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Figure S1: Schematic of polymer aggregate shape as described by the USANS correlation length model parameter, 

n, which is the Porod exponent. 

USANS of PCM and BM PAA and LiPAA 

Figure S2 presents the USANS scattering curves of neat PCM PAA or PCM LiPAA 

solutions in D2O plotted as a function of Q, as well as a function of shear rate. Table S1 summarizes 
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the data and physical significance of the PCM based binder measurements. All mathematical errors 

presented in the tables below are mathematically derived in the SasView software.

Figure S2: USANS data of (A) neat PCM blended PAA solution in D2O and (B) neat PCM LiPAA solution in D2O 

plotted as intensity of the scattered beam as a function of Q, which is a length scale in reciprocal space. USANS 

measurements performed at 0 Hz are represented by blue squares while those performed at 30 Hz are represented by 

black squares. The blue and black lines represent the fit of the correlation length model to the data at 0 and 30 Hz, 

respectively. There are error bars on all points; however, some error bars are smaller than the points. Both PCM 

PAA and PCM LiPAA USANS data was obtained at NCNR.

Table S1: Summary of planetary centrifugal mixing (PCM) PAA and LiPAA binder neat solutions measured using 
USANS at both 0 Hz and 30 Hz shear rates.
Parameter Shear 

Rate (Hz)
Average 
Value

Error Physical Meaning

PCM PAA
0 9.9x105 8.5x10-4C
30 3.1x105 2.7x10-4

De-aggregates with shear

0 1.1x10-8 2.1x10-10A
30 2.1x10-9 1.2x10-10

Agglomerates with shear

0 1008 nm 86.9 nmL
30 897 nm 146.3 nm

Clusters shrink with shear
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0 3.5 0.11n
30 3.5 0.48

Conformation becomes slightly 
more ellipsoidal

0 3.5 0.16m
30 3.5 0.39

Chain packing unchanged

PCM LiPAA
0 1.2x106 9.5x10-4C
30 1.2x105 1.0x10-4

De-aggregates with shear

0 8.2x10-14 6.6x10-23A
30 1.0x10-14 6.3x10-24

Agglomerates with shear

0 1178 nm 858.7 nmL
30 1500 nm 66.3 nm

Clusters elongate with shear

0 2.5 2.0x10-9n
30 2.2 2.4x10-9

Conformation becomes more 
ellipsoidal with shear

0 3.9 0.24m
30 4.0 2.4x10-9

Chain packing increases with shear

Figures S3 and S4 present the neutron scattering curves and their fits as a function of the neutron 

wave vector, Q, of BM PAA at 0 Hz and 30 Hz and Si+BM PAA at 0 Hz and 30 Hz, respectively. 

Tables S2 and S3 present the values of the correlation length model parameters and their physical 

interpretation.

Figure S3: USANS data of neat BM blended PAA solution in D2O plotted as intensity of the scattered beam as a 

function of Q, which is a length scale in reciprocal space. USANS measurements performed at 0 Hz are represented 

by blue squares while those performed at 30 Hz are represented by black squares. The blue and black lines represent 

the fit of the correlation length model to the data at 0 and 30 Hz, respectively. There are error bars on all points; 
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however, some error bars are smaller than the points. BM PAA USANS data were obtained at SNS. BM PAA has been 

reported in reference 1, but has been reproduced here for easier comparison.1

Table S2: Summary of ball milled (BM) PAA binder neat solutions measured using USANS at both 0 Hz and 30 Hz 
shear rates.1

Parameter Shear 
Rate (Hz)

Value Error Physical Meaning

BM PAA
0 2.1x109 5.4x107C
30 9.1x109 1.6x109

Aggregates with shear

0 8.9 1.72A
30 4.0x10-4 3.3x10-3

Agglomerates with shear

0 1000 nm 68.9 nmL
30 1700 nm 82.6 nm

Clusters elongate with shear

0 1.6 1.08n
30 2.9 0.93

Conformation becomes more 
ellipsoidal with shear

0 5.9 0.41m
30 9.7 0.47

Chain packing increases slightly 
with shear

Figure S4 presents USANS scattering curves plotted as a function of Q for BM LiPAA at 

both 0 Hz and 30 Hz. The fittings of BM LiPAA at 0 Hz and 30 Hz at high Q are statistically the 

same. However, the fits diverge at low Q and are qualitatively important to show the affect shear 

has on the neat BM LiPAA solution. This provides a baseline for the Si+BM LiPAA slurry where 

it can be observed that adding silicon causes a variety of changes in the dynamics of the slurry. 

