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LIGHTNIN 5SX Customers Reap Process
!mpmvements Long-Term Savings

Semior Apphcotion .Em_,un&'r
Mike Preston aevelops sizing
procedures for LIGHTININ miers
i sonvent extraction, mmerars
processing and chermcal
POCESIING IndLsties.

In 1995, HGHTNIN installed
exght of our new Sobvent
Extraction systems worldhide.
We expect many more new
nstallations in 1996, as well

as retrofits of older, estabilished plants. The reason?
customers dre finding that the DGHTNIN system improves
their process immediately, vields sgnificant operational
savings, and doesn’t require comphcated and costly
infrastructure desgns or mproverments.

Hiere's wiat you can expect from the LRGHTNIN Solvent
Extraction Systern featuring the R320 pumper impeliers
and AZT0 or AGDDD auxiliary impellers;

Lower capitad cost— Increased efficiency means higher
performance with less power consumption,. This means
rechuced gear box size, bess installed horsepovwer, and
lower wetted matenal cost (especially in high alloy),
Lower operating cost—Less installed horsepower means
lower enengy costs. Example: a 10 hp savngs for six pump
mixers is an annual savings of almost 400,000 kilowatt-
hours. At & cents/kW hours, the savings 5 524,000
Elimination of air entrainment — Required dispersion

is formed at kower energy input without air introducton.
Thes transtates into less o forrmation and smaller

organic losses,

Less orgamic entrainment—Organic loses are
minirnized by high-efficiency, low-shear mixing. This saves
chemical usage and greatty lowers operational costs.
Proven auxiliary design — Our proprietary software corme-
lates pumper and aualiany impellers to ensure a perfect
operabng system that minemizes turbulence, masamizes
contacting and enhances phase disengagement.

Confidence in design—LIGH TNINS R3I20/A310

Milke Presicn

combination has proven itself in everything fom é-inch
lab scale to B%-inch full-scale at flow rates above 15,000
gpm. This performance is predictable within £3% and is
backed by LIGHTNING guarantee (Ncluding developed
head and fiow) for complete confidence in design,

The LIGHTNIN Solvent Extraction Team appreciates the
opportunity ta work with you whether you're designing a
new plant or trying to boost productivity m your curment
one. Give us a call at 716-436-5550 to learn more about
the best in process performance and expertise.

Look for LIGHTNIN at...

Sockety of Mining and Engineering (SME) Show and
Conference, March 11-13, Phoenix, AZ, booth 1402,
Mike Preston will deliver a paper on the LCHTNIN
Sohvent Extraction System.

International Solvent Extraction Conference (ISEC) "96,
Muelbourne, Australia. Tom Post will present a paper on
optimizing the design and operation of pumpes and
auiliary impeliérs.

EXPOMIN, May 14-18 in Santiago, Chile, booths
12013 and 12014,




LIGHTNIN Expanding Solvent Extraction —

Already a leader in copper solvent extracton, LGHTNIN B
applying its advanced mixing technology to other Eouid
ExXtracion processes and applications

As technology Impronves, this manket wlll SLIrERy F'.hr.l-_'ll‘d
and become more important. The companies that develop
adhvanced technology and introduce [t in ways 1o be
advantageous to the industry will [ead thes new e,

Extraction can be used (o produce many elements that
are needed in todays world. We are undergoing a study
o identify all of the elements or end products that can use
our mixing technology with sohent extraction,

What we found was remarkable—30 to 40 percent of the
elernents found on the Penodic Table of the Elerments can
be produced with different extraction technology (using
different mixang technologies),

LIGHTHIN has considerable experence in these markets
and can determnine what mixing
technology is best for dilferent
processes. YWe can offer our
high-technology impesiers to
optimize the different designs.
Cne example of LUIGHTNING
leading position in different
extraction processss can be
iilistrated with our LIGHTNIN
ChWContractor Clcshiue-Rushlion
extractor that was hirst used in
the 19505, Thus we have been
in the market for over 45 WECS,

| The greathy increasing vanety of
products and the comesponding
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into practically every branch of the chemical process. industry
LIGHTMIN can apply its mixing technology in all of these

applications.

