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Hazardous Waste Management Manual for Industries                                              

Annex I

Draft Hazardous Waste List of Ministry of Industry 

Draft List of Hazardous Waste subject to the 

Legal Requirements of Law 4/1994 and its ER 

within the Industrial Sector

Hazardous Wastes prohibited from importation, and transit through the Arab Republic of Egypt

Metal and meta-bearing wastes:

1.
Metal wastes and waste consisting of alloys of any of the following :

- Antimony

- Arsenic

- Beryllium

- Cadmium

- Lead

- Mercury

- Selenium

- Tellurium

- Thallium


excluding such wastes specifically listed on list B, entry 2.

2.
Waste having as constituents or contaminants any of the following, except for bulky waste from the metallurgical sector (metal sheets, sections, bars, etc…)

- Antimony; antimony compounds

- Beryllium; beryllium compounds

- Cadmium; cadmium compounds

- Lead; lead compounds

- Selenium; selenium compounds

- Tellurium; tellurium compounds

3.
Wastes having as constituents or contaminants any of the following:

- Arsenic; arsenic compounds

- Mercury; mercury compounds

- Thallium; thallium compounds

4.
Wastes having as constituents any of the following:

- Metal carbonyls

- Hexavalent chromium compounds

5.
Galvanic sludges 

6.
Waste liquors from the pickling of metals

7.
Leaching residues from zinc processing, dust and sludges, such as jarosite, hematite, etc.

8.
Waste zinc residues, containing lead and cadmium in concentrations sufficient to exhibit hazardous characteristics listed in the attached annex.

9.
Ashes from the incineration of insulated copper wire

10.
Dusts and residues from gas cleaning systems of copper smelters

11. Spent electrolytic solutions from copper elctrorefining and electrowinning operations 

12.
Waste sludges, excluding anode slimes, from electrolyte purification systems in copper electrorefining and electrowinning 

13.
Spent etching solutions containing dissolved copper

14. Waste cupric chloride and copper cyanide catalysts

15. Lead from waste acid batteries, whole or pulverized.

16.
Unsorted waste batteries

17.
Waste electrical and/or electronic assemblies or scrap containing components such as accumulators, batteries, mercury-switches, glass from cathode-ray tubes and other activated glass, PCB-capacitors, or contaminated with constituents contained in this list to an extent rendering them hazardous following the criteria presented in the attached annex.

Waste containing principally inorganic constituents, which may contain metals and organic materials:

18.
Glass waste from cathode-ray tubes and other activated glass

19.
Waste inorganic fluorine compounds in the form of liquids or sludges, but excluding such waste specified on list B

20.
Waste catalysts, including waste liquid catalysts and those containing hazardous heavy metals

21.
Waste asbestos (dusts and fibers)

Wastes containing principally organic constituents, which may contain metals and inorganic materials:

22.
Waste from the production or processing of petroleum coke and bitumen

23.
Waste mineral oils unfit for their originally intended use

24.
Wastes that contain, consist of, or are contaminated with leaded anti-knock compound sludges

25. Waste thermal (heat transfer) fluids 

26.
Wastes from the production, formulation and use of resins, latex, plasticizers, glues/adhesives 

27.
Waste nitrocellulose

28.
Waste phenols, phenol compounds, including chlorophenol in the form of liquids or sludges

29.
Waste ethers, excluding those specified on list B

30.
Waste leather dust, ash, sludges and flours when containing hexavalent chromium compounds or biocides

31.
Waste paring and other waste of leather or of composition leather not suitable for the manufacture of leather articles, containing hexavalent chromium compounds or biocides

32. Fellmongery wastes containing hexavalent chromium compounds or biocides or infectious substances

33.
Fluff-light fraction from shredding

34.
Waste organic phosphorus compounds 

35.
Waste non-halogenated organic solvents 

36.
Waste halogenated organic solvents 

37.
Waste halogenated or unhalogenated non-aqueous distillation residues arising from organic solvent recovery operations

38.
Wastes arising from the production of aliphatic halogenated hydrocarbons (such as chloromethane, dichloro-ethane, vinyl chloride, vinylidene chloride, allyl chloride and epichlorhydrin)

39.
Wastes, substances and articles containing, consisting of, or contaminated with polychlorinated biphenyl (PCB), polychlorinated 

terphenyl (PCT) polychlorinated naphthalene (PCN) or polybrominated biphenyl (PBB), or any other polybrominated analogues of these  compounds, at a concentration level of 50 mg/kg or more.