Table S3 summarizes the correlation length fit parameters for BM LiPAA at 0 Hz and 30 Hz and 

their physical meaning. The aggregation of BM LiPAA decreases by about five orders of 

magnitude (C=1.4x109 to 1.4x104) with increasing shear rate. The agglomeration of the BM 

LiPAA solution increases by about nine orders of magnitude (A=1.2x10-2 to 3.8x10-11) as a 

function of increasing shear. As the shear rate increases from 0 Hz to 30 Hz, the cluster length of 

BM LiPAA decreases by two orders of magnitude (L=25,277 nm to 538 nm). However, it should 

be noted that the L parameter for BM LiPAA is very large and is outside the Q range shown in 
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Figure S4; therefore, it is likely that this model parameter is not sensitive to the data set, and has 

limited physical meaning. The shape of the aggregate for the BM LiPAA solution at 0 Hz is a 1D 

rod (n=1). This may account for the extended cluster length observed for BM LiPAA at 0 Hz. 

However, as shear increases to 30 Hz, the polymer aggregate conformation of BM LiPAA shifts 

from a linear chain to a polymer ellipsoid with a larger z dimension (n=1 to 4). This is supported 

by the slope of the BM LiPAA at 0 Hz curve, which has the steepest slope at low Q (Q=0.0001) 

for all the LiPAA solutions at all shear rates, indicating that BM LiPAA has more spherical 

polymer aggregates (Figure S4). The polymer packing density in the polymer cluster decreases by 

2.67 times (m=4.0 to 1.5) for BM LiPAA as shear rate increases.

Figure S4: USANS data of neat BM LiPAA solution in D2O plotted as intensity of the scattered beam as a function of 

Q, which is a length scale in reciprocal space. USANS measurements performed at 0 Hz are represented by blue 

squares while those performed at 30 Hz are represented by black squares. The blue and black lines represent the fit 

of the correlation length model to the data at 0 and 30 Hz, respectively. There are error bars on all points; however, 

some error bars are smaller than the points. BM LiPAA USANS data were obtained at SNS.

Table S3: Summary of ball milled (BM) LiPAA binder neat solution measured using USANS at both 0 Hz and 30 Hz 
shear rates. 
Parameter Shear 

Rate (Hz)
Value Error Physical Meaning

BM LiPAA
0 1.4x109 5.5x107C
30 1.4x104 2.4x103

De-aggregates with shear

A 0 1.2x10-2 9x10-3 Agglomerates with shear
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30 3.8x10-11 7.2x10-12

0 25277 nm 322 nmL
30 583 nm 1114 nm

Clusters shrink with shear

0 1.0 0.10n
30 4.0 0.34

Conformation becomes more 
spherical with shear

0 4.0 2.6x10-9m
30 1.5 0.13

Chain packing decreases with shear

SANS of Neat BM PAA and BM LiPAA Solutions in D2O

Static SANS measurements on neat PAA and LiPAA solutions prepared by a BM process 

were used to investigate individual polymer chain conformations and clustering strength on a 

length scale of 1-500 nm to understand the difference in PAA and LiPAA on the level of the 

individual polymer chains.2-3 By understanding the differences between PAA and LiPAA polymer 

physics on a small scale, the aggregation, agglomeration, and subsequent polymer conformation 

dynamics on a larger scale can be more effectively elucidated.  

SANS data of neat BM PAA and BM LiPAA solutions in D2O were modelled using the 

correlation length model, which is described by Equation 1 and is schematically represented by 

Figure S5.2-3 Because SANS is on a different length scale than USANS, the correlation length 

model parameters have a slightly different meaning. Specifically, A characterizes clustering 

strength, where an increase in clustering strength is characterized by a decrease in the A 

parameter.2-7 Clustering strength, which characterizes agglomeration on a length scale of 400-500 

nm, can be thought of as the first step to larger scale agglomeration/aggregation. The Porod 

exponent, n, represents the shape of the cluster, which is indicative of polymer chain conformation 

in the cluster.2-7 The scaling parameter C corresponds to the density of polymer chains in a polymer 

cluster on a length scale of approximately 100-400 nm where more chains leads to an increase in 

clustering strength.2-7 L is the correlation length, which corresponds to the size of an individual 

polymer chain or the Debye length on the order of tens of angstroms2-7. Finally, the exponent m 
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relates to the free volume in the cluster where m=1/μ where μ is the excluded volume parameter, 

which characterizes if polymer chains behave as collapsed globules, ideal chains, or swollen chains 

that are characterized by self-avoiding walk polymer chains.2-7 The ideal polymer chain model 

assumes that all monomer in a polymer chain are rigid rods where their orientation is independent 

of the location of neighboring monomers inasmuch as two monomers can occupy the same space.8 

The self-avoiding walk model is similar to the ideal chain model except that two monomers cannot 

occupy the same space.9-10

Figure S5: Schematic representation of SANS data fit to a correlation length model in which C represents density of 

chains in a cluster, A represents clustering strength where polymer clusters are connected one another, n is Porod 

scattering which characterizes the shape of the individual polymer clusters, m is Lorentzian scattering which 

characterizes free volume in the polymer cluster, and L is the correlation length and characterizes the Debye length 

of the polymer.

