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Put a stop to energy loss.
For energy consumption and plant efficiency to be assessed objectively and true savings measures implemented, targeted
energy monitoring is required. At Endress+Hauser we provide tailor-made energy monitoring for steam, air, gas, oil,
water, electricity, heating and cooling. Additionally, we offer everything you need to achieve your energy-savings
potential: precise measuring instruments, intelligent devices for data recording and transfer, and the support you need
to analyze and evaluate measured energy data. www.us.endress.com/ems

Endress+Hauser, Inc
2350 Endress Place
Greenwood, IN 46143
inquiry@us.endress.com
www.us.endress.com

CP1005_FPA.indd 2

Sales:
888-ENDRESS
Service: 800-642-8737
Fax:
317-535-8498

4/26/10 2:44 PM

RESPECT

When it’s formed from
ORTHOTIC & PROSTHETIC
MATERIALS

WHERE QUALITY
MEETS PERFORMANCE

CP1005_FPA.indd 3

1 800 235 8320

www.VYCO M P L AST I C S .co m /co r r te c

Strength and durability meet determination

4/26/10 2:44 PM

When the right
reaction matters ...

Trust BASF Process Catalysts
and Technologies

At crucial moments, the right reaction matters. When you are
looking for the right reaction from your process catalyst, turn to
BASF. Our technical experts will recommend the right catalyst
from our innovative product line that will achieve the desired
reaction. The end results may also include greater yield and
better end product properties. When the catalyst is right, the
reaction will be right. Trust BASF.
� Adsorbents
� Chemical catalysts � Custom catalysts
� Polyolefin catalysts � Refining catalysts
For more information, please visit
www.catalysts.basf.com/process
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FROM THE EDITOR

Obama Tackles Safety Board Vacancies
President nominates new chair and member for Chemical Safety Board
In late March, President Barack Obama announced his first nominees for the U.S. Chemical
Safety and Hazard Investigation Board (CSB):
Rafael Moure-Eraso, Ph.D., to be chair, and Mark
A. Griffon to be a member. If confirmed, these
appointments would bring the board back to a full
complement of five members.
That certainly should help the CSB in continuing
to address failings the U.S. Government Accountability Office (GAO) cited in 2008 (see “Chemical Safety
Board Gets Rebuke,” www.ChemicalProcessing.com/
articles/2008/187.html). The GAO faulted the board
for not investigating enough accidents as well as for
management and operational shortcomings.
The two men, if confirmed, each would serve a
five-year term. They would join John S. Bresland, who
became chairman and chief executive officer in March
2008 and who would remain a member, William B.
Wark, a member since 2006, and William E. Wright,
who joined in 2006 and acted as interim executive
until Bresland became chairman.
Of course, given the partisan rancor in Washington, D.C., and the way confirmations have stalled in
recent years, you have to wonder if, let alone when, the
Senate will approve the choices.
Indeed, slightly later in March, President Obama
announced 15 so-called “recess appointments” (ones
made while the Senate isn’t in session, to bypass the
normal confirmation process). These nominees had
been waiting seven months on average to be confirmed, according to a White House statement. The
move will allow appointees to serve until sometime
during 2011. While the step drew disdain from
Republicans, Sen. Tom Coburn (R, Okla.) said in an
interview he understood the President’s frustration
because most of the nominees were non-controversial,
reported The New York Times. Other Presidents also
have resorted to recess appointments.
Let’s hope the confirmation hearings for the CSB
positions take place expeditiously.
Moure-Eraso currently serves as a professor in the
Department of Work Environment in the School of
Health and Environment at the University of Massachusetts, Lowell. He has been chair of the department for the past five years and a member of the
faculty at the university for 22 years. Prior to that, he
was an industrial hygienist/engineer at two unions,
the Oil, Chemical & Atomic Workers and the United
Automobile Workers.

In 1994–1995, he served as a senior adviser on
the prevention of chemical exposure to the assistant
secretary of the Occupational Safety and Health
Administration (OSHA). He also has been a member
of the National Advisory Committee on Occupational Safety and Health for OSHA and the Board
of Scientific Counselors of the National Institute for
Occupational Safety and Health (NIOSH).
He holds bachelors and masters degrees in chemical engineering, and masters and doctorate in environmental health (industrial hygiene). He belongs to a
number of professional organizations, including the
American Institute of Chemical Engineers (AIChE)
and the American Industrial Hygiene Association.
Griffon, after several years in academia, in 1992
founded Creative Pollution Solutions, Salem, N.H.,
which provides consulting services for, e.g., waste-site
characterization, and health and safety audits. He has
served on the Federal Advisory Board on Radiation and
Worker Health since 2002. He received a baccalaureate
in chemistry and a masters in radiological sciences.
The CSB would benefit from more board members
with chemical engineering or chemistry backgrounds.
Now, the only member with such educational credentials is Bresland, who has a degree in chemistry and is a
member of AIChE and the American Chemical Society.
Moure-Eraso told CP: “I have been a chemical engineer working on issues of process safety since 1972. My
work at UMass Lowell for the past 22 years has been to
bring engineering concepts to the prevention of occupational and environmental hazards... I cannot think of a
better environment to develop prevention strategies than
the U.S. Chemical Safety Board.”
We should wish them speedy confirmation and
success on the CSB. After all, a more effective board
is in the chemical industry’s best interest. Thorough
investigation and broad dissemination of what went
wrong at plants are crucial for maintaining awareness
of mistakes and avoiding their repetition, as I recently
stressed (“Grasp All the Lessons of Bhopal,” www.
ChemicalProcessing.com/articles/2009/240.html.

benefit from
more board
members with
chemical
engineering
or chemistry
backgrounds.

Mark Rosenzweig, Editor in Chief
mrosenzweig@putman.net
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MODERNIZING

Nuclear Measurement Technology

FiberFlex for Reactor Measurement
From process conditions to vessel geometry, accurately
measuring level in chemical reactors is challenging. The
FiberFlex radiation-based measurement system is up to the
task; immune to high process temperature and pressure
conditions, the FiberFlex is also flexible to follow the contour
of rounded and conical reactor vessels. This allows for
measurement all the way to the very bottom of the reactor so
that accurate level is reported on this critical process.

Advantages:
• Unaffected by high process
temperature and pressure
• Longest detector available in the
industry (23 feet)

• Lightweight for easy mounting
• Offers a wide variety of setup and
compensation options
• HART and Foundation Fieldbus outputs

• Flexible to fit vessel geometry

www.ohmartvega.com
info@ohmartvega.com
800.FOR.LEVEL
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Join The Panel Discussions
Free online series covers a variety of crucial topics
Chemical Processing recently
launched its CP Panel Discussion series.
The aim of this free online series is to
bring together experts to help listeners make their chemical facilities more
efficient, safe, environmentally friendly
and economically competitive.
To create this series, we put our editorial heads together to flesh out topics
that would benefit our readers most. We
came up with several, including Condition Monitoring Solutions for Optimum Operational Efficiency. I moderated the event, which took place March
24 and is now available for on-demand
viewing at www.ChemicalProcessing.
com/articles/2010/066.html. (Login is
required, but it’s a quick process.)
During this event, our experts
provided insights on how to get the best
out of today’s tools and technologies.
The panelists were Michael Eisenbise,
Certified Maintenance and Reliability
Professional, BP reliability engineer and
chairman of the Society for Maintenance
and Reliability Professionals; Earl Ziegler,
head of DuPont Engineering’s Corporate
Predictive Maintenance Leadership team;
Renard Klubnik, applications engineer
at Wilcoxon Research; and Jay Ratliff,
Infor’s asset sustainability manager for
business consulting.
Their presentations lay the groundwork for what is, in my opinion, the
most valuable part of the event — the
audience-driven Q&A session. This is
where the rubber meets the road and
the panelists address attendees’ specific
concerns. There were a slew of questions at the condition monitoring event.
Questions went from the high-level —
how do we get management buy in — to
granular questions about how much
advance warning of a failure you can get
with 4–20 mA vibration monitoring.
Interested in attending a future discussion? There’re plenty to choose from:
What the Latest CFATS Regulations Mean to You, at 2 p.m. ET,

Thursday, June 17. This event will outline the requirements imposed by The
Chemical Facility Anti-Terrorism Standards (CFATS) and the steps required to
comply with them. We’ll also touch on
key considerations for creating an appropriate cyber-security program, including
common weaknesses and lapses.
Dry Materials: Moving Materials Through a Process, at 2 p.m. ET,
Tuesday, Aug. 26. This event will delve
into how to properly assess the properties of solids, which can provide insights
for both selection of equipment and
troubleshooting. It’s also important to
understand options for moving such
materials through a process.
Dust Control/Emissions, at 2 p.m.,
ET, Thursday, Oct. 28. This discussion
will look at various issues and developments related to dust and dust-collection
systems. It will also cover new standards
that affect dust-collection systems handling potentially explosive dusts.
To learn more, visit www.Chemical
Processing.com/webinars. This page also
houses our on-demand webcasts, including Condition Monitoring Solutions for
Optimum Operational Efficiency; and
The Latest Trends in Energy Efficiency:
How You Can Reduce Your Energy Bill.
I hope you’ll join the discussion.

Panelists
answered a slew
of questions.

Traci Purdum, Senior Digital Editor
tpurdum@putman.net.

CHEMICAL SECURITY
ACTION BLOG
http://community.chemicalprocessing.com/
chemical_security_action

CHEMICAL SECURITY

ACTION BLOG

From CFATS to security threats, Site Security
Plans to disaster preparedness, we blog about
security in the chemical plant. Brought to you by
ChemicalProcessing.com and sponsored by ADT.

Folio Editorial Excellence Award Winner
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Your process must remain on target
at a certain temperature.
Can your mixing valves keep it there?

For worry-free heat exchanger control, choose the Fisher® GX 3-way
valve from Emerson. It provides accurate, constant control of
temperature for either mixing or splitting service. And its robust,
low-profile design fits tight spaces. There’s no better way to stop
temperature fluctuations than the Fisher GX 3-way valve. Learn more
at www.Fisher.com/gxCP or contact an Emerson sales office.

The Emerson logo is a trademark and service mark of Emerson Electric Co. © 2008 Fisher Controls International LLC MU35-CD197
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field notes

Treat Rules of Thumb Right
These shortcuts can save time but require a strong dose of skepticism
“Have you got a quick estimate of how big the
motor should be for the air compressor?” Pinaki
asked, as he was rushing to complete a proposal. I
handed him a table I’d used — and checked out —
from a trusty source: Hank Van Ormer, a technical
expert on air compressors and CP author (www.
ChemicalProcessing.com/articles/2006/107.html
and www.ChemicalProcessing.com/articles/2005/12.
html). The brake horsepower (hp) necessary for a
compressor producing 125 psig air at 100°F is the flow
rate in cubic feet per minute, Q, times 0.26. So, for
example, a 1,000-cfm compressor requires 1,000 ×
0.26 = 260 hp. This perfectly illustrates the value of
Rules of Thumb (ROT).
Here’s another useful ROT from a well-known
handbook: the quantity of liquid escaping from a
small leak in gallons per minute, Q, roughly equals
18d2(P/S)0.5, where d is hole equivalent diameter in
inches, P is initial pressure in psig and S is liquid
specific gravity. This simplification probably overestimates the flow but still can be handy for gauging loss
through a leaky tube in a heat exchanger.
The same handbook provides a ROT for gas
leakage: Q = d 2 P. Q is in million standard cubic
feet per hour at 14.9 psia and 60°F, d is the hole
equivalent diameter in inches and P is initial pressure in psia.
While the liquid equation is a good approximation, I can easily shoot holes in the gas one. What
about condensing, i.e., wet, gases? What about critical flow? When the ratio of plate thickness to bore
diameter is less than six, Cunningham showed that
flow isn’t choked — that ratio probably assures critical
flow for pipe walls and vessels but not tubes. Here’re
a few more questions: What about gas compression
because of the Joule effect (cooling)? What of the flow
coefficients? For a field calculation with a dry gas this
ROT is a rough guess at best.
Most ROT demand a fair amount of skepticism.
However, here’re a few I’ve collected and successfully used over the years:
1. For gravity flow with water, allow a half-inch
drop for a 10-ft. run; use a 10% drop for viscous
liquids.
2. For a conservative estimate of motor size,
determine minimum motor efficiency via εmin =
83.59373 + 2.28423 Ln(hp).
3. To estimate minimum vessel wall thickness, use
tmin = 1.25(Pd/4σa) + C, where tmin is in inches,

P is design pressure in psig, d is vessel outside
diameter in inches, σa is allowable stress in psi
(plug in 10,000 psi for an unknown steel below
500°F, 20,000 psi for carbon steel below 400°F
and 17,000 psi for Type 304 stainless steel below 300°F) and C is the corrosion allowance in
inches (use 1/8 normally or ¼ for severe services).
Check pipe schedule by this rough approximation: Schedule ~ 1,000P/σa.
4. For oxide protection, β, use the 1923 PillmanBeckwith correlation: β = Mρm /nAρox, where M
is metal oxide molecular weight, n is the number of atoms in the oxide, A is atomic weight of
the metal, and ρm and ρox are densities of metal
and oxide, respectively. A β ≤ 1 indicates the
metal will corrode away; a β > 1 indicates the
oxide layer formed by corrosion protects the
metal unless cracked by thermal stress. The
Pillman-Beckwith correlation really works. Try
it for aluminum.
In addition, there’s an interesting set of recommended minimum and maximum pipeline velocities based on experience: cooling water, 8–15 ft. per
second (fps); general liquid process lines, 4–10 fps;
non-slurry suction lines, 2–5 fps; abrasive slurries or
plastic lines, 1–8 fps; dirty liquids or soft slurries,
6–12 fps; and clean process gases, 30–60 fps. Pressure
drop figures in some gas or vapor guidelines but these
numbers should be approximately correct.
Here’s a useful ROT for mixtures: If the stream
fluids have similar heat capacities and mixture heat
capacity doesn’t change much, estimate the final mixture temperature by taking the weight or mole average
of the streams.
Finally, keep in mind some ROT for packed
towers: Keep spacing between liquid distributors at
seven to ten tower diameters. The turndown ratio for
a tower using a spray nozzle is only 2:1. Fill towers
with packing 1/15 to 1/8 the size of the tower diameter.
The Height Equivalent to Theoretical Stage (HETS)
is about 1.3 ft for 1-in. Pall rings and 2.5 ft. for 2-in.
Pall rings. Most modern packing performs better than
these values but they’re good estimates.
As long as you don’t blindly accept the results,
ROT can have value for budget estimates and field
calculations.

accept the results
of rules of thumb.

dirk willard, Contributing Editor
dwillard@putman.net
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Complete Engineered

Solutions
Magnetic Level Indication, Bridles,
& Combination Gauges
Vize LLC, an Ohmart/VEGA Company, is
dedicated to offering complete MLI and bridle
engineered solutions for level measurement
and visualization. Vize is the union of
Ohmart/VEGA’s years of instrumentation
expertise with an experienced MLI and bridle
manufacturing operation. The company exists to
provide the process industries with a full package
of product and engineered solutions.
Vize offers a complete line of MLI and
combination units using pulse radar, guided
microwave radar, and magnetostrictive
technology for visualization and redundant
monitoring. Leading the way is the VEGAMAG, a
combination MLI and bridle system.

