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Ten things you need to consider when
choosing and installing a roller press system

Scott Wenner strum TheFitzpatrick Co.

Compacting your powder into briquetsor produc-
ing granuleswith aroller presssystem can make
both you and your customer shappy. Thebriquets
and granulesareeaser to handlethan powders—
they’remuch lessdusty, don’t segregate by size,
shape, or dendty, and provideseveral other benefits
aswdl. But sdlectingtheright roller presssystemfor
your application and completingtheingallationisa
complex process. After introducing you tosomerall
compaction and roller pressbasics, thisarticlede-
tails 10 thingsyou need to consider when choosing
andingallingaroller presssystem.

oll compactionisaform of high-pressure agglom-
eration. The method requires aroller press, which

exerts mechanical pressure on apowder or other
dry bulk material asit’sforced between two counter-rotat-
ing rolls. This pressure compressesthe material into com-
pacts, which are either briquets or asheet that’'s
subsequently passed through amill to producegranules.

Thelatter process, called compaction-granulation, offers
advantages over wet granulation processes. In many cases,
thedry processrequiresno liquid binder. It costslessto op-
erate, requireslessand simpler equipment, and canhandle
moisture-sensitivematerials.

Whether to produce briquets or granules depends on your
needs. Typically, briquets are desirable when you require
large, dense agglomerates. Shaped like pillows, almonds,
nuggets, wafers, or sticks, briquets are typically the final
product form. Granules are desirable when you need

smaller, uniform particles. They’ re usually an intermedi-
ate product form, such as granulesthat will befedto a
tablet pressto ensuremoreefficient feeding.

In addition to being easier to handle than powders, bri-
guetsand granulesprovide several other advantages.

Producing uniform blends. Differencesin particle size,
shape, and density can cause mixturesof discrete powders
to segregate during handling or shipping. Making granules
of uniform consistency eliminates segregation and can
help your customer get consistent particle analysisresults
with every shipment.

Producing a uniform particle sizerange. Roll com-
paction can help you produce uniform briquetsor granules
of aspecific sizeto meet precise product requirements.

I mproving flow properties. Compaction-granul ation will
improve flow because granules flow more easily than
powders and resist bridging and caking. Asaresult, the
granules can give you higher flowrates and more evenly
fill your containersand packages.

Controlling dust. Dust released from powders not only
wastes your material but is dangerousto workers, in-
creases housekeeping labor, and can bejust plain annoy-
ing. Briquetsand granulesarefar lessdusty than powders,
eliminating these dust problemsand preventing dust from
cross-contaminating your batches, too.

Controlling bulk density. Increasing your powder’s bulk
density by compactingit can makeit easier tohandle, trans-
port, and store. In most cases, roll compaction can grestly
increaseamaterial’sbulk density with good control.



I mproving wetting or dispersion rates. In some cases,
compaction-granulation can change the material’sten-
dency to sink or float to match your application require-
ments. Granules are denser than powders, which allows
themto sink, exposing thegranules' surfaceareatothelig-
uid for faster wetting and dissol ution.

Controlling particlehardness. Roll compaction can some-
timeschange particle hardnessto match your product specs,
suchasfor greater crush strength or faster disintegration.

Howtheroller pressworks

Theroller pressis part of asystem that includes other
equipment. What other equipment you require dependson
whether theroller presswill form briquets or a sheet that
will bereduced to producegranules.

To produce briquets, the systemincludestheroller press, a
screener, and, often, arecycle bucket elevator (or other
conveyor). The screener separates the briquets from the
fines(or flashing). If included, therecyclebucket elevator
returnsthe finesto the roller pressfor compaction. If the
process requires a binder, amixer with abinder-metering
systemisinstalled beforetheroller press.

For producing granules, you' [l needto add amill (or other
comminutor) between theroller press and the screener. A
typical compaction-granulation systemisshowninFigure
1. Themill reducesthe sheet to granules, which passtothe
screener. The screener separatestheon-sizegranulesfrom
particlesthat aretoo large or too small to meet your prod-
uct requirements. Therecycle bucket elevator returnsthis
off-spec materid totheroller press.