Rememiber, this is a partial list of applications that & ahways

RO,

Petroleum refining — lubncating oils, naphthas, butacens,

desulfurization, and miscellaneous extractions,

Fat, oil and related processes —propane refining, furfural

refineng, fat sphtting, rosin and Lall cail

By-product coke-oven processes— Lar acids and aromatic
hydrocarbons

hark Groaves of [KGHTNIN Mixers PTY. LTD. recently attended the Copper Ken Lally was recently app
Hydrormetallungy Forum in Brisbane, Australia. The two-day forum, onga- Technology. In that role, b
nized by Alta Metaburgical Senvices, attracted approsémately 120 people. miarket opportunities and i
Mark conducted several demonstrations of UGHTVIN'S Solvent Extraction that wall improve solvent e

sizing procedures for optimizing the performance of pumper mixers using Ken has beer at LGHTNIR
the: HGHTNIN R320 family of impeliers. including applications erig
Mark has been with LIGHTNIN since 1990 and is involved in all aspects of and development manage
mixer process design and specializes in mixer development, sizing and He has a bachelor ol scier

icing for the Australian solvent extraction market. He has a bachelar's Clarkson Uiniversity, an MB

degree in chemical engineering from the University of Newcastle, Australia. a4 pubilished more than ¢




Arsenic to Zinc
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Pharmaceuticals —witamins and others

Miscellaneous organic chemicals

Inorganic chemical industry

Metal separations —uranium, spent-fuel reprocessing,
tharium, adrconium-hafnium, tantalum-columbium, cobalt
nickel, rare earth metals, beryllium, lithium, tungsten
mokbdenum, germanium-arsenic, gallium-gangue metals,
WENGINLIN, &l

Treatment of industrial dust,

inted Manager of Market Strateqy and
will be responsible for identifying mixer
wating rmixing technology and systems
traction Systems

for 17 years in a vanety of positions,

ieer, business unit manager, and research

= tesign in chemical engineening from
 fromn the Liniversity ol Rochester, ancl
dozen technical artiches., Keert Loy

Baffles are flat metal plates attached to the
internal wall of a vessel to improve mixing by
creating vertical curments and velooty gradients.
The presence of baffles prevents swirling and
vortexing, resulting in stable power draw, uniform
shaft loads and the alimination of air nduction,
The proper design of tank baffles is important in
obtaining satisfactory mixing results,
Following are general rubes for baffle design.

Pumperi_‘anarrj Tanks

Square pumper tanks require two baffles, 90
degrees from the overflow. Cylindrical pumper
tanks should have four baffles, set 20 degrees
apart. Baffle width should be 1/12th of the tank
sicle dimension (or diameter, in the case of
cylindrical pumper tanks) and can be mounted

on the vessel bottom or lifted off the
bottom, 1/5th of the baffle width. Most impor
tant, the baffles should not rise above the liquid
level. If they do, air will be introduced, wiich will
cause additional entrainment.

Auxiliary Tanks

Square and cylindrical auxiliary tanks require
three baffles. (None s needed on the overflow
will.) The same baffle design and mounting rules
as with pumper tanks apply to auxiliary tanks.
For more information

An appropriate mixing environment includes
proper tank and baffle designs, and efficient use
of applied power. To optimize your system,
contact your local LIGHTNIN representative for
more information.
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Use Modal Analys
Unwanted Vibration

Al a time when many companies are installing larger mixer
systems to increase production capacity and operating
effichencies, unwanted vibrations created by the interaction
of the mixer, vessel and supporting structures increase the
potential for serous structural and mechanical problems.
LIGHTHIN engineers pioneerad the use of modal vibration
analyss N cntical service applications assocated with high-
povwer, lamge-mixer installatons

Maodal anabysis is performed to evaluate the source of
vibrations in existing muxer system mstallations, It s also
ined to predict performance when new mixer systems are
being developed to prevent unwanted vibrations.
Traditiorally, the stresses and deflections of the vesse],
mixer and supporting structures are calculated using static
design analyiis. However, structural systerm resonances can
amplify the effects of these loads. This can produce stress

and deflection ks that surpass mtended design limits. In
turn, this amplification can lead to mechanical seal and
steacty bearing failures, coupling wear, and fatique fashres

is To Prevent

of the mixer shalt or other system components.

Ta help eliminate these risks, modal analysis focuses on
the inherent resonances within the vessel-mixer-support
structure system. Some of the natural frequencies of this
integrated systern can be significantly excited during
operation,

Unacceptable wibration can occur when any one of the
mixer or vessel wave excitation frequencies approaches
ar equals ane of the natural frequencies of the mixer-
vessel-support structure system. Bxcitation trequencies
that require the greatest scruting include mixer output
shaft RPM, impeller blade passing, baffle passing and
mator shaft RP.

The range of excitation frequencies that can create
urnwanted vibrations inciudes motor RPM requencses
at the high end, and vessel wave surface frequencies at
the low end. As a result, Modal Analysis focuses on
determining the natural frequencies of the system that
fall within or near this range.
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