40.
Waste tarry residues (excluding asphalt cements) arising from refining, distillation and any pyrolitic treatment of organic materials

Wastes which may contain wither inorganic or organic constituents:

41.
Wastes from the production and preparation of pharmaceutical products, but excluding such wastes specified on list B

42.
Waste from the production and formulation of biocides and phytopharmaceuticals

43.
Wastes from the manufacture, formulation and use of wood-preserving chemicals.

44.
Wastes that contain, consist of, or are contaminated with, any of the following:

- Inorganic cyanides

- Organic cyanides

45.
Waste oils/water, hydrocarbons/water mixtures, emulsions

46.
Wastes from the production, formulation and use of inks, dyes, pigments, paints, lacquers, varnish

47.
Waste acidic or basic solutions with a pH lower than 2 and higher than 11.5

48.
Wastes from industrial pollution control devices from cleaning of industrial off-gases, but excluding such waste specified on list B

49.
Wastes that contain, consist of, or are contaminated with any of the following:

· Any congener of polychlorinated dibenzo-furan

· Any congener of polychlorinated dibenzo-dioxin

50.
Wastes that contain, consist of, or are contaminated with peroxides. 

51.
Waste packages and containers containing residues of hazardous wastes on this list, or hazardous substances specified on the Ministry of Industry list

52.
Waste consisting of, or containing, off specification or outdated chemicals corresponding to the hazardous substances specified on the Ministry of Industry list

53.
Waste chemical substances arising from research and development which are not identified, and/or are new, and whose effects on human health and/or environment are not known

54. Spent activated carbon

55.
Waste containing, and/or consisting of Chlorofluorocarbons (CFCs)

56.
Waste assemblies or scrap resulting from electricity generating activities, containing, or contaminated with, oils, polychlorinated biphenyls (PCB), and polychlorinated terphenyl (PCT).

57.
Wastes of Tellurium and Selenium in elementary metallic form, including powders

58.
Metal-bearing wastes arising from melting, smelting and refining of metals:

- Zinc skimmings

- Aluminium skimmings

59.
Slags from copper processing or refining containing arsenic, lead or cadmium 

60.
Calcium fluoride sludge

61.
Bauxite residue ("red mud") 

62.
Precious-metal-bearing residues in solid form, which contain traces of inorganic cyanides

63.
Precious-metal ash from the incineration of photographic film

64.
Waste photographic film containing silver halides and metallic silver

65.
Waste photographic paper containing silver halides and metallic silver

66.
Solid plastic waste:

Scrap plastic of non-halogenated polymers and co-polymers  (not completely polymerised, and/or post consumer wastes)

67.
Waste PVC

Annex II

Master Flow Chart For Hazardous Waste Identification 

Master Flow Chart For HW Identification*
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Annex III

Activities Generating Hazardous Waste

Industrial Activities

Generating Hazardous Waste
	Industrial Sector
	Waste type

	Pulp and paper industry
	· Sludges from bleaching processes contaminated with chlorinated organic compounds, dioxins, furans and chlorophenols, peroxides

· De-inking sludges from paper recycling contaminated with organic solvents and heavy metals  

	Leather and fur industry
	· Degreasing waste containing solvents such as ethers, waste sludges containing hexavalent chromium compounds.

