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mighty powerful

With Experion LS even small plants can carry a heavy load.

Improve cycle time, quality and compliance with the power of a distributed
control system delivered in a compact package. Honeywell provides process
manufacturers of all sizes with optimum productivity and profitability.
With powerful batch features, Experion LS helps small sites better respond
to market changes and increase process uptime without the cumbersome
engineering and lifecycle support of traditional PLC-based solutions.
Let the process control experts help you transform your business with an agile system designed to
reduce lifecycle costs and improve process efficiencies. Mighty power in a small package.

Honeywell

To learn more about Experion LS, please call 1-877-466-3993 or visit www.honeywell.com/ps/experionls
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A Box 4 U is the only company that custom dasigm and
engineers Blast Resistant Module Tool Cribs for a
variety of applications.

Every custom designed Blast Resistant Tool Crib offers
workers both the safety and convenience of having
tools, equipment and substances located nearby in
their blast zone workplace. Each Blast Resistance

Tool Crib meets or exceeds API's 753 guidelines.

All above counter shelving comes with locking latches
and blast doors.

These Tool Crib modules are engineered and designed
to withstand a blast of 8psi with a 200 msec duration.

Each custom designed unit is tailored to each customers

needs with a wide variety of features including;

compressed air inlets, tamperproof shielded fluorescent

overhead lighting, added lighting workbench area, chain

fall and equipment tool racks for a variety of tools, wired

for electric and data, with dual HVAC system that keeps

the tool crib work area cool and comfortable. Built to Protect, Built to Last!

Blast Resistant Tool Cribs are available in standard 8x40 @ffice - Tool Crib + Restroom : Medical ¢ Lockers
size or A Box 4 U can custom design and engineer tool -
cribs to meet any customer's specific requirements. .FfEﬂ Fﬂ}!ﬂ Efﬂ'ﬂ rﬂs[ﬂd
Blast Resistant Modules
A A Box 4 U Can Provide You With Safe,

Reliable Solutions For Your Offices
“ & and Meeting Rooms Needs.

Q Call today and learn about
Industry Leadi Module Opti e
1 Ihe "HE[I Bﬂlﬂ uﬂmﬂﬂ“'ﬂ I_aa:au:.l'n';rm ;n“!':ﬁd 'I:’fdausufu:?a":s

Blast Resistant Modules| Get More Info Today! - www.ABox4U.net - Toll Free 877.522.6948
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JUST ONE NUMBER

Therminol® 66 Heat Transfer Fluid has defined and led the high-temperature, low-pressure
heat transfer fluid category from its beginning over 40 years ago. The fact is for outstanding high-
temperature performance up to 650 °F (345 °C), including excellent thermal stability and low vapor
pressure, no other product outsells or outperforms Therminol 66. Why? Because our
customers have seen Therminol 66 perform. And, they've seen the Therminol team perform
before, during and after the sale, consistently year after year. Why take chances? Learn more about
Therminol 66 and our TLC Total Lifecycle Care®™ program. In North America, call 1-800-426-2463
or in Europe, call 32.10.48.12.11. You'll see no other heat transfer fluid delivers more proven

comprehensive performance than Therminol 66,
¢ THERMINOL.

www.therminol.com Heat Transfer Fluids by Solutia

Start-Up Assistance a Operational Training Technizal Service Mathne

your heat tran.

ESolutia Inc. 2008. Therminol®, TLC Total Lifecycle Care’, Solutia and INFINITY LOGO" are registered trademarks of Solutia Inc, registered in the U.S.
and in otfwr countries. *Available anly in Morh America.
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Cover Story Disperse Difficult
Solids Recent advances in mix-
ing technology offer increased
efficiency in dispersing pow-
dered additives in both low-
and high-viscosity applications

Chementator A gypsum-free,
energy-saving route to lactic
acid; New catalyst boosts liquid-
fuel yield from heavy hydrocar-
bons; Direct conversion of cel-
|ulose to HMF demonstrated; A
new support for biofilters; Using
gold to catalyze oxidation reac-
tions; Scaleup is set for an air-
separation membrane; A less-expensive
way to make platinum catalysts; Water
from air; This photocatalyst works with
visible light; Greener solar panels; The
missing piece for wireless process control;
and more

tion: More, More,
More The CPI are
asking for more ef-
ficiency and higher
purity from their
separation processes

Newsfront Achema 2009
Doesn't Disappoint
Despite global economic
turmoil, attendance didn’t
slump

Facts At Your Fingertips Flowmeter
Selection This one-page guide details im-
portant facts for selecting a flowmeter

Feature Report Revamps: Strategies for
A Smooth Turnaround Tie-in opportuni-
ties are few and far between. These rules
of thumb will help make sure everything
and everyone line up in time

Engineering Practice Removal of Foul-
ing Deposits on Heat Transfer Surfaces
in Coal-Fired Process Heaters and Boil-
ers \When conventional soot blowers are
inadequate, an automated shot-blasting
system offers a powerful solution

EQUIPMENT & SERVICES

28 Focus Weighing and Proportioning
Distribute and weigh solid library com-
pounds automatically; These bulk-bag fill-
ers have options for automatic operation;
For explosive areas, this weight indicator
is flexible and mobile; Collect dust while
dumping materials with this unit; Dust
buildup won't affect this scale; and more

32D-1 New Products & Services (Domes-
tic Edition) Examine reaction kinetics and
more with this system; This infrared thermome-
ter has variable configuration software; Screen
large particles while drawing out air and
dust; A power supply for a wide range
of welding applications; These vapor-
degreaser solvents are safer and greener;
For clean processes, this magmeter has
onboard sensor memory; This microfluidic
chip offers rapid fluid mixing; Two-way
valves with online configuration tool for easy
ordering; Communication modules for ex-
treme environments; and more

321-1 New Products & Services (Interna-
tional Edition) A new range of dosing
pumps; This positioner is SIL 2 certified; A
new IR thermometer for industrial appli-
cations; New features for this mag-drive
pump; Solvent recycling for HPLC analyz-
ers; A smart seal for screw pumps; An ex-
panded line of temperature-measurement
devices; and more

CONMMENTARY

5 Editor's Page
Keep one foot in
your own yard A
new study challenges
traditional business
models, suggesting
that “home teams per-
form best”. It reveals
that high-performance
chemical companies
have no more than
45% of sales outside
their home markets
and other surprising
insights
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ports on Particle Size
Reduction; and Mea-
suring Fluid Behavior;
Engineering Practice
articles on REACH; and
Energy Conservation in
Wastewater Treatment
Plants; A Focus on Boil-
ers and Steam Handling;
A News article on
Safety Instrumentation;
A Technology Show-
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Cover Photo: The classic
rotor/stator mixer — the
basis of the advanced
rotor/stator mixing and
dispersion technology
available today.
Courtesy of Charles Ross
& Son Company
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The information you need at your fingertips.

Information at your fingertips in seconds! Whether you’re planning, procuring, installing and commissioning or operating
a plant, W@M - Life Cycle Management from Endress+Hauser keeps you up to date on the complete installed base of pro-
cess automation equipment, even for non-Endress+Hauser products. W@M is desighed as an open and flexible information
platform with software applications and services that reduce equipment failure and plant downtime, and minimize repair
and maintenance costs, cutting total life cycle costs. Talk to us today. We'll be glad to tell you more about how W@M can
help improve your business._www.us.endress.com/W@M

Endress+Hauser, Inc

2350 Endress Place
Greenwood, IN 46143 Sales:  888-ENDRESS E n d Fess + H auser

inquiry@us.endress.com Service: 800-642-8737
WWw.us.endress.com Fax: 317-535-8498 People for Process Automation
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Editor’s Page

Keep one foot in your own yard

n offering up strategies for the chemical process industries (CPI), many

business experts turn to the virtues of a global stage. For decades now,

CPI companies in developed countries have eagerly followed the urge to
expand into emerging regions. Likewise, geographical expansion is becom-
ing attractive for companies in developing areas as they look to catalyze
their own growth. A new analysis, however, shows that the grass is not
necessarily much greener on the other side and instead advocates more of
a straddle-the-fence approach.

The Accenture Research (New York; www.accenture.com) study of ap-
proximately 100 chemical companies and business units aims to under-
stand how chemical companies most effectively manage the cyclical nature
of the industry. Perhaps surprisingly, the results show that while many
companies only consider foreign markets for growth, “home teams perform
best,” says Paul Bjacek, Accenture Research global chemicals and natural
resources lead, and coauthor of the study findings. In fact, the research
shows that high-performance chemical companies have no more than 45%
of sales outside of their home markets.

This phenomenon can be explained, Bjacek says, by the fact that producers
with a stronger emphasis on their home markets adjust to cycles better than
those more geographically diversified. Domestic companies (in any particular
region) have an advantage because they know how to manage their countries’
inherent risks and excel within their own business environments, he adds.
Consider, for instance, that North American and Western European compa-
nies’ divisional operations in regions such as Asia, Latin America, Africa and
the Middle East experience more volatility than the domestic producers in
those regions, he says. Meanwhile, companies that perform best in foreign
markets do so through joint ventures with local companies.

Contrary to popular perception, the CPI in developed economies such as
Europe, Japan and the U.S., continue to grow, maintain margins and experi-
ence fewer swings in profitability, the study reveals. Therefore, Bjacek warns
that chemical companies in developed economies should not abandon their
home markets. He admits that competition is fierce in these regions, re-
quiring unique innovation to serve customers that are themselves growing,
inventive and internationally competitive. Still, with this complementary
edge on developing new and better products, developed regional markets
continue to maintain the world’s highest overall margins (except for large-
volume chemicals in the Middle East), he says.

Ironically, these so-called market makers attain the highest margins with
the lowest productivity in terms of revenue per employee. They require more
high-skilled labor, such as engineers and chemists for technical service, tech-
nology support and R&D, to address customers’ increasingly intense technol-
ogy needs. Market makers are not focused on scale or production. Instead,
they focus on increasing margin through better ideas and revenue growth.

Of course, none of this is to say that geographic expansion should be
avoided altogether, or that such a trend should be expected. In fact, Bjacek
says that more investment capacity is headed into “risky territory” — risk
in this case being defined by either political risk, politi-
cal terror or corruption. For the study’s projected period
of 2008-2020, less than 10% is going to be invested in
“low-risk” regions such as Canada, Australia, Japan
and New Zealand, while more than 80% is destined for
“high-risk” regions such as China and Russia.

In any case, the overall message is encouraging for
chemical engineers in developed and developing countries
alike. Each group still has an edge, especially at home. W

Rebekkah Marshall

CHEMICAL ENGINEERING WWW.CHE.COM JULY 2009 5


mailto:dwhitcher@che.com
mailto:mkraus@accessintel.com
mailto:solson@accessintel.com
mailto:bgraham@che.com
mailto:hrountree@accessintel.com
mailto:ssierra@accessintel.com
mailto:jrockwell@accessintel.com
mailto:lhofmann@Accessintel.com
mailto:tbest@accessintel.com
mailto:gseverine@accessintel.com
mailto:j.felling@statlistics.com
mailto:dcarey@chemweek.com
mailto:psim@chemweek.com
mailto:bsuarez@chemweek.com
mailto:sbarber@accessintel.com
mailto:bnessen@accessintel.com
mailto:morourke@che.com
mailto:rmarshall@che.com
mailto:dlozowski@che.com
mailto:gondrey@che.com
mailto:ktorzewski@che.com
mailto:sshelley@che.com
mailto:cbutcher@che.com
mailto:pgrad@che.com
mailto:tsatoh@che.com
mailto:jlepree@che.com
mailto:gparkinson@che.com
mailto:rpaciorek@accessintel.com
mailto:csands@accessintel.com
mailto:clientservices@che.com
mailto:info@copyright.com
mailto:chemicalengineering@theygsgroup.com
http://www.accenture.com
http://WWW.CHE.COM

SAMSON

N~
&
©
-
(=}
&
~
£
-]
o
[
=
9
("]
X
£
T
®©
[}
™
-]
-2}
-
-}
<
n
-
c
o
N~
o
2
[T}
=
(4]

ADOFIEN

All inclusive

W Forget about paying extra for optional
valve diagnostics. It's all inclusive from now
on: SAMSON's Series 3730 and 3731
Positioners include standard EXPERT* valve
festing features.

Benefit from the full range of valve diag-
nostics at no extra charge, from attachment
check to cycle counting. These features allow
you to perform predictive maintenance on
your valves and reduce plc:nf shutdown fo a
minimum. A partial stroke test also monitors
on/off valves to confirm their functioning in
case of emergency.

All the extras at no additional charge

Li5A, E-mail: somson@samson-usa.com
Internet: hitp:/fwrerw.somson-usa.com

Germany  E-mail: somson@samson.de
Internef; hilp//werw samson.de

Passionate GHG arguments

I must applaud you on your May Editor’s Page com-
ments in “Keep the GHG debate on point”.

I believe there are three distinct aspects to the issue that
should not be commingled. First is “global warming”, which
is a natural phenomena that has occurred about every 1,500
years for the last million or so years that we can track it.

It’s happening, and there is nothing we can do about it.
The second is the role that COg plays in this, which is little
to nothing, certainly nothing that puts responsibility on
human factors. The third aspect is improving energy effi-
ciency, and reducing dependency on fossil fuels.

Certainly it is necessary to reduce greenhouse gases
that clearly have an impact on the world, basically pol-
lution and health. But COg isn’t one of them. I have seen
people use the numbers you quote in the reverse, by mak-
ing them into “CO4 equivalents”, to emphasize a reduction
in COg, not the GHG itself.

To move to a so-called cap-and-trade approach to reduc-
ing COq emissions, which could mean severe limitations
(taxes) on coal energy production or exhaust emissions, is
a big mistake. Making efforts to increase fuel efficiency
to either make our fossil fuels last longer or reduce de-
pendence on foreign oil, is probably a good thing, and if
that can be done by mandating better fuel efficiency for
vehicles, well maybe that’s a better idea.

Tom Rolfes

Rolfes International LLC, Wyoming, Ohio

I just finished reading your editor’s page comment on
anthropogenic global warming. I would recommend
the following areas of study for you or your magazine
in order for you to have a more rounded opinion on an-
thropogenic global warming.
e Ice core data and COq
e Leaf stomata and CO, atmospheric levels
¢ COy atmospheric sampling pre and post 1957
e 13C isotopic concentration of the atmosphere
e Ocean currents and their effects on weather patterns
® COy concentrations of seawater and their variations
due to locale
This is just a small list of topics that when researched
would give any scientist doubt as to the validity of
COg induced global warming. I will not go on and
make any negative remarks about your insulting
comment that any belief against anthropogenic [COy]
induced global warming is nonsensical and likening
those who fight this belief as being akin to possessing
elementary-school-like minds as it pertains to science.
John Benkovic
Plant manager, ClL Isotope Separations

The editorial does not make any arguments for or against the
premise of anthropogenic global warming. It merely argues
that life-giving characteristics ALONE do not form the basis
for a pollution exemption. Nor does it suggest that those who
fight this belief possess elementary-school-like minds. Instead,
it calls for deeper scientific education on the issue than that
related to COy’s life giving characteristics. — Ed.
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kmpt@

process 0 technology

Centrifuges

Filters -
Dryers e !
Systems

www.respublica.de

Which Krauss-Maffei Centrifuge best meet your company’s requirements are
better to be discussed face-to-face. You can count on more than 80 years
of experience and the dedicated know-how of our engineers. As a benefit
of our in depth consultation and experience, your operating and investment
costs can be reduced. Take advantage of KMPT’s Tradition with approved
Krauss-Maffei Centrifuges, Filters and Dryers. Further information on KMPT
is available at www.kmpt.com/active

Advancing Separation Solutions

Krauss-Maffei Centrifuges, Filters, Dryers and Systems
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HIGH ACCURACY FLOW METERS
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

FLEXIM

www.flexim.com
usinfo@flexim.com

FLEXIM Instruments LLC
CA: (510) 420-6995
NY: (631) 492-2300
TX: (281) 635-2423

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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Bookshelf

Advanced Membrane

Advanced Technologies and Applications.

Membrane

Technology

and Applicationis Edited by Norman N. Li. Wiley. 111

River St., Hoboken, NJ 07030. Web:
wiley.com. 2008. 994 pages. $150.00.

Reviewed by Peter S. Cartwright,
Cartwright Consulting Co.,
Minneapolis, Minn.

tion technologies of microfiltration, ultrafiltration,

nanofiltration and reverse osmosis have been
commercially available for less than 50 years, yet criti-
cal shortages of water of acceptable quality for drinking,
commercial, industrial and agricultural uses, as well as
the opportunities for innovative chemical processing and
manufacturing are fueling exceptional research and de-
velopment activities in these technologies, with no end in
sight.These seemingly frenetic activities in membranes
have produced a number of technology offshoots utilized
either in non-water applications or to meet specialized
separation requirements.

This book is comprised of six categories with 35 chap-
ters, addressing applications from traditional and rela-
tively mature water and wastewater treatment and gas
separations, to membrane contactors, reactors and fuel
cells. This book offers something for every reader: what’s
new in water purification and wastewater treatment,
membrane polymer chemistry, biomedical membrane
applications and numerous specialized membranes still
under development. There is almost no membrane appli-
cation, whether commercially developed or still a labora-
tory curiosity, that is not addressed in this book.

With well over 35 authors, there is some redundancy,
and with those for whom English is not their first lan-
guage, spelling, grammar and punctuation were some-
times a problem.

Some chapters have glossaries; however, it would have
been beneficial to have had one for the entire work, and
for all of the authors to have used the same acronyms
throughout. Units of measurement should have included
both metric and English in every chapter.

It was a relief to note that the figures and tables are
virtually on the same pages where they are addressed;
however, using different numbering systems for figures
and tables would have been less confusing.

It would have been helpful to have had one chapter de-
voted to the history of membrane development, as it was
repeated by a number of authors.

The mix of authors from membrane manufacturing
companies and academia is refreshing, as the book is nei-
ther too commercial nor too theoretical.

The six categories comprised of water and wastewater,
biotechnology, gas separation, contactors/reactors, envi-
ronmental/energy and materials/characterization enable
the reader to quickly focus on the chapter of interest.

The crossflow-pressure-driven membrane separa-
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Technology waits for no man. That's why at Robinson Fans, our expert engineers are constantly advancing the
air movement industry with innovative products and services. And, as you've noticed, our look has advanced
a bit, too. Robinson Industries is now Robinson Fans. But as we move forward, it's important to know we
haven't forgotten our past. With over one hundred years of experience, we're still leading the way with high-
performance equipment and proven solutions that make your operations and processes more productive.
Robinson Fans. The name behind what's ahead.

Find out what keep.s Robinson Fans moving forward. : | 124-452-6121
L || ! | Mol il i I i
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In the Exhibit Hall:

* Over 300 Exhibitors - Lead
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+ @B Technology Workshops - An interactive opportunity to
discuss specific solutions with participating exhibitors.

In the Classroom:
. AIChE Day — One-day Conference developed by AIChE
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s proven solutions to adapt to your projects
* Chemical Engineering Magazi Edu:atlaua]‘ Conference
agram presenting practical seminars for more efficient
ratons
. Nunn :E Gnﬂen Technofugy S}rmpnslum Two-day Symposium

OnlLine:
« EEl Matching Service conne

that have the right products and solutions you r

More to see,do and learn at the
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November 17-19, 2009 | Javits Convention Center * New York City
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Bookshelf

This book captures the current “state of the art” for
membranes on a global scale, encompassing today’s
extremely diverse membrane climate and provides the
reader with a vision of some of the
interesting membrane developments
that may be tomorrow’s commercial
applications.

Predictive
Functional

Magnetic Nanoparticles. Edited by
Sergey P. Gublin. Wiley. 111 River St.,
Hoboken, NJ 07030. Web: wiley.com.
2009. 484 pages. $200.00.

Predictive Functional Control:
Principles and Industrial Ap-
plications. By Jacques Richalet
and Donal O’Donovan. Springer. 233
Spring St., New York, NY 10013.
Web: springer.com. 2009. 244 pages.
$149.00.

for the
dustries

Lean For the Process Industries:
Dealing with Complexity. By Peter
L. King. Productivity Press. 7625
Empire Dr., Florence, KY 41042. Web:
productivitypress.com. 2009. 358
pages. $49.95.

Computational Transport Phe-
nomena for Engineering Analy-
ses. By Richard C. Farmer, Ralph

W. Pike, Gary C. Cheng and Yen-Sen
Chen. CRC Press, 6000 Broken Sound
Parkway, NW, Suite 300, Boca Raton,
FL 33487. Web: crcpress.com. 2009.
530 pages. $139.95.

Elastomer Shaping Processes.

By Andre Cheymol. ISTE Publishing

Company. 3rd Floor, Tuition House,

27/37 St George’s Road, London SW19

4EU, UK. Web: iste.co.uk. 2009. 576
pages. $289.95.

Elastomer
Shaping Processes

Biomass and Alternate Fuel Sys-
tems. By Thomas McGowan. Wiley-
AIChE. 3 Park Ave., New York, NY
10016-5991. Web: iste.co.uk. 2009. 264
pages. $89.95.

Pipeline Rules of Thumb Hand-
book, Seventh Edition: A Manual
of Quick, Accurate Solutions to
Everyday Pipeline Engineering
Problems. By E. W. McAllister. Gulf
Publishing Company, P.O. Box 2608,
Houston, TX 77252. Web: gulfpub.
com. 2008. 800 pages. $125.00. [
Kate Torzewski

Westfalia Separator®

caretechnology

Engineered
with Care

Protecting people and the environment while
boosting separation efficiency and reducing
operating costs—Westfalia Separator caretechnology
combines these parameters in a single concept.

Our separators and decanters, developed specially
for the chemical industry, ensure safe production.
They fulfil all applicable explosion proof regulations
and are rated for overpressure conditions.

Profitable production is assured thanks to design
features such as the special corrosion-resistant
lining of the separator bowls and the option of
direct drive.

Safety and productivity in ideal combination -
Westfalia Separator caretechnology for the chemical
industry.

‘. You will find further information at:
www.westfalia-separator.com, SMAARTSearch Code 2505CE
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The ultimate n high speed
powder dispersion.

N 1

//r/;_iquid Inlet y _
- i |
Completed = 8
Dispersion
An intense vacuum draws powders including silica, SLIM eliminates the clogging and poor dispersion quality
thickeners and pigments into the mix chamber of the associated with eductor-based systems. It also eliminates
SLIM Solids/Liquid Injection Manifold. They are injected the need for an auxiliary pump in most applications.
through a ported rotor directly into the high shear zone Operation is simple — and the portable inline SLIM easily
and dispersed instantly. serves multiple process lines.

SLIM will boost production and operating efficiency.

Nothing boosts production faster. See the new SLIM video online.

The SLIM powder dispersion system is the world’s ~ See for yourself how SLIM outperforms eductors,
most efficient and reliable device for dispersing turbines, propellers and other rotor/stator mixers.

With this technology, proven on process lines Contact Ross to arrange a no-charge

around the world, SLIM routinely cuts process demonstration in the Ross Test &
times by 80% or more. Development Center or in your plant.

powders into a hquld stream. Visit WWW.POWderIn‘ection.Com. n

1-800-243-ROSS mail(mixers.com
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Edited by Gerald Ondrey July 2009
NH3
Water
A gypsum-free, energy- l i T
saving route to lactic acid sugar || | erecoat || uwa || oswe |
hde GmbH (Dortmund, German Nitrogen ermentation filtration filtration chrom. vaporation
und, V; WWW.
uhde.biz) is developing a new process for l l
H2S04

producing lactic acid (LA) — a monomer for
making the biodegradable plastic polylactic
acid (PLA) — that does not require a distil-
lation step. As a result, savings in steam and
electrical power are calculated to be up to
€100/ton of LA, says Joachim Schulze, head
of Uhde’s biotechnology division.

In conventional routes, lactic acid is made
by the fermentation of sugar using bacteria,
such as lactobacillus, streptococcus or pedio-
coccus. As LA is produced, lime milk [satu-
rated aqueous Ca(OH)y] is added to keep the
pH from becoming too acidic for the bacteria
to survive. After fermentation, sulfuric acid is
added to convert the calcium lactate into free
acid, producing gypsum (CaSO,) as a byprod-
uct. The crude LA is separated by filtration
and clarification of the broth and evaporation
of the water, and then purified by distillation.

The new process (flowsheet) uses a thermo-
phyllic bacteria strain that is also compatible

with ammonia, which is added to adjust the
pH. After the fermentation — which produces
more than 130 g/L LA titer (productivity > 4
g/Lh) — the broth is filtered and sulfuric acid
is added to release the LA. Finally, simulated-
moving-bed (SMB) chromatography and
evaporation are used to recover LA with pu-
rity sufficient for making PLA. The LA yield
is better than 90%, says Schulze. Instead of
producing low-value gypsum, the new route
generates ammonium sulfate, which can be
made into fertilizer granulate.

Uhde has been developing the new pro-
cess at a test facility in Leipzig since 2007,
and recently performed a toll operation (50
m3 fermenter) in the Czech Republic. Plans
are underway to build a pilot plant, and
ultimately integrate the LA process into
the PLA process of Uhde Inventa-Fischer
GmbH (Berlin).

