The following SOP for 2032 coin cell assembly and cycling (formation, aging test, rate capability test,
self-discharge test, calendar aging test) was used in the BIG-MAP project. The project has received
funding from the European Union's Horizon 2020 research and innovation programme under grant
agreement No 957189).

People involved in the writing of the SOP: Mathieu Morcrette, Alexis Grimaud, Matheus Leal de
Souza, Valentin Meunier.

The images are also part of the PhD thesis of Matheus Leal de Souza, defended in January 2024



Standards and Protocols for the BIG-MAP project

Those protocols targeted 2032 coin cells, with the following chemistries:

Cathode: NMCS811, LNO, LFP

Anode: Gr, Si/Gr (11% : 74% of the electrode mass)

Coin cell assembly:

It follows the scheme below, for thin film separators (such as Celgard)

Volume of Electrolyte is ideally between 4 and 6 times the electrode minimal porosity. Minimal porosity
is defined as (anode porous volume + cathode porous volume + separator porous volume). Electrolyte

is added twice: first above the anode, and then over the separator for optimized spread.

1 stainless steel spacer is added between the case and the working electrode, and between the spring
and the counter electrode. Its thicknesses are as such as they guarantee good contact between the stack
and both cases when cell is sealed. The ideal stack height is 1.10 times (not less than 1.03 or more than
1.28) thicker than that of the empty cell (only positive and negative cases) height when sealed. For that,

the thicknesses of each case are considered to calculate the stack height.
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All of the protocols below were concepted as a general procedure, but they may be modified to
attend specific electrode or electrolyte chemistries, and specific cycling conditions.



FORMATION CYCLES CHARGE DISCHARGE DATA
CYCLES QUANTITY PHASE PHASE RECORD
CC Cno; 5mV

Fgl_l—ctll and Vi < CI50; CC D/10; and eacl
Positive half-cell 5 min OCYV S min OCV 305
LE CCD/0; CC C/10- SmV
Negative half-cell CV icaterr << DVS0; 5 min O C;." and each
5 min OCV — 30s

Table 1 Formation cycles protocel for full-cell, posithe half-cell or nepatwe half-cell.

The cycling protocol below is just an example of the targeted cycling conditions focused on the BIG-
MAP project experimental study. The charge or discharge phase currents could be modified to evaluate
cell degradation under the intended current rate of study.

DISCHARGE
PHASE

AGING FROM FORMATION  CYCLES
CYCLING CYCLES QUANTITY

CHARGE
PHASE

Full-cell and Positive
half-cell

MNegative half-cell

Table 3 Aging from cycling protocol jfor full-cell, positive half~cell or negative half-ceil.

The rate tests are asymmetric, meaning that there is one D-rate (same charge and different discharge
currents), and one C-rate test, that could be operated independently.

RATETEST TCORMATION CYCLES CHARGE DISCHARGE
CYCLES QUANTITY PHASE PHASE
CCD/20:
CCD/0:
CC €20 (or CC gﬂ
C/10; icutoff < C/20); :
5 min OCV CC1D;
CC2D;
Follows table 1 each varving =

Tiable 4 Rate capability mifial pretocols for D-rate and for C-rate. During the varyimg current dansity ovcles, a 5 mim OCF iz
applied m the end af the phaze qf charge or discharge.



FORMATION CYCLES CHARGE DISCHARGE
CYCLES JU! [ PHASE PHASE

RATE TEST

C-rate

appiied in the end of the phaze gf charge or discharge.

CHARGE

PHASE DISCHARGE PHASE

DISCHARGE

Table 6 Self-discharge protocel for @ cell in OCF ar 100% SO0C at the end of the COCT charge stap.



For the calendar aging, a time length of 1 week was employed, but this could be enlarged for periods
of 1 month, for example.

FORMATION REFERENCE

CYCLES CYCLE

1 Cycle

CC Cio;

. CC D/10;
CV icuns = C/20; CC Cno: .
CV icatorr < V202
5 min OCV CV icatoff < C/20;
Follows table 1 5 min OCV
165 ) Loop to charge phase
CC D/10; ocv o
i until end of criteria
CV icutest < D20
5 min OCV

Tabile 7 Calendar agimg protocol for a cell in OCT at 100% 50C.



