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Sugarcane is one of the major cash crops of the State of Bihar. The economy especially of 
North Bihar area depends mainly on cultivation of sugarcane and production of sugar. The 
production process of sugar generates a lot of wastes which is mainly organic in nature. 
Utmost care is required for their proper treatment and disposal so as to ensure that no 
damage to our environment and human health occurs during the process. I am very happy 
that ENVIS Bihar is publishing the third issue of its newsletter covering the details of sugar and 
its production. I am sure that this newsletter will be helpful to all stake holders and will help us 

in moving towards a cleaner environment.
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Not long back we, the people of Bihar were the leader in producing sugar. Not far away we will be leader 
again. State produces about 130 lakh MT sugarcane having put about 2.30 lakh ha of land under sugar 
cultivation. With climate suitable for the crop and the state govt. supporting the industry, we plan to increase 
its production many fold. It is in this situation, that we thought it proper to put informations regarding sugar 
before the people. Hope this will be beneficial to the people at large.
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Products of Sugarcane and Their Comparative Analysis

Outlook

Sugar Chemistry

Sugarcane has been known from the earliest times. It is cultivated in large spread area, an important 
commercial cash crop and major contributor to the rural economy in the state of Bihar. Sugar, Gur and 
Khandsari are the common products of sugarcane. It is the primary raw material for the production of sugar 
and also supports two important cottage industries; viz. Gur and Khandsari industries. It is said that the first 
vaccum pan process sugar plant was set up in India at Marhaowrah in Saran district of Bihar.

Sugar is a simple carbohydrate, which is one of the common content of our daily meal. Although it is vital for 
everyone's life; most of us have heard that we need to eat less sugar. However, despite the numerous warning 
of ill effects of sugar, today the majority of the population is still consuming sugar daily in some form or other. 
Therefore, we need to have proper knowledge about sugar for our health's sake. It has been tried to 
disseminate information about some common products of sugarcane and their comparative analysis through 
this newsletter.  

Sugars are white crystalline carbohydrates that are soluble in water and generally have a sweet taste. 
Naturally-occurring combinations of the elements - carbon (C), hydrogen (H) and oxygen (O) are termed as 
carbohydrates (hydrates of carbon. Carbohydrate = Carbon + Water). It is an organic compound that is 
composed of atoms of carbon, hydrogen and oxygen in a ratio of 1 carbon atom, 2 hydrogen atoms and 1 
oxygen atom. Carbohydrates have the general molecular formula C (H O)  and are classified into two major n 2 n

types, simple and complex carbohydrates. Simple carbohydrates are made up of single, basic sugar unit, also 
called single sugars. They are soluble in water and are easy to digest. They can be found in food substances 
such as milk, honey, fruits etc. Complex carbohydrates are not soluble in water because of their complex & 
long molecular size. Such important carbohydrates are Starch and Cellulose. Carbohydrates are further 
classified as monosaccharides and disaccharides.

Monosaccharides are often called single or simple sugars and are the simplest of all carbohydrates. They are 
the building blocks of all higher carbohydrates. Monosaccharides are aldehydes or ketones and generally 
have two or more hydroxyl groups. They are the important fuel molecules needed by our body and cannot be 
hydrolyzed to smaller carbohydrates. All the monosaccharides have a general molecular formula (CH O)n.2

Disaccharides consist of two sugar units linked by covalent bonds. The covalent bond that holds the two 
sugars together is known as glycosidic linkage. It is formed by a condensation reaction that takes place 
between the two sugars, resulting in the loss of a hydrogen atom from one monosaccharide and a hydroxyl 
group from the other. Disaccharides are broken down into smaller monosaccharides, in the small intestine 
during the process of digestion.

The monosaccharides are just a single carbon ring (in the natural aqueous environment of an 
organism). The monosaccharides include glucose, fructose, and galactose. Disaccharides include maltose 
(glucose + glucose), lactose (glucose + galactose), sucrose (glucose + fructose), and more. Both 
monosaccharides and disaccharides are soluble in water.

Sugar is found in a abundance in many plants in dissolve form. It may be considered as one of the most 
universal constituents of plants but only few of them contain it in such a degree as to allow of its profitable 

Monosaccharides

Disaccharides

Occurrence of Sugar in Nature: 
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extraction. Such plants are sugar cane and sugar beet. Sugar is extracted on commercial scale from two 
different raw materials i.e. sugarcane and sugar beet. Sugarcane is grown in semi-tropical regions accounts for 
around 55% of world sugar production and beet is grown in temperate climates and accounts for the balance 
45% of world sugar production. India's position in world sugar production fluctuates between being the 
second and third largest producer and mainly from sugarcane.

 This is the most widely known form of sugar. It is a white crystalline granule with a noticeable 
sweet taste. Some common names are cane sugar, beet sugar or maple sugar depending where it was sourced 
from. Sucrose is the result of one molecule of glucose and one of fructose combined to form sugar with twelve 
carbon atoms. 

 Glucose is a simple sugar which is manufactured in the human body from the carbohydrates in the 
foods we eat. Glucose is the main source of energy used in our bodies. After digestion, glucose is formed and 
cotrolled by the hormone insulin. This is the process which affects the condition diabetes. All cells in our body 
burn glucose for their source of energy. This is also called dextrose.

 Fructose, also known as fruit sugar, is primarily found in fruits, corn or honey. It is commonly 

stated also, fructose is derived from the natural sugars of many fruits and vegetables. It is the sweetest of 

sugars. It breaks down more slowly in the system than regular sucrose (table sugar) because it does not need 

insulin. It is digested by an enzyme in the bowel instead. Fructose has the same appearance as table sugar but 

does have almost double the sweetening power. It is often suggested by many doctor's and dietitians for use 

by diabetics because of its low glycemic number. Fructose's chemical name is levulose.

 Lactose is a naturally occurring milk sugar which is found in dairy products.  

