
 
 
 
 
 

 
MANUFACTURING PROCESS 

AND MASS BALANCE 
 

 

 



 
FOLIC ACID 

 
BRIEF MANUFACTURING PROCESS 

 
STAGE –I A: Para Nitro Benzoyl Glutamic Acid 
 
Paranitro benzoic acid (PNBA) is treated with Thionyl chloride (SOCL2) in toluene 
medium and in presence of small quantities of Dimethyl formamide (DMF) and 
condensed with Monosodium glutamate (MSG) to form Para nitro benzyol-L-glutamic 
acid (PNBGA) 
 
STAGE -I B : 4-Amino Benzyol Glutamic Acid (PABGA): 
 
PNBGA solution from  Stage IA is further  reduced to form Para aminobenzoyl-L-
glutamic acid (PABGA) using iron powder. 
 
STAGE II : 1,1,3- Tri Chloro Acetone (TCA): 
 
Acetone is chlorinated under controlled conditions to obtain 1,1,3-Trichloro acetone 
(TCA). 
 
STAGE III : Folic Acid (Tech) : 
 
Products of stage I, II, and 2,4,5 – Triamino-6-hydroxy pyrimidine sulphate (TAPS) 
are condensed in aqueous medium to obtain Folic acid (Technical grade) and treated 
with Hydrochloric acid under stirring and dilter to get partially purified Folic acid. 
 
STAGE IV : Folic Acid (Pharma) : 
 
The Folic acid cake after 1st purification is mixed with water then dissolved in sodium 
hydroxide solution, filtered and precipitated with Hydrochloric acid (2nd purification) 
and washed with distilled water. The product formed is dried, pulverized and packed. 
The product conforms to the specifications of Ph.Eur. 
 
 

 



DOMPERIDONE 
 

BRIEF MANUFACTURING PROCESS 
 

Stage-I : 
 
Process: Orthophenylene diamine  is condensed with Methyl  Aceto  acetate  in 

Xylene . Xylene is distilled off and the mass is filtered to get crude Stage I which 

is further purified by dissolving in Lye solution and reprecipitating with 

hydrochloric acid. 

 
Stage-II:   
 
Process: The Stage–I compound obtained above is recated with 1-Bromo-3- 

chloro- propane in Toluene in presence of anhydrous potassium carbonate. After 

the completion of the reaction add water, the toluene layer is separated and 

washed with dilute alkali to remove unreacted Stage I compound. The toluene 

layer is hydrolyzed in dilute hydrochloric acid and the toluene layer is separated 

and distilled off to get the title compound. 

 
Stage –III-   
 
Domperidone  Technical   
 
Process: The stage III compound is taken along with  5- Chloro -2,3- dihydro -1-

(Piperidine -4 yl)-1-H- Benzimidazole -2-one  (which is  purchased from  out side) 

in methyl Isobutyl Ketone  in the presence of Soda ash. The contents are refluxed 

cooled, filtered and washed with water to get the technical domperidone which is 

further dried. 
 

Purification:  
 
Process: The Technical Domperidone is dissolved in methanol and Acetic acid 

mixture, carbon treatment is given and filtered. The filtrate is basified with 

gaseous Ammonia and the precipitate is filtered & washed and dried to get 

Domperidone pharma. 

 
  

 
 



MATERIAL BALANCE OF FOLIC ACID 

                                                                           Batch Size                   : 1005.24 
                                                                                           No of Batches              : 40 Kg 
                                                                                           Production Tons/Month: 40 
 

Stage I – PARA AMINO BENZOYL GLYTAMIC ACID (PABGA) 

Name of The Raw 
Material 

Input qty. 
in kg / 
Batch  

Recycle 
qty. in kg 
/ Batch  

Liquid 
Effluent in 
kg / batch 

Solid Waste 
in kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

INPUT       
PNBA 708.13      
Toluene 2529.64      
Thronyl chloride 531.08      
DMF 30.96      
MSG 805.48      
Cs Lye 48% 376.20      
H2SO4 237.59      
Iron 752.41      
Sodium chloride 35.42      
water 31370.12      
OUTPUT       
PABGA( lod 15 %)      1182.59
Toluene   2276.67     
Toluene balance     252.97  
Thronyl chloride  59.10     
Iron sludge (lod 20 %)    1194.40   
Unreacted organics        
PABGA    51.08    
SO2   253.86    
HCl Generated    144.76    
Waste Water    31231.86    
NaCL    267.77    
Na2SO4   344.58    
Impurities       
PABA   36.99    
DMF   30.96    
Glutamic Acid    49.46    
Total  37377.05 2335.77 32411.32 1194.40 252.97 1182.59

