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Table 1. Hazardous Waste Regulation in India [32]. 

 

Waste Type Regulatory Quantities 
1. Cyanide wastes. 
2. Metal finishing wastes. 
 
 
3. Waste containing water soluble chemical compounds 
of lead, copper, zinc, chromium, nickel, selenium, barium and 
antimony. 
4. Mercury, arsenic, thallium, and cadmium bearing 
wastes. 
 
5. Non-halogenated hydrocarbons including solvents. 
 
6. Halogenated hydrocarbons including solvents. 
 
7. Wastes from paints, pigments, glue, varnish, and 
printing ink. 
8. Wastes from Dyes and dye intermediates containing 
inorganic chemical compounds. 
9. Wastes from Dyes and dye intermediates containing 
organic chemical compounds. 
10. Waste oil and oil emulsions. 
 
11. Tarry wastes from refining and tar residues from 
distillation or pyrolytic treatment. 
12. Sludges arising from treatment of wastewater 
containing heavy metals, toxic organics, oils, emulsions, and 
spent chemicals, incineration ash. 
13. Phenols. 
14. Asbestos. 
 
15. Wastes from manufacturing of pesticides and 
herbicides and residues from pesticides and herbicides 
formulation units. 
16. Acid/alkali/slurry wastes. 
 
17. Off-specification and discarded products. 
18. Discarded containers and container liners of 
hazardous and toxic wastes 
 

1 kg per year as cyanide 
10 kg per year the sum of the specified 
substance calculated as pure metal 
 
10 kg per year the sum of the specified 
substance calculated as pure metal 
 
5 kg per year the sum of the specified 
substance calculated as pure metal 
 
200 kg per year calculated as non- 
halogenated hydrocarbons 
50 kg per year calculated as halogenated 
hydrocarbons 
250 kg per year calculated as oil or oil 
emulsions 
200 kg per year calculated as inorganic 
chemicals 
50 kg per year calculated as organic 
chemicals 
1000 kg per year calculated as oil or oil 
emulsions 
200 kg per year calculated as tar 
 
Irrespective of any quantity 
 
 
 
5 kg per year calculated as phenols 
200 kg per year calculated as asbestos 
5 kg per year calculated as pesticides and 
their intermediate products 
 
200 kg per year calculated as acids/alkalies 
 
Irrespective of any quantity 
Irrespective of any quantity 
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Table 2. Non-sink disposal waste regarding [34] and self-elaboration. 
 

Chemical Specific Examples       
Raw Chemical Waste. Unused, pure, or concentrated chemicals.      
Chlorinated Hydrocarbon Waste Chloromethanes :Methylene chloride Trichloromethane (chloroform) Trichlorofluoromethane   

Chloroethanes :1,1-Dichloroethane 1,1,1-Trichloroethane 1,1,2-Trichloroethane Hexachloroethane  
Chloroethylenes : Vinyl chloride Trichloroethylene T etrachloroethylene    
Chloropropanes, chlorobutanes, chlorobutenes: dichlorobutadiene, hexachlorobutadiene   
Chlorinated paraffins ;       
Chlorinated pesticides: aldrin, chlordane, DDT, 2,4-D, Dieldrin, Endrin, Heptachlor, Heptachlor epoxide, Hexachloride, 
Hexachlorobenzene, lindane, methoxychlor, mirex, toxaphene 
Nucleus-chlorinated aromatic hydrocarbons: Dichlorobenzene Dichlorotoluene Chlorobenzene 1,2-Dichlorobenzene 1,4-Dichlorobenzene 
Chlorinated biphenyls (including PCBs) Chlorinated naphthalenes Pentachlorophenol 2,4,5-Trichlorophenol 2,4,6-Trichlorophenol 

Side-chain chlorinated aromatic hydrocarbons: Chloromethyl benzene (benzyl chloride) Dichloromethyl benzene (benzal chloride) 
Trichloromethyl benzene (benzotrichloride). 

