30 BULKDISTRIBUTOR

FIBCs & Bagging

March/April 2015

dĞƐƟŶŐƚŚĞhsƌĞƐŝƐƚĂŶĐĞŽĨ&/Ɛ
Allison Bouchat, of EFIBCA, discusses the limits of using laboratory tests to assess the UV resistance of FIBCs and explains how the
Association is tackling the issue

B

ig bags are most commonly made of woven
polypropylene, a polymer that, like other materials, is
damaged by exposure to sunlight over time. This degradation
process can ultimately cause the fabric to tear when exposed
to strain and put both content and personnel at risk.
Fortunately, through the use of UV stabilisers in the polymer
and the proper handling of FIBCs, the risk of photochemical
damage can be reduced to a minimum. It is, however, vital
that FIBCs are covered or stored away from the sunlight
during usage, transport and storage.

Questions emerge
Standardised tests to demonstrate the UV resistance of FIBC have
been in existence since 1989. The UV resistance test according to
Annex A of ISO 21898:2004 is currently the prevailing standard.
However, standardised test conditions inevitably vary from the reallife conditions that FIBC are exposed to during use. Not only does
the spectrum and intensity of UV radiation vary in different climate
zones, but also other weather factors like temperature, humidity or
frost play a role. Furthermore, substances in contact with the
polymer, like pigments and even the goods ﬁlled into the FIBC, may
also have an inﬂuence on the UV stability of the bag.
The combination of these elements will inﬂuence the speed of
photochemical degradation of the polymer fabric of FIBCs in real life.
This has led to voices from the industry questioning how well the
laboratory tests set out in ISO 21898:2004 correlate to real-life
conditions and can predict the life-time of FIBCs used in different
climate zones around the world.
Ultraviolet light is harmful to plastics because it attacks the carbon
bonds in the chemical structure, releasing free radicals that in turn
react with oxygen in the air, destabilising the plastics’ chemical
structure and degrading it.

Figure a: protection against photochemical degradation

Improving protection
The most obvious way to mitigate the degradation of an FIBC due to
UV radiation and other weather impacts is physically to protect the
bags from the elements. Although FIBC handling instructions
routinely advise against outdoor exposure, this is not always practical
for users and certainly not controllable by FIBC producers and
traders.
Chemical alternatives are available and widely used to help
polymers like polypropylene maintain their properties longer against
degradation through environmental inﬂuences. To counter the
harmful effects of UV light on FIBCs, two main methods are used:

UV light absorbers, eg, Triazine or Benzotriaole, and light stabilisers,
ie, HALS (Hindered Amine Light Stabilisers). These additives, which
absorb or stabilise UV light respectively, are often introduced to the
base formula for the polypropylene material out of which the FIBC
are woven. Both methods can retard the damaging effects of UV
light but cannot stop it altogether.
Either way, photochemical degradation remains a reality that must
be taken into consideration. The question becomes how well we can
predict the lifespan of the FIBC given that it will be exposed to
environmental stress. This is the job of the testing system.
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Standardised tests to demonstrate the UV resistance of FIBC have been in existence since 1989

conditions. Therefore we cannot predict how well
that test correlates to real life exposure to light,
temperature and other environmental inﬂuences in
different climates from the arctic to the tropics
where FIBCs are being used.

Finding a solution
Committed to providing a forum to discuss and
inform about known and emerging topics affecting
the FIBC community, EFIBCA hosted a UV
Workshop in October 2014 for its members. A
panel of experts spoke to the assembly about the
technical, legal and practical aspects of
photochemical degradation and weathering.
EFIBCA UV Workshop delegates reached a
consensus that improved life-time estimations of
FIBCs are of vital interest for the industry. That
would not only help mitigate UV-related risks, but
also allow cost savings through better adapted

polymer formulations and more speciﬁc handling advice.
“We debated a wide range of UV-related issues, from the inﬂuence
of various factors on UV stability to the shortcomings of the UV
testing standards, but the group decided that understanding the
correlation between different test standards and outdoor weathering
is central to progress in other areas,” said Dr Amir Samadijavan,
EFIBCA vice president for technical matters. EFIBCA has therefore
formed a UV experts group that will further investigate the
correlation between accelerated laboratory tests and real-life
weathering of FIBCs.
EFIBCA has been dedicated to promoting end-user safety and the
correct handling and use of FIBC since the beginning. Initiatives for
the education of end users like the EFIBCA Question and Answers
brochure promote the safe and correct use of FIBCs. Further, the
EFIBCA-Q Quality Pledge puts forward all regulation and quality
standards pertinent for FIBCs to which subscribers adhere. Quality
and Safety Management will be a central theme at the upcoming
EFIBCA Open Meeting on 30 September 2015 in Barcelona, Spain.
www.eﬁbca.com

Laboratory testing equipment used to simulate weathering exposure

Laboratory limits
The aim of testing is to recreate environmental strains in a controlled
laboratory environment and examine the durability of samples
against a battery of tests. In this way, accelerated laboratory UV tests
allow quality control on FIBC without performing extended outdoor
tests. Ideally, the results conﬁrm the load-bearing capacity of the
FIBC upon which decisions on usage of the FIBC are based.
Speciﬁc mention of UV resistance requirements had already
emerged in European regulations for polypropylene sack used for
transporting food aid in 1989. Since then the governing
international regulation is the UV resistance Annex to ISO
21898:2004. The regulation lays down rules for laboratory tests
using UV B lamps (based on ASTM – G154-98). In a cycle that
alternatively subjects samples to 8 hours of UV light at 60degC at a
time and then 4 hours of condensation at 50degC at a time for at
least 200 hours, the weathering strain on FIBC is simulated. Once
the exposure is complete, the samples are to be tested for their
breaking force and the elongation of the ﬁbre at the breaking point.
The results are then compared to a control sample.
The UV resistance tests under ISO 21898:2004 give a common set
of accelerated laboratory testing procedures that are repeatable and
require the results of the tests to be expressed in terms that are
comparable. Still, the International Standards Organisation concedes
that “a number of factors of uncertainty are inherent in the
procedure, so comparisons should be available between the method
used and exposures in the environment in which the product is to be
used”.
This caveat in the preamble of Annex A of ISO 21898:2004 hints at
a central shortcoming of the accelerated UV resistance test with
UV-B lamps at 60deg – it does not adequately represent real outdoor

Best quality-to-price ratio FIBC (Flexible
Intermediate Bulk Container) to increase the
proﬁtability our customers’ products.
Tisza Textil is the European supplier of quality bags that unites best costto-quality ratio with innovation. Thanks to our excellent on-site service
we can develop the ideal solution for our customers, whether it is a new
high-tech innovation for the pharma industry or an economical standard
FIBC single-loop bag for the fertilizer business.
Our manufacturing locations in Estonia, France and Hungary are perfectly
set across Europe, to serve our customers with quality bags with short
transportation distances and can provide backup in case of emergencies.
Tisza Textil is a fully vertically integrated producer of Big Bags for various
ndustries. Since we have the supply chain under control, we can help our
customers to reduce costly storage on their site.
Our customers value the dedication of Tisza Textil to deliver bags that
meet their needs exactly. Whether it is the chemical modiﬁcation of
the outer bag to improve mechanical or chemical resistance or special
constructions for the inliner, Tisza Textil can make changes at short notice.

Our R&D and technical department in Europe offers extensive knowledge
of customer requirements and can turn these into products in a very short
time.
We are very pleased to offer you our broad portfolio of products and
services. Please contact us on our website on www.tiszatextil.com

