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   Technical Bulletin    December 2014 Issue TB14 
FAULTS AND FAILURES IN WASHING PROCESSES  

 

The commonest faults in washing are:  

1. Failure to obtain adequate removal of soiling and stains  

2. Poor colour of the finished work  

Lack of soil removal can arise from: 

 A) inadequate concentration of washing materials, 

 B) serious overloading of the machine, 

 C) too few washes, 

 D) inadequate mechanical action, or an especially difficult soiling.  

  

Washing processes should not be designed to avoid any re-wash completely but the percentage of articles needing re-wash, 

due to un-removed soiling matter, should usually be quite low, however this will vary with the classification.   

Alkali, which is an important condition in washing cotton and polyester/cotton items, the concentrations in washes can be 

checked positively only by titration.  If tests of this sort are not possible then the method of making a decision on the amount 

and the way the quantity of detergent is measured out can be re-examined to see if there is any error in the way it is decided, or 

measured. 

The lather may well provide a guide to the adequacy, or otherwise, of the detergent quantities.  With synthetic detergents, the 

presence of a reasonable lather indicates that enough has been used but the absence of lather gives no guide because some syn-

thetic detergents will wash with little, or no, lather.  If there is no lather with a synthetic detergent process and cleansing is 

inadequate, then a few loads may be washed with slightly increased quantities and a check made to see whether cleaning has 

improved.  

If increasing the quantity of detergent is not sufficient then this is usually an indication that the number of washes is inade-

quate. This is very difficult if your machine is a domestic type, or one with only a single fixed wash process. 

Poor colour of white work may arise from many different causes and may take the form of general or patchy yellowish or 

greyish discolouration.  

1. GENERAL YELLOWISH DISCOLOURATION  

General yellowish discolouration can arise in the following ways:  

1.2         Presence of iron in original water supply* 

Only in a few districts in this country is there likely to be a significant amount of iron in the water supply, but where it does 

occur, either in public supplies or drawn from private wells, the only satisfactory method is to treat the water for the removal 

of iron which usually involves aeration and filtration possibly with chemical dosage after aeration. 

 1.2. Iron in wash water through corrosion of pipes and tanks*  

Very soft water whether derived in this state from public supply or by zeolite softening, is relatively corrosive and tends to 

attack iron piping and tanks, particularly if the water also contains dissolved gases.  As a partial measure to overcome this dif-

ficulty, the tanks and piping may be treated with sodium silicate (water glass) which checks further corrosion and tends to pre-

vent rust flaking off the corroded metal, but where the trouble is serious an analysis of the water should be made in order to 

see whether any treatment can be applied to make it less corrosive. 

 1.3. Iron from the materials used* 

Washing materials, typically sours sometimes contain iron which is, therefore, carried into the wash and may result in a yel-

lowing of the fabrics.  Although the quantity of iron present in some materials results in the presence of an appreciable con-

centration in the wash liquor, yellowing from this cause is relatively uncommon.  

1.4. Excessively alkaline wash liquors*  

Yellowing can be caused by excessively alkaline wash liquors, particularly on goods that have been partly chemically dam-

aged or on cellulose that has had only a light bleach during manufacture.  The degree of alkalinity required to cause this effect 

is, however, considerable and yellowing from this cause seldom arises unless a special treatment, such as a boil in caustic 

soda, has to be given to remove some form of staining.  The yellowing cannot be removed completely by rinsing but the mild-

est of acid or reducing treatments is usually effective. 
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1.5. Hard water*  

The use of hard water for soap processes leads to the deposition of lime soap in the fabrics.  With work of average or heavy soil-

ing so much dirt is trapped with the lime soap deposit that the general effect is one of greyness.  With very light soiling, how-

ever, there may be very little dirt in the lime soap deposit.  When first formed, lime soap is usually white but it becomes yel-

lowed with the heat of finishing.  The remedy is to overhaul the water softening method and to add an EDTA to the last wash of 

the process in order to remove the existing lime soap deposits.  Alternatively if the degree of hardness is low, a sequestering 

agent may be used in the washes.  A similar effect can be seen where alkali (especially Metasilicate) is used in hard water.  Re-

moval of this type of deposit is more difficult.(additions and variations of this type are not possible if you purchase a ready built 

wash detergent) 