New catalyst hoosts liguid-fuel yield

from heavy hydrocarhons

Anew zeolite catalyst that increases yields
of light cycle oil (LCO) from high molecu-
lar weight “bottoms” hydrocarbons in petro-
leum fluid catalytic cracking (FCC) units
was commercialized last month by Grace-
Davison, an operating segment of W.R.
Grace & Co. (Columbia, Md.; www.grace.
com). Observed gains in LCO (boiling point
430-650°F) yields of up to 6% are significant
to petroleum refiners seeking to improve
production of valuable liquid products, such
as transportation fuels and chemical feed-
stocks, from heavy hydrocarbons (HCs), says
product manager Rosann Schiller.

Known as Midas 300, the USY- (ultra-
stable Y-type) zeolite-containing catalyst de-
rives its enhanced activity from an increase
in mesoporosity of the catalyst matrix. Mes-
oporosity refers to pore sizes in the range
of 100 to 600 A — critical for allowing free
diffusion of heavy HCs into the catalyst.
Greater mesoporosity improves overall se-
lectivity by converting coke precursors into
liquid product, explains Schiller.

Enhanced catalyst mesoporosity, coupled

Note: For more information, circle the 3-digit number
on p. 54, or use the website designation.

with more acidic-active sites and pore struc-
tures that blunt the poisoning effects of con-
taminant metals (Fe, Ca, Ni, V), improves the
selectivity of the catalyst in gasoline- and
LCO-forming reactions compared to conven-
tional FCC catalysts, says Schiller. Midas
300 “selectively cracks naptheneoaromatic
compounds without a coke or gas penalty.”

Midas 300 optimizes catalysis of three
bottoms-cracking mechanisms, including
pre-cracking of large molecules on the cata-
lyst matrix, zeolite-catalyzed dealkylation of
aromatics and long-chain breakage, as well
as the destruction of napthene rings.

Midas 300 catalyst has been in commer-
cial use at two FCC units in North America
and an additional plant in the Asia-Pacific
region since late 2008. The facilities include
a small gas-oil refinery and a large, residual
fuel-oil processor. Schiller notes that the eco-
nomic value of a 6% yield increase in liquid
products varies depending on the size of the
FCC unit, the type of feed and the operat-
ing conditions, but benefits in the range of
$0.75-1.50/bbl have been reported.

Lactic acid

Amm.sulfate
evaporation

v

Amm.sulfate
crystallization/
granulation

(NH4)2804

FutureGen

The U.S. Dept. of Energy (DOE;
Washington D.C.; www.doe.
gov) has revived a program
for a commercial-scale dem-
onstration of a fully integrated
plant that would combine coal
gasification, H, production,
electricity generation, and
CO, capture and underground
storage. The program, called
FutureGen, had been dropped
by the Bush Administration in
2008 because of the cost.
DOE has signed an agree-
ment with the FutureGen
Alliance (Washington, D.C.;
www.futuregenalliance.org),
an industrial sponsorship
group, with the goal of build-
ing a plant in Mattoon, Ill. The
agreement calls for $1.073 bil-
lion to be contributed by DOE
and $400-600 million by the
Alliance, a group of interna-
tional companies that includes
electric utilities and coal com-
panies. A final decision either
to move forward or discontinue
the project will be made in
early 2010, following a detailed
cost study.

Li-ion cathode

Last month, BASF Corp.
(Florham, N.J.; www.basf.
com) signed a global license
agreement with DOE’s Ar-
gonne National Laboratory
(ANL; Argonne, Ill.; www.anl.
gov) to mass-produce and

(Continues on p. 14)
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Direct conversion of cellulose to HVIF demonstrated

esearchers at Pacific Northwest National

Laboratory (PNNL; Richland, Wash.;
www.pln.gov) have published the first di-
rect route for converting plant cellulose to
5-hydroxymethylfurfural (HMF), a valuable
platform chemical for the production of both
plastics and biofuels. Appearing in the June
issue of Appl. Cat. A, the research could
mark a pathway to less expensive, large-
scale production of HMF.

Although a two-step process of HMF
formation from plant biomass via simple
sugars has been demonstrated previously,
a mild-temperature, single-step process to
convert, cellulose directly to HMF has re-
mained elusive.

PNNL'’s conversion process relies on the
use of twin metal chlorides (CuCl; and

CrCl,) dissolved in an ionic liquid (1-ethyl-
3-methylimidazolium chloride) at tempera-
tures of 80 to 120°C to catalyze the single-
step conversion of cellulose to HMF. In the
laboratory, the process achieves an unrefined
purity of 96% among recoverable products,
and an overall HMF yield of about 55%.
Principal investigator Conrad Zhang, who
has since left PNNL, says that cellulose de-
polymerization occurs at a rate one order of
magnitude faster than conventional acid-
catalyzed hydrolysis. The research group
evaluated a wide range of metal chlorides
and found that a combination of CuCl; and
CrCl; at a catalyst load of 37 pg/mol gener-
ated the highest HMF yields. Experiments
are underway to elucidate the reaction
mechanism, which is not yet understood.

A new support for hiofilters

esearchers from the Environmental Bio-

technology Cooperative Research Center
(Sydney and Perth, Australia; www.ebcre.
com.au) have developed a new way to har-
ness bacteria to biodegrade odor-causing
substances. Traditional biofilters typically
employ compost supported on wood chips
to trap the odor-producing substances, and
rely on micro-organisms in the compost to
break down those substances. The center’s
executive director, David Garman, says that
“while bacteria can deal with a wide range
of odors, their unreliability, poor viability
and poor performance in normal biofilter
systems mean that often operators prefer to
use simpler chemical systems. Some of these
systems are effective at masking the odors
but do not remove or break them down.”

The center’s new technology replaces the
compost and wood chips by a non-biodegrad-
able matrix that also acts as an adsorbent.
A naturally occurring zeolite is used for
that purpose. The electrically charged sur-

face of the zeolite and the internally porous
crystalline structure of regularly spaced
cavities provide large surface area and mo-
lecular sieve properties. According to the
researchers, those properties make zeolite
a filter bed material capable of adsorbing
odors, as well as provide surfaces for micro-
organisms to form a biofilm to biodegrade
the adsorbed odors. Since zeolite is inert,
there is no need to replace it. Backflush or
backwash should be enough to reduce block-
age caused by biofilms.

A fully automated laboratory-scale (1-L)
plant, with two separate filter reactors, has
been constructed. Using ammonia as a model
compound to understand the mechanism
of odor removal, experiments have demon-
strated that the adsorption capacity of the
zeolite bed is comparable to that of conven-
tional biofilters. The next step will be to dem-
onstrate the system using odor-degrading
micro-organisms. A full pilot plant will be set
up shortly in Perth, Western Australia.

Using gold to catalyze oxidation reactions

olymer-supported nanoclusters of gold

have recently been shown to catalyze
the oxidation of alcohols to ketones at room
temperature in air by the research group of
chemistry professor Shu Kobayashi, Uni-
versity of Tokyo (www.chem.s.u-tokyo.ac.jp),
in a project supported by Japan Science
and Technology Agency (JST). Now, the re-
searchers have developed a procedure to de-
posit the gold catalyst onto the inside walls
of glass capillary tubes, which can then be
used as tubular reactors for performing oxi-

dation reactions continuously. The catalyst
strongly binds to the 0.25-pm-thick polysi-
loxane coating of a commercially available
gas-chromatography capillary tube [Inert-
Cap 225 from GL Science Co. (Tokyo)]. As a
test of the system, 1-phenyl ethanol was oxi-
dized to the corresponding ketone with high
yield. After four days of continuous opera-
tion, no loss of catalyst or catalyst activity
was observed. Improved yields and selectiv-
ity have also been observed by oxidation in a
palladium-gold-supported capillary system.
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market ANLs patented com-
posite cathode materials for
advanced lithium-ion batteries.
BASF will further develop the
technology at its Beachwood,
Ohio facility.

ANLs cathode is a combina-
tion of lithium- and maganese-
rich, mixed-metal oxides
designed to extend operat-
ing time between charges,
increase the lifetime and
improve the inherent safety of
Li-ion cells. Enhanced stabil-
ity of the composite material
permits batteries to charge to
higher voltages, which leads to
a “substantially” higher energy-
storage capacity, says ANL.

BASF plans to commercial-
ize these cathode materials for
transportation and other appli-
cations. Contingent upon win-
ning a DOE grant under the
Recovery Act (Electric Drive
Vehicle Battery and Compo-
nent Manufacturing Initiative),
the company plans to build a
cathode-material production
plantin Elyria, Ohio.

(O, capture

Last month, Alstom (Paris,;
www.alstom.com) signed an
engineering, procurement

and construction (EPC) con-
tract with StatoilHydro ASA
(Stavanger, Norway; www.sta-
toilhydro.com) on behalf of the
partners of the European CO,
Technology Center Mongstad
(TCM; Norway) for a chilled-
ammonia, CO,-capture plant.
The demonstration plant will be
the first one of its kind to treat
fluegas (FG) from a gas-fired
power plant, says Alstom.
Alstom will supply and install
the demonstration plant —
scheduled to start up in No-
vember 2011, which will use the
company's chilled ammonia,
post-combustion technology
(for process details, see CE,
April 2008, p. 13) to capture
CO, from FG 6fa combined
heat and power plant at Mong-
stad. It will also treat FG from a
petroleum processing plant at
the nearby Mongstad refinery,
which has a CO, output equal
to that of a coal-fired power
plant. The TCM facility will cap-
ture up to 100,000 metric tons
(m.t.) per year, of which chilled
NH3 will capture 80,000 m.t./yr
— the equivalent of a 40-MWy,
power plant.
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Planar membrane wafer stack

Thin

membrane
Scaleup is set for an Porous
0 0 membrane
air-separation membrane support
e Electric Power Research Institute Dense,
(EPRI, Palo Alto, Calif; www.epri. zg’:ltglne
com) has signed an agreement with Air
Products (Allentown, Penn.; www.air- AP
products.com) to support the company’s 800-900°C Spacer
development of a ceramic ion transport 200-300 psig between
membrane (ITM) for air separation. The wafers
membrane is being tested and scaled Product
up under a cooperative agreement with = withdrawal
the U.S. Dept. of Energy (DOE, Wash- =z tube
ington D.C.; www.doe.gov). i J
The goal is to substitute the mem-
brane for cryogenic air separation for

integrated gasification combined cycle

(IGCC) and oxycombustion systems. In Pure oxygen

oxycombustion, oxygen replaces combus-
tion air, thus producing a fluegas that is
nitrogen-free, but rich in carbon diox-
ide, which can be readily captured. ITM
technology is expected to reduce power
consumption for air separation by up
to 30% and capital costs by about 30%,
says Ted Foster, director of business de-

velopment for advanced gas separation
with Air Products.

Air Products’ ITM consists of a stack
of wafers made of doped, complex metal
oxides. Air is heated to above 700°C
at 280 psi, and O, is ionized, passes
through the membrane, then reforms
into molecules (CE, December 2008, p.

19). Under the agreement with DOE,
Air Products has been testing the mem-
brane at a scale of 5 ton/d of Oy and has
achieved an Oy purity of 99%. Starting
in 2010, the company plans to test a
150-ton/d system and integrate it with
a gas turbine. Several of EPRI’s utility
members are cooperating in the project.

Helping you keep your cool under

Performance Certified by
tm8 Cooling Technology Institute

any circumstances 24/7/365.

Aggreko Cooling Tower Services (ACTS)
is the world’s largest provider of rental
cooling tower solutions. For over
20 years, we have successfully helped
customers solve their cooling water
limitations - under any circumstances.

From the planning stages to the turnkey
installation of convenient modular cooling
towers, ACTS has the solutions to help

you keep your cool, 24/7/365.

866.310.0870

ACTS provides proven rental cooling
tower solutions to:

* Maintain cooling capacity during
partial or complete tower repair

¢ Reduce cooling water temperatures
during peak summer conditions

* Minimize post-disaster downtime

¢ Add cooling water capacity with no
capital commitment

Contact Aggreko today for all your
rental cooling tower needs.

www.coolinatowers.com

aggreko
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A less-expensive way to make platinum catalysts

he cost of producing platinum cata-

lysts could be reduced by up to 90%
by a process being developed jointly by
Lawrence Livermore National Labora-
tory (LLNL, Livermore, Calif.; www.
linl.gov) and Stanford University (Stan-
ford, Calif.; www.stanford.edu). The pro-
cess involves the deposition of minute
amounts of platinum onto disks of car-
bon aerogel by a technique called atomic
layer deposition (ALD), which permits

atomic-level control of film thickness.

The catalyst structure has been tested
for conversion of CO to CO9 and achieved
nearly 100% conversion efficiency with a
platinum content of as little as 0.05 mg/
cm?2. “We get a very fine dispersion, so a
small amount of catalyst can do a lot,”
says Juergen Biener, a materials scien-
tist with LLNL.

The carbon aerogels, made by sol-gel
chemistry, are strong, yet highly porous,

with surface areas of up to 3,000 m%/g.
The high surface area allows more of
the catalyst to be exposed, notes Biener.
In the ALD process, an organic platinum
precursor in the vapor phase is deposited
on aerogel disks at around 300°C in a ni-
trogen atmosphere. Biener points out that
the process differs from chemical vapor de-
position in that the deposition is surface-
catalyzed and self-limiting, so that only
one atomic layer is deposited at a time.

Extracting drinking water from humidity

n energy-autonomous process for cap-

turing air humidity for drinking water
has been developed by scientists at the
Fraunhofer Institute for Interfacial En-
gineering and Biotechnology (IGB; Stutt-
gart; www.fraunhofer.de) and Logos-Inno-
vationen GmbH (Bodnegg, both Germany;

www.logos-innovationen.com). The con-
cept is suitable for supplying water to sin-

gle households or hotels in regions where
there is no electricity infrastructure.

In the process, water from the atmo-
sphere is absorbed by hygroscopic brine,
which runs down a tower-shaped unit.
The brine is then sucked up to an ele-
vated tank, which is under vacuum, and
heated by solar collectors thereby evap-
orating the water. Water vapor is then

condensed and runs through a com-
pletely filled column, creating the vac-
uum needed for the brine tank. Recon-
centrated brine then repeats the cycle.
Prototypes for both system components
— absorption and vacuum evaporation
— have been built, and the combination
tested on a laboratory scale. A demon-
stration facility is the next step.
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This photocatalyst works with visible light

photocatalyst that uses visible light

to deodorize and disinfect air has
been developed by Hiroshi Taoda at
the Materials Research Institute for
Sustainable Development, National In-
stitute of Advanced Industrial Science
and Technology, Chubu, Nagoya, (AIST;
Chubu, Nagoya, Japan; www.aist.go.jp).
The catalyst is made from inexpensive
components, such as titanium dioxide,
apatite mineral and iron, without using
more costly noble and rare-earth metals,
thus making it suitable for use in con-

sumer applications, such as car interi-
ors, bathrooms and smoking rooms.

An optimized composition of TiO,,
apatite and iron has been shown to be
nearly six times more effective at de-
composing formaldehyde than existing
photocatalysts, which also do not re-
spond to visible light, says Taoda. Also,
acetaldehyde is completely broken down
to COy and water after 3-h irradiation.
Furthermore, the photocatalyst showed
enhanced performance for the decompo-
sition of acetaldehyde under ultraviolet

(UV) irradiation. For disinfection, the
catalyst was shown to reduce the num-
ber of Staphylococcus aureus by nearly
five orders of magnitude to below 10
after 8 h irradiation with white fluores-
cent light — an efficiency of 99%. The
catalyst also eliminates 90% of oxides
of nitrogen (NOx) by UV irradiation of
a gasflow containing 1 part-per-million
(ppm) NOx. The researchers estimate
that the cost for producing a catalyst
slurry would be a few thousand Yen
(around $10) per kilogram.

Making solar panels even greener

ast month, Malibu GmbH & Co, KG

(Bielefeld, Germany; www.malibu-
solar.de) started up a thin-film photo-
voltaic-module fabrication facility that
is claimed to be the world’s first to
eliminate the use of nitrogen trifluoride
(NF3) — a greenhouse gas with a signif-

icant global warming potential — from
the manufacturing process. The facil-
ity uses an improved cleaning process
based on fluorine (Fy), which is gener-
ated onsite by a patented technology
from Linde Gases (Munich, Germany;
www.linde.com). As a result, the carbon

payback time — the time it takes the
use of photovoltaic panels to offset the
environmental impact of their manu-
facture — is reduced by one year, says
the firm. The process is being used in
Malibu’s new, 40-MW production facil-
ity in Osterweddingen, Germany.
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The missing piece for
wireless process control

ast month, Honeywell Process So-

lutions (HPS; Phoenix, Ariz.; www.
honeywell.com/ps) unveiled the process
industry’s first redundant wireless sys-
tem gateway (WSGQG), connecting the last
major gap in the path to wireless process
control. WSGs manage data between
wireless field instrumentation and a
plant’s process control network. Redun-
dancy between the wireless instruments
themselves and their assigned gateway
was already a reality since the introduc-
tion of so-called wireless mesh networks.
Prior to this latest release, however, any-
one using wireless networking still had a
reliability risk: that if a gateway failed, so
would the signals being routed through
it, explains Jeff Becker, global wireless
business director at HPS. “We would not
expect our customers to run [process]
control over wires without full redun-
dancy, so why should we expect them to

A new way to make BDO from sugars
Genomatica (San Diego, Calif.; www.genomatica.com) has developed a process for

hydrates of lignocellulosic biomass.

the production of commercial-grade 1,4-butanediol (BDO) from renewable feedstocks,
announcing last month that it can produce BDO at greater than 99% purity. In addition
to glucose and sucrose, the ability to use xylose has also been demonstrated, which
may lead to the development of second-generation processes that consume the carbo-

In the cost-efficient, scalable process, BDO is produced directly in a fermentation broth
from sugars by strains of bacteria that are tolerant of the commercial target concentra-
tions. The yield and rate of BDO production needed on a commercial scale are achieved.

Operations at a demonstration plant will be underway by 2010 with an expected ca-
pacity of approximately 1 ton/d. When the demonstration plant validation is complete,
Genomatica plans to commercialize the process through partnerships. O

do that wirelessly?” says Becker.

The redundant WSG overcomes impor-
tant programming hurdles, such as the
avoidance of signal confusion from dual
gateways without more than a 2-s delay.
Meanwhile, unique failure-recovery fea-
tures help prevent data loss, Becker says.

The release is especially timely for
the vast number of aging facilities with
control networks and instrumentation
that are nearing the end of their life-
cycle, Becker says. To illustrate the cost

advantage, he points to one of the first
commercial installations planned for
the new system, a 35-tank, monitoring
and control system in Houston where
the quote to install a wired system was
50% higher than for the wireless setup.
Depending on location, the savings
could be closer to 70%, he says. And,
that completes the upfront capital for
a full wireless network in which subse-
quent wireless devices can be added for
“hardly anything”. |
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Chemical processors are asking for more efficiency
and higher purity from their separation equipment
in an effort to produce higher-quality
product at the lowest cost possible

hemical processors want more

from their separation processes

these days. Whether their tech-

nology choice is distillation,
membrane or magnetic, processors
are asking for more energy efficiency,
more process efficiency and more pu-
rity in an effort to make their compa-
nies more competitive.

“When you improve the efficiency or
capacity of a product, it almost always
can be used to improve the process
economics with respect to investment
costs or operating costs,” says Mark
Pilling, manager of technology with
Sulzer Chemtech (Tulsa, Okla.). To
help processors do this, separation-
technology providers strive to main-
tain a strong base of engineering ex-
pertise to assist customers in making
sure the separation design ultimately
provided is the proper solution with
respect to the whole process. “This is
especially important when new pro-
cesses are arising from the efforts
for greener and more energy-efficient
technologies,” notes Pilling.

More efficiency

Energy efficiency certainly plays a
starring role in what chemical proces-
sors are demanding from their sepa-
rations, especially when it comes to
distillation. “Distillation processes
that make separations for chemical
and oils are one of the biggest consum-
ers of energy in the country,” explains
Frank Rukovena, vice president of

marketing with Fractionation Re-
search Inc. (Stillwater, Calif.). For this
reason, finding a technology that can
provide even a half-percentage change
in efficiency across the industry would
present a significant energy savings.

One promising area is a new “un-
conventional” tray design, according to
Rukovena, whose non-profit research
consortium includes 69 members in the
chemical, petroleum, engineering and
equipment supplier industries with an
interest in separation technologies.

Typically, packing and trays in dis-
tillation towers are used to mix liquid
and vapor. The liquid and vapor move
counter-current to each other and,
as they do that under normal grav-
ity, the capacity can only get so high
before vapor blows the liquid back-
wards up the tower. “We are always
trying to figure out how to develop
something that will let more capac-
ity through and make the separation
between the liquid and vapor without
the back mixing that ruins the effi-
ciency,” says Rukovena.

These new, unconventional trays
might be the ticket. Instead of just
counting on gravity for separation of
liquid and vapor, the new trays use
centrifugal forces and impingement
devices to accomplish separation,
which lets processors go beyond the
separation that would normally be
achieved using gravity alone.

“For existing towers, this means you
can get more through at the same sepa-
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FIGURE 1. The CDS StatoilHydro
Bulk Deboiler is a compact cyclone
designed to separate oil from water
for a wide range of water cuts

ration or you can get the same amount
through with better separation,” ex-
plains Rukovena. “In new construc-
tion, the technology permits building of
smaller towers. Some distillation tow-
ers can get as large as 40 ft. in dia., so
any foot you can take off when work-
ing at higher pressure equals a big cost
savings in material and energy” He
notes that in either case, by increasing
the efficiency of the separation, less en-
ergy is used in the process.

GEA Process Engineering (Colum-
bia, Md.) is also working to improve
energy efficiency of separation pro-
cesses, such as evaporation and distil-
lation, by integrating process steps.

“There are major trends to highly
integrate the columns in the overall
plant design, which allows us to offer
combination units where the columns
can heat each other, as well as to use
hybrid units in combination with
evaporators,” explains Matthias Loe-
wenberg, application engineer with
GEA Process Engineering.

These integrated technologies pro-
vide energy savings by recycling heated
steam. “In the case of integrated col-
umns, you can reuse steam from the
first column in the second column,”
says Loewenberg. In very basic terms,
one column heats the other so proces-
sors only have to put energy into the
first column and can conserve energy
down the line in the next column.

The most common duos for this en-
ergy efficient technology, according to
Loewenberg, include hybrid columns,
such as combination units of falling-
film evaporators in conjunction with
distillation columns or rectification
columns.

With compression systems, says
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CDS

Loewenberg, GEA provides mechani-
cal vapor recompression, where in-
stead of using steam, boiled-off vapor
is compressed and used again as a
heating source.

Membrane technology, too, is an-
other application for reducing energy
use in separations, according to Kevin
Donahue, business manager for indus-
trial processes with Koch Membrane
Systems (KMS; Wilmington, Mass.).
For example, if a plant is processing
at full capacity but wants to boost pro-
duction further, debottlenecking the
evaporator could help. “In these cases,
the companies should consider the use
of a membrane to remove water from
the fluid ahead of the evaporator to
preconcentrate the liquids or solids,”
explains Donahue. “The membrane
could provide a factor of five or ten
times more energy efficiency com-
pared to an evaporator [alone].”

While he says the exact savings
are plant specific, using membranes

in this way will most always pro-
vide payback without higher cap-
ital costs.

Process efficiency is also on
many processors’ wish lists, espe-
cially when it comes to substance
separation. “We see a lot of inter-
est from operators in subsea oil
processing in doing their separa-
tions in a more compact and ef-
ficient way,” says Rune Fantost,
technology director of CDS Sepa-
ration Technology (Houston), which
is part of FMC Technologies’ Separa-
tion’s Group. “In this field they have
been seeking a technology that will
permit inland separation using pipe
segments instead of large vessels.”

The quest for this technology is
driven by bottlenecks and operating
problems offshore on the platforms,
which creates the need to find a simple
way to retrofit. “They have a certain
number of separation vessels and they
don’t want to replace those vessels, so

FIGURE 2. The CDS StatoilHydro Inline de-
liquidizer has been applied at a number of
fields, de-bottlenecking or replacing large,
conventional gas scrubbers with ultra-com-
pact separation in pipe segments

we can offer them solutions upstream
or downstream from the existing ves-
sels that can increase capacity and
performance,” says Fantost.

CDS has worked with a variety of
operators to develop compact, inline
separation technology. “We’ve spent a
lot of time qualifying this technology
to come up with operating envelopes
and how it will perform in different
applications with the major oil com-
panies,” says Fantost. The result is a
line of inline separators based on com-
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MULTI-PASS TRAYS: CALCULATING CORRECTIONS

large-diameter (greater than 20-30 ft) distillation towers, ac-

cording o Henry Kister, a well-known distillation expert with
Fluor Corp. (Aliso Viejo, Calif.). While the current economy may
mandate these large towers, the size often presents a problem:
as the columns get bigger, the liquid load grows a lot faster than
the vapor rate and the columns and trays begin having difficulty
handling the flow of liquid, which restricts column capacity.

