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ratio in ,h (111) - SCN- PCHA sy$tem. 
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Fig"re 10 Curve for deter mination of Cobalt (II) 
to SCN" ratio in Co(lI)-SeN system. 
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Thus the ratio of Fe(II!) to PCHA was found to be 1 ~ 2 

by both the continuous variatl· on d 1 . an mo e ratlo methods , 

and by cont inuous variations and absorptiometric methods in 

the thiocyanato- and azido - complex , respectively . Hhile "the 

ratio of fe (III ) to SeN or N; was also found to be 1 : 2 by 

absorpt iometric method in both the sys terns . Hence the over­

all compos ition has been found to be 1 : 2 : 2 (Fe : PCHA : N; or 

SC;;- l in both the FeOII l - N
3

- PCHA and Fe(IIIl - SCN- PCHA 

complexes , respectively . 

The composit ion of Co(II) - SCN complex in the presence 

of PCHf-. has been found to be 1 : 4 (Co : SeN) by absorptiometric 

method . The salfie composi tioo haG also been reported in the 

literature (61 ) . Thus , the composition of Co(IU-SeN complex 

did not change in the presence of PCHA . It was also indicated 

by the identical spectra of the complex in the absence and 

presence of PCHA. Hence , there is no mixed ligand complex 

formation of cobalt (II) with thiocyanate in the presence of 

PCHA . 

Accordi~g to the composition and nature of extration 

into different solvents the following structures are pro­

posed for Lhe Co(II) - SCN , FeCIII) - SCN- PCHA , and FeCII!) 

U 3 - PCHA comple xe s , respectively . 

2- + 
Co(SClil 4 : 2NH4 

Tetrathiocyanatocobatate( II) . 
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- ) 

B1 6 - { i'l - }>henylc innamohy d roxa~1i c a ci d. }lJi th 1 oeyana l ofe n a t c ( I II ) . 

H 
_ -- 3 I 

tJ--CH=CH_C1=O'-,; i/ O---",-{J 
/-, / S"'" r-, 
/ '}-- N- O , 0= C--CI::=-CH-// • 
\c.- ' I \.- I 

-- N3 
8 i s - ( N _ ])henylcinn;unohyd r o:<a. ~i c acid )d1 .n i doiron O I I) . 

Photometric Characteristics of the COI!.p lcxes 

The mola. r abscrptivit i es and pho'tomc.tric sensitivities 

(9) , the concent r ation range ob(;:yed by Beer ' 5 law , and the 

optimum concent ration range for the photometric determina­

tion e valuated from Ringbom ' s plot (Bl) are summarized in 

Table 15 . The ca l ibration curves data arc given in Tables 

Ib - 18 and the curves are shown in Fi[,ures 11- 16 . Th~s~ t't -

suIts show that the Fe(1!I) - SCN- PCHA rr.cthod is highly 

s~nsitive and can be applied fo~ the determination 0 trace 

quant iti~5 of iron . Although Co(11) - 5C method is not v~ry 

sensit ive , it is mor~ ~en5itivc than some of recently rc -

ported methods (62 , 82 ) which are also based on the forrr.ation 

of cobalt (I I) - thi ocyanate complexes . 
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T~blc 15 . Pho t ometri c Charactt!risc i cs of the Co~ lexes 

Coloured e: Sensi tivi ty Conccntra- Opt i mum 

Sys tern ttl'.! 
-1 - 1 2 

1 mol cr.l )..Lg/cm cion r&ngt! concen-

for Bee r 's tration 

l aw (ppm) rnngc ' 
(p pm) 

Fe (Ill) - SCi;-PCHA 495 l iiOOO 0 .0031 0 . 2- 3. 9 0 . 35- 3.0 

F ~ (III) - H .... - peru, 447 7$00 0 .0074 0 . 5- 9 .0 0 . 75-8 .0 
0 

Co(II)-SCN 625 l C20 0 .0324 2-41 J . 7- 36 

• t valuated f rom Ringbom plo t . 

