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Accurate and reliable results with the Optrode according to

the classical Epton titration

The two-phase Epton titration method is the
standard approach for titrating ionic surfactants.
It is used whenever the delivery conditions
specify this method or when potentiometric
surfactant titration cannot be carried out, such
as with powdered washing agents.

This Application Note presents the two-phase
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titration of ionic surfactants according to Epton.
The titration is optimized for the OMNIS
Software. Specifically, the concentration of
sodium dodecyl sulfate (SDS) in shower gel is
determined by titration with hyamine using an
Optrode M2.
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INTRODUCTION

Two-phase titrations were first developed in the
early 1930s and still continue to be improved
upon. In 1947, chemist S. R. Epton developed the
Epton titration method. In this first iteration, an
anionic sample is mixed with methylene blue in
diluted sulfuric acid (as an indicator), and
chloroform. Vigorous shaking forms an ionic salt
that is extracted into the chloroform, turning the
phase a blue color. Titrating with the classical
cationic surfactant cetylpyridine bromide causes
the color to slowly migrate into the upper
aqueous phase. The endpoint is reached when
both phases turn blue.

In the 1960s, Holness and Stone developed the

SAMPLE AND SAMPLE PREPARATION

This application is demonstrated on shower gel.

EXPERIMENTAL

The determination is carried out on an OMNIS
Professional Titrator equipped with OMNIS
Dosing Modules (Figure 1) as well as an Optrode
M2.

An appropriate amount of sample is weighed
into the titration beaker, then deionized water,
mixed indicator (dimidium bromide-disulfine
blue), and chloroform are added. The solution is
titrated with standardized hyamine until after
the first equivalence point is achieved using a
wavelength of 520 nm.
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method into its current form. They replaced
methylene blue with a mixed indicator,
dimidium bromide-disulfine blue, and used
Hyamine® 1622 as cationic titrant. This new
indicator clearly improved endpoint recognition
because the color change is only observed in the
chloroform phase. The chloroform phase is red
in the presence of excess anionic surfactant ions
and blue in the presence of excess cationic
surfactant ions.

Depending on the titrant (e.g., hyamine or SDS),
either anionic or cationic surfactants can be
titrated. Despite this, the term «Epton titration»
has stuck and is still used today.

Sample preparation is not required.
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Figure 1. The OMNIS Professional Titrator with OMNIS
Dosing Modules (shown here) are ideal for two-phase

titrations of ionic surfactants when equipped with the

Optrode M2.
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RESULTS o L

The Epton titration method offers very accurate f
results, as displayed in Table 1. An exemplary 7
titration curve of SDS in shower gel with ;
hyamine is given in Figure 2, showing the sharp

jump in voltage at the equivalence point.
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Figure 2. Epton titration curve at 520 nm with one
equivalence point.

Table 1. Results of the Epton titration of SDS in shower gel (n = 6).

Sample (n=6) SDS (%) SDS (mmol/100g)

Mean value 5.09 17.65

SD(abs) 0.05 0.19

SD(rel) in % 1.1 1.1
CONCLUSION
Precise and reliable determination of ionic system. The Optrode M2, with its glass shaft, is
surfactants according to the Epton two-phase fully resistant against solvents and is therefore

titration can be achieved using an OMNIS ideal for surfactant titrations with chloroform.

CONTACT

Metrohm Taiwan Ltd.

BFEE "ER 46 58 5 12
108 &dt™ info@metrohm.com.tw

www.metrohm.com 3 .ﬂ. Meirohm



CONFIGURATION

www.metrohm.com

hn,

OMNIS Professional Titrator
BT R R B A OMNIS Titrator i& FIR3L
BITRAES OMNIS EERGWIZ O TTHETT BTF4
AMELELBE(R—/E). HTHEA 35S OMNIS
Liquid Adapter &R L BHF RMKREME—HL
2, JUERNERERIMITEE R TEHRE BTN
FEZFENYT B—aBAnNs. 8ERTEREMY
R SRR R 1T E R “Professional "Th8E 15 7T
Ik,
B T E AN A W L8 4T )
- AT LU E AR A S BN AR B INE R Z TN
AR DRI IR
- HESREEF R
- JIRERAEARNITEE S, 100 20350 mL
- XH 3S A8 OMNIS Liquid Adapter:&24t
B S, BaEmErT KRB TIEE

W EENFNIRGEIN:

- R SIRETEE: “Basic” THEEFAIIE

- AANEY SREEE—/E):"Advanced” I
BEIF A

- RS MEYSREE—/ET), B 5 BETHE
7E:“Professional” TheEIFRIIE

OMNIS Dosing Module

FF5 OMNIS Titrator & E UARIZE R IIRIZ LR, LAY
RESNBTRE/MREEE. WY REAHHBIH
axA0/ R ne i es LUMEN R MMBE SR, A
HiEE 5. 10, 208 50 mLitEE &7,
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https://www.metrohm.com/products/2/1001/210010320.html
https://www.metrohm.com/products/2/1003/210030010.html

Optrode M2
B 8 M AR KMERE SR FE R, PTLUE
WDERAES (tiamo 2.5 K& A ERRA) 208 ek ket
TTRKD, ZIEBEN AT cam=, F RS TEE
o XMTE T RIAVE XSS TFHIA:

- #2088 USP 3% EP WYIEKBMRE

- REIRERNE

- TAN/TBN #&#& ASTM D974

- RER N E

RELTHE Fe. AlL Ca

- IKEEE

- 1R4E USP BOMRERIR B &
BB NESE TN EENERE (L EIER)RNERE

o

50-150 mL
FF 6014050X0 J@EM _EEBRIH A B NEZER 50 -
150 mL EEM,
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https://www.metrohm.com/products/6/1125/61125000.html
https://www.metrohm.com/products/6/0140/601406250.html
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