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°
PVC is not properly installed, it can fail — and when 4 ISS u es th ut

PVC pipe is an extremely reliable, durable material. If
that happens, major damage can take place.

°
Most PVC pipe failures can be prevented through proper in- C u u S e PVC I e
stallation. However, should a problem occur, it is very im-
portant to treat the root cause, not just the symptom to re-
duce the risk of future issues. f u i lu r e
there are some of the more common reasons pipe breaks

happen and what can be done to prevent them.

Excessive sunlight exposure. | When the sun beats down on unprotected PVC pipe for an extended period of
time, bad things can happen. The sun's ultraviolet rays can break down the structure of the material and make
it brittle. If you have to run PVC above ground for any reason, it's recommended you take measures to protect
the pipe from excessive sun exposure — either by painting the pipe or providing a covering. You should also
choose a supplier who stores PVC in a covered warehouse so your pipe isn't exposed to the elements before
you even get it.
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Water velocity. | If water travels through PVC too quickly, conditions such as water hammer and surge
pressure can develop. Both of these can do a great deal of damage to PVC, regardless of how durable the
material may be. If you are using PVC when installing an irrigation system, you need to be aware of flow
velocity. A certain amount of water may flow smaoothly through a one-inch diameter pipe but cause problems in
a half-inch pipe. Take a close look at the pounds per square inch (psi) a pipe is designed to tolerate. Class 200
pipe, for example, will work properly at a flow rate of up to 200 psi.

Soil and debris. | Underground debris and rocks can lead to friction, which in turn can result in PVC pipe
damage. That's why it's so important that contractors remove as much debris as possible before installing a
plumbing system. When soil is especially rocky, it may be necessary to use a tool called a chain trencher to
pulverize rocks. In many instances, a contractor will take out all the debrisfilled soil from a plumbing line and
replace it with sand. Soil movement is another major reason PVC pipes fail. While PVC is more flexible than a
number of other pipe materials, it does have a breaking point. Freezing and thawing can cause soil to shift and
wreak havoc on a plumbing system, which is why it's usually recommended that PVC lines be installed at
least a foot or two below ground to protect against freeze/thaw cycles.

Installation issues. | If a plumbing system is not properly planned, underground pipes can fail no matter what
matenal they're made of — this is especially the case when solvent cement is used to bond PVYC to its fitings.
PVC is extremely porous, and can break down when too much cement is applied. But it's just as bad to not
use enough cement because bonds will be too weak. When pipe cutting is required, the contractor needs to
be careful to remove any type of debris such as burrs or anything else that can lead to the accumulation of
residue. The outer edges need to be as smooth as possible so that joints can come together completely and
the cement can bond properly. If they aren't, leaks can occur. Another common installation error is known as

“short insertion.” This occurs when a worker fails to push a pipe all the way into a fitting. The ensuing gap can
cause the pipe system to fail due to the accumulation of contaminants.
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adds insulation performance

Austrian design consul-tancy AMX Automation Technologies has devised a simple way to
make PVC profiles up to 100% vacuum-tight — which has also improved their insulation per-
formance.“Experiments with silicate and aluminium nanoparticles in the dry blend failed,”
said Meinhard Schwaiger, CEO of AMX. “That delayed the project for more than two years
and created additional costs — but in the end we prevailed.”This is because the team tried a
new idea: a 35 micron piece of aluminium foil on the inner web of the profile chamber.“This
reduced the permeability 1,000 times compared to the original PVC,” he said.The metal foil
and vinyl composite profile allows plastic windows to be made with increased thermal in-
sulation and less material input, bringing higher value for the customer as well as environ-
ment benefits.This is because the profile can still be fully recycled, as it consists of only PVC,
aluminium foil and steel — with no other materials such as polyurethane foam or glass fibre
reinforcement.“Only a radical approach to produce a composite of PVC and an ultra-thin
aluminium layer achieved the breakthrough,” said Schwaiger
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The recovery of PVC products which have come to the
end of their use is a new challenge which also applies to most
other synthetic materials.

Recovery schemes are being developed which maintain con-
trol of the additives and prevent their release into the envi-
ronment. There is also no evidence that the disposal of PVC
waste products even by means of landfill gives rise to any haz-
ardous soil contamination

Recycling

Separated and clean post-use PVC products can easily be re-
cycled into new products. The applications which incorporate
heat stabilisers based on lead and cadmium are almost all
long-life applications but, in many cases, are already entering
the waste stream and are being recycled to some extent.

For example, the PVC pipe, flooring, roofing membranes and
window industries in Europe already have schemes devel-
oped which are aimed at collecting and recycling these prod-
ucts when they have reached the end of their useful life.