Chlorofluorcarbon Waste. CFC's        
Brominated Hydrocarbon Waste Bromoform, Bromomethane       
Cyanide Waste                              Includes cyanide, cyanate (OCN-), and thiocyanate (SCN-) compounds.  Potassium cyanide Sodium cyanid e Hydrogen cyanide Zinc 

cyanide Copper cyanide Nickel cyanide. 
Heavy Metal Waste. Antimony, arsenic, barium, cadmium, chronium, copper, lead, mercury, nickel, selenium, silver, thallium, zinc 

Corrosive waste Corrosive wastes are wastes that could cause corrosive structural damage to the sink/sewer piping. All wastes with a pH lower than 5.0 
Standard Units (S.U.) or higher than 9.0 S.U. are considered corrosive wastes. Laboratories must not neutralize corrosive wastes  

Solvent waste Acetone, benzene, n-Butyl Alcohol, carbon disulfide, carbon tetrachloride, cresols, cyclohexanone, cresylic acid, 2-ethoxyethanol, ethyl 
acetate, ethyl benzene, ethyl ether, isobutanol, methanol, methyl ethyl ketone (MEK), Methyl Isobutyl Ketone, nitrobenzene, 2-
Nitropropane, Pyridine, Toluene, Xylene 

Oil and Grease Wastes. Wastes that are contaminated with oil or grease in concentrations greater than 50 mg/L   
Ignitable Wastes. Liquid wastes with a flashpoint less than 60 oC.  Ignitable wastes include most waste solvents found in laboratories, oxidizers such as 

nitrates/nitrites (sodium nitrate, potassium nitrite, etc.) and chlorates and perchlorates (magnesium perchlorate, etc.)  
Reactive Wastes. Common reactive wastes found in laboratories include certain cyanides, sulfides, and silanes or any mixtures of multiple wastes that 

exhibit reactivity characteristics. 
Hot Liquid Liquid or vapor wastes with a temperature above 65.5 oC must not be discharged to the sewer.   
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Chemical Specific Examples       
Raw Chemical Waste. Unused, pure, or concentrated chemicals.      
Chlorinated Hydrocarbon Waste Chloromethanes :Methylene chloride Trichloromethane (chloroform) Trichlorofluoromethane   

Chloroethanes :1,1-Dichloroethane 1,1,1-Trichloroethane 1,1,2-Trichloroethane Hexachloroethane  
Chloroethylenes : Vinyl chloride Trichloroethylene T etrachloroethylene    
Chloropropanes, chlorobutanes, chlorobutenes: dichlorobutadiene, hexachlorobutadiene   
Chlorinated paraffins ;       
Chlorinated pesticides: aldrin, chlordane, DDT, 2,4-D, Dieldrin, Endrin, Heptachlor, Heptachlor epoxide, Hexachloride, 
Hexachlorobenzene, lindane, methoxychlor, mirex, toxaphene 
Nucleus-chlorinated aromatic hydrocarbons: Dichlorobenzene Dichlorotoluene Chlorobenzene 1,2-Dichlorobenzene 1,4-Dichlorobenzene 
Chlorinated biphenyls (including PCBs) Chlorinated naphthalenes Pentachlorophenol 2,4,5-Trichlorophenol 2,4,6-Trichlorophenol 

Side-chain chlorinated aromatic hydrocarbons: Chloromethyl benzene (benzyl chloride) Dichloromethyl benzene (benzal chloride) 
Trichloromethyl benzene (benzotrichloride). 

Chlorofluorcarbon Waste. CFC's        
Brominated Hydrocarbon Waste Bromoform, Bromomethane       
Cyanide Waste                              Includes cyanide, cyanate (OCN-), and thiocyanate (SCN-) compounds.  Potassium cyanide Sodium cyanid e Hydrogen cyanide Zinc 

cyanide Copper cyanide Nickel cyanide. 
Heavy Metal Waste. Antimony, arsenic, barium, cadmium, chronium, copper, lead, mercury, nickel, selenium, silver, thallium, zinc 

Corrosive waste Corrosive wastes are wastes that could cause corrosive structural damage to the sink/sewer piping. All wastes with a pH lower than 5.0 
Standard Units (S.U.) or higher than 9.0 S.U. are considered corrosive wastes. Laboratories must not neutralize corrosive wastes  

Solvent waste Acetone, benzene, n-Butyl Alcohol, carbon disulfide, carbon tetrachloride, cresols, cyclohexanone, cresylic acid, 2-ethoxyethanol, ethyl 
acetate, ethyl benzene, ethyl ether, isobutanol, methanol, methyl ethyl ketone (MEK), Methyl Isobutyl Ketone, nitrobenzene, 2-
Nitropropane, Pyridine, Toluene, Xylene 

Oil and Grease Wastes. Wastes that are contaminated with oil or grease in concentrations greater than 50 mg/L   
Ignitable Wastes. Liquid wastes with a flashpoint less than 60 oC.  Ignitable wastes include most waste solvents found in laboratories, oxidizers such as 

nitrates/nitrites (sodium nitrate, potassium nitrite, etc.) and chlorates and perchlorates (magnesium perchlorate, etc.)  
Reactive Wastes. Common reactive wastes found in laboratories include certain cyanides, sulfides, and silanes or any mixtures of multiple wastes that 

exhibit reactivity characteristics. 
Hot Liquid Liquid or vapor wastes with a temperature above 65.5 oC must not be discharged to the sewer.   
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Table 4. Non-sink disposal waste regarding [34] and self-elaboration. 

 

 

 
Chemical Specific Examples       
Raw Chemical Waste. Unused, pure, or concentrated chemicals.      
Chlorinated Hydrocarbon Waste Chloromethanes :Methylene chloride Trichloromethane (chloroform) Trichlorofluoromethane   

Chloroethanes :1,1-Dichloroethane 1,1,1-Trichloroethane 1,1,2-Trichloroethane Hexachloroethane  
Chloroethylenes : Vinyl chloride Trichloroethylene T etrachloroethylene    
Chloropropanes, chlorobutanes, chlorobutenes: dichlorobutadiene, hexachlorobutadiene   
Chlorinated paraffins ;       
Chlorinated pesticides: aldrin, chlordane, DDT, 2,4-D, Dieldrin, Endrin, Heptachlor, Heptachlor epoxide, Hexachloride, 
Hexachlorobenzene, lindane, methoxychlor, mirex, toxaphene 
Nucleus-chlorinated aromatic hydrocarbons: Dichlorobenzene Dichlorotoluene Chlorobenzene 1,2-Dichlorobenzene 1,4-Dichlorobenzene 
Chlorinated biphenyls (including PCBs) Chlorinated naphthalenes Pentachlorophenol 2,4,5-Trichlorophenol 2,4,6-Trichlorophenol 

Side-chain chlorinated aromatic hydrocarbons: Chloromethyl benzene (benzyl chloride) Dichloromethyl benzene (benzal chloride) 
Trichloromethyl benzene (benzotrichloride). 

Chlorofluorcarbon Waste. CFC's        
Brominated Hydrocarbon Waste Bromoform, Bromomethane       
Cyanide Waste                              Includes cyanide, cyanate (OCN-), and thiocyanate (SCN-) compounds.  Potassium cyanide Sodium cyanid e Hydrogen cyanide Zinc 

cyanide Copper cyanide Nickel cyanide. 
Heavy Metal Waste. Antimony, arsenic, barium, cadmium, chronium, copper, lead, mercury, nickel, selenium, silver, thallium, zinc 

Corrosive waste Corrosive wastes are wastes that could cause corrosive structural damage to the sink/sewer piping. All wastes with a pH lower than 5.0 
Standard Units (S.U.) or higher than 9.0 S.U. are considered corrosive wastes. Laboratories must not neutralize corrosive wastes  

Solvent waste Acetone, benzene, n-Butyl Alcohol, carbon disulfide, carbon tetrachloride, cresols, cyclohexanone, cresylic acid, 2-ethoxyethanol, ethyl 
acetate, ethyl benzene, ethyl ether, isobutanol, methanol, methyl ethyl ketone (MEK), Methyl Isobutyl Ketone, nitrobenzene, 2-
Nitropropane, Pyridine, Toluene, Xylene 

Oil and Grease Wastes. Wastes that are contaminated with oil or grease in concentrations greater than 50 mg/L   
Ignitable Wastes. Liquid wastes with a flashpoint less than 60 oC.  Ignitable wastes include most waste solvents found in laboratories, oxidizers such as 

nitrates/nitrites (sodium nitrate, potassium nitrite, etc.) and chlorates and perchlorates (magnesium perchlorate, etc.)  
Reactive Wastes. Common reactive wastes found in laboratories include certain cyanides, sulfides, and silanes or any mixtures of multiple wastes that 

exhibit reactivity characteristics. 
Hot Liquid Liquid or vapor wastes with a temperature above 65.5 oC must not be discharged to the sewer.   
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Table 5a. EDCs regarding [14] 

 

 

!
Pollutant Method Observations Reference 

Ph
en

ol
s 

2-chlorophenol, 3-chlorophenol, 4-
chlorophenol, 2,4-dichlorophenol, 
chlorobenzene, nitrobenzene, benzoic acid, 
methanol, ethanol, acetic acid and formic acid 

TiO2 suspension  Matthews 
(1985,1987,1987a, 
1988, 1989, 1990, 
1991) 

4-chlorophenol aerated aqueous TiO2 
suspension 

They compared the efficiency of two different commercial 
catalysts 

Theurich et al (1996)  

4-chlorophenol TiO2 surface loading and 
different light conditions  

4-Chlorophenol in aqueous TiO2 suspension was mineralised when 
the suspension was illuminated with longer wavelength UV light 
whereas increased TiO2 loading did not enhance the initial rate of 
4-chlorophenol degradation and the rate of mineralisation. 

 Stafford et al (1997) 

4-nitrophenol TiO2 They studied kinetic aspects and suggested the presence of 4-
nitrophenol during the entire degradation process 

Chen and Ray (1998) 

4-chlorophenol TiO2 in conjunction with 
activated carbon. 

 Herrmann et al (1999) 

phenol and benzene TiO2 supported on ZSM-5 
zeolite. 

hey have confirmed the hydroxylation of phenol before 
degradation while they have indicated the reaction of benzene with 
species other than adsorbed !OH in an alternate initial step. 

Chen et al (2002)  

phenol synthesized titania 
nanopowder with co-doping 
of Zn(II) and Fe(III) by sol-
gel process 

It was found that the photocatalytic activity of TiO2 was obviously 
enhanced by co-doping 

Yuan et al (2002) 

2,4,6-trimethylphenol (TMP), 2,4,6-
trichlorophenol (TCP), 2,4,6-tribromophenol 
(TBP), 2,4-dimethylphenol (DMP), 2,4-
dichlorophenol(DCP) and 2,4-dibromophenol 
(DBP) 

TiO2/UV Degradation rate constants have been observed to be extremely 
dependant on the electronegativity of the substituents on phenolic 
ring. Adsorption constants have inverse proportion with 
degradation rate constants for all phenolic compounds studied 

Kusvuran et al (2005) 

bisphenol-A (BPA) commercially available 
TiO2 

confirmed the total mineralization of BPA and evaluated the 
estrogenic activity in the treated wate 

Ohko et al (2001) 
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Table 5b. EDCs regarding [14] 
 

 

 

 

 

 

 

 

 
! Pollutant Method Observations Reference 
     

 

bisphenol-A (BPA) TiO2 – UV system using 
TiO2 powder suspension or 
composite TiO2 - zeolite 
sheets prepared by a paper 
making technique 

hey found that the sheets were highly effective in TOC reduction 
since they temporarily captured BPA and its intermediates that 
inevitably formed during TiO2 photocatalysis of BPA. 

Fukahori et al (2003) 

bisphenol-A (BPA) TiO2 optimised experimental conditions in solar irradiation and various 
artificial visible light sources. 

Kaneco et al (2004) 

Pe
st

ic
id

es
 

Organophosphorus Pesticides   Thin film of TiO2 dichlorvos, monocrotophos, phorate and parathion can be 
completely photodegraded into PO43- within a short period of time 
under illumination with medium pressure mercury lamp of 375 W. 
The addition of a small amount of hydrogen peroxide was found to 
increase significantly the photodegradation efficiency 

Mengyue et al (1995) 

Commercial pesticides: Lindane and 
Methamidophos 

Utilising both UV and 
sunlight in the presence of 
TiO2 particles in a 
preindustrial pilot plant. 

