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Low temperature processes





Bleaching in Textile industry

• Bleaching is applied to remove pigments and natural dyes that are in 
the fibres and give a sort of coloration. When the material has to be 
dyed in dark colours it can be directly dyed without need of 
bleaching (BAT for the Textiles Industry, July 2003). 

• Bleaching can be carried out as a single treatment or in combination 
with other treatments (e.g. bleaching/scouring or 
bleaching/scouring/desizing can be carried out as single 
operations).



Bleaching in Textile industry-2

• Operating temperatures can vary over a wide range from ambient to 
high temperature. Nonetheless, a good bleaching action occurs 
when operating at around 60 – 90 ºC.

• There is a strong correlation between water and energy use in textile 
bleaching, since a high proportion of the energy is used for heating 
wash water. Thus by reducing the water consumption of a bleach 
range significant savings in energy can also be realized.



Washing in Textile industry-3

• Washing is used to remove impurities from the surface of fibres,
yarns and fabrics. 

• Washing is a finishing process applied to fibres, yarns and fabrics. 
Dry cleaning is especially used for delicate fibres (BAT for the
Textiles Industry, July 2003). 

• Washing and rinsing are two of the most common operations in the
textile industry. Optimisation of washing efficiency can conserve 
significant amounts of water and energy. 



Washing in Textile industry -4

• Washing is normally carried out in hot water (40-100°C) in the 
presence of wetting agent and detergent. The detergent emulsifies 
the mineral oils and disperses the undissolved pigments. Mixtures of 
anionic and non-ionic surfactants are commonly used. 

• Washing always involves a final rinsing step to remove the 
emulsified impurities. 

• Fabric washing can be carried out in rope form or open-width, and 
both in discontinuous or in continuous mode. The most commonly 
used technique is continuous mode in open-width. 





Cleaning-1

• Cleaning is a unit operation which includes different typical 
processes, such as cleaning of production halls and equipment, 
washing products or cleaning of bottles and cases. In all cases, the 
objective is to remove undesirable materials and substances from
products or other surfaces involved in the production process. 

• Cleaning is a process which is carried out in a wide range of 
industries, including chemicals, foodstuffs, minerals, paper, textiles 
and many others. 



Cleaning-2
• Water heated up to 90°C (maximally) can be used, depending on 

the cleaning application. The cleaning can be performed either 
manually or by automated systems. The cleaning process often 
requires detergents to achieve the removal of the unwanted 
substances



Heating pocesses

• This category of unit operations includes heating processes that are 
not complicated in terms of equipment and are based on a simple 
heat transfer principle. The objective in all cases is to increase the 
energy content of the stream so that it can be further processed. 

• Other process heating is applied to several industry sectors 
according to the specifications of each industry. 



Heating pocesses-2

• Heat transfer in these cases can be accomplished either by direct or 
indirect heating. Water or steam can be used as an auxiliary feed for 
the process. 



Heating pocesses-3
• Water can be used as an auxiliary feed for the process. In the case 

of boiler feed-water preheating, heat transfer is accomplished by 
using heat exchangers



Surface treatment-1

• The objective of surface treatment processes is to modify the 
properties of the substrate in such a way so that desirable 
characteristics can appear, for example resistance against 
corrosion. 

• This unit operation is mainly applied in the surface treatment of 
metals and plastics



Surface treatment-2



Painting-1

• By the term painting processes used for the application of colour to 
a substrate are included, such as dyeing and printing in the textile 
industry and electropainting, lacquering, colour anodizing and metal 
colouring in the surface treatment of metals and plastics. 

• Painting is mainly applied in the textile industry and in the surface 
treatment of metals and plastics. 



Painting-2



Bleaching -1

• The objective of bleaching is to remove pigments, metals, e.g. nickel 
or iron from other oil refinery processes; residual soaps and 
phospholipids from the oil or fat.

• Bleaching is a process which is carried out in different industries, 
such as foodstuffs and textiles. 



Bleaching -2



Extraction-1

• The objective of extraction is to remove one constituent from a solid 
or liquid by means of a liquid solvent. These techniques fall into two 
categories: the first is used to dissolve soluble matter from its 
mixture with an insoluble solid and it’s called leaching or solid 
extraction and the second is used to separate two miscible liquids by 
the use of a solvent that preferentially dissolves one of them and it’s 
called liquid extraction. 

• Extraction is widely used in food and chemical industries. 



Extraction-2



Melting-1

• The objective of melting is to obtain a phase change from solid to 
liquid, in order to prepare the material for further processing (e.g. for 
fats, processed cheese) or to recover the melted fraction. 

• Melting is a process which is carried out in different industries, such 
as foodstuffs and machineries. 



Melting-2



• The objective of melting is to obtain a phase change from solid to 
liquid, in order to prepare the material for further processing (e.g. for 
fats, processed cheese) or to recover the melted fraction. 

