Application Note AN-T-179

Fully automated determination of
TAN/TBN according to ASTM
D664 and ASTM D2896

Fast and reliable analysis of non- and fully synthetic motor
oil used in the automotive industry by potentiometric

titration

Knowing the exact acid number and base
number of an engine oil is important to
determine its quality. Monitoring the total acid
number (TAN) and total base number (TBN) of
engine oils can also prevent damage to engine
components. Both TAN and TBN can be
accurately determined in fully synthetic and
conventional engine oils used in the auto
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industry.

This Application Note presents the
determination of TAN (ASTM D664) as well as
TBN (ASTM D2896) in motor oil samples using
potentiometric titration methods. Automated
parallel titration is performed using the OMNIS
Sample Robot S and the OMNIS Titrator
equipped with dSolvotrodes.
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SAMPLE AND SAMPLE PREPARATION

This application is demonstrated on fully
synthetic motor oil SAE 5W/40 as well as non-
synthetic (conventional) motor oil SAE 30,

EXPERIMENTAL

The determinations are carried out using an
OMNIS Professional Titrator equipped with a
dSolvotrode on an OMNIS Sample Robot S
(Figure 1). To avoid manually handling
chemicals, all solutions can be automatically
added using an OMNIS Dosing Module.

An appropriate amount of sample is weighed
into the titration vessel and solvent is added.
Afterwards, the solution is titrated until after the
first endpoint with standardized potassium
hydroxide for the total acid number, or with
standardized perchloric acid in acetic acid for
the total base number.

One exemplary titration curve of TBN with
HCIO,, is shown in Figure 2.

RESULTS

This method offers very accurate results for TAN
and TBN oil analysis as displayed in Tables 1 and

Table 1. Results for the TAN oil analysis according to ASTM D664.

Motor oil (n = 6)

labelled as mineral oil.
No sample preparation is required.

Mean in mg KOH/g sample

Figure 1. OMNIS Sample Robot S equipped with an
OMNIS Titrator, OMNIS Dosing Module, and dSolvotrode
for the automated determination of TAN and TBN in
motor oil samples.

SD(rel) in %

SAE 5W/40 3.80

1.6

SAE 30 1.16

1.2
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Table 1. Results for the TAN oil analysis according to ASTM D664.

Motor oil (n = 6)

Mean in mg KOH/g sample

SD(rel) in %

SAE 5W/40 3.80

1.6

SAE 30 1.16

1.2

Table 2. Results for the TBN determination according to ASTM D2896.

Motor oil (n = 6)

Mean in mg KOH/g sample

SD(rel) in %

SAE 5W/40 9.05

0.4

SAE 30 1.01

1.6
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Figure 2. Titration curve of the TBN determination of SAE 5W/40.

CONCLUSION

Titration is a very fast and accurate method that
can determine the total acid number and total
base number of engine oil (both synthetic and
conventional). The OMNIS Titrator equipped
with a dSolvotrode delivers reliable
determinations. This automated system offers
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flexible analyses combined with high-end
software. Aside from improving the precision
and speed of the determinations, OMNIS
provides results that are on par with or better
than other established titration systems.

L2 Metrohm



CONTACT

M AEHE
tERHEEX ERIE1S

B 151&7E702

100085 4= marketing@metrohm.co
m.cn

CONFIGURATION

OMNIS Sample Robot S Pick and Place

OMNIS Sample Robot S BB —N1F5)"RIER (2
BIB)F1— Pick&Place IR UK K 2 i, 7T EHe
ANEBMBE. WERFEATRMERENVE THRT
327120 mL MHERE., BERCAGHEFRNEST
SRESTE, F I rT R B AR NIETT,

ZRAGEIRERSZEY BREAIAEIRNRUKLS
hI—" Pick&Place R HILEBEHE, MRFE
BZ TR, MNANELE Sample Robot &R L #4&
FBEAE) OMNIS Sample Robot, LRI {EL MEME
FIREREZ XM Pick&Place ##1R EFHITAME 15 4%
B E KME,
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https://www.metrohm.com/products/2/1010/210101010.html
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OMNIS Professional Titrator
BIFTEY . R B AL OMNIS Titrator, B F#47
LEMELSHE(E—/BE). BTFXEA 35S OMNIS
Liquid Adapter &R L BHF RMKREME—HL
2, JUERNEERIMITEE R TEHRE BTN
FAEZTENT BR—afiiyd. SERTEREMETE
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 DNRAEIR
- FJLAY REE A H 2R A0/ S B 2R
- JIRERAEARNITEE S, 100 20350 mL
- XH 3S A8 OMNIS Liquid Adapter:&24t
B S, BaEmEr~T KRR GBIATIEE

W EZEXANREFEIN:

- R SR ETERE: ‘Basic” ThEEFRIIE

- AANEY SREEE—/E):"Advanced” I
BE1F AT E

SR EAMELSBE(BE—/T), B 5 BFTH
7E:“Professional” THEEIFRIIE

OMNIS Dosing Module

FF5 OMNIS Titrator & E UARIZE R IRIZ LR, LAY
RESNBTRE/MREEE. oY REAHHIH
axA0/ R ie i es LUMEN R BE SR, A
HiEE 5. 10, 208 50 mLitEE &7,

dSolvotrode

RTFAPREIEKMEER/BEERN OMNIS HFHEL pH
Bk, WIBESNSBHEENSRETT ML, FHEH
FRIBENE ORI, ZBREERFIEEENER,

LR T SIF KSR (R ERE Z BRI
)—HfER,

EEEMENNS L BRRP,
dTrodes ®J7£ OMNIS Titratoren E1EH,
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