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Refining sugar cane:
key pH measurements during processing

Continuous pH control is a critical factor in cane sugar production,
requiring measurements at almost every stage in the process. METTLER
TOLEDO offers high quality pH measurement solutions and cleaning
systems suited for the harsh process requirements. In the next issue we
will highlight other diagnostic measurements at sugar applications and

alcohol mills.

Sugar cane is the primary raw ingredi-
ent used in the production of sugar, alco-
hol, and related by-products. Processing
begins with cane harvesting, which is tra-
ditionally done one of two ways:

I Picked Sugar Cane: refersto cane that
is mechanically picked by automated har-
vesting equipment

I Hand-Picked Sugar Cane: identifies
cane which is manually cut from the stalk
after the plantation is burned.

Milling
Cane washing:

Once harvested, the cane is transport-
ed to processing mills, where it is washed to
remove insects, sand, and other debris. The
wash is carried out with a mild acid solu-
tion or raw water carefully controlled for

ing the cane.

At this point of the process the ideal pH
level is between 3 — 4 pH. To maintain the
pH in this range, the following in-line pH
system is recommended for a pipe mount
installation: — '
I Electrode InPro 4800, InPro 425_ rre==]

HA405-DPA A
i InFit= 761-258T =3
1 pH 2100 e Transmitter. ,

After washing, the cane is pressed () =3
extract cane juice and strained thr ug
volving screens to exclude residu
rial. The extracted sugar cane jui
ready for final processing- either
alcohol, depending on the final
desired.
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pH electrode is inserted into the
process for a direct in-line
measurement. In this case, due to the
diameter of pipes, the installation was
made in a flow chamber.

(Usina Vale do Ros rio, Br)

Sugar production

If refined sugar or molasses is the de-
sired end product, sugar cane juice goes
through a sulphitation process. Sulphita-
tion, as its name suggests, is accomplished
by adding sulphur (SO,) to the cane juice.
Lime is also used to manipulate acid/base
levels during the sulphitation process. At
this point, controlling pH is imperative be-
cause it significantly impacts the quality of
the by-products from the process- sugar
and molasses. For common processed sug-
ar, sulphiting is run under slightly alkaline
conditions to yield awhiter final product at
the expense of molasses production. Unlike
simple litmus-based pH testing protocols,
using an in-line pH system allows the ad-
dition of SO, and lime to be controlled by
the pH system transmitter for tightly con-
trolled conditions and higher yield. The
same pH system as recommended for cane
washing is an excellent monitoring tool
for sulphitation:
1 Electrode InPro 4800, InPro 4250 or

HA405-DPA

I InFit 761-25BT
I pH 2100 e Transmitter

The pH value during sulphiting can
range between 2 — 3 pH for the sulphitated
juice so a wide-range sensor is needed. Be-
cause there are sulphide ions in the solu-
tion, it is important to address the silver
wire commonly used in the design of pH
sensor reference systems. The sulphide ions

will react with the silver wire to produce
silver sulphide (Ag,S), which easily fouls
the sensor diaphragm. The Argenthal=
reference system (patented by METTLER
TOLEDO Ingold) has a unique ability to
prevent the formation of silver sulphide,
making METTLER TOLEDO electrode one
of the longest-lasting, most dependable
sensors for the sulphitation step in sugar
production.

To control the extreme acidity during
sulphitation, milk of lime is used to raise
the pH value. This step is referred to as
white washed juice. The white washed
juice is typically ina pH range of 6.5—7.5
and lime deposits on the electrode be-
comes one of the most prevalent problems.
Frequent electrode cleaning easily solves
this problem, however.

Installing an automatic cleaning sys-
tem will cause the pH electrode s working
life to be extended, and reduce overall
maintenance as well. Automatic cleaning
systems also reduce the amount of labor
required to maintain a pH system in peak
operation conditions, plus the risk of
breakage from handling (accidental drop-
ping or hitting) is also minimized because
electrode cleaning is performed inside the
housing itself. Either water or chemical
solutions (nitric acid 5%, for instance)
can be used. The interval between clean-
ings and the duration can both be set in
the pH transmitter.
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For white washed juice, the following

measurement system is recommended:

Electrode InPro 4250, Xerolyt Plus

(solid polymer electrolyte)

InTrac 777-SLM

pH 2100 e Transmitter

EasyClean 350 Automated Cleaning/

Calibration System

An additional benefit gained from us-
ing the Xerolyt= Plus reference system
electrode is that it has no diaphragm, but
rather an open junction. The open-junc-
tion design significantly reduces mainte-
nance of the electrode.

