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New York AiiE A Commodore Hotel » ®JEEFY 1919 4F » 46&& RS 1980 4L Grand
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20164£5 H 15 H EHiH
iS3E] NEt: ] 3t &5
9:00 am - 5:00 pm TFEHRE] Mezzanine, Mezzanine Level
3:30 pm - 5:30 pm SIT HEwT=H Imperial-Morosco Room,
Conference Level
6:30 pm - 8:00 pm SIT R REe Gallery on Lex, Lobby Level
2016 5 H16 H Bff—
B R EE] SthRk
9:00 am - 5:00 pm L E Foyer Manhattan Ballroom,
Lobby Level
9:00 am H& FEHKTESES | Hotel Lobby
4:30 pm #X[H]
8:30 am - 12:20 pm E—IRERTES Manhattan Ballroom, Lobby
Level
12:30 pm S.I.T.BiEHFB Museum Space, Lobby Level
2:00pm - 4:00pm BB S Manhattan Ballroom, Lobby
Level

201645 A 17H B

SR EE] 3t Rh
9:00 am - 5:00 pm THRHE Foyer Manhattan Ballroom,
Lobby Level
9:00 am & GEHKITEES | Hotel Lobby
4:00 pm #[H
8:30 am - 11:30 pm =R M= Manhattan Ballroom, Lobby
Level
12:00 pm TR HH
2:00pm - 3:50pm FE VU TS s Manhattan Ballroom, Lobby
Level
5:00pm 017 FEEHRTE
REBEE
Invitation to
Tainan, Taiwan
5:20pm SIT & RGN
7:00 pm MR IR Empire State Ballroom II
8:00 pm (HELR ) B Empire State Ballroom III
10:00 pm B EEE]
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S5 > {5401+ One King Bed B¢ Two Double Beds » HEEIEBHIE - Accessible( &
[& 55 ) il 53 By Shower (K8 ) Kz Tub(GAEL) -

HE AV ELZE > Accessible( BRIV EIFEELEI N —RLEUE L 0 BR T
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(Closed Caption) AFTEIAHE R PEfEE(HA

i Grand Club(GHF5) » FE—fREBULEIAE R - EZZAEEEERI MY
FRRE R B R - Bl : AT P BRI (R SEBR P Bt ~ SR ~ NP R ROBNEAR S » LUk
A LU TR 22 [ - R Rl e BRI R (e & BET 5 - TRBHB— M (E:
il ls - HRN— e RS E R R RAVES - FrlEmBs - iR EERE
ZA5 EAERIIRFS -
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PR B A (Board Meet ing) LFIERAM « 55 R B ERIR SO R E kP I T8 - BA
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B Hie VBT E (Reception) fEKEEEHY Gallery on Lex 817 o (HF—H2HY
& > MLEE S Rz U E B i S S g 22 i - AR —AHERAVE = EE > Gallery on
Lex PRIGFFHIR ERIEEGET » SR R B R E— R B an” BE" & BEH
B (kitchen island)#EsEHITHIH Z B8R - KREEF A =& » @ SRR
ZE i R B PR A ACEE I > M EE/E ~ AR o PAEIE 2 Ry o AN EE S5 DA
(Gallery)FHIY o MZERRAVZEIARE] - P LB ErlE R it T — (B P L3 fERY 2o A4
2R o R AN EE St S F fs APEACHEH (networking) ~ B JT80E
(brainstorming) ~ ZEEERFFE (cocktail receptions) R/ NiEEFEE (intimate
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SR PE T B NEZE - DHEEEE AR AE -
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SNEUE PETGHAVETT - SUSTCEIRTS AN B lnE 88 ka1 - AR g AR
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85 KPR RS 2 e HEREMS < B TS H 3 FOR [BIRF ] R AR Sl - %
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([ F)

21



i |

(& H)

ARERGEFRESGE (theater-style)FEVIEAL - B BA &S KZE » Dl
RAGEHEE - BlEMoEFE mNERRS - BN E R - DU
RO - AT A IERBHRRE - DLEUS B AR B e A= B PE AV AR 2 22 [ Y <
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s A s s 7 KAm R AL 2K ~ wineE ~ A SRR (decaf feinated ) MIMEEERR < HF—
EHE - A EIYEA (decaffeinated ) MIYEETLE —EETH - fERZ EIEIERGE S AT H
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BT E I RE iSRRI R 5 -
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BF) - Rk BUSATIRA 120 EyTaea (LY 3600 EIT) 58 SIS EE - TR
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HEpZ=EHTEIE R RAEE - AR EGURERER G KRR 2 9B & 3
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REPE IR e S S e IR T » 26354 dress code © ARG BAIGE » —HYEREE &t
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AN BB GBI AV R R IR LA & R AL B E AR SRR e PR e
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BRI - H AT G IR ARSI R R RS TR BISARE R<T > s LUK
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FrElZ BEAHERFAEMS A EENH - EFELEEEHRH -t
MEFFHARNE - RLEZRSEENEMFETFE UREEGEEME
ARAEE » TWEALEHEMRK -

FAMAERRLEH P LN TERHE 28R —E8E--45
(RIEAE DI BMEE  REAMYEEERE ) LT THE —BEEL 39 E
JC > HER ABEL R SE -

H5E B L8 67T BB RE BT (B 5 FIZEER 30
Eorc BREESTAESRE > ZREHTENONT » GRS —RNTE -

BZR(SH1TH) 2 EFLBEEKRIE RS » EF e
LSB(E 6) IREEMEIEAEAN Al —HEWLHEKE -
RN E - Sfmibo K2 - BARE - FAREFE - N2 —EAHEE
SN EANEE2EMES > FEERESAHN T H/HETE -

