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Influence of water ingredients
on textile goods
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After finishing this chapter, you will

know the different effects of water contaminants on wash
performance
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precipitation of calcium and magnesium carbonate

Ca(HCO,), ® CaCO, + H,O + CO,

N
Calcium carbonate
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Calcium and magnesium precipitates lead to
- residues on the laundry

e greying
* high ash content
* mechanical fibre damage (due to edges of the micro-crystals)

- sediments on the tube walls and electrical heating
colls (scale depositions)

 clog-up of tubes
« damage of heating coils
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origin with scale depositions
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heating coil with
scale depositions

micro-crystals
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Organic incrustation

In presence of soap-based detergents calcium and magnesium ions
form insoluble soap salts
Conseqguences Soap curd deposits

Consequences on wash performance

reduced concentration of wash-active substances in the

wash liquor
higher consumption of detergent

Inclusion of particulate soil and precipitation on laundry
greying

build-up of a hydrophobic film on the fibre surfaces
reduced take-up of water of laundry
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Heavy metals

Sources of heavy metals

Water

Corrosion of pipes and tanks

Steam pipes

Textile goods

Accumulation of heavy metals in textiles
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Heavy metals in water

Presence in original water supply

heavy metals concentration in surface waters can fluctuate by
several orders of magnitude over short time intervals depending on
the conditions

particularly harmful for the washing process are: Fe2+, Mn2+, Cu2+
lons

the only satisfactory method for removal of iron and manganese is to
treat the water which usually involves aeration and filtration, possibly
with chemical dosage after aeration
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Heavy metals in water

Corrosion of pipes and tanks

Very soft water from public supply (or softened water) is relative
corrosive and tends to attack iron pipes and tanks, particularly if the
water also contains dissolved gases

Prevention - the tanks and piping may be treated with sodium silicate
(water glass) equivalent to 15 mg/dm3 to avoid rust flaking
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Heavy metals in water

Iron from steam pipes

Iron spots on work may be caused by specks of iron rust blown from
corroded steam pipes on to the work during a wash

this trouble is sometimes experienced after an old system has been
disturbed by installation of a new machine

Prevention - replacing the old system is probably the only solution
for this trouble
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Heavy metals in textile goods

Textile goods sometimes contain heavy metals which
are carried into the wash and may disturb the washing
and bleaching process

It is caused by the presence of heavy metals in soil and
dust (Cd, Pb, Zn, Mn, Fe, and Ni) as well as in dyestuffs
(Cr, Ni, Cu, and Co)

Module 6 “Special Aspects” Chapter 1 “Influence on textile goods”



Accumulation of heavy metals in textiles

Some un-dyed wools in fact contain iron when first
obtained

Wool is more susceptible to minute traces of iron in
water than cotton and linen

Wool has a property of accumulating iron from wash to
wash
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Consequenses of heavy metals presence
for washing and bleaching

Deposition on textiles
Yellowing of textiles
Catalytic decomposition of peroxides

Depolymerization of cellulose
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Consequenses of heavy metals presence
for washing and bleaching

Heavy metal ions (Fe?+, Mn?+) in presence of alkalis are
oxidised and deposited on textiles

2 Fe(HCO,), + H,0 +%0,® 2Fe(OH),  +4 CO, -
2 Mn (HCO,), + 2H,0+0,® 2Mn(OH), ~ +4 CO, -

Mn(OH), ® MnO, +2H,O
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Consequenses of heavy metals presence
for washing and bleaching

Yellowing of textiles

Yellowing can arise in the following ways
- presence of iron, manganese and copper in original water supply
- iron from material washed

Partly yellowing can arise from
- flushes of iron rust in the water
- iron from steam pipes
- an accumulation of iron
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Consequenses of haevy metals presence
for washing and bleaching

Catalytic decomposition of peroxides during bleaching in
presence of transition metal ions
- (particularly Fe3+, Mn2+, and Cu2+)

Prevention - agueous hydrogen peroxide must be stabilized
with complexing agents sequestering the transition metal
cations
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Consequenses of heavy metals presence
for washing and bleaching

