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+ Proven global leader in chemical process feeding solutions
+ Highly productive components ensure reliable and effiCient bulk
material handling systems -
+ User-friendly state-of-the-art controls engineered for
existing and future technology needs
+ Complete material handling systems capabilitieg
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Properly Instrument Your Solids Process

Four types of measurements usually make sense

Bulk Bags Can Change Your Life

Ll

The containers afford advantages if applied appropriately

Smart Feeders Enhance Detergent-Making Process

New facility benefits from process controls and equipment that optimize production

Additional Resources

PRODUCT FOCUS

SANITARY FITTINGS SUIT HYGIENIC APPLICATIONS

The KOA Sanitary Advantage line consists of high-quality,
hygienically designed hose fittings, clamps, gaskets and acces-
sories for use in the food, beverage, dairy, cosmetics and
pharmaceutical industries.

The line is certified to meet the 3-A Sanitary Stan-
dard for sanitary fittings, gaskets and complete sanitary
hose assembilies.

Materials are made from 316L stainless steel with traceabil-
ity and manufactured with a smooth (32 Ra) polish on food
contact surfaces. Finepoint™ Barb Ends eliminate areas where
transferred materials can become trapped. Fittings are inde-
pendently lab tested after manufacturing to ensure quality.

For more information, visit http://bit.ly/2p5fG86

Kuriyama of America, Inc. (847) 755-0360 www.kuriyama.com
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Since 1954, providing bulk material handling
expertise to process industries worldwide.

The Activator™ Bulk Bag Unloading System

» Clean Design for Dusty Environments

e Utilizes “No-Maintenance” Actuators - 50% Less Compressed-Air,
Eliminating Rods & Seals

* Most Effective Flow Promotion Applies Force to Four Bottom
Edges Instead of Two Sides

* Stainless Steel Product Contact Surfaces Standard

* Discharge options: Pickup Adapter for Vacuum Conveying, Screw
Discharger or Rotary Valve for Metered Feed, or Flexible Screw
and/or Aero-Mechanical Conveyor

Let us Solve your Bulk Material Handling Challenges!

Visit vac-u-max.com/bbu or call (800) VAC-U-MAX. B VAC-U-MAX Activator™
Bulk Bag Unload System

- < maximizes discharge with E
PACK - “No Maintenance” actuators.
® :

LAS VEGAS

September 23-25, 2019
Las Vegas Convention Center
Las Vegas, Nevada USA

Booth 7229

1954-2019

PNEUMATIC CONVEYING COMPONENTS & SYSTEMS « BULK BAG LOADING & UNLOADING SYSTEMS
BAG DUMP STATIONS ¢ FLEXIBLE SCREW CONVEYORS « AERO-MECHANICAL CONVEYORS
MULTI-INGREDIENT HANDLING SYSTEMS ¢ BATCH WEIGHING & SCALING SYSTEMS
UL-CONTROLS & CONTROL PACKAGES *» MOBILE VACUUM CONVEYING SYSTEMS FEEDER REFILL SYSTEMS
DIRECT-CHARGE BLENDER LOADING SYSTEMS ¢ INDUSTRIAL VACUUM CLEANING SYSTEMS

VAC-U-MAX ¢ 69 WILLIAM STREET ¢ BELLEVILLE, NJ 07109 ¢« INFO@VAC-U-MAX.COM
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PRODUCT FOCUS

THERMAL PROCESSOR FACILITATES POWDER FLOW

The Turbo-Dryer is used to dry water and
solvent wet materials capable of produc-
ing a free-flowing product with very low
moisture or solvent levels. Vacuum is not
required. It handles materials very gently
and dries with a minimum of breakage or
fines formation. The dryer offers the ben-
efits of very low maintenance, continuous
automatic operation, low horsepower
requirements and low BTU requirements
per pound of evaporation.

Visit us at this year’s Chem Show, Booth
#204, Oct 22-25 at the Jacob K. Javits Convention Center, New York City.

WYSSMONT Company, Inc. 201-947-4600 www.wyssmont.com
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Quick Clean

—CHATRON®

eeders Save
ime and Money

Schenck Process LLC

7901 NW 107th Terrace

Kansas City, MO 64153
816-891-9300

sales-fcp @schenckprocess.com
www.schenckprocess.com/us

The uniquely designed MECHATRONE® is the only feeder on the
market that can be completely disassembled from the non-process
side of the feeder in a matter of minutes. This eliminates the need
to remove upper extension hoppers, bins, bulk bags, and IBC's

to clean or maintain the feeder, saving time and money! Plus, the
MECHATRONE® can be equipped with best-in-class controllers and
extended helixes and nozzles for challenging feeding applications.
Contact us for more information.
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Properly Instrument
Your Solids Process ;-

Four types of measurements usually make sense

By Tom Blackwood

he dearth of instrumentation typ-

ically built into a process design

involving particulate solids can
lead to major challenges in effectively
working with the materials. While cost
certainly plays a role in limiting the
amount of instrumentation, most often the
primary factor is lack of understanding
how solids behave differently than pure
liquids or gases. For solids, measurement
of physical properties and process condi-
tions frequently is much more difficult and

instrument placement more critical.

