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Fluids that

It takes the right fluids to achieve high levels of performance,
productivity and economy. For operating supplies that meet critical
functional and protection needs in demanding applications, choose
fluids from Dow. We supply advanced, proven, and reliable
solutions for heat transfer, lubrication, fluid power, freeze and
corrosion protection, and deicing.

° DOWTHERM™ Synthetic Organic and SYLTHERM' Silicone
Thermal Fluids increase processing efficiency and economics in
high temperature processing environments. www.dowtherm.com

e UCAR™ Aircraft Deicing Fluids help maintain winter aviation
safety while contributing to on-time flight departure performance.
www.ucaradf.com

° DOWTHERM™ and DOWFROST" Glycol-based Heat
Transfer Fluids help prevent system corrosion and freeze damage
in water-based HVAC, food and beverage, and other systems.
www.dowfrost.com

e UCON™ Fluids and Lubricants reduce wear and extend the life
of industrial, mobile, marine and other equipment while offering
important fire-resistance and economic benefits. www.ucon.com

We stand behind our fluids with a global support team that can
provide the application, technical, regulatory, sales and customer
service assistance you require. For fluids that perform, choose
fluids from Dow.

To Learn More...
U.S, Canada, and Mexico: 1-800-447-4369
Latin America: (+55) 11-5188-9222
Europe: +800-3-694-6367* or (+32) 3-450-2240
Asia-Pacific: +800-7776-7776 or (+60) 3-7958-3392

3@

©MTrademark of The Dow Chemical Company (“Dow”) or an affiliated company of Dow
TSYLTHERM Fluids are manufactured by Dow Corning Corporation and distributed by
The Dow Chemical Company

*Toll-free service not available in all countries.

Circle 1 on p. 78 or go to adlinks.che.com/29249-01
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Give your next pneumatic conveyor
the PNEUMATI-CON PLUS" advantage:

The pneumatic conveying
expertise you need for top
efficiency, plus the broad
process experience you need
for seamless integration
with your upstream and
downstream equipment.

It takes more than a great pneumatic
conveyor to deliver your bulk material
with top efficiency. It also takes
process engineering experts who know,
in advance, how your process equip-
ment, storage vessels, and material
will affect your conveying results.

Which is why you should rely on Flexicon.

Under one roof you will find a
comprehensive line of robust pneu-
matic conveyor components from filter
receivers and rotary airlock valves to
cyclone separators and blowers, and
the in-depth pneumatic experience it
takes to size and configure them to
yield maximum efficiency, longevity
and cost effectiveness.

As importantly, you will find experienced
process engineers who draw on
Flexicon’s 10,000+ installations inte-
grating conveyors, screeners, grinders,
crushers, blenders, weigh hoppers,
bulk bag unloaders/fillers, bag/drum
dump stations, and/or storage vessels—
experts who understand how your
upstream and downstream equipment
can impact, and be impacted by, the
operation of your pneumatic conveyor.

Going the extra mile to outperform
competitive pneumatic conveyors is
what PNEUMATI-CON PLUS™ is
all about.

It's what enables Flexicon to guarantee
top results, and you to make pivotal

improvements to your process with FLEXICON CORPORATION UNITED KINGDOM +44 (0)1227 374710
absolute confidence. 2400 Emrick Blvd. AUSTRALIA +61 (0)2 9482 4033
Bethlehem, PA 18020-8006 USA SOUTH AFRICA +27 (0)41 453 1871

Tel: 1 888 FLEXICON (1 888 353 9426)

Tel: 1610814 2400 www.flexicon.com
When you convey with Flexicon, Fax: 1 610 814 0600 : :
E-mail: sales@flexicon.com

you convey with confidence™
POWDER SHOW
BOOTH #1005

'Ie:ilcom

©2004 Flexicon Corporation. Flexicon Corporation has registrations and pending applications for the trademark FLEXICON throughout the world.
Circle 4 on p. 78 or go to adlinks.che.com/29249-04
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Blast Resistant Modules Designed to fit Your Needs!
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New! % ;
Multi;

Sections

BRMS"

A Box 4 Uintroduces

the “Multi-Section” BRM -

Effectively doubling the width of the A Box 4 U's Multi-Section BRMs'

12' BRM to 24' and more! All of the open design floor plans enable A Box 4U
usual A Box 4 U features are standard, to custom design and engineer any
including A Box 4 U’'s world renowned number of specialized, safe work

Blast Resistance - More safe space! environments,

New! QUAD POD Two Story[BRMS_

The answer to limited safe space in the workplace!

The QUAD POD features a standard A Box 4 U BRM

and then stacks the second BRM on top. Available in

A Box 4 U’s standard leasing sizes: 8'x20', 8'x40' & 12' x40,

The new QUAD POD is engineered to meet or exceed

API 753 and are designed for ease of installation and =
teardown without welding on the job site. = e

' - " = i =n_§y
8' Wide BRMs 12" Wide BRMs ‘Tool Crib” BRMs
Transportahility Fimished to At Your Needs 5' Shelving Sections for Custom Layouts.
All A Box 4 Ul BRMs featura complete * Derhesd Bghting and wall mounted electrical outlets - Al sbove counter shebving is equippad with locking [siches
and easy mobility - Vie tnuck freight. Where you need them! anil blast dooes. Your workforce will appreciate the eage and
vail, local defiver or overseas via = Telephane/Inemet connections prewaresd comvaniance af having taoks, parts, and substances in their
containar shipmant. »Reliable HYAC provides working combort bizst mone workplace.
You gat it, when you want it, = Sevaral leveds of imarior wall finishes to choose from
wehere you need.

Call today and learn about
Industry Leading Module Options,
Lease Units & World Wide Solutions

The “Red Box” Company...
Get More Info! | B|2st Resistant Modules | ontine WWW.ABoX4AU.net - tonrree 877.522.6948

Circle 5 on p. 78 or go to adlinks.che.com/29249-05
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38 Cover Story Mechanical Design
Aspects for High-Performance
Agitated Reactors An under-
standing of the mechanical design
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and also revamping agitated reac-
tor systems

11 Chementator A new gasification
process; Pilot plant to demonstrate
advanced desalination technology;
A microwave reactor produces me-
tallic nanoparticles; Catalytic process
cuts the cost of biodiesel fuel; Safer
manufacture and transport of nano-
particles; and more

21 Newsfront Polysilicon Production
Polycrystalline silicon producers are in the
midst of a capacity increase to meet the
needs of the solar photovoltaics industry.
Companies are looking to improve meth-
ods and reduce costs

28 Newsfront The Road to Recovery En-
gineering, procurement and construction
(EPC) firms are experiencing an increase
in activity due to interest in biomass and
renewable energy projects, as well as re-
vamp projects in sectors that are thriving
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Guide for Replacement Seals This one-
page reference guide outlines the major
steps in measuring machinery for replace-
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perature when the sleeves have a higher
coefficient of thermal expansion than the
installed tubes
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ing is essential to ensure plant safety and
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59 Solids Processing Particle Size Mea-
surement A survey of modern measure-
ment technologies demonstrates how
selection criteria vary by application
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66 Environmental Manager Non-Chem-
ical Water Treatment Mechanical
processes can offer an environmentally
friendly and safer option to chemical
water treatment
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32D-1 Powder and Bulk Solids (PTXi)

2010 Show Preview (Domestic Edi-
tion)The Powder and Bulk Solids (PTXi)
show will take place May 4-6, 2010 in
Rosemont, Ill. Among the products and
services on display are the following: Mini-
mize downtime with this conveyor-belt
cleaner; This box dumper creates a dust-
type seal; Combine grinding and air classi-
fication with this mill; Magnetic separator
for metal contaminants in low-density
systems; and more

321-1 Powtech 2010 Show Preview

(International Edition) Powtech 2010
will be held April 27-29, in Nirnberg,
Germany. Products and services on display
include: Bulk metering-and-discharging sys-
tems for food products; A combined cone
and bell dryer for laboratory applications;
Water and organic solvents can be used in
this spray dryer; This particle analyzer deliv-
ers data in realtime; and more

70 Focus Flow measurement Vortex

flowmeters fight corrosion with a stainless
steel shield; New product line is certified
for greenhouse gases measurement; Mon-
itor non-condensing and saturated steam
within 1%; Convert local flow signals for
long-distance transmission; and more
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Help cultivate
budding ChEs
The first National
Lab Day is May 5th.
The initiative is an
effort by a large
group of science and
technology organiza-
tions to stimulate
interest among school
children in science,
engineering and
mathematics pursuits
through hands-on
learning. See how you
can become involved
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Sizing Spiral-Plate Heat
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on Agglomeration
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Your Fingertips on
Combustion Calcula-
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In times like these, you need more than the right product in the right place. That’s
why, at Swagelok, we take training to heart. Working side by side with you to improve
your bottom line, we’ll guide you in everything from correct component installation to

(11 7
Because Show me efficient steam systems and orbital welding. We even offer a variety of self-paced online
Works so much courses through Swagelok University, covering product and technology information

and applications. It all stems from our dedication to Continuous Improvement — both for

better than “te" me_’ ! ourselves and our customers. And it’s just one more way we continue to offer more than

you might expect. See for yourself at swagelok.com/training.

Swos

Value beyond the expected™

Circle 6 on p. 78 or go to adlinks.che.com/29249-06
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Help cultivate budding ChEs

ext month, on May 5th, the American Chemical Society (ACS; Wash-

ington, D.C.; www.acs.org) and more than 200 other private- and pub-

lic-sector organizations representing more than 6.5 million science,
technology, engineering and math (STEM) professionals will celebrate the
first National Lab Day. At the most basic level, National Lab Day aims to in-
spire a wave of future innovators and foster U.S. competitiveness by improv-
ing the quality of STEM education in America. In a broader sense, though,
the initiative is an acknowledgement of the greater prominence that STEM
education and careers hold in some parts of the world and reminds all of us
— regardless of nationality — of the value in engaging our children in the
fascinating relevance of the chemical engineering profession.

As T am sure many of you can attest, children have a natural curiosity
about science and how things work. Starting at a very young age, this ap-
petite can either thrive or die, depending on how much (and how effectively)
it is fed. What the traditional system has failed to realize is that the exciting
flavor of this knowledge does not often come through in lectures or textbooks.
According to this year’s Lemelson-MIT Invention Index (Cambridge, Mass.;
www.mit.edu/invent/), an annual survey that gauges American’s perceptions

about invention and innovation, two-thirds of teens chose hands-on projects
as the types of classroom-based educational methods they enjoy most.

Therefore, National Lab Day is centered around hands-on learn-
ing throughout the year, culminating each May with special events. “We
wouldn’t teach football from a textbook,” said John P. Holdren, President
Obama’s science advisor, at the National Lab Day announcement ceremony
last November. “It is even more important that America’s youth have the
opportunity to learn math and science by doing.” In this vein, volunteers are
critical to the success of any efforts to support STEM education and careers.
Therefore, ACS has solicited the help of chemists and chemical engineers
to engage in activities that will strengthen laboratory experiences in their
local communities or in outreach to other high-need schools. ACS suggests,
for example, that volunteers might do one or more of the following:
¢ Install software or identify useful Web resources from the ACS Educa-

tion Division and other sources
¢ Find, donate, or repair equipment
¢ Implement hands-on projects
e Start a fund-raising effort to buy needed supplies
¢ Help with science fairs
¢ Mentor a student
¢ Chaperone field trips
¢ Provide internship opportunities
® Donate materials
® Help with lesson plans
® Be an advisor for an after-school program like ACS ChemClubs
Your commitment could be as little as a few hours, though as ACS says for
many volunteers, National Lab Day will be just the first step — if not the
next step — in an ongoing involvement with local schools and teachers. The
National Lab Day Website (www.nationallabday.org)
provides a place to register as a volunteer and describe
your ideas for participation.

As Chemical Engineering has pointed out in count-
less ways over the past 108 years, the solutions to the
world’s biggest problems continue to be solved at the
hands of chemical engineers. An extension of that ac-
complishment is to make sure that there are enough
inspired hands to accept the baton tomorrow. |

Rebekkah Marshall

CHEMICAL ENGINEERING WWW.CHE.COM APRIL2010 5
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Our business is

Future

Shaping the future means having the courage to branch
out in new directions. This is precisely the principle that
guides all our thinking and actions at ALTANA.

Specialtychemicalsareourbusiness. Abusinesswepursue
with passion and dedication in more than 100 countries.
Four specialized divisions work together to ensure that
ALTANA's unrivalled competence and service excellence
continue to improve and expand. With a clear vision of
what our customers expect of us, it is our ambition at all
times to develop solutions that turn opportunities into
future reality.

O BYK

Additives & Instruments

© ECKART

Effect Pigments

© ELANTAS

Electrical Insulation

O ACTEGA QO ALTANA

Coatings & Sealants
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Entrainment in kettle reboilers

I read with great interest your article, Kettle Troubleshoot-
ing (February, pp. 26-33). The authors are to be congratu-
lated on a very in-depth and timely presentation on the
effects of boiling two-phase flow in kettle type reboilers.
For over 45 years, I have been engaged in the refrigeration
industry where refrigeration engineers are often challenged
in designing evaporators to avoid liquid carryover. I was
interested to learn that one criterion used in the design of
kettle reboilers in the chemical process industries is to keep
the top row of tubes in the bundle at least 12 in. or 1.3-1.6
times the bundle diameter (whichever is greater) above the
liquid level. In refrigeration, we allow higher liquid levels
without incurring liquid slopover, but this is likely because
we do not have the high heat fluxes that were encountered
in the article’s example. On the other hand, I believe the
typical range of overall heat transfer coefficients we cal-
culate for design do not vary extensively from fluids with
similar transport properties. I would appreciate more infor-
mation about this and how it applies to the example.
Jon Edmonds
Edmonds Engineering Co.,York, Pa.

Author replies: Distance from top of foam
Many thanks for to top of shell, in.
your kind com- 10 8 6 4 2
ments on our work
and for your valu-
able experience. The
figure here, based
on the Heat Trans-
fer Research Inc.
(HTRI) calculation,
may shed light on
your correct com-
ment regarding the

2.0
1.0 -
0.5 /
0.2 /

0.1 /

Entrainment, Ib entrained/Ib vapor

0.01 | } } : ;

rule of thumb for 2 2 6 8
the needed spacing Foam height above baffle, in.
above the liquid

level. Entrainment is shown as a function of foam height
above the kettle overflow baffle. As the foam approaches the
outlet nozzle, entrainment exponentially rises. For the mea-
sured ratio of 0.46 1b entrained/lb vaporized in the 195 gal/
min feed test, the foam was within 3 in. of the vapor outlet.
Entrainment falls very rapidly as the foam height declines.
Difficulties in applying the calculation are estimating
the foam height and accounting for the observed zoning in
the kettle. For this reason, the rule of thumb, conservative
as you correctly stated (we concur), keeps us on the safe
side, at least in my experience with non-foaming systems.
Henry Kister
Fluor Corp.,Aliso Viejo, Callif..

Postscripts, corrections

November 2009, “De-emphasize Capital Costs For Pipe
Size Selection,” pp. 41-43: In equations (1), (2A) and (2B),
the addition signs in the equations should be division
symbols. A corrected version of the article is available at
www.che.com. H
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NORTH AMERICA
Biopocess Training Academy. IBC Life Sciences
(Boston, Mass.). Phone: 800-390-4078;
Web: ibclifesciences.com.

Boston, Mass.

May 3-4

BIO 2010, co-located with the 2010 Biosecurity
Conference. Biotechnology Industry Organization
(Washington, D.C.). Phone: 202-962-6655; Web: bio.org
Chicago, Il1. May 3-6

24th Coating and Drying Technology Seminar.
Edgar B. Gutoff, Consulting Engineer. Phone:
617-734-7081; Email: ebgutof@coe.neu.edu
Waltham, Mass.

May 3-6

12th International Symposium on Particles on
Surfaces: Detection, Adhesion and Removal; and
Process Cleaning Expo. MST Conferences (Hopewell
Junction, N.Y.). Phone: 845-897-1654; Web: mstconf.com
Lousisville, Ky. May 4-6

2010 PMA/CUMA Annual Meeting and
Processing Techniques Seminar. Polyurethane
Manufacturers Assn. (PMA; Milwaukee, Wisc.) and
Candian Urethane Manufacturers Assn. (CUMA). Phone:

414-431-3094; Web: pmahome.org/annualmeeting.aspx
Las Vegas, Nev. May 8-11

ASME 18th Annual North American Waste-to-
Energy Conference. American Soc. of Mechanical Engi-
neers (ASME; New York, N.Y.). Phone: 973-882-1170; Web:
asmeconferences.org/nawtecl8/
Orlando, Fla.

May 11-13

2010 Forum on Water Heating, Distribution, and
Use Efficiency. American Council for an Energy-
Efficient Economy (ACEEE; Washington, D.C.). Phone:
202-507-4035; Web: aceee.org/conf/10whforum/
Ontario, Calif:

May 12-14

International Conference on Thermal Treatment
Technologies and Hazardous Waste Combustors.
Air & Waste Management Assn. (Pittsburgh, Pa.). Phone:
412-904-6004; Web: awma.org/it32010/
San Francisco, Calif:

May 17-20

AATCC International Conference. American Assn. of
Textile Chemists and Colorists (Research Triangle Park,
N.C.). Phone: 919-549-3533; Web: aatcc.org
Atlanta, Ga. May 18-20
Techtextil North America Symposium 2010. Messe
Frankfurt Group (Frankfurt). Phone: 770-984-8016, Ext.
424; Web: techtextilna.com
Atlanta, Ga,. May 18-20
RadTech UV & EB Curing Technology Expo and
Conference 2010. RadTech Inernational (Bethesda,

Liquids to Valye

Designed for high temperature and high pressure: the

new series of separators from GEA Westfalia Separator

Rule the Liquids

Extreme forces must be safely under control. Our
separators do a perfect job under the rough conditions
of the chemical and petrochemical industry. Even under
extreme temperatures and high pressures they provide
maximum safety, that's the quality provided by the
new series of separators from GEA Westfalia Separator.
This innovation makes it easier than ever to meet all
European and American safety standards for catalyst
recovery/removal and many other applications. People
and product are reliably protected. This way you safely
convert Liquids to Value.