This recyclate will then be incorporated into the same or
similar long-life products. In the case of waste containing
mixed plastics or products of a multi-material construction,
which cannot be economically separated into pure polymers,
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such as coated fabrics, other methods including
feedstock recycling are also being developed.
The Vinyloop® process, which is now applied
on commercial scale, produces recycled PVC
compound from PVC waste contaminated with
other polymers and can also handle some com-
posites. It is now used on a commercial scale
to recycle PVC from cables and roofing mem-
branes. Detailed information can be found
on its dedicated Web site www.vinyloop.com.
Feedstock recycling remains an option for
waste which is too complex or too contaminat-
ed for mechanical recycling.
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A number of European standards are being written
to cover construction products made from PVC, a sec-
tor which constitutes more than 60 per cent of the PVC
market. These now recognise the fact that recyclate,
which inevitably will contain a range of stabilisers, will
become available for use in these products and are in-
cluding appropriate test requirements to ensure that
performance standards are maintained.

Incineration With Energy Recovery

The use of incineration, together with the associated
energy recovery, plays a complementary role to recy-
cling.

In the case of heat stabilisers used for PVC, the po-
tential issues are dust emissions and leachate from
the residual ash containing harmful quantities of toxic
metals. A number of independent studies have shown
that the metals present in PVC compounds, including
the heat stabilisers, form only a small proportion of
the metals present from other sources and so relevant
control technology has to be used whether PVC waste
is present or not. It is also relevant to note that the vast
majority of PVC waste fed to incinerators originates
from PVC packaging applications which do not, and
have never, contained lead or cadmium.

Landfill

PVC waste in landfill sites is predominantly from
household and packaging applications incorporating
calcium/zinc and tin stabilisers and which have never
contained heat stabilisers based on lead and cadmium.
In any case, the amount of PVC in a typical waste site is
less than 1 per cent and the metal content will generally
not be more than 2 per cent of this amount. Even when
waste from construction products including pipes and
window profiles is present (stabilised with lead and/or
cadmium compounds), studies have shown that only
minimal or no leaching to the soil occurs even under
aggressive soil conditions. The levels detected are well
below the background levels found in the soil. Some of
the co-stabilisers used in calcium/zinc and barium/zinc
systems are known to biodegrade in landfill sites.

The PVC industry commissioned a three year research
programme conducted by independent institutes in
Germany and Sweden on the long-term performance
of PVC waste in landfill, covering a wide range of ap-
plications and stabiliser systems. The results showed
that the contribution of PVC products to the inventory
of heavy metals in municipal solid waste is low. Howev-
er, PVC products are a major source of organotin com-
pounds but a conservative comparison of the predicted
concentration (PEC) with the predicted no effect con-
centration (PNEC) in leachates shows that PVC products
do not constitute a substantial impact on the toxicity of
landfill leachate..
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Molecor PVC-0 pipes at low temperatures: no
practical effect on pipe installation and use

The durability of PVC-O pipes is not negatively
affected by weather changes or by extreme low tem-
peratures. What is more, PVC-O pipes have performed
well in extreme climates being, regarding installation
and use, fully operational. What is more, PVC-O pipes
characteristics become more advantageous as tem-
perature decreases and it has been demonstrated, by
aresearch from the National Research Council of Can-
ada, that buried PVC pipes used for the conveyance
of water perfectly accommodate the stress created by
water freezing.

When PVC-O class 500 pipes operate at lower tem-
perature, either in the most extreme cold areas of the
world or in applications involving the conveyance of
cold fluids, do not present significant variations in
their capacity to absorb impacts as it has been recent-
ly proved with Molecor PVC-O pipes at -40 C.

Besides this, an investigation of rupture behavior was
also carried out by freezing a section of PVC pipe and
the result was that frost loadings did not collapse the
pipe. The water inside the pipe was frozen for two
years. Also a leak test conducted after the third win-
ter indicated no damage to the pipe. Water expands
about 9% upon freezing but in spite of this, expansion
was effectively restrained by the surrounding soil and
the pipe withstood the stresses involved.
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Expansion and Contraction

All materials expand and contract with changes in tem-
perature. Variation in pipe length due to thermal expan-
sion or contraction depends on coefficient of thermal
expansion of pipe material and variation in tempera-
ture. This is a factor that has to be taken in consideration
always but especially in those areas of the world where
thermal variation is high.

The coefficient of thermal expansion for PVC-O pipes
is 0.8 x 10-4  C-1 while for HDPE is 2.2 x 10-4  C-1,
around four times higher, which means that PVC-O pipes
suffer less dilatation or contraction than HDPE pipes,
something that can affect pipelines, especially when
trenches are opened.

