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exc c::s of :l DPBA, The curve gave a slope of 3 . 9 !/hich 

indicated that the r atio of the lIn to HD~ ' 'th 1 ro.!>. In e camp ex 

is 1 : 4 ~ The resul t s are given in TobIe 14 a d the curve is 
shown i n Fig~ 8n 

Thus the cooposition of the complexes has been found 
to be 1: 3 ( r1n : I!DPBA) in the l'1n(II)-HDPBL aqueous ethanol 

system and 1:4 (l'1n : I!DPBil) in both the Mn(VII) - HDPB aqueous 

ethanol and extraction systems . 

The resul ts obtained from the three syst ems indicate 
that the r eaction products of the 11n(VII) - HDPB/, aqueous 

ethanol and extraction cyst em are exact ly identical and 
are different fr on the reaction pr oduc'. of the Mn(II) - HDPBA 

a queous ethanol system as reve~lcd from their differences 
in the spcc.tral propert i e s and compositions . However the 

oxidation state of manganese species in the compl ex formed 
. i n the I"ln(VII) - HDPBl->- oqueouB et hanol flnd extro.ction systeoB 

has not been establ ished.-

The lJ;_ ~~(.,oetric ~!,aracterist ics: The mol ar absor p­
tivities , photomt ric sensitivities , the limits of deteroin­
at i on, the concentration r anges ooeyed by Beer ' s l aw, and 
the optimum concentr ation ranges for the phot ometriC deter ­
mination obtaineo. from Ringbor:l ' s plot have been evaluted 
for the three methods i nvolving Mn(II) - HDPBA 3queous ethanol 

system in pr esence of K
2

S
2

0
S 

and l'In(VII ) - HDPBA aqueous eth­

anol and extraction systems ~ The data are suncarized i n 
Tabl e 15. The d~ta for the calibration curves are given 
in Tabl e 16 and the curves ar e shown in f igures 9 and~10. 

"10 . The resul t s obtained show that the sensit ivity of t he 

met hod based on Mn(VII) - HDPB 

of the l'1n(II) - HDPBA syst em. 

systems ar e better than thnt 
In gener al the proposed methods 

have good sensitivities and can be applied 
~t ion of trace amounts of mang~ese~ 

for the determin-
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The pr...:cision vf tll~ 'It,;t oJ 6 W.S I...vnlu:lf... by pdr­

f vr'IJing six i ndcpt::nJoJnt lln 'l lys~s !!]::d1.O cn s '\.'::lp l,-,s v ch 

c onta ining 110 Ile of tm(II) C~' Mn(Vll) per 25 ::11 in v\cb 

of th0 thr 0e sy5tL~ S. Thu rusults inlicJtl... th'lt hI... pro­

cisien vf thl: hn(II)-liDP.tlH ,1dthoJ is 5orJ.lJwh~t p O(..l', whL.r..: 

as , the fin ( VII) -HD.P.8.<~ :.w thods aru pro;;:ciscl an:! g iv l.! r IJ pro­

J.uc ibl .a r esults. The r osults :J.rC su'):,u.:ri 3!d in T~bl<.: 17 · 

Tubla 12. R~sul ts t.f c C'ntinous v().!'iati cns meth".! f or 

Mn( II )- HDPB .. aquoous oth,,",ol systc 

C
T 

= Ll'in( II)] , Ll! DPB,J = 8 .0 X 10- 4r1 , pH - 8 

Hole fraction f10lc frac t icn : .. bsorbo.ncv 
of tm(II) () f HDPBh 625 Illl 

0 . 0 1 . 00 0 . 003 

0 . 1 0 . 90 0 . 199 

0 . 2 0 . 80 0 . 379 

0 . 25 0 . 75 0 · 503 

0 . 30 0 · 70 0 . 476 

0 . 33 0 . 67 0 .458 

0.40 0 . 60 0 .418 

0 . 50 0 . 50 0 . 358 

0 . 60 0 .40 0 . 285 

0 .70 0 . 30 0 . 222 

0 . 80 0 . 20 0 . 112 

0 . 90 0 . 10 0.069 

1 . 00 0 . 0 0 . 002 

a t 

f Table 15 the Mn(VII ) - HDi'B. , systU::lS 
hS can boJ seen r un 

hav oJ bet t er s ensl tivi ty as c owp.:l ir o;;:d tt. the Mo( I I ) - HDPBI: 

t Of tb t WO tln (VII )- HDPD,. systen s furtber stu11es 
sys e:Js . C . 