In addition to the recyclebucket elevator, varioustypes of
handling equipment in the system can move the powder
into the feed hopper or move the briquets, sheets, and
granulesto other equipment.

Roller press components. Theroller presstypically con-
sstsof apair of rotating, shaft-mounted rolls of equal di-
ameter. Therolls are mounted on bearing blocks and
powered by amotor linked to adriveassembly.

Theroll gap, asshownin Figure 2, isthe distance between
therollsat their closest point and dependson the pressureap-
plied to theralls (by hydraulic cylinders or other methods)
and theamount of powder that’ spassed betweentherolls.

Theareawherethe powder iscompacted betweentherolls
iscalled thenipregion (Figure2). The nip angle measures
thenipregion. Thisangleisdirectly affected by therall di-
ameter andisestablishedinalinethroughtherolls centers
to apoint on either roll where the powder is starting to
moveat the samespeed astherall surface. Theroll diame-
ter, roll speed, roll surface, and feeding method (discussed

A compaction-granulation system can produce com-
pacts and granules in a range of sizes.



in the following section) can be selected to maximize the
nip anglefor obtaining thedesired briquet or granulechar-
acteristics. The compressibility, gas permeability, and
flow propertiesof the powder also affect thenip angle.

Theroll diameter and speed are chosen to match theroller
pressproduction requirements. Roll diameter istypically se-
lected based on theroller press'srequired capacity. Roll
speed determinesthe powder’sdwell time—that is, thetime
the powder spendsinthenipregion, whichinturnaffectsthe
powder’sahility to deaerate before passing betweentheralls.

The surface of each roll isdesigned to increase theroller
press sefficiency and achieve consi stent briquet and gran-

ule density. To form briquets, the surfaceis cut into half-
briquet cavities or pockets. Forming a sheet that will be
milled to produce granules requires a smooth surface or
one with ashallow pattern. In either case, the surface de-
sign must maximize the friction between the powder and
roll surface while handling the powder’sbulk density and
any tendency it hasto stick to therolls after compaction.
Roll surface examples for compaction-granulation are
showninFigure3.

A feed hopper and feeder arelocated abovetheralls. Ina
few cases, such as when the powder is dense and free-
flowing, the powder can begravity-fedtotheroller press,



asshown in Figure 4a. Gravity feeding usually requires
only apipe or chute below the feed hopper outlet to direct
themateria intotheroller pressnipregion.

But for most powders, which tend to be lightweight and
don't flow freely, afeeder isrequired to apply adownward
force, called precompression force, to the powder asit en-
terstheroller press. The force increases the friction be-
tween the powder and the roll surfacesto improve
compaction. Two basic types of feeders can apply this
force: singlescrew and double screw.

The single-screw feeder, as shown in Figure 4b and the
photo on page 42, hasasingle vertical screw. Powder
flowsby gravity from thefeed hopper to the screw, which
force-feeds the powder down into the roller pressnip re-
gion. The screw design can be changed to accommodate
thefeeding requirementsof different powders.

The success of your roller press installation and the
safety and comfort of workers in this area depend on
good dust control.

For use with aroller presswith rolls up to about 4 inches
(100 millimeters) wide, the double-screw feeder,* as
shown in Figures 1 and 4c, consists of one horizontal
screw and one vertical screw. For larger roll widths, the
feeder hastwo or moreof each screw, located side by side,
so that powder can befed uniformly acrosstheentireroll.
Each horizontal screw meters powder from the feed hop-
per to the vertical screw, and each vertical screw precom-
presses and force-feeds the powder down into the nip
region. The feeder can be adjusted during operation to
handleapowder’schanging flow properties.

Vacuum deaeration can a so be applied during feeding to
remove excess air from apowder with low bulk density.
Thiseliminatesentrained air that can cause the powder to
resist the precompression force applied by thefeeder. The
technique can be especialy useful for ahigh-efficiency,
once-through compaction-granulation process with no
screening or recycling steps or for greatly increasing a
roller press's compaction efficiency. Vacuum deaeration
requires avacuum pump system. The systemislinked to
thefeeder and forcibly removesthe powder’sentrained air
through afilter beforethe powder enterstheroller press.

