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APPENDIX I 

(See paragraph – 6) 
FORM 1 

 
(I)  Basic Information 

 
 

S. No. Item Details 
1. Name of the Project Porus Laboratories Pvt. Ltd., Unit-IV 

 
Expansion of Active Pharmaceutical 
Ingredients (APIs) & API Intermediates 
manufacturing and R&D facility with 3 MW 
coal/husk/pellets Captive Power Plant. 

2. S.No. in the Schedule 5 (f) 
3. Proposed capacity / area / length / 

tonnage to be handled / command area / 
lease area / number of wells to be drilled 

Proposed project with total production 
capacity: 11601 TPA.  
 
List of Products & byproducts with their 
production capacity are given in Pre-
Feasibility Report. Please refer in Page 
No. 9 of Pre-Feasibility Report (PFR).  
Total 18 products at any point of time. 
Total Area: 10.23 Ha  

4. New/ Expansion / Modernization Expansion 
5. Existing Capacity / Area etc. Existing Capacity: 2940 TPA  

Total 3 products at a time  
Existing Area: 6.48 Ha 

6. Category of Project i.e., ‘A’ or ‘B’ Category ‘A’ 
7. Does it attract the general Condition? If 

Yes, Please specify 
No.  

8. Does it attract the specific condition? If 
Yes, Please specify  

No.  

9. Location  
Plot/Survey/Khasra No. Sy. Nos.: 87, 92/10, 106/1c, 106/2c, 107/2a, 

107/2b, 107/3, 108/1b and 108/2  
Village  Akkireddigudem - 521213 
Tehsil Musunuru 
District Krishna  
State Andhra Pradesh 

10. Nearest railway station /  
airport along with distance in km. 

Railway station at Nuzividu is 27 km (S), at 
Vijayawada is 45 km (SSW) (aerial 
distance).   
Gannavaram Airport - 41 km (S) (aerial 
distance)  

11. Nearest Town, City,  
District Headquarters along with distance 
in km. 

Akkireddigudem Village: 0.35 km (E) 
Musunuru: 7 km (SSE) 
Nuzividu: 11 km (SSW) 
Vijayawada:  45 km (SSW) 
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12. Village Panchayats, Zilla Parishad, 
Municipal Corporation, Local body 
(complete postal addresses with 
telephone nos. to be given) 

Village Panchayat Address (Local Body): 
Gram Panchayat Office, 
Akkireddigudem - 521213,  
Musunuru Mandal, Krishna District, 
Andhra Pradesh. 

13. Name of the applicant M/s. Porus Laboratories Pvt. Ltd., Unit-IV 
Shri. N. Purushottama Rao,  
Managing Director 
Authorised Signatory: Mr. N. Srinivasan,  
Director 

14. Registered Address   M/s. Porus Laboratories Pvt. Ltd. 
KKR Square, Flat No. 402 & 403,  
Plot No. 5,6,15 &16, Kavuri Hills,  
Road No. 36, Jubilee Hills,  
Hyderabad – 500 033 

15. Address for correspondence: Porus Laboratories Pvt. Ltd., Unit-IV 
Name Mr. N. Srinivasan 
Designation(Owner/Partner/ CEO) Director  
Address M/s. Porus Laboratories Pvt. Ltd. 

KKR Square, Flat No. 402 & 403,  
Plot No. 5,6,15 &16, Kavuri Hills,  
Road No. 36, Jubilee Hills,  
Hyderabad  

Pin Code 500 033 
E-mail torakg@poruslabs.com 
Telephone No. 9849596624 
Fax No. 040-40118099 

16. Details of Alternative Sites examined, if 
any, Location of these sites should be 
shown on a top sheet. 

Not Applicable as this is Expansion project 
in the Existing land. 

17. Interlined projects Nil 
18. Whether separate application of 

interlined project has been submitted  
Not Applicable 

19. If yes, date of submission Not Applicable 
20. If no, reason Proposed project is for expansion of APIs 

and API Intermediates manufacturing 
21. Whether the proposal involves 

approval/clearance under: if yes, details 
of the same and their status to be given 
(a) The Forest (Conservation)Act, 1980 
(b) The Wildlife (Protection) Act, 1972 
(c) The C.R.Z Notification, Act, 1991 

Nil 

22. Whether there is any Government 
Order/Policy relevant/relating to the site 

Nil 

23. Forest land involved (hectares) Nil 
24. Whether there is any litigation pending 

against the project and / or land in which 
the project is propose to be set up 

(a) Name of the Court 

Nil 
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(b) Case No. 
(c) Orders / directions of the Court, if 

any and its relevance with the 
proposed project. 

*Capacity corresponding to sectoral activity (such as production capacity for manufacturing, 
mining lease area and production capacity for mineral production, area for mineral 
exploration, length for linear transport infrastructure, generation capacity for power 
generation etc.,) 

 
 (II)  Activity 
 

1. Construction, operation or decommissioning of the Project involving actions, 
which will cause physical changes in the locality (topography, land use, 
changes in water bodies, etc.) 

 
S. No. Information/Checklist 

confirmation 
Yes/
No 

Details thereof (with approximate 
quantities /rates, wherever possible) 

with source 
of information data 

1.1 Permanent or temporary change in 
land use, land cover or topography 
including increase in intensity of 
land use (with respect to local land 
use plan) 

Yes Existing Industry and proposed for 
expansion in the existing and additional 
land.  
 
Please refer Annexure-X in Pre-
Feasibility Report (PFR) for Plant 
Layout. 

1.2 Clearance of existing land, 
vegetation and buildings? 

No Not Envisaged. 
 
Existing Industry having EC, CFE, CFE-
CPM & latest CFO are presented in 
Annexure – II, III, IV & V of PFR. 

1.3 Creation of new land uses? Yes Please refer Annexure-X in PFR for 
Plant Layout. 

1.4 Pre-construction investigations e.g. 
bore houses, soil testing? 

Yes Groundwater analysis results are 
enclosed at Annexure-XIV in PFR. 
 
Please refer Annexure-XVIII in PFR for 
current Soil Analysis Report. 

1.5 Construction works? Yes Additional Production blocks and 
warehouse, 3 MW CPP will be 
constructed. 
 

Please refer Annexure-X in PFR for 
Plant Layout. 

1.6 Demolition works? No Not envisaged 
1.7 Temporary sites used for 

construction works or housing of 
construction workers? 

No Construction workers are employed from 
the nearby villages. No accommodation 
envisaged for the construction workers. 

1.8 Above ground buildings, structures 
or earthworks including linear 
structures, cut and fill or 
excavations 

Yes Please refer Annexure-X in PFR for 
Plant Layout. 
 

1.9 Underground works including 
mining or tunneling? 

No Not envisaged.  



4 
 

1.10 Reclamation works? No Not envisaged.  
1.11 Dredging? No Not envisaged 
1.12 Offshore structures? No Not envisaged.  
1.13 Production and manufacturing 

processes? 
Yes Please refer Annexure – XI in PFR for 

manufacturing process. 
1.14 Facilities for storage of goods or 

materials? 
Yes Storage yard facility available. 

1.15 Facilities for treatment or disposal 
of solid waste or liquid effluents? 

Yes Existing facilities will be upgraded. 
 

Please refer Annexure - XV in PFR for 
Flow chart for treatment of liquid effluents. 
Please refer Table 8 of PFR for details of 
solid waste disposal. 

1.16 Facilities for long term housing of 
operational workers? 

No Most of the workers are locals and nearby 
villages. 

1.17 New road, rail or sea traffic during 
construction or operation? 

No Not envisaged.  

1.18 New road, rail, air waterborne or 
other transport infrastructure 
including new or altered routes and 
stations, ports, airports etc? 

No Not envisaged.  

1.19 Closure or diversion of existing 
transport routes or infrastructure 
leading to changes in traffic 
movements? 

No Not envisaged.  

1.20 New or diverted transmission lines 
or pipelines? 

No Not envisaged 

1.21 Impoundment, damming, 
culverting, realignment or other 
changes to the hydrology of 
watercourses or aquifers? 

No Not envisaged 

1.22 Stream crossings? No - 
1.23 Abstraction or transfers of water 

from ground or surface waters? 
Yes Water requirement for the industry will be 

met from the ground water through 
pipelines. 

1.24 Changes in water bodies or the 
land surface affecting drainage or 
run-off? 

No Not envisaged.  

1.25 Transport of personnel or materials 
for construction, operation or 
decommissioning? 

Yes The construction material will be procured 
locally and will be transported through 
roads. 
 
The sources of raw materials and 
machinery for operation will vary based 
on market driven forces, which will be 
transported via roads. 

1.26 Long-term dismantling or 
decommissioning or restoration 
works? 

No Not envisaged 
 
 
 
 

1.27 Ongoing activity during 
decommissioning which could have 
an impact on the environment? 

Yes Temporary and short time. 

1.28 Influx of people to an area in either 
temporarily or permanently? 

Yes Workers / employees will be increased 
and the working hours are in shifts / 
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general. 
1.29 Introduction of alien species? No Not envisaged.  
1.30 Loss of native species or genetic 

diversity? 
No Not envisaged.  

1.31 Any other actions? No - 

 2.     Use of Natural resources for construction or operation of the Project (such as land, 
water, materials or energy, especially any resources which are non-renewable or 
in short supply):  

    
S. 

No. 
 

Information/checklist 
confirmation 

Yes/
No 

 

Details thereof (with approximate 
quantities /rates, wherever possible) 

with source of information data 

2.1 Land especially undeveloped or 
agricultural land (ha) 

Yes Proposed expansion will be in the 
existing and additional land. 

2.2 Water (expected source & 
competing users) unit: KLD 

Yes Water will be used from Bore Well 
Quantity 758 KLD. 
 
Please refer Table 5 of PFR for Water 
Balance.  

2.3 Minerals (MT) No Not applicable. 
2.4 Construction material – stone, 

aggregates, sand / soil (expected 
source – MT) 

Yes Construction materials are procured from 
the local market and construction is 
based on the plant layout.  
 
Please refer Annexure-X in PFR for 
Plant Layout. 

2.5 Forests and timber (source – MT) No Not applicable. 
2.6 Energy including electricity and 

fuels (source, competing users) 
Unit: fuel (MT), energy (MW) 
 

Yes Permitted existing - 700 KVA and after 
expansion will be 950 KVA power 
(electricity). 
 
Coal of about 140 TPD / husk of about 
200 TPD/ pellets of about 175 TPD will 
be used for proposed 30 TPH of 3 MW 
Captive Power Plant, 10 TPH 
coal/husk/pellets fired boilers. Proposed 
8 TPH coal/husk/pellets fired boiler along 
with existing 1 lakh Kcal./hr Thermic 
Fluid Heater will be standby and existing 
5 TPH boiler will be dismantled.  
 
About 850 lit/hr diesel will be used for 
proposed 2 x 1000 KVA DG sets and 3 x 
500 KVA along with existing DG sets of 
320 KVA and 380 KVA. 

2.7 Any other natural resources (use 
appropriate standard units) 

No - 
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3. Use, storage, transport, handling or production of substances or materials, which 
could be harmful to human health or the environment or raise concerns about 
actual or perceived risks to human health. 

 
S.No. 

 
Information / Checklist 

confirmation 
 

Yes/
No 

 

Details thereof (with approximate 
quantities/rates, wherever possible) 

with source of information data 
3.1 Use of substances or materials, 

which are hazardous (as per 
MSIHC rules) to human health or 
the environment (flora, fauna, and 
water supplies) 

Yes List of Hazardous Chemicals used in the 
proposed products are enclosed in 
Annexure-XIII in PFR. 

3.2 Changes in occurrence of disease 
or affect disease vectors (e.g. 
insect or water borne diseases) 

No Effluent will be sent to ETP-ZLD system. 
Treated water will be reused in cooling 
towers. All solid waste will be stored in 
the covered platform with leachate 
collection system and sent to TSDF / 
Authorized agencies. Process emissions 
will be scrubbed in the scrubbers.  

3.3 Affect the welfare of people e.g. by 
changing living conditions? 

Yes The welfare of the people will have 
positive effects as the proposed 
expansion project will give the additional 
employment to the locals and industry 
will continue to participate in the village 
welfare measures. Developing the 
greenbelt in and around the plant site 
and along with the Industry area roads 
and vacant places of industry.  

3.4 Vulnerable groups of people who 
could be affected by the project 
e.g. hospital patients, children, the 
elderly etc., 

No Plant boundary is more than 0.35 km 
away from the nearest habitation.  

3.5 Any other causes No - 
 
 
4.      Production of solid wastes during construction or operation or decommissioning       

(MT/month) 
 

S.No. 
 

Information/Checklist 
confirmation 

Yes/ 
No 

 

Details thereof (with Approximate 
quantities/rates, wherever possible) 

with source of information data 

4.1 Spoil, overburden or mine wastes No Not envisaged.  
4.2 Municipal waste (domestic and or 

commercial wastes) 
No The commercial waste from the 

administration building is generated and 
is sent to scrap vendors. 

4.3 Hazardous wastes (as per 
Hazardous Waste Management 
Rules) 

Yes Please refer Table 8 of PFR for details 
of Hazardous wastes generated from the 
proposed products. 

4.4 Other industrial process wastes Yes Please refer Table 8 of PFR for details 
of other industrial process wastes from 
the proposed products. 

4.5 Surplus product No Production will be based on the market 
demand. Hence No surplus production 
will be generated.  
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4.6 Sewage sludge or other sludge 
from effluent treatment 

Yes Domestic wastewater is sent to Septic 
tank and over flow to ETP.  
Please refer Table 8 of PFR for ETP 
Sludge generation details.  

4.7 Construction or demolition wastes Yes Construction is as per plant layout and 
ensures to reduce the construction or 
demolition waste. 

4.8 Redundant machinery or 
equipment 

No Not envisaged.  

4.9 Contaminated soils or other 
materials 

No Not envisaged.    

4.10 Agricultural wastes No  Nil 
4.11 Other solid wastes Yes Please refer Table 8 of PFR for details of 

other Industrial process wastes from the 
proposed products 

 
 
5.  Release of pollutants or any hazardous, toxic or noxious substances to air 

(Kg/hr) 
 
S. No. 

 
Information / Checklist 

confirmation 
 

Yes / 
No 

 

Details thereof (with Approximate 
quantities/rates, wherever possible) 

with source of information data 
5.1 Emissions from combustion of 

fossil fuels from stationary or 
mobile sources 

Yes About 140 TPD coal/ 200 TPD Husk/ 175 
TPD Pellets will be used in proposed & 
existing boilers and about 850 lit/hr 
diesel will be used in proposed and 
existing DG Sets.  
 
Please refer Table 13 of PFR for 
Emission details.  

5.2 Emissions from production 
processes 

Yes Please refer Table 12 of PFR for 
Emissions from process reactions of the 
proposed products. 

5.3 Emissions from materials handling 
including storage or transport 

Yes Pumps will be used for handling liquid 
raw materials and trolleys will be used 
for Solid / Powder type raw materials. 
Vent condensers will be provided for all 
storage tanks, Centrifuges, catch pots. 

5.4 Emissions from construction 
activities including plant and 
equipment 

Yes It will be temporary and insignificant 
during the construction phase of project.  

5.5 Dust or odours from handling of 
materials including construction 
materials, sewage and waste 

Yes Dust will be generated due to 
construction activities and transportation 
of goods and materials. It will be reduced 
by water spray at construction waste and 
on roads. 

5.6 Emissions from incineration of 
waste 

No Provision of incinerator not envisaged. 
Proposed to send all Incinerable 
Hazardous waste to TSDF for 
incineration / SPCB Authorized Cement 
Industries.  

5.7 Emissions from burning of waste in 
open air (e.g. slash materials, 

No Not envisaged. All construction debris 
will be used as filling material for roads 



8 
 

construction debris) and other waste materials are sold as 
scrap. 

5.8 Emissions from any other sources No Not envisaged. 

 
6.  Generation of Noise and Vibration, and Emissions of Light and Heat: 
 
S.No. Information/Checklist 

confirmation 
Yes/
No 

Details thereof (with Approximate 
quantities/rates, wherever possible) 
with source of information data with 

source of information data 
6.1 From operation of equipment e.g. 

engines, ventilation plant, crushers 
 
 

Yes Noise will be generated from the utilities 
section. Silencers will be provided for DG 
Sets and other utilities equipment and 
these will be installed in separate room. 

6.2 From industrial or similar 
processes 
 

Yes Noise will be generated from the pumps, 
motors, centrifuges etc., which will be 
controlled by proper maintenance and 
procuring the sound proof equipments. 

6.3 From construction or demolition. 
 

Yes Noise will be generated during 
construction phase, which will be 
temporary and for short time. 

6.4 From blasting or piling No Not envisaged.  
6.5 From construction or operational 

traffic 
Yes Noise will be generated from the 

transportation vehicles.  
6.6 From lighting or cooling systems No Nil 
6.7 From any other sources No Nil 

 
 
7. Risks of contamination of land or water from releases of pollutants into the 

ground or into sewers, surface waters, groundwater, coastal waters or the sea: 
 
 

S.No. 
 

Information / Checklist 
confirmation 

 

Yes/
No 

 

Details thereof (with Approximate 
quantities/rates, wherever possible) 

with source of information data 

7.1 From handling, storage, use or 
spillage of hazardous materials 
 

Yes Accidental spillages may be occurred. 
Spillages such as wastewater / solid 
wastes / raw materials are possible and 
the risk of this would be limited to within 
the premises of the manufacturing 
facility.  
Precautionary measures are 
implementing in the existing industry and 
will continue for proposed expansion.  
Suggestions from the safety consultants 
will be followed to avoid the risk and 
prevent accidents. 

7.2 From discharge of sewage or other 
effluents to water or the land 
(expected mode and place of 
discharge) 

Yes Process effluents will be pumped to the 
above ground level R.C.C lined tanks for 
storage and neutralization then sent to 
ETP – ZLD. 
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In-house treatment (ZLD) with primary 
treatment, secondary treatment and 
Tertiary treatment.   

Domestic wastewater will be sent to 
septic tank and the overflow to ETP- 
ZLD. 

7.3 By deposition of pollutants emitted 
to air into the land or into water 

Yes Possibility of deposition of pollutants 
emitted to air into the land or into water 
cannot be ruled out and the precautions 
taken by the industry to control such 
emissions by adopting the suitable 
controlling equipment will be provided 
such as multi cyclone separators, bag 
filters, scrubbers etc. 

7.4 From any other sources No Nil 
7.5 Is there a risk of long term build up 

of pollutants in the environment 
from these sources? 

No Not envisaged.  

 
 
8. Risk of accidents during construction or operation of the Project, which could 

affect human health or the environment 
 
S.No. 
 

Information/Checklist 
confirmation 

Yes/
No 
 

Details thereof (with Approximate 
quantities/rates, wherever possible) 
with source of information data 

8.1 From explosions, spillages, fires 
etc. from storage, handling, use or 
production of hazardous 
substances 

Yes All safety precautions will be taken by 
the industry to avoid such accidents.  

8.2 From any other causes Yes Static Electricity 
8.3 Could the project be affected by 

natural disasters causing 
environmental damage (e.g. floods, 
earthquakes, landslides, cloudburst 
etc)? 
 

No Not envisaged.  

 
 
 
9.  Factors which should be considered (such as consequential development) which 

could lead to environmental effects or the potential for cumulative impacts with 
other existing or planned activities in the locality 

 
S. No. 

 
Information/Checklist 

confirmation 
 

Yes/ 
No 

 

Details thereof (with Approximate 
quantities/rates, wherever possible) 

with source of information data 
9.1 Lead to development of supporting 

facilities, ancillary development or 
development 
stimulated by the project which 
could have impact on the 
environment e.g.: 

 
 
 
 
 
 

 
 
 
 
 
 



10 
 

 
• Supporting infrastructure (roads, 
power supply, waste or waste 
water treatment, etc.) 
 
 
 
• housing development 
 
 
• extractive industries 
 
• supply industries 
 
• other 

 
Yes 

 
 
 
 
 

No 
 
 

No 
 

Yes 
 

No 

 
Supporting infrastructure such as Roads, 
Power supply, waste or wastewater 
treatment etc., may have impacts on the 
project activities. However the impact 
from such activities will be limited.  
 
All employees will be coming from 
nearby villages. 
 
Not envisaged. 
 
Raw material supplies will be increased. 
 
Not envisaged. 

9.2 Lead to after-use of the site, which 
could have an impact on the 
environment 

No Not envisaged.  

9.3 Set a precedent for later 
developments 

No Not envisaged. 