To remedy this problem, the common practice has been to move
from single-pass trays to multi-pass trays that split the load. This
allows half the liquid to go one way and half to move the other,
which reduces the liquid load. If the load is still too big, the trays
can be split again into a four-pass tray, but “the technology has
been troublesome,” says Kister. “This is because in one or two
passes, there’s perfect symmetry, but in four or more, there is not
perfect symmetry.”

This lack of symmetry causes “maldistribution,” which occurs
when the liquid-to-vapor ratio on one pass significantly differs
from that of another and causes the separation process to suffer
and efficiency to be reduced, sometimes by a large magnitude.

Tools for reliably predicting the nature and magnitude of
multi-pass tray maldistribution are scarce, according to Kister.
And, the available tools are proprietary. “Our experience has
been that the hydraulics calculated by these generally fail to
reliably predict maldistribution. All these render poor perfor-

Becenﬂy, economics in many processes have favored very

mance due to maldistribution common on multi-pass trays,”
says Kister.

In the absence of an adequate predictive tool, achieving ad-
equate pass distribution and keeping the distribution within the
recommended distribution-ratio criterion is elusive and often un-
reachable. “We are seeing far too many recent designs in which
the distribution ratios were much worse than the recommended.
We have seen this maldistribution causing major loss of effi-
ciency, capacity, or both in four-pass trays,” he says.

There is, therefore, a great incentive fo deve|op a tool that will
reliably predict and quantify this maldistribution in existing tow-
ers and prevent it on newly designed ones. As a result, Fluor
worked to develop the Multi-pass Maldistribution Model, which
is a step in the right direction. Using this formula, Fluor has had
successful applications of multi-pass technology in very challeng-
ing applications, says Kister.

He says any progress made in this area is important as people
begin to prepare for carbon capture technology. “Carbon cap-
ture is a big thing and people haven't figured it out yet, but it
will most likely be done with big columns and tray towers,”
explains Kister. “There will be a lot of applications in the future
that will require multi-pass technology, so it's important that we
figure this out now as the large plants are being built, and older
plants are being revamped, and they are all in need of carbon
capture technology.” Q

pact cyclonic technology. Five types of
inline separators are currently avail-
able, including a degasser that sepa-
rates gas from a liquid stream, a del-
iquidizer that separates liquid from a

gas stream, a desander that separates
sand from a process stream, a bulk
deoiler that separates oil from water
and a flow splitter that improves the
downstream flow regime.

Purer product

In addition to more efficiency, proces-
sors want to improve product purity.
And, magnetic separators are one way
to achieve this. “Processors are looking

Make your process
more efficient!

Flottweno AG
Industriestr. -8 Germany

B4137 Vilshiburg phone +49 [0)8741 301-0

\v L1otiweg

Flottweg Decanters and
Disc Stack Centrifuges

for the chemical, pharmaceutical, food and environmental industries

» dewater liguid/solid suspensions
= classify solids

s sort solids mixtures

= sgparate two liquids

clarify liguids

mail

fax +49 (0)@741 301-300 wwwi.flottweg.com

Circle 21 on p. 54 or go to adlinks.che.com/23016-21

CHEMICAL ENGINEERING WWW.CHE.COM JULY 2009 23


http://adlinks.che.com/23016-21
http://WWW.CHE.COM
mailto:mail@flottweg.com
http://www.flottweg.com

for stronger magnets in magnetic sep-
arators so they can remove more fer-
rous contamination from their product
and ultimately achieve purer product,
which is important in the chemical
industry,” says Bill Dudenhoefer, man-
ager of separation products with Eriez
Magnetics (Erie, Pa.).

In answer, Eriez offers Rare Earth

CDS Separation Technology
www.fmctechnologies.com/

Eriez Magnetics
Fluor Corp.

Separation Technology Providers

Wwww.eriez.com
www.fluor.com
Fractionation Research Inc. www.fri.org

GEA Process Engineering
WWW.niroinc.com
Koch Membrane Systems
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Sulzer Chemtech
www.sulzerchemtech.com

Drum Separators that feature Erium
3000, a high-quality rare earth per-
manent magnetic power source. The
drum separators are able to purify
large quantities of materials such as
foods, plastics, abrasives, metal pow-
ders, ceramic material, paper, glass
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cullet, soda ash, kaolin clay, chemi-
cals, gypsum and quartz powder. They
remove very fine ferrous particles,
locked particles and strongly para-
magnetic particles.

“Our customers want more bang for
their buck,” notes Dudenhoefer. “And
with stronger magnets, they get purer
product, as well as other benefits.” For
instance, magnetic separators with
increased strength can help protect
processing equipment such as mills,
crushers and grinders that don’t react
well to metal in the product. So by re-
moving ferrous contamination, such as
tramp metal, these separators improve
product purity and protect equipment.
Another added benefit is ease of clean-
ing. By nature, rare-earth drum mag-
nets are self-cleaning, which saves
time and labor, and increases safety in
the facility, says Dudenhoefer.

Users of membrane technology are
also seeking higher purity, says Dona-
hue. “People are fractionating solids in
the submicron area, and ultrafiltra-
tion or cross-flow microfiltration tech-
nology can be applied to meet these
new requirements,” he says.

Rather than developing new
products to fit this emerging niche,
Donahue says KMS is turning to
established products, such as Ro-
micon hollow-fiber ultrafiltration
membranes and the FEG tube line.
Romicon hollow-fiber ultrafiltration
membranes are very energy-efficient
cartridges that contain high pack-
ing density, which can be useful for
separations in the submicron particle
range. FEG tubes can be used to ac-
commodate liquids with very high
viscosities or high suspended-solids
loadings. “This would be the choice
for colloidal dispersions for dewater-
ing to the maximum extent possible,”
says Donahue.

While the economy may be forcing
processors to ask for more, it is fortu-
nate that separation specialists are
finding ways to improve existing prod-
ucts and are developing new designs
to provide process improvements that
can help processors make the right
product at the right time for the low-
est cost possible. [ |

Joy LePree
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Despite global economic
turmoil, attendance was
on par with that of 2006

n Sunday morning before the
start of Achema 2009 (May
11-15; Frankfurt, Germany) —
organizers of the world’s largest
exhibition and congress on chemical en-
gineering and biotechnology, Dechema
e.V. (Frankfurt; www.dechema.de), as
well as industry experts participating
in the traditional press conference,
were somewhat edgy. Even though
the ten halls’ 134,000 m2 of exhibition
space was fully booked, and more than
900 scientific papers were scheduled
for presentation throughout the week
— not only a record number of lectures,
but the first time that organizers had
to turn away submissions — the ques-
tion remained: will the visitors come?

For Ulz Tillmann, director general
of the German Chemical Industry As-
sociation (VCI; Frankfurt; www.vci.
de), the answer was clear. Attending
Achema is a must for just about any-
one working in the chemical process
industries (CPI). They may travel
coach instead of business class, and
stay at less expensive hotels, but em-
ployees in our industry cannot afford
to miss it, he said. Held every three
years since 1920, Achema is the larg-
est venue for information exchange
between vendor and user, academics
and industry, and even to some extent,
industry and government.

Despite Tillmann’s prediction, the
climate for a successful turnout
seemed to be working against it: a
world economy at a record low, caus-
ing increased layoffs and production
cutbacks; the outbreak of the swine
flu in Mexico just a week before, which
had organizers ordering thousands of
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The halls of the Frankfurt fairgrounds were full of equipment and visitors throughout
the week of Achema 2009

face masks in case it got worse; even
the Frankfurt weather was forecast to
be a dreary, rainy week.

Positive start

Nevertheless, the crowds did come
when the doors opened on Monday. By
Wednesday, Aldo Belloni, chairman of
the Achema committee and member of
Linde AG’s (Munich, Germany; www.
linde.de) executive board was able to
begin the mid-term press conference
“with a big sigh of relief.” The first
two days’ attendance at the exhibition
surpassed the levels for the first two
days of Achema 2006 (+1.7% on Mon-
day, +0.7% on Tuesday). Attendance
figures for international representa-
tion were likewise in step with those
of 2006, despite rumors of travel re-
strictions, noted Gehard Kreysa, chief
executive of Dechema.

Upbeat finish

Over five days, 173,000 visitors from
all over the world visited the 3,767
exhibitors at Achema 2009. Although
slightly below 2006’s results (178,000

CHEMICAL ENGINEERING WWW.CHE.COM JULY 2009

visitors and 3,880 exhibitors), both
exhibitors and organizers were highly
satisfied with the outcome. “The high
number of exhibitors and visitors sent
out an unmistakable message that
will resound far beyond the Achema:
our branches are going to tackle the
challenges and leave the economic cri-
sis behind them,” says Kreysa.

The 29th Achema was more inter-
national than ever before, with 46.6%
of the exhibitors and 28% of the visi-
tors coming from abroad. The number
of Chinese exhibitors doubled since
2006, while that of Indian exhibitors
increased by 23%.

Views from the top

Besides positive reviews from the or-
ganizers of Achema, top executives
also had good thing to say about the
week. The following quotes were pub-
lished in the Friday edition of the
Achema Daily, a joint publication of
Chemical Engineering and Vogel Busi-
ness Media GmbH & Co. KG (Wiirz-
burg, Germany; www.vogel.de):

e “There is nothing like Achema,” says
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John D. Allen, president of Pump So-
lution Group (Redlands, Calif.; www.
pumpsg.com), who has been coming
to Achema for 27 years. “In Hall 9
you can see the entire global pump
industry in one place. In this down
economy, it’s the only show where I
can imagine so many vendors com-
ing together. Achema is also a driv-
ing force in distribution, and our
customer numbers are up at 2006
levels, too.”

e “We are extremely happy with the
number of attendees at the show, and
the number of visitors to our booth.
Exhibition at Achema has allowed us
to visit with several of our current
customers, create many new contacts
for future business, and continue to
understand the challenges facing the
chemical industry. We have six [em-
ployees] in our booth, and we have
been busy throughout the show meet-
ing visitors.” — Steve Brown, COO,
Chemstations, Inc. (Houston, Tex;

www.chemstations.com)
“This Achema feels like a
success, and we are very
happy with the resonance,”
says Helmut Génser, Ge-
schéftsfithrer, Ekato Holding GmbH
(Schopfheim, Germany; www.ekato.
com). “It has been much better than
we expected — even better than 2006.
Achema is very important to Ekato.
We have been at every Achema since
the 1920s, and this year our stand is
twice as big as last time.”

“I was very curious about the turn-
out, given the downturn, but have
been pleasantly surprised. We are
very pleased at the number and
high quality of visitors.” — Rich Al-
tice, vice president, commercial ser-
vices, Solutia, Inc., St. Louis, Mo.;
www.solutia.com)

“Achema 2009 is the best opportu-
nity for us to meet customers from
all over the world. In this economic
climate, we were a little bit worried
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Achema visitors get a hands-on Iook at equipment

about the outcome, but for the first
three days we had more leads than
Achema 2006.” — Markus Steinke,
international marketing manager,
Metrohm AG (Filderstadt, Germany)
“We are more than pleased with the
way Achema has progressed this
year. There was no sign of katzen-
jammer [distress] here; in fact, just
the opposite. We could discuss very
concrete project enquiries, some-
thing that was not anticipated in
light of the current economic cli-
mate. Also, the quality of the techni-
cal visitors has again increased.” —
Michael Ziesemer, COO and member
of board, Endress+Hauser (Reinach,
Switzerland; www.endress.com)
“For over 25 years, Achema has been
a traditional event for us to meet
customers and business partners.
This year the expectations were ad-
mittedly somewhat dampened. But
the interest in our technology is
high, the number of visitors is good
and there doesn’t seem to be any
slump at the moment.” — Harald
Nothstain, Geschéftsfithrer (Lurgi
GmbH, Frankfurt; www.lurgi.com).

Looking ahead to 2010
Following the successful Achema
2009, preparations are already under-
way for the 8th AchemAsia, which will
take place at the new China National
Convention Center (CNCC) in Beijing
(June 1-4, 2010). With its convenient
and central location in the immedi-
ate vicinity of Beijing’s Olympic park
— the building was the press hub for
the Olympics, so its well equipped
with the latest IT technology — and
its modern hall layout, CNCC will
offer AchemAsia the long-awaited op-
portunity for development, said Kurt
Wagemann, deputy chief executive of
Dechema. (Wagemann will assume
the chief executive position following
the retirement of Professor Kreysa at
the end of this year). “The new facili-
ties will, for the first time, enable the
desired integration of the congress
and the exhibition,” he says. |
Gerald Ondrey
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Benzene, toluene and xylenes (BTX}-are
very large volume chemicals orid the
building blocks for a wid

commercial chemicals-énd polymers.

Process Economics Program Report:
Aromatic Processes

Morph xtractive distillati
C7 + pygas feed (debenzenized).

SRI Consulting's Process Economics Program (PEP) report Aromatic Processes is the ij in a series of
PEP reports covering various aspects of the aromatics industry. The status of the industry section
includes: producers, supply-demand balances, new construction and technologies for producing and
recovering BTX from a wide variety of feedstocks. The technology review section provides detailed
evaluations of new morphylane extractive distillation technology for aromatics recovery and the recent
developments in pyrolysis gasoline upgrading technology. The evaluations include process
simulations, designs, capital and production cost estimates for commercial scale plants.

The Aromatic Processes report includes:

¢ Infroduction

e Summary

e Status of the Industry

* Technology Review

* Technical and Economic Evaluation
- Uhde's Morphylane™ and Single column Morphylane™ Processes
- SK Corporation Pygas Upgrading Process

For more information on this report, including abstract, table on contents and purchasing
information, contact Angela Faterkowski, +1 281 203 6275,
afaterkowski@sriconsulting.com or visit our website.

www.sriconsulting.com/PEP

Smart Research. Smart Business.
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Weighing and
Proportioning

Distribute and weigh solid library
compounds automatically

Compound libraries are critical to
pharmaceutical companies. Liquid
handling for the dissolution of library
compounds has been automated for
many years, but the distribution and
weighing of the original solid dry-
stored library compound is still done
manually. The Calli-L (photo) is spe-
cifically designed for the distribution
of dry, powder library samples for dis-
solution, distributing samples directly
from the original library vial without
any additional preparation step. Calli-
L is an automatic platform with a
robotic arm supplied with a powder
dispensing probe and a handler for
transportation of vials in the range
from less than 1 mg to 50 mg. The
Calli-L uses an algorithm that chooses
the best aspiration technique, and in
combination with the balance, allows
precise target weighing. The final tar-
get weight is documented with the
container data (number, position on
the container, time of distribution
and so on) in the database. — Zinsser
Analytic GmbH, Frankfurt am Main,
Germany

www.zinsser-analytic.com

These bulk bag fillers have
options for automatic operation
The Model C1-2 Spirofil Bulk Bag Filler
(photo) includes a load cell mounted
weigh platform that can be NTEP
approved if the contents of the filled
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Zinsser Analytic I

bags are for re-sale by weight. The
bulk bag fillers are designed to en-
sure bags are filled in a dust-free
manner, without spillage and to the
desired weight. Filling rates of up to
20 bags/h are possible with integral
roller conveyors and other options
that allow further automation of the
system. The C1-2 Model Spirofil of-
fers the option of automatic operation
of the bag hook latches, automatic
deflation of the neck seal and auto-
matic operation of powered rollers.
This means that upon reaching the
targeted weight, other than for the
manual removal of the bag neck from
the fill head, the bag is automatically
removed from the filler and placed on
an accumulating conveyor. — Spiro-
flow Systems, Inc., Charlotte, N.C.

www.spiroflowsystems.com

For explosive areas, this weight
indicator is flexible and mobile
This firm has added new performance
features and interfaces to its Combics
Ex weight indicator (photo, p. 29) for
Zone 1 and Zone 21 hazardous areas.
The indicator is designed to be con-
nected with high-resolution digital
platforms and memory-programmable
controllers. The core of the new op-
tions for the intrinsically safe Combics
Ex indicator is the power supply with
highly flexible configuration — the
YPSC power communication system.
Barcodes are often used in potentially
explosive environments to record ma-

Spiroflow Systems

terial and logistics data. Also new
is a barcode reader connection that
consists of a base station that can be
operated via radio control with up to
six barcode scanners. Additionally,
the WLAN Ex Client provides mobile
balance solutions in hazardous areas,
with the mobile explosives balance
being integrated into a WLAN net-
work via access points. — Sartorius AG,
Goettingen, Germany

www.sartorius.com

A weighing terminal with functions
that improve filling accuracy

The IND226x weighing terminal, with
IP66-protected stainless-steel housing,
is able to withstand tough operating and
cleaning conditions in chemical and phar-
maceutical facilities. It guarantees exact
container filling with a LED display and
integrated over/under control weighing
mode. The MinWeigh function guarantees
weighing within acceptable limits, and
the CalFREE function allows for elec-
tronic calibration with weighing modules.
The IND226x is compatible with all of this
company’s analog weighing platforms and
is equipped with the mountable IND se-
rial data interface and ACM200 interface
converter, thereby enabling its connection
to PCs or printers via an RS232 interface.
The IND226x’s various power supply op-
tions allow for its use in a wide range of
application areas, including mobile weigh-
ing via a mains-free rechargeable battery.
— Mettler Toledo, Inc., Columbus, Ohio

us.mt.com

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

on p. 54, or use the website designation.
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Dust buildup won’'t

Power Communication SafeArea | atfect this scale
System The Quarry King Single-
& Idler Belt Scale is de-

> @ﬁ signed for outdoor con-
N veyor weighing of dusty

g \ L fines and stone-like ag-

\ gregate materials. The
_'- SP5 | PLC scale combines “Rocking
4 Flexure” fulcrums with

a new pipe-stem, single-

idler suspension system,
incorporating  built-in
Flexicon Sartorius .
storage means for its
Collect dust while dumping design, with a frame height that does not | calibration weight, ideal for areas where
materials with this unit exceed 1.5 in., facilitating easy on and off | dust buildup fouls suspension designs.

A new sanitary bag dump weigh batch | loading of heavy containers. The Model | Troughed belt conveyors of 14—48-in.
station (photo) with an integral mechani- | 4042 spill-containment scale contains | belt widths (Series 1RF-3A for 14-, 18-,
cal conveyor collects dust created during | moderate spills, while the Model 4042WB | 24- and 30-in.; Series 1RF-4A for 36-,
manual dumping of bulk materials from | has the additional benefit of a special | 42- and 48-in. belt widths) are avail-
bags, boxes, drums and other containers, | rollout bladder to hold the contents of | able, operating at speeds up to 600 ft/
and discharges bulk material by weight. | the container being weighed if spilled | min and inclines up to 18 degrees. —
A high-velocity vacuum fan draws | or leaked. — Scaletron Industries, Ltd., | Thayer Scale, Pembroke, Mass.
airborne dust from the atmosphere | Plumsteadville, Pa. www.theyarscale.com |
onto two cartridge filters. Automatic | www.scaletronscales.com Kate Torzewski
reverse-pulse filter cleaning releases
short blasts of compressed plant air
inside the cartridge filter on alternat-
ing cycles, causing dust buildup on the .
outer filter surfaces to fall into the Advanced Process Solutions
hopper. The hopper discharges into an LEADING WORLDWIDE IN MIXING TECHNOLOGIES
integral flexible screw conveyor, which
runs until the accurate batch weight
has been discharged. A mechanical
ropper aitor mproes e o o ||
material into conveyor, which handles
both free- and non-free-flowing mate-
rials that pack, cake or smear, with

no separation of blended products. — Having advanced to world market leader, the EKATO GROUP has been providing
Flexicon, Bethlehem, Pa. their customers with the technical excellence and experience for more than 75 years.

www.flexicon.com The companies within the EKATO GROUP offer a broad spectrum of mixing technologies.

These new scales are

unaffected by chemical spills

These new spill-containment scales weigh
only the chemical dispensed into the water

treatment system and are not affected by - - — R S

chemical spills. The scales have four load From modulary designed industrial agitators to turnkey pruduction plants,
cells that are completely sealed in PVC the EKATO GROUP provides a range of engineering services and custom-made
and vinyl plastic enclosures to protect solutions for the most challenging customer applications. The synergies within the
from spilled chemicals. The scale plat- EKATO GROUP ensure reliable and cost-effective solutions that meet the highest
forms are resistant to most water treat- quality standards for every application. This is supported by a global service network.

ment chemicals such as: fluoride, sodium
hypochlorite, sodium hydroxide, sodium
bisulfate, polymers, ammonia, phosphate, Your contact in Europe E I( ATO G RO U P Your contact in the USA
alum, caustic, sodium aluminate or other Tel.: +49 7622 29-0 Tel.: +1201 825 4684
liquids or powders. The chemical contain- e-mail: info@ekato.com www.ekato.com e-mail: ecorp@ekato.com
ers do not have to be centered, balanced
or leveled. The scales have a low-profile

Circle 25 on p. 54 or go to adlinks.che.com/23016-25
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Directory of Chemical
Producers

industry since 1961. It is backed by the extensive resources of our sister publicof_i_c'_J_T'E —
Chemical Economics Handbook, China Report, Specialty Chemicals Update Prom and
World Petrochemicals.

Find Out Where the Chemical Plants Are

The Directory of Chemical Producers Includes:

e 13,000 Chemical manufacturing companies
e 18,000 Chemical manufacturing sites
e 21,200 Individual chemical products listed by manufacturing site

e Plant-by-plant capacity data for more than 200 products including petrochemicals,
organic intermediates, inorganic chemicals, polymers and fibers

e Annually updated directories for Canada, China, East Asia, Europe, India,
Mexico, Middle East, South & Central America, and United States

www.sriconsulting.com/DCP

Smart Research. Smart Business.
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Department Editor: Kate Torzewski

hen a flowmeter is needed, the selec-
Wfion process should include study-

ing the characteristics of respective
measurement technologies and analyzing the
advantages/disadvantages for different plant
environments. This effort will help ensure
that a meter with the right performance and
reliability, for a particular installation, is
selected. Some of the most common industrial
flowmeter designs are described here.

DIFFERENTIAL PRESSURE

A differential pressure meter operates by
measuring the pressure differential across the
meter and extracting the square root. These
meters have a primary element that causes
a change in kinetic energy, which in turn
creates differential pressure in the pipe. A
secondary element measures the differential
pressure and provides a signal or readout,
which is converted to the actual flow value.
Two basic types of primary elements rely
on this measurement: orifice plates and
Venturi tubes. Both element types rely on the
law of conservation of energy and Bernoulli’s
energy equation to determine volumetric
flowrates.

ELECTROMAGNETIC

Flowmeter
Selection
Fluids . Tem-
Accuracy P . y Maximum

Turn- (liquid, Pipe Sizes, perature

S Eﬂ‘::; :ecgl)e' down gas, solid, | in. p;tiessure, range,
Bl slurry) psig )

Square-edged,
orifice differential| 0.5-1.5% R | 4to 1 LGS 0.5-40 8,800 -4-2,300
pressure
Electromagnetic | 0.2-2% R 10to 1 0.15-60 5,000 -40-350
Turbine 0.15-1% R | 10to 1 LG 0.5-30 6,000 -450-600
Ultrasonic o
(doppler) 1-30% R 50to 1 L G,SL 0.5-200 6,000 -40-250
Ultrasonic o down to
(transit time) 0.5-5% R 2o (Lo LG 1-540 6,000 -40-650
Vortex 0.5-2% R 20to 1 LGS 0.5-16 1,500 -330-800
Positive 0
displacement 0.152% R | 10to 1 0.25-16 2,000 -40-600
Coriolis 0.1-0.3%R | 0T Lto) o 0.06-12 | 5,700 -400-800

80to1
Thermal (gases) | 1% F 50to 1 0.125-8 4,500 32-572
Thermal (liquids) | 0.5% F 50to 1 0.06-0.25 | 4,500 40-165

Electromagnetic meters (commonly referred to
as “mag” meters), employ Faraday's law of
electromagnetic induction, which states that
voltage will be induced when a conductor
moves through a magnetic field. The liquid
serves as the conductor. Energized coils out-
side the flow tube create the magnetic field.
The amount of voltage produced is directly
proportional to the flowrate.

Magnetic flowmeters are only applicable
for fluids with some electrical conductivity,
typically those with conductivity values above
5 pS/cm. Most aqueous solutions contain
enough conductive dissolved solids to meet
this requirement. However, ultrapure water,
some solvents, and most hydrocarbon-based
solutions do not.

CORIOLIS

Coriolis meters provide mass-flow data by
measuring fluid running through a bent tube,
which is induced fo vibrate in an angular,
harmonic oscillation. Due to the Coriolis
forces, the tube will deform, and an ad-
ditional vibration component will be added
to the oscillation. This causes a phase shift
over areas of the tube, and this shift can be
measured with sensors. Density measure-
ments are made by analyzing the frequency
shift of the vibrating pipe as the fluid flows
past the pickup.

THERMAL MASS

Thermal mass meters utilize a heated sensing
element that is isolated from the path of fluid
flow. The flow stream conducts heat from

the sensing element, and this heat is directly
proportional to the mass flowrate. The meter’s
electronics include the flow analyzer, temper-
ature compensator and a signal conditioner

that provides a linear output, which is directly
proportional to mass flow.

