Application Note AN-T-248

Lithium hydroxide and lithium
carbonate in lithium hydroxide
according to ISO/AWI 11045-1

Two-step lithium hydroxide titration with OMNIS

Lithium hydroxide monohydrate (LHM) is a
preferred source of lithium for some of the high
energy density cathode materials available on
the market. Lithium carbonate impurities in LHM
can lead to handling issues, inefficient processes
during battery production, off-gassing effects,
and other potential issues. As a result, the
expectations and requirements for analytical test
methods used to certify the quality of upstream
materials have also increased. Titration test

www.metrohm.com

methods for lithium hydroxide and lithium
carbonate impurity are key for monitoring and
characterizing LHM product quality.

A two-step titration for lithium hydroxide and
lithium carbonate according to ISO/AWI 11045-
1 was performed in this study, resulting in fast,
accurate determination of both lithium
hydroxide and lithium carbonate in lithium
hydroxide samples.
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INTRODUCTION

As innovation drives increasing battery
performance, purity requirements for upstream
materials (such as lithium hydroxide
monohydrate) have become more stringent.
Lithium carbonate impurities in lithium
hydroxide monohydrate can lead to issues with
battery production, handling issues, and off-

SAMPLE AND SAMPLE PREPARATION

This application is demonstrated on solid lithium
hydroxide samples.

EXPERIMENTAL

The determinations are carried out on an
OMNIS Sample Robot S with Dis-Cover lids
(Figure 1), a nitrogen sparge source, a 907
Titrando, two 800 Dosinos, and an Ecotrode.

A 120 mL OMNIS beaker is sparged manually
with nitrogen, then 1 g of sample is weighed
into the titration beaker. The beaker is covered
with a Dis-Cover cap and placed on the OMNIS
Sample Robot S. The system adds 50 mL of
nitrogen-sparged ultrapure water and titrates,
under nitrogen, to pH 10.5 using 2 mol/L
hydrochloric acid. Following this, the system
titrates potentiometrically to two endpoints
using 0.01 mol/L HCI.
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gassing effects. The expectations and
requirements of analytical testing methods have
increased in recent years. Accurate test methods
for lithium hydroxide content and lithium
carbonate impurity are essential for
characterizing and monitoring the quality of
lithium hydroxide monohydrate.

No sample preparation is required.

Figure 1. An OMNIS Sample Robot S with Dis-Cover caps
and nitrogen sparging helps to protect the lithium
hydroxide samples from carbon dioxide absorption prior to
analysis.
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RESULTS

Repeatable results within the expected ranges
were obtained for all the lithium hydroxide
samples analyzed using this method (Table 1).
The first titration was a SET pH titration to pH
10.5 using 2 mol/L HCl. The second titration was
a DET pH titration using 0.01 mol/L HCl. The
two-step titration approach allows for efficient
titration of the high lithium hydroxide content
while still allowing for speciation of two
endpoints (Figure 2). The first endpoint, plus the
endpoint from the SET pH titration, corresponds
to the lithium hydroxide content, while the
second endpoint corresponds to the lithium
carbonate content.

Figure 2. Lithium hydroxide and lithium carbonate
endpoints from the second titration.

Table 1. Results of the determination of lithium hydroxide and lithium carbonate concentration in lithium hydroxide samples (n

=15).

Sample (n=15)

Lithium hydroxide (%)

Lithium carbonate (%)

Mean value 58.36 0.27

SD(abs) 0.10 0.02

SD(rel) in % 0.17 6.15
CONCLUSION

The two-step titration approach using an OMNIS
robot with Dis-Cover caps and nitrogen sparging
allows for fast and accurate determination of
both lithium hydroxide and lithium carbonate in
lithium hydroxide samples. The initial SET pH
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titration with 2 mol/L HCl to reach pH 10.5 saves
significant analysis time. The use of 0.01 mol/L
HCI for the second titration allows for the
speciation needed between the hydroxide and
carbonate endpoints.
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CONFIGURATION
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https://www.metrohm.com/products/2/1010/210100010.html
https://www.metrohm.com/products/2/1014/210140010.html
https://www.metrohm.com/products/2/1016/210160110.html

OMNIS Rod Stirrer Sample Robot
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https://www.metrohm.com/products/2/1006/210060010.html
https://www.metrohm.com/products/6/0190/601900030.html
https://www.metrohm.com/products/6/0260/602601010.html
https://www.metrohm.com/products/6/0140/601403030.html

= OMNIS16 x 120 mL(PP)
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TIWZv o, WFDY Y TIVE—H—DERHATEE
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Ho7ILT v o 602041030 (CEA. 20 1A,
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https://www.metrohm.com/products/6/0204/602041030.html
https://www.metrohm.com/products/6/0204/602041030.html
https://www.metrohm.com/products/6/0140/601400300.html
https://www.metrohm.com/products/6/0140/601400300.html

OMNIS

A WHOLE NEW LEVEL OF PERFORMANCE
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FEP tubing / M6 / 150 cm
With light and kink protection

FEP tubing / M6 / 150 cm
With light and kink protection

FEP tubing / M6 / 150 cm
With light and kink protection
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https://www.metrohm.com/products/6/1805/61805030.html
https://www.metrohm.com/products/6/1805/61805030.html
https://www.metrohm.com/products/6/1805/61805030.html
https://www.metrohm.com/products/6/0600/606003012.html
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https://www.metrohm.com/products/2/9070/29070010.html
https://www.metrohm.com/products/2/8000/28000010.html
https://www.metrohm.com/products/2/8000/28000010.html

807 Dosing Unit 20 mL

807 Dosing Unit. 20mL AZR¥ Y v & —ELTV
B MRET EMAB T — 4 F v & ISO/DIN 57
2 A& V& GL 45 THER bIVICERY {317 FTBE.

g FEP F 2 — 7Heiib. RILELTF v 7
807 Dosing Unit 20 mL
807 Dosing Unit. 20mL AZ 2 ) v &4 —ELV
BT SRR T —2F v 7 E. ISO/DIN 7
T 22 VR GL 45 THER MLVICERY i aT 8,
e FEP F 2 — 7#was. RILEF v 7,

Electrode Cable2m /F
For connecting electrodes with Metrohm plug-
in head G to Metrohm instruments (socket F).

Ecotrode plus

KEB/IBEERBED-HDEEPH B, BES v
R34V MEAT 75 LIEENICTL TIEL &
DE9, SBALRK: c(KC) =3 mol/L. BRER TR

=B
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https://www.metrohm.com/products/6/3032/63032220.html
https://www.metrohm.com/products/6/3032/63032220.html
https://www.metrohm.com/products/6/2104/62104030.html
https://www.metrohm.com/products/6/0262/60262100.html
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https://www.metrohm.com/products/6/0200/602007010.html
https://www.metrohm.com/products/6/0271/602710040.html
https://www.metrohm.com/products/6/0271/602710040.html
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