmidine ~ nd 

t h io cy <) n ~ tc "'I nd CO ( I I) \\ l th N- Hyd "'o xy_tJ . : '-d1phonylbon_ 

Z "'l ml d inc !:>y so l.von t cx r r :'lctio n a nd Sr,£lc t r ~ !'I'"lo t olno try . The 

n ropo ~c d me thods n r o Qor c so l oe ~ ivc thun mos t of t ho o th o r 

me th ods r epo rt e d In t he l ite r o tu r o , howev~ r . t h e me rha s 

a r c onl y mo de r-Dt e ly sensitive . Th e me t hods " r o p r acise , 

~CC ur~t 2 and f r ee f rom r ig i d co nt r o l o f cx~c r l~c nt n l ~rl_ 

a">1 es , The r r o no s cd r.lo thods fi r e npplic "lb l c to th o r nn l ya.11t 

o f di ve r so 9~lI'1 n lcs ro r j.ron An(f cobal t .. 
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