An ion-exchange system skid-
mounied and assembled in owr
shop reacy for shipment.

Demineralizalion
sysiems

lon-exchange demineralizers

Qur superior custom-designed and custam-built dem-
ineralizers provides the very high purity levels required
by modern processing applications. Required low levels
of mineral contamination — incuding extremely low
levels — are attainable using the right combinaticn of
Hungaerford & Terry proven deminerzalizer technologies
selected and sized for your applicalion,

A bvo-bed system waorks well for most applications even
thauqgh demineralizers can vary greatly depsnding cn
the particular application. For a very high proportion of
ravewater contaminatian levels, the 7irst bed involves
the removal of calcium, magnesium, and sodium using
A cation exchangsr with cocurrent add regeneration.
The second bed uses an anion exchanger with cacurrent
caustic regenerstion Lo remove aikalies, chlorides,
sulfates, silica, and carbon dioxide, Conductance levels
of 5 to 10 uSfcm are wpically achieved using well
engineered systems of this basic design.

If higher quality water is essential, it (s usually appropri-
ate to use a countercurrenl regqensration system to
achieve conductance levels of [ess than 2 pi&Aocm. Hum-
gerfard & Terry is an industry leader in the design of
countercurrent syslerms and 1S among the few compa-
nies supplying them in demineralization applications

Additional and spedial demineralization problems can
be addressed by the application of other supperting tech-
nologies, Very high alkalinity levels can be handied
through the zddition of a forced-draft acrator or
decarbonatorn Such appreaches grovide the economi-
cal reduction of CO, load on the anion unit. When dis-
salved gases also require reduction, a vacuum degasifier
can be added. Sl further gemineralization is available
with the addition of mixed-bed demineralizers in series
with a1 basic two bed installation. Such systems yicld
canductance levels of less than 1 uS/cm,

Some lzrge installations may require the use of multiple-
rrain systems Lo achieve the desired capacity. Counter-
current regeneration in both cation and anion cxchang-
ers is frequently combined with high-capacity weak-acid
cation or wesk-base anion units e improve chemical
efficiency and reduce waste acid and caustic, Such sys-
terns have the additional benefit of permiting the re-
claiming of regenerant waste from one unit far use in
ather units.

Hurngerford & Terry, Inc. is also a licensee of the Dowex
Upcore™ packed-bed ion exchange system. This tech-
nology offers all of the advantages of a counerCuUment
regenerated system plus affers greater capadty and
reduced waste volumes by making the most efficient
use of the vessel size. This system also lends iself 1o
retrofitting existing systems 5o that old, inefficient dem
ineralizers czn benefit from this technalogy at a fraction
of the cost of a new systern of equal performance,

High-rale, deep-bed polishers

Buoilers are protected by Hungerford & lerrys very effec
tive condensate polishers. Our high-rate, deep-bed pol
ishers will remove suspended and dissalved material from
returned condensate water through the use of mixed
bed demineralizers. These high-pressure demineralizers
operate at flow rates of 25 to 50 GPM per square foat of
bed surface area. The Boiler is furtiher protected by the
external regeneradon of the bed which prevents the
intrusion of harmtul acid and aikall Into the return cor-
densate. These polishers can operate beyond the
ammania break in high-pressure utlity applications.

Sodium-cycle polishers

Qur sodium-cycle polisher combines sodium chioride
and sodium sulfite or sedium hydrosulfite during regen-
eration to remaove influent metal oxides from the returned
coendensate dong with any hardness that may have
fzeen introduced by a congenser leax. These econami-
cal polishers will acliver soft water to the boiler at very
reasonable cast and will operate for up 1o several uesks
witnout regenaration.

Reverse osmosis membrane rechnnlogy
Hungerford & Terry now designs and builds reverse os-
mosis systems using the same high quality, custorm-cle-
sign philosaphy. These new treatment plants are offered
as stand-alone systems ar in conjunction with an H&T
demineralizer. We can deslan and supply any necessany
pretreatment equipment such as carbon filtration,
safteners, and chemical feed sysrems. Qur typical
system will include a cleaning system and cartridge
filters for protection of the membranes,




A 2 MGD iron and manganase filter system
at work in a New Jersey municipality

FHiralion and
Ferrosand Filration

Orinking water from a wige range of sources can be made
sparkiing clear and free of turtudity, color, taste, odor, and
suspendsd matter by a wel-engineered low cast system
employing the right Hungerford & Terry filter rechnology:

Ferrosand™

Wellwaters confaining ircn and manaanese can be eco
noamicaily and effectively treated with our own Fermasand
filter technology. Ferrosand is our registered trades name
for mangdnese greensand. The Femmosand meadium
employs chermical exidation and reduciion i coording-
o wilth the calalylic properties of manganese oxides
o achieve the desired filtration. Ferrosands unigue prop
erties permit it to be used in several distinct weays, This
gives Ferrosand-based filtrabion systems an extraordinarily
righ degree of flexbility that makes our use of them
oy responsive W the demands of the particular
appiication and the spedific fealures of the raw waler Lo
e Urealed.

