LIGHTNIN

LIGHTNIN Receives SX Design Patents

LIGHTMWIN has been awarded two patents tor s
revolutionary Sobvent Extracton system design

The hrst patent was awarded for the R3320 family of
pumper impeliers. The R320 impellers have the highest
head and fiow designated per power input yet l'.||.""|."l:'|i.'.I|.'.I-I."'|:|
and maintain the recjuired mass transtes and ¢

recovery of tracitional impefler desigrs, The R320 impeliers
are designed o

= maximize head and flow while reducing entrainment
throwugh lower power consumiplon,

= |[ower shear generation and turbulence,

= gliminate air ncorporation,

& oroduce optimum droplet distribution,

® [ower tip speed,

= and greatly decrease operational expenses

These advances will allow design engineers and end-users
to move away from traditionally limited designs toward
cost-effective, high-technology solutions for increasing
the production rate of today's plant and tomormow's
larger maning operations.

The second patent is for the combination af the R320
pumper impedier and the A310 high-efficiency auxiliary
impeller.

The R320/A310 combsnation has proven itself in
everything from 6-inch lab scale to 8%-inch full-scale at
flow rates above 15,000 gpm. This performance i
predictable within £3% and is backed by ICHTMNIN'S
guarantee (including developed head and flow) for
complete confidence in design

China Mixing Expert Joins
LIGHTNIN Solvent Extraction Team

Dy, Shen Zujun (£, fesse Shen),

Vice Presicent of Mixing
Technology, UGHTHNIN (China)
hixers Co, Ltd,, has joired the
LIGHTHIN Salvent Extraction team,

|esse has worked in sobvent
extraction snce 1978, when he
began studying mixes-settler
confiquration design and
tydrodyniamic performance of
sohvent extraction process. His
1980 design of the EC-D Mixer-
Settler with a Defta-type impeller
wids patented in 1988 and awarded a Naticnal Prize in
Science & Technology Progress issued by Chinese State
Comrmission of Education

A graduate of Jiaotong University with a degree in
Machine Manufacturing Engineering, jesse earned his
Ph.D, in Chemical Engineering from the East China

jesse Shen

Liniversity of Chemical Technology (ECLICT). He has twice
been a visiting scholar at McMaster University in Canacda,
where he conducted extensive research work on sohvent
extraction equspment.

From 1984 to 1989, jesse was Deputy Chairman of
Chemical Engmeenng Research Centre of ECLICT and
worked with one of the well-known chemical engineering
leaders in China, the late Prof, Y.F Su. He joined UIGHTMIN
in 19940 as the Manager of UGHTNIN China Shanghai
Representative Office and in 1994 was named Vice
Presicdent of Mixing Technology in China.

The son of one of China's pioneer chemical engineers,
[esse wias one of the founders and the authors af the
Chinese text book, “Mechanical Design of Chemical
Process Equipment,” as well as co-author of “Handbook
ol Chermical Engineering.” He has also pulblished a
murmber of research papers and has participated in
miarty international academic conferences worldwide

T to page 4.




LIGHTNIN Mineral Recovery Systems Going

Hecent ivsues of the UIGHTNIN Exdmction Mews have
desoribed exciting developments in LGHTNING successiul
copper sohvent extraction program., LIGHTMNINS supenor
research and development of the new R3.20 family of
PlUmper § 'n'lpellpn. has expanded copper mining applications
worldwide. 53 technology i adaptable o a wide range of
mineral recoveny applications and may ullimately be applied
to 4084 of the elements in the Periodic Tablie.

Although 5% technology has been our current focus,
LIGHTMINS expertse in other mining industries & diverse and
global, LGHTNING extensive testing facilities - including a
25-galion high preswure sutoclave - allow us o model
alumina, coal, gold, silver, copper, and phosphoric acd
processes from preparation o purification. As abvays -
mechanical reliability and process results are guaranteed 100
ercent

I our next several ssues, we'll provide a bref overview of
ather mapor mineral recovery programs that BGHTNIN has
pilat tested, scaled up, and designed for full-scale mixer
recjuirermenits.

