
INTRODUCTION

Water which is indispensible is the prime agent in laundering (D’souza, 1998). The use
of water in laundries is as important as the use of detergents. Water acts as a heating
medium, transport medium and solvent for detergents and other chemicals as well as soils,
and as a wetting agent for textiles (Raghava et al., 2003). It also transfers the mechanical
action of the washing machine to the laundry. Thus water is a major component in the
washing process and is used in large quantities for clothes cleaning.  Research on laundering
has shown that many factors affect the cleanliness of the wash. One often ignored factor is
the quality of the water used. (Christenbury, 1990). The quality of water used is one of the
most important factor in the success or failure of the washing process. Water usually contains
impurities in the form of dissolved compounds of calcium, magnesium, iron, clay, and various
other  organic and  inorganic salts. These dissolved impurities affect the quality of water
used in the laundry process which directly affects the appearance and wear life of clothing
and household textiles (Manikowske, 1994). Table 1 summarizes the common problems
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associated with the quality of water being used (Christenbury, 1990). However, the most
important from a laundering perspective are compounds of magnesium and calcium that
cause water to be hard.

How hard water affects laundry? :
Water hardness can be classified as being temporary (bicarbonates) or permanent

(sulphates and chlorides) (Dhantyagi, 1992). Water hardness in measured in parts per million
(ppm). The water hardness classification table is shown in Table 2 (D’souza,1998.) Hard

Table 1: Laundry problems associated with the quality of water
Laundry
symptoms

Problem Possible solution

 Yellow, red
or brown
stains

 Yellowing,
especially
when chlorine
bleach is used

Rusty water or red water :
Rusty or red water is caused by
iron. Iron may be dissolved in
the water or may be suspended
as particles, or iron bacteria
may cause the problem. The
iron may come from the water
supply or from a water heater
or metal parts in the well that
are rusty.

Replacing a rusty water heater may solve the
problem. Dissolved iron may be removed by water
softening equipment, special iron-removal
equipment or filters, chlorination followed by
filtering through sand and carbon, or by aeration
followed by sand filtration. Chlorination and
filtering also removes iron bacteria. Chlorine reacts
with the dissolved iron to form particles of iron (an
insoluble precipitate) which do not dissolve and
settle out of the water. If the precipitate is formed in
the washer by the use of chlorine bleach during
laundering it will be deposited in the fabric and
cannot be removed.
To remove rust stains from white and colourfast
washable fabrics, use a commercial rust remover.
Follow product directions. Do not use commercial
rust removers in the washing machine. Be sure all
traces of rust remover are rinsed from the fabric. An
alternate method is to sprinkle salt on the spot and
dampen it with lemon juice. Dry articles in the sun,
then rinse.

 Yellowing and
dinginess

Turbid water :
Turbid water has very fine
particles of silt, clay, or organic
material in it. Normally, this
problem is prevented by water
treatment plants. It may be a
problem for small private water
supplies.

A filter is needed to collect the suspended particles
before the water enters the lines. If you do not filter
the water, non-precipitating water conditioners
added each time the washer fills with water may
help hold the particles in suspension and away from
clothes. Stains and yellowness from turbid water
may be removed by laundering with bleach
appropriate for the fabric

Red, reddish
brown, green,
or blue stains

Acid water :
It is caused by a variety of
conditions, the most common
being carbon dioxide dissolved
in the water. The stains on
fabrics are caused by the
corrosive action of the water on
pipes. The type of metal used in
the pipe determines the colour
of the stains.

The problems of acid water must be corrected with
chemicals and filters. For example, a soda ash
solution feeder or a bed of coarse limestone chips
will raise the pH of acid water. Metallic stains on
fabrics may be difficult to remove. Treat red or
reddish brown stains as rust stains. Blue or green
stains may respond to bleach if it is safe for the
fabric (Christenbury, 1990).
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The harder the water, the more difficult the cleaning (Munson, 1991). During washing,
the lime and magnesium present in hard water react with soap to make a curd like substance,
called scum, which has no cleaning power (Dhantyagi, 1992). This lime soap scum will
discolour the clothes and make them look gray (Dixon and Fletcher, 1974). Additionally, this
mineral buildup can decrease the life of appliances (Wilson, 2009), reduce the efficiency of
the detergent (ACI, 2010; Stone, 2009), shortens fabric life, has greater demand for hot
water and cause clothes to appear dingy and become harsh, stiff and scratchy to touch
(D’souza, 1998 ;Heidekamp and Lemly, 2005; Vanderpoorten Beard, 1999; Hairston and
LaPrade, 1995).  Fortunately, hardness of water can be removed which virtually eliminates
these problems.

