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Fig. 1 Flow diagram of the proposed system

A: peristaltic pump (Atto Corporation, SJ-1220), B:
mixing coil (Il mmid. and 2m long), C: flow cell,
D: photomultiplier tube (Hamamatsu Photonics,
R376), E: photomultiplier cooler (Hamamatsu
Photonics, C659), F: high voltage power supply
(Hamamatsu Photonics, C3350), G: power supply
(Hamamatsu Photonics, C659A, B), H: electronic
picoammeter (Advantest, TR-8641), I: Recorder
(Rikadenki, R-64), J: trap assembly for HyS and
SO,; Optimal operating conditions—L;: sample
flow line at flow rate of 10 ml/min (pH: 2.5), L,:
KMnO, solution of 4X107°M at flow rate of 3.0
ml/min, Ls;: RFP solution of 4X107%M at flow
rate of 3.0 ml/min
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Fig. 2 Trap system for SO, and H,S 1 (H\) 0)) (I\I )

A: glass-made trap column for SO, filled with glass
wool absorbing the mixed solution of HgCl, and
NaCl; B: trap vessel (50 ml at 23°C) for SO, with
the mixed solution of HgCl, and NaCl or for HyS
with the zinc ammine complex
peristaltic pump (Cole Parmer Instrument Co.,
Model 7016), at flow rate of 0.5 1/min

solution; C:
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Fig. 3 Stabilities for CL signals of HyS and SO,

(a): CL signal obtained by the introduction of the
SO, solution of 8.92X1077M; (b): CL signal
obtained by the introduction of the HyS solution of
2.23X107¢M; (I): injection of CL reagent alone
(background CL signal); (II): sample injection.
Conditions: same as for Fig. 1
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Fig. 4 Effects of the riboflavine phosphate (RFP)
and KMnQ, concentrations on the CL intensity

Conditions: SO, sample solution (pH: 2.5) of
2.23X107°M at flow rate of 10.0 ml/min for the
line L;, RFP solution at flow rate of 3.0 ml/min for
the line L, and KMnQO, solutions of 2X107°*M
(&), 4X107°M (O), 6X107°M ([J) and 8X 10 °
M (@) at flow rate of 3.0 ml/min for the line L.
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Fig. 5 Relationship between total flow rate of the
CL reagent and the CL intensity

(O): pump tubing diameter; 2 mm i.d. for the flow
line L, and I mm i.d. for the flow lines L, and Ls;
(A): pump tubing diameter; 1 mmi.d. for the flow
line L,; and 2 mm i.d. for the flow lines L, and Lg;
({J): pump tubing diameter; 1 mmi.d. for the flow
lines L, L, and Ls. Conditions: SO, sample solu-
tion (pH: 2.5) of 2.23X 1075 M for the flow line L;;
KMnO, solution of 2X107° M for the flow line Ly;
RFP solution of 2X 107 M for the flow line L,
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Fig. 6 Calibration graphs for SO, and H,S

(a): SOy; (b): HyS. Conditions: same as for Fig. |
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Table 1 Cross-check between the proposed and
the conventional methods with standard
gases
Method SOQ/mg 17! HQS/mg 17!
Pararosaniline-formalin 23.7 —
Methylene Blue method — 15.3
The proposed method 23.8 15.5

Conditions: same as for Fig. 1
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Successive determination of sulfur dioxide and hydrogen sulfide in atmosphere
by using a continuous flow-type analyzer equipped with a chemiluminescent
detector. Mikita IsHil; Masatoshi MIUurRA and Jun Saro (Department of Industrial
Chemistry, School of Science and Technology, Meiji University, 1-1-1, Higashi-mita,
Tama-ku, Kawasaki-shi, Kanagawa 214)

Successive determination of hydrogen sulfide and sulfur dioxide in the atmosphere was
investigated by using a flow-type analyzer equipped with a chemiluminescent (CL) detec-
tion system for the CL of excited sulfur dioxide by the oxidation with potassium
permanganate. The analyzer is comprised of three flow lines. The sample flow line
with a trap system for sulfur dioxide and hydrogen sulfide was operated at a flow rate of
10 ml/min and the two reagent flow lines supplying the 4X10”°® M potassium perman-
ganate solution and the 4X 107> M riboflavine phosphate solution were operated at a flow
rate of 3.0 ml/min. The lower detection limit was 1.78X107 7" M for sulfur dioxide and
8.92X1077 M for hydrogen sulfide and the relative standard deviation was 4.0% for 3 re-
peated runs of the 2.23X 107 % M sulfur dioxide solutions and 3.6% for the 2.23X10™° M
hydrogen sulfide solutions. Sodium thiosulfate alone gave the CL response as large as
that of hydrogen sulfide in the CL reaction. The results obtained by the proposed
method agreed well with those by the conventional method.

(Received September 14, 1991)

Keyword phrases

Successive determination of sulfur dioxide and hydrogen sulfide by a continuous flow
method; chemiluminescence of the excited sulfur dioxide based on the oxidation with

potassium permanganate; trap system for hydrogen sulfide and sulfur dioxide; atomo-
sphere.
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