  Galactose is not normally found in nature, but is mostly hydrolyzed from the disaccharide 

lactose, which is found in milk. The lactose disaccharide from milk is a major energy source for almost all 

animals, including human. It is not very water-soluble and less sweet than glucose.Galactose has uniquely 

different properties compared to other sugars. These properties make it easier to lose and maintain weight.

Three most important monosaccharides are glucose, a simple sugar (made by plants) and fructose (the sugar 
in fruit). Three most important disaccharides are sucrose or table sugar (a combination of glucose and 
fructose); lactose or milk sugar (a combination of glucose and galactose) and a combination of two glucose 
sugars. The simplest sugar of all is glucose. It enters in blood stream directly without the need to be digested. 
The combination of glucose and fructose forms sucrose, a disaccharide, which is a more complex sugar that 
must be digested before it can be used to produce energy. Because it's a more complex carbohydrate, the 
glucose/fructose combination will help to keep a smooth constant supply of energy to human muscles, 
making it ideal for moderate to long runs. 

Three common sugars (Glucose, Galactose & Fructose) have the same molecular formula: C H O . Because of 6 12 6

their six carbon atoms, each is a hexose. The arrangement of atoms differs in each case and they have 

different structural formula. 

Forms of Sugar and Their Comparative Analysis:

SUCROSE:

GLUCOSE:

FRUCTOSE:

LACTOSE (MILK SUGAR):
GALACTOSE:
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This slight structural difference makes a big difference in the biochemical properties, organoleptic properties 
(e.g., taste), and in physical properties.
Two monosaccharides can be linked together to form “double” sugar or disaccharides. Three common 
disaccharides are sucrose, lactose and maltose and molecular formula of each of these disaccharides is 
C H O  = 2C H O  – H O.12 22 11 6 12 6 2

 Sugar in dissolved form 

is recommended for many areas of application in the food industry. There are several types of liquid sugar. 

Liquid sugar (sucrose) is white granulated sugar that has been dissolved in water before it is used. Liquid sugar 

is ideal for products whose recipes first require sugar to be dissolved. The most common types of liquid sugar 

consist of 65 or 67% sucrose dissolved in water. The beverage industry mainly uses liquid sugars and also used 

by other food products industry. Invert sugar is produced by the hydrolysis (by the action of microorganisms, 

acids, or invertase) of sucrose. Sucrose can split into its two component sugars (glucose and fructose). This 

process is called inversion, and the product is called invert sugar. The types of invert sugar are divided into 

partially – inverted consisting of glucose, fructose and sucrose, and fully – inverted which only contain glucose 

and fructose in equal proportions. Inverted sugars are six carbon sugars, glucose and fructose. They have the 

same number of carbon, oxygen and hydrogen atoms, but they differ slightly in how these atoms are 

assembled. They are also called “reducing sugars” referring to their chemical reactivity. Reducing sugars are 

mixtures of uneven proportions of glucose and fructose.

Commercial invert sugar is a liquid product that contains equal amounts of glucose and fructose. Because 

fructose is sweeter than either glucose or sucrose, invert sugar is sweeter than white sugar and have wide 

applications in the food, ice cream, confectionery and pharmaceutical industries.

Sucralose is a chemical transition of regular sugar by adding three atoms of chlorine for three 

hydroxyl groups on sugar molecule which results in a sweetener that is 600 time sweeter than regular sugar. 

Chlorine is present naturally in many of the foods and beverages that we eat and drink every day and it is 

considered safe as an additive as many of the foods we ingest everyday. Sucralose has a structure like sugar 

and a sugar-like taste but it is not natural and is derived from sugar( or sucrose). Sucralose can be used in 

cooking and baking with no loss of sweetening power, will not further tooth dacay nor raise blood sugar or 

insulin levels. It is marketed with different brand names as sugar free. 

 Palm sugar (or coconut palm sugar) is a product from the flowers of coconut tree. These 

flowers are collected, harvested and air-dried to a golden crystalline form. Advantages of palm sugar- it is high 

in vitamins and minerals plus phytonutrients such as iron, zinc, potassium and the B vitamin series of B ,B ,B  1 2 3

and B It cooks, bakes and melts like real sugar. The main disadvantage of palm sugar; because of its method of 6.

harvest (all hand labor) and its limited supply, all of these become a very expensive. 

 Refined sugar or table sugar is made up of a molecule of the glucose, 

bonded to a molecule of the fructose and also commonly known as sucrose and is a disaccharide. It is ordinary 
table sugar refined from sugar cane or sugar beets and a 50-50% mixture of the two(glucose & fructose).
There is a difference between naturally occurring sucrose in plants and the sucrose found in granulated 
sugar/refined sugar. After refining, all of the salts, fibers, proteins, vitamins and minerals have been removed 
and they have no nutritional value. The only thing left is a starch compound which can not be fully 
metabolized by the human body.The molecular formula for sucrose is C H O . Sucrose is produced as glucose 12 22 11

and fructose are joined together by a condensation reaction. In the process a water molecule is eliminated as 
shown in the following equation:

LIQUID SUGAR/INVERT SUGAR / INVERT SUGAR SYRUP OR INVERT SYRUP:

SUCRALOSE:

PALM SUGAR:

REFINED SUGAR OR TABLE SUGAR:
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C H O  + C H O = C H O  + H O.                Glucose   +  Fructose =  Sucrose  +  Water6 12 6 6 12 6 12 22 11 2

The structural formula of sucrose:

The different forms of sugar and other sweetening agents available in the market are:

Relative Sweetness of Some Sugars 

Sugarcane products are:

v  This is sugar as we know it. The quality of sugar depends upon the size and 
whiteness of the crystals. Generally, fine white crystal sugar has been manufactured only since the 
beginning and this is the sugar we now use in our domestic purposes. White crystalline sugar is 99.5% pure 
sucrose and its only contribution to the diet is energy (furnishes 4 calories per gram) to the human body. 
The smaller crystal sugars are easy to adulterate particularly the powder size. The bigger crystal sugars are 
purer although they take longer to dissolve. It is better to buy large crystal sugars.