· Tanning liquor containing chromium 

· Sludges from effluent treatment containing chromium

· Waste tanned leather contaminated with  chromium 

	Textile industry 
	· Finishing waste containing organic halogenated and non-halogenated solvents

· Wastes from bleaching processes containing peroxides, sodium hypochloride, chlorine 

· Highly alkaline effluents 

· Waste dye stuff and pigments containing azodyes, heavy metals (Cd, Cr)

· Sludges from effluent treatment containing cadmium, arsenic, lead, hexavalent chromium, arsenic, mercury, halogenated organic solvents 

	Inorganic chemical industry
	· Sluphuric acid 

· Hydrochloric acid

· Hydrofluoric acid 

· Phosphoric acid

· Nitric and nitrous acid

· Calcium hydroxide

· Sodium hydroxide

· Ammonia

· Salts and solutions containing cyanide

· Waste containing heavy metals and heavy metal oxides (antimony, lead, arsenic, mercury, cadmium, hexavalent chromium, metal carbonyls, beryllium. 

· Waste containing arsenic

· Waste containing mercury

· Inorganic pesticides and biocides and wood preserving agents.

· Spent activated carbon



	Organic chemical industry
	· Aqueous washing liquids and mother liquors (non-halogenated and halogenated organic solvents, 

· Organic halogenated solvents

· Halogenated still bottoms

· Halogenated still bottoms

· Halogenated filter cakes

· Sludges from effluent treatment containing heavy metals,  halogenated and non-halogenated organic solvents 

	Iron and steel industry 
	· Solid waste from gas treatment of electrical arc furnaces (heavy metals, lead and cadmium) 

· Waste from cooling water treatment containing oil

· Sludges from gas treatment containing heavy metals 

	Wood processing 
	· Inorganic wood preservatives (chromate copper arsenate,

· Non-halogenated organic wood (creosote) preservatives

· Organo-chlorinated (chlorophenolics -pentachlorophenols)

· Organo-metallic wood preservatives

· Waste pigments (lead, chromium, cadmium

	Pesticide industry 
	· Organic halogenated solvents

· Waste organophosphorous compounds  (organophosphorous pesticides, thiophosphates)

· Halogenated organic solvents, washing solutions and mother liquors  

· Halogenated filter cakes

· Sludges from effluent treatment

· Outdated pesticides and/or ones off specifications



	Dyes and pigment industry
	· Aqueous washing liquids and mother liquors 

· Halogenated organic solvents 

· Halogenated still bottoms 

· Sludges from effluent treatment 

· Waste pigment and dyes

· Waste oils/water, hydrocarbon /water mixtures and emulsions  



	Paint and varnish industry
	· Waste paint and varnish containing heavy metals (cadmium, chromium, lead, mercury, etc..)

· Waste from paint or varnish removal containing  organic solvents 

· Aqueous suspensions containing paint or varnish 

	Printing inks manufacture
	· Waste inks containing halogenated solvents 

· Waste non-halogenated solvents

· Waste etching solutions (highly acidic solutions)

· Waste aqueous liquids and sludges containing inks (heavy metals)  

	Soap, fat, grease detergents, disinfectants and cosemetics 
	· Aqueous washing liquids and mother liquors containing non-halogenated organic solvents,  halogenated organic solvents, vinyl chloride, chloromethane, vinylidene  chloride, etc..

· Waste organic halogenated solvents 

· Halogenated still bottoms and reaction residues 

· Halogenated fliter cakes and spent absorbents

· Sludges from effluent treatment (heavy metals, waste oils/ water, hydrocarbon/ water mixtures and emulsions) 

	Power stations and other combustion plants
	· Sulphuric acid

· Fly ash from emulsified hydrocarbons used as fuels

	Aluminum thermal metallurgy
	· Tars and other carbon-containing waste from anode production

· Primary smelting slags/ white drosses (heavy metals)

· Spent pot lining (cyanide compounds)

· Salt slags from secondary smelting (inorganic fluoride compounds)

· Black drosses from secondary smelting (heavy metals)

· Flue gas dust (heavy metals)

· Sludges from gas treatment (heavy metals)



	Lead thermal metallurgy
	· Slags from primary and secondary smelting (Pb, Cd. As, Cr, Hg, and other heavy metals)

· Dross and skimmings (lead, antimony and other heavy metals)

· Calcium arsenate 

· Waste sulphuric acid (from secondary smelting)

· Flue gas dust  and other particulates (heavy metals)

· Sludges from gas treatment (heavy metals) 



