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Abstract

Tracer experiments are of concern to wastewater treatment engineers and researchers because of the
importance of determining hydraulic regimes and retention times in wastewater treatment units. In this
work, a pilot-scale maturation waste stabilisation pond (WSP) was spiked with Rhodamine WT, in order
to determine how suspended organic matter would interfere with its performance as a tracer in a domestic
wastewater treatment unit which had a high content of suspended algal biomass. A primary maturation
pond was spiked in three separate runs with different levels of algae (high, medium and low), with a
known amount of Rhodamine WT (20% w/v); the tracer was measured in the pond effluent in real time
every 20 min for 3ɗ (the theoretical retention time, ɗ Ӟ= 17 days).  Algal biomass was monitored weekly 
from influent, column and effluent water samples by chlorophyll-a determination. The results show that
algal biomass has a strong influence on the behaviour of Rhodamine WT as a tracer and therefore the
hydraulic characteristics calculated from tracer curves may be affected by tracer adsorption on suspended
organic matter.
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Introduction

Tracer studies have been used extensively by hydrologists to determine the transport, mixing and
diffusion of harmful substances discharged to a water system or to a water body. These studies are carried
out by tracking the fate of an appropriate tracer through time and space; tracers may include any current
natural material or pollutant (e.g., chlorides), as well as materials or substances intentionally injected, such as
floats, salts, radioisotopes and fluorescent tracers. Fluorescent materials (natural and synthetic) are able to
emit radiation (light) immediately upon irradiation from an external source, but emission ceases as soon as
the source of excitement is removed; fluorescent materials likely to be found in some streams include algae,
natural organic matter (e.g., humic substances), certain minerals, paper and textile dyes, certain petroleum
distillate products, and laundry-detergent brighteners (Wilson et al., 1986). The use of fluorescent manmade
substances in hydrological tracing was reported by Pritchard and Carpenter (1960) and they are still
extensively used due to their essential properties for water tracing such as being (a) water soluble, (b) highly
detectable – strongly fluorescent, (c) fluorescent in a part of the spectrum not common for materials
generally found in water, thus reducing the problem of background fluorescence, (d) harmless in low
concentrations, (e) inexpensive, and (f) reasonably stable in a normal water environment .

The most commonly used fluorescent tracers are Fluorescein (C20H10O5.2Na) and Rhodamine. The
latter is more widely used and it is available in a number of variants, including Rhodamine B (C28H31ClN2O3)
and Rhodamine WT (C29H29N2O5.Cl.2Na) characterized by the presence of a xanthene nucleus (C13H10O).
Rhodamine B is considerably cheaper than Rhodamine WT, but has the disadvantage of a greater tendency to
adsorb onto sediment and other waterborne particles which may not behave in the same hydraulic manner as
the water under study. Rhodamine WT was specifically produced for water tracing, although it still has a
slight tendency to be adsorbed and its fluorescence varies with temperature and conductivity. Its xanthene
nucleus is strongly fluorescent in the visible spectrum and wavelengths corresponding to maximum
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