v  This is made by compressing small-grained sugar crystals mechanically into cubes. Since this 
process is expensive the cube sugar is also costly. The cubes are hard enough to retain shape in packing and 
transport but porous enough to disintegrate when added to a liquid.

v  This is made by grinding crystal sugar into fine powder; usually about 5% 
of starch powder added to prevent it from forming lumps. This is generally called for in baking and icing 
recipes.

v  This is just sucrose which is broken down to glucose and fructose either by acid treatment 
or by enzyme action. It is as sweet as sugar (sucrose) itself, and being a liquid; it is easier to dissolve in 
making soft drinks and in canning or baking.

v  This is available in two forms – the solid glucose as powder and the liquid glucose which contains 
15% water and is given by mouth for the treatment of dehydration. The solid glucose is sold as Glucon - D or 
Glucon - C in the market. These are recommended or prescribed as instant sources of energy for human 
body.

v  This is not manufactured by man but by bees; it is however produced and marketed industrially 
today by farms that have artificial hives to lure in the bees. It is a natural sweetener and considered a 
refined sugar because 96% of dry matter are simple sugar: fructose, glucose and sucrose. Indian honey 
contains approximately 20% water and 80% carbohydrates (a mixture of sucrose, glucose and fructose). It 
does have small amounts of vitamin-C and B-complex vitamins, but this is too small to make any vital 
contribution to our diets. Honey has the highest calories content of all sugars with 65 calories/tablespoon, 
compared to the 48 calories/tablespoon found in table sugar. It is not much better than white sugar. Honey 
production in Bihar is highest in the country and estimated as 35,000 MT/Year.

Fructose – 174, Invert Sugar – 126, Sucrose – 100, Glucose – 74, Glactose -32

Sucrose: 10 – 12% 

Filter Cake:        3 – 4%

Bagasse:            25 – 32%

Molasses:          3.5 – 4.5%

Sugar is produced after processing the sucrose in large mill, which has been dealt in the next chapter. Gur & Khandsari are 
also produced from sugarcane.

White Crystalline Sugar:

Cube Sugar:

Icing Sugar or Castor Sugar:

Liquid Sugar:

Glucose:

Honey:

sucrose

CH OH2

HOCH2

CH OH2

H

HO
OH H

OHH

O

OH H

OHH

OH OH
H
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Gur
Gur (also known as Jaggery in India, Burma & African countries) is a sugarcane product which is used as a natural 

sweetener instead of sugar, mostly in rural area. The sugarcane is the main raw material of Gur unit and is easily 

available in the state. This traditional sweetener is the natural mixture of sugar and molasses. It is a concentrated 

product of cane juice without separation of molasses and crystallization or unrefined non-centrifugal sugar and 

can vary from golden brown to dark brown in color. Gur is high calorie sweetener and as it contains minerals, 

protein, glucose and fructose, it is known to be healthier in comparison to white sugar. In general, it contains up to 

50% sucrose, up to 20% inverted sugars with some other insoluble matter such as ash, proteins and bagasse fibers. 

It also contains vitamins and minerals (calcium, iron and copper). A good quality Gur contains more than 70% 

sucrose, minerals(iron, calcium, magnesium and phosphorous) and less moisture. Gur is directly consumed by 

human and has great nutritive and medicinal value. It is an energy food, purify the blood, regulate liver function 

and keep the body healthy. It has also been prescribed in various diseases like jaundice, breathlessness and kidney 

problems. Gur is also used as cattle feed, in distillery, medicine manufacturing unit and ayurvedic medicines. 

The Gur manufacturing unit is a labor-based at the farmer's individual. First of all, the cleaned sugarcane is crushed 

in a cane crusher mostly driven by a diesel engine to extract cane juice. The sugarcane juice is an opaque liquid and 

varies in color from gray dark green to light yellow depending upon the color of cane. In addition to various 

nutritional constituents, it also contain mud, wax and several other soluble and insoluble impurities. To maintain 

proper quality in gur, all these impurities should be removed. Gur manufacturing process consists of the unit 

operation – juice extraction, juice clarification, juice concentration by boiling, cooling of concentrated juice 

followed by molding for 'chakki' (round shaped) gur. It is also manufactured from Kolhu units, which is of very small 

size and used for crushing of home grown sugarcane by individuals. Generally 10-quintal sugar cane produces one 

quintal of Gur.

Earlier, gur was made by concentration of sugarcane juice without the use of any chemicals as purifying 

agent to remove impurities. These days, during boiling stage, juice is clarified by using lime (calcium hydroxide). 

Calcium acts as complexing agent and form scum, which is time to time removed during boiling. Lime addition 

simultaneously increases the normal pH of juice to 6.4. Addition of lime also improves the consistency of gur by 

increased crystallization of sucrose, but at the same time it darkens the color if added in excess. Another cleaning 

and purifying chemicals used in production process are sodium carbonate, sodium bi-carbonate (or cooking soda) 

etc. To manufacture gur of attractive quality, sodium hydrosulphate (hydrose) are also used and excess use of this 

chemical increases the sulphur content in gur and makes it unhealthy and unfit for long-period storage. Hydrose 

being a bleaching agent has a decolorisation effect. Addition of super – phosphate, phosphoric acid, chemiflocks 

and alum are also used as clarificants at some places. 

Khandsari (or Khandsari Sugar) is semi-white centrifugal sugar or it is a kind of raw cane sugar manufactured in 

India since ancient times. It is a finely granulated, crystallised sugar that contains 94 – 98% sucrose. 

The process of khandsari making is as under:

Crushing of Cane "Juice Filter"Boilers"Crystallisers"Centrifugal Machine Khandsari + Molasses.