With suspended solids, restriction of the
flow (orifice plates and cone meters) and
attempts at measuring pressure drop are
major problems. Also, suspended solids
don’t travel through piping at the same

velocity as the fluid and have a tendency
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to settle. Even fine particles, which may
move at close to the fluid velocity, can
bunch up due to turbulence, making them
behave like much larger particles. Fortu-
nately, important advances have occurred
in instrumentation for particulate solids,

whether in slurries or suspended in gas.

Surprisingly, simplicity often is better
when dealing with solids. When | was
teaching graduate students, | asked a
class at the start of a slurry pipeline
experiment how we were going to cal-
ibrate our flow meter. After discussing
several alternatives, one student sheep-
ishly noted that in his home country the
only option was to use a bucket, stop-
watch and scale to establish flow rate.
Advances have made suspended solids

measurements more reliable, primarily due
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Selection of the tube size is

critical and you must consider

vibration when

to non-intrusive or non-restrictive sensors

and the durability of these devices.

Four key measurements usually are
important when handling solids. So, let’s
look at them and some of the best devices

for getting readings.

Volumetric flow rate. My favorite inexpen-
sive device is still the old-fashioned Pitot
tube. You must place it in the top of any
pipe and purge it to prevent solids from
accumulating and plugging the S-type
probe. You may have to resort to occa-
sional bursts of purging fluid to dislodge
any deposits. A Pitot tube will give fluid
velocities but works best at low solids
concentrations, where settling is unlikely.
Ultrasonic instruments can handle a wide
range of concentrations: Doppler devices
give the particle velocity, while tran-
sit-time devices provide an average flow
rate but work best at low solids concen-
trations; both can be clamped on slurry
pipelines. Electromagnetic flow meters

suit applications with turbulent flow where

placing the unit.

turndown is limited and, when properly
calibrated, are very accurate; some can be

cleaned in-situ.

Mass flow rate. You can convert volumet-
ric flow rate to mass flow rate with the
appropriate physical properties; you may
have to make do with estimates for these.
Coriolis meters avoid this issue and often
can be calibrated on a pure fluid such as
water. Selection of the tube size is criti-
cal and you must consider vibration when
placing the unit. Thermal flow meters are
inexpensive and work best when the spe-
cific heat of the fluid and solids are the
same; these devices can foul and mostly
suit low solids concentrations. For bulk
solids, you can use impact plates on dis-
charge points. When feeding bulk solids, |

suggest loss-in-weight designs.

Density. Vibrating tubes (which can be
straight, a U-tube design or a probe) give
bulk density that can be correlated to
moisture content of a slurry when the par-

ticle density is well known. Particle size
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affects measurement very little but low
flow rate gives slow response. Ultrasonic
devices provide a rapid response to con-
centration. X-ray or y-ray are best suited
to concentrations above 5%. Because
they are very expensive, electrochemical
devices that give 3D concentrations via

tomography seldom are used.

Level. Load cells are inexpensive and very
accurate when calibrated for the density
of the slurry system. They don’t give the
best indication of level for bulk solids

due to the fluidity of the solids. Advances

in the last few years in ultrasonic and

www.ChemicalProcessing.com

radio-frequency echo systems have
eliminated this issue. These devices are
non-invasive and unaffected by deposits.
For slurries, bubblers are inexpensive but
gas can cause fouling. Restrict the use

of capacitive instruments to upper limit

alarms and conductive materials.

These four measurements usually suffice
to control your solids processing systems.
Leaving them out of a design likely will

cause trouble for years to come.

TOM BLACKWOOD is Chemical Processing’s contribut-

ing editor. Email him at TBlackwood@putman.net.
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Bulk Bags Can
Change Your Life

The containers afford advantages if applied appropriatély' '

By Tom Blackwood

he use of bulk bags to trans-

port materials represents one of

the biggest changes in the solids
processing field. Particulate solids manu-
facturers traditionally shipped products to
distributers via truck or rail with the solids
in drums or pallets of bags. Truck and rail
deliveries work well for large quantities
but aren’t suitable for many chemicals that
may be hazardous because of the risk that
potential releases pose. Also, such modes
of transport required large storage facilities
that increased inventory costs for expensive
chemicals. Bags and drums kept this cost
down but added the expense of used bag/
drum disposal and containment systems for

feeding the chemical to the process.

