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Experiment 1 Determination of Water Turbidity

Method introduction

Turbidity refers to the attenuation of light by suspended and colloidal
particles in water that cause a decrease in water clarity. A standard turbidity
unit, called 1 degree, refers to 1 L of water containing 1 mg of SiO,.
Suspended matter and colloidal particles (clay, small organic and inorganic
particles, plankton and microorganisms) scatter and absorb light. Turbidity
can be determined by a spectrophotometer, a turbidity meter or a visual
method.  This experiment will determine turbidity water using
spectrophotometry, A white polymer, formed with hydrazine sulfate and
hexamethylene tetramine under appropriate conditions, is used as a turbidity

standard solution in the determination of turbidity.

TITWADIRIHRE DB | B W

Sulfuric acid should be paid attention because it has a strong irritancy
to respiratory tract. Laboratory technicians should be careful to avoid
falling into the water while collecting samples and the spectrophotometer
should be cared for properly. The smooth surface of cuvette cannot be

touched, dropped, soaked in alkaline or acid solution for extended periods.

e — S R

Samples are collected in glass bottles with caps and analyzed as soon

as possible. Samples should be stored at 4 “C for 24 h if necessary, and
allowed to reach room temperature before analysis. Debris or settled
particles should not be present in the samples during analysis. Dirty cuvettes

or air bubbles might affect the results. This method is suitable for natural

turbidity determination and drinking water. The detection limit is 3 degrees.

1 Experimental preparation

1.1 Apparatus

Colorimetric cylinder (50 mL); Volumetric flask (1000 mL); Cuvette
(1 cm); Spectrophotometer,

1.2 Reagents

(1) Zero turbidity water
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Distilled water is filtered through a m1111pore filter (0.2 pm) and collected
in a flask that has been rinsed twice.

(2) Hydrazine sulfate solution

1. 00 g of hydrazine sulfate is dissolved in water and the volume is adjusted
to 100 mL.

(3) Hexamethylene tetramine solution

10. 00 g of hexamethylene tetramine is dissolved in water and volume is
adjusted to 100 mL. '

(4)Formalin hydrazine polymer standard solution

Hydrazine sulfate solution (5. 00 mL) and hexamethylene tetramine
solution (5.00 mL) are placed in a volumetric flask (100 mL). The solution is
mixed and allowed to stand for 24 h at (25+3)°C and volume is adjusted to
100 mL. The turbidity of this standard solution is 400 degrees and it can be

used within a month.
2 Experimental procedures

2.1 Standard curve

Solutions with turbidities of 0, 4, 10, 20, 40, 80 and 100 degrees are
prepared by placing 0 mL, 0.50 mL, 1. 25 mL, 2.50 mL, 5.00 mL, 10,00 mL
and 12. 50 mL of the standard solution (400 degrees) in a colorimetric cylinder
(50 mL), diluted to the 50 mL mark with the zeroc turbidity water and mixed
well. The absorbance of the standards is measured at 680 nm using a 1 mL
cuvette and the results are used to construct a standard curve,

2.2 Determination of water turbidity

The absorbance of the water sample (50 mL) is measured using the same
procedure as for preparing the standard. If the water turbidity is above 100
degree, which could be diluted in a 50 mL graduated cylinder and the volume of

diluted water must be recorded.
3 Results and applications

3.1 Results
The turbidity is obtained directly from the standard curve. If the sample
was diluted, the formula below is used to calculate the turbidity.

AX50
\%4

Where, A—turbidity of diluted water (degree);

Turbidity=




V—volume of water sample (mL).
3.2 Applications
Turbidity is an important water quality parameter closely related to the
content of suspended solids. It is a measure of water clarity and is very

important to perception of water purity.
Questions

1. Understand the principle of a turbidity meter and design an experiment
to compare the difference between results obtained from the turbidity meter
and the spectrophotometer used in this experiment.

2. Briefly explain the relations among suspended solids, turbidity and

water color.
References

Water Quality—Determination of Turbidity. GB 13200—891.
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Experiment 2 Determination of Suspended Solids in Water

Method introduction

Suspended solids refer to the solid material remaining on the filter paper



when a water sample is passed through a filter (or membrane) that has been
dried to a constant weight at 103 'C ~ 105 *C. In this experiment, the method
consists of weighing the filter paper before and after, filtering the water
samples, drying the filter paper containing the residue, and calculating the
mass of suspended solid by subtracting the initial weight from the final weight
of the filter paper. You are required to accurately determine the content of
suspended solids in water , and understand the concept of suspended solids in

water,

e

The experiment does not involve hazardous chemicals. However,
{avoid falling into the water while collecting samples. Students must check

the oven temperature before starting the experiment, understand how to set

the temperature, and take care to avoid being burned or other accidents.

precautions must be followed: (1) remove any floating debris; (2) dilute
i polluted water with high levels of suspended solids and record the dilution
factor; (3) carry out the analysis as soon as possible; (4) allow samples to

cool before weighing.

1 Experimental preparation

Oven with temperature control (£0.5 “C); Analytical balance; Filtration
membrane (0, 45 um) and filtering apparatus (or quantitative filter paper,
medium speed with glass funnel) ; Weighing bottle (diameter 30 mm~50 mm) ;

forceps.
2 Experimental procedures

2.1 The membrane or filter paper is put in the weighing bottle with the
cap opened. The weighing bottle is dried in an oven at 103 'C ~ 105 C for
0.5 h. The steps of cooling, replacing the bottle cap and weighing are repeated
several times until the weight is constant. The difference between two
measuring value is to be no more than 0. 0005 g.

2.2 The water sample is swirled after removing floating debris using the

membrane or filter paper in Section 2.1. A water sample of known volume (mL) is

%
=1
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filtered. The sample should be contained at least 2, 5 mg/L.. The residue is
washed with distilled water 3~5 times and twice with 10 mL petroleum ether
if the sample contains oil.

2.3 The membrane or filter paper is carefully placed in the weighing
bottle in Section 2. 2 and dried at 103 *C ~ 105 C for 1 h. It is reheated and

weighed until the weight is constant.
3 Results and applications
3.1 Results
Quantity of suspended solids= (A—B) X‘l/'OOO X 1000

Where, A—total weight of solid residues, filter paper or membrane and

weighing bottle (g);
B—total weight of filter paper or membrane and weighing bottle (g);
V—volume of water (mL).
3.2 Applications
The suspended solids content of water is an important indicator of water
quality. Water can not be directly used for drinking water when the suspended
solid content is excessive. The traditional method of removing suspended solids
is to use a flocculant, such as alum [KAI(SO,), » 12H,O].

Questions
Explain the effect of too high drying temperature on the results.
References

Monitoring and Analysis of Water and Wastewater Editorial Committee of
the State Environmental Protection Administration. Monitoring and Analysis
of Water and Wastewater (4th ed.) [ M. Beijing: China Environmental
Science Press, 2002,
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