Depolymerization of cellulose

catalytic decomposition by metal ions can accelerate bleach and
peroxide decomposition during washing and bleaching and result in
depolymerization of cellulose

presence of metal particles coming from the shuttle looms can even
lead to presence of oxycellulose, resulting later in textile damages
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Effect of Fe ions in rinsing water
on yellowing of cotton fabric
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Yellowing of fabric is caused by higher concentrati on of Fe-ions in water
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Cotton fabric
washed in water of different hardness
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Changes in washing efficiency of cotton fabric
vs. Mn#* ijons concentration
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The washing efficiency is influenced also by conten t of Mn-ions. The same level of
washing efficiency is only achieved by considerable Increase of concentration of
detergent.
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Demineralization

Principle of demineralization
Technology of demineralization
lon exchange technology

lon exchanger

Regeneration of ion exchanger
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Water resources and water hardness

Not all water resources provide good-quality water for washing

e.g. water close to peat contains humic substances, which cause
yellow even brownish-yellow color of the washed textiles

Most laundries have their own big water wells, but this water is not
suitable for washing because its content of Fe or Mn is very high

In effort of saving of water, some laundries trap the rain water from
roof and hard surfaces to big containers

Rain water always contains dissolved acid gases (NOx, CO2), which
can shift the pH value up to 3,5

The biggest problem of wash-water are dissolved mineral salts. High
contents make washing impossible at all
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Water hardness

Often the water is treated water from water supplly reservoir and the
hardness of this water is between 0,7 — 1,3 mmol/l (4-7 N)

- considered as soft water

If parts of well water arise, water hardness is growing up to 1,3 —
3,75 mmol/l (7 —-21 N)

- considered as hard water

Many wells provide water with hardnesses above 3,75 mmol/l (21 N)
- considered as very hard water

Module 6 “Special Aspects” Chapter 1 “Influence on textile goods”



lon exchange technology

There is only one technology used in laundries for the removal of
builders —

lon exchange technology

This procedure is

- reliable
- technically sophisticated
- economically acceptable
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Principle of ion exchange technology

The water is purified by filtering it through a tank containing small
beads of synthetic resin

The beads are chemically treated to adsorb either positively charged
cations (catex) or negatively charged anions (annex)

lons Ca and Mg are replaced by cation Na during the process

The process works until all available exchange sites are used, then
the resin is exhausted and must be regenerated by the use of
chemicals
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Process diagram of water demineralization
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Examples of automatic catex units
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lon exchange capacity

lon exchange capacity is a very important indicator of ion exchange
It is described as amount of ions exchanged in 1 liter of exchanger
It is expressed in mol or gram CaCO, per 1 liter

The volume of the ion exchanger depends on the capacity
demanded

Example: Purolite C-100 — capacity is 2 mol/liter of catex
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Regeneration of cation exchanger

When the resin is exhausted, regeneration must be carried out
- Application of sodium chloride solution

15 — 20 % solution of NaCl is used for regeneration prepared in
brine tank, application mostly as tablet or cushion

Na+ has a higher affinity to the catex function groups than Ca and
Mg

Na-ions displace Ca and Mg ions from the ionex grid and settle their
places

Catex is regenerated and is able to work again

consumption of NaCl is usually expressed per 1 liter of catex
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Regeneration of cation exchanger

Theoretical consumption of regenerating agent corresponds to ion
exchange capacity

- practical consumption is higher
theoretical consumption: hardness 1 N and 1m?3 water = 20,7 g NaCl

practical consumption: 35 — 50 g NaCl (100 — 200 g in case of
smaller and old type devices)

- Number of regenerating cycles is unlimited

life-time of catex exchanger is dependent on mechanical
ruggedness of its grid
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lon exchange filters

Old types of exchange filters are steel or steel cast protected by
brine resist coating and required manual operation

Common combination are two filters and one brine tank, filters work
In turn

Modern softeners (i.e. Kinetico, Earth Recources) are working
automatically; the treatment and regeneration procedures are
controlled by automatically running flow meters.

Different hardness of water is leveled by control discs inserted in
dividing head

Brine tanks, filters pipe lines, valves, dividing heads etc. are made
from plastics (corrosion resistant)

Application of catex filters mean head loss, depending on size of
resin beads, height of beads bed and filtration rate

Common head loss is about 0,5 — 1,0 kg/cm?
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lon exchange filters

Microbiological problem
Germs could settle In filters and on beads of resins

water softening device can become a source of
contamination for process water
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