 

Waste water Generated - 32411.32 kg / batch 
Iron Sludge - 1194.40 Kg/batch 

 

 

 



Stage II – TCA 
 

Name of The 
Raw Material 

Input qty. 
in kg / 
Batch  

Recycle 
qty. in kg / 
Batch  

Liquid 
Effluent in 
kg / batch 

Solid Waste 
in kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

INPUT       
Acetone 1015.36      
Cl2 3249.28      
Water 23314.57      
OUTPUT       
TCA 25 % w/w      6701.81
HCL gas 
formation  

  1516.33    

Cl2 escaped     299.76  
Waste Water   18851.20    
Acetone     210.12  

Total  27579.21  20367  2026.21 6701.81
 

Waste water Generated - 20367 kg / batch  
 

Stage III – TECHNICAL FOLIC ACID 

Name of The Raw 
Material 

Input 
qty. in 
kg / 
Batch  

Recycle 
qty. in kg / 
Batch  

Liquid 
Effluent in 
kg / batch 

Solid 
Waste in 
kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

INPUT       
PABGA 1182.59      
AQ. TCA 6701.81      
TAPS 1507.89      
SMBS 335.10      
Calcium hydroxide 480.91      
Water 50238.31      
OUTPUT       
Tech. FA      2815.72
So2     185.78  
Waste water   54779.50    
Unreacted organics        
Sodium bisulphate   348.39    
Calcium chloride   483.37    
Sodium sulphite   64.82    
Unreacted organics 
/By products  

      

PABGA    222.17    
TAPS(Base)   302.29    
TCA   1206.63    
PABA   5.12    
Glutamic acid   32.83    
Total 60446.61   57445.12  185.78 2815.72

 

Waste water Generated - 57445.2 kg / batch  



Stage IV– FOLIC ACID IST PURIFICATION 
 

Name of The Raw 
Material 

Input 
qty. in 
kg / 
Batch  

Recycle 
qty. in kg / 
Batch  

Liquid 
Effluent in 
kg / batch 

Solid Waste 
in kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

INPUT       
Folic acid 
technical 

2815.78      

HCl (30 %) 9475.90       
Water 48015.85      
OUTPUT       
Folic acid after 1st 
purification  

     3825.60

Waste water   53420.13    
Pteroic acid   56.44    
Folic acid   50.24    
PABGA   37.71    
Other impurities   74.04    
Unreacted   in 
organics  

      

HCl   2843.37    
Total 60307.53  56481.93   3825.60

 
Waste water Generated - 56481 kg / batch  
 

Stage V – FOLIC ACID PHARMA 

Name of The Raw 
Material 

Input 
qty. in 
kg / 
Batch  

Recycle 
qty. in kg / 
Batch  

Liquid 
Effluent in 
kg / batch 

Solid Waste 
in kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

INPUT       
Folic acid after 1st 
purification 

3825.60      

Ley 48% 701.45      
Conc. HCl 30% 1038.79      
Water for reaction 45682.23      
DM water for 
washing 

21084.34      

OUTPUT       
Folic acid pharma      1005.24
LOD 50%-Moisture      1005.24
Bye product CaSO4    291.52   
Waste water   48391.18    
Unreacted organics        
Folic acid   16.75    



Name of The Raw 
Material 

Input 
qty. in 
kg / 
Batch  

Recycle 
qty. in kg / 
Batch  

Liquid 
Effluent in 
kg / batch 

Solid Waste 
in kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

Other impurities   16.75    
Unreacted           
NaCl   492.42    
HCl   28.97    
Washings   21084.34    
Total 72332.41  70030.4 291.52  2010.48

 

Waste water Generated - 70030.4kg / batch  
 



MATERIAL BALANCE OF DOMPERIDONE 

                Batch Size               :  250 Kg    
                                                                                           No of Batches          : 40  
                                                                                           Production Tons/Month: 10T/Month 
 

Stage I  

Name of The Raw 
Material 

Input 
qty. in 
kg / 
Batch  

Recycle 
qty. in kg / 
Batch  

Liquid 
Effluent in 
kg / batch 

Solid Waste 
in kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

INPUT       
OPDA 139.508      
MAA 149.736      
Xylene 598.107      
Caustic Lay  123.868      
Carbon 9.301      
Conc. HCl 184.157      
Water 1395.086      
OUTPUT       
Stage I product      186.011
Methanol  34.18     
Xylene  568.202     
Loss     29.905  
Waste water   1722.535    
Solid waste 
(Unreacted) 

