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Preparation of Si anode slurries:

SI Figure S1. A mixing step of silicon anode suspensions used before a coating process: the
active material (Si), conductive additive (CB), and binding agents (PAA or CMC/SBR or
Chitosan) are mixed in DI water using a planetary centrifugal mixer, and then 1 ml of solvent

(DI water) is added per 0.1 g of the total particle.



Results of Three interval thixotropic tests (3ITT):

The 3ITT test was used to investigate how shear stress affects the deformation and recovery
of Si anode slurry materials with different binders. The 3ITT values were used to calculate the
structural deformation parameters. The measurement process is divided into three sections,
allowing us to determine the time-dependent changes in the structure of the slurry (SI Fig. 2).
The first regime represents the idle state before the sample is processed, characterized by a
slow mixing rate in the container, and low shear rate. The second regime simulates the high
shear that occurs during the application, such as when the slurry is being cast onto a copper
current collector. The final regime describes the recovery of the structure after the application
has been completed. During the first and third intervals, a low shear stress of 0.1 Pa was
applied and during the second interval, a high shear stress of 100 Pa was applied. The storage
modulus and tand under the three stress intervals were used to calculate the structural

deformation and time-dependent structural recovery parameters (Fig. 5 in the main text).



a) PAA b) CMC/SBR ¢) Chitosan

10° . 10°

10
1. ! 1.
R
| 3 3 10t
108 10° 10°
1 G
T— G
1
0] 0 1o EESESED
5 o S © @ ©
o 1 T, P e s T, e
= £ s ; ———O s
o AN O o L) 8
1\,41 ' 10"
1 102
10° 10° 10 "
1PanpHs i CMC/SBR pH 3 Chitosan pH3 o o
i @ D .e .G
stans «tans «tans
10% . +10 10° + T T T T T 10 10° T T T T 10
0 20 40 60 8 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
time [s] time [s] time [s]
e ee 408 e 108
11 11. L "
5
D (o]
s Gy 10t 104
10" D 10
G’ T 102 G’y 102
= 10 2 - 10‘*) T
g =& s £ £ -
: 5= T T, 1 § = ssaessmwn T T o— £
° L S G F o, ! .
10? 3 107
G G’;
10 10° "
CHOISER NS Coppmmmmn 1o S e 10
.G .G
«tand «tans
T 10 T T T T T T T T 10 10° T T T T T T T T 10
O 20, 40 €0 20 100 120 340; 160 ‘180 0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
time [s] time [s] time [s]
ees ees 10° 10° ees  10° 10f
111 111. 111.
1
2. A, o 3
10° "G‘I G:Z.-I-G‘J 10 10° G’ 10
1 %
1 102 102
= . 10‘1 T T _ 10" T
o w . 1 =] © o
= S e —C— © & T: - et §
= S s . ]
o o g 5 s
10" 10" G 5
| 102 : S 107
1
10° 10°
1 cmerserpH 7 4 Chitosan pH 7 4
10 10
i Lo
stand etans
T 10° y 10 10° T 10
0 20 40 60 8 100 120 140 160 180 0 20 40 60 8 100 120 140 160 180 0 20 40 60 8 100 120 140 160 180
time [s] time [s] time [s]
. 10° 10° o 10° 10' . 10°
iv. iv. iv. \ -
1 " " | G G G’y G J
0 G’ G, G’510" 104 G’ 2 10} 10° 2
m O e )
102
1 10? 1 10% T.
= 10'1 __ 10! T __ 10! T, 2 T,
© w® ] 1 T, T © ® 100 ©
e Tafpe =& o £ & c
= 1 3[10° & > ] jpo° & > T
© 104 v » O T .
1 3 1 5 107
1 10 1 10
s o 2
1071 paapH 10 o+ 1979 cmeiseR pH 10 104 1977 chitosan pH 10 104
1 G 1 -G -G
~tans ~tans tans
10° r 10 10° 10 10° r 10°
0 20 40 60 8 100 120 140 160 180 0 20 40 60 8 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
time [s] time [s] time [s]

SI Figure S2. Three-interval thixotropic test results of silicon anode slurries with PAA,
CMC/SBR, and chitosan binders at different pH conditions: a) PAA binder, b) CMC/SBR
binder, and c) chitosan binder at i. pH 3, ii. pH 5, iii. pH 7, and iv. pH 10.



