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Fluorometric method using fluorescein mer-
curic acetate reagent for determination of
hydrogen sulfide in the atmosphere. Shigeru
TanNaka, Yoshikazu HasuiMmoTo* and Keigo Naka-
mura** (*Department of Applied Chemistry, Keio
University, 832, Hiyoshi-cho, Kohoku-ku, Yokohama-

shi, Kanagawa; **National Research Institute for
Polution and Resources, 4-26-10, Ukima, Kita-ku,
Tokyo)

Hydrogen sulfide concentration in the atmosphere
is sub-parts per billion. Few existing analytical
methods are adequately sensitive for actual measure-
ments at such low concentrations. Determinations of
H,S in the ppb range using these methods require
larger volumes of air. But, both long sampling time
and high flow rate result the low efficiency of capture
of H,S.

H. D. Axelord et al. used a fluorometric method
for the determination of atmospheric hydrogen sulfide.
The authors modified the method and developed a
method for determining of H,S in the ppb range.
This analytical method depends on the quenching of
the fluorescence of the FMA reagent solution according
to the amount of H,S absorbed. The method shows
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high sensitivity and reliability, and the analytical
operation is simple.

Atmospheric hydrogen sulfide is collected by passing
the air through bubbler containing 0.1 N NaOH.
After the sampling period, the FMA reagent is pipetted
into the sampling solution. The solution is mixed
well and the fluorescence of the solution is measured.

At low rates {(0.2~0.5)1/min}, the efficiency of
capture of H,S by 0.1 N NaOH was 81%, but two
bubblers in series can capture more than 959 of
atmospheric H,S.

The useful range of analysis of H,S in 0.1 N NaOH
is 0.5 to 5.0x10-8M by 1.0x10-"M FMA. In case
of 10 1 air sampling, determination range of H,S is
from 0.1 to 4.0 ppb, and the fluorometric method is
suitable for the measurement of H,S background
levels.

Summer 1975, this method was used to the measure-
ment of atmospheric H,S in Yokohama. The average
of measurements was 2.7 ppb.
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Fig. 1 Excitation (A) and emission (B) spectra

of Ga(III)-Dodecyl-LUMO complexes in

MIBK phase and PGME (29) aqueous

phase
[Ga(1Il)-dodecyl .- LUMOJ=3x10-6 M; — - — MIBK
phase; ---- 2% PGME aqueous phase
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Fig. 2 Surfactant effect on the fluorescence in-
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tensity of Ga(III)-Dodecyl-LUMO com-
plex

[Ga(Il)]=0.23 pg/ml;  (A) [PGME]=5%; (B)
[DBS]=2x102M;  (C) [Zeph]=2x102M; A
fluorescence intensity was compared with that of the
setting solution of Rhodamine B (4 pg/ml).
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Fig. 3 Stability of fluorescence intensity of Ga

(II1)-Dodecyl.-LUMO complexes in the
presence of surfactants

(A) PGME; (B) DBS; (C) Zeph;
intensity was compared with that of the setting solution
of Rhodamine B (4 pg/ml).

A fluorescence
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Fig. 4 Polarization spectra of gallium complexes

Curves (A) and (B) denote Dodecyl: LUMO complexes
in the presence of surfactants; Curves (C) and (D)

denote lumogallion complexes; —O—, —@— 2%
PGME aqueous solution; . —({)— DBS; —@— In the
absence of surfactant; Temp. : 20°C
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Fig. 5 pH dependence for the fluorescence inten-
sity of extracted Ga(1II)-Dodecyl-LUMO
complexes in MIBK phase

—QO— Ga(Ill)-Dodecyl- LUMO complex(0.23 pg/ml) ;
—@— Reagent blank; A fluorescence intensity was
compared with that of the setting solution of Rhoda-
mine B (5pg/ml).

