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.
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OMNIS Sample Robot S Pick and Place

Ry 7EY a2 =)L [Peristaltik] (2 F v > &JIV).

Pick&Place Ev a2 — /b, BLUV2EBBEZEIC
BATI-ODZRDIAEHD DWW OMNIS
Sample RobotS, CDYRFALTIE2 2DY V7
IWZ v oIcEWNT, 120mL oY 7))l —H—
R BERDRAAN=ZDEITONTEY., EVa—JL
RNDY AT L. BRICHAILTONIREBTING
TN, SO THRERE RS ESIENTEET
CERBICH LT, YRATLITIEEIZ2 DODANY R %
Dy iRy 7ELVEMD Pick&Place E¥ a2 — )b
ERMBIDIEDNTE, Z—T7y b eBETB
ENTEFET, BRDET— VRT3 VHRER
HBE. D Sample Robot & L ¥4 2 FTD
OMNIS Sample Robot ICHERT 2 2 & Twm 4 2
F TD Pick&Place €Y a—=ILIZEWT 7 2DZ vy
DY 7NN ELHITLTREL, RIV-T v &
AEITE T IENTEXT,
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OMNIS
REBESSVEELHE (FE/XE) OILDHDE
R EY 2 - ILRDBARAZEZEOMNISZ A hL—%
=TT, 3SVFy hT72T78T77/8Y—Ic&l).
EZMEDOERYBWICEL TEINFTUTHRWIFE
DEEMEFVIT, BERBIFAEEY2-ILE
SOV Vva—a1=Zy ML TERICAVY 747
L—2avd32EnTE LEICHLTREZ—F
THRTZDZEHAETT., MOBEEY 2 —IVE
FE =YV I EV - VCLBEITRED-HD
HeEZ 14 R [Professional (7B 7xzv¥a+
W) Z8H»FT,

oY aAvERIEO-AILERY T2 EN LT

Gl

MDT 7V =3 v I FEBRRDIZHD

BOFEEY 2 —IVEIE =YV I EY 21—

W& AD F THHR AT BE

S ROXFVIREZ=ZELV/FIFOY MR

2 —ZIT & BHRN AT BE

SR ABYY e =Y A ZICHE: 5. 100 20,

50 mL

-3STU/RY—It&B )XY N TR T 2— 1k

EMEDLEBEI) RN, A—H—DF YT

IWERE T — 42 0 BEpEmX

ARE—-MBLVVY I b0z F7F 7V 3!
SRRETEE BEES M v R [Basic(N—Y v 2
)]
-REBESSVHELHETE (FE2/XH) HiE>
4t~ [Advanced (77 b/v> R) ]
-EITHEEHORSBES S VEELRE (F
£/7Z58)): #8E 5 A1 > X [Professional (7 0
Zxwv¥ativ)]

OMNIS

HAE/ M= v BAEMEaL Y MTL->THERTY
B1.HODOMNISHERBENDEHDIOHD b —
VIEYVA-ILTTY, AMEDBER2 Y MELTH
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dSolvotrode
HopSE/IEEDIFKEEDIZHD OMNIS BT
VEIEAPH BB, W ZAAXA V75 VIZEEHD
BOWBRDI-OICRBELINTEY., ZLFTT7)L
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