Table 16 . Ca libration Curve Da ca [or Determinat i on of 1ron(111) by 

Fe (!ll) - SCN - PCHII System 

Concentration of i ron(llI ) 

" ~g!25 ppm Absorbance a t 495 om 

O. 33xlO 
- 5 

4 . 65 0 . 1136 0 . 060 

lxlO - 5 13 . 96 O . 55 ~ 0 . 180 

-, 
2xlO - 27. 91- I. n o 0 . 362 

3xlO- 5 41. 86 1. 677 0. 542 

4x1O 
-5 55 . 85 2. 236 0 . 72 1 

- , 2. 795 0 . 904 
5x lO ...i 69 . 80 

6xlO - 5 83 . 76 3. 354 1. 075 

- 5 97 . i2 3. 913 1. 259 
7xlO 
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Table 17 . Calibration Curve Data f or De t c r mi nnt i.on of I ron (In) by 

Fe (I II) - N
3
- PCHA System 

Concentr.:!t ion of iron(III) 

H ~g/25 ml ppm Absorbancc a t 447 nm 

_ 0 

1xlO -' 13 . 96 0 . 559 0 . 075 

2x10- 5 
27 . 93 1.117 0 . 150 

4xlO -5 55 . 85 2. 23/. 0 . J0 1 

8xlO-5 
11 1. 70 4 . 4b8 0 . 603 

12:1..10- 5 
167 . 58 6 . 702 0 . 902 

16xlO - 5 223 . 44 8 . 932 1 . 200 

Ta.ble; 18 _ Ca libration Curvc [:ata for Dctcrclin.J. tion of Cobalt(Il) 

by Co(II) - SCJ s)'st~m 

Concentration of cobalt(ll) 

M ~g/ 2.5 ml ppm Absorban ce at 625 nm 

O. 33xlO- 4 
49 . 08 1. 96 0 . 06 1 

lx10-4 
147 . 25 5 . 89 0 . 182 

2x10-4 
294 . 50 a .n 0 . 362 

4y.1O -'. 589 . 00 23 . 56 0 . 724 

6xlO - 4 883 . 50 35 . 34 1. 086 

7>:10-4 
1030 . 75 41. 23 1. 264 

3 . 7 Prec i s i on 

The p r ec i s ion o f th li! m~thods • .... as evaluat~d by perform ins: 

s i x ind€pendent ana ly ses made on samples ~ach containing 

55 . aS ~ g o f iron (III) per 25 m1, 111 . 7 ~g of i n(III) per 

2~ ml , and 589 ~ g of coba l t (I ! ) per 25 ml for Fe(III )-SCfl-
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PCHl., Fe(III) - N3- PCHA, and C (II) SeN o - syst ems , respect i vely . 

The results are. summa.ri zed in Table 19 . These results clt.ar-

ly indicate that t he methods h ' are 19h1y prec i se and give 

reproducib l e results . 

3 . 8 Effect of For eign I ons 

In order t o evaluat e the selectivit i es of the newly 

d.;veloped ffif:thods the effect of f or e i gn i ons on the determi -

nation of i r on (l!!) and cobalt(II) have been studied . 

Table 19 . Evaluation of Precis i on of t he Hct hods 

To tal number Mean Stand ard Relative 

Ne thod of samples absorbance devia t ion Standa rd 

deviation 
(I ) 

Fe( lII) -SCN-PC~\ 6 0 . 72 1 0 .0027 0. 37 

Fe(Ill ) - N
3
- PCilli 6 0.603 0 , 0018 0 . 30 

Co(Il )-SCN 6 0 . 723 0. 0015 0 . 21 

The tolerance limit of foreign i ons taken as concentrat i on 

(ppm) which cause an error less than 2% are giv~n in Table 

20 a.nd 21. 