9.4 Have cumulative effects due to 
proximity to other existing or 
planned projects with similar effects 

No Not envisaged 

 
 

(III) Environmental Sensitivity 
 
 

S. 
No. 

Areas 
 

Name/ 
Identity 

Aerial distance (within 15 km) Proposed 
project location boundary 

1. Areas protected under 
international conventions, national 
or local legislation for their 
ecological, landscape, cultural or 
other related value 

Yes • Ramanakkapeta R.F. (Dense Scrub) at 1 
km (W) and Ramanakkapeta R.F. (Fairly 
Dense Scrub) at 2.5 km (NW) 

• Somavaram R.F. (Dense Scrub) at 2.6 
km (NE), 

• Lopudi R.F. at 3.4 km (E) 
• Tummagudem R.F. at 3.5 km (NNW) and 

Tummagudem R.F. (Open Scrub) at 7.2 
km (NNW) 

• Arugolanupeta R.F. at 8 km (NW) 
• Annavaram R.F. at 8.5 km (SW) 

2. Areas which are important or 
sensitive for ecological reasons - 
Wetlands, watercourses or other 
water bodies, coastal zone, 
biospheres, mountains, forests 

No Not envisaged.  
 
 
 
 

3. Areas used by protected, 
important or sensitive Species of 
flora or fauna for breeding, 
nesting, foraging, resting, over 
wintering, migration 

No Not envisaged.  
 

4. Inland, coastal, marine or 
underground waters 

Yes  Vempadu Major Canal – 0.23 km (W) 
Tammileru river – 8.4 km (E) 
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Pond near Akkireddigudem – 0.4 km (E) 
Pond near Ramanakkapeta – 1.15 km (W) 
Ramlinga Cheruvu – 4 km (SE) 
Pappana Cheruvu – 5 km (SW) 
Nalla Cheruvu – 6 km (SE) 
Pedda Cheruvu – 3.3 km (E) 

5. State, National boundaries No Nil 
6. Routes or facilities used by the 

public for access to recreation or 
other tourist, pilgrim areas 

Yes Vissannapeta - Nuzividu connecting road at 
7.5 km (W)  
Chintalpudi – Eluru road at 10 km (E) which 
connects to NH-5 

7. Defence installations No Nil 
8. Densely populated or built-up 

area 
Yes Akkireddigudem village is at a distance of 

0.35 km from the industry. 
9. Areas occupied by sensitive man-

made land uses 
(hospitals, schools, places of 
worship, community facilities) 

No Hospitals, schools, temples and other 
general community facilities exist in the 
settlements in the study area. 

10. Areas containing important, high 
quality or scarce resources 
(ground water resources, surface 
resources, forestry, agriculture, 
fisheries, tourism, minerals) 

No Not applicable 

11. Areas already subjected to 
pollution or environmental 
damage. (those where existing 
legal environmental standards are 
exceeded) 

No Not applicable.  

12. Areas susceptible to natural 
hazard which could cause the 
project to present environmental 
problems 
(earthquakes, subsidence, 
landslides, erosion, flooding or 
extreme or adverse climatic 
conditions) 

Yes The project area falls under seismic zone II 
as per IS: 1893 (Part1):2002. 

 
(IV). Proposed Terms of Reference for EIA studies:  
Please refer to attachment for Draft ToR in Online Submission In MoEF&CC Website 
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Pre-Feasibility Report for Expansion of APIs and API Intermediates 
Manufacturing Unit and R&D Facility 

 

1.0  Executive Summary 

M/s. Porus Laboratories Pvt. Ltd., Unit-IV (Formerly known as M/s. Porus Drugs and 

Intermediates Pvt. Ltd.), proposes to expand its Active Pharmaceutical Ingredients (APIs) and API 

Intermediates manufacturing unit with R&D facility and 3 MW Coal/ Husk/ Pellets fired Captive 

Power Plant at Sy. Nos.: 87, 92/10, 106/1c, 106/2c, 107/2a, 107/2b, 107/3, 108/1b and 108/2, at 

Akkireddigudem (V), Musunuru (M), Krishna District, Andhra Pradesh with a total investment of 

Rs. 80.25 Crores including the existing investment of Rs. 24.96 Crores.  

The proposed expansion project falls under the Category ‘A’, project or activity 5(f) 

according to the EIA Notification 2006. 

1.1 Salient Features of the Project: 

• The present unit was originally established in 1983. In 2008 M/s. Porus Drugs & 

Intermediates Pvt. Ltd., Unit IV changed its name to M/s Porus Laboratories Pvt. Ltd.  

• Proposing expansion is in the existing area with extended land from 6.48 Ha to 10.23 Ha 

(25.28 Acres).   

• The proposed project is to manufacture 18 APIs and API intermediates with a production 

capacity of 11601 TPA (existing 2940 TPA) on campaign basis i.e., 18 products at a time & 

R&D activity and 3 MW coal/husk/pellets Captive power plant (CPP).  

• Total Greenbelt area is 4.72 Ha (46.2 %).  

• Industry obtained Environmental Clearance for existing activity vide order no.                             

J-11011/1101/2007-IA II (I) dated 02-02-2009 in the name of M/s. Porus Drugs & 

Intermediates Pvt. Ltd., Unit-IV and CFE vide No. APPCB/VJA/VJA/508/CFE/HO/2009-578 

dated 31-05-2010 in the name of M/s. Porus Laboratories Pvt. Ltd., Unit-IV. 

• Industry obtaining regular consent renewals from APPCB and obtained CFE for change of 

product mix with no increase in pollution load issued by APPCB vide order no. 

508/PCB/CFE/RO-VJA/HO/2014 dated 29-11-2014. Latest CFO was issued by APPCB vide 

order no. APPCB/VJA/VJA/13734/CFO/HO/2015-2116 dated 13-03-2015. 

• This proposed expansion project site is located at an aerial distance of  

i. Vissannapet – Nuzividu  connecting Road at 7.5 km (W) and Chintalpudi – Eluru 
road at 10 km (E) which connects to NH-5  

ii. Akkireddigudem village at 0.35 km in E direction  

iii. Ramnakkapeta village at 1.8 km in W direction 

iv. Nuzividu at 11 km in SSW direction 
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v. Nuzividu railway station at 27 km in S direction 

vi. Musunuru (Mandal Headquarters) at 7km in SSE 

vii. Machilipatnam (District Headquarters) at 80km in SSE direction 

viii. Vijayawada at 45 km in SSW direction 

ix. Gannavaram Airport at 41 km in S direction. 

• Total cost of the expansion is Rs. 80.25 Crores. Total capital cost allocated towards 

environmental pollution control measures is Rs. 31 crores including existing investment of 

Rs. 4.3 Crores. Recurring cost after expansion will be about Rs. 38 crores per annum. 

• Total water requirement will be about 1587 KLD of which fresh water requirement will be 758 

KLD and balance 829 KLD will be recycled water from ETP. Fresh water will be met from 

Groundwater from existing Bore wells. 

• The proposed power requirement of the plant is 950 KVA including existing 700 KVA. DG 

sets are used as standby during power failure. 

• Total 300 employees including existing project will be benefitted due to the proposed 

expansion project. Out of which direct 200 and indirect 100 employees. 

• Coal of about 140 TPD (with 5000 Kcal) / husk of about 200 TPD (with 3600 Kcal)/ pellets of 

about 175 TPD (with 4000 Kcal) will be used in the proposed boilers for 30 TPH of 3 MW 

Captive Power Plant, 10 TPH coal/husk/pellets fired boilers and proposed 8 TPH boiler along 

with 1 lakh Kcal./hr Thermic Fluid Heater will be standby. Existing 5 TPH coal fired boiler will 

be dismantled. 

• Diesel of about 850 lit/hr will be used in the proposed 2 x 1000 KVA DG sets and 3 x 500 

KVA along with existing DG sets of 320 KVA and 380 KVA. 

• Industry will provide additional dual scrubbers based on the characteristics of process 

emissions. Boilers will be provided with economizer/ electrostatic precipitator/ multi-cyclone 

separator & bag filter to reduce the particulate emissions into atmosphere.  

• The wastewater generated from the plant will be about 938 KLD from process, washing, 

utilities, DM regeneration, scrubber, Q.C, R&D and domestic wastewater. 

• The effluent will be pumped to the above ground level R.C.C lined tanks for storage and 

neutralization then sent to proposed upgraded ETP-ZLD of 1200 KLD capacity within the 

premises. 

• Domestic wastewater will be sent to septic tank and the overflow to ETP - ZLD.  

• Hazardous waste will be segregated and collected in the HDPE drums / bags as appropriate 

and will be stored in the covered and raised platform with provision of leachate collection 

system. 
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• Solid waste like boiler ash will be continued to send to cement brick manufacturers. 

• Compressors, Boilers and DG sets will be the major noise generating units in the plant. Out 

of these, the generator will be functioning at the time of power failure. Acoustic enclosures 

provided at each generator unit to minimize the noise levels. However the workers in this 

area will be provided with ear muffs. 

Industry has uploaded for Form-I along with draft Terms of Reference (ToR) in MoEF&CC 

website, in the process of obtaining ToR for preparation of EIA, in line with issue of Environmental 

Clearance. Hence, a technical pre-feasibility report highlighting the expansion project and the 

various operations including waste generation and mitigation measures are prepared & submitted 

to the Environmental Appraisal Committee (EAC) for issuing ToR. 

2.0 Introduction  

2.1 Identification of the Project and Project Proponent 

The present unit was originally established in 1983. M/s. Porus Drugs & Intermediates Pvt. 

Ltd., Unit IV changed its name to M/s Porus Laboratories Pvt. Ltd in 2008, ROC copy for Change 

in Name is enclosed as Annexure-I. Industry proposed to expand its Active Pharmaceuticals 

Ingredients (APIs) and API Intermediates manufacturing facility with R&D facility in the total area of 

10.23 Ha (incl. 6.48 Ha) located at Akkireddigudem Village, Musunuru Mandal, Krishna District, 

Andhra Pradesh. The proposal is to obtain Environmental Clearance from the Ministry of 

Environment, Forests and Climate Change (MoEF&CC) and Consent for Establishment from 

APPCB.  

• Industry’s first Environmental Clearance was obtained vide order no.                                        

J-11011/1101/2007-IA II (I) dated 02-02-2009 (Annexure-II) and obtained CFE vide No. 

APPCB/VJA/VJA/508/CFE/HO/2009-578 dated 31-05-2010 (Annexure-III). 

• Industry has CFE for change of product mix with no increase in pollution load issued by 

APPCB vides order no. 508/PCB/CFE/RO-VJA/HO/2014-568 dated 29-11-2014 (Annexure-
IV). Latest CFO was issued by APPCB vide order no. APPCB/VJA/VJA/13734/ CFO/HO/2015 

– 2116 dated 13-03-2015 valid upto 30-11-2015 (Annexure-V). 

• Total investment for the proposed project is about Rs. 80.25 Crores including existing 

investment of Rs. 24.96 Crores as per CA certificate (Annexure-VI). 

• Total production capacity is 11601 TPA (existing 2940 TPA) from proposed 18 APIs and API 

intermediates at a time with R&D will be manufactured. 

Project Proponent: 

 The Porus Laboratories is promoted by Shri N. Purushothama Rao, Managing Director having 

more than 30 years of experience in the field of APIs.  
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 He is the founder of Porus Laboratories Pvt. Ltd., and has successfully expanded the company 

from a small unit in Jeedimetla in 1994 to five units by 2013.  

 His vision and hard work were the key factors for the growth of the company. He has 

Bachelor’s degree in chemistry.  

 Mr. N. Srinivasan, a director joined the industry in 2003. He has B. Pharm (hons) from BITS 

Pilani and M.S (Pharmaceutics) from Northeastern University, USA and has over 10 years of 

experience in varied aspects of business including technology transfer, SCM, Business 

Development and Finance.  

 He has worked with Ohm Laboratories, a subsidiary of Ranbaxy at New Jersey prior to joining 

the business in 2003. 

2.2 Brief Description of Nature of the Project 

The project proponent proposed to expand existing API manufacturing unit. As per EIA 

Notification 2006, the project is 5 (f) Synthetic Organic Chemical Industry (Bulk Drug (API) & 

Intermediates). The products manufactured are used in API formulation industry and the 

therapeutic category of the products is Anti-migraine, Antibacterial, Anti-diabetic, Anti-depressant, 

Anti-obsessional, Anti-Inflammatory, Anti-thrombotic, Anti-bacterial, Anti-convulsant etc., which are 

applicable for human consumption around the world after formulation activity. 

The manufacturing process of APIs consists of chemical synthesis and multiple stage of 

processing extending to maximum of six stages involving different types of chemical reactions. 

The entire process operations are operated by various technical, skilled and unskilled persons with 

due care to be met various standards prescribed by authorities.  

Technology for manufacturing the products listed under proposed expansion is available 

from in-house R&D & private consultants and proposes to adopt new technologies and techniques 

that are continuously refined in every stage of manufacturing to meet global standards. Industry 

will implement the proven technologies in the R&D for the cost effective & environment friendly 

practices.  

2.3  Need for the Project and its Importance to the Country and or Region 

 The Indian pharmaceutical industry valued at $16 billion has portrayed tremendous 

progress with reference to infrastructure development, technology base creation and a 

wide range of production. India has achieved an eminent global position in pharma 

sector. The Indian pharmaceuticals market is third largest in terms of volume and thirteen 

largest in terms of value, as per a pharmaceuticals sector analysis report by equity master. 

 The market is dominated majorly by branded generics which constitute nearly 70% to 80% 

of the market. The Indian pharmaceutical industry is estimated to grow at 20% compound 
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annual growth rate (CAGR) over the next five years, as per India Ratings. The domestic 

pharma growth rate was 11.9% in October 2014.  

 It is estimated that by the year 2015, the Indian pharmaceutical industry has the potential to 

achieve over Rs.2,00,000 Crore in formulations and bulk drug production. The industry now 

produces bulk drugs belonging to all major therapeutic groups requiring complicated 

manufacturing process and has also developed Good Manufacturing Practices (GMP) 

facilities for the production of different dosage forms.  

 The pharma industry exports APIs and pharmaceuticals worth over $ 14.9 billion in 2013-

14. It ranks 17th in terms of export value of bulk activities and dosage. Indian exports cover 

more than 200 countries including the highly regulated markets of USA, Europe, Japan and 

Australia. 

 At a growth rate of 7% per year, the pharmaceutical industry in India is well set for rapid 

expansion. As a result of the expansion, the Indian pharmaceutical and healthcare market 

is undergoing a spurt of growth in its coverage, services, and spending in the public and 

private sectors. 

2.4 Demand and Supply Gap 

The products manufacture by the proponent has demand from China, Japan, Middle East, 

Latin American countries and other Asian countries etc. In addition, the products are consumed in 

domestic market by Dr. Reddy labs, NATCO, Matrix etc.  It is reported that there is increase in the 

consumption of these products by about 5-6% every year. As Indian industries are importing from 

neighbouring countries and western countries, indicates the gap in the demand and supply of the 

products in the domestic markets.  

2.5 Imports vs. Indigenous production, Export Possibility, Domestic/Export Markets 

Presently China is dominating in the API (bulk drug) market the world over. India is 

importing all major intermediate chemicals required for manufacturing lifesaving drugs i.e., Anti-

Cancer Drugs, Anti ulcerative, etc. We are importing from China – the Third generation Antibiotics 

mainly Cephalosporin intermediates that are of very high value. Most of our imports are from 

Chinese companies and thus we are losing our valuable foreign reserves to China. As mentioned 

above the imports have gone up from $ 2.9 billion in 2011 to about $ 4.6 billion in 2012 on account 

of APIs, Pharmaceuticals and fine chemicals. During the same period the imports of formulations 

has also doubled. The Chinese, American and European markets play a very vital role in the 

supply of these products to our country. This clearly indicates that there is tremendous scope for 

developing the indigenous products by reducing the imports and thus saving the foreign exchange 

reserves of the country. This potential can be utilized to the fullest extent possible by increasing 
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the production capacity of the existing industries or by establishing new industries to meet the 

market demand of the products. 

As it is a well known fact that Indian products are well accepted abroad for its quality and 

marketing flexibility. The exports from the Indian companies to other foreign countries such as 

Europe, America, Japan and other African countries has been increasing from Rs.8007 in 2005 to 

Rs.16565 Crores in 2009. This shows the acceptability of the products produced in India. The 

formulations market has shown a tremendous increase in the exports from about Rs.9500 to 

Rs.23700 Crores during the same period. However, the basic raw material for formulations is 

APIs. Hence, this sector has a tremendous potential of indigenous market as well as export market 

and the promotion of such projects will not only help by way of generation of employment but also 

by generation of foreign currency reserves for the country. The figures mentioned above are 

sourced from BDMA.  

2.6      Employment Generation due to the Proposed Project 

The following Table shows the manpower requirement after expansion of the proposed 

project: 

Type Existing 
(No. of persons) 

Proposed 
(No. of persons) 

Total after 
Expansion 

Direct 100 100 200 
Indirect 50 50 100 
Total 150 150 300 

3.0 Project Description 

3.1 Type of the project  

Proposed expansion project of APIs & API intermediates falls under category ‘A’ as per EIA 

Notification 2006 under the item No. 5 (f). There are no interlinked projects. 

3.2 Location  

The unit is located at Sy. 87, 92/10, 106/1c, 106/2c, 107/2a, 107/2b, 107/3, 108/1b and 

108/2 Akkireddigudem (V), Musunuru (M), Krishna District, Andhra Pradesh. The proposed project 

expansion site has coordinates of all corners is presented in Table 1.  The study area represents 

Rural Environment.  

 Table 1: Coordinates of all corners of the Project site 

Sl. 
No. Latitude Longitude Sl. 

No. Latitude Longitude 
1 16°53'27"N 80°53'41"E 6 16°53'14"N 80°53'44"E 
2 16°53'23"N 80°53'54"E 7 16°53'20"N 80°53'45"E 
3 16°53'20"N 80°53'53"E 8 16°53'25"N 80°53'46"E 
4 16°53'20"N 80°53'55"E 9 16°53'27"N 80°53'41"E 
5 16°53'10"N 80°53'54"E    
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The map showing general location, specific location, Google map showing the Coordinates 

and plant layout of the Total Project and existing project is enclosed at Annexures VII, VIII, IX, X 

respectively. 

3.3       Alternate sites  

This proposed expansion project is in the existing and additional plant area at 

Akkireddigudem village. Hence no alternate sites were considered.  

Environmental considerations of this expansion project site. 

 This expansion site is in existing industry with additional plain land. 

 > 0.3 km away from human habitation,  

 0.23 km (W) away from Vempadu major canal,  

 8.4 km (E) away from Tammileru river.  

 There are 8 reserve forests. 

• Ramanakkapeta R.F. (Dense Scrub) at 1 km (W) and Ramanakkapeta R.F. (Fairly 

Dense Scrub) at 2.5 km (NW) 

• Somavaram R.F. (Dense Scrub) at 2.6 km (NE), 

• Lopudi R.F. at 3.4 km (E) 

• Tummagudem R.F. at 3.5 km (NNW) and Tummagudem R.F. (Open Scrub) at 7.2 km 

(NNW) 

• Arugolanupeta R.F. at 8 km (NW) 

• Annavaram R.F. at 8.5 km (SW) 

 Exist Transportation and Communication network  
 There are no rare or endangered or endemic or threatened (REET) species of animals or birds. 

3.4      Size or magnitude of operation 
Project Area: 10.23 Ha. (incl the existing 6.48 Ha) 

Production Capacity: 11601 TPA from 18 APIs & API intermediates and R&D activity at a 

time. 

Products: The permitted and proposed products along with its production capacities are 

presented in Tables 2 and 3 respectively.   
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Table 2:  Permitted (Existing) and their Capacities 

SI. 
No. Product Existing Products 

Quantity 
Group - A Products (kg/day) (TPA) 
1. 4,4-Cyclohexylidene di-o-cresol 500 180 
2. Bisphenol Acetophenone 333.3 119.9 

3. 
P-Phenolphthalein bisphenol (or) 2-
Phenyl-3,3-Bis [4-Hydroxy Phenyl] 
Phthalimide (PPPBP) 

6666.7 2400 

4. 