Impact resistance

In general, the capacity of plastics to absorb impacts
is closely related to the temperature but in the case of
PVC-O CLASS 500 pipes this capacity does not present
significant variations even in the most extreme cold ar-
eas of the world.

In fact, Molecor PVC-O pipes have satisfactorily passed
an impact resistance test with a weight of 10kg from 2
meters height at-40 C according to the ISO 16422. This
feature, together with an increased hydraulic capacity,
maximum ductility, completely corrosion resistance and
water tight, among others, makes of these pipes the best
choice for high-pressure fluid transport.
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PVC pipes are durable & cost-efficient

The first PVC piping systems were installed over 80
years and most of these are still in use. The expected
lifespan of a PVC pipe is 100 years or more for under-
ground pipes. PVC piping systems show a much lower
failure rate than other materials. Durability, in com-
bination with low maintenance and installation costs,
makes PVC pipes a very cost-efficient choice.

PVC pipes are the best choice for the environment

PVC pipes have clear environmental advantages over
traditional materials. As PVC is a low carbon plastic,
PVC pipes require less energy and fewer resources to
manufacture. Due to their low weight, less energy is
used when transported. PVC pipes last long with a min-
imum of maintenance and they are easily recyclable.
Many new PVC pipes contain recyclates. For instance
three-layer pipes where the core layer is made of re-
cycled PVC. Moreover, the ultra-smooth surface of PVC
pipes reduces pumping costs and energy use, and their
leak-free fittings eliminate water loss. This is good for
both the environment and the utility bill.
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PVC pipes are recyclable

PVC pipes are easily recyclable and can be recycled
several times without losing their technical properties.
Each year around 50,000 tonnes of PVC pipes are re-
cycled in Europe through the VinylPlus® programme.
This recyclate is used to manufacture new pipes and a
range of other PVC products. Traceability and certifi-
cation schemes for recyclates ensure a high degree of
safety and quality for the recycled PVC.

PVC recycling creates jobs and saves energy and
resources

Using recycled PVC helps meet resource-efficiency tar-
gets and allows the preservation of natural resources.
For each kg of PVC recycled, 2 kg of CO2 are saved. On
this basis, CO2 savings from PVC recycling in Europe is
now at more than 1.2 million tonnes of CO2 saved per
year. Further, recycled PVC’s primary energy demand
is up to 90% lower than virgin PVC production. PVC
recycling also creates green jobs — the 639,648 tonnes
of PVC recycled in Europe in 2017 through VinylPlus®
contributed to the creation of 1,200 direct jobs in recy-
cling plants.
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European Court upholds decision
to allow DEHP in recycled PVC

The European Commission has won
a court case at the European Court of
Justice, regarding the use of ‘legacy ad-
ditives’ in recycled PVC. Many phthal-
ates — including DEHP — have been re-
stricted by the European

Chemicals Agency (ECHA). In 2016,
the Commission backed a recommen-
dation by ECHA to grant a fouryear
authorisation for uses of DEHP in recy-
cled PVC by three PVC recycling com-
panies — VinyLoop Ferrera,

Stena Recycling and Plastic Planet.

ClientEarth, an environmental NGO,
challenged this decision at the Europe-
an Court of Justice.

However, in a decision on 4 April
2019, the court backed the Commis-
sion’s stance.

ClientEarth says that it may appeal the ruling, saying that the court’s
decision was contrary to Reach’s main objective of ensuring high level
of protection for health and the environment.

“We regret that the EU makes it so hard for NGOs to go to court to
protect people and the environment,”

ClientEarth lawyer Alice Bernard told Chemical Watch.

The Commission originally gave the three companies permission to
use recycled PVC — which contained DEHP - in two ways: to formulate
recycled PVC and dry-blends; and in industrial use of recycled soft
PVC in various processes, including extrusion. The issue of legacy ad-
ditives affects other PVC products — notably rigid products like pipes
and profiles that historically used lead and cadmium stabilisers. Both
substances have since been phased out in Europe - but will still be
present in the PVC recyclate that is commonly incorporated into win-
dow profiles. Brigitte Dero, general manager of VinylPlus, said of leg-
acy additives: “The committees of ECHA concluded in favour of allow-
ing — for 15 years - the recycling of PVC waste containing lead up to
concentrations which should allow most recycling to go on — because
the conditions applied ensure that the risk is controlled.”
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Lubricants improve surface gloss of PVC

profiles as well as improving process ef-

ficiency

Emery Oleochemicals emphasises the sustainabil-ity
of its high-performance polymer additives, which include
a wide range of flow property-en-hancing Loxiol lubri-
cants particularly suitable for PVC applications. Loxiol
lubricants are derived from 100% renewable resources
and are highly biode-~gradable (the company claims a
178-year history developing bio-based products).