Then, bulk bags appeared. | recall an

early Powder Show where, perhaps, two

www.ChemicalProcessing.com -
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companies offered bulk bags. These first
bags were very difficult to use and often
created an environmental nightmare for
some chemicals. With the advent of better
designs and more-convenient unloading
systems, bulk bags took over a major
part of the pallet bags industry. They
became a more economical way to store
intermediates and inventory, especially if
the upstream process is slow compared
to the downstream process. However,
many challenges — especially for phar-
maceutical and hazardous chemicals

— arose along the way to making bulk

bags mainstream.

Bulk bags now have gained broad
acceptance — but, before converting
to them, you should ask yourself four

key questions:
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Not paying attention to potential clumping

can prove an expensive mistake.

1. How will you unload the material? You
must evaluate whether your current
material-handling system is compatible.
Consider what befell one of my custom-
ers that decided to go with bulk bags.
At its site, the first step in unloading
was to have the material flow over a
screener. However, the bag discharge
lacked a control valve, so the operator
was pinching the flow. The overloaded
screen failed to remove all the fine par-
ticles, creating downstream problems.
Switching to a valved bag solved the
problem. Fortunately, many specialized
bag designs will conform to your cur-

rent system.

2. What will you do with the used bags?
If possible, return these to the sup-
plier presuming you can resolve any
potential contamination issues. Oth-
erwise you’ll need to build in the cost
of sending the bags to the appropri-
ate facility (landfill, incineration) or
negotiate a material-cost adjustment
from the supplier to cover the disposal
cost. Selection of the type of bag, con-
struction style and material may allow

recovery of the solids by dissolving or

washing the bag as part of the man-
ufacturer’s chemical process. Many
bags can find use for trash and other

waste materials.

. How sensitive is the material to attrition,

agglomeration, vibration and mechani-
cal deformation? I've seen cases where
solids that didn’t cake or deform when
placed in 50-lb bags stacked 4-ft high
became a rigid block after transport in a
4-ft-high bulk bag. You must take care
when loading the bag to avoid exces-
sive stress on the solids by minimizing
the drop distance. Also, don’t package
warm solids from a drying operation
into bulk bags because solvent may
saturate the gas in the bulk solid voids.
This solvent may condense in the bag,
leading to recrystallization, agglom-
eration or even a phase change of the

material.

Bulk bags now transport sludges and
slurries. Many intermediate chemicals
such as pastes get put into bulk bags.
However, not paying attention to poten-
tial clumping can prove an expensive

mistake. In one case, a plant shipped an
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intermediate product in bulk bags to
another site and clumping took an unex-
pected toll there. Management finally
recognized the severity of the clumping
issue when the receiving department
requested its third forklift in a year;

the previous ones had broken backing
into the bulk bags so they could be
unloaded. Talk about serious clumping
problems! For a more extensive article
on clumping issues see “Clamp Down on
Clumping,” http://bit.ly/20D2seS.

. How does the sensitivity of the solids
affect bag loading? Control of the envi-
ronment is important to avoid getting

moisture in the bags for the reasons

www.ChemicalProcessing.com

stated above. Reused bags may need
a containment system to minimize
workplace contamination. Getting the
correct amount of solids in the bag
requires a more-sophisticated weight-
ing system than that used for normal
bags. Load cells work well but the
feeder may need two feeding systems
to get the right amount of solids in

each bag.

At any rate, bulk bags are an important
tool for solids processing and are here to

stay.

TOM BLACKWOOD is Chemical Processing’s contribut-

ing editor. Email him at TBlackwood@putman.net.

Powder and Solids eHANDBOOK: Succeed with Solids 13



For tray dryer advantages
go continuvous with

WYSSMONT"'s TURBO-DRYER’

Get these tray dryer advantages:

 Gentle handling with
negligible breakage

 Easy virtually unattended
operation

» Low maintenance

* High on-stream time

* Low power requirements

* Very low or no dusting

With these additional benefits:
« Low manpower requirements
 Uniform uncaked product
 Free-flowing discrete

unbroken crystals
» Lower product moisture
« Clean operation
» No personnel exposure to
hazardous product
* No product contamination
* Less floor space

‘-—-——————————————\
-.————-—_———-——————/

Crystals
Granules
Pellets
Beads

IT PAYS TO BUY THE BEST

TURBO-DRYER’