Estimation of total organic carbon (TOC) and PO43- analysis 
confirmed the mineralisation of contaminants. They recommended 
the addition of oxidants (peroxydisulphate and peroxide) when the 
organic content of the water is relatively high and/or the 
mineralisation rate is low. These additives dissociate the pesticide 
into harmless by-products 

Malato et al (1999) 

Carbaryl insecticide TiO2 dispersion irradiated 
with simulated solar light. 

Estimation of CO2, NO3– and NH4+ ions confirmed the 
mineralisation of carbaryl. Various aromatic intermediates detected 
during the process were identified using HPLC and GC- MS 
techniques. 

Pramauro et al (1997) 
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Table 6. Literature review TiO2 regarding [14] 

 

 

 Application TiO2 Reference 

H
al

oh
yd

ro
ca

rb
on

s a
nd

 H
yd

ro
ca

rb
on

s 

Trichloroethylene, perchloroethylene, Perchloethylene 
(PCF) and benzene 

! Pruden and Ollis 1983, Pruden and 
Ollis 1983a, Ollis et al 1984 and 
Ollis and Turchi (1990). 

Chloroform  Bahnemann 1991 
Trichloroethylene (TCE) TiO2 supported on Silica Zhand et al 1994a 
Dimethoxybenzene TiO2 powder Amalric et al 1995 
Dichloromethane, tetrachloroethylene and mono-,di- 
and trichloroethanoic acids 

Photocatalytic membranes immobilised with TiO2 and photopromoters Gianturco et al 1996 

Benzene, toluene, ethylbenzene and xylene TiO2 supported on silica gel packed in tubular photoreactors Crittenden et al 1996 

Polyaromatic hydrocarbons (naphtalene, anthracene) Thin film of porous TiO2 on glass substrate Pal and Sharon 2000 
Benzene  over TiO2/zeolite Hisanaka and Tanaka 2002 
Polycyclic aromatic hydrocarbons (PAHs) Titania immobilised on a quarz tube Lin et al 2003 
Toluene and asphaltene Sodium dodecylsulphate (SDS) as a surfactant simultaneoulsly with H2O2 and 

TiO2 
Pernyeszi and Dekeny 2004 

Po
ly

ch
lo

ri
na

te
d 

bi
ph

en
yl

s (
PC

B
s)

 4,4¢-dichlorobiphenyl, 2,2¢-dichlorobiphenyl, 2-
chlorobiphenyl, 3-chlorobiphenyl and 4-
chlorobiphenyl 

irradiated separately at 365 nm for 30 min in 25 ppb aqueous suspension of 
TiO2 

Carey et al (1976) 

3,4-dichlorobiphenyl ( temperature and light 
intensity.) 

 TiO2 surface  Tunesi and Anderson (1987) 

 2,2¢,3,3¢- tetrachlorobiphenyl. studied the optimum 
experimental conditions required for the 
photocatalytic degradation  

 Wong and Hong (2000) 

 Application TiO2 Reference  

D
ye

s 

 
Coloured organics: methylene blue, rhodamine B, 
methyl orange and salicylic acid 

TiO2 coated sand in a flat bed configuration Matthews 1991 

Naphtol blue black (NBB) TiO2 nano particles Nasr et al 1996 
Methylene Blue Both: bulk and TiO2 mesh Serrano and Lasa 1997 

Common textile dyes: Reactive Yellow 17, Reactive 
Red 2, Reactive Blue 4 

Solar/UV light and TiO2/ZnO Catalyst, being TiO2 (Degussa P-25) the most 
efficent catalyst 

Neppolian et al. (1998, 1999, 
1999a, 2001, 2001a) 

Methylene Blue Suspended TiO2 particles (better smallest sizes) Xu et al 1999 
Azo dyes Studied the mechanism of degradation and the influence on the experimental 

parameters rate 
Konstantinou and Albanis 2004 

N
itr

o 
co

m
po

un
ds

 

Nitroglycerine Immobilised Titania Muradov 1994 
Trinitrotoluene (TNT) and Trinitrobenzene (TNB) TiO2 suspension Dillert et al 1996 
TNT TiO2 slurry Schmelling et al 1997 
Nitrophenols and aminophenols TiO2 Maurino et al 1997 
Nitrobenzene artificial UV source Bhatkhande et al 2004 