An

Company

877.411.VIZE | info@vizellc.com | www.vizellc.com
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letters

A.C. Gilbert Column Takes
Reader Down Memory Lane
Thanks to Mark Rosenzweig for taking me down
memory lane with his column, “We Need another
A.C. Gilbert,” (www.ChemicalProcessing.com/articles/2010/017.html, p. 7, February). It brought back
memories of my childhood in Cuba and teen years.
I had two of the A.C. Gilbert chemistry sets, an
early one for youngsters and later a more advanced one
for teens, so I started doing chemistry experiments at
home long before my chemistry courses in high school
in Havana thanks to Mr. Gilbert. He was a true genius!
I also owned three American Flyer Model Railroads
by A.C. Gilbert; it awakened my interest in electricity and tinkering with electrical wiring and remote
controls. I was sad to have to leave my model railroad
set layout behind when I left Cuba in 1958 but it helped
the economy of my close relatives left behind as they
were able to sell off the pieces for much needed food
and other items they could barter including money.
Thank you and keep up the good work.
Jose M. Sentmanat
Conroe, Texas

com/articles/2009/240.html, p. 7, December 2009)
and started out — I am sure — with a good intention. But somehow he managed to overlook a most
inconvenient truth.
Yes, he did point out that, “Companies still
blunder into serious accidents because they don’t
remember previous incidents.” And that is most certainly true. But, his gentle treatment of the chemical
industry should have said clearly and up front that we,
in this country, seem to have learned nothing from
Bhopal — and stand a very good chance of doing
something equally stupid with HF [hydrogen fluoride], MIC [methyl isocyanate] or some other toxin
capable of wiping out an entire city with one release if
we don’t wake up soon.
Why do I use such impolite language? Consider a
recent “incident” at Bayer Cropscience — involving
nothing less than a tank full of MIC only 80 ft. from
a pressure vessel that exploded. OK, only one worker
was killed, and no MIC was released. That should
be little cause for celebration. It should, instead, be

Erector Sets Taught a Lost Art

Thanks for your editorial about A.C. Gilbert and his
toys. When I was young, Gilbert filled my toy box.
I still have my Erector Set and my son played with it
and later got his own Meccano.
Most instructions with the Erector Set consisted
of just one drawing of the finished project and the
challenge was to figure out how to build it from the
jumble of parts and pieces. One learned the lost art of
“constructability” by doing this.
My son had a ton of Legos which are loads of fun,
but the instructions are multi-page, full color showing
each piece step by step and even shading the completed sections. There is minimal thinking involved.
Gilbert toys taught you to think.
You probably have 100 e-mails about it, but the
book worth reading is “The Man Who Changed How
Boys and Toys Were Made.” It is a biography about
A.C. Gilbert.
Thanks for reminding us.
Karl Zipf
Del. Dept. of Transportation. Wilmington, Del.
U.S. Industry Needs to Wake Up

Mark Rosenzweig picked a great topic in “Grasp All
the Lessons of Bhopal,” (www.ChemicalProcessing.

More reader comments on the Bhopal editorial appeared
in April’s CP. See: http://community.chemicalprocessing.
com/chemical_reaction

a clarion call for meaningful reform of how such
toxic chemicals are used, stored and disposed of —
BEFORE we have another tragedy like Bhopal. My
language is impolite because unnecessary death is
impolite — and no amount of “feel good” editorial or
hand-wringing after the fact can mitigate this.
The chemical industry will be a lot better off if
folks like Mr. Rosenzweig quit being so polite and
start using their articles to demand meaningful
reform before the politicians come up with impossible
regulations that do not really get to the bottom of
the safety debacle. Do not expect industry executives
to move toward anything useful in the safety arena.
These folks view safety as an operational expense to be
minimized, not as a very important responsibility to
be discharged with the same attention to detail that
financial matters get. Executives, as a group, just don’t
get safety. Editors like Mr. Rosenzweig need to.
Charles G. Scouten, senior associate
The Fusfeld Group, Inc., Warrenville, Ill.
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Stop

leaving your workers
in the

dust.

Keep material in
and contaminants out.
Tubular drag is a completely sealed system. Nothing can
get in. No dust or fumes can get out. Using little energy,
the sprocket drive slowly pulls a heavy-duty chain through
a fully enclosed casing. As the chain moves your material
through the pipe there’s less chance for dusting, explosions
or product-spoiling issues. Gently move high-moisture
ingredients, difficult-to-handle abrasive materials, blended,
friable and easy-to-compact or smear products.

One conveyor does the work of several, no problem.
You can configure your tubular drag to convey your material
vertically, horizontally, at any angle and around corners. Need
more than one inlet/outlet in your process? Add as many
as you need. We’ll keep your product safely contained and
flowing every step of the way.

Continuously convey
materials up to 50 cfm
in any direction.

Improve plant and
employee safety with
dust-free operation.
Stop and start under load.

Improve your plant environment.
• Perform batch, intermittent and
You need to minimize the environmental impact
of processing chemical ingredients at your facility. continuous operations.
So we’ve engineered a full range of innovative
• Convey free- and non-free flowing
equipment and systems to help you succeed:
bulk materials.

• Avoid contamination and explosion hazards.
• Improve labor/energy efficiencies.
• Operate dust free.
• Discharge 100% of material.

Take a FREE test drive!

Toll Free: 877-314-0723
chemicalanalysis@hapman.com • www.hapman.com
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in process

Initiative Promises Better Sensors
Versatile in-line devices may suit process control
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Optical sensor

through monitoring both refractive index and turbidity), optical absorption, pressure and viscosity.”
“It is anticipated that the use of multiple complementary parameters, measured at a single point, will
allow much greater process model fidelity than if individual parameters were used in isolation — the whole
is greater than the sum of its parts,” he adds.
“The ultimate aim of the project is to allow the refinement of existing processes and the development of
novel processes, through the use of a multi-parameter,
real-time, in-line monitoring tool based on a development of the Stratophase system.”
“At GSK the sensor system will be used to monitor
different unit operations, such as reactions and distillations, in continuous processes producing a variety
of different APIs [active pharmaceutical ingredients]
or associated intermediates. It is intended to validate
the capabilities of the sensor system at both laboratory
and pilot-plant scale.”
“GSK’s use of the sensor system is focused on
61,500
chemical process monitoring. We anticipate being able
to use 61,000
the data to confirm, and potentially control, the

$ Million

A U.K. consortium aims to develop optical sensors
that can monitor multiple complementary parameters of liquid streams, with the goal of using such
sensors to increase the efficiency of producing highvalue materials. The about-$1.8-million Advanced
Process and Production Light Enabled Sensors
(APPLES) project, which will run for two years, will
strive to produce an integrated sensor head that can
provide in-line real-time monitoring and to validate
the sensor system.
The project brings together international pharmaceutical giant GlaxoSmithKline (GSK), Brentford,
U.K.; Green Biologics, Abingdon, U.K., a biotech
company involved in advanced fermentation processes
to convert biomass into fuel and chemicals; Stratophase, a sensor developer based in Romsey, U.K.; and
the Centre for Process Innovation (CPI), Wilton, U.K.
The U.K. government-sponsored Technology Strategy
Board, Swindon, U.K., is assisting with the funding.
The consortium will build upon Stratophase’s
intrinsically safe microchip sensors that use so-called
SpectroSens technology. The currently available
systems measure refractive index and temperature
using optically integrated sensor chips (Figure 1),
notes Sam Watts, the firm’s business development
and commercial officer, and now are being trialed at
select end users.
“At this stage, the consortium has not fully
defined all of the parameters which will be investigated and/or implemented,” he explains. “However,
simultaneously monitoring the following is of interest:
temperature, refractive index, turbidity (additional
particle content information can also be derived
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Figure 1. Microchip measures the change in refractive
index of a liquid with a precision exceeding 1 ppm.
Source: Stratophase.
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Source: American Chemistry Council.
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in process

concentration of dissolved solid components in a wide
range of solvent systems.” Applications may include
checking that concentrations in feed and product
streams are correct, and that reactions have gone to
the expected degree of completion, says Watts.
“Applications within bioprocesses, such as fermentation associated with biofuels production, will
use the monitoring techniques to profile the status of
the process and allow for optimization of biological
growth and resultant product evolution.” This should
enable real-time comparisons to the process ideal or
“golden batch,” he explains.
Ultimately, the goal is to use such readings for
process control. “Tighter process control allows
improved yield, minimized waste and better overall
production efficiency,” Watts notes.
“Stratophase expects the monitoring technology
developed during the project to directly influence its
product line,” he adds.

Homogeneous Catalyst
Speeds Water Oxidation

Rapid reaction

Figure 2. Cobalt-based material generates oxygen much
faster than other homogeneous catalysts. Source: Emory
University.

The cobalt-based water oxidation catalyst (WOC)
“has
really upped the standard from other known
Prospects for using light to generate oxygen from water look sunnier because of a new inorganic catalyst. homogeneous WOCs,” says Craig Hill of Emory’s
department of chemistry, whose laboratory headed
The material combines stability and selectivity with
by far the highest rate of oxygen output, claim its de- development efforts. “It’s like a home run compared to
velopers at Emory University, Atlanta, and the Paris a base hit,” he contends.
Traditional homogeneous WOCs contain an
Institute of Molecular Chemistry, Paris. Laboratory
experiments achieved a turnover number of 75 and a oxidizable organic structure and so suffer from instability under reaction conditions, note the researchers
64% oxygen yield.
in a recent paper in Science. Their catalyst, which is
free of carbon and consists of a Co4O4 core stabilized
How has your site’s condition monitoring use changed in the last two years?
by polytungstate ligands, avoids such a problem.
21.4%
Moreover, cobalt is cheap and abundant, they add.
Remained
Now the researchers are working to unravel
the same
the detailed mechanisms of water oxidation by the
catalyst, notes Hill. They also are examining polyoxo50%
Increased
metalate (POM) stabilized molecules involving other
significantly
metals and new POM ligands as potential WOCs.
“We have looked into many already,” he says. “We
are examining manganese because that’s the element
nature uses in biological water oxidation/oxygen
evolution.”
28.6%
Such catalysts also suit oxidation of organic comIncreased
pounds,
he adds.
somewhat
The key remaining challenge is achieving “still
Responses (%)
faster rates if possible while maintaining very high
stability and selectively to O2 versus energy-wasting
H 2O2 and other intermediate species,” notes Hill.
Over three quarters of respondents report greater use of condition
monitoring. To participate in this month’s poll, go to Chemical
“We think some multi-cobalt POMs might be even
Processing.com.
faster.”
0.0%
None
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ENERGY SAVER

Take the Heat Off Your Bottom Line
It’s time to find cool ways to cut summertime energy costs
With summer upon us, energy efficiency is one
of the last things on our minds. Rising temperatures
can lead to higher energy bills, especially in southern
states. Cooling systems must work harder. Also, hotter
weather tends to hide some inefficiencies. Here are a
few tips to check out during the hot summer days.
Water cooling systems tend to work harder as
cooling demands increase. In some plants, cooling
limits rates, which reduces efficiency. Fouling and
temperature are working against you.
Fouling requires more control of chemical additives and blow down. To minimize cost at maximum
efficiency automate this process to control blow
down rate and use of chemical additive. Installing an
automatic system often provides immediate savings
of make-up water and chemicals. More importantly,
it provides longer-term savings of equipment and
reduced fouling.
Make sure cooling towers are in tip-top shape. Inspect bays and fix systems as the coldest water possible
is needed to meet cooling needs. If rates become too
limited, attach a supplemental cooling system to your
most limited areas.
I had a process unit that was at the furthest
point from the cooling tower and at a higher elevation. Every summer, cooling the towers in this
area limited the entire plant. Improper cooling of
this one area was responsible for inefficiency in the
entire plant.
Adding a supplemental cooling system was a
short-term solution. The exchangers were cleaned
and isolated and a rental water tower was brought
in. For even better control, cooling water was
replaced with a glycol-water solution to reduce
possible fouling. Only the most limited towers were
put on this system. The exchanger return was fan
cooled before exchanging with water to further
reduce load. This system can be costly, but the
multiple effect on the entire plant easily paid for
it in energy savings and increased capacity. Later,
a permanent closed-loop glycol-water system was
installed based on saving the rental cost and the
positive results of better cooling.
Two of the biggest hidden summer costs are
steam and air. Both tend to increase for a variety of
reasons. For steam, it’s much easier to spot a leak
in the middle of winter in a northern state than
the middle of summer. But in summer, sometimes
you can hear leaks but just can’t see or know how

much steam you’re losing. A steam system audit
does the trick. Do a steam trap audit and bring in
someone who can look at the whole system. I’m
always amazed at how much can be found. In one
audit, venting of low-pressure steam occurred while
high-pressure steam was let down. The funny part
was that these things were happening within five
feet of each other.
For air, systems that were fine in winter can
expand enough in the summer to let all the air
out. As a corporate energy director, I would scour
utility requisitions every spring looking for requests for air compressor rentals. As a process designer, I knew that air requirements are typically
overstated. Compressed air systems are usually
bought to meet that requirement at 50%–70%
load (depending on how many compressors and
redundancy) so only inefficiency accounts for
a majority of these requests. When I found the
requests, I required a compressed air audit. In
one plant, the auditor discovered that 50% of the
air was leaking out of the system. The plant had
two rental compressors already and was requesting a third. After the audit, all the rentals were
removed.
Electricity also is tricky during summer. Your
local utility probably has a tier on-peak/off-peak
program. If so, the money that can be saved via
such a program can literally cut costs in half.
In those systems, it becomes imperative to look
at managing load. One plant shifted all its oil
movement activities to off-peak hours to gain tremendous savings. Plants that generate electricity
can likely benefit from reducing electric production during off-peak when rates may be cheaper.
In some cases, the utility pays for the changes
because they help its off-peak demand management. Software is available with some utilities
that provides hour-by-hour current and future
buy/sell price plus the next day’s expected price.
Incorporating this is a bit of work, but if you’re
in an area subject to brownouts, pricing isn’t
only good for electric savings, it may also prevent
power disruption.
So, enjoy your summer, but first try to take advantage of some easy money.

mer, but first try
to take advantage of some
easy money.

gary faagaU, Energy Columnist
GFaagau@putman.net
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Chemical Pollutants in Water Emerge
High profile contaminants make for murky regulatory waters
Recent advances in contaminant identification methodologies, sampling instrumentation, and
analytical chemistry have caused an explosion of
knowledge about the presence of previously undetected organic micropollutants. While it doesn’t follow that the mere presence of chemical contaminants
results in harm, public health experts, regulators,
and others aren’t sitting idly by.
Following are examples of water and wastewater organic micropollutants that have emerged as high profile
contaminants, and the technical challenges regulators
and others face in defining, managing, and communicating potential risk posed by these substances.
Endocrine Disrupting Compounds

A heightened concern about potential effects of
exposure to endocrine disrupting compounds (EDC)
was reflected in Congress’ 1996 enactment of the
Food Quality Protection Act and ammendments to
the Safe Drinking Water Act. Both laws include provisions requiring the U.S. Environmental Protection
Agency (EPA) to identify, characterize, and regulate
EDCs. In April 2009 EPA published the final list of
the first group of chemicals to be screened under the
Endocrine Disruptor Screening Program. EPA began
issuing testing orders in October 2009 to obtain data
on whether endocrine effects exist.

