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Accurate assay determination of TEGO®trant with silver
nitrate including near-infrared (NIR) quantification model

A well-known frequently used cationic
surfactant (TEGOtrant, also known as 1,3-
didecyl-2-methylimidazolium chloride) is
standardized in this Application Note. The
stoichiometric chloride is titrated
argentometrically with standardized silver
nitrate, enabling an extremely precise
determination of the assay. Therefore, the result
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determined is equivalent to the total surfactant
content, allowing the accurate calculation of the
cationic surfactant concentration.

Furthermore, a quantification model was
developed that uses NIR measurements in
addition to titration. This enables users to
quickly determine cationic surfactant content
using only NIR spectroscopy.
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INTRODUCTION

There are no primary or secondary standard
methods for titrating or determining the active
substance content of anionic and cationic
surfactants. A cationic titrant is standardized
using an anionic titrant, and vice versa. In short,
the result of this titration is a sum parameter
usually specified as «total surfactant content».
This value is then used to determine the content

SAMPLE AND SAMPLE PREPARATION

This application is demonstrated on 25 different
batches of TEGOtrant A100 (1,3-didecyl-2-

EXPERIMENTAL

The determination is carried out using an
OMNIS Sample Robot S — WSM, an OMNIS
Professional Titrator equipped with OMNIS
Dosing Modules, as well as a dAg Titrode along
with an OMNIS NIR Analyzer Solid (Figure 1).

Titration

An appropriate amount of sample is weighed
into the titration beaker, to which deionized
water and a nitric acid solution are added. A

NIR spectroscopy

A sufficient amount of sample is added to the
small cup NIR accessory. This is placed in the
corresponding holder which is already mounted
on the OMNIS NIR Analyzer Solid.
www.metrohm.com

in the actual sample.

The major weakness of this type of
standardization is the significant margin of error
one must accept. Because the exact
concentration of the titrant is unknown,
conclusions about the analyzed sample can only
be made with limited accuracy.

methylimidazolium chloride). The sample is
ground into a fine powder before analysis.

Figure 1. OMNIS Sample Robot S — WSM with OMNIS
Professional Titrator and OMNIS Dosing Modules equipped
with a dAg Titrode as well as an OMNIS NIR Analyzer Solid.

titration is performed until after the first
equivalence point with standardized silver
nitrate.

Five determinations were carried out
automatically in triplicate for each near-infrared
measurement.
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RESULTS

This method offers very accurate results, as from the titration and the NIR measurement
displayed in Table 1. The comparative differ by only 0.5%. Exemplary titration and NIR
measurement of the control sample, measurements of TEGOtrant are given in Figure
summarized in Table 2, shows that the values 2 and Figure 3, respectively.

Table 1. Selected results of the potentiometric determination of TEGOtrant.

Sample (n = 3), batch number Assay mean value in % SD(rel) in %
20780065 96.16 0.3
11020053 94.11 0.1
11070002 95.65 0.3
00470397 95.19 0.1
00530513 93.71 0.3

Table 2. Summary of results for assay determination of the TEGOtrant «control sample» by titration and NIR.

Control sample, batch number Assay mean value in % SD(rel) in %
20650022 by titration (n = 6) 97.61 0.2
20650022 by NIR (n = 15) 98.13 0.3
Difference 0.52% -
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Figure 2. Titration curve of TEGOtrant with silver nitrate and the dAg Titrode.
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Figure 3. NIR spectrum of TEGOtrant between the wavelengths of 1000 nm and 2250 nm.
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CONCLUSION

Potentiometric titration is an accurate and
precise method that can be used to standardize
the cationic surfactant TEGOtrant.

The OMNIS system used in this study is fully
automated and enables fast and reliable cationic
surfactant titration standardization. The
argentometric determination with the digital Ag
Titrode is highly accurate. Furthermore, the
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Ag,S-coated silver ring increases sensitivity,
delivering even better results.

