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Fluorescence intensity (arbitrary unit)

pH

Fig. 1 Effect of pH on the fluorescence intensity of
niobium and tantalum complexes with morin
Nb(QO), Ta(A): 4.0X107°M; Morin: 4.0X10™*
M; HyO,: 3.2X107 2 M; Methanol: 50%v/v
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Table 1 Fluorescent characteristics of morin com-
plexes
[H,0,]/M A/nm A, /nm Optimum pH FI'
Niobium
3.2X107% 495 505 2.8 100
3.9%X1073 495 505 2.8 93
3.2X1072 430 500 2.3 41
Tantalum
3.9X107% 495 500 2.2 3
3.9X107° 425 500 1.6 3
3.2X1072 425 495 1.4 4

Nb, Ta: 4X107°M; Morin: 4X10”*M; Metha-
nol: 50%v/v. t Fluorescence intensity (relative to the
Nb complex formed at [Hy0,] =3.2X10™* M)
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N BERISICEOVR KD A T T 286K 2 ERT 5
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FO=ZFTDIEHN 05~1pH BALIZEE <, BRI
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fo. BRECHESEEROIGEEICR SN, WIhOB
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fBTH s, pH2 U ETIBEBILKZRRENEVIZ
ERIIE T U (Bl xd, pH3 TORIGEEM
BB (LK 3.2X107° M T 18, 3.2X107°M
TR 2B, 32X107*M TR 3 #). X, BRItk
FWIE D —E DB 11T pH 2B & RIG G < it

FTU R (BlxE, BEEEKE 3.2X1072 M TORIGH

B IE pH3 TIA 18, 25 T3 48, 2 TIIK 8
). pH2 Ll CHBER(LKRREDE O & FAERE
KW KRELBZHDE, BEIKFERS pH &L %5
IZ2hT

Nb-H,0,+ Morin == Nb-Morin+H,0,

TERINDEMFEBRELESLELTANRS 120 b,
DEY VEROBRRERIG (2 O®EEIBRELKRREIC
HBIT5) OFENRELBHIDTHHD. €Y Vi
o HEE P BEEILKFEE 3.2X107°M EUEKRT
& pH23 LETET 94 (Fig. 1 $8) &b, @
AL KRBEDOEME EHITET T 5 (Table 1 )
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bHEHITHE < 2 AERNR SN
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12A&R % Fig. 2 1079, BEBILKRBEL—EDOHE
12 pH B <8513 &, pH2 DLETIBEILKRRE
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344 ZATOFEE

3e4°1 FEBFHRUVERFE  Table | DERIE
AKRIGREHWD Y v I VHETTCO=4 TOERED
REEEIC, Fig. 2 OFERIGEREICBRRT 5. BEA2ER
TNEERORESM IBBELKE 3.2X107* M, pH
28 LB M, BERZKEIZBLEOLTIORIRM2H[ L
XEBHHDERMEE LT, BEEEAE 3.2X1072 M, pH
3EBAL. ORHTE, =TSV INORIGHE
T 900 f5DENH 0, £XT ST VE#EEKDEK
BMEICL TN REND S (Fig. 1| BR).
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Fig. 2 Effect of pH on kny/krs

Nb, Ta: 4.0X107° M; Morin: 4.0X10~*M; H,0,:
3.2X107*M(O), 3.2X107°M(4), 3.2X107*M
(0); Methanol: 50%v/v

Table 2 Effect of diverse ions on the determination
of 2X107° M of niobium(V)

Tolelance ratio . .
€ Diverse ion

lion]/ [Nb(V)]
10007 acetate, chloride, nitrate, nitrite,
perchlorate, sulfite, K(I), Li(I),
Na(I), Ge(IV), As(V)
100 phosphate, tartrate, TI(I), Co(II),"
Hg(I1), Au(IIl), Se(IV), V(V),
Se(VI)
10 Be(I1I), Cd(II), Mn(II), Pb(II),
As(IIT), La(III), TI(III)
1 Ni(II), Py(II), AI(III), Bi(III),

(
Cr(III), Y(III), Ce(1V), Hf(IV),
Zr(IV), Cr(VI)
<1 EDTA, oxalate, Cu(II), Pd(II),
Zn(I1), Ce(III), Fe(III), Ga(III),
In(I1I), Lu(I1I), Sc(IIT), Sm(II1),
Sn(IV),Ti(IV),Mo(VI),W(VI)

1 Maximum ratio examined

Wik CookE U —E OBORIE £ 5.2 5 = 4 7 ORISR
&, BHEREORBELPERCEMTE2EE LY
EITLEWS v I VORIGHBOMTcEZ 5. ito
T, I VINKETFTTCO=F 7TOEEBICIZEERI
EPERHWAEE LT

304+2 HLHLOBE  4X10°M O=* T O
EBICKRET I VINVOEEEZRFF LI E 5,
56X107°M E TCORGEVFHFRINL.

X, CO=FATRET, 5 QOBRVELEEEZT- 12
BEDOHMERRFZEIL 08% Th-o12. BMHEER 25,5
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HBREOBERZED S ETEHRTHE 6X10 M 9/
HbH 6ng/ml & 751, ICP-AES @ 10 ng/ml'? I PTi
TEHERETH 1.

343 HEAFTOE 2X107°M @ = F 7
DEBIZRITTHFA 4 v ORBERENLZA 4 12>
WTHRET L 72, 2 D#ESR % Table 2 IR, +5% LI E
DEELRGABEERPEL UL, Y278 E EDTA
ERRSIZEAEDEA A V1d 1000 56 L < 1d 100 ££E
VLT HIHELE VN, H50 %L OIBA + ¥ 2l
EIDH, IhHDELE, ZATL05F DB B0
FREE D RISKR TEY) v S HOLM#EEEZ EK T 57120
EDPEZGZD. -7, AgarEARH D= 7D
EBIGHT AIC4>TWE, BAA v faruw v
74 —H5VIEBEMEEIYICED IS DTES
HINEEST 20ENSH S, UL, =ATREY VI V%
EEAEL=ATIHUT 0.1~02 BENEEOHR
OC2 vy Y UnRIEAELTEERVIT Y 7RO &
D ISR ERR D = & TOFERITIEARED S SER
T 5.
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Kinetic determination of niobium in the presence of tantalum based on the dif-
ference in the rate of ligand substitution. Shinkichi YamapA, Naoto TaAkal, Motoshi
NakAMURA and Shigeru Nakamura (Faculty of Engineering, Shizuoka University, 3-5-1,
Johoku, Hamamatsu-shi, Shizuoka 432)

The kinetics and thermodynamics of ligand substitution reactions of niobium and tanta-
lum complexes involving hydrogen peroxide as an auxiliary complexing agent with morin
have been studied fluorometrically. Under selected conditions in which the concentra-
tion of hydrogen peroxide and the pH of the reaction solution were 3.2X 1072M and 3,
respectively, the fluorescence intensity of the niobium-morin complex was about 30-times

- higher than that of the corresponding tantalum complex and the rate of substitution in-
volving niobium was about 900-times faster than that involving tantalum. These differ-
ences allow a kinetic separation of niobium from tantalum; the more reactive niobium
was selectively determined up to 1X 107> M with a detection limit of 6X107°M by a
linear extrapolation method. In the determination of 4X10™°M of niobium, the pre-
sence of a 16-fold amount (by molarity) of tantalum could be tolerated.
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