1.6        Protein Staining 

To avoid heat setting of stains items stained with proteinic soiling should have a pre-wash which is at a low temperature 38⁰C 
(40⁰C +/- 2⁰) and on white work the inclusion of bleaches may be considered but bear in mind bleach is no substitute for good 

washing practices. Chlorine bleaches should never be applied at temperatures exceeding 60⁰C and Peroxy bleaches work best at tempera-
tures over 60⁰C. 

2.    POOR COLOUR OF FINISHED WORK 

 Patchy yellow discolouration can arise from:  

2.1. Excessive alkali remaining in the work*  

If more than a very small amount of alkali is allowed to dry into cotton and linen fabrics a patchy yellow discolouration, called 

gall marking, may occur.  With poor rinsing, the alkali carried over from the washes may not be thoroughly removed, but where 

a water supply is inherently very alkaline gall marking may occur even though rinsing has been thorough.  Other factors besides 

the alkalinity influence galling but broadly speaking galling may be expected with alkalinities of 0.2 g/L or more expressed as 

sodium carbonate.  The nature of the alkali also plays a part for example, tetrasodium pyrophosphate or sodium tripolyphosphate 

are relatively mild alkalis and do not cause galling even when present in much greater quantity.  Sodium carbonate (soda ash), 

sodium metasilicate and sodium hydroxide (caustic soda), all cause galling quite readily. (These are products that could be in-

cluded in your chosen washing detergent) 

The reasons that gall marking is usually patchy and not general is that a certain amount of drying takes place after the goods 

have been extracted and before they are finished.  Exposed folds and creases dry more quickly than unexposed parts and while 

they are drying, more liquor soaks into them, producing a greater concentration of alkali in these areas, which then develop gall 

marks in finishing. Gall marking is more likely to occur in warm weather, or when work is left in barrows (or prepared) for some 

time between hydro-extracting and finishing.  Extracted work and prepared work should be covered with clean wet sheets or 

with sheets of polythene to prevent or limit evaporation from the articles during the waiting time.  Although covering the work 

helps to check galling in marginal cases and may be required in order to keep the work damp enough to finish satisfactorily, the 

remedy for serious galling lies in improving the rinsing process where it is at fault.  With very alkaline water supplies there are 

two possible remedies;  

1. Treatment of all the water used for rinsing with acid substances to reduce the total alkalinity. 

2. Addition of a suitable sour to the final rinse before extraction. 

Existing gall marks on fabrics can usually be removed by rinsing or, at most, by re-washing.  Exceptionally stubborn marks may 

occasionally require a very mild treatment with acid. 

The yellowish or brownish appearance of gall marks is not unlike that of iron stains or scorch marks.  They can usually be distin-

guished however, by their shapes which in places often appear to follow creases or folds and by the fact that they can be re-

moved or swealed by water.  If confirmation is required.  ‘Universal indicator’ may be applied and will give a purple or blue 

colour, indicating the presence of alkali, instead of the greenish or yellowish colour obtained on fabrics reasonably free from 

alkali.  Phenolphthalein may be used in place of Universal Indicator and will give a pink colour with gall marks but no colour 

with well rinsed fabrics. 

2.2        Flushes of iron rust in the water*  

Iron staining is often general but if it comes from corroded pipework or tanks there may be irregular flushes of iron rust particu-

larly when work is re-started after the weekend.  Mild trouble of this sort may be dealt with by dosing the water constantly or at 

intervals with small quantities of sodium silicate (water glass) which tends to check further corrosion and to hold existing rust 

more firmly to the pipes and tanks.  Serious trouble of this sort can be checked only by removal of the corroded metal parts. 