When used with the corresponding OMNIS NIR
Analyzer Solid, OMNIS Software can easily create
a quantification model on a single platform,
offering users real added value for the
TEGOtrant standardization.
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OMNIS Professional Titrator
BIFTRE . RN EBAIOH OMNIS Titrator, AF 31T
BaMELREE(BR—/E). BFEA 35S OMNIS
Liquid Adapter HAR L EBAFBMREIRE—1FL
2, JUERNEERIITEE R TTEHREREN
FEFERT BE—otiR. SERTEREMEE
FHNRIEIRTFAT IR ER “Professional "ThEE1F AT IIE
- BRI T E AN A W L8 42 )
- TR E MR S EBN A R A IMER R Z TN E
AR DNRAE IR
- FLAY REE A1 2R A0/ S B 2R
- JREREAARNEIITEE S, 100 203 50 mL
- XA 3S £AR8 OMNIS Liquid Adapter: &4k
B F e, Bal WA~ ROREBIATIEE

W E AR NFNIRGEIR:

- R SR ETERE: ‘Basic” ThEEFAIIE
LAMEYSREEE—/A): "Advanced” I
BEVF T IE

- REMEFYSFE(R—/7), B 5 BFTH

%E:“Professional” TheEIFRIIE
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OMNIS Dosing Module

FF5 OMNIS Titrator J&E X THIZERIDIRIELR, LAY
BESMNATRE/IREEE. FIUY BE DI
BRA0/SABREHE FE 2R, LUWE A R MAVHE B EA. 718
H%EFE 5. 10, 205X 50 mLitEE & 7T,

OMNIS Dosing Module

FBF5 OMNIS Titrator & E X ABERINIRIZIR, L™
BESNBFBE/MREEE. AU BEHHIH
2RAN/ BRI RR, LUE RN R IMBESFER. P8
Hi%EiE 5. 10, 205 50 mLItEE & T,

OMNIS Dosing Module

FF5 OMNIS Titrator & E UARIZE R IRIZER, LAY
REUNBTRE/MREEE. WY REAHHBIH
a0/ R ie i es LUMEN BB E SR, A
HiEE 5. 10, 208 50 mLitEE &7,

OMNIS Sample Robot S —WSM (1T/2P)

OMNIS Sample Robot S — WSM E2#& 1 4~ OMNIS
Workstation Module, 8% 2 & BFEEMMRE
R EERBHROR. 1 DI, EABERUR
EENLENEETEEN MG, ZRSEN 2 MESR
IR T /Y 32 AR EBR 120 ML ILE, X
ERRUAGETERRRSTRMY Rt UEs2
RNEINER., RIBZERETUARGHESIN 2 BiF
MRURS— DI UEETENE. MEFEH
Ik, Sample Robot S AHL%A L RYH
OMNIS Sample Robot, X#a] LU#E &% 4 P LIEL
FENINT 7 MERENESRAZINEERETLE

o
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dAg Titrode Ag2S
 pH IKIBAZAY OMNIS B FHE IR BIR, A
S bk, IRIBBEMAY (Ag,S) RE HERT
Bis M REBUEMEIFIETIRER,
ZRHEIFBIERF pH EIEERTIUEE (FHERIRTE
), 140
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1Z BB TE BT 2B K,
dTrodes ®J7£ OMNIS Titratoren E1EH,

OMNIS NIR Analyzer Solid
ER BT IR SRR LT IM BN,
OMNIS NIR Analyzer @ —fizBIHTHREREF &
MAEF=RIELIIMNEIE (NIRS) BBRF R B TFENE
BEHEMDF., EARRAMBEANEHE OMNIS
Software RREZTE1Z NIR JEIBXAYRE . FJHE/EMEAN
REER L,
OMNIS NIR Analyzer Solid B =184
- 12 10 R AR 2 EAF0As 154 5
- B SR ENE BMEEER NS B
RIS EIMLER
- AEMHRNENRR,NESEHEDTEACEHE
)R EBX
- XPFREHMBTR
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