   
 

  

MAA 25.62 
OPDA 23.96 
Spent Carbon 9.38 
Total  2599.763 602.382  1722.535 58.93 29.905 186.011

 
Waste Water Generated 1722.535 Kg/ batch 
 
 
 
 
 
 
 
 
 
 
 



Stage II  

Name of The Raw 
Material 

Input 
qty. in 
kg / 
Batch  

Recycle 
qty. in kg / 
Batch  

Liquid 
Effluent in 
kg / batch 

Solid Waste 
in kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

INPUT       
Stage I 185.922      
BCP 167.41      
Potassium iodide 0.927      
Toluene 598.108      
Potassium 
carbonate 

156.255      

Conc. HCl (30%) 160.143      
Caustic Ley (48%) 10.257      
Water 5226.263      
OUTPUT       
Stage II Product      167.5 
Acetone  50.25     
Acetone Balance     8.375  
Toluene recovery  539.35     
Toluene Balance     58.62  
Water +  formed 
unreacted K2CO3, 
HCl, KBr,Potasium 
Chloride, 
Potassium Iodide, 
lye  

  5584.03    

Solid waste        
Stage Ia. Product    31.825   
BCP    26.8   
Carbon dioxide     38.525  

Total 6505.28 589.6 5584.03 58.625 105.52 167.5 
 

Waste Water Generated  - 5584.03 Kg/ batch  

 

 

 

 

 

 



 

Stage III  

Name of The Raw 
Material 

Input 
qty. in 
kg / 
Batch  

Recycle 
qty. in kg / 
Batch  

Liquid 
Effluent in 
kg / batch 

Solid Waste 
in kg / batch 

Emissions 
in kg / 
batch 

Output 
in kg / 
batch 

INPUT       
Stage I 185.185      
Stage II 167.5      
Soda Ash 92.592      
MIBK 893.176      
Methanol 2381.803      
Carbon 9.25      
Acetic acid 87.59      
Ammonia 25.931      
Water 5110.599      
OUTPUT       
Domperidone       250 
MIBK recovery  803.858     
MIBK loss     89.317  
Methanol recovery  2262.712     
Methanol Balance     119.09  
Waste water   5405    
Carbon dioxide      13.62  
Spent carbon    10   

Total 8953.59 3066.57 5405 10 222.02 250 
 

Waste Water Generated  - 5405 Kg/ batch  



 
 

 
WATER BUDGET  



 

 

Water Budget for                                                                                                                 
The Bulk Drug Manufacturing Unit 

BY 
M/s. Sri Krishna Pharmaceuticals Limited (Unit-V), 

AT 
Plot No. B - 14, MIDC Chincholi, 

Tal.: Mohol, Dist.: Solapur. 
 

Daily Water Consumption 
639 M3/ Day 
(*212 + #427) 

  
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 
 
Note :  * -Quantity of Water recycled after R.O treatment 

  # - Quantity of Fresh water form MIDC source 
 

Boiler Feed  
#75 M3/Day 

Process / Washing 
#308 M3/Day 

Cooling  
240 3/Day 

(*212 + #28 ) 

Treated 
separately in 

STP to be 
provided on 

 

Domestic   
#15  M3/Day 

Effluent 
generated 
10 M3/Day 

Effluent 
generated 
15 M3/Day 

Effluent 
generated 

332 M3/Day 

Effluent 
generated 
24 M3/Day 

Laboratory 
 #1 M3/Day 

Effluent 
generated 

0.95 M3/Day 

Would be treated in 
Biological treatment 
facility followed by RO 
.the RO permeate            
(212 M3/Day) would be 
used for cooling tower 
and the reject would be 
forwarded to MEE 
thereby achieving Zero 
Liquid Discharge  

Stream II - 39.95 M3/Day 
 

Stream I - 332 M3/Day 

Shall be 
Neutralized 

and then 
forwarded 
to   MEE 

followed by 
ATFD 

265 M3/Day 
MEE 
Condensate 
+ Water 
from Drying 
of salts   

Sludge shall 
be forwarded 
to CHWTSDF 

RO Reject 



 
 

A. Water Consumption and Effluent generation for Folic Acid and Domperidone per 
batch  

 
 

