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Application Note AN-T-178
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Pyridine-free, fully automated determination according to
ASTM E1899, EN 15168, and DIN 53240-3

The hydroxyl number (HN) is an important sum
parameter for quantifying the presence of
hydroxyl groups. As a key quality parameter, it is
regularly determined in resins, paints,
polyesterols, fats, and solvents. Unlike other
standards, ASTM E1899 is free from pyridine and
does not require refluxing samples at high
temperatures for extended periods. It is
performed at room temperature, requires only a
small sample size, is applicable to extremely low
HN, and can be performed fully automatically.

This Application Note describes the
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potentiometric determination of HN in 1-octanol
and polyethylene glycol according to ASTM
E1899, EN 15168, and DIN 53240-3. Using the
OMNIS Dis-Cover technique, all sample
preparation steps can be fully automated.
Moreover, the use of an OMNIS Sample Robot
allows parallel analysis of multiple samples,
reducing the time per analysis for one sample
from approximately 24 min to 12 min, and
increasing productivity in the laboratory
considerably.
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SAMPLE AND SAMPLE PREPARATION

This application is demonstrated on 1-octanol
(theoretical HN of 430.08 mg KOH/g) and

EXPERIMENTAL

The determinations are performed on an
automated system consisting of an OMNIS
Sample Robot S equipped with Dis-cover, an
OMNIS Professional Titrator equipped with two
dSolvotrodes, and multiple OMNIS Dosing
Modules for the addition of the auxiliary
solutions.

An appropriate amount of sample is weighed
into the titration beaker, acetonitrile is added,
and the beaker is capped with the Dis-Cover lid.
After dissolution of the sample, TSI solution is
added, the beaker is covered and solution is
stirred for the stipulated time. Then deionized
water is added, and after stirring shortly,
acetonitrile is added. The solution is titrated
until after the second equivalence point with
standardized tetrabutylammonium hydroxide in
isopropanol.

RESULTS

Well-defined titration curves are obtained for
the tested samples. The result for 1-octanol is
well within the acceptable limit for the standard
with a low standard deviation. For PEG 3000,
which is analyzed on both work stations in

polyethylene glycol (PEG) 3000.
No sample preparation is required.

Figure 2. Sample Robot S with Dis-cover, OMNIS Dosing
Modules and OMNIS Titrator Professional equipped with
two dSolvotrodes.

parallel, acceptable results with low standard
deviations are obtained. Results are summarized
in Table 1. An example titration curve is
displayed in Figure 2.

Table 1. Results for the hydroxyl number determination according to ASTM E1899 on a fully automated OMNIS system

equipped for the parallel analysis on two workstations.

Hydroxyl number (n = 6)

Mean in mg KOH/g sample

SD(rel) in %

1-Octanol 435.63 0.3
PEG 3000 (WS 1) 36.56 0.3
PEG 3000 (WS 2) 36.22 0.5
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Figure 2. Titration curve of the determination of the hydroxyl number of 1-octanol.
CONCLUSION
Precise and reliable determination of the the productivity of a laboratory can be
hydroxyl number according to ASTM E1899, EN significantly improved. Furthermore, the OMNIS
15168, and DIN 53240-3 can be achieved using a system can be customized according to your
fully automated OMNIS system. With the option needs and expanded for other titration
to analyze up to four samples simultaneously, applications required for quality control.

Internal reference; AW TI CH1-1274-042019

CONTACT

Metrohm Taiwan Ltd.

BIEE R 46 55 5 12
108 ik info@metrohm.com.tw

www.metrohm.com 3 .ﬂ. Meirohm



CONFIGURATION
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OMNIS Professional Titrator
BIFTEY . R B AT OMNIS Titrator, A F#47
BLEMELSHE(E—/BE). BTFXEA 35S OMNIS
Liquid Adapter &R L BHF RMKREME—HL
2, JUERNEERIMITEE R TEHRERBTEN
FAEZTENT BR—afiiyl. SERTEREMEE
IR FATEER “Professional "ThEEIF RIIIE
B T E AN A W L8 42 )
- AU E AR A S BN AR B INE R Z TN
AR DRI IR
- B LAY REE A H 2R A0/ SE Hi HE 2R
- JIREREARNITEE S, 100 20350 mL
- XH 3S A8 OMNIS Liquid Adapter:&24t
B S, BaEmEr~T ROREBIATIEE

W E AN RA%IR:

- B SIRERE: “Basic” ThEEIFRIIE

- REMEY SHE(E—/E):“Advanced” Th
BEVFRIIE

- REFE Y SEE (R —/7), 81 5 BFITE
7E:“Professional” ThEEIF AT

OMNIS Dosing Module

FF5 OMNIS Titrator & E UARIZE R IRIZER, LAY
RESNBTRE/MREEE. WY REAHHIH
aaA0/ R e es LUMEN R RMBE SR, A
HiEE 5. 10, 208 50 mLitEE &7,

Pick and Place S

BFHWE S MEHE OMNIS Sample Robot
Pick&Place BIEMRIR, ZiER B IFRIR T ZE R 5
BZE, BRETEARSHEMN, BEY B HIDEER
19 Sample Robot MIBR 7 #REFIMEE 2 SME
FZE TS B0 Pick&Place ERAUER Sk RiBER, X
LEEBI4 A9 13 AT IRIT R A A2 7 SR ST AR
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https://www.metrohm.com/products/2/1001/210010310.html
https://www.metrohm.com/products/2/1003/210030010.html
https://www.metrohm.com/products/2/1010/210100010.html
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Pick and Place

BT %4&E] OMNIS Sample Robots Pick&Place &
RFZERIER, ZTER T EM S 1T AR,
NENHBAOB SR T EINBEO I RE ST
HEMEET Sample Robot E# 1791, TAREL
BT AOEE, BRD T2 EISEERE RS
7£ Pick&Place IR FHEM P HITEEREM,

4

FBFZ#EE] OMNIS Sample Robots Pick&Place &
RFZERRER, W TSR & — & EMHRR,
I FEE Pick&Place RFEVERREZIFEDITT
BZiE. EfEHESIMEERZZIBHES.

dSolvotrode

BTFAREIEKMEER/BREEN OMNIS #HFHE pH
Bk, WIBAEST S BIEENARIET T AN, FFEHR
FRIFNEORE, ZBkE:EA FIEBRNER.

LR T S5 IF KSR (R ERE R
)—ielEm.

BEEEMENNS L BERS,
dTrodes AJ7£ OMNIS Titratoren E{#EF,
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https://www.metrohm.com/products/2/1014/210140110.html
https://www.metrohm.com/products/2/1016/210160110.html
https://www.metrohm.com/products/6/0020/600203300.html
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