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ABSTRACT

To better understand the impact of particle size distribution on water turbidity, a series of
flocculation tests were carried out at different slow stirring speeds to produce the experimen-
tal data needed. Results were obtained using an online turbidimeter, coupled with an online
particle counter, and all the measurements were performed at regular intervals. It was found
that within the turbidity range of 0–40NTU, particle amount increased linearly with increas-
ing turbidity, whereas for the range of 40–100NTU, particle amount remained almost
unchanged and the correlation between particle amount and turbidity became poor, possibly
due to the fact that particles in different size ranges contributed differently to the change of
turbidity. The results also demonstrated that particles larger than 5lm were greatly related
to water turbidity, but for particles smaller than 5lm, a poor correlation between the number
of particles and turbidity was found. Therefore, the number of particles smaller than 5 lm
should be particularly measured and controlled during water treatment processes to produce
maximum removal of particles from water. As expected, the particle counter can be used as
a useful supplement to the turbidimeter, in order to effectively evaluate water treatment effi-
ciency and ensure water safety.
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1. Introduction

Colloidal material in water is a major carrier of
pollutants, such as toxic metals, microorganisms, and
anthropogenic organic compounds. Therefore, it is
necessary to ensure maximum removal of colloids and
other small particles from water [1–3]. Typical solid/
liquid separation processes begin with flocculation,
followed by sedimentation and/or filtration [4]. Ide-
ally, all of the small particles should be incorporated
into relatively large aggregates or flocs that may settle

rapidly, and/or produce permeable filter cakes, giving
clear supernatants or filtrates [5]. Since turbidity is
greatly related to solid/liquid separation and water
quality, the effectiveness of treatment processes is
generally measured by the turbidity of treated water
at almost all the water treatment works (WTWs) [6].

Three common types of turbidimeters (i.e. bench
top, portable, and online instruments) are employed
today. Modern turbidity measurements are based on
the technique of nephelometry, which measures the
amount of light scattered at right angles to an incident
light beam by particles present in water [3]. Factors
affecting the turbidity measurement include particle*Corresponding author.
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