'i t l'tb tn(VII) -rlDPB~ extr , etlon SYEten 
h'1v o.) b een C3rrl U' ou W . . 

d t h f t tlla t 'xtr<lct i <..o o[[(;rs bl:ttor so l ..::ctl.v a: ty 
Uv \J t ~ nc \,: 

cv.;r the one .. phtl s c hom og~ncouS r d'1cti ("D systca s . 
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TClbJe 17, . q" C!u lts f . ./ v~ G cnnilnuc.us v :!ri .:ltivDS .J(. t he.:! f~r 

r-I n(VII) -HiJP.d~ . nquoJous cth'Ulvl fDi \Jxtr~(,;ti(.n 

syst e:J 

I'1 ul e f r ac tion 
of tln(VII ) 

0 .0 
0. 1 
0 . 2 
0 . 25 
0.30 
0. 33 
0.40 
0.50 
0 . 60 
0.70 
O.SO 

0.90 
1 . 0 

Nol u 
f racticn 

cf HD?B" 

1 . 0 
0 . 9 
0.8 
0 . 75 
0 . 70 
0 .67 
0 .60 
0 . 50 
OA O 

0 . 30 
0 . 20 
0 .10 
0 . 0 

1 ~b50rb~nc l.l at 61<> ll::l 

aqueous vxtrqction 
..;othanol sy s t uo 
systCiJ 

0 . 004 0 . 026 
0 . 409 0 . 405 

0 . 592 0 . 525 
0 . 525 0 .4 2 

0 .430 0 . 404 

0 · 380 0 . 364 

0 . 300 0 . 321 

0 . 207 0 . 224 

0 . 145 0 .167 
0 .102 0 . 121 

0.065 0 . 084 

0 . 020 0 . 052 

0 .001 0 . 002 

~' nble 1 L~ . Resul ts of extr !J. cti on Ou t h r)J f or thd .h:tor .lin:l­
tion cf Mn t c !iJlPB,. r atio in t he I1 n( VII ) - HD?B" 

co.l pl c.:x 
. 7 - 4 . H 6 L!'ln ( VII)J = 1 .6 X 10 fl , P = 

LliDrB!.J X 104t] l cgfliDPBIJ 
.~bsorbanc~ .. 10 Jl 

:It 614 D l .n. -H SH.:19.X -~~ 
"'''''' 

- ' -
.. 3 49 0 . 105 

0 . 145 - 0 . 
3 . 2 0 . 549 - 0 . 26 
4.8 - 3 .32 0.292 

- 3 . 19 0 . 534 
1 .819 0 . 26 

6 .4 
, ' 9 o 675 

4 A67 0 .65 
8 . 0 - /-" 8 . 511 0 . 93 
9 .6 - 3 . 02 0 . 7~,) 

- 3. 95 0.774 
14 .791 1 . 17 

11 . 2 
0 . 790 

21 .878 1 . 40 

12 .8 -3 .89 
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~iOLF. rs,\C'l'IC;! OF IiDJ BA 

7ig . 5 Curve for the ri eterJ:lina tio!' of 11n(II) 

ilDlll;\ 'l'atio ir. t he Mn(Il) - HDlilA cOllpl 

the ccntinuous variatioDs me: hod . 
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110LE FR?C'rrO!l 07 HDFIlA 

Fl g . 6 Curve for t he deter Mination of Mn('111 

:!DFllA ratio in be ' In(V-I)- HIJPB A compl( 

the cont inuous variotionn ir.c t'lod in nq\ 
e t hanol systet:t. 

1.0 0 . 9 o. . • 

MOJ.:E FRA~IO~ OF ~DI1lA 

Fig.? Curv P for the de t ermination 0 Mn 
P.DFBh ratio ~n tOle r.n(~I) -HDFB '" C Ol!! 

continuous ,raria t ione Ul et:'lod in extr 
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. .. Log [ HDFBA] 

Fig* 8 Curve f or the det e~mination of the Mn 
to HDFB A r at io in I1n (V!i) - Hm-llA comple 

by t he extraction method. 
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:ll1('· r f1l1e trj C chJr~\ctl;.r iGtics <..[ tt!.. 

cC:lpl ~xt.!f' 

n- HDt'.o .. 

