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ANNEXURE - I 

LIST OF PROPOSED PRODUCTS  

S. No. Product Name Production 
    Kgs/Month Kgs/Day 

 
Group-A   

 1 Lithium Methoxide 1000.00 33.33 
2 Lithium Tertiary Butoxide 1000.00 33.33 
3 lithium amide 10000.00 333.33 
4 magnesium methoxide 2000.00 66.67 
5 magnesium Tertiary butoxide 10000.00 333.33 
6 N-Butyl lithium 5000.00 166.67 
7 Potassium Tertiary Butoxide 5000.00 166.67 
8 Sodium amide 30000.00 1000.00 
9 Sodium hydride 50000.00 1666.67 

10 Sodium tertiary Butoxide 30000.00 1000.00 

 
Total(Sum of all products) 144000.00 4800.00 

 
Group-B 

  1 Lithium HMDS 30000.00 1000.00 
2 Potassium HMDS 30000.00 1000.00 
3 Sodium HMDS 30000.00 1000.00 

 

Total(Sum of all products or  
single product) 30000.00 1000.00 

 
Group-C 

  1 Benzyl Magnesium Chloride 40000.00 1333.33 
2 Butyl Magnesium chloride 40000.00 1333.33 
3 ethyl Magnesium bromide 40000.00 1333.33 
4 Ethyl Magnesium chloride 40000.00 1333.33 
5 Methyl Magnesium chloride 40000.00 1333.33 
6 Phenyl Magnesium chloride 40000.00 1333.33 

7 
Secondary Butyl Magnesium 
chloride 40000.00 1333.33 

  
Total(Sum of all products or  
single product) 40000.00 1333.33 

 
Total (Sum of Group-A &Group-
B& Group-C) 214000.00 7133.33 
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Annexure – III 

 

1. LITHIUM METHOXIDE 

Process Description 

Stage-1 

Lithium metal is added with excess methyl alcohol contained rotary dryer cum reactor 

under argon atmosphere. Excess methanol is recovered by thermic fluid heating 

through a condenser and used again in the next batches. A small quantity of hydrogen 

is getting out through a liquid paraffin trap. 

 

LITHIUM METHOXIDE 

Route of Synthesis 

Stage-1 

Li

Lithium

6.94

+ CH3OH

Methanol

32.04

Argon
CH3OLi

Lithium Methoxide

37.97

+ 1/2 H2

Hydrogengas

1/2X2=1.00
 

LITHIUM METHOXIDE 

 

Flow Chart 

 

Stage-1
Hydrogen gas
Methanol Rec

LITHIUM METHOXIDE

Lithium Metal
Methanol
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LITHIUM METHOXIDE 

Material Balance: 

Material Balance of Lithium Methoxide 
Stage-1 

Batch Size: 250.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 
Lithium metal 46.00 Lithium Methoxide  250.00 
Methanol 550.00 Methanol Recovery 321.08 
  Methanol Loss 17.00 
  Process Emission 7.92 
  (Hydrogen-7.92)  
Total 596.00  Total 596.00 
 

 

2. LITHIUM TERT-BUTOXIDE 

Process Description 

Stage-1 

Lithium metal is added with excess tert-butanol contained rotary dryer cum reactor 

under argon atmosphere. Excess tert-butanol is recovered by thermic fluid heating 

through a condenser and used again in the next batches. A small quantity of hydrogen 

is let out through a liquid paraffin trap. 

LITHIUM TERT-BUTOXIDE 

Route of Synthesis 

Stage-1 

+

Tert-Butanol

CH3

H3C

CH3

OH

CH3

H3C

CH3

OLi

C4H10O

74.12

Lithium tert-butoxide

+ 1/2 H2

Hydrogen gas

1/2X2=1.00

Li

Lithium

6.94 C4H9LiO

80.05  
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LITHIUM TERT-BUTOXIDE 

Flow Chart 

Stage-1

LITHIUM TERT-BUTOXIDE

Lithium
Tert-Butanol

Hydrogen gas
Tert-Butanol Rec

 

 

 

 

LITHIUM TERT-BUTOXIDE 

Material Balance: 

Material Balance of Lithium Tert-Butoxide 
Stage-1 

Batch Size: 250.0Kgs  
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 
Lithium 28.00 Lithium Tert-Butoxide 250.00 
Tert-Butanol 325.00 Tert Butanol Recovery 94.00 
  Tert-butanol Loss 5.00 
  Process Emissions 4.00 
  (Hydrogen-4)  
Total 353.00  Total 353.00 
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3. LITHIUM AMIDE 

Process Description: 

Stage-1 

Required quantity of lithium metal is charged into a clean and dry reactor under argon 

purging. Raise the reactor temparature upto required, start and continue the ammonia 

gas passing and liberated hydrogen gas is flared continuously up to end of the reaction. 