The by-products are bagasse and pressmud. There has been an increasing trend in the production of sugar and a 

declining trend in the production of gur including khandsari over a period of years.

     The waste of sugar cane called Bagas is used as a fuel for boiling of sugarcane and no supplementary fuel is used. 

They (Gur and Khandsari) are mostly running on cottage scale and products are consumed by the rural population 

because of very common sweetening agent in the rural area.  Bihar and U.P. are major producer of gur in this 

region and a part of the domestic demand in Bihar is met by U.P. producers.

The Production Process

Khandsari

"
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Sl No Information India Bihar 

1 Production of Sugar  (2010-11) 242 lac Ton  4.5 lac Ton  

2 Consumption of Sugar  230 lac Ton/yr  14.5 lac Ton/yr  

3 Area under Sugarcane (2010-11) 4.94 Million Hectares 3.12 Lac Hectare 

4 Production of Sugarcane (2010-11) 339.17 Million Tonnes 150 Lac MT (Est.) 
5 Productivity of Sugarcane  

70 MT/Hec.(National Average) 71
.
70 MT/Hec. (Est.)

 

6 Sugar Recovery Rate 10.2%(National Average) 9.2% 

 

STATISTICS OF SUGAR

Source: http://sugarcane.bih.nic.in
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Sugar cane, Sugar and the Environment in Bihar

Overview

Sugar Manufacturing Processes in the Mill

Pollutants Generated in Sugar Mills 

Sugar industry is an agro-based industry and plays an important role in the economy of Bihar by way of farming. 
Sugar is extracted from sugarcane as raw material and at present, sugarcane is being cultivated in several districts 
of the state. It is a kharif crop. Sugar industries in the state are situated in rural area. It is seasonal in nature and 
operates in winter months; November to March in a year. The sugarcane crushing season lasts on an average of 
100 – 150 days per annum depending on the weather and availability of sugarcane. Large volume of effluents and 
wastes are produced during manufacturing of sugar and effluents contain a high pollution load. Sugar Industries 
are classified under seventeen categories of polluting industries as per the Govt. of India (Ministry of Environment 
and Forests) notification. Under these circumstances an attempt has been made through this newsletter to help 
the cane growers, sugar manufacturers and other stack holders of the area to understand the environmental 
aspects.

In North Bihar the area situated in the sub-tropical Indo-gangetic plain is known to be as white-sugar belt in India. 
The soil of the area varies from lightly sandy loam to medium silty loam. Sugar-cane is grown as an annual crop in 
North Bihar and average yield is now equal to the national average. Various cane varieties are cultivated in the 
state. One of the outstanding features of sugar cane is, among others agri-products, its extraordinary capacity for 
growth or high productivity rate. The high productivity rate is the result of a high photosynthetic efficiency 
compared to other commercial crops, which means an increased utilization of solar energy and atmospheric 
carbon dioxide. Further cane agriculture can be practiced with a minimum consumption of chemical fertilizers & 
pesticides and highly compatible with the environment and soil conservation.
Composition of Sugarcane: The vegetative structure of sugar-cane contains clean stalks- 60% and tops + leaves 
nearly 40% of the total weight which is known as agriculture wastes. Sugarcane contains 70% water, 14% fiber, 
about 10 to 12% sucrose and soluble impurities. 

Cane is not only a plant that grows at a faster rate than other commercial crops; the structure and chemical 
composition of sugarcane makes it valuable through industrial processing. For year, sugar has been the principal 
and virtually only commercial product obtained from sugacane.
On the basis of cane crushing capacity, sugar industries are classified as under:
Small -  cane crushing capacity < 2500 ton of cane crushed per day(TCD);
Medium -  cane crushing capacity: 2500 to 5000 TCD; and
Large -        cane crushing capacity > 5000 TCD.

Sugarcane is brought to the factory, weighed and sent to the milling plant. Cane juice is extracted in the milling 
plant and then heated and treated by double sulphitation process in most of the factories in the state. In this 

0double sulphitation process, juice is heated to 75 C and treated with lime and sulphur dioxide (SO ). The juice is 2

adjusted to neutral pH and boiled and ultimately it is crystallize & centrifuge to separate crystal sugar and mother 
liquor. This mother liquor is known as molasses and contains approximately 50% sugar. Molasses is the most 
important by-product of the sugar industry and used as raw material in fermentation industry; it can be used as 
cattle fodder also. To facilitate the use of the molasses, which is generated in relatively high volumes, sugar 
factories may be combined with distillation plants.   

Environmental issues in sugar mills primarily include the following:

Molasses is produced in the last operational steps of separating sugar from the mother liquor in centrifuge. It has 
been found that average production of molasses is 4.45% of the cane crushed. But there is fluctuation in this. 
Molasses has very high pollution characteristics.

Sugar-cane

Sugar Industry/Mill

Ø Molasses
Ø Wastewater
Ø Solid waste and by-products
Ø Emissions in air

Molasses
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Parameters Potential 

pH 3.5 - 4.1  

Color Dark Brown 

Total Dissolved Solids(mg/l) 2,00,000 - 3,20,000  

BOD(mg/l) 4,00,000 - 4,40,000 

COD(mg/l) 8,00,000 - 9,50,000 

Chlorides(mg/l) 32,000 - 35,000 

Sulphates(mg/l) 14,000 - 16,000 

DO(mg/l) Nil 

 

Pollution Potential of Molasses

Wastewater
The wastewater is generally generated in a sugar mill from each section and finally disposed of in a combined form 
to the effluent treatment plant (ETP). Wastewater from the mill house is usually contaminated with oil and grease. 
The spillage of oil and grease on the floor of mill house from machinery and equipment is washed away during 
floor washing. The wastewater, which is generated from process house mainly results from floor and equipment 
washing and is highly contaminated with additives and other chemicals used at different processing stages. Boiler 
house mainly contribute to the air pollution and have little share in water pollution as wastewater of wet 
scrubbers. Sugar industry is a large water consumer and there is no stage in sugar production where water is not 
required. Water is also required in the sugar mills as cooling water for condensers, boiler feed water, for lime 
preparation, for dilution in evaporators, etc.  

