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 Increasing energy demand, depleting natural resources and the need to reduce carbon dioxide

emission has greatly increased interest for the use of biomass as alternative energy source.

 Bio-ethanol is most abundant bio-fuel for automobile transportation.

 Looking to the crude oil requirements and dependency on imports to the extent of about 83%,

ethanol can serve as a clean and green fuel, saving forest and providing energy security.

 Studies show that Sugar beet may be one of the most efficient raw material for bio-ethanol

production.

 In the Sugar beet value chain, Sugar beet juice, intermediate or final molasses can be used as a

potential source of bio-ethanol.



Particulars 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22

Petrol  Sale 
Projection

(8.38 % 
CAGR)

27596 29909 32415 35131 38075 41266

Ethanol  Requirement 

(@ 5% 
blending)

1380 1495 1621 1757 1904 2063

(@ 10% 
blending)

2760 2991 3241 3513 3808 4127

(@ 20% 
blending)

5519 5982 6483 7026 7615 8253

*All Figures in million
liters



S. No. Particulars Production UOM Ethanol Quantity UOM

1 Sugarcane 
crushed 300 MMT

2
Sugar production 33.0 MMT

Molasses C grade 13.5 MMT 3173 Million Liters

3
Alcohol used for 

potable and other 
purpose

1500 Million Liters

4
Ethanol available 

for EBP through C-
molasses

1673 Million Liters

5 Ethanol from B-
Heavy molasses 300 Million Liters

6 Ethanol from 
Grains 500 Million Liters

7 Total Ethanol 
availability 2473 Million Liters

8 Shortfall for EBP 
10 768 Million Liters



Ethanol made from C 
Molasses 1673 Million Litres

Ethanol made from B-Hy and 
Cane Juice considering 

diversion on 2 million tonnes of 
sugar through such routes

1200 Million Litres

Ethanol made from grains (on 
the basis of current trend) 500 Million Litres

Total availability from all 
sources 3373 Million Litres

Ethanol required for 20% 
Blending 6483 Million Litres

Ethanol required from new 
sources 3110 Million Litres



Estimated Alcohol Production Through Molasses



RAW MATERIALS FOR ALCOHOL PRODUCTION

Simple

Moderate 

Complex

Most Complex

Two Stage Hydrolysis

Pretreatment Followed by Liquefaction

Single  Stage Hydrolysis

Sucrose

Starch

Hemicellulose

Cellulose Lignin

Cane juice ; Beet 
juice; Molasses 

Cassava; Wheat 
Rice; Sorghum; 
Millets

Bagasse; Wheat & 
rice straw; Grass



Considering the advantage of sugar beet

cultivation and problems in subtropics,

the thermo insensitive varieties have

been developed and the trials carried out

in winters revealed that the yield ranges

from 70-80 t/ha. The expressed juice of

Sugar Beet can be utilized for the

fermentative production of alcohol with a

possible yield of 90-100 liters/ton of

beet..
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Geographical Locations of  Sugar beet Trials  
Carried out in India



Greater 
Yield

01

 More yield of the
crop

 With 2-3x less water

 In ½ the time

 Pulp: Cattle feed

 Leaves:Organic

fertilizer/Biogas

 K fertilizers/Biogas

02
Multiple by-

products



 Till the last decade of 20th Century we had a Sugar Factory at Sri Ganganagar, Rajasthan

working on Sugar Beet. The main variety “Romanskaya R-06” deteriorated with the

passage of the time and Sugar Beet operations were suspended. Now we have a sugar

factory in Punjab reported to be working with Sugar Beet varieties from Belgium.

 Now, the cultivation of Sugar Beet is being aimed to enhance Ethanol production as the

country is already surplus in sugar. Although there are many advantages in favour of the

Sugar Beet crop over Sugar Cane viz. short duration, less water requirement and potential

for intercropping, yet issues of available of seed of indigenous varieties, harvesting

techniques, post harvest management and price fixation mechanism shall have to be

addressed.

 Trials conducted with various Sugar Beet varieties show promise with respect to yield and

sugar content.



S.N. Varieties Sucrose Content (%) Root Yield (t/ha) Gross sugar 180 
DAS* (t/ha)150 DAS* 180 DAS* 150 DAS* 180 DAS*

1. LK-27 13.05 14.93 78.22 67.92 10.868

2. LKC-95 12.71 14.98 76.00 65.05 11.058
3. SYT-06-07 14.26 16.40 84.79 70.99 10.807

4. SYT-06-13 14.50 16.67 75.37 69.24 10.890

5. IN-06 14.13 16.06 90.77 69.33 9.566

6. IN-07 14.28 15.76 65.27 61.32 10.248

7. PAC-60002 14.88 17.14 81.49 70.62 11.444

8. PAC-60006 13.56 16.18 72.20 66.97 11.097

9. FELICITA 13.07 15.19 84.63 80.82 11.728

10. RASOUL 13.38 14.88 64.86 55.56 9.044

11. LS-6 13.14 16.22 82.77 70.42 11.484

12. SHUBHRA 13.78 17.67 93.59 77.77 13.253

Mean 13.73 16.01 79.16 68.83 10.957

* DAS – days after sowing



Trials at NSI
Such trials were carried out at National Sugar Institute, Kanpur on three sugar
beet verities, namely LS-6, SZ-35 and PAC-60008 for three seasons during the
period November to March. The yield was estimated to be about 80 tonnes per
hectare although the same was varying to certain extent from one variety to
another. The beet juice was used to assess the ethanol production potential and
the same was observed to be about 90-100 liters per ton of beet on laboratory
scale.