	Zinc thermal metallurgy
	· Slags from primary and secondary smelting (heavy metals)

· Leaching residues, dust and sludges such as jarosite, hematite, etc

· Dross and skimming from primary and secondary smelting (heavy metals)

· Flue gas dust and other particulate  

 

	Copper thermal metallurgy
	· Slags from primary and secondary smelting

· Dross skimmings from primary and secondary smelting

· Waste from electrolytic refining 

· Flue gas dust and other particulates

· Solid waste from gas treatment

· Sludges from gas treatment

	Metal treatment and coating of metals
	· Cyanidic alkaline waste containing heavy metals 

· Cyanidic alkaline waste not containing heavy metals

· Cyanide free waste containing chromium 

· Acidic pickling solutions

· Waste acids and alkalis 

	Photographic industry
	· Water based developer and activator solutions

· Water based offset plate developer solutions

· Solvent based developer solutions

· Fixer solutions

· Bleach solutions and bleach fixer solutions

· Waste containing silver from on-site treatment of photographic waste

· Single use cameras containing batteries

	Electronic industry
	· Chlorofluorocarbons 

· Halogenated solvents

· Sludges or solid waste containing halogenated solvents

· Sludges or solid waste containing other solvents

	Coolants, foam/aerosil propellants industry
	· Chlorofluorocarbons

· Halogenated solvents and solvent mixes

· Sludges and solid waste containing halogenated solvents or other solvents  


In addition to the above types of waste, which are specific to the different industrial sectors, there are other types of hazardous waste that can be common to most industrial activities. These waste include:-

· Waste oils, fats and grease:

· Waste machining oils containing halogens 

· Waste machining oils free of halogens

· Waste machining emulsions free of halogens

· Synthetic machining oils

· Hydraulic oils containing PCB, PCT

· Insulating or heat transmission oils containing PCB or PCT

· Chlorinated/ non-chlorinated insulating or heat transmission oils

· Synthetic insulating or heat transmission oils

· Brake fluids

· Chlorinated/ non-chlorinated engine, gear and lubricating oils

· Spent waxes and fats

· Steam degreasing waste 

· Oil/ water separators oils and sludges

· Oil/water emulsions
· Waste from packaging and empty containers:

· Packaging containing residues of/ or contaminated by hazardous substances

· Waste from absorbent, filter materials, wiping cloths and protective clothing

· Absorbents, filter materials, wiping cloths and protective clothing 
· Discarded equipment and its components

· Transformers and capacitors containing PCBs or PCTs

· Discarded equipment containing CFCs

· Discarded equipment containing free asbestos

· Chemicals and gases in containers 

· Waste containing inorganic/ organic chemicals, e.g. laboratory chemicals and fire extinguishing powder 

· Batteries and accumulators

· Ni-Cd batteries 

· Mercury containing batteries

· Electrolyte from batteries and accumulators  

· Spent catalysts 

· Spent catalysts containing dangerous transition metals or transition metal compounds

· Spent catalysts containing phosphoric acid

· Spent liquid used as catalysts

· Waste from specific physico/ chemical treatment of industrial waste (e.g. dechromation, decyanidation, neutralization) 

· Metal hydroxide sludges 
· Laboratory and research  chemicals

· Expired chemicals
· Reaction residues
· Waste solvents
· Waste acidic and alkaline solutions
· Waste from wastewater treatment plants

· Grease and oil mixtures from oil/water separation

· Sludges from treatment of industrial waste water 

· Solutions and sludges from regeneration of ion exchange

· Expired chemicals

· Outdated chemicals

· Off specification chemicals

Annex IV

Information to be Submitted for Acquiring a Hazardous Waste Permit

Information to be Submitted for 

Acquiring a Hazardous Waste Permit

(Article 26, 27 - ER of Law 4/1994)

When applying for  a hazardous waste handling permit, industrial establishments  should provide the following information regarding their intended hazardous waste management practices:

	Description
	· Provide complete description of the types and composition of the used hazardous substances and the generated hazardous waste.  

	Quantity
	· Determine the annual quantity of the used hazardous substances and the generated hazardous waste

	Storage
	· Describe the intended mean of HW packaging (barrels- tanks-etc.) 