Input Unit House Effluent Composition/Characteristics 

Sugar Cane Mill House Oil and grease,pH,TSS 

Sugar Juice Process House BOD,COD,pH,TSS  

Bagasse and Furnace 
oil 

Boiler House Waste water of wet scrubber (a )/blow down 
of boiler. 

sh particles
 

Overall Process/Activities Brown in color, burnt -sugar like odor, low pH(between 4.5 
to 6), high ash or solid residues, high % of dissolved 
organic and inorganic matter of which 50% may be 
present as reducing sugars ;contains Oil and grease, pH, 
BOD,COD,TSS  

 

Waste Water/Effluent Characteristics from Sugar Mill

Treatment Facilities: Wastewater produced in the sugar industry have high organic load and high suspended 
solids. Treatment of wastewater requires a process that combines mechanical, chemical and biological treatment 
measures. The wastewater generated from overall processes/activities of the mill is collectively brought to ETP by 
gravity flow. Wastewater passes through the screen chamber to remove the floating matter mechanically as 
primary treatment. Then, it is send to equalization tank where air blower is provided for supply of oxygen. The 
oxidation of organic matter is done with the help of micro-organisms. The wastewater then comes to the clarifier. 
The treated wastewater is then send to the sand filter-cum-drying bed. The principal element of the treatment 
process is based upon the recirculation of aerobic activated sludge technology with one or more aeration stages.

The amount of solid waste generated depends on the quality of the raw materials themselves and on the initial 
cleaning in the field. Generally the solid waste generated in sugar factory can be broadly categorized as Bagasse, 
Press mud and Boiler ash. Bagasse originates from mill house and constitutes the lignocelluloses(Fiber) portion of 
the cane. Its calorific value is nearly 2100 kcal/kg at 50% moisture and used as a fuel in boilers. Bagasse may be 
used in paper mill and card board manufacturing units as raw materials. Cane bagasse is a renewable source of 
fibrous raw material/energy which can replace wood/coal/liquid fuel etc. in many of its applications. Bagasse as an 
energy source capable of meeting the thermal and electrical demand of the industrial processes. Thus, cane sugar 

Solid waste and by-products
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industry creates its own fuel and generally they meet their power requirement from own source of generation.

Press mud originates from the settle sludge in the juice clarification process. It contains all non-sucrose impurities 
in the juice along with the CaCO  precipitate and sulphates. As the press mud contains nutrients like nitrogen, 3

phosphorous, potassium, etc., it is used mainly as organic manure and does not pose any problem of disposal. It 
has got huge fertilizer value. Pressmud is about 3.5 to 4.5% of total Cane crushed.

Nutrients Percentage 
Phosphorous as P2O5 0.6 - 3.5% 

Potassium as K2O3 0.3 - 1.80% 
Calcium as CaO 1 - 4% 

Magnesium as MgO 0.5 - 1.5% 
Available Nitrogen 1.15 - 3% 

  Wax

 

5 - 14%

 
 

Press Mud Characteristics

The boiler generates “solid waste” in the form of “boiler ash”. The bagasse which is used as fuel contains very little 
ash(2.5 to 3%). Boiler ash from the sugar mill is generally used for land filling and sometimes applied to agricultural 
lands in measured quantity. Boiler ash should not be allowed to accumulate and it must be removed as and when 
produced and should be transported to the designated place.

The sugar industry uses bagasse as fuel in the boilers, which generates significant amount of particulate matter, 
causing air pollution. With installation of multicyclones with wet scrubber the statutory norms of emissions may 
be achieved. 

Standards Prescribed under The Environment(Protection)Rules,1986

Emissions in air

Environmental Standards for Sugar Industry

For Water

1 Standard of effluent generation for sugar mill is 4,00 litre (0.4 m3) per ton of cane crushed;    

(Waste Water Generation Standards -Part-B) 

2 Standards stipulated for treated effluent are: BOD < 30 mg/l for disposal into inland surface water;                                                                              
  (Schedule I: Sl.No.4)                                     < 100 mg/l for disposal on land.                                                                                                                                                    
                                                           Suspended Solid < 30 mg/l for disposal into inland surface water;                                                                                      

                                                                  < 100 mg/l for disposal on land.  

For Air (Schedule I: Sl.No.59)  

BAGASSE-FIRED BOILERS EMISSIONS  CONCENTRATION IN mg/ Nm3  
(a) Step Grate Particulate Matter  250  
(b) Horse shoe/pulsating grate Particulate Matter  500 (12% CO2)  
(c) Spreader Stroker Particulate Matter  800 (12%CO2)  
 Note: In the case of horse shoe and spreader stroker boilers, if more than one boiler is ttached to a single stack, the 

Standard shall be fixed based on added capacity of all the boilers connected with the stack.

Charter on Corporate Responsibility for Environmental Protection (CREP) Recommendations:
Waste water Management

Ø Operation of ETP shall be started atleast one month before the starting of cane crushing to achieve desired 
MLSS so as to meet the prescribed standards from day one of the operation of mill;

Ø Reduce waste water generation to 100 litres per ton of cane crushed;
Ø Maintain zero discharge in inland surface water bodies; and 
Ø To provide 15 days storage capacity for treated effluent to take care of no demand for irrigation.

