An agglomeration equipment
and systems supplier designs
a new building and
processing line to pelletize
and package a company’s
powdered limestone.
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B _a"n ,\z;m 6}tSp 'I?h plant at IS yo1e5 are between 45 and 150 micron%
erryvilié, va., site. The company ;. giameter (with 95 percent at 150 =,
provides crushed limestone aggre.gatemicrons), the limestone is very dusty@
for road constuction and bullding ang difficult to handle without the 3
oundations, powdered Imestone 1or , .4y equipment. This made it im- 2
use as an agricultural fertilizer, and practical to sell to consumers for &
asphalt for roads, parking lots, and e e However, the company res
driveways. The company’s grinding 5izeq that if it could pelletize and 2
facility produces the powdered lime- o, 013 ge the powdered limestone i@
stone, which is sold in bulk for appli- ¢4 produce a saleable product. T~
cation to agricultural fields. The 4, this, the company needed to find®

company recently automated the 5, 54510meration equipment supplierS
grinding operation and began produc-y, gesign a complete pelletizing and3

ing a surplus of powdered limestone, hackaging line as well as a building toS
which is dusty, diffcult o handle, and house the new processing ine. 2

relatively valueless. To reduce the

dust and increase the limestone’s han . .

dling ease and value, the companyVorking toward a solution

worked with an agglomeration equip- Joe Renner, Stuart M. Perry general
ment and systems supplier to design ésuperintendent, says, “We learned of
new building and processing line to Mars Mineral from reading bro-
pelletize and package the powderedchures, seeing ads and articles in vari-
limestone. It could sell this product ous magazines, searching the
directly to consumers for lawn and Internet, and talking with different
garden applications. people. From what we saw, they spe-

Suart M. Perry Inc. operates a Powdered limestone problems

The agglomeration process begins in the continuous pin mixer as the
binder solution mists over the powdered limestone.



cialized in pelletizing, and it looked pany’s pelletizing requirements be-
like they were capable of working fore testing the material in its test lab,
with us to design what we needed.which contains both laboratory and
That's why we approached them.”  pilot-scale agglomeration equipment.

Mars Mineral, Mars, Pa., an agglom- For the tests, limestone company rep-
eration equipment and systems sup-resentatives traveled to the supplier’s
plier, manufactures various test lab with about 2,000 pounds of
Ipetl)le(tjlzm'g equn:ent, operdates a_:jes‘powdered limestone. The supplier ran
ab, designs systems, and provides i X _ _ _
rental equipment eral types of piloscale agglomera. 9glomeration equipmen suppiier
tion equipment to see which machine © design a qomplete pelletizing
The limestone company contacted thebest pelletized the material. The sup-and packaging line as well as a
supplier in November 1997. The sup- plier also tested various binders with building to house the new
plier first collected information about the powdered limestone. After ana- processing line.
the powdered limestone and the com-lyzing the test results, the supplier

The company needed to find an

Binder solution continues to mist over the material as the disc pelletizer
turns the powdered limestone into limestone pellets that range from 850
to 4,750 microns.
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recommended a pin mixer and discmixer and disc pelletizer without hav- valves, and flowmeters. The amount~
pelletizer that would do the job. Initial ing to redesign the building or install of binder solution added to the ma-8
testing indicated that a lignosulfonate more equipment in the packaging chines depends on the material feed=.
binder was best for this application. line.” rate — if the feedrate increases, mor%
Later evaluation of a locally available binder solution is pumped into the pin'
beer-brewing by-product also per- Construction on the new building mixer and disc pelletizer, and vice @
formed well and was selected as thebegan in fall 1098. By summer 1999 versa. The company can control theq
binder of choice. the supplier began installing the new blndersolutlc_)ns dllutlon_ratlo and the 5
equipment for the pelletizing and amount of binder solution added to

Both Renner and the company’s packaging line in the new building. € material.