Ti tanium (I V) a nd zi l'conium ( IV) were found "to interfer 

at all levels in t he F~ (III)- SCN- PCHA method . However, both 

metal i ons were masked by f l uoride . \o/hile titanium(IV) and 

vanadium(V ) w~re found t o interfer at all levels in "th~ 

f e ( II I) - N 3 - PCHA method . But these intE.rfcrences were over­

corned by ma sking titanium with fluoride and vanadium(V) with 

hydrogen peroxide . There was no i nterference in the Co(II} ­

SCN method . 
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The results given ~n Tabl e 20 and 21 ~learly indicate 

that almos~ all common i ons which are normally associated 

with iron e nd cobalt in orcs , alloys , steels , and biological 

samples do not i nte:rfer in t he simultaneous dutcnninat"ion 

of ironC!I!) and cobalt <Il) with PCHA and thiocyunate and 

also in the Fe( III)-N 3- PCHA method . Hence , the methods are 

high ly selective and can be applied for the deter-mi na ion 

of iron and cobalt in any type o f sample . 

Tab l'=! 20 . To l e rance Li mit of Forc i r.n Ions i n the Dctet:mination o( 

Iron(llI) and Cohalt {ll ) . 

Ion 

+ 
Na 

K+ 

u+ 
C", 2+ 

Sr 2+ 

Ba2+ 

1-1 .... 2+ 
o 

2+ Be 
A13+ 

La3+ 

Tl+ 
2+ Zn 

Gd2+ 

ng2+ 

Sn 2+ 

Concentra t i on of Iron{llI) • 2 ppm 

Concent ration of CohaIt(ll ) • 20 ppm 

[SCN-] = 2 . 0M, [He l ] = lo OM 

To le rance l i mit, 

I ron Cobalt 

de t e rmi nati on d(Jt~r.JD i no. tion 

400 400 

400 400 

400 • 400 

400 400 

400 400 

400 400 

400 400 

400 400 

400 400 

400 400 

400 400 

400 400 

400 400 

400 

ppm 

Simultaneous 

dc termin.:ttion 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 
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Tabl~ 20 Cont i nued 

Ion 

Acetate 

Chloride 

toinatc 

Sulph.:tto:: 

Citr .... tc 

Tcrtnrate 

Phospha te 

Fluc r i dc 

Oxalate 

EDTI'. 

Borate 

Iron 

detcrr.u.n::l tion 

400 

400 

400 

80 

200 

400 

400 

10 

400 

400 

1;00 

12 

200 

80' 

SO* 

400 

400 

400 

400 

200 

400 

400 

400 

200 

400 

200 
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Tole rance limit, ppm 

Cobalt 

determination 

400 

400 

400 

20 

) 00 

200 

400 

40 

400 

400 

400 

40 

200 

120 

160 

400 

400 

400 

400 

400 

400 

1.00 

400 

400 

400 

* Hasked by Fl uoride (400 pPfJ) . 

Simultaneous 

determination 

400 

400 

400 

20 

200 

200 

1,00 

10 

400 

400 

400 

12 

200 

80' 

80' 

400 

400 

400 

400 

200 

400 

400 

400 

200 

400 

200 
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To l erance Limi t of Foreign Ions In the DeteTullnation 

of I ron(III) . 

Concentration of 1ron(111) = 4 ppm 

[N)-] " 1.0 II , [HC1] • 0 . 5 " 

Lon Toler:mce limit , 

• 400 
~a 

K' 400 

Li+ 400 

2. 
Ca 

400 

S/+ 400 

Ba2+ 400 

2' 400 
"g 

2' 400 
Be 

At3+ 
400 

La)+ 400 

• 400 
Tl 

2+ 1,00 
Zn 
Cd2+ 

400 

2' 400 
Hg 

2+ 120 
So 
5n4+ 

120 

Bi3+ 
400 

+ 40 
-VO 

2 
4· 400 

Cc 
Th4+ 

160 

' + 400 
UO~ 

• 
2+ 60 

CU 
Ni 2+ 

400 

2+ 400 
Co 

' + 400 
Cr' 

}1n2+ 
400 

2-
400 

M004 
40 

? -wo-
4 

ppm 

• 



T a t-l e 21 Con t i nued 

• 

Ion 

** 4+ Ti 

l r l, + 

Ace ta t e 

Chloride_ 

Nitra t e 

Sulphate 

Ci trate 

T<! rt 3.ta t l! 

