Report on Visit to Industries of Gujarat from 1 st February to 11 th February 2008

	Date of Visit
	5th Feb 2008

	Name of Unit
	IPCL Baroda, Operating since 1973

	Location
	Baroda

	Product Profile
	Capacity 1.75 Million Tonnes/ Annum in terms of Ethylene Production, 19 Processing Units involved in the production of HDPE, PP, PVC, Polyethylene, Ethylene Glycol, Acrylonitrile, Benzene

Xylene , Para Xylene, LAB, fibre Plant not in operation 

	ETP Details


	Treatment facility for Cyanide Wastes

· >100 ppm liquid cyanide waste are incinerated

· < 100 ppm liquid cyanide waste are digested by hot alkali and then sent to biological aeration system. The cyanide contenet to the inlet of Biological Treatment facility is less that 5 ppm and out let is less than 0.5 ppm

Treatment facility for Other than cyanide bearing Wastes

· The liquid effluent generated from various units along with are first treated by ISBL Treatment. This treatment is mainly carried out to recover the polymeric and oily substances and also pH adjustment. After Treatment in ISBL facilities, the liquid waste along with Cyanide waste <0.5 ppm is coming to storage sump, lifted by screw pump, parshall flume, followed by equalisation, API, primary Clarifier, Aerobic Treatment, Secondary Clarifier, Guard Pond, and Discharge to Common effluent Channel Vadodara.

· Waste Water Treatment facility for 24,000 M3/ day

· Domestic effluent is mixed with industrial effluent before aerobic treatment.

	Hazardous Waste Management


	· Incinerator capacity 2000 MT/ annum exits. Contains Rotary Kiln type combustion chamber temp 8500C, Secondary combustion chamber 1100 +/- 500C, waste heat recovery system, venturi scrubber, mist eliminator followed by ID fan and stack. The incinerator is capable of handling solid and liquid wastes.

· Incinerator for Cyanide Waste. This incinerator is having single combustion chamber (Temp 8500C), Followed by Bag Filter and stack 

· Dedicated secured landfill site for 10 years

· Halogenated organics are not expected anymore from process. Other VOCs are sent to flare stack

· Dedicated flare stack of acrylonitrile plant

	Remarks:
	· Since 2004 take over process started and was completed in 2007

· Low NOx burner in NCU does not exits

· No Vapour recovery system in Benzene Plant

· ISBL Treatment exists 

· No quenching facility exists in Incinerator

· Safety valve connected to flare 

· Online N2 blanketing system exists in storage section

· VOC monitoring meters exists (PRO 2020 Lab India) LDAR programme carried out once in a month (Visual, bubbling, explosive meters) 80 VOCs can be monitored

· Double Mechanical Seal is provided  level 1 HCs and New Units

· On site secured landfill 12,800 MT capacity designed for 10 years

· Effluent after treatment disposed to Common Effluent Channel

	
	
	


	Date of Visit
	5th February 2008

	Name of Unit
	IOC Limited 

	Location
	Baroda

	Product Profile
	Atmospheric Distillation Unit 5 Nos, Vacuum distillation Units 3 Units, Fluid Catalytic Cracking Unit 1  No, Catalytic Reforming Unit 1No , Kero Hydro Desulphurisation 1 No, Dehydro desulphurisation 1 No, Motor Spirit Quality Improvement , LAB and Captive Power Plant

	Process Details


	Kerosene Cut (C 7-C17) obtained from the distillation column is the feed stock for this unit, this is fractionated in a distillation column and desired cut for manufacturing LAB is C10- C13. This cut is first dehydro sulphurised for removal of S, N and other impurities. Then it is passes through molecular sieves to separate into normal paraffin and non normal paraffin. Normal paraffin is extracted by n- pentane and non normal paraffins are extracted by iso octane. The normal paraffin fraction is then separated from n pentane by distillation, followed by dehydrogenation mono olefins, then it reacts with benzene to form LAB. (removal of di and tri olefins and aromatics by molecular sieves before reaction with benzene)

	Remarks:
	· 6 nos continuous online monitoring system exits and one mobile online system (HC and VOC  monitoring not done)

· SO2 capping 1360 kg/hr

· Floating roof with double mechanical seal provided for storage tanks

· Solid Waste Bio Remediation

· 3 nos green belts exits (1st  Phase 96 acres and 176000 trees, 2nd Phase 30 acres and 30000 trees and 3rd Phase 13 acres and 9000 trees)

	
	
	


	Date of Visit
	6th February 2008

	Name of Unit
	Kanoria Chemicals and Industries  Ltd (ALCO Chemicals Division)

	Location
	GIDC Industrial Estate, Ankleshwar 393 002

	Product Profile
	Pentaerythritol, Acetaldehyde, Formaldehyde, Hexamine, Acetic Acid, Ethylacetate, Industrial Alcohol 

	Process Details


	Pentaerythritol is manufactured from Acetaldehyde and Formaldehyde using caustic soda solution as catalyst, sodium formate is the co product.