· Describe the period and storage methods of hazardous substances and HW.

· Be committed to clearly label the containers of hazardous substances and HW indicating the content and the actions taken in the case of emergency.  

	Transport
	· Describe the intended modes of hazardous waste transportation, their routing and time schedule 

	Treatment
	· Comprehensive description of the indented hazardous waste treatment and disposal methods.

	Emergency plan
	· Detailed description of the emergency plan in order to confront unexpected incidents

· The plan should be reviewed and approved by the permit granting authority, the Ministry of Industry  

	Previous experience
	· The establishment should provide documents for previous experience in handling of hazardous substances and waste

	Commitments
	· The industrial establishment should provide a written commitment to the following:

· Not to mix hazardous substances and waste with other non-hazardous substances and waste.

· Take all essential measures for proper packaging storage and transportation of hazardous waste.

· Keep comprehensive records for such waste 

· Keep such documents for 5 years from after the date of establishment. 

	Declaration
	· Provide a declaration of the correctness of the data stated above


Permits for handling hazardous substances and waste are valid for  a maximum period of five renewable years. The permit can be suspended by the Ministry of Industry by justified decision in the following cases:

1. If the permit has been issued upon the submission of incorrect information.

2. If the party who has been granted the permit has violated its conditions.

3. If an activity results in severe adverse impacts which were not foreseen at the time of permit issuance.

4. If new technologies become available, that may if implemented with minor modification, can result in further improvement in the environmental conditions and human health.

5. If EEAA concludes that it is unsafe to handle the hazardous substances and waste stated in the permit.

Annex V

Waste Compatibility
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Annex VI

Hazard Signs

Hazard Signs

	
	
	
	

	Explosive 
	Flammable Liquids
	Flammable Solids
	Spontaneously Combustible 

	
	
	
	

	
	
	
	

	
	
	
	

	Dangerous when Wet
	Oxidizing
	Organic Peroxides
	Corrosive

	
	
	
	

	
	
	
	

	
	
	
	

	
	Toxic
	Infectious
	


Annex VII

Common Hazardous Waste Treatment Methods 

Common Hazardous Waste Treatment Methods

	Option
	Description
	Application

	Physical treatment


	
	

	Sedimentation
	· It is a process relying upon gravity to remove suspended solids from aqueous waste streams. It can be carried out in lined impoundments, 

conventional settling basins or clarifiers.
	· applied to remove suspended solids heavier than water. 

· as a pretreatment step for many chemical processes.

	Solvent Extraction

(liquid-liquid extraction) 
	· It is the separation of impurities of a liquid by contact with another immiscible liquid for which the impurities have high affinity. 
	· recovery of phenol from aqueous wastes.

· recovery of halogenated hydrocarbon solvents from organic solutions containing other water-soluble components. 

	Ion Exchange
	· It is a process in which ions, held by electrostatic forces on the surface of a solid, are exchanged for ions of similar charge in a solution.
	· removal of dissolved heavy metals in  wastewater such as chromium, zinc, lead, etc.

	Physical Stabilization/ Solidification
	· Physical stabilization: involves blending semi-solid waste with a bulking agent to produce a coarse-grained solids that can be transported. 

· Solidification: is the production of a solid mass with sufficient structural integrity suitable for transport without requiring  secondary containers
	· to convert hazardous waste streams into inert, physically stable mass with low leachability and sufficient mechanical strength to be suitable for landfilling.

	Chemical treatment


	
	

	Precipitation/ flocculation
	· It is a physicochemical process based on alteration of chemical equilibrium affecting the solubility of inorganic substances.

· The dissolved substances is transformed into a solid phase.
	· removal of metals (zinc, cadmium, chromium, copper, lead, etc.) from wastewater in form of metal hydroxides or sulfides, usually using lime or sodium sulfides. 


	Option
	Description
	Application

	Chemical oxidation
	· Oxidation involves electron transfer from the substances being oxidized to the oxidizing agents.

 
	· facilitates the complete  breakdown of hazardous waste into non-hazardous components.