In some compaction-granul ation operations, asmall size-
reduction machine called aprebreaker (Figure 1) islo-
cated inside theroller press housing below therollsand
abovetheroller pressoutlet to reducethelarge sheet toin-

termediate-size pieces. These pieces can befed morecon-
sistently to the mill downstream from theroller pressthan
thelarge, irregular chunksthat exit theralls.

Roller pressoperation. In operation, powder either flows
by gravity from the feed hopper directly into theroller
press or flowsinto the feeder and, from there, into the
roller press. The powder first entersthe slip region be-
tween therolls (Figure 2), where particles shift and accel -
erate to the same speed astheroll surfaces. Maximum
consolidation occursat the start of thenip region.

For forming briquets, the half-briquet cavities on the op-
posingrollsaignthroughtherall centerlineastherallsro-

Figure 4
Feeding methods

a. Gravity feeding

b. Single-screw feeding

<. Double-screw feeding
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tate, forming whole-briquet cavities. To form sheetswith
patterned roll surfaces, the patterns on the opposing rolls
match upinthesameway.

Thebriquetsexittheroller pressand flow by gravity or via
abelt conveyor or other handling equipment to the
screener. The sheet (or sheet pieces) dischargesin the
sameway tothemill for reductionto granules.

Start selection with equipment testing

Feasibility testing and |ab or pilot plant testing arethefirst
and most critical stepsin selecting aroller press. Infeasi-
bility testing, the roller press manufacturer compacts a
sample of your powder to determine whether it can be
compressed under pressure.

The next step, lab or pilot plant testing, involves running
samples of your powder through an operating lab or pilot
plant roller pressfor severa hours. Thisdeterminesif the
powder will build up ontheroll surfacesor heat up and af-
fect theroller press operation or thefinal product qudity.
Based on thesetestsand the manufacturer’ s process expe-
rience, theroller press can be scaled up to a production-
Sizeunitfor your operation.

How much powder you need to supply for each test de-
pendsontheroller press size and your desired production
capacity. Aslittle as 100 grams or as much as 200 or more
kilosof powder can berequired.

This roller press has a single-screw feeder and
compacts powders info briquets at up fo 16 t/h.

Planto be present for thetests. Thiswill help themanufac-
turer get to know your requirements and help you gain
confidencein operating and adjusting the equipment.

Ten thingsto consider when selectingand installing
theroller presssystem

Oncethetesting isdone and you' ve decided to purchase the
roller presssystem, you need to work closgly with the manu-
facturer to ensure that you' ve conddered severd factorsre-
lated to theroller press' sinstallation, operation, related
equipment, and optional components. Tenof themaostimpor-
tant itemsto consider arediscussed inthefollowing sections.

1Equipment gpaceand other layout requirements

Before you select theroller press, consider how much
spaceit will requirein your plant. The required space ex-
tends beyond the roller pressfootprint and height to the
spaceneeded for assembly and disassembly, platformsfor
partsservicing, and related equipment in thesystem.

Theroller press manufacturer can supply detailed assem-
bly drawingsto help you determine how to lay out the
roller press systemin your plant. Thedrawingswill show
how much overhead clearanceisneeded for removing and
replacing theroller pressrolls and how much side clear-
anceisneeded for servicing other parts.

Reviewing these drawingswill help you understand how
theentireroller pressand rel ated equipment are di sassem-
bled and how much space thisrequires. For instance, dis-
assembling a briquetting operation’s screener and
changing the screensrequires several squarefeet of space
around the screener.

You also need to allow space for platforms around the
equipment. Workerswill use the platformsto observe,
maintain, and service theroller press and related equip-
ment. Also consider where to locate an emergency stop
switch on each platform level, where to place ingpection
ports on hoppers and other equipment, and how the ports
are accessed from the platforms so workers can monitor
the processand spot and correct problems.