The mass is unloaded into a ballmill and powdered. Check the sample and unload the 

material into polythene bags and kept in MS drums under nitrogen atmosphere 

Route of synthesis: 

Stage-1: 

Li

Lithium

6.94

+ NH3

Ammonia

17.03

LiNH2

Lithium amide

22.96

+ 1/2 H2

Hydrogen
1/2 X2=1.00

Ar

 

 

Flow Chart: 

 

Hydrogen gasStage-1

LITHIUM AMIDE

Lithium
Ammonia
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LITHIUM AMIDE 

Material Balance: 

Material Balance of Lithium amide 
Stage-1 

Batch Size:  500.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 
Lithium 150.00 Lithiumamide 500.00 
Ammonia 372.30 Process Emission 22.30 
  (Hydrogen-22.3)  
Total 522.30  Total 522.30 
 

4. MAGNESIUM METHOXIDE 

 
Process Description 

Stage-1 

Magnesium metal is added with excess methyl alcohol contained rotary dryer cum 

reactor under nitrogen atmosphere. Excess methanol is recovered by thermic fluid 

heating through a condenser and used again in the next batches. A small quantity of 

hydrogen is let out through a liquid paraffin trap. 

MAGNESIUM METHOXIDE 

 

Route of Synthesis 

Stage-1 

Mg

Magnesium

+ 2 CH3OH

Methanol

2X32.04=64.08

Nitrogen
(CH3O)2Mg

Magnesium Methoxide

+

Hydrogengas

2.0024.31

86.37

C2H6MgO2

H2
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MAGNESIUM METHOXIDE 

Flow Chart 

Stage-1
Hydrogen gas
Methanol Rec

MAGNESIUM METHOXIDE

Magnesium Metal
Methanol

 

 

MAGNESIUM METHOXIDE 

Material Balance: 

Material Balance of Magnesium Methoxide 
Stage-1 Batch Size:  100.0Kgs 

Name of the input Quantity 
in Kg 

 Name of the out put Quantity 
 in Kg 

Magnesium Metal 30.00 Magnesium Methoxide 100.00 
Methanol 594.00 Methanol  Recovery 494.89 
  Methanol Loss 26.65 
  Process emissions 2.46 
  (Hydrogen)  
Total 624.00  Total 624.00 
 

5. MAGNESIUM TERTIARY BUTOXIDE 

Process Description 

Stage-1 

2 moles of Methyl Magnesium Chloride in THF are reacted under certain conditions to 

form Di methyl Magnesium and Magnesium Chloride.  

Stage-2 

Di methyl Magnesium in THF is reacted with Tertiary Butanol to get Magnesium Tertiary 

Butoxide. The Magnesium Tertiary Butoxide solution in THF is taken into a dryer and 
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THF is recovered and used in next batches. The dried product is packed in polythene 

bags and kept in MS drums. 

MAGNESIUM TERTIARY BUTOXIDE 

Route of Synthesis 

Stage-1 

2 CH3MgCl

Methl magnesium chloride

2X74.79=149.58

THF
(CH3)2Mg

Di MethylMagnesium

54.37

+ MgCl2

Magnesium Chloride
95.21

 

Stage-2 

THF
(CH3)2Mg

Dimethyl Magnesium

54.37

+

Tert Butanol

CH3

H3C

CH3

OH2

2X74.12=148.24

C4H9OH

Magnesium Tertiary 
        Butoxide

(C4H9O)2Mg

C8H18MgO2

170.53

+ 2 CH4

Methane gas

2X16.04=32.08

 

MAGNESIUM TERTIARY BUTOXIDE 

Flow Chart 

Stage-1

Stage-2

Methyl magnesium Chloride
THF

THF Rec
MgCl2(Byproduct)

Stage-1
Tert-Butanol

Methane gas
Tert-Butanol Rec

MAGNESIUM TERTIARY BUTOXIDE  
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MAGNESIUM TERTIARY BUTOXIDE 

Material Balance: 

Material Balance of Magnesium Tertiary Butoxide 
Stage-1 

Batch Size:200.0Kgs   
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 
Methyl Magnesium Chloride 214.00 Stage-1+ THF 1400.00 
THF 1400.00 THF Loss 70.00 
  By-product 144.00 
  (Magnesium chloride-144)  
Total 1614.00  Total 1614.00 
 

Material Balance of Magnesium Tertiary Butoxide 
Stage-2 

Batch Size:  200.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 
Stage-1 + THF  1400.00 Magnesium Tertiary Butoxide  200.00 
Tert-Butanol 300.00 THF Recovery 1334.00 
  Tert butanol Recovery 119.00 
  Tert butanol Loss 6.00 
  Process Emission 41.00 
  (Methane gas-41.0)  
Total 1700.00  Total 1700.00 
 

6. N-BUTYL LITHIUM 

 

Process Description 

Stage-1 

N-Butyl chloride reacts with Lithium in presence of Hexane to give N-Butyl Lithium and 
Lithium chloride as a by-product. 
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N-BUTYL LITHIUM 