• Melting is a process which is carried out in different industries, such 
as foodstuffs and machineries. 

Melting-1



Melting-2



Cooking-1

• Cooking is a food-oriented unit operation. Cooking and boiling are 
heat processing techniques applied to foodstuffs to alter the texture, 
colour and moisture content of the food, or to facilitate other later 
processes. 

• Cooking is mainly applied in the food industry. 



Cooking-2



Pasteurization-1

• Pasteurisation is a controlled heating process used to eliminate any 
dangerous pathogens that may be present in milk, fruit-based 
drinks, some meat products, and other foods which are commonly 
subjected to this treatment.

• In heat treatment processes, various time/temperature combinations 
can be applied, depending on the product properties and shelf-life 
requirements. Pasteurisation temperatures commonly range from 62
to 90°C, and pasteurisation times vary from seconds to minutes. 



Pasteuriztion-2

• Both pasteurisation and blanching are based on the use of the 
minimum heat requirement needed to deactivate specific micro-
organisms or enzymes, thus minimising any quality changes in the
foods. In pasteurisation, generally a heating temperature below 100 
°C is applied. 



Pasteuriztion-3

• Batch wise pasteurization: 62 – 65°C, up to 30min 

• High temperature short time (HTST) pasteurisation:
72 – 75°C, 15 - 240sec 

• High heat short time pasteurisation (HHST): 85 – 90oC, 1 - 25sec 

• Batch wise pasteurisation is carried out in agitated vessels. The batch 
method uses a vat pasteurizer which consists of a jacketed vat 
surrounded by either circulating water, steam or heating coils of water or 
steam



Sterilization -1

• Sterilization is a food-oriented unit operation. Sterilization is a 
controlled heating process used to completely eliminate all living 
micro-organisms, including thermoresistant spores in food. UHT 
(Ultra-High Temperature) sterilization has a heat treatment of over 
100°C during very short times; it is especially applicable to low 
viscous liquid food products (BAT in the Food, Drink and Milk 
Industries, June 2005). 

• Sterilization is mainly applied in the food industry. 



Sterilization-2



Blanching-1

• Blanching is a food-oriented unit operation. Blanching operations 
are designed to expose the entire product to high temperatures for a 
short period of time, by using steam heating indirectly for fruit juices 
and directly for vegetables. The primary function of this operation is 
to inactivate or retard bacterial and enzyme action, which could
otherwise cause rapid degeneration of quality. 

• Blanching is mainly applied in the food industry, in the fruit and 
vegetable production. 



Blanching-2



Evaporation, distilation-1

• The objective of evaporation is to concentrate a solution consisting 
of a non-volatile solute and a volatile solvent. In the overwhelming 
majority of evaporations the solvent is water.The objective of 
distillation is to separate a liquid mixture into fractions of different 
boiling points by application of heat. Compounds in the liquid 
mixture are separated according to their volatility. Evaporation
differs from drying on that the residue is a liquid- sometimes a highly 
viscous one- rather than a solid; it differs from distillation in that the 
vapour usually is a single component and even when the vapour is a 
mixture, no attempt is made in the evaporation step to separate the 
vapour into fractions 



Evaporation, distilation-2

• Industrial evaporation and distillation are energy intensive processes 
which are carried out in a wide range of industries, including 
chemicals, foodstuffs, minerals, paper, textiles and many others. 



Evaporation, distilation-3



Drying-1

• Drying is defined as the application of heat under controlled 
conditions, to remove the water present in foods by evaporation to 
yield solid products. It differs from evaporation, which yields 
concentrated liquid products. The main purpose of drying is to 
extend the shelf-life of foods by reducing their in-water activity. 



• Typical applications for drying techniques include dairy products 
(milk, whey, creamers), coffee, coffee surrogates, tea, flavours, 
powdered drinks, processed cereal-based foods, potatoes, starch 
derivatives, sugar beet pulp, fruits, vegetables and spices. The
water removal from the wet germinated grain is applied in the 
production of malt, a process which is called kilning. For the malting 
process, the drying step is essential and is required to create the 
desired colour and flavour

Drying-2



• Water heated up to 90°C (maximally) can be used, depending on 
the cleaning application. The cleaning can be performed either 
manually or by automated systems. The cleaning process often 
requires detergents to achieve the removal of the unwanted 
substances.

Drying-3



• Depending on the cleaning process, different methods can be used
to achieve energy savings. Typically, the re-use of waste water 
streams of either the cleaning process or the entire production line is 
an effective way to reduce the energy consumption. Primary dry 
cleaning can also be used to roughly remove the unwanted 
materials. Additionally, automated cleaning systems (CIP) with 
precision in water and detergent quantities can be used for energy 
savings. 

Drying-4