Ferrosand calalyiic oxidafion

Since 1990, we nave been desigring syslerms using the
catalylic ection of Ferrosands manganese oxide
coating in the presence of chilorine w very gaod effect.
Mangenese oxides dare maintained in a regeneraed
condition by the oxicizing envircnment provided by the
crilorine. No patassium permanganate is needed with
a catalvtic iron and manganese remaoval orocess.

The flawy rete for catalylic systerms is usually much nigher than
that anvallable in more traditional
systems. The higher flow rate is de-
rived from the nature of the pro-
cess iself, from a special catalytic
grade of Ferrasand, and from at-
iburtes of the systern design. The
pracess yiekds unusdally long og-
eratianal uns of from 2 1 4 days.
An airfwater wash prior to
packwasning maintains the
Ferrozand medium in a ioose.
clean state with fitde t© no com-
paction, Betause backwash wak
umesarevery small, Lsuiglh 0.25%

10 0.5%h of system capadity, no recovery is normally required.
Howewer a recavery syskem 10 reciaim approximately 85% of
e backweash weaste can be provided.

The Ferrosand Cataiytic Systeny can be delivered as a com-
pletaly assembled and packaged unit, Itis fully automatic and
uses the mast advarnced FLC controls with condition stanus
Tully indicated.

Ferrosand CR and IR sysiems

Ferrosand systerns can be continuously regenerated (CR) or
Intemnittently regenerated (IR). Continuous regencration is
achieved mroUgh the intreduction of a prefead of chiorine
and/cr permanganate prior to filtration. The methad is
appropriate for reiatively igh iron contants,

Altermanvely, Intermittient zatch regencration with permear-
ganate can ke cost effective and works wall when iron
cantent is relatively low, (e maost cost effective and
Appropriarte system will be determined throuagh an analysis of
e clientt specific frearment sitLation

Addirional design feafures
Our systems feature our proprictary header-lateral
underdrain system with the non-
clogging, non-corroding Hal sand
valve for optmum distnbution and
minimal head loss. A non-ferrous lat
eral or nubHateral underdrain is avaik
able. Al systerns feature highly stable
filter beds 2nd excellent backwash
distriburticn for extended filter life, A
supplemental alrAwater scour system
air wash is available for maximum filter-bed
gusinbutnr cleaning and longest media life, A
stainless steel gravelretaining screen
ensures a siable gravel suppart bed
during air wash operation or
unfareseen backwash surges.

inlet distributor and
backwash collector

gravel-
retaining
screen

-sand valves

underdrain




Sxid mounted and assembled nitrate removal
system ready for shipment to Wisconsin,

Nifrare Removal

Ferlilizer runcll, septc lanks, and land disposal ol wastes
all threaten ground waler and surlface veater wilh rilrales,
H & T achieves very high levels of nitrate remaval thraugh
a highly effective method involving the exchange of ni-
Lrates, alkalinity, and sullates for chlorides using & strongly
Dasic anion resin.

Cnly Hurngerford & Terry offers the eMcdency and econary
of & countercurrent regeneration system for nitrats removal.
The very Bign efficiency of aur cauntercurrent system and

Typical Exhaustion Run Characleristics
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its law leakage levels, indicated in the graph, allow & maxi-
mum amaunt of untreated water to bypass the systent to
be blenced with freated water
Any amount of nitrate concen-
tration belaw Federal Standards
is thus readily achicvable ina
plant that s extremely efficlent

countercu l:rent
regeneration

This inmovative nitrate remerval
system — designed to your
specifications — will greathy re-
auce the size of the treatment
plant. It will use as litde as half
of the regencrant per cubic foot
of ion exchange resin used by 2
conventional system. [t provides
maximum efficiency and reduced
operating costs and waste.

Hungerford &Terry Hungerford &Terry
cocurrent
regeneration

Regeneranl
cycle ol
uperalion
Regeneration be-
gins with a back-
floww af raw water
through the re-
generamt collector to remove suspended material and
o decompact the resin, A brine solutian s then injected
to remove nitrates and sulfates. A slow rinse then flushes
out most of the brine and removes still Imore nitrate and
sulfate. Finally, a fast downiflow rinse removes residual
[evels of nitrate, sulfate, and Drine, By fully regeneraiing
the bottom of the ion exchange bed, (eakage /s reduced
to 3 fraction of a part per million sllowing greater input
water bypass of the system.