While internal lubricants reduce the melt viscosity by
lowering the friction between the molecules, external
lubricants prevent the polymer melt from sticking to
the metal surface of the processing equipment. Typical-
ly, a combination of internal and external lubricants is
necessary to achieve the desired results, according to
Emery Oleochemicals.

“Many factors, such as processing type, equip-ment
and the PVC formulation influence the process-ability.
Therefore, the correct choice and dosage of lubricants
is crucial,” says Jana Ingraham, Marketing

Manager for Green Polymer Additives. “With decades
of expertise in this industry, Emery Oleo~chemicals has
gained valuable insight into the market’s requirements
and, in turn, the company has fine-tuned and custom-

ised its additives to help customers achieve optimal re-
sults in both processing efficiencies and finished prod-
ucts.”

Emery Oleochemicals’ Green Polymer Additives busi-
ness unit has developed an extensive line of lubricants
tailored to the special requirements of a variety of ap-
plications. For example, in the produc-tion of window
profiles Loxiol lubricants improve surface properties
such as the gloss of the finished article. For transparent
applications (mostly sheet and film) it is essential that
the additives do not adversely affect opticals. “Loxiol
lubricants have been proven not to make transparent
articles cloudy or reduce the transparency of the fin-
ished article in any other way,” Ingraham says.

“While the processability and characteristics of the
end-product are improved by the use of appropriate
lubricants, regulatory requirements must also be con-
sidered when selecting the proper lubricant. Toys or
articles with food contact require lubricants that are
safe even at mechanical or physical strains. For these
applications, Emery Oleochemicals offers lubricants
with food contact approval according to international
standards,” says Ingraham.
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As prospects fade for bipartisan nation-
al infrastructure legislation, it now falls
to state and local leaders to make the best
possible use of the resources at their dis-
posal in confronting the myriad challeng-
es facing our nation’s roads, bridges, tun-
nels, electricity grid, and water systems.
Of those challenges, none is more press-
ing than ensuring that our drinking wa-
ter is both safe and affordable. Water sys-
tems are primarily the responsibility of
local officials. We are the ones who have
to get it right lest, through our negligence,
we saddle the communities we serve with
the kind of water-contamination crisis
that, in 2015, struck the residents of Flint,
Mich.In addition to providing sufficient
funding for water utilities, we must en-
sure that system operators and engineers
have unimpeded access to the technol-
ogies and materials that are essential to
maintaining public health and safety. This
is particularly critical in addressing the
pervasive problem of leaking, corroding
underground iron water pipes.

A report issued earlier this year by Utah State University’s acclaimed
Buried Structures Laboratory concluded that local governments
must replace rapidly deteriorating underground water pipes, or face
dire consequences. “Maintaining an obsolete system can cause se-
vere financial hardships for cities as well as increase public health
risks,” the report pointed out. Removing barriers to competition This
is why we should welcome initiatives to remove barriers to compet-
itive bidding on vital water infrastructure projects. In Congress, no
fewer than five bills have been introduced this year promoting open
competition among suppliers of pipe materials and technologies in
federally-funded projects. For example, the “Water infrastructure
Transparency Act,” sponsored by Sen. Rand Paul(R-Ky.), would re-
quire maximum open and free competition in procurement of proj-
ects receiving financial assistance under federal laws covering water
infrastructure. Another measure, the “Municipal Infrastructure Sav-
ings and Transparency Act,” introduced by Rep. Brian Babin (R-Tex-
as), would allow state and local agencies receiving federal funding to
have maximum flexibility to select appropriate construction mate-
rials that meet the performance requirements of the contract while
allowing open and free competition among suppliers of construction
materials.

These bills and similar legislation pending on Capitol Hill and in
state legislatures are a reflection of growing concern over the state of
our water infrastructure and the urgency of doing something about
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PLASTIC PIPE IS KEY TO WATER
INFRASTRUCTURE

A our next administration and Congress grapple
with the challenge of improving our nation’s deterio-
rating water infrastructure, they should keep one fact
in mind. Polyvinyl chloride (PVC) pipe is the safest and
most durable and affordable material available today to
replace our aging underground systems and serve the
interests of U.S. taxpayers. PVC pipe costs less, and lasts
longer, than iron pipe. The foremost experts on pipe du-
rability have confirmed it.

