
BACKGROUND
Process piping and vessels used in the pharmaceuti-
cal and food and beverage industries require period-
ic cleaning without disassembly to remove residue
from previous batches and to sanitize both the pro-
cess piping and vessels. Depending upon the indus-
try and the particular products involved, the cleaning
can involve alternately flushing with water, caustic
solutions, acid solutions, sanitizing (bleach) solu-
tions, and steaming to kill microorganisms.

THE PROCESS
Since the various cleaning solutions used are more
conductive than the water used for flushing and final
rinsing, conductivity can be used to monitor the vari-
ous cleaning steps and the final rinse. Each cleaning
solution’s flush is typically followed by a water flush,
so each step of the cleaning process will appear on
a strip chart as a series of conductivity increases.
The progress of the final rinse can be followed as a
decrease in conductivity until the conductivity drops
to the conductivity of the rinse water, which indicates
that rinsing is complete.
The cleaning solutions used for CIP are used for sev-
eral cleanings and gradually lose strength due to dilu-
tion with residual rinse water and through the clean-
ing action itself. Conductivity can often be used to
monitor the strength of the cleaning solutions to indi-
cate the need for replenishment (Figure 1).
In the high flow, low pressure system, a cascading
action serves to clean the lower portions of the pro-
cess vessels. A typical CIP program entails the fol-
lowing:

1. A pre-rinse with RO-treated water, consisting of
three bursts, each of a one-minute duration to
remove the bulk of the soil load;

2. A continuous 30-minute wash of from 0.5% to
1.0% alkaline detergent at 180°F (82°C);

3. A one-minute rinse with RO-treated water;
4. A 30-second rinse (sometimes ten minutes

or more is requisite) of from 0.5% to 1.0%
nitric or phosphoric acid solution at 150°-180°F
(65°-82°C);

5. A two-minute rinse with RO-treated water to
remove the phosphoric acid residues; and,

6. A final one-minute rinse with deionized water.

THE MEASUREMENT
One of the major requirements for equipment and
sensors used in CIP applications is that they be san-
itary in design. This means that the surface of a sen-
sor should not contain contours or crevices that
could trap residue from the product, that could then
decay or harbor microorganisms.
The Model 245 Sanitary Flow-Through Toroidal
Conductivity Sensor mounts directly into the clean-
ing lines via tri-clamp flanges. Toroidal sensor tech-
nology seldom requires cleaning and features
smooth surfaces, unlike contacting conductivity sen-
sors. Therefore, toroidal sensors are the ideal choice
for CIP installations.
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Model 245 Clean-in-Place
Toroidal Conductivity Sensor
• Toroidal (inductive) principle measure-

ment of construction.

• Meets 3-A sanitary standards.

• GRAS List wetted materials (PEEK, EP,
and 316L stainless steel).

Model 1055 Conductivity Analyzer
• Multi-parameter instrument.

• Measures your choice of conductivity,
percent (%) concentration, or resistivity. 

• Up to two (2) sensor inputs and two (2)
4-20 mA outputs, plus alarms.

• Easy to use.

• Multi-language.

Model Xmt-T Toroidal
Conductivity Analyzer
• Measures conductivity, resistivity, or

percent (%) concentration.
• Percent concentration curves for

0-12% NaOH, 0-15% HCl, and 0-25%
or 96-99.7% H2SO4, 0-20% NaCl, or
custom curves.

• Fully Descriptive Diagnostic Messages and easy-to-use
interface spells out each operation in English, French,
German, Italian, or Spanish.

• Two wire, 4-20 mA output with superimposed HART
digital signal or FOUNDATION Fieldbus output.

FIGURE 1.  Clean-In-Place Applications