Operating temperature up to 250 °C
Pressure-resistant up to 10 bar

Wide range of different corrosion-resistant materials
Pressure controlled design

Special direct drive

High-performance washing system

The separator nozzles are easy to mount and very simple
to exchange. An unrivaled advantage. For even more
availability.

Your direct route to 24/7 service:
www.westfalia-separator.com/service

f GEA Mechanical Equipment

;" GEA Westfalia Separator GmbH

Werner-Habig-StraBe 1 - 59302 Oelde (Germany)
Phone +49 2522 77-0 - Fax +49 2522 77-2828

ws.process@geagroup.com - www.westfalia-separator.com
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Microsoft Dt’nam“c.f@ $RP helps us work more efficiently and
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IA ‘N tn ‘araw'de better castomer service. ?

i mics ERP
Microsoft Dynamics® ERP fits your company and business processes, not the other way around. }“ MlCrOSOft Dyna

It gives your people easier access to real-time actionable customer information for better e
decision-making and higher ROI.

To learn more about the efficiencies Microsoft Dynamics® ERP can create for your business,

go to microsoftdynamics.com/manufacturing Because it's everybody'sﬁbusiness
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Md.). Phone: 240-643-0517; Web: radtech2010.com
Baltimore, Md. May 24-26

Coating Process Fundamentals Short Course.
University of Minnesota (Minneapolis). Phone:
612-624-3492; Web: cce.umn.edu/coatingprocess
Minneapolis, Minn. June 8-10

103rd Annual AARWMA Annual Conference &
Exhibition. Air & Waste Management Assn. (Pittsburgh,
Pa.). Phone: 412-904-6020; Web: awma.org

Calgary, Alta. June 22-25

7th International Symposium on Contact Angle,
Wettability and Adhesion. MST Conferences (Hopewell
Junction, N.Y.). Phone: 845-897-1654; Web: mstconf.com
Danbury, Conn. June 23-25

A&WMA Second International Greenhouse Gas
Measurement Symposium. Air & Waste Management
Assn. (A&WMA; Pittsburgh, Pa.). Phone: 412-904-6020;

Web: awma.org
Washington, D.C. Sept. 8-10

Chemlnnovations 2010 Conference & Expo. Trade-
Fair Group, Access Intelligence LLC. Phone: 713-343-1879;

Web: cpievent.com
Houston, Tex. Oct. 8-10

EUROPE

45th Euchem Conf. on Stereochemistry.
Stereochemistry Conference Committee, University of
Geneva (Switzerland). Phone: +41 22 379 6062;

Web: stereochemistry-buergenstock.ch

Brunnen, Switzerland May 2-7

18th European Biomass Conference and
Exhibition. ETA Florence Renewable Energies (Florence,
Italy). Phone: +39 055 5002174;

Web: conference-biomass.com

Lyon, France May 3-7

Unconventional Gas 2010 Conference. Gas
Technology Inst. (Des Plaines, I11.). Phone: 847-768-0868;
Email: gastechnology.org/gug2010

Amsterdam, The Netherlands June 15-17

ASIA & ELSEWHERE

7th Middle East Refining & Petrochemical Ex-

hibit and Conference. Arabian Exhibit Manage-

ment (Manama,Bahrain). Phone: +97 317 550 033; Web:
mepetrotech.com

Manama, Bahrain May 23-26

Cinte Techtextil China. Messe Frankfurt Group

(Frankfurt, Germany). Fax: 852-2598 8771,

Web: techtextil.messefrankfurt.com

Shanghai, China. October 19-21 K
Suzanne Shelley

FP0.C.GB
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technology in motion

Conveying Palletising Packaging

BEUMER solutions for
the chemical industry.
Efficient. Safe.

As a leading international manufacturer of
intralogistic solutions for the conveying, palletising
and packaging equipment segments, we know
every aspect of your products and their specific
properties. This expertise flows into the design
and construction of all our plants and systems
for the chemical industry. See for yourself. You
can find more information about the BEUMER
company and its products on the Internet.
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SAFETY WITH NO COMPROMISE

Where there is no metal, there is no corrosion. Just like
in the new generation of diaphragm valves from GF Piping
Systems. Instead of the usual four metal screws, the new
diaphragm valve has only a central plastic housing nut.
And the benefit for you? Homogeneous temperature
behaviour, even surface pressure and the highest level

of tightness up to 16 bar. When safety matters, the new
diaphragm valve is a real life-saver.

The new generation of diaphragm valves from GF Piping
Systems. Innovation is profitable. For types 514, 515, 517,
519 and DIASTAR Six, Ten, Sixteen.

Adding Quality to People’s Lives
Georg Fischer Piping Systems Ltd.

Ebnatstrasse 111 | CH-8201 Schaffhausen
E-mail: info
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Edited by Gerald Ondrey April 2010
Steam
ngn n |
A new gasification process moves Waste gas Ahard biomaterial
I . I- . Combustion —>
a Step clioser t0 commercia |zat|on furnace Researchers at the Fraun-
hofer Institute for Manu-
ext year IHI Corp. (IHI; Tokyo, Japan; facturing Engineering and
www.ihi.co.jp) plans to construct a dem- Applied Materials Research
onstration plant in Indonesia that will gasify — (IFAM; Bremen, Germany;
50 ton/d of lignite (brown coal) into synthesis www.ifam.fraunhofer,de)
gas (syngas; predominantly hydrogen and Svnthetic have developed a granu-
carbon monoxide) using IHI’s twin-tower, T gZ s late form of a biomaterial
bubbling fluidized-bed gasification process. recyeling that may replace titanium
This process has been shown to produce media used as screws and other
1,000 m3 of syngas for each ton of low-grade Low-grade TEFRITEDD [ IECHE] el
) coal plications. Although screws

coal at the firm’s 6-ton/d test plant at Yoko- : e
h J Followi ful d biomass made of polylactic acid

ama, Japan. Following a successful demon- (PLA), for example, have
stration of the technology in the Indonesian already been used in the
facility, the company anticipates commer- past for repairing broken
cialization of units with capacities of 300 to bones, large holes remain
1,000 ton/d of coal, with the syngas used for o in the bone after the PLA
making fuels, methane (synthetic natural ﬁﬁﬁ:‘::tm" has degraded. IFAM’s new

gas) or chemicals such as methanol.

In the IHI process (flowsheet), lignite
(coarse and dry) is pyrolyzed and gasified in
a bubbling fluidized-bed reactor using sand
(for heat transfer) and steam (as an oxygen
source) at 800-900°C. Syngas emerging from
the top is separated from solids by a cyclone,
and the elutriated particles are returned to
the reactor. Tars, unreacted char and cooled
sand from the top of the bed are transported
into an air-blown, pneumatic-riser furnace,
where tars and char are completely burned
into COy, and the sand is reheated by the

heat of combustion.

Coal biomass wastage

needed by other gasifiers.

THT’s technology has the advantage of op-
erating at relatively low temperatures (com-
pared to 1,400-1,500°C used by entrained
gasifiers), and the use of steam instead of
oxygen is said to increase the Hy content of
the syngas. The process also requires less
feed preparation, using coarse coal particles
instead of slurries or pulverized coal that is

material is a composite of
PLA and hydroxylapatite
— a ceramic component of
natural bone. When screws
of this composite degrade,
the hydroxylapatite compo-
nent promotes new bone
growth into the implant. The
new material can be pro-
cessed using conventional
injection-molding methods,
without the need for any
post-processing, such as

(Continues on p. 16)

Pilot plant to demonstrate advanced vapor-compression

desalination nears completion

esearchers at Texas A&M University
(College Station, Tex.; www.tamu.edu)
are poised to complete assembly of a pilot
project that seeks to demonstrate the
commercial viability of advanced vapor-
compression desalination, an updated
version of a decades-old distillation tech-
nology first developed for naval vessels.
The pilot unit is nearing completion
in Laredo, Tex., where it will produce
50,000 gal/d of potable water from the
brackish groundwater of the region.
The technology was developed by
Texas A&M chemical engineering pro-
fessor Mark Holtzapple and research
engineer Jorge Lara, and has been li-
censed to Terrabon Inc. (Houston; www.
terrabon.com), which markets it as

Note: For more information, circle the 3-digit number
on p. 78, or use the website designation.

AdVE (advanced vapor compression
evaporation) desalination.

Like its ancestors, AAVE compresses
steam generated by heating salt water.
The compression step allows the steam
to give up its latent heat of vaporization,
as it condenses to freshwater. The heat
captured from the compressed steam is
used to generate additional steam from
the feedwater.

Process improvements developed by
the Texas A&M team have made AAVE
practical on a larger scale than its fore-
bears. For example, Holtzapple devel-
oped a high-efficiency compressor that
uses a gerotor-type (generated rotor) ar-
rangement to process gases.

A key technology component is a

novel “sheet-shell” heat exchanger that
increases heat transfer coefficients
dramatically. The heat exchangers are
coated with a proprietary material
that promotes dropwise condensation,
rather than condensation in sheets. The
heat exchanger, along with operation at
elevated temperatures and pressure,
allows heat transfer coefficients that
are 20 times higher than conventional
heat exchangers.

Capital costs and energy require-
ments for AAVE are similar to or less
than reverse osmosis (RO) technology,
and AdVE is more robust than RO, says
Holtzapple. “AdVE isn’t prone to ran-
dom shutdowns, and it’s less sensitive to
water chemistry,” he says.
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A highly efficient microwave reactor
continuously produces metallic nanoparticles.. ..

e process, developed by Masateru

Nishioka at the Research Center for
Compact Chemical Process, Institute
of Advanced Science and Technology
(AIST; Sendai; www.aist.go.jp) in col-
laboration with Shinko Kagaku (Ko-
shigaya; _www.shinkou-kagaku.co.jp),
uses a microwave-assisted flow reactor
developed by AIST and IDX Inc. (Tokyo,

all Japan; english.idx-net.co.jp). The re-

searchers found that they can uniformly
heat the catalyst and reactants at the
center of the vertical tubular reactor,
and can control the reaction tempera-
ture by varying the frequency of the mi-
crowaves using a tunable, semiconduc-
tor microwave generator.

Using ethylene glycol as a solvent for
the nanoparticle synthesis, the heating
efficiency (conversion of microwave en-

ergy to thermal energy) of the system is
more than 95%, compared to around 40%
achieved by existing microwave heating
devices. The system has been demon-
strated for producing metallic nanoparti-
cles from a wide range of feed materials.
For example, gold particles with 10-nm
dia. and narrow size distribution have
been produced. The group is now devel-
oping a compact microwave generator for
manufacturing processes. The technology
is expected to be used for the production
of nanoparticles as well as for perform-
ing organic synthesis reactions.

... and a microwave-assisted process makes nanoparticles underwater

Meanwhile, professor Tetsu Yonezawa
at the Materials Science Div. of Hok-
kaido University (Sapporo; labs.eng.
hokudai.ac.jp/labo/limsa/english/),  in
collaboration with Arios, Inc. (Akishima;
www.arios.co.jp) and Suga (Hokuto, all
Japan; www.suga.ne.jp), has developed
a microwave-assisted device that can
continuously generate a plasma under
water. In the laboratory, Yonezawa has
shown that underwater plasma can

be used to synthesize various metal-
lic nanoparticles, without the need for
large devices such as a vacuum degas-
ifier. Potential applications for the tech-
nology include the production of metal-
supported catalyst and for performing
organic reactions.

The plasma is generated by focus-
ing microwaves through a tube onto
an electrode chip submerged in water,
which induces hot spots that cause

sputtering of the metal substrate from
the electrode. Only 1.5 kW of electric
power — about twice that of a common
household microwave oven — is re-
quired to create the plasma needed for
the synthesis. As a result, the research-
ers believe the process is expected to cut
plasma-generation costs to one third to
one fifth of that needed by conventional
high-pressure, pulsed-high-voltage
plasma generators.

CHEMCAD: All-in-one
and one for all.

What separates CHEMCAD from other simulation software is its

ability to fit into the chemical engineering workflow. Chemstations
built the CHEMCAD suite with Microsoft® tools, so it communicates
effortlessly with other programs you regularly use, like Excel:

It also allows for OLE/COM and OPC connections for data exchange
and automation, and can be customized for unit operations and
stream properties. And all of this operates within a single graphical
interface and one intuitive program that helps make your simulation
challenges a little less challenging.

Make the switch to CHEMCAD today.
Try it free* at chemstations.com/switch
or call 1.800.CHEMCAD for details.

*Certain restrictions apply.

Engineering advanced

° ™
& Chemstations
© 2010 Chemstations, Inc. All rights reserved. | CMS-22-103/10
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When the right
reaction matters ...

Trust BASF Process Catalysts
and Technologies
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At crucial moments, the right reaction matters. When you are looking
for the right reaction from your process catalyst, turn to BASF. Our
technical experts will recommend the right catalyst from our innovative
product line that will achieve the desired reaction. The end results
may also include greater yield and better end product properties.
When the catalyst is right, the reaction will be right. Trust BASF.

m Adsorbents mChemical catalysts mPolyolefin catalysts
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Catalytic process cuts the

cost of hiodiesel fuel

Biodiesel fuel is being produced for
under $2/gal from product wastes in
a process commercialized by Ever Cat
Fuels (Anoka, Minn.; www.evercatfu-
els.com). This is comparable to the cost
of diesel fuel obtained from petroleum,
says Arlin Gyberg, a co-inventor of the
process and a chemistry professor at
Augsburg College, Minneapolis. Ever
Cat is a new subsidiary of SarTec Corp.
(Anoka, Minn.; www.sartec.com), which
scaled up the technology.

The plant uses a continuous process to
produce 4-million gal/yr of fuel from two
6-ft by 6-in.-dia reactors. The reaction
takes about 6 s, versus about 6 h for a
conventional batch process, says Gyberg.
The feed is a mixture of waste corn oil
from bioethanol plants and waste cook-
ing oil, although about 40 feedstocks
(animal fats and plant oils) have been
successfully pilot-tested, he says. Pre-
heated feed is introduced into the top of
a catalyst-packed column and converted

to biodiesel fuel under supercritical con-
ditions at about 350°C and 200 psi.
Conversion is practically 100%, says
Gyberg, since the process performs
transesterification of triglycerides and
esterification of free fatty acids. He notes
that conventional processes do transes-
terification, but convert fatty acids to
soap. Glycerol, an unwanted byproduct
of traditional processing, is broken down
in the reactor and the small amount pro-
duced is recycled, along with alcohol.
Ever Cat has been using a zirconia
catalyst of 2-um particles since the
plant started up last fall. The catalyst

Alcohol —»| Biodiesel
Alcohol :
+ glycerol Fatty acid
Reactor > removal
polisher
Oil or < Free fatty acids Glycerol
tallow L5 (trace)

is not degraded by the process (hence
the name “Ever Cat”). If the column
gets plugged, the catalyst can be heated
to drive off the organics, says Gyberg,
but so far this has not been necessary.
He adds that the company will likely
switch to a catalyst of titania particles
developed by Rockwood Holdings Inc.’s
Sachtleben operation (Duisburg, Ger-
many). Titania has worked as well in
tests and its cost is a fraction of that
of zirconia, he says. Ever Cat plans to
scale up production to 30-million gal/yr
within two years by adding parallel re-
actors similar to those now in use.
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A less risky way to manufacture
and transport nanoparticle products

As producers continue to develop new ap-
plications for nanoparticles, the health,
safety and environmental (HSE) hazards
associated with these miniscule particles
remain uncertain and controversial. To
minimize the HSE risks for handling nano-
particles, GEA Niro, (Sgborg, Denmark;
www.niro.com) has developed a contained
process that binds nanoparticles in a dust-
free, micron-sized granular form. “The pro-
cess is also expected to reduce costs, be-
cause it eliminated the large expenditure
needed to set up a facility where operators
can safely work, taking into account dust
and the difficulty in handling due to the
low density, poor flowability and electro-
static nature of nanoparticles,” says Jesper
Saederup Lindelgv, a research scientist at
GEA. “Transportation costs are also lower
for the granular form compared to com-
mon suspension form, which has the added
weight of the liquid when shipping product
to customers.”

The heart of the new process (flowsheet),
developed in cooperation with 21 partners
within the EU-funded Saphir project (www.
saphir-project.eu), is a spray dryer. Slurries
of nanoparticles are injected through an
atomizer into the drying chamber, where
hot air dries the micron-sized droplets into
granules. Unlike conventional spray dryers,
which use an external bag filter to recover
products (thus adding an extra chamber
that has to be evaluated for confinement
during the risk assessment), the new pro-

Atomization gas

IS
KRR

252555

KX
O
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cess recovers product through Niro’s inte-
grated Buck Hicoflex system — a contain-
ment interface for safe transfer of granules.
Thus, everything “nano” is confined inside
the spray drying system, says Saederup
Lindelgv. The researchers have also devised
a way to boost the feed’s solids content to
37 wt.% through an educated selection of
dispersion agents, pH, ionic strength and
solvent type. Previously, the limit for atom-
izing viscous slurries has been 10 wt.% dry
solids, he says.

