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Magma Mixing and Affination with
Continuous Sugar Centrifugals

If you go back to the very first continuous centrifugals, as
discussed in the book “Cane Sugar Handbook” by George Mead
in 1963, “A serious drawback to the continuous design is the
damage to the sugar crystals as they strike the wall after leaving
the spinning cone [the basket].” What caused the problem in
those early continuous centrifugals was as the dry sugar crystal
struck the wall of the sugar housing they broke. The sugar would
fall into the mingler in chunks, the magma would mix in the
mingler into lumpy magma; this lumpy magma was very hard to
purge in an affination centrifugal.

Magma Mixing

Today there is a better way to reduce the crystal damage; by
rewetting the dry sugar in the centrifugal we can make a lump-
free magma with much less crystal damage. The lump-free
magma is very important in two ways. First, the magma will be
used as footing in a vacuum pan and should be made with clean
water to ensure uniform and low color sugar crystals. The water
scrubs the surface of the crystal and melts the small or false
crystals out of the magma. However, if it is going to be affinated
in a continuous centrifugal, the magma should be made with a
low color syrup, to hold the magma together so the feeding
system on the continuous centrifugal can control the feed better.

The mixing medium is sprayed onto the upper shroud ring,
near the point where the sugar discharges from the top of the
basket. Together they are thrown outward onto an inverted cone
where the magma is mixed. The heavy layer of magma absorbs
the high impact of the sugar and stops much of the crystal
damage. The force on the magma causes it to roll on the mixing
ring, making a lump-free, smooth magma. By changing the
amount of mixing medium, any desirable brix can be obtained.
‘When making a very high quality, low color magma with less
crystal damage, the vacuum pan capacity will increase. The
picture below shows how the magma mixing works.
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Affination

Affination of low
raw massecuite is a
process to get low
color sugar while
saving sugar in
molasses. This
method improves the
quality of the remelt
sugar color and results
in higher quality. The
advantage of
affination is when
used with the
conventional three-
boiling process, it will reduce the recirculation of impurities and
color back to the high grade station.

Conventional affination uses two sets of continuous
centrifugals. Low grade massecuite is fed into the first stage
centrifugals. This type of massecuite is difficult to purge and can
best be handle by a standard centrifugal with a 30 degree basket.
The first stage centrifugals are equipped with a magma mixing
system. Little or no washing is applied in the first stage. You can
allow higher color sugar, however this results into a lower purity
molasses. The magma mixing system combines the sugar with
syrup and feeds to the affination centrifugal. If lower color
affinated sugar is desired, warm water can be used instead of the
syrup. The mixing process within the feeder mixer to the
affination centrifugal creates a scrubbing action. Holding the
magma in the feeder mixer for a few minutes increases the
scrubbing time, making it easier to wash the syrup film from the
crystal surface. The magma supplied to the affination centrifugal
is easer to purge. It requires only 2000Gs to purge, and can be
handled by a standard continuous centrifugal. By having
individual centrifugals for the first stage making the magma with
amixer and an affination centrifugal the capacities can be
properly balanced. The process of affination centrifugal is the
same as a high raw centrifugal using two spray nozzles with two
control panels. The only difference is you want to do some
dilution by adding a small amount of water added to the center of
the centrifugal by the optimizer.
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Double Purging

In recent years, centrifugals have been built that combine the
two stages into one machine; these centrifugals are very hard to
operate and adjust for correct results. The basket are stacked one
above the other making access and maintenance extremely
difficult. The capacities of the two stages cannot be balanced as
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ComingMeetings
April 21- 25,2008 | West Indies Sugar Technologists’ (WIST) Conference
Holiday Inn SunSpreeResorts,Montego Bay, Jamaica http://wist.jamaicasugarorg/

April 27-May 2, 2008 | ISSCT Management Workshop Brisbane,Australia.
WWW.issct.org

April 29-May 2, 2008 | Australian ASSCT Brisbane Australiawww.assct.com.au

May 25 - 28, 2008 | Sugar Industry Technologists Annual Technical Meeting
Leipzig,Germanywww.sucrose.com/sit

June 18-20, 2008 | Joint Florida and Louisiana Division of the ASSCT
Orlando,FL, USA.www.assct.org

June 23-27,2008 | ISSCT Molecular Biology Workshop Columbia.
WWW.issct.org

June 26-27,2008 | Audubon Sugar Institue Short Course Baton Rouge,LA,
USA.w w w.Isuagcenter.com/en/our_offices/departments/Audubon_Sugar_Institute/

June 30-July 4, 2008 | ISSCT Factory Engineering Workshop Brazil.
WWW.issct.org

July 29-31, 2008 | 81st Annual SASTA Congress InternationalConvention
Centre,Durban.www.sasta.co.zar email sasta@sugaworg.za

August2-6, 2008 | 2008 International Sweetener Symposium Fairmont
Orahid Resort,Big Island of Hawaii,Hawaii www.sugaralliance.org

September28-October1, 2008 | SPRI 2008 Conference on Sugar
Processing Research, DelrayBeach, FL, USA.www.spriinc.org

October1-3, 2008 | International Commission for Uniform Methods of
Sugar Analysis (ICUMSA) will hold its 26th SessionMeeting followingthe
SPRI Conference www.spriinc.org
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June 26D27,2008 ¥Baton Rouge, LA

OPractical Aspects of lon Exchange, Adsorption and
Industrial Chromatographic TechnologiesO
To view the program, go to:
http://wwsuagcentam/en/oufices/departments/Audubon_Sugal
or contact
Dr. Vadim Kochergin, P.E., Professor
Audubon Sugar Institute
Louisiana State University AgCenter, 3845 Highway 75, St Gabriel, LA 70776
Tel: 225-642-0135 ext. 236 ¥Fax: 225-642-8790 ¥Mobile: 225-281-3161
Email: vkochergin@agcenter .Isu.edu
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required. Magma passes quickly from the
first stage to the second stage and there is
no mixing or scrubbing of the crystals to
improve the washing process.

In my opinion, double purging is an
awkward, difficult process to achieve
high quality results. You can’t get the
speeds correct, you can’t see how to
balance the process, it is difficult to
maintain, and requires specialized
centrifugals. Therefore it is costly and
time consuming to maintain. Whereas,
the affination centrifugals are two
standard centrifugals, the first centrifugal
requires the magma mixing system to
make it work well. The affination
centrifugals have completely different
capacity and purging speeds making the
entire process easier to maintain and run.

TedD. Milner founded Sugar
Technical Solutions, a cansulting and
design company for the sugar industry.
He can be reached at his enail:
milner_88@man.com SJ
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