- .. -.-.-.-~::-;-:::~----­

~.n( II )- liD!' B .. Mo( VII ) - dDJ'Il .• Mn(VIl) -
Ch:J.ro. ct~r:Lct;ic '5 

r,\ raD.X. n-a 

1 
. - 1 - 1 

, :J.cl Cr!l 

.s.::mdc l~ s un s i t ivi ty 1 

)'g C.'-
Li l7t i t of dcter ::l inCl­
tieD p ') .a 1- 1 

~ 

Concentration range 
fron Beer ' 5 l a ..... 1 

I'g ",1 .. 1 

Gptim~~ (cnc~n trat ic~ 
r :mgc frc;:) Ringbo:n I 5 

pl ot • rg n l - 1 

o.qU6c..US -
eth'm c l 

sys tac 

625 
4600 
0 . 012 

0 . 02 

1 . 1- 13.2 

2- 10 

aqU<.. GUS HD Bh 
(.. thancl t!xtract i cn 

E>ystcn syste;l 

614 61 

5350 5350 
0 . 010 0 .010 

0 . 02 0 . 03 

0 . 5-1 1 0 . 5-11 

1 . 4- 8 .8 1 .4- 8 .8 

- - _._----_._ -----------
I.i'~b le 16. Calibro.ti cn curv~ data f or th~ d~tc~innticn t f 

",o'!S""use by ~ln( II ) -HD,.lh a quoous oth:mol :ml 

h n( VI I) - HDJJoJ ... aqu..:vus \3 t huno l anl ~xtr :lcti on 

S YS t 8Ul S . 

rln( II ) - HDPll" f1 n ( VII ) - HDPB,. ~In( VII) -
oqucous uthanol HDPIl,. 

Ccn<:entr o.tion 
aqu~ouS eth:.m ol 

~y st C!.1 sy 5 tum extraction 
cf m3.ngan~sc Systl,,;c 

).lg/ 2-, ,,1 
:;bs crbance J.bsLrbance hbsorbJ:lD,co 

~t 625 no a t 614 n:l a t 614 0.. 

13 . 74 
0 . 052 0 . 053 

27.47 0.089 0 . 104 0 . 107 

54.94 0. 178 0.213 0 . 214 

109.88 0.361 0 . 424 0 .427 

16" . 82 0 . 533 0 .637 0 .642 

219 . 76 0 . 714 0 .847 0 .856 

2';4 . 70 0 . 902 1.065 1 . 070 

329 .64 1 .051 
---~ -.--
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Concentrati on of Mn(ll) or Mn(Vl ) , ?SI25ml 

Fig . 9 Cal i 6rat i on cu-~e for t he determinat i on ot 
manganose (A) 11n(VII) - HDPB A . raction (B) Mn(Vl 

HDPB A aque.ouB ethanol and (C) Mn(II ) - HDPH A aque, 

etHknol systems . 
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l 
./ 50 

./' 
• 

100 L-____________ -+--------------~ 
-5 --4 - 3 

Log [ tln(II)] (Lo Mn~IIj) 
. .. 

Fig.10 Ring; om l s plot for the de ~ e i nat i on 

of ( A) tln(VlI) and ( 8 ) IIn(H) 
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.i:..Tllu:.ltion (; f pr~c i s icn <.,f thu :Iv 

,jIn(IIl.lor fi~n(VIl)] = 8 X 10- 5 ~I 
LHDl'B.V = 2 X 10- 3 N . pH = 8 

--_ . -

bci s 

'fa tal nc h !;.o.n bt ·m.1~· 

Nc thcd of SD.!nplcs absorbo.n c,) d clv i a tion 

Iln( II) HDPhh 6 0 . 269 0 .01 
aque ou s tJ thanol 

Nn( VII ) - HDPBJ, 6 a que ous ethanol 0."2" 0 . 006 

l'ln ( VII ) - HDPBj, 6 ..:;x tracticn 
0 ."15 0 . 001' 