Gold

Ure processing requirements in the gold industry are sinnilar
I thowe in other sectors of the minerals industry, In all cases,
the processes revolve around the handling of large volumes
ol ore slurry and mcorporating physical processing or chem-
ical processing steps that are related to distinct mixing
application classes. The complexity of the applications range
from simple blending and solids suspension to the more
complicated multiphase reactor systerms,

Solios suspension, which predominates in gold recovery
processes, i a flow-controlled application wisere process
nr'::.Ldlzla are directly propartional o the flow produced by the
umpeller,

Carbovr-In-Pulp and Carbon-in-Leach
Carborvin-pulp (CIP) is the sequential leach and adsorpion of
gold from ore. Depending on the ore characteristics, the pulp
may be conditioned with air and lime for several hours
to make it more amenabie to kaching, During the leaching
:1;?5, pulp fliows through agitated tanks where ime slurmy,

um cyanide, and uw?:m dissohve the gold into solution.
The 'mluhnn fioves through agitated adsorption tanks, where the
qfil::l avlimft:rs. onto activated carbon, flowing cownter-curment e
| AL,
Carbon-in-leach (CIL) invohes simidtaneous keach and
ackorption, ClL s essentially a modified CIP process where the
keaching and adsorplion stages ane combined into one. It was
onginally used on highly refractory gold ores, those that contai
qold-robbing substances such as naturally adsorptivie carbon o
clays. In the keach section of the comwventional CIP cirouil, these
gpoid robbing substances would deplete the process of gold by
acksarbeng gnhzi themselves, decreasing the effective yield. The
CIL process is designed to drcumvent this by adding the carion
as the leaching occurs, thus gold recovery is improved.
CIP and CIL mixers must provide high flow to enhance reaction
kinetics, and low shear, 1o minimize carbon degradation. The
AFT0 impedler is ideal for these applications because it was specil
ically designed to maximize flow while minimizing shear

Pressure Oxidation Autoclaves

Dienepley for refractory ores where gold B ocdluded in sulphide
minerals, pressure oxidation frees the gold, allowing economical
recovery by comventional CIF/CIL creuits.

This application is much more complex than typical mineral
solics suspension applications. When selecting a mixer, you mus
consider the primmary miass transfer function, which will vary b
jub and ore bady, and therelore requires a comprehensive
process model for proper evaluation. At the same time, the scale
up imvohaes s 1 angd solid suspension neseds, which
muist be satisfied throughout the reactor volume. Radial flow

By Mike Preston
Mhu.ljtfsrmﬂiyiﬂ ald, the Oidshiue-Rushiton
|m:nammmadﬁ1’“;uhmn is still one of the most

effective, economical method for Bouid-liquid and liquid-gas

lype extractsons,

The subject of Dr. James Y. Oldshue's doctoral thesis in 1949,

the Oldshue-Rushlon countercument extraction column is

| one of three methods curmrently used today. The others are
the rotating disk (Karr) and York-Scheibel columns.

The CMContactor is used to achieve a desired mass transfer
rale in a much more system than a conventional
mma!-set!hr'dm Advantages of the column OvEr
Js!tﬂer include accurate
|mprmﬁdmhneh1:m rates, and selff-cleaning

Operation of the column i a continuous
mwnmﬂhmmﬂﬂémﬂmm

trarader with phase sparation at the dispersed phase outlet
end af the column,

The column design has several vanables that can be adjusted

mﬁh{gﬂﬂ;nﬁwﬂ The area between the
stages resldenice ant stage efficiency
play i in i s colurmn size and

extraction, scrubbing and - Disachvantages of large
tanks are a restriction on the chemical _ of
ummmmdm@mmmmh
water infiltration. E are now comparing the vertical
multi-stage colurnins, such as the Oldshue-Rushion CM
mmedﬂmﬁmm

Presently, many process applications in the 5% market use
Oldshue-Rushton columns. The lower flow rates for metals




'Beyond Copper

R100 turbines are wied for gas dispersion, either alone or n
combination with upper pitched-blade AZ200 axial flow
turbénes.

Biological Oxidation
A number of mineral extraction processes involve oxidation
reactions which are carmed out in shurry with oxygen supplied
from injected air or cxygen gas. Mixers are required to
suspend the siurmy, disperse the gas, maintain pH and
control the temperature,
One such complex process is the biological leaching of refrac-
tory gold ore, Thes B a natural alternative to pressure oxidabion
ir wihich bactera oxidize and break down sulphide materials,
In the past, the radial-flow Rushton impefler was typically
employed in this applicabion because of its strong gas handling
capabilities, but at the expense of uniform blendeng and solids
suspension. Today, UCHTNING highly effective A315 impeller
accomplishes the necessary gas handling for this process and
couples it with unifarm blerding, heat transfer and solicks
SUSPENSION
The A315 has produced significant oxygen transfer enhance-
ment in several demonstrative and commercial scale bactenial
oxcidation plants in South Africa and Australia, Interviews with
pperations personne indicated that the A315 achieved equal
process result (e, copgen transfer) al 35-50% of the power
¥ the corventional Rushton radial flow turbins,
Mare than /0 years of mixing expenence and the most

