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Table 1 Fluorescence lifetime of uranyl ions
in various acid media (10mM
UO0,S0,, 22°C)

Acid media Lifetime (us)
0.33M H;PO, 118
0.5M H,50;, 14.7
IM HCIO, 6.6
IM HNOg 2.6
M CH3COOH 2.4
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D52 (VD) OFWEBEIZOWT S B2, RE
Wk s, FifrE BE I HABRSKLL, V¥
B TOTVEBREZELLAEV. EFRTVERETR
®ix 10mM Fggw 7 =, IM Y UEERT 25°Cieds
WT 0.12 L DR XD T o &RKEW. L LTZOD
BETY 5 (VD) OFvER » ) CBIBERDTTD
NT5H2,

Wic Y VEBIBBPOFMO ) U ERIRE LIREA~DIKTF
MR FRLFOfER L Table 2 WRLTH D

Table 2 Dependence of fluorescence lifetime of
uranyl ions on temperature and phos-
phoric acid concentration

Phosphoric acid Temperature Lifetime
concentration (M) °C) (us)
0.33 25 108
1 25 187
2 25 208
5 25 263
10 25 292
1 10 266
1 20 209
1 30 157
1 40 100
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Fig. 1 Stern-Volmer plots under different con-

ditions

(a) IM H;PO,, 25°C;
(C) M HgPO‘, IODC;
(e) 10M H3PO,, 25°C

(b) 0.5M H,S0,, 22°C;
(d) IM H3PO,, 40°C;
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Concentrations of ions which reduce the
fluorescence lifetime of uranyl ions to one
half of the value at 25°C, 1M H,PO,

Table 3

Tons Conc(;x&r)ation lons Conc(;r;:{)auon
Ag* ! Sni+ 700

Fe?+ <3t Niz* 5x 108
Hg.2* 5 Fed+ 5% 103
Sn2+ 10 Cd2+ 3x 104
Cluz+ 100

Co2* 300 I- 3
Mn?2+* 300 Br- 6

Cr3+ 300 Cl- 70

Hg?* 700

Ions which do not quench fluorescence of uranyl ions : Li*, Na*,
K+, NH,*, Mg?*, Ca?*, Ba2*, Al3* and Zn2*; { Fe?* is
gradually oxdized to Fe3* under the experimental condition.
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Table 4 iz, Fig.1 (a) ZREMELTE VY LDE
ErHMNAEETT - BE0EREDIELDEZRT.

Table 4 Precision of T1(I) determinationt

TI(I) concentration Relative standard deviation
M)

(e%)tt
0.2 16
0.5 5
1 6
2. 3
5 1
10 5
20 1
50 3
100 3
200 3
400 5

t Fig. 1 (a) was used as the working curve; tt Obtained from
six measurements
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Determination of small amounts of thallium (I)
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by quenching of fluorescence of uranyl ionms.
Masataka Morivasu, Yu Yokovama and Shigero
Ikepa (Department of Chemistry, Faculty of Science,
Osaka University, Machikaneyamacho, Toyonaka-shi,
Osaka)

The quenching of uranyl fluorescence by TI(I) was
applied to the thallium determination. Lifetime and
intensity of uranyl fluorescence in the absence and
presence of T1(I) were investigated in various acid
media. In phosphoric acid solution, the fluorescence
lifetime is the longest, and its intensity is also the
strongest among the acid solutions used in the
present work. In phosphoric acid as well as in
sulfuric acid, this quenching action, which is caused
by a collisional deactivation between excited uranyl
ion and T1(I) ion and is diffusion-controlled process,
obeys the following Stern-Volmer relation :

Io/I—1=1o/7—1=KC=r0k,C,

where I and r are the fluorescence intensity and
lifetime, and the subscript , refers to the absence of
TI(I), kg, C and K being the rate constant for the
collisional deactivation process, the concentration of
T1(1) and the quenching constant, respectively. TI(I)
can be determined by using the plot of 7,/7—1 (or I/
I—1) against C as a working curve. As its slope(K)

Em:wjlﬁj’ﬁﬁﬁi‘Catéﬁ‘U‘71\—JF1A77:;:.—/1,S%{$@$%\;1- 261

is equal to t,ky, phosphoric acid was the most ap-
propriate media for the determination of small
amounts of TI(I). Dependence of the quenching
constant on the concentration of phosphoric acid and
temperature was shown in Fig. 1. In the determi-
nation of TI(I), measurement of the lifetime was
made with solutions containing 10 mM uranyl sulfate
and IM phosphoric acid at 25°C. Under these con-
ditions, the working curve was linear in the concen-
tration range of TI(I) between 0.2 to 400 M. A
satisfactory precision was obtained for TI(I) in the
concentration range of 0.5 to 400 M. The sensitivity
of this method is comparable to a sensitive absorp-
tiometric method. In the present method, the tem-
perature of the specimen must be kept constant, and
Ag(I), Fe(I1l), Hg(I), Sn(II) and halogen ions
strongly interfere the determination by the strong
quenching action. The interference with Fe(1I),
Hg(I) and Sn(II), however, can be eliminated by
oxidizing them to the higher oxidation state.
(Received Oct. 24, 1974)
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