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APPARATUS ADAPTED for COOKING 



 

 
BATCH COOKING AND MASHING EQUIPMENT 

grain hydrolysis (the breaking down of the starches 

to sugars) cooker grain 

fermenting vat fermenting vat 

stainless steel, coated mild steel , fibre glass fermenting vat 

Principles 

The biochemical reaction which converts sugar to ethanol is depicted below: 

 C6H12O6       +     yeast  →     2 C2 H5 OH     +     2 CO2 

               glucose    ethanol                carbon dioxide 

 



 

 

 

 

Fermentation solid liquid solid 

fermenting vat solids liquid 

Fermentation distill mash ethanol 

 

Pressure                                          Elevation           Boiling point 

                                                                                       Ethanol          Water 

_________________________________________________________________________ 

psi     mm Hg   inches Hg   kPa  millibars            Feet                
 o
C.                   

o
C 

 

16.5      853         33.6        113.7      1137           -  3280      81.5   103.3 

 

15.6      806     31.8        107.5      1075             - 1640           79.9               101.7 

 

14.7      760         29.9        101.3      1013       Sea level         78.4              100.0 

 

13.9      716         28.2          95.4        954                1640       77.0                98.3 

 

13.0      674         26.5          89.8        898                 3281       75.6                 96.7 

 

12.3      634         25.0          84.5        845                 4921       74.2                  95.0 

 



still column alcohol fuel vent hole 

container 

Ethanol fermentation CO2 alcohol, distiller's grain 

distiller's 

grain Alcohol fusel oil, esters aldehydes 

fuel 

Yeast

 Final Alwhol yeast 

yeast Fungy Microscope 

Fual Alcohal yeast 

Saccharomyces Sacch-Corevisiae 

yeast 

Fual Alcohal 

Frrmontable Sugar Alcohol 

pH, 

yeast Nutriouts 

yeast 

Formaldohyde 

 

 



Alcoholic Formontation 

The Chimical and Biochomical Aspects of Alcoholic Fermontation by 

yeast Starch 

grain Molasses Formontation Sugar 

yeast 

Ethyl alcohal-ethanol Alcoholic 

Formontation yeast 

Formontable Sugar co-factors 

pH, 

yeast yeast Nutrionts

pH 



Turbo yeast 

yeast 

pH 

Molle-Boihot Method 

yeast 
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Sugar 
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Formontable Sugar 



Zulauf Varfores 

 

yeast 

yeast Formontable Sugar 

Ethanol 

Mesh

Vost 

Mello-Boihet Method 

yeast 

yeast 



yeast 

Saturated 

yeast 

Formontable Sugar 

yeast 

yeast Bacteria 

yeast 

 

Melle 

yeast Nutrients 

yeast Yeast Culture 

yeast 

Formontation Time 

yeast 



Formentable Sugar 

Fermentable Sugar 

Microbial Contamination 

Fermentable Sugar 

Fermentable Sugar  Starch Fermentable Sugar 

Saccharification 

Naturally Occuring Compounds 

Carbohydrates of Polysacchasides 

Enzymes Fermentable Sugar 

pH 

pH 

Starch Glucose, Maltose, someltose Fermentable Sugar 

Enzymic Saccharification Method 

Enzymes Enzymes L-Amylase, B-A mylase Debranching 

Enzymes Enzymes 

Fuel Alcohol 

Fermentation Sugars yeast 

yeast Fermentable Sugars 



Glucose, Fructose 

Maltose, Isomaltosee, Sucrose 

Enzymes 

Maltose  Maltase = Glucose 

Isomaltose   Isomaltase   =  Glucose 

Sucrose   Invertase  Glucose + Fructose 

Fermentable Sugars 

Glycolysis and Fermentation 

Anaerobic Condition 

Aorobic Condition 

25°C 30 °C

Microbial Contmination 

 Microortanisivs 

Formontable Sugars 

End Products 

Formentable Sugars 

Formentable Sugars 

Microbial Contamination End Product 

(Toxic effect to yeast) 

Microbialcnta mination End Product 



Acetobacter and Acetomons 

Formentable Sugars 

Microbial Contamination 

Alcohol 

fuel alcohol 

gasolive 

fuel alcohol 

fuel Alcohol 

sugar cane, 

starches 

Yields of Raw Materials Used in Ethanol Production 

 Yield Ethanol Ethanol 

Crop  (ton/ha/yr) (liters/ton) (liters/ha/yr) 

