
 

The main objective of PURIWAT project is the design of a pilot plant for the waste water with 
oils, fats and hydrocarbons purification. 

Used oils and hydrocarbons dumped in water are the most problematic and important 
polluters we have currently. 

A liter of used oil spilled in water sources pollutes a million liters of water, seriously affecting 
to biological treatments in waste water treatment plants, even disabling them. For that reason 
we must awareness of the importance of oil recycling, both for domestic or industrial use.  

 

Oils do not dissolve in water, are not biodegradable 
and form impermeable films blocking the passage 
of oxygen, thus creating unfavourable conditions 
for life in water and soil. Furthermore, these oils 
spread out toxic products which may be ingested 
directly or indirectly by human beings.  

On the other hand, they contain saturated 
hydrocarbons that degrade only very slowly (with 
an elimination time of 10-15 years into the sea). 

 

Waste oils represent more than 60 % of lubricating oils, thereby becoming one of the most 
abundant contaminating wastes, reaching a production of 24 million tons a year. 

These waste oils are a complex mix of different substances; lubricating oil is composed of a 
mineral or synthetic base mix with additives (1-20%). In its use they are polluted with different 
substances, for example: 

- Water 
- Metal particles formed by the friction of  pieces in movement 
- Organometallic compounds which contain lead from fuels 
- Organic or inorganic acids from sulfur oxidation or from fuels 
- Sulfur compounds 
- Additives waste: phenols, zinc compounds, chlorine and phosphorous. 
- Chlorine compounds: solvents, PCBs and PCTs present in dielectric fluids and security 

thermic fluids which have been used in industry during a lot of years 
- PNA which have their origin in fuels’ oxidation. These hydrocarbons are hazardous and 

carcinogenic compounds. 

Oils can be polluted for other unexpected substances as: 

- Pesticides 
- Toxic wastes  



 

Currently, these used oils are eliminated spilling them in soil or water sources or through their 
indiscriminate incineration. In this way, apart from not exploit their potential value, hazardous 
pollutions are produced. 

Also deserving of pollution which is produced by petrol, a complex mix of hydrocarbons which, 
as has been mentioned before, are very difficult to remove from water. 

Every year oceans are contaminated with more than 3.5 million of petrol tons. In truth, only 
50% of this crude oil proceeds from oil tankers, the rest comes from mainland and arrives to 
sea through waste water (20% urban, 20% industrial and 10% through the atmosphere). 

 

Accidental spills apart, oil tankers dump deliberately more 
than one million tons of petrol each year in the washing 
operations of their tanks. 

Accidental petrol spills involve the dump of 100 000 tons of 
hydrocarbons to oceans every year. These accidents are very 
important because they concentrate big amounts of petrol 
in an area giving rise to big ecological disasters. It’s easy to 
remember accidents as the explosion in 1979 of the 
Campeche, near Mexican coast where 400 000 tons of petrol 
were spilled; or the accident which took place in 1989, the 
Exxon Valdez in Alaska’s coast;   or more recently the 
accident of the Prestige in the Galician coast in 2002. 

It’s no doubt that this pollution generates a terrible impact 
at ecosystems, in short and long term; affecting fauna and 
flora and at last instance human health. Furthermore, it has 
a great economic and social impact in the area.  

 

The immediate effect which petrol spills cause is blocking the 
pass of light to the seabed, and reducing the dissolved oxygen 
amount in water too.  Spills also cause serious damage to 
aquatic birds which suffer the impregnation of their feathers 
being unable of flying or floating.  

Furthermore, petrol is a very toxic substance, saturated 
hydrocarbons with low boiling point produce in low 
concentration narcosis in marine invertebrate, and in higher 
amounts, their dead. 

Aromatic hydrocarbons with low boiling point (xylene, toluene, benzene), are poison for living 
organisms and could kill them by direct contact with the petrol spill. 

 



 

If we look beyond, we can find long term effects, which aren’t less important: 

These spilled hydrocarbons, enter in the food chain when are adsorbed or ingested by animals 
or plants, remaining unalterable and being accumulated until reaching toxic levels. 

Additionally, other compounds can be transported by the petrol spill, for example pesticides 
which are dissolved in petrol reach a higher concentration than normally they do in water; so 
they could pollute more easily. 

In conclusion, the elimination of oils, fats and hydrocarbons from water before its discharge 
into the sea is essential, because the consequences for nature and, at last instance, for human 
life are very serious and hard to solve.  

 