Actaldehyde is produced with oxidation of ethyl alcohol by oxygen (air) in presence of silver catalyst, the reaction is exothermic.

Formaldehyde is manufactured from oxidation of methanol with oxygen (air) in presence of metallic oxide as catalyst.

Formaldehyde and excess ammonia are passed through a reactor having temperature between 370C – 500C and pH between 8.5 to 8.75 to produce hexamine.

Acetic acid is manufactured by oxidation of acetaldehyde in presence of manganese acetate and potassium permanganate as catalyst at a temperature of 550 C – 580 C.

Equimolecular mixture of Acetic acid and 95% ethyl alcohol is reacted in a fractionating column to produce ethyl acetate.

Industrial alcohol is produced from molasses from sugar factory which are subjected to yeast fermentation in a fed batch system of fermentors. New strain of yeast and distillation system under vacuum is used to consume half of the steam than that required by conventional plant.

Bio compost is produced by windrows method over a period of 50 days from the waste of sugar factory distillery; fine powdery compost is produced. H2S gas coming out of anaerobic digester is removed in a biological contactor producing elemental sulphur as by product

	Sources of Effluent Generation
	The process of manufacture of Formaldehyde, Acetaldelyde and Acetic acid does not generate any liquid effluent. The other streams of effluent are generated from evaporators, crystallisers of pentaerythritol plant and spent wash from distillery.

	ETP Details


	Effluent from distillery spent wash is initially collected in 3 nos of holding tank (hydraulic retention time 4-5 days), then pumped to homogenization tank I & II where feed temperature is maintained around 380 C – 390 C and pH around 5.6 to 5.9. In the digester tank I , Upflow Anaerobic Sludge Blanket Technology is used and in digester II, Structural Media Attached Growth Technology is used. Digester III is based on CSTR Technology of Anaerobic digestion process. Therefore, anaerobic digestion takes place and organic matter is converted to methane rich biogas causing reduction of BOD & COD. The biogas is collected in gas holder and treated in the hydrogen sulphide removal plant for sulphur removal and finally used for power generation.

The treated digester outlet is collected in settling tanks and clarifiers I and II in stages (Hydraulic Retention time for Secondary Settling is 8-9 days). Sludge cake  is utilized for bio composting, overflow of clarifier II is collected in buffer tank, pH correction  is done, then pumped into sand filter, followed by bag filter and cartridge filter which remove suspended solids up to 10 micron. On line acid dosing system is provided to maintain pH.

The effluent from cartridge filter is pressurized to 50-58 bar  pressure by high pressure pumps and pumped to six stage RO membrane modules after doing anti-scaling dosing. After the VI stage NF modules, concentrated effluent called brine as reject is collected in RCC storage tanks for further treatment in five effect falling film multistage evaporation system (MSES) for concentration. The total recovery from RO plant is 55-60% including RO and NF permeate. 

In MSES plant the feed from RO reject is passed through preheater, calindrias and vapour separators of various stages and after fifth stage concentrated liquid having total solids concentration of 35-40% is sent in bio compost plant and spray drier plant. 

The concentrate of MSES is pumped by centrifugal pump to the inlet of the multistage pump which increases the pressure of the feed effluent to 100-150 kg/cm2 at the inlet of the spray nozzle into the drying chamber top of spray drier plant. Atmospheric air heated to temperature of 350-4000 C is  fed  to spray drying chamber at the top where it comes into contact with the effluent, the 35-40%concentrated effluent is converted to dried power having <2% moisture and having a very good  fertilizer/calorific value. The excess air in drying chamber along with fine powders is diverted  to  twin  cyclone, here fine powder is separated from air, and then exhausted to atmosphere through chimney.