While the PEN inventory is only one and an admittedly imprecise measure of rapid deployment of nanotechnology in consumer products, it’s frequently cited as a
fairly reliable gauge of nano commercialization.
Releases from these products into the environment
may occur during product manufacture. Nanoparticles embedded in products may be released when
the products are used as intended. The intended use
of certain products may result in nanoparticles either
becoming a contaminant in a water body or part of
the influent being treated at a publicly owned treatment works. Nanoparticles also may be released into
the environment when fabrics that contain embedded nanoparticles as a fiber finish are laundered or as
certain antifouling paint and coatings for use on vessels and/or off-shore structures weather and degrade
over time. Nanoparticles also may be released into
the environment when products containing them are
discarded and degrade, and potentially contribute to
groundwater or surface water pollution.

These new challenges are in addition to existing
challenges facing
wastewater treatment operators.

Technical Challenges

While debate continues over whether there’s evidence
of a link between exposure to these micropollutants and
adverse health effects, there’s consensus that much more
can be learned about the presence of these compounds
in water, and the effectiveness of conventional drinking
water and wastewater processes to remove them. It’s
also important to recognize these new challenges are in
Pharmaceuticals/Personal Care Products
addition to existing, more “routine” challenges facing
There’s heightened concern about the presence in
wastewater treatment operators. As the population
wastewater and drinking water of pharmaceuticals
grows, municipalities must process more water with
and chemicals commonly found in personal care
fewer resources and with an aging infrastructure.
products (PCP). Pharmaceuticals (including those
How these substances are managed, and how well
for veterinary use) are prescribed to address and/
and accurately they are profiled by regulators, the media,
or prevent illness or infection and are intentionally
and other stakeholders may influence how other microdesigned to interfere with a biological system. PCPs
pollutants are managed for years to come. All stakeholdare typically synthetic organic compounds derived
ers must be scrupulously mindful of what’s known, and
for use by individuals in soaps, lotions, beauty aids,
what should be fairly and impartially communicated,
sunscreens, fragrances, and related PCPs and aren’t
typically designed to interact with biological systems. and seek to meaningfully contribute.
Engineered Nanomaterials

Consumer applications of nanoscale materials have
recently received much attention. An inventory of consumer products maintained by the Project on Emerging Nanotechnologies (PEN) at the Woodrow Wilson
International Center for Scholars, Washington, D.C.,
identifies more than 1,000 nano-enabled products in
commerce today, marketed in more than 21 countries.

Lynn Bergeson, Regulatory Editor
lbergeson@putman.net
Lynn is managing director of Bergeson & Campbell, P.C., a Washington, D.C.-based law firm that concentrates on chemical industry
issues. The views expressed herein are solely those of the author.
This column is not intended to provide, nor should be construed
as, legal advice.
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Collaboration should play an important role in industry, stressed DuPont’s senior vice
president and chief science and technology officer
Uma Chowdhry during a March 23 speech at the
American Chemical Society Presidential Symposium in San Francisco, Calif. Today the new global
economy makes it the most promising time ever for
chemical engineers and chemists to create innovative
solutions to issues such as climate change, alternative energy, personal security and a sustainable, safe
food supply, Chowdhry explained. To address such
mega-challenges, college graduates require much
more than scientific and technical depth in a specific
area — skills for collaboration and adaptability are
essential, too, Chowdhry added.
“Today, more than 8,500 DuPont scientists and
engineers in every corner of the world are collaborating with customers and partners in addressing complex challenges that will define the coming decades.
From production agriculture and climate change to
[alternative] energy and security, our chemists and
engineers work in multidisciplinary teams to create
novel solutions for the needs of the developing and
developed world,” he said.
The company’s latest collaboration is with Applied
Materials, Santa Clara, Calif., a firm that specializes
in applying nanomanufacturing technology. They aim
to increase the efficiency of crystalline silicon photovoltaic (PV) solar cells to enable PV power to become
more cost effective versus other forms of energy.
The key is to reduce the shadowing effect of wide
grid lines on solar cells and improve electrical conductivity. Applied Technology’s printing techniques
coupled with DuPont Solamet PV metallization
pastes (Figure 1) should allow narrower and taller grid
lines to be precisely printed in two or more layers.
“This collaborative technology will optimize the
efficiency of solar cells and meet the needs of the
market by ultimately lowering total system cost,” says
Marc Doyle, global business director DuPont Photovoltaic Solutions, Research Triangle Park, N.C.
Of course, DuPont is hardly alone in such joint
efforts. For its part, BASF, Ludwigshafen, Germany,
has almost 2,000 collaborations with universities,
customers and suppliers worldwide.
One of its most prominent is the BASF Advanced
Research Initiative (ARI) at Harvard University,
Cambridge, Mass. BASF provides direct funding, up
to $20 million over five years. Two topics particularly
interest the German company: understanding the
formation of biofilms and deriving new strategies
to control their growth; and developing new and

Better solar panels

Figure 1. Printing technology coupled with metallization paste increase
solar cell efficiency and electrical output. Source: DuPont.

improved concepts to formulate active ingredients to
maximize their bioavailability.
Biofilms have both medical and industrial dimensions. They contribute to infections that afflict numerous patients at hospitals and lead to many deaths. “So
there is a need for better understanding of how to
control microbes/biofilms, and the need for development of new materials for medical applications,” notes
Dr. Jens Rieger, research director, polymer research
for BASF in Ludwigshafen. Meanwhile, biofouling is a ubiquitous problem in everything from heat
exchangers and water pipes to production equipment
and desalination membranes.
“The BASF-Harvard collaboration is combining
efforts to answer important questions. In terms of
microbiology/medicine, how do chemical, physical
and biological stimuli affect biofilm formation and
how can we interfere with the cells’ circuitry? From
a chemical viewpoint, which functional groups and
which formulation provide the right stimuli? From
the physics side, how are the mechano-chemical
properties of the biofilms related to their growth and
survival? Finally, there is the question concerning
engineering materials science: how can we produce
and apply new biofilm-preventing materials? It is the
answer to these questions that will lead to breakthrough innovations,” says Rieger.
Meanwhile, BP, London, U.K., is focusing its
latest collaboration on one of the oldest engineering
problems: corrosion. The company has teamed up with
the Massachusetts Institute of Technology, Cambridge,
Mass., and the University of Manchester, Manchester,
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U.K., to work on materials and corrosion
research. BP’s initial investment is about
$2 million, with the same funding level
available for each of the next four years.
The initial emphasis is on materials
and corrosion science — including corrosion and corrosion-fatigue modeling,
environmental cracking, novel coatings
and new monitoring technology. Efforts
will extend over time to other mechanical-integrity and reliability-related areas.
The collaboration aims to provide innovative, interdisciplinary academic input
and support for BP’s Inherently Reliable
Facilities (IRF) program to improve the
company’s fundamental understanding of
engineering materials and corrosion.
“Corrosion control, mitigation and
monitoring are significant concerns in
our industry,” notes Simon Webster,
BP vice president. “We recognized that
the future success of the IRF program
depends on having reliable long-term
access to highly specialized materials
and corrosion expertise and laboratory
facilities. Our collaboration with MIT
and Manchester will provide us with the
world-class research access we need.”
“The MIT/BP collaboration is an
exciting opportunity to develop a fundamental understanding of the underlying
mechanisms of environmental degradation
and the application of this understanding
to the development of advanced materials
for use in extreme environments such as
those found in the oil and gas industry,”
adds Ron Ballinger, professor of nuclear
science and engineering and materials science and engineering at MIT.
Broader collaborations

Other joint efforts involving multiple
institutions or companies also have
recently been launched.
For instance, pharmaceutical giant
GlaxoSmithKline (GSK), Brentford,
U.K., is part of a new consortium
that aims to develop and validate
multi-parameter in-line real-time
sensors for liquid streams. (See “Initiative Promises Better Sensors,” p. 15,
and www.ChemicalProcessing.com/
articles/2010/080html.)
Another collaboration is the Center

CP1005_20_24_CVRSTRY.indd 22

for Operator Performance (COP), Dayton, Ohio, which focuses on researching
human capabilities and human factors
engineering. Formed in 2006, the COP
now boasts 10 members, including BP,
Chevron, Flint Hills Resources, Marathon, NOVA Chemicals and Suncor Energy, as well as automation vendors ABB
and Emerson Process Management. And
membership looks to grow. “Some companies who have deferred joining in the
past for economic reasons (membership
is $25,000 or $50,000, depending on
category) are now coming on board. The
latest is a major chemical production
company, which has said that after talking about joining for a long time, now
is the time to step up. This bodes really
well for the chemical industry as a whole
— and for our organization, too,” notes
Dave Strobhar of Beville Engineering,
who played a leading role in founding
the center.
The COP already has completed
research projects on a variety of topics
such as alarm actuation rate, color usage
in process-control graphic displays,
effective use of simulators, and decisionmaking exercises (DMX). (For insights
from the first project, see “Build Operator Expertise Faster,” www.ChemicalPro
cessing.com/articles/2009/234.html.)
“The most important benefit for us
so far has come from the use of DMX,
particularly with our young engineers,”
says Ike Brackin, process control
engineer, Flint Hills Resources, Corpus
Christi, Texas. “So we now offer scenario-based training that is developing
around activities such as general fractionation and boiler operations. It really helps
to enhance troubleshooting skills — for
example, to show the operator that what
was thought to be a temperature problem
is in reality a pressure problem.”
Since DMX has been implemented
the company has gained a much deeper
insight into its how its operators function, notes Brackin. “We now know what
areas they need help and training in. For
example, we found that one operator
didn’t understand compressor errors quite
as well as he thought. DMX really helps
us to focus individual training.”

4/26/10 3:39 PM

For Emerson Process Management, Austin, Texas,
the most important research projects so far relate to
alarm actuation rates, display design and display mapping. “These started out with an initial pilot project
and are now into their second stage of research. Other
projects that are underway, specifically knowledge
management and data mining, will tie in nicely with
both alarm- and display-related research. We are
already incorporating some of the research into our
next release, DeltaV v. 11, which will be released in
the next few months,” says Mark Nixon, who leads
DeltaV research efforts.
Emerson’s education department is evaluating
how best to apply DMX both to classroom and online
training situations, Nixon notes.
The COP has three pending projects: human factors performance metrics, naive realism in graphics,
and data mining of near-miss incidents. “‘Pending’
here means that lots of discussions are taking place
back and forth between the members about these,”
explains Strobhar. “Different companies might have
quite different focuses — for example, what Marathon
wants out of the research might not be exactly what
Chevron wants. We are currently going through this
discussion phase with the naive realism project.”
Naive realism will be a key technology, believes
Nixon. The basic idea here is that what users want —
displays that visually represent the plant — actually
degrades performance. “Although much has been
published recommending not using P&IDs [process
and instrumentation diagrams], most plants today
continue to mimic their plants through the P&ID
representations. What has not been published is
scientific material supporting alternatives to what has
become the standard in most facilities,” he says.

European biorefinery collaboraton

Figure 2. Companies and institutions in 14 countries are participating in
major four-year initiative. Source: EuroBioRef.

processing is represented by: Arkema France, Paris; Borregaard, Sarpsborg, Norway; Novozymes, Bagsvaerd,
Denmark; Haldor Topsoe, Lyngby, Denmark; Merck,
Darmstadt, Germany; and Umicore, Hanau, Germany.
As feedstock, the project is targeting sustainable
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Biorefinery project

Meanwhile, one of the biggest collaborative efforts
ever seen in Europe began in March with the launch
of the four-year €23-million European Multilevel
Integrated Biorefinery Design for Sustainable Biomass Processing (EuroBioRef) project. This aims to
bridge the gap between agriculture and the chemical industry by integrating the whole biomass chain
in a multi-feedstock, multi-process, multi-product,
commercial, viable and adaptable approach for a
sustainable bioeconomy in Europe.
To this end, the project deals with the entire process
of transforming biomass, from fields to final commercial
products. It also specifically aims to overcome the fragmentation in the biomass industry by facilitating better
networking, coordination and cooperation among a
wide variety of organizations (Figure 2). The effort
involves 28 partners from 14 countries. Mainstream
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Dumeignil says the project wants to reach the
Holy
Grail of full integration: “All the processes will
Related Content on
be
integrated,
including enzymatic catalysis, homogeChemicalProcessing.com
neous
catalysis,
heterogeneous catalysis, thermochemi“Partnering Proves Profitable,”
cal
conversion,
all
with proper, innovative, integrated
www.ChemicalProcessing.com/articles/2010/030.html
low-energy
separation
processes.”
“Operator Performance Takes Center Stage,”
Flexibility
will
be
key.
The aim is to make process
www.ChemicalProcessing.com/articles/2008/213.html
implementation very easy in any part of Europe —
taking into account factors such as the amount of
locally-available biomass and the target market.
“The project will not just stay at the study stage;
non-food oils, cellulosic and hemi-cellulosic residual materials, lignin and all the associated solid residues. Target rather, the processes that are developed will be commercialized. European citizens will see real, concrete
products comprise chemicals including monomers and
new-generation biorefineries, which will have a strong
solvents, polymers and aviation fuels, among others.
socioeconomic impact,” adds Dumeignil.
“This project is really multi-product, with a core
of about 30 compounds but with a lot of possible
variations and applications that will also be addressed. Scottish push
We really intend to replace the model of a petrorefinMeanwhile, February saw the launch of two collaboery with a new model of biorefinery. This includes, of rations to bolster industrial/academic relationships
course, bioproducts that are homologous to petroin Scotland. The first, ScotCHEM, is a partnership
products, but also new products to be delivered to the between the country’s seven leading universities, the
market, which take full advantage of the specificity of private sector and the Scottish government, with the
biomass-derived platform molecules,” explains project aim of spurring substantial expansion of world-class
coordinator Franck Dumeignil, a professor at the
chemistry research in Scotland.
Université Lille Nord de France, Lille, France.
“Scotland’s new R&D proposition will ensure
that any needs of the wider international chemicals community that can be met by the skills and
knowledge base existing within Scotland are
appropriately met within our infrastructure and
academic community,” says Chris Gilmore, senior
TM
representative of ScotCHEM and a professor in
the department of chemistry at the University of
Glasgow, Glasgow, U.K.
The second initiative is a new industry-led
Centre of Excellence for Continuous Manufactur• Complete line of Bulk Bag
ing and Crystallization that will strive to advance
Discharging Systems, Bag
the production of high-value pharmaceuticals and
Handling Systems, and
medicines beyond existing boundaries. Discussions
Bulk Bag Filling Systems
are underway about the location and start-up date
• Safe, dust-tight designs
for the Center, according to a spokeswoman from
• Designed for your specific
Chemical Sciences Scotland, Falkirk. A final deciapplication
sion is expected in the summer.
In mid-April, the Scottish Funding Council,
• Improve material flow and
a
government
body focused on higher education,
worker safety
announced a £709,000 (about $1 million) award
• Complete engineering and
for a project that’s considered a first step in the
support services
path to establishing the center. The project, which
• Patent-pending technology
involves Glasgow and Strathclyde Universities in
Glasgow, and Edinburgh and Heriot-Watt Universities in Edinburgh, initially will focus on continuous
crystallization using oscillation to mix chemicals.
The technology promises to increase quality and yield
while dramatically reducing cost, waste and energy
Call us: 800.836.7068
consumption, say its backers.
Product showroom: www.materialtransfer.com
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Certain “high risk” chemical facilities present
the potential for massive civilian and environmental
impact from possible terrorist attacks. Release of
chemicals can lead to a major catastrophe, such as the
thousands of deaths that followed the leak of methyl
isocyanate at a pesticide plant in Bhopal, India, in
1984 (see: “Grasp All the Lessons of Bhopal,” www.
ChemicalProcessing.com/articles/2009/240.html).
Even sites that use rather than process chemicals
can pose substantial hazards. For instance, in 2007 a
faulty alarm at a water treatment facility in Spencer,
Mass., caused release of excess sodium hydroxide into
the water supply, ultimately injuring more than 100
people. Although to date there’ve been relatively few
direct attempts at compromising chemical facilities, many such sites may lack the necessary levels of
protection to properly defend themselves against a
sophisticated physical or cyber attack.
So, the U.S. Department of Homeland Security
(DHS) on April 9, 2007, issued Chemical Facility
Anti-Terrorism Standards (CFATS) that aim to ensure
effective security at high-risk sites. The mandate of
CFATS has been extended to October 2010 and
the responsible subcommittee has recommended
extending it further to 2015. Every affected facility
must conduct a security vulnerability assessment and
implement security measures that meet risk-based
performance standards (RBPS), which cover such
areas as perimeter security, access control, personnel

authorization and cyber security. (For a podcast about
CFATS, go to www.ChemicalProcessing.com/multi
media/2010/cfats_podcast.html.)
The DHS published a RBPS guidance document
in May 2009, to assist high-risk chemical facilities
with selecting and implementing appropriate security
measures as well as to help DHS personnel with evaluating RBPS compliance.
Many chemical facilities now are in the throes of
complying with CFATS. It’s crucial that such sites
understand practical ways to successfully implement
these standards.
Between 2002 and 2008 Industrial Defender performed more than 100 security assessments on critical
infrastructure facilities such as chemical plants, refineries, water treatment units, power stations and pipeline
systems — and found more than 38,000 control system
vulnerabilities. Assessments over the last two years continued to show widespread problems (see sidebar). With
these results in mind, this article highlights various
security measures and practices that chemical facilities
strongly should consider to meet “RBPS 8,” which is
the cyber component of the RBPS.
Key implementation challenges

The objective of RBPS 8 is to help deter cyber sabotage as well as prevent unauthorized onsite or remote
access to critical computerized systems, including
those for supervisory control and data acquisition
25 
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Field surveys provide troubling findings
In the past two years Industrial Defender has assessed more than 40 critical infrastructure facilities, including chemical
plants, refineries, power stations and pipeline systems. These evaluations have uncovered some widespread cybersecurity issues:
• Almost all sites had machines with missing patches. Almost half had machines missing entire service packs. Viruses,
worms and other malware spread quickly through networks of unpatched machines. That said, patching control
systems isn’t straightforward. Vendors only support some control system products with recent operating system
patches. Many sites don’t have test beds that can adequately check operating system patches before their deployment. Many also lack sufficient redundancy in their production control systems to be confident that if a patch
impairs operation of a system component other not-yet-patched components can pick up the load.
• More than one-quarter of sites have weak firewall rules. Almost all sites had firewalls separating their control
systems from their enterprise networks. However, a poorly configured firewall provides much less than expected
protection for control system components. For example, configuring the firewall to give the workstation of a trusted
administrator complete access to any component of a control system means a worm infecting that workstation has
full run of the control system as well.
• More than 10% of sites still use dual-zoned hosts. People pay for security technologies like firewalls and VPN servers because setting up an arbitrary host to securely connect to more than one security zone is very hard to get
right. As a rule, every dual-zoned host, whether a historian server or an administrator workstation, represents a serious security vulnerability. Dual-zoned hosts were described in the early days of control system security as a “better
than nothing” measure to separate security zones until money could be obtained for a purpose-designed network
security component. The time has come to eliminate dual-zoned hosts from control system network designs.
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(SCADA) and distributed control.
Here are some aspects that deserve
particular attention:
Security policy. CFATS compliance begins with an effective
security policy. Plans, processes
and procedures that address a
network’s specific sensitivities are
the starting point of any successful cyber-security plan. Developing and using a change management process to support necessary
cyber-security updates to a
network and reduce the chance
of human error are important
elements of an effective security
policy. In addition, designating
a particular individual to oversee
cyber-security efforts establishes
accountability and oversight.
Access control. To boost efficiency business and control networks
increasingly allow interconnectivity. Unfortunately, the more interconnected and accessible a network
is, the more vulnerable it may be.
So, setting up an electronic security perimeter around your critical
infrastructure network is crucial.
Understanding and identifying
connectivity beyond typical access
points greatly improves a plan’s
effectiveness (see “Protect Your
Plant,” www.ChemicalProcessing.
com/articles/2008/127.html.)
Personnel security. Operating companies should review
the access that all employees,
contractors and vendor staff
have to computerized systems
and regularly update their access
privileges. Create different access
levels and only grant the access
required for a person’s specific
role. Establishing personal accounts allows for monitoring
individual behavior on a network, tiering of individual user
privileges and making changes
to each individual account.
Awareness and training. A
comprehensive security plan must

CP1004_25_28_MAINT.indd 27

involve sensitizing personnel to the
need for security, types of behavior
that could compromise it, and consequences of a security breach. This
will give staff insight into what types
of vulnerabilities potentially could
jeopardize a network’s integrity.

Monitoring and incident
response. Continual checking of
networks for security risks and
vulnerabilities must figure in any
comprehensive cyber-security
solution. Steps such as installing
and updating anti-virus software
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and security patches, and filtering e-mail attachments are simple but important. Installing intrusion detection systems (IDS) to watch network
activity for unauthorized and malicious activity is
another worthwhile proactive move. Deploying a
security event management (SEM) device to monitor intrusion detection systems, electronic security
perimeter devices and all remote access activity
is an efficient means to gauge the cyber-security
posture of a network. A SEM console can provide
detection, alerting and automatic response to
cyber-security incidents — quickly containing and
mitigating threats and vulnerabilities.
Business continuity and disaster recovery. Good
cyber-security posture should include planning
to ensure continuity of operations and facilitate
restoration of all critical cyber assets. Given the
stress, uncertainty and potential disruptions that
occur after an attack, consider such issues right
from the outset.
System development and acquisition. Integrate cyber
security throughout both new and existing network
infrastructure to make certain appropriate budgeting,
personnel and security requirements are established
early in the process. The September 2009 DHS
publication “Specific Cyber-Security Procurement
Language for Control Systems” (www.us-cert.gov/
control_systems/pdf/FINAL-Procurement_Language
_Rev4_100809.pdf) provides examples of useful
security requirements.
Configuration management. An up-to-date
inventory of all hardware, software information and
services on a network will allow for locating, tracking,
diagnosing and maintaining your network more efficiently. Compiling a cohesive set of network architecture diagrams ensures a comprehensive understanding
of connectivity and vulnerabilities.
Audits. Continually re-evaluating the security posture of the plant environment is crucial for maintainMay 2010
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ing sound cyber security. Such audits provide early
identification of weaknesses.
Offsite issues. Modern chemical facility infrastructures may have staff and partial or entire
networks located in remote locations. As a result,
cyber security isn’t limited to the physical site.
Implement a comprehensive plan to secure all aspects of network connectivity, including onsite and
remote networks and access for any people who use
the network, including employees, contractors and
vendor personnel.
Interconnectivity of critical and non-critical systems.
Any access point can serve as a gateway for malicious cyber activity. So, understanding the type and
number of access points for all critical and non-critical
systems is an important component of an effective
cyber-security policy. Protecting the interconnectivity access points between critical and non-critical
systems with appropriate technologies, processes and
procedures is the most effective means to secure this
interconnected environment.
Physical security for cyber assets. It’s essential to
protect the equipment itself with a physical security
perimeter and, if appropriate, by limiting access to
its storage. Educating employees about off-limit areas
(control rooms, wiring closets, etc.) and restricting
access helps improve physical security.
Layered security. No single measure is as effective
as multiple integrated ones. Developing a layered
defense-in-depth approach is essential for ensuring
adequate protection of the plant network and critical
cyber assets within the network.
Make the right moves

The most effective approach to meeting the CFATS
cyber-security standard includes a comprehensive
vulnerability assessment of physical and cyber
aspects of a site, and layered defense-in-depth cyber
security. Evaluating and addressing cyber-security
issues demand deep domain-level expertise in industrial control and SCADA systems.
Also, bear in mind CFATS and RBPS guidance
will evolve. In particular, the DHS has indicated
that it plans to revise RBPS Guidelines periodically
to reflect lessons learned and new security approaches. Revisions likely will make them more stringent,
so companies should consider preparing now for
these stricter mandates.
ANDREW GINTER is chief security officer for Industrial
Defender, Foxborough, Mass. E-mail him at aginter@industrialdefender.com.
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Simulated moving bed (SMB)
chromatography is a well-established separation and purification technique useful in
commodity and specialty chemical manufacturing. The basic SMB process scheme
was patented in 1961 by Broughton and
Gerhold at UOP [1].
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Basic process scheme
Eluent

Zone I

Eluent

the reviews of process fundamentals by Ruthven and
Ching [2], Wankat [3], and Nicoud [4], and discussions of various factors involved in design and scale-up
by Pynnonen [5] and Chin and Wang [9]. Although
various modifications to the basic SMB processing
scheme have been introduced over the years [9], the
basic process remains popular.

Extract

Extract

THE BASICS

The classic SMB chromatography process separates
a feed stream containing two or more dissolved
solutes into two effluent streams — a stream rich in
Raffinate
the relatively slow-eluting solute or solutes (called
the extract) and a stream rich in the faster-eluting
Liquid
solutes (the raffinate). An SMB process approaches
the efficiency of a true countercurrent solid/liquid
process while avoiding problems associated with
particle movement. Compared to standard pulse
Raffinate
Feed
Feed
injection (batch) chromatography, SMB operation
Zone III
minimizes product dilution and maximizes productivity of separation media. It can’t improve purity
Figure 1. This arrangement typifies four-zone SMB operation. Source:
or recovery achievable by batch operation but offers
Ref. 7, used with permission from AIChE.
much greater operating efficiencies that dramatically
reduce capital and operating costs for commercialscale implementation.
Over the years, companies have commercialized
A typical process utilizes six to 20 fixed-bed
a number of diverse applications including isolation
columns or sections of columns. The basic SMB
of p-xylene from mixtures of C8 aromatics, separaprocessing scheme involves switching the position of
tion of fructose from glucose in the production of
each column through four operating zones (Figure 1).
high-fructose corn syrup, and purification of various
In conventional SMB operation liquid flow rates are
pharmaceuticals such as chiral compounds and biosteady but in some advanced versions feed and solvent
pharmaceuticals [2–6]. A previous article in Chemirates change within each cycle.
cal Processing, “SMB Chromatography Offers Real
The four SMB zones form an internal loop in
Attractions,” by Kathleen Mihlbachler and Oliver
which the key slow and fast eluting solutes move in
Dapremont [6], available online at www.Chemical
Processing.com/articles/2005/538.html, discusses the the same direction but at different rates. The inlet and
technology’s potential, particularly in the pharmaceu- outlet positions for feed, solvent, raffinate and extract
move in the same direction through the sequence but
tical industry.
In this article, we’ll review the basic SMB process at a rate between that of movement of slow and fast
solutes. This means that slow and fast solutes move
scheme with a focus on flow rate requirements, and
outline a way to determine whether SMB chromatog- in opposite directions relative to inlet and outlet ports,
raphy makes sense for your application, summarizing clockwise or counterclockwise around the loop. Most
separation occurs within Zones II and III. Zone I premethodology we’ve found useful in our own work
vents the slow eluter from falling too far back toward
[7]. The approach we recommend involves analyzing
Zone IV and into the raffinate outlet. Zone IV stops
single column chromatograms or pulse tests. It’s an
extension of a method introduced by deRosset, Neuzil the fast eluter from going too far forward into Zone I
and Korous in 1976 [8], and enables convenient evalu- (thus becoming lost in the extract). Elution solvent is
ation of various media properties and operating condi- added to Zone I to accelerate the slow moving solute
tions, such as media type, pore structure, temperature to prevent it from falling backward into Zone IV
(where it would be lost in the raffinate). For simplicity,
and choice of elution solvent.
Figure 1 shows an equal number of columns allocated
As we’ll explain, SMB flow rate requirements can
to each zone. However, because most of the separabe assessed by analysis of elution peaks. For more
tion must take place in Zones II and III, these zones
information about SMB technology in general, see
Light = Slow moving

Zone IV
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Concentration profile

Protein concentration, effluent/feed

EHM run 3
Feed

1

Extract

BSA run 3

Raffinate

EHM run 3 data

0.8

BSA run 3 data

0.6

Eluent

0.4
0.2
0
0

1
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11

12

SMB sample number

100-250 µm)
L, 1.0 BV/hr

Figure 2. Typical profile for a 2-5-4-1 configuration also indicates where streams enter and leave. Source: Ref. 7,
used with permission from AIChE.

effluent/feed

Zone IV uses the slowest liquid flow rate — chogenerally get more columns, as in a 2-5-4-1 configurasen to be just slow enough to prevent A from moving
tion: 2 columns in Zone I; 5 columns in Zone II; 4
from Zone IV into Zone I. It should be no slower
columns in Zone III; and 1 column in Zone IV.
than necessary, as this yields a more economical
Figure 2 is a standard SMB plot showing concenoperation because more solvent will be recycled into
trations of bovine serum albumin (BSA) and equine
Zone I, reducing need to add fresh solvent. Zone
heart myoglobin (EHM) solutes (sampled at a specific
I uses the highest flow rate, to stop B from falling
time into each step) as a function of column sequence
number. This is the position relative to the beginning of behind. Flow rate is selected to be just fast enough to
Zone I, shown here for a 2-5-4-1 configuration. Brack- force B to move forward. Making this flow too fast
Pulse test Perloza MT 100 (100-250 µm)
requires
excess elution solvent.
ets with labels indicate where feed and elution solvent
Feed 10 mg/mL,
1.0 BV/hr
Pulse
tests can serve to estimate SMB flow
are added to the
loop
and
where
raffinate
and
extract
f
0.4
rates. The optimal pulse test uses a single column of
are removed. Solute concentrations in the extract◆and
◆
◆
0.35 change dramatically over the
raffinate streams
course
of the same flength and filled with the same media as
f
◆ BSA
◆
envisioned for the commercial
scale. For economical
a single step, as illustrated by the bracketed ranges.
EHM
◆
0.3
commercial-scale operation, particle diameters typi◆ cally are on the order of 200 to 350 microns to avoid
FLOW RATE0.25
REQUIREMENTS
◆
f
excessive pressure drop [5,7]. A column of 0.5-in. (1.3For economical operation, liquid flow rates must
0.2
◆cm.) diameter or larger is needed to avoid significant
be carefully adjusted
to obtain desired separation
◆ Flow rates
wall effects. To provide adequate separation perforwhile minimizing
solvent consumption.
0.15
◆
with the larger particle diameters, column
are regulated to prevent slow and fast eluting solutes mance
◆
length
usually
is at least 3 ft. (approximately 1 m).
from lapping0.1each other and to generate an internal
◆
◆ all of the fast
Figure
3
presents
pulse test data generated in a study
profile in which, ideally, essentially
◆
0.05
◆ separations. The fast eluting solute is BSA,
of protein
eluter exits in the raffinate and ◆all of the slow eluter
◆
◆
◆
◆
0
solute
exits in the extract.
For simplicity,
consider a system the slow eluting
◆is EHM and the eluent is a dilute
0.4
0.5
0.9
1buffered
1.1 solution
1.2
1.4water.
1.5The graph
1.6
of1.3
NaCl in
shows
with only two solutes,
a fast0.6
eluter A0.7and a0.8slow elutsolute
concentration
in
the
effluent
[relative
to
that in
er B. Starting with Zone II, liquid flow rate is chosen
Bed volumes
the feed] versus the number of empty bed volumes (BV)
so the majority of A moves forward (clockwise) into
Zone III but flow rate is limited so the majority of B of feed liquid that have passed through the column. The
doesn’t enter Zone III. In Zone III, liquid flow rate is peaks in Figure 3 don’t show baseline resolution, which
is unneeded and, in fact, undesirable. Instead, the goal
selected so B barely moves backward (counterclockis to separate the leading edge of the first peak from the
wise relative to the inlet and outlet ports) and thus
A (being faster) will continue to move forward. Flow trailing edge of the second. Unlike analytical chromatography, peaks should overlap significantly while
rate in Zone III always will exceed that in Zone II
because in Zone III flow rate equals the sum of flow maintaining good purities within the leading-edge and
trailing-edge regions. This facilitates a good binary separates of Zone II and the entering feed.
Protein concentration, effluent/feed

3

1

2

4
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rotein concentration, effluent/feed

Pulse test results
Pulse test Perloza MT 100 (100-250 µm)
Feed 10 mg/mL, 1.0 BV/hr
f3

0.4

Figure 3. Data for
protein separation
show suitable overlap
between peaks.
Source: Ref. 7, used
with permission from
AIChE.
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ration at maximum productivity potential. If overlap is
small, increase the concentration of solute in the feed
pulse and repeat the test. Ideally, for most economical
SMB operation, all peaks should elute within about 1 to
3 BV, as too much retention by the media is undesirable.
Some applications require up to 7 or 8 BV for everything to elute; this may be acceptable — but only if the
product is particularly valuable.
Once a satisfactory separation has been achieved,
pulse test data can be interpreted to determine profile
advancement factors. We define the profile advancement factor as normalized liquid flow within each zone:
f k = Qk tstep /Vcolumn			
(1)
where f k is the profile advancement factor for Zone
k, Qk is the liquid flow rate within Zone k, tstep is the
step time for the process and Vcolumn is the total empty
volume of a column or column section. The basic
procedure involves the following steps [7]:
1. Start with Zone III. From the pulse test chromatogram, choose a BV value that includes
a large fraction of fast eluter but only a small
fraction of slow eluter (at the leading edge of
the second peak). The goal is to select a value
that achieves high recovery of fast eluter in the
raffinate while minimizing contamination by

Related Content on
ChemicalProcessing.com
“SMB Chromatography Offers Real Attractions,”
www.ChemicalProcessing.com/articles/2005/538.html
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the slow eluter. Set f 3, the profile advancement
factor in Zone III, equal to this BV value.
2. Go to Zone IV. Choose a BV value that includes
some of the fast eluter but only a small fraction
of this component (at the leading edge of the first
peak). The goal is to select a value that prevents
fast eluter from moving forward into Zone I but
is as large as possible to minimize the required
amount of fresh elution solvent that needs to be
added to Zone I. Set f4 equal to this value.
3. Then address Zone I. Choose a BV value that
includes a majority of the slow eluter and almost
all of the fast eluter (at the trailing edge of the
first peak). The goal is to choose a value that
prevents slow eluter from falling back into Zone
IV but is as small as possible to minimize the
required amount of elution solvent. Set f 1 equal
to this value. This procedure can be visualized
as the mirror image of the procedure used to select f 3, by interpreting the chromatogram from
right to left instead of left to right.
4. Choose a maximum face velocity, the maximum
velocity of total liquid flow at the entrance to a
column. Normally this doesn’t exceed about 10
cm/min (about 3 gal/min per ft2 of cross-sectional area). A study of face velocity effects may be
conducted in the course of running pulse tests.
Maximum velocity will determine the step time.
5. Now turn to Zone II. Determine a value for
f 2 by the process material balance. The value
should fall between those of f4 and f 3 such that
f4 < f 2 < f 3 < f 1.
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to maximize productivity (the mass of desired product attained per unit volume of
separation media) and minimize solvent
consumption (mass or volume of solvent
consumed per unit mass of product) [7].
PROCESS ECONOMICS
We’ve successfully used this strategy to
If pulse test results indicate a proposed
separation is technically feasible, the next evaluate and optimize the protein separastep is to evaluate process economics. In tion cited earlier and to evaluate a number
of proprietary applications.
large-scale commodity separations the
Initial feasibility often can be assessed
major cost comes from the need to isolate
in a week or two of pulse test work; subsethe product from one of the effluent
quent mini-plant work can be completed
streams and recover and recycle the elution solvent [5]. A typical process dilutes in one or two months, providing sufficient
information to develop budgetary estithe solute by a factor of two or more.
mates of capital and operating costs for a
The magnitude of this dilution effect
large-scale installation.
will decrease as the difference between
the profile advancement factors f 1 and
f4 is reduced; flow rate values obtained
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the amount of dilution. If this analysis
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for each zone from Eq. 1 and the
process material balance.
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Plant operators should be able to rely on process alarms to provide essential information for running
their units safely and steering them efficiently through
critical operations such as start-ups or upsets. Unfortunately, many incident investigations have shown that
quite often this isn’t the case. Missed or misinterpreted
alarms can contribute to the occurrence of incidents.
Proper management of an alarm system by
operations personnel is crucial to achieve quick
and accurate detection, assessment and resolution
of abnormal operating conditions. To be a viable
tool for operators in these situations, alarms must
be defined and meticulously configured according
to the guidance of EEMUA publication 191 and
ISA SP 18 (see: “Avoid the Domino Effect,” www.
ChemicalProcessing.com/articles/2010/033.html).
This implies a site has defined an alarm philosophy
and rationalized its alarms via this philosophy.
When these alarms are subsequently implemented
on the plant’s distributed control system (DCS) in
many cases management feels it has done its job in
providing a well performing alarm management
system for operators. That’s a mistake!
Human error and a constantly changing plant
environment (quality, equipment alterations, etc.)
can contribute to incidents. So without regularly
monitoring alarm performance and making necessary adjustments to alarm set-up, the value of
alarms will diminish and alarm performance will
deteriorate. This is especially true where there’s
May 2010
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no ownership by the main stakeholder — operations. A good way to address such concerns and get
ownership is to appoint an alarm champion. This
person’s primary responsibility is to identify and
resolve outstanding alarm issues. The champion’s
job isn’t necessarily to correct these issues but to get
appropriate personnel involved in addressing them.
Recognizing a need

LyondellBasell values effective alarm management
and the importance of monitoring the performance
of the alarm management process. In late 2006
the company implemented an alarm management
application across its manufacturing sites. After
reviewing the first months of data for alarm loading
and key performance indicators (KPI), the company began discussing the need for a resource to
lead and promote the alarm management process.
The Corpus Christi, Texas, site was one of the first
locations to recognize this need; a control specialist
was tasked with monitoring the KPIs and presenting summary information of bad actors and alarm
floods during regular meetings. Over the next year,
the scope was refined using input from personnel
at several sites that had adopted the alarm management initiative. Staff now serves as alarm champions at these sites and the company has begun
rolling out the program to other sites.
In many cases the first alarm champions were
people from the local control group because they
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were involved in the initial implementation of the
alarm monitoring application and the initial bad
actor mitigation. Nevertheless, the program is more
effective if sites recruit the alarm champion from
operations to promote ownership. A process or
production specialist, or even an experienced lead
operator, can handle the role.
The initiative does not create another full-time
position. Instead, the role of alarm champion is
combined with an employee’s other responsibilities; this is made possible by providing the necessary
infrastructure for easy alarm performance monitoring, along with automated reporting, easy drill-down
and troubleshooting. Establishing a consistent alarm
philosophy with support from central engineering
also helps this effort. Initially, alarm champion duties
will require additional time and effort to establish
the program and to address shortcomings and flaws
of existing alarm management. Depending upon the
conditions of the existing alarm system, responsibilities of an alarm champion should easily fit into the
daily routine after completion of the initiation period.
Assigning ownership of alarm management to one
person is essential. Ideally, the person should become
involved early in the process of establishing proper
alarm management at the production unit. However,
this isn’t a requirement for success.
Three phases

Establishing alarm management at a production site essentially involves three phases: implementation of alarm
monitoring and documentation; maintenance and support; and continuous improvement. Involvement of the
alarm champion increases with each phase.
Initial implementation of an alarm management
application requires activities that typically are performed only once, including:
• Collecting data and benchmarking current
alarm system performance;
• Establishing standard reporting, KPIs and easyto-use drill-down tools for troubleshooting; and
• Validating the current alarm database and
documentation for import into an alarm knowledge base (AKB) under management of change
(MOC). The AKB is the master alarm database
for a unit’s alarm settings.
The local control systems group, with support from
the global center of excellence, usually handles these
tasks. If an alarm champion already has been selected,
this is an excellent opportunity for that person to review
and become familiar with current alarm management
philosophy and company standards. Efficiency in this

phase is achieved by using best practices and standardized tools through central engineering.
The alarm champion is much more involved in
maintenance and support of the alarm management
system. However, software upgrades or resolution of
communication issues between the DCS and alarm
database aren’t the alarm champion’s responsibility,
but are managed by the local control systems group
or central engineering. (The smaller the site, the more
support from the corporate center that’s needed.) The
alarm champion should take the lead in maintaining
alarm documentation and auditing and enforcing
implemented alarms.
The foundation of alarm documentation should
be an alarm rationalization where each alarm is
discussed, defined and prioritized by a team. This
team usually consists of one or two experienced
operators, a production specialist or engineer, a
control specialist or engineer, and, as needed, a
maintenance engineer and other specialty engineering personnel. The alarm champion’s role is to participate in alarm rationalization and educate team
members on the guiding alarm philosophy.
An important component of alarm rationalization is
identifying causes, consequences and corrective actions
for alarms. These must be documented in the AKB
and operators must have easy access to this electronic
documentation. The alarm champion is responsible
for ensuring documentation is up-to-date, prospective
changes follow MOC procedure, and the current DCS
alarm configuration is regularly audited to verify alarm
settings match the current AKB.
An important and sometimes underestimated responsibility of alarm rationalization and of the alarm
champion is proper alarm configuration. This involves
defining process conditions that should trigger an
alarm and consequently setting the alarm limit or set
point, any delay and dead band to avoid alarm chattering. Actual implementation should be the responsibility of control systems personnel.
Another potential important duty for an alarm
champion is participating in process hazard analysis
(PHA) other investigations to ensure new and existing
alarms are properly evaluated and rationalized.
Overseeing the continuous improvement process
of alarm management is the responsibility of the
alarm champion. This involves very rigorous data
mining and analysis, identifying and addressing problems, and following up to confirm resolution of issues.
To facilitate alarm monitoring, we have defined the
three KPIs and associated goals for alarm management
(based on EEMUA 191 and SP18 recommendations):
35 

CP1005_34_37_INSTRU.indd 35

chemicalprocessing.com

May 2010

4/26/10 4:02 PM

• Average number of alarms per
hour per operator shouldn’t
exceed six;
• Average number of standing
alarms (those active for over
24 hours) shouldn’t exceed
nine; and
• Peak alarm rate per operator (defined as maximum

number of alarms during any
10-minute period within a
month) shouldn’t exceed 10.
These KPIs are monitored 24/7
and automatically calculated.
In addition, automated standard
reports and drill-downs should
be established to assist the alarm
champion in continuous review and

Capture the Power: Buhler Aeroglide.
Product uniformity, efficiency, durability. Aeroglide conveyor
and fluid bed driers and coolers provide these critical elements
to chemical processors around the world.

Buhler Aeroglide
100 Aeroglide Drive, Cary NC 27511 USA
Tel +1 919 851 2000, Fax +1 919 851 6029
sales@aeroglide.com, www.aeroglide.com/chemicals

The solution behind the solution.
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analysis of alarm data for patterns
and inconsistencies to focus efforts
on problem areas. Upset conditions
and alarm floods should receive
particular attention. During those
periods a wealth of information
is created that should be used to
improve the performance of the
alarm management system. The
importance of providing easy and
automated drill-down cannot be
overstated. Expert alarm champions
use this opportunity to identify
causes of alarm floods and nuisance
alarms to correct these issues.
In addition, expert alarm
champions should explore options
for real-time alarm management
provided by their specific automation environment. Many modern
control systems provide capabilities
such as state-based alarming, in
which alarms and their set points
are configured for different operating conditions (start-up, shutdown,
product switches and normal operation), suppression of alarm floods by
conditional alarming, or shelving
of alarms because of broken sensors
(see: “Consider State-Based Control,” www.ChemicalProcessing
.com/articles/2010/0tk.html,
and “Adroitly Manage Alarms,”
www.ChemicalProcessing.com/
articles/2010/033.html). This can
go as far as shelving, subsuming
and predicting alarms based on
real-time data and even creating
new rules based on alarm data or
on information stored in the causes,
consequences and corrective actions
of the AKB.
Adoption and implementation
of these advanced applications
require the alarm champion to
engage in additional activities:
• Support the advanced alarm
management application,
specifically act as interface to
operators;
• Monitor a new KPI for the
reduction of alarms;
• Check for newly identified
alarm patterns or predictions;

4/26/10 4:03 PM

• Validate and get approval to implement (via
MOC) new alarm rules and predictions;
• Activate approved rules and predictions; and
• Ensure no independent protection layer alarms
are being shelved or subsumed.
These are areas where an expert alarm champion
can excel and make a significant difference by producing a step change in alarm management performance.
Ultimately, this helps board operators effectively manage critical upsets and avoid serious incidents.
Impressive results

The work of alarm champions has already proven to be
beneficial at LyondellBasell early adopter sites. At one
of our Rotterdam units alarm loading and peak alarm
rates have dropped by more than a factor of two. At one
of our Houston units the average alarm loading has decreased by a factor of four, while at two other Houston
units the number of standing alarms has halved.
The company fosters experience exchange through
a specifically created Critical Condition Management
user group. In addition, we use a center of excellence
to provide training and ensure consistency.
LyondellBasell has learned what is required to
become an effective alarm champion. The person must

Related Content on
Chemical Processing.com
“Consider State-Based Control,”
www.ChemicalProcessing.com/articles/2010/051.html
“Avoid the Domino Effect,”
www.ChemicalProcessing.com/articles/2010/033.html
“Adroitly Manage Alarms,”
www.ChemicalProcessing.com/articles/2009/074.html
“Rethink Batch-Manufacturing Alarm Systems,”
www.ChemicalProcessing.com/articles/2008/019.html
“Avoid Alarm Blunders,”
www.ChemicalProcessing.com/articles/2006/091.html

understand and buy into the alarm philosophy and
sometimes challenge operators or engineers as needed.
Good communication and leadership skills are essential
for building positive relationships with operators and
maintenance staff. Of course, support by local plant
management is key to alarm champion success.
LOTHAR LANG, Ph. D., is a consulting engineer for Lyondell, a LyondellBasell company. E-mail him at Lothar.Lang@
lyondellbasell.com.
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Making it work

Plant Takes Stock
Initiative on storeroom inventory provides sizable savings and more
By Carlos-Henrique Arruda and Richard M. Rockwood, ABB

The Solvay Indupa site outside Bahia Blanca, Argentina, produces chlorine, vinyl chloride monomer and
polyvinyl chloride, among other products. Since 2006,
ABB has managed maintenance on the site through a
performance-based agreement that calls for ABB to lower
maintenance costs while increasing equipment reliability
and availability and decreasing unplanned events.
ABB re-organized the maintenance management
structure to align better with the plant’s operating units,
to foster closer working relationships. ABB supervisors
attend meetings at the beginning and end of each shift.
This spurs identification of maintenance issues and
agreement on the priority of upcoming work.
A key insight

ABB and Solvay noticed that many parts in the
storeroom were either moving slowly, were obsolete
or not being used. ABB determined that spare parts
expenditures represented 35% to 40% of the overall
maintenance budget.
Optimizing parts management in the storeroom
presented an opportunity for cost reduction. Moreover,
tackling the storeroom issue promised to free-up space
there and stimulate greater equipment standardization.
So, in partnership with Solvay, the ABB team systematically developed and executed a plan to reduce
and simplify inventory through rationalization.
The team used the site’s computerized maintenance
management system (CMMS) to develop data on spare
parts issues, inventory turns, stocks outs and frequency
of use. An inventory cross-reference report identified
parts used on multiple pieces of equipment and those
that may have been set up incorrectly on the system.
ABB also employed process-mapping techniques
to analyze external repair and rebuild cycle time. This
provided insights into external repair and rebuild
processes that functioned well — but also highlighted
those that were disconnected or dysfunctional.

Related content on
ChemicalProcessing.com
“Plants Get Help in Boosting Reliability,”
www.ChemicalProcessing.com/articles/2007/033.html
“Outsourcing Moves Up the Maintenance Ladder,”
www.ChemicalProcessing.com/articles/2006/075.html

Monthly meetings with Solvay supervisors about
which parts to retain and which to review further ensured they supported the findings and results.
The ABB team then divided the approach into
several sub-tasks that were more manageable and
offered improved project and progress tracking. In
particular, the team used Pareto charts to highlight
the relative contribution of each part or component to
the total problem. This led to focusing on the critical
few, allowing energies to be channeled into those
areas representing the biggest impact. These could be
tracked by part-related key performance indicators.
The inventory improvement project reduced the
maintenance budget by 19.9% without any adverse
impact on delivery of maintenance services.
The way forward

The site now is poised to take performance to higher
levels with a focus on equipment reliability. The first
step was to get the CMMS conditioned to identify “bad
actors” (based on labor hours and parts costs involved
in keeping equipment up and running). This required
increased discipline in work-order management, to collect and enter the necessary data into the CMMS.
ABB then created a series of reports for both
individual production units and the plant as a whole.
These rank-ordered equipment, thus highlighting
units consuming more than their “fair share” of labor
or parts. This ranking, along with downtime reports,
provided the basis for a bad actors list.
Once identified, a bad actor is discussed at
the weekly production area management meeting
between ABB and Solvay, so decisions can be made
about repairs and improvements. The key to an informed decision is knowing when too much time and
money have been invested. So, the meeting encourages critical examination and questions like “Why have
we already spent $20,000 to maintain a pump when
we can purchase a new one for $10,000?”
ABB’s site team documents and retains each
improvement initiative in a library that functions as a
reference for further efforts.
Carlos-Henrique Arruda is a chemical, oil & gas industry specialist in Camaçari, Brazil, for ABB Process Automation.
E-mail him at carlos-henrique.arruda@br.abb.com. RICHARD

M. ROCKWOOD was with ABB when this article was written.
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Put Railcar Loading Back on Track
Readers suggest how to stop serious safety snags

MAKE CHANGES IMMEDIATELY!

I encountered a similar problem while working in a
plant that constantly unloaded propylene rail cars in a
remote unloading rack located approximately ½-mile
from the control room. On more than one occasion
a hose had failed, resulting in a major leak and very
dangerous situation. The Department of Transportation stipulated that the unloading station be manned
continually; the unloading process took six to eight
hours. We implemented the following changes: 1) the
hoses were replaced with piped swing arms (which are
safer than hoses); 2) remote-operated vapor and liquid
block valves were installed on the base of each arm,
allowing local control; 3) liquid valves were fail-closed
with open/closed indicator switches; 4) valves were
cycled each time a set of cars was unloaded; 4) cameras
were installed on the rack to monitor the process; and
5) propylene sensors were placed strategically around
the loading area to detect leaks.
In your particular case I would also add a sign and
derail on the railroad tracks ahead of the loading area.
Only the operator should be permitted to remove this
derail once loading/unloading is complete. If your
plant lacks these procedures then you should implement them.
P. Hunter Vegas, senior project engineer
Avid Solutions, Inc., Winston Salem, N.C.

This month’s puzzler
We had six railcars in a propylene loading bay. One of the tankers was
overfilled and was vented to fixed piping via hose at the loading station; the fill valves on the car and the loading arm were open. The other cars’ valves and their loading valves on the fixed piping were closed
per standard procedure. Sometime during the night two additional
cars were brought down the line to be filled, pushing the first six cars
towards the exit and blocking the entrance track point. The locomotive crew — believing the first six railcars were full and disconnected
— bumped the cars further down to access other bays. In the process,
a hose snapped. The emergency cut-off valve for the bay failed. The
only way to prevent a major catastrophe was for an operator to rush in
to manually close the valve. He stopped the flow but received serious
cold burns. Fortunately, the propylene vapor cloud didn’t ignite. How
can we ensure that nothing like this ever happens again?

CONTROL CHOCK REMOVAL

Put the operator in charge of setting up the cars to
be filled. Have a chock with a safety flag after the
last car at the filling station; only the operator is allowed to remove the chock. The train crew drops off
railcars but is not to be permitted to push the cars. If
a loading spot is empty the chock will be on the car
in the next loading spot. This would allow the crew
to fill the empty spots — but only the empty spots.
Before any cars are pushed if the cars are filled, the
FLAG IT
operator should disconnect the cars and remove the
I’m not sure how far reaching this requirement is, but
chocks. Only an operator is permitted to move the
in Ontario it is required to erect a blue “tank car connected” flag on the track leading to a connected rail car. chocks.
Frank Sommerfield, senior technical manager
It is also common practice to install a lockable derailer
Chester Engineers, Coraopolis, Pa.
about 25 feet up the track from the first loading spot.
James Miller, process engineer
Chemtura, Elmira, Ontario USE A DERAIL DEVICE
Whenever a car is hooked up a derail device should
be placed on the track!
INSTALL AN OVER-SIZED ACTUATOR
John Leonard, service manager
Make sure that the emergency cut-off valve is failKeystone Propane Service, Throop, Pa.
close and regularly maintained. Install a limit switch
for the valve closed position, to check the regular operation of the valve. A spill-detection system is needed IMPROVE COMMUNICATION
— ground temperature probes or filling hose failure
Mechanical derails with flags and flashing lights at
detection, e.g., filling hose low pressure. If you cannot either end of the track would indicate to both plant
guarantee regular maintenance of the valve, install a
operators and rail crews whether or not any car track
high-performance valve with an oversized actuator.
movements would be safe. There is a need for better

Michele Murino, maintenance manager internal communication between the plant personnel
Air Liquide Italia Produzione, Milan, Italy in charge of car movements and the loading opera39 
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tors. Visual indication that loading was in progress
should have been provided, e.g., red, loading — no
access; green — OK. Lockout devices requiring action from all internal plant sections involved should
be provided before proceeding.
Establish communication between the plant and the
rail line coming in for the move as standard.
Robert Drucker, consultant
East Northport, N.Y.
PUT IN LOAD CELLS

also prevent the system from operating if an operator
bypassed any safety interlocks.
Of course in the case of propylene you will still have
an issue with vapor from the railcars. If the vent pipes
are broken by moving the railcar down the track there is
a risk to the entire plant. A fail-safe emergency shutdown of the loading bay definitely minimizes the risk.
Although this “backward thinking” may cause
some unnecessary downtime to the operation when
less critical auxiliary instrumentation fails, one must
consider what a catastrophe would cost in terms of
employee safety, profit loss and the company’s image
in the community.
James White, production manager
Nan Ya Plastics Corp. Lake City, S.C.

Install load indication and controls (weigh cells) to
prevent over-filling. This should be matched with the
load as per the car maximum capacity. Information
on the cars must be provided to the driver of locomotive at his console so that he can monitor filling.
C. M. Pakhale, superintendent TAKE A TWO-PRONG APPROACH
Oil India Ltd., Duliajan, India I suggest a line of attack from two directions:
1. Consider an administration option. Institute a
formal blue flag program for all rail movements
INSTITUTE LOCKOUT/TAGOUT
on your site. A blue flag signifies that a rail car is
The lockout/tagout method that railroads use when
off limits and is not to be moved
workers are performing maintenance on a car or en2. Technical option: Most rail loading or ungine outside of a shop is a special sign locked to the
loading bays that handle flammable materials
rail. The lock mechanism normally has some derail
require the rail cars to be grounded prior to any
capability to keep the worker safe from a bumping
work being done on them. These ground sysincident. This type of lockout would be appropriate
tems typically have some sort of indicator light
for all process-plant railcar operations. Venting the
to show the personnel in the area that the rail
railcar is part of the lockout procedure.
car is in fact grounded. It might be possible to
Jim Becker, instrument reliability engineer
tie such a system into your blue flag lights on a
Bayer MaterialScience, Baytown, Texas
bay so that when a rail car is grounded the blue
flags lights are illuminated and would let perDEMAND DERAILERS
sonnel know the cars are being worked on and
You can chock the wheels of any car hooked up to
cannot be moved. You could try to take this a
hoses. But the best solution would be to install on
step further to have the loading alarm be set up
the track on both ends of the loading island derailwith the grounding cable so that whenever the
ers that are only moved by your operators (not rail
loading arm is in position it also serves as the
services). The derailers are only opened when all six
grounding system and notification system.
cars are disconnected.
Len Riker, PSM coordinator
Chris Rentsch, senior improvement engineer
Penford Products Co., Cedar Rapids, Iowa
Dow AgroSciences, Midland, Mich.
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ENSURE THE VALVE IS FAIL-SAFE

TEST FAIL-SAFE

In this case the emergency shut-off valve that
“failed” must not have been a “fail-safe” valve. This
term “fail-safe” is overused. A better fail-safe system
may be to have a constant “go” signal sent to the
controller that keeps the emergency shut-off system
“off” if all instrumentation and conditions are “normal.” As long as this “go” signal is received by the
system, normal operation of valves, etc., is permitted. In the event of any failure within the system, the
“go” signal to the controller is interrupted, allowing
the emergency shut-off system to activate. This can

I suggest the following: 1) all critical automatic valves
that are interlocked to a shutdown system must be function-tested either during routine maintenance or by a
test of the emergency shutoff system(s); 2) at minimum,
a blue flag should be present on that spur with a closed
locked derailer located one railcar distance from the
nearest loading spot railcar. The key should be under the
control of operations personnel. The best protection is a
closed locked derailer that is interlocked to the loading
valves. Chlorine Institute pamphlet 57 covers safeguards
that are recommended for chlorine rail car loading or

chemicalprocessing.com
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Crystallizer control
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precarious with tankcars. Weigh
cells offer an expensive solution.
Dipsticks are cheaper and could be
equipped with limit switches; however, dipsticks expose the operator
to risk. Over-fill protection would

Centrifuge and
dryer or feed tank

TC

Start-up,shutdown

Send us your comments, suggestions or solutions for this question by June 11, 2010. We’ll include as many of them as possible
in the July 2010 issue and all on CP.com. Send visuals — a sketch
is fine. E-mail us at ProcessPuzzler@putman.net or mail to Process
Puzzler, Chemical Processing, 555 W. Pierce Road, Suite 301,
Itasca, IL 60143. Fax: (630) 467-1120. Please include your name,
title, location and company affiliation in the response.
And, of course, if you have a process problem you’d like to
pose to our readers, send it along and we’ll be pleased to consider
it for publication.
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Unfortunately, this type of problem occurs over and over again.
The best solution remains automatic fail-safe equipment. I recommend hoses with spring check valves
at either end. Even these can become
gummed up and leak. Perhaps a
lockout/tagout procedure is the simplest approach. If the over-filled tank
car was to remain hooked up to the
vent then maybe the railcars could
be locked in place until the last hose
was closed and removed.
Hoses and fittings are prone to
leak (see “Watch Out with Piping,
Valves and Hoses,” www.ChemicalProcessing.com/articles/2010/012.
html). You may want to establish a
hose maintenance program.
Another idea is to automate the
valves. This would eliminate the
risk of an operator getting burned
by physically closing a frozen valve.
The shift change procedures
should be reviewed immediately.
Each shift should brief the next of
the status of the process. Also, supervisors should be approving any
operation involving moving cars,
let alone six cars at once. Strict discipline will make operators think
twice before this happens again.
When we train operators to
take on a hazardous operation we
hold dress-rehearsals. The more
dangerous the operation, the
more often retraining is required.
During commissioning of an acid
unloading facility we drilled green
operators for a week until they
could do the work in their sleep.
These operators should be retrained
at least annually after this incident.
I’ve saved the root cause for last:
over-filling. Level control seems too

We recover ammonium sulfate from a power plant scrubber and sell it
as fertilizer. Temperature control of the liquor going to the crystallizer
is critical; liquor is circulated through a shell-and-tube heater (see
Figure 1). Poor control causes nucleation, creating small crystals at the
expense of large ones. The difference between the inlet and outlet
stream temperatures must be ±1°F. Our customer originally insisted
on using a controller temperature board in its central control room,
which is more than 300 yards away, but now is demanding that we
use K thermocouples. Will either idea work? What’s the best way to
get the accuracy needed?

EDOCTSE

START WITH DOUBLE-CHECKS
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unloading. Consider these safeguards for propylene loading.
Larry Sendlak,
senior technical service specialist
OxyChem Basic Chemicals,
Niagara Falls, N.Y.

Figure 1. Poor
temperature
control can
lead to small
crystals instead
of the desired
larger ones.

scotch the root cause. But, let’s not
substitute one danger for another.
Dirk Willard,
consulting process engineer
Organic Technologies,
Coshocton, Ohio
chemicalprocessing.com
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How Important is Piping Symmetry?
Designers should consider the impact of unequal flows in branches

Not every flowsplitting problem
will have the
same answer.

When we build multiple parallel exchangers we assume an ideal world — each exchanger
getting the same f low. One way of achieving
equal f low to every exchanger is making inlet and
outlet piping symmetrical. So, my first thought
on seeing the piping layout proposed for connecting a tower overhead to an air-fin condenser
(Figure 1) was “That’s not symmetrical.” Tower
overhead enters in the large line from the upper
left and goes to the condenser; condensate then
leaves through the line to the lower left. Both the
inlet and outlet piping clearly aren’t symmetrical,
despite the designer being instructed to provide a
symmetrical layout.
My second thought was “Is symmetry really
important here?” To evaluate this, let’s look
particularly at the inlet piping because non-symmetry in the outlet piping in this case only has a
minor impact.
Figure 2 shows a schematic of proposed inlet
piping (the diagram on the left). It has a line of symmetry at the first flow split. As far as the piping designer was concerned this was a symmetrical layout.
However, to get the exact same resistance to flow in
each path, every split must be symmetrical to every
other one at the same level of branching. For four
inlet lines, a symmetrical layout requires two levels
of branching: the first sends flow to AB and CD,
the second splits that to A and B and C and D (as
shown in the right-hand diagram).

Proposed design

Figure 1. Both inlet and outlet piping have non-symmetrical layout.
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To analyze the system, we start with one flow
fundamental — pressure drop in parallel paths
must be equal. Flow and level, if present, will distribute to equalize pressure drop. For the proposed
layout, this translates to 107% of design flow going to inner bays (B and C) and 93% to outer bays
(A and D), or inner bays receiving 115% of the
flow of outer ones.
While this seems like a lot, what’s the real
consequence? Do we really care about the maldistribution? What really counts is its impact on
exchanger duty. Bays with low f low will tend to
pinch against air temperature (reducing duty).
Bays with high f low may be limited by surface
area or may compensate due to increased temperature difference (because their outlet temperature rises).
A detailed analysis of exchanger performance
shows duty in the high-flow bays (B and C) goes
up, while duty in the low-flow bays (A and D) goes
down, and total duty drops slightly, by 0.4%.
The exchanger was being purchased with 25%
more duty capability than required. Additionally,
the non-symmetrical piping layout minimized
structural height and reduced overhead-of-towerto-condenser-drum pressure drop, which was
important as well. Overall, the non-symmetrical
layout was a better design. So, the answer to my
second question is “No, symmetry’s not really
important here.”
Not every flow-splitting problem will have the
same answer. How important is symmetry? You only
can tell through a detailed evaluation of the specific
situation.
This case had several key factors making symmetry less important:
• relatively high fraction of system pressure drop
in exchangers compared to piping;
• large difference between outlet temperature of
process stream and air stream from condenser; and
• ample over-design in exchangers.
Symmetry is more important in overhead
systems when you have to contend with factors
such as:
• close temperature pinches between process and
cooling medium; and
• low system pressure, as this magnifies the
impact of pressure drop on the condensation
curves.
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Different symmetry

Only first flow split symmetrical

A

B

C

Symmetrical at every flow split

D

A

B

Proposed layout

C

D

Symmetrical layout
Lines of symmetry

Figure 2. Original layout has one line of symmetry but three are needed for truly symmetrical design.

Symmetry in piping is a good first step to achieve
even flow and maximum equipment performance.
However, in some systems, like the one here, it may
not be worth the price. But don’t decide without care-

ful analysis.
andrew sloley, Contributing Editor
ASloley@putman.net

SPEC IT AND
FORGET IT.
Check-All Valve is your
one-stop supplier for the
check valves you need in the
materials you require. Better
yet, every valve includes the
experience, engineering, and
application know-how you need
for “spec-it-and-forget-it” reliability.
After all, you have better things to
do, and check valves are all we do.
Call us at 515-224-2301 or
e-mail us at sales@checkall.com.

www.checkall.com

CP1005_42_43_INSITES.indd 43

Since 1958
West Des Moines, Iowa, USA

4/26/10 4:07 PM

Equipment & services

Solenoid Valves Maintain
Pressure During Power Loss

than any other compressor, says
the company, with improved service access behind easily removable panels.

The J Series solenoid valves boast
a pilot-assist design offering high
flow rate with minimal pressure loss. These valves feature a
spring return design that can be
configured as fail open or fail

Ingersoll Rand
www.ingersollrandproducts.com

Sanitary Receiver Includes
Variety of Discharge Valves
system and the innovative design
that integrates all individual
components into a plug-and-run
solution.
Atlas Copco
www.atlascopco.us

P30 sanitary receivers are designed
to convey difficult powders for
continuous conveying applications
such as hopper loading and lossin-weight feeder refill applications
that require a high level of sanitary design and frequent cleaning.

Air Compressors Continuously Match Air Output
close upon loss of electrical power.
Cycle speed is fast, occurring in as
little as 0.25 milliseconds in either
direction. The pilot-assist design
only requires a 3 psi differential
on either side of the valve. The
valves are available in two-way
configurations, 3/8-in. to 2-in. with
pressure ratings up to 225 psi (150
psi maximum for steam). Valve
bodies are brass with BUNA and
EPDM diaphragms. End connections are FNPT. Coils are DIN
connectors with cord grip.

The Nirvana R190-225ne (250 hp
to 300 hp) variable-speed-drive
rotary screw air compressor’s
modular drive along with hybrid
permanent magnet (HPM) motor
design is said to increase productivity by constantly matching

Assured Automation
(800) 899-0553
www.assuredautomation.com

Screw Blowers Enhance
Energy Efficiency

compressed air output to required
customer demand. The variablespeed cooling system ensures
The ZS screw blower on average
consistent discharge temperature
is reportedly 30% more energyefficient than lobe technology. It is and matches energy consumption
said to meet low carbon economy to thermal load, thus reducing energy consumption and enhancing
requirements, and will replace
reliability. The use of a two-stage
the company’s entire range of
rotary screw air end can achieve
“Roots”’ type rotary lobe blowenergy savings of 15% over singleers. Other features that secure
increased efficiency and reliability stage units. It also contains fewer
are the integrated gearbox, the oil components that need servicing
May 2010
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The design includes a variety of
discharge valve types including
power flap, orifice slide gate, and
butterfly valve. The receiver body
is made of stainless steel (DIN
1.4404, AISI 316L), with internal
and external electro-polished
surfaces. Modular design allows
for easy disassembly and cleaning,
and simple expansion with volume
extensions. Tri-Clover fittings
provide for quick disconnection
from conveying and vacuum
piping. All units have reverse jet
filter cleaning. Models available
include P-10, P-30 and P-100 with
conveying rates of up to 4,000 kg/
hr (8,800 lb/hr).
K-Tron Premier
(785) 825-1611
www.ktronpremier.com
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Manometers Come With
Data Logging Software
This series of manometers feature
dual display and dual pressure inputs. Pressure is displayed in one
of four user selectable units (psi,
mbar, in. H2O, and mm H2O). A
protective rubber boot is included
with the HHP886. Models are
available with a USB connection
or wireless interface for real-

time data logging to a computer.
Included data logging software
allows the user to display the data
in a graphical format or export
the data to Excel or text files for
further manipulation.
Omega Engineering, Inc.
(203) 359-1660
www.omega.com

Sanitary Checkweigher
Scales Resist Punctures
The Enviro sanitary checkweigher
bench scales withstand highpressure, high-temperature and
wash-down environments. Made
of Type 304 stainless steel and
featuring an IP69K-rated instrument, the checkweigher is easy
to clean and sanitize. It prevents
materials and moisture from
forming colonization points for
harmful bacteria like Salmonella,
E. Coli, and Listeria Monocytogenes. The ultra-thick overlay
resists punctures and abrasive
cleaning agents. The checkweigher

features four programmable
ranges, peak hold to capture the
highest weight value recorded,
multi-point calibration, three
remote inputs, auto-accumulate
and auto-print capabilities, and
RS232 and RS485 outputs. This
checkweigher has a visible display
with larger-than-average digits
and amber LEDs to reduce eye
strain. Scale capacities range from
2 lb. to 100 lb., and platform sizes
include 10-in. × 10-in., 12-in. ×
12-in. and 18-in. × 18-in.
Hardy Instruments
(800) 821-5831
www.hardyinstruments.com

Plastic Butterfly Valve Easily Replaces Metal Ones

Asahi/America, Inc.
(877) 24-ASAHI
www.asahi-america.com

Gas, Flame Detectors
Feature HART
This complete suite of HARTenabled gas and flame detectors
protect employees, equipment

The Type 57LIS butterfly valve,
which conforms to ISO-5752
short face-to-face dimensions,
is an industrial quality thermoplastic valve that directly replaces
metallic butterfly valves, without
any modification to the existing

and facilities from the dangers of
hydrocarbon gases, toxic gases,
oxygen depletion and flames.
Standard HART commands make
it simple for systems to configure
and adjust the gas and flame detectors to particular requirements
45 
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piping system, in applications
where metal valves constantly corrode. The face-to-face dimensions
of the Type 57LIS (the distance
between the two existing flanges),
are the same as those of the
metal valves that the Type 57LIS
replaces. The valve is available
in 3-in. to 8-in. as a lever-style
or with gear-operator all-plastic
housing design. Standard models
are supplied as wafer-style for
installation between two flanges
or factory equipped with Type 316
stainless-steel lugs for end-of-line
applications. The Type 57LIS
features an ISO 5211 top flange
mounting pattern and molded
padlock provision for lever handle
models. The Type 57LIS can easily be electrically or pneumatically
actuated using Asahi/America
actuators.

chemicalprocessing.com
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of the plant. Alarm and warning
set points can be adjusted, delay
times set and alarms acknowledged or reset by simply sending
a command. Such real-time, continuous access to device variables
improves control. Because these
detectors are equipped with event
logging, managers and technicians have access to time-stamped
records of all maintenance
performed on the device. These
records are particularly useful
during quality system audits, and
since they are generated automatically, make producing documentation on demand more efficient.

(60°C) air inlet and 115°F (46°C)
high ambient temperatures.
The included control program
program reportedly ensures the
lowest dew points at all times.
Sullair Corp.
(219) 879-5451
www.sullair.com

Switch Measures Flow or
Level and Temperature

Lightweight and compact, this
gauge valve is designed with a
small footprint and for maximum
performance. The design pro-

The FlexSwitch FLT93S flow/
level/temperature switch is said to
provide highly accurate interface
detection and control. The switch
performs monitoring, controlling and alarming of flow rates
or levels of critical fluids such as
foams, emulsion layers, liquids
and slurries. Its rugged industrial
design and housing reportedly
provide superior reliability and
long service life under the harshest
plant environments in chemical,
refining, waste treatment and

Dryer Reduces Power Consumption, Saves Energy
The SSRC refrigerated cycling
compressed air dryer is designed
to reduce the cost of drying com-

May 2010
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Swagelok
www.swagelok.com

Compact Gauge Valve Reduces Need for Supports

General Monitors
(800) 330-9161
www.generalmonitors.com

pressed air. The dryer is offered
in nine models, ranging from 175
to 1,000 scfm. These dryers offer
a wide range of operating and
performance features to help users
reduce energy consumption for
greater cost savings by matching
power consumption to actual
operating conditions. The dryers
feature an energy-saving scroll
compressor and a zero-loss drain
integrated into the heat exchanger
to collect condensate. They are
designed with oversized condensers to allow operation up to 140°F

while allowing the user to safely
release fluid before removing the
gauge. A permanently assembled
purge cap is crimped to the valve
body for operator safety and to
prevent accidental disassembly.

vides quick, convenient access for
isolating and venting of pressure
gauges. The pressure gauges are
positionable with tube adapter
ends, eliminating threaded connections and leak points. The
smaller, lightweight footprint
reduces the need for supports,
which place additional stress on
a system. A streamlined body
features tube fitting end connections for leak-tight performance,
reduced installation time and
cost, plus robust tube grip and
vibration resistance. The design
incorporates a purge valve for easy
bleeding of trapped fluid pressure
between the valve seat and gauge
upon shutoff. The purge valve is
machined directly onto the body,
eliminating potential leak points

other industries. The switch is
a dual-function insertion-style
instrument that offers either flow/
temperature sensing or level/
temperature sensing in a single
device. A single switch measures
and monitors flow or level and
temperature simultaneously with
excellent accuracy and reliability.
Dual 6A relay outputs are standard and are assignable to flow,
level or temperature.
Fluid Components International
(800) 854-1993
www.fluidcomponents.com
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Boiler ad 2.25_x 6 3/28/08

Equipment

Total Plant Solutions.
Innovative. Trusted. Proven.

