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Oil, soap and detergents- inspection manual


	Table (3) Pollution per process

	Operation
	Inputs
	Air emissions
	Liquid wastes
	Solid wastes
	Work environment

	Oil extraction uni
	
	
	
	
	

	Seed screening
	Seeds 
	Dust (PM10)
	-
	Solid wastes
	Dust (PM10) 

	Seed delintering
	Cotton seeds
	Cotton linters (PM10)
	-
	-
	Cotton linters (PM10)

	Seed dehulling
	Seeds
	Hulls (PM10)
	-
	Hulls 
	Hulls (PM10)

	Seed crushing
	Seeds 
	Dust (PM10)
	-
	Solid particles
	Dust (PM10)

	Cooking
	Seeds, steam
	-
	-
	-
	Heat streaa

	Extraction
	Seeds, Hexane
	Hexane vapors (VOC)
	-
	-
	Hexane vapor (VOC)

	Filtration
	Seeds, oil, solvent
	-
	Back wash water (TDS)
	-
	-

	Drying
	Extracted seeds (meal)
	Hexane vapors (VOC)
	-
	-
	Hexane vapors (VOC)

	Distillation
	Oil, hexane
	Hexane vapors (VOC)
	-
	-
	Hexane vapors (VOC)

	Oil refining unit
	
	
	
	
	

	Storage
	Unrefined oil
	Hexane vapor (VOC)
	Oil leaks (O&G) (BOD, COD)
	-
	Hexane vapors (VOC)

	Heating
	Unrefined oil
	-
	-
	-
	Heat stress

	Degumming
	Oil, phosphoric acid
	-
	Oil (O&G) (BOD, COD), phosphoric acid (pH)
	Gum
	-

	Neutralization
	Oil, caustic soda
	-
	-
	Mucilage
	-

	Washing
	Oil, citric acid, hot water
	Acid vapors
	Soap water
	-
	Acid vapors

	Vacuum drying
	Steam
	-
	-
	-
	Heat stress

	Heating 
	Refined oil
	-
	-
	-
	Heat stress

	Bleaching
	Refined oil, fuller earth
	Dust (PM10)
	-
	-
	Dust (PM10)


	Operation
	Inputs
	Air emissions
	Liquid wastes
	Solid wastes
	Work environment

	Filtration
	Oil, fuller earth
	-
	Back wash water (TDS)
	Spent fuller earth
	-

	Winterization
	Bleached oil
	-
	-
	-
	-

	Hot well
	Steam condensate
	Aldehydes, ketones (VOC)
	-
	-
	Aldehydes, ketones (VOC)

	Deodorization unit
	
	
	
	
	

	Storage
	R B oil
	-
	Oil leaks (O&G) (BOD, COD)
	-
	-

	Heating
	R B oil
	-
	-
	-
	Heat stress

	Deodorization
	R B oil, steam
	-
	Fatty acids, aldehydes, ketones
	-
	Heat stress

	Cooling 
	R B D oil
	-
	Cooling water 
	-
	-

	Soap stock unit
	
	
	
	
	

	Concentration
	Mucilage, steam
	-
	Condensate
	-
	-

	Saponification
	Mucilage, NaOH
	-
	Spent lye, alkali, soap (O&G)
	-
	-

	Concentration 
	Soap stock, steam
	-
	Condensate
	-
	-

	Oil removal
	Soap stock, NaCl
	-
	Oil (O&G) (BOD, COD)
	-
	-

	Splitting
	H2SO4, soap stock
	-
	Na2SO4
	-
	-

	Laundry soap unit
	
	
	
	
	

	Saponification
	Fat, NaOH, steam
	Mist
	-
	-
	Mist

	Separation
	Soap, NaCl
	Fumes(spent lye)
	NaOH (pH), NaCl, fatty acids (O&G)
	-
	Fumes(spent lye)

	Vacuum drying
	Soap 
	-
	-
	-
	Heat stress

	Soap cutting
	Soap
	-
	-
	Soap pieces
	-


	Operation
	Inputs
	Air emissions
	Liquid wastes
	Solid wastes
	Work environment

	flaked soap unit
	
	
	
	
	

	Bleaching
	Mucilage, NaOH, steam, NaOCl
	Cl2
	-
	-
	Cl2

	Cutting
	Soap
	Soap dust (PM10)
	-
	Soap pieces
	Soap dust (PM10)

	Packaging
	Soap
	
	-
	Soap pieces
	-

	Oil hydrogenation unit
	
	
	
	

	vacuum autoclave
	Refined oil, Ni catalyst, H2
	Water vapor, H2
	-
	-
	Water vapor, heat stress

	Cooling
	Hydrogenated oil
	-
	Cooling water
	-
	-

	Filtration
	Hydrogenated oil
	-
	Back wash water (TDS)
	Spent catalyst
	-

	Bleaching
	Hydrogenated oil, fuller earth
	-
	-
	Spent fuller earth
	-

	Deodorization
	Bleached  oil, steam
	Aldehydes, ketones, free fatty acids (VOC)
	-
	-
	Aldehydes, ketones, free fatty acids (VOC), heat stress

	Packaging
	Synthetic butter
	-
	-
	Waste tin, cartoons
	-

	Shortening unit
	
	
	
	
	