Sugarcane        50-90 70-90 3,500-8,000 

Sweet sorghum                        45-80 60-80 1,750-5,300 

Sugar beet             15-50 90 1,350-5,500 

Fodder beet         100-200 90 4,400-9,350 

Wheat                        1.5-2.1 340 510-714 

Barley                            1.2-2.5 250 300-625 

Rice       2.5-5.0 430 1,075-2,150 

Maize              1.7-5.4 360 600-1,944 

Sorghum                         1.0-3.7 350 350-1,295 



Irish potatoes  10-25 110 1,110-2,750 

Cassava                 10-65 170 1,700-11,050 

Sweet potatoes        8-50 167 1,336-8,350 

Grapes               10-25 130 1,300-3,250 

Nipa palm           2,300-8,000 

Sago palm                       1,350 







1% 

100°C 

80% 



C
6 

H
12

 O
6
 



CHO 

 | 

 CHOH 

 | 

 CHOH 

 | 

 CHOH 

| 

 CHOH 

 | 

 CH
2
OH 

  CHO 

  | 

 H __ C  __  OH 

  | 

 HO __ C __  H 

  | 

 H  __ C __ OH 

  | 

 H  __ C __  OH 

  | 

 CH2OH 



 

 



n 



X - 

50°C 

''A" 

"B" 

A B 

V 

17 26 

106 107 

24 

S
1
 S

2
 

S
3
 

A 

C
6
 B A 

C 



C 

S
1
 A C B 

S
2
 A C B 

S2 C A B 

1.625 

42% 



10 30

1  20  

30 40  

5 50  



2 10  

10 75  

30 



30% 20% 



20% 



8 12  

6 

8  29 (16) 



 15 29 (19) 

15 30 

 22 28 

 50 60 (60) 

 55 78 (66) 

 65 70 

 

 

15% 30%

70% 85% 



0.5% 3.5% 



80% 

50°C 

0.1 M 

0°C 

0°C 



2 %

2% 4 litre 

6 hr 

90% 60°C 

5 

60°C 15 gm 30 

min 



180°C 

160° - 190°C 



  

 

 

R - 

Fuel Alcohol 

starch 

alcohol starch glucose or sugar 

starch 

65°C (145°F) 15% 

pH pH 4-5 



starch 

starch  Iodinew 

starch 

starch 

starch 

140°F 

pH 4.2 pH 4.2 

pH 

80°C 20% 20% 

Yeast Refracto meter 

FERMENTATION 

 Mesh Hydrometer specific gravity 1.08 

Mash 300 gallon Yeast ƒ Yeast 

Yeast 

Fermentation Yeast Mash 

80°F 90°F Jacket 

Mash Fermentation After that 

install air lock and cover the vest air tide. Fermentation CO
2
 

Sugar Alcohol 

80°F Fermentation 90°F yeast 

Fermentation Yeast 

Fermentation Alcohol 8% 10% Glucose Test strip 





Cooling Coil for mesh  

 
 

 

 



Air lock 

 

 
Bigger size air lock 

 

 

 

 

 

 

 

 

 



Distillation 

 

 

 

 

 



7.7. The basic process of alcohol production 

 





 OG

 TG

( OG – TG alc vol 



 

 

 

Plate column Pack column 

Pack column 

Sample reflux column 



Packing material for column 

 

 

 
 

Packing material for column 



 
Packing material for column 

 

 

 



 
Reflux temperature control coil 

 

 

 



 
Continuous Fractionating Still 

 

 

 



 

 

 

Column Diameter and Output Capacity 

Alcohol 173°F Mash bash 

type boiler Pack column 

Alcohol Pack column 190 proof (95% alcohol ) 

Compound                                          Boiling point, oC. 

 

Acetone     56.5 



Methanol     64.7 

Ethyl acetate     77.1 

Ethyl alcohol (96%), the azeotrope  78.1 

Ethyl alcohol (100%)    78.4 
Propyl alcohol     97.2 

Water      100.0 

Butyl alcohol     117.5 

Amyl alcohol     137.8 

Furfural     161.0 

 

 



 
 

 



 
 

 

 

 

 

 

 



 

 

 

Larger apparatus 



Boiling Points for Alcohol/Water Mixture at 1 Bar Pressure 

 

 



Alcohol/Water Equilibrium at 1 Bar Pressure 

 



 

 

 

Basic process of fuel alcohol production 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column connection details 



Small scale 6inch column fuel alcohol plant 

 



 
 

 



 

The column of the left is sometimes called a “ rectifying column” and might 

contain 30 or more compartments. Height can range from 25 feet to several 



stories depending on the diameter. The column on the right is a “reflex” and can 

be 5 to 10 feet high. 

A typical setup for a distillation condenser. Cooling water is recycled from the 

condenser to the reservoir. 

 

 



1000 gallon fuel alcohol plant 

Photo From  : http//www.revenoor.com 



Condenser construction 
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Alcohol alcohol 
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Alcohol 197 proof 

Alcohol aluminium oxide lime 
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B.E (Mech), PE ( Myanmar Engineering council )

Summer Vocational Training 
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