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As a fluorometric reagent for various metal ions, 3-(2-hydroxyphenyl)-1-phenyltriazene-
N-oxide (HPTO) was first synthesized, and then the fluorescence was compared with
those of scandium, yttrium, lanthanum, zirconium, hafnium, thorium, niobium and tanta-
lum complexes from an analytical view point. The fluorescence intensities of the metal
complexes decreased in the following order: Sc(III)>Nb(V)>Ta(V)>Zr(1V), Hf(IV) >
Y(III), Th(IV), La(III). Scandium, niobium and tantalum complexes emit intense
fluorescence, while yttrium, lanthanum, zirconium, hafnium and thorium complexes emit
weak fluorescence. As a fluorometric reagent for niobium and tantalum, HPTO was ex-
cellent regarding both sensitivity and reproducibility. Under the optimal conditions,
niobium and tantalum could be determined in the following concentration ranges:
niobium, 0.05~7 ug/25 ml (Ex. 439 nm/Em. 539 nm, pH 5.0); tantalum, 0.1~10 ug/25
ml (Ex. 420 nm/Em. 537 nm, pH 6.0). The relative standard deviation was 1% (n=5)
for 0.2 ppm of niobium or tantalum. In an aqueous medium, niobium and tantalum
were found to form a 1:1 complex with HPTO. The optimal reaction conditions and
interference studies are described.

Keywords : fluorometric determination; 3-(2-hydroxyphenyl)-1-phenyltriazene-N-oxide;
niobium ; tantalum.

— 5. EHEDI, 3-(2- FOoF ¥ 7z2=)-1-7 ==V b
1 & S VT EYN-AXY K (HPTO) 28R, SEREA
—ATOYMKEREIIODVTIE, YUY LE Y ARH VI I L, Ay NITL, TV, YO
FVA, ruvtF v, vy ridu—53 v =9 b, NTZUA, PIYL, AT, TN T
6G®, 7FNU—F3IV ST, rkFrd, 3k FuFx T EHEEBREROSHEEAOBEBMEICOVTHEL
VI X MER YT IRYILETLBFESRES AT fz.
*ERAFETEHESR 577 ABREARGAEL T OKR, HPTO BChbORREA 4 ¥ & SO
3-4-1 HEEB UL, BAREZIZA A VY YL, = TRO

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

196 BUNSEKI KAGAKU

F v INERmDTHROVENREEZRL, MEO=4 7RV
Y INDOENEBREE LTENEOMRZEL. #
CTERREKIZ kB F T, v I NOHNERBEDER
BEBSM2MET L R 2R 5.

2 E B

2:1 ¥ B

WA R MV RO HE R RIE (T 13 53 RF-5000
RIBSESYOLEET (R452-01 HETHEMSEE, 150W ¥t
JvI V) REERUR.

2.2 H ¥

HPTO D &REE: REIEIIRD L HITERK L 2. 0-
T3/ 7/ VIEEIE 14g 215 /) — VIZIBRL,
KT (5°C LIF) T 12g OFMEEA V7 IV (g /
—VEK) YTV UERIS]KIZ, N-7 == )Ve'N
OF Y7 IV 1lg (¥ /- VKK #ZinzxsEHE
BRELTELNS., ZhET S ) - kD 3 EEE
fa VSIS RTICRTE U 72, ARREE I mp. (141°C), JLH
D (CoH| N3Oy, Cal. C: 62.87% , H: 4.84% , N:
18.33%, Anal. C: 62.92%, H: 4.88%, N: 18.31%), 7
IR ANR T VRO BEEANRZ MVICEOREEL 72
(#&i&: Fig. 1 ).

0.01%-HPTO A : AFFEK 00lg # NN-Y X F )
ARWVAT I F (DMF) 100 mlICEMUCERLE (4
REPIZERTE) .

A THERIER: ABt=47 (NbOs, ZEFL
2, 99.9%) 0.1431g AWEEKFH Y 7 4 3g &HiTH
£BHOETRML, 3% BEAMBK 100ml IZEHEL 1
mg Nb/ml & UTHREL 2. ZnZFHRL 10 ug Nb/ml
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Fig. 1 Excitation and emission spectra of Nb- and
Ta-HPTO complexes

(1): Nb 2ug, 0.2M-tartaric acid 2ml, 0.01% -
HPTO solution 2 ml, 20% -CH3CGOONH, 2 ml, pH
5, total volume 25 ml, 50°C, reaction time 30 min;
(2): Ta 2 ug, 0.5 M-oxalic acid 3 ml, 0.01 % -HPTO
solution 2 ml, 20% -CH3COONH, 2 ml, pH 6, total

volume 25 ml, 50°C, reaction time 30 min
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Fig. 2 Effect of pH on fluorescence intensity

(1): Nb 2pg, 0.2 M-tartaric acid 2ml, 0.01% -
HPTO solution 2 ml, 20%-CH3;COONH, 2 ml, total
volume 25 ml, 50°C, reaction time 30 min (Aex. 439
nm/2Aem. 539 nm); (2): Ta 2 ug, 0.5 M-oxalic acid 3
ml, 0.01%-HPTO solution 2 ml, 20%-CH;COONH,
2 ml, total volume 25 ml, 50°C, reaction time 30 min
(Aex. 420 nm/Aem. 537 nm)