" .6 . :r..ffect of Fcre!K.n-±'~ 

"." 
1 . 6 

0 . 9 

To evalU'lt~ thl.l st)lcctivity of the newly :iuvul opod 

extructicn ~cthod , th~ uff~cts of sL:v cr ~l f~re ign i~nG vo 

the deter::lination of iJangunf.:sa ( VII) with HDPrlh b'lv e buon 

stu~ i~d . In the dctcr3 inuti~n uf 4 pp~ ofln(VII ) in the 

pH range 7.-8 ~ the ion t hat cause an er r or l~ ss th:m 2% arc 

giv en in (l'able 18 . 'l'hosc results c1(. [(.r1y in ico. t u hlt :Jost 

of the C QU"'J ~I:. ";' 00::> nssc ci'l ted with iJong :m.J su in or \J 5 , a lloys , 

und. biol ogi ·, .:11 SD.!:lplcs rio nc t intcrfc:r~ in th e l cl t<.:rcina tion 

c f ;nangan~ su by tb o Mn( VII ) -·HQPBh vxtraction- sp,-ctropht t o:ne­
tric G1ethod cxcopt V(V) and Co(H). whicb c c,uld still b o 

to l~rateu upto equal ac uunt s . ~he inturfer0nc~ cf F~(IIl) 
uptc 15-fQ) (~. QXCcss with rcspl:ct t o :l. angan~ si,.. W'lS UVi,.. rcu::1a 

by ~asking i t with fluoride. 

".7. !!ppli.",o.ti~ 
To investigat e t he analytical ~pplicab ili ty of tho 

nowly deve l op~j ~xtract ion_ spectrophot~~tric ::1o thcd f or 
the Je t erwination I..f oangxncsc, it ha s b~~D applicJ t ~ tho 
:.malysis of st6"el, br cnz e , f crrc:.l:l.Og.:m.:: s e 1 .JOJlg min o.o j t uo.­
powier saoples. bince ~anganc SU exists in l~wdr xilati~n 
sta t e s in ~cs t of itS c~~pounls tho 3pplic ~tion ha s b een 

pr eceedcd by selecting ~ suitable oxidizing agont f or the 

quantita tivd cxiiution of tln(IJ) t o Mn(VII) . 
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T['.b l c 18 . ~ol c; r 3.nc lJ li. lit c f f cr .... i - hns i n thu l utl,.l r ­

" ina tion of Hn(Vn) by f,n( VlI) - HDP"., ex traction 

syste!J 

C"ncentr,,'- , cn of In(Vn) • 4ppM , P' H ' 7- 8 

I on 

a V03 , Ce4 +( oa ch) 

C02+ 

Cu2~ , Hg2+ , Ni2+ (e a ch) 

a 2-
Cr20

7 

Th4+, Z/+<- , UO~+, Cr3 '( eo ch) 

bn4 + , Ba2+ ( euch) 

3-hsC4 

La3+ 

:i\DTi"Be2+ pb 2 '(cach) 

Cd~-· · 

2'" 2" 13+ 
No + K+ C . or ' , H 

~" ,:1' 
Zn2+, NH~ , N0'3 , Mo04, 
~02- \<10- . 2- IO-
u 4 , 4, 0208 ' 4 , 

a c etate, tart ar ate , 

phtha l n. te , citrat o ( e .:l ":!1) 

C104, fO~ , C1- , Li+ 

1 f b or ate (e"ch) cx a 9. d , 

T~lcrance l L~it , pp~ 

4 

30 

40 

60 

160 

180 

260 

270 

320 

600 

700 

eeoC 
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a . Causes pos ... tive intl,..rfc r cnc" h .. \( ~n r- r~s~nt in o.;J <.un ts 

gre~~er th~ th ~ t vl~ ranc l,.. lL, it. 
b. t'b sk .. .d by 4000 pp!l of Iluc..riJ(j l (;ns . 

c - S t'," . ' - 1 '..lpt o the indic'ittJj :W I unt c,nly . 

Oxidat ion of ) 1'.'(II) t c_ fh (VII) _ Differ en t oxidizing agcnts 

such 38 Pb0 2 , K2b208~ NaBi 0
3

, and K~04 ' wcr~ ox~in~d 

the quanti t a tive oxida tion of i10(II) t<I Mn(VII ) . 

f ur 

POV2 and K
2

0
2
0a Wclr " f uund t CJ be unsui tablo f c..r t he 

quantitative ()x i da tic·n \... £ l'1 n( 11) t o Mn( VI I) becousCI t hese 

Lxidiz i ng agents lead t o inco~plotc vxidution of MnClI) . 
O"onsequent l y the (;lxcess Nn(ll ) r t!d.uccB th (;l MnO~ f vr ,ilud tc. 

Mn(VI), a nd MnO (OH)2 ppt is f cr m"d during the ddjUBto~unt 

0 f pH t o 7- 8 prior t o extractic.n . 