	Remarks:
	· Zero effluent discharge plant in distillery sector

· Biogas is treated in Hydrogen sulphide removal plant which would have otherwise resulted in SO2 emission

	
	


	Date of Visit
	7th  Feb

	Name of Unit
	HIKAL Ltd 

	Location
	629/630 GIDC Estate, Panoli, Dist Bharuch, Gujarat

	Product Profile
	Organophosphorous  based agro chemicals current technical products : Quinalphos , Ethion, Tri azophos, Plant capacity 100 MT/month.

	Sources of Emission and APC Device
	Pollution Prevention measures for liquid Bromine:

· ISO Certified imported Br2 Container is used for transportation of Br2. 

· 3 MT liquid Br2 handling capacity per day

· PVDF (Poly Vinyledene Di Fluoride) is used for transportation of Br2. 

· Inner lining inside the pump is also PVDF lined; pump is magnetically driven without any gland.

· Transportation of Br2 to the process is PLC controlled.

· Storage tank is glass lined with chilled water jacket

· Br2 detectors exists in the storage area with min detectable limit 0.01 ppm 

· Caustic scrubber with 12% NaOH is used as scrubbing liquid during transfer of Br2 from storage tank to process units and also during loading of Br2 into the tank

· In case of Br2 leakage from the tank there is provision of storing the entire Br2 of the tank into a pit located at the bottom of the storage tank under water cover (Br2 sp gravity 3.1)

· Water sprinkler exists over the storage tank  sprinkler starts only in case of BR2 leakage (alarm starts at 0.03ppm)

	Sources of Effluent Generation
	Process Plant, Washing Shed, and Utility Block

	ETP Details


	The capacity of Effluent Treatment Plant is to treat daily 450 m3 of combined (Industrial and Domestic) effluent. Industrial effluent from Process Plant, Washing Shed, and Utility Block received into Holding Tank for equalisation. Effluent from Holding Tank is then passed through Magnetic Flow Meter for rate measurement, oil & grease trap followed by auto pH neutralisation, either with dilute HCI or Caustic solution. Since the effluent is alkaline in nature, presently dilute HCI is used for neutralisation. Alkaline Carbonates present in effluent are acidulated. The CO2 generated in the process makes effluent slightly acidic. This CO2 is expelled during aeration. The pH of combined effluent is so adjusted that, pH of aeration tank (1600 M3 Volume) is maintained neutral. The effluent is fed continuously to aeration tanks at rated capacity. Other parameters are maintained like : BOD : N:P as 100:5:1, Dissolved  oxygen:2 – 3 ppm, HRT: 3 – 5 days, Sludge Circulation :100% of inlet, MLSS: 4,000 – 5,000 mg/L, Nutrients :Urea (as per need) for achieving desired results. The effluent from Bio-Aerators is passed through Secondary Clarifier for sludge settling and recirculation. The effluent is further passed through Clariflocculator where flocculation is done to achieve suspended solids level below 100 mg/L. If required, the treated effluent is passed through Sand Bed Filters, confirming all the norms of Water Consent issued by GPCB. The treated effluent is pumped to GIDC pumping station by dedicated pipeline from factory to GIDC pumping station to creek of Arabian Sea though BEAIL pipeline.

Excess sludge generated during treatment is taken to dewatering unit where sludge is compacted using filter press and stored in drying beds for disposal to M/s. BEIL, Ankleshwar.

	Hazardous Waste Management
	Solid and Liquid hazardous waste are sent for incineration to common incinerator facility of M/s BEIL

	Remarks:
	· The unit has provision of incinerator to incinerate the liquid waste but they are using the common incinerator facility, high COD waste water is sent to common incinerator, which is more cost effective

· Low COD waste water sent to ETP

	
	


	Date of Visit
	7th February 2008

	Name of Unit
	Sun Pharmaceutical Industries Ltd.

	Location
	Plot no 25, 24/2 Phase IV, GIDC Industrial Estate, Panoli, Gujarat

	Product Profile
	Bulk Drug

	ETP Details


	ETP comprises of Equalisation Tank (4 nos), Primary Storage Tank, Neutralisation Tank (Fenton Treatment, 2 Nos), Primary Clarifier, Aeration Tank (2 nos), Secondary clarifier (2 nos), Final Clarifier, Pressurised Sand Filter and Activated Carbon Filter and Sludge Bed. ETP capacity is 95 KL/day.

	Remarks:
	Fenton's reagent is a solution of hydrogen peroxide and an iron catalyst that is used to oxidize contaminants in waste waters. Fenton's reagent can be used to treat high BOD and COD containing streams.
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