Table S4 presents the fit parameters of the correlation length model of neat PAA solution in D2O 

and neat LiPAA solution in D2O. 

Table S4: Summary of ball milled (BM) PAA and LiPAA neat binder solutions measured using SANS at 0 Hz.
Parameter PAA in 

D2O
Mathematical 
Error for 
PAA

LiPAA in 
D2O

Mathematical 
Error for 
LiPAA

Physical Meaning

C 2.1 0.01 5.4x10-3 1.5x10-4 PAA is less solvated 
than LiPAA
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A 1.2x10-6 2.3x10-7 2.6x10-6 9.9x10-8 PAA has more 
discrete polymer 
clusters than LiPAA

L 48.3 Å 0.26 Å 2.68 Å 0.13 Å PAA has a larger 
Debye length than 
LiPAA

n 3.0 0.01 2.73 9.2x10-3 PAA chains are 
more spherical than 
LiPAA chains

m 1.7 3.2x10-3 4.0 6.9x10-9 PAA chains are 
swollen; LiPAA 
chains are collapsed 
on themselves

Figure S6 presents the polymer chain shape, Debye length, number of discrete polymer 

clusters (to scale), and polymer chain interactions. BM LiPAA has a smaller C value than BM 

PAA (C= 5.4x10-3 versus 2.1), which corresponds to more effective cluster solvation by 

approximately 400 times. Since BM LiPAA has a larger A value (1.2 x10-6 for BM PAA versus 

2.6x10-6 for LiPAA), BM PAA has about 2.2 times more discrete polymer clusters. The scattering 

curve of BM PAA has more intensity at all Q values than that of the BM LiPAA curve, indicating 

more discrete scattering centers, where more discrete scattering centers correspond to more 

polymer clusters. The correlation length, L, corresponds to the Debye length (i.e. how far the 

electrostatic effect of a charge carrier goes). BM PAA has a Debye length of 48.3 Å, approximately 

18 times larger than that of BM LiPAA, which is 2.68 Å.11 The n parameter, which corresponds to 

the conformation of individual polymer chains, is based on how steep the slope is at low Q. The 

steeper the slope, the higher the n parameter, and the more spherical, or globule-like, the polymer 

chain conformation is. Therefore, BM PAA chains have a more globule-like conformation 

(n=2.95) while BM LiPAA chains are more elongated (n=2.73), or stretched, than BM PAA.12-13 

From the m parameter, the BM PAA individual polymer chains are swollen, because the excluded 

volume parameter, μ, is equal to 0.59 (m=1.69). A μ value of greater than 0.5 indicates swollen 
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polymer chains, while a μ value of less than 0.5 indicate collapsed chains.2-3 Since the μ value of 

BM LiPAA is 0.25 (m=4.0), the individual polymer chains are collapsed.2-3 A μ value of 0.5 

indicates that the polymer chains are a theta conditions, which indicates that the chains behave like 

ideal chains, as described above.2-3

Figure S6: Schematic representation of (top) the shape of the polymer chains, Debye length of each chain, and number 

of discrete polymer clusters (to scale) and (bottom) the interaction between polymer chains (i.e. if the chains are 

collapsed or swollen) of neat BM PAA solution (left) and neat BM LiPAA solution (right). 

USANS of Si+PCM PAA, Si+BM PAA, Si+PCM LiPAA, and Si+BM LiPAA

Figure S7 presents the neutron scattering curve as a function of the neutron wave vector of 

Si+PCM PAA at 0 Hz and 30 Hz, and Table S5 summarizes the values of the correlation length 

parameters.



S10



S11

Figure S7: USANS data of (A) Si+PCM PAA slurry in D2O and (B) Si+PCM LiPAA slurry in D2O plotted as intensity 

of the scattered beam as a function of Q, which is a length scale in reciprocal space. USANS measurements performed 

at 0 Hz are represented by blue squares while those performed at 30 Hz are represented by black squares. The blue 

and black lines represent the fit of the correlation length model to the data at 0 and 30 Hz, respectively. To more 

easily make comparisons among the data, Graph C shows all the Si+PCM PAA slurry and Si+PCM LiPAA on one 

graph. There are error bars on all points; however, some error bars are smaller than the points. Both Si+PCM PAA 

and Si+PCM LiPAA slurries USANS data were obtained at NCNR.