Peace of Mind.
Ease of Maintenance.

Near Zero Emissions.
Quality. Efficiency. Reliability.

Experience You Can Trust.

SCR Leader.
CataStak. Nationwide.

•
BOILERS
•
SELL • RENT• LEASE
•
- 24 / 7 •
EMERGENCY
SERVICE
•
•
•
•
•
• IMMEDIATE DELIVERY
•
• CALL: 800-704-2002
10HP TO 250,000#/hr
•
•
•
•
•
•
•
•
•
•
RENTAL FLEET OF MOBILE
•
TRAILER-MOUNTED BOILERS
•
•
•
•
ALL BOILERS ARE COMBINATION GAS/OIL
• ENGINEERING
• START-UP •FULL LINE OF BOILER
•
AUXILIARY SUPPORT EQUIPMENT.
• Electric Generators: 50KW-30,000KW
• WEB SITE: www.wabashpower.com
• 847-541-5600 • FAX: 847-541-1279
• E-mail: info@wabashpower.com
•
• wabash
•3:02 PM Page 1
250,000#/hr
150,000#/hr
150,000#/hr
150,000#/hr
115,000#/hr
80,000#/hr
80,000#/hr
75,000#/hr
70,000#/hr
60,000#/hr
40,000#/hr
20,000#/hr
10-1000HP

To learn more
call 281-913-7756 or visit
www.catastak.com

3/28/08

Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Erie City
Nebraska
Nebraska
Nebraska
Nebraska
Erie City
Firetube

750 psig
1025 psig
750 psig
350 psig
350 psig
750 psig
2000 psig
350 psig
750 psig
350 psig
350 psig
200 psig
15-600 psig

750OTTF
900OTTF
750OTTF

800OTTF
750OTTF

ALL PRESSURE AND TEMPERATURE COMBINATIONS
SUPERHEATED AND SATURATED

75,000#/hr
75,000#/hr
60,000#/hr
50,000#/hr
40,000#/hr
30,000#/hr
75-300HP

Low Emissions. High Efficiency.

Boilers | Gas Turbines
Heaters | Fur naces
CP0902_Autocon_R1.pdf

1
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The OS10 CONTINUOUS
DryBlender/Solid-Liquid
MIXER
THE OS10 IS

EFFICIENT!

Optimus
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Firetube

750 psig
350 psig
350 psig
500 psig
350 psig
350 psig
15-600 psig

750OTTF

POWER
EQUIPMENT CO.

CP Classified Ad.qxp

2/24/2010

444 Carpenter Avenue, Wheeling, IL 60090

1:14 P

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

LESS HP – LESS SPACE
MORE OUTPUT

THE OS10 IS

FRIENDLY!

Water Scale Solvent

NO MECH. SEAL OR
GEARBOX TO
MAINTAIN

THE OS10 IS

CLEAN!

EASY DISASSEMBLY
SELF-PURGING

THE OS10 IS

THOROUGH!

COMPLETE WET-UP
AND EVEN DISPERSION

30” X 30” X 14” - 10 HP - 600+ lb/minute

Autocon Mixing Systems, Inc.
www.theosten.com • 800 225 6192

• No Premixing
• Pleasant Odor
• Non-Corrosive
• Low-Foaming
• Non- Hazardous
• Biodegradable
• Non-Flammable
• Changes color
when spent
• NSF Registered (A3)
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Removing water scale is difficult but not with
Summit Sublime Descaler. It is safe for your
employees, equipment and the environment.
When water scale comes in contact with Sublime
it disappears as a gas. There is no chipping, chiseling, brushing or high pressure blasting.

Summit Industrial Products
1.800.749.5823
Distributors Wanted

chemicalprocessing.com
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Equipment

Nationwide Service

The One Place to Find ALL Your
Used Plant & Chemical Equipment!

All Projects Self‐Performed

Plant
Dismantling

Superior Safety Performance
LOOKING
to Million Insurance
$12

ADVERTISE?

40 Years in Business

AADVANCED MACHINERY INC.

www.ProcessX.com

WANTED

Browse Hundreds of Vendors and Inventories

Find For Sale Ads and Auctions
FOR SALE

Post Your FREE Equipment Wanted Ad Today

et/Compacting Briquetting Presses
mills, J, D-6
opulverizer, 1-SH
Blenders, Lab up to 30 cu.ft.
erson Dbl. Cone Blender, 40 e.f.
Plant_Chemical.indd
1
h Mixers, RO2VAK,
R-7
eford Mixers, FM-130, FKM-300, FKM-600
Bal, Pebble Mills, many sizes and materials
on Process Attritors, 60-S
co Grinding Mills, DM-1, DM-3, Urethane
Horizontal Peeler Centrifuges
es Oscillating Grinders
Vertical Basket Centrifuges
Pony Mixer, 25 gal. 55
ers Dual shaft disperser, 2hp, L550
Inverting Filter Centrifuges
acement parts for Stokes Presses F/F-4,
4, R/R-4
856-467-3399
acement parts for Stokes Oscillating
nulators
www.heinkelusa.com

10-03-18 11:40 AM
Baldwin

COMPANY,
INC. to
LOOKING
ADVERTISE?
MidwestSteel.com

Direct
Purchase
Defiance
#20,
#45

20‐Acre
Defi
ance Equipment
#20, #45 Yard

(713) 9917843

Stokes Machines
- All
Models
Technical
Sales
Staff

Contact: Polly Dickson, pdickson@putman.net, 630-467-1300 ext.396

KOMAGE
#K-15, #K50
Online Equipment
Catalog
Bipel Preformers
ANY CONDITION
Aadvanced
Machinery
Product Spotlight
(586) 790-1717
Fax. (586) 790-1871

LOOKING to

Email: Service@aadvancedmach.com
www.aadvancedmach.com

ADVANCED MACHINERY, INC.
35044 Automation Dr.
Clinton Township, Michigan 48035
el. (586) 790-1717 Fax. (586) 790-1871
Email: service@aadvancedmach.com
www.aadvancedmach.com

HEAT EXCHANGERS
Liquid Cooled

▼

▼

FOR

MIDWEST
STEEL

OLD PLASTIC
PREFORM
MOLDING PRESSES

LL EQUIPMENT IN STOCK!

Air Cooled

Contact: Polly Dickson, pdickson@putman.net, 630-467-1300 ext.396

Process
TO
BUY
Equipment

ADVERTISE?

ELIMINATE
Valve Cavitation

• Eliminate valve cavitation by
placing one or more diffusers
downstream of the valve.
• Noise and pipe vibration will
also be eliminated or reduced.
• Valve’s first costs and mainte
nance burden will also be reduced.

Contact: Polly Dickson
pdickson@putman.net
630-467-1300 ext.396

GASES & LIQUIDS!

Talk Directly with Design Engineers!
Vent Condensing
REPRINTS

Blower Cooling

are available on a custom basis from

FosteReprints

Contact Claudia
Stachowiak at
(952) 933-2559
info@xchanger.com
1-(866)-879-9144 ext.121 or at
claudia@fostereprints.com

AADVANCED MACHINERY INC.

Quality & Service First
BUY & SELL MACHINERY

REPRINTS

586-790-1717 • service@aadvancedmach.com
WWW.AADVANCEDMACH.COM

are available on a custom basis from
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Contact Claudia Stachowiak at
1-(866)-879-9144 ext.121 or at
claudia@fostereprints.com
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REPRINTS
725 Parkview Cir,
Elk Grove Vlg, IL 60007

are available
on847-439-2303
a custom basis from
Phone

FosteReprints

rcronfel@comcast.net www.cuservices.net

are available on a custom basis from

FosteReprints

Contact Claudia Stachowiak at
1-(866)-879-9144 ext.121 or at
claudia@fostereprints.com

Contact: Polly Dickson, pdickson@putman.net, 630-467-1300 ext
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Researchers Assess Mixture Toxicology
Study shows chemical cocktails pose greater levels of toxicity

The study seeks
strengthening the
legal mandate
for mixtures risk
assessment in
the EU.

May 2010

Many studies have looked into the effects of
chemicals on humans and the environment. However, such effects are traditionally evaluated based on
single substances, chemical-by-chemical.
The Council of Environment Ministers of the
European Union (EU) has been exercising the point for
some time. In December 2009, the Council invited the
European Commission to assess how — and whether
— existing legislation addresses the problem, and to
suggest appropriate modifications and guidelines.
Researchers from the University of Gothenburg,
Sweden, and the University of London, U.K., were
contracted to review the state-of-the-art of mixture
toxicology and ecotoxicology. “The Study: State of the
Art Report on Mixture Toxicity,” published in April,
shows that all relevant research is unambiguous: the
combined “cocktail effect” of environmental chemicals is greater and more toxic than the individual
impact of each chemical.
“The number of chemical combinations that the
Earth’s living organisms are exposed to is enormous,”
says Thomas Backhaus, researcher at the University of
Gothenburg’s Department of Plant and Environmental Sciences and co-author of the report. “Assessing every conceivable combination is not therefore realistic,
and predictive approaches must be implemented in
risk assessment. We need guidelines on how to manage the chemical cocktail effect so that we can assess
the risks to both humans and the environment.”
The study makes several recommendations. First,
that current mixture guidelines, for example those
issued by the U.S. Environmental Protection Agency
(EPA) or the recently-suggested ones from the World
Health Organization (WHO), are limited to assessment of potential human health risks from chemical
mixtures. In contrast, the European regulatory system
considers protecting the environment equally important. Therefore, the authors say that a future European
guideline to assess chemical mixtures should go beyond
currently existing regulatory approaches and extend to
protection of ecosystem structure and function from
detrimental effects of chemical mixtures.
Second, the study calls for strengthening the
legal mandate for mixtures risk assessment in the
EU. How this scientific knowledge might be best
transferred into appropriate regulatory approaches is,
however, not at all trivial. The authors point out that
the U.S. EPA spent many years developing guidelines
for the health risk assessment of chemical mixtures —
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something that wouldn’t have happened without an
explicit legal mandate.
The third recommendation focuses on existing
environmental legislation. The authors explain that
regulations control single- and multi-constituent substances, preparations of chemicals and products containing chemicals that are intentionally produced and
placed on the market. Typically, they assess hazards
and risks of these substances and products as if they
were present in isolation. Assessment of complex exposure situations of humans and the environment from
multiple substances and products is out of their scope
and difficult to integrate. The authors suggest the best
starting point for assessing those mixtures should be
given by corresponding media-, site-, or populationoriented elements of legislation, such as the Water
Framework Directive, the Marine Strategy Directive,
or the proposed Soil Directive. Options for advancing this legislation with the aim of taking account of,
and improving, risk assessments of realistic complex
exposure scenarios should be explored, they say.
The authors also say that dual use of single substance
data should already be considered when designing and
implementing risk assessment studies of individual
chemicals. This calls for using benchmark doses instead
of no observable adverse effect levels (NOAEL) or no
observed effect concentrations (NOEC) to define thresholds of regulatory concern and points of departure.
“Beyond the lists of priority chemicals that are
currently defined in certain areas, we need to know
priority chemical mixtures that are present in the environment and might have an impact on human health
and ecosystems,” say the authors. “Furthermore, our
understanding of the determinants of synergistic effects
needs to be improved scientifically, with a view of being
able to anticipate synergisms in the future.”
The authors acknowledge that the scientific stateof-the-art of mixture toxicology has been significantly
advanced, not least as a result of EU-funded research:
“Because the protection of human health and the
environment are goals of equal importance in EU
regulations, Europe is uniquely placed to set the
agenda worldwide for a truly integrated mixture risk
assessment, provided there is the political will.”
The full report can be downloaded at http://
ec.europa.eu/environment/chemicals/effects.htm
Seán ottewell, Editor at Large
sottewell@putman.net
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Uniquely Vanton

We build thermoplastic pumps
and systems to meet your needs.
When you need to handle corrosive, abrasive, hazardous, toxic or
ultrapure fluids, no other company offers such a wide choice of
dependable, chemically inert thermoplastic pumps engineered to
eliminate all fluid-to-metal contact. No other company offers such a
wide range of sizes and pumping capacities from 0.33 to 2800 gpm
(0.075 to 640 m3/hr) at heads to 350 feet (108m), temperatures to
275˚F (135˚C) and available in PVC, CPVC, PP and PVDF. Only Vanton
offers standard and customized thermoplastic pumps in the same
off-the-shelf delivery time.

Integrated
tank pump systems
with level control
and control panel

SUMP-GARD®
vertical thermoplastic pumps

FLEX-I-LINER®
sealless, self priming pumps

VANTON PUMP & EQUIPMENT CORP.
201 Sweetland Avenue, Hillside, NJ 07205-1793
Tel. 908-688-4216 • Fax 908-686-9314 • E-mail: mkt@vanton.com

CHEM-GARD®
centrifugal and
suction pumps

www.vanton.com

Europe: Vanton Pumps, Ltd., Congleton, Cheshire, England
E-mail: vanton@btinternet.com

World's Leading Manufacturer of Thermoplastic Pumps
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A Better IEEE 841
High strength cast iron frame, endplates,
conduit box and fan cover are designed
to reduce vibration and assure accurate
mounting dimensions

Super-E® windings meet or exceed NEMA
Premium® efficiency standards

All internal rotor, stator
and shaft surfaces
are epoxy coated to
prevent corrosion

Oversize bearings on each end
for long life

Insulation system meets
requirements of NEMA
MG 1, Part 31.4.4.2 for
VFD use and considered
inverter-ready

Inpro/Seal™ VBXX Bearing
Isolators at both ends assure
protection from contamination

Exclusive PLS® (Positive
Lubrication System)
assures proper bearing
lubrication in all
mounting positions

Two-part epoxy primer
inside and out, plus
epoxy finish coat to
prevent corrosion

All joints gasketed and sealed for added
protection against contaminant entry

Foot flatness within 0.005 inches for
precision alignment to driven equipment

Inside and Out
®

Baldor•Reliance 841XL severe duty motors are
engineered and built to meet or exceed the most rigid
severe duty service standards. You’ll find Baldor•Reliance
severe duty motors hard at work around the world in some
of the most brutal conditions you can imagine, like petrochemical, pulp & paper and mining operations.
So, no matter how you look at it, you can always count on
Baldor•Reliance severe duty motors to perform under the
most extreme conditions...inside and out.

• Energy Efficient
• Unmatched Quality
• Superior Reliability

Now compliant with IEEE Std. 841-2009.
baldor.com

• Quickest Delivery Available

©2009 Baldor Electric Company
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