NbBi0 3 
wa s f l.)und t o b e cffuctive f Clr thu (..xidatic.o ( f 

1'1.0(11) t c 110( V11) in strongly a cidic mcd i How t)v~r ' .... hun 

pH \'13 5 ai ju5ted t o 7- 8, t he 0xe css UaBi0 3 , u.nd Bi(OH)3 

were pre cipita ted . rrhus NaBi0
3 

wa s f .... md t t be unsuitabltt 

f e r the Qxida ti or cf IIn( II) to ::,: (VII) and its subsuquunt 

d e tl£::'tJ ina'.; i. - 'by t!1u p:: cpt.st::d .J <;! .:;h t.'<i . 

KI 04 V "1S f l..o und. t o be th tJ :-:1C ; .. t cffi c i t:nt f or tb ll 

quan titut i v u ox i d a tion of Nn(II) to ~In(VII) and t hurofor o 

it w a S se l e ct ed f or fur t her studie s I..oD tho applicat i~n of 

th~ pr opused method . 

Eff ect of the JL.rD. Cunt of KIOJ 1• The e ffe ct r f the 3!l ount of 

KI04 on the cx i dation of an(II) and its substaqu >.l nt extr-

act i Gn h~ s baUD studi~d. 

Th0 oxidation \WS pdrfo:r;:lcd \,/ ith v ru'ying (lIJ ' unt of 

il: I0
4 

while k"' ping t he c oncentra tion of Mn(II ) c nstmt . , 

It h a s been f ound that ~ iniaUll of 1 :15 (Mn :KI04 ) ~olar r.t >o 

wa s n eeded f er c c;.rplete oxid.a ti c..D ~f Mn(II) t c MnO~~ o.nd 

~x c ess KI04 upto 6C- f o l d m~lxr eEcess gave a s~ilar r~sult . 
l~b (;vc 60- f c.. ld mc l l1r ex c t3S S , pr ecipitat e f ( r :lO.t l c.n CJccure 

during pH adjustenent and bo l ow 15- f c l d ~ 013X dXCBa8 cxiJQ-

fi vn was n ot c (,mplc t o (Tab l e 19). 
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It wns 0. 15(' f cund that 'Iliwn cxtr.:tcti c.D wo.s pc:rf <,; r:lt. 

the o.ei1lie . .lei i UlJ (pH 4- 7) using th~ c..p t " U'l D.;;lc unt of KI04 ' 

cc l Lr of the cL~plex changed frJ ~ gru~n t c br ~wn ~nj rC8ult~d 

in ~ shift I ,f !'!lax of the c c::tp l~x . Hcwl;lvcr WhuD th '" ~In( II) 

r 85ulting fr ora oxidation tl f 11n(11 ) with KIO Wl.1 5 extra ctui 

" a t pH 7- 8 ::-esul ts cbt~lincd Itl ~ re i d entico.l with tha t c f stand 

ard ~lU04 (Fig . 2) . Ther ef or t'l the extract i on of "004 fr v:n 

s~~ple solutions was carri~d out in the pH r~ngo 7- 8 . 

To v 0rify the 4Uo.ntit:-ttive oxida t ion of Nn(ll) with 

KI04 a nd its subs~quant ~xtr~cticn thrv~ s~pl~B of puruan­

g ",oa t e : (i) standard p~ru :mg.:mo.te s olutivD 1 (i1) stnn::l. o.rd 

perr.l:mg;,illo.t~ s olution !:l ixa l with pcriu<.lo.tc s olut i on , end 

( i i i) pe r .J..:mgonatc s olution ('bto. inl;!d fr (...:."l th l) oxiJation c f 

Mn ( II) with K10
4

, \-Ier e analyzod and thd r dsul ts ob t a ined 

\"mra f <.-uni t o be i denticul (T:lblc.: 20) . These r e sults 
in:l ica t e thu t cxc~ss p{:rioJ c. t~ nnd i ts r educ tioo prc luc"; 

(iodc.t e) hnvu nv o.lvarse ~ ff~ct t o the ~xtractivn o.nl 

d0ttJrnina tion vf per iDaI"'.gunnte with fillPB.h .. . 