Emission Control 
3Ø The particulate matter emission should be less than 150 mg/Nm .ESP/Bag Filter/Multicyclones/High Efficiency 

Scrubber has to be installed to comply with the standard.
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Technical Guidelines for Environmental Management:

Ø Sugar mill should install flow meters at the inlet and outlet of each unit operation of the mill and process 
house to measure water consumption or wastewater generation. Installation of flow meters is useful to 
maintain water consumption and subsequent water discharge ratios;

Ø It is possible to reuse the treated effluent as floor wash water, makeup water in spray pond, cooling water, 
wet-scrubber etc. to maintain zero discharge;

Ø The cooling water and excess condensate water practically do not contribute any pollution load. It is 
therefore, suggested that these two stream should be segregated and may be reused for other purposes 
inside the plant or may be recycled. The process effluent, mill house washing and floor washings are the 
major sources of effluent required to be treated;

Ø The seeding of aeration-cum-oxidation tank before commencement of crushing is essential. About 5 – 10% 
(w/w) seed material is found to be satisfactory for biological treatment. If the domestic effluent is allowed 
to get mixed with industrial effluent, this would be most ideal condition to maintain the necessary seed. 
But in practice cow dug is generally used as seeding materials;

Ø The holding capacity of 24 – 48 hr is preferred for aeration tank with activated sludge process. The food to 
micro organisms (F/M) ratio of 0.05 is to be maintained. A part of sludge is to be re-circulated in order to 
maintain the required mixed liquor suspended solids (MLSS) concentration. The excess sludge from a 
secondary settling tank can be directly dried on sludge drying beds;

Ø Sugar industry is operated for 3 to 4 months and as such the effluent treatment plant (ETP) is also not 
operated for rest of the period, thus bacterial life does not survive. At the time of resuming crushing season 
ETP needs to be restarted which takes one to two months for its stabilization. During the period of 
stabilization effluent is not treated up to desired level, which cause water pollution. Therefore, sufficient 
biomass is made available in the aeration tank by starting the ETP one month before the starting cane 
crushing;

Ø Aeration process is very sensitive, depends on the influent BOD load and MLSS concentration in the 
system. Any variation in either of the parameters would change the F/M ratio and would seriously affect 
the efficiency of the process. In the wastewater from a sugar factory, the variation of BOD concentration is 
very wide and thus the process efficiency varies considerably. The preservation of microbial culture and 
maintenance of the desired concentration of MLSS are difficult task for a seasonal industry;

Ø Even though molasses is a valuable commodity, it is observed that molasses gets spoiled due to improper 
storage facilities. Still, industry follow the practice to store molasses in unlined pits locally called kutcha 
pits. During rainy season and also owing to groundwater table conditions, molasses gets diluted and 
becomes unsuitable for fermentation. This diluted molasses has a BOD varying between 50,000 and 
80,000 mg/l, when it is disposed off in water bodies thereby causing heavy pollution. Therefore, molasses 
should be either transported as raw material to the distillery units at frequent intervals or should be stored 
in steel tanks or properly lined pits;

Ø Standard of water consumption for sugar mill is 1,000 litre per ton of cane crushed;

Ø The spillage of molasses and lost or leaked sugar contents on the floors of the mill, which are washed away 
to be mixed with the effluents causing higher levels of BOD and COD. Therefore, in-house plant-control 
measures and good housekeeping practice shall minimize the level of water pollution.; 

Ø The mill should upgrade the pollution control systems as and when new technologies become available; 
and

Ø A fully equipped laboratory should be established with appropriate equipments and trained persons to 
monitor the performance of pollution control system.
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(TCD)

 

  

Water 

  
Consumption(KLD).

 
(Process/Cooling/

 
Domestic/Total)

 

Industrial e
Generation/Ari
sing(KLD) 
(% of water 
consumption)

ffl.

 

 
   

Pollution Control System

  
Status of 
Discharge

 
 
ETP

 
 

Emission

 
1

 

M/s Harinagar Sugar Mills Ltd.  
P.O.- W. Champaran Harinagar, Distt - 

 (Bihar), Pin-845103

 

 10000

 

2978

 

500

 (5.9%) 

 

ETP based on 

  activated sludge 
process.

 

Wet 
scrubber

 
 

Zero 
is being 

maintained

discharge 

   

 

3227

 2179

 8,384

 2

 

M/S New Swadeshi Sugar Mills

 Prop. The Oudh Sugar Mills Ltd. 
P.O.- Distt.- W. Champaran Narkatiaganj, 

 (Bihar)
 

Pin-845455
 

 7500

 

3052.88

        

1300

 (30%) 

 

ETP based on 
anerobic 
activated sludge 
process.

 

Wet 
scrubber

 

Zero 
system 

adopted

discharge

   
 

 

648.42

 626.85
 4,328.12
 3

 
M/S Jay Shree Sugar Mill

 Prop.-Jay Shree Tea & Industries Ltd. 
P.O -Majhaulia,

 
 

Dist- W. Champaran Pin-845454
 

 5000
 

529
         

480
 (20.9%)

 

ETP based on 
 activated sludge 

process.
 

Wet 
scrubber

 
    

 

1586
 173

 2,288
 4

 
M/s Tirupati Sugars Ltd.

 Village-Nariapur-Bagaha, 
Dist - 845105W.Champaran, Pin- 

 

 2500
 

337.63
         

550
 

 
(31.43%)

 

ETP based on 
anerobic 
activated sludge 
process.

 

Wet 
scrubber

 

 

1203.09
 

209.25
 

1,749.97
 

5  M/s HPCL Biofuels Ltd.
(Integrated 
Cogeneration Plant), At & P.O - Sugauli,

Sugar, Ethanol & 

 Dist- E.Champaran-845456  

 
3500  

2996        359 
(10%) 

 

After treatment 
in ETP, effluent 
is dried in multi-
effect 
evaporator. 

 
ESP 

  

 

- 
559 

3,555 

6  
 

 

Dist-W.Champaran  

 
3500  

2996         461 
(13.49%)

 

 ETP based on   
activated sludge 
process. 