 

Route of Synthesis: 

Stage-1 

 

CH3 CH2 CH2 CH2Cl + 2Li

n-Butyl chloride

C4H9Cl

92.57

Lithium

2x6.94=13.88

CH3 CH2 CH2 CH2Li + LiCl

n-Buytl lithium

C4H9Li

64.06

Lithium 
chloirde

42.39

Hexane

 

N-BUTYL LITHIUM 

Flow-Chart: 

Stage-1
250.00Kg

N-Butyl chloride
Lithium
n-Hexane

By Product
(Lithium chloride)
n-Hexane Rec

n-BUTYL LITHIUM  
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N-BUTYL LITHIUM 

Material Balance: 

Material Balance of N-Butyl Lithium 
Stage-1 

Batch Size: 50.0Kg (100% basis)                                                                                                                             
Name of the input Quantity  

in Kg 
 Name of the out put Quantity 

 in Kg 
N-Butyl chloride 80.00 N-Butyl Lithium In Hexane 

(20%) 
250.00 

Lithium 12.00 Hexane Loss 10.00 
Hexane 205.00 By-Product 37.00 
  (Lithium Chloride)  
Total 297.00 Total 297.00 

 

7. POTASSIUM TERTIARY BUTOXIDE 

Process Description: 

Stage-1 

Potassium is added into excess tert-Butanol in a rotatory drier cum reactor. Excess t-

Butanol is used to ensure the complete reaction of the corresponding metals. Then the 

excess t-Butanol is recovered by thermic fluid heating through a condensor and used 

again in the next batches. A small quantity of hydrogen is let out through a liquid 

paraffin trap. 

Route of synthesis: 

Stage-1: 

K +

Tertiary butanol

CH3

H3C

CH3

OH

39.10

Potassium
C4H10O

74.12

CH3

H3C

CH3

OK

C4H9KO

112.21

Potassium tertiary butoxide

+
1/2 H2

Hydrogen
1/2 X 2=1.00
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POTASSIUM TERT BUTOXIDE 

Flowchart : 

 

Stage-1
Tert Butanol Rec
H2

POTASSIUM TERTIARY BUTOXIDE

Potassium
Tert butanol

 

 

POTASSIUM TERT BUTOXIDE 

Material Balance: 

Material Balance of Potassium tert butoxide 
Stage-1 

Batch Size: 500.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 
Potassium 185.20 Potassium tert-butoxide 500.00 
Tert butanol 641.42 Tert butanol Recovery 301.98 
  Tert butanol Loss 15.90 
  Process Emission 8.74 
  (Hydrogen-8.74)  
Total 826.62  Total 826.62 
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8. SODIUM AMIDE 

Process Description 

Stage-1 

Sodium metal is charged into a reactor and the temperature is maintained at 300OC -

350oC.Then ammonia gas is passed into the reactor. During the reaction, Hydrogen is 

liberated. This liberated hydrogen can be used in sodium hydride product. When the 

reaction is completed, the mass is unloaded into a ball mill and powdered. The powder 

is packed in polythene bags under Nitrogen atmosphere as per the requirement of the 

customers and kept in drums. 

SODIUM AMIDE 

 

Route of Synthesis 

Stage-1 

Na

Sodium

23.00

+ NH3

Ammonia

17.03

NaNH2

Sodium Amide

39.01

+ 1/2 H2

Hydrogen gas

1/2X2=1.00  

SODIUM AMIDE 

 

Flow Chart 

Stage-1

SODIUM AMIDE

Sodium 
Amonia Hydrogen gas
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SODIUM AMIDE 

Material Balance: 

Material Balance of Sodium Amide 
Stage-1 

Batch Size: 500.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 
Sodium 310.00 Sodium Amide 500.00 
Ammonia 203.38 Process Emissions 13.38 
  (Hydrogen-13.38)  
Total 513.38  Total 513.38 
 

 

9. SODIUM HYDRIDE 

Process Description 

Stage-1 

Sodium is heated to a temperature of around 1800-2500C in a SS Reactor containing 

Mineral oil under nitrogen atmosphere. The heating of the reactor is done with thermic 

fluid .Once the required temperature is attained Hydrogen gas is passed into the reactor 

from the cylinders by using a two stage pressure regulator at the cylinder .When the 

reaction is completed ,the sodium hydride dispersion in oil is cooled and unloaded into a 

receiver and filtered to 65 % then it is packed in polyethylene bags under nitrogen 

atmosphere and kept in MS drums /HDPE Drums 

SODIUM HYDRIDE 

Route of Synthesis: 

Stage-1 

2 Na

Sodium

2X23=46.00

+ 2 H2

Hydrogen

2X2=4.00

Paraffin oil 2 NaH

Sodium Hydride

48.00

+ H2

Hydrogen gas

2.00
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SODIUM HYDRIDE 

Flow Chart 

Stage-1

SODIUM HYDRIDE

Sodium 
Hydrogen
Paraffin oil

Paraffin oil Rec

 