Cocurreni regeneralion is appropriale

In some cases

Cacurrent systermms may be sppropnate for smaller sys-
tems or when inital capital costs ars very important,
The basic chemistry is the same as that of 5 countercurrent
systern. In the more convertional cocurrent aporoach, hows
ever, regenerant brine enters fram the top rather than the
bottam. Trus a cocurrent system is normally Dackwashed
after every service run yiclding a regeneration sequence
that inciudes an uptiow backwash. Atter the backwash,
downtlow brine injection is followed by 2 downflow slow
rinsc and a davenffow fast rinse.

The countercurrent system uses
automated valve systems. con-
trolled by H&-desianed contral
“systems. Aciuation can be pnieu-
matic, hydraulic, or electric de-
pending on the custamers pref-
crence. Tank inings, painting,
man hole sizes, and other features
can be specified by the customer
H & T5 application-spedific cor-
fiqurations include chaices of
valve operation Iechniques, cx-
changer tank ootions, internal
distribLution options, and vaning
degrees of autornatic control,



(hree-call grawvity filter system for g
pd
paveer piani i Florida,

Prefreaiment
Sysiems

aodivm and hydrogen cyele softeners

Rungerfarc & Tormy supplios waier softening equioment
far a veny wide range of industrial and commercial ap-
phcanans, Water is softened by removing the nardness-
producing icns (calcium and magnasium)] using a car
Ion exchange resin, Sysiems may e cocurmently or coun-
tercurrently regeneratod to achieve the lowest passible
hardness leakage. During regeneration, sedium ions
replace the calflum and magnesium ions on the cn
exchange resin ead, rostoring the resing capadity to
soften warter,

Operating in the sodium cycdle. the sodiumin the treated
waler is increased proportonately to the amount of cal-
cim and magnesium in the untreated water. Far ap-
plicaticns where sodium ncrease (s a concern,
Hungerford & Terry produces a line of weak-acid soit
ners that operate in the hyarogen cycle instead of the
soclium cycle, Where rotal hardness is numerically cqual
to the dlkalinity In the raw water, the hardness can be
economically removed Wsing an acig-regenerated weak-
acd jcarnoxylic) cation exchange resin, The guantity of
hardness which exceeds the alealinity will not be re-
moved. The ion exchange mechanism (n the vweak-zcid
softening process s AN exchange of calcium and mag-
nesium jors for hydrogen ions. Thersfore, no sodium (s
aclded o the treated water, Fither yarochlanc acid or
sulfuric acid can e used for regeneraton. However,
sullurnic adid reqguires a higner flove rate and lower con-
cenirations to avaid precipitation in the ion exchange
bed during regeneration. During the ion exchange
process wilh weak acid resin, cannanic acid is formed
and can oe stripped off using 2 farced drafm degasiiier
following (the soflener. Alsg, 4 small quantity of sodium
hydroxide can be added following the decarbonator
Lo neudralice any remaining CO. and to brovide non-
corrgsive water with a newral pH. The system can be
desioned lor sloichiometric guantities of acid so that
Lhe waste produced does notrequire neutralization prior
to disposal.

Clarificrs
Swface water color, Lurbidity, Aand suspended matter are
effectively removed with 2 Hungerford & Terry clarifier

The process involves accurately fliash mixing coaqulant,
polymer. @nd otner chemicals in proporton to water fiow
dngl redroulating preformed floc via the turbine mixer and
recirculation twibe. Precipitanis are generated 0 the mix-
ing 2one of the downcomer 2nd gradually grow larger

lorming « studge blanket. Liimately. the predpitants sette
cut as a flac. The darified water rises and Is collected in
lhe lFunder trough located along the top of the tark
sidewvvall. Cald lime softening Lses similar equipment but
Is designed Lo remave alkalinity Aand the hardness assodc-
dled wilh dikalinity o produce & vwarer that is clear, color
less, and with reduced hardness, alkalinity, and iron. Bquip-
ment is svzilable sized for A flow rare of 200 gallons per
minule un to severdl thousand gallans per minute

Giravily filiers

Fellowing darification or lime softening. filtration waould
be required Lo removie any floc carmyover and suspended
material. The Hungerford & Terny graviry filter system is
avallable in single or mufti-cell rectangular design or
circular Lanks with self~contained backwash starage . An
air scour sysiem ar 4 surface washer can be incuded
o ensure a high degree of dgitation of the filter bed
during backwashing which ensures that the filter bed
i5 clean and that there are no dre4s of compaction or
cemeniation. Underdrain sysiems consist aof a flar false
potom plate with distribution nozzles. A fuil range of
sizes is available from 50 gallons per minute U ro say-
erzl thousand gallons per minute.

SERVICE OWETUNE
T B I



