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o matter what design solutions

engineers and construction con-

tractors devise to contend with the
growing number of water and air pol-
lution regulations, they can’t do very
much without pumps. Gravity some-
times may play a role in water and
wastewater systems, but pumps are
without a doubt the prime movers in
the business of fluid handling. And as
water pollution control technology
continues to develop to meet the
needs, it is becoming more evident that
non-metallic pumps are particularly
suitable for many applications in the
field.

Unfortunately, the quantity of pub-
lished information covering the design
features, materials of construction,
and applied experience of non-metal-
lic pumps used for water pollution
control purposes is meager compared
with what is available in published
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form on metallic pumps and other
equipment. Plastic pumps have been
around for decades (our company
developed thermoplastic pumps in
1950), but the bulk of experience with
them has been acquired in the chemi-
cal and other process industries,
where they have been applied in
numerous cases for handling corrosive
and hazardous fluids.

As a result of government regula-
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Common materials for the bodies and liners of plastic pumps are, clockwise
Viton liner; reinforced Teflon body,
Hypalon liner; polypropylene body, natural rubber liner; Teflon body, Nordel
liner: carbon-filled Teflon body, Neoprene liner; and polypropylene body,

Application Possihilities Grow
for Plastic Pumps

tions affecting water quality and waste
disposal, municipal facilitiecs now are
seen as chemical operations requiring
the same degree of knowledge and
sophistication associated with manufac-
turing and processing plants. With this
in mind, a review of significant infor-
mation on plastic pumps, and their
design and application, should be of
interest and value. Three important
aspects are covered.

m The non-metallic materials in
widest use for pumps handling corro-
sive and abrasive wastewater, water
and wastewater treatment chemicals,
and corrosive fumes. Which materials
for which service?

m Design aspects unique to non-
metallic pumps in water pollution con-
trol service, and how metallic contact
with pumped fluids can be avoided.

m The expanding use of non-metallic
tank/pump systems to handle a variety
of wastewater
streams.

An  additional
area of increasing
importance to engi-
neers and managers
in the water/waste-
water field is the
control of undesir-
able atmospheric
emissions. The
incorporation  of
thermoplastic
pumps and other
components in the
design of scrubbing
and odor control
systems has solved
a number of prob-
lems, and will be
the subject of a future article in WEM.

Materials of Construction

Let’s look first at materials of con-
struction. Several years ago a study
aimed at knowledgeable engineers
and others involved with wastewater
treatment revealed that a large major-
ity had used non-metallic pumps for
some purpose. But generally they
were unaware of the range of poten-

‘ Definitions

A thermoplastic resin will
repeatedly soften when heated
‘ and harden when cooled.
Decomposition occurs only at

i higher temperatures.

be melted or remolded without

A thermoselting resin cannot
‘ changing its chemical structure.

tial applications for them, and the
specific reasons for selecting nom
metallic rather than metallic pumps,

Corrosion resistance was identt
fied as the major attribute of nom
metallic pumps. But their abrasiof
resistance and ability to avoid metallic}
contamination of the product they
are pumping, thus preserving its pu
ty, also are important characteristics
Of even greater significance is the
inert chemical nature of the thermo
plastics, which are suitable for ust
over the full pH range. This property
simplifies the choice of the specific
material, and extends the usefulnes:
and service life of a given pump ind
variety of applications.

Several other attributes of plasti¢
pumps, in addition to their being
chemically inert and resistant to abg
sion, are worth taking into account
For instance, they are light, being 2
to 50 percent the weight of the met
lic items they can replace. Since the
plastic parts will not rust or sei:
they are easy to service, and their ik
tial cost is lower than pumps fabrici
ed with exotic alloys.