 

SODIUM HYDRIDE 

Material Balance: 

Material Balance of Sodium Hydride 
Stage-1 

Batch Size: 1000.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 
Sodium 649.00 Sodium Hydride in paraffin oil 1661.00 
Hydrogen 29.00 Process Emission 14.45 
Paraffin oil 997.45 (Hydrogen-14.45)  
Total 1675.45  Total 1675.45 
 

 

10. SODIUM TERT BUTOXIDE 

Process Description 

Stage-1 

Sodium is added into excess tert-butanol in a rotary drier cum reactor. Excess Tert-

Butanol is used to ensure the complete reaction of the corresponding metals. Then the 

excess Tert-Butanol is recovered by thermic fluid heating through a condensor and 

used again in the next batches. A small quantity of hydrogen is let out through a liquid 

paraffin trap. 
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SODIUM TERT BUTOXIDE 

Route of Synthesis 

Stage-1: 

Na

22.99

+

Tert-Butanol

CH3

H3C

CH3

OH

CH3

H3C

CH3

ONa

Sodium metal
C4H10O

74.12

Sodium tert-butoxide

96.10

+ 1/2 H2

Hydrogen gas

1/2X2=1.00C4H9ONa

 

SODIUM TERT BUTOXIDE 

Flow Chart: 

Stage-1Sodiummetal
Tert-Butanol

Hydrogen gas
Tert-Butanol Rec

SODIUM TERT- BUTOXIDE  

 

SODIUM TERT BUTOXIDE 

Material Balance: 

Material Balance of Sodium tert-Butoxide 
Stage-1 Batch Size:500.0 Kgs   

Name of the input Quantity 
in Kg 

 Name of the out put Quantity 
 in Kg 

Sodium 141.18 Sodium tert-Butoxide 500.00 
Tert-Butanol 650.00 t-Butanol Recovery 271.25 
  t-Butanol Loss 15.48 
  Process Emission 4.45 
  (Hydrogen-4.45)  
Total 791.18  Total 791.18 
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Group-B 

1. LITHIUM HMDS 

Process Description 

Stage-1 

Required quantity of lithium metal is charged into a clean and dry reactor under argon 

purging. Charge THF and start stirring. Raise the reactor temparature upto reflux, start 

and continue the addition of HMDS under reflux. Maintain the reflux for few hours and 

cool to room temparature. Check the Product  and unload the material into the 

containers under argon/nitrogen atmosphere. 

LITHIUM HMDS 

Route of Synthesis: 

Stage-1: 

Li

Lithium

6.94
Hexamethyldisilazane

H
N SiSi

CH3

CH3

CH3

H3C

H3C

H3C
+

C6H19NSi2

161.39

Lithium HMDS

Li
N SiSi

CH3

CH3

CH3

H3C

H3C

H3C

C6H18LiNSi2
167.33

+ 1/2 H2

Hydrogen 
gas1/2X2=1.0
0

THF

 

 

LITHIUM HMDS 

 

Stage-1
Hydrogen gas
THF Rec

LITHIUM HMDS

Lithium metal
Hexamethyldisilazane
THF
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LITHIUM HMDS 

Material Balance of Lithium HMDS 
Stage-1 

Batch Size: 500.0 Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Lithium metal 19.00 
Lithium HMDS in THF 
Solution 

976.00 

HMDS 483.00 THF Loss 25.00 
THF 500.00 Process Emissions 1.00 
  (Hydrogen-1)  
Total 1002.00  Total 1002.00 
 

2. POTASSIUM HMDS 

Process Description 

Stage-1 

Required quantity of potassium metal is charged into a clean and dry reactor under 

nitrogen purging. Charge THF and start stirring. Raise the reactor temparature upto 

reflux, start and continue the addition of HMDS under reflux. Maintain the reflux for few 

hours and cool to room temparature. Check the product and unload the material into the 

containers under nitrogen atmosphere. 

POTASSIUM HMDS 

Route of Synthesis 

Stage-1 

Hexamethyldisilazane

H
N SiSi

CH3

CH3

CH3

H3C

H3C

H3C
+

C6H19NSi2

161.39

Potassium HMDS

K
N SiSi

CH3

CH3

CH3

H3C

H3C

H3C

C6H18KNSi2

+ 1/2 H2

Hydrogen gas

1/2X2=1.00

THF
K

Potassium

39.10

199.48  
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POTASSIUM HMDS 

Flow Chart 

Stage-1
Hydrogen gas
THF Rec

POTASSIUM HMDS

Potassium metal
Hexamethyldisilazane
THF

 

 

POTASSIUM HMDS 

Material Balance: 

Material Balance of Potassium HMDS 
Stage-1 

Batch Size: 1000.0Kgs  
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Potassium metal 192.25 
Potassium HMDS in THF 
Solution 

1760.00 

THF 800.00 THF Loss 40.00 
HMDS 809.05 Process Emissions 1.30 
  (Hydrogen-1.30)  
Total 1801.30  Total 1801.30 
 

3. SODIUM HMDS 

Process Description: 

Stage-1 

Required quantity of sodium amide powder is charged into a clean and dry reactor 

under nitrogen purging. Charge THF and start stirring. Raise the reactor temparature 

upto reflux, start and continue the addition of HMDS under reflux. Maintain the reflux up 

to completion of the reaction, the liberated ammonia gas is recycled for hydrogen 
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genarating plant. Cool to room temparature and check the sample. Unload the material 

into the containers under nitrogen atmosphere. 