1,5-Bis-[2,6-dimethyl]-4-[2-methyl-2-
popenoxy]phenyl}-penta-(2,6-
dimethyl]-1,4-phenyleneoxide [MX-
9000] 

550 198 

5. Tetramethyl bisphenol acetone 
[TMBPA] 276.7 99.6 

6. [1,1,1-Tri-(4-hydroxy phenyl)] 
ethane [THPE] 276. 7 99.6 

7. 4-Hydroxybenzonitrile [HBN] 276.7 99.6 
8. 4-Nitro-N-methyl phthalimide [4-NP] 950 342 
9. Sumatriptan Succinate 16.7 6 

Group - B Products   
10. Ciprofloxacin Hydrochloride 1666.7 600 
11. Metformin Hydrochloride 666.7 240 
12. Venlafaxine Hydrochloride 33.3 11.9 
13. Sertraline Hydrochloride 33.3 11.9 
14. Celecoxib  166.7 60 
15. Clopidogrel Hydrogen Bisulfate 100 36 
16. Enrofloxacin  1000 360 
17. Pioglitazone Hydrochloride  33.3 11.9 
18. Gabapentin 66.7 24 
Total Production Capacity  
(any three products at a time). 8166.7 2940 

 

SI. 
No 

Name of the By-Product Quantity 
(kg/day) 

Quantity 
(TPA) 

Name of the Product 

1. Piperazine ML’s 9756.67 3512.40 Ciprofloxacin Hydrochloride 
2. N-Ethyl Piperazine ML’s 6066 2183.76 Enrofloxacin 
3. Spent Sulfuric Acid 6924 2492.6 4-Nitro-N-Methyl Pthalimide 
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Table 3: Proposed Products, their Capacity and Therapeutic Category 

SI. 
No. Product Quantity 

(kg/day) 
Quantity 

(TPA) 
Therapeutic Category 

/ Intermediate / 
Chemical 

1 Bisphenol Acetophenone 333.3 120 Chemical 

2 
P-Phenolphthalein bisphenol (or) 2-
Phenyl-3,3-Bis (4-Hydroxyphenyl) 
Phthallimide (PPPBP) 

10000 3600 Chemical 

3 

1,5-Bis-[2,6-dimethyl-4-(2-methyl-2-
propenoxy) phenyl}-penta-(2,6-
dimethyl-1,4-phenyleneoxide (MX-
9000) 

1389 500 Chemical 

4 Tetramethyl bisphenol acetone 
(TMBPA) 276.7 99.6 Chemical 

5 [1,1,1-Tri-(4-hydroxyphenyl)] ethane 
(THPE) 276.7 99.6 Chemical 

6 4-Hydroxybenzonitrile (HBN) 276.7 99.6 Chemical 
7 4-Nitro-N-Methyl Phthalimide (4-

NPI) 13889 5000 Chemical 
8 Sumatriptan Succinate 16.7 6 Anti-Migraine 

9 
3-[2-(Dimethylamine)ethyl]-N-
methyl-1H-indole-5-methane 
sulfonamide 

366.7 132 Sumatriptan 
Intermediate 

10 Ciprofloxacin Hydrochloride 1666.7 600 Anti-infective 
11 Metformin Hydrochloride 666.7 240 Anti-Diabetic 
12 Venlafaxine Hydrochloride 33.3 12 Antidepressant 
13 Sertraline Hydrochloride 166.7 60 Antidepressant 
14 Celecoxib 100 36 Antirheumatic 

15 Clopidogrel Hydrogen Bisulfate 1000 360 Antithrombotic, 
Antiplatelet agent 

16. Enrofloxacin 33.3 12 Antibiotic  
17 Pioglitazone Hydrochloride 66.7 24 Anti-Diabetic 
18 Gabapentin 1666.7 600 Anticonvulsant 

Total Production Capacity  
(18 products at a time). 32224.7 11600.8  

R&D activity 0.55 0.2  
Total Production Capacity  

(18 products at a time and R&D). 32225.3 11601  

 

List of By-products 
 

SI. 
No. Name of the By-Product Quantity 

(Kg/day) 
Quantity 

(TPA) Name of the Product 

1. Piperazine ML’s 9756.7 3512.4 Ciprofloxacin Hydrochloride 
2. N-Ethyl Piperazine ML’s 202.2 72. 8 Enrofloxacin 
3. Spent Sulfuric Acid 245126 88243 4-Nitro-N-Methyl Pthalimide 

 
 3.5       Project Description with Process Details 

The manufacturing process of APIs consists of chemical synthesis extending to maximum 

of six stages of processing involving different types of chemical reactions. Typical process 



M/s Porus Laboratories Pvt. Ltd., Unit-IV                                                       Pre-Feasibility Report 
 

10 
                                                                     

 

description with process details is enclosed at Annexure-XI. These drugs are mainly used for 

human Medication after Formulation activity for various diseases. Industry will implement the 

proven technologies in the R&D for the cost effective & environment friendly practices. The plant 

layout showing existing and proposed components of the project is enclosed at Annexure-X. 

3.6 Raw Materials  

The raw materials required for the manufacture of proposed products are the chemicals 

and the fuel.  

• The APIs & API Intermediates manufacturing involve the use of various chemicals and 

organic solvents either directly as reactant or for extraction of a product of interest from the 

reaction mixture.  

• Coal / Husk / Pellets consumption will be 140 / 200 / 175 TPD for the proposed 30 TPH for 

3MW Captive Power Plant and 10 coal/husk/pellets fired boilers. Existing 1 lakh Kcal/hr 

Thermic fluid heater and proposed 8 TPH coal/husk/pellets fired boiler will be used as 

standby. Existing 5 TPH coal fired boiler will be dismantled.  

• About 850 lit/hr diesel will be used at full operation load in the proposed 2 x 1000 KVA & 3 

x 500 KVA DG sets along with the existing 320 KVA and 380 KVA DG sets.   

• The total power requirement of the proposed plant is 950 KVA including existing 700 KVA.  

DG sets are used as standby during power failure. 

• Mode of transportation of all raw materials and finished products from the project site is by 

road to local markets and by road / rail / sea if exported.  

The chemicals (raw materials) required for the manufacture of proposed products is 

presented at Annexure – XII and Hazardous chemicals list is presented at Annexure – XIII.  

3.7 Resources Optimization / Recycling and Reuse   

R&D facility in the unit is taking all efforts to recycle the wastes / reuse wherever possible. 

However, R&D is a continuous process, where improvements in the processes adopted by the 

industry, waste minimization etc. will be worked out as the project progresses. Following are some 

of the recycle options proposed by the industry. 

 Industry is proposing to upgrade Zero liquid discharge plant to reuse all treated effluents as 

makeup water for utilities like Cooling Tower and Boiler. This will reduce the fresh water 

consumption. 

 Industry is proposing dedicated reactors for few products there by reducing the reactor 

washings. 

 All solvents are recovered to the extent possible and reused in the process. 

 Organic residue and spent carbon will be sent to Authorized Cement industries to burn in 
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Cement Kiln as an alternate fuel. 

 Boiler ash will be sent to Cement Brick manufacturing units. 

 Waste / Used oil will be sent to Authorized Waste / Used oil Reprocessing units. 

 Container & container liners of hazardous chemicals, Polythene / HDPE Bags, broken plastic 

drums shall be disposed of to outside agencies after complete detoxification.    

 Waste Lead acid batteries will be sent back to suppliers on buy back basis. 

 Optimum utilization of solar energy.  

  Recycling and reuse of by-products, solvents generated during the process will also be 

planned properly thereby implementing the clean manufacturing techniques.  

3.8 Availability of Water and Energy 

The total fresh water requirement is about 758 KLD which will be met from Groundwater 

from existing bore wells  The proposal is to minimize the effect on the level of water table by 

practicing reuse / recycling of the treated water wherever possible thereby reducing the fresh 

water requirement. Water analysis report of the raw water at project is enclosed as Annexure – 
XIV. 

The total power requirement will be met from Andhra Pradesh State Power Distribution 

Corporation Limited (APSPDCL). Coal and Diesel will be procured from the distribution sources 

closer to the project site. 

3.9 Quantity of Wastes Generation  and  their Management/ Disposal 

3.9.1 Water requirement and Wastewater Generation and their Management/ Disposal 

The permitted and proposed water requirement and wastewater generation and its 

proposed treatment is presented in Tables 4 & 5 respectively. The sources of wastewater 

generation are from the process, floor & reactor washes, utilities, Q.C, R&D, scrubber and plant 

domestic waste. Total proposed wastewater will be 938 KLD, which will be segregated into 

HTDS/HCOD & LTDS/LCOD and collected by gravity into a collection tank separately. This 

individual effluent will be pumped to the above ground level R.C.C lined tanks for storage and 

neutralization then sent to ETP-ZLD. The effluents segregated quantity, characteristics and 

treatment flow is briefly presented in Table 6. 
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Table 4: Existing Water Requirement, Wastewater Generation and its Treatment 
 

Description 
Water 

Requirement 
(KLD) 

Wastewater 
Generation 

(KLD) 
Treatment Method 

High TDS Effluents 

Process & 
Washings  
 

29.74 32.67 

• Stripper condensate for recovery of 
organic compounds followed by disposal 
to cement plant. 

• Stripped bottom effluents to forced 
evaporation in MEE & VTFD. 

• Condensate from MEE & VTFD to ETP. 
• Salts from VTFD to TSDF. 
• RO permeate for boiler makeup. 

RO reject to MEE, VTFD. 
 
 

LTDS Effluents 
Washings 3.0 3.0 • ETP  

• RO permeate for boiler makeup. 
• RO rejects to MEE, VTFD. 

Boiler Blow 
Down & Cooling 
bleed off (LTDS) 

70.0 5.0 

Scrubbing, QC 
and R&D 1.0 1.0 

DM Plant  0.5 0.5 
Domestic 9.0 8.0 Septic tank followed by soak pit. 

Total 113.24 50.17  
 

 
Table 5: Proposed Water Balance, Segregation and Treatment Method 

 

Description 
Input  (KLD) Output (KLD)  

Fresh 
Water 

Recycled 
Water 

Evaporation 
/ Handling 

Loss 
Total 

Wastewater 
Segregation type of 

Wastewater 

Process (18 
products at a 
time) 

579 -- (-69) 648 
(709.9 Tons) HTDS/HCOD 

Washings 
(reactor, 
containers, 
floor, etc.,) 

20 - -- 20 LTDS/LCOD 

Boiler  
(30 TPH for 
3MW CPP &  
10 TPH)  

43 
(35 % 

Makeup) 
289 160 

(17% loss) 

32 
(3% Blow 

down) 
Utilities 

(LTDS/LCOD) 
 

140 
(15 % MEE- 

Steam 
condensate) 

Cooling Tower  
9000 TR -- 540 495 45 

(Bleed) 
DM 
Regeneration 16 -- - 16 HTDS / LCOD 
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Scrubber 20 - - 20 HTDS / LCOD 

Q.C and R&D  5 -- - 5 LTDS/LCOD 

Domestic (300 
nos @50 lpcd) 15 -- 3 12 LTDS/LCOD 

Greenbelt 
(12 acres) 60 -- 60 - -- 

Total 

758 829 649 938 
 

Reuse:  
Stripper condensate 4 KLD;                                 
Moisture in salt and ETP 
sludge is 12 KLD,                                      
Water loss in ETP 93 KLD 
(Total water loss is 109 KLD 
= 12 %) 

1587 1587 

Note: 648 KLD is 709.9 Tons consists of 648.3 KLD water and 61.6 Tons of salts (Max. on various 
combinations) as per material balance. 

 
Table 6: Effluent Treatment Flow for as per Segregation 

Effluent 
Characteristics 

Quantity 
(KLD) Treatment Flow 

Process, DM & Scrubber 
HTDS/HCOD & (HTDS)  
   HTDS  > 5000 mg/l 
   HCOD > 5000 mg/l 

684 

Collection Equalization   Neutralization   
Settling   Holding  Steam stripper  MEE 
along with HTDS effluent  Condensate to  ETP 
(biological treatment)  Concentrate to 
ATFD/VTFD  
 
ATFD / VTFD Condensate to ETP (Biological 
Treatment) along with domestic wastewater (septic 
tank overflow)  Pressure Sand Filter  Activated 
Carbon Filter   R.O  R.O rejects to MEE. 
 
R.O Permeate & Condensate to cooling tower 
 
ATFD Salts to TSDF and stripped solvents to 
SPCB authorized cement industries 

Washings, Boiler, 
Cooling Tower, QC & 
R&D  
LTDS / LCOD  
   LTDS  < 5000 mg/l 
   LCOD < 5000 mg/l 

242 
Collection Equalization   Neutralization ETP 
(Biological Treatment) along with MEE  
Condensate  

Domestic 12 Septic tank  Overflow to ETP (Biological 
Treatment) 

 
 

Existing treatment system will be enhanced to meet the proposed effluent quantities and 

proposed ETP facility is enclosed as Annexure-XV. All the treatment tanks etc., will be 

constructed / installed above the ground with water proof lining.  This individual effluent will be 

continue to be pumped to the above ground level R.C.C lined tanks for storage and neutralization 

then sent to proposed ETP-ZLD of 1200 KLD capacity within the premises. 
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ETP – ZLD facility with primary (equalization and neutralization), secondary (stripper with 

MEE, ATFD & biological) and tertiary treatment (PSF, ACF & R.O) will be provided.  Domestic 

wastewater will be sent to septic tank and the overflow to ETP (biological treatment). Concentrate 

from MEE system will be sent to ATFD / VTFD and the salts from the evaporation system will be 

collected and sent to TSDF for safe disposal.  

3.9.2   Hazardous / Solid Waste Generation, Handling and their Disposal 

Hazardous/ Solid waste will be segregated, detoxified and collected in the HDPE Drums / 

Bags and will be stored in the covered and raised platform with Leachate collection system. The 

existing and proposed solid waste and other waste generated, handling and disposal method from 

the various stages of APIs & API intermediates manufacturing plant is presented in the Table 7 & 
8 respectively. Spillages such as wastewater / solid wastes / raw material are possible and the risk 

of this would be limited to within the premises of the manufacturing facility. A precautionary 

measure like spillage control management is practiced in the industry. 

Table 7:  Solid Waste Generation from the Existing Products 

Sl. 
No. Source Permitted 

Quantity (kg/day) Disposal Option 

Hazardous Wastes with disposal option 

1. Organic residue 1247 TSDF, Parwada, Visakhapatnam 
District for incineration/ Authorised 
cement plants for co-processing. 2. Spent Carbon 209 

3. Inorganic & 
Evaporation salt 3223 

 
 
 

TSDF, Parwada, Visakhapatnam 
District for secured land filling. 

 
4. ETP Sludge 600 

Hazardous Wastes with Recycling Option 

1.  Used oil/ Waste 
lubricant oil 300 Kg/annum Authorized Reprocessors/ Recyclers 

2. 

Detoxified containers 
& Container liners 
a) HDPE Drums 
b) Plastic Bags 
c) Carboys 

 
 

300 Nos./annum 
50 Nos./annum 
20 Nos./annum 

After complete detoxification, it shall be 
disposed of to outside agencies. 
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Table 8:  Solid Waste Generation from the Proposed Products 

Sl. 
No. Source 

Proposed 
Quantity 

(TPD) 
Handling 
Method Disposal 

1. Organic residue 11.2 

HDPE 
Drums 

 
Sent to SPCB Authorized 
Cement industries / TSDF 

2. Spent Carbon 3.7 

3. 
Distillation Bottom Residue 
(1% of spent solvents) 

1.8 

4. Inorganic & Evaporation 
salt (Process) 62.4 

HDPE 
Bags 5. 

Evaporation salt  
(Non-Process) 

3.5 

6. ETP Sludge 10 

7. Boiler Ash 42 
Stored in 
covered 

area  

Sold to Cement Brick 
Manufacturers 

Other Hazardous Waste generation from the Plant 

8. 

a) Detoxified Container / 
Liners drums 
b) HDPE Carboys 
c) Fiber Drums 
 
d) PP Bags 

 
 

1000 Nos./ 
month 

 
200 

Kg/month 

Designated 
covered 

area 

Disposed to SPCB 
Authorized agencies after 

complete detoxification  

9. 
Spent solvents 
(with moisture) 
(solvents 178+water 7 ) 

185 KLD 
Stored in 
Drums / 
Tanks 

Sent to Inhouse Solvent 
Recovery System 

10. Recovered Solvents from 
spent solvents 165 KLD 

Stored in 
Drums / 
Tanks 

Recovery within the premises 
duly sending the residue to 

Authorized agencies 

11. 
Spent Mixed solvents 
(13 from SRS + 4 from 
ETP) 

17 KLD 
Stored in 
Drums / 
Tanks 

Recovery within the premises 
/ Sent to SPCB Authorized 

agencies 

12. Waste oils & Grease 3 KL/A Stored in 
Drums 

Sent to SPCB Authorized 
agencies for reprocessing / 

recycling. 

13. Used Lead acid Batteries 100 Nos. / 
annum 

Designated 
covered 

area 
Sent to suppliers on buy-back 

basis. 

14. Misc. Waste  
(spill control waste) 24 TPA Stored in 

Drums TSDF 

15. Spent Catalyst  8.4 TPA Stored in 
Drums 

Sold to suppliers on buy-back 
basis. 

 
* Solid waste quantities maximum on 18 products at a point of time 
 

3.10 Schematic Flow Sheet for EIA Procedure 

The schematic flow sheet for EIA procedure is depicted as Annexure -.XVI. 
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4.0 Site Analysis 
4.1 Connectivity 

The proposed expansion project site is connected to Vissannapet-Nuzividu  at 7.5 km (W) 
and Chintalpudi-Eluru road (E) at 10 km which further connects to NH-5; Akkireddigudem village at 
0.35 km (E); Ramankkapeta village at 1.8 km (W); Nuzividu at 11 km (S); Musunuru at 7 km 
(SSE); Machilipatnam (District Headquarters) at 80km (SSE); Vijayawada at 44 km (SSW); 
Nuzividu railway station at 27 km (SE) and Gannavaram Airport at 41 km (S). 

4.2       Land Form, Land use and Land Ownership 

Total land is 10.23 Ha. is in possession of Project Proponent. 

4.3      Topography  

The Topography map with a 10 km radius is enclosed as Annexure-XVII. 

4.4       Existing Land Use Pattern 

The existing and proposed land use pattern of project area (core area) 10.23 Ha. Industrial 

land and shortest distance of environmental components in buffer area from the project periphery 

is given in Table 9. 

          Table 9: Environmental Components Shortest distance from Project Periphery 
 

S.No. Particulars Details (Distance & Direction w.r.t. site) 
1. Water bodies • Vempadu Major Canal – 0.23 km (W) 

• Tammilery river – 8.4 km (E)  
• Pond near Akkireddigudem – 0.4 km (E) 
• Pond near Ramanakkapeta – 1.15 km (W) 
• Ramlinga Cheruvu – 4 km (SE) 
• Pappana Cheruvu – 5 km (SW) 
• Nalla Cheruvu – 6 km (SE) 
• Pedda Cheruvu – 3.3 km (E) 

2. Reserve Forests No high quality or scarce resources are present in the buffer 
zone. Following Reserved forest blocks are present such as  
• Ramanakkapeta R.F. (Dense Scrub) at 1 km (W) and 

Ramanakkapeta R.F. (Fairly Dense Scrub) at 2.5 km (NW) 
• Somavaram R.F. (Dense Scrub) at 2.6 km (NE), 
• Lopudi R.F. at 3.4 km (E) 
• Tummagudem R.F. at 3.5 km (NNW) and Tummagudem R.F. 

(Open Scrub) at 7.2 km (NNW) 
• Arugolanupeta R.F. at 8 km (NW) 
• Annavaram R.F. at 8.5 km (SW) 

3. National Parks / Wild 
Life Sanctuaries/ Eco 
sensitive areas  

Nil 

4. Agricultural land Adjacent  
5. Non-Agricultural land Adjacent  
6. Habitation Akkireddigudem Village  
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4.5      Existing Infrastructure 

Internal CC roads, 1 approach road connecting to Vissannapet – Nuzividu  connecting road 

and another approach road connecting to Chintalpudi-Eluru road which further connects to NH-5, 

Transportation facilities, water supply, Inhouse ETP facility, Power supply, Occupation Health 

Centre, Conference halls, Telecommunication facility etc., are available. 

4.6      Soil Classification 

The soil in the project site is Red and in the study area is mostly red in colour, containing 

25.22% sand, 36.86% silt and 37.92% clay, . The soil analysis report of the project site is enclosed 

as Annexure-XVIII. 

4.7       Climate Data from Secondary Sources 

 The tropical climate conditions with extreme hot summer and cold winter prevail in this 

district. April to June are the hottest months with high temperature in May. The monsoon usually 

breaks in the middle of June and brings good rains upto middle of October. The normal rainfall of 

this district is 1034 mm. the average rainfall recorded during the year 2008-09 is 11188 mm in 

2009-10 it is 839 mm (Source: District Hand Book 2010) 

The climate of the district is moderate and characterized by tropical rainy climate with 

aggressive summer. The period from December to middle of February is generally the season of 

fine weather. The summer season is from March to May. This is followed by monsoon period from 

June to September, the post monsoon from October to December and the winter season from 

January to February.  