· oxidation of cyanide effluents, phenols, etc cyanide solution 

· the used oxidizing agents include potassium permanganate, ozone, chlorine hydrogen peroxide, UV radiations, etc.

	Chemical reduction
	· Reduction involves electron transfer from the reducing agent to the substances being reduced 
	· reduction of hexavalent chromium to the trivalent chromium before carrying out hydroxide precipitation. 

	Neutralization
	· It is the process of adjusting an acidic or basic waste stream to a pH near neutrality.
	· precipitation of dissolved heavy metals.

· providing neutral pH solution suitable for recycling.

· used in oil emulsion breaking.

	Chemical Stabilization/ Solidification 
	· Chemical stabilization: is the immobilization of hazardous substances by reacting them chemically to form insoluble compounds.

· Solidification: is the production of a solid mass with sufficient structural integrity suitable for transport without requiring  secondary containers.
	· to convert hazardous waste streams into inert, physically stable mass with low leachability and sufficient mechanical strength to be suitable for landfilling. 

	Biological treatment


	
	

	Sludge Processing
	· It is the treatment of sludge resulting from wastewater treatment processes. The process involves sludge conditioning, digestion (aerobic/ anaerobic) and composting. 
	· recycling: such that sludge quality is suitable for the reuse system (eg. land application).

· disposal: in order to reduce the volume of sludge prior disposal.

	Treatment of Oily waste
	· it is the process of oil removal through skimming, emulsion breaking, flotation, etc.   
	· separation of oily waste from cleaning operation, machinery maintenance, washing or rinsing of oily parts, spills and leaks, etc.


	Option
	Description
	Application

	Thermal Treatment 
	· It is a high temperature, thermal oxidation process in which hazardous waste is converted, in the presence of oxygen, into gases and/or incombustible solid residues. Incineration is accompanied by significant reduction in the weight and volume of waste.

· The product gases can be released to the atmosphere with or without cleaning and the solid residue can be landfilled.
	Incineration is chosen for

· biologically hazardous waste

· non-biodegradable and persistent waste

· volatile dispersible waste

· waste with flash point below 400C

· for cyanide and sulphide bearing waste
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Model for Hazardous Waste Register
Model for Hazardous Waste Register

Instruction for filling in the register

1. This is a register where the generated HW is to be recorded.

2. A designated person should be responsible for filling the register. His name and position are to be stated in points 3 and 4 of section I.

3. The time period covered by the current data (point 5, section I), is that time period for which the hazardous waste data provided in section II and III are valid.

4. The frequency for filling in this register depends on the amounts of hazardous waste generated. As guidance, it is recommended that this register is filled quarterly and kept for a period of 10 years.

I) General Information:

	1. Name of the Establishment: ………………………………………………………..... 

2. Name of owner of the Establishment*………………………………………………..

3. Address:…………………………….……………..Tel(:………………………………

District*:..…………………………………Governorate*…………………………….

4. Name of the person responsible for filing the register:  

…………………………………………………………………….………...…………..

5. Job title of the person responsible for filing the register:

…………………………………………………………………………………….…….

6. The period covered by the current data: 

……………………………………..……………………………………...……..….…..

7. Specific conditions issued for the establishment by EEAA: (attach where applicable)
…………………………………………………………………………..……….….….

8. Date on which the form is filled: …………………………………………...……….. 

9. Signature of the officer in Charge:  ………………………………...…………...….. 




II) Types and Quantities of Generated Hazardous Waste:  

	Type of hazardous Waste
	Generating Process
	Quantity

	Waste Composition*
	Physical Status*

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


III) Methods of Hazardous Waste Disposal:

	Type of Hazardous Waste
	Quantity Disposed of 
	Disposal Method
	Name of waste contractor where applicable

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


IV) Licensed HW Contractors to Receive Waste:

	Name of Contractor
	Type of license

(off-site treatment/ disposal)
	Types of Waste delivered
	Quantity delivered

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Annex IX

Case Study for Industrial Hazardous Waste Minimization
Case Study for Industrial Hazardous Waste Minimization: 

Sulphur Black dyeing in Textile Industry 

Background

Sulphur dyes are mainly used for dyeing cotton, rayon and cotton-synthetic blends. These dyes are widely used throughout Egypt as it is a low cost dye and exhibits excellent wash, good light fastness, good covering properties and durability. Sulphur black dyes are converted from the insoluble state into the water soluble state using a reducing agent such as sodium sulphide in order to be easily absorbed. Once absorbed, the dye needs to be reconverted to the insoluble state to fix on the fabric. This is carried out through oxidation using acetified chromate (usually potassium or sodium dichromate). 