Table S5: Summary of planetary centrifugal mixing (PCM) PAA and LiPAA binder silicon slurries measured using 
USANS at both 0 Hz and 30 Hz shear rates.
Parameter Shear 

Rate (Hz)
Value Error Physical Meaning

Si+PCM PAA
0 6.3x106 929.6C
30 2.5x106 1.4x105

De-aggregates with shear

0 4.6x10-7 4.18x10-16A
30 9.8x10-8 2.9x10-8

Agglomerates with shear

0 407 nm 17 nmL
30 233 nm 9 nm

Clusters shrink with shear

0 3.4 0.40n
30 3.5 0.03

Conformation becomes more 
spherical with shear

0 2.4 0.04m
30 2.7 0.03

Chain packing increases slightly with 
shear

Si+PCM 
LiPAA

0 1.6x106 3.2x104C
30 4.3x106 3.3x105

Aggregates with shear

0 3.2x10-7 5.6x10-8A
30 1.7x10-9 1.05x10-11

Agglomerates with shear

0 207 nm 1 nmL
30 403 nm 21.6 nm

Clusters elongate with shear

0 3.5 0.02n
30 4.0 4.1x10-9

Conformation becomes more 
spherical with shear

0 2.5 0.02m
30 2.3 0.03

Chain packing decreases with shear

Figure S8 and S9 present the neutron scattering curves of Si+BM PAA and Si+BM LiPAA, 

respectively. Table S6 and S7 provide the values for the correlation length model for Si+BM PAA 

and Si+BM LiPAA, respectively. 
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Figure S8: USANS data of (A) Si+BM blended PAA solution in D2O plotted as intensity of the scattered beam as a 

function of Q, which is a length scale in reciprocal space. USANS measurements performed at 0 Hz are represented 

by blue squares while those performed at 30 Hz are represented by black squares. The blue and black lines represent 

the fit of the correlation length model to the data at 0 and 30 Hz, respectively. There are error bars on all points; 

however, some error bars are smaller than the points. Si+BM PAA USANS data was obtained at SNS. Si+BM PAA 

has been reported in reference 1, but has been reproduced here for easier comparison.1

 

Figure S9: USANS data of neat Si+BM LiPAA solution in D2O plotted as intensity of the scattered beam as a function 

of Q, which is a length scale in reciprocal space. USANS measurements performed at 0 Hz are represented by blue 

squares while those performed at 30 Hz are represented by black squares. The blue and black lines represent the fit 

of the correlation length model to the data at 0 and 30 Hz, respectively. There are error bars on all points; however, 

some error bars are smaller than the points. Si+BM LiPAA USANS data was obtained at NCNR. 

Table S6: Summary of ball milled (BM) PAA binder silicon slurries measured using USANS at both 0 Hz and 30 Hz 
shear rates.1
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Parameter Shear 
Rate 
(Hz)

Value Mathematical Error Physical Meaning

Si+BM PAA
0 6.0x105 0C
30 4.6x105 1.7x104

Aggregates with shear

0 6.4x10-9 3.3x10-11A
30 7.7x10-4 5.7x10-4

Agglomerates with shear

0 76 nm 0.2 nmL
30 120 nm 3.2 nm

Clusters elongate with shear

0 4.0 3.1x10-4n
30 2.6 0.08

Conformation becomes more 
ellipsoidal with shear

0 3.8 0m
30 3.0 0.11

Chain packing increases 
slightly with shear

Table S7: Summary of ball milled (BM) LiPAA binder silicon slurries measured using USANS at both 0 Hz and 30 Hz 
shear rates. 
Parameter Shear 

Rate 
(Hz)

Value Error Physical Meaning

Si+BM LiPAA
0 1.4x104 373C
30 3.9x106 5.8x104

De-aggregates with shear

0 7.2x10-7 7.9x10-8A
30 1.8x10-9 4.5x10-12

Agglomerates with shear

0 246 nm 8.3 nmL
30 278 nm 3.5 nm

Clusters shrink with shear

0 2.6 0.01n
30 4.0 0.01

Conformation becomes more 
spherical with shear

0 1.6 0.02m
30 2.8 0.02

Chain packing increases with shear

SANS of Si+BM PAA and Si+BM LiPAA slurries

All sphere model parameters are the same for the Si+BM PAA and Si+BM LiPAA 

dispersions. The same volume percent (13 vol%) of silicon was used in each dispersion, and the 

solvent of both dispersions was D2O, which has a scattering length density of 6.4x10-6 Å-2. Since 

the same silicon nanoparticles were used in all dispersions, the scattering length density is 6.4x10-6 

A-2 and the radius of the nanoparticles is 1250 Å. The F scaling parameter is 0.04 for all dispersