THORNTON

Leading Pure Water Analytics

Silica Measurement for
Pure Water Treatment & Turbine Protection
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Background

Silica is in all water supplies and requires mem-
brane separation and/or ion exchange for its
removal. With ion exchange, it is the most loose-
ly held anionic contaminant and therefore the
first fo break through an anion or mixed bed ion
exchanger.

Monitoring silica in makeup water treatment
immediately after anion exchange provides the
key parameter for initiating regeneration. Sensing
the first silica break-through and stopping the
run reduces the operating cost of mixed bed ion
exchangers downstream by lowering the frequen-
cy of their more expensive and more time-con-
suming regenerations compared with single bed
ion exchangers.

Makeup water quality affer mixed bed deioniza-
tion can also be very sensitively monitored at low
ppb silica concentrations. Silica has negligible
conductivity and therefore cannot be detected
using conductivity measurements already present
on the outlet of such mixed bed deionizers.

In the water/steam cycle, silica volatilizes with
steam and deposits on high pressure turbine
blades in a silicafe form that is extremely difficult
to remove. In the turbine, even a modest thickness
of silicate reduces capacity, lowers efficiency and

can cause imbalance. In the worst case it can
result in thrown blades. Silica also confribufes to
deposits on heat exchange surfaces and reduces
thermal efficiency in other parts of the plant.

Silica is always present in cooling water so
ppb-level silica measurement is crucial in defect-
ing small condenser leaks and for identifying
exhaustion of condensate polishers. As mentioned
previously, this sensitivity is needed because con-
ductivity cannot detect silica.

Keeping in mind these varied sources of poten-
tial silica contamination and the associated
damage, direct, confinuous silica measurement
is the best means to protect plant assets against
confamination.
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Silica measurement

Accurate silica measurement requires care in
order to achieve consistent results. The measure-
ment uses a molybdate reagent that produces a
color change with silica that is detected photo-
metrically. To achieve low level sensitivity, the
color change is enhanced using an additional
reducing reagent. In boiler drum samples where
phosphate is used, the phosphate must be
sequestered by a third reagent to prevent interfer-
ence as phosphate also reacts with molybdates.
Silica measurement also must accommodate
changes in sample and optics clarity without
drifting.

The design of the METTLER TOLEDO Thornton
2800Si Silica Analyzer is optimized to handle
these measurement challenges. With each mea-
surement cycle, it re-zeroes itself on the sample
to correct for any changes in optics or sample
clarity. The 2800Si then meters in the appropriate
amounts of reagents, allows completion of the
color change reactions and takes the measure-
ment. After thorough automatic rinsing, it repeats
the measurement cycle based on user-configured
timing. This timing can be used to optimize the
compromise between response time and reagent
consumptfion.
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The 2800Si Analyzer enables unattended automatic
calibration at a user-configured interval. It uses a
relatively high concentration standard solution that is
easy fo prepare and handle.

The METTLER TOLEDO Thornton 2800Si analyzer
is confained in a fully enclosed cabinet to protect
reagent containers, tubing and other components
from the plant environment.
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