Bora t e 

Phosphate 

Fl uor ide 

}tasked by " 20 2 (2 :a1 

•• 

- 71 _ 

Tole r ance lill'lit 

of )O~ ) . 

40 

320 

400 

400 

400 

400 

40 

320 

400 

400 

3000 

to-:asked by Fl uoride (3000 ppm) . 

, ppm 

3. 9 Simultaneou s De ter mination of I ron( III ) and Cobal t ( !I) 

The 5 imul ti;ineOU 5 s pe c t rophot omet ri c de termina t i on of 

two solutus in sol ut i on can be done i f the r e is no r eaction 

bett..:ticn th(:.: tHO solut es becaus~ absorbances are additive 

prop.-.;rty ( 7 l. Hence , it Cdn be wr itten as : 

A >'1 0 A1 (>' l ) + A2 (U) 
r 28) 

A.},.2 0 Al (>.2) + A2 (X 2 ) 
[29) 

wherE;. AXl and A. >.2 the m~asured a bsorbances a t the two 
a r e 

t-oavelc.ngths A and ). and the 5ut'ls cripts 1 and 2 r efer 
1 2 ' 

t o the two d if fe r ent subs t ance s , and t h8 subscr ipt s Al and 

>. rof t wavele ng'hs . The wave l engths 2 "'" cr .0 thf~ t wo d ifferent ~ 

a r e s01ected to coi nc i de wi th t he absorpt i on max ir.la o f the 

• 
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hw solutes, 1. e. the absorption spectra of the two solutes 

should not overlap apprec iably, so that subs tance 1 absol"bs 

strongly at \ and to1eakly at wavel e ngth )2' and substance 

2 absorbs strongly at >t and weakly at \. Now accoI'din~ 

to Beer I slav..' A :: (; Cl, where e: is the mola r absorption co-

efficient at a ny particular vldvel eng th J C is the molar 

concentration, and 1 is the th i ckness (length) of the absol'b~ 

lng solution expressed in em . If 1 is 1 em: 

r31) 

Solution of these simultaneous equat ions gives : 

rn] 

(33) 

Therefore by measuring the absorbanc e of the mixture at 

t · of the t\ .... o compo-wavelengths Al and A
2

, the concentr a 10ns 

The values 
nents can be calculated , if £1 and (;2 are known. 

be deduced and £2 can of the molar absorption coefficients £1 

from measurements of 

SUbstances land 2. 

In the present 

of solutions of the absorbances pure 

( I I I) and cobalt(I!) 
investiga tion iron 

are completely extracted together 
into ethylacetate fI'O!!" 

d the abso~ 
conditions an the aqueous phase under identical 

't ove",lap . 
rption spec tra of t he two metal complexes don ~ 

• 
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_ s trongly at ij9S nm and Iron(III)-SCN-PCliA complex abs orb" 

weakly at 625 

at 625 nm and 

nm~ and cabal t (II) SeN complex absorbs strongly 

weakly at 495 nm (Figure 2). Thus by neasu 

ring the absorbance of the ethylacetate e xtract at 495 and 

62 5 run the concentration of the two metal ions can be deter­

mined in the or iginal solutions . 

Hence, in order t o ver ify the proposed method, a series 

o f solutions was prepared by mixing varyin~ amounts of 

iro nOI I ) and .;:obalt(l I) s olutions and the two meta l ions 

Here extracted by the general procedure described earlier. 

The absorbance of the extracts was measured at 495 and 625 

nm against reagent bl a nk and t he concentration of the two 

metal ions in the ori~ inal sampl e solutions were calculated 

by so lving the simultaneous equations. The results are 

given in Tab l e 22 . These re sult s .indicate tha the tWO 

metals can be de t ermined prec i sely and accurately in a given 

sample by the proposed method , 

Table 22. Re sul ts of 
Si mul taneous Determination o f_I rEn(IllL2~bal t(II}. 