After being whitewashed, the juice goes
to floatators and then to decantation.
Floatation (removal of solid materials) is
commonly achieved by adding a polymer
to precipitate solid materials from the
juice. Strict pH control will ensure the most
efficient use of polymer, optimizing the
process. During floatation, pH electrodes
are also subject to diaphragm fouling
(similar to whitewashing) and again, the
Xerolyt= Plus reference system is an ideal
choice:

Electrode InPro 4250
InTrac 777-SLM
pH 2100 e Transmitter

After flotation and decantation, the
process is nearly complete. There are no
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additional applications after floatation
where pH systems can help improve yield
and optimize processing. In the final steps
of sugar production, the juice is condensed
in large evaporators and the remaining
material is run through centrifugation to
extract the sugar. The wet sugar is then
dried and packaged.

Alcohol production

Alcohol production is initiated by
fermenting the juice not used to produce
sugar. However, the juice must be obtained
prior to sulphiting and whitewashing (pre-
viously described).

Alcoholic fermentation of the cane
juice produces ethanol, which is later sep-
arated during a distillation process. Yeasts
supporting fermentation require tightly
controlled temperature and pH conditions
for maximum conversion of the natural
sugars into alcohol. For best results, the pH
value of the juice must be within 3.0 — 3.5
during this phase of the fermenting
process.

The pH measurement system recom-
mended for alcohol fermentation is:

Electrode InPro 3200 or HA405-DPA
InFit 761-25BT
pH 2100e Transmitter

In the next issue:
other diagnostics measurements. |

InPro4800.

InFit 761.
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Satisfy all of your diverse per-
formance requirements!

There are new METTLER TOLEDO
Advanced Line Transmitters for parame-
ters pH/redox, oxygen and electrolytic con-
ductivity. Also available is a special version
of the oxygen transmitter for low-level
measurement of dissolved oxygen in the
ppb range.

This remarkable and versatile line of
transmitters combines superior technical
standard with ease-of-use. Process control
using dual limit contacts is just as feasible
as setting up closed-loop control. The
integrated PID controller can be config-
ured both as a pulse length and pulse fre-
quency controller. Functionally, there is
an alarm contact, a wash contact, and an
external hold input. Connectivity and con-
trol of an automatic sensor cleaning or
calibration system is possible via an inte-
grated communications interface.
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Two 0/4-20 mA current outputs are
available as standard. In addition to the
actual measured quantity, this allows the
temperature signal to be recorded at the
same time. Both values are also shown
simultaneously on the large LC display.
Operation could not be easier thanks to the
graphical user interface.

The pH 2100 e transmitter stores the
five most common buffer sets, which are
available during the Calimatic™ calibra-
tion process used to automatically detect
the buffer currently at hand. An adjust-
ment of zero on the basis of a sample can
also be performed. The SensoCheck™
function for continuous monitoring of
sensor characteristics rounds out the in-
strument’s functional diversity.

The transmitters are supplied inan IP
65 housing and are suitable both for direct
wall-mounting and for panel installation.
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New membrane shape for optimal pH

measurement

The shape of the membrane of METTLER TOLEDO pH sensors with HA glass membrane has been

redesigned to improve measurement characteristics and handling. The HA membrane glass is resistant to high-

alkaline solutions and therefore ideal for measurements in media with high pH values. It can also withstand

elevated temperatures. The alkaline error is minimal, and reliable results are assured under particularly critical

operating conditions.

NEW: spherical membrane

The change from the previous cylin-
drical form of the HA glass membrane to a
spherical form is accompanied by a num-
ber of important advantages:
I greater mechanical stability
1 improved cleanability of the sensor
I eliminating air bubbles in the inner

buffer

More rapid response of
temperature sensor

The position of the temperature sensor
has also been changed. The Pt100 or
Pt1000 is now more optimally situated di-
rectly in the inner buffer behind the glass

Type

HA405-DPA-SC-S8
HA405-DXK-S8

InPro 3200

InPro 4250

InPro 2000
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Temperature
sensor

Pt100
Pt1000
Pt100
Pt1000

Pt100
Pt1000

2 sterilization

membrane, resulting in some further ad-

vantages:

1 more rapid response of the temperature
sensor

I more precise temperature measurement
and compensation

METTLER TOLEDO Ingold electrode
types HA405-DPA-SC-S8 and InPro 3200
are both an excellent choice for a general
purpose electrode for sugar refining.
Processes which are more viscous or gen-
erally cause fouling and contamination
would benefit from the specific design of
the HA405-DXK-S8 or InPro4250. Finally,
if a particular process is extremely diffi-
cult, the InPro 2000 liquid series is our
most flexible problem-solver. |

Sensor tip
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Retractable housing systems
What should you know

With the aid of retractable housings, sensors can be quickly and safely withdrawn from a

process for cleaning and recalibration, then afterwards just as easily reinserted- all without

disturbing an active process. This sounds simple enough, but there are a number of issues to

consider in order to maximize the performance of a retractable housing system, regardless

if it is manually operated or part of an automated system. Specifically, particular attention

must be given to seal designs as well as aspects surrounding operational safety.