The average annual rainfall of the district is 1011.2 mm, which ranges from nil rainfall in 

January and March to 216.8 mm in July. The mean seasonal rainfall distribution is 700 mm in 

southwest monsoon (June-September), 241 mm in northeast monsoon ( Oct-Dec), 6.3 mm rainfall 

in Winter (Jan-Feb) and 64 mm in summer (March – May). The percentage distribution of rainfall, 

season-wise, is 69.25% in southwest monsoon, 23.82 % in northeast monsoon, 0.62 percentage 

in winter and 6.31 % in summer (Fig. 2). In general, the amount of rainfall increases from west to 

east. The mean daily maximum temperature in the district is about 38°C in May and the mean 

daily minimum temperature is about 20°C in December / January. Temperature in the district 

begins to rise from the middle of February till May. With the onset of southwest monsoon in June, 

the temperature decreases to about 20°C and is more or less uniform during the monsoon period. 

The relative humidity in the district is of the order of 80% in the mornings throughout the year, 

whereas in the evenings the relative humidity varies from about 70 to more than 80%. The annual 

rainfall during 2012 is 1510mm. (Source: Central Ground Water Board, Ministry of Water 

Resources, GoI, Ground Water Brochure, Krishna District, A.P.- September 2013). 
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4.8     Social Infrastructure  

National Highway no. 5 (Chennai – Kolkata) is at 27 km (SE), road network, transportation 

facilities, power supply, fire station and other basic amenities such as telecommunication facility, 

education centre, hospitals, community halls are available at Nuzividu at 11 km (S) and Musunuru 

at 7 km (SSE). 

5.0 Planning  

5.1 Planning Concept  

Type of Industry: The proposed expansion project is of APIs & API Intermediates manufacturing 

industry with R&D facility. 

Facilities: Industry proposed for expansion at existing and additional land and facilities required 

for the project will be provided as per requirement. 

Transportation: Transportation of raw material and final products is done via roads as the 

proposed project is well connected with roads, rail and airways. 

Town and Country Planning Classification: This is existing industry land and additional land is 

private land, converted to industrial use and is in possession of project proponent. 

5.2 Population Projection 

There is a scope for increase in the population from the proposed expansion project. 

Skilled workers prefer to stay in the nearby locations to avoid travelling from long distances. Local 

Non-technical villagers will be preferred for the unskilled jobs such as gardening, movement of 

materials, etc. Local / Non local educated youth will be employed as semi-skilled workers and 

training will be provided. Hence, there is a possibility of increase in population of the skilled and 

semi-skilled. However, on the whole there is a possibility of little increase in population of the area. 

5.3 Land use Planning 

The expansion unit has been proposed in the existing and additional land. Land use 

pattern of the Project area is given in Table 10. 
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Table 10 : Break up of proposed land use pattern 

S. 
No. Purpose 

 

Existing 
Area 

Additional 
Area 

Total After 
Expansion  

% 
Sq.m Sq.m Sq.m 

1. Built up 
area 17000 

24199 41199 40.29 

2. Roads 5170.26 5170.26 5.06 
3. ETP 2232 1571.25 3803.25 3.72 
4. Open area 14286 4830.26 4830.26 4.72 
5. Green belt 31300 15948.64 47248.64 46.21 

Total 64818 37433.41 102251.41 100 

5.4 Assessment of Infrastructure Demand 

On assessment of infrastructure demand near the project area Hospital with Ambulance 

facility and Fire station is requirement for the nearby villages of project area.  

5.5 Amenities/Facilities 

Industry will continue to provide and upgrade the following amenities / facilities in the 

proposed expansion project.  

• Canteen  
• Potable drinking water  
• Training block 
• Laying of Black top / Concrete internal roads 
• Fire hydrant facility 
• Eye/body wash showers  
• First Aid kits at all prominent places. 
• Head nurse for emergency medication. 
• Rest Room for employees 
• Seating facilities for those employees who do their work standing and ergonomically 

designed sitting facilities for those who do their work sitting 
• Pre-employment and routine medical examinations and the necessary follow up actions  
• Communication systems like Phone, Internet with safety measures, etc. 
• Security system at the entrance etc. 

6.0 Proposed Infrastructure 

6.1 Industrial Area 

Additional production blocks, administration facilities, utility area, ETP area are been 

proposed in the expansion area.  

6.2 Residential Area :  

There will be no residential area within the project site. 
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6.3 Greenbelt  

The expansion unit has been proposed in existing with extension area about 10.23 Ha i.e., 

102251.41 sq.m. Out of which about 4.72 Ha i.e. 47248.64 sq.m for Greenbelt area which is 

equivalent to 46.21 % of the total area. 

6.4 Social Infrastructure 

As a Corporate / Entrepreneur Social Responsibility (ESR), Industry will contribute for 

development of village social infrastructure. 

6.5 Connectivity 

There is no change in connectivity compare to existing facility.  

6.6 Drinking Water Management 

Potable drinking water will continue to be provided to all employees. The source of drinking 

water is Groundwater.  

6.7 Sewerage System 

Sewage will be generated from the Canteen and Toilets, which will be collected into 

sewage collection tank through pipelines and septic tank respectively. Overflow of these tanks will 

be sent to ETP – ZLD system which needs to be upgraded to meet the expansion project demand.  

6.8       Industrial Waste Management 

Existing storage system needs to enhance to meet the expansion project demand. The 

management of these wastes is to be handled very sensitively and by adopting proper segregation 

techniques. 

Liquid Waste Management: The liquid wastes from the various industrial activities will continue to 

be segregated and send to ETP-ZLD. 

Process Emissions Management: 

Manufacturing of APIs and API intermediates will result in gaseous emissions. Maximum 

Process emissions from existing and proposed products are given in Table 11 & 12 respectively. 
Proposed gaseous emissions will be scrubbed in two stage scrubbers with water or other liquid 

based on the characteristics of gases.   
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Table 11: Maximum Quantity of Process Emission for Existing Products 

Sl. 
No. 

Process 
Emission 

Maximum Quantity 
on various 

combinations 
(kg/day) 

Treatment Method 

1. HCl 88.03  Scrubber with water / caustic sol. 

2. CO2 58.43  Dispersed into atmosphere 

3. H2 1.17  Diffused with flame arrestor 

4 SO2 50  Scrubber using caustic sol. 
 

 
Table 12: Maximum Quantity of Process Emission for Proposed Products 

Sl. 
No. 

Process 
Emission 

Maximum Quantity on 
various combinations 

(kg/day) 
Treatment Method 

1. HCl  871.93  Scrubber with water / caustic sol. 

2. Monomethylamine 230.97  Scrubbed by using water 

3. H2 91.42  Diffused with flame arrestor 

4. CO2 1407.71  Dispersed into atmosphere 

5. SO2 500  Scrubber using caustic sol. 

Fugitive emissions Management: 

 Solvents used in the APIs & API intermediates manufacturing process will be stored in 
drums and bulk quantities will be stored in underground/ above ground storage tanks. 

 Solvents are handled in closed conditions thereby reducing the losses in the form of 
evaporation.  

 Proper earthing will be provided to all the electrical equipment and the joints / connections 
wherever solvent handling is done.  

 Reactor and solvent handling pump will have mechanical seals to prevent leakage. 

 The industry will take measures for reduction of fugitive emissions and for further reduction 
industry will provide vent condensers to the tanks.  

 Chilled brine circulation will be carried out to condensate the solvent vapour and to the 
receivers of the solvent vapors which ensures the maximum recovery. 

 Solvent vapours from the Centrifuge and Catch pots will be connect to vent condensers.  

 The height of the solvent receiver tank vent is above production block roof level and the 
diameter is 20 mm.  

 
 
 
 
 

 Flame proof fitting / equipments / pumps / lighting will continue to be used wherever 
solvents are used. The solvent storage tanks will be provided with breather valve to 
prevent losses. 
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Solvent Input  
Solvent 
Loss in 
Effluent 

Solvent 
Loss in 

Org. 
residue 

Solvent Loss 
(Handling) 

Solvent 
Recovery  

Solvent 
Recovery  

(KLD) (KLD) (KLD) (KLD) (KLD) (%) 
194.4 1.9 1.6 9.1 177.5 91.3 

Emissions from Utilities Management: 

Boilers and DG sets are the two main sources contributing to emissions from the plant. The 

proposed coal/ husk/ pellets fired boilers will be 30 TPH for 3MW Captive Power Plant, 10 TPH 

used for steam requirements. Proposed 8 TPH boiler along with 1 lakh Kcal./hr TFH will be 

standby and the existing 5 TPH coal fired boiler will be dismantled. Proposed 2 x 1000 KVA and 3 

x 500 DG Sets, existing 320 KVA and 380 KVA DG Sets will be used as standby power during 

power failures. The emissions from the boiler are given in Table 13. 

Table 13:  Stack Emission Details  

Source 
Stack 
Height 

(m) 
Diameter 

(m) 
Temperature  

( oC) 

Flue 
Gas 
Flow 
rate 

(m3/hr) 

Exit 
Gas 

Velocity 
(m/sec) 

PM SO2 NOx 

kg/hr 

Proposed 

30 TPH 55 1.3 150 82400 17.3 4.32 56.23 39.38 

10 TPH 40 0.9 150 21960 12.8 1.6 14.98 10.51 
8 TPH 30 0.8 150 13190 12.9 1.19 11.95 8.35 

1000 KVA  
DG Sets 11 0.4 150 5650 12.5 0.063 1.25 1.34 

500 KVA  
DG Sets 9 0.3 150 2820 11.1 0.032 0.63 0.67 

Existing 
1 lakh 
Kcal/hr 

TFH 
30 0.1 150 434 15.35 0.002 0.004 0.05 

320 KVA 
DG Sets 8 0.25 150 1807 10.23 0.02 0.4 0.43 

380 KVA 
DG Sets 8 0.25 150 2145 12.14 0.024 0.48 0.51 

The various measures proposed to minimize the pollution from the boiler are as follows:   

 Electrostatic Precipitator/ Multi-cyclone separator followed by Bag filter will be installed to 

control the particulate (PM) emissions within statutory limit of 115 mg/Nm3. To facilitate 

wider dispersion of pollutants, 55/ 40/ 30m height stack each will be installed.  

 The NOx emissions from the boilers will be controlled by controlling combustion measures, 

which will be approached by way of low NOx burners or by air stagging in boiler. The NOx 

emissions will be restricted to below 500 mg/Nm3.  

 Stacks will be provided to proposed D.G sets as per CPCB / SPCB Guidelines. 
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 Fugitive dust will be controlled by adopting dust extraction and dust suppression measures 

and development of greenbelt along the periphery of the proposed Boiler area.  

Noise Management: 

• Compressors, Boilers and DG sets will be the major noise generating units in the plant. 

• The noise levels of the DG sets will be well within the limits as these will be installed with 
acoustic enclosures. Workers will always be provided with ear muffs.  

• All the equipment in the plant would be designed to have a total noise level not exceeding 

85-90 dB(A) as per the requirement of OSHA (Occupational Safety and Health 

Administration) standards. 

6.9      Hazardous / Solid Waste Management 

• Solid waste mainly segregated into process organic residues, inorganic salts, boiler ash 

spent mixed unrecoverable solvents and spent carbon.  

• The organic residues, Spent carbon & Spent mixed unrecoverable solvents can be 

disposed off to Cement plants as recommended by CPCB for use as alternate fuels either 

in the solid or liquid form.  

• Boiler ash will be sold to brick manufacturers. 

• Inorganic salts are to be sent for landfill at HWMP – TSDF.  

Solid waste will be segregated, stored and disposed as mentioned in the Table 8 

6.10     Power Requirement & Supply / Source 

Power supply of 950 KVA will be drawn from the nearby sub-station of APPDC. Proposed   

2 x 1000 KVA & 3 x 500 KVA D.G. sets in addition to the existing 320 KVA and 380 KVA DG sets. 
D.G. set will be used as alternate arrangement in case of failure in power supply. 

7.0 Rehabilitation and Resettlement (R&R) Plan 

The proposed additional land is in possession of project proponent. Therefore 

Rehabilitation and Resettlement plan is not applicable to this expansion project site. The nearest 

habitation is away from 0.35 km away from the project site. 

8.0      Project Schedule & Cost Estimates 

8.1      Time Schedule for the project construction 

The timelines for commencement of proposed construction activity will be from June 2016 

as it is expected that the expansion project will be in a position to obtain Environmental Clearance  

& Consent for Establishment for the project. In 2016-17 the commercial production is expected to 

be commenced.  
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8.2       Estimated project cost  

Overall estimated cost involved in the total project (existing and proposed) like land, 

building, plant & machinery is Rs. 80.25 Crores. Total capital cost allocated towards environmental 

pollution control measures is Rs. 31 Crores and the Recurring cost will be about Rs. 38 crores per 

annum. 

9.0      Analysis of proposal (Final Recommendations) 

• The proposed expansion project will result in growth of surrounding area by generating direct 

and indirect employment to local people. Around 300 members will be benefitted due to the 

expansion project (incl. existing 150 nos.).  

• Under the Corporate Social Responsibility the Industry will continue to develop a policy of 

developing the villages in the vicinity by identifying the requirements. 

• No adverse effect on environment is envisaged as proper mitigation measures will be taken 

up. 

• Industry will strengthen the existing Safety, Health & Environment Department and also 

continue to engage recognized laboratories to carry out all necessary monitoring parameters 

for its activities.   

• The segregated (HTDS / LTDS) wastewater will regularly analyzed before and after 

treatment in ETP-ZLD.  

• Qualified staff will be appointed for the purpose of Operation and Maintenance of the 

pollution control facilities.  

• Stand-by facilities will be provided to all the pumps so as to ensure fail proof treatment, 

handling and disposal.  

9.1       Budgetary allocation for Pollution Control Measures  

The management will set aside adequate funds in its budget to fully meet the stated 

objectives of the environmental policy. The existing and proposed capital equipment for 

environmental management include up-gradation of effluent treatment plants, pipelines and 

channels for wastewater discharge, greenbelt development and the environment laboratory. The 

break-up of budgetary allocation for various control measures is presented in Table 14. 
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Table 14: Budgetary allocation for Pollution Control Measures  
 

S. 
No. Description 

Existing cost 
(in lakhs) 

Proposed cost 
(in lakhs) 

Capital Capital *Recurring 

  Air Pollution Control 

1. Multicyclone& Bag filter 
with Stacks  30 250 

15 2. Scrubbers 25 120 
3. Vent condensers 25 250 
 Water Pollution Control 

3. 

ETP Civil works, Steam 
stripper, MEE, ATFD, 
R.O. and mechanical 
equipment 

250 2000 3200 

 Noise Pollution Control 

4. Silencers / acoustic 
enclosures 2 10 2 

 Solid Waste Management 

5. Covered Platform with 
leachate collection system 5 20 500 

6. Greenbelt Development 10 30 10 

7. Occupation Health and 
Safety 10 100 30 

8. Fire Management 30 140 10 

9. Dyke walls and Storm 
water drains 10 40 5 

10. Environmental Laboratory 9 30 10 
11. Misc. 24 110 30 

Total 430 3100 3812 
*Recurring cost includes manpower, consumables, maintenance, energy charges per 

annum 
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General Location Map 

Musunuru Mandal (25), Krishna District 

Andhra Pradesh State  

Project Site 

India 
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Reserved Forest 

Specific Location (Route map) 

Ramanakkapeta 

Akkireddigudem 

Turpu Digavali 

Malapalli 

Gollagudem  

Digavali  

Mittagudem 

Nuzvid  

Vissnnapeta 

Chekkapalli 

Gogulampau 

 Porus Laboratories Pvt. Ltd., Unit-IV.  

Village 

Project site 

Lilanagar 

Ramachandrapuram 

Basavarappadu 

Surepalli 
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Sl. 
No. Latitude Longitude Sl. 

No. Latitude Longitude 

1 16°53'27"N 80°53'41"E 6 16°53'14"N 80°53'44"E 
2 16°53'23"N 80°53'54"E 7 16°53'20"N 80°53'45"E 
3 16°53'20"N 80°53'53"E 8 16°53'25"N 80°53'46"E 
4 16°53'20"N 80°53'55"E 9 16°53'27"N 80°53'41"E 
5 16°53'10"N 80°53'54"E    

      

Google Map Showing Proposed Project Coordinates 
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      P BLOCK-I

      P BLOCK-J3MW
POWER
PLANT

      P BLOCK-E

      P BLOCK-F

      P BLOCK-G

PLO
T N

O
:2

      STO
R

ES

     SOLVENT
        YARD

      P BLOCK-K

         M/S.PORUS LABORATORIES PVT LTD
                                                     ( UNIT-IV)

AKKIREDDYGUDEM, MUSUNUR MANDAL,
KRISHNA DISTRICT-521213, ANDHRA PRADESH

TITLE:- TOTAL SITE LAYOUT
    SCALE
       1:1000.

NOTE:- ALL DIMENSIONS ARE IN METERS

                   DRAWING NO:- 01

      P BLOCK-H
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Acetophenone 1 120 Bisphenol Acetophenone 1 290
Phenol 2 188 Water 1 18

Total Input  = 308 Total Output  = 308

Material Balance:

Kg OUTPUT Kg
Product

Acetophenone = 500 Bisphenol Acetophenone = 1100
Phenol = 790 Recovery
3-Mercaptopropionic acid = 10 Toluene = 950
Sulfuric acid = 14 Toluene Loss = 40
Toluene = 1000 Methanol = 1395
Methanol = 1500 Methanol Loss = 75
Activated Carbon = 15 Aqueous
Water = 2500 Effluent = 2612

Organic Residue
Unreacted Organic Impurities = 142

Spent Carbon
Spent Carbon = 15

Total Input  = 6329 Total Output  = 6329

PRODUCT : Bisphenol Acetophenone

INPUT

( Methanol 30, Toluene 3, Sulfuric acid 4, gen.water 
75, Water 2500 )

( Oragnic Impurities 108.33, Sulfuric acid 10, 
Phenol 6.67, 3-Mercaptopropionic acid 10, Toluene 
7 ) 

( Carbon )
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Flow Chart

Acetophenone
Phenol Sol.Recovery
3-Mercaptopropionic acid Evaporation Loss
Sulfuric acid Effluent
Toluene Organic Residue
Methanol Spent Carbon
Activated Carbon
Water

        Bisphenol Acetophenone

Stage-1 : Acetophenone is condensed with 2 moles of Phenol in presence of 3-Mercaptopropionic acid as
promoter and Sulfuric acid as catalyst to to get crude Bisphenol Acetophenone (BPAP), isolated by addition of
Toluene and centrifugation. Crude Bisphenol Acetophenone (BPAP) is dissolved in Methanol and treated with
Carbon. Precipitation of carbon treated Methanol solution gives pure Bisphenol Acetophenone (BPAP).

PRODUCT : Bisphenol Acetophenone

Description :

Stage I 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Phthalic anhydride 1 148 Stage-1 1 318
Phenol 2 188 Water 1 18

Total Input  = 336 Total Output  = 336

Material Balance:

Kg OUTPUT Kg
Product

Phthalic anhydride = 540 Stage-1 = 918
Phenol = 805 Recovery
Zinc Chloride = 292 Methanol = 818
Chlorosulfonic acid = 86 Methanol Loss = 44
Methanol = 880 Aqueous
Water = 2620 Effluent = 3045.73

Organic Residue
Unreacted Organic Impurities = 370.32

Process Emissions
Process Emissions = 26.95

Total Input  = 5223 Total Output  = 5223

( Hydrogen Chloride )

PRODUCT : P-Phenolphthalein bisphenol (or) 2-Phenyl-3,3-Bis (4-
Hydroxyphenyl) Phthallimide (PPPBP)

INPUT

( Zinc Chloride 292, Sulfuric acid 72.34, Methanol 9, 
gen.water 65.68, Water 2606.71 )

( Organic Impurities 242.27, Phenol 119.05, Methanol 
9 )
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Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 318
Aniline 1 93

Water 1 18

Total Input  = 411 Total Output  = 411

Material Balance:

Kg OUTPUT Kg
Product

Stage-1 = 918
Aniline = 1042
Sodium Hydroxide (48%) = 1194
Hydrochloric acid (35%) = 1831
Methanol = 6400 Recovery
Sodium Bisulfite = 27 Aniline = 727
Activated Carbon = 324 Aniline Loss = 42
Water = 25570 Methanol = 5952

Methanol Loss = 320
Aqueous
Effluent = 28731.49

Organic Residue
Unreacted Organic Impurities = 182.51

Inorganic Solid Waste
Inorgainc Solid Waste = 27

Spent Carbon
Spent Carbon = 324

Total Input  = 37306 Total Output  = 37306

INPUT

( Sodium Chloride 838.19, Hydrochloric acid 117.88, 
Methanol 80, Aniline 4.53, Water from Hydrochloric 
acid 1190.15, Water from Sodium Hydroxide 620.88, 
gen.water 309.86, Water 25570 )

( Organic Impurities 134.51, Methanol 48 )

( Sodium Bisulfite )

( Carbon )

PRODUCT : P-Phenolphthalein bisphenol (or) 2-Phenyl-3,3-Bis (4-
Hydroxyphenyl) Phthallimide (PPPBP)

P-Phenolphthalein bisphenol 
(or) 2-Phenyl-3,3-Bis (4-
Hydroxyphenyl) Phthallimide 
(PPPBP)

1 393

P-Phenolphthalein bisphenol 
(or) 2-Phenyl-3,3-Bis (4-
Hydroxyphenyl) Phthallimide 
(PPPBP)

= 1000
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Flow Chart

Phthalic anhydride
Phenol Sol.Recovery
Zinc Chloride Evaporation Loss
Chlorosulfonic acid Effluent
Methanol Organic Residue
Water Process Emissions

Stage-1
Methanol Sol.Recovery
Sodium Bisulfite Evaporation Loss
Activated Carbon Effluent
Water Organic Residue
0 Inorganic Solid Waste
0 Spent Carbon
0

Stage-1 : Phthalic anhydride and Phenol are condensed in presence of anhydrous Zinc Chloride and
Chlorosulfonic acid. Crude Phenolphthalein is obtained by adding DM water to the reaction mass and centrifuging
the precipitated material. Crude Phenolphthalein, thus obtained, is dissolved in Methanol U/reflux. Distillation of
Methanol gives pure Phenolphthalein.