Problem Description

The adverse aspects of sluphur black dyeing result from the use of both sodium sulphide (skin irritant, can cause eye injuries, and corrosive substance) and the dichromate solution (chromium VI which can cause cancer, and chronic irritation of the respiratory track) which may leave harmful residues on the fabric and generate effluents that are damaging to the environment.

The Scheme

A demonstration project was implemented at El Nasr Company for Spinning and Weaving in Mahalla, for the minimization of such hazardous effluents at source The size of the problem and pollution prevention opportunities were identified through industrial audits.

The minimization measures implemented entailed substituting the hazardous sodium sulphide and potassium dichromate by less harmful substances, while retaining the quality of the dyeing process. Possible sodium sulphide substitutes included glucose, dextrose, dextrine and hydrol. Acidified Dichromate substitutes included hydrogen peroxide, sodium perborate, ammonium persulphate and potassium iodate. Selection of the most suitable substitutes was based on laboratory trials to determine the optimum combination of the substitutes.

Sodium perborate and glucose were found acceptable as substitutes for dichromate and sodium sulphide respectively. This was mainly due to their reasonable costs as well as their good operation results. 

Costs and Benefits

The benefits of this schemes were associated with  process optimization, entailing no major capital costs for implementation. An overall saving of 2 to 16 % for all consumable materials has been achieved for each ton of fabric, compensating the limited increase in the overall costs of chemicals used in the process. In addition elimination of sodium sulphide and acidified dichromate resulted in significant decrease of their concentrations in the generated effluents. 

The following Table summarizes the effluent characteristics before and after implementation of this waste minimization scheme.

Effluent Characteristics from 

the End of the Dyeing Line

	Concentration (mg/l)
	Grey dyeing
	Black Dyeing

	
	Before
	After
	Before
	After

	Sulphide
	68
	1
	117
	2.5

	Chromium VI
	26
	nil
	27
	Nil


Examples for Waste Compatibility





Legend�
�
Code�
Consequences�
�
H�
Heat Generation�
�
F�
Fire�
�
G�
Innocuous and non-flammable gas generation�
�
GT�
Toxic Gas formation�
�
GF�
Flammable Gas formation�
�
E�
Explosion�
�
P�
Violent Polymerization�
�
S�
Solubilization of toxic substance�
�
U�
May be hazardous, but Unknown�
�






Source: EPA's Chemical Compatibility Chart EPA-600/2-80-076 l 1980, US Environmental Protection Agency 
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The Waste is:


Hazardous Waste








Is the waste Toxic?








Is the waste Reactive?











Is the waste Corrosive











Is the waste Ignitable (Flammable)?











Is the waste an intermediate chemical,         off-specification product, or container residue with the generic name on lists P or U








Is the waste from a specific industrial stream (on K list)? Or is the waste from a non-specific source (on F list)? Or is the waste listed with concentration limits?





Is the waste a special waste?


Refer to S list to determine if hazardous.





Is the material a waste?


Refer to: Waste Definition
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* Details of the charts and lists referred to in this master chart are found in the Guidelines for the Classification and Coding of the Egyptian Hazardous Wastes, prepared by EEAA, and available from the General Department of Hazardous Substances and Wastes of EEAA.


� Guidelines for permitting are currently under preparations by EEAA.


( These information are not explicitly required by article 33 of ER regarding requirements of the HW register


� The quantity is given for the time period stated in point 5 section I.


� Textile Sector Report (1999), Sulphur Black Dyeing: A Cleaner Production Approach, Egyptian Environmental Affairs Agency and SEAM.
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