The electrical current required to maintain
the temperature at the temperature sensor
is proportional fo the mass flow through the
flowmeter. These flowmeters are commonly
used in automobiles to determine the air
density as it travels into the engine.

VORTEX SHEDDING

include oval gear, rotary piston, helical,
nutating disk and diaphragm flowmeters. In
all design types, the fluid or gas forces a me-
chanical element, such as a set of gears, a
disk, or a piston, to move within the primary
device. For every revolution of a gear, or the
complete movement of a piston or plate, a
known volume of material is displaced.

ULTRASONIC

In this instrument, fluid vortices are formed
against the meter body. These vortices are
produced from the downstream face of the
meter in an oscillatory manner. The shed-
ding is sensed using a thermistor, and the
frequency of shedding is proportional to
volumetric flowrate.

TURBINE

Turbine meters incorporate a freely suspend-
ed rotor that is turned by fluid flow through
the meter body. Since the flow passage is
fixed, the rotor's rotational speed is a true
representation of the volumetric flowrate. The
rotation produces a train of electrical pulses,
which are sensed by an external pickoff and
then counted and totalized. The number of
pulses counted for a given period of time is
directly proportional to flow volume.

Turbine meters are used extensively fo
measure refined petroleum products, such as
gasoline, diesel fuel or kerosene in custody-
transfer applications.

POSITIVE DISPLACEMENT

Positive displacement (PD) meters separate
liquid into specific increments. The accumula-
tion of these measured increments over time
is given as the flowrate. As the fluid passes
through the meter, a pulse, which represents
a known volume of fluid, is generated.

Some of the design types included in
the positive-displacement flowmeter family

Ultrasonic meters operate by comparing the
time for an ultrasonic signal to travel with
the flow (downstream) against the time for
an ultrasonic signal to travel against the flow
(upstream). The difference between these
transit times is proportional fo the flow, and
the flowmeter converts this information to
flowrate and total flow.

They are particularly useful for measuring
the flow of non-conductive fluids, such as
solvents and hydrocarbons in large pipes —
applications for which a magnetic flowmeter
will not work. Ultrasonic flowmeters are also
often used in district heating and chilled-
water systems.

Doppler ultrasonic flowmeters have one
transducer mounted at an oblique angle to
the pipe. The transducer generates a signal
into the fluid, which is reflected back from
suspended particles or air bubbles.

Transittime ultrasonic flowmeters have two
transducers, likewise mounted at an oblique
angle to the pipe, on opposite sides of the
pipe. Allternating, one transmitter sends
sound waves through the fluid to the other.

References
1. Keith, J., Evaluating Industrial Flowmeters
Chem. Eng., April 2007, pp. 54-59.

2. Kohlmann, M., Selecting the Right Flowmeter
for the Job. Chem. Eng., September 2004, pp.
60-64.

3. “Perry’s Chemical Engineers’ Handbook,” 8th
ed. New York: McGraw Hill, 2008.




Gustavsson

Jonas Gustavsson becomes president
of the Kanthal heating systems prod-
uct line of Sandvik Materials Tech-
nology (Sandviken, Sweden).

GE Water (Vista, Calif.) appoints
Frederick Liberatore global director of
process separations.

Thomas Walter and Charles Prisco
become principal engineers with Me-
chanical Solutions (Whippany, N.J.).

Manoelle Lepoutre is now executive
vice-president, sustainable develop-

Lepoutre

A
Dudas

ment and environment for Total
Exploration & Production (Paris).

Roberto Penno becomes managing
director of global sales, marketing
and strategic planning for the global
engineering and construction

group of Foster Wheeler AG

(Zug, Switzerland).

Spiroflow Systems (Charlotte, N.C.)
names Jeff Dudas CEO.

Charles Cappellino is now vice-
president of research, development

¢

bl
Magnarini

Cappellino

and engineering for ITT Industrial
Process (Seneca Falls, N.Y.).

Chris Ryan joins Gevo, Inc. (Engle-
wood, Colo.) as vice-president of busi-
ness development — downstream.

Mark Magnarini becomes COO of
Fontaréome Chemical, Inc.
(Milwaukee, Wisc.).

Robert Race is now director of
engineering services for Deltalok
USA (Ferndale, Wash.). |

Suzanne Shelley

NOW MORE
THAN EVER

ONLY' W

—TEC...

Odelivers the top educational program

Ois the largest annual water and

wastewater exhibition in the world

Oconsistently draws a strong audience from around the world
Ohelps you stay strong in an uncertain economy
O offers you the world’s leading technology

wweftec

the water quality event™

For full conference details, please view the online
planner at http://weftec2009.expoplanner.com

The one—and only—place where you get it all.
Circle 27 on p. 54 or go to adlinks.che.com/23016-27
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Munson Machinery

Examine reaction kinetics

and more with this system

With integrated mid-infrared (IR) ca-
pabilities, the fully automated Atlas
FT-IR System (photo) for reaction mon-
itoring combines the technology of the
Atlas automated reactor with Bruker
Optics’ Matrix-MF, a process-ready
fourier transform infrared (FT-IR)
spectrometer. This system can be used
to examine product yields, impurities,
reaction kinetics, end points and more,
with upgrades available to provide
further functionality, such as reaction
calorimetry, pH control, gravimetric or
volumetric reagent addition, crystalli-
zation control. The system is available
for a range of temperatures of —80 to
180 °C, pressures of up to 200 bar, and
wavenumbers from 560 to 3,500 cm-1.
— Syrris, Royston, UK.
WWW.SyI'ris.com

This inline rotary batch mixer

evacuates batch with no residual
The Model 700-TH-5-SS inline minia-
ture rotary batch mixer (photo) blends

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

on p. 54, or use the website designation.

batches of up to 5.0 ft3 in parts as small
as one per million with complete uni-
formity in less than 3 min, then evacu-
ates the batch with no residual. This
stainless-steel, sanitary unit features
a stationary inlet and outlet for inline
operation, and a rotating drum with
proprietary mixing flights that tumble,
turn and fold material gently, impart-
ing minimal energy to the batch while
rapidly achieving uniformity regard-
less of disparities in the bulk densities,
particle sizes or flow characteristics
of batch ingredients. A batch weight
capacity of 500 1lb is standard, with
higher capacities optional.— Munson
Machinery, Utica, N.Y.
www.munsonmachinery.com

This infrared thermometer has

variable configuration software

Raytek CM (photo) is an integrated
infrared temperature-measurement
sensor with precision, high-resolution
silicon optics. An RS232 digital inter-
face allows the configuration of all
programmable sensor variables via

CHEMICAL ENGINEERING WWW.CHE.COM JULY 2009

Raytek DataTemp Multidrop software.
These include a 24-V-d.c. alarm output
triggered by target temperature or
head ambient temperature, and more.
The remote configuration capability
simplifies installation and trouble-
shooting, especially when the sensor is
located in a hostile or remote location.
The Raytek CM sensor is designed to
measure target temperatures ranging
from —20°C to 500°C. Its onboard elec-
tronics are protected by a rugged IP
65 (NEMA-4) stainless-steel housing,
allowing the sensor to function in am-
bient temperatures to 70°C without
cooling. — Raytek, Santa Cruz, Calif:

www.raytek.com

Screen large particles while
drawing out air and dust

This circular vibratory bag dump
screener removes oversize particles
from manually dumped bulk mate-
rials while protecting against dust
contamination. The 40 in.-dia. Vi-
broscreen separator (photo) causes
bag scraps, agglomerates and other

32D-1
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Arc Machines

New Products

oversize material to travel across
the screen and discharge through an
upper spout, while on-size particles
pass through apertures in the screen
and a lower discharge spout. Ambient
air and dust from dumping activities
are drawn onto the exterior of two car-
tridge filters that derive vacuum from
a top-mounted exhaust fan. On-size

material gravity-discharged from the
screener’s outlet can be fed into a con-
veyor or other process equipment. The
Bag Dump Screener is also offered in
24- and 30-in. dia., and available to in-
dustrial, 3-A, FDA, BISSC and other
sanitary standards. — Kason Corp.,
Millburn, N.J.

www.kason.com

o

BLASTPLEX

WE'VE EXCEEDED
YOUR WISH LIST FOR
ELAST—RESISTANT BUILDINGS!

BlastPLEX" systems

provide unmatched value te our customers.

100% Reliable Delivery—Guaranteed!
Pre-engineered multi-unit complexes delivered
in 10 weeks or less, or you will get money back

each day they are late.*

Streamlined Design Process

MBI's proprietary configurator software utilizes
a library of pre-engineered components that
allews quick configuration of your building and
streamlines the design/drawing process.

Engineered for Safety/Security

The BlastPLEX provides complete protection

from 10 different hazardous threats.

Flexibility—
“Use it. Disconnect it.

Relocate it."

MBIl's patent-pending Mechanical Connection
System allows for quicker installation and

flexibility to disconnect, relocate, and

reconfigure multi-unit complexes to allow for

Lowest Installed Cost

BlastPLEX products require less field wark and
allow fur quicker installation with no on-site

337 '3"3 4"'1'960

www.hla_._s._tplex.cqm

Circle 31 on p. 54 or go to adlinks.che.com/23016-31
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A power supply for a wide range
of welding applications,

The new Model 205 Orbital Gas Tung-
sten Arc Welding (GTAW) Power Sup-
ply (photo) is the latest addition to
this firm’s range of orbital tube weld-
ing products. Whether joining 1/4-in.
stainless-steel tube for a semiconduc-
tor plant, 3/4-in. titanium aircraft fuel
lines, 1-1/2-in. electro-polished tube for
a pharmaceutical application, a 2-in.
schedule, 40-carbon-steel pipe steam
line, or simply tack-welding two com-
ponents together, the Model 205 fits
the application. Key features include:
a full size color touch screen; multi-use
USB port; automatic weld schedule
development; programming by time
or temperature; and compatiblity with
all AMI fusion weld heads. — Arc Ma-

chines, Inc., Pacoima, Calif.

www.arcmachines.com

These vapor-degreaser solvents
are safer and greener

Precision-V cleaners (photo, p. 32D-3)
for vapor degreasing are powerful,
leave no residue, evaporate quickly
and are non-flammable with no flash-
point. They are designed for the re-
moval of oils, greases, silicones and
other common industrial contami-
nants. Electronics, optics, and metal
parts are quickly and thoroughly
cleaned, eliminating the need for fur-
ther rinsing. Precision-V is non-ozone
depleting, making it an ideal replace-
ment for cleaners containing Freon,
HFC-141b or AK225. Exposure to
Precision-V solvents is less hazardous
than with many other solvents com-
monly used in vapor-degreasers. The
Precision-V Vapor-Degreaser Parts
Cleaner and Flux Remover have azeo-
tropic properties that allow them to
maintain stablity as they are cycled in
a vapor-degreaser. They are not reac-
tive nor corrosive to metals commonly
found in the construction of vapor-de-
greasers.— Techspray, Amarillo, Tex.
www.techspray.com
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Dolomite

Techspray

For clean processes, this magme-
ter has onboard sensor memory

This range of electromagnetic flowme-
ters is designed for clean applications
in the food and beverage, pharmaceu-
tical and biotechnology industries.
Part of the new FlowMaster product
family, the HygienicMaster magme-
ter (photo) is available in sizes from
1/10 to 4 in. It is manufactured from
FDA-approved materials and certified
in accordance with EHEDG and 3A.
The units feature electrodes that are
embedded into the liner to ensure a
smooth surface without any gaps, and
a sensor that is clean-in-place (CIP)
capable. A reinforced PFA liner im-
proves vacuum stability and prevents

liner deformation. Data storage inside
the sensor eliminates the problems as-
sociated with pluggable data memory
modules.— ABB Instrumentation,
Warminster, Pa.

www.abb.com

This microfluidic chip

offers rapid fluid mixing

The glass Mitos Micromixer Chip
(photo) is designed for the rapid mix-
ing of two or three fluid streams. Com-
patible with the Mitos four-way edge
connector, this novel chip enables ex-
tremely rapid mixing across a wide
range of flowrates. This chip is ideal for
the study of reaction kinetics, sample
dilution, improving reaction selectivity,

ABB Instrumentation

rapid crystallisation and nanoparticle
synthesis. The chip measures 45 X 15
mm and incorporates two independent
micromixer channels, each with a vol-
ume of 8 pL, to ensure efficient mixing
of the fluid streams. Mixing of two or
three fluid streams occurs within mil-
liseconds.— Dolomite, Royston, UK.
www.dolomite-microfluidics.com

Two-way valves with online con-

figuration tool for easy ordering

The 8262/8263 Series two-way direct
acting solenoid valves are now avail-
able with increased pressure ratings
and realtime online configuration
and ordering. The valves come in nor-
mally-closed, brass and stainless-steel

Circle 32 on p. 54 or go to adlinks.che.com/23016-32

COMI-CONDOR

Milan, Haly
» Horizontal Peelers

WESTERN STATES & COMI-CONDOR
join forces to offer 150 years of
Solid/Liquid Separation Solutions

» Inverting-Filter Centrifuges

WESTERN STATES MACHINE

Harmiltan, OH, LISA

»cGMP Designs
» Clean-In-Place

» XP Electrics
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»-Vertical Filtering Centrifuges
» Solid Bowl Decanting Centrifuges

Available Design Feat E
» Stainless Steel / Hastelloy

»#4 Polish / Electropolished
»Integrated Controls with PLC

» Start-Up / Training / Service

THE WESTERH STATES MACHINE COMPANY

tatives for Comi-Condor

-8
phone 513.863.4758 www.westernstates.com
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Rockwell Automation

New Products

constructions. They can be used to
control the flow of air, water, and light
oil, and are available in 1/8-, 1/4-, and
3/8-in. pipe sizes. The online configu-
ration tool allows customers to quickly
build a valve to meet a set of specific
requirements. It then displays the list
price, availability, CAD drawings and
specifications for the configured prod-
uct. — Asco Valve, Inc., Florham Park,
N.J.

www.ascovalve.com

Communication modules
for extreme environments
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This product family operates in a broad
temperature spectrum, —20° to 70°C,
and meets ANSI/ISA-S71.04-1985
Class G1, G2 and G3, as well as cULus,
Class 1 Div 2, C-Tick, CE, ATEX Zone
2 and SIL 2 requirements for increased
protection against salts, corrosives,
moisture condensation, humidity and
fungal growth.— Rockwell Automation,
Milwaukee, Wis.
www.rockwellautomation.com

The Logix-XT product family (photo) is
designed for applications requiring in-
creased reliability in high-temperature
and corrosive environments, such as
those found in oil-and-gas, wind-tur-
bine and ship-building applications.
The Logix-XT product family includes
the Logix-XT controller, Allen-Bradley
FLEX I/O-XT products and ProSoft
Technology communication modules.

Sealing across a full range of

pressures, up to 15,000 psig

The FKB series ball valve provides
a leak-tight seal for applications up
to 15,000 psig. The Trunnion-style
ball valve features a direct-load de-
sign, which delivers a more consistent
seal across a full range of pressures.
These valves feature a 0.209-in. ori-

AL
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fice, 316-stainless-steel body construc-
tion, and reinforced PEEK seat seals.
The valves are rated for temperatures
of 0-250°F and maintain a full pres-
sure rating throughout the operating
temperature range. Available O-ring
materials include nitrile, fluoroelasto-
mer and perfluoroelastomer. All wetted
materials are compatible with most
hydrocarbons. Offered in a two-way
configuration, the valves are available
with medium-pressure tube fitting end
connections, which provide single-turn
makeup, or makeup by torque. The end
connections employ a two-ferrule de-
sign to deliver robust tube grip, leak-
tight gas seal and vibration resistance.
End connections sizes are 1/4, 3/8, and
1/2 in. — Swagelok, Solon, Ohio
www.swagelok.com |
Kate Torzewski

PROTECT PUMPS

Cavitation
Bearing Failure
Dry Running

Overload

TRUE POWER LOAD DISPLAY
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#=3 LOAD CONTROLS
KadINCORPORATED
WWW. LOADCONTROLS.COM
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Harness the power
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Custom reprints from Chemical Engineering
could be one of the smartest marketing
decisions you make.
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learn more online at
www.theYGSgroup.com/reprints
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custom reprints from Chemical Engineering.
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A new range

of dosing pumps

This firm now offers four new
series of multilayer diaphragm
pumps and piston diaphragm
pumps featuring the multilayer
diaphragm technology. These in-
clude two series for local, manual
control (R-Series) and two series
with integrated control electron-
ics (C-Series). The new piston
diaphragm pumps (photo) handle
flowrates of 7.5-900 L/h at an op-
erating pressure of 80 bar, and
the multilayer diaphragm pumps

Thermo Fisher Scientific

handle capacities of 10-1,200 L/h
for operating pressures up to 20
bar. — Seybert & Rahier GmbH &
Co. KG, Immenhausen, Germany
www.sera-web.de

This positioner is
SIL 2 certified a
Developed according to SIL
(safety integrity level) guide- ",
lines, the Sitrans VP300 po-
sitioner (photo) is especially suit-
able for use in the paper, mining
and oil-and-gas industries. Sitrans
VP300 is said to be the first posi-
tioner on the market to feature SIL-
certified partial-stroke testing. Air
exhausting in the single-acting device
is SIL 2 rated. Both the single-acting
and double-acting versions of the po-
sitioner feature an aluminum housing
with high protection (IP66/NEMA 4x),
and are especially resistant to vibra-
tions. The device can be used in appli-
cations down to —40°C and can even
operate in damp air that is contami-
nated with oil droplets. The positioner
has a travel distance of up to 150 mm
and can be rotated by up to 120 deg.
— Siemens Industry — Industry Auto-
mation Div., Nuremberg, Germany
www.siemens.com/automation

A new IR thermometer for indus-
trial applications

Raytek CM (photo) is a compact, inte-
grated infrared (IR) noncontact ther-
mometer intended for continuous tem-
perature monitoring in a wide range
of industrial manufacturing processes.

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

on p. XX, or use the website designation.

Wernert-Pumpen

The IP65-sealed, single-piece inte-
grated sensor can easily replace tra-
ditional contact probes with a J- or
K-type thermocouple output, or with
a user-scaleable 0-5 V output, if the
application is susceptible to noise. An
RS232 digital interface allows the user
to configure all programmable sensor
variable via the company’s DataTemp
Multidrop software. The sensor is de-
signed to measure temperatures rang-
ing from —20 to 500°C, and can oper-
ate from ambient temperatures up
to 70°C without cooling. — Raytek, a
Fluke company, Berlin, Germany

www.raytek.de

New features

for this mag-drive pump

Three years after its initial launch, the
Monsun magnetically coupled pump
(photo) that was on display at Achema
2009 has new features. For example,
the rotor is designed completely with-
out static seals, thereby reducing the

Raytek

static seals from four to two within
the pump. There are two defined slide
bearings made of silicon carbide. If the
pump is operated in a critical situation,
such as intermittent flow, an emer-
gency reservoir takes over the lubrica-
tion of one of the SiC slide bearings. A
rise in temperature is directly detected
with a central, chemical-resistant sen-
sor instead of indirect methods used to
protect the pump, such as magnetic-
field distortion, power consumption or
vibration. The temperature rise can
be analyzed by a low-cost unit, which
is installed beside the pump, and can
safely shut down the pump when the
temperature limit is reached. — Wer-
nert-Pumpen GmbH, Miilheim an der
Ruhr, Germany

www.wernert.de

Solvent recycling

for HPLC analyzers

With the ability to reduce mobile-
phase consumables by up to 90%, the
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SRS Pro Solvent Recycling System
(photo, p. 32I-1) redirects untainted
mobile phase to the solvent reservoir
during isocratic HPLC (high-perfor-
mance liquid chromatography) op-
eration. Powered directly from a USB
connection, with easy plug-and-play
operation, this system is ideal for any
chromatography laboratory looking to
conserve solvent use. Easy-to-use soft-
ware enables simple configuration of
the system parameters and includes
online monitoring and audit-trail fa-
cilities. Through continuous monitor-
ing of the HPLC detector output sig-
nal, the mobile phase is recycled to
the solvent reservoir when the base-
line is below a threshold value. When
the threshold is exceeded, the eluent
flow is redirected to waste, accounting
for the transport time from the detec-
tor to the switching valve. — Thermo
Fisher Scientific Inc., Milford, Mass.
www.thermofisher.com

A smart seal

for screw pumps

Allseal consists of an opto-electronic
sensor that detects wear of the me-
chanical seals as soon as it begins and
immediately warns the operator of any
leaks. The system instantly detects if
a liquid escapes around the mechani-
cal seal. Unusual leaks trigger acoustic
and visual warning signals, which can
also be integrated into a centralized
control system or forwarded to a moni-
toring station. Allseal technology is
now available for the company’s screw
pumps and will be extended to other
pumps on a step-by-step basis, says the
manufacturer. This modular sealing
concept now makes it possible for the
user to choose between conventional
mechanical seals, the Allseal version
with leak detection, and hermetically
sealed pumps with magnetic drive. —
Allweiler AG, Radolfzell, Germany
www.allweiler.de

An expanded line of temperature-
measurement devices

With the addition of bimetal thermom-
eters and thermowells for general in-
dustry, this firm expands its existing
line of temperature measurement
devices. The dampened-movement bi-
metal thermometers (photo) operate
in measurement ranges from —100 to

1,000°F and are available in adjust-
able-angle, center-back, and lower-
back mount process connections. Each
thermometer is factory -calibrated,
and features external reset for field
calibration. The sensors are accurate
to 1% of full scale, in accordance with
ASME B40.200 and are actuated by a
sensitive bimetal helix coil. The ther-
mowells are designed to protect the
thermometers from contact with vis-
cous, pressurized, corrosive or abra-
sive process fluids. — Swagelok Co.,
Solon, Ohio

www.swagelok.com

This large control valve has

a high accuracy

Together with its joint-venture partner
DS Control Technologies (Novgorod,
Russia), this firm has recently dem-
onstrated a new benchmark in large-
valve positioner accuracy. The Smart
Valve Interface II Advanced Perfor-
mance (SVI ITAP) positioner controls
a massive ANSI 150 measurement
AST ball valve — the largest valve in
a natural-gas-compression station de-
signed by contractor Kukdumalakgaz
in Uzbekistan. The double-acting po-
sitioner delivers a 0.3% valve-control
accuracy rate, which is an order of
magnitude above the average of 1-3%
for this type of application, says the
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firm. The built-in self-calibration and
self-tuning functionality also makes
installation and setup easier. The SVI
ITAP positioner integrates with the
AST valve configuration that includes
a Servovalve Engineering actuator
and two volume boosters. — Dresser
Masoneilan, Houston, Tex.
www.dresser.com

Several designs available for this
weighing feeder

The Multidos L Weighfeeder deliv-
ers outstanding results in gravimet-
ric feeding tasks or when recording
mass flow of special products. Avail-
able both in an open design and with
a dustproof housing variant, the sys-
tem is economic, space-saving and
virtually maintenance free. The sys-
tem is now available with a hygienic
design. The weighing module is easy
to dismantle and assemble, saving
time and effort for frequent cleaning
intervals and wet cleaning. The stan-
dardized module system with a band
width of 300 to 1,2000 mm and wheel
bases of 1,000-3,500 mm is available
in all stainless steel. The system has
a maximum output of 170 m3/h with
measurement accuracy of £0.25% and
feeding precision of +0.5%. — Schenck
Process GmbH, Darmstadt, Germany
www.schenckprocess.com
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Most companies claim to have core values. But unless they benefit you, what good
are they? At Swagelok, we don't just say we value Quality. We test our products beyond

Wh at is th e va I u e what’s required. We don’t just profess to value Innovation. We hold more than 200 patents

worldwide. For us, Customer Focus isn’t just “there when you need us.” It's providing

Of val u eS? our customers with services like assembly services, energy management, consignment
and eBusiness. The value of our values not only makes our company stronger, it helps

us surpass our customers’ expectations. See for yourself at swagelok.com/value.

SwosROk

Value beyond the expected™

Circle 35 on p. 54 or go to adlinks.che.com/23016-35
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AD: www.gripa.it

© 2009 Costacurta S.p.A.-VICO

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.

My Costacurta

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 9001:2000

tel. +39 02.66.20.20.66 ISO 14001:2004
fax: +39 02.66.20.20.99 OHSAS 18001:1999

 www.costacurta.it
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This packaging system does

two operations in one machine
This packaging machine does not
use separate plastic bags to produce
inliners for octatainers (orthogonal
containers made of corrugated card-
board; photo). Instead, the plastic
film for the inliners comes from a roll.
The company's Stretch Hood cuts and
seals the film, which allows the length
to be adjusted freely. The packaging
machine then crumples up the inliner
in order to guide it over the edge of
the octatainer. The inliner falls into
the center of the container by its own
weight and fits perfectly against the
side wall during filling, after which,
the inliner is sealed and the lid put on
the container. After this, the stretch
hood applies a film around the con-
tainer to secure it. Both operations —
creating and inserting the inliner, and
securing it — are thus performed by
a single machine, avoiding time-con-
suming and problematic manual op-
erations. — Beumer Maschinenfabrik
GmbH & Co. KG, Beckum, Germany
www.beumer.com

A station for filling and
transferring drum contents

The Flow Line Safety cabinets for
the active storage of hazardous sub-
stances are in accordance with TRbF
20 Annex L, TRbF 30 and BGR 120.
The concept of the filling and trans-
fer stations enables users to link their
daily work with modern, economic
handling of hazardous substances.
The media can be safely transferred

New Products

Beumer Maschinenfabrik

from a 200-L drum to fill smaller
containers. The system is easy to put
into service due to integral plug and
preassembled connections for media
pipe, power supply (compressed air)
and venting. The highest safety level
is ensured by extensive testing: the
removal and storage unit of the drum
station are tested together according

to DIN EN 14470-1 by recognized test
institutes (TUV Siid, iBMB Braunsch-
weig); TUV-tested to DIN EN 14727
(Ilaboratory furniture standard); clas-
sification Type 90 in accordance with
DIN EN 14470-1; GS-/CE mark. —
Diiperthal Sicherheitstechnik GmbH
& Co. KG, Kleinostheim, Germany
www.dueperthal.com

Blowers....Compressors....Gas

Aerzen -

one step ahead

Compressed oilfree gases!