Commercial production of spray-dried
nano-hydroxyapatite has already occurred,
and Niro believes that industrial units
using the integrated filter configuration
will be in commercial production within

three years.

‘Venus flytrap’ — a new way to treat nuclear waste

The cleanup of nuclear waste could be
simplified by a process being developed
at Northwestern University (Chicago, IlL;
www.northwestern.edu) and Argonne Na-

tional Laboratory (Argonne, Ill.; www.anl.

gov). Nuclear waste consists mainly of non-
Toxic sodium ions, but this is mixed with a
very small amount of highly radioactive ce-
sium isotopes that have proved difficult to
separate from the mix. Northwestern and
Argonne have developed an ion exchange
material that promises to solve this problem
by selectively extracting the cesium, thereby
producing a concentrated waste stream that
can be more easily treated.

The new material is a rigid, porous struc-
ture of gallium and antimony sulfides. In

16 CHEMICAL ENGINEERING WWW.CHE.COM

laboratory tests, crystals of the material are
stirred in an aqueous solution of surrogate
cesium and sodium, potassium and calcium
ions. Cesium is trapped in the crystals, but
not the other ions, says Mercouri Kanatzidis,
a senior scientist with Argonne and a profes-
sor of chemistry at Northwestern University.

Kanatzidis compares the capture mecha-
nism to that of a Venus flytrap. The cesium
reacts with sulfur atoms in the framework,
causing the pores to narrow and trap the
cesium. The other ions, in contrast to ce-
sium, bond strongly to the water and are
thus prevented from being trapped by the
structure. Next, Kanatzidis plans to test
the process in a packed column, using ac-

tual nuclear waste.

APRIL 2010
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(Continued from p. 11)

milling. Prototype compo-
nents have a compressive
strength of 130 N/mm,
which is comprable to real
bone (130—180 N/mm).

Microreactor GTL demo

A 5—10 bbl/d demonstration
gas-to-liquids (GTL) facility is
to be up and running by early
next year at the Petrobas
Brasileiro S.A. (Rio de Ja-
neiro) facility in Fortaleza,
Brazil. The facility, which will
incorporate a microchannel
steam-methane reformer
(SMR) and a microchannel
Fischer-Tropsch (F-T) reac-
tor based on technology of
Velocys, Inc. (Columbus,
Ohio; www.velocys.com), will
be constructed by Toyo Engi-
neering Corp. (Chiba, Japan;
www.toyo-eng.co.jp), with

tion of the SMR and F-T reac-

www.kobelco.co.jp). Follow-

support from Modec (Tokyo;
www.modec.com). Fabrica-

tor will be carried out by Kobe
Steel, Ltd. (Kobe, Japan;

ing a successful demonstra-
tion, this technology is ex-
pected to be used by Modec,
Toyo and Velocys to process
gas, which is normally flared,
into fuels on the floating pro-
duction, storage and offload-
ing vessels used in off-shore
oil-and-gas fields.
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What makes this the world’s
No.1 High Speed Disperser?

Heavy duty drives and
bearings — standard

Explosion-proof inverter
duty motor — standard
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XP safety switches on height
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parts — standard

Air/oil hydraulic lift with
an ASME tank and
dual controls — standard

Stainless lock for various size
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largest manufacturer
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and dispersers
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Superior quality.
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A quick way to tell when to pick cotton

n instrument called the Cottonscope,

which automatically measures cotton ma-
turity in 25 s, has been developed by CSIRO
Cotton Research Unit (Melbourne, Austra-
lia; www.csiro.au).

The unit’s leader, Stuart Gordon, says the
instrument has been used to measure when
a crop was mature enough to harvest. “The
instrument will also be valuable in the spin-
ning mill where it will enable more accurate
prediction of nep (clusters of fibers) creation,
dye uptake and overall quality control when
cotton bales are laid down for processing at
the mill,” he says.

Cottonscope is a fully automated micro-
scope that captures color images of cotton

snippets on a glass slide. The color of each
snippet is used to calculate the maturity
ratio. The instrument combines the technol-
ogies of SiroMat and OFDA (optical-based
fiber diameter analyzer).

SiroMat, also developed by CSIRO, is an
automated version of the polarized light
microscopy Standard Test Method (ASTM
D1442.00). It uses a high-resolution color
digital camera and intensive computing
power to analyze images of mature and im-
mature fibers. OFDA, from BSC Electronics
Pty Ltd., (Western Australia), is an image
processing instrument for rapid and accu-
rate measurement of animal fibers such as
cashmere and wool.

Commercial production of carhon nanotubes

This month, Showa Denko K. K. (Tokyo,
Japan; www.sdk.co.jp) will begin mar-
keting its carbon-nanotube (CNT) prod-
uct, tradenamed VGCF-X. The company
produces the CNTs in its new, 400-ton/yr

production plant at its Oita facility, and
plans to ramp up production to 1,000 ton/yr
over the next five years. The company says
world demand for CNTs will reach 2,000
ton/yr in 2011.

Making PE conduct heat

Scientists at MIT (Cam-
bridge, Mass.; www.mit.
edu) have found a way to
transform polyethylene (PE)
into a thermal conductor
while maintaining its electri-
cal insulating properties. The
material is made by slowly
drawing a PE fiber from solu-
tion using the finely control-
lable cantilever of an atomic-
force microscope. The
resulting fiber is 300 times
more thermally conductive
along the direction of the
fiber than normal PE. This
high, one-directional thermal
conductivity, which is better
than many metals (including
iron and platinum), has im-
plications for future polymers
replacing metals in heat
exchangers, solar-thermal
collectors and electronics.
The next step is to develop

a way to make fibers on the
macro scale.
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A C0,-to-fuel process demonstrated

cientists at Carbon Sciences Inc. (Santa

Barbara, Calif,; www.carbonsciences.
com) have successfully demonstrated a
COg-to-fuel process that proceeds under
mild conditions using fluegas emissions as
a carbon dioxide source and brackish water
as a hydrogen source. The modular, three-
step process is highly scalable, says Carbon
Sciences chief technology officer Naveed
Aslam, and depends on proprietary alkali-
salt catalysts and auxiliary chemicals that
are recoverable. The possibility exists that
the carbon-negative COq-to-fuel process
could allow a self-sustaining power plant
that recycles its COy from fuel combustion
into more fuel.

In the first stage, COy is hydrogenated
at temperatures between 40 and 85°C and
pressures of 0.5-10 bar in the presence of
the catalyst and an auxiliary chemical. Bi-
carbonate forms, but is rapidly decomposed
into a compound with lower oxygen content.
The compound is recovered and converted
to methane by stripping its oxygen in a sec-
ond step. The third step involves synthesis

of larger hydrocarbons such, as those found
in gasoline.

Aslam says that the first step of the pro-
cess succeeded in converting 30-45% of the
COy into the low-grade fuel product, a total
he hopes will climb to 70-75% conversion
as the process-optimization work now un-
derway at Carbon Sciences moves forward.
Among the chief strategies to improve pro-
cess performance inolves nano-engineering,
Aslam says — placing catalyst molecules in-
side a nanoscale structure.

Future plans for the process include gen-
erating additional data from the bench-scale
demonstration project, then building a se-
ries of pilot plants, both in-house and with
partners. Aslam says designs for a commer-
cial-scale facility could begin in mid-2012.
Since the process is modular, the company
may commercialize individual steps along
different timetables.

Carbon Sciences is also working on a sep-
arate COg-to-methanol process that works
by utilizing biological enzymes encased in
nanoscale polymer beads to recycle COy. W

Monitoring gas bottles
Airgas Inc. (Radnor, Pa.;
www.airgas.com) plans
to market a wireless gas-
cylinder monitoring system
of Cypress Semiconductor
Corp. (San Jose, Calif.; www.
cypress.com). The system
includes a Wireless Gauge
Reader that clamps onto
existing gas regulators, and
wirelessly transmits pressure
readings. The system collects
gage data and enables con-
sumption trending and analy-
sis, historical tracking, excur-
sion alarming and notification
via e-mail or text messages.
The patent-pending tech-
nology can reduce the auto-
mation costs by 80% when
compared with conventional
approaches, which typically
involve gas-cabinet or instru-
mentation upgrades. The
system has a proven pay-
back period of less than 18
months, says Cypress. 1
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long known for their
quality, dependability
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Newsfront

rapid and ongoing expansion of

polysilicon production capacity

will likely generate an oversup-

ply for the next several years,
driving polysilicon manufacturers to
further innovate processes and reduce
operating costs in preparation for an
impending wave of new demand. Dras-
tic price drops experienced in 2009 are
expected to continue at a slower pace in
2010, yet polysilicon producers remain
poised to supply high-purity product to
a market increasingly dominated by
solar photovoltaic (PV) cells.

By all estimates, demand for sili-
con for the solar-PV market has shot
upward over the last decade. In 2000,
demand for silicon for solar energy use
was around 3,800 metric tons (m.t.), a
total that grew to 42,000 m.t. in 2008.
Forecasts put the number well above
100,000 m.t. by 2014. Analysts expect
that while the semiconductor industry
should grow at around 5-9%/yr over
the next several years, growth in the

solar market could exceed 40%/yr for
multiple years, although the exact tra-
jectory is uncertain.

For the time being, though, recent
production-capacity increases ap-
pear to have overshot demand. In-
dustry analyst Richard Winegarner
of Sage Concepts Inc. (Healdsburg,
Calif;; www.sageconceptsonline.com)
is among those who think the capacity
expansion, combined with the entry
of new companies into the silicon pro-
duction industry to serve the growing
solar-PV market, will give rise to an
over-capacity for silicon at least for
the next several years.

Silicon expansion projects

The capacity increases include major
players in the polysilicon production
area, along with some smaller com-
panies. Among the announcements
was a 2009 expansion by leading sili-
con producer Hemlock Semiconductor

Corp. (Hemlock, Mich.; www.hscpoly.
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Facing over-capacity,
polysilicon makers

pursue opportunitiesina

solar-dominated future

FIGURE 1. Polycrystalline silicon pro-
ducers, such as Hemlock Semiconductor
Corp., are adapting to increasing demand
from the market for photovoltaic cells.
Polysilicon used in solar cells is expected
to dwarf that used in electronics soon

com). The company began operations
of a $1-billion, two-phase expansion at
its Hemlock, Mich. headquarters that
raised its capacity to around 36,000
m.t./yr Meanwhile, Hemlock is con-
structing a new polysilicon facility in
Tennessee. Hemlock sales and market-
ing vice president Jim Stutelberg re-
ports that construction is progressing
on schedule for production to begin in
2012. Paralleling Hemlock’s activities
has been German specialty chemicals
firm Wacker Chemie AG (Munich, Ger-
many; www.wacker.com). Wacker also
plans to open a polysilicon production
site in Tennessee in a few years. Last
year, Norwegian company Renewable
Energy Corp. ASA (REC; Sandvika,
Norway; www.recgroup) began oper-
ating a newly expanded polysilicon
plant in Moses Lake, Wash., and Chi-
nese solar wafer company LDK Solar
(Xinyu City, China, www.ldksolar.com)
began operating a 15,000 m.t./yr poly-
silicon plant in Xinyu.

Along with growing demand, tax
credits have helped spur expansion of
production capacity. In January, the
U.S. government handed out $1.0 bil-
lion in tax credits to the solar industry
for job creation investments. Hemlock
and its majority owner, Dow Chemi-
cal Co. (Midland, Mich.; www.dow.
com), received a total of $169 million
in tax credits for expansion projects,
while Germany’s Wacker received
$128.4 million for its new production
facility in Tennessee. The U.S. arm of
REC received tax credits worth $155
million for its recent expansion project
at Moses Lake. Meanwhile, engineering
companies such as Fluor Corp. (Irving,

Tex., www.fluor.com) are having success
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constructing polysilicon sites. Fluor
was involved with the construction of
the facilities for LDK Solar, REC Group
and others.

Price drops, but a sunny future

The fast-changing solar energy indus-
try and the equally fast production
ramp-up has impacted prices signifi-

cantly. Prices for purified silicon rose
sharply in 2007 and 2008 due to a
shortage of the material — in 2008,
prices for polysilicon peaked above
$400/kg. Prices plummeted through-
out 2009, however, falling to about
$50-55/kg on average by year’s end.
Prices are expected to continue to drop
over the next three years, although not
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as precipitously as in 2009. By 2012,
some industry watchers think prices
could hover around $40/kg.

Although the expansion in produc-
tion capacity likely means a silicon
oversupply for the next few years, the
situation may change after that if so-
lar-PV succeeds in establishing itself
as an economically viable alternative
to conventionally derived energy. Hem-
lock is among those taking the long-
view regarding the capacity increases.
Hemlock’s Stutelberg views the grow-
ing capacity as essential to move solar
energy toward “grid parity.” Depending
on a host of factors, grid parity for solar
energy could be reached at electricity
production costs of around $0.15/kWh.

There appears little doubt that poly-
silicon production will be dominated by
the solar PV market in years to come.
While the need for high-purity silicon
in its traditional market — the semi-
conductor industry — remains, most
silicon produced today is destined for
the solar photovoltaic (PV) market. By
2008, the size of the market for silicon
for the solar energy industry had over-
taken that of the electronics industry.
Industry analyst Winegarner estimates
that, in 2010, 70% of the purified poly-
silicon produced will enter the solar
market, versus 30% for semiconduc-
tors. The balance is likely to move to
90:10% in favor of solar in the next few
years, he says.

Silicon production processes

To meet the needs of a solar-dominated
future, high-purity silicon companies
are exploring process improvements
mainly for two chemical vapor depo-
sition (CVD) approaches — an estab-
lished production approach known as
the Siemens process, and a manufac-
turing scheme based on fluidized bed
(FB) reactors. It appears likely that
improved versions of the two types of
processes will be the workhorses of the
polysilicon production industry for the
near future.

Siemens process — The Siemens re-
actor was developed in the late 1950s
and has been the dominant produc-
tion route historically. In 2009, about
80% of the total polysilicon manufac-
tured was made through a Siemens-
type process. The Siemens approach
involves deposition of silicon from a
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REC Group ASA

Newsfront

mixture of purified trichlorosi-
lane or silane gas, plus excess
hydrogen, onto hairpin-shaped
filaments of high-purity poly-
silicon crystals. Silicon growth
occurs inside an insulated
“bell jar,” which contains the
gases. The filaments, which are
assembled as electric circuits in

AU N 5
FIGURE 2. Polysilicon production capacity is in
the midst of rapid expansion. An example is REC

series, are heated to the vapor silicon’s facility in Moses Lake, Wash.

deposition temperature by an
external direct current. As the gases en-
ters the bell jar, the high temperature
(1,100-1,175 °C) on the surface of the
silicon seed filaments, with the help of
the hydrogen, causes trichlorosilane to
reduce to elemental silicon and deposit
as a thin-layer film onto the hot seed fil-
aments. HCl is formed as a by-product.

Temperature control is critical to the
process — the temperature of the gas
and filaments must be high enough for
silicon from the gas to deposit onto the
solid surface of the filament, but the
temperature cannot be so high that the
filament starts to melt. Further, the de-
position rate must not be too rapid, or
the silicon will not deposit in a uniform,
polycrystalline manner, rendering the
material of little use for semiconductor
and solar applications.

Hemlock Semiconductor has a
highly proprietary Siemens-type pro-
cess that is capable of producing silicon
of “11-nines” purity for the semicon-
ductor industry and “9-nines” purity
for the solar-PV market (see sidebar,
p. 25). Hemlock is working hard to
develop “a portfolio of innovations” on
the process, Stutelberg says.
Fluidized bed process — Several
companies are developing polysilicon
production processes based on fluid-
ized bed (FB) reactors. The FB ap-
proach to polysilicon production has
its origins in a 1980s-era program
sponsored by the U.S. Department of
Energy whose goal was to devise less
energy-intensive methods for making
silicon. FB approaches to polysilicon
production offer the ability for con-
tinuous production, as opposed to the
batch production of the Siemens route.
In addition, FB polysilicon reactors
consume less energy. REC Solar, for
example, says their fluidized-bed poly-
silicon process consumes only around
10% of the energy required to run a
Siemens-type process.

In an FB process, tetrahydrosilane
or trichlorosilane and hydrogen gases
are continuously introduced to the
bottom of the reactor at moderately
elevated temperatures and pressures.
High-purity silicon particles are in-
serted from the top and are suspended
by the upward flow of gases. When
the reactor operates at high tempera-
tures (750 °C), the silane gas reduces
to elemental silicon, which deposits on
the surface of the seed particles. As
the seed crystals grow, they fall to the
bottom of the reactor, where they are
removed continuously. To compensate
for the removal of silicon granules,
fresh seed crystals are injected into
the top of the reactor.

MEMC Electronic Materials (St. Pe-
ters, Mo.; www.memc.com), a silicon
wafer manufacturer, has been produc-
ing granular silicon from silane feed-
stock using a fluidized bed approach
for over a decade. Several new facili-
ties will also feature variations of the
FB. Wacker Chemie is expected to an-
nounce the operation of a fluidized bed
reactor facility using trichlorosilane
as the working fluid in mid-2010. The
plant, located in Burghausen, Ger-
many, is designed specifically to make
solar-PV material. Several major play-
ers in the polysilicon space, including
Wacker and Hemlock, are developing
FB processes, while at the same time
continuing to produce silicon using the
Siemens process as well.