The plastic materials of constructiol
for rigid wet end components such#
casings and impellers, which receive
the most mentions in the study were

1. PVC/CPVC—polyvinyl chlorid
and chlorinated polyvinyl chloride
These relatively low cost thermopla
tics are widely used for acids, caustiet
and salts. PVC has an upper tempes
ture limit of 140 F, but CPVC can i
used at temperatures to 210 F. Neithet
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cases, a pump
manufacturer may
have experience in
dealing with identi-
cal or similar ser-
vice conditions.
When it comes to
handling waste
streams containing
unknown or vary-
ing chemicals and
concentrations,
engineering and
operating person-
nel can be confi-

ications.

jierial is suitable for solvents.
.. PP—polypropylene. This is the
gitest of the thermoplastics and is rec-
mended for acids, caustics and
panic solvents to temperatures of 185
Itis not suitable for use with strong
lidizing acids, chlorinated hydrocar-
IS Or aromatics.
3. PVDF—polyvinylidene fluoride,
st commonly known as Kynar, a
Lnduct of Elf Atochem. Fluoropoly-
s such as PVDF and a very similar
ermoplastic, ECTFE or ethylene
lorotrifluoroethylene, are tough,
imsion-resistant materials which
tin their mechanical properties in
it temperature range -40 F to 275 F.
ey are chemically inert to most sol-
its, acids, and caustics, as well as
ichlorine, bromine and other halo-
ms. Also, they are recommended
r use with ultrapure water and
agent grade chemicals—in fact,
herever freedom from contamina-
nis a key consideration.

{. PTFE—polytetrafluoroethylene,
fich is DuPont’s Teflon. This also is
ed for a variety of pump components
fich must be chemically inert, and
ihstand temperatures up to 500 F.

5. FRP/GRP—polyester, vinyl and
oxy resins reinforced with glass or
ner fibers. These thermosetting mate-
Is are more like metals in structural
pperties. They represent a group of
mposite materials which offer higher
ength than thermoplastics, but limit-
| corrosion or abrasion resistance.
%, their use is not recommended
ove 240 F.

Clearly, choosing a material of con-
uction for specialized water or waste-
fer treatment pumping applications
puld be based on checking the cor-
sion resistance of the material in
ms of the fluids to be handled and
¢ anticipated temperatures. In many
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Waway view of centrifugal pump shows construction using Halar ECTFE
wopolymer, which extends service life in extremely corrosive and abrasive

dent in the ability
of thermoplastic
pumps to be up to
the task because the wetted parts are
so chemically inert.

Spotiight on Pump Design

Some so-called plastic pumps on the
market are misnamed. They are basical-
Iy metallic pumps with non-metallic
casings and impellers. For best results,
plastic pumps
should be designed
to take maximum
advantage of the
unique properties
of the plastic mater-
ial. If the application
requires non-metal-
lic parts to be in
contact with the flu-
ids being pumped,
the following points
are important:

1. Make sure the
pump shaft is com-
pletely sleeved in a
thermoplastic mate-
rial inert to the flu-
ids. In a horizontal
centrifugal design,
the thick-sectioned
sleeve need only
isolate the short sec-
tion of the shaft
within the pump
head.

2. In a vertical
sump pump, the encapsulating
sleeve should run the entire sub-
merged length and through the
cover plate. A vapor seal where the
sleeved shaft penetrates the cover
plate is required to protect the exter-
nal bearings and motor from corro-
sive fumes.

3. Horizontal and vertical pump
designs should have an O-ring seal
between the thermoplastic sleeve
and the impeller, and between the

impeller and the lock nut, to prevent
metal-to-fluid contact.

4. In horizontal centrifugal pumps,
the design should permit installing the
mechanical seal so that its non-metallic
face is in contact with the fluid. This
reverse mounting avoids the use of
expensive seals with exotic alloy retain-
er assemblies or cages, and ensures no
metal is exposed to the fluid.

5. Since there is a significant expan-
sion differential between a sump
pump’s metal shaft and its thermoplas-
tic column, the design should incorpo-
rate a self-adjusting mechanism to com-
pensate for this differential if service
conditions involve sudden or extreme
temperature changes. Without such a
device there is a danger of impeller
binding.

6. To provide a positive drive and
prevent damage from reverse rotation,
thermoplastic impellers should be key
driven. Another advantage is to use an
impeller with the metal key molded in.
This offers additional rigidity at higher

This vertical centrifugal pump fabricated from plastic materials is
equipped with a proprietary seal which prevents the escape of corrosive or
foxic fumes and liquids from pressurized tanks and sumps.

temperatures and pressures. Also, plas-
tic impellers should be dynamically and
hydraulically balanced at the factory.

7. For maximum service life, vertical
pump designs should be furnished with
chemically inert sleeve bearings in the
submerged area. Best results appear to
be achieved with ultra-pure ceramic
inner sleeves, and silicon carbide, rein-
forced Teflon, or Vanite outer bearings.