BT h T oK B 4 Bl S i BH A G 0 AR AL | B N S TR AR 0 WK DA
KEZREATIE > RBMRAE—H > #HEMALEEHSATREEG T (E8)
A ENAEMEEZ > LAEREEE B LM GBEAEEMRAE - &
M KAE - BE—fE A A - ERE - Yk FTE N EEES A
NG EE S HEAE = B ERKEEHERXT (B 7-8)-

KW BE-LEERAAE > HEE N ETS L AEREE (E 9) ~i#
WERARH—H » WARFEASE > =B O 2 6E -

32



(H) -~ &smE =R -

1. 2B E{C B Al B ER N EERETT -

2. A LUE st B IEH & o SR g eRl S T ORE Y THE > B DU (E R
REETERLE=Z S0 > BV EMGEE—H -

3.E—RMYNTREBR G - P42 5 (&M F | & R B8UR % it 745 12
o HS T - KAHBHHAER/NETEZ A 0 LB EERNESG 7T HR
T2 B SR B0 o BOET AT AR RRT AR S P E R AN ED 2 - B DA A 0 A
TFESEER T -

4. MEH EWRKTRILALEG AR ABEZTEREZLBT - KEZE
B ERTE N I  ASE I T R R R B B RS ET B B — e A2 R HY
ME > BEBEEZH HN SITHEIFERFEAIFEREZ > HERME
HRHEZ I HY SR - ATRE R W R P 5 UL B AR 2= B AT 2 IR At
KHIATHE - BT -

S A EEHFERMAZHE  F—RETFEERICLTE T FEHER
Fxi o AREERE  JBOLZH > PAERBRLEEEEE - BEEFRK
Phar — By - SR EFHERE > PAARUMAENES > T+ 3%
HYIEE > RGN XYMERLGRE—K -

6. L —a RELIA » 20 ANBAE 40 ALLA - B &4 K R FT
ELEEmALEMBAEERNNEE -

REGISTRATION

e d

CHE 1) fEaE SN e R E £

33



MADISON *
SQUARE’
PARK

(Bl 2)®% B AKE (Empire State Building ) BiBI 3} K JE (Flatiron Building)
i 2 5 AN

(B 3) FEREES LR HEYRERE D

34



ROCK CENTER
— CAFE—

first course

nic Mixed Green Salad
Extra Virgin Olive Oil, White Balsamic

ain course

Angus Sirloin Steak
tion of Potatoes

rt
with Berry Coulis

(B 5) AEB%E LT 6TENEREG > BEGALYN
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1. # - 1129, Opportunities and challenges from the emerging bioeconomy for the
sugarsector
BB RIS O EYR BRI B Pk R,
Arvind Chudasama,
Informa | Christchurch Court | 10-15 Newgate Street | London | ECIA 7AZ | UK
Email: arvind.chudasama@informa.com
Abstract
Advances 1n industrial biotechnology has made sugar a superb feedstock to
produce variety of platform chemicals via the engineered microbe route. This
has been led by the development of metabolic engineering toolbox comprising
omics technologies, computational systems biology, protein engineering and
synthetic biology. The toolbox facilitates engineering of metabolic pathway
1n microbes to produce a desired molecule. This technology has facilitated
many biotech start-ups whereby, in most cases, bioengineered microbes produce
a variety of platform chemicals from sugar starch feedstocks. The recent
breakthrough in gene editing technology, CRISPR, is widely recognised as a
marked progress i1n genetic engineering. Fine opportunity exists for sugar
producers to diversify their revenue streams through exploiting new
technologies surfacing in the sector. The industry needs to look at licensing
technologies developed by biotech start-ups (the French Cristal Union is
currently just doing that through partnering with Global Bioenergies) and
develop in-house expertise in this emerging sector. This presentation provides
an overview of the dynamics of the biobased products sector that is beginning
to mature and which will drive a company s competitiveness.

2. # - 1130, Optimisation of White Sugar colour management through the utilisation
of on-line colour cameras
FER R R BRI R B R R B
Craig Parker, Robert Howe, Brian Black, Carlton Haynes and Catherine Bouché
British Sugar plc and ITECA SOCADEI

Abstract
Ensuring a factory can produce white sugar that meets the solution colour demands
of its customers  is a key focus for any sugar factory operation. Managing the
process to minimise the financial impact of those demands 1s always challenging
and the default position tends to be to over wash the sugar, thus allowing for
variations within the process as a consequence of reacting to laboratory
generated data.
The paper describes the development of an online ITECA colour camera system over
a two year period at British Sugar’ s Wissington factory. The development
resulted in a significant reduction in process variability around white sugar
solution colour that enabled the solution colour set point to be increased,
whilst sti1ll guaranteeing the final product remained within specification. This
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led to a financial saving in energy through a reduction in white centrifuge wash
water volumes, as well as a reduction in the volume of recycle of sugar back
to the white pans from the white centrifuge station.
The paper describes the various developments of the installation to overcome
technical obstacles relating to the system location, as well as development of
the camera system 1tself. It also describes how the camera installation enabled
the factory team to identify issues with individual plant items.
3. # - 1131,, NEW CONTROLS FOR BATCH AND CONTINUOUS CENTRIFUGALS
AN WA b aE )i i S a =t - BV S Y
By B.C. NIELSEN Nel/tec Denmark A/S ben@neltec.dk
KEYWORDS: Sugar losses, refinery automation, wash water control,
centrifugal safety.
Abstract
The performance of both batch and continuous centrifugals change over
time, sometimes within minutes. Batch centrifugals depend on massecuite
viscosity, extent of filling of the basket, massecuite CV, amount of spraying
with (syrup and) water, nozzle clogging, pinhole blocking, discharger
adjustment, and many other factors. Continuous centrifugals depend on
massecuite viscosity, addition of water, heating with steam, water spraying,
wear on screen, etc. Measurements inside and outside the centrifugals can
help monitor and control the variations, and warn the operator about
required intervention. A new set of measuring devices and controls has been
developed and applied in sugar factories. This paper will describe function
and first experiences.