City officials in Pleasanton, California, have validated
it, noting that ductile iron pipe is 70 percent more expen-
sive than PVC pipe. PVC pipe failures are “extremely rare”
— and Burton, Michigan, is saving over $2 million by re-
placing dilapidated iron pipe with efficient, high-perfor-
mance PVC. It is lead-free and has been certified by the
National Sanitation Foundation International for safe
water delivery (the same standards the Environmental
Protection Agency adopted for its own drinking water
advisory programs back in 1990). Iron pipe, by contrast,
is prone to corrosion, and the resulting bacteria buildup
can affect the quality of drinking water. As iron pipe cor-
rodes, its useful life is reduced and can lead to prema-
ture failures and costly leaks and repairs. The iron pipe
industry now makes available ductile iron pipe, which
corrodes even more quickly than traditional iron pipe,
due to the material’s thinner walls, leading to increased
breakage and loss of water. Cast iron pipes may have
served our infrastructure needs in the past. But today,
after reaping the benefits of an uncontested monopoly
for nearly a century, the iron pipe industry finds itself in
a fight for its survival, as PVC pipe has quickly become
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the go-to material to replace iron pipe in cities across
the nation. In response, the Ductile Iron Pipe Research
Association (DIPRA) has launched a campaign to ma-
lign the PVC pipe industry. Complicating DIPRA’s mes-
sage, though, are numerous news accounts of corrod-
ed iron water mains rupturing around the country,
impacting first responders and disrupting people’s
lives. Meanwhile, the group’s president, Jon Runge,
continues to mislead the public by promoting a DIP-
RA-backed study that contains incorrect information.
DIPRA is also engaging in a behind-the-scenes effort
to protect iron pipe’s monopoly at the expense of U.S.
taxpayers, spending countless resources to pressure
states to block PVC pipe from being considered as a
possible material option. If successful, iron pipe man-
ufacturers would be an exclusive material provider,
allowing them to control the market and charge city
officials whatever they wish. And, as everyone knows,
when competition shrinks, taxpayers lose — resulting
in higher prices for everyone. The ductile iron indus-
try defends these monopolistic actions by telling the
American people, effectively, “Don’t worry, we know
what’s best for you” and then attacking PVC pipe. But
industry officials are conspicuously tongue-tied when
it comes to defending the corrosive-nature of ductile
iron pipe and remain silent about PVC pipe’s econom-
ic advantages over ductile iron. Policymakers should
keep in mind that business monopolies never have
the taxpayers’ best interests at heart. When it comes
to repairing our nation’s infrastructure, the public de-
serves to have PVC pipe represented at the decision
table.
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A thin layer of plastic is injected into the existing sewer pipe
with a special machine. Here a renewed pipe is created that
will last for 40 to 50 years. Photo: @yvind Scetre/Aibel.

Relining is also a perfect solution in connection with the ren-
ovation of living quarters offshore, where limiting the down-
time is a critical factor. Photo: @yvind Scetre/Aibel.

A quick and cost-effective method

Aibel was the first company in Norway to use this type
of spraying machine with liquid plastic. The plastic hard-
ens in just two minutes, meaning there is no chance of it
shrinking. The pipe is actually ready to use immediately
after the treatment. Relining is in other words a simple
and cost-effective method compared to the alternatives.

“At Ramsdalen, we can typically complete a section of up
to six flats in about one week. We put up temporary toilets
and showers outside so that the residents can stay in their
homes while we’re working,” says Rojas.

Aibel’s relining methods are suitable for all types of sewer pipes
with diameters from 50 to 300 mm. Photo: @yvind Scetre/Aibel.

The alternative to relining is to install entirely new pipes.
That can become very expensive, and the residents might
have to move out for several months, as walls and floors
often need to be broken up to get at the pipes.

Aibel also has the equipment and expertise needed to re-
inforce pipes with fibreglass, and can therefore offer re-
lining for all types of steel, cast iron and glazed ceramic
sewer pipes of 50 to 300 mm in diameter.
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Considerable potential

Previously, Aibel renewed pipes in 96 flats in Presthaug
Housing Cooperative in Haugesund. According to Morten
Rojas, there is still considerable market potential.

“In many blocks of flats from the 60s and 70s, the old pipes
are nearing the end of their life. When we clean pipes and
take photos of them from the inside, we often find large
holes and cracks that are only watertight because of old
dirt. So there’s a significant risk of leaks,” says Rojas.

“For this kind of housing, relining is definitely a profitable
investment. People are not too keen on getting mucky
sewage water in their bedroom, bathroom or kitchen.”

In addition to housing companies and cooperatives, Aibel
can also offer relining to private customers, and especial-
ly offshore, where this solution reduces downtime con-
siderably.
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