1 ) Folic acid  
 

Water Consumption and Effluent generation for folic acid per batch  
 

Stage Stage  Water Input Waste water 
I PABGA  31370.12 32411.32 

II TCA 23314.57 20367.53 
III Folic Acid 

Tech 
50238.31 57445.11 

IV Folic Acid 1st 
purification 

48015.85 56481.93 

V Pharma 66766.57 70030.41 
  Total 219705.42 236736.29 

219.70542 KL 236.7362901 KL 
 

2 ) Domperidone  

Water Consumption and Effluent generation for Domperidone per batch  
 

Stage Water Input Waste water 
I 1395.086 1722.53 

II 5226.2 5584.03 

III 5110.59 5405 

  11731.876 12711.56 

11.73 KL 12.7 KL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
B. Total Water Consumption for Products under Proposed Expansion  

 
 

Sr. 
No. 

Name of the 
product 

No. of 
working 

days  

No. Of 
batches 

per 
month 

Water 
Consumption 

per batch 
(M3/Day) 

Water 
Consumption 

(M3/Day) 

1. Folic Acid 30 40 219.70 292.9 
2. Domperidone 30 40 11.73 15.6 

  Total 231.43 308.5 say 308 
 

 
C. Total Effluent Generation for Products under Proposed Expansion  

 
Sr. 
No. 

Name of the 
product 

No. of 
working 

days  

No. Of 
batches 

per 
month 

Water 
Consumption 

per batch 
(M3/Day) 

Water 
Consumption 

(M3/Day) 

1. Folic Acid 30 40 236.7 315.6 
2. Domperidone 30 40 12.7 16.9 

  Total 249.4 332.5 say 332 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
MIDC NOTIFICATION 
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'> antralaya, Bombay 400 032, 'dated the 12th May 1988

MlsJL\.RJ.S·h 'RA lNOUSTRtAL DEYELOPMENT ACT, 196J.
, 229
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INDUSTRJEs: ENERG Y A..~D l:ABOlJR {)EPART~1ENT
. Muntralaya, Bombay 40i>v32. dated 13th May 1988

1tJ.f{AR.ASHTI{A :,,<;)L'S d::'iAL DE\ :-1Ol'Ml.:Nl Al'T/ 196 II

No...rec. 2!~3f{4gSG)YIND.i4.--Iu exercise of powers conferred by Sub-
&cUm (3) of Section 1 of the Mah:JjJ~hl:a Industrial Development Act. 1!.!61.
(Mah. Tn l)( ;962). tit·.; Gcvcm.n 'n' o~ ;1I!:ih::f~S'htra hereby appoints 27th May
1988. to be the date from which Chapter VI of the'-snid Act shall take Clil.!Cl
in the area mentioned in the Schedule annexed hereto and declares the said
Area as industrial area under clause (g)o[ section 2 of the said Act.

The said Area is more clearly defined in red in the maps deposited in the
offices of the Chief Executive Officer, Mnharashtra : Industrial Development
Eorporation. Bombay 400 093~ and the Special Land Acquisition Officer.
Auraagabad, District Aurangabad; and is bounded by the areas as indicated
in tbe said .schcdule. e- .

"SCHI!DVLE
District Aurangabad, t~Juk;a .Atlrangatx'ld;: village WnIQdgaon.-- -' .,-~.-.-.--.- .._ ... _---_ ..... -... "~ ---

Oat No. Area
Ares

Gat No. Arca
Ares

...._-- -----
e! pt. 02·() 69 pt. 01·0

,J" -.-----.--.- -- - - - -_._.-
I .

B-owtdtUies. :

Orr the Nortli by'.-Part of.Gat Nos. 70. 71~16. 77.18.
CJr. the SOfith.~.~p~rt of Gal,N~s. 70. 11, 76. 17~78 ~nd 8I.
On {he East b. .~oundary of village Nakashtra wadi.
On tlu: lVestry. -Aurn~i$.d-Ahm.dnagar Road.

. 1 'i! •

District ~ranga.bad, taluka Aurangabad, village Patoda.:
--'-r-- -- --.-.- -'.. -_._._".- ,.-.-.

Gat No. Area
Ares

- ....~------
16' pt.

_. ,' •.._-,.-- ...__ ..- ..._-- ...• -._._ .. -"--."---'---07'0

;J~s:
On lhe North by.-Part of Gat Nos. 18, 19. 20, 21 and 26.
On .he S~)u'h by.-Part of Gat No~. 18. 19. 20 and 22.
On the East by.~Bou(]dary of village Valadgnqn,
0,. the West bj.-Boundary of village Valadgeon.