The requirements for the compression of air and gases are
varied. Especially in the chemical industry where the composition

of the media to be conveyed is completely different.

Aerzener Maschinenfabrik product range with special designs
can fulfill most applications. It does not matter whether screw
compressors for oilfree compression or positive displacement
blowers for conveying of impure or aggressive gases are used
or machinery for statically high system pressures is required —
Aerzen offers the optimum.
Challenge us! Make use of our know-how.
Please take our leaflets A1-004, G1-151 and V1-067 for
further information or the Internet under www.aerzen.com
@ Reherweg 28 - 31855 Aerzen / Germany

Phone: + 49 51 54 /8 10 - Fax: + 49 51 54 /8 11 91

aerzen info@aerzener.de - www.aerzen.com

Aerzener Maschinenfabrik GmbH
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Buss-SMS-Canzler

Thin Film
Evaporator
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New Products

Calibration gases

that last longer

The HiQ 60 range of calibration
gases includes pure gases and
non-reactive gas mixtures that
have an extended 60 month (5-
yr) shelf life and flat-line guar-
antee, allowing for greater
reliability in the accuracy of
instrument measurement and
longer-term usability of gas.
Previously, gas suppliers had
offered product expiration
guarantees of 36 months, with
many products available with
only 12 or 24 months of shelf
life. The HiQ 60 pure gases in-
clude Ar, CO,, He, Hy, Ny and
synthetic air. — Linde Gases,
Munich, Germany
www.linde-gas.com
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A split butterfly valve for
contained transfers

The Miuller Containment
Valve (MCV) is a stable and
robust split butterfly valve
that is also pressure tight,
making it suitable for trans-
ferring highly potent or toxic
substances. The seal around
the valve disk has been made
very small to reduce 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 available in sizes of
DN 100, 160, 200 and 250. The valve is
dust and liquid tight at pressures up
to 2 barg, with higher pressures pos-
sible upon request. Product-contacted
components are in AISI 316L stain-
less steel (or Hastelloy upon request),
with a PTFE seal. — Miiller GmbH,
Rheinfelden, Germany
www.mueller-gmbh.com

Eleclronic

Wader Dullled
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Dual-walled tube bundles

keep fluids contained

This manufacturer of shell-and-tube
heat exchangers has developed a new
safety heat exchanger for applications
where the fluids cannot be mixed or
contaminated. Compared with the
single-wall tube bundle, this double-
wall design is characterized by a con-
struction with two tube sheets at each
end of the bundle (diagram). Then, two
tubes are fitted one inside the other,
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with leakage space between them de-
signed in such a way as to guarantee
the thermodynamic performance of
the heat exchanger. Should the inner
or outer tube leak, the process fluid
enters the leakage space and triggers
an alarm. The units can be designed
with a wide range of shell diameters
and tube bundle lengths, and it is pos-
sible to select different materials for
the inner and outer tubes. — Flovex
S.p.A., Grezzago, Italy

www.flovex.it

More functionality

for a smart flowmeter

Smart-Trak 2 is a significant redesign
of this company’s Series 100 Digital
Mass Flowmeters and Controllers. The
expanded functionality of Smart-Trak
2 includes: true linear performance for
high accuracy and increased flexibil-
ity in multiple gases; Dial-a-Gas tech-
nology, which allows users to select
from up to ten pre-programmed gases
or substitute their own; the ability to
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NATURAL BORN ENGINEERS

Nature abounds with things we just can‘t improve upon. Behind these lie ingenious functional principles. Our engineers
pursue the very same standards. Examples are our metal hoses and expansion joints, which are used in all sectors of
industry to absorb movement, expansion and vibration of all kinds. Seeing that all this functions perfectly is the task of
3200 employees in 23 companies of the Witzenmann Group worldwide.

Further Information: www.witzenmann.com or Witzenmann GmbH, Ostliche Karl-Friedrich-Str. 134, 75175 Pforzheim,
Germany, Phone +49 7231581-0

WITZENMANN

Thank you for visiting managing flexibility
us at our booth at the Circle 39 on p. 54 or go to

ACH EMP\ adlinks.che.com/23016-39
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Hans Turck

New Products

adjust calibration in the field for each
of the ten gases independently; Pilot
Module, which allows users to view
and change critical control functions
in the field; and proprietary friction-
less hovering, direct-acting control
valve technology. — Sierra Instru-
ments, Monterrey, Calif:
www.sierrainstruments.com

Dual sensors

for manual valves

This firm’s dual sensor (photo) can
now be used on hand-operated valves
for transmitting the valve’s position.
This is possible thanks to new, stain-
less-steel mounting brackets, which
are easily mounted on the valve with
two screws and attached to the manual

Through the suction
hozzle, the conta-
minated gas is drawn
in and is entrained by
the scrubbing liquid.

Here the gas
is purified
by intensive
contact with
the scrubbing
liquid.

In the sepa-
rator, the
purified gas and
the scrubbing
liquid are
separated.

Process Engineering

GEA Wiegand GmbH
Einsteinstrasse 9-15, 76275 Ettlingen, Germany
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Absorbing
Dedusting
Cooling

Conveying

... by means of jet and Venturi
scrubbers by GEA Wiegand. Our
plants are individually designed
- according to
your require-
ments and

in this way
reach a high
percentage of
purity and
efficiency. The
capacities of
our plants range from o.05 m3/hr
up to 100,000 m3/hr of gas flow at
gas temperatures of more than
1,300° C. Our gas scrubbers are
particularly suited for explosive
gas mixtures, highly corrosive
gases and gases containing large
amounts of dust. Existing plants
can easily be equipped with our

gas scrubbers.

Telefon: +49 7243 705-0, Telefax: +49 7243 705-330
E-Mail: info.gewi.de@geagroup.com, Internet: www.gea-wiegand.com

Circle 40 on p. 54 or go to_adlinks.che.com/23016-40
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lever by a threaded bolt. This mount-
ing bracket enhances the dual sensor’s
functionality because it allows the use
of reliable detection principle even in
non-automated plant areas. Simple

maintenance procedures, such as
manual operation of drain valves, can
be reliable monitored and verified off-
site. — Hans Turck GmbH & Co., KG,
Miilheim an der Ruhr, Germany
www.turck.com

Software for controlling
biotechnology processes

This firm’s control software BioSCADA
versatilely and flexibly implements vi-
sualization, control and automation of
biotechnology processes. BioSCADA is
not designed as a fixed software pack-
age, does not require a common pro-
grammable logic controller (PLC), and
is designed to meet 21 CFR Part 11 re-
quirements. This system is said to be
not only economical, but also enables
integration of numerous interfaces
for a wide variety of functionalities as
well as progressive upgrading for ad-
ditional process demands. — Bioengi-
neering AG, Wald, Switzerland

www.bioengineering.com

A new version

of simulation software

The latest release of this firm’s steady-
state simulation software, ProSim-
Plus, is now available. ProSimPlus is
used in design and operation of exist-
ing plants for process optimization,
units troubleshooting, or debottleneck-
ing, plant revamping or for perform-
ing front-end engineering analysis.
It provides a unique thermodynamic
module and a comprehensive unit op-
erations library that allow modeling of
a wide variety of processes. The new
release provides users with a flexible
environment that helps them meet
today’s engineering challenges, in-
crease efficiency and productivity. A
new, easy-to-use graphical interface
ensures quick learning and optimizes
access to simulation results. Simulis
Thermodynamics, the company’s ther-
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When producing chemicals the excellent
quality of a steel belt from Berndorf
Band is shown in every detail, such
as mechanical, physical or geometric
properties. The belts are characterized by
perfect flatness and dimensional stability
as well as by their straight tracking.

Both, process and transport belts,
can be provided with vee-ropes and /
or product retaining strips. A special
process developed by Berndorf Band
guarantees perfect adhesion of vee-

ropes and retaining strips.
Circle 41 on p. 54 or go to adlinks.che.com/23016-41

- Confident motion |
in all areas. ¥

)

Berndorf Band GmbH
A-2560 Berndorf, Austria
Phone: (+43)2672-800-0
Fax: (+43)2672-84176
band@berndorf.co.at

www.berndorf-band.at
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modynamic server, is now fully em-
bedded in ProSimPlus. Transport or
thermodynamic properties and phase
equilibria on streams can be calcu-
lated in only a few clicks. — ProSim,
Labege, France

WWW.prosim.net

Raman imaging has never

been faster

StreamLine Plus is said to be the fast-
est, fully-scaleable Raman imaging
system available today. Readout times
can be as short as 6 ms per spectrum,
and a high-quality image of an entire
tablet can be collected in less than 4
min. A combination of line focus (which
minimizes sample damage), a high-
speed encoded stage and synchronized
readout of the CCD (charge coupled
device) detector enables images to be
collected both rapidly and at variable
spatial resolution. — Renishaw Plc.,
Wotton-under-Edge, UK.
www.renishaw.com/raman

A butterfly valve

for aggressive media

The Type 567/568 butterfly valves
(photo) feature a passage seal made
of polytetrafluoroethylene (PTFE) in
combination with the FPM backing
seal and the PVDF media-contacting
parts, which guarantee better chemi-
cal resistance and expands the appli-
cation range possibilities. The butter-

GF Piping Systems

fly valves are suitable for conveying
aggressive media and operate over
the temperature range from —20 to
120°C. The valves are available with
a handle lever for manual operation,
with manual gears, as well as with
pneumatic or electric actuation from
DN 50 to DN 300 for wafers and lug-
style installation. With the new PVDEF/
PTFE butterfly valves, a homogeneous
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plastic piping system is now available
from this firm, with pipes, fittings and
butterfly valves. — GF Piping Systems
Ltd., Schaffhausen, Switzerland
www.piping.georgfischer.com

Simulate solids flow

faster than ever

CoRheoGrain is part of the CoRheoS
Software Suite, which enables the sim-
ulation of industrial-scale processes
involving various types of grains and
powders. A novel approach makes it
possible to simulate the flow of granu-
lar material in computer times much
faster than those of any DEM software,
claims the institute. Both rapid granu-
lar processes and slow and arresting
granular material can be simulated.
Applications include simulations of
mixing, powder injection molding and
bulk-material transport. — Fraunhofer
Institute for Industrial Mathematics,
Kaiserslautern, Germany
www.itwm.fraunhofer.de

Particle-size standards

for high-resolution calibration

As particle sizing methodologies be-
come more sophisticated, it is becom-
ing increasingly difficult to measure
the degree of resolution offered by
state-of-the-art instruments. Image
analysis methods, for example, offer
one of the highest resolutions avail-
able, but until now, it has been difficult
to quantify the resolution. To address
this challenge, this firm is launching
a new Multimodal Standard (photo).
In this standard, eight distinct peaks
have been produced between 500 and
2,000 microns. For very small particle
sizes, a Multimodal Standard with ten

Whitehouse Scientific

peaks between 0.1 and 1.5 microns
has also been prepared for evaluation.
Whitehouse Scientific, Waverton, UK.
www.whitehousescientific.com

Versatile user interfaces for
Ethernet-enabled process gauge
Two completely new interfaces, the
HMI (Human Machine Interface) and
the OWS (Operator Workstation),
provide different levels of user access
for this firm’s recently launched Eth-
ernet-enabled CM710e NIR gauge for
moisture measurement in industrial
manufacturing processes, such as
chemicals, minerals and ore-extrac-
tion, ceramics, detergents and con-
struction products. The HMI provides
supervisory access to up to 16 net-
worked Series 710e Gauges while the
OWS connects to an individual gauge.
Both multi-lingual interfaces feature
1/4 VGA high-resolution color touch-
screens to provide intuitive access to
a range of measurement information,
diagnostics and other functions, ap-
propriate for the level of access re-
quired. All variants are available in
high-impact polymer housings, rated
to IP65, and suitable for use in am-
bient temperatures to 50°C. Optional
stainless housings meet the need for
safety and hygiene in food processing
and other environments. The HMI
provides scalable analogue outputs
and digital I/O as well as extensive
Fieldbus connectivity options, includ-
ing all common EtherNet-based pro-
tocols and DeviceNet, Profibus and
CANbus Open. — NDC Infrared En-
gineering Ltd, Maldon, UK.
www.ndcinfrared.com | |

Gerald Ondrey

HAVER & BOECKER

The Solution
Provider

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
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critical information

for a carbon
constrained world

Greenhouse Gases
Initiative

regulation on the chemical and energy industries.
Highlights from a Current Report
CARBON FOOTPRINT OF BIOFUELS & PETROFUELS

This study provides unbiased estimates on the carbon footprints of ethanol and biodiesel
based on a variety of process technologies and feedstocks. The study also examines
various land use scenarios which can have a dramatic impact on the carbon footprints of
these biofuels. The results from this study directly address issues which have caused
many countries to call for the certification of biofuels. This study allows producers and
consumers to understand the footprints of their fuels and to determine if they are at risk
under the currently proposed biofuel certification programs.

Contact Russell Heinen at +1 281 203 6285 for more information.
rheinen@sriconsulting.com

www.sriconsulting.com/GHG

Smart Research. Smart Business.

LZEIRN
SR coisuinive
227

A Division of Access Intelligence, LLC
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Feature Report

Revamps: Strategies for
A Smooth Turnaround

Ray Elshout
Energy Systems Engineering

Dan Garcia
Sun Engineering Services

majority of capital projects

today are either debottlenecks

or revamps that are intended to

increase capacity, squeeze out
incremental revenues or comply with
impending regulations. A unique goal
to the planning of these projects is
avoiding excess downtime during the
turnaround that would quickly erode
the project economics.

Meanwhile, the revamp opportuni-
ties that a turnaround provides are,
themselves, few and far between. Pet-
rochemical refineries, for instance,
typically try to get five years between
major turnarounds to maximize on-
stream time. Some equipment can be
connected before an actual shutdown,
but most of the so-called tie-ins must
fall into place during the turnaround,
which usually lasts only 20-50 days.

Since the typical duration for the
design, production and construction
of a major revamp can take a year or
longer and involves many stages (see
box, Project Stages, p. 37), advanced
planning is critical. Equipment with
long lead time must to be ordered
well in advance of the date required
onsite, and engineering has to be
contracted-out well in advance to
find a quality engineering contractor
with the experience required to ex-
ecute the project without rework.

PLANNING FOR SHUTDOWN
Shutdown plans have to be well or-
ganized so that all the work dovetails
within the allotted shutdown period.
Figure 1 shows a portion of a typical
project schedule.

This schedule breaks down the ac-
tivities into a large number of steps,
each of which has an early start date
and last completion date to keep

Tie-in opportunities are few and far hetween.
These rules of thumb will help make sure
everything and everyone line up in time

it from becoming schedule limiting.
The objective is to pre-install and do
as much of the construction as pos-
sible in advance of the shutdown. Be-
cause shutdown time is very limited,
only tasks that must be done with the
unit shut down are undertaken at this
time. This approach also allows for
fewer people onsite during the crunch
time, shutdown activities.

Ordering equipment

Before a high level of schedule detail
is developed, a simpler bar-chart type
schedule is used to develop the timing
used for ordering the long lead time
equipment, such as thick walled reac-
tors, alloy equipment and high pressure
vessels. Working back from the desired
start of work in the field, the project
manager can determine the latest time
in which an order can be placed. This
requires some lead time ahead of the
order to do the necessary pre-purchas-
ing activities. This sometimes requires
that equipment purchases be made
before the final design is completed.
Figure 2 shows an example of back cal-
culating how soon development of the
purchase order must be started in order
that equipment arrives onsite to fit the
overall construction schedule work.

Tie-ins
The tie-in list is the key to the pip-
ing. It needs to differentiate the type
of tie-in, including the hot tap (done
during unit operation) and shutdown
tie-ins (made after unit is shut down
in preparation of construction).

Most tie-ins are handled during
shutdown. A typical tie-in would in-
clude two block valves and a pipe stub
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with another valve leading to the con-
nection to the new equipment.

In some instances, tie-ins can be
made in advance with the unit oper-
ating. So called hot tie-ins are usu-
ally avoided, however, because of the
inherent danger to process fluids if
something goes wrong. The split tee is
one type of hot tie-in. It is basically a
tee in two pieces that has an inside di-
ameter identical in size to the outside
diameter of the pipe being tapped. It
is welded into the existing line, and
then the connection to the tie-in line is
made through the lateral.

STAFFING

Most operating companies no longer
have the luxury of maintaining a dedi-
cated, fulltime and experienced engi-
neering team required for executing
small to mid-sized projects. Revamp
projects are instead mainly staffed by
using a mixture of contract engineers
and managers, supplemented with
the owner’s key staff. Only a limited
number of key plant personnel are
dedicated to the overall team. The con-
tractor’s team is usually kept together
during the project and quickly demobi-
lized once the need no longer exists for
personnel, which minimizes costs. An-
other advantage to contracting staffis
that an expert in a specific field can be
obtained for a short duration.

One strategy for avoiding exces-
sive learning curve requirements and
reducing costs of a contracted staff is
to use the same contractor to perform
multiple projects.

Figure 3 shows a typical staff sce-
nario, including the owner’s team, the
owner’s contracted staff, and the en-
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Refinery Gas Compressor Project Schedule
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2w v
1 | PHASE 1: Packaging 170d | 9/3/07 4/25/08 T
[
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8 | Permitting 22d 1/21/08 2/19/08 .' 11/5 -
>
9 | Construction 92d 1/21/08 5/27/08 7 v
_ | E—
FIGURE 1. This example schedule breaks
down the activities into a large number Key Moo =—
of steps, each of which has an early start v o | ] i
date and last-possible completion date to Milestones 8 |
keep it from becoming schedule limiting. " Finalize packaging bid specs ... (10122) i 3
. . Award packaging contract . ...... . 9 o v
The two major phases and seven major Receive compressor ...... *:1:
steps are indicated by numbered, green Receive engineer specified e ]
lines and identified in the table P andBED
iping and equipment layout :'}:h
C I phil hy........
ontrol pl losop\y ‘5127

gineering contractor staff. Not shown
is the construction team, which is di-
rected independently.

Planning, engineering design, con-
struction-management and commis-
sioning/startup constitute the project
life cycle. The project is turned over to
operations people for commissioning
and startup.

Owner’s staffing

The number of plant personnel as-
signed to a project varies but is usually
limited to a few key people including
the project manager, process engineer
(as required), a safety lead, the opera-
tional lead (sometimes part time) and
a cost-control/scheduling person.

Engineering contractor

A bell curve represents a typical staff-
ing scenario for the engineering con-
tractor’s home office, the initial phase
starts with very few people until the
project is developed. Then, staffing
ramps up as engineers and design-
ers are added for the production and
construction phases. At the end of the
project, demobilization of the staff
starts to occur.

Engineering cost breakdown

For the engineering part of a project,
the overall engineering costs for so-
called grassroots or all-new designs
are about 10% of the project costs.
For revamps and retrofits the portion

increases to between 15 and 20% be-

Arrival at site

Shipping

Performance testing

Fabrication

Approval of fabrication drawings
Vendor materials purchase
Vendor drawing preparation
Issue purchase order

Vendor negotiations

Evaluation of vendor bids
Vendor response time E—]
Issue specification o
Prepare specifications !
0 10

Allowing for long-lead item procurement

20 30
Weeks

40 50

FIGURE 2. A simple bar chart is useful in back calculating how soon development
of the purchase order must be started to ensure that equipment arrives on time

cause of the complexity of the equip-
ment interfaces. Based on $100/h
contractor engineering average rate,
the total number of engineering hours
can be estimated. From here, with
the allowed engineering schedule, the
number of people months can be back
calculated. Using say 165 h/mo, the
average number of people required on
the project can be estimated.

Typically, the allocation of the vari-
ous disciplines can be estimated from
Table 1. Note the process and systems
people tend to come on early and the
instrumentation and electrical engi-
neers come on late.

A good way to cross check the staff-
ing is to show the number of staff on a
simplified bar chart for the various dis-
ciplines during the engineering phase.
Then total up the number of man weeks
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or man months to see if it agrees with
the overall hours estimated.

In addition to the engineering con-
tractor’s team, which is usually not
onsite other than having some mem-
bers in trailers either part time or full
time, there is the owner’s field team.

Onsite project team

The following onsite team members
have to be either hired on contract or
supplied by the operating company. It
is desirable to bring on the team just
when needed for their work on the
project and then release them back to
the hiring organization (job shop). Get-
ting quality contract people is not easy.
There are only a few hiring organiza-
tions that specialize in providing the
staff of people for the project execution
phase. These companies staff projects
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livery experts Discipline % *
¢ Field construction supervisors 1. Process engineering Project management 10
A team of these experts supplemented | The process engineering is usually | | Process and mechanical |5+to 10
with the owner’s representatives is | staffed by the owner and takes the | | Process engineering
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performs the engineering from its | major equipment (that would be too | | Piping 15
home office, once the project is defined | costly to replace). Mechanical design 10
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selects the engineering company that | ated either by inspection or by a Accountin <5
best fits the type of project, size of | “quick and dirty” cost evaluation. 9 =
project and local availability. In former | Process engineering usually is con- | | « parcent of overall R L

times, the engineering company was
almost always local. However, with
the proliferation of electronic draw-
ings (and their transmission and shar-
ing), cell phones, telephone conference
calls and so on, the engineering team
even for revamps is no longer required
to be onsite. The onsite demands can
usually be met by a small local team
that acts mainly as the interface be-
tween the field and the home office
team. Some revamps and retrofits still
require a local company to be effective
in the day-to-day field changes.

ENGINEERING EXECUTION
The following is the order in which the
engineering at the contractor’s office
normally takes place:

centrated in the first two to three
months of engineering and then goes
down to one or two people.

2. Detailed engineering

Once the process concept is firm, then
the detailed engineering begins. The
systems engineering is the key in this
phase. It starts with marking up exist-
ing process flow diagrams (PFDs) and
providing a project description that
defines what modifications are to be
made, what new equipment is required
and other significant project require-
ments. This basis becomes the vehicle
to make sure everyone is on the same
page and in agreement with the con-
cept. Detailed engineering begins once
the PFDs, piping and instrumentation
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diagrams (P&IDs), equipment specifi-
cations and overall scope of the project
are completed.

Usually the existing (as-built)
P&IDs are marked up showing modi-
fications to piping, modifications to
the existing equipment, addition of
new equipment and reuse of existing
equipment in a new service. Increas-
ing a line size, using a larger control
valve size, increasing the pump im-
peller diameter to the limits of the
casing, changing to a larger motor
size or going to a new larger pump
are considered to be acceptable, cost
effective modifications.

Some modifications are allowed on
major equipment as long as they are
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PROJECT STAGES

The following traditional steps are aimed at sorting out the projects and defermining

which of the potential projects should go on to execution:

e Conceptual design where the overall project goals and approach are defined and the
ballpark costs are identified by comparing the costs of other projects and expected
increases in revenues or reductions in operating costs

* Preliminary design where enough of the design is done, including PFD and equipment
identification, so a cost curve can be developed and the expected additional revenues
can be further defined

¢ Detailed design where full PFDs, P&IDs, equipment data sheets are prepared and sent
to vendors for verbal quotes, marked up plot plans for feasibility evaluation. A factor
type cost estimate can be prepared for the inside battery limits (ISBL) portion and the
outside battery limits (OSBL) portion can be estimated as a percentage

¢ Final basic design where PFDs are firmed up, P&IDs are finalized; equipment loca-
tions are set; piping, electrical and utility runs are defined; and instrumentation counts
are made. From there, a conceptual take-off estimate can be made for both the ISBL
and OSBL portions

e Confracting detailed engineering can be performed using the final basic-engineering-
design package by getting bids from various contractors. The owner has the choice
of also including the construction with the detailed engineering. The detailed engineer
usually provides the purchasing except for some of the advanced purchasing that the
owner might perform in order to get long lead items delivered

e Construction can be done either by an overall general contractor or be sub contracted
out to say a civil, electrical/instrumentation and a piping/equipment contractor. It may
be desirable to have certain portions of the project supplied as skids to minimize the
field time

e Commissioning is usually done by owner operators and should include final checks of
the construction matching the P&ID and other drawings. Motor rotation, check valves
facing the correct direction, piping matching the piping codes all need to be reviewed

e Startup is the final step to completing the project a

cost-effective and can be performed
in a reasonable shutdown period. Ex-
amples are larger nozzles, new inter-
nals, replacement of distillation trays
with higher capacity trays or struc-
tured packing and alloy lining. Major
modifications to major compressors,
fired heaters and large diameter dis-
tillation columns is usually not cost-
effective. In gauging the feasibility
of major equipment replacement, the
rule of thumb is to parallel-up with a
smaller or identical item.