 
ESP 

    

 
 

- 

421 

3417 

7  M/s Bharat Sugar Mills  

P.O -Sidhwalia  

Dist-Gopalganj -841423  

 

5000  
465.92         450 

(32.35%)

 

ETP based on 
anerobic 
followed by 
activated Sludge 
process.

 

Wet 
scrubber 

 Treated 
discharged to

surface
water via low

land.

effluent

 
 

725.2 

200 

1,391.12
 

8
 
M/s Vishnu Sugar Mills Ltd.

 

P.O -
 

Vishan Sugar Mills,
 

Dist-Gopalganj-841428
 

 

3500
 300

          
440

 

(51.16%)

 

ETP based on 
activated Sludge 
process.

 

Wet 
scrubber

 
 

Zero 

discharge 
  

maintained 

partially.
 

455
 

105
 

860
 

9
 
M/s Hasanpur Sugar Mills

 

Prop-Upper Ganges Sugar & 
Industries Ltd.P.O-

 

Hasanpur
 

Sugar 
Mills,

 

Dist-Samastipur

 

Pin-848205

 

 

3000
 526.79

         
500

 

(35.41%)
 

ETP based on 
activated Sludge 
process. 

 
  

Wet 
scrubber

 
 

Zero 

discharge 
scheme 

adopted.

 
500

 

385
 

1,411.79
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M/s Sasa Musa Sugar Works Ltd.

 

P.O. -Sasa Musa, Rly. Stn, Sasa Musa

 

Dist-Gopalganj-841505

 

 

2450

 78

         

200

 

(20.34%)
 

 

ETP based on 
anerobic

 

activated sludge 
process

 

Wet 
scrubber

 
 

 
619.01

 

285.91

 

982.92

 

11

 

M/s Riga Sugar Company Ltd.

 

Dhanuka Gram, P.O. -Riga

 

Dist-Sitamarhi, Pin-843327

 

 

5000

 
1215

       

435.00

 

(34.389%)
 

 

ETP based on 
activated Sludge 
process. 

 
 

Wet 
scrubber

 
   

 

 

 

Status of Sugar Industries in Bihar at a Glance

No. of operational sugar mills in the state are 11 and most of them are old unit. They were having old 

technology of crushing and sugar production, but they have modernized and expanded their capacities.

Zero 
is being 

maintained

discharge 

Zero 
not 

maintained

discharge 

Zero 
is being 

maintained

discharge 

Zero 
system 

adopted

discharge

Zero 
not 

maintained

discharge 

Zero 
system 

adopted

discharge

For correctness please refer to original documents

50

1265

-

M/s HPCL Biofuels Ltd.
(Integrated 
Cogeneration Plant), At & P.O- Lauria,

Sugar, Ethanol & 
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isjkbZ l=k 2011-12 dk xUuk iQly dk vkPNknu dk jdok] mRiknu ,oa mRiknu dk vk¡dM+k

(jdok gs0 esa] mRiknu Vu esa] mRikndrk Vu@gs0 esa)

Ø0 

la0

ftyk jksi [kqaVh dqy jdok dqy mRiknu mRikndrk 

(vkSalr 

esa)
jdok mRiknu mRikndrk jdok mRiknu mRikndrk

1 2

 

3

 

4

 

5

 

6

 

7

 

8

 

9

 

10

 

11
1 if'peh 

pEikj.k

 

73764.00 5249046.24

 

71.16

 

49176.30 2955003.87 60.09

 

122940.30 8204050.11

 

66.73

2 iwohZ pEikj.k

 

12154.59 734501.87

 

60.43

 

9570.00 390838.80 40.84

 

21724.59 1125340.67

 

51.80

3 Xkksikyxat

 

13659.00 1050650.28

 

76.92

 

9105.70 501541.96 55.08

 

22764.70 1552192.24

 

68.18

4 floku

 

5960.33 311784.86

 

52.31

 

3512.35 130097.44 37.04

 

9472.68 441882.31

 

46.65

5 Lkkj.k

 

325.94 13445.03

 

41.25

 

139.68 5647.26 40.43

 

465.62 19092.29

 

41.00

6 oS'kkyh

 

117.00 10386.09

 

88.77

 

220.00 12777.60 58.08

 

337.00 23163.69

 

68.73

7 eqt¶Qjiqj

 

3791.80 587804.84

 

155.02

 

1520.60 174002.26 114.43

 

5312.40 761807.09

 

143.40

8 f'kogj

 

1816.61 203823.64

 

112.20

 

1566.18 78825.84 50.33

 

3382.79 282649.48

 

83.56

9 Lkhrke<+h

 

11113.61 1466996.54

 

132.00

 

10471.32 950272.29 90.75

 

21584.93 2417268.81

 

111.99

10 e/qcuh

 
2455.00 100875.95

 

41.09

 

1322.00 50024.48 37.84

 

3777.00 150900.43

 

39.95

11 njHkaxk

 
1500.00 64740.00

 

43.16

 

774.00 28893.42 37.33

 

2274.00 93633.42

 

41.18

12 leLrhiqj
 

4561.20 334928.92

 
73.43

 
1954.80 105305.08 53.87

 
6516.00 440233.99

 
67.56

13 csxqljk;
 

4215.00 438865.80
 

104.12
 

2809.20 152960.94 54.45
 

7024.20 591826.74
 

84.26

14 [kxfM;k
 

203.64 9491.66
 

46.61
 

69.64 2832.26 40.67
 

273.28 12323.92
 

45.10

15 lgjlk
 457.50 22646.25

 
49.50

 
288.25 11296.52 39.19

 
745.75 33942.77

 
45.51

16 lqikSy 2.00 77.56 38.78 1.00 36.30 36.30  3.00 113.86  37.95

17 e/siqjk 2035.00 100651.10 49.46 1601.00 70011.73 43.73  3636.00 170662.83  46.94