SODIUM HMDS 

Route of Synthesis: 

Stage-1: 

NaNH2

Soda amide

39.01

Hexamethyldisilazane

H
N SiSi

CH3

CH3

CH3

H3C

H3C

H3C+

C6H19NSi2

161.39

SodiumHMDS

Na
N SiSi

CH3

CH3

CH3

H3C

H3C

H3C

C6H18NNaSi2
183.37

+

Ammonia
17.03

THF
NH3

 

SODIUM HMDS 

Flow Chart: 

THF Rec
AmmoniaStage-1

Sodium amide
HMDS
THF

SODIUM HMDS  

SODIUM HMDS 

Material Balance: 
Material Balance of Sodium HMDS Stage-1 

Batch Size: 2000.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Sodium amide 421.00 
Sodium HMDS in THF 
Solution 

3154.00 

HMDS 1765.00 THF Loss 61.00 
THF 1215.00 Process Emission 186.00 
  (Ammonia-186)  
Total 3401.00  Total 3401.00 
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Group-C 

1. BENZYL MAGNESIUM CHLORIDE 

Process Description: 

Stage-1 

Magnesium metal is charged into a clean and dry reactor under nitrogen purging. 

Charge DEE & THF and start stirring. Raise the reactor temperature up to required 

temperature.  Start and continue the addition of benzyl chloride up to completion of the 

reaction. Distill off DEE and maintain for few hours and then cool to room temperature. 

Check the sample and unload the material into the containers under nitrogen 

atmosphere.Check the Product and unload the material into the containers under 

Nitrogen atmosphere. 

Route of synthesis: 

Stage-1: 

Mg

Magnesium

24.31

+

Benzyl chloride

Cl

C7H7Cl

126.58

MgCl

Benzylmagnesium chloride

C7H7ClMg

150.89

THF

 

Flow Chart: 

 

Magnesium
Benzyl chloride
Diethyl ether
Tetrahydrofuran

Diethyl ether Rec
THF Rec

Stage-1

BENZYL MAGNESIUM CHLORIDE  
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Material Balance: 

Material Balance of Benzyl  Magnesium Chloride 
Stage-1 

Batch Size:  1000.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Magnesium 160.00 
Benzyl magnesium chloride in 
THF Solution 

2056.00 

Benzyl chloride 840.00 Diethyl ether Recovery 732.00 
Diethyl ether 770.00 Diethyl ether Loss 38.00 
Tetrahydrofuran 1100.00 Tetrahydrofuran Loss  44.00 
Total 2870.00  Total 2870.00 
 

2. BUTYL MAGNESIUM CHLORIDE 

Process Description 

Stage-1 

Magnesium metal is charged into a clean and dry reactor under nitrogen purging. 

Charge THF and start stirring. Raise the reactor temperature up to required 

temperature.  Start and continue the addition of butyl chloride up to completion of the 

reaction. Maintain for few hours and cool to room temperature. Check the Products and  

unload the material into the containers under Nitrogen atmosphere. 

BUTYL MAGNESIUM CHLORIDE 

 

Route of Synthesis 

Stage-1 

Mg

Magnesium

24.31

+

Butyl chloride

Nitrogen

Butyl Magnesium Chloride
THF

CH3Cl
Mg

Cl
CH3

116.87

C4H9MgCl
C4H9Cl

92.57  
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BUTYL MAGNESIUM CHLORIDE 

Flow Chart 

Stage-1 THF Rec
Magnesium Metal
Butyl Chloride
THF

BUTYL MAGNESIUM CHLORIDE  

BUTYL MAGNESIUM CHLORIDE 

Material Balance: 

Material Balance of Butyl Magnesium Chloride 
Stage-1 Batch Size: 1000.0 Kgs 

Name of the input Quantity 
in Kg 

 Name of the out put Quantity 
 in Kg 

Magnesium Metal 210.00 
Butyl Magnesium Chloride in 
THF Solution 

 1768.00 

Butyl Chloride 790.00 THF Loss 40.00 
THF 805.00   
Total 1808.00  Total 1808.00 
 

 

3. ETHYL MAGNESIUM BROMIDE 

Process Description: 