T ~blti 19. hffoct of .J..nount of KIa" on oxidation , f Nn(ll) 
"~ .' 110(V11 ) and its Jotdr :J i nath;n iwtb HDPBH 

1.
11n

(II)] • 1.5 X 10- '11 , illDPBhj - 2 X 10-~ , pH-8 

.KI04 " s01 Ll'!n( II l.7 /KIO,J nbsc r bnncc 

f er c..xi.i3.tion ot 61" n.:l 

X '104 M 

18.8 
1 :12 : 5 0 .61" 

22.5 
1 : 15 0 . 812 

1 :20 0 .818 
30.0 

1:"0 0 .810 
60.0 

1 : 55 0 . 822 
82 .5 1 :65 
97 .5 

• Cculi n ot be extrac t~l b J ca usd vi pr~ cipit&te 
f0r~o.t ion in t he aque OUS pha5~ . 
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nD2. 1y sis cf ... l l cys ::., O' ... Jpl~s . 

iev~ l opej hus bean eV lluat ~j 

nvpliccb i lity L f thd ~~th 
by J~tL.r.:.ining th l.. L:1 c.unt vf 

fJang.:.m ese pr~scnt in '\ rtifici ~\lly prt.lparl:l SCl:lpl\.5 wh( Su 

c C:Jpu s i ticns ar l;! ~ iv,m blJl ow. 

( 0 ) /I an ,;;anose : 85% Cu , 3% Ni , 1% Fe , 0111 n % Mn . 

(b) tlang:lll" se bronze : ". 5% Mn , 0 . 005% p , 68% Cu , 0 . 05% on , 
0 . 10'4 Pb , 1 . 00'4 Ni , ,,% Fe , 7 . 5% ,,1 , 

O . 1a;~ 5i and 14 . 7%n . 

(c) FerroOlongancse : 70'4 Nn , 7 . 25% C, 1 . 25% bi , 0 . 35% E , 

ani 21 . 15% Fo. 

Table 20. Verificaticn .f th~ quantitntivc cx i letitn of 
Mn(II) with KI04 ~ni its subscqent cxt racticn 

vii th HDPBiL 

( d) 

(0) 

1 . 89 

3.78 

7 . 56 
11 . 34 

15.12 

18 . 90 

IHDEB,,!," X 10- 3 11 , LhIll: LkIC"J - 1 : 20 , pH-8 

hbsor banCd o. t 614 nc 

Mn(II) I'J nO~ with MnO~ 

oxidizol with a:Mod KI " wi t bvut 
,10" KIC" 

0.9,3 0 . 091 0 . 092 

0 . 197 0.191 0 . 199 

0 ."05 0 ."00 0 .401 

0 . 606 0 . 599 0 . 60Lf 

0 . 813 0 . 803 0 . 807 

1 . 011 1 . 0Lf1 1 . 011 

1 1 -.1 Mn ""J 88't> Fe . MJnganese Stoe : c~ 
.. n ays b t ee l Sa:nple No . 2"1/1 : 19 . 61% W, 5 · 03% Cr , 

0.52%Mo , 1 . 57%v, 5 . 67% v , 
5 . 67% c o , 0 .85% c , 0 . 33% 5i , 

0 . 075% v~, 0 . 10% Cu , 
65 . 8 Fe , and 0 . 295% Mn . 
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Of the s ;;: s :.mpld s tht: o.l l oys stee l 63..'lpl v Ue . 241/1 

W 1S o.nal yzt;:!j by th~ sto.nj Jr l o.l litic.n t0chn i quu sinco 

tlll. r 'ltic (, f F~ t c t1n(226 : 1) wa s ab ove th e: casking li..!:it 

(15 : 1) . Th~ r~ sults of the analysis ar c s~~~r izdl in T 

T::..ble 21 . 

i1llalysis uf Tea E.xtra cts . '.i'h ~ proptlsc1 m..: t hvl ha B also b 

been a pplieJ t c the a.n "! lysis of wa. t er extr ac t of 0 coo:ner ­

ciol t ea sa~pl~ f or its mangane s e con t ent . The oang eso 
c cntent u f the t ea extrnct wus o. lso j etero in..::!J by • .J.~ 0. 8 

a st ::llldard ID.8thc.d t o cCri:lp'lr B the r e sul ts cbtuindJ by the 
new ly ·-lev e l oped. :ne t hod . The r osul ts n e sU:.J.:lCru \,;.1 in 

rr ob le 22 . 