18 iqf.kZ;k¡ 510.00 27769.50 54.45 300.00 11139.00 37.13  810.00 38908.50  48.04

19 vjfj;k 300.00 11139.00 37.13 180.00 6460.20 35.89  480.00 17599.20  36.67

20 dfVgkj 157.06 6868.23 43.73 15.16 529.08 34.90  172.22 7397.32  42.95

21 fd'kuxat
 

46.44 1819.98
 

39.19
 

24.00 900.96 37.54
 

70.44 2720.94
 

38.63

22 iVuk
 

1284.04 68221.05
 

53.13
 

580.73 29129.42 50.16
 

1864.77 97350.46
 

52.21

23 Ukkyank
 

141.00 10400.16
 

73.76
 

60.10 1958.66 32.59
 

201.10 12358.82
 

61.46

24 tgkukckn
 

125.00 4270.00

 
34.16

 
53.56 2054.56 38.36

 
178.56 6324.56

 
35.42

25 vjoy

 

0.00 0.00

 

0.00

 

0.00 0.00 0.00

 

0.00 0.00

 

0.00

26 x;k

 

123395.50

 

79.61

 

556.00 38530.80 69.30

 

2106.00 161926.30

 

76.891550.00

27 uoknk

 

43245.28

 

92.07

 

201.30 13285.80 66.00

 

671.00 56531.08

 

84.25469.70

28 vkSjaxkckn

 

40674.15

 

82.17

 

400.00 27720.00 69.30

 

895.00 68394.15

 

76.42495.00

29 Hkkstiqj

 

62610.75

 

60.06

 

896.49 40234.47 44.88

 

1938.96 102845.22

 

53.041042.47

30 jksgrkl

 

65287.20

 

105.60

 

408.41 31133.09 76.23

 

1026.66 96420.29

 

93.92618.25

31 cDlj

 

31888.56

 

124.08

 

172.00 7989.40 46.45

 

429.00 39877.96

 

92.96257.00

32 dSewj

 

4036.22

 

38.78

 

50.00 1815.00 36.30

 

154.08 5851.22

 

37.98104.08

33 teqbZ

 

105167.30

 

72.27

 

222.00 7783.32 35.06

 

1677.20 112950.62

 

67.341455.20

34 eqaxsj

 

6563.11

 

35.64

 

78.50 2526.13 32.18

 

262.65 9089.24

 

34.61184.15

35 y[khljk;

 

2202.60

 

36.71

 

0.00 0.00 0.00

 

60.00 2202.60

 

36.7160.00

36 'ks[kiqjk

 

20760.75

 

58.58

 

150.00 5011.50 33.41

 

504.40 25772.25

 

51.09354.40

37 Hkkxyiqj

 

255092.70

 

64.58

 

1585.85 89362.65 56.35

 

5537.10 344455.35

 

62.213951.25

38 Ckk¡dk 170638.59 74.83 977.30 45776.73 46.84 3257.65 216415.32 66.432280.35

;ksx 153517.61 11762767.24 76.62 101013.42 5983708.82 59.24 254531.03 17746476.06 69.72

(Source: http://sugarcane.bih.nic.in)
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LoPNrj bZaV mRiknu izkS|ksfxdh

fcgkj jkT; iznw"k.k fu;a=k.k i"kZn~ ,oa MsoyiesUV vYVjusfVOl xzqi }kjk 'kfDr lLVsuscsy ,tuhZ iQkmUMs'ku ds 
lg;ksx ls ^^LoPNrj bZV mRiknu izkS|ksfxdh** fo"k; ij ,d fnolh; tkx#drk dk;Z'kkyk dk vk;kstu fnukad 
06-12-2012 dks iVuk esa fd;k x;kA

bl dk;Z'kkyk dk mn~ns'; jkT; esa bZV fuekZ.k gsrq viuk;h tkus okyh LFkk;h fpeuh rduhd dh txg mUur 
rduhd ls bZV fuekZ.k dks yksdfiz; cukuk gS rkfd ok;q iznw"k.k dh xq.koÙkk esa mÙkjksrj lq/kj gks lds lkFk gh Hkwfe dh 
xq.koÙkkiw.kZ mijh e`nzk dks lajf{kr fd;k tk ldsA

dk;Z'kkyk ds eq[; vfrfFk ds #i esa ekuuh; mi&eq[;ea=kh Jh lq'khy dqekj eksnh }kjk Hkkx fy;k x;kA fcgkj 
jkT; iznw"k.k fu;a=k.k i"kZn~ ds vè;{k] Mk0 lqHkk"k pUæ flag] i;kZoj.k ,oa ou foHkkx] fcgkj ljdkj ds lfpo Jh nhid 
dqekj flag rFkk MsoyiesUV vYVjusfVOl] fnYyh] iatkc LVsV dkmfUly vkWiQ lkbal ,.M VsDuksykWth ,oa xzhu Vsd 
ukWyst lkWY;w'kUl çk0 fy0] ubZ fnYyh ds izfrfuf/;ksa us dk;Z'kkyk esa Hkkx fy;kA

LoPNrj bZaV mRiknu izkS|ksfxdh ij dk;Z'kkyk dk mn~?kkVu djrs 

mi&eq[;ea=kh] Jh lq'khy dqekj eksnhA
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DEAR READERS
If you have writeups, suggestions and views about the nesletter,

please send us on address below

LoPNrj bZV mRiknu ij dk;Z'kkyk esa Hkkx ysus vk;s bZV m|eh ,oa vU; izfrfuf/x.kA

Bihar State Pollution Control Board, 2nd Floor, BELTRON Bhawan
Shastri Nagar, Patna-800 023

ENVIS Centre
Published by

Disclaimer : The information published in the newsletter are based on the secondary data collected by the Centre from various govt. departments, 
institutions etc or sourced from publicity available information. All efforts have been made to make this information as accurate as possible and the 
Centre of Bihar Pollution Control Board will not be responsible for any loss person caused by inaccuracy in the information available in the newsletter.
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