Ethanol can be produced 
directly from Sugar Beet juice 
or after recovering sugar i.e. 
using intermediate or final 

molasses

Ethanol 

Ethanol 

After sugar
extraction  

(molasses)

Directly after 
diffusion (with 

green Juice)



 1 hectare of land can produce between 70-80 tons of
Sugar Beet.

 1 ton of Sugar Beet can yield 140- 150kg of sugar.

 1 ton of Sugar Beetcan produce90-100 litres of Ethanol.

 From 1 Hectare of land, as mentioned above, one can expect 70-80
tons of Sugar Beet which indicates production of about 6000-
8000 litres of Ethanol.







Description of a 
Beet Front end 

Plant  Beet Yard
 Beet reception occurs only at certain

period and therefore beet storage is

necessary to ensure continuous feed to the

plant during still period (night, weekends,

etc.).

 Beet tipper trucks are unloaded into

below ground receiving hoppers.

 From the beet hoppers, belt conveyors

bring the beet to the storage area.

 Beet reclaiming from storage is done using

front-end loaders pushing the beets into

below ground hoppers. From those hoppers,

belt conveyors (or beet pump) feed the

washing plant.

 Various setup could be propose depending

of beet logistic and climatic condition



Description of  a Beet Front end Plant Beet Yard



 Beets from the beet yard need to be washed before further processing. This is done in various steps:
 Main washing
 Stone catching
 Weeds and trash removal
 Final washing.

 In the main washing stage, the beets are passed through a rotating drum washer and are counter-
currently washed by an intense water flow. In the first part, the beets are pre-cleaned using water from
the main washing.

 The dirty water will escape from the drum through its perforated section. The beets are then washed by
cleaner water from the rinsing section, where water from the final washing is sprayed on thebeet flow.

 The cleaned washed beets are then carried in an aerial flume by the water flow. They
successively pass through a stone catcher, a sand catcherand a weeds catcher.

 The stones, and the sand, being denser than the beets are caught by buckets in a rotating drum.
 Removed stones, sand and weeds are respectively sent to their discharge area by belt conveyorsor chute.
 The beets then undergo a final cleaning in the finishing washing drum where clean water is sprayed at

high pressure on the beets.
 Cleaned beets, separated from the water are then conveyed to the preparation section.
 Water for the high pressure spraying is finely screened prior to reach the nozzles in a screener.



Description of a 
Beet Front end Plant  

Beet slicing
 Washed beet need to be properly prepared for

efficient sugar extraction in the diffusion

section.

 Washed beets are transported by a belt

conveyor to the beet hopper located on top of

the beet slicers. This hopper ensure sufficient

buffer for continuous operation of the plant.

 The beets are then fed by gravity to the beet

slicers where they are finely cut into

cossettes. Cossettes are thin slices of beet

that are of paramount importance to improve

the mass transfer in the diffusion process.

 The cutting device or knifes wear over time

and also get damaged by foreign parts.

Therefore sharpening and straightening tools

are provided to refurbish the knives sets.

 Fresh cossettes drops from the slicers to the

main conveyor connecting the diffusion

section.



 A belt conveyor to the diffusion sectiontransports the cossettes from the beet slicers.

 This conveyor is equipped with a continuous weighing device.

 The diffusion process operates counter-currently for optimal sugar extraction.

 Nowadays, vertical type diffuser dominate the market.

 The cossettes are fed into a counter-current cossettes/juice mixer where they are heated to about 70°C by 
the juice coming from the diffusion tower self. At the same time final enrichment of  the juice is  effected.

 To improve the exchange, external pumps provide intense juice circulation.

 The heated cossettes are then pumped to the bottom of  the extraction tower where they willgradually  rise 
counter-currently with the water.

 A central shaft with lifting blades/flights equips the extraction tower to give the cossettes their upward  
movement. Baffles are fitted to prevent the whole cossette mass to rotate with the shaft.

 Sugar diffusion will gradually occur, leaving at the bottom of  the tower a rich sugar juice and at the top  of  
the tower, the spent cossettes or pulps, which will be further processed in the pulp pressingsection.

 The diffusion juice is pumped through a juice heater (to about 80 degC°) to the counter-current mixer.

 The water fed to the top of  the extraction tower comes from the water recovered in the pulp pressing  as 
well as fresh condensates from the plant.



Description of  a Beet Front end Plant  Juice 
Extraction ( Diffusion)





Trials at NSI for Production of  
Ethanol from Sugar Beet Juice 

S.No PARAMETERS RESULT

1 Qty of sugar beet 3kg 

2 Final volume of juice 5 L 

3 TRS content 11.4% 

4 Theoretical ethanol yield %v/v 7.34% 

5 Practical ethanol yield  % v/v 6.10% 

6 Fermentation efficiency 83.1% 

7 Ethanol yield 101.6 litre/ ton 



CONCLUSION 
 Considering requirement of ethanol for

EBP 10, it is not possible to cope-up only

through molasses route.

 There is need for using alternate feed

stocks for making EBP 10 and EBP 20 a

success.

 Sugar beet has the potential to be a

feedstock for the purpose.

 There shall be need for developing

indigenous sugar beet varieties.

 Adoption of sugar beet cultivation holds

promise but shall require greater

extension work and assurance to farmers.

 It shall also require robust harvesting and

transport mechanism.
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