[Fe(IU) ] r Co(II) ] ]>I.olar rat i o Absor bance bb so'O:'bance rFe (I Ill rCo(ll~ 

Added Added rFe(IlIl c: at A~ 5 nlll at 625 no found found 

[Co( I1l ) 8,08d O 
·5 

---- 6 . 02X10-
5 

· 5 1.092 0.268 -5 -4 
1. 98xlO ·· 5 3:4 

6 . 0::<.10 a . Od O 

4 . OxlO-5 - 4 1: 5 O. 72B o.4liO 
3. QS xlO 

2. 0xl O 
-5 I, 

-5 - 4 1: 20 0 . 399 0.774 2 .03x lO 4.0/.,:10 

2 . 0 xlO 4 . 0xlO 
-6 -4 

- 6 - 4 0.195 1. 106 8 . 12x lO 6 .00xl O 

8 .0xlO 6 .0xlC 1: 75 _.-- ---- -

\ 

\ 

\ 

I. 
\ 

\ 
_ -.l.oI\ 
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3 . 10 Applicat ion 

e ana yt i cal potentiality of the In order to asse s th 1 

newly developed methods , the met hods have been applied to 

the analysis of blood, steel , and vitamin B 12 

iron and coba lt , respectively . 

samples foT' 

Blood Samp~.~: The amount of iron in blood sample , prepared 

by follot-ling the orocedure described earlier, was determined 

by Fe(III 1-SCN,· PCHA method and Fe(III1 -N 3- PCHA method . The 

iron content o f the blood sample was also determined by 

2 ,2' -bipyridyl as s t andard method t o cOr.lpare the results 

obtained by newly devel oped Iilethods. In all the methOds the 

results obtained were essentially the same, and fall within 

the range of content of iron in whole blood reported for an 

adult man . The r eported range is from 45-145 mg/
lOO 

ml (141. 

Hence , both Fe(III1 - SCN-PCHA and Fe (III1 N3- PCHA methods are 

reliable and a pplicable for the determination of iron in 

biosarnp l es. The results are given i n Table 23 . 

Tabl e 23 . Determineti on of i ron in Blood Saop l e 

- ---------------------~Pe Found ~e l ativc standord 

Me tbod 

~~/ 1OO ml devio t ion (%) 

- --
77 . 18 

77 . 14 

77 . 41 

* f t 'nr ee de termina t ions . 
Average 0 

0 .25 

o. i6 

0 . 30 

\ 

-
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Steel Sample : Since standard samples were not available , 

synthetic samples having the same constituents with idp.ntical 

proportion as that of the British Chemi cal Standard Steel 

No . 64a and 24 1/ 1 were prepared . Ext r ac t ion and determina-

"tion of iron in steel samples were undertaken foll owing t he 

procedures described earlier . The e xperimental results are 

given in Table 24 . 

Compos ition o f Steel: 
C, o . 80 jCr , 4 . 40 j V, 1. 57 ;110 , 4 . 11 ; 

\<1, 5 . 66 jFe , 83 . 45% . 
Sample '0 . 64a 

Sample No . 24 1/1 : 
W, 19 . 61 jCr , 5.03 jMo , 0 . 52 jV, 1. 57 ; 

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

P , O. 02 ljMn, O. 29 5 ;Ni , 0 . 075 jCU , 0 . 10 ; 

Sn , O. 025 ; Fe , 65 . 87% . 

Tab Le 24 . 
De termina tion of Iron iu synthet i c Stee l Samp les 

*lron Re lative Re l ative 

Sample Irotl 
Found Standa rd Error 

Me thod No . Content 

(7,) (X) deviat i on (X) 

(X) 

82 . 83 0 . 28 0 . 7S 

Fc (lI,) -SC~-PChA 64. B3. 4S 0 .67 
83 . 4S 82 . 89 0 . 22 

Fe (III ) - N 3 - PCHA 64. 
65 . 25 0 .43 0 . 91 

Fe (lII) - N3 - I'CWl 
241/1 6S. B7 

*Average of tripl i cate analyses . 

