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Dissolved organic material
Typical end products
Alcohols, proteins, sugars, fats, etc. in various effluent streams in
the corn sweetener and beer brewing industries

Introduction

with an acid, in this case, with a strong Hydrochloric
acid HCl. HCl controls the pH of process water
streams providing water purity, demineralises water
and rinses cations from the resins. The cation resin
removes hardness from water while it is also alkaline.
-

Excess organics, or Total Organic Carbon Content
(TOC), e.g. alcohols, proteins, sugars, fats, etc. in
various wastewater streams in the corn sweetener
and beer brewing industries can incur fines and
penalties. In severe cases the plant can even be
closed.
As these effluent streams typically contain high levels
of TOC (up to 10,000 PPM) the Refractive Index
technique has proven to be a very successful
measurement method for this purpose.
Ion exchange is a filtration process aimed at
removing soluble ionised substances. For the
purposes, ion exchange resins in columns are used
in industrial plants.

Application
The solution to be treated, e.g. sugar solution, flows
through the resin in the exchanger column. As there
are cations and anions in the solution, two different
types of resins must be used: a cation exchanger
and an anion exchanger. The cation resin is used in
+
the hydrogen form (H ), thus, it must be regenerated

The anion resin is used in hydroxyl form (OH ), thus,
it must be regenerated with a strong alkali NaOH.
Alkaline environment softens the solution by
removing strong acids.
This combined arrangement produces pure solution.
After the solution has been demineralized, sugar can
be removed from the process, and produced in the
process sweet water forwarded to the storage tank.
TOC has traditionally been measured both on- and
off-line. Conductivity and non-dispersive infrared
(NDIR) are the two common detection methods used
in on-line TOC analyzers. These analyzers are
expensive to maintain and calibrate and there can be
frequent breakdowns in their operation.
Laboratory off-line samples and testing are used to
confirm the TOC analyzer readings. However, if the
sampling frequency for the laboratory analysis is too
small, potential TOC excursions can be missed.
To control the effluent effectively and provide the
wastewater treatment plant with warning of
exceptional loads, the measuring instrument used
must be reliable and remain in-line at all times.
K-Patents refractometer provides reliable in-line real-
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time measurement of the dissolved solids before the
sewage proceeds to the treatment plant. Wastewater
treatment plant knows incoming TOC and can keep
treatment process in proper operation and
compliance.

Installation
K-Patents process refractometers provide reliable
measurement for alarming of incoming dissolved

Instrumentation

solids (indication of high organics). For instance,
alarms can be set at 6,500 PPM and the pump shutoff at 7,500 PPM.
K-Patents Teflon Body Refractometer PR-23-M
provides in-line measurements of the effluent sewer
at its dispersing outlet to the treatment plant. The
refractometer can read 0-1% total dissolved solids
that correlate with 0-10,000 PPM TOC scale.

Description
Teflon Body Refractometer PR-23-M. A compact refractometer for chemically
aggressive solutions and ultra-pure fine chemical processes. Connected to the
process by a G1/2" female or a 1/2" NPT process connection. It has a built-in
flow cell designed to keep all metal and other easily corroding parts from coming
into contact with the process liquid.

Measurement range:

Refractive Index (nD) 1.3200 – 1.5300, corresponding to 0-100 % by weight.