Stage-1 

Magnesium metal is charged into a clean  and dry reactor under Nitrogen 

purging,Charge THF and start stirring.Raise the reactor temperature up to required 

temperature.Start and continue  the addition of ethyl bromide upto completion  of the 

reaction.Maintain few hours and cool to room temperature.Check sample and unload  

the material into containers under Nitrogen atmosphere. 
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ETHYL MAGNESIUM BROMIDE 

Route of Synthesis: 

Stage-1: 

Mg +

Magnesium

24.31 C2H5MgBr

Ethyl Magnesium Bromide

133.27

THF
H3C Br

108.97

Ethyl bromide

H3C MgBr

 

ETHYL MAGNESIUM BROMIDE 

Flow Chart: 

Stage-1

ETHYL MAGNESIUM BROMIDE

Ethyl bromide
Mg turnings
THF

THF Recovery

 

ETHYL MAGNESIUM BROMIDE 

Material Balance: 

Material Balance of Ethyl Magnesium Bromide 
Stage-1 

Batch Size: 1000.0 Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Ethyl bromide 810.00 
Ethyl  Magnesium Bromide in 
THF Solution 

2425.00 

Mg turnings 190.00 THF Loss 75.00 
THF 1500.00   
Total 2500.00  Total 2500.00 
 

 

 



M/s. Mahidhara Chemicals Pvt. Ltd.   
 

Prepared By          Rightsource Industrial Solutions Pvt. Ltd. Page 27 
 

ETHYL MAGNESIUM CHLORIDE 

Process Description: 

Stage-1 

Magnesium metal is charged into a clean  and dry reactor under Nitrogen purging, 

Charge THF and start stirring. Raise the reactor temperature up to required 

temperature. Start and continue  the addition of ethyl chloride up to completion  of the 

reaction. Maintain few hours and cool to room temperature. Check sample and unload  

the material into containers under Nitrogen atmosphere. 

ETHYL MAGNESIUM CHLORIDE 

Route of Synthesis: 

Stage-1: 

Mg +

Magnesium

24.31 C2H5MgCl

Ethyl Magnesium Chloride

88.82

THF
H3C Cl

64.51

Ethyl Chloride

H3C MgCl

 

 

ETHYL MAGNESIUM CHLORIDE 

Flowchart: 

Stage-1

ETHYL MAGNESIUM CHLORIDE

Ethyl Chloride
Mg turnings
THF

THF Recovery
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ETHYL MAGNESIUM CHLORIDE 

Material Balance: 

Material Balance of Ethyl Magnesium Chloride 
Stage-1 

Batch Size: 1000.0 Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Ethyl Chloride 724.00 
Ethyl  Magnesium Chloride  in 
THF Solution 

2425.00 

Mg turnings 276.00 THF Loss 75.00 
THF 1500.00   
Total 2500.00  Total 2500.00 
 

4. METHYL MAGNESIUM CHLORIDE 

Process Description 

Stage-1 

Magnesium metal is charged into a clean and dry reactor under nitrogen purging. 

Charge THF and start stirring. Raise the reactor temperature up to required 

temperature.  Start and continue the addition of methyl chloride up to completion of the 

reaction. Maintain for few hours and cool to room temperature. Check Product and 

unload the material into the containers under nitrogen atmosphere. 

METHYL MAGNESIUM CHLORIDE 

Route of Synthesis 

Stage-1 

Mg

Magnesium

24.31

+ CH3Cl

Methyl chloride

Nitrogen

50.49

CH3MgCl

Methyl Magnesium Chloride

74.79

THF
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METHYL MAGNESIUM CHLORIDE 

Flow Chart 

Stage-1 THF Rec
Magnesium Metal
Methyl Chloride
THF

METHYL MAGNESIUM CHLORIDE  

 

METHYL MAGNESIUM CHLORIDE 

Material Balance: 

Material Balance of Methyl Magnesium Chloride 
Stage-1 

Batch Size:  3000.0Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Magnesium Metal 974.00 
Methyl Magnesium Chloride in 
THF Solution 

4156.50 

Methyl Chloride 2026.00 THF Loss 113.50 
THF 1270.00   
Total 4270.00  Total 4270.00 
 

5. PHENYL MAGNESIUM CHLORIDE 

Process Description 

Stage-1 

Magnesium metal is charged into a clean and dry reactor under nitrogen purging. 