5. # - 1132, NOVEL ADSORBENT FOR IMPROVED COLOR AND TURBIDITY REDUCTION WITH
REDUCED PROCESS LOSSES
NOVEL Ffi 38 F A SAE SR Ui ek /) BB BB s D AR VR &
Idalberto Delgado, Graver Technologies, Glasgow, DE USA
Jerry Lengen, Graver Technologies, Glasgow, DE USA
Introduction Production of high quality fine liquor as feed to the sugar refinery
crystallization system 1s critical to ensure high quality refined sugar.
Adsorbents are an essential component of this purification process, regenerable
or disposable, the latter requiring significantly less capital investment.
Extended full scale refinery trials were conducted at four different refineries,
all previously using non-regenerable, carbon-based adsorbents (PAC s),
utilizing a newly formulated non-regenerable adsorbent created to optimize
hydraulic pressure and maximum decolorization, as a unique means of achieving
more efficient adsorption processes. The initial trials were designed to compare
adsorbent
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and filter aid consumption, duration of filtration cycle, sugar losses, wash
water consumption and filter cleaning times required to achieve fine liquor color,
pH, and turbidity in the same specification range as in current practice. On
average, adsorbent use (based on refined sugar output) was reduced by 30%; filter
aid use by 50%; and product turbidity by 25%. Due to the enhanced filtration
characteristics of the adsorbent, the average filtration cycle times were more
than doubled; maximizing adsorbent “press effect” . Filter wash water, and
related sweetwater losses, were reduced on average, by 50%. In addition, pH drop
decreased by an average of 0.2 to 0.3 units versus current practice. Based on
these results, additional trials were run to investigate the use of Ecosorb S-492
in other processing schemes to further improve the refining operation, including,
1.) eliminating clarification (phosphatation); and 2.) treating a portion of
the run-off (currently sent back to the mill) through addition to the clarified
liquor.

5. # - 1133,, HIGH PERFORMANCE ADSORBANTS (HPA) ECO-FRIENDLY TECHNOLOGY FOR COLOR
REMOVAL IN SUGAR
—TEIRIRIRAE R RU(HPA) B SE 2RI DR R A2
E.M.Sarir, B.R.Pabon, C.A: Donado
Carbo Solutions International
Keywords: Sustainability, color removal, adsorption, Carbo Solutions
International, high performance adsorbents
Abstract
Concerns have often been raised regarding producing sugar sustainably.
Pressure for responsible production has come largely from major industrial
users as well as importers of sugar.
HPA (High Performance Adsorbents) technology developed by Carbo Solutions
International has shown to be superior to GAC and IEX technologies in tests
in terms of effectiveness in color removal, being cost competitive and being
less pollutant and environmentally friendly
HPAs are similar to PAC (Powdered Activated Carbon) but have higher surface
area with special designed pore structure facilitating filterability and color
removal.

6. # - 1134, THE USE OF COLOUR PRECIPITANTS IN A CARBONATATION REFINERY
FE R B LR A R SRR R B BR SR DA BIAZ
José Manuel Chordol*, Julien Arnold2, David Hunkeler2
l RAR - Refinarias de A¢icar Reunidas, Porto, Portugal
2 AQUA+TECH Specialties SA, Geneva, Switzerland
Abstract
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Cationic polymers, with a quaternary ammonium functionality, were evaluated
for their effectiveness in decolourisation. Both laboratory and full-scale
plant evaluations were carried out to identify the most suitable addition point.
It was found that adding the polymer into saturator B at 60 ppm (24 ppm based
on active content) was the most cost effective and the lowest dosage reported
in the literature. The chemistry of the polymer (polyamine and polyDADMAC)
as well as the molecular weight were varied. The quaternary ammonium chemistry
was selected to be similar to that used in the 1on exchange resin. Though
decolourisation was slightly improved, the main benefit of applying cationic
polymers before the physical decolourisation equipment 1s that the life of
the resin 1s prolonged. Economic calculation shows that the application of
the polymer 1s an investment paid off in a reduced frequency of 1on exchange
resin changes, and savings 1in regenerants, water and steam.
Keywords: Coagulant, Decolourisation, Flocculant, Polymer, Polyelectrolyte,
Sugar

* Corresponding Author: jmchorao@omail.com

7. # - 1135, Application in Sucrose Solutions - Towards a better Understanding
ERATE BB CEERERIRER L

Abraham, K. b, a; Hagen, S. a; Schlumbach, K. a; A. Rohde, A.b, Floter, E. a
aTechnical University Berlin, Berlin, Germany
bSternenzym, Ahrensburg, Germany
TAhbisst rwaocrtk: 1s concerned with the decomposition of dextran by dextranase
action (Sugazym DXL, SternEnzym). Detailed analysis of dextran and potential
decomposition products is key to this work. Different analytical methods (Haze,
Roberts’ Copper Method, Chromatography) were used and new insights into the
enzymatic degradation of dextrans could be derived from their combination. The
Haze method rather non-specifically detects larger dextrans. This 1s practical
because the larger dextrans are known to predominantly cause processing problems.
However, what degradation products appear and how they influence the
manufacturing processes 1s not understood in great detail. The work performed
hence actually tries to elucidate this subject matter. Combination of
industrially relevant enzyme and dextran levels yielded decomposition products
in the range of 40 kDa to trisaccharides. At higher enzyme levels decomposition
to smaller saccharides appeared. The crystallization experiments performed
indicated that the presence of dextran has a significant influence
(crystallization rate, particle size distribution, crystal morphology). In
detail it is found that dextran led to a slightly increased crystallization rate
and a wider particle size distribution. Light microscopy images illustrate
morphological changes induced by the presence of dextran (distinctly elongated,
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slightly elongated and agglomerated crystals). The precise effect of different
dextran fractions on the crystallization 1s still not fully mapped and certainly
needs further investigation. Nevertheless, a negative effect on the
crystallization and the crystal characteristics could be detected, while an
enzyme treatment reduces or rather eliminates these negative effects taken
appropriate enzyme dosages and exposure times are used.

