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
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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.

www.metrohm.com

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

CONTACT

Metrohm Taiwan Ltd.
FEE "R 46 58 5 12
108 &dtm™

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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Pick and Place S

BFMWiE S MEHE OMNIS Sample Robot
Pick&Place BYEMRZIR, ZIER EIFRIR X ZER4 M
B, BRETEARSIMKMN, BEY EBHEER
219 Sample Robot MIBR 7 # @ EFIMEKE 2 ShE
FETIES 1N Pick&Place BRUR IR RIELR, X
LEERI A9 R AT IR R A A2 7 SR ST AR

Pick and Place

FBFZ#&E OMNIS Sample Robots Pick&Place &
RRZERRR, ZTER R EMS THNERR,
PR DI 2 B IS FrE R R237E Pick&Place 1
REFEMPHITEEREN. MRS EZHRE N
DTEIZ TS LERIRI R

4

BFZ4#&E) OMNIS Sample Robots Pick&Place &
BRRZEREER, TR & — & AE AR R.
PIAFIEE Pick&Place BRABIERBRFHFED T T
BRZfiE. EfEHERTMEEREZIBEES.

OMNIS Rod Stirrer Sample Robot
B ER, T EEEEE OMNIS Sample Robot, &
BEELFRBL(2.5K),
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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
https://www.metrohm.com/products/2/1006/210060010.html
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20 mm ETFE
WMEEREE 20 mm, 2 ERRE, B FEABIFN
“Titrator” (A E) BB “Sample Robot”

4365 mm
OMNIS Sample Robot Pick&Place #9#MFkt5, A F
MERINE R 43-65 mm BIRERAT,

3 NS14/4 6.4mmP and P

BEF 3PN NS14# 4D 6.4 mm FILHEESL, TH
F OMNIS Sample Robot Pick&Place(B2& 2 MUK
EAIINEEZRE)H Pick&Place ERAUERAFHY 120
mL SR, BERIFRE REMERE,

OMNIS 16 x 120 mLPP

OMNIS # &%, HF OMNIS Sample Robot
Pick&Place i&F2 16 MM, UTH &Y RI{ER
:6.01400.200. 6.01400.300. 6.01400.303,
L RANE (PP)
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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
https://www.metrohm.com/products/6/0204/602041030.html
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OMNIS 16 x 120 mLPP

OMNIS # &%, HF OMNIS Sample Robot
Pick&Place i&F2 16 MM, UTH &Y RI{ER
:6.01400.200. 6.01400.300. 6.01400.303,
L RANE (PP)

120 mL20
ZERRIRIBM BRI @M 120 mLERTF OMNIS #m
28 602041030,20 1

120 mL20
ZE BRI IS BRI AR 120 mL &R F OMNIS #
28 602041030,20 1

FEP /M6 / 150
T RRIF AR IP
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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
https://www.metrohm.com/products/6/1805/61805030.html

OMNIS

A WHOLE NEW LEVEL OF PERFORMANCE
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FEP /M6 / 150
LRI AT RIP

FEP / M6/ 150
wICIRIRIP AT RIP

OMNIS 2

DIFEN AR OMNIS Software E—& WindowsTM

HENLETT,
11

- ZWFFHEE 2B M OMNIS IR&FFIIE
- FUEE B R R A # I TAUE.
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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/6/0600/606003012.html
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907 Titrando
BFEA—NZEOM Dosino MIRETEBAS T
MBERR-EBNBEEBENBAHEEN.
- %3AME 800 Dosino IER S
- hZ(DET). FE=(MET)FL 27 € (SET), BeA0
PH-STAT EE(STAT). RR-ZBARBEHE
(KFT)
- (EABFEFMBRNE(MEAS CONQ)
- EEmRk iTrode”
- IR A& EE, LQH
- AT HEBESR SRS RSN MSB 0
- USB 0O
- A OMNIS-Software. tiamo-#43% Touch
Control
- WNBREEHE GMP/GLP #0 FDA ZE3K, tban 21
CFRZE 11 25

800 Dosino (1.5 m)
800 Dosino —fhm AT R RATIRSEH
BEE, EBREEZEMNBES(EEE 1.5m).

800 Dosino (1.5 m)
800 Dosino &—#m A S e AR B TTIR G IFEHR
BopRE, REREZEMNBL(KE 1.5 m),

807 Dosing Unit 20 mL

807 Dosing Unit, RN EMEIE S H,20 mL K\t
ERAENE, FTREEHR 1SO/ DIN IIBEL GL 45
RO £, FEP BEERE. BAY BURE k.
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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
https://www.metrohm.com/products/6/3032/63032220.html
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807 Dosing Unit 20 mL

807 Dosing Unit, s AEMEIES A,20 mL KBt
EEMENE, FILRESR 1SO/ DIN HEIBIEL GL 45
AT L. FEP BE&ERE. BAY BUBE k.

2/F
BT 8 HEm L HBGERRE N UER K BIREED R
TR (FEUIEE)

Ecotrode plus

BEATEKNER/BEENAES pH Bik. BEEQD
PRAEXT )5 A EX, SEEBAZRc(KCl) =3 mol/L,fi#
GEEERRT,

OMNIS Sample Robot S
BT OMNIS Sample Robot S R4 &
OMNIS REERKERLEM 6.02007.000 HH = 6EY

e
=
an o
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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
https://www.metrohm.com/products/6/0200/602007010.html

Dis-Cover 120 mL OMNIS 16

OMNIS Sample Robot Pick&Place &4t 120 mL
HmH 6.01400.200. 6.01400.300 #0
6.01400.303 A Dis-Cover &%

Dis-Cover 120 mL OMNIS 16

OMNIS Sample Robot Pick&Place &4t 120 mL
HmH 6.01400.200. 6.01400.300 #0
6.01400.303 A Dis-Cover #&=F-
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https://www.metrohm.com/products/6/0271/602710040.html
https://www.metrohm.com/products/6/0271/602710040.html
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