New feedstock for FB process

A development-stage company called
Peak Sun Silicon Corp. (Albany, Ore.,
www.peaksun.com) is working on an

FB process using tribromosilane (TBS)
as the feedstock, rather than either si-
lane, or trichlorosilane. While TBS costs
more than its bretheren, Peak Sun’s
process uses less, so the feedstock costs
are even. The inclusion of massive bro-
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POLYSILICON PURITY COULD ELEVATE PHOTOVOLTAICS

pure. According to generally accepted guidelines regarding

silicon purity, electronic grade material suitable for the semi-
conductor industry requires at least 99.9999999% pure material
(known as “9-nines” purity), which translates o impurity concen-
trations of 0.0005 ppm. Polysilicon producers of electronic grade
material routinely achieve 11-nines purity. At present, the purity
requirement for the solar-PV market is somewhat less stringent. The
prevailing opinion is that silicon with a purity of 99.9999% (6-nines)
is the lower limit for a viable solar cell. Research in the area sug-
gests, however, that the efFiciency with which solar cells convert sun-

Merollurgicol-grcde silicon, produced from sand, is about 99%

“We see more and more crystalline photovoltaics companies
pushing for higher-quality material,” says Hemlock Semiconduc-
tor group vice president Jim Stutelberg notes. Substantial R&D
throughout the solar industry will validate the correlation between
polysilicon purity and PV cell performance, Stutelberg remarks.

The purity-performance correlation may not be the only driver
toward higher-purity material. In the face of silicon oversupply,
prices are expected to fall throughout 2010 and the following two
years fo around $40/kg. One effect the price drop may have is
to make lower-purity versions of the material obsolete. Companies
may opt for the highest-purity material possible if prices are com-

light into electricity is correlated with material purity.

parable, Sage Concepts’ Winegarner suggests. Qa

mine atoms in the feedstock compound
offers several key advantages.

“Using tribromosilane in the process
allows different operating parameters,”
says Scott Schumacher, vice president
of sales and marketing at Peak Sun.
“We have a much wider tolerance of
temperatures and pressures” than the
tight control that must be exerted in
other processes, says Schumacher. TBS
processes also operate at lower temper-
atures, which enables energy savings.

The TBS-FB approach also helps
avoid formation of submicron-diame-
ter amorphous silicon dust through a
homogeneous nucleation route, a sig-

nificant challenge encountered by sili-
con reactor operations that use silane
or trichlorosilane as the feed gas.
Homogeneous nucleation can occur
when materials move from vapor
to solid phase and reach a “critical
nucleus” of solid-phase material. At
certain values of “n” atoms, the ther-
modynamics of the system favors
self-nucleation, rather than deposi-
tion on the surface of a seed particle.
The phase-change energy barrier is
overcome more readily at higher val-
ues of n, since surface area-to-volume
ratio decreases as particle diameter
increases. Silane and trichlorosilane

have a natural propensity for self-nu-
cleation when overcoming the phase-
change energy barrier. By virtue of its
relatively large molecular size, TBS
requires a greater n value to achieve
critical nucleus, and molecules perfer
to transition to solid phase by nucleat-
ing on an existing silicon surface. The
result is that TBS deposition favors
growth on the surface of crystalline
seed particles over formation of low-
value amorphous silicon dust.

When completed, the Peak Sun proj-
ect will be the first demonstration of a
FB silicon unit using TBS. Peak Sun
claims that its process will have lower

e o P
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capital costs and 25% lower operating
costs than a Siemens process unit.

Other advantages to the Peak Sun
TBS-FB process include the formation
of dense metallic beads with a narrow
particle size distribution. Silicon beads
formed by the TBS-FB process tend to
have less surface oxidation and less
gas molecule inclusions, which gives
the silicon better melt properties.

Crystallization technologies
Another key process in the manufac-
ture of high-purity silicon involves a
recrystallization step that converts
polycrystalline material to monocrys-
talline silicon. The process is more
important at present for semiconduc-
tor-grade silicon, since polycrystalline
silicon is suitable for PV cells.

Manufacturers typically use some
variation of the so-called Czochralski
process, in which a seed crystal is in-
troduced to a silicon melt and slowly
withdrawn to generate a long mass of
monocrystalline silicon.

An alternative is a float-zone process,
in which impurities are segregated dur-
ing a transition that occurs as a mass of
polysilicon passes through a radio-fre-
quency heating coil, which creates a
localized molten zone from which the
pure crystal grows.

UMG may be on the outs

One technology approach to polysilicon
production that appears to be waning is
upgraded metallurgical grade (UMG)
silicon. UMG 1is produced by melting
metallurgical grade silicon and slowly
and directionally recrystallizing it.
The approach would offer a less expen-
sive route to material, but the 5-nines
or 6-nines purity UMG can achieve
wouldn’t be viable in an environment
where higher-purity methods are cost-
competitive. For example, metals firm
Timminco Ltd. (Toronto, Canada, www.

timminco.com) reportedly suspended its

UMG-silicon operations in March as a
result of low prices and lack of demand

for UMG material for solar cells.
Stutelberg explains that the solar in-
dustry as a whole seems to be gravitat-
ing toward higher purity silicon. “Next-
generation solar components may
demand higher levels of purity” than
UMG can offer, he says. |
Scott Jenkins
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EPCs sense a slight uptick in activity due to interest
in hiomass and renewables projects, as well as
revamp projects in sectors that are still thriving

ike most other businesses, engi-

neering, procurement and con-

struction (EPC) firms have felt

the pinch of the economic down-
turn. While EPCs that specialize in
building processing plants are opti-
mistic that recent global interest in
renewable and bioprocessing projects
to create alternative fuels, power and
chemicals may fill some of the void,
most say they will continue to pur-
sue work in markets where they are
already established for a variety of
reasons. Among the concerns are the
high-risk profiles and technical chal-
lenges associated with biomass and
renewable projects and the continued
need for other types of processing and
power facilities.

“EPCs obviously have to push for-
ward in renewable and other emerg-
ing fields, but also keep a focus on
conventional industries,” says John
Derbyshire, senior vice president of
technology with KBR (Houston) who
says his firm is tentatively looking at
increased interest in renewables as a
new source of business while continu-
ing its work in “bottom of the barrel”

upgrading for its refinery customers
because conventional technologies
will continue to dominate the world
energy map. “If you look at the per-
centage of contribution for renewable
forms of energy over the next 10 to 20
years, it is only a couple percent, even
in the best outlook, of our total energy
needs,” says Derbyshire.

Rob Smith, senior vice president of
the energy division with CH2M Hill,
Inc. (Englewood, Colo.) agrees that
renewables and bioprocessing are not
replacement areas. “However, it is an
area of science that is opening up and
creating some new opportunities for
us on top of our traditional business,”
he says.

Opportunity in new fields?

However, the question remains
whether more EPC opportunities will
arise as awareness in this new sector
gains momentum around the world
with interest especially strong in the
U.S. and Europe, where environmen-
tal issues are the driving force, and in
areas such as China and the Middle
East, where biomass and renewables
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FIGURE 1. Fluor is providing EPC
services in China for LDK Solar,
whose world-class polysilicon facility
is expected to produce 15,000 metric
tons of polysilicon annually

(for more on polysilicon,

see story on pp. 21-26)

are viewed as potential power sources.

EPCs say they are fielding more
questions than ever about making
products such as plastics, polymers,
synthetic fibers, biofuels and chemical
intermediates from a multitude of bio-
based sources. There’s also much in-
terest in power projects using biomass
or ones that use biomass in conjunc-
tion with renewable sources such as
wind or solar power.

Although the rising cost of energy
as well as environmental interest
have been the driving source of cur-
rent projects, the market is still not
as strong as EPCs had hoped. “There
have been some government stimulus
packages that have helped companies
get projects into the pipeline and in-
creased the amount of companies
moving along with these projects from
a handful about three years ago to
maybe 50 currently,” says Smith. How-
ever, he quickly adds that there have
been “mixed signals” due to the reces-
sion, financial difficulties obtaining
funding and indecision in government
policy, all of which have created uncer-
tainty for the project flow that was ex-
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CLEAN ENERGY SOLUTIONS

It's predicted that the clean energy industry
will be the third largest global industrial

sector by 3 At Sierra, we're cormmitted
to playing a le g rale through innovative

instrument design and lifetime support.

Steel-Trak 6405
Biogas/Wastewater fLandfill
Merth America's best-selling )

thermal mass flow meter,

the 6405 features patented

Innova-Sonic 205
Water/Energy
Conservation
Ideal for water flow
measurement, Sierra's 205
clamp-on, nan-intrusive ultrasonic flow
meter is also designed to measure the
thermal energy flow rate and totalized
energy consumption in liquid heating and
ing applications,

Innova-Mass 241
Geothermal/Solar Thermal
Measure five process variables
with one instrument! Sierra's 241
insertion vortex drives steam
measurement effic

improved accurac

turndown, and reliability at a

lower installed cost.

Free Clean Energy Guide
Download a free copy of
CLERN our new Sierra Clean Energy
ENERY Guide highlighting product
ey applications for the full line of
flow measurement tools we
have developed to meet today's global

environmental challenges.

sierrainstruments.com/cleanenergy
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CH2M Hill

pected in the areas of renewables and
bioprocessing.

“What we see is a ‘say-do’ ratio that
is pretty low in these areas right now,”
says Derbyshire. By that he means
that throughout the Middle East,
China, Europe and the U.S., EPCs are
hearing about a lot of planned proj-
ects, but many developers and compa-
nies are still seeking finance or wait-
ing to find out what requirements new
government mandates will bring forth
before actually moving forward.

“EPCs have to look for the right
combination of technology, local condi-
tions such as availability of feedstocks,
and local economic conditions to make
a project viable,” says Derbyshire.

EPCs everywhere agree that the
current economic climate is one of the
greatest challenges to moving these
projects beyond the planning stage. A
lot of developers in the marketplace
have an idea for a laboratory-scale
technology that they would like to
ramp up, but funding is a key aspect
of a project’s success, says Warren
Kennedy, vice president of sales and
marketing with Burns & McDonnell
(Kansas City, Mo.). The U.S. Dept. of
Energy (DOE; Washington, D.C.; www.
energy.gov) has freed up some money
to support kick starting projects such
as these, but capital is still tight.
“From an EPC perspective, most of
these developers don’t have much in
the way of balance sheets, so they are
looking for the EPC to take an equity
or cost risk position in the project,”
notes Kennedy. “When you're used to
working with a large integrated petro-
leum-oil or chemical company, that is
a significant risk structure.”

Many EPCs agree, saying that even
if the technology is proven, the plants
are expensive to build and the product
may not be cost competitive with tra-
ditional fuels, power or chemicals. And
while the government may make sub-
sidies available for the first few years,
there are no guarantees that they will
continue to provide funding or legisla-
tion for future subsidies.

“As EPCs get into detailed engineer-
ing and buying of equipment, we have
to make sure there’s sufficient funding
to go through those stages of a proj-
ect. We can’t afford to put ourselves
out in front of the client to do that,”

FIGURE 2. CH2M Hill is HESg—
providing EPC services (i
at the Mitsubishi polysili-
con plant in Alabama

explains Bill Wingate, vice president,
marketing and business development
with SNC-Lavalin Engineers and
Constructors (Houston). “Assurance of
payment is critical, particularly where
a new company without much of a
track record is involved.” He adds that
his firm, like other EPCs, is watching
its risk profile carefully.

And, for the projects that secure
enough funding to move along, find-
ing the right technology and staffing
mix can be an added hurdle. Though
most bio-based projects employ
chemical engineering units and ma-
terial handling operations familiar to
EPC staffs and the design aspects are
transferable from other projects in
their repertoires, the challenge here
lies in staying current with the latest
technology developments.

“We need to determine which of the
multiple technologies out there are
proven and which can be scaled up to
a viable commercial level,” says Jim
Davis, senior director midstream ser-
vices with SNC-Lavalin. “A lot of the
available technologies look fantastic in
the laboratory or demonstration plant
making 1-2 gal/d, but when you scale
up to 10,000 or 20,000 gal/d, there’s
bound to be unique challenges.”

He says the engineers at SNC-Lava-
lin spend a lot of time trying to figure
out which viable technology will best
satisfy the owner’s requirements and
minimize the impact of scaleup, com-
plexity, cost, operating problems, insuf-
ficient yields or energy inefficiencies.

The other side of the equation is
finding the appropriate mix of staff for
new project categories. Because there
are enough skilled process and me-
chanical engineers available and the
technology is not that different from
what’s already in existence within the
refining and chemical industries, there
won’t need to be a massive retraining
of people, explains Davis. “I liken it to a
pilot that’s flying a two-engine propel-
ler plane learning to pilot a two-engine
jet,” he says. “He needs some retrain-
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ing, but he already knows how to fly.”

Instead, what is needed for many
biomass and renewable projects is a
“re-bundling” of skilled engineers. In
many cases there are engineers from
a variety of departments working to-
gether who may have never done so be-
fore. In the past EPCs might have had
one group of engineers who worked on
technologies related to greenhouse
gas reduction, another group famil-
iar with energy conservation, another
that looks at waste minimization, as
well as process engineers who special-
ize in chemical production. With these
new projects, EPCs have to tie these
component pieces together in a differ-
ent way so they can respond to clients
interested in renewables and biopro-
cesses in a more holistic fashion.

“That’s a change for us in that be-
fore, each of these groups didn’t usu-
ally work on the same project team
for the same client to solve the same
problem,” notes Smith. “Today we see
more merging of complex issues as cli-
ents look for a strategy to deal with a
variety of issues in a holistic way.”

As an example, Smith points to
the possibility of a developer looking
to grow food in the Middle East. “He
may be looking at a solar-powered de-
salination facility that can be used to
grow food in an geography that his-
torically has never done this,” he says.
“In the old days, they would need one
company that specializes in desalina-
tion, another in solar and one in ag-
riculture. Now they are looking for
one company that can solve all their
problems, so we have to start taking
experts from different divisions and
bundling them together to solve a va-
riety of problems on one job.”

Slow but steady

Because of the many variables related
to renewable and biomass projects,
EPCs say that while they are pursu-
ing projects in these new categories,
they are reluctant to ignore projects
in traditional industry, which is just
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beginning to show signs of a slow re-
bound in certain markets.

“We see clients on the fringe of re-
thinking their spending plans and
looking at projects that will obtain the
best ROI,” says Smith. “We are seeing
a slight rebound in proposal activity
that will hopefully lead to more work
in the coming months.”

Some of the areas seeing a bit of ac-
tivity include pharmaceutical revamps
in the U.S. and Europe, petrochemical
project prospects in the Middle East
and China and projects that will boost
energy efficiency and reduce process-
ing costs all around the globe.

Jeff Rozelle, associate, biotech core
team leader with Clark, Richardson &
Biskup Consulting Engineering (CRB)
(Kansas City, Mo.), which does about
85% of its business in life sciences,
says vaccine processing is in the midst
of an upswing as it’s been bolstered
by HIN1 and other targeted infec-
tious diseases and that biogenerics

are becoming an emerging industry as
consumers are looking to reduce their
pharmaceutical costs.

Many of the projects in the life sci-
ences are retrofits and facility modi-
fications/modernizations, which can
be a challenge for EPCs as there are
strict controls in place to protect prod-
ucts, as well as personnel. “It’s critical
to the success of the project to make
sure there is limited downtime and
that the plants are back up and oper-
ating safely and effectively according
to schedule,” notes Rozelle.

Globalization is another issue in
these retrofit projects. “In the past when
we designed a facility, we designed for
the U.S. market and its regulations,
but now during a retrofit our clients
want it designed so the products will
be in compliance with other regulating
bodies as well,” says Rozelle.

Because of the multitude of compli-
ance issues, as well as patent expira-
tion issues and frequently changing

pipelines, flexibility must also be de-
signed into new and existing life sci-
ence facilities. “New technologies such
as disposables have helped us find a
way to provide the additional flexibility
in a process or building while staying
within the current budget constraints,”
he adds. (For more on disposable equip-
ment, see: CE, March, pp. 21-24)

In the Middle East and China there
has been more petrochemical project
discussion than there was just 6 to
12 months ago, says Ivor Harrington,
senior vice president with Fluor Corp.
(Irving, Tex.). “Right now we see a lot
of feasibility studies in major petro-
chemical facilities in China and the
Middle East, which we see coming into
the EPC phase in the latter part of
2011,” notes Harrington. He says that
due to the geography of this activity,
Fluor has been ramping up its global
procurement capabilities for these
areas, meaning that the firm has in-
vested in key suppliers to gain access

FRANKEN
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to materials in an effort to reduce the
timeline and cost of these projects for
its foreign clients.

And everyone, everywhere seems in-
terested in projects that will help lower
the cost of their goods, which often in-
cludes energy efficiency projects. The
need is especially prominent in food
processing and life sciences. For this
reason, CRB has developed a process
called “Future Facility,” which employs
a mindset intent on closing processes,
shrinking the size of facilities, plan-
ning for flexibility and reducing energy.
“If you can reduce the size of a facility
and reduce energy use, you ultimately
reduce the cost of goods, thereby allow-
ing your client to be more competitive,”
notes Rozelle. Examples of Future
Facility planning includes rethinking
cleanrooms, which normally require a
lot of energy use due to the air handling,
heating and cooling requirements. But,
if you can provide better control over
processing systems through employ-

Axens www.axens.net

Bechtel www.bechtel.com

Burns & McDonnell www.burnsmed.com

CH2M Hill Inc. www.ch2m.com

. CRB Consulting Engineers  www.crbusa.com

mept of closed operations and Fluor Corp. wwew Hluor. com
ultimately reduce the cleanroom | xpp o | p—
space, opportunities to reduce Lurgi GmbH www lurgi.com

capital and operating expenses
can be realized.