Keywords: Dextran, Dextranase, Decomposition products, Crystallization

. # - 1136,, SOME THOUGHTS ON ASH IN SUGARS

FENRAE Ry — S ARE
Stephen J. Clarke, Meshugger LLC
ABSTRACT
The ash content of sugars i1s a standard quality parameter that is often
inadequately
understood. Components of ash can impact the quality of sugar, especially taste,
and perhaps
more important, the refining and other processing qualities of the sugar and
its application as
an ingredient. One problem is that the measurement of ash lumps all the different
constituents of ash into a single number obtained by each of the standard
analytical procedures. For raw sugars the ash content 1s a variable in the
determination of price; for finished sugars the ash content is usually a
not-to-exceed value. The pros and cons of the laboratory methods will be
discussed, emphasizing the limited value of the data obtained. Not all components
of ash have the same 1mpact on process. More data on the cations in ashare
available; some, especially calcium, have significant process impact, for
example, the formation of scale in evaporators and vacuum pans. Such scale
becomes a problem when the
corresponding anion, especially sulfate or aconitate, are present in the juice
extracted from the cane. Available data on anion levels are much sparser then
for cations. The solubility of
calcium sulfate in sucrose syrups i1s much lower than in low brix clarified juice;
data will be
presented showing that the major component of ash in some raw sugars 1s due to
the presence of fine calcium sulfate particles being included in the sugar
crystal, especially for raw sugar. Softening using 1on-exchange resins 1s a
possible remedy; conventionally replacement of divalent (calcium) ions with
monovalent (sodium) ions. This replacement has negligible impact on the ash
measurement for sugars that do not contain fine particulates of insoluble salts.
The relative impact on the measured conductivity value of the different cations
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has been estimated from the published specific conductances for the different
cations. A similar assessment for the anions is difficult due to the lack of
data on their concentrations. The following question arises - Does removal of
calcium by softening, but retaining the problemanions (sulfate, aconitate,etc.)
make sense if the next stage of the process (refining) involves the use of
calciumhydroxide?

9. #- 1137, THE CHALLENGE TO DESIGN A STATE OF THE ART GREENFIELD SUGAR REFINERY -
AN AFRICAN EXPERIENCE
—{BFEMNAREE  GREENF [ELDAR SRR MR Y Bop B 5 BBk,
by Thomas Stark and Robert Emeis
[PRO [ndustrieprojekt GmbH Celler Strale 67 38114 Braunschweig, Germany
stark@ipro-bs.de / emeis@ipro-bs.de
1. Introduction
Numerous requirements are the challenge designing a State of the Art sugar
refinery. Local
conditions have to be considered, starting from the landscape features, the size
of the available plot of land and 1ts infrastructure as well as the availability,
quality and price of water and energy carriers. For most process steps, various
technologies are available. It is necessary to make an “ideal” choice, one
that harmonizes best with the location and the project parameters. Decisions
such as whether to install a steam or gas turbine, the installation of a single
or multi effect evaporation unit or the best juice purification concept have
to be made as well as thoughts given to a possible sugar conditioning and the
storage system, etc. This paper, with reference to a green-field refinery in
Lagos Nigeria designed indetail by IPRO, describes the essential decision making
steps concerning the definition of process technology and energy concept of the
plant. The main technologies as well as the layout will be explained, considering
future extensions. Qualified value added design and the application of modern
tools, 1s a prerequisite for success and minimizes the demand of time and cost
for the construction phase quite considerably.

7. # - 1138, OPTIMIZING FEEDING AND SCREENING EQUIPMENT WITH MEANS OF ANSYS
SIMULATION AND 3D SOLID WORKS SOFTWARE
FERI/PEaEEE SDE RS TIEERRIN AR KB s s batst
*Dipl.-Ing. Dietmar Koch, M.Sc. Rajesh Arulnesan and Dr. -Ing. Axel Wellendorf
RHEWUM GmbH
Remscheid / Germany

Corresponding author: koch@rhewum. com
ABSTRACT
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In times of increasing energy cost and global demand for improved machine
technology, the optimization of industrial sugar processes in terms of
efficiency and production cost 1s an important factor when choosing industrial
equipment suppliers. Of course this applies for screening machines, feeders and
distributers as well!

Besides of the ability of a screening machine for being adjustable to changing
requirements during the production process itself, it becomes more and more
important to choose the correct screening machine type, peripheral equipment
for arising screening tasks and to optimize the overall design of the screening
machine starting at a very early stage.

The different types of screening machines bring many advantages and
disadvantages with them. The selection of the correct type of screening machine
can improve the flow rate, energy, efficiency, yield, quality, output,
availability and decrease the maintenance costs and structural steel work. The
machine optimization has to be a consecutive process in which at any time results
of simulation and “real-life measurement” are compared and the findings are
implemented 1n machine development and design. As an example, 1t 1S possible
to reduce machine weight and reinforce the steel structure of a screening machine
at the same time, which enables the manufacturer to use smaller drives for the
screen. This paper will present the methods ANSYS and 3D Solid Works used at
RHEWUM GmbH for this way of optimizing machine design and construction and
examples for results gained from this continuous improvement process.