\ 

---
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In order t o ascertain the reliability of the newly 

deV€dop ed me thod f or the simultaneous determination of 

iron (II I ) a nd cobal t( II) I t:he method was applied t o t he 

analysis of BritiSh Chemical Standard St eel No. 241/1 . The 

iron (III) a nd cobal t ( II) were extracted from the sample 

solution by the general procedure and the concentr ation of 

the t wo metal i ons were calculated by solving the s i multaneous 

equat:ions . The r esults of the analysis are given in Table 25 . 

Tab l e 25 . Simultaneous Dete r mina tion of Iron(ll!) and Cobalt(ll) 

in Stee 1 San:pl e No . BCS 241 / 1 

1 ["00 *lron Re lative P.ela tivc Cobalt *Cobalt Re l at i ve Relative 
Conten t f ouud s t a nda rd e rro r content foulld s tanda rd error 
U. ) m deviation (X) (X) (Xi deviation (%) 

( 7, i (X) 

6; . 87 65 . 33 0 . 124 0. 82 5. 67 5. 64 0 . 72 0 . 53 

*Averaf~ of t r ip lica t e analyses . 

1 indicate that the newly de ve" The e xperimental re5U t 5 

loped methods are reliable . 

Vi tanin B
1 2

: t method was appl i ed to The cobalt (II ) - thiocyana e 

the dnalysi s o f vitamin 812 , The cobal t: cont ent of t he sample 

was det~rmined by t:he general procedure described earl ier . 

. good agreement with the experiment a l r esult (Table 26 ) is ~n 

of t he method . 
dc~ual val ue i ndica ting the accuracy 

Table 26 . 

Cob '-l l t 

of Cobalt in Vitamin B12 De tenr.ination 

*Coba lt Re l a tive 
s t anda rd Content (%) found (% ) 
devi a tion (%) 

4 . 35 4 . 323 0 . 16 

Av~rage of tr ,'pl i ca t e ana l yses . 

Re l a ti ve 
e rror (X) 

0 .62 

The 

• 
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3. 11 . Comparison wiLh Other Methods 

The cor.tpar a tive study of the proposed me thods f or coba l t 

and iron , in rega r d t o se lectivity and sensitivity with othe r 

spe c tropho t ome tric methods are summari zed in Table 27 and 28 . 

Th~ s e lect ivity of the pr esent method for cob~lt i s 

relativ~ ly h i gh e r than most of the methods while t he sensi ­

tivity of t he pre sent is r elative ly low in c omparison to 

the most of the methods . 

The sensitivity and select ivity of t he present me thods 

for iron have been c ompared with other me thods . The 

selectivi t y o f the present methods i s comparable to mos t 

of the othe r me thods while the sensit ivity of Fe (III) - SCN­

PCHA method i s re l ative ly higher than most o f the othe r 

methods and tha t of Fe CIII) - N
3

- PCHA method i s compara ble 

to most o f the o ther methods . 

• 
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T~ble 27 . Cocpnr ison with Other Me thods fo r I r on 

~c.:.x 

Re:agent nQ 

l,lO- phenanthroiine 508 

t~ni~ thiocyanate 480 

OX.:1 1 a t~ with purpurin 600 

N-hydruxy N, N-diphenyl 
beozami di n e ~ith a zide 5 )0 

N- hydroxy N,N- di phenyl 
benzamidine vith t hiocyafio t e 460 

FCH..\./ thiocyan.::l te 440 

pellA 4/.0 

FCHA .... i th add!;:: 447 

PCHl~ with th i o cyanate (f95 

Op t i tlUI'"_ 

.:1cidity r3n ge 

pH-2- 9 

D. S- l.OH 

He i 

pH"' 8-10 

ph-2- 5 

O. 5- l.Cu oca 

pH'" 1. 1- 2 . 5 

pH"1- 4 

D. I-O . 9H Hel 

O. 5-2 . 0N IiCl 

Stonsitivity 

~e l.e /c,," 
2 

0 . 0047 

0 . 0080 

0 . 0098 

0 . 0 120 

0 . 0047 

0 . 0068 

0 .0070 

0 . 0074 

a.con 

• 
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inferference 

~-+-- .2+ 2+ 2+ 
Cu • RS . N ~ , Cd . Co 
-0)-
e 4 

• At. 