Similarly in the food and con-
sumer good industries, which

have weathered the economic | Uhde GmbH www.uhde ev
storm better than most, there | YOP MWW UOP.COM

is interest in reducing product

EPC SERVICE PROVIDERS

Mustang Engineering  www.mustangeng.com

SNC-Lavalin Engineers
and Constructors Inc.

Shaw Group, Inc.

Worley Parsons

www.snclavalin.com
www.shawgrp.com

www.worleyparsons.com

price per unit through energy ef-
ficiency and sustainability projects. As
a result, EPCs like Burns & McDon-
nell, find themselves developing sus-
tainability plans, working on projects
to reduce carbon footprint and to use
green energy where it makes sense to
reduce the cost of production for cli-
ents in these markets.

While projects are currently few
and far between compared to just a
few years ago, EPCs remain hopeful
that bioprocess and renewable proj-
ects will create a new market that will
compliment and bolster their existing

areas of expertise. And in the mean-
time, they are honing their knowledge
so that it may be applied to both tra-
ditional and new project categories in
the best possible way. “In all cases, we
have to be aware of how to use tech-
nology to bring costs down and satisfy
government regulations around the
world,” says KBR’s Derbyshire. “We
must lead with technology, but all the
while we must make sure we aren’t
trying to force technology where it flat
out doesn’t fit.” | |

Joy LePree

When it comes to temperature
control, technical services,
compressed air needs or power
generation—knowledge is power.

Whether you need emergency solutions or just a
partner to help fill in the gap when things change,
Aggreko delivers both the intellectual capital and
rental hardware you need to make the most of any
operational situation. From process engineering
support through Aggreko Process Services to rental
cooling towers through Aggreko Cooling Tower
Services—get intelligent support that optimizes

your operation.

Contact Aggreko at 800.348.8370 or visit
us online at aggreko.com/northamerica.

(i ‘)ur spring turnaround was
a real scramble. Aggreko
helped me deploy assets
so we could bring the unit

online on schedule—

aggreko

without blowing the budget.”
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W. L. Gore & Associates

Powder -
Bulk Solids
35 "ANNIVERSARY

he International Powder and Bulk

Solids / Process Technology for In-

dustry International (PTXi) 2010

conference and tradeshow will be
held May 4-6, 2010 at the Donald Ste-
phens Convention Center in Rosemont,
Ill. The event will showcase products
from more than 300 exhibitors and
will offer educational seminars
covering a wide range of sol-
ids-processing topics. Attend-
ees at the show are invited to
visit Chemical Engineering
staff at Booth 2819. Among the
products and services on display at the
meeting are the following:

Minimize downtime with this
conveyor-belt cleaner

The Performance Duty QC#1 belt \
cleaner (photo) is designed with a steel |

\
\

rib that allows “one-pin” blade
replacement to minimize labor
and downtime. The cleaner
features a steel mainframe,

a low-maintenance spring ten-
-

sioner and a high-volume ure-
thane blade that contains 20%
more urethane than competing
blades. The extra material ex-

ing performance. The PDQC#1 is
suited for applications on belts
from 18 to 72 in. wide and oper-

ating speeds of up to 900 ft/min. ﬂ

Booth 2245 — Martin Engineer-
ing Co.; Neponset, 111
www.martin-eng.com

Use these cartridge filters in pro-
cess temperatures up to 5,000 °F
High-efficiency pleated cartridge filters
from this company (photo) can be used
for industrial air filtration baghouses
with process temperatures up to 5,000
°F. The filters are said to increase sys-
tem throughput by up to 25% compared
to alternative filters of similar diameter.

Note: For more information, circle the 3-digit number

on p. 78, or use the website designation.

7
4

T

‘“\.‘;}:
tends life while maintaining clean- | ﬁ"‘

Martin Engineering _

A

Flexicon

The filters feature membranes made
of expanded polytetrafluoroethylene
(ePTFE) and construction using a new
potting technology based on molten
aluminum. The membrane material
is designed to increase filtration effi-
ciency, provide better product capture
and lower emissions. Booth 1400 — W.
L. Gore & Associates Inc., Newark, Del.
www.wlgore.com

Prater-Sterling

This box dumper creates

a dust-tight seal

The Tip-Tite box dumper (photo) cre-
ates a dust-tight seal between boxes
and the containment hood. The device
can pivot the container to 45, 60 or 90
deg beyond horizontal, and can dis-
charge bulk material through a chute
at controlled rates. Boxes of size 3648
in. on a side and 3944 in. high can be
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Cordano
Packaging
Engineers
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Kice Industries

Admix
accomodated. Booth 1005 — Flexicon
Corp., Bethlehem, Pa.
www.flexicon.com

A bag packer for high
fill-accuracy applications

The MT Series valve bag packers
(photo, p. 32D-1) are said to be ideal
for low-capacity applications requir-
ing an extremely high degree of fill
accuracy. The packers feature a three-
stage filling cycle, and can deliver £1-2
oz per bag at rates up to 200 bags per
hour. MT packers are suited to bags of
weight 20-110 lb, and are combined
with one of six possible product dosing
systems. Booth 2821 — Cordano Pack-
aging Engineers LLC, Cumming, Ga.
www.cordanopackaging.com

Double inline powder delivery
with this feed system

A new model in the Fastfeed powder
induction and dispersion product line
(photo) is designed to double inline
powder delivery capabilities, offer-
ing controlled feedrates from 3-400
Ib/min. The new Fastfeed model con-
sistently delivers powders into liquid
mixtures even as viscosity and solids
levels increase. Design features pro-
mote fast dispersal, prevent plugging
and fouling and provide the shear
forces needed for modern ingredients.
Fastfeed allows processors to add dry
ingredients to mix vessels in an er-
gonomic fashion, reducing operator
injuries. Booth 3035 — Admix Inc.,
Manchester, N.H.

www.admix.com

Magnetic
Products

Combine grinding and air
classification with this mill

CLM Series classifier mills (photo, p.
32D-1) combine two-stage, closed-cir-
cuit grinding and air classification in
one unit. The mill can handle difficult-
to-grind products and those requiring
a narrow particle size distribution.
Oversized particles that fail to meet
specifications are rejected by the clas-
sifier and directed to a separate part
of the grinding rotor, where they are
reground and then reclassified. The
large access door allows for inspection
and cleaning of the main rotor as well
as the classifier rotor. Booth 1405 —
Prater-Sterling, Bolingbrook, I1.

www.prater-sterling.com

Handle large air volumes

with this filter

CR Filters (photo) are designed to
handle large volumes of air ranging
from 15,000-50,000 ft3/min. The filter
features a pre-separator that can re-
move 80% of large dust particles prior
to entering the bag housing, so the filter
bags never come into contact with this
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material. Also, internal baffles evenly
distribute the air and small dust parti-
cles throughout the bag chamber, which
lengthens filter bag life. Booth 2045 —
Kice Industries Inc., Wichita, Kan.

www.kice.com

Magnetic separator for metal con-
taminants in low-density systems
The Round Spout Pneumatic-Line
Magnet (RSPLM) magnetic separator
(photo) removes inbound tramp-metal
contaminants from high-speed mate-
rial streams in low-density, high-air
systems. Typical applications include
powder or granular materials being
transported in large-diameter lines.
Unlike conventional drawer magnets,
which are traditionally placed horizon-
tally in gravity-fed flows, the RSPLM is
situated vertically. The orientation ex-
tends magnet dwell time. The RSPLM
also features three internal magnets,
rather than one, providing a greater
gap space between magnets which al-
lows more product to come into contact
with the magnets. Booth 1023 — Mag-
netic Products Inc., Highland, Mich.
www.mpimagnet.com

This solids conveyor system
offers enclosed transfer

The “No-Tip Unloader” Vacuum Con-
veyor (photo, p. 32D-3) offers enclosed
and sanitary product transfer. De-
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Keep material in
and contaminants out.

Tubular drag is a completely sealed system. Nothing can
get in. No dust or fumes can get out. Using little energy,

the sprocket drive slowly pulls a heavy-duty chain through
a fully enclosed casing. As the chain moves your material
through the pipe there’s less chance for dusting, explosions
or product-spoiling issues. Gently move high-moisture
ingredients, difficult-to-handle abrasive materials, blended,
friable and easy-to-compact or smear products.

Continuously convey
materials up to 50 cfm
in any direction.

Improve plant and
employee safety with

One conveyor does the work of several, no problem. .
dust-free operation.

You can configure your tubular drag to convey your material
vertically, horizontally, at any angle and around corners. Need
more than one inlet/outlet in your process? Add as many

as you need. We’ll keep your product safely contained and
flowing every step of the way.

Stop and start under load.

Improve your plant environment.
You need to minimize the environmental impact e Perform batch, intermittent and e Avoid contamination and explosion hazards.

of processing chemical ingredients at your facility. ~ continuous operations. * Improve labor/energy efficiencies.
So we’ve engineered a full range of innovative * Convey free- and non-free flowing e Operate dust free.
equipment and systems to help you succeed: bulk materials.

e Discharge 100% of material.

Take a FREE TES'T' DRIVE! HAPMAN

Toll Free: 877-314-0711 ® materialanalysis@hapman.com ® www.hapman.com Ideas that move-.
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FLEXIM

FOR HIGH TEMPERATURES
AND HIGH PRESSURES

- non-intrusive ultrasonic clamp-on technology
- for temperatures up to 750 °F

- independent of process pressure

- multi-beam for high accuracy

- wide turn down

- installation without process shut down

- no maintenance

- no pressure loss

- standard volume calculation

www.flexim.com
usinfo@flexim.com

FLEXIM AMERICAS
Corporation

Phone: (631) 492-2300
Toll Free: 1-888-852-7473

TYPICAL APPLICATIONS:

HEAT TRANSFER OILS | BITUMEN | PITCH/TAR | COKER FEED | CRUDE OILS/SYNTHETIC
CRUDE | GAS OILS | REFINED PETROLEUM PRODUCTS | HOT OR TOXIC CHEMICALS
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Solid-Liquid Separation Solutions
'_from sub-micron to macro-molecules

Vertical Filtering Centrifuges - standard & custom
cGMP designs are economical and high capacity
{up to 35 fi*) with small footprint.

> Hi
up to 20,000 G-force for
separating sub-micran
particles from liquids and
liquid-liquid separations.

|
¥ Horizontal Peeler & Inverting-Filter Centrifuges
designed for very fine solids, thin-cakes and other
drl’ﬁmrt applications. Superior sanitation, cGMP design
- w. 8nd low particle breakage.

Services
» Rebuilding & Refurbishing Services
» Large Parts Inventory
» Fully Staffed Field Service Dept.

The Western States Machine Co.
phone 513.863.4758 - www.westernstates.com
Circle 46 on p. 78 or go to_adlinks.che.com/29249-46
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Volkmann

signed with a smaller footprint, the
No-Tip Unloader eliminates material
flow issues involved when transfer-
ring powders, granules, pellets, tablets
and other bulk materials via unloading
methods that require tipping of the raw
material container. This vacuum trans-
port can supply packaging lines, mix-
ers, filling machines, tablet presses or
other process equipment. The system
features a unique lifting column that
guides the product suction device while
initially holding the product repository
liner bag in place, and then lifting it to
exhaust maximum product in the final
suction periods. Booth 2237 — Volk-
mann Inc., Hainesport, N.dJ.

www.volkmannusa.com

This size reduction system
allows high flexibility

The Universal Mill size reduction sys-
tem is designed for maximum grinding
flexibility and can generate coarse ma-
terial down to ultrafine particles. It can
work with four types of rotors (turbo,
pin, disk and cross), and has seven pro-
duction sizes. With a standard 10-bar
design, the equipment meets common
standards for explosion pressure con-
tainment. It is available in carbon or
stainless steel. Booth 1805 — Bauer-
meister Inc., Memphis, Tenn.

www.bauermeisterusa.com

Use this conveyor for feeding
lighter density bulk materials
Specially designed to isolate the counter-
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Posi-flate

Dynamic Air

acting forces produced in a conventional
vibratory conveyor, the Stedi-Flex vibra-
tory conveyor (photo) is said to be ideal for
feeding lighter density bulk materials.
The low-cost Stedi-Flex conveyor fea-
tures a simple design and construction.
The company is also displaying an air-
operated vibratory feeder. Booth 1304
— Dynamic Air Inc., St. Paul, Minn.

www.dynamicair.com

These butterfly valves are
designed for severe applications
Series 585 (photo) and 586 are new
heavy-duty, inflatable seated butterfly
valves that are designed for the most
severe applications, including high op-
erating temperatures and pressures.
The company is also introducing the
VMAX linear air-operated vibrator,
which is designed for low noise and

high force output. Booth 1012 — Posi-
flate, St. Paul, Minn.

www.posiflate.com

Minimize downtime

with this powder flow tester

This instrument, designed to deliver
quick and easy analysis of power flow
behavior, is ideal for manufacturers
seeking to eliminate the downtime

PROTECT PUMPS

DRY RUNNING ¢ CAVITATION ¢ BEARING FAILURE « OVERLOAD

MONITOR PUMP POWER
 Best Sensitivity
e Digital Display

TWO ADJUSTABLE SET POINTS

¢ Relay Outputs
o Adjustable Delay Timers

4-20 MILLIAMP ANALOG OUTPUT

WHY MONITOR POWER INSTEAD OF JUST AMPS?

POWER
AMPS

Power is Linear-Equal Sensitivity
at Both Low and High Loads

COMPACT EASY MOUNTING
Only 3.25" x 6.25" x 2"
e Starter Door
* Raceway

UNIQUE RANGE FINDER SENSOR
* Works on Wide-range of Motors
o Simplifies Installation

e Panel
o Wall

PUMP POWER

PUMPING

For Low Loads

NO LOAD FULL LOAD

P=J LOAD CONTROLS
'-INCORPORATED
WWW.LOADCONTROLS.COM

NO LOAD

FULL LOAD

VALVE CLOSING
¥

VALVE OPENING

ALL PRODUCTS
=—— MADE IN USA

CALL NOW FOR YOUR FREE 30-DAY TRIAL 888-600-3247

Circle 47 on p. 78 or go to adlinks.che.com/29249-47
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Wyssmont

and expense that occur when hoppers
and silos fail to discharge. Users can
perform quality control checks on in-
coming materials, quickly characterize
new formulations and adjust composi-
tion to match the flow behavior of estab-
lished products. The flow tester features
options such as flow function, time con-
solidation, wall friction and bulk density.
Booth 2644 — Brookfield Engineering
Laboratories Inc., Middleboro, Mass.

www.brookfieldengineering.com

A dryer that can be used

in mercury recovery

The Turbo Heat Treater has a propri-
etary, continuous-tray-dryer design
(photo) that consists of a stack of rotat-
ing cicular trays in a sealed enclosure.
Material to be dried is fed onto the top
tray and is wiped onto successive lower
trays after each revolution. Internal
turbo-fans circulate heated gas in the
enclosure to provide the drying medium.
The Turbo Heat Treater is the the first

thermal processor to be used
commercially in a patented
mercury recovery process.
Mercury is recovered from
powdered activated carbon
used to remove mercury from
flue gas. Booth 1000 — Wyss-
mont Co. Inc., Fort Lee, N.J.
WwWWw.wyssmont.com

Reduce energy costs with
this pneumatic conveyor

The MiniVac pneumatic
conveying system (photo, p.
32D-7) has an integral regen-
erative blower that is said to
reduce energy costs by up to
30%, as well as eliminate the
need for plant air supply. The
equipment features side-door access for
filter changes and cleaning that does
not require tools. The company also
offers flexible screw and tubular drag
conveyors, as well as a range of prod-
ucts for bulk solid conveying. Booth

3553 — Hapman, Kalamazoo, Mich.
www.hapman.com

Bottle labels can be
inspected from any angle
The CI Vision bottle inspection system

Vs.
Vacuum Dryer

Usual advantages:

+ unattended operation
+ can dry to lower final moistures

(as low as 001%) i
= no personnel exposure to product |
= no dust to surroundings (orto |

plug filters) !
* closer temperature control
= compact scale-up

Actual comments from users
where the TURBO-DRYER®
replaced a vacuum dryer:

— “You'd have to break the
operator’s arm to get it
away from him.”

— "It’s the best piece of
equipment in our plant.”
“We turn it on and forget it.”

— “Why didn"t we buy this
last time T

IT PAYS TO BUY THE BEST

TURBO-DRYER’

WYSSMONT*'s TURBO-DRYER"

* continuous almospheric pressure operation

Pawier
1000

Wyssmont Company, Inc.
1470 Bargen Boulevard
Fort Les, NJ 07024

MIXING AND DRYING AT ITS BEST!

