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Figure S1. The calibration curves for A) nitrogen, B) oxygen and C) hydrogen, normalized by argon

signal.

Table S1. Flow rates of the calibration gasses individually mixed with Ar

flow O,/ flow (O,+Ar)
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Figure S2. MS calibration curve obtained with O, and H, mixture, with 20 ml min-! Ar flow, as a
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carrier gas.
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Figure S3. General example of the situation given in the Figure S2.

Figure S3 presents general case showing two data sets, similar to the Figure S2 A). To correct
for this deviation y, can be calculated as:
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Figure S4. MS response when measuring O, and H, mixture, with Ar as a carrier gas
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For either H, or O, with N, calibration was performed by using two mass flow controllers and
sampling the stream. A backpressure regulator was used to investigate if the pressure affected
the signal. For all measurements a total flow of 200 ml/min was used.

O, with N, calibration

As can be seen in Figure S5 the MS signal follows the set dilution well. When the total pressure
is increased the total signals for both O, and N, were increased. However, the proportion of the
two signals remained constant.
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Figure S5. a) MS calibration curve obtained with O, and N, mixture at atm. (b) Raw MS signals
compared at various total pressures. The set flow was 100 ml/min O, and 100 ml/min N,.

H, with N, calibration

For H; with N, linear increases with dilution where obtained. However, as the pressure was
increased the obtained ratio changed. As such, a different type of calibration was required.
Considering how the signal for the same dilution changed with pressure the following function
was utilized:
k 1
f(pabs)z —ky*p k +k4—
(1 +e 2 abs) 3

Where k are constants and p,ys is the absolute pressure of the system.
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Figure S6. MS calibration curve obtained with H, and N, mixtures. A) MS signals compared to the
set composition. B) MS signals for different gas compositions at various total pressures.
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Using these imperical functions a calibration curve is made for each measured point and
converted to the percentage.

a5 : — ®)15
0 [ m
|
141 1 141
|
= \ =
L13 I © 13}
g ! %1 3
) ! 5
|
% 1.2} : % 12}
o | O
|
11¢ : 11¢
|
|
1 ' ' L L | L L 1 L L L L L
0 1 2 3 4 5 6 0.2 0.4 0.6 0.8 1 1.2 14
Time /h DOC or SOC /-
<) 5 9 50
45+ 45
© 40| © 40
% °
S35t 535
= o
“g’ 30} ‘é 30
] 2 25|
251
20t
20+
15 ‘ ‘ ‘ ‘ ‘
15 0.2 04 06 08 1 1.2 1.4
DOC or SOC /-
e . f)

—
0} ! (1
\
\

Pressure /bar
Pressure /bar

0.2 0.4 0.6 0.8 1 1.2 1.4
DOC or SOC /-

Figure S7. Cell voltage (a,b)/ temperature (c,d) and pressure (e,f) during overcharging the
battery modul vs time (a,c,e) and DOC or SOC (b,d,f)
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