owner were pleased with the test re-The supplier’s technicians scheduled
sults and decided to move forward the equipment startups and trained the‘The binder keeps the limestone pel-2
with the next stage of the project — company’s operators to run the pel- lets as pellets so a customer doesn’g

designing a new building and com- |etizing and packaging line equip- get a bag of powdered limestone,”
plete pelletizing and packaging line. ment. By fall 1999, the pelletizing sa/s Bob Hinkle, Mars Mineral direc- &
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line was online and operating. tor of agglomeration. “After the pellets @
For this stage of the project, the sup- are dried, they can be bagged, hauleds
plier sent several limestone pellet S and spread out on a lawn or garden!
samples to various manufacturers ofThe pelletizing line with very little dusting. Once moisture €

the pelletizing and packaging line’s The company installed a 6-inch-di- hits the pellets, they break back down3
other necessary equipment. This in-ameter semidense-phase pneumati@nd disperse as limestone fines.”
cluded feeders, conveyors, dryers,conveying system from the limestone

screeners, baggers, palletizers, shrinkgrinding facility to the new pellet The Model 30D120L continuous pin
wrappers, and others. The supplier re-plant. The system conveys about 1mixer is 30 inches in diameter and
ceived the manufacturers’ responseston of powdered limestone each cycle 120 inches long and has a rotating shaft
and ranked them based on the equipto a 100-ton-capacity feed bin located rynning through its center. The shaft's
ment's apility to handle the limestone in the new pellet plant. Level indica- mixing pins extend to the mixer’s inte-
pellets. The supplier then recom- tors in the feed bin start the conveyingior wall and are arranged in a double-
mended the manufacturers that couldsystem when the bin is near empty helical pattern to hasten mixing times
provide the best equipment for the and stop it when the bin is full. and move the material through the

company’s requirements. mixer to the discharge end. Binder so-
The powdered limestone dischargeslution is added through two liquid in-
“The supplier showed us different from the bin through a manual slide- jection ports at the mixer’s top. The
types of each machine that would be ingate and variable-speed rotary feedeiports each have a spray nozzle that
the pelletizing and packaging line and onto a variable-speed weighbelt mists the binder solution onto the mate-
let us decide which to use,” says Ren-feeder. The rotary feeder is slaved torial as it mixes, promoting microag-
ner. “To help us make the decision, thethe weighbelt feeder so that as theglomeration. The company runs the
supplier gave us literature and some oweighbelt feeder weighs the material mixer at about 350 rpm, creating a resi-
the pros and cons of each machine passing over its scale, both eitherdence time of less than 1 minute. The
which helped us better understandspeed up or slow down to match thematerial discharges from the mixer’s
what we were going to be working feedrate setpoint. The material dis- hottom to a gravity chute that directs
with. We read as much as we could,charges from the weighbelt feeder the material into the disc pelletizer.
and we also traveled to other plants tointo the pin mixer’s top inlet at about
see some of the machines in operatior12 to 15 t/h. This is where the pow- The Model P120 disc pelletizer has a
to give us a better idea about how theydered limestone agglomeration 15 foot-diameter continuous rotating
would operate in our plant.” process begins. pan that's inclined at about a 55-de-

gree angle. The pan rotates clockwise
The supplier and company designedLiquid binder is stored in a holding at about 10 rpm. Material discharges
the building to accommodate future tank and water is stored in anotherfrom the gravity chute onto the pan at
expansions, allowing the company to holding tank. Before application, the about 2 o’clock (when facing the disc
add more pelletizing equipment if binder and water are pumped into apelletizer) at a point between the
product demand increased. The sup-dilution tank at known ratios where pan’s center and outer edge. The pan’s
plier and company also designed thethey’re mixed. From the dilution rotation continuously rolls the mate-
pelletizing line’s packaging operation tank, the binder solution is pumped rial as two liquid injection lines with
to handle about twice the volume of into both the pin mixer and disc pel- spray nozzles mist binder solution
pellets that the pelletizing equipment letizer through a liquid injection sys- onto the material, promoting pel-
produces. Renner says, “If we want totem that has two spray lines, one forletized agglomeration. As the mate-
expand at a later date and make moreach machine. Each spray line has adrial agglomerates in the pan, larger
pellets, we can install another pin justable valves, gauges, control material is displaced by newer mate-
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hammermill to form one conveying O
line back to the feed bin. The bag then travels down a roller<
conveyor by gravity to a semiauto- 2.

