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ESTIMATION OF SULPHIDE IN LAKES/RIVERS WATER AND INDUSTRIAL EFFLUENTS
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A colorimetric method has been developed for the determination of micro-gram amount of sul-
phide in water. The method is based on staining small strips of filter papers dipped in a concentrated
solution of lead acetate and the formation of lead sulphide due to the evolution of the H,S from the
samples. The method was successfully applied for the micro-estimation of sulphide in water samples of
the Kabul river, Kheshki lake and Industrial effluents. The detection limit was as low as 0.01 ug/ml and
the effect of the interfering radicals on the method are also assessed.-
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INTRODUCTION

Sulphide is often present in ground water, especially
in hot springs. Its common presence in waste water comes
partly from the decomposition of organic matter, some-
times from the Industrial waste, but mostly from the
bacterial reduction of sulphate. The threshold odour
concentration of H,S in clean water is between 0.025 —
0.50 ug/ml. H,S is very toxic and has claimed the lives of
numerous workers in sewers.

The water of the Kabul river and the Kheshki lake has
long been used for irrigation purposes. However, with the
setting of industries in Amangarh near Nowshera in mid
1950’s the river provided an easy means for the disposal of
effluents . containing chemicals, some of which besides
having deleterious effects on aquatic life have led to the
decline of the fish fauna due to the high concentration of
sulphide and C.0.D. (Chemical Oxygen Demand).

The determination of sulphide and sulphite in anoxic
water remains a challenging excercise because of the ease
with which both ions are oxidized by air and because of
interferences, notably by other reducing agents [1].
Attempts have been made in the past for the determination
of trace amounts of sulphides in water and effluents [2-6] .

Efforts were therefore made to develop a colorimetric
method using a simple appartus for the determination of
sulphides in continuation of our earlier work on the titri-
metric determination of sulphide in the presence of other
sulphur compounds [7].

EXPERIMENTAL

Solutions of lead acetate, zinc acetate, sodium sul-
phide, and sulphuric acid were prepared according to
standard methods, and kept in airtight bottles for accu-

racy

To one litre standard sodium sulphide solution, 10 ml
of concentrated sulphuric acid were added, and boiled for
1 hr. Concentrated lead acetate solution soaked paper was
used for the detection of lead sulphide. Staining was under-
taken in the range 0.01-2.0 mg/ml. The analysis was made
by standard methods.

RESULTS AND DISCUSSION

Precision and limits of detection. The precision of the
preposed method was assessed through repeated determina-
tion of sulphides. The results were calculated from the
intensity of the stains produced on the filter paper strips.
These results are shown in Fig. 1. The limits of detection
were up to the concentration of 0.01 ug/ml. of sulphide.

Interference. The effects of various ions on the estima-
tion of sulphide was studied and the results are shown in
Table 1. An attractive feature of the method is its relative

Fig. 1. Standards for the estimation of sulphide (ug/ml.).
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Fig. 2. Apparatus for the estimation of sulphide.

freedom from interference of sulphite, thiosulphate and
sulphate ions in hundredsfold excess.

Sampling and storage. The samples were collected with
minimum aeration. 4 drops of 2 N Zinc acetate solution per
100 ml sample, were added to the sample to preserve it
for sulphide determination. The bottles were filled comple-
tely and were well stoppered.

Table 1. Effect of foreign ions.

Concentration of sulphide

Added Found Foreign ions added Concentration
(Mg/ml) (pg/ml)

2 2 (ug/ml)
-2 -2 - |
S04, 8,03, 8O3 1000
2 1.5 Fe'?, Fe™® Mn'2, ™ 100
2 2 Noj' 1! Mg"? 1000
2 2 Ca™?, SCN!, CsHs0% 500

Table 2. Estimation of Sulphide* in'Water/Effluents.

Date (Sulphide ug/ml.)

Local collection Sample
No. Error
Standard(?) Present
method method
Drain of N. Tanneries 1 30th-Apr. 1975 1.00 1.00 0.00
across the Railway bridge
100 feet down stream to the | 4th Nov. 1974 2.00 2.00 0.00
confluence of Kabul river and 2 10th Dec. 1974 0.58 0.50 — 0.08
drain,
Confluence of the Kheshki 1 15th May, 1975 0.87 1.00 + 0.13
lake and incomming stream . 2 20th Oct. 1975 0.85 1.00 + 0.15
3 13th May, 1975 0.66 0.50 — 0.16
Middle of the lake near the 1 15th May, 1975 1.00 1.00 0.00
P.AF. Boat club 2 20th Aug. 1975 1.10 1.00 — 0.01
3 2nd Nov. 1975 ' 0.85 1.00 + 0.15
Channel outlet of the lake used 1 15th May, 1975 0.95 1.00 + 0.05
for Irrigation 2 20th Oct. 1975 0.85 1.00 + 0.15

*Mean of three determinations.
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Analysis of rivers/lake waters and industrial effluents.
Samples of water and effluents collected periodically from
different locations were analysed for the sulphide con-
tents using the foregoing procedure. To check the validity
of the method, observations recorded were then compared
with the results achieved by using standard method [1].
These observations are shown in Table 2.

CONCLUSION

The presence of sulphide in rivers, lakes and potable
waters has not only caused environmental pollution but
also has exercised a deleterious effect on fish and other
aquatic life. The present method would be an easy mean
to examine the samples of water for sulphide contamina-
tion collected periodically from various locations and the
drains through which the effluents of industries are indis-
criminately discharged into rivers and lakes.
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