Periodic servicing of electro-chemical
sensors and physical sensors (turb-
idity/conductivity) is critical for optimum
performance. Regular inspection and
cleaning, including (re-)calibration, can
be the most cost-effective way to extend
sensor life and ensure measuring system
accuracy. Proper cleaning and calibration
requires the sensor — the most easily dam-
aged component of the system — to be
removed from the safety of its process hous-
ing and handled in environments where it
can be dropped or damaged. By using a
manually or pneumatically operated re-
tractable housing, or fully automated sys-
tem, the risk of damage is avoided and your
in-line sensor investment is maximized.

Like pulling a cork from a full barrel,
withdrawing a standard sensor connection
from an active process leaves a gaping hole
and introduces a possible contamination

Pos. 1 Pos. 2

Pos. 3

point. Traditional sensor housings safely
seal the process and keep it from leaking,
but make it impossible to check sensor per-
formance without first shutting down the
process. However, the same level of safety
can also be provided by a lock system or re-
tractable housing which allows access to
the sensor but prevents any egress of medi-
um.

Suitable retractable housings are now
available in a variety of designs. As a rule
the process is sealed off by means of a spig-
ot-type closure, such as is part of the im-
mersion tube, housing the sensor. This
principle is simple and, due to the double
0O-ring sealing configuration, also ex-
tremely reliable.

Pos. 4 Pos. 5

It all depends on the position of
the O-ring

Attention to detail provides the bene-
fits! Since the O-ring seal is largely re-
sponsible for overall correct function and
operational safety, the sealing elements
have to be carefully protected. In the re-
tractable housings of the series InTrac 77X
from METTLER TOLEDO, this requirement
is particularly well solved by the patented
arrangement of the sealing elements and a
wiper ring. Only by adopting an inverted O-
ring configuration is it possible to mount
the so-called wiper ring for removal of sol-
id particles from the shaft of the immersion
tube during its sliding movement (stroke).
This feature provides efficient protection of
the sealing elements from harm by abra-
sive media.

In addition to abrasive media, aggres-
sive chemical substances can also be a

The patented arrangement

of the O-rings guarantees safe outside
separation from the process

medium at an immersion depth
H100/H200.
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source of O-ring destruction, resulting in
the need for additional maintenance work.
When internal O-rings are damaged, it be-
comes necessary to completely demount
the housing. On housing types with the
sealing elements on the spigot itself, the
seals are continuously exposed to the medi-
um, which clearly increases the need for
service attention. However, the METTLER
TOLEDOQ inverted O-ring configuration en-
sures that, both in the measuring and in
the maintenance position of the housing,
only one sealing element is in direct con-
tact with the medium. The second O-ring
therefore only comes into contact with the
medium as a result of major wear and tear,
and serves as a safety barrier.
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InTrac 777-SL
retractable housing,
manually operated.

Safety first

One possible error in operation of a re-
tractable housing is actuation of the hous-
ing into the measuring position in a
process without having replaced a previ-
ously removed sensor. The result would be
an unintentional open passage direct to
the medium. Since in many applications,
the medium substance is either aggressive
or toxic, a special sensor detection system
has been developed for the InTrac re-
tractable housings. The InTrac 77X-SLX
safety mechanism locks the housing into
a position where the process is sealed un-
less a sensor is properly fitted within the
housing. Since a sensor cannot be re-
moved unless the housing is fully retract-
ed, this safety mechanism creates a fail-
safe design, thereby preventing an
unintentional open passage between the
environment and the process medium.
This type of design protects personal and
ensures environmental safety. |

InTrac 777-SL
retractable housing,
pneumatically operated.
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All conductivity sensors
now available with VP connector

VP connectors set new standtr  and cable can be sterilized without disas
Consistent with all recently relessedlyBy using InPro sensors from
sensors products from METTLER T@EED@ER TOLEDO, one type of conductiv
Ingold, all conductivity sensors in thy lcable type is needed for all conductivity
Pro7000 and InPro7100 Series amensovs, which simplifies ordering and
available with a \@®i¢®in) connectorstocking requirements. InPo 7002-VP
The rugged VP plug system has up to 8 con
tacts, and is absolutelytight€tP68).
In addition, the VP plug contacts are easy
to clean and assemble easily using an
alignment key for efrem connection.
The wide temperature ranggC(H£80
14QC/b22;j F to 284 iF) of the VP con InPo 7001-VP
nector is ideal for conductivity applications
where sterilization and autoclave proce
dures are required, since the entire sensor
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