Stage-2 : Aniline is reacted with Phenolphthalein from Stage-1 in presence of Hydrochloric acid to get crude P-
Phenolphthalein bisphenol (PPPBP) which is dissolved in Sodium Hydroxide solution and treated with Carbon and
reprecipitated with Hydrochloric acid to get white P-Phenolphthalein bisphenol (PPPBP) which on Methanol
tritration gives purified P-Phenolphthalein bisphenol (or) 2-Phenyl-3,3-Bis (4-Hydroxyphenyl) Phthallimide
(PPPBP).

Description :

       P-Phenolphthalein bisphenol (or) 2-Phenyl-3,3-Bis (4-Hydroxyphenyl) Phthallimide (PPPBP)

PRODUCT : P-Phenolphthalein bisphenol (or) 2-Phenyl-3,3-Bis (4-
Hydroxyphenyl) Phthallimide (PPPBP)

Stage I 

Stage II 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Methacrylic anhydride 2 308
Methacrylic acid 2 172

Total Input  = 1792 Total Output  = 1792

Material Balance:

Kg OUTPUT Kg
Product

Toluene = 350
Methacrylic anhydride = 56 Recovery
Dimethylaminopyridine = 3 Toluene = 329
Methanol = 2920 Toluene Loss = 14

Methanol = 2716
Methanol Loss = 146
Organic Residue
Unreacted Organic Impurities = 124

Total Input  = 3579 Total Output  = 3579

PRODUCT : 1,5-Bis-[2,6-dimethyl-4-(2-methyl-2-propenoxy) phenyl}-penta-
(2,6-dimethyl-1,4-phenyleneoxide (MX-9000)

1,5-Bis-[2,6-dimethyl-4-(2-
methyl-2-propenoxy)phenyl}-
penta-(2,6-dimethyl-1,4-
phenyleneoxide

1 1620

1,5-Bis-(2,6-dimethyl-4-
hydroxyphenyl)-penta-(2,6-
dimethyl-1,4-phenyleneoxide)

1 1484

INPUT

1,5-Bis-[2,6-dimethyl-4-(2-
methyl-2-propenoxy)phenyl}-
penta-(2,6-dimethyl-1,4-
phenyleneoxide

1,5-Bis-(2,6-dimethyl-4-
hydroxyphenyl)-penta-(2,6-
dimethyl-1,4-phenyleneoxide)

= 250 250

( Oragnic Impurities 22.91, Methacrylic acid 28.98, 
Methacrylic anhydride 4.11, Toluene 7, Methanol 58, 
Dimethylaminopyridine 3 )

=
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Flow Chart

Sol.Recovery
Evaporation Loss

Effluent
Toluene Organic Residue
Methacrylic anhydride Inorgainc Solid Waste
Dimethylaminopyridine Spent Carbon
Methanol Process Emissions

1,5-Bis-(2,6-dimethyl-4-
hydroxyphenyl)-penta-(2,6-
dimethyl-1,4-phenyleneoxide)

 1,5-Bis-[2,6-dimethyl-4-(2-methyl-2-propenoxy) phenyl}-penta-(2,6-dimethyl-1,4-phenyleneoxide

PRODUCT : 1,5-Bis-[2,6-dimethyl-4-(2-methyl-2-propenoxy) phenyl}-penta-
(2,6-dimethyl-1,4-phenyleneoxide (MX-9000)

Description :

Stage-1 : 2,2-Bis[4-(2,6-dimethyl-4-hydroxy) phenoxy-2,6-dimethyl phenyl] propane (SA-90) is dissolved in
Toluene and Dimethylaminopyridine is added to it. The resulting solution is heated to 80-85oC and Methacrylic
anhydride is added during 1-2 hrs, maintaining the temperature 80-85oC. After addition is over, reaction mass is
heated to reflux and maintained for 6-7 hrs for completion of the reaction. Toluene is distilled off completely and
Methanol is charged for complete precepitation of 2,2-Bis[4-{2,6-dimethyl-4-(2-methyl-2-propenoxy)phenoxy}-2,6-
dimethyl phenyl] propane (MX-9000). The sperated solid is centrifuged, washed with Methanol ans dried.

Stage I 

ANNEXURE - XI

68



Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Acetone 1 58
2,6-Xylenol 2 244

Water 1 18

Total Input  = 302 Total Output  = 302

Material Balance:

Kg OUTPUT Kg
Product

Acetone = 300
2,6-Xylenol = 1583
3-Mercaptopropionic acid = 100 Recovery
Dodecylbenzenesulfonic acid = 360 Toluene = 2470
Toluene = 2600 Toluene Loss = 104

Aqueous
Effluent = 99.17

Organic Residue
Unreacted Organic Impurities = 969.83

Total Input  = 4943 Total Output  = 4943

Tetramethyl bisphenol acetone = 1300

PRODUCT : Tetramethyl bisphenol acetone (TMBPA)

Tetramethyl bisphenol acetone 1 284

INPUT

( Toluene 0.1, Dodecylbenzenesulfonic acid 1, 2,6-
Xylenol 1, Organic compound 3.97, gen.water 93.1 
)

( Oragnic Impurities 165, 3-Mercaptopropionic acid 
100, Dodecylbenzenesulfonic acid 359, 2,6-Xylenol 
319.93, Toluene 25.9 )
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Flow Chart

Acetone
2,6-Xylenol Sol.Recovery
3-Mercaptopropionic acid Evaporation Loss
Dodecylbenzenesulfonic acid Effluent
Toluene Organic Residue

      Tetramethyl bisphenol acetone

PRODUCT : Tetramethyl bisphenol acetone (TMBPA)

Description :

Stage-1 : Acetone, 2,6-Xylenol and 3-Mercaptopropionic acid are charged into the reactor at room temperature.
Dodecylbenzenesulfonic acid is added slowly during 1-2 hr. After addition is over, temperature of reaction mass
is raised to 70-75oC and maintained at this temperature for 24 hrs during which it turns to redish brown thick
slurry. Toluene is added for complete precipitation of Tetramethyl bisphenol acetone (TMBPA) as a solid which
was isolated by centrifugation, follwed by washing with Toluene and finally dried

Stage I 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

4-Hydroxyacetophenone 1 136
Phenol 2 188

Water 1 18

Total Input  = 324 Total Output  = 324

Material Balance:

Kg OUTPUT Kg
Product

4-Hydroxyacetophenone = 150
Phenol = 260
3-Mercaptopropionic acid = 24.5 Recovery
Methanesulfonic acid = 65.5 Ethylene Dichloride = 1974
Ethylene Dichloride = 2100 Ethylene Dichloride Loss = 105
Methanol = 765 Methanol = 712
Activated carbon = 4 Methanol Loss = 38
Water = 2400 Aqueous

Effluent = 2438

Organic Residue
Unreacted Organic Impurities = 198

Spent Carbon
Spent Carbon = 4

Total Input  = 5769 Total Output  = 5769

[1,1,1-Tri-(4-hydroxyphenyl) 
ethane = 300

PRODUCT : [1,1,1-Tri-(4-hydroxyphenyl)] ethane (THPE)

[1,1,1-Tri-(4-hydroxyphenyl) 
ethane 1 306

INPUT

( Methanesulfonic acid 1.5, Phenol 1.65, Methanol 
15, gen.water 19.85, Water 2400 )

( Oragnic Impurities 37.5, Methanesulfonic acid 64, 
Phenol 51, 3-Mercaptopropionic acid 24.5, Ethylene 
Dichloride 21 )

( Carbon )
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Flow Chart

4-Hydroxyacetophenone
Phenol
3-Mercaptopropionic acid Sol.Recovery
Methanesulfonic acid Evaporation Loss
Ethylene Dichloride Effluent
Methanol Organic Residue
Activated carbon Spent Carbon
Water

Stage-1 : 4-Hydroxyacetophenone, Phenol and 3-Mercaptopropionic acid are charged into a reactor at rool
temperature. Methanesulfonic acid is added drop wise during 1-2 hrs. After addition temperature is raised to 50
55oC and maintained for 20 hrs at this temperature. Ethylene Dichloride is added to the reaction mass to
precipitate crude [1,1,1-Tri-(4-hydroxyphenyl)] ethane (THPE) which was centrifuged, washed with Ethylene
Dichloride and dried. The crude [1,1,1-Tri-(4-hydroxyphenyl)] ethane (THPE) is dissolved in Methanol and
treated with Activated carbon and precipitated with water centrifuged washed with Methanol/water and dried.

      [1,1,1-Tri-(4-hydroxyphenyl)] ethane

PRODUCT : [1,1,1-Tri-(4-hydroxyphenyl)] ethane (THPE)

Description :

Stage I 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

4-Hydroxybenzaldehyde 2 244 4-Hydroxybenzonitrile 2 238
Hydroxylamine sulfate 1 164 Sodium Sulfate 1 142
Sodium Hydroxide 2 80 Water 6 108

Total Input  = 488 Total Output  = 488

Material Balance:

Kg OUTPUT Kg
Product

4-Hydroxybenzaldehyde = 300 4-Hydroxybenzonitrile = 275
Hydroxylamine sulfate = 210 Recovery
Toluene = 1300 Toluene = 1235
Methanol = 400 Toluene Loss = 52
Sodium Hydroxide (50%) = 205 Methanol = 372
Carbon = 15 Methanol Loss = 20
Water = 700 Aqueous

Effluent = 1130.88

Organic Residue
Unreacted Organic Impurities = 30.12

Spent Carbon
Spent Carbon = 15

Total Input  = 3130 Total Output  = 3130

PRODUCT : 4-Hydroxybenzonitrile (HBN)

INPUT

( Sodium Sulfate 181.83, Hydroxylamine 3.36, 
Sodium Hydroxide 0.06, Toluene 0.5, Methanol 8, 
gen.water 134.63, Water from Sodium Hydroxide 
102.5, Water 700 )

( Oragnic Impurities 17.62, Toluene 12.5 )

( Carbon )
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Flow Chart

4-Hydroxybenzaldehyde
Hydroxylamine sulfate Sol.Recovery
Toluene Evaporation Loss
Methanol Effluent
Sodium Hydroxide (50%) Organic Residue
Carbon Spent Carbon
Water

Description :

Stage-1 : 4-Hydroxybenzaldehyde, Hydroxylamine sulfate and Toluene are added to the reactor. Reaction
mass is subjected to azo distillation which continious removal of water. After complete azo distillation, reaction
mass is cooled to room temperature, and sodium hydroxide solution is added layers were separated and
organic layer is taken for distillation 4-Hydroxybenzonitrile (HBN) crude is separated as solid which was
centrifuged and dried. The crude is dissolved in Methanol and treated with carbon. Water is added to carbon
treated Methanol ML's for precipitation of 4-Hydroxybenzonitrile (HBN). The separated solid washed with
Methanol/water and dried.

       4-Hydroxybenzonitrile

PROD+B42:H70UCT : 4-Hydroxybenzonitrile (HBN)

Stage I 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Phthallic Anhydride 1 148 Stage-1 1 161
Monomethylamine 1 31 Water 1 18

Total Input  = 179 Total Output  = 179

Material Balance:

Kg OUTPUT Kg
Product

Phthallic Anhydride = 780 Stage-1 = 832
Monomethylamine = 180 Aqueous

Effluent = 111.37

Process Emissions
Process Emissions = 16.63

Total Input  = 960 Total Output  = 960

( Monomethylamine )

PRODUCT : 4-Nitro-N-Methyl Phthalimide (4-NPI)

INPUT

( Organic Compound 16.51, gen.water 94.86 ) 
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Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 161 4-Nitro-N-Methyl Phthalimide 1 206
Nitric acid 1 63 Water 1 18

Total Input  = 224 Total Output  = 224

Material Balance:

Kg OUTPUT Kg
Product

Stage-1 = 832 4-Nitro-N-Methyl Phthalimide = 1000
Nitric acid = 500 Spent Sulfuric Acid (by-product)
Sulfuric acid = 2327 Spent Sulfuric Acid = 17649
Water = 14990

Total Input  = 18649 Total Output  = 18649

PRODUCT : 4-Nitro-N-Methyl Phthalimide (4-NPI)

INPUT

( Nitric acid 174.43, Sulfuric acid 2327, Organic 
Compound 64.55, gen.water 93.02, Water 14990 )
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Flow Chart

Phthallic Anhydride Effluent
Monomethylamine Process Emissions

Stage-1
Nitric acid
Sulfuric acid
Water

      4-Nitro-N-Methyl Phthalimide (4-NPI)

Spent Sulfuric Acid

PRODUCT : 4-Nitro-N-Methyl Phthalimide (4-NPI)

Description :

Stage-1 : Phthallic Anhydride is reacted with Monomethylamine to get Stage-1 Compound.

Stage-2 : Stage-1 Compound undergoes nitration with Nitric acid in presence of Sulfuric acid. The Product 4-
Nitro-N-Methyl Phthalimide (4-NPI) is isolated by quenching the reaction mass in water.

Stage I 

Stage II 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 286.5
Sodium Bicarbonate 1 84
Sodium Bisulfite 1 104
Sodium Chloride 1 58.5
Ammonium Hydroxide 1 35

Sodium Carbonate 1 106

Total Input  = 568 Total Output  = 568

Material Balance:

Kg OUTPUT Kg
Product
Stage-1 = 50
Recovery
Methylene Dichloride = 470
Methylene Dichloride Loss = 25
Ethyl Acetate = 300

Sodium Carbonate = 30 Ethyl Acetate Loss = 17
Methylene Dichloride = 500 Aqueous
Vacum Salt = 25 Effluent = 1623.6
Sodium Bicarbonate = 30
Carbon = 3
Ethyl Acetate = 325
Water = 1500

Organic Residue
Unreacted Organic Impurities = 34.4

Spent Carbon
Spent Carbon = 3

Total Input  = 2523 Total Output  = 2523

PRODUCT : Sumatriptan Succinate

INPUT

 = 60

4-Hydrazino-N-Methyl Benzene 
Methane Sulfonamide 
Hydrochloride

1 251.5

4-Chloro Butyraldehyde Sodium 
Bisulphite Adduct 1 210.5

4-Hydrazino-N-Methyl Benzene 
Methane Sulfonamide 
Hydrochloride
4-Chloro Butyraldehyde Sodium 
Bisulphite Adduct = 50

( Carbon )

( Sodium Bicarbonate 44.7, Sodium Bisulfite 18.1, 
Sodium Chloride 10.2, Ammonium Hydroxide 6.1, 
Sodium Carbonate 11.5, Ethyl Acetate 8, Vacum 
Salt 25, Water 1500 )

( Organic Impurities 29.4, Methylene Dichloride 5 ) 
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Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 286.5 Stage-2 1 295
Dimethylamine 1 45 Sodium Chloride 1 58.5
Sodium Carbonate 1 106 Sodium Bicarbonate 1 84

Total Input  = 437.5 Total Output  = 437.5

Material Balance:

Kg OUTPUT Kg
Product

Stage-1  = 50 Stage-2  = 42
Dimethylamine (40%)  = 25 Recovery
Potassium Iodide  = 30 Ethyl Acetate = 280
Ethyl Acetate  = 300 Ethyl Acetate  Loss = 14
Sodium Carbonate  = 20 Acetone = 465
Vacum Salt = 25 Acetone  Loss = 20
Carbon = 2 Aqueous
Acetone = 500 Effluent = 1114.8
Water = 1000

Organic Residue
Unreacted Organic Impurities = 14.2

Spent Carbon
Spent Carbon = 2

Total Input  = 1952 Total Output  = 1952

PRODUCT : Sumatriptan Succinate

INPUT

( Sodium Chloride 8.3, Sodium Bicarbonate 12, 
Sodium Carbonate 4.9, Vacum Salt 25, Potassium 
Iodide 30, Dimethylamine 3.6, Acetone 10, Ethyl 
Acetate 6, Water from Dimethylamine 15, Water 
1000 ) 

( Organic Impurities 9.2, Acetone 5 )

( Carbon )
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Stage : 3
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-2 1 295 Sumatriptan Succinate 1 413
Succinic Acid 1 118

Total Input  = 413 Total Output  = 413

Material Balance:

Kg OUTPUT Kg
Product

Stage-2  = 42 Sumatriptan Succinate  = 50
Methanol  = 300 Recovery
Succinic Acid = 17 Methanol = 282
Isopropyl Alcohol = 350 Methanol Loss = 15

Isopropyl Alcohol = 330
Isopropyl Alcohol Loss = 17
Organic Residue
Unreacted Organic Impurities = 15

Total Input  = 709 Total Output  = 709

INPUT

PRODUCT : Sumatriptan Succinate

( Organic Impurities 9, Methanol 3, Isopropyl Alcohol 
3 )
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Flow Chart

Sol.Recovery
Evaporation Loss

Sodium Carbonate Effluent
Methylene Dichloride Organic Residue
Vacum Salt Spent Carbon
Sodium Bicarbonate
Carbon
Ethyl Acetate
Water

Stage-1
Dimethylamine (40%) 
Potassium Iodide Sol.Recovery
Ethyl Acetate Evaporation Loss
Sodium Carbonate Effluent
Vacum Salt Organic Residue
Carbon Spent Carbon
Acetone
Water

Stage-2
Methanol Sol.Recovery
Succinic Acid Evaporation Loss
Isopropyl Alcohol Organic Residue

       Sumatriptan Succinate

Stage-2 : Second stage is the reaction of Stage-1 Compound with Dimethylamine solution in presence of Sodium
Carbonate and Ethyl Acetate as solvent media to give Sumatriptan.

PRODUCT : Sumatriptan Succinate

Description :

Stage-3 : Third stage is the reaction of Sumatriptan with Succinic Acid in presence of Methanol and Isopropyl
Alcohol solvent media to give Sumatriptan Succinate.

Stage-1 : First stage is the condensation of 4-Hydrazino-N-Methyl Benzene Methane Sulfonamide Hydrochloride
with 4-Chloro Butyraldehyde Sodium Bisulphite Adduct in presence of Sodium Carbonate in Methylene Dichloride
and Ethyl Acetate as solvent media to get Stage-1 Compound.

4-Hydrazino-N-Methyl Benzene 
Methane Sulfonamide 
Hydrochloride
4-Chloro Butyraldehyde Sodium 
Bisulphite Adduct

Stage III 

Stage II 

Stage I 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 267
Sodium Chloride 2 117
Sodium Sulfate 1 142
Water 3 54
Hydrogen 1 2

Sodium Hydroxide 3 120

Total Input  = 582 Total Output  = 582

Material Balance:

Kg OUTPUT Kg
Product
Stage-1 = 1457
Recovery
Isopropyl Alcohol = 16935
Isopropyl Alcohol Loss = 910
Methylene Dichloride = 27471

S-139 = 340 Methylene Dichloride Loss = 1792
Hyflo = 364 Aqueous
Isopropyl Alcohol = 18210 Effluent = 47181.24
S-139 = 421
Sodium Hydroxide = 1738
Methylene Dichloride = 29860
Sodium Chloride = 2555 Organic Residue
Water = 40660 Unreacted Organic Impurities = 1797.46

Inorganic Solid Waste
Inorgainc Solid Waste = 1125

Process Emissions
Process Emissions = 19.3

Total Input  = 98688 Total Output  = 98688

( Organic Impurities 1200.46, Methylene Dichloride 597 
)

( Hydrogen )

PRODUCT : 3-[2-(Dimethylamine)ethyl]-N-methyl-1H-indole-5-methane 
sulfonamide

INPUT

( Sodium Chloride 3684.53, Sodium Sulfate 1370.88, 
Sodium Hydroxide 579.51, Isopropyl Alcohol 365, 
gen.water 521.32, Water 40660 ) 

( Hyflo 364, S-139 340, S-139 421 )

4-Hydrazino-N-Methyl Benzene 
Methane Sulfonamide 
Hydrochloride

1 251.5

4-Chloro Butyraldehyde 
Sodium Bisulphite Adduct 1 210.5

4-Hydrazino-N-Methyl Benzene 
Methane Sulfonamide 
Hydrochloride

= 2428

4-Chloro Butyraldehyde 
Sodium Bisulphite Adduct = 2112

ANNEXURE - XI

82



Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 267
Formaldehyde 2 60
Sodium Borohydride 1 38

Sodium Metaborate 1 66
Hydrogen 2 4

Total Input  = 365 Total Output  = 365

Material Balance:

Kg OUTPUT Kg
Product

Stage-1 = 1457
Methanol = 14570
Formaldehyde (37%) = 7868
Sodium Borohydride = 1166 Recovery
Potassium Carbonate = 3610 Methanol = 13550
Sodium Hydroxide (48%) = 102 Methanol Loss = 728
Hydrochloric acid (35%) = 2856 Aqueous
Water = 47880 Effluent = 62675.98

Organic Residue
Unreacted Organic Impurities = 327.79

Process Emissions
Process Emissions = 799.23

Total Input  = 79509 Total Output  = 79509

3-[2-(Dimethylamine)ethyl]-N-
methyl-1H-indole-5-methane 
sulfonamide (Crude)

= 1428

3-[2-(Dimethylamine)ethyl]-N-
methyl-1H-indole-5-methane 
sulfonamide

1 295

PRODUCT : 3-[2-(Dimethylamine)ethyl]-N-methyl-1H-indole-5-methane 
sulfonamide

INPUT

( Sodium Metaborate 2025.17, Sodium Chloride 71.6, 
Potassium Chloride 1949.08, Potassium Carbonate 
1804.81, Formaldehyde 2583.74, Methanol 146, gen. 
water 257.49, Water from Sodium Hydroxide 53.04,  
Water from Hydrochloric acid 1856.4, Water from 
Formaldehyde 4956.84, Water 46971.81 )      

( Organic Impurities 181.79, Methanol 146 )

( Hydrogen 223.65, Carbon Dioxide 575.58 )
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Stage : 3 (Purification)
Material Balance:

Kg OUTPUT Kg
Product

3-[2-(Dimethylamine)ethyl]-N-
methyl-1H-indole-5-methane 
sulfonamide (Crude)

 = 1428
3-[2-(Dimethylamine)ethyl]-N-
methyl-1H-indole-5-methane 
sulfonamide (Pure)

 = 1000

Acetone  = 14280 Recovery
Carbon = 857 Acetone = 13280
Hyflo = 114 Acetone Loss = 714

Organic Residue
Unreacted Organic Impurities = 714

Spent Carbon
Spent Carbon = 971

Total Input  = 16679 Total Output  = 16679

PRODUCT : 3-[2-(Dimethylamine)ethyl]-N-methyl-1H-indole-5-methane 
sulfonamide

INPUT

( Organic Impurities 428, Acetone 286 )

( Carbon 857, Hyflo 114 )
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PRODUCT : 3-[2-(Dimethylamine)ethyl]-N-methyl-1H-indole-5-methane 
sulfonamide

Description :

Stage-1 : 4-Hydrazino-N-Methyl Benzene Methane Sulfonamide Hydrochloride is condensed with 4-Chloro
Butyraldehyde Sodium Bisulphite Adduct in Isopropyl Alcohol/water under reflux. After completion of reaction,
Isopropyl Alcohol/water mixture is distilled off and pH is adjusted with Potassium Carbonate and filtered through
hyflo to remove salts. The filtrate is extracted twice with Methylene Dichloride and Methylene Dichloride layer is
separated. To the aqueous layer, Sodium Chloride is added to precipitate the Stage-1 Material which is centrifuged
and dried.

Stage-2 : Stage-1 Material is dissolved in Methanol and treated with Formaldehyde solution and Sodium
Borohydride solution. After completion of the reaction, pH is adjusted to 7-7.5 with Hydrochloric acid and
Methanol/water is distilled off. Potassium Carbonate is added where the Crude form of 3-[2-(Dimethylamine) ethyl]-
N-methyl-1H-indole-5-methane sulfonamide is precipitated, centrifuged and dried.  

Stage-3 : The Crude 3-[2-(Dimethylamine)ethyl]-N-methyl-1H-indole-5-methane sulfonamide produced in the
second stage is treated with Carbon in Acetone medium and filtered. The Acetone is distilled off and reaction mass
is cooled and the product is isolated in a centrifuge. Again the wet cake is taken in Acetone and the process is
repeated. The wet cake is dried to produce Pure 3-[2-(Dimethylamine)ethyl]-N-methyl-1H-indole-5-methane
sulfonamide.
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Flow Chart

Sol.Recovery
S-139 Evaporation Loss
Hyflo Effluent
Isopropyl Alcohol Organic Residue
S-139 Inorgainc Solid Waste
Sodium Hydroxide Process Emissions
Methylene Dichloride
Sodium Chloride
Water

Stage-1
Methanol
Formaldehyde (37%) Sol.Recovery
Sodium Borohydride Evaporation Loss
Potassium Carbonate Effluent
Sodium Hydroxide (48%) Organic Residue
Hydrochloric acid (35%) Process Emissions
Water

Sol.Recovery
Evaporation Loss

Acetone Organic Residue
Carbon Spent Carbon
Hyflo

4-Hydrazino-N-Methyl Benzene 
Methane Sulfonamide 
Hydrochloride
4-Chloro Butyraldehyde 
Sodium Bisulphite Adduct

PRODUCT : 3-[2-(Dimethylamine)ethyl]-N-methyl-1H-indole-5-methane 
sulfonamide

3-[2-(Dimethylamine)ethyl]-N-methyl-1H-indole-5-methane sulfonamide

3-[2-(Dimethylamine)ethyl]-N-
methyl-1H-indole-5-methane 
sulfonamide (Crude)

Stage I 

Stage II 

Stage III 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Q.Acid 1 281.5 Ciprofloxacin 1 331
Piperazine 2 172 Piperazine Hydrochloride 1 122.5

Total Input  = 453.5 Total Output  = 453.5

Material Balance:

Kg OUTPUT Kg
Product

Q.Acid  = 470
Piperazine  = 327.5
Hydrochloric Acid (35%) = 48.5 Recovery
Acetic acid  = 107.5 Methanol = 111.5
Ammonium Hydroxide (25%) = 250 Methanol Loss = 8.5
Carbon = 16 Aqueous Send to Auth.Party
EDTA = 1 Aqueous Send to Auth.Party = 2927
Hyflo = 4.5
Water = 2562.5
Methanol = 120

Spent Carbon
Spent Carbon = 20.5

Total Input  = 3907.5 Total Output  = 3907.5

PRODUCT : Ciprofloxacin Hydrochloride

INPUT

Ciprofloxacin Base Pure (470 + 
370)  = 840

( Piperazine Hydrochloride 262, Ammonium Acetate 
138, gen.water 32, EDTA 1, Water from Ammonium 
Hydroxide 187.5, Organic Compound 82.5, Water 
from Hydrochloric Acid 31.5, Water 2192.5 )

( Carbon 16, Hyflo 4.5 )
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Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Ciprofloxacin 1 331 Ciprofloxacin Hydrochloride 1 385.5
Hydrochloric acid 1 36.5
Water 1 18

Total Input  = 385.5 Total Output  = 385.5

Material Balance:

Kg OUTPUT Kg
Product
Ciprofloxacin Hydrochloride  = 500
Recovery 

Hydrochloric acid (36%)  = 180 Methanol = 1653.5
Methanol = 1777.5 Methanol Loss = 88.5
Water = 416 Aqueous

Effluent = 924

Organic Residue
Unreacted Organic Impurities = 47.5

Total Input  = 3213.5 Total Output  = 3213.5

INPUT

Ciprofloxacin Base Pure (470 + 
370)  = 840

PRODUCT : Ciprofloxacin Hydrochloride

( Hydrochloric Acid 13, Methanol 35.5, Water from 
Hydrochloric Acid 115, Water from Base pure 370, 
Water 390.5 )

( Organic Impurities )
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Flow Chart

Q.Acid
Piperazine
Hydrochloric Acid (35%)
Acetic acid Sol.Recvoery
Ammonium Hydroxide (25%) Evaporation Loss
Carbon Send to Auth. Party
EDTA Spent Carbon
Hyflo
Water
Methanol

Sol.Recovery
Evaporation Loss

Hydrochloric acid (36%) Effluent
Methanol Organic Residue
Water

Description :

Stage-1 : Methanol was used as a solvent. Initially solvent was taken into the reactor, piperazine and Q-Acid
material added. Then heated to 120-125oC.Reaction mass was maintained 15hrs at 125-130oC. Completion of
the reaction mass checked. Then Base pure ml's (as a water input) was added to the mass and distill out the
solvent completely. Adjust the pH was neutral (6.9 to 7.2) by using hydrochloric acid and centrifuge the
material and washed with hot water.

                 Ciprofloxacin Hydrochloride

After that water charged into the reactor and added that material. Then adjust the pH up to 4.2 to 4.5 by using
acetic acid, added carbon, EDTA, hyflo maintained 30 minutes filtered and collect the clear filtrate and adjust
pH neutral (6.9 to 7.2) by using ammonia solution at 55 to 60oC. Then centrifuge the mass at 55-60oC and
washed with hot water. Collect the material.

Stage-2 : Initially, required quantity of methanol was taken in the reactor at RT and added Stage-I material.
Then adjust pH 2 to 2.5 by using cp HCl. Heated the reaction mass to 60-65oC. Maintained 3 hrs with in 60-
65oC. Then the mass was cooled to 10-15oC, maintained 1 hr at 10-15oC. The mass was centrifuded to
separate methanol ml's and technical grade of Ciproflaxacin Hydrochloride.

PRODUCT : Ciprofloxacin Hydrochloride

Ciprofloxacin Base Pure (470 + 
370)

Stage I 

Stage II 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Dicyanodiamide 1 84 Metformin Hydrochloride 1 165.5
Dimethylamine Hydrochlorde 1 81.5

Total Input  = 165.5 Total Output  = 165.5

Material Balance:

Kg OUTPUT Kg
Product

Dicyanodiamide = 630 Metformin Hydrochloride = 1000
Dimethylamine Hydrochlorde = 650 Recovery
Dimethylformamide = 1470 Dimethylformamide = 1400
Isopropyl Alcohol = 1000 Dimethylformamide Loss = 55

Isopropyl Alcohol = 950
Isopropyl Alcohol Loss = 40
Organic Residue
Unreacted Organic Impurities = 305

Total Input  = 3750 Total Output  = 3750

PRODUCT : Metformin Hydrochloride

INPUT

( Organic Impurities 241.25, Dimethylformamide 15, 
Dimethylamine Hydrochloride 38.75, Isopropyl 
Alcohol 10 )
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Flow Chart

Dicyanodiamide Sol.Recovery
Dimethylamine Hydrochlorde Evaporation Loss
Dimethylformamide Organic Residue
Isopropyl Alcohol

    Metformin Hydrochloride

PRODUCT : Metformin Hydrochloride

Description :

Stage-1 : This product is obtained in a single step by condensing Dicyanodiamide with Dimethylamine
Hydrochloride in Dimethylformamide and Isopropyl Alcohol as a solvent at 150oC to get Metformin Hydrochloride.

Stage I 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Venlafaxine Hydrochloride 1 313.5
Carbon Dioxide 2 88

Formic Acid 2 92 Water 2 36
Formaldehyde 2 60
Hydrochloric Acid 1 36.5

Total Input  = 437.5 Total Output  = 437.5

Material Balance:

Kg OUTPUT Kg
Product
Venlafaxine Hydrochloride = 100
Recovery

Formaldehyde (40%) = 58 Ethyl Acetate = 895
Formic Acid = 58 Ethyl Acetate Loss = 40
Ethyl Acetate = 950 Isopropyl Alcohol = 52
Sodium Sulfate = 10 Isopropyl Alcohol Loss = 2

Aqueous
Effluent = 572

Water = 475

Organic Residue
Unreacted Organic Impurities = 22

Process Emissions
Process Emissions = 33

Total Input  = 1716 Total Output  = 1716

1-[-Amino-1-(4-methoxy 
Phenyl) ethyl] Cyclohexanol

Isopropyl Alcohol 
Hydrochloride (20%) = 70

1 249

PRODUCT : Venlafaxine Hydrochloride

INPUT

1-[-Amino-1-(4-methoxy 
Phenyl) ethyl] Cyclohexanol = 95

( Sodium Sulfate 10, Ethyl Acetate 15, Formic Acid 
23, gen.water 14, Water from Formaldehyde 35, 
Water 475 )

( Organic Impurities 20, Isopropyl Alcohol 2 ) 

( Carbon Dioxide )
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Flow Chart

Formaldehyde (40%) Sol.Recovery
Formic Acid Evaporation Loss
Ethyl Acetate Effluent
Sodium Sulfate Organic Residue

Process Emissions

Water

Description :

Isopropyl Alcohol 
Hydrochloride (20%)

      Venlafaxine Hydrochloride

1-[-Amino-1-(4-methoxy 
Phenyl) ethyl] Cyclohexanol

PRODUCT : Venlafaxine Hydrochloride

Stage-1 : 1-[2-Amino-1-(4-methoxy phenyl)ethyl] cyclohexanol product is methylated using Formic acid and
formaldehyde in presence of ethyl acetateat 90-95oC. The resultant base is dried over sodium sulphate and
finally treated with Hydrochloric Acid in Isopropyl Alcohol to get Venlafaxine Hydrochloride.

Stage I 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Tetralone 1 291 Stage-1 1 304
Monomethylamine 1 31 Water 1 18

Total Input  = 322 Total Output  = 322

Material Balance:

Kg OUTPUT Kg
Product

Tetralone = 480 Stage-1 = 477
Methanol = 1000 Recovery

Methanol loss = 50
Aqueous
Effluent = 31

Organic Residue
Unreacted Organic Impurities = 46

Total Input  = 2330 Total Output  = 2330

PRODUCT : Sertraline Hydrochloride

INPUT

( Organic Impurities 24, Monomethylamine 6, 
Methanol 16 )

Monomethylamine solution 
(25%) in Methanol = 850 Methanol+Monomethylamine  

(1571 + 155 ) = 1726

( Monomethylamine 0.4, Methanol 0.5, Organic 
Compound 0.4, gen.water 29.7 )
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Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 4 1216 Stage-2 4 1370
Sodium Borohydride 1 38 Sodium Hydroxide 1 40
Hydrochloric Acid 4 146 Boric Acid 1 62
Water 4 72

Total Input  = 1472 Total Output  = 1472

Material Balance:

Kg OUTPUT Kg
Product

Stage-1 = 477 Stage-2 = 240
Methanol = 3200 Recovery
Sodium Borohydride = 17.8 Methanol = 3008
Hydrochloric Acid (35%) = 166.7 Methanol loss = 128
Water = 954 Aqueous

Effluent = 1120.1

Organic Residue
Unreacted Organic Impurities = 319.4

Total Input  = 4815.5 Total Output  = 4815.5

INPUT

( Sodium Hydroxide 15.7, Sodium Borohydride 2.9, 
Boric Acid 24.3, Methanol 42, Hydrochloric Acid 1, 
Water from Hydrochloric Acid 108.4, Water 925.8 ) 

( Organic Impurities 57.4, Trans compound 240, 
Methanol 22 )

PRODUCT : Sertraline Hydrochloride
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Stage : 3
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-2 1 342.5 Stage-3 1 458
Ammonia 1 17 Ammonium Chloride 1 53.5
Mandelic acid 1 152

Total Input  = 511.5 Total Output  = 511.5

Material Balance:

Kg OUTPUT Kg
Product

Stage-2  = 240 Stage-3  = 145
Ethyl Acetate  = 1500 Recovery
Ammonia solution (18%) = 111 Ethyl Acetate = 1420
Mandelic acid = 115 Ethyl Acetate loss = 60
Ethanol = 1800 Ethanol = 1721
Water = 720 Ethanol loss = 72

Mandalic acid = 8.5
Aqueous
Effluent = 871.6

Organic Residue
Unreacted Organic Impurities = 187.9

Total Input  = 4486 Total Output  = 4486

PRODUCT : Sertraline Hydrochloride

INPUT

( Ammonium Chloride 37.5, Ammonia 8.1, Ethyl 
Acetate 15, Water from Ammonia solution 91, 
Water 720 )

( Organic Impurities 30.9, S-Isomer 145, Ethyl 
Acetate 5, Ethanol 7 )
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Stage : 4
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-3 1 458 Sertraline Hydrochloride 1 342.5
Sodium Hydroxide 1 40 Mandalic Acid 1 174
Hydrochloric Acid 1 36.5 Water 1 18

Total Input  = 534.5 Total Output  = 534.5

Material Balance:

Kg OUTPUT Kg
Product

Stage-3  = 145 Sertraline Hydrochloride  = 100
Ethyl Acetate  = 1500 Recovery
Sodium Hydroxide = 25.5 Ethyl Acetate = 1420
Activated Carbon = 3 Ethyl Acetate loss = 60
Hydrochloric Acid (35%) = 32.9 Sodium salt of Mandalic Acid = 55.1
Hyflo = 5 Aqueous
Water = 667 Effluent = 721.9

Organic Residue
Unreacted Organic Impurities = 13.4

Spent Carbon
Spent Carbon = 8

Total Input  = 2378.4 Total Output  = 2378.4

INPUT

PRODUCT : Sertraline Hydrochloride

( Sodium Hydroxide 12.8, Ethyl Acetate 15, gen. 
water 5.7, Water from Hydrochloric Acid 21.4, 
Water 667 )

( Organic Impurities 8.4, Ethyl Acetate 5 ) 

( Carbon 3, Hyflo 5 )
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Flow Chart
Tetralone
Methanol Sol.Recovery

Evaporation Loss
Organic Residue

Stage-1
Methanol Sol.Recovery
Sodium Borohydride Evaporation Loss
Hydrochloric Acid (35%) Effluent
Water Organic Residue

Stage-2
Ethyl Acetate Sol.Recovery
Ammonia solution (18%) Evaporation Loss
Mandelic acid Effluent
Ethanol Organic Residue
Water

Stage-3
Ethyl Acetate Sol.Recovery
Sodium Hydroxide Evaporation Loss
Activated Carbon Effluent
Hydrochloric Acid (35%) Organic Residue
Hyflo Spent Carbon
Water

     Sertraline Hydrochloride

Stage-4 : The Pure Sertraline Mandelate salt is neutralized with Sodium Hydroxide and Sertraline extracted
into Ethyl Acetate. Addition of Hydrochloric Acid to Ethyl Acetate extract of Sertraline gives Sertraline
Hydrochloride.

PRODUCT : Sertraline Hydrochloride

Stage-3 : Cis-Racemate Hydrochloride is reacted with Mandelic acid in Ethyl Acetate solvent media to get
Crude Sertraline Mandelate salt. Crude Sertraline Mandelate salt is purified with Ethanol to get Pure
Sertraline Mandelate salt.

Stage-2 : Schiff Base is reduced with Sodium Borohydride in Methanol media and neutralized with
Hydrochloric Acid to give Cis-Racemate Hydrochloride.

Description :
Stage-1 : Tetralone on reaction with Monomethylamine in Methanol gives Schiff Base.