Figure 1 - ANSYS Example of design improvement of screening machine traverse

KEYWORDS
Screen, Feeders, Screening Technology, Design, Optimization, 3D Solid Works,
FEM, ANSYS

8. # - 1139, IT-Security in Process Control Systems operating in Sugar production
facilities .
TR R R R A RS 2 fEA
There 1s no advanced sugar production facility operating anywhere globally
today which does not have any process control equipment in operation. Several
factories even operate systems which are tightly connected to corporate
[T-structures or have open access to outside systems. IT Security is a, so
far in many cases neglected, “side-issue” . This paper describes the basic
threats, and the prevention strategies. The aim 1s to introduce strategies
on how to protect production in itself as well as production know how. Even
in this old-fashioned and sometimes conservative thinking sugar industry
production know how in regard of by-products or efficient plant operation 1s
becoming a target for know-how theft. It is time to act before the damage 1s
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done.

12. # - 1140,, Operational Improvements of Granular Activated Carbon Station through
Continuous Improvement
GACTE MERR T AR BV ER SR B R T
Jesse Williams American Sugar Refining Yonkers, NY
ABSTRACT

The Domino Sugar Refinery in Yonkers, NY uses granular activated carbon (GAC)
as 1ts primary decolorization unit operation. The station runs at nearly
maximum engineered capacity while the refinery 1s operational. Process
variations 1n GAC column sweetening-off have caused problems with column
scheduling and water consumption. Consequently, a focus group was formed to
reduce the amount, and variation of time spent and water used. The group
identified that the sweetening off step of the GAC column cycle was the area
of focus needed. The group consisted of seven individuals ranging from 0-10
years of direct experience with the GAC station. They met once a week to
determine the necessary steps needed to ensure the sustainability of the
station, and to ensure that column transition was as smooth as possible with
minimal down time. In regards to sweetening off, the group achieved a 52%
reduction 1in water used, 21% reduction in energy, 21% reduction of sucrose
loss, and 37% reduction in total time. In addition, their efforts resulted
in the reduction of sucrose loss and down time. Numerous ideas brought forth
by the focus group were implemented with success. The Yonkers Continuous
Improvement program, being very new at the time, was able to benefit from the
experience and repetition that the group meetings provided. Recommendations
for group make-up, frequency of meetings, and the meeting structure were also
determined.

13. # - 1141, Pulse Testing as a Useful Tool for Troubleshooting Industrial
Operations Size Ion Exchange
—IEARANTE - IREDHES - ARREE BT e B
Scott Brandonl, Vadim Kocherginl, Trent Holcomb2, Stan Case2
1- Amalgamated Research LLC, Twin Falls, ID, USA 2- The Amalgamated Sugar Company
LLC, Nampa and Twin Falls , ID, USA
Abstract
Resin based systems for decolorization, ion exchange, or large scale
chromatographic separation are utilized throughout the sugar industry. In the
sugar refining industry, companies started switching from bone char to resin
technologies for syrup decolorization. These large resin based system require
very efficient fluid distribution across the entire resin bed in order to
achieve the desired performance and minimize the waste streams. Many
operational problem are caused by poor hydrodynamics in the resin vessels.
Poor initial liquid distribution, resin clumping, and channeling are among
the problems reducing system efficiency. Early detection of these problems
becomes essential in maintaining high productivity of large resin systems.
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Tracer testing has been successful for analyzing residence time distribution
of liquid 1n various sugar industry unit operations: vacuum pans, clarifiers,
crystallizers, reaction vessels. A method was developed and tested that
introduces a short pulse of concentrated food grade dye into an 1on exchange
vessel and measures the dispersion of the dye as 1t passes through the resin
beds. Resulting response curves with very high narrow peak, sharp peak top,
and a short trailing edge can serve an example of good fluid distribution.
Several example of method application for the commercial scale chromatographic
and 1on exchange systems will be discussed. The response curves influenced
by a broken fluid distributor and resin fouled with precipitate will be shown.
Use of on line color analyzer for rapid evaluation of response curves will
be described.

14. # - 1142, Automatic Seeding System for Vacuum Pan Operation
& SR ERY B BhETE S S IR ERIUE
Presented by Greg Martin ASR Group, Chalmette Refinery New Orleans, LA

Abstract
As vacuum pans become more and more automated, a natural progression to
reducing the variability of operation is to automate the seeding of the pan.
This paper discusses how this opportunity was addressed at the Chalmette
Refinery. Practical experience has shown that variability introduced through
manual seeding leads to variation in the quality of finished product white
sugar. By automating the process to the point where the only operator
intervention is adding a prescribed number of 50# bags of sugar to the system,
this variability is greatly reduced or eliminated and a more stable, consistent
product 1s the result. The system is designed to seed all pans, based on super
saturation, at the proper time, with the proper amount of seed fondant. This
paper describes the design of the system, how it functions in reality, and
some of the design modifications that were required after the system was put
into service to make it operate more effectively.
In addition, the planned future improvements to the system and their
anticipated results will bediscussed.

15 # - 1143, On-line Monitoring of Crystallization Control Practices: Case
Studies from Different Parts of the World
&R BB R B — I R R R 2= RAE R
Lajos Rozsa* Ph.D; Jakab Rozsa*; Seppo Kilpinen**, Eero Mielonen**, Marja
Kivenheimo**
ZUTORA Ltd.*, Hungary; K-PATENTS Oy**, Finland
Contact: LajosRozsa@mail.datanet.hu; Seppo.Kilpinen@kpatents.com
Abstract
Monitoring sugar crystallization in industrial sugar crystallizers 1s an
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important topic of the technical literature of the industry.
The aim is to help to specify the most important parameters and their effect
on crystallization in order to improve crystallization control methods and
practice.
The introduction of electronic instruments around the middle of the last century
measuring conductivity, density and consistency, followed later on by radio
frequency (RF) and microwave transmitters and i1n-/ine process refractometers
opened up new possibilities in the on-line monitoring and control of sugar
crystallization. However, these new instruments did not change considerably the
accustomed practice of control that was and remained manual/ for a long time.
[t 1s evenmore surprising to learn that with the appearance of the modern digital
control systems (PLC, DCS) later on, even today quite often one or the other
only slightly different manual control practice i1s programmed and frozen 1in
digital memory.
It 1s common knowledge in the industry that (besides product data like color,
MA, CV, crystal photography) the really important parameters of sugar
crystallization needed in real time are:

supersaturation,

massecuite solids content,

massecuite crystal content and

mother liquor purity.
This set of online data, 1f available provides a reliable picture on
crystallization control practice. These are the data which can be used not only
to diagnose the pitfalls of the actual practice, but for the advanced control
of crystallization as well. However, except massecuite solids content, none of
these parameters can be monitored online with the instruments listed above. This
1s the main reason of the long delay in using the parameters that really count
for the advanced control of crystallization.
There are different methods to monitor the major crystallization parameters:
Academic: 1t usually relies on mass and energy balance calculations combined
with modeling crystal growth and size distribution.
Laboratory: relies mostly on small-scale crystallization experiments and
studies using the instruments listed above.
These two methods quite often use arbitrary simplifications and neglect
important process parameters.
Control engineering approach.: develop, 1f needed and use the instruments able
to provide without simplifying assumptions all of the important on-line data
of the industrial crystallizers in operation on the pan floor. 2 In this paper
case studies from different parts of the world are presented using the above
set of monitored data on the important parameters. The technique 1s based on
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the use of the SeedMaster Instruments (including the recently introduced
SeedMaster 3 with new features) able tomonitor 7z real time all of the important
parameters of industrial crystallizers in operation [1], [2], [3]. The acquired
data are not based on assumptions and simplifications: they provide a true
picture of the process from the beginning till the end of a batch strike, as
1t happens. This technique has proved its worth in hundreds of strikes during
the last few years. A large data archive helps to track control practice all
over a campaign, 1f needed. Monitored data provide an excellent opportunity for
the technologists to diagnose control problems related to the details of
crystallization: syrup concentration, seeding, feed and boiling control etc.
This will be demonstrated case by case using data from batch pans used 1n
different countries.

It 1s only natural that the same set of data 1s available via digital
communication for the local control system (PLC, DCS) to implement advanced
control of the process of crystallization. Naturally enough, 1t should be based
on the most important parameter of crystallization: supersaturation. One version
of a control set-up and some of the experience gained with 1ts use in quite a
few mills 1s also presented.)

16 # - 1144, Optimized Sugar Refinery Model
WRiE TR (b
By Dr Mohsen Makina, BMA MENA Industries SARL and Steffen Kaufmann, BMA AG

Contents:
1. Technical implementation of an optimized sugar refinery model

1. 1 Fundamental details and targets

v' Concept studies or basic engineering for the development of the
ditftrent steps in the entire main sugar refinery process

Detailed engineering for implementation of the concepts

Planning and supply of equipment for optimizing the evaporator station
Planning and supply of equipment for optimizing crystallization

AN N NN

Development of energy-efficient concepts for new plants or for
enhancing the efficiency of existing sugar refineries ; measures
include integrating

<

continuous crystallization and thermo-compression systems

v" Development of concepts for reduced water consumption

v' Optimization of sugar drying plants ; also for operation in demanding
climatic

v conditions (high temperatures, high air moisture)
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v Determination of technological plant terminal points (design

parameters for Power station, water treatment, etc.)
v Supply of centrifugal machines

1. 2 Technical concept

v Optimum capital and operating costs

v Low energy consumption

v Low water consumption

v/ optimum sugar output

v Optimum reduction of color during liquor clarification, liquor

decolorization, and crystallization

v Lowest possible increase of color during evaporation and

crystallization

v Extensive use of locally available chemicals

v Optimum sugar refinery automation for high process reliability and low
staffing levels

v  High degree of process flexibility to counteract color variations in
the raw cane sugar

2. Implementation in the Etihad project

2. 1 Basic data / selected concept

v' Refined sugar output : 3, 000 tld

v' Raw cane sugar quality : max. color-2, 000 IU

v' polarization-min. 98. 7 %

v' Refined sugar quality max. color-45 IU

v' Steam consumption : 0. 83 t exhaust steam per ton of produced sugar
2, 2 Results

v' Sugar quality : 23 IU

v" Steam consumption : 0. 67 t of exhaust steam per ton of refined

sugar

17 # - 1145,, 50 years of progress in sugar technologies From 1 G to 5th Generation---

a Benchmark

SOEREE — BB AANE R ERR BRI - - - - BRE
Dr. Chung Chi Chou, drchouusa@gmail.com
President, Dr. Chou Technologies, Inc. USA www.esugartech.com
Chairman/Founder, Wellbrookfoundation, Inc.
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Steam on Electricity
Sucrose

melt Yield % Usage

Ton/ ton kW/ton sugar
Pre 1970 > 1.7 < 97% >125
1970 -1980 S (IQ with good 1.4 97 to 100 10125
processing practices) 97.5%
1980 -1990" s (2G with VHP raw 0.3 97.5 to 75
sugar) 98%
1990-2000 s (3G with low head 0.5 98 - 50
vacuum pans, etc.) 98. 5%
2000-2010 .s (4G with thermal 0.3 599 85
recompression)
Future (5G) 4G plus nomolasses 0.3 599 5% 20
produced

18. # - 1147, Operational Flexibility: Custom Food Grade Reactivation of Spent
Granular Activated Carbon for the Cane Sugar Industry

BRYET M e AR CACBEIR Y A 2L - FERINHREEESE -
ABSTRACT: Activated carbon 1s a widely used solution for decolorization and
purification of cane sugar. Many cane sugar refining plants reactivate their
own spent carbon on-site inmulti hearth furnaces or kilns. In the past few years,
there has become available regional off site food grade carbon reactivation
services, called Custom Food Grade Reactivation centers, that offer a continuing
or ‘as needed’ alternative.

A specific customer and location, can have their spent carbon reactivated in
a food grade reactivation furnace/kiln, with their spent and reactivated carbons
segregated, custom reactivated, and returned to the site as 100% reactivated
carbon or with the addition of virgin carbon make-up. The whole process from
field services/carbon technicians, transportation, reactivation, screening and
carbon return, follows food grade protocols and 1s traceable.

This option can be used for total plant carbon reactivation or as an option to
ald during site furnace maintenance shutdowns/repairs or should an imbalance
occur in spent vs react carbon inventories.
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19. # - 1148 Development of a Sugar Refining Process Colour Prediction Model

20.

B SR BB R U (VR TR =X
Tsung-Han Linl ~ Cheng-We1 Yen2

INTRODUCTION:

The Kaohsiung Sugar Refinery has the provision to measure "colour" on a daily
basis at five checkpoints: a) for raw sugar, b) at the dissolving tank outlet
(dissolved syrup), c) at the pressure filter outlet (filtered syrup), d) at
the activated carbon decolorization tower outlet (evaporation tank inlet syrup)
and e) at the three-way evaporator outlet (fine syrup). The purpose of these
checkpoints 1s to monitor the correct functionalization of sugar refining
process. At present, the three-way evaporation tank outlet 1s set as a control
point (with the colourof fine syrup at 400 IU or less), with other points only
adopting control charts (including center lines and lower and upper regulatory
boundaries). In the present study, statistical software has been utilized in
order to calculate the correlations among the colours measured at each
checkpoint, using data from 2012 to 2014 and to monitor each of the processes
in order to reduce the effective capacity of colours for assessing whether
or not a forecasting system could be established. For example, based on the
colour of raw sugar only, a prediction system would be able to estimate the
value and changes i1n the colour at other stages of the refining process. The
purpose of such a prediction system relates to process control, given a lack
of references for improvement, through establishing better standard operating
procedures for sugar refinement, thereby reducing energy consumption and
enhancing the quality of the finished sugar.

# - 1149, Water activity and the stability of specialty sugars
R RERYZK S M AR e M ERE T
Mohamed MATHLOUTHI
Assocration AVH, Reims, France
mohamed.mathlouthi@associationavh.com
Abstract

Specialty sugars are a number of consumable brown sugars having different names
like brilliant yellow sugar, dark yellow sugar, demerara-style sugar, Muscovado
sugar, evaporated cane sugar, tubinado sugar, etc--- Organic sugar 1S also one
of the recently introduced sugar specialties, but raw sugar destined to the
refineries, 1s not directly sold to consumers and cannot be considered as a sugar
specialty. All these sugars have in common, the presence of a more or less

important layer of molasses at their surfaces, which is responsible for their
color and flavor. They are generally commercialized as dry granulated crystals,

presenting some stickiness and difficult flow ability. They can be prepared
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either by crystallization in highly colored syrup or by blending molasses with
white sugar crystals.

The stability of specialty sugars during handling, storage and transport depends
on their equilibrium relative humidity (ERH or water activity) when they are
exposed to humid air. The water vapor sorption i1sotherms were established for
brown sugar and compared to that of white sugar. The impact of factors like grain
size distribution, the amount of reducing sugars and other impurities, on the
hygroscopicity, the aptitude to drying and the flowability of brown sugar was
evaluated.

The results show that the fine crystals are the first cause of lumping for brown
as well as white sugar. Brown sugar tends to show more frequently soft lumping,
while white sugar can develop hard caking in the same conditions. Although
slightly sticky, brown sugar maintains a certain flowability. The hygroscopic
impurities at the surface of soft sugar play a role of anti-crystallizing agent
for sucrose, while the re-crystallization of amorphous particles 1n white
crystalline sugar play the role of cement in the caking phenomenon. The drying
and maturation of brown sugar should take into account these differences and
not be conducted similarly to that of white sugar.

21. # - 1150,, The use of High Performance Color Precipitants in the raw syrup and
maseccuitesfor Direct white sugar production.
J& FH TERE AR 2R B B Y = 38U i SR B D e B DL AR EE B
F. Marinl, W. Leén, A.M. Jiménez M.2, L. Jaramillo2, C.A. Donado2, B. Pabon2,
E.M. Sarir3.1IngenioSan Carlos, TulGa, Valle del Cauca, Colombia.
2CarboSolutions International, Cali, Colombia. 3Presidente& CEO CarboSolutions
International, LA, USA.

Abstract
High Performance adsorbents (HPA) were developd as an alternative in the
production of direct white sugar (<150IU) without using additional operations
as remelting or refining. This new technology offers great advantages, improved
sugar quality, increased sucrose recovery and energy balance. Such product has
been used 1n raw syrup and maseccuites of a sugar mill in Colombia.

22. # - 1151,PRE-CARBONATATION WITH PURE (02 IN A CANE SUGAR REFINERY
FEH RS SRR AR DG & A A TRIR B B A A
José Manuel Chordol*, Carlos Alberto Alves2, Arnaldo Oliveira Ara@ijo2
1 RAR - Refinarias de Ac¢icar Reunidas, Portugal (jmchorao@omail.com)
2 Air Ligquide Portugal
(carlos.alves@airliquide.com;oliveira.araujo@airliquide. com)
Abstract
Cane sugar refineries sought to take advantage of the competitive price of
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natural gas, leading to 1ts consumption in the boilers. This has raised a

serious problem for the carbonatation process, dependent on carbon dioxide
in flue gases. The lower CO2 content in flue gases fromboilers burning natural
gas demanded a search for a solution to this problem. We describe the steps
taken to implement a system able to supplement the needed carbon dioxide for
carbonatation, based on the injection of pure CO2 in limed liquor. A test

installation was first operated, using CO2 flows corresponding to 18% to 51%
of stoichiometric. Pure CO2 was injected in limed liquor before the first

saturators. Given the excellent results obtained, a definitive installation
was put 1n routine operation, with a pure CO2 consumption corresponding to
30% of stoichiometric. This pre-carbonatation proved to be a simple, easy to
operate and economical solution.

23. # - 1152, Feasibility Studies of Carbonated Mud for Cement Substitution in
the Construction Industry
BT SRR AR A DABUAK e B A S TRy vl 1T
Youssef Abdelatif Youssef *1, 1 United sugar company- Savola Group

Abstract
The food industry in Saudi Arabia has grown quickly during the last decades.
Carbonated mud (CM) 1s a byproduct observed from white sugar industry from 1ts
raw sugar material. It 1s greenish color and lightweight behavior which allows
for utilization as a aggregated like materials, while in downy powder used as
a filler 1n the concrete. CM specimens obtained after sugar clarification to
adjust the mother liquor at alkaline pH to rid get off non-sugar compounds such
as betaine and phenolic substances, and investigated to evaluate the physical,
chemical and structuralize properties. CM were incorporated as a partial
replacement material for agglomerates and their engineering characteristics
were ascertained. The percent used 5,10,15,20,25 and 30% to determine the optimal
conditions by channeling the new CM in the construction industry, an efficient
CM waste management system can be stimulated; thus, innovating a cleaner
environment. This research 1s also expected to offer cost effective guides and
directions for upcoming new research area on the incorporation of CM in another
industries

24. # - 1153, Versatile filtration systems for many applications in the sugar mill
Z IR EIR ARG R EE R B
Automatic backwash filtration
Status ,filtration “ Status ,backwash “
1. Wash Water Filtration
To remove dirt and undesired solid from the sugar beets, they are sprinkled
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with water. To prevent the spray nozzles from clogging this wash water circuit
has to be filtered. Lenzing CanFil protects the spray nozzles and also
furthermore circuit water lifetime could be extended. This results in a
reliable and robust system at lowest possible cost.

2. Water Filtration
For process water needs mostly surface water is used. This has to be a simple
filtration with nearly no manual operation and high availability. Therefore
the Lenzing CanFil fits perfect to those requirements. The reject 1s simply
returned into the river, lake or drain. The filtration fineness varies between
100 and 300 #m and manual labor i1s reduced to a minimum.

3. Thin juice polishing
The major load of particles precipitated in the carbonation step 1s removed
by cake building filters with huge filter areas and a comparably big footprint.
This can be realized for example with a CakeFil solution at a high degree of
automation, which minimizes the maintenance efforts as well as the running
cost compared to pressure leaf filters.
For polishing of the prefiltered thin juice solution the Lenzing Opt1FilR shows
1ts advantages by having a small plant footprint and no losses of valuable
product as the reject can be recirculated upstream the main filtration stage.
Additionally 1t 1s a reliable filter system able to handle varying solid
contents 1n the beginning of cake formation at the main filtration. Reject
volumes can be recirculated upstream the main filtration stage.

4. Condensate Filtration
To protect the steam turbine in the boiler house from wear through abrasive
particles a very fine filtration down to Sum 1s required. Very often this
1s done with disposable filter cartridges. Besides the advantage of low
investment operators are facing problems as those kind of systems are causing
high operating costs and require intensive manual labour. In this application
the Lenzing OptiF1lR provides a reliable barrier for particles
without manual intervention and lowest operating expenses. Furthermore the
high temperature restistance (standard 120°C on request up 200°C) is required
for this application.

5. Cooling water Filtration
For heat recovery from evaporation systems very often plate heat exchangers
are used, with the disadvantage of small distances between the plates and
therefore the propensity to clog. This results in high manual effort for
cleaning and costs for spare seals. This can be overcome by prefiltration with
the Lenzing CanFil, thereby multiplying the i1dle time of the heat exchanger
package.

6. Thick juice Filtration
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The thick juice out of the evaporators 1s mixed with return flows of the
crystallization, thereby creating socalled Standard Liquor. Prior to
crystallization, the remaining solids have to be removed from this mixture
(sugar content approx. 70%).The solids are mainly burned sugar and 1on exchange
resins and have to be removed to lowest solid contents. The Lenzing OptiF1lR
is operated with a 10 um filter material and doesn’ t need to be opened during
campaign. Due to the space saving design and the simple installation (only
1 automatic valve) significant cost advantages in operation as well as
investment are achieved.

. Molasses Filtration

To maximize the yield in the sugar production process also the rest sugar out
of the D-centrifuge, contained in the so-called molasses, 1s utilized.
Therefore the solids have to be removed prior to the downstream chromatography
process step. With the Lenzing OptiF11R this works in some cases even without
filter aid resulting

in huge operation cost savings compared to previously used candle or plate
type precoat filters. In cases with highest quality demands the OptiFilR 1s
operated as a polishing filter downstream a precoat filter like for example
the Lenzing CakeFi1l. Patented regeneration system Minimum losses and highest
backwash efficiency

Filter fineness down to 1 um
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