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To extend longevity, you can store corrosive 
oxidizing chemicals in an XLPE tank with an 
antioxidant barrier system.

W
hether you’re an engineer writ-
ing a spec for a chemical stor-
age system, or an end user who 
is looking for the best way to 

store corrosive chemicals, there are mul-
tiple factors that go into creating a safe 
storage system. Cost might be your � rst 
consideration, but there is more to con-
sider than the initial price of the tank, its 
� ttings and accessories, delivery, instal-
lation and tank longevity.

It is important to consider the dura-
bility and longevity of the tank system 
when you’re storing corrosive chemicals. 
In fact, every good tank design starts by 
considering the chemical you’re storing. 
Everything else � ows out of that. Leaks 
and degradation can be costly to repair. 
It is even more costly when a tank sys-
tem has to be replaced because it wasn’t 
engineered to store corrosive materials.

WHICH CHEMICALS 
ARE CORROSIVE?

A corrosive chemical is one that will 
damage or destroy another substance 
upon contact. In most cases, the higher 
the concentration, the more corrosive it 
is. It can cause chemical burns to live tis-
sue, and the chemical fumes can cause 
eye and lung irritation or damage. Both 
acids and bases can be corrosive. Some 
commonly stored corrosive chemicals 
include peracetic acid, sulfuric acid, 
hydrochloric acid, sodium hypochlorite, 
nitric acid and sodium hydroxide.

Many of these chemicals can corrode 
metal, especially at higher temperatures. 
When metals corrode because of these 
substances, they o� en give o�  a hydro-
gen gas which is � ammable.

If you are storing chemicals in a plas-
tic tank, there is little to no metal to cor-
rode and you are protected from these 
hazardous fumes. Polyethylene is a 
durable plastic that is available in medi-
um-density, high-density (HDPE) and 
high-density cross-linked (XLPE) forms. 
Medium- and high-density polyethylene 
are usually linear, which means that the 

cases, the entire tank comes undone, 
and a small leak becomes a chemical 
spill. All of the stored product could be 
lost, and cleanup can be considerable.

On the other hand, cross-linked poly-
ethylene might develop a small pinhole 
or tear, but the chances of a catastrophic 
failure are extremely low. You are not 
likely to lose all of the stored chemical if 
a leak develops, and the cost of cleanup 
and replacement in most cases is signi� -
cantly less expensive. As well, the risk 
to employees and the environment can 
be drastically reduced. In most cases, 
cross-linked polyethylene o� ers longer 
useful life in the same application as lin-
ear polyethylene.

Based upon feedback from customers 
over the last 45 years, the typical useful 
life of storage tanks made from XLPE is 
15-20 years. However, there are factors 
that impact this lifespan.

� e types of chemicals stored, the 
concentrations of the chemicals, the � ll-
ing frequency, and the operating tem-
perature within the storage tank, all 
impact the useful life of a polyethylene 
storage tank.

For example, a high concentration of 
sulfuric acid (an aggressive stress-crack-
ing agent) will break down a tank 
quicker than 25% caustic soda. Or 12% 
sodium hypochlorite will degrade from 
UV exposure and elevated tempera-
tures. As the breakdown of the chemi-
cal occurs, sludge builds up in the bot-
tom of the tank, resulting in a potentially 
shorter tank life.

� ere are several innovations available 
to address these two chemical storage sit-
uations. � e � rst is the antioxidant resin 
systems designed to slow the aggressive 
breakdown from storing sulfuric acid.

Another innovation is an integrally 
molded � anged outlet, or IMFO system. 
� is system, with the � ange molded into 
the bottom of the tank, permits full dis-
charge of the tank. Sludge buildup from 
storing chemicals, such as sodium hypo-
chlorite, can be easily removed without a 

polymers of the plastic are joined in a 
twisted formation like rope � bres, rather 
than knotted in nature.

XLPE is created in a way that the very 
molecules of the plastic are bonded and 
linked. Imagine a chain-link fence where 
the metal is actually linked together. 
� ese factors mean chemical resistance, 
heat resistance and dimensional stability 
are very high.