F • 

+ 4~-2+ 
Hg . V .~o.Cd 

4- . ) ­
P0

4 
• As0

4 
5+ 5+ 3+ 2+ 4+ 

V , As . Bi • Re • Lh • 
4+ Z, 

v5+ 

v 5+ v.6+ 
• <_0 

4+ . 4+ 6+ 
Zr, Tl. , W 

VS! Ti 4: Zr 4 : H~+. w6+ 

4.+ 5+ r .. V 

It Zr4+ 

-

Re f. 

28 

44 

S) 

59 

58 

76 

73 

Pr esent 
Ue thod 

Fr csent 
He thod 
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T~b l e 28 . Cor~a rison wi t h Other ~~ lhods fo r Coba lt 

A Op ti~uQ Sensi tivity 
:!~ y. A 

Rell.fl!'.!"I_t_ _ o ra a.cid i t y ran ge )Jg Co l ce ' In t e r fe n ::nce R.a L 

; U::oDOniUl:! chi ocj'ao l! t e 

I-Nitr os o- 2- naphthol 

Neo t et r~zo liuc chloride with 

th i ocya.n.:ltc 

Triphenylsu lphoniu~ chloride 

with t:hiocyan<:. t e 

Pr opy l ene c a r bonlltc with 

thiocyane te 

l, 5bi s(di-2-pyridylmcthylcne) 

thi ocBrbonohydr~z ici e 

AmL~onium thiocyana t e 

6 20 

550 

620 

625 

625 

1, 8 

625 

pH-4- 5 0 . 0550 

ph .. 4 . 5- S 0 . 0075 

pH"' 3 . S- S 0 . 0 196 

pH= 5- B 0.1447 

pH" 2 . 5-6. 2 0 . 0327 

ph"'10 . 4-11 0 . 0011 

0 .1-1. 511 HCl 0 . 0 )24 

. 2+ "0 3+ 5+ Cu 
2+ 

~l. • •• • V • • 
J+ 6+ 

Cr • Cr 

Cu 
2+ 2+ 2+ 
• Fe • tm 

3+ 
Fe • £DT~. all me t a l i ons 
whi ch fo r m co l or ed comp l exes 
with th i t1cY.:l.n c. tc 

3+ 6 + 2+ 2+ . 3+ 
Cr • U • fig • Zn • BI. • 

2+ -
"Fe • eN , EDTA 

2+ 2+ . 2+ 3,.· 
Fe , Cu J H8 J Cr 

3+ 2+ . 2+ 2+ 3+ 
Cr • tin J N l. • Zn J Fe , 

2+ " + 2+ 3+ Cu . HgL , Cd • Bi 

8 

47 

~o 

; 2 

61 

84 

Present 

Hethod 
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4 . CONCLUSION 

NeVJ met hods have b d een eve lop~d for the de t erminat i on 

of iron eI I!) and cobtllt(II) and for the . s lmultancous de t ermi-

nation of iro n(!!!) and cObaltO!) with t hiocyanate and 

N- phenylc i nnamohydroxd1i1ic acid by solvent extraction a nd 

s~ e ctrophot ometry. The methods arc highly se l ective , and 

the me thod f or iron is highly sensitive while the met hod f or 

cobalt i s fairly sensitive . The: methods are a lso simpl e , 

prec i se, accurcte, and free froo the rieid control of the 

e xperimenta l variables . Therefore, the methods a r e appl i cable 

f or th~ succe ssful determination of iron and cobalt i n ores , 

alloys , rocks, soils, and biological sample s . Hence , the 

me thods will have wide analytical potentialities . 

AnOTh e r new simple , rapid , precise , and r e liabl e me t hod 

ha s been de velop~d for the extraction and spec trophotomet ric 

de terminatio n of iron (I II) with PCHA and az ide . The ne wly 

de ve l o pe d me thod is sensitive a nd highly se l ective , and f ret;! 

from t he rigid control o f expe rimental variables . The pro­

po sed me thod can be applied for det ermina tion o f i ron i n 

d iverse samples . 

• 
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