New data sheets are developed for
the required new equipment. Check-
rating data sheets for the existing
equipment are provided for documen-
tation that the equipment fits the
new requirements. This information
should be compiled together to serve
as backup for the project definition
and cost estimates. Put the follow-
ing information in a set of binders
available to the task force to keep ev-
eryone on the same page: process de-
scription, PFDs, P&IDs, data sheets,
preliminary layouts and preliminary
piping runs.

Electrical and instrumentation ac-
tivities should be minimized until the
project design is developed to the point
that no rework would is required.

3.Long-lead item procurement
Long lead times on alloy and high
pressure equipment requires some of
the procurement activity to be done
in advance of the project being fully
defined. This subjects the project to
some financial risks if the equipment
ultimately requires extensive modifi-
cations or is not used at all. The key
to procurement is always having firm
specifications.

Good equipment data sheets are
the minimum, with alternate case
information provided as footnotes
or a second data sheet. The detailed
specification is key to getting out a
purchase order with the minimum
number of change orders. Just refer-
ring to the general codes (API, ANSI,
TEMA) is not adequate. Any specific
fabrication requirements must be
called out. The associated specifica-
tions should be included with the
general specification. Consider, for
example, that requirements for cor-
rosion protection are becoming more
prevalent where wet acid gas is pres-
ent. These requirements can add con-
siderable cost. Welding specifications
can be provided by the buyer or the
manufacturer can supply specifica-
tions, and have them approved.
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three small engineering proj-

ects were executed as part of
a single overall project during a
petroleum refinery turnaround.
The strategy was to stagger the
work on the projects so a single
contractor team could be used
throughout the entire engineer-
ing execution. This eliminated
the need to retrain an engineer-
ing contractor multiple times to
the operating company’s ac-
cepted approach.

One of the projects was well
defined and allowed a contrac-
tor team fo be formed early
and to begin work. The other
two projects were sfill in de-
velopment stage and required
additional time before starting
engineering. This set of circum-
stances allowed the engineering
company to keep a dedicated
staff of engineers and designers
on the combined effort, which
ended up being the key to the
overall project success.

In the following example,

Piping design
The overall project consisted
of a lot of piping design work.
Much of the piping was run
from tie-in point to fie-in point.
For the purposes of accuracy,
the engineering contractor used
a laser-type spotting method
where the coordinates of the
various locations were identi-
fied. The unfortunate part of
this particular method was that
the location of various runs was
referenced to imaginary coor-
dinates, which are set up by a
reference coordinate ~system.
Converting these coordinates to
reference a particular pipe run
to, say, a location on the pipe
rack was time consuming.
Since the sub-project sched-
ules were staggered, the same
piping crew was available
throughout the whole project.
To avoid the need for field
welding on the job site, the
piping isometric drawings were
converted info piping spools.

Modular equipment
On one part of the project
modular assemblies were used

STAGGERING REAL-WORLD INSIGHT

to minimize field time and costs
associated with the engineer-
ing, equipment contracting
and installation of equipment,
piping and controls. This strat-
egy proved to be valuable in
that craft labor in the site area
was very limited. It also pro-
vided for a lot of the work to be
performed in the shop where
productivity is higher than out
in the field. The modules were
prefit together in order to en-
sure field connections would be
troublefree.

The key to the equipment
module concept is to have at
least @ hand drawn battery lim-
its interface of the piping com-
ing to and from the skids. It is
also desirable to plan how the
skids will be delivered so that
there is no obstruction from the
skids already put on founda-
tions with those still arriving.

Civil work

All of the civil work was con-
tracted to a firm in the area on
a time and material basis. The
contractor was well aware of
the potential for unknown un-
derground obstructions. As it
turned out, many field changes
had to be made on the fly to
minimize the disruption to the
existing underground obstacles.
This site required the use of piles
in order to provide the support
necessary for the marshy plant
site area. In hindsight, spread-
foot foundation might have
saved money versus the tradi-
tional civil approach selected.

Structural steel

Structural steel became a prob-
lem from a permitting stand-
point. The equipment modules
were engineered out of state by
a company that did not have an
engineering license in the state
of construction. It was consid-
ered unethical to have a local
engineer approve drawings
that he was not involved with
during design. So the local en-
gineer had to virtually recheck
all of the design calculations.
Meanwhile, the local inspectors
took exception to staircase and

handrail specifications that did
not meet some arbitrary local
requirements.

In another area of the project,
maijor excavation and tie-in of
new subsurface foundations
was required to support the
additional weight of some new
elevated equipment. This work
became very prolonged due
to the necessity to cordon off
large areas during the exca-
vation, the installation of new
rebar in tight spaces and the
inability to get trucks close to
the area where new founda-
tions needed fo be poured.

Piping packages

In order to organize the piping
portion of the projectinfo an eas-
ily understood format, the field
project engineers took the engi-
neering documents produced by
the engineering contractor and
assembled them into work pack-
ages. Each work package was
generally a pipe run from one
location to another.

The run usually consisted of
several isometric  drawings,
which are 3-D sketches show-
ing the routings. The software
used by the contractor also
included a bill of materials for
each isometric drawing, which
served as the materials require-
ment for a piping fask.

Project engineering assem-
bled these into packages, which
included the tie-in photograph
that was taken by the piping de-
signer field team. Then, the as-
sociated vessel drawing was in-
cluded with a portion of the plot
plan where each pipe run was
marked in a particular color
depending on piping code.
This allowed the people doing
the work fo very quickly identify
where the work would be done
and provided an approximate
(plot plan) routing plan.

High-point vents and low-
point drains were included on
the drawings. Most of these in-
cluded threaded plugs, which
were seal welded (closed) after
pressure festing.

Special instructions were pro-
vided to the pipe fitters to indi-

cate the potential presence of
hydrogen sulfide or other haz-
ardous gases that might not
have been fully purged during
shutdown. These instructions
identified which control room
had authority over the given
area in order to minimize the
standard check-in procedure
with the authorizing opera-
tions staff.

Materials and welding
Wet acid gas was present in
several sections of the new ad-
dition. This required evaluation
of corrosion standards includ-
ing the requirements for special
welding procedures and post
weld heat treatment. This adds
cost fo the plant, so prudent se-
lection of where the treatment
made sense was used to keep
the costs under control.

Critical lifts

An attempt was made to avoid
all critical lifts (lifts over existing
equipment or operating pip-
ing). Special safety forms and
personnel were required to be
in attendance for critical lifts.

Vessel work

The heads were replaced on
four large sized vessels. You
can almost guarantee that leg-
acy vessels will be out of round
(warped). So you need to have
personnel and equipment that
can bring the vessels back into
round in advance of facing the
problem; otherwise, schedule
is going to slip.

Safety

Safety is the ultimate concern
of the project. Early recognition
of the staffing and procedures
to assure a safe work environ-
ment is critical. The permitting
process is also a key to being
sure each of the sub steps is
in compliance with the house
rules. Some permit streamlin-
ing can be used on revamps
and retrofits by applying for
an all inclusive permit with the
same information as a number
of permits used on smaller, in-
dividual projects. a

4. Use of skid mounted modules

Prefabricated equipment modules can
save a considerable amount of field
time and money, especially for a re-
vamp. Having the equipment supplier
provide a full skid for the equipment,

including all of the auxiliaries, can be
a win-win for both parties. Using the
manufacturers’ control-system stan-
dard rather than a custom design can
also save money. Reciprocating com-
pressor systems can typically include,
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for instance, the inter-stage knock-out
drums, inter-stage coolers, pulsation
dampeners, lube oil system and con-
trol panel.

Skids are especially attractive for
harsh climates and areas where skilled
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labor is limited. The Alaskan North
Slope oil-production plants, for exam-
ple, were built using very large mod-
ules shipped-in during short periods
when the access water was clear of ice.

Pre-fitting the modules together
before shipment is a must. Flange-to-
flange connections, where permissible,
reduce field welding demands, which
is especially attractive for alloy lines.

CONCLUSIONS

Thinking ahead is the key to a safe,
successful, on-time project that is per-
formed without a major cost over run
and without major surprises.

It is important to remember sched-
ules are just plans. Doing things faster
than can reasonably be expected usu-
ally results in rework and more cost in
the longrun. There is typically a learn-
ing curve that results in efficiency and
time saving measures being developed
as the work progresses.

Coordination meetings, although
time consuming, are a must in the ef-
ficient use of manpower. Changes to a
plan may be required as unexpected
obstacles are encountered. [ ]
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Recent advances in mixing technology offer increased
efficiency in dispersing powdered additives into liquids for
hoth low- and high-viscosity applications

Ken Langhorn and Christine Banaszek, Charles Ross & Son Company

t’s easy to understand why R&D en-
gineers love performance-enhancing
additives like fumed silica, carbom-
ers, cellulose gum, alginates and
bentonite clay. These all-purpose ingre-
dients offer incredible versatility for a
multitude of products from cosmetics
to ketchup, wallpaper paste and the
thermal grease used to bond a heat sink
to a microprocessor. They can serve as
thickeners and fillers. They can impart
rheological properties such as thixot-
ropy or pseudoplasticity. They can bind
moisture or promote the free flow of sol-
ids. They can correct the mouthfeel of an
artificially sweetened drink or improve
the tear strength of silicone rubber.
Despite the immense value and uni-
versal appeal of these additives for
product designers, process engineers
facing the day-to-day reality of full-
scale production face a unique set of
challenges. Dispersing these powdered
additives into a liquid is one of the most
formidable challenges in the chemi-
cal process industries (CPI). Although
most can be dispersed fairly easily
in a common laboratory mixer, when
scaled-up for batch, semi-continuous or
continuous production, it’s much more
difficult, time-consuming and costly.
Only a few years ago, in a less in-
tensely competitive business environ-
ment, the long mix cycles devoted to
dispersing these additives did not
receive much attention. The fact that
inefficient mixing often led to under-
performance of additives, and there-
fore excessive loading to compensate,
was also overlooked. Today, competi-
tive pressures have amplified the
importance of every possible improve-
ment in process efficiency — especially
those that might yield a significant
competitive advantage.
Because of the ubiquitous use of

“hard-to-disperse” additives (Table 1)
and the inefficiency of the old-fash-
ioned mixing techniques generally
used to disperse them, modern mix-
ing techniques present an extraordi-
nary opportunity for manufacturers
throughout the CPI. Recent advances
in mixing technology enable dramatic
gains in process-line efficiency and
end-product quality.

A recipe for “fish eyes”

The mechanisms by which thicken-
ers and other modifiers operate vary
considerably. However, when they are
added to an open vessel with a propel-
ler generating a vortex, the results are
usually the same: many hours of mix-
ing, an imperfect dispersion, and often
an unsafe plant environment.

In a traditional batch-mixing pro-
cess, lightweight powders often float
persistently on top of the liquid batch.
A variety of factors may contribute to
this familiar and frustrating sight,
including the material’s low surface
energy, low molecular weight and hy-
drophobic properties. The material
simply drifts on the surface and re-
sists wetting, even when subjected to
vigorous agitation.

Over a period of hours, a low-shear,
top-entering agitator will gradually
coax these materials to submerge into
the batch. However, most will readily
hydrate to form clumps with a tough
outer layer that inhibits dispersion of
the particles within. Especially when
using low-shear mixing devices, such
as turbines and propellers, the disper-
sion can take many hours to complete.
Even in the best-case scenario, this
process produces a dispersion of rea-
sonable quality, but only after many
hours of processing. All too often, the
final mix includes a variety of solution
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FIGURE 1. In a high shear rotor/stator
mixer, a rotor turns at high speed within
a fixed stator. As the blades pass each
opening in the stator, the mixer applies
intense shear to the liquid material,
which is rapidly accelerated and ejected
radially through the stator

defects, such as a grainy texture, vis-
cosity below target levels and insoluble
particles that resemble “fish eyes.”

The cost of this imperfect dispersion
can be measured in numerous ways.
Even if the product is deemed ade-
quate to proceed to downstream pro-
cessing, these defects usually reduce
the efficacy of the additive. This in
turn requires more solids to be added
in order to generate the desired prop-
erties, which drives up the cost of raw
materials. Every hour wasted on un-
necessary mixing also wastes power,
lowers productivity and constrains
overall production.

There are also indirect costs that
can be traced to inefficient mixing
of these additives. For example, in a
batch-mixing environment, fluffy pow-
ders like fumed silica, carbon black,
and many other pigments and flavor-
ings are notorious for “dusting” in the
plant. When they are poured into the
open vessel, a cloud of airborne par-
ticles immediately swirls into the air.
This can require a great deal of labor
to clean up. It can also elevate the risk
of contamination and expose workers
to significant safety hazards.

Batch high-shear mixing
A switch to a high-shear rotor/stator
mixer is the first essential step to-
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TABLE 1. MATERIALS APPROPRIATE FOR HIGH SPEED INDUCTION

Material Typical Applications

Alginates Paper and textiles, beverages and soups, cosmetics,
dental and prosthetic molds

Alumina Coatings, ceramics

Aluminum Isopropoxide

Lubricating greases

Bentonite clay

Drilling mud, coatings, cement, adhesives, ceramic
bodies and glazes, cat litter and rocket nozzles

Boric acid

Specialty lubricants

Calcium carbonate

Building materials, road-building materials, drilling
fluids, latex gloves, adhesives and sealants,
decorative fillers, ceramic glazes

Carbon black

Adhesives, inks, coatings

Carbomers

Pharmaceuticals, cosmetics, personal care products

Cellulose gum /
Carboxymethylcellulose
(CMC)

Adhesives, ceramics, coatings, detergents, mining.
paper products, textiles, pharmaceuticals, food,
cosmetics, personal care products

Fumed Silica

Defoamers, coatings, pharmaceutical gels,
cosmetics, personal care products

Hydroxyethyl Cellulose

Codatings, drug capsules, dental gels

Milk Powder Food

Rosin Ester Resin Water-based adhesives, coatings

Starch Food, paper, adhesives

Sugar Food and beverages

Talc Pharmaceuticals, adhesives, cosmetics, ceramics

Titanium Dioxide

Textile chemical, inks, coatings, food coloring

Xanthan Gum & Sodium
Cyanurate Powders

Swimming pool water stabilizer

ward improving the dispersion of dif-

ficult solids. In its simplest form, this

mixer consists of a rotor that turns at
high speed within a stationary sta-
tor (Figure 1). Tolerances are close

(0.010-0.015 in. typically), and as the

blades of the rotor pass each opening

in the stator, they apply intense shear.

In a batch configuration, the porta-
ble rotor/stator generator is suspended
in the vessel, slightly off-center. Mate-
rial is expelled at high speed through
the stator and into the surrounding
mix, which applies hydraulic shear to
surrounding material and stimulates
vigorous flow. As fast as material is
expelled, more material is drawn into
the rotor/stator generator from below,
which promotes continuous flow, a
strong vortex beneath the mixer, and
thorough mixing.

For dispersing troublesome pow-
ders, the traditional rotor/stator mixer
is far more efficient than a low-shear
propeller or turbine, but in a batch
configuration, it still presents signifi-
cant limitations:

e Once powders are wetted out, they
are dispersed readily. But first, they
must be drawn into the mix by the
vortex created on the surface. Mate-
rials that float or “raft” persistently
resist even a vigorous vortex.

e Exposure to intense shear is not suf-
ficiently controlled for all the mate-
rial in the batch. While the operator
waits for the remaining powder on the
surface to wet out, solids already hy-
drated are subjected to more passes

through the high shear zone. For
some materials, such as synthetic car-
bomers, this over-shearing can result
in a permanent decrease in viscosity.
As batch size increases, the size of
the rotor/stator mixer required to
generate adequate flow goes up, too.
As the mixer size increases, power
consumption rises and portability
eventually becomes impractical.
Mixers exceeding 10 h.p. are gener-
ally installed in a permanent, fixed-
tank configuration.

Inline high-shear mixing

Inline rotor/stator units provide a
high-shear mixing process that is
closed and far more controlled than
batch units. A liquid stream enters the
mixer (Figure 2), and it is immediately
subjected to intense shear in the rotor/
stator generator. It may be mixed with
a powder (or another liquid) in the
high shear zone, where the addition
is immediately dispersed with highly
predictable results.

In an inline, high-shear rotor/stator
mixer, the point at which powdered
ingredients are added to the stream
is a critical factor in determining
maximum effectiveness of the device.
Early design concepts first combined
powdered ingredients with the liquid
stream using an eductor. Note that in
this scenario, the solids and liquids are
first combined; then they travel down-
stream to the rotor/stator generator,
where mechanical shear is applied.
During the transit from the point of
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FIGURE 2. The liquid stream (A) enters
the mixer and immediately encounters the
powder addition. Drawn into the mixer by a
powerful vacuum, the powder (B) is injected
through the ported rotor directly into the
high shear zone (C), where it is subjected

to intense hydraulic shear. With particles
instantly dispersed, the resulting dispersion
is ejected from the mixer (D)

simple combination to high-shear
mixing in the rotor/stator generator —
even if it is a distance of just inches —
agglomerates are likely to form, which
makes the device highly vulnerable to
clogging or fish-eye formation.

The rotor/stator generator easily
breaks agglomerates apart, but only if
the device does not clog between the
eductor and the rotor/stator. This real-
ization led to the next major advance
in rotor/stator design: mixers that
combine ingredients and subject them
to high shear simultaneously.

Inline powder dispersion

The many ancillary benefits of an
inline, high-shear rotor/stator mixer
have been recognized for years, but
they were mainly considered little
more than a welcome bonus. The
primary function of this mixer has
always been high-speed dispersion,
emulsification and suspension with
the application of high shear. The fact
that a rotor/stator generator behaves
like a centrifugal pump, for example,
merely adds convenience and value
to the unit. In fact, these mixers often
provide sufficient pumping capacity
to eliminate the need for an auxiliary
pump to move product downstream.
These mixers also have the benefit of
enabling the easy introduction of pow-
der and liquid additions.

During the first 50 years of rotor/sta-
tor mixer design, development contin-
ued to focus mainly on the application
of intense shear. In the last surge in
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development — since the early 1990s
— multi-stage rotor/stator generators
became quite sophisticated, and their
ability to create sub-micron emulsions
and dispersions improved dramati-
cally. Then, about 10 years ago, mixer
manufacturers began to recognize the
value of driving rotor/stator design to-
ward even higher levels of shear while
also focusing on the optimization of
rotor/stator design for the injection of
solids into a liquid stream.

Note the path of solids in Figure 2
as they are sucked into the mixer by a
powerful vacuum generated by a spe-
cially modified rotor and stator. Once
they have entered the mixer, they are
re-routed through the ported rotor into
the interior of the rotor/stator generator.
There, the solid ingredient meets the
liquid stream for the first time, and to-
gether they are immediately subjected
to intense shear forces. The dispersion
is then ejected centrifugally through
the mixer outlet with sufficient force to
eliminate the need for a downstream
pump in many applications.

With simultaneous combination
and high-shear mixing, agglomerates
have no chance to form. Agglomerates
are sheared and injected into a high-
quality dispersion virtually instantly.
By reducing the risk of clogging, this
design concept has removed a signifi-
cant constraint on production.

Direct injection for batch mixers
The principle of simultaneous com-
bination and high-shear rotor/stator
mixing can also be applied to batch
rotor/stator mixers. While the rotor/
stator generator is running beneath
the surface of the batch, a feed tube
allows powdered ingredients to be
added from above. As in the inline
mixer, the solids are drawn down
the tube by a vacuum created by the
rotor/stator generator, remaining
dry until the moment they enter the
high-shear zone and are simultane-
ously combined with the liquid batch
and dispersed.

While this configuration does not
offer the close process control of the
inline system, it greatly improves the
performance of the batch mixer and
accelerates the dispersion of solids
that would otherwise float on the sur-
face and drive up processing costs.

Rotor/stator

powder injection

For most veteran process
engineers, appreciating the
production gain possible
with rotor/stator powder in-
jection requires “out of the
box” thinking. The scale, in
many cases, is quite large,
with cuts in the mix cycle ranging
from 50% to as much as 98%.

Certain variables are of high impor-
tancein their effects on the processline.
Viscosity, for example, is a key driver
in optimizing the configuration of the
powder injection equipment. Depend-
ing on the peak viscosity encountered
during the mix cycle, performance of
the device may be improved with ad-
ditional agitators that stimulate flow
and homogeneous mixing throughout
the vessel. Other important process
variables include the shear-sensitivity
of the solids added to the batch as well
as other ingredients already present.
Rotor/stator mixers can be modified
to inject shear-sensitive powders like
carbomers while minimizing the risk of
damaging the polymers.

New rules for rising viscosity
The high-speed, powder-injection
equipment discussed thus far is ideal
for low-viscosity mixes. In a batch con-
figuration, as viscosity rises above ap-
proximately 20,000 cP, however, sup-
plemental agitation from a multi-shaft
mixer may be required. A slow-speed
anchor agitator generates additional
flow needed to move material from the
vessel walls and bottom toward the in-
terior of the batch and “feed” the high-
shear rotor/stator device. Even with
this addition, the mechanism remains
essentially the same: the injection de-
vice sucks flowable powder and liquid
into the rotor/stator generator, where
it applies intense shear and drives the
powder into dispersion. This process
works well for products that flow with
or without additional agitation, but
materials that do not flow easily re-
quire a completely different strategy.
Instead of drawing free-flowing mate-
rial to the mixing head, we must liter-
ally bring the mixer’s agitators to the
non-flowing batch material.

Many products — from structural
adhesives to aerospace composites
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FIGURE 3. Equipped
with helical blades, the
double planetary mix-
er’s operating viscosity
range is extended from
approximately 2 million
cP to at least 8 million
cP. The mixer’s ability
to disperse powders
rapidly is also dramati-
cally improved. As the
helical blades advance,
they continuously push
powders forward, down
and inward

and fuel-cell-electrode pastes — re-
quire dispersion at the high end of the
viscosity range, for which the double
planetary mixer is most often chosen.
Compared to multi-agitator mixers for
mid-range viscosities, this mixer is dis-
tinguished in that its agitators are not
stationary. Each of the two rectangular
planetary blades turns on its own axis
as they orbit the vessel on a common
axis. While continuously moving mate-
rial from the vessel walls and bottom
toward the interior of the batch, the
blades travel through the vessel and
physically contact every point in the
batch within only a few revolutions.

The drive components and agitators
in a double planetary mixer are engi-
neered to apply immense power and
move material that is often so dense
you can easily stand on it, yet the
mixer was limited for decades to mate-
rials of about 2-million cP, or even less
when working with sticky materials
like silicone sealants that are inclined
to “climb” the blades during the mix
cycle and collect in the upper region of
the process container.

Helical blades extend capacity
The most dramatic recent advance in
planetary mixing is the development of
helical planetary agitators. Unlike the
vertically oriented agitators used for
decades, these precisely-angled, heli-
cal agitators slope gracefully. As they
travel through the batch, they continu-
ously force material forward, down and
inward (Figure 3). With close toler-
ances, they also remove material effi-
ciently from the vessel sidewalls. The
result is that powder additions, such
as carbon black and fumed silica, are
quickly wetted out and thoroughly dis-
persed, and ‘climbing’ is eliminated.
Compared to traditional agitators,
the slope of the helical blades greatly
reduces the drag induced by the mo-
tion of the agitators through the batch.
The absence of a horizontal crossbar
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greater production.

technology to any application is sizing the mixer
to match target production rates, operating bud-

Akey step in applying high-speed powder-induction

OBSERVED INDUCTION-RATE TABLE & SUPPORTING DISCUSSION

get, and the flow characteristics of the materials being
dispersed. This table reports maximum induction rates
observed for a variety of materials, for both inline and
batch injection systems of various sizes. In general,
larger mixers — operating with greater horsepower
and larger rotor/stator generators — will apply more
energy and produce higher powder-injection rates and

For a mixer of any particular size and configuration
(batch or inline), variation in injection rates is due to a
number of factors, including material density, particle size
and shape, electrical charge and the presence of moisture.

Injection rates for any mixer size and configuration, as 5
well as scaleup performance, are highly predictable. W
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also contributes to a reduction in drag
(though the principal benefit of elimi-
nating the crossbar is the greater ease
with which the agitators may be lifted
out of a viscous, sticky batch). Also un-
like vertical rectangular blades, the
sloped helical blades pass one another
with a slicing motion in the vessel. With
tolerances very close, this prevents the
sudden spike in power that typically
occurs when the vertical flights of
rectangular blades pass one another.
By reducing drag and suppressing this
power spike, the working viscosity of
a planetary mixer equipped with heli-
cal blades is extended from 2 million
cP to 8 million cP or higher. This offers
manufacturers some surprising new
possibilities for fast dispersion needed
to produce both high-viscosity and low-
viscosity products.