Solution :
Effect of water hardness in laundry can be controlled in a number of ways:
– Increasing the amount of powder detergent to the water, or
– Use of liquid detergents
– Use of Soft Water

Increased amount of detergent :
The effectiveness of powdered detergents decreases in hard water. This is due to

anionic surfactants combining with the divalent calcium ions in the hard water to form a
scum that is not water soluble. This reduces the efficiency of the detergent (Cameron,
2011).  The American Cleaning Institute indicates that while detergents are less sensitive to
water hardness than soap, they still need help. “Add slightly more detergent than the product
label directions recommend” (ACI, 2010). Kushner and Hoffman (1951) reported that to
clean as effectively in water of 100 ppm hardness compared to that of distilled water, 10%
more soap would be required. The concentration of extra detergent reported in the research
at University of Wayoming was 0.5%. This would mean that  more than 30% additional
detergent may be required to allow powdered detergents to perform as effectively in hard
water as they do in soft water. While additional detergent can certainly be added, however,

water is often not an “obvious” problem to people who have not had the opportunity to
compare it to soft water. It is usually difficult to see or taste any difference between hard
and soft water. The minerals that make water hard (calcium and magnesium) are usually
tasteless and completely dissolved. The differences between hard and soft water become
more obvious in bathing and cleaning, where hard water leaves a residue when combined
with soap called “soap curd,” which must itself be cleaned off. Hard water has similar
effects on laundry.

Table 2 : Water hardness classification
Type of water Parts per million of calcium and/or magnesium

Soft 0-60

Moderate 61-120

Hard 121-180

Very hard More than 180
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the use of powdered detergents in hard water may not be practical from an economic standpoint
as well as the fact that it may be difficult to dissolve this much extra detergent (Cameron,
2011). Also, the extra detergent added means extra burden being added on the environment
in terms of chemicals going down the drain causing water pollution.

Liquid detergents :
Perform equally well in all water conditions, thus if consumers are concerned about

water hardness, the use of liquid detergents would most likely be the best choice. This is due
to the fact that liquid detergents contain non-ionic surfactants. These surfactants do not
ionize in solution and so have no electrical charge (ACI, 2010) and therefore, will not precipitate
out of solution and cause a scum. As such, they are resistant to water hardness (ACI, 2010)
and, because they contain no ionic groups, dissolve equally well in a variety of temperature
and water hardness conditions. Cameron and Brown (1995) found that is wasn’t until water
hardness reached levels of 750 ppm that liquid detergents were affected.

Use of soft water :
Studies show washing with softened water can significantly cut detergent use and

energy consumption. The detergent savings studies conducted by the independent testing
firm Scientific Services S/D, INC. of New York and funded by the Water Quality Research
Foundation (WQRF) reveal that using softened water in washing machines, can reduce
detergent use by 50 per cent and save energy by washing in 60ºF cold water instead of 100ºF
hot water, achieving the same or better stain removal and whiter clothes compared to results
in hard water. The results show that softened water might not only save consumers money
but could also be environmentally friendly. They can reduce reliance on polluting fuels because
of energy savings and help cut back on harmful detergents going into water streams (WQA,
2011).

Methods of softening water :
– Temporary hardness can be removed by boiling water.
– Soda can remove both kind of hardness and can be used at home. It is inexpensive

and easy to use, making it ideal for softening water in the home. Chalk is precipitated and
only harmless salts remain in the water. About 2 grains of soda are needed per degree of
hardness to soften 1 gallon of water. However, it is a chemical and it acts by producing a
chemical change in the water (Dhantyagi, 1992)

– Some other softening agents are caustic soda, ammonia and borax. Caustic soda is
not used in the home on account of its strength. It removes temporary hardness but reduces
permanent hardness slightly. Solutions of ammonia are used when fabrics may be harmed by
soda. However, extra ammonia may destroy the lustre of rayons, discolour and injure animal
fabrics and loosen the dye of colored articles. Borax does not harm fabrics if left in the
water. It is useful for water containing 20° of hardness (Dhantyagi, 1992)

– Permanent hardness can be removed by using ion exchange resins (McCarthy and
Byrne, 2006). Use a packaged water softener - often labelled water conditioner. These
water softeners soften the water by removing or deactivating the calcium and magnesium
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ions. The most commonly used is a Zeolite water softener.
– The only pure water, absent of impurities, is created by distillation. Thus, for water

with a higher level of hardness, water treatment equipment is the best solution. (McCarthy
and Byrne, 2006). Install a water softening unit.

Conclusion :
The quality of water used for laundry is an often overlooked factor causing lot of

laundry problems. Minerals in the water supply can affect laundry results. Calcium and
magnesium contribute to water hardness, and hard water does not clean as effectively as
soft water. The waste hard water creates each year can cost hundreds of rupees in extra
detergent use, unnecessary rinse cycles and hot water use, fabrics that lose their usefulness,
and washing machines that wear out before their time. Soft water greatly reduces this
waste, and gets laundry cleaner as well. Thus, a simple change in laundry routine can protect
skin, garments, equipments, save money, and help the environment, all at the same time.
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