2.3       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 steam system has been disturbed to install a new machine.  Replacing the old sys-

tem is probably the only cure for this trouble. 

2.4      Chemically Damaged Fabrics* 

White cellulose fibres that have been seriously tendered by the excessive use of bleach are very difficult to finish without pro-

ducing a certain yellowness, which often follows the outlines of the finishing lays.  The colour is not seen after washing and rins-

ing but develops during finishing; in many ways it resembles gall marking because it is accentuated by the presence of alkali.  

There is no satisfactory remedy for fabrics which have reached this stage.  To minimise the yellowing the goods should be fin-

ished from as dry a condition and at as low a pressure as possible, but this leads to a finish that is inferior in other respects.  An-

other expedient which may help is the addition of sour to the last rinse. 

The trouble occurs mainly with goods which have suffered such serious chemical damage that they have almost reached the end 

of their useful life, and it is often an indication that this life has been unduly short.  Bleaching methods should be examined to 

prevent repetition of the problem. 

2.5       Difficult Soilings  

Some soilings may be difficult to remove, one example is yellow centres on sheets and pillowcases 
Continued on page 3 
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and this fault has become more noticeable.  It is not that the yellowness of the centres is any more intense than before, but the 

widespread use of soft water, CMC and optical whites (contained in built detergents) has led to the edges of the articles becom-

ing such a bright bluish white that the contrast with the yellow centre is increased.  A similar type of soiling derived largely from 

body exudations occurs on shirt and coat collars, neckbands and cuffs, but in these instances there is also the dirt which becomes 

ingrained as the garment rubs on the neck and wrists of the wearer.  If the washing process does not remove all, or nearly all, of 

the soiling each time the article is washed then there will be an accumulation which becomes progressively more difficult to re-

move;  indeed no rapid method of completely remedying this difficulty has yet been discovered.  It is clear, however, that failure 

to carry out processes correctly in respect of dips, times, temperatures and washing materials additions can accentuate the fault 

and the first step is, therefore, to ensure that processing is carried out accurately. 

Chlorine bleach should not be introduced because it is comparatively ineffective for this purpose.   

Certain other types of soiling come into this category.  For example, white coats, aprons or overalls worn by engineers may be-

come heavily impregnated with grease.   

The origin of the marks will be obvious in such instances and if dry cleaning is not possible, reliance must be placed on the de-

tergent power of the washing process and not on the use of bleach. 

3.      GENERAL GREY DISCOLOURATION  

A general grey discolouration is relatively uncommon nowadays probably because of the use of soft water and CMC in deter-

gents, however, it may arise in the following ways: 

3.1. Hard water*  

The general remedies have already been mentioned.  A general grey colour may also be caused in a soap process if there is no 

lather on the first rinse.  This may be due to insufficient soap in the last wash, but a more common cause is due to alkaline de-

posits where there is a slight hardness in the water supply.  If the hardness cannot be avoided, a partial remedy is to add a seques-

tering agent to the hot wash or first rinse. 

3.2  Wash liquors overloaded with dirt*  

There is a limit to the amount of dirt which can be held in suspension by a wash liquor.  Failure of suspending power in early 

washes often leads to scum or black specks in the load, which will be mentioned later.  Failure in the last wash however, leads to 

a general greyness and since the cause is too much dirt in the liquor, the remedy is to introduce an extra wash into the process, or 

reduce the loading if the machine is overloaded. 

3.3  Inadequate soap quantities * 

If the suspending power falls during a wash, dirt will be re-deposited as the lather fails, and it is perhaps preferable to run this 

wash to drain and start again rather than to add more detergent in an effort to restore the cleansing power of the liquor. It should 

be realised that the suspending power falls in the load before the lather fails and that if detergent is added after the lather fails a 

further period of two or three minutes will elapse before the concentration of detergent can build up in the load.   