8. Various sealless pump designs are
being selected in response to the
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tighter regulatory requirements, three
types in particular.

m The peristaltic pump group with
fluid contact parts limited to non-
metallics includes tube type and flexi-
ble liner type which trap the fluid tem-
porarily between an elastomeric mem-
ber and a thermoplastic housing. The
latter type has been in industrial and
municipal service since the 1950s. Fluid
contact is limited to two parts: the thick
thermoplastic body available in such
materials as high molecular weight
polyethylene, polypropylene  and
Teflon; and the liner furnished in pure
rubber or an assortment of synthetics
from neoprene to various Dupont elas-
tomers like Nordel, Hypalon and Viton
(see photograph showing six versions).
The Flexiliner pump design makes
liner changes easy to accommodate a
variety of chemicals.

m Diapbragm pumps isolate the
pumped fluid so that there is only non-
metallic contact. Carefully chosen for
a specific application, and closely
monitored, they provide good service,
but have three drawbacks. First, they
are noisy devices, being driven with
compressed air, and indoor applica-
tion can present problems for nearby

workers. Second, diaphragm failure
can lead to difficultto-handle spills. If
hazardous or toxic fluids are being
pumped, this is a serious concern.
Third, atmospheric oil emissions can
be troublesome, but manufacturers
are attacking this shortcoming.

m Magnetically driven non-metal-
lic centrifugal pumps have a number
of attractive characteristics. In addi-
tion to being inherently sealless, they
permit the use of devices for leakage
monitoring, and avoid the emission of
hazardous and toxic  fumes.
Polypropylene, PVDF and Teflon are
commonly used in these designs.
When severely corrosive, hazardous
or toxic chemicals are present, Teflon
appears to be the material of choice
for the containment can in direct con-
tact with the fluids, since it offers the
broadest range of chemical resistance.
One design approach has a dual con-
tainment system, with one can of
Teflon for fluid contact, and a sec-
ondary can of a high strength ther-
moset composite. The non-metallic
materials provide corrosion protec-
tion, and the design permits incorpo-
ration of leak and temperature moni-
toring devices if called for.

LOOKING FOR
THE BEST

FOR A FULL MAPCON SYSTEM
TO EVALUATE FOR 30 DAYS AT
NO COST CALL 1-800-922-4DFM

DFM SYSTEMS INC. 1119 HIGH
STREET, DES MOINES, 1A 50309

Circle 758
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Nor-Metallic Pump/ Tank Systems

The traditional below-grade cor
crete sump with a mounted pump of
some style is no longer the best way
contain and deal with hazardous liquid
wastes. Regulations now require thest
to be lined with corrosion-resista
coatings to prevent chemicals, oils and
other materials from leaching into adj
cent groundwater. But concrete sumps
are difficult to seal completely, and
keep sealed. Coatings are typically 123
mils thick since sump service is consit
ered immersion service, and anything
less might not last long and also be ina¢
equate. Regular inspections are necy
sary to ensure continued integrity of
the coating. When chemicals penetriit
it through constant immersion, patck
ing is possible but difficult, and seldom
acceptable. In many cases the coating
must be completely stripped off and
the concrete surfaces recoated.

Packaged non-metallic pump-ank
units now available often can provik
economical solutions to some of the
problems described above. These art
standard or customer-engineered sef
contained tanks containing not onf
pumps, but level controls, control pak
els and related piping as well. Weited
parts machined or fabricated from 4
number of thermoplastic or thermose:
ting materials, for instance the five fam:
ilies of plastic compounds discussed
earlier, make the systems suitable fif
handling a broad range of corrosive &
otherwise hazardous materials up @
temperatures of 275 F. Installation usk
ally involves only electrical and infly
ent/effluent connections. In most casts
they are free-standing and require only
a concrete pad, but some have beel
installed in existing concrete basins.

To sum up, plastic pumps and plis
tic sump systems have established 4
dependable service record over the hst
few decades that points to their sui
ability for many fluid handling duties
They are particularly capable whet
corrosive and hazardous liquid wasié
or chemicals have to be contained anl
pumped. As a result they are being
applied increasingly for such tasks it
the water/wastewater field. Thei
development continues.
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Peader service card.
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