If spaceallows, consider installing theroller press, mill (if
required), and screener on separatefloorsin your plant so
it'seasy for workersto walk around each piece of equip-
ment. If spaceislimited, consider using easily movable
equipment. An example, shownin Figure5, isaroller
presswith amill suspended on tracks below the press so
themill can berolled out for maintenance.

Other layout factors to consider include floor loading,
hoist location, and control slocation. Request floor loading
information for theroller press and related equipment



from the manufacturer so it can beincluded onthe assem-
bly drawings. Thiswill help you ensure that your plant
floor hasenough support for the equi pment.

Whilemany roller press componentssuch as swing-down
housings and roll-out feeder screws are designed to make
them easy to clean, theroller press has some heavy parts
that can only be disassembled with the aid of ahoist. Ex-
amplesaretheroalls, which aretoo heavy to remove manu-
ally for cleaning or replacement. Beforetheroller pressis
installed, you must carefully consider whereto locate the
hoist or provide access for aforklift so you can service
these components. The hoist can be permanently installed
or movedinto placewhenrequired.

Also consider wheretheroller press controlswill belo-
cated, depending on whether thesystemwill beintegrated
with your plantwide control system or have local dedi-
cated controls. In the latter case, locate the controls away
from but conveniently closeto the machine, and specify a
NEMA 4X or IP55 enclosurefor the controlsif water or
another cleaning solutionwill beusedliberally intheroller
pressarea. If you need fast, easy installation, theroller
presselectricscan beprewired to ajunction box onthema:
chine. Tell theroller press manufacturer where your
plant’s utility feed islocated so the manufacturer knows
whereto placethejunction box on theassembly drawings.

2Dust control

The successof your roller pressinstallation and the safety
and comfort of workersin this area depend on good dust
control. Themanufacturer’sassembly drawingswill show
various dust pickup portsontheroller pressand related
equipment that will link the equipment to adust collector.
The amount of airflow required at each pickup port de-
pends on the port’slocation and can be recommended by
theroller pressmanufacturer.

The specifics of designing your dust control system de-
pend on your application:

*If your roller presswill handle only one powder and the
dust collector handlesdust only fromtheroller presssys-
tem, you can recyclethe collected dust to thefeed hopper.

* | your powder hashighvalueand can’t berecycledtothe
feed hopper, ensure that the dust control system doesn't
draw off too much dust with the process gas. Theroller
press manufacturer can often provide another type of
dust filtering systemtoalow this.

* |f theroller presswill handledifferent powdersfrom batch
tobatch, or if theunit must becleaned between batches, lo-
catethedust collector closetotheroller pressand useeas
ily disconnected flexiblehosesrather than metal ductwork
to connect the dust pickup portsto thecollector.

Figure 5

Easy-to-access mill

Roller press

3Noisecontro|

Worker safety and comfort can also beimproved by con-
trolling noiseintheroller pressarea. Noisefromtheroller
press system is generally acombination of noise fromits
loudest parts— the roll motor and screener. On alarge
roller pressthe motor can reach anoiselevel of 80 dBaor
higher. A screener can bemuch louder.

By considering noiselevel sahead of time, you can control
them. For motor noise, specify alow-noise motor or a
noise cover for the motor. However, be aware that anoise
cover can compromise the motor’s operation unlessyou
provide adequate venting to keep themotor cool. To make
the screener quieter, consider using cleaning ballsin it
rather than cleaning rings. You can aso construct anoise
shroud to cover theentire screener.

I Handling equipment

Cong der what handling equipment isbest for conveying your
feed powder and moving the compactsto your downstream
process or shipping area. Handling equi pment that moves
powder into the feed hopper should minimizeair in the pow-
der. The equipment a theroller press, screener, and mill out-
lets should gently handle the compacts. For instance, a
dense-phasepneumatic conveyor may handlethemmoregen
tly than adilute-phase unit. Also consider whether your cont-
pactswill requireaspecidized conveyor to providetrestment
suchascuring, drying, or cooling asthey travel downstream.