Wyssmont Company, Inc.
1470 Bergen Boulevard

Fort Lee, NJ 07024
201-947-4600

FAX 201-947-0324

EMAIL sales@wyssmont.com
WEB www.wyssmont.com



http://www.wyssmont.com

www.ChemicalProcessing.com -
L]
. @

Smart Feeders |
Enhance Detergent*
Making Process

New facility benefits from process controls and
equipment that optimize production

By Michael Plant, Coperion K-Tron UK

A powder or tablet’s exact formulation

is critical for an optimal end product

and dependent on the feeding device’s
performance for each ingredient in the
production line. So, when an international
maker of laundry, household-cleaning

and personal-care products began plan-
ning a new detergent plant, it contacted
Coperion K-Tron to work on a solution.
Denmark-based Coperion has locations
worldwide and is a manufacturer of com-
pounding and extrusion, feeding and
weighing, and bulk material handling units.
Part of the detergent maker’s plan also
included streamlining an existing packaging
operation to handle more production and

resolve material flow issues.

The expansion project began by forming

an in-house team to plan, design, engineer

and monitor the plant’s construction. The
team included three engineers, a com-
puter-aided design (CAD) operator, an
accountant, a secretary and a construction
site supervisor. An engineering manager
led the team and controlled the basic
design, with input from all operations and

engineering staff from the original site.

BASE POWDER AND ADDITIVES
As with the original plant, the new facility’s
detergent-making process begins at the
silos, which deliver powdered raw ingre-
dients onto weigh belt feeders (Figure 1).
The weigh belts meter the powders into a
fluidized-bed processor. Atomizing nozzles
within the process spray liquids onto the
fluidized layer, agglomerating the contents
into a mixed powder. The agglomerates

then pass through a sieving and metering
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Figure 1. This scheme portrays the typical production process to make laundry detergent powder.

stage. Oversized particles and particles sus-
pended in the air stream are recycled back

into the process.

Next, other dry feeders add additional
minor powder ingredients. The combined
ingredients, along with a perfume, then
enter a final mixer. After mixing, the deter-
gent passes through the final sieving and
metering stages. In the final step, bucket
conveyors transfer the finished product

to the packing operation, where it flows

either directly to packing machines or
into flexible intermediate bulk containers

(FIBCs) for temporary storage.

The process is continuous and allows for
minor formulation changes without stop-
ping. For major formulation changes,
workers stop production, clean all prod-
uct from the equipment and restart it for
the next formulation. Final formulations
may contain as many as 40 separate

ingredients. Therefore, selecting the right
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powder-metering devices

and integrating the controls

were crucial steps.

A large number of ingre-
dients must continuously,
simultaneously and accu-
rately be fed into a mixer
(Figure 2) or onto a con-
veyor belt, which in turn

supplies the continuous

mixer.

The powder feeders must
handle a range of ingre-
dients: sodium carbonate,
sodium bicarbonate,
sodium perborate tetra-
hydrate, sodium sulphate,
sodium trypolyphosphate,
sodium silicates, sodium
percarbonate, anionics,
encapsulated enzymes,
colored beads, antifoam-
ing powders and polymers
that release soils from the
fabric and prevent new
stains. The liquid feeders
meter sodium silicates,
anionics, nonionics and

perfumes.

SELECTING THE
RIGHT FEEDERS
The new plant’s equip-

ment selection was by

FEEDERS

www.ChemicalProcessing.com

Figure 2. Multiple K4G feeders grouped around a process inlet
allow for continuous gravimetric loss-in-weight blending.

competitive tender against
the company’s specifica-
tions, followed by on-site
evaluations. The original
plant used 17 screw feed-
ers and weigh belts from
Coperion K-Tron. Important
parts of the technical specifi-
cation were feeder accuracy
for each raw ingredient, con-
trol system simplicity and

operational efficiency.

The engineering manager
noted the lack of comple-
mentary industry nearby,
which required self-suffi-
ciency with all equipment.
Training was important
as was fully integrating
the feeder controls into
the main process control
system (PCS). The equip-
ment also had to be easy

to clean and maintain and
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WEIGH MODULES
Figure 3. This close-up of a weigh belt with its belt removed shows the two weigh modules, which
allow continuous online taring.

WEIGH BELT FEEDER

www.ChemicalProcessing.com

Figure 4. Smart weigh belt feeder with conveyor can be removed from the housing on the telescop-
ic support for easy cleaning or a belt change.

should prevent accidental

changes to feeder settings.

The detergent maker
required a compact gravi-

metric feeder to handle large

volumes of bulk material with
different flow characteristics.
The Smart Weigh Belt (SWB)
feeder offers continuous
online taring by using two

weigh modules (Figure 3).