o, eficient equipment available are two reasons wiw
LIGH TN customers get higher productivity from their gold
recovery processes. By running through agitation studies of
pouir ore sarmples, we ensure that we recommend the right
equipment for your process, whether it imohes carbon-in-
ieach, carbon-in-pulp, pressure axidation or biclogical leaching
We imvite you o ool for o free ausesiment of your current
miming process af 1-800-320-3526, ext. 633,

ik as uramum, nickel, cobalt and rare earth readily lend them-
sefvies (0 the Oldshue-Rushiton Columin. Other applications incdude
urganic washing, cnad treatment
ind de-chiornation of high chio-
ficde PLS all can be readily adapted
1o the Oicshue-Rushton Extracton
Cnhmh&;[ﬁmﬂmmm,

a over a
mﬁeﬂlwﬂaﬁnmlﬁ
uneconomical, and the sasy
instaflation of vertical Oldshue-
Rushton Columns is very
appropriate for these conditions.
hon columns, please contact your
lmlucmwwmﬁmmﬁ

By Mike Girafico

With more than 400 exhibitors and 70 technical
sessions, the recent Society for Mining Engineering
{SME) meeting and exhibsticn in Phoenix
dermonstrated the worldwide nterest and peofit
potential in minang.

Make no mistake: Competition wall be fierce, with
rewards going o companies that supply the ktest
technology and the most dependable products and
SEMICES.

These revards will require responsibdity, if the keynote
session & any indication. “Measuring Enviranmental
Performance in the Global Arena,” dlearly illustrates
evenyone's responsibifity o make major strides in
protecting the environment. This s magnified by the
many projected grass rool investments and expansions.
Chur Inves and joibs will be much easier if we guard and
guarantee our industry's worldwide environmental
reputation,

Thiis 5 especially true in today’s agitator mixer/asrator
business. In each of the numerous mining-related mixer
applicabons, we see daily challenges to the processes
that require new technology, LIGHTNIN 5 actively
inouiring, studying and developing mixer systems (o
solve our customens’ future miking requirements
Besides the keynote and technical sessions, the annual
program included feld trps, short colmes, tours,
workshops and socalizing—a well-attended, well-
organized event.

Attendance was high at more than 70 extrermely
educational sessions, i which an average of five

papers were presented per session.

LIGHTNIN' Mike Preston presented a paper on opli-
mizing the perormance of sohent extraction systems
which wias very well recesved,

LIGHTHNIN also participated in the ISEC ‘96 sobvent
extraction conference held in Melboume, Australia,
March 19-23.

Tom Post presented a paper, “Copper Sobvent
Extraction Proces: Optimization of the Dea.ign and
ﬂpﬂruu‘.m of Purnper and ﬁuu:-clrﬁr_',' Impellen\. that was
inchuded in a practical expenence session chaired by
Alan Talor of Alta Metallurcpeal Services.

The keynole speaker, Professor Ritcey of Canada,
commented that a major cause of SX plant concerming
crud formation and entrainment was the over-design of
agitators. He said UCHTANING design that Bmils excess
shear and twrbulence wis & good solution.




fesse Shen joins LIGHTNIN 5X Team

(Froven poge 1)

Jesse s the Senigr Member of Chinese Sodely of Mecharmcal
Engineering, member of Shanghal Chemistry and Chemical

Enginesnng Society, and a member of the Amercan
Institute of Chemical Engineerng. He Is also a Life Fellow af
Intemational Biographical Assocation (Cambridge) and a
Felleww af the Amenican Biographscal InstiLite.

Jesse and his wife, Ding Yarmaen, a bio-scence enginesr, are

the parents of theee children, Shen Yingcong (Jeff), Song
Med (Sherry), and Shen Yingyi (Arnie).

Jesse Shen Publications
Following is a partial list of papers written by |esse
Shen on Solvent Extraction technology, Call your local
| LIGHTNIN sales engineer for mone information.
s FC-D Mixer-5ettlers
* A Study on Sesection of Agitator Types and Power
| Consumption of Mixes-Settlers
= Study of Agitator Types In Mixer-Settlers
| = Sty of Coalescence and Settler Design in
Mixers-wetikers
| = Actrity Correction Factor for Copper-based
| Catahyst in Methanol Synithess Reactars
| = BEC-D Mixer-Settler and s Application to Rare

LIGHTNIN Minerals
Recovery Systems.
A World of Experience.
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