Charge THF and start stirring. Raise the reactor temperature up to required 

temperature.  Start and continue the addition of Chlorobenzene up to completion of the 

reaction. Maintain for few hours and cool to room temperature. Check Product and 

unload the material into the containers under nitrogen atmosphere. 
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Route of Synthesis: 

Stage-1: 

Mg +

Magnesium

24.31

Chlorobenzene

Cl

C6H5Cl

112.56

MgCl

C6H5ClMg

Phenyl Magnesium chloride

136.86

THF

 

 

PHENYL MAGNESIUM CHLORIDE 

Flow Chart: 

Stage-1

PHENYL MAGNESIUM CHLORIDE

THF RecoveryChlorobenzene
Magnesium turnings
THF

 

 

PHENYL MAGNESIUM CHLORIDE 

Material Balance: 

Material Balance of phenyl Magnesium Chloride 
Stage-1 

Batch Size: 1000.0 Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Chlorobenzene 820.00 
Phenyl  Magnesium Chloride  
in THF Solution 

1750.00 

Magnesium turnings 180.00 THF Loss 50.00 
THF 800.00   
Total 1800.00  Total 1800.00 
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6. SECONDARY BUTYL MAGNESIUM CHLORIDE 

Process Description 

Stage-1 

Magnesium metal is charged into a clean and dry reactor under Nitrogen 

punging.Charge THF and start stirring. Raise the reactor temperature up to required 

temperature. Start and continue the addition of Sec.Butyl chloride up to completion of 

the reaction. Maintain few hours and cool to room temperature. Check sample and 

unload the material into containers under Nitrogen atmosphere. 

SECONDARY BUTYL MAGNESIUM CHLORIDE 

Route of Synthesis 

Stage-1: 

Mg

Magnesium

24.31

+

Secondary Butyl chloride Secondary Butyl Magnesium Chloride

THFCH3H3C

116.87
C4H9MgClC4H9Cl

92.57

Cl
CH3H3C

MgCl

 

 

SECONDARY BUTYL MAGNESIUM CHLORIDE 

 

Flow Chart: 

Stage-1

SECONDARY BUTYL MAGNESIUM CHLORIDE

Magnesium Metal
Secondary Butyl Chloride
THF

THF Recovery
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SECONDARY BUTYL MAGNESIUM CHLORIDE 

Material Balance: 

Material Balance of Secondary Butyl Magnesium Chloride 
Stage-1 

Batch Size: 1000.0 Kgs 
Name of the input Quantity 

in Kg 
 Name of the out put Quantity 

 in Kg 

Magnesium Metal 203.00 
Secondary Butyl Magnesium 
Chloride in THF 

 1953.00 

Secondary Butyl Chloride 800.00 THF Loss 50.00 
THF 1000.00   
Total 2003.00  Total 2003.00 
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Annexure - IV 

 

 

WATER REQUIREMENT DETAILS 

S. 
No. 

Purpose Water Requirement  
In KLD 

1 Process 0.00 
2 Washings 1.00 
3 Boiler make up 9.00 
4 Cooling towers make up 26.00 
5 Domestic 6.00 
6 Gardening 10.00 

 Total 52.00 
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Annexure - V 

 

SOLID WASTE DETAILS  

S.No. Name of the Solid Waste Quantity 
 In Kgs/Day 

Disposal method 

1.  Coal ash from Boiler 1800.00 Sent to Brick Manufacturers 

2.  Solvent distillation Residue 
from Reactor washings 60.00 Sent  to  Cement industries 

3.  RO Salts 25.00 Sent to TSDF 
 

 

HAZARDOUS WASTE DETAILS 

S.No. Description Quantity Mode of Disposal 

1 Grease and Oil filter and 
cotton 200 Kgs/Annum 

Sent to TSDF, Dundigal, R.R 
Dist for incineration/Authorised 
cement industries for Co-
processing. 

2 Waste Mineral oils 350 Ltrs/Annum Sent to Authorised 
Reprocessors/Recyclers 

3 Containers & Container 
liners of Hazardous 
waste and chemicals 

250 Drums 
/Month 

After detoxification,it should be 
disposed to the outside 
agencies. 
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Annexure - VI 

 

STACK EMISSION DETAILS FOR DG SET 

 Particulars Units 1.5 TPH Coal fired Boiler 

Type of Fuel --- Indian Coal 

Coal Consumption TPD 3.75 

Ash Content % 47 

Sulphur Content % 0.8 

Nitrogen Content % 1.07 

No. of Stacks No 1 

Height of stack M 30 

Diameter of Stack M 0.60 

Temperature of Flue Gas oC 95 

Velocity of Flue Gas m/s 6.5 

Particulate Matter at outlet of Bag 

filter (Based on 115 mg/Nm3 at 

outlet) 

gm/sec 0.21 

Sulphur dioxide emission gm/sec 0.46 

Oxides of Nitrogen emission gm/sec 0.57 
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STACK EMISSIONS FOR THERMOPACK BOILER 

Particulars Units 2,00,000 kcal/hr. Thermo pack 
Boiler( 4 No’s) 

Thermo pack  Boiler Capacity Kcal/hr. 2,00,000 

Type of Fuel -- Coal 

Stack Temperature Before  

Air preheater 

oC 320 

Stack Temperature After Air preheater oC 160 

Combination  Air Temperature oC 140 

Efficiency Increased By % 5.0 

Stack Height m 13.56 

Fuel Consumption per Day TPD 0.46 

 

 

STACK EMISSIONS DETAILS FOR EXISTING DG SETS 

Capacity 
In KVA 

 

Emission 
of SPM 

in 
mg/m3 

Emission 
Of SO2 in 

mg/m3 
 

Emission 
of NOx 

in 
mg/m3 

Stack 
dia. 
In m 

 

Flue 
Gas 

Temp. 
in OC 

 

Stack 
Height 
in (m) 

 

Flue gas 
Velocity 
In m/sec. 