The weighbelt conveyor moves the Malic palletizer where it's automati- =
cally positioned for palleting. The ¢

onsize pellets outside the plant to a ) : . A
bucket elevator that lifts them and dis-P2/1€tizer automatically dispenses ag
charges them into a 200-t0n-capacit)Pa”et’ puts on a slip sheet, raises theo
pellet bin. The weighbelt conveyor PIEL and pattems and layers the bags
also weighs the onsize pellets as they"tll the specified number of layers %
pass over its scale. By comparing the 2V been palleted. After completing 3
raw-material weight going into the a pallet, the palletizer ejects the pallet:

line, as viewed from the pellet  System, as indicated by the Weighbelpntoaroller conveyor. From this point
' - on, photo eyes move the pallets2

plant control room, can produce  feeder, with the finished-product through the rest of the system

12 tons of pellets per hour and  Weightgoing out of the system, as indi- yStem:

bag 21 tons of pellets per hour. cated by the weighbelt conveyor, ther o, conveyor moves the pallet @

company can calculate how much ma- A ] c

terial is being fed into the pellet bin and g)n?jnl g;g’g?g%fg'trﬁlesgﬁg:{;xf ﬁfggfr’;

the el bin. Curronty; e company 1801 pallet platform. As the pallet €

for about 5 minutes and then dis- ettin mor-e than 1%’ t/h of finl?sh)e!d platform spins the pallet, the stretch-

charges off the outer edge at about ) g e wrapper automatically wraps the pal- =
. . . product from the pelletizing line.

o’clock. The final limestone pellets

let from bottom to top, stops the @

range from 850 to 4,750 microns. The L platform, places a cover over the pal-
pellets discharge onto a reversing bel{The packaging line let’s top for maximum weather-proof-
conveyor that discharges them ontoFrom the pellet bin, the company caning, starts the platform, and wraps the
another belt conveyor that moves either load the onsize pellets directlypallet from top to bottom. The stretch-
them to a vibrating fluid-bed dryer. into bulk trucks or convey them back wrapper then ejects the pallet onto a

into the plant for packaging. For powered roller conveyor with an air-
The reversing belt conveyor func- packaging, the pellets discharge fromclutch system that stops the pallets as
tions as a reject conveyor. Rennerthe pellet bin onto a short conveyorthey reach the conveyor’s end. The
says, “We put it in because if we test abelt that discharges them to a secondgonveyor can accumulate five pallets
new binder or train a new operator conveyor belt. Because the pelletsbefore an operator needs to remove
and we get a bunch of bad pellets, wegravity-flow from the bin onto the them with a forklift. The pallets are
can reverse the conveyor’s direction conveyor, when the conveyor stops,moved outside for storage.
and reject the pellets onto a reject pilethe material flow stops. The second
so we don't have to run them through conveyor moves the pellets into theThe company operates two 8-hour
the entire plant.” pellet plant and discharges them intoshifts a day, 5 days a week. During a

a 1-ton-capacity storage bin that hasshift, the company only has two oper-
The dryer’s vibrating fluid bed moves two level indicators — one starts theators in the pellet plant — one opera-
the pellets through the dryer, where conveyors when the bin is nearemptytor runs the pelletizing line,
they're first heated and dried at aboutand the other stops them when the bimnonitoring the pellet moisture con-
700°F and then cooled. The pelletsis full. However, the company likes to tent and size, and the other runs the
pass through the dryer in about 1 keep the storage bin completely filled packaging line, replacing materials
minute and discharge onto a belt con-when the vertical form-fill-seal bag- for the bagger, palletizer, and shrink-
veyor that moves them to a screeneiger is running, so the conveyors typi-wrapper and removing full pallets to
that has two screens. The top screeically never shut off during packaging. storage. When the packaging line is
removes the oversize pellets, which running properly, the company can
are gravity-fed to a hammermill for The storage bin’s bottom has two dis-make a full pallet every 4 minutes,
size reduction before being recycled charge points, each with a scale thatvhich equates to approximately 21
back to the feed bin via a 4-inch-di- weighs the material before discharg-tons of pellets being packaged each
ameter dilute-phase pneumatic con-ing it into 40-pound-capacity bags. hour. And because the pelletizing line
veying system. The bottom screen\When one scale is discharging, theproduces 12 t/h and the packaging
removes the onsize pellets, discharg-other scale is filling so that a bag is al-line handles 21 t/h, the company only
ing them to a weighbelt conveyor. ways being filled. This allows the operates the packaging line during the
The undersize pellets pass throughcompany to fill 17 bags per minute. day shift, bagging in that one shift
both screens to a chute and are gravAfter a bag is filled, it passes throughwhat it produces in two shifts.
ity-fed to the same 4-inch-diameter a heat-sealer that seals its top. The bag
dilute-phase pneumatic conveying is then discharged onto a conveyorThe pelletizing line is controlled by a
system, which converges with the that moves it through an inclined bagcentral PLC from a PC in a control
oversize conveying line after the flattener. room. The packaging line equipment
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rial and pushed to the pan’s outer
edge. The material stays on the par.
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