The s e r e sul ts i nd ica t e tha t ab out 90% of ~ang1nd Sa fr eo 

teu powd.er i s bding extractc1 int u w )t~r within 5 ':l inut tJ S 

and pD0long~1 and succo ssiv~ boil ing increases tho ~xtrn­

ctien of nangan c s e vnly slightly . The r esult s obt.:t inuJ a 

a lsc., ind ica t e t hat ever y cup of t on , i. ~ . prc par .... i by 

b e iling :3 g o f tea pc wier in 300 IJ l of ' .... <.l t er c c.:ntuins 

ubc. ut 0 . 96 ::!lg l) f ::tangan~ 5e. 

I n g~r~r al, the eXPQriJcnta l r 05ults o.r e in gcoi n~roc­
~ent with th~ a ctuul v~lue s ani / or with the r e sults obtain­

ed by j ..., . l.:j :le t hei . Hence , the newly ievc l opu:i :le the.l is 

pre cis\} an :i r e liable anl can be appli~J f (,r t c Jctur:.c, ina­

tion ~ f ~anganese in diverse sunpl~s . 

4 
°th ~ th r ooIne£trcphc t G:.Je tric M~ th (; s .8. Cooparis()n W~ v a D~ __ -

..:. c G::lp ar a tive stu:!y of th l3 propc s ed wo tbc..d, s f er the,; 

dc t e r :l ino..tion of manganese with th~ r e cen t l y rcport~.1 
spe ctroph o t ooe tric c~ thG.1s i n rCe~ri to s~nsitivi ty and 

s e l dctivity i ntdr::lS vf .n ... l ~lr absorpt i Crn c Gcffichnt -m:l 

i nterfe r ence , ar e sUDn drizc in ~blc 23 · 
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Tab l o 21 . Det~~in3t ion Lf ~~nganc sc i n 
alleys 53!:lpl dS 

C:1l'l t hc tic 

11n nli . d 
• Rul .tivc. 

No. tlruople Mn f l unl R~D 
(%) (%) 's' ) error 

( ~~ ) 

1 MangfUl i n 11 .00 10 . 94 0 .90 0 · 58 

2 ~18..ngane se 4.50 4.49 0 .62 0 . 24 
br onz e 

3 Fcrro;n::mganc sa 70 .00 70 . 45 0 .65 0 .64 

4 H ::mganesG 
Steel 12 .00 11 .94 0 .70 0 . 50 

5 ;"lloys stet:l 
s~ ~le No. 0. 295 0 . 29 0 . 55 1. 7 
241/1 

. ..... v erqge cf triplicut u rulnlyse s . 

Tab le 22 . Do t eroinuticn c. f OJ 'lOgane se i n t t3:l extr act 
( 3% of t ell pcwd~r ext~uct Q l wi th 300 ~l 

boiling woter) 

Extr::l.e t i on 
con1ition 

Single extraction 
f er 5 ,!l inutc s 

Fi r st extraction 
f or 20 "J inute s 
Seccnd extractiun 
f or 20 minut~s 

Proposcld 
::J.ethcl 

320 

340 

19 

~'L.;.s 
o etbci 

325 

346 

19 

Third ex tr~cti~n 9 9 
f er 20 minutes 
Precisicn, ~S~~~(~%~) ______ ~0~.~7 ________ --------_3-----

.. ~.vero.ge of triplicate fl. nll ly5~6. 
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Tuble 23 sh~ws that th~ proposa1 oxtructicn- sp~ctro­

phot o:".l<.!tric :ldthuJ. f (".r the lct ... r::lination of amc:'ull;SC is 

f a irly sensitiv~ :mi highly sclectivd as c!"'opar",j t c ':lc st 

cd th e ::I.c tht.::d s. Thus the pr opos c.i ;.) ..; th c.d. can bd s ul ucted 

a s Co :J. e thoi f or thd ie t l:r!Jinaticn c;.. r :;l e.ngunCS~ in JivllrstJ 

s a-:lp 10s . 