5Product sampling

Beforetheroller pressisinstalled, consder wheretolocate
sampling ports on the equipment. This depends on what
you need to know about various processing stages for
quality control. For instance, you may heed to samplethe
material before and after theroller press, the mill, and the
screener. Appropriately located sampling portswill help
you analyze samplesto set up and optimizetheroller press
system at startup and monitor the equipment performance
thereafter.

Inasmaller roller presssystem, dust bagsor socksareoften
used to make connections between one piece of equipment
and another; these are easy to removefor sampletaking. In
alarger system, metal ductwork or rubber bootswith hose-
clamp connectors link the equipment and aren’t designed
to be taken gpart for sampling. Samplingin such acasere-
quires diverter valves or sampling portsthat are designed
intotheequipment. Severa sampling devicesareavailable,
and thecost for each variesdepending on how it operates.

6Uti|ities

Consider what utilitiestheroller presssystemwill require
and make surethey are availablein your plant. Theroller
press manufacturer typically specifiesthese requirements
inthepricequotation.

The system requires three-phase el ectric power. You may
need compressed air to actuate ahydraulic pump system.
If your rollsrequire cooling, youwill also need asupply of
cool water and either awaste-water drain or awater-recir-
culating system.

; Safety

Aswith all industrial equipment, theroller press system
can be extremely dangerous if you don't take adequate
safety precautions. Make sureworkerscan't gain accessat
equipment feed and discharge interfaces. Specify that
sampling and inspection ports be properly covered. If the
roller press systemwill be part of alarger processin your
plant, make sure the system’s equipment has safety inter-
lockswith upstream and downstream equi pment.

8CIeaning

Beforetheroller press systemisinstalled, establish stan-
dard operating procedures for cleaning the equipment.
These will depend on your application. For instance, a
roller pressthat compacts chemicals might run 24 hoursa
day, 7 days aweek, and require no cleaning. But aroller
pressthat compacts different colors of dye powders may

reguire thorough cleaning between batches to prevent
color contamination. Review your cleaning requirements
with the roller press manufacturer. The manufacturer can
help you understand how to clean your equipment and
what optional featurescan makecleaning easier.

9Maintenance

Work with theroller press manufacturer to determine
what mai ntenance the equipment in theroller press sys-
tem will need and how often you need to provide these
services. A major consideration isthe lubrication sched-
ulefor various parts. For instance, roller pressroll bear-
ings are often shipped pregreased and hand-packed so
they don’t require regreasing between major overhauls
or roll repairs. A larger roller press often has grease fit-
tings and drain plugs to allow you to replace the grease
without disassembling the rolls or removing them from
themachine. Most of theother bearingsinthesystemare
sealed and don't require periodic lubrication. An excep-
tionisthemill’srotor bearings, which dorequirelubrica-
tiononaregular schedule.

10aaareparts

How many spare parts you need to stock for theroller
press system dependson theroller presssize and location,
your powder’s abrasiveness, and how costly roller press
downtimeisfor your operation. Work with your manufac-
turer to establish aspare partsinventory that's practical for
your operation.

The costliest spare parts are therolls. You may need to
stock these if your powder isextremely abrasive or if
downtimeis costly for your operation, such aswhen the
roller pressreceives powder from a continuous upstream
process. If your roller pressisvery large, you can speed
roll changesby stocking acompletedrop-inroll assembly,
whichincludesbothrollsand the bearing blocks, bearings,
sedls, andrel ated parts.

The manufacturer can supply you with aspare parts pack-
agethat includes commonly replaced parts. Thiscanbea
good ideaif upstream process demands are high or if your
plantislocated overseasfromtheroller pressmanufacturer.
Typically included are adrop-in roll assembly, feeder
screws, mill blades, and screens. Expect the packageto cost
about 15t0 30 percent of theroller press'stotd price.

Somefinal advice

Working closaly with the manufacturer to select theroller
press and related equipment will make installation easier
andfaster and minimizetheeffort required by al involved.
Astheinstallation date nears, continue to work with the
manufacturer to plan theequipment’srigging andinstalla:
tiondetails. PBE
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