The failure of a lather with a very occasional load that is exceptionally dirty, hardly calls for a revision of the washing process 

but if lathers fail more frequently the detergent quantity used at the beginning of the wash concerned should be increased 

3.4   Poor suspending power in synthetic detergent processes  

Synthetic detergents have poorer suspending power than soap as a rule.  The use of sodium metasilicate, which has marked sus-

pending power, in place of sodium carbonate as alkali gives some improvement but the addition of CMC gives a more positive 

assurance of good suspending power. 

3.5. Overloading of the machine  

Whilst a limited degree of overloading can be tolerated with very lightly soiled work it is likely in other instances to result in 

wash liquors which are overloaded with dirt. 

3.6      Washes too long 

During the first period of a wash, the liquor is clean and the chief action is the removal of dirt.  Later, when nearly all the dirt is 

in the liquor, re-deposition becomes possible and if washes are unduly prolonged it will probably occur unless the suspending 

power is unusually good or the liquor is only lightly loaded with dirt.  Attempts to cleanse very heavily soiled work by means of 

long washes usually lead to poor colour.  A series of short washes gives better cleansing and less risk of re-deposition than a 

small number of long washes. 

4.     SCUM   

Scum, or black specks, in a load is caused by a special type of re-depositing. This dirt instead of becoming spread over the load 

collects together in small lumps.  Soiling matter usually contains a good deal of fat and during a wash this is emulsified but if the 

wash liquor becomes overloaded, the emulsion 'cracks' and the tiny globules of fat aggregate into large ones with solid dirt.   

The specks are not usually visible until the end of the last wash but the trouble probably begins in the first wash and changes at 

that stage are likely to be more effective than changes in the later washes, Like other forms of re-deposition, the basic cause is 

the presence of more dirt in the wash than can be suspended by the detergents.  

If the detergent quantities are no more than the bare minimum, an increase in the first wash quantity may bring about a marked 

improvement but it is often necessary to take steps to reduce the quantity of dirt in the liquor.  Under loading is one way but it is 

also possible to reduce the temperature or to use less alkali or a milder alkali in the first wash.  If the effectiveness of the first 

wash is considerably reduced, it may be necessary to introduce an extra wash into the process. 

The presence of greasy lime soap in the wash liquor encourages the formation of scum, so soft water is very desirable.  When 

water of slight hardness is used, extra detergent may be effective, or sequestering agents may be added.  Unless the hardness is 

very low, however, it may prove cheaper and more satisfactory to soften the water. Scumming is also encouraged by the pres-

ence of other greasy soilings, and it occurs perhaps more readily with the loads of pillowcases and kitchen rubbers. 

Loads which contain scum are difficult to clear.  Much of the scum can be removed by giving a long cool wash at a high dip with 

enough soap to lather copiously.  Pillowcases may have to be turned inside out by hand before this wash if most of the scum is 

inside.  
Continued on  page 4 
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Sometimes the black specks become so rubbed in to the fabrics during the original washing process that the final effect is a 

series of grey streaks. Re-washing has some effect but in bad cases removal may involve individual treatment of the streaks 

with spirit soap before re-washing.  
 5.         Unpleasant Smell  

Unpleasant smell on finished work is caused primarily by bad or incomplete rinsing, but may sometimes be due to dirt left in 

the work owing to inadequate washing.   

If soap residues (lime soap, acid soap, fatty acid or soap itself) are left in the work these may, in the processes of finishing or 

in storage become rancid and produce an objectionable smell.  The proper step to take is to completely overhaul the washing 

and rinsing processes, paying attention to the elimination of hard water. 

6.         Roping 

Roping of work in the machine may lead to several washing faults among them being incomplete cleansing of the work and 

the production of gall marks.  Two other effects accentuated by roping are the formation of white lines on coloured work and 

the development of lines of wear. These are the results of localised wear on fabrics which have remained in a folded state in 

the washing machine, possibly through a tendency imparted to them in a manufacturer's process where they may have been 

handled in rope form. 

All these effects may be greatly minimised by preventing roping of the work usually caused by unequal rotation of the ma-

chine in the two directions, or overloading of the machine beyond its design capacity. 


