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STOCKOUT OF raw materials, 
pandemics, wars… Unfortunately, 

recent years have shown us that our 
society may change suddenly, from one 
day to another, causing severe and very 
dramatic effects on our lives. 

Under this uncertain scenario, optimised 
management of fuels and hydrocarbons 
storage is becoming more and more 
important. It would not be a surprise if 
a substantial number of tank storage 
terminals needed to be upgraded to 
higher storage capacities at some 
strategic locations, or even if new 
terminals needed to be constructed. 
The impact on daily life is minimised by 
increasing the world stock of storage of 
fuels and hydrocarbons – especially as 
long as dependence on these sources of 
energy is still relevant, which seems to be 
the case at least for the next two decades.

This strategy cannot be followed 
while ignoring the importance of 
being conscious of the need to reduce 
emissions of pollutants and unpleasant 
odours to the atmosphere. These 
are usually present at tank terminals, 
especially from venting during operations 

of filling and emptying tanks, not to 
mention others such as breathing, 
cleaning, draining, purging, connecting 
and disconnecting, etc. 

Free volume of air and vapours that are 
present in tanks must be evacuated 
through vents during many of these 
operations. When these vents are not 
significant (small tank farms) or not 
frequent, vents might be evacuated to 
ambient directly or treated using some 
kind of simplified filters. That, of course, is 
neither recommended nor respectful with 
the environment. Emission limits should 
need to be kept below the legal limitations 
that are present on each country which 
are expected to become more restrictive 
in the coming years. Examples of this 
more conservative trend on this regard 
can be easily seen in Europe, if we take 
a look at some drafts of best available 
techniques reference documents. 

MINIMISING EMISSIONS

Situation changes when vents become 
more frequent and more significant due to 
the size and capacity of the tank terminal. 

First step should be, of course, to 
minimise the emissions by implementing 
optimised designs and, even more 
importantly, optimising the strategies 
of operation, which should include, 
as minimum, regular inspection and 
maintenance, emissions minimisation, 
safety and risk management plans, etc. 
However, even under very optimised 
practices, when tank terminals are 
massive in terms of size, specific systems 
must be put in place, consisting basically 
of the collection of streams from vents so 
that they are conducted to a dedicated 
common treatment plant. 

Vents from different sources, also with 
different flowrates and compositions, 
can be treated at the same pollutant 
abatement plant. Otherwise, emissions to 
the atmosphere could be so significant as 
to become a problem to the environment 
and to the health of workers and 
population from surrounding areas, not to 
mention others such as legal, reputational 
impact and lack of compliance with 
quality and environmental policies.

BEST AVAILABLE TECHNIQUES

In addition to many references to 
implementation of good practices on 
storage tanks and auxiliary devices design, 
as well as implementation of emissions 
control measurement strategies focused 
on the minimisation of emissions, the 
Reference Document on Best Available 
Techniques (BREF) on emissions from 
storage, from the European Commission, 
explicitly mentions five different 
techniques to properly treat vapours 
from storage tanks: thermal oxidation, 
adsorption, absorption, condensation and 
membrane separation. These are not very 
different from those also recommended 
for other industrial processes on many 
different industries. 

From these five different techniques, it is 
being proven and evidenced that thermal 
oxidisers are one of the most cost-
effective, reliable and easy-to-operate 
solutions, when stream flows from vents 
collectors are higher than approximately 
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1,000 Nm3/h. Limitations on the superior 
level do not exist – in that sense, oxidisers 
may treat up to around 150,000 Nm3/h if 
one unit is considered only, and of course 
it may treat unlimited flowrates if different 
units are installed in parallel. However, 
it must be noticed that usual sizes of 
these equipment usually cover the range 
from 5,000 to 50,000 Nm3/h. Higher 
capacities are also available, but their 
bigger size brings further challenges in 
terms of transport and manufacturing. 

Thermal oxidisers remove hydrocarbon 
pollutants with efficiencies above 99.9% 
in most cases, by creating an oxidation 
reaction within their combustion 
chambers that converts hydrocarbons to 
CO2 and H2O. There are two requirements 
to make this reaction happen:

1. Maintaining the temperature at the 
chamber above approximately 800ºC 
(if halogenated compounds are not 
present) or above 1,100ºC when 
halogenated compounds must be also 
removed

2. Guaranteeing a residence time of 
at least 1 second so that removal 
efficiency is ensured.

ADVANTAGES AND 
DISADVANTAGES

Some claim that one of the disadvantages 
of the thermal oxidation is the fact that a 
thermal oxidation unit needs auxiliary fuel 
to work properly. However, that is only 
partially true. Since high temperature 
must be achieved before putting the unit 
in operation, an external source of energy 
must be put in place during warming and 
start-up of the unit. This source can be 
natural gas, diesel or electricity. Market 
trends show that flameless regenerative 
thermal oxidisers are becoming also a 
very popular solution. 

An important argument against 
the above-mentioned supposed 
disadvantage is that, if a proper campaign 
to predict flowrates and composition 
of vapours to be treated has been 
done correctly, and design has been 
optimised accordingly, regenerative 

oxidisers will usually operate under 
autothermic conditions. That means 
that the concentration of volatile organic 
compounds (VOCs) at the inlet is enough 
as to maintain the high temperature at 
the chamber by getting energy from 
an exothermic reaction of oxidation. 
Translated into financial language: if input 
data have been defined correctly and 
design has been optimised, operational 
expenditure can be reduced to a 
minimum, since no fuel, gas or significant 
amount of electricity is needed under 
design operating conditions.

In addition to the above, if regenerative 
thermal oxidation is selected, then 
energy is preserved at the chamber 
even if concentration of VOCs fluctuates 
and decreases during certain periods 
of time. That happens thanks to the 
heat transfer media separating the 
chamber from the inlet and outlet ducts 
consisting of different layers of ceramic 
modules and components composed 
basically of alumina and other materials 
in lower proportion. Non-regenerative 
thermal oxidation may require more 
fuel consumption in principle, but it can 
accept wider ranges of operation, not 
to mention that a heat recovery system 
can be installed downstream in order 
to obtain vapour or heat up other fluids 
and streams. Other solutions can be 
implemented also, such as a pre-heating 
device at the inlet of the oxidiser.

IN CONCLUSION

If very high reliability and availability 
is combined with very low operational 
expenditure, as well as with very easy-to-
operate solutions (usually the number of 
operators at the plant does not need to be 
increased due to installation of oxidation 
units), thermal oxidisation (regenerative 
or not) becomes the preferred solution 
if a large storage tank terminal needs 
to be operated safely, while minimising 
emissions of odours and pollutants to the 
atmosphere. 

Lack of normality seems to be the 
normality these days. And we all need 
to be ready to face different unexpected 
challenges that for sure will come across 
in the coming years. Proper management 
of stock of raw materials and energy 
sources will be key to minimise impact of 
unexpected events on our lives. And this 
needs to be done under absolute respect 
to environment, human health, safety and 
regulations. Exceeding emission levels 
according to good practices under the 
excuse of ‘force majeure’, ‘unexpected 
event’, ‘abnormal crisis’, etc. will not be a 
valid excuse any longer, since these terms 
are becoming, unfortunately, more and 
more common nowadays. Good practices 
must be followed and guaranteed under 
all possible events and scenarios – 
exceptions will not be acceptable. 

Fortunately, there are proven and reliable 
technology solutions to achieve this level 
of excellence. Let’s all be ready.

For more information:

José Miguel González is the engineering 
director at Tecam.

www.tecamgroup.com
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