Monomethylamine solution 
(25%) in Methanol

Stage I 

Stage II 

Stage III 

Stage IV 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 214
Ammonium Chloride 1 53.5

Ammonia 2 34

Total Input  = 267.5 Total Output  = 267.5

Material Balance:

Kg OUTPUT Kg
Product
Stage-1 = 110
Aqueous

Ammonia Solution (20%) = 234 Effluent = 579
Water = 325

Total Input  = 689 Total Output  = 689

PRODUCT : Celecoxib

INPUT

130

4-Acetamidobenzene Sulfonyl 
Chloride 1 233.5

4-Acetamidobenzene Sulfonyl 
Chloride =

( Ammonium Chloride 29.79, Ammonia 27.87, 
Organic Compound 9.14, Water form Ammonia 
Solution 187.2, Water 325 )
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Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 214 Stage-2 1 172
Water 1 18 Acetic Acid 1 60

Total Input  = 232 Total Output  = 232

Material Balance:

Kg OUTPUT Kg
Product

Stage-1 = 110 Stage-2 = 80
Hydrochloric Acid (35%) = 125 Aqueous
Ammonia Solution (20%) = 125 Effluent = 930
Water = 650

Total Input  = 1010 Total Output  = 1010

INPUT

PRODUCT : Celecoxib

( Ammonium Chloride 64.13, Ammonia 4.62, Acetic 
Acid 30.84, Organic Compound 8.41, Water form 
Ammonia Solution 100, Water from Hydrochloric 
Acid 81.25, Water 640.75 )
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Stage : 3
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-2 1 172 Stage-3 1 223.5
Sodium Nitrite 1 69 Sodium Chloride 5 292.5
Hydrochloric Acid 6 219 Sulfuric Acid 2 196
Sodium Sulfite 2 252

Total Input  = 712 Total Output  = 712

Material Balance:

Kg OUTPUT Kg
Product

Stage-2 = 80 Stage-3 = 80
Sodium Nitrite = 33 Recovery
Hydrochloric Acid (35%) = 320 Isopropyl Alcohol = 224
Sodium Sulfite = 120 Isopropyl Alcohol Loss = 10
Isopropyl Alcohol = 240 Aqueous
Water = 1200 Effluent = 1679

Total Input  = 1993 Total Output  = 1993

INPUT

PRODUCT : Celecoxib

( Sodium Chloride 136.05, Sulfuric Acid 91.16, 
Sodium Nitrite 0.91, Hydrochloric Acid 10.14, Sodium 
Sulfite 2.79, Isopropyl Alcohol 6, Orgaic Compound 
23.95, Water form Hydrochloric Acid 208, Water 
1200 )
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Stage : 4
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Methyl trifluoro acetate 1 128 Stage-4 1 230
4-Methyl Acetophenone 1 134 Methanol 1 32

Total Input  = 262 Total Output  = 262

Material Balance:

Kg OUTPUT Kg
Product

Methyl trifluoro acetate = 58 Stage-4 = 80
4-Methyl Acetophenone = 61 Recovery
Sodium Methoxid (25%) = 100 Methyl Isobutyl Ketone = 169
Methyl Isobutyl Ketone = 180 Methyl Isobutyl  Ketone Loss = 7
Hydrochloric Acid (15%) = 175 Aqueous
Sodium Chloride(10%) = 200 Effluent = 501.5
Sodium Sulfate = 10

Organic Residue
Unreacted Organic Impurities = 26.5

Total Input  = 784 Total Output  = 784

INPUT

PRODUCT : Celecoxib

( Sodium Chloride 47.08, Hydrochloric Acid 9.35, 
Sodium Sulfate 10, Methanol 29.32, Methyl Isobutyl 
Ketone 2, Water form Sodium Methoxide 75, Water 
form Hydrochloric Acid 148.75, Water form Sodium 
Chloride 180 )

( Organic Impurities 24.5, Methyl Isobutyl Ketone   2 )
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Stage : 5
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-3 1 223.5 Celecoxib 1 381
Stage-4 1 230 Water 2 36

Hydrogen Chloride 1 36.5

Total Input  = 453.5 Total Output  = 453.5

Material Balance:

Kg OUTPUT Kg
Product

Stage-3 = 80 Celecoxib = 100
Stage-4 = 80 Recovery
Ethanol = 800 Ethanol = 760
Ethyl Acetate = 800 Ethanol Loss = 32
Sodium Chloride (10%) = 100 Ethyl Acetate = 755
Sodium Sulfate = 20 Ethyl Acetate Loss = 32
Water = 200 Aqueous

Effluent = 340.52

Organic Residue
Unreacted Organic Impurities = 47.78

Process Emissions
Process Emissions = 12.7

Total Input  = 2080 Total Output  = 2080

PRODUCT : Celecoxib

INPUT

( Hydrogen Chloride )

( Sodium Chloride 10, Sodium Sulfate 20, Ethyl 
Acetate 8, gen.water 12.52, Water from Sodium 
Chloride 90, Water 200 )

( Organic Impurities 32.52, Stage-4 2.26, Ethanol 8, 
Ethyl Acetate 5 )

ANNEXURE - XI

103



PRODUCT : Celecoxib

Stage-5 : 4-Sulfonamido Phenyl Hydrazine Hydrochlroide and 4,4,4-Trifluoro-1-(4-methyl phenyl) butane-1,3-
dione are condensed in Ethanol and aqueous Sodium Chloride to get Celecoxib.

Stage-3: 4-Aminobenzene sulfonamide is diazotised using Hydrochloric Acid and Sodium Nitrite to get 4-
Sulfonamide benzene diazonium chloride. This solution is added to a solution of Sodium Sulfite under reflux
where by diazonicam chloride is reduced to 4-Sulfonamido Phenyl Hydrazine Hydrochlroide.

Stage-4 : The fourth Stage is the preparation of 4,4,4-Trifluoro-1-(4-methyl phenyl) butane-1,3-dione by the
condensation of Methyl trifluoro acetate and 4-Methyl Acetophenone in the presence of Sodium Methoxide and
using Methyl Isobutyl Ketone as solvent.

Stage-2 : In this stage 4-Acetamidobenzene sulfonamide is hydrolysed by water in the presence of Hydrochloric
Acid to give 4-Aminobenzene sulfonamide.

Stage-1 : The first stage invloves the condensation of 4-Acetamidobenzene Sulfonyl Chloride with aquous
Ammonia solution to give 4-Acetamidobenzene sulfonamide.

Description :
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Flow Chart

Effluent
Ammonia Solution (20%)
Water

Stage-1
Hydrochloric Acid (35%) Effluent
Ammonia Solution (20%)
Water

Stage-2
Sodium Nitrite Sol.Recovery
Hydrochloric Acid (35%) Evaporation Loss
Sodium Sulfite Effluent
Isopropyl Alcohol
Water

Methyl trifluoro acetate
4-Methyl Acetophenone Sol.Recovery
Sodium Methoxid (25%) Evaporation Loss
Methyl Isobutyl Ketone Effluent
Hydrochloric Acid (15%) Organic Residue
Sodium Chloride(10%)
Sodium Sulfate

Stage-3
Stage-4 Sol.Recovery
Ethanol Evaporation Loss
Ethyl Acetate Effluent
Sodium Chloride (10%) Process Emissions
Sodium Sulfate
Water

        Celecoxib

PRODUCT : Celecoxib

4-Acetamidobenzene Sulfonyl 
Chloride

Stage I 

Stage II 

Stage III 

Stage IV 

Stage V 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Thiophene Ethanol 1 128 Stage-1 1 127
Thionyl Chloride 1 119 Sulfur Dioxide 1 64
Ammonia 1 17 Hydrogen Chloride 2 73

Total Input  = 264 Total Output  = 264

Material Balance:

Kg OUTPUT Kg
Product

Thiophene Ethanol = 200 Stage-1 = 180
Thionyl Chloride = 186 Recovery
Toluene = 1000 Toluene = 940
Ammonia (25%) solution = 200 Toluene Loss = 40
Water = 2000 Aqueous

Effluent = 2175

Organic Residue
Unreacted Organic Impurities = 37

Process Emissions
Process Emissions = 214

Total Input  = 3586 Total Output  = 3586

PRODUCT : Clopidogrel Hydrogen Bisulfate

INPUT

( Ammonia 24, Toluene 1, Water from Ammonia 
solution 150, Water 2000 )

( Organic Impurities 18, Toluene 19 )

( Sulfur Dioxide 100, Hydrogen Chloride 114 )

ANNEXURE - XI

106



Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 127 Stage-2 1 309.5
Sodium Bromide 1 103
Water 1 18

Sodium Hydroxide 1 40

Total Input  = 430.5 Total Output  = 430.5

Material Balance:

Kg OUTPUT Kg
Product

Stage-1 = 180 Stage-2 = 400
Recovery
Methanol = 846

Sodium Hydroxide = 60 Methanol Loss = 36
Methanol = 900 Aqueous
Water = 900 Effluent = 1094

Organic Residue
Unreacted Organic Impurities = 38

Total Input  = 2414 Total Output  = 2414

( Sodium Bromide 146, Sodium Hydroxide 4, gen. 
water 26, Methanol 18, Water 900 )

( Orgnaic Impurities )

INPUT

Methyl-2-Bromo-O-Chloro 
Phenyl Acetate = 374

Methyl-2-Bromo-O-Chloro 
Phenyl Acetate 1 263.5

PRODUCT : Clopidogrel Hydrogen Bisulfate
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Stage : 3
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-2 1 309.5 DL-Clopidogrel Base 1 321.5
Formaldehyde 1 30 Water 1 18

Total Input  = 339.5 Total Output  = 339.5

Material Balance:

Kg OUTPUT Kg
Product

Stage-2 = 400 DL-Clopidogrel Base = 360
Formaldehyde (37%) = 140 Recovery
Hydrochloric Acid (35%) = 140 Methanol = 676
Methanol = 720 Methanol Loss = 30
Sodium Hydroxide = 54 Aqueous
Water = 720 Effluent = 1052

Organic Residue
Unreacted Organic Impurities = 56

Total Input  = 2174 Total Output  = 2174

PRODUCT : Clopidogrel Hydrogen Bisulfate

INPUT

( Sodium Chloride 78, Formaldehyde 14, Methanol 
14, gen.water 46, Water from Formaldehyde 88, 
Water from Hydrochloric Acid 92, Water 720 ) 

( Organic Impurities )
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Stage : 4
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

DL-Clopidogrel Base 2 643 S(+) Clopidogrel 2 643

Total Input  = 643 Total Output  = 643

Material Balance:

Kg OUTPUT Kg
Product

DL-Clopidogrel Base = 360 S(+) Clopidogrel = 170
Camphor Sulfonic Acid = 260 Recovery
Sodium Hydroxide = 44 Methanol = 1480
Methanol = 1560 Methanol Loss = 50
Hydrochloric Acid (35%) = 114 Camphor Sulfonic Acid = 260
Water = 1130 Aqueous

Effluent = 1318

Organic Residue
Unreacted Organic Impurities = 190

Total Input  = 3468 Total Output  = 3468

( Sodium Chloride 64, Methanol 30, gen.water 20, 
Water from Hydrochloric Acid 74, Water 1130 )

( Organic Impurities 20, R(-) Clopidogrel 170 ) 

PRODUCT : Clopidogrel Hydrogen Bisulfate

INPUT
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Stage : 5
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

S(+) Clopidogrel 1 321.5 Clopidogrel Hydrogen Bisulfate 1 419.5
Sulfuric Acid 1 98

Total Input  = 419.5 Total Output  = 419.5

Material Balance:

Kg OUTPUT Kg
Product  

S(+) Clopidogrel = 170 Clopidogrel Hydrogen Bisulfate = 200
Acetone = 920 Recovery
Sulfuric Acid = 52 Acetone = 864

Acetone Loss = 40
Organic Residue
Unreacted Organic Impurities = 38

Total Input  = 1142 Total Output  = 1142

PRODUCT : Clopidogrel Hydrogen Bisulfate

( Organic Impurities 22, Acetone 16 )

INPUT
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PRODUCT : Clopidogrel Hydrogen Bisulfate

Description :

Stage-1 : Thiophene Ethanol is reacted with Thionyl Chloride and Ammonia in presence of Toluene to get Stage-
1 Compound.

Stage-4 : DL-Clopidogrel Base is isomerised with Camphor Sulfonic Acid in presence of Methanol to get S(+) 
Clopidogrel.

Stage-5 : S(+) Clopidogrel is reacted with Sulfuric acid in presence of Acetone to get Clopidogrel Hydrogen
Bisulfate.

Stage-2 : Stage 1 compound is reacted with Methyl-2-Bromo-O-Chloro Phenyl Acetate and Sodoium Hydroxide
in presence of Methanol  to get (Stage-2) Compound.

Stage-3 : Stage 2 compound is reacted with Formaldehyde in presence of Methanol to get DL-Clopidogrel
Base.
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Flow Chart

Thiophene Ethanol Sol.Recovery
Thionyl Chloride Evaporation Loss
Toluene Effluent
Ammonia (25%) solution Organic Residue
Water Process Emissions

Stage-1
Sol.Recovery

Evaporation Loss
Sodium Hydroxide Effluent
Methanol Organic Residue
Water

Stage-2
Formaldehyde (37%) Sol.Recovery
Hydrochloric Acid (35%) Evaporation Loss
Methanol Effluent
Sodium Hydroxide Organic Residue
Water

DL-Clopidogrel Base
Camphor Sulfonic Acid Sol.Recovery
Sodium Hydroxide Evaporation Loss
Methanol Effluent
Hydrochloric Acid (35%) Organic Residue
Water

S(+) Clopidogrel Sol.Recovery
Acetone Evaporation Loss
Sulfuric Acid Organic Residue

    Clopidogrel Hydrogen Bisulfate

Methyl-2-Bromo-O-Chloro 
Phenyl Acetate

PRODUCT : Clopidogrel Hydrogen Bisulfate

Stage I 

Stage II 

Stage III 

Stage IV 

Stage V 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Q-Acid 1 281.5 Enrofloxacin 1 359
N-Ethyl Piperazine 2 228 N-Ethyl Piperazine Hydrochloride 1 150.5

Total Input  = 509.5 Total Output  = 509.5

Material Balance:

Kg OUTPUT Kg
Product

Q-Acid  = 470 Enrofloxacin (541.5 + 298.5)  = 840
N-Ethyl Piperazine  = 433.5 Recovery
Acetic acid  = 107.5 Methanol = 111.5
Hydrochloric Acid (35%) = 48.5 Methanol Loss = 8.5
Ammonium Hydroxide (25%) = 250 Send to Auth.Party (Aqueous)
Carbon = 16 Send to Auth.Party = 3033
EDTA = 1
Hyflo = 4.5
Methanol = 120
Water = 2562.5

Spent Carbon
Spent Carbon = 20.5

Total Input  = 4013.5 Total Output  = 4013.5

PRODUCT : Enrofloxacin

INPUT

( N-Ethyl Piperazine Hydrochloride 321, Ammonium 
Acetate 138, EDTA 1, Organic Compound 58, gen. 
water 32, Water from Hydrochloric Acid 31.5, Water 
from Ammonium Hydroxide 187.5, Water 2264 ) 

( Carbon 16, Hyflo 4.5 )
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Stage : 2 (Purification )
Material Balance:

Kg OUTPUT Kg
Product

Enrofloxacin (541.5 + 298.5)  = 840 Enrofloxacin  = 500
Methanol  = 1777.5 Recovery

Methanol = 1653.5
Methanol Loss = 88.5
Aqueous
Effluent = 335.5

Organic Residue
Unreacted Organic Impurities = 40

Total Input  = 2617.5 Total Output  = 2617.5

INPUT

PRODUCT : Enrofloxacin

( Organic Impurities )

( Methanol 35.5, OrganicCompound 1.5, Water from 
Base 298.5, )
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Flow Chart

Q-Acid
N-Ethyl Piperazine
Acetic acid
Hydrochloric Acid (35%) Sol.Recovery
Ammonium Hydroxide (25%) Evaporation Loss
Carbon Send to Auth. Paty
EDTA Spent Carbon
Hyflo
Methanol
Water

Enrofloxacin (541.5 + 298.5) Sol.Recovery
Methanol Evaporation Loss

Effluent
Organic Residue

  Enrofloxacin

Stage-1 : Methanol was used as a solvent. Initially solvent was taken into the reactor, N-Ethyl Piperazine and Q-
Acid added. Then heated to 120-125oC. Reaction mass was maintained 15hrs at 125-130oC. Completion of the
reaction distill out the solvent completely. Adjust the pH was neutral (6.9 to 7.2) by using Hydrochloric acid and
centrifuge the material and washed with hot water.

After that water charged in to the reactor and added that material. Then adjust the pH up to 4.2 to 4.5 by using
Acetic acid, added carbon, EDTA, hyflo maintained 30 minutes filtered and collect the clear filtrate and adjust pH
neutral (6.9 to 7.2) by using ammonia solution at 55 to 60oC. Then centrifuge the mass at 55 - 60oC and washed
with hot water. Collect the material for next stage.

Stage-2 : Initially, required quantity of Methanol was taken in the reactor at RT and added Stage-1 material.
Then heated the mass to 60-65oC, maintained 1hr at 10-15oC. The mass was centrifuged to separate Methanol
ml's and technical grade of Enrofloxacin.

Description :

PRODUCT : Enrofloxacin

Stage I 

Stage II 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

5-Ethyl-2-methyl Pyridine 1 121 Stage-1 1 151
Formaldehyde 2 60 Formic Acid 1 46
Water 1 18 Hydrogen 1 2

Total Input  = 199 Total Output  = 199

Material Balance:

Kg OUTPUT Kg
Product

5-Ethyl-2-methyl Pyridine = 65 Stage-1 = 72
Aq.Formaldehyde (40%) = 90 Recovery
Methanol = 195 Methanol = 183

Methanol Loss = 8
Aqueous
Effluent = 73.9

Organic Residue
Unreacted Organic Impurities = 12

Process Emissions
Process Emissions = 1.1

Total Input  = 350 Total Output  = 350

PRODUCT : Pioglitazone Hydrochloride

INPUT

( Formic Acid 24.7, Formaldehyde 3.8, Organic 
Compound 0.1, Methanol 1, Water from 
Formaldehyde 44.3 )

( Organic Impurities 9, Methanol 3 )

( Hydrogen )
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Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 151 Stage-2 1 229
Methanesulfonyl chloride 1 114.5 Hydrogen Chloride 1 36.5

Total Input  = 265.5 Total Output  = 265.5

Material Balance:  

Kg OUTPUT Kg
Product

Stage-1 = 72 Stage-2 = 95
Methanesulfonyl chloride = 60 Recovery
Toluene = 216 Toluene = 205

Toluene Loss = 7.5
Organic Residue
Unreacted Organic Impurities = 23.1

Process Emissions
Process Emissions = 17.4

Total Input  = 348 Total Output  = 348

PRODUCT : Pioglitazone Hydrochloride

( Organic Impurities 14.2, Methanesulfonyl chloride 
5.4, Toluene 3.5 )

( Hydrogen Chloride )

INPUT
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Stage : 3
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-2 1 229 Stage-3 1 255
P-Hydroxy Benzaldehyde 1 122 Potassium Methane Sulfonate 1 134
Potassium Carbonate 1 138 Potassium Bicarbonate 1 100

Total Input  = 489 Total Output  = 489

Material Balance:

Kg OUTPUT Kg
Product

Stage-2 = 95 Stage-3 = 90
P-Hydroxy Benzaldehyde = 55 Recovery
Potassium Carbonate = 65 Toluene = 270
Toluene = 285 Toluene Loss = 10

Organic Residue
Unreacted Organic Impurities = 25.2

Inorganic Solid Waste
Inorganic Solid Waste = 104.8

Total Input  = 500 Total Output  = 500

INPUT

( Organic Impurities 15.8, Toluene 5, P-Hydroxy 
Benzaldehyde 4.4 )

( Potassium Methane Sulfonate 55.6, Potassium 
Bicarbonate 41.5, Potassium Carbonate 7.7 )

PRODUCT : Pioglitazone Hydrochloride
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Stage : 4
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-3 1 255 Stage-4 1 354
2,4-thiazolidine dione 1 117 Water 1 18

Total Input  = 372 Total Output  = 372

Material Balance:

Kg OUTPUT Kg
Product

Stage-3 = 90 Stage-4 = 110
2,4-thiazolidine dione = 45 Recovery
Methanol = 270 Methanol = 254
Piperidine = 30 Methanol Loss = 11

Piperidine = 28.2
Piperidine Loss = 1.2
Aqueous
Effluent = 6.9

Organic Residue
Unreacted Organic Impurities = 23.7

Total Input  = 435 Total Output  = 435

INPUT

( Piperidine 0.1, Organic Compound 0.4, gen.water 
6.4 )

PRODUCT : Pioglitazone Hydrochloride

( Organic Impuriites 14.5, 2,4-Thiazolidinedione 
3.7, Piperidine 0.5, Methanol 5 )
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Stage : 5
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-4 1 354 Pioglitazone 1 356
Hydrogen 1 2

Total Input  = 356 Total Output  = 356

Material Balance:

Kg OUTPUT Kg
Product

Stage-4 = 110 Pioglitazone = 100
Palladium Carbon = 35 Recovery
Hydrogen = 3 Methanol = 310
Methanol = 330 Methanol Loss = 13.5

Palladium Carbon = 35
Organic Residue
Unreacted Organic Impurities = 17.1

Process Emissions
Process Emissions = 2.4

Total Input  = 478 Total Output  = 478

INPUT

PRODUCT : Pioglitazone Hydrochloride

( Organic Impurities 10.6, Methanol 6.5 )

( Hydrogen )
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Stage : 6
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Pioglitazone 1 356 Pioglitazone Hydrochloride 1 392.5
Hydrochloric Acid 1 36.5

Total Input  = 392.5 Total Output  = 392.5

Material Balance:

Kg OUTPUT Kg
Product

Pioglitazone = 100 Pioglitazone Hydrochloride = 100
Recovery
Isopropyl Alcohol = 192
Isopropyl Alcohol Loss = 8
Organic Residue
Unreacted Organic Impurities = 12.8

Process Emissions
Process Emissions = 12.2

Total Input  = 325 Total Output  = 325

INPUT

Isopropyl Alcohol 
Hydrochloride (10%) = 225

( Organic Impurites 10.3, Isopropyl Alcohol 2.5 )

( Hydrogen Chloride )

PRODUCT : Pioglitazone Hydrochloride
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Stage-1 : 5-Ethyl-2-methyl Pyridine reaction with Aq.Formaldehyde to get 2-(5-Ethyl-2-pyridyl) ethanol and
Formic acid is byproduct release of Hydrogen gas.