 

250 KVA 
(Existing) 50.0 20.0 40.0 0.30 290 10 12.76 

250 KVA 
(proposed) 50.0 20.0 40.0 0.30 290 10 12.76 
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Annexure - VII 

 

PROCESS EMISSION DETAILS 

 

S. No. Name of the Gas Quantity In 
 Kg/Day 

Disposal Method 

1 Methane 
 70.00 

Evolved gas Passed through 

arrestor and flarred 

2 Ammonia 93.00 

Ammonia is fed to hydrogen plant 

and after cracking released 

hydrogen  used in sodium hydride 

reaction 

3 Hydrogen 
 80.00 

Evolved hydrogen is reused in H2 

Plant and used in Sodium hydride 

reaction 
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Annexure - VIII 

 

LIST OF RAW MATERIALS 

GROUP-A 

1.LITHIUM METHOXIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Lithium metal 46.00 6.13 
2 Methanol 550.00 73.33 

 

2. LITHIUM TERT-BUTOXIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Lithium 28.00 3.73 
2 Tert-Butanol 325.00 43.33 

 

3.LITHIUM AMIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Lithium 150.00 100.00 
2 Ammonia 372.30 248.20 

 

 

4. MAGNESIUM METHOXIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Magnesium Metal 30.00 20.00 
2 Methanol 594.00 396.00 
3 Nitrogen 2.00 1.33 
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5. MAGNESIUM TERTIARY BUTOXIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Methyl Magnsium Chloride 214.00 356.67 
2 THF 1400.00 2333.33 
3 Tert-Butanol 200.00 333.33 

 

6. N-BUTYL LITHIUM 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 N-Butyl chloride 80.00 66.67 
2 Lithium 12.00 10.00 
3 Hexane 210.00 175.00 

 

7. POTASSIUM TERT BUTOXIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Potassium 185.20 61.73 
2 Tert butanol 641.42 213.81 

 

8.SODIUM AMIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Sodium 310.00 620.00 
2 Ammonia 203.38 406.76 

 

9.SODIUM HYDRIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Sodium 649.00 1081.67 
2 Hydrogen 29.00 48.33 
3 Paraffin oil 1010.52 1684.20 
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10. SODIUM TERT BUTOXIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Sodium 141.18 141.18 
2 Tert-Butanol 650.00 650.00 

 

 

GROUP-B 

1. LITHIUM HEXAMETHYLDISILAZANE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Lithium metal 19.00 19.00 
2 HMDS 483.00 483.00 
3 THF 500.00 500.00 

 

2. POTASSIUMHEXAMETHYLDISILAZANE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Potassium metal 192.25 192.25 
2 THF 800.00 800.00 
3 HMDS 809.05 809.05 

 

 

3.SODIUM HEXAMETHYLDISILAZINE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Sodium amide 421.00 421.00 
2 HMDS 1765.00 1765.00 
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GROUP-C 

1. BENZYL MAGNESIUM CHLORIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Magnesium 160.00 213.33 
2 Benzyl chloride 840.00 1120.00 

 

 

2.BUTYL MAGNESIUM CHLORIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Magnesium Metal 210.00 280.00 
2 Butyl Chloride 790.00 1053.33 

 

 

3. ETHYL MAGNESIUM CHLORIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Ethyl Chloride 724.00 965.33 
2 Mg turnings 276.00 368.00 

 

 

4. ETHYL MAGNESIUM BROMIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Ethyl bromide 810.00 1080.00 
2 Mg turnings 190.00 253.33 
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5. METHYL MAGNESIUM CHLORIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Magnesium Metal 974.00 1298.67 
2 Methyl Chloride 2026.00 2701.33 

 

 

6. PHENYL MAGNESIUM CHLORIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Chlorobenzene 820.00 1093.33 
2 Magnesium turnings 180.00 240.00 

 

 

 

SECONDARY BUTYL MAGNESIUM CHLORIDE 

S.No. Raw Material Consumption/ 
Batch in Kgs 

Consumption/ 
Day in Kgs 

1 Magnesium Metal 203.00 270.67 
2 Secondary Butyl Chloride 800.00 1066.67 
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Annexure - IX 

 

WASTE WATER DETAILS 

S.No. Purpose Effluent Generation 
In KLD 

1 Process 0.00 
2 Washings 1.00 
3 Boiler blow down 1.00 
4 Cooling towers blow down 4.00 
5 Domestic 5.00 

 Total 11.00 
 

 

 

 

 

 

 

 

 