Dispersions for high viscosity
Compared to the high speed devices
discussed earlier, the rotational and or-
bital motion of double planetary agita-
tors is plodding. This slow-motion con-
tact with mix materials does not mean
that the double planetary is necessar-
ily a low-shear mixer. Instead, with
subtle manipulation of agitator speed
and batch viscosity, it can be either a
low-shear or high-shear mixing device.

With close clearances between the
blades and between each blade and the
vessel wall, shear increases quickly as
agitator speeds increase. At low speeds,
the mixer gently disperses such shear-
sensitive materials as micro-spheres
to produce syntactic foams and light-
weight composites. At faster speeds, it
quickly crushes agglomerates and dis-
perses non-shear-sensitive materials
such as carbon, alumina, fumed silica,
and PTFE to produce battery and fuel
cell components.

...and for low viscosity products
Keeping speed constant, shear can
also be elevated and dispersion accel-
erated simply by increasing the vis-
cosity of the batch. In some cases, this
may even provide a superior approach
to mixing a low-viscosity product.

A case in point is a high-temperature
polymeric insulating material used for
electrical applications in aerospace.
The material consists of micronized
calcium carbonate dispersed in resin.
The final viscosity of the product is
only about 500 cP, but a test in a multi-
agitator mixer equipped with a slow-
speed anchor and high-speed injection
equipment resulted in a final particle-
size distribution that was too wide.

Further tests revealed that the pro-
cess required high-viscosity mixing in
a double planetary mixer. The viscos-
ity was artificially raised to approxi-
mately 5 million cP by withholding a
significant amount of solvent at the
beginning of the mixing cycle. At this
initial level of viscosity, the friction in-
duced by the planetary blades within
the batch generated intense shear,
which quickly dispersed all agglom-
erates of polymer particles and pro-
duced a narrow, sub-micron particle
size distribution in only 30 minutes.
Afterward, the mixed material was let
down quite slowly to avoid over-lubri-
cating the product and creating a new
generation of agglomerates. Overall,
the batch duration was approximately
60 minutes.

Hybrid dispersion strategies

The drive to explore the crossover
possibilities between high-viscosity
and low-viscosity mixers for disper-
sion has led to a variety of additional
strategies for mixing. One such design

strategy produced the hybrid mixer
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concept that combines a single plane-
tary blade and a high-speed disperser.
As in a double planetary mixer, the
two agitators orbit the batch on a
common axis while each turns on its
own axis. This design is extremely
versatile, but it is especially suitable
for high-viscosity materials that are
heat-sensitive but not shear-sensitive.
With the high-shear device moving
through the batch and the planetary
blade continuously feeding mate-
rial to it, the mixer is quite effective
at dispersing heat generated by the
high-speed disperser. This lowers the
risk of creating a localized buildup
of heat that might damage sensitive
ingredients. Another approach to
“crossover” mixing involves mixing an
initial stage in a low- to mid-viscosity
mixer, then finishing the process in a
high-viscosity mixer. | |
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The Shotgun Approach

Removal of Fouling Deposits on heat transfer
surfaces in Coal-Fired Process Heaters & Boilers

When conventional soot
blowers are inadequate,
an automated shot-
hlasting system offers a
powerful solution

Alan Cross

e heat transfer surfaces of coal-
fired process heaters and boilers
often undergo severe fouling. Ifleft
intact, such deposits, consisting of

slag from mineral matter contained
in the coal, can reduce heat-transfer-
surface availability, reduce thermal ef-
ficiency and cause corrosion.

If the deposits are adherent and
cannot be removed by conventional
steam soot-blowers, shutdown and
more rigorous cleaning is required.
Maintenance personnel have been
known to use shot cleaning as a means
of removing stubborn deposits.

Operating costs for heaters and boil-
ers of the type described above, can be
reduced, due to increased on-stream
time, through installation of perma-
nent, on-stream shot-blasting equip-
ment for adherent deposit removal.
This equipment consists of strategi-
cally placed semi-automatic shotguns
(see box on p. 47), utilizing steel shot
backed by a solid propellant in the
form of shotgun ammunition. The am-
munition contains the normal quota of
shot, backed by a tailored amount of
propellant such that the shot impact
force on tube fouling deposits would be
several or many times that created by
conventional soot-blowers.

Calculations based on realistic cost
data [7], indicate that if an outage of
15 days per year could be avoided,
through use of the proposed shot-blast-
ing equipment, a boiler having an elec-
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FIGURE 1. Shot Blasting Data
In PBR versus In Px
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FIGURE 1. The linear relationship of In P, versus In PBR is of great practical
importance in calculating unknown performance characteristics

trical generating capacity of 125 MW,
could avoid a loss of electricity sales
sufficient to pay for the cost of the shot
blasting equipment described herein,
in about one year if shot blasting were
provided for the radiant section only,
or in about two years, if shot blasting
were provided for both the radiant
and convection sections. It should be
noted, however, that because the flu-
egas temperatures prevailing in the
convection section may be below the
ash-fusion temperature, it is possible
that lighter tube-slag deposits may
be seen in the upper convection sec-
tion than in the lower radiant section
of the boiler. Thus, convection section
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shot blasting may not be necessary at
this location.

However, shot blast cleaning is ap-
plicable for process heaters only with
tubular heating surfaces devoid of ex-
posed refractory, which could be dam-
aged by the shot [4]. Likewise, to be
applicable for this technique coal-fired
boilers must be, and usually are, pro-
vided with tubular heating surfaces
without open spaces between tubes.
Such surfaces are often referred to as
membrane surfaces.

Design calculations
If the impingement areas of the steam
jets or shot diameters are known, the
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TABLE 1. SUMMARY OF AVAILABLE AND CALCULATED DATA FORA
30-06 RIFLE WITH 26-IN.BARREL, SAVAGE MODEL 116

Case 1 1A 2*

Ly, Calculated 245 255 21.6.

V. Specified 2,400 2,400 2,700

Ry, Calculated 2,000 1,920 2,480

P,. Calculated /Specified 28,285/N.S. 27,200/N.S. 35,100/37,400
Py, Calculated 26,665 27,000 27,000

V,. Calculated 2,274 2,261 2,492

PBR, Calculated 27,900 26,700 35,300

Wp,. Specified 50.1 51.0 51.0

Wy, Specified 180 180 150

* See Ref. [8]; N.S. = not specified

Cases (1A) and (2) in accordance with Equations (5),(6),(8) and (10)
Case (1) in accordance with base straight line In-In plot of Figure 1

TABLE 2. SUMMARY OF AVAILABLE AND CALCULATED DATA
FOR 0.44 MAGNUM HANDGUN WITH 4-IN.BARREL
SMITH AND WESSON MODEL M29

Case 1 1A 2 2A 3 3A

Ly, Calculated 3.0 2.0 3.0 2.0 2.5 2.0
V. Specified 926 926 853 853 1,203 1,203
R,. Calculated 1,628 2,443 1,791 2,690 3714 4,642
P,. Calculated 10,718 | 16,076 |11,789 |17,700 |24,440 | 30,546
P, Calculated | 8,038 8,038 8,842 8,842 15,273 | 15,273
Vy.Calculated |718 714 652 648 857 852
PBR, Calculated | 7,180 10,200 |7,172 10,692 | 19,540 | 28,200
W, Specified 5.0 5.0 5.5 5.5 9.5 9.5
Wy, Specified 180 180 240 240 240 240

Cases (1A), (2A) and (3A) in accordance with Equations (5), (6), (8) and (10).
Cases (1), (2) and (3) in accordance with base straight line In—In plot of Figure (1).

force on the tube-surface fouling ma-

terials can be predicted and the fol-

lowing equation is applicable:

Wow (Vi=V,)-(Vi+V,) _K-W-V2-4A
2-g-L, g

¢))
Where:
Winor = Individual steel shot weight, 1b
V; = Velocity of shot at slag layer, ft/s
V= Velocity of shot at tube wall, ft/s,
and should be zero

K = A multiplication factor, experi-
mentally determined or calcu-
lated, so as not to cause tube
damage, would be based on a full
loading of shot in combination

with a reduced loading of propel-
lant. An approximate value of K
is 4, based on 1/16-in.-dia. steel
shot at 1,100 ft/s, a 1/16-in. slag
layer, and a 2-in.-dia. steam jet at
1,200 ft/s
W, = Steam density, 1b/ft3
V, = Sonic velocity of steam, ft/s
L, = Thickness of slag layer, ft
A, = Cross-sectional area of steam
jet, ft2
g = Acceleration of gravity, ft/s2
Note that the data required to com-
pletely define shot blasting perfor-
mance and mechanical design include
such variables as: muzzle velocity,
recoil force, peak barrel pressure,
velocity at propellant burnout, pres-
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TABLE 3. LEAD AND STEEL
SHOT MUZZLE VELOCITY AT FULL

AND REDUCED PROPELLANT
LOADINGS
Lead Steel
Shot Shot
Ly, in. 20 20
Ly in. 6.9 7
Wy, grains 547 373
W), grains [6] | 25 11.0
Py, psi 8,500* 3,668
Py, PSi 2,920 1,284
Vy. ft/s 918 735
Vi ft/s 1,383 1,102

* 8,500 psi is the approximate maximum bar-
rel pressure measured by the so-called “lead
cup method” wherein the degree of deforma-
tion of a lead cup, exposed to barrel pressure,
is used as a measure of the peak pressure (see
Ref. [5].

sure and velocity at the muzzle, and
properties of the propellant, such as
propellant burn rate. These variables
are determinable from the equations
derived in the box on p. 46.

Propellant burn rate (PBR), as de-
termined from these equations, also
shows the relationship between burn
rate and propellant weight (W), ve-
locity at the point of propellant burn-
out (V,) and barrel length at the point
of burnout (L,), as determined from an
analysis of firearm performance for a
number of different firearms having
known values of propellant weight,
bullet weight (W), muzzle velocity
(V,,) and barrel dimensions (see Tables
1 and 2). These data have shown that a
straight line relationship exists when
the natural logarithm of pressure at
propellant burnout (P,) is plotted as
a function of the natural logarithm
of the burn rate (Figure 1). The same
relationship has been demonstrated
by other investigators [3]. This would
indicate that the propellants used for
all of the cases investigated had com-
parable burn rates.

The linear relationship of In P, ver-
sus In PBR has been shown to be of
great practical importance in calcu-
lating unknown performance charac-
teristics, when the only available data
for calculation purposes, to determine
values of P,,, P, V,,, V,, L, and PBR,
consists of Wy, Wy, Dy, Ly, and P, for at
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PERFORMANCE CALCULATIONS

The pressure in the shot blasting barrel can be calculated from
Equation (3), which was derived assuming ideal gas behavior,
and from data obtained from Ref. [3].

P (V](W]P
Vi J (W, 3)

Where
V5 =The volume (in.3) of a fully enclosed experimental ves-
sel in which a sample of a propellant is burned, in this
case a sample of nitrocellulose
V; =The volume (in.3) of the cavity formed from the barrel
breech to a point in the barrel where internal pressure
is at a maximum due to complete burning of the pro-
pellant used
W; =The weight of propellant used, grains
W, =The weight of propellant charged and burned in the
enclosed experimental vessel, grains
Pporrel = Pressure in barrel corresponding to W and V;, psi
P..ax = The maximum pressure developed in the experimental
apparatus based on complete burning of the sample
charged, psi
The maximum pressure so developed is 57,000 psi and should
be practically the same for any nitrocellulose-based propellant
because the gas generated and temperature developed is primar-
ily a function of the chemical composition of the propellant and
does not vary much, unless the overall propellant composition is
considerably different from that of nitro-cellulose.
The following equations are the result of substituting appropriate
variables in Equation (3):

1,245-W
p =
x 2
D, L (4)
Where:

P, = Maximum barrel pressure at the point of complete pro-
pellant burnout, psi
W,, = Weight of propellant used, grains
Dy, = Inside diameter of the barrel, in.
L, = Length of barrel from the breech to the point of maxi-
mum pressure, in.

1,245 W
— P

" DL,
Where:
Ly, =Total barrel length, in.

P., = Pressure at the muzzle, psi
Dividing Equation (4) by Equation (5) results in the following:

(3)

£_L
P L W

Equation (7) is based on the well known relationship between
force and acceleration:

poa W dv W, av
g dT g dL 7)
Where

Py = Average barrel pressure, psi
W,, =Total shot weight, |b
g = Acceleration of gravity = 32.2 ft/s2
V =Bullet or shot velocity, ft/s
T =Time, s
Ay, = Inside cross-sectional area of barrel, in.2
The following equations are the result of integrating Equation (7)
between appropriate limits as follows: In the zone of ascending
pressure, V varies from 0 to V, as L varies from O to L. In the
zone of decreasing pressure, V varies from V, to V,, as L varies
from Ly to L.

(P.+0) 0.0000339-W, - V2
2 L, -D?

Where
W,, =Total shot weight, grains
V. = Velocity at point of maximum barrel pressure at propel-
lant burnout, H/s
P, = Maximum barrel pressure, psi
L, = Length of bullet or shot travel corresponding to V,, in.
Dy, =Barrel inside dia., in.

(P.+P,) 0.0000339-W,-(V:-V?)

(8)

2

2 D; - (Lb - Lx) 9)
Where

P,, = Pressure at muzzle, psi

V., = Muzzle velocity, ft/s

L, =Barrel length, in.

Dividing (8) by (9) gives,

Px — sz (Lb B Lx)
(Px +Pm) (V2 _VZ) L,

m i (-l O)

The propellant burn rate (PBR, grains/s) can be calculated from
Equation (11)
6-W .V
PBR=—2 *
- (11)
As noted previously, PBR is a function of P,. The equations cor-
relating these variables are:

PBR=1.082- (P, -8,103)+4,447 (12)

R,=0.785-P, - D?

Where
R, = Recoil force (lb) based on maximum barrel pressure,
without considering effects of shot-barrel friction. The
recoil force would be needed for the mechanical design
of the shot-blasting device. Q

(13)

least one set of data. (See box, “Perfor-
mance Calculations,” Equations (5), (6),
(8) (10) and (11), Table 3 and Ref. [5]).

Unfortunately, the barrel length,
Ly, of Table 3 was not specified, so
an average barrel length of 20 in. has
been assumed.

The calculated data of Table 3,
namely, the muzzle velocity, V,,,, and
maximum barrel pressure, P,, com-

pared favorably with the specified val-
ues, as did the calculated barrel wall
thickness, as given by Equation (2).
Pmax i Dbo
(2 -8, + Pmax)
Where:
t
Prax =

Dbo

(2)

Barrel thickness, in.
Maximum pressure, psi
Barrel outside dia., in.
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S; = Barrel design stress, psi
The propellant burn rates for rifles
and hand guns are similar to those
for shotguns (Tables 1 and 2), but the
calculated data for these tables are
based on W, Wy, Ly, Dy and V,,, in
as much as peak barrel pressure data
were unavailable.

As regards the data of Tables 1 and
2, there is some uncertainty, as to the
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1. A steel shot propulsion device consisting
of a semi-automatic 12-gauge shotgun

2. A stepping motor to provide for linear
movement of the gun barrel in a verti-
cal, y direction

3. A stepping motor to provide for linear
movement of the gun barrel in the hori-
zontal, x direction

4. A hydraulic shock absorber to dissipate
the recoil force generated on firing

O

. A firing solenoid

6. A trigger bracket activated by the firing
solenoid

ARRANGEMENT OF EQUIPMENT

A general arrangement of the proposed shot blasting equipment is shown here. Equip-
ment items are identified by number as follows:

7. An ammunition magazine
8. A recoil plate

9. Tension springs to prevent rofation of
the of the barrel

10. Barrel

11. Barrel pivot plate

12. Cooling air ports to prevent barrel
overheating

13. Universal joints to allow for free barrel
movement in the x and y directions

14. C0T||| fired heater or boiler enclosure
wa

The entire system consisting of the above components is to be sequentially controlled by
means of an appropriate programmable control device. Q

accuracy of peak barrel pressures
calculated using data obtained from
Table 1, Case (1), and Table 2, Cases
(1), (2), and (3). These results were
used to obtain the slope of the straight
line plot of In PBR versus In P,, which
were used in extrapolating the avail-
able data of Figure 1. The uncertainty
results from the lack of maximum
barrel pressure data, so that a com-
parison could not be made between
calculated and measured values of P,.
The data of Table 1, Cases (1A) and (2)
and Table 2, Cases (1A), (2A) and (3A)
based on Equations (5), (6), (8) and
(10), are considered much more accu-
rate, good agreement having been ob-
tained with data from the References.
A certain amount of caution must
nevertheless be exercised, when these
data are to be used for mechanical
design purposes, such as selecting an
appropriate barrel material or deter-
mining barrel wall thicknesses. Thus,

if the appropriate data of Tables 1 and
2, as discussed above, are to be used
for peak barrel pressure or barrel wall
thickness determination, a reasonable
factor of safety 1.25 or more must be
applied to the values of P,.

Similar precautions must likewise
be taken in evaluating maximum
allowable barrel design stresses. A
multiplication factor of 1/2 applied to
the ultimate tensile strength, or 2/3
applied to the yield strength of the
barrel material would not appear to
be unreasonable.

Basis for the equations
The objective of the calculation proce-
dure described above is the numeri-
cal evaluation of all pertinent firearm
operating variables. Four operating
variables are used as a basis for the
design: Wy, W, L, and Dy,

Note that there are a total of 11
variables of interest, as regards to
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Circle 45 on p. 54 or go to adlinks.che.com/23016-45
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TABLE 4. COVERAGE OF HEATING SURFACE ELEMENTS
BY STEEL AND LEAD SHOT

Shot Material Steel Lead
Shot diameter, in. 1/16 1/16
Distance, muzzle to target, ft. 50 20
Shot muzzle velocity, ft/s 1,200 1,200
Shot velocity at target, ft/s 1.170 1.165
Shot spacing at target impact, in. 0.56 0.28
Shot pattern diameter, fi. 2.0 1.0
Shot surroundings Flue-gas Air
Temperature of surroundings, °F 2,000 60

the performance of the shot-blasting
equipment; V,,,, V,,, P,, P,,, L., Dy, Ly,
W, Wy, PBR, and R,. The unknown
variables and known variables must
therefore equal 11. Furthermore,
there are a total of seven independent
Equations (4), (6), (8), (10), (11), (13),
and the straight line defined by the
plot of In PBR versus In P,. The total
number of unknown variables must
not, of course, exceed the total number
of equations if the unknown variables
are to be evaluated.

At first, the solution does not ap-
pear feasible since, in some cases, only
five independent defining equations
are available. As seen in Table 1 and
2, however, a fifth variable, V,,, is usu-
ally provided in addition to the four
above. These data are readily avail-
able from such sources as hand load-
ing books and magazines, and allow
for full evaluation of all pertinent op-
erating variables, including PBR, P,,
and R, as well as the straight line re-
lationship between In PBR and In P,.

The value of P, obtained from Fig-
ure 1, as a function of PBR, is some-
what different than would be predicted
using the equations derived in this ar-
ticle. However, the slope of the original
straight line relationship between In
PBR and In P,, is used in conjunction
with the equations presented here, the
four data points defined above, and at
least one additional data point provid-
ing for a value for P,. With these data
and a straight line constructed paral-
lel to the straight line obtained using
the data of Tables 1 and 2, it is pos-
sible to obtain performance data for
any combination of the four variables
referred to above.

However, the point-slope calculation
method should be used only if abso-

lutely necessary. The preferred calcu-
lation method is one wherein at least
two base data points, based on the
same propellant, are made available,
so as to ensure that a proper slope is
obtained for the log-log plot, thereby
lending confidence to the calculation
and extrapolation of data points lying
inside and outside of the base points,
and for other cases involving a dif-
ferent set of variables, but using the
same propellant.

Data for the design

Performance data used as a design
basis for an automated shot blasting
system for coal-fired process heater or
boiler are summarized in Table 4. The
calculated data are based on the use
of conventional shotgun ammunition,
loaded with steel instead of lead shot.
Use of steel instead of lead shot is pre-
ferred in this application in order to
avoid potential heating-surface dam-
age and lead emissions that might
otherwise be carried into the atmo-
sphere by the fluegas effluent.

The data for lead shot are based on
field observations using conventional
ammunition. The calculation methods
used to determine performance with
this ammunition were found to very
nearly duplicate the field observed
shot pattern size. The same methods
were therefore used to calculate per-
formance data for steel shot, which is
required to pass through hot fluegas
instead of relatively cool air sur-
roundings.

Modified conventional semi-auto-
matic 12-gauge shot guns should be
used in an automated blasting system
in much the same way as soot-blowers
are presently used. A major differ-
ence, in the case of the blasting sys-
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tem, however, is the need for position-
ing the blasting gun at an angle, both
horizontally and vertically, at which a
gun must be fired in order to achieve
full coverage of the available heating
surfaces. This is to be accomplished
automatically, at each blasting sta-
tion, by means of two linear-step
movement motors, one for horizontal
movement in the x direction and one
for vertical movement in the y direc-
tion. For the case in point, wherein
each firing covers an area of about 2
ft in dia., there would be a 4 X 4 fir-
ing grid comprising a total of 16 firing
positions having 16 (x, y) coordinates
and covering a total area of 64 ft2. If
operating experience were to indicate
that all of the firing positions avail-
able were not necessarily needed, an
appropriate set of coordinates could
be chosen as input to the sequencing
control device to be provided, and po-
sitioning and firing would only occur
at the chosen coordinates. [ |

Edited by Gerald Ondrey
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- ] gauges. }
== el
o * Gauge
ﬁ\l Shie%s for
" harsh environments.
q

@LUE”

PLAST-O-MATIC VALVES, INC.
CEDAR GROVE, NJ 07009
(973) 256-3000 © Fax: (973) 256-4745

www.plastomatic.com ®_info@plastomatic.com

StaLey EQuiPMENT
CORPORATION

New & Used Equipment Sales Storage
Engineering Fabrication Refurbishing
(Pharmaceutical, Food, Chemical, Plastics)

100+ (in stock)
Stainless Steel
Ribbon Blenders

400 Cu. Ft.. $ 119,007.00

Standard Features:

o All contact surfaces
polished stainless steel

300 Cu.Ft. ... 9043500 . i?rh:’ireag

200 Cu. Ft. ... 70,432.00 9

150 Cu.Ft. ... 60.674.00 © Heavy Duty Safety
100 Cu.Ft. ...5035200  orating
75Cu.Ft. ....40,560.00 © Self-Supporting
50 Cu.Ft. ....33102.00 Hinged Cover

 Heavy Duty Ribbon

© 100% Wash Down

e Pricing represents
all stainless steel
construction

35 Cu. Ft. ....29,047.00
25 Cu. Ft. ....25,607.00
10 Cu. Ft. ....16,230.00
5Cu.Ft ..... 12,436.00
25Cu.Ft. ....8603.00
10Cu.Ft...... 6,022.00

Rates subject to change.

Adelanto, CA
(760) 246-0041

www.staleyequipment.com

SOUND EASY? IT IS EASY!

CALL PULSAIR SYSTEMS FOR ADDITIONAL
INFORMATION AND PRICING
800-582-7797 OR BY EMAIL SALES@PULSAIR. COM

Pulsair

Puis Byness, ix
PO, Bom B2 Dioiovaa. Wshingaoe GARG0-S05
TEL 425488 1280 - PAX G2 451 FII2

¢ Place one or more diffusers
downstream of a valve to
eliminate cavitation
Eliminate noise

Eliminate pipe vibration
Reduce valve first costs
Reduce valve maintenance

('l SE} I

725 Parkview Cir, EIk Grove, IL 60007
Phone 847-439-2303
RCRONFEL@CUSERVICENET
WWw.cuservices.net

49



http://www.abzinc.com/che
mailto:sales@abzinc.com
http://adlinks.che.com/23016-201
http://adlinks.che.com/23016-202
http://www.staleyequipment.com
http://adlinks.che.com/23016-203
mailto:SALES@PULSAIR.COM
http://www.plastomatic.com
mailto:info@plastomatic.com
http://adlinks.che.com/23016-204
http://www.pulsair.com
http://adlinks.che.com/23016-205
http://adlinks.che.com/23016-206
mailto:info@indeck-power.com
http://www.indeck.com
http://www.cuservices.net
mailto:RCRONFET@CUSERVICE.NET

Intelligen Suite

The Market-Leading Engineering Suite for Modeling, Evaluation,
Scheduling, and Dehottlenecking of Single & Multi-Product Facilities

superPro SchedulePro

nl
]

b

T ] —
DEHE -8 va B8 wEEk AV
= FRRA R e — IR ek
s Th
Hynithea nl @ Active Phamasautical Intermesdsis (AP

sl

BOOOE# =

Use SuperPro Designer to model, evaluate, and Switch to SchedulePro to schedule, model,
debottleneck batch and continuous processes and debottleneck multi-product facilities
=
= |
o
= = H-i.ﬂflr- o= l-|'|.-|'r.‘|:.-||.-\.|r. T =
Iy 4 | 1 18] . |
Tracking of equipment occupancy Tracking demand for resources Inventory tracking for raw materials,
in multi-product facilities (e.g., labor, materials, utilities, etc.) intermediates, products, and wastes

SuperPro Designer is a comprehensive process simulator that facilitates modeling, cost analysis, debottlenecking, cycle time
reduction, and environmental impact assessment of biochemical, specialty chemical, pharmaceutical (bulk & fine), food, consumer
product, mineral processing, water purification, wastewater treatment, and related processes. Its development was initiated at the
Massachusetts Institute of Technology (MIT). SuperPro is already in use at more than 400 companies and 500 universities around
the world (including 18 of the top 20 pharmaceutical companies and 9 of the top 10 biopharmaceutical companies).