Tuble 23 . The s ensitivities and sel c ctiv iti~ 8 of rocently 
reco:rrl~1Emded spt::ctrcph<..tomctric !!lc thc:is f l.i r 

:lwngancse detor o. ination 

Reagent 
i\ (lax , ru:l : 

- 1 - 1 1 f,'l o l CD 

2- 05- br l,,"o- 2 
575 pyridyl a z o) - 5-

ii0 thy l~ inophenol 127 , 000 

Thioth"n cyltri- 375 
fluor cn cc t onc 35 ,800 

4- ( 2- thia z uyl uze) 540 
r v sc..rcinul 2_12u 

1 1 N - Hydrcxy- N - 0 -
t c lyl- l/2_ ( 23- xylyl ) 610 
benZ 3!.1ii ine hyir o- 4400 
chl oride 

2 , 21_Bi pyri.iyl 525 
with nitro phenyl- 58 ,000 

<l z oC'lt e chc ls 

490 Isophtha l uhyir ox-
o ie a cid. 3,760 

pH 

8 , 5 

7 · 3 

8 . 8 

In terfering 
i CD S 

cu~IIl , c o( II l ' 
Ni II ,Zn(II , 
Cr?II ,V(IV) , 
Ti IV) 

zn~lll ,Cd(II ) , 
Cu II ,C eCIl ) 

"LDT.h , 
Co(II) ,Zn(lI ) 
Cd(Ir) ,Pb 

Rc f~rcnco 

17 

13 

19 

EDT .. , oxnl .:ltc 
20 9 .4" 10.1 Cu(II),Pd(II ) 

Ni(II) ,V(V) ,Co 
(II) , Fo(IlI ) 

10 Zn(II) ,c e(II l ' 
15 N i~II) ,q~II , 

hD1H , 207 

Fe(III l ,bn(II) b 
bb(III , B i~III )' 23 
Ru( III ,Rh III) 
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Tabla 23 c cntd. 

Am"1X , n.!J , Intorfur ing Ru f l. r -
Rep.gent ,1 Il c l - 1 c,,- 1 pH i ons ODClJ 

1 - (2-~uinolylaz o ) 575 9 . 2 b 22 
- 2 , 4 ,5- t rihyiroxy- 67 , 000 
benxend 

" :!Hydr Cxy_N1 ,1I2_d i aryl 620- 635 
xnl at l3 ,LDT .. , 

subst itut ed- p- t c lu- 5220-7550 8.5- 10 cU~IIl , Ni~II l ' 10 
n.:..t icines Cu II ,IlJ II , 

, ',, (II) 

.4. , • 
•• J ~ 

Ethylene - bis 6 
CY:J.oidc ,!:.oDT .. 

(triphenyl- 548 thic.sulpbnt o 12 
phcsphvr;). i u:J) 2380 an:i r eiucing 
cation agcm ta 

~ .... . ... ~. o-,l l icylal dcx i lJe 410 9 . 2 CU(IIl ,CO( II l ' 
1- 7' Ni(II , ZDIII , 16 GrIIII ) ,v IV , 

Ti : V) . 

K- butyl x antha t o 457 6 . 5-9 b 14 
2_100. 

112 614 , 'e(III )e , II - Hydr oxy- II , 11- 3.5- 9 . 5 Propus-
.i i phenylb <;)nz a a idine 5350 V(V) &d od 
extra c t i on :Je thcd Co(IV) [Jethro 

- 1 bHat given . "I-lasked by fluoride . 
0. Lintlar range , lJ g;:11 , 

dean be t ol er atci upto ao cunts ~qu~l t c ~angane s~ . 



., 
\ 1\ 

1 i \ 
'. III 
~ \ 
c.:,' j 

5 . C (j N C L UT I 0 11 

N 1- Hydr cxy- N 1 ,112 - diph. nylb"nzw.1Uine (HDJ'B.,) h UB boun 

fcun~ t t r eo.ct with b oth ~ln(II) un:! l1n(VII) un:!.r diffur ent 

c 0nditions f or~ ing .liff t.: rent c omploJx species . 

.I. ~ new !'Je tbod b~sl:d L'n the c (..!n pl~x f ormation of Mn( JII) 
with h.oPrl.l. .. have buen developc i f or the deter,aination of 

~n:mg :..ll1 e se by s olvent ;)xtrd.cticn ani spc ctroph (" t c::l~ try . 

Th~ l!le thud i s s impl e , pr ec ise , accurate , and frtlo fr l.o"1 f ho 

rig i d c untrol of 3xper inental v :U' i ablus . '.rhe r.ltr th Vd. is "lso 

f a irly s e nsitive an:!. hiehly selective anJ cuuld bE:t uppl i ud. 
f c r the determ inatic.n vf trace 1J.."'.1Ount of I:Ian~.mcso in :iivorse 

s ai',:rp l e s . 

• 
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