Description :

PRODUCT : Pioglitazone Hydrochloride

Stage-2 :  2-(5-Ethyl-2-pyridyl) ethanol reaction with Methanesulfonyl chloride in presence of Toluene solvent at 
0-5oC temperature to get 2-(5-Ethyl-2-pyridyl) ethyl methane sulfonate and Hydrogen Chloride is byproduct.

Stage-6 : Pioglitazone in presence of Isopropyl alochol Hydrochloride to form Pioglitazone Hydrochloride.

Stage-5 : 5[4-2-(5-Ethyl-2-pyridyl) ethoxy] benzilidine-2,4-Thiazolidinedione undergoes catalytic hydrogenation
in presence of Palladium catalyst to form 5-[4-2-(5-Ethyl-2-pyridyl) ethoxy] benzyl-2,4-Thiazolidinedione or
Pioglitazone.

Stage-4 : 4-[2-(5-Ethyl-2-pyridyl)ethoxy] benzaldehyde reaction with 2,4-Thiazolidinedione inpresence of
Methanol and Piperidine at 65-70oC Temperature to get 5[4-2-(5-Ethyl-2-pyridyl)ethoxy]benzilidine-2,4-
thiazolidinedione and water is byproduct.

Stage-3 : 2-(5-Ethyl-2-pyridyl) ethyl methane sulfonate reaction with p -Hydroxy benzaldehyde in presence of
Potassium carbonate and Toluene to get 4[2-(5-Ethyl-2-pyridyl) ethoxy] benzaldehyde and by product is
Potassium methane sulfonate and Potassium bicarbonate.
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Flow Chart

5-Ethyl-2-methyl Pyridine Sol.Recovery
Aq.Formaldehyde (40%) Evaporation Loss
Methanol Effluent

Organic Residue
Process Emissions

Stage-1 Sol.Recovery
Methanesulfonyl chloride Evaporation Loss
Toluene Organic Residue

Process Emissions

Stage-2 Sol.Recovery
P-Hydroxy Benzaldehyde Evaporation Loss
Potassium Carbonate Organic Residue
Toluene Inorganic Solid Waste

Stage-3
2,4-thiazolidine dione Sol.Recovery
Methanol Evaporation Loss
Piperidine Organic Residue

Stage-4 Sol.Recovery
Palladium Carbon Evaporation Loss
Hydrogen Organic Residue
Methanol Process Emissions

Pioglitazone Sol.Recovery
Evaporation Loss
Organic Residue

Process Emissions

      Pioglitazone Hydrochloride

PRODUCT : Pioglitazone Hydrochloride

Isopropyl Alcohol 
Hydrochloride (10%)

Stage I 

Stage II 

Stage III 

Stage IV 

Stage V 

Stage VI 
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Stage : 1
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

1,1-Cyclohexane diacetic acid 1 200 Stage-1 1 182
Acetic Anhydride 1 102 Acetic Acid 2 120

Total Input  = 302 Total Output  = 302

Material Balance:

Kg OUTPUT Kg
Product

1,1-Cyclohexane diacetic acid = 190 Stage-1 = 165
Acetic Anhydride = 120 Recovery

Acetic Anhydride = 19
Acetic Anhydride Loss = 3
Acetic Acid = 110
Organic Residue
Unreacted Organic Impurities = 13

Total Input  = 310 Total Output  = 310

PRODUCT : Gabapentin

INPUT

( Organic Impurities 7.9, Acetic Anhydride 1.1, Acetic 
Acid 4 )

ANNEXURE - XI

124



Stage : 2
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-1 1 182 Stage-2 1 197
Hydroxylamine Hydrochloride 1 69.5 Sodium Chloride 1 58.5
Sodium Carbonate 1/2 53 Carbon Dioxide 1/2 22

Water 1 1/2 27

Total Input  = 304.5 Total Output  = 304.5

Material Balance:

Kg OUTPUT Kg
Product

Stage-1 = 165 Stage-2 = 150
Hydroxylamine Hydrochloride = 78 Aqueous
Sodium Carbonate = 70 Effluent = 638.32
Water = 500

Process Emissions
Process Emissions = 24.68

Total Input  = 813 Total Output  = 813

INPUT

PRODUCT : Gabapentin

( Sodium Chloride 65.66, Sodium Carbonate 10.52, 
Hydroxylamine 7.12, Organic Compound 28.6, gen 
water 26.42, Water 500 )

( Carbon Dioxide )
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Stage : 3
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-2 1 197 Stage-3 1 337
Benzene Sulfonyl Chloride 1 176.5 Sodium Chloride 1 58.5
Sodium Carbonate 1/2 53 Carbon Dioxide 1/2 22

Water 1/2 9

Total Input  = 426.5 Total Output  = 426.5

Material Balance:

Kg OUTPUT Kg
Product

Stage-2 = 150 Stage-3 = 227
Sodium Carbonate (10%) = 750 Aqueous
Benzene Sulfonyl Chloride = 135 Effluent 1016.18
Water = 225

Process Emissions
Process Emissions = 16.82

Total Input  = 1260 Total Output  = 1260

INPUT

PRODUCT : Gabapentin

( Sodium Chloride 44.74, Sodium Carbonate 34.47, 
Benzene Sulfonic Acid 0.55, Organic Compound 
29.6, Water from Sodium Carbonate 675, gen.water 
6.88, Water 224.94 )

( Carbon Dioxide )
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Stage : 4
Mole Balance:

INPUT No. of 
moles Mol.Wt. OUTPUT No. of 

moles Mol. Wt.

Stage-3 1 337 Gabapentin 1 171
Sodium Hydroxide 2 80 Benzene Sulfonic Acid 1 158
Hydrochloric Acid 2 73 Carbon Dioxide 1 44

Sodium Chloride 2 117

Total Input  = 490 Total Output  = 490

Material Balance:

Kg OUTPUT Kg
Product

Stage-3 = 227 Gabapentin = 100
Sodium Hydroxide (10%) = 1362 Recovery
Hydrochloric Acid (35%) = 475 Ethanol = 185
Ethanol = 200 Ethanol Loss = 10

Aqueous
Effluent = 1939.36

Process Emissions
Process Emissions = 29.64

Total Input  = 2264 Total Output  = 2264

INPUT

( Sodium Chloride 199.19, Hydrochloric Acid 41.97, 
Ethanol 5, Benzene Sulfonic Acid 106.43, Organic 
Compound 15.18, Water from Sodium Hydroxide 
1225.8, gen.water 37.04, Water from Hydrochloric 
Acid 308.75 )

( Carbon Dioxide )

PRODUCT : Gabapentin
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Flow Chart

1,1-Cyclohexane diacetic acid Sol.Recovery
Acetic Anhydride Evaporation Loss

Organic Residue

Stage-1
Hydroxylamine Hydrochloride Effluent
Sodium Carbonate Process Emissions
Water

Stage-2
Sodium Carbonate (10%) Effluent
Benzene Sulfonyl Chloride Process Emissions
Water

Stage-3 Sol.Recovery
Sodium Hydroxide (10%) Evaporation Loss
Hydrochloric Acid (35%) Effluent
Ethanol Process Emissions

  

       Gabapentin

PRODUCT : Gabapentin

Description :

Stage-1 : This stage invloves the reaction of 1,1-Cyclohexane diacetic acid with Acetic Anhydride to give 1,1-
Cyclohexane diacetic acid anhydride.

Stage-2 : 1,1-Cyclohexane diacetic acid anhydride obtained in stage-1 is treated with Hydroxylamine
Hydrochloride in presence of Sodium Carbonate to get 1,1-Cyclohexane diacetic acid N-Hydroxyimide.

Stage-3 : This stage invloves the reaction of 1,1-Cyclohexane diacetic acid N-Hdyroxyimide with Benzene
Sulfonyl Chloride in presence of Sodium Carbonate to give N-Benzene sulfonyloxy-1,1-Cyclohexane diacetic
acid imide.

Stage-4 : The N-Benzene sulfonyloxy-1,1-Cyclohexane diacetic acid imide derivative obtained in Stage-3 is
subjected to Lossen rearrangement by boiling in 10% Sodium Hydroxide solution, followed by pH adjustment
with Hydrochloric Acid in presence of Ethanol to give the Gabapentin product.

Stage I 

Stage II 

Stage III 

Stage IV 

ANNEXURE - XI

128



Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
3-Mercaptopropionic acid = 10 3.03
Acetophenone = 500 151.52
Activated Carbon = 15 4.55
Methanol = 1500 454.55
Phenol = 790 239.39
Sulfuric acid = 14 4.24
Toluene = 1000 303.03

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Activated Carbon = 324 3240
Aniline = 1042 10420
Chlorosulfonic acid = 86 860
Hydrochloric acid (35%) = 1831 18310
Methanol = 7280 72800
Phenol = 805 8050
Phthalic anhydride = 540 5400
Sodium Bisulfite = 27 270
Sodium Hydroxide (48%) = 1194 11940
Zinc Chloride = 292 2920

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
1,5-Bis-(2,6-dimethyl-4-hydroxyphenyl)-
penta-(2,6-dimethyl-1,4-phenyleneoxide) = 250 1389

Dimethylaminopyridine = 3 16.67
Methacrylic anhydride = 56 311.14
Methanol = 2920 16223.52
Toluene = 350 1944.6

PRODUCT : Bisphenol Acetophenone 
LIST OF RAW MATERIALS

PRODUCT : P-Phenolphthalein bisphenol (or) 2-Phenyl-
3,3-Bis (4-Hydroxyphenyl) Phthallimide (PPPBP)

LIST OF RAW MATERIALS

PRODUCT : 1,5-Bis-[2,6-dimethyl-4-(2-methyl-2-
propenoxy) phenyl}-penta-(2,6-dimethyl-1,4-

phenyleneoxide (MX-9000)
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2,6-Xylenol = 1583 336.89
3-Mercaptopropionic acid = 100 21.28
Acetone = 300 63.85
Dodecylbenzenesulfonic acid = 360 76.62
Toluene = 2600 553.33

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
3-Mercaptopropionic acid = 24.5 22.59
4-Hydroxyacetophenone = 150 138.33
Activated carbon = 4 3.69
Ethylene Dichloride = 2100 1936.67
Methanol = 765 705.50
Methanesulfonic acid = 65.5 60.41
Phenol = 260 239.78

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
4-Hydroxybenzaldehyde = 300 301.82
Carbon = 15 15.09
Hydroxylamine sulfate = 210 211.27
Methanol = 400 402.42
Sodium Hydroxide (50%) = 205 206.24
Toluene = 1300 1307.88

PRODUCT : Tetramethyl bisphenol acetone (TMBPA)
LIST OF RAW MATERIALS

PRODUCT : [1,1,1-Tri-(4-hydroxyphenyl)] ethane 
(THPE)

LIST OF RAW MATERIALS

PRODUCT : 4-Hydroxybenzonitrile (HBN)
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Monomethylamine = 180 2500.02
Nitric acid = 500 6944.50
Phthallic Anhydride = 780 10833.42
Sulfuric acid = 2327 32319.70

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
4-Chloro Butyraldehyde Sodium Bisulphite 
Adduct = 50 16.67

4-Hydrazino-N-Methyl Benzene Methane 
Sulfonamide Hydrochloride  = 60 20.00

Acetone = 500 166.67
Carbon = 5 1.67
Dimethylamine (40%)  = 25 8.33
Ethyl Acetate = 625 208.33
Methylene Dichloride = 500 166.67
Potassium Iodide  = 30 10.00
Sodium Bicarbonate = 30 10.00
Sodium Carbonate = 50 16.67
Vacum Salt = 50 16.67

PRODUCT : 4-Nitro-N-Methyl Phthalimide (4-NPI)
LIST OF RAW MATERIALS

PRODUCT : Sumatriptan Succinate
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg

4-Hydrazino-N-Methyl Benzene Methane 
Sulfonamide Hydrochloride = 2428 890.3

3-[2-(Dimethylamine)ethyl]-N-methyl-1H-
indole-5-methane sulfonamide (Crude)  = 1428 523.6

4-Chloro Butyraldehyde Sodium Bisulphite 
Adduct = 2112 774.4

Acetone  = 14280 5236.0
Carbon = 857 314.2
Formaldehyde (37%) = 7868 2884.9
Hydrochloric acid (35%) = 2856 1047.2
Hyflo = 239 87.6
Isopropyl Alcohol = 18210 6677.0
Methanol = 14570 5342.3
Methylene Dichloride = 29860 10948.7
Potassium Carbonate = 3610 1323.7
S-139 = 761 279.0
Sodium Borohydride = 1166 427.5
Sodium Chloride = 2555 936.8
Sodium Hydroxide = 1738 637.3
Sodium Hydroxide (48%) = 102 37.4

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Acetic acid  = 107.5 358.33
Ammonium Hydroxide (25%) = 250 833.33
Carbon = 16 53.33
Ciprofloxacin Base Pure (470 + 370)  = 840 2800.00
EDTA = 1 3.33
Hydrochloric Acid (35%) = 288.5 961.67
Hyflo = 4.5 15.00
Methanol = 1898 6326.67
Piperazine  = 327.5 1091.67
Q.Acid  = 470 1566.67

PRODUCT : 3-[2-(Dimethylamine)ethyl]-N-methyl-1H-
indole-5-methane sulfonamide

LIST OF RAW MATERIALS

PRODUCT : Ciprofloxacin Hydrochloride
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Dicyanodiamide = 630 420.00
Dimethylamine Hydrochlorde = 650 433.33
Dimethylformamide = 1470 980.00
Isopropyl Alcohol = 1000 666.67

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
1-[-Amino-1-(4-methoxy Phenyl) ethyl] = 95 31.67
Ethyl Acetate = 950 316.67
Formaldehyde (40%) = 58 19.33
Formic Acid = 58 19.33
Isopropyl Alcohol Hydrochloride (20%) = 70 23.33
Sodium Sulfate = 10 3.33

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Activated Carbon = 3 5
Ammonia solution (18%) = 111 185
Ethanol = 1800 3000
Ethyl Acetate  = 3000 5000
Hydrochloric Acid (35%) = 199.6 332.67
Hyflo = 5 8.33
Mandelic acid = 115 191.67
Methanol = 4200 7000
Monomethylamine solution (25%) in 
Methanol = 850 1416.67

Sodium Borohydride = 17.8 29.67
Sodium Hydroxide = 25.5 42.5
Tetralone = 480 800

PRODUCT : Metformin Hydrochloride
LIST OF RAW MATERIALS

PRODUCT : Venlafaxine Hydrochloride
LIST OF RAW MATERIALS

PRODUCT : Sertraline Hydrochloride
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
4-Acetamidobenzene Sulfonyl Chloride = 130 130.0
4-Methyl Acetophenone = 61 61.0
Ammonia Solution (20%) = 359 359.0
Ethyl Acetate = 800 800.0
Hydrochloric Acid (15%) = 175 175.0
Hydrochloric Acid (35%) = 445 445.0
Isopropyl Alcohol = 240 240.0
Methyl Isobutyl Ketone = 180 180.0
Methyl trifluoro acetate = 58 58.0
Sodium Chloride (10%) = 300 300.0
Sodium Methoxid (25%) = 100 100.0
Sodium Nitrite = 33 33.0
Sodium Sulfate = 30 30.0
Sodium Sulfate = 20 20.0
Sodium Sulfite = 120 120.0

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Acetone = 920 4600
Ammonia (25%) solution = 200 1000
Camphor Sulfonic Acid = 260 1300
DL-Clopidogrel Base = 360 1800
Formaldehyde (37%) = 140 700
Hydrochloric Acid (35%) = 254 1270
Methanol = 3180 15900
Methyl-2-Bromo-O-Chloro Phenyl Acetate = 374 1870
S(+) Clopidogrel = 170 850
Sodium Hydroxide = 158 790
Sulfuric Acid = 52 260
Thionyl Chloride = 186 930
Thiophene Ethanol = 200 1000
Toluene = 1000 5000

PRODUCT : Celecoxib
LIST OF RAW MATERIALS

PRODUCT : Clopidogrel Hydrogen Bisulfate
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Acetic acid  = 107.5 7.17
Ammonium Hydroxide (25%) = 250 16.67
Carbon = 16 1.07
EDTA = 1 0.07
Hydrochloric Acid (35%) = 48.5 3.23
Hyflo = 4.5 0.30
Methanol = 120 8.00
N-Ethyl Piperazine  = 433.5 28.90
Q-Acid  = 470 31.33

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2,4-thiazolidine dione = 45 30
5-Ethyl-2-methyl Pyridine = 65 43.33
Aq.Formaldehyde (40%) = 90 60
Hydrogen = 3 2
Isopropyl Alcohol Hydrochloride (10%) = 225 150
Methanesulfonyl chloride = 60 40
Methanol = 795 530
Palladium Carbon = 35 23.33
P-Hydroxy Benzaldehyde = 55 36.67
Pioglitazone = 100 66.67
Piperidine = 30 20
Potassium Carbonate = 65 43.33
Toluene = 501 334

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
1,1-Cyclohexane diacetic acid = 190 3166.67
Acetic Anhydride = 120 2000
Benzene Sulfonyl Chloride = 135 2250
Hydrochloric Acid (35%) = 475 7916.67
Hydroxylamine Hydrochloride = 78 1300
Sodium Carbonate = 70 1166.67
Sodium Carbonate (10%) = 750 12500
Sodium Hydroxide (10%) = 1362 22700

PRODUCT : Enrofloxacin
LIST OF RAW MATERIALS

PRODUCT : Pioglitazone Hydrochloride
LIST OF RAW MATERIALS

PRODUCT : Gabapentin
LIST OF RAW MATERIALS
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LIST OF HAZARDOUS RAW MATERIALS

Porposed Products

Raw Material

Acetic acid
Acetic Anhydride
Acetone
Ammonia (25%) solution
Aniline
Aq.Formaldehyde (40%)
Benzene Sulfonyl Chloride
Chlorosulfonic acid
Dimethylamine (40%) 
Ethanol
Ethyl Acetate
Ethylene Dichloride
Formaldehyde (37%)
Formic Acid
Hydrochloric Acid (15%)
Hydrogen
Isopropyl Alcohol
Methanol
Methyl Isobutyl Ketone
Methylene Dichloride
Monomethylamine
Phenol
Phthalic anhydride
Piperidine
Sulfuric acid
Thionyl Chloride
Toluene
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                                          Schematic flow Sheet for EIA Procedure 

Time schedule for obtaining the EC from MOEF 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 Submission of application by proponent (Form 1, Pre-feasilibility report and   Draft Terms of Reference) 
 

 Scrutiny 
by EAC 

Scoping an communication of Terms of Reference for EIA Studies to the Proponent for EIA preparation 
 

 

Submission of proceedings of the public hearing by the SPCB / PCC to EAC 
 

 

Conducting public hearing by SPCB / PCC or any other public Agency / authority engaged by regulatory authority 
 

 

Submission of Draft EIA / Summary EIA / Application for Public consultation 
 

 

Appraisal by EAC 

Submission of final EIA by the proponent after improving EIA / EMP 
 

 

Decision 
of MoEF 

 

Decision of 
MoEF 

Specific Concerns 

Yes NO 
Rejection 

Issuing clearance to project 
proponent 
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60 days 
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     Reservation on the proposal conveyed to EAC 

EAC views on reservations sent to MoEF 

45 days 

60 days 

30 days 

Category A Project 
 

 Preparation of FORM I Application & Prefeasibility report 

30 days on obtaining 
information from industry 

as per check list 

Preparation of Draft EIA report  120 days minimum other than monsoon 
period of 120 days 

30 days for preparation of Final REIA Maximum 
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Environmental Baseline Monitoring  
(To Establish quality of the 

Environment) 

Application of Impact Prediction Tools 
(Quantitative Significance Analysis) 

 

 

Identification of Likely Impacts 
 (Quantitative Significance Analysis  

(Ref: Impact Matrix) 
 

 

 

EIA Team 

 
Social Impact 
Assessment 

 

Risk Assessment 

 

Project Features  
(Pre-feasibility Report, 

Form1) 

Valued Environment 
Components 

 
Mitigation Measures 

           
Environmental Management Plan 

 

 
Reporting 

Approach of EIA Study – 4 months other than monsoon period after 
obtaining TOR copy from MOEF 
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Topomap of 10 km Radius for Proposed Project 
ANNEXURE - XVII

141



ANNEXURE - XVIII

142