Crystals
Granules
Pellets
Beads

Conical mixers

Batch mixers

A

FOR TURBULENT ACTION

AVA-Huep GmbH u.Co.KG
Phone: +49 8152 9392-0
info@ava-huep.com
www.ava-huep.com

AVA Americas, LLC
Phone: +1(704)248-2767
info@ava-americas.com
WWWw.ava-americas.com

Continuous mixers
L |

201-947-4600

By o

Wyssmont

Circle 48 on p. 78 or go to adlinks.che.com/29249-48
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POWTECH 2010

Nuremberg, 27. - 29.04.2010
Hall 9, Booth-No 9-314

Circle 49 on p. 78 or go to adlinks.che.com/29249-49
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allows bottle labels to be inspected from
any angle, eliminating the need to ori-
ent the product.The 360-deg, full-view
bottle inspection system produces a
seamless and complete image of full or
empty bottles of plastic or glass in vari-
ous sizes up to 1.5 L at line speeds of up
to 400 bottles per min. This company
is also showcasing a new serialization
solution for pharmaceuticals, as well as
a metal detector for inspecting tablets
and capsules. Booth 2673 — Mettler-
Toledo, Solon, Ohio

www.mt.com

A filler that combines high output
rate with weighing accuracy

The model 4192 Twin Auger open-
mouth bag filler is designed to provide
high output rates while maintaining
effective product control and weighing
accuracy. It can achieve filling rates of
7-10 50-1b bags per minute and accu-
racies of £0.2 Ib from the target weight.
The 4192 can handle a wide range of
materials from fine and aerated pow-
ders to sticky, hard-to-feed solids.
The filler offers the ability to execute
dribble or bulk feeds through PLC and
VED control of the augers. Booth 1636
— Chantland MHS, Humboldt, Iowa,
www.chantland.com

An initiative to supply sustain-
able filter technology

This manufacturer has established a
sustainability initiative to help cus-
tomers implement their own sustain-
ability program. The company’s en-
vironmental engineers will provide
technical expertise and innovative
filter technology to its customers to
redesign production processes. The
campaign is designed to increase par-
ticipation in sustainable practices, and

to raise money for nonprofit organiza-
tions that fight climate change. Booth
1038 — Midwesco Filter Resources
Inc., Winchester, Va.

www.midwescofilter.com

Manage multiple-cell scales with
this fast weighing system

The iQUBE2 is said to be the fastest
available commercial equipment for
managing multiple-cell weighscale sys-
tems, boasting the ability to update up
to 500 times per second. The iQUBE2 is
billed as an intelligent digital junction
box that can be used to help ensure ac-
curacy and reproducibility, monitor drift,
test for linearity and identify noise. A key
component is a load-cell emulation fea-
ture that allows the iQUBEZ2 to calculate
accurate weights in the event of a mal-
functioning cell. Calculations are based
on comparisons to functioning cells,
making it suitable for “mission-critical”
applications. Booth 2629 — Rice Lake
Weighing Systems, Rice Lake, Wisc.
www.ricelake.com

5X faster blending with this
alternative to ribbon mixer

The OptimaBlend fluidizing paddle
blender (photo, p. 32D-8 ) offers mix-
ing five times faster than ribbon blend-
ers. The blender is designed to balance
mixing speed and efficiency with low
equipment cost and consumed power.
The blender is suitable for traditional
ribbon blender applications and can
handle diverse ingredients with high
efficiency. Units are available in car-
bon steel, stainless steel and sanitary
construction for a wide variety of solids
to solid and solids-to-liquid blending
applications. Booth 3541 — American
Process Systems, Gurnee, Il1.
www.apsmixers.com
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HEINKEL

Centrifuge & Drying
Technologies

Inverting Filter Centrifuge

Cutting edge centrifuge technology or

filtration, washing and drying of solid/liquid

suspensions

* Widest range of applications - hardest to
easiest filtering products can be handled

¢ No residual heel for exact repeatable
batches and no loss of product

* PAC® technology allows drying of the
product inside of the centrifuge

o Th|n cake filtration operation allows for

f)roved quality and production rates
. | containment eliminates operator
osure

° Ff ective automated CIP

Kilo-Lab Conical
Vacuum Dryer-Mixer

Advanced technology
for real Kilo size
drying research

and development

» Utilizes interchangeable agitator systems
either orbiting arm screw or central shaft

* Flexible small scale volume of 150ml to
1500ml

* Plastic view through vessel available

* Designed for real laboratory requirements
of size, with full instrument & data
recording

* Direct scale up to production or pilot size
units

Horizontal & Vertical
Centrifuges

 Size ranges from 200mm to 1800mm
* Wide range of standard & custom designs
* Laboratory size equipment

Lab Testing Available
Rental & Lease Machines Available

www.heinkelusa.com

Tel: 856-467-3399
Circle 50 on p. 78 or go to adlinks.che.com/29249-50
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Eurus Blowers

American
Process
System

Mesh laminates that optimize
stability, flow and filtration
This line of multi-layer woven wire-
mesh laminates is designed to achieve
an optimum combination of stability,
fine filtration capabilties, flowrate
and backwash properties. The mesh
laminates are diffusion-bonded and
sintered, and are appropriate for chro-
motography bed supports as well as
other applications, such as aeration
beds, air-gravity conveyors and more.
They are available in square sheets of
48 in. per side. Booth 2010 — G. Bopp
USA Inc., Wappingers Falls, N.Y.
www.bopp.com

Combustible dust hazard

training is online

These online training modules are de-
signed to train employees on important
concepts in identification and remedia-
tion of situations involving combus-
tible dust clouds in process vessels,
dust collectors and powder transfer
equipment, as well as possible igni-
tion sources, such as electrical sparks,
static electricity and friction. The on-
line training system automatically
tracks employees’ progress and quiz
scores. Booth 2531 — Chilworth Global
Online Training, Plainsboro, N.dJ.
www.chilworth.com

Accomplish test sieving in less
time with this analyzer

The CPA 2-1 photo-optical particle
size and shape analyzer is designed
for laboratory use, measuring dry,
free-flowing, non-agglomerating par-

ticles. The CPA 2-1 performs an anal-
ysis in an average of 3—5 min, com-
pared to 15-20 min on a traditional
test sieve and shaker apparatus. The
CPA 2-1 is also capable of accurate,
realtime counting of individual parti-
cles, rather than relying on calculat-
ing percentages of a representative
sample. Its accompanying software
correlates raw particle count data
with the sieving distribution curve.
Booth 4034 — W.S. Tyler, St. Catha-
rines, Ontario, Canada
www.wstyler.com

These feeders are approved for
hazardous environments

This line of small vibratory feeders
feature a unique electromagnetic drive
circuit that is approved for Class II,
division I, groups F and G hazardous
environments. They also are designed
for tool-less removal of covers and
screen inserts for trays. Other feeders
are available for Class II hazardous
environments. Booth 1629 — Eriez,
Erie, Pa.

WWW.eriez.com

These blowers have high-
efficiency intake filters

Available in bi-lobe and tri-lobe pack-
ages, these blowers (photo) are equipped
with a high-efficiency integrated intake
filter/silencer and feature oversized cy-
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lindrical roller bearings, piston-ring
air seals, and washable polyurethane
filter media. Both the bi-lobe and tri-
lobe series are rated for pressures of 15
psig and provide air flows up to 3,950
ft3/min. Both series have integral-shaft
ductile iron impellers and vibration
dampeners. Booth 1223 — Eurus Blow-
ers, Suffolk,Va.
www.eurusblowers.com

A cleaner that fits

most cartridge filters

The Green Filter Cleaning Machine is
a standalone cleaner that adjusts to fit
most cylindrical cartridge-filter sizes.
It cleans by releasing shop air through
a rotating air jet that is driven up and
down in a spiral motion inside the
filter cartridge. The fully automated
cleaning cycle lasts for five min. The
equipment can accommodate filters
with inner diameter sizes from 6-14
in. Booth 3504 — Diversi-Tech Inc.,
Lachine, Quebec, Canada
www.diversitech.ca

Improved pressure and flow

from this blower system

The new 1Q blower delivers pressures
to 15 psig, vacuum to 16 in. Hg and
air flows from 200-1,400 ft3/min. The
50-100 hp blower features a sound-
reducing design, digital monitoring,
a removable discharge silencer and a
variable frequency drive for optimiz-
ing efficiency. Booth 1721 — Gardner
Denver Inc., Quincy, Il1.
www.gardnerdenver.com |

Scott Jenkins
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Retsch

early 700 exhibitors and 15,000
visitors are expected to partici-
pate in Powtech 2010 — The
International Trade Fair for
Mechanical Processing Technologies and
Instrumentation (Nirnberg, Germany;
April 27-29; www.powtech.de). Decision-
makers from around the world use this
forum to learn the latest innovations in
size reduction, milling, screening and
mixing. Simultaneously and at the same
venue, is TechnoPharm 2010, the Interna-
tional Trade Fair for Life Science Process
Technology (www.technopharm.de).

In addition to the exhibition, visitors
can also participate in a number of
additional activities during the show,
including the World Congress on Par-
ticle Technology, supported by Partec.
Several events related to explosion is-
sues, with updates on current knowl-
edge and source information about
innovations in safety and explosion
protection will also be offered. These
include the seminar “Industrial explo-
sion protection and tests to the Ger-
man Health & Safety Act — Practical
Examples,” organized by the VDI Wis-
senforum (www.vdi.de/explosion), and
the Index Safety Congress, which is
devoted to industrial explosion protec-
tion (www.ind-ex.info). What follows
is a selection of some of the products
being exhibited at Powtech.

Finding the optimal mill param-
eters without trial and error
Thanks to the introduction of a new
generation of conical sieve mills
(photo) and a technical center with
an analytical laboratory, this firm
has done away with trial-and-error
methods for mill optimization. This
conventional method has been re-
placed with statistical design of ex-
periments, which makes it possible to
look for patterns in the available data.
The results of this analysis have been
incorporated into a guideline, which
is available for users to meet their
product and process specifications as
close as possible to the specifications
and process variables chosen in the
preliminary phase of product devel-
opment. Hall 9, Stand 320 — Frewitt
S.A., Granges-Paccot, Switzerland
www.frewitt.com

Note: For more information, circle the 3-digit number

on p. 78, or use the website designation.
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KMPT

Brabender
Technologie

Bulk metering-and-discharging
systems for food products

Along with its comprehensive product
line for powder and bulk metering and
discharging, this firm will be launch-
ing the new gravimetric metering
feeders from the company’s Food Line
(photo). Developed in close coopera-
tion with a leading food company, the
new product line comprises hygienic
designs of a variety of well-known me-
tering feeders, including the FlexWall
Plus Feeder, with its paddle-agitated
flexible hopper, loss-in-weight scales
with screw feeders, vibrating-tray
loss-in-weight feeders and weight-
belt feeders. Thanks to this diversity,
the Food Line offers suitable metering
feeders for virtually all bulk ingredi-
ents commonly metered in the food in-
dustry. Hall 7, Stand 164 — Brabender
Technologie KG, Duisburg, Germany
www.brabender-technologie.com

Frewitt

A combined cone and bell dryer
for laboratory applications

The new 4-L laboratory-scale Type
BD 4-L dryer (photo) extends the ex-
isting BD Series, which combines the
advantages of a cone dryer and a bell
dryer. Suitable for small amounts of
product, the 4-L Series can be used for
design tests at a user site or in this
firm’s test center. The dryer features a
patented combination of a cone dryer
with hemispherical base and an effi-
cient agitator design, which means the
drive shaft undergoes small deflection
with a close clearance. The removable
drive shaft offers a high degree of flex-
ibility by selecting various agitator de-
signs that are customized to the prod-
uct characteristics. A glass lid allows
the course of the process to be moni-
tored. Hall 9, Stand 242 — KMPT AG,
Vierkirchen, Germany
www.kmpt.com
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A new mill for different
and difficult tasks

The new SM 300 cutting
mill (photo; p, 32I-1) com-
bines powerful size reduc-
tion with easy handling.
Its variable speed (700 to
3,000 rpm) and very high
torque enable the mill to
be adapted to many dif-
ferent and difficult tasks,
including grinding hetero-
geneous sample mixtures.

The grinding chamber is GEANiro

easy to access for cleaning;

its housing is simply folded back and
the push-fit rotor removed, without
tools. The mill can be equipped with
a range of accessories, including a
version for heavy-metal-free sample
preparation. Hall 7, Stand 340 —
Retsch GmbH, Haan, Germany
www.retsch.com

Water and organic solvents can
be used in this spray dryer

This firm will be exhibiting one of its
smallest spray dryers, the SDMicro
(photo). This laboratory-scale spray
dryer is equipped with a two-fluid
nozzle for atomization that can be
used for both water- and organic-sol-
vent-based formulations. The system
is designed with the smallest possible
spray-drying chamber that allows for
retaining the same air flow pattern as
a large-scale spray dryer. This makes
it possible to conduct realistic tests at
a very small scale and produce small
quantities of powder for product and
concept evaluation. Hall 1, Stand 115
— GEA Niro, Spborg, Denmark
WWwWWw.niro.com

A split butterfly valve for
contained transfers

The Miiller Containment Valve (MCV;
photo, p. 32I-4) is a stable and ro-
bust split butterfly valve that is also
pressure tight, making it suitable for
transferring highly potent or toxic
substances. The seal around the valve
disk has been made very small to re-
duce costs, and the valve disk can be
exchanged in less than 5 min. The
MCYV is suitable for OEB 4 (OEL 1-10
pm/m3),is GMP compliant and is avail-
able in sizes of DN 100, 160, 200 and
250. The valve is dust and liquid tight

Haver & Boecker OHG

at pressures up to 2 barg, with higher
pressures possible upon request.
Product-contacted components are in
AISI 316L stainless steel (or Hastel-
loy upon request), with a PTFE seal.
Hall 9, Stand 316 — Miiller GmbH,
Rheinfelden, Germany

www.mueller-gmbh.com

This particle analyzer

delivers data in realtime
Laser-diffraction-based Insitec par-
ticle analyzers (photo) are designed
specifically for use in the process set-
ting. The realtime data they deliver
transform process control and enable
manufacturers to operate plants at
optimal performance: better capital
utilization, lower energy consump-
tion and reduced waste. In cement
production, for example, the instal-
lation of Insitec systems drives down
specific energy consumption and im-
proves product quality and consis-
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Malvern Instruments

tency, thereby enabling greater use of
cost-efficient, environmentally benign,
replacement materials. Hall 9, Stand
306 — Malvern Instruments Ltd.,
Malvern, UK.

www.malvern.com

Inline particle analysis,

even in hazardous areas

This firm is presenting its latest de-
velopment, the Inline Particle Probe
IPP 70-SLe (photo, p. 32I-4). The
probe adds to its Series of ATEX-
certified probes, enabling particle
measurements in Zone 0 through
Zone 20. The new probe is especially
suited for applications in mixing and
granulation processes in the chemi-
cal and pharmaceutical industries.
As with all probes in the IPP Series,
this latest version covers the mea-
surement range from 50 to 6,000 pm.
Hall 7, Stand 551 — Parsum GmbH,
Chemnitz, Germany
www.parsum.de

Measure particle concentration
and size with this analyzer

The new welas digital 2000/3000 light-
scattering spectrometer system (photo;
p- 321-8) determines particle concen-
tration and particle size precisely and
reliably. For particle size measure-
ment, up to four measurement ranges
can be selected from a single device,
covering the measurement range from
0.2 to 105 pm. Particle concentration
can be measured from less than 1 par-
ticle/cm3 up to 106 particles/cm3. The
sensor operates at temperatures from
-90 to 70°C, with options to handle
250°C and pressures to 10 bar. The
fiber-optics-based system uses a 35-W
Xenarc lamp, incorporates a 20 MHz
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© 2010 Costacurta S.p.A.-VICO  AD: www.graficadueprint.com

For more than eighty years, we at Costacurta have
been constantly and resolutely committed to the
development and manufacture of special steel wire and
plate components used in many different industrial
processes. Every day at Costacurta, we work to
improve the quality of our products and services and the
safety of all our collaborators, paying ever-greater
attention to the protection of the environment.
Within the wide range of Costacurta products you will
also find some, described below, that are used specifically
in the oil, petrochemical and chemical industries:
- RADIAL FLOW AND DOWN FLOW REACTOR INTERNALS;
- GAS-LIQUID AND LIQUID-LIQUID SEPARATORS;
-ARMOURING OF REFRACTORY, ANTI-ABRASIVE AND
ANTI-CORROSIVE LININGS.
For more information visit our website or contact the
division 'C' components for the oil, petrochemical
and chemical industries at tcsc@costacurta.it.

rCostacurta

SINCE 1921...
AND WE
STILL LOVE IT

Gas-liquid and liquid-liquid separators

Costacurta S.p.A.-VICO Management systems
via Grazioli, 30 certified by LRQA:
20161 Milano, Italy ISO 9001:2008

tel. +39 02.66.20.20.66 ISO 14001:2004
fax: +39 02.66.20.20.99 OHSAS 18001:2007

www.costacurta.it

Circle 51 on p. 78 or go to adlinks.che.com/29249-51
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Buss-SMS-Canzler

Thin Film Dryer

Circle 52 on p. 78 or go to adlinks.che.com/29249-52

SMS

Show Preview

Parsum

digital processor and a USB interface.
— Palas GmbH, Karlsruhe, Germany

www.palas.de

This combined classifier and mill
is designed to save energy

The Mikro ACM SD air-classifying
mill (photo) is said to save not only
power, but also costs, space and main-
tenance. Only one motor is used in
combination with a spring-pulley
belt drive. The motor shaft drives
belt pulleys for both air classifier and
mill. The speed of the air classifier is
infinitely variable; for the ACM size
40, it is from 820 to 3,500 rpm. In the
regenerative operation of the classi-
fier, the energy gained is thus made
available for the milling. As a result,
electricity consumption, manufactur-
ing costs, and space and maintenance
are reduced. Hall 7, Stand 360 —
Hosokawa Micron GmbH, Cologne;
a branch of Hosokawa Alpine AG,
Augsburg, Germany
www.hosokawamicron.de