Automatic and continuous
online taring of the weigh
belt reduces maintenance,
line shutdowns and labo-
rious manual calibration

while improving long-term
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PLC Central
Control System

PID Liquids: SWB-300,SWB-600, K2-ML-S100
-Perfume K2-MV-S60 -Sodium silicate
-Non lonics -STP -etc.
-etc. -Perborate

-Sulphate

-Silicate

-Pearls

-Soil releasers
-Base powder
-Finished powder
-Zeolite

-etc.

CONTROL SYSTEM SOFTWARE

K4G-V K2-ML-D5-S60 K4G-L-4
-Various additives -Various additives -Enzymes
-etc. -etc. -Additives

-etc.

Figure 5. The Coperion K-Tron SmartConnex system is configured for a laundry detergent process.

accuracy and stability. The conveyor belt

is removable from the stainless-steel hous-
ing via a telescopic support structure
(Figure 4). This facilitates the feeder’s thor-

ough cleaning.

EASY INTEGRATION OF CONTROLS
After the evaluations, the team selected
Coperion K-Tron to supply the feeding and
metering equipment, as well as the controls.
“The aesthetics of the overall feeders were
impressive, particularly the weigh belts,

with controls completely contained within

the stainless steel casing,” the engineering

manager said. The SmartConnex control
system (Figure 5) enabled workers to con-
nect a local keyboard and display at the
feeder when necessary, while the plant’s
PCS still retained central control. The ability
to integrate all operator-required functions
into the plant’s PCS was another attractive

feature.

“The integration of the process controls
was our greatest concern,” the engineering
manager says. “Our history of installing the
equipment meant we had a good deal of

knowledge about refill systems, isolation
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The load cell system on the metering
equipment also played a role in damping the
effects of electronic noise within the plant.

from plant vibration, access for mainte-

nance and calibration requirements.”

The load cell system on the metering
equipment, called SFT I, also played a role
in damping the effects of electronic noise
within the plant. “The load cell system
contains an ‘intelligent filter’ to greatly
reduce the issues associated with plant

vibration,” adds the engineering manager.

The new plant’s metering system includes
three weigh belt feeders used as bulk flow
meters, six loss-in-weight screw feeders
(Figure 6), 13 weigh belt feeders, two vol-
umetric screw feeders and 12 gravimetric
liquid feeders. All are controlled via the
supplier's KCM feeder controls, which com-
municate with the PCS. All the KCMs are
linked electronically via the SmartConnex
control system, which enabled the company

to minimize field cable installation. ®

SCREW FEEDER

Figure 6. Single screw feeders are ideal for
free-flowing bulk materials. MICHAEL PLANT is director of sales at Coperion

K-Tron UK. Email him at mplant@coperionktron.com.
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JOIN US ON
SOCIAL MEDIA!

Check out our vast library of past eHandbooks that offer a
wealth of information on a single topic, aimed at providing
best practices, key trends, developments and successful
applications to help make your facilities as efficient, safe,
environmentally friendly and economically competitive

as possible.

Tap into expert knowledge. Chemical Processing editors
and industry experts delve into hot topics challenging
the chemical processing industry today while providing
insights and practical guidance. Each of these free webi-

nars feature a live Q&A session and lasts 60 minutes.

Check out our library of white papers covering myriad

topics and offering valuable insight into products and solu-
tions important to chemical processing professionals. From
automation to fluid handling, separations technologies and

utilities, this white paper library has it all.

Chemical Processing’s Minute Clinic podcast series is
designed to tackle one critical issue at a time — giving you

hard-hitting information in just minutes.

Have a question on a technical issue that needs to be
addressed? Visit our Ask the Experts forum. Covering
topics from combustion to steam systems, our roster of
leading subject matter experts, as well as other forum

members, can help you tackle plant issues.

Visit the lighter side, featuring draw-
ings by award-winning cartoonist
Jerry King. Click on an image and you
will arrive at a page with the winning
caption and all submissions for that

particular cartoon.



http://www.chemicalprocessing.com/cartoon-caption/
http://www.chemicalprocessing.com/ehandbooks/
https://info.chemicalprocessing.com/chemical-processing-webinars-2019
http://www.chemicalprocessing.com/whitepapers/
http://www.chemicalprocessing.com/minuteclinic/
http://www.chemicalprocessing.com/experts/
http://goo.gl/Oo18qz
http://goo.gl/KgUHcA
https://goo.gl/7TaFNa
https://goo.gl/sEjNcP
https://goo.gl/GIrbcS
http://www.chemicalprocessing.com/cartoon-caption/

	Button 3: 