=% A-Dodecyl- LUMO $5{k®D 2ox=493nm,
567nm &—F L. 7T =% A-Dodecyl- LUMO §&
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z A 724, Dodecyl- LUMO % &7k L7z, Dodecyl.
£ 40 LUMO BREEMALHE L, REEER T €1 stf
g FTHLAERLAN Y Y AR ERET vV RTRL,
g 30} WIFVWREETS.
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ol B Y ADFOKRERITEETH S,

(35 EarmerlyEs)
% 0.2 04 06 0.8 1.0

[Ga(Il)}/ {LGa(IIl) ]+ [Dodecyl. LUMOT}

Fig. 6 Determination of composition of Ga(III)-
Dodecyl- LUMO complex
pH : 3.3; [Ga(Il)]+[Dodecyl- LUMOT=6x10-6 M ;

A fluorescence intensity was compared with that of the
setting solution of Rhodamine B (5 pg/ml).

Table 1 Effect of diverse ions on determination
of gallium
Foreign ion (mg) Added as Ga found (pg)
. Get* (0.150) Ge+HCI 1.55
Mg?* (0.150) MgSO, 1.59
Co?* (0.150) CoSO, 1.52
Ni2+ (0.150) NiSO4 1.52
Fe3* (0.0075) FeCl3+ 5% ascorbic acid 0.5 m! 1.36
(0.0025) FeCly+5% ascorbic acid 0.5 ml 1.44
Zn?* (0.120) ZnSO, 1.57
Cu?* (0.150) CuSO, 0.32
(0.150) CuSO,+5% Nay$;03 0.5ml 1.52
Pb2+ (0.150) Pb(NO3), 1.54
Nd3+ (0.150) Nd(NO3). 1.55
Cré*+ (0.150) K.CrO, 1.58
In3* (0.150) Inz(SOY); 1.51
Al3* (0.030) Al (SO4)3(NH,)S0, 1.51
(0.060) 1.53
(0.150) 1.57
Ga taken : 1.51pg; 1x10-¢M Dodecyl-LUMO 1.0ml; pH
3.3~3.7
DENBHDL. & 5D Dodecyl.: LUMO %Jlv 5% Ak

TR 20 EREECFRMHEL LGV FILKERH
HEMZ R AL, () 7 S FF > by
Ay, HDOWVRE TRANEUBTIRAY FTELENTE
5. AHRIFERIEX DBIRERH E L CE ) & E A
A FETOMREAT Y U LOERICHHEMTE 5.
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Preparation and application of a surface-active
azo compound for fluorometric determination
of trace gallium. Kenyu Kina, Kouichi HirokaTA
and Nobuhiko Ismieasur (Department of Applied
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Analytical Chemistry, Faculty of Engineering, Kyushu
University 36, 6-10-1, Hakozaki, Higashi~ku, Fukuoka-
shi, Fukuoka)

Dodecyl-lumogallion (Dodecyl-LUMO) which pos-
sesses surface-active property has been synthesized by
the coupling of diazotized 2-amino-4-chlorophenol-6-
sulfonic acid with dodecylresorcinol. Dodecyl-LUMO
formed an orange-colored chelate complex with galli-
um (IIT) in the pH range of 2.8 to 3.7. The results
of the continuous variation method exhibited the one
to one complex formation. The Ga(III)-Dodecyl-
LUMO complex is practically nonfluorescent in an
aqueous solution, but does strongly fluoresce in sur-
factant micellar systems.

From the stability of the chelate complex in the
presence of surfactant and the degree of enhancement
of fluorescence, polyethylene glycol monolauryl ehter
(PGME) was judged to be the useful surfactant for
gallium analysis. The complex has its maximum
emission at 578 nm with an excitation at 493 nm in
PGME micellar system. The concentration of ppb
level of gallium was able to be easily determined by
the fluorescence enhancement effect. The fluorescence
polarization spectra revealed that the presence of
dodecyl group caused a strong binding of the complex
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to the micelle.

The Ga(III)-Dodecyl-LUMO complex is easily
extracted into methyl isobutyl ketone (MIBK). The
MIBK extraction method makes it possible to carry
out the selective determination of the trace gallium.
The presence of twenty-fold amounts of aluminum
did not interfere. All experiments on the effect of
diverse ions were carried out 0.151 pg/ml of gallium.
The results are summerized in Table 1. The ions,
Ge(1V), Co(II), Ni(I1), Pb(II), and In(III) did not
interfere. The interference of Fe(III) ion can ke
reduced by the addition of ascorbic acid and Cu(II)
ion can be completely masked with sodium thiosulfate.

(Received Oct. 29, 1976)
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Surface-active azo compound
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