Cross-linked polyethylene has covalent 
bonds that connect its polymer chains. 
� ese bonds tie the polymers together 
and lengthen the polymer chains, giving 
the polyethylene stronger resistance to 
impact and a longer life. � e molecular 
structure provides stress-cracking resis-
tance, improved toughness, and in many 
cases much greater useful life.

� e implications of these di� erences 
are most obvious when testing plastics. 
When linear polyethylene fails, it can 
fail catastrophically, because the linear 
polymer chains tend to “unzip”. In some 
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process, which creates a seamless bond 
between the barrier resin and the XLPE 
polyethylene. � is unique combination 
of polyethylene creates an ideal contain-
ment for even the most corrosive chem-
icals. XLPE gives you the strength and 
tank longevity, while antioxidant res-
ins give you optional additive oxidation 
resistance over time.

THE BEST BUSINESS DECISION 
FOR CHEMICAL STORAGE

� ere is a signi� cant cost to installing 
and replacing a chemical storage tank. 
Many companies only calculate the tank 
purchase cost and shipping costs when 
deciding to purchase a new tank or replace 
an existing one. However, there are several 
additional factors to consider as well,

If you need the chemical on a daily 
basis, you might bring in a smaller tem-
porary tank while the new one is being 
manufactured and shipped. Sometimes 
we recommend purchasing a backup 
storage tank as well, to ensure that you 
have redundancy. Getting the old tank 
out of the building can be a large under-
taking. A crew will need to disconnect 
the piping, pumps and other accessories. 
� e tank will need to be pulled out of 

the building, or, if it is too large to pull 
through the doors, it will need to be cut 
up and removed.

If the new tank is too large to maneu-
ver through the entrance, you may need 
to remove the paneling or roo� ng, and li�  
the new tank inside the building with a 
crane. Also, the time and labour involved 
with plumbing can be very costly.

Whether you purchase a cheap tank 
or an expensive tank, it is important to 
install the best chemical storage system 
for the greatest useful life. While XLPE 
tanks can have a slightly higher upfront 
cost, the investment means fewer main-
tenance costs and greater savings.
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con� ned space entry, extending the use-
ful life of the tank and keeping employ-
ees safer.

Improper installation and “hard” pip-
ing are the greatest factors reducing use-
ful tank life. Polyethylene is inherently 
able to expand and contract and can 
safely store a broad spectrum of chemi-
cals. Proper � exible connections accom-
modate this tank expansion, leading to 
extended life of the tank.

While o� en overlooked, proper vent-
ing plays an important role in extend-
ing tank useful life. Since polyethylene 
tanks are rated at atmospheric pressure, 
or vacuum, adequate vent size is import-
ant to accommodate � ow and delivery 
rates. Factors to consider in determin-
ing proper venting include:
• Will the tank be � lled pneumatically 
or mechanically?
• Is the tank vented to the outside 
atmosphere?
• Is vent length longer than one metre?
• Is fume scrubbing used?
• Are there vent screens that restrict 
� ow?
• Are emergency venting specs pro-
vided from the manufacturer to prevent 
over pressurization?

� ree additional factors that deter-
mine storage tank useful life are con-
tinuous cycling (� lling and discharge), 
excessive agitation in mixing and mobile 
applications.

To extend longevity, you can store cor-
rosive oxidizing chemicals in an XLPE 
tank with an antioxidant barrier system. 
� e technology behind true antioxidant 
barrier systems takes the guesswork out 
of choosing the right storage tank sys-
tem for oxidizing chemicals.

Antioxidant additives are used to 
extend tank life. � is � ghts o�  corrosion 
caused by oxidizing chemicals, regard-
less of the type of plastic. Antioxidants 
extend the longevity of HDPE, XLPE, 
nylon, and any other plastic, since they 
are all carbon-based. Oxidation slowly 
deteriorates any carbon-based bond, 
whether it is in a plastic, plant, or animal.

One company uses a resin system 
made of polyethylene, but what makes 
it special is the 400% more antioxidant 
additives in that resin. It is added to the 
chemical tank during the roto molding 

Improper installation and “hard” piping can greatly reduce useful tank life. Since polyethylene 
is inherently able to expand and contract, proper flexible connections accommodate this tank 
expansion.
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