Convert products into dust-free
pastilles with this process

Each of the nine members of the Ro-
toform family of steel-belt pastillation
systems has been designed to meet
specific process requirements in the
oil, chemical, plastics and food indus-
tries. At the heart of the system is a
special drop depositor — the Rotoform
itself — that feeds droplets of the mol-
ten product onto a continuously run-

Miiller

Hosokawa
Micron

ning steel belt. The product is rapidly
solidified as the belt is cooled by water
from beneath, then discharged in the
form of dry, uniform, free-flowing and
dust-free pastilles. The highly flexible
process handles molten product at
temperatures of up to 320°C and vis-
cosities up to 50,000 cP. Depending on
the system used, pastilles can be pro-
duced with diameters of 1 to 30 mm.
Hall 7, Stand 425 — Sandvik Pro-
cess Systems, Div. of Sandvik GmbH,
Fellbach, Germany
www.sandvik.com

The latest developments in
particle-size standards

A new silver-coated opaque particle
standard covers the size range from 19
to 190 microns. It has been analyzed
within the Quality Audit Scheme of
independent company LGC Standards,
and has produced the best ever re-
peatabilities seen by laser diffraction
analyzers, says the manufacturer. The
firm’s managing director will be dis-
cussing the latest trends in particle size
standards during the World Congress
on Particle Technology, which takes
place alongside Powtech. — Whitehouse
Scientific Ltd., Waverton, UK.
www.whitehousescientific.com

Cyclone separation gets even
more efficient

Mechanical ReCyclone Systems con-
sist of batteries of Hurricane Cyclones
and particle separators (recirculators)
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located downstream of the cyclones.
The recirculator reintroduces the
fine, non-captured particles into the
cyclone. The tangential gas stream

becomes enriched with particles
while the axial gas-stream exhausted
to the stack is clean. A ReCyclone MH
is said to reduce emissions of a stand-
alone Hurricane Cyclone by 40-60%,
says the manufacturer. The Hurri-
cane (photo, p. 321-8) is claimed to be
the most efficient cyclone on the mar-
ket for the same pressure drop. Hall
6, Stand 202 — Advanced Cyclone
Systems, S.A., Porto, Portugal
www.acsystems.pt

A ‘clever measurement system
for bulk solids flow

The C-Lever direct (photo, p. 32I-7)
achieves an optimum accuracy in
measuring bulk flow — regardless
of density, friction, particle type and
flowrate. The device has no mechani-
cal parts and offers up to £0.2% of the
volumetric range with a turndown
ratio of five-to-one. Bulk materials can
be viewed through the unit’s window,
and an exhaust air-cleaning system
can also be retrofitted. The C-Lever
direct permits easy cleaning in case
of product change, such as color pig-
ments or other problematic materials.
Hall 6, Stand 240 — Rembe GmbH
Safety + Control, Brilon, Germany
www.rembe.de

Standard and customized piping
components on display here

This firm will demonstrate the variety
and possibilities provided by its easy-
to-install, modular pipework system.
Serial and connection options for di-

Goudsmit Magnetic Systems

ameters of 60 to 800 mm are avail-
able. Additions to the product range
on display include two-way distrib-
utors, shutoff valves, pipe regula-
tors and gates, and also an innova-
tion regarding system components
that are certified shock-explosion-
proof to 10 bar overpressure. The
complete modular range includes
wall thicknesses of 1 to 3 mm, and
alternative surface options, includ-
ing conductive powder coating,
galvanized or stainless steel. Hall
6, Stand 222 — Fr. Jacob Sohne
GmbH & Co., Jacob Pipework Sys-
tems, Porta Westfalica, Germany
www.jacob-rohre.de

Save time, space and money with
this modular filtration system
Prodet mega is a standardized filtra-
tion system based on prefabricated
components and modular design for
applications with capacities of 2-mil-
lion m3/h. The cleaning system is
combined with the most modern fil-
tration media and handles filter bags
of 8 m and longer. ProJet mega can
be adapted to all the local standards,
systems and processes, and requires
less space for installation. The system
is also designed to reduce transporta-
tion costs and minimize installation
costs. Hall 9, Stand 105 — Intensiv-
Filter GmbH & Co. KG, Velbert-Lan-
genberg, Germany
www.intensiv-filter.com

Removing iron from powders
gets cleaner with these magnets
Both the standard and rotating clean-
flow magnets do not include welded
seams in the new design, which allows
for a very smooth finish and excludes
the formation of bacteria. Ra values
between 0.05 and 0.3 ensure that even
the finest iron dust will be removed
from powders. The door construction
has also changed to include a quick
release between the extractor and
magnets, as a result of which the for-
mer will always be pulled outwards as
well. A new seal makes it possible to
work with a high overpressure, which
is an important factor for filling pres-
sure-sensitive bags. Hall 9, Stand 322
— Goudsmit Magnetic Systems B.V.,
Waalre, the Netherlands
www.goudsmit-magnetics.nl

HAVER & BOECKER

POWTECH 2010
April 27-29
Hall 9, Stand 526

The Solution
Provider

|eued ....'l“"F I
|1 =l

The cost-saving
packing system

HAVER®
FFS DELTA NT

Filling of free-flowing
granular, micro-granular or
powdery bulk materials into

plastic tubular film bags
made of PE or PP

HAVER & BOECKER, Germany
Phone: +49 2522 30-271
E-mail: chemie@haverboecker.com

www.haverboecker.com

The designation ® indicates a registered trademark
of HAVER & BOECKER OHG in Germany. Several
indicated designations are registered trademarks
also in other countries worldwide. M 914-E4
Circle 53 on p. 78 or go to adlinks.che.com/29249-53
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Directory of Chemical
Producers

is the world’s
plant locations and cl

o sive, accurate and timely coverage of the chemical ] ;
industry since 1961. It is backed by the extensive resources of our sister publications— H "
Chemical Economics Handbook, China Report, Specialty Chemicals Update Program, and :r, - - =

World Petrochemicals.

Available Now!

2009 DCP-EUROPE
This directory includes:
e 2,735 Chemical manufacturing companies
e 3,880 Chemical manufacturing sites
e 12,465 Individual chemical products, extensively cross-referenced

e Plant-by-plant capacity data for more than 210 products, including petrochemicals,
organic intermediates, inorganic chemicals, polymers and fibers

* New in this edition: Russia

e Available in an easy-to-use book edition or through the powerful Internet service
which provides the convenience of desktop access for multiple users

www.sriconsulting.com/DCP

Smart Research. Smart Business.

SBL

A Division of Access Intelligence, LLC

CONSULTING
®

MENLO PARK + HOUSTON -« BEUING + NEW DELHI + RIYADH -+ SEOUL + TOKYO -« ZURICH
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This conveyor is easy

to access and maintain

The ProClean Conveyor permits eas-
ier maintenance and filter replace-
ment via its freely accessible cover;
there’s no need to disassemble con-
nections. For the first time, it is pos-
sible for operators to observe the fill-
ing level directly through a sight glass
in the housing cover. A vacuum/pres-
sure display simplifies parameter set-
tings in order to achieve the desired
conveying modes from dilute phase
to plug conveying. An additional inlet
at the cover permits contamination-
free addition of further products via
the same connection. Hall 9, Stand
431 — Hecht Technologie GmbH,
Pfaffenhofen, Germany
www.hecht-anlagenbau.de

This machine puts powder

into lots of PE bags

The Integra and Rotoseal packaging
systems meet the demands for higher

speeds, cleanliness, weighing accuracy,
high-level product protection and ease
of operation and maintenance. Now
it is also possible to fill powder-type
chemicals into water-tight polyethyl-
ene (PE) bags (photo; p. 321-2) using
the new Adams and Benjamin packag-
ing machines. The Adams is a rotat-
ing, high-speed system equipped with
eight or ten filling spouts, which allow
packaging speeds of up to 1,200 bags/h.

The Benjamin has one to four spouts,
making it suitable for medium-sized
capacities. Hall 9, Stand 526 — Haver
& Boecker OHG, Oelde, Germany
www.haverboecker.com

A reactor-dryer system for
high-temperature applications
When products have to be heated
indirectly, the maximum achievable
temperature with thermal oil is about
400°C. In cooperation with a major
chemical group, this firm has designed
a high-temperature reactor/dryer that
uses special electrical heating pads
wrapped around the drum for heating
up to 600°C. The tailor-made heating
elements with redundant heating cir-
cuits provide an even and controlled
heat transfer. The completely closed
system can be operated under vac-
uum or under pressure. Hall 9, Stand
314 — AVA-Huep GmbH + Co. KG,
Herrsching, Germany
www.ava-huep.com

HMEAT EXCHANGERS M HEAT EXCHANGERS

A World of Possibilities meters & controllers

- s
: iR =

Industrial style,

+ IP65 protection (dust and weatherproof)

+ Gas flows from 0-1 ml,/min to 0-11.000 m3,/h

+ High accuracy, excellent repeatability

¢ Analog / RS232 / Profibus-DP® / DeviceNet™

+ NEW: “CTA”-series for low pressure drop;
itive to moi or particul

+ Outstanding price / performance ratio

Innovation - Experience - Excellence

»

Bronkhorst®
HIGH-TECH

www.bronkhorst.com - info@bronkhorst.com

The heat transfer people
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A single packaging machine

that does it all

The latest FFS (Form-Fill-Seal) pack-
aging systems will be presented at
Powtech. The machinery program
includes three machines for differ-
ent bulk-goods applications and
variable output levels up to 2,400
sacks/h. The substitution of FFS
process for premade paper or plas-
tic sacks is gaining importance, says
the manufacturer. Inline bag mak-
ing, filling and sealing offers consid-
erable advantages in terms of cost
and handling when compared with
traditional, separate processes of bag
production, storage, transport, fill-
ing and sealing. Packaging produced
by the FFS is also said to excel with
high functionality, such as improved
product protection, attractive goods
presentation and extended shelf life.
Hall 9, Stand 454 — Windmodller &
Holscher KG, Lengerich, Germany

www.wuh-group.com

—welas— digital 3000 H

Manage inventories with this
cable-based level transmitter

The newest edition of the TM-MM-
SMU Inventory Management System
is designed to handle some of the most
harsh and dynamic conditions. The
level transmitter incorporates state-
of-the-art sensors, a wide choice of
operator interfaces, auxillary outputs
and displays, and a unique remote/
vendor managed inventory solution.
The device measures the level of ma-
terials in bins, silos and tanks up to
150 ft in height, and the sensor is suit-
able for use with a variety of powders,
granules, slurries and liquids. Hall
6, Stand 230 — Techmark GmbH,
Munich, Germany

www.techmark.de

Advanced
Cyclone
Systems

A new instrument

for surface characterization

The Belsorp-max is a static volumet-
ric sorption instrument for measuring
the physisorption and chemisorption
of vapors. It can be used for measure-
ment of the smallest micropores up to
macropores because of the wide, rela-
tive pressure range handled. Water
vapor sorption is integrated into the
standard unit, and chemisorption can
be integrated as an option. Standard
analyses include specific surface area
(BET), pore size distribution, vapor
adsorption and chemisorption. Hall
6, Stand 451 — Rubotherm GmbH,
Bochum, Germany

www.rubotherm.de [ |

Gerald Ondrey

AA

FOR TURBULENT ACTION

AVA-Huep GmbH u.Co.KG
Phone: +49 8152 9392-0
_info@ava-huep.com
www.ava-huep.com

AVA Americas, LLC
Phone: +1(704)248-2767
info@ava-americas.com

WWwWw.ava-americas.com

MIXING AND DRYING AT ITS BEST!

Batch mixers

Continuous mixers

Batch dryers

Continuous dryers

Conical mixers

Circle 49 on p. 78 or go to adlinks.che.com/29249-49
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Smart. Robus'i'. Economical.

Magnetrol’s non-contact level transmitters combine
advanced features with a user-friendly price point.

R82 Radar Transmitters

The benefits of radar measurement are unmistakable.
Unfortunately, they came with a price. Or, we should say, a
high price tag. Now, that’s changed.

Magnetrol’'s Model R82 is a high-performance radar
transmitter whose low cost makes it ideal for your everyday
level applications. The R82 comes with features you’d only
expect to find in a more costly transmitter like echo-rejec-
tion profiling that is simplified for easy use and a
microwave beam that is rotatable for optimized operation
without removing the transmitter.

Configure the R82 locally with a menu-driven four-push-
button LCD display, or remotely with HART® digital commu-

nications or PACTware™ software.

3SS Ultrasonic Transmitters

Magnetrol’s Model 355 ultrasonic transmitter measures
liquid level, volume, or open channel flow with an unsur-
passed level of performance and ease of operation. Using
advanced electronics, the 355 analyzes the ultrasonic echo
profile, applies temperature compensation, rejects false
target echoes, and then processes the true echo from the
liquid’s surface. This gives an accurate and reliable meas-
urement even when application difficulties like turbulence
and false echoes are present.

Model 355 configuration is easily accomplished via the
menu-driven four-push-button, dual line LCD user interface,
or remotely with HART digital communications or

PACTware™ software.

unDT"\ A
[ g ' u ')

COMMUNICATION PROTOCOL

|PAC T

Visit us at magnetrol.com for more information

These all-new transmitters are available in cast aluminum or
Lexan® housings with process wetted parts of economical
polypropylene or chemical-resistant materials.

VoV

on these new non-contact transmitters.

@ Magnetrol

Worldwide Level and Flow Solutions™
1-800-624-8765 * magnetrol.com

info@magnetrol.com
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Measurement guide
for replacement

sliding it out of the way.

Department Editor: Scott Jenkins seals
echanical seals play a pivotal role in the chemical Radial space available Shaft  1ap gepth
M process industries (CPI). As the sealing interface N around shaft center line or stud
between rotating process equipment and the o Bolt/stud R Bearing Lﬂe;(:%lnnf length

materials contained inside, these devices prevent y //,_/—q":c\le Y diameter . g Sleeve length
product leakage and fugitive emissions, while per- o’ o N | | l from mounting
mitting process machines, pumps and compressors Ky 5 \ |=— surface —
to operate at ever-increasing pressures, vacuums, / y b ! S
temperatures and speeds. Even the most basic : ( - Recess. \Shaft/sleeve dia.
mechanical seal is a complex assembly. 1 1 diameter | - Shaft length— - Vessel

Correct measurement of the machinery for b 9 it any) from mounting  1.D-
replacement seals can be an underappreciated b k / A B::;:Pg surface
aspect of maintenance planning. . E ’/T o ; R

The following steps outline basic procedures and Bolt/stud — -~ Beari lgesa:t: bl:;s:ianlacr.r;% -»LﬁRecpetzs
considerations involved in measuring machinery for S~._ pattern -~ heeaigﬂ'g line mounting surface (if any)
replacement seals. T ] |
MEASURING FOR SHAFT SEAL REPLACEMENT .
Step 1. Shaft diameter Mlacjs T e Mscj) O
Measure the shaft diameter () where the replacement seal will y 4
be installed. It's important to actually take a measurement of
the shaft and sleeve, rather than relying on dimensions from the ! ! \
machinery’s blueprints. ‘ ‘ ! !

The shaft diameter can vary slightly at different points along z ] { :
its length, so take the measurement where the seal will be I / '
positioned. This may mean removing the existing seal, or at least g

The shaft may be worn or fretted, so obtain an average
measurement of the shaft. This can be accomplished by taking
several measurements with a micrometer or caliper, then averag-
ing them. An alternate way to get an average measurement of
the shaft is to use a diameter-reading tape measure. These are
precision tapes with a vernier scale, which allows you to mea-
sure shaft diameters to within 0.001 in.

After taking the most precise measurement possible of the
shaft and the sleeve, if any, it may be useful to take a photo-
graph of the shaft if it is frefted or worn. Your seal supplier can
be a resource for more information.

Step 2. Radial clearance

Using a rule or tape measure, measure the radial clearance around
the shaft and identify the nearest radial obstruction. If more than
one obstruction exists, measure and mark all on a skefch.

Step 3. Axial clearance

Measure the axial clearance to the first obstruction. This is usu-
ally the distance from the seal mounting point to the bearing or
drive assembly. There may, however, be other closer obstruc-
tions, such as shaft couplings. A sketch can be helpful in com-
municating your needs.

Step 4. Seal mounting

Determine how the existing seal is mounted. For example, are
there bolts or studs fastening it in place? If so, how many are
there, what size are they, and how are they distributed around
the diameter of the shaft?

Start by measuring the distance between the centers of each
pair of adjacent bolts (X). Take this measurement for every pair
of bolts — bolt spacings may not be equal around the circle.

See the accompanying illustrations for how to convert com-
mon bolt patterns to a mounting bolt circle (MBC). You can
check your work by measuring from the shaft outer diameter to
each bolt center. Twice this distance, plus the shaft diameter,
should also equal the MBC dimension. Careful attention is
important here because the shaft may not be centered exactly
within the bolt circle.

If studs are used for fastening, determine their lengths. Measure
lengths and provide details of thread length, as well as whether or
not the studs are welded onfo or threaded into the machine.

/
\

MBC = X/ cos 30 deg
Verify MBC = 0@ + 2(2)

MBC = X
Verify MBC = 8 +2(2)
.- -~ MBC - -
-
MBC\/TQ) ,

N Z

1

3 V43
v s A
LX -

MBC = VX2 + ¥2
Verify MBC: if Z1=22=23=24
then MBC = @ +2(2)

MBC = 2(X)
Verify MBC = @ + 2(2)

Mncw/,@/” @

@

-y

MBC = 2(X) [m)

Step 5. Mounting surface

Check the surface on which the seal
will be mounted. Is it flat or perpendic-
ular to the shaft? Use a straightedge
and a machinist’s square to verify this
information, which will be important
when mounting a new seal.

Note that some equipment has a
machined recess around the shaft
cutout, where a boss on the seal is
intended fo fit for centering purposes.
If there is such a recess, measure
both the diameter and the depth.
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C-Polymers 2 CBC

what makes a

OUTSTANDING
POLYM

No one knows more about drying p
GEA Niro. Which is why we count |
producers worldwide among our cul
extends from engineering powder

and supplying efficient drying solutions. We can help you

determine the optimum drying solution — designed to match
your exact product and plant specifications.

Our full range of drying systems includes spray, flash and
fluid-bed drying systems. Our experience encompasses some of
the world’s largest projects within the petrochemical industry,

as well as small units for very specialised applications.

GEA Niro will help you address the industry’s toughest
safety and environmental compliance challenges. Our
state-of-the-art equipment is designed to increase
manufacturing availability and reduce downtime. And we
can help you minimise production costs through efficient
energy utilisation. For more information about how GEA
Niro can help you produce outstanding polymers and resins,

please visit www.niro.com.

GEA Process Engineering
GEA Niro

Gladsaxevej 305, PO Box 45, DK-2860 Soeborg, Denmark
Tel +45 3954 54 54  Fax +45 39 54 58 00
E-mail: chemical@niro.dk  Website: www.niro.com
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WHO'S WHO

Seale Stello

Richard Seale is promoted to presi-
dent of the Automation and Control
business unit of Mustang (Houston).

Mike Mason, executive vice-president
of the Fisher Div. of Emerson Process
Management has been elected chair-

man of the Valve Manufacturers

Assn. of America (Washington, D.C.).

Michael Rosenberg is now vice-
president of business development
for OPX Biotechnologies (Boulder,
Colo.), a renewable biochemical and
biofuel company.

Gorck

Matcor, Inc. (Doylestown, Pa.), a
cathodic protection and corrosion-
prevention firm names Jeffrey Stello
president and CEO.

BASF Catalysts (Iselin, N.J.) names
Rui-Artur Goerck group vice-
president, mobile emissions catalysts,
and Hans-Peter Neumann group vice-
president, process catalysts

and technologies.

EagleBurgmann USA (Houston), a
maker of mechanical seals and pack-
ings, names Dow Secrest global key

Yarosh

Neumann

account manager, and Andy Martin
communications manager.

Joerg Riesmeier is named managing
director and chief operating officer of
Direvo Industrial Biotechnology
GmbH (Cologne, Germany).

Ken Yarosh, global service line man-
ager for Dow Corning’s Specialty
Chemicals Business, has been elected
vice-chairman of the board of direc-
tors for the American Soc. of Test-
ing and Materials (Washington). W
Suzanne Shelley

Celebrating 35 Years of Bringing You

the Latest in Processing Solutions!

140 50mCH_PTXi1(

Process Technology for Industry

PTXi

—————]international

INTERNATIONAIS

Powider

ENEXROSIHION
MAY 4-6, 2010

Donald E. Stephens Convention Center
Rosemont, IL (adjacent to O’Hare Airport)

11444 W. Olympic Blvd. e
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For information about exhibiting, visit
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UT THE
INOL PERFO MANCE CREW
‘1'0 WORK FOR YOU.

In the heat transfer fluid race the competition can get pretty heated. That's why you need the Therminol® Heat
Transfer Fluid Performance Crew working for you. From start to finish, the Therminol TLC Total Lifecycle Care” team
of seasoned professionals is ready to support you with everything you need to win. For your people, we provide
start-up assistance, operational training and a technical service hotline. For your facility, we offer systerm design,
quality Therminol products, sample analysis, flush fluid & refill and a fluid trade-in program*. We provide everything
you need to keep your heat transfer system at peak performance throughout its lifecycle. So join the winning team.
In North America call 1-800-426-2463 or in Europe 32.10.48.12.11. You'll see no other heat transfer fluid delivers

more proven comprehensive performance than Therminol. I L

www.therminol.com Heat Transfer Fluids by Solutia

Operaticaal Tratin |'n.g' “Techmcal Senace Holifne

Lample Analysis Flesh Fluid & Refil

- -
h E8olutia Ing, 2008. Therminel®, TLC Total Lifecycle Care™ and Solutia and INFINITY LOGO® are trademarks of Solutia Inc, registered in the U5, i'J.
and in other countries. "Available only in North America
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Mechanical Design Aspects for

High-Performance
Agitated Reactors

material properties

requirements,

An understanding of the mechanical design
helps in specifying, maintaining and
revamping agitated reactor systems
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M. Stadtaus, H.-J. Weiss, W. Himmelsbach and J. Smith

Ekato

he stirred tank reactor with ro-
tating mixers remains the back-
bone of the chemical process in-
dustries (CPI). While mixing is
considered a mature technology, it is
clear that continued technological de-
velopment is necessary to achieve the
state-of-the-art design demanded by
ever-increasing efficiency needs.

As worldwide competition forces
the CPI to increase the profitability of
their production plants, it is even more
important for process developers and
plant design engineers to understand
the mechanical design aspects of agi-
tated reactors. Process design is often
an interactive procedure of chemical
and thermodynamic requirements on
the one hand, and plant or mechanical
restrictions on the other. Chemical and
mechanical engineers work together
to reach the common goal of optimum
reactor design. And, this knowledge is
also important for plant operators and
maintenance engineers. Often there
is a need to boost the plant capacity
and process efficiency by revamps and
modifications of the reactors. Only an
awareness of the mechanical condi-
tions in the existing reactor will pre-
vent expensive failures.

This article gives an overview of the
mechanical design aspects of agitated,
high-performance reactors that will
help in endeavors to specify, maintain
and also retrofit equipment. The ar-
ticle is addressed to process develop-
ers, plant designers, plant operators
and maintenance engineers. First,
the agitator and its components are

tank and so on)
‘ tank internals

optional FEA

Mechanical seal <—p,T

illustrated, and then the dy-

namic forces created by the

Design details,

Maintenance
4—
finish GmP

CIP/SIP/sterile

agitator are explained —

restart in

those forces that act on the

sediment
and others

agitator itself, on all reactor
internals and on the vessel,

Manufacturing, shipping,

commissioning

including its steel structure.
In addition, the article ex-
plains resonance and vibra-
tion phenomena and how
these are considered. Mechanical seals
play a critical role, resulting in safe
and economic operation of pressur-
ized reactors. Their detailed descrip-
tion, however, would exceed the scope
of this article (for more on mechanical
seals, see Mechanical Seals, Chem.
Eng., December 2004, pp. 36—42).

Process intensification
Higher productivity in the CPI can be
defined as higher output per plant vol-
ume, less energy and raw material con-
sumption together with reduced wastes,
and better product quality. In addition to
these points, focus is also being given to
reducing investment and maintenance
costs. Bigger plants for bulk chemicals
provide economies of scale, and a more
sophisticated design of the equipment
leads to reduced maintenance. Apart
from these needs, specialty chemicals
producers also expect high flexibility
in production for faster time to market.
The solutions of the equipment manu-
facturers to fulfill these requirements of
the process industry can be summarized
as “process intensification”.
Considerable progress in process
intensification for mixing has already
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FIGURE 1. Many factors are involved with design-
ing an agitator system for a given application

been achieved and is still ongoing [I].
One example is in agitated gas-liquid
reactors [2]. Bulk chemical reactors
often convert gases with inert compo-
nents, such as oxidizers with air, and
require large reactors with a capacity
in excess of 1,000 m3. Their continu-
ous operation requires precise tuning
of the interaction between agitation
hydrodynamics and the superim-
posed liquid- and gas-feed and outlet
streams with the reaction kinetics for
optimum process results.

For a successful reactor design,
consideration has to be given to the
relationship between all relevant pa-
rameters. This includes not only the
operating conditions, such as tem-
perature, pressure and fluid proper-
ties, but also tank size and shape, all
internal components (such as baffles,
feed and outlet pipes, spargers, and
heating-and-cooling equipment) and
structural components (such as steady
bearings), as well as power input or
agitation intensity. Agitation not only
defines the process results, but is also
the source of all dynamic loads that
must be considered for the design of
the reactor unit. It is obvious that the
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FIGURE 2. This overview of a general reactor layout shows the
main components of agitated reactors and their interfaces

conditions of intensified processes
need a new, integrated approach for
reactor design, which considers the
agitator and vessel as one unit.

Design of agitated reactors
The design of agitators and reactors
starts by defining the process per-
formance and operating conditions
(Figure 1). The results are the basic
engineering data for the reactor and
agitator including the main dimen-
sions of all components, impeller type,
number of impellers, size and speed or
power input respectively as described
in detail in several references [I-3].
These data are the input for the design
work of the mechanical engineers.

The next step is to find the ideal
balance between the process require-
ments and an economical, mechanical
solution of the vessel-agitator system.
As the agitator is connected via the ag-
itator mounting flange, the vessel and
agitator cannot be treated as separate
units because their designs mutually
influence each other. Figure 2 shows
an overview of the general reactor lay-
out and lists its key components.

In addition to these key agitator
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/
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FIGURE 4. Torque (M;) and hydraulic radial force (F,) are

components, a variety of ancillary
equipment also needs to be consid-
ered. For example, vessel supports
could take the form of a skirt, bracket
or leg design. Heat exchangers can
be divided into external and internal
types. The design of an internal heat
exchanger can be classified as plate,
coil or tube bundle. There are many
more aspects to be considered. If the
diameter of the manhole is restricted
by mechanical or structural needs, for
example, this would have a direct im-
pact on the impeller design to ensure
that the impellers could be inserted
into the reactor. If the manhole is too
small, the impeller hubs can be of a
split-clamped design or the blades
may be bolted.

Computer-aided engineering

The use of computers for engineering
purposes has developed rapidly over
the last two decades and has now be-
come an indispensable tool for the me-
chanical design of agitated reactors and
internal components. Therefore, the use
of numerical simulations, for example
computational fluid dynamics (CFD)
and finite element analysis (FEA), has
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functions of the tangential forces (F,z,-, left). Derivation of the
hydraulic force (F) is shown on the right

become mandatory (see box, p. 40).

The complex flow pattern in agitated
reactors can be computed and visual-
ized with CFD calculations. Not only
does this facilitate the understand-
ing of hydrodynamic mechanisms,
but CFD data can also be used for the
determination of the heat transfer
coefficients of complex heat exchang-
ers. Hydraulic loads, such as pressure
distributions and forces based on local
flow velocities, are calculated by CFD
and then used as input for FEA.

The mechanical behavior of a struc-
ture, such as natural frequencies,
stresses and deformations, can be
ascertained with FEA. The general
advantages of numerical simulations
include the following:

e Reduced development time,
faster time to market

e Application specific dimensioning
of vessels and their components for
savings in time, energy and money

e Improvement of plant safety

¢ Increased reliability and operational
safety; better planning of shutdown
and maintenance intervals

¢ Prevention of potential safety and en-
vironmental risks at an early stage

for
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of advantages including the following:
details and their mutual influences

number of tests needed
ence and empirical data

power and energy

combined with experiments for validation.

CFD AND FEA

Computational fluid dynamics (CFD) and finite element analysis (FEA) are
important simulation tools that enable fast, economical and innovative design
and development of vessels, agitators and their interfaces. Compared to a
traditional approach based solely on experiments, simulation offers a number

e Numerical simulation improves the understanding of important process

e  Parameter studies are facilitated, as numerical solutions reduce the

e Trial and error calculations are reduced
e Numerical simulation allows an extrapolation of experimental experi-

®  Numerical simulation makes inaccessible process steps transparent and
allows innovative developments in virtual reality, saving material, man-

These numerical simulation tools should not be used alone, but should be

FIGURE 5. Force coefficients are determined in
pilot tests with a laboratory-scale shaft equipped
with strain gauges

o

Loads acting on the system
Every mechanical design starts with
the evaluation and definition of the
relevant loads acting on the structure.
This is especially true for mixing, a
highly dynamic process in which, be-
sides the static loads, considerable dy-
namic forces can also have significant
effects on the vessel structure.
Fundamental for a reliable design
is the exact knowledge of the number
and nature of the static and dynamic
forces and momentums acting on the
vessel and its internal components
(baffles, heat exchangers, feeding de-
vices, and so on) and on the agitator
itself. Typical static loads are weight,
vessel pressure and the reactor tem-
perature with its thermal expansion.
The dynamic hydraulic forces are
generated by the agitator itself, actu-
ally at the impeller blades. Depending
on the blade geometry, which defines
the flow direction, there are three
major groups of impeller types:
¢ Those with axial flow direction
e Those with radial flow direction
e Those with both axial and radial
flow direction
Figure 3 shows a CFD-calculated
snapshot of the flow pattern around a
flat-blade dis turbine. To understand
the dynamic nature of mixing, con-
sideration has to be given to the fact
that the turbulent flow characteris-
tic is a function of time and is not
rotationally symmetric; or in other
words, the forces acting on each indi-
vidual blade are not identical.
The result of this unequal flow is
shown on the left side of Figure 4 for

a three-bladed impeller. The
difference of the tangential
forces (F;;) at each blade (at

time ¢) leads to a resulting ra-
dial force (F,). With the known
lever of radial force (I), which
is the distance between impeller and
shaft bearing, the bending moment
(Mp) can be calculated by the follow-
ing equation:

My=F,.-1 (1

The sum of all tangential forces in
turn generates a torque (M;) around
the agitator shaft:

Mt = ZFt,L - r (2)

For axially pumping impellers, an
axial force (F,, ;) arises at each blade,
leading to an overall axial thrust de-
fined as the following:

Fax = ZlFowc,i 3)

The results from a laboratory-scale
force measurement, using appropriate
scaleup criteria or CFD are then used
as the input for the subsequent analy-
sis of the full-size design.

Figure 5 depicts a laboratory-scale
impeller shaft, which is equipped with
strain gauges for bending moment
and torque measurement. The force
coefficients can be obtained by using
dimensionless coefficients.

The force coefficients (Cp) are in-
dividual for each impeller type and
quantify the magnitude of axial, tan-
gential and radial forces, independent
of the impeller diameter. It is common
to use the following terms:
¢ Radial force coefficient (C,)
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FIGURE 6. Local pressure distribution on a baffle
section due to turbulent flow is indicated by color

¢ Axial force coefficient (C,,)

¢ Tangential force coefficient (C;)
Radial force and torque are the pri-
mary input data for the calculation of
the shaft diameter.

Large shaft diameters, as well as
large and expensive mechanical seals,
bearings and other items may be re-
quired in the case of long and over-
hung agitator shafts, depending on
the properties of the structural mate-
rial. To eliminate these disadvantages,
the use of a bottom steady bearing —
which is an additional bearing at the
shaft end in the tank, lubricated by
the process fluid — can be considered.

The cost advantages of a bottom
steady bearing are illustrated in
Table 1. For example, for a 10-m-long
shaft, the manufacturing costs for the
complete agitator can be reduced by
approximately 35%. Savings can be
achieved by the reduction of the shaft
diameter from 240 mm to 180 mm,
compared to a 5-m shaft which would
only provide a 10% saving. The appli-
cations that easily benefit from steady
bearings include both large and tall
reactors, such as bulk chemical reac-
tors, bioreactors and large slurry stor-
age tanks.

While a bottom steady bearing offers
commercial advantages for the equip-
ment cost there are other aspects to
consider, including the following:
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¢ A bottom bearing is a wearing part

e Higher cost of ownership (mainte-
nance, spare parts and so on)

e Wearing part material selection has
to be carefully considered

e The vessel design must withstand
the induced forces

e A high level of precision is required
for the alignment of the bearing to
the agitator shaft axis

The vessel shell and the reactor inter-

nals are exposed to considerable hy-

draulic loads. In turbulent conditions

these forces can be calculated by the

following equation:

F=Y%c, -p-v2-A (4)

Where c,, is the drag coefficient, p is
the liquid density, A is the projected
area of interest (baffle, feed pipe or
other) and v is the flow velocity. The
determination of v is conducted by
measurements together with CFD
computations. Figure 6 illustrates the
pressure distribution on a baffle sec-
tion calculated from the velocity field.
The results of such calculations and
experiments are the basic input for the
subsequent mechanical dimensioning
of a vessel’s internal components.

The hydraulic forces acting on all
reactor components are primarily
generated by the agitator. Excessive
vibrations, stresses and deformations
of internal components and their sup-
ports can be caused by a weak vessel
structure and by insufficient sizing.
The following topics discuss opportu-
nities to reduce these risks.

Vibration and resonance

When existing reactors are upgraded
to reach higher productivity, it is criti-
cal to ascertain the resonance-free
dimensioning of the vessel-agitator
system for a high level of operational
safety. Careless modifications can
shift the natural frequencies into the
critical range and result in operational
problems. First the relevant excita-
tion spectra must be clearly known,
as excitation can be caused either by
shaft speed, passing blades or a tur-
bulent vortex spectrum. Resonance
effects are often the reason for noise
and unacceptable vibrations that lead
to structural damage of components