SchedulePro is a versatile finite capacity scheduling tool that generates feasible production schedules for multi-product facilities that
do not violate constraints related to the limited availability of facilities, equipment, resources and work areas. It can be used in
conjunction with SuperPro (by importing its recipes) or independently (by creating recipes directly in SchedulePro). Any industry
that manufactures multiple products by sharing production lines and resources can benefit from the use of SchedulePro. Engineering
companies use it as a modeling tool to size utilities for batch plants, identify equipment requirements, reduce cycle times, and

debottleneck facilities. ) )
Circle 240 on p. 54 or go to adlinks.che.com/23016-240

Visit our website to download detailed product literature
and functional evaluation versions of our tools

INTELLIGEN, INC. ® 2326 Morse Avenue ® Scotch Plains, NJ 07076  USA
Tel: (908) 654-0088 * Fax: (908) 654-3866

Email: info @intelligen.com ® Website: wwwe.intelligen.com

Intelligen also has offices in Europe and representatives in countries around the world


http://adlinks.che.com/23016-240
mailto:info@intelligen.com
http://www.intelligen.com

changer
Suite”

HTRI Xchanger Suite® — an integrated, easy-to-use suite of tools that
E delivers accurate design calculations for

ell-and-tube heat exchangers
cketed-pipe heat exchangers

® hairpin heat exchangers

¢ plate-and-frame heat exchangers
e spiral plate heat exchangers

¢ fired heaters

e air coolers

e economizers

e tube layouts

e vibration analysis

Interfaces with many process simulator and physical property
packages either directly or via CAPE-OPEN.

Heat Transfer Research, Inc.
150 Venture Drive
College Station, Texas 77845, USA

Circle 241 on p. 54 or go to

HTRI@HTRI.net
www.HTRI.net

adlinks.che.com/23016-241

NEW & USED EQUIPMENT

FILTER PRESSES
Shriver ¢ JWI ¢ Komline ¢ Sperry
Recessed and Plate & frame designs

PARTS SERVICE CENTER
Plates: Poly ® Alum & ClI
Filter cloth and paper
Side bars e Hydraulic cylinders
Avery Filter Company, Westwood, NJ
Phone: 201-666-9664 * Fax 201-666-3802

E-mail: larry@averyfilter.com
www.averyfilter.com

Circle 244 on p. 54 or go to
adlinks.che.com/23016-244

PROCESS & MACHINERY
CONTROL

ABB/BAILEY
INFI90™/NETWORK90™
Symphony™
FOXBORO

I/A Series™
Cost-effective replacement, repair, and
repair/exchange of hard-to-find DCS parts.
ONE YEAR WARRANTY

We also purchase surplus or
decommissioned DCS equipment.

(770)271-9932 www.pmcx.com

Circle 245 on p. 54 or go to
adlinks.che.com/23016-245

Wedge-Wire Screen Manufacturer:
filtration screens, resin traps, strainer
baskets, hub and header laterals, media
retention nozzels, and custom filtration
products manufactured with stainless
steel and special alloys.

Contact: Jan or Steve

18102 E. Hardy Rd., Houston, TX 77073
Ph: (281) 233-0214; Fax: (281) 233-0487
Toll free: (800) 577-5068

www.alloyscreenworks.com

ALLOY SCREEN WOR

Circle 246 on p. 54 or go to
adlinks.che.com/23016-246

| 4
1 WABASH SELLS & RENTS
Boilers
1 20,000 - 400,000 #/Hr.
1 Diesel & Turbine Generators
1 50 - 25,000 KW
Gears & Turbines
1 25 - 4000 HP
1 We stock large inventories of:
Air Pre-Heaters ¢ Economizers ¢ Deaerators
] Pumps ¢ Motors  Fuel Oil Heating and Pump Sets
Valves ® Tubes ¢ Controls ® Compressors
1 Pulverizers ¢ Rental Boilers & Generators
1
1
1

24/7 Fast Emergency Service
800-704-2002
Phone: 847-541-5600 Fax: 847-541-1279

www.wabashpower.com

wabash rower cauipent co.
444 Carpenter Ave., Wheeling, IL 60090

Circle 247 on p. 54 or go to
adlinks.che.com/23016-247

Circle 242 on p. 54 or go to
adlinks.che.com/23016-242

Engineering e-material, e-solutions, e-courses
and e-seminars for energy conversion systems:
 Physical Properties * Steam Approximations
« Power Cycles * Power Cycle Components/Processes
« Compressible Flow
ENGINEERING SOFTWARE
Phone/FAX: (301) 540-3605

Web Site: http://www.engineering-4e.com
Visit the web sn:[.e o check out free éemos efc.!

Circle 243 on p. 54 or go to
adlinks.che.com/23016-243

GET CONNEGTED TODAY

Circle 248 on p. 54 or go to
adlinks.che.com/23016-248

Advertise in
the Classified

CONTACT:
Helene Hicks

el: 212.621.4958
Fax: 212.621.4976
email: hhicks@che.com
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NEW & USED EQUIPMENT

KILO LAB CENTRIFUGE

e For R & D, and Small Scale Processing

* Multiple capacities available

 Basket filtration or solid /
liquid sedimentation capability .

* Hard- and Soft-sided Contain- =
ment for Potent Materials

* Rental Equipment Available

e Variable Speed up to 3000
RPM

o |deal for Installation in a Fume
Hood

* Explosion-Proof .

e Cart-Mounted Installation for Easy Portability

 Available in 316L Stainless, 904L Stainless, and

Hastelloy
O ROUSSELET
ROBATEL

703 West Housatonic Street — Ste L15,
Pittsfield, Massachusetts 01201-6616
Phone: 413.499.4818 * Fax: 413.499.5648
email:_sales@robatel.com
www.rousselet-robatel.com/che09

/\;
NATUREX

TOLL MANUFACTURING
SERVICES

4 Custom Spray Drying
) Custom Granulation

’ Purification of Active
Botanical Compounds

’ Kosher, Halal and cGMP
certified
’ Full Service Lab
( CONTACT )
Julius Myer

Key Account Executive
Email: j.myer@naturex.us
Phone: 201 440 5000
375 Huyler Street
\South Hackensack, NJ 07606 |

Circle 253 on p. 54 or go to
adlinks.che.com/23016-253

EQUIPNET

UNUSED-LOW TEMPERATURE-BATCH PROCESSING EQUIPMENT FROM FMC
Equipment sized for Pilot to Small Scale Production

EquipNet.com/fmc  +1.781.821.3482  Sales@EquipNet.com

189377 -
189490 -
188846 -
189527 -
189010 -

Unused 1995 Cogeim 1.0 Square Meter Hastelloy
Ward 500 Gallon Hastelloy C276 Reactor

Alloy Fabricators 250 Gallon Hastelloy C22 Reactor
Unused 200 Gallon Pfaudler Glass Lined Reactor
Unused 1995 Cogiem 0.6 Square Meter Hastelloy
Nutsche Filter

0.232.9334 219.663.8210

owater.com

NEW USED SURPLUS;

Filter Presses
Clarifiers
Sand Filters
Tanks Pumps
Filtration
Accessories

STATIC/
MOTIONLESS
MIXERS

Designs for turbulent
or flow
* Most delivered from stock
= * Low prices
|l ooy
HOUSTOM, TEXAS CALGARY. AR ].356-797.26‘0
|BB8) 789-5400 (838) 259-3600 Toll Free
(713] 789-9400 [403] 2596600 s OVEE

Circle 254 on p. 54 or go to
adlinks.che.com/23016-254

CRYSTALLIZATION & PRECIPITATION

Dr. Wayne J. Genck Genck International

3 Somonauk Court, Park Forest, IL. 60466

Tel (708) 748-7200 Fax (708) 748-7208
genckintl@aol.com — http://www.genckintl.com

¢ Design/Scale-up ¢ Troubleshooting ¢ Particle Habit

* Size Distribution * Purity * Product Micro-Analysis
¢ Laboratory Investigations ¢ Caking * Polymorphism
¢ Filtration ¢ Drying e Kinetics Studies

¢4¢ Industrial Seminars ¢¢¢

Circle 255 on p. 54 or go to adlinks.che.com/23016-255
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HEMICAL

NGINEERING New Product Information

July 2009

JustFAXit!

Fill out the form and circle or write in the number(s)

below, cut it out, and fax it to 800-571-7730.

Name

or go to

www.che.com/adlinks

Title

Go on the Web and fill out the
online reader service card.

A

Company

Address

City

State/Province

Zip/Postal Code

Country\

Telephone

Fax

Email | | | I | 1 I 1 1

FREE PRODUCT INFO

(please answer all the questions)

YOUR INDUSTRY

01  Food & Beverages
02 Wood, Pulp & Paper
03 Inorganic Chemicals
04  Plastics, Synthetic Resins
05 Drugs & Cosmetics
06 Soaps & Detergents
07  Paints & Allied Products
08 Organic Chemicals
09  Agricultural Chemicals
10  Petroleum Refining,

Coal Products
11 Rubber & Misc. Plastics
12 Stone, Clay, Glass, Ceramics
13  Metallurgical & Metal Products
1 16 31 46 61 76 91 106 121
2 17 32 47 62 77 92 107 122
3 18 33 48 63 78 93 108 123
4 19 34 49 64 79 94 109 124
5 20 35 50 65 80 95 110 125
6 21 36 51 66 81 96 111 126
7 22 37 52 67 82 97 12 127
8 23 38 53 68 83 98 113 128
9 24 39 54 69 84 99 114 129
10 25 40 55 70 85 100 115 130
11 26 41 56 71 8 101 116 131
12 27 42 57 72 87 102 117 132
13 28 43 58 73 88 103 118 133
14 29 44 59 74 89 104 119 134
15 30 45 60 75 90 105 120 135

If number(s) do not appear above,
please write them here and circle:

14 Engineering, Design & Construc-
tion Firms

15  Engineering/Environmental Ser-
vices

16 Equipment Manufacturer

17 Energy incl. Co-generation

18  Other.

JOB FUNCTION

20 Corporate Management

21 Plant Operations incl. Mainte-
nance

Engineering

Research & Development

24  Safety & Environmental

26  Other.

EMPLOYEE SIZE
28 Less than 10 Employees

22
23

211

212
213
214
215
216
217
218
219
220
221
222
223
224
225

226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

29
30
31
32
33
34

10 to 49 Employees

50 to 99 Employees

100 to 249 Employees
250 to 499 Employees
500 to 999 Employees
1,000 or more Employees

YOU RECOMMEND,
SPECIFY, PURCHASE
(please circle all that apply)

40
41
42

43
a4

45
46

301

303
304
305
306
307
308
309
310
311

312
313
314
315

Drying Equipment
Filtration/Separation Equipment
Heat Transfer/Energy Conserva-
tion Equipment

Instrumentation & Control Sys-
tems

Mixing, Blending Equipment
Motors, Motor Controls

Piping, Tubing, Fittings
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320
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323
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439
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443
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445
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447
448
449
450

47  Pollution Control Equipment

& Systems

Pumps

Safety Equipment & Services
Size Reduction & Agglomeration
Equipment

Solids Handling Equipment
Tanks, Vessels, Reactors
Valves

Engineering Computers/Soft-
ware/Peripherals

Water Treatment Chemicals

& Equipment

Hazardous Waste Management
Systems

Chemicals & Raw Materials
Materials of Construction
Compressors
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Economic Indicators

PLANT WATCH

PET resin capacity expands

in Saudi Arabia

June 15,2009 — Uhde Inventa-Fischer
GmbH (Berlin, Germany) has entered into
a contract with the Saudi Basic Industries
Corp. (SABIC) to provide the technology
license and the basic engineering for the
second PET (polyethylene terephthalate)

resin expansion of its manufacturing affiliate,

Arabian Industrial Fiber Co. (Ibn Rushd) at
its site in Yanbu, Saudi Arabia.The plant will
have a capacity of 420,000 ton/yr.

BASF to close Styropor plant
atTarragona

June 12,2009 — BASF SE (Ludwigshafen,
Germany) will shut down the Styropor plant
(EPS, expandable polystyrene) at its site in
Tarragona, Spain.The closure is scheduled
for August 2009.The Styropor plant has
become uneconomical due fo its relatively
small production capacity, which has re-
sulted in an unfavorable cost-structure.

Uhde wins major polymer

contract in Qatar

June 8,2009 — Qatar Petrochemical Co.
(QAPCO), a subsidiary of Industries Qatar
andTotal Petrochemicals of France has
awarded Uhde GmbH (Dortmund, Germa-
ny) a contract fo build a 300,000 metric ton
per year (m.t./yr) low-density polyethylene
(LDPE) plant within the scope of its LDPE-3
project.The plant will be based on the Lupo-
techT technology licensed by LyondellBa-
sell.The plant, planned to be completed in
December 2011, will be integrated into the
polyethylene production area inside QAP-
CO's petrochemical complex in Mesaieed.

Endress+Hauser expands its

production in Indiana

June 4,2009 — Endress+Hauser (Reinach,
Switzerland) inaugurated a new production
facility at its Greenwood, Ind. site.The more
than $18-million investment brings a facility
dedicated to manufacturing and calibrat-
ing electromagnetic flowmeters.The facility
houses the largest calibration rig in the U.S.
for electromagnetic flowmeters as well as
the most accurate calibration laboratory for
Coriolis meters, according to the company.

A new hydrogen plant to be

built in the Ukraine

May 29,2009 — Caloric Anlagenbau GmioH
(Grafelfing, Germany) has won a contract

to supply a hydrogen plant in the Ukraine
based on Caloric’s steam-methane-reform-
ing fechnology.The Hy production plant will
be shipped by mid 2010 and will produce
2,000 Nm3/h of H.

Hemlock Semiconductor Group brings
new polysilicon capacity online

May 28,2009 —The Hemlock Semiconduc-
tor Group (Hemlock, Mich.), which includes
two Dow Corning joint ventures, has com-
menced operation of a new 8,500 m.t./yr
polycrystalline silicon (polysilicon) produc-
tion facility at its Hemlock, Mich.location.This
new capacity represents the completion of
the first phase of a $1-billion expansion at
the site.The second phase of expansion will
come online in 2010 and, together with the
first phase, willincrease the total capacity to
approximately 36,000 m.t./yr.Later this year,
Hemlock Semiconductor Group will also be-
gin construction of a new polysilicon manu-
facturing facility in Clarksville, Tenn., which is
scheduled fo be operational in 2012.

Wacker Schott Solar expands silicon-
crystal production capacity in Jena

May 27,2009 — Wacker Schott Solar GmbH,
a joint venture between Wacker Chemie

AG (Munich) and Schott Solar AG (Alzenau,
both Germany), has commissioned a new
building in Jena, Germany, which will be
used to produce solar-grade silicon crystals.
Overall capacity should reach 275 MW by
the end of this year.The company infends to
gradually expand its manufacturing capac-
ity to 1 GW by 2012.Investments of over €300
million are planned for the Jena site.

MERGERS AND ACQUISITIONS

Holly Corp.acquires

Sunoco Tulsa refinery

June 9,2009 — Holly Corp. (Dallas, Tex.) has
completed its $65-million acquisition of the
SunocoTulsa, Okla.refinery.The Tulsa facility,
which will now operate as Holly Refining &
Marketing -Tulsa, LLC, a wholly owned sulb-
sidiary of Holly Corp.,is @ major producer of
base stocks, process and specialty oils, and
wax.The refinery is capable of processing
about 85,000 bbl/d of oil.

Lanxess acquires two

companies in Asia

June 8,2009 — Lanxess AG (Leverkusen, Ger-
many) is underpinning its longterm growth
strategy with two acquisitions in Asia.Lanxess
subsidiary, Lanxess India Private Ltd., will ac-
quire the chemical businesses and assets of

Indian company Gwalior Chemical Indus-
fries Lid.for €82.4-million, including debt.The
transaction is subject to formal approval by
Gwalior’s shareholders and clearance by the
relevant antitrust authorities. Lanxess will also
acquire the business and production assets
of Chinese-based Jiangsu Polyols Chemical
Co.Parties have agreed not fo disclose the
purchase price. Closings of both fransac-
tions are expected in the 3rd Q of 2009.

Strategic parinership for MEMS-

based products

June 8,2009 — Endress+Hauser Flowtec AG
(Reinach, Switzerland) and Integrated Sens-
ing Systems, Inc. (ISSYS; Ann Arbor, Mich.)
have announced a strategic partnership.
The objective of this agreement is fo collab-
oratively develop and commercialize ad-
vanced sensing products based on ISSYS'
MEMS (Micro-Electro-Mechanical Systems)
technology.Targeted markets include both
the traditional industrial process industries
as well as emerging process and original
equipment manufacturing applications.

DSM acquires Biopract to enter

biogas market

June 3,2009 — Royal DSM N.V. (Heerlen,
Netherlands) has acquired privately held
Biopract GmbH (Berlin, Germany).The acqui-
sition will serve as an entry point for DSM info
the growing biogas market.The acquisition
has been finalized and both parties agreed
not to disclose financial details.

AkzoNobel to sell stake in

Pakistan PTA activities

May 29, 2009 — AkzoNobel (Amsterdam)
has agreed fo divest its 756% stake in the
pure terephthalic acid (PTA) activities of

its Chemicals Pakistan business to Korean
company KP Chemical Corp. (KPC).Ak-
zoNobel acquired the holding in Pakistan
PTA Ltd.in 2008 as part of the acquisition of
ICI.The transaction is expected to be com-
pleted in the 4th Q of 2009. Financial details
were not disclosed.

Mitsubishi Rayon completes its
acquisition of Lucite International
May 29, 2009 — Mitsubishi Rayon Co., (To-
kyo) has completed its purchase of Lucite
International Group Ltd. of the U.K.The total
acquisition cost was approximately $1.6 bil-
lion. Mitsubishi Rayon will become the sole
possessor of the world’s three main tech-
nologies for MMA monomer. |
Dorothy Lozowski
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Economic Indicators 2009 2008

CHEMICAL ENGINEERING PLANT COST INDEX (CEPCI)

650.

= April '09 Mar.'09  April '08
(1957:59 = 100) Prelim. Final Final | Annual Index:

CEIndex 511.8 5226 560.9 2001 =394.3 600
Equipment 600.5 616.6 676.7

Heat exchangers & tanks 534.3 563.2 660.0 2002 = 395.6

Process machinery 585.0 597.3 628.0 2003 = 402.0 550

Pipe, valves & fittings 752.5 761.0 804.7 _

Process instruments 390.1 385.1 437.7 2004 = 444.2

Pumps & compressors 897.5 898.0 860.2 2005 = 468.2 200

Electrical equipment 460.2 459.6 451.6 2006 = 499.6

Structural supports & misc 609.0 636.1 720.4 450
Construction labor 326.9 325.7 317.8 | 2007=525.4
Buildings 488.0 494.9 492.4 2008 =575.4
Engineering & supervision 348.5 349.0 354.3 400

J FMAMUJJ ASOND
Starting with the April 2007 Final numbers, several of the data series for labor and compressors have been

converted to accommodate series IDs that were discontinued by the U.S.Bureau of Labor Statistics

CURRENT BUSINESS INDICATORS LATEST PREVIOUS YEARAGO
CPl output index (2000 = 100) May.'09 = 89.3 Apr.'09 = 89.7 Mar.'09 = 89.6 | May.'08 = 106.7
CPlvalue of output, $ billions Apr.'09 = 13922 Mar.'09 = 1,394.7 Feb.'09 = 1,430.2 Apr.'08 = 1,953.0
CPl operating rate, % May.'09 = 65.2 Apr.'09 = 65.4 Mar.'09 = 653 | May.'08 = 78.3
Producer prices, industrial chemicals (1982=100) —————— May.'09 = 218.8 Apr.'09 = 2183 Mar.'09 = 2240 | May.'08 = 285.6
Industrial Production in Manufacturing (2002=100)* ————— May.'09 = 94.4 Apr.'09 = 954 | Mar'09 = 960 | May.'08 = 111.5
Hourly earnings index, chemical & allied products (1992 = 100) May.'09 =  146.6 Apr'09 = 146.1 Mar.'09 = 1455 | May.'08 = 141.1
Productivity index, chemicals & allied products (1992=100) ————— May.'09 = 1310 ! Apr'09 = 1297 ! Mar'09 = 1280 ! May.'08 = 1337
CPI OUTPUT INDEX (2000 = 100) CPI OUTPUT VALUE ($ BILLIONS) CPI OPERATING RATE (%)

120 2500 85
110 2200 80
100 1900 75
90 1600 70
80 1300 65
70 1000 60
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*Due fo discontinuance, the Index of Industrial Activity has been replaced by the Industrial Production in Manufacturing index from the U.S. Federal Reserve Board.
Current business indicators provided by Global insight, Inc., Lexington, Mass.

MARSHALL & SWIFT EQUIPMENT COST INDEX CURRENT TRENDS
1500 I v
(1926 = 100) 1@ 4h@  3da@  2nde  Ist@ ignificant month-over
2009 2008 2008 2008 2008 1485 month declines returned
M&SINDEX ——— 14777 14872 14695 14317 14086 in April equipment prices,
Process industries,average —  1,553.2 1,561.2 16382 14917 11,4632 but preliminary estimates
Cement 15611 1,5534 15222 14735 14481 1455 for the May CEPCI (out
c 15208 18337 18116 14648 14BS next month) show that
Clayproducts — 11,5264  1,5244 14956 14535  1,429.1 capital equipment prices
Glass — 14398 14481 14324 13851 13597 . dedlined only slighil
Paint — 15541 15642 15439 14948  1,467.6 Fec 'nﬁ °">F'Sh'9 Y
Paper — 14533 14629 14431 14000 13777 1410 rom those of the previous
Petroleum product 16636 16689 16444 15944 15568 moqfh. Mear.\whlle., aHer.
Rubber — 16003 16046 15756 15375 15123 edging up slightly in April,
Related industries 1380 the operating rate was
Electrical power —  1.425.0 1,454.2 1,454.4 14128  1,380.4 a6 down by 0.2% in May,
Mining,milling 15730 15675 15462 14989 14733 hovering around what
Refrigeraion — 11,8073 18181 17931 17414 17119 oo many consider o be the
Steampower — 1,5093  1,5219 14993 14532 14268 b f1h
e ottom or the recent over-
Annual Index: capacity correction.
2001=1,083.9 2003=1,123.6 2005=1,244.5 2007=1,373.3 | "0 = Visit www.che.com/pci
2002=1,104.2 2004=1,178.5 2006=1,302.3 2008=1,449.3 Quarter for more on capital cost
trends and methodology. B
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Mission: Immersion.

hEz

We're into your fluid. Seeing what the problem is, virtually right
in there. Also inside and all around your equipment, your
system. We can actually see the corrosion, the clogs. Right
there, first hand close to the problem. Even though you may
call us on the phone miles away, we're so deep into your

stuff we can virtually touch it, see it. That's what Immersion
Engineering is all about. It's our mission.

It's also a bundle of very specialized services that you can
cherry pick. Some are free, some you pay for. Some you'll never
need. Others will be life savers. We're the only company offering
them all because at any given time who knows what you'll need?

One thing is for sure; when you need HTF help you need
it now. You can't fool with pretenders or wannabes, you need
expert advice. Someone with deep experience. Nobody knows
more about the chemistry, performance and applications of heat
transfer fluids than we do. Eyeball this selection of services.

B Troubleshooting
B System Layout

B Fluid Analysis
B Fluid Maintenance
B Training
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And it doesn't have to be one of our fluids. We can extend
the life of any fluid, even our competitors’.

So pick a service and call one of our technical specialists.
You'll get engineering not voicemail. Or, check out our web
site for case histories, data sheets, comparisons, user's
guide, tip sheets and technical reports. It's all there, it's deep,
it's Immersion Engineering.

Paratherm

Corporation

HEAT TRANSFER FLUIDS

4 Portland Road,
West Conshohocken PA 19428 USA

800-222-3611

610-941-4900 e Fax: 610-941-9191

info@paratherm.com
www.paratherm.com
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Copyright© Paratherm Corporation 2008.
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Silverson’s high shear In-Line mixers outperform conventional mixers,
cutting processing times by up to 90%! And every one of our mixers will
emulsify, homogenize, solubilize, suspend, disperse and disintegrate
solids in times superior to any machine on the market while improving your
product quality, consistency and process efficiency.

Silverson High Shear
In-Line Mixers will:

¢ Eliminate agglomerates
and fish eyes

e Create stable emulsions
and suspensions

¢ Reduce particle size
¢ Rapidly dissolve solids
e Accelerate reactions

e Self-pump at throughputs
from 5 to 50,000 gallons/hour

For more information or
a free trial give us a call @

800.204.6400

Mixing at the speed of

SILVERSON]

silverson.com

Circle 03 on p. 54 or go to_adlinks.che.com/23016-
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