0.01%-HPTO solution (DMF) / ml

Fig. 4 Effect of HPTO cocentration

(1): Nb 2pg, 0.2M-tartaric acid 2ml, 20% -
CH3COONH, 2 ml, pH 5, total volume 25 ml, 50°C,
reaction time 30 min (Aey. 439 nm/Aem. 539 nm);
(2): Ta 2ug, 0.5 M-oxalic acid 3ml, 20% -
CH3;COONH, 2mll, pH®6, total volume 25 ml,
50°C, reaction time 30 min (Aex. 420 nm/Aem, 537

nm); (3): Nb 0 g, 0.2 M-tartaric acid 2 ml, 20% -
CH3COONH, 2 ml, pH 5, total volume 25 ml, 50°C,
reaction time 30 min (Aex. 439 nmm/Aem. 539 nm)
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Fig. 3 Effect of reaction time at 50°C

(1): Nb 2pg, 0.2 M-tartaric acid 2ml, 0.01% -
HPTO solution 2 ml, 20% -CHsCOONH, 2 ml, pH
5, total volume 25 ml (Aex. 439 nm/Aem. 539 nm);
(2): Ta 2 ug, 0.5 M-oxalic acid 3 ml, 0.01% -HPTO
solution 2 ml, 20% -CHsCOONH, 2 ml, pH 6, total
volume 25 ml (Aex. 420 nm/Aem. 537 nm)
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Fig. 5 Effect of organic acid concentration

(I): Nb 2ug, 0.01% -HPTO solution 2ml, 20% -
CH3COONH, 2 ml, pH 5, total volume 25 ml, 50°C,
reaction time 30 min (Adex. 439 nm/Aem. 539 nm);
(2): Ta 2ug, 0.01% -HPTO solution 2 mi, 20% -
CH3;COONH, 2 ml, pH 6, total volume 25 ml, 50°C,
reaction time 30 min (Aey. 420 nm/Aem. 537 nm)
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Table 1 Optimal fluorescence conditions of metal-HPTO complexes
Metal A Ex. max/nm A Em. max/nm pH Reaction condition M:R RFI™/ —1
1 ug M 25 ml

Sc(I1I) 438 536 6.0 50°C, 10 min 1:1 100

Y (IIT) 436 518 8.5 room temp. 2.5
La(III) 446 517 9.0 room temp. 0.6
Zr(IV) 441 541 1.5 50°C, 10 min 1:1 16.0
Hf(IV) 422 534 2.0 50°C, 30 min 1:1 13.0
Th(IV) 422 520 3.0 room temp. 1.3
Nb(V) 439 539 5.0 50°C, 30 min 1:1 63
Ta(V) 420 537 6.0 50°C, 30 min 1:1 31

* Relative fluorescence intensities (net intensity) were measured at maximal florescence wavelength (relative to
the scandium complex).
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Fig. 6 Continuous variation method

(1): [Nb]=[R]=1.08X10"°mol, 0.2 M-tartaric
acid 2ml, 20% -CHsCOONH,; 2ml, pH5, total
volume 25 ml, 50°C, reaction time 30 min (Acx 439
nm/Aem, 539 nm); (2): [Ta]=[R]=2.21 X107 mol,
0.5 M-oxalic acid 3ml, 20% -CH3;COONH; 2 ml,
pH 6, total volume 25 ml, 50°C, reaction time 30
min (Aey. 420 nm/ 2, 537 nm)

Co(III), Ga(II1), Y(IID), Sb{II1) BT Cr(VI) OHTF
3 10% BEOAEZEZRL . Mo, Cu(ll),
W(VI) BT Mo(VI) OHTFIZH 30% D, Fe(IlIl) &
CV(V) ORFIZRN 0% OABRELZEXHES 5.
X, Sc(IIl) RZhEFhIEREZE5 2 5. Nb(V) OF
BEOBIZIX Ta(V) #, Ta(V) OEBDEEIZIE Nb(V)
BOIThbHIERELGABELL.
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3-(2-k FOF ¥y 7 2= W) 1-7x2= VMY TEVN-AF Y F (HPTO) 28 ULEEEB/ A VI

W HHNEERAERE L oA ERBET L.

I L Sc(I11), Y (III), La(I1I), Zr (IV), HE(IV),

Th(IV), Nb(V) RO Ta(V) EHEEEEREERTAIEEZRNWIE LK. 22 TAHRTIIHALER
BOLIEW=_F TR v S VORNFERBEZFMICKRF L. Z0ER=4 713 0.05~7 pg/25 ml
(Ex. 439 nm/Em. 539 nm, pH 5.0, 50°C, 30 min JNiR, %#) OWEHBE T, —HF 5 ¥ FI)vid 0.1~10
pg/25 ml (Ex. 420 nm/Em. 537 nm, pH 6.0, 50°C, 30 min IR, %H) OWEEHFE TV & AR
RZ 1% THEO=-F TR Vv I VOB ERBELZEL L. X, MBHAEKRPTERTS=47
RO Y7 V-HPTO $EEROHERK NI L 1:1 THEIEEHLMITLI.
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