	Storage
	RBD palm oil
	-
	Oil leaks (O&G)
	-
	-

	Heating
	Oil, steam
	-
	-
	-
	Heat stress

	Neutralization
	Oil, NaOH
	-
	Soap water
	-
	-

	Washing 
	Hot water, oil
	-
	Oil (O&G)
	-
	-

	Separation
	Oil, water
	-
	Soap water
	-
	-

	Vacuum drying
	Oil, steam
	Water vapor
	-
	-
	Water vapor, heat stress

	Filtration
	Oil, fuller earth
	-
	Back wash water (TDS)
	Spent fuller earth
	-

	Deodorization 
	Oil, steam
	-
	-
	-
	Heat stress

	Cooling
	Oil, citric acid, water
	-
	Cooling water
	-
	-


	Operation
	Inputs
	Air emissions
	Liquid wastes
	Solid wastes
	Work environment

	Fat splitting unit
	
	
	
	
	

	Heating
	Fat
	-
	-
	-
	Heat stress

	Splitting
	Fat, water, steam, ZnO catalyst
	Acid fumes
	-
	Spent catalyst
	Acid fumes

	Dehydration
	Fatty acids
	-
	Waste water (O&G) (BOD, COD)
	-
	-

	Vacuum still
	Fatty acids
	-
	-
	Pitch
	-

	Glycerin recovery unit
	
	
	
	

	Neutralization
	Sweet water, HCl
	Acid fumes
	-
	-
	Acid fumes

	Filtration
	Sweet water
	-
	Back wash water, Aluminum salts (TDS, TSS)
	Filter cake
	-

	Concentration
	Sweet water, steam
	Water vapor
	Aluminum slat (TDS, TSS)
	-
	Water vapor

	Distillation 
	Glycerin 
	-
	-
	Polymeric residue
	-

	Bleaching
	Glycerin, active carbon
	-
	-
	Spent carbon
	-

	Filtration
	Glycerin
	-
	Back wash water (TDS)
	Filter cake
	-

	Animal fodder unit
	
	
	
	
	

	Storage
	Seed meal
	Hexane, fermentation odor (VOC)
	-
	-
	Hexane, fermentation odor (VOC)

	Crushing
	Meal, corn
	Particulate (PM10)
	-
	Seeds
	Noise

	Mixing
	Meal, molasses, steam, lime, salt, rice hulls
	Dust (PM10)
	-
	-
	Dust (PM10)


	Operation
	Inputs
	Air emissions
	Liquid wastes
	Solid wastes
	Work environment

	Detergents line
	
	
	
	
	

	Chlorination
	Kerosene, catalyst, Cl2 gas
	HCl, Cl2
	-
	-
	HCl, Cl2

	Alkylation
	Benzene, AlCl3 catalyst
	HCl
	-
	-
	HCl

	Benzene distillation
	
	Benzene vapors (VOC)
	-
	-
	Benzene vapors (VOC)

	Kerosene distillation
	
	Kerosene vapors (VOC)
	-
	-
	Kerosene vapors (VOC)

	Alkyl aryl distillation
	
	-
	-
	Residue
	-

	Sulfonation
	H2SO4, alkyl aryl benzene
	SO3, acid fumes
	-
	-
	SO3 gas, acid fumes

	Separation
	Alkyl arlyl benzene sulfonate, water
	-
	Waste acid
	-
	-

	Neutralization
	NaOH, AABS
	Acid fumes
	-
	-
	Acid fumes

	Drying
	Detergent
	Particulate (PM10)
	-
	-
	-

	Conveying 
	Detergent
	Particulate (PM10)
	-
	-
	-

	Sulfated fatty acids
	
	
	
	
	

	Sulfonation
	Alkyl benzene, H2SO4, cooling water
	Acid fumes
	Spent acid (pH)
	-
	Acid fumes

	Sulfation
	Fatty alcohols, H2SO4
	Acid fumes, SO2
	Spent acid (pH)
	-
	Acid fumes

	Neutralization
	Sulfated fatty alcohols
	-
	Cooling water
	-
	-

	Liquid soap unit
	
	
	
	
	

	Mixing 
	Solid scrap, urea, NaOH, H2SO2, water, anionic, non-ionic
	Acid fumes, urea
	-
	-
	Acid fumes, urea

	Packaging
	Soap, plastic bottles
	-
	Liquid soap waste (O&G) (BOD,COD)
	-
	-


	Operation
	Inputs
	Air emissions
	Liquid wastes
	Solid wastes
	Work environment

	Sodium silicate production unit
	
	
	
	

	Premixing
	Water, sand, NaOH, hot water
	NaOH vapors
	-
	-
	NaOH vapors, heat stress

	Reactor 
	
	-
	-
	-
	Heat stress

	Filtration
	
	-
	-
	Filter cake
	-

	Sulfuric acid production unit
	
	
	
	

	Melting
	Sulfur, steam
	Fugitive sulfur emissions
	-
	-
	Heat stress, sulfur odor

	Filtration
	Air
	-
	-
	Filter cloth
	-

	Drying
	H2SO4
	-
	H2SO4 (pH)
	-
	-

	Sulfur burning
	Air
	SO2 emissions
	-
	-
	SO2 emissions

	Waste heat boiler
	Water
	-
	-
	-
	Heat stresses

	Converter
	SO2, air
	SO2, SO3, acid fumes
	-
	-
	SO2, SO3, acid fumes

	Acid tower
	H2SO4
	SO3, acid fumes
	-
	-
	SO3, acid fumes

	Service unit
	
	
	
	
	

	Water treatment
	Water
	-
	Back wash water (TDS)
	Sludge
	-

	Boilers
	Fuel, water
	Flue gases
	Blow down (TDS)
	-
	Flue gases

	Cooling tower
	Hot water
	Mist(humidity)
	Blow down (TDS)
	-
	Mist (humidity)

	Laboratory
	Chemicals
	-
	Wastewater
	-
	-

	Workshops
	
	-
	Oily water (O&G) (BOD, COD)
	Scrap
	-

	Garage
	
	-
	Oily water (O&G) (COD, BOD)
	Solid wastes
	-
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