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Determination of alkaline concentration State 7/2026

in detergent solutions

Background:

When it comes to cleaning agents for the ma-
chine cleaning of returnable bottles, a distinction
is made between ready-to-use, pre-packaged
formulations and detergent solutions that must
be prepared on site.

The latter consist of pre-softened water (to a
maximum of 10°dH), an active ingredient con-
centrate dissolved in it (complexing agents, wet-
ting agents, defoamers, corrosion inhibitors),
and the actual cleaning agent—caustic soda or
sodium hydroxide solution.

Detergent solutions are adjusted to a concentra-
tion of about 0.6 - 2 % caustic soda (= sodium
hydroxide, NaOH) dependent on sort of pollu-
tion and choice of cleaning temperature. With
longer usage, the content of sodium hydroxide
decreases within detergent solution, primarily
due to chemical reactions with dirt (saponifica-
tion of fat), but also with carbon dioxide (building
of sodium carbonate (soda)).

The lye concentration should be surveilled con-
stantly as too strong same as too weak concen-
trations of sodium hydroxide have disad-
vantages:

Unnecessary strong lye causes higher costs
and disturbs the workflow because of fraying out
labels causing sticky nozzles and sieves as well
as worse removal. Whereas weak lye has bad
cleaning effect as glue residuals of labels are re-
maining on bottles and microorganisms are only
removed insufficiently.
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Sketch of titration apparatus:
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Scope of delivery:

Automatikus burette TTS 50 ml, with
stand, rod 600 x 12 mm and holder 14/12
Erlenmeyer flask 200 ml, narrow neck
volumetric pipette 50 mli

peleus ball for pipette

phenolphthalein solution, 50 ml

methyl orange solution, 100 ml
hydrochloric acid 0.5 n, 1000 ml



Principle of determination:

The determination of pH value and electrical
conductivity of detergent solutions is very sim-
ple, but without providing an expressive state-
ment about the cleaning effectivity.

On opposite, the analytic determination of exist-
ing alkalinity of detergent solutions captures
very good the contents of sodium hydroxide and
soda as measure regarding the actual cleaning
effectivity. From the results it can be seen if the
detergent solution must be replaced or be inten-
sified with caustic soda.

The measuring of alkalinity is based on titration
of a 50mL sample detergent solution with 0.5 n
HCI (hydrochloric acid) after each other to two
different pH values:

The consumption of hydrochloric acid until value
pH 8 towards indicator phenolphthalein is
named the P value (free alkalinity); the total
consumption until pH 4 towards indicator me-
thyl orange is the M value (total alkalinity).
The obtained P and M values can be subse-
quently conversed into existing concentration of
sodium hydroxide and soda.

Execution:

Polluted and solids containing lye must be fil-
tered through folded filter prior to determination.

¢ Pipette 50 mL of detergent solution to be ex-
amined into the 200 mL Erlenmeyer flask

e Add 3-5 drops of phenolphthalein solution
from small dropper bottle (coloration red)

e Keep dropping 0.5 n hydrochloric acid from
burette into Erlenmeyer flask under careful
panning until preparation suddenly decolor-
izes (approx. pH 8)

¢ Read consumption of hydrochloric acid in mL
from burette; this is the P value (free alkalin-
ity)

¢ Add 6-8 drops of methyl orange solution (col-
oration yellow)

¢ Continue titration with 0.5 n hydrochloric acid,
until the preparation suddenly turns orange
red (approx. pH 4)

¢ Read total consumption of hydrochloric acid
in mL from burette; this is the M value (total
alkalinity)
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Remarks:

In such cases the titration is not finished after
addition of 50 mL hydrochloric acid, the titration
will be interrupted, the burette is refilled up to
zero point at new and then titration is continued.
The determined consumption of hydrochloric
acid must then of course be added up with 50
mL

Possibly the product information of detergent
manufacturers already contains remarks on how
the P and M values are evaluated and which
conclusion can be drawn. For example, the de-
tergent solution can be seen as exhausted as
soon as the M value exceeds the P value by
about one third.

Further calculation:

By following conversions, the separate indica-
tion of concentration of active sodium hydroxide
and soda is possible:

Sodium hydroxide [%]
= (P - (M - P))x0,040
Soda [%] = (M — P)x 0,106

Calculation example:

Titration of 50 mL detergent solution with 0.5 n
hydrochloric acid:

Consumption towards phenolphthalein: 35 mL
Consumption towards methyl orange: 47 mL

P value = 35
M value =47

Sodium hydroxide [%]

= (P — (M — P))x0,040

= (35 — (47 — 35))x 0,040
= 23x0,040

= 0.92%

Soda [%]

= (M - P)x0,106
= (47 — 35)x0,106
= 12x0,106

= 1.27%

All information in this publication is based on our current experi-
ence and knowledge.

Schliessmann Kellerei-Chemie does not guarantee that the prod-
ucts can be used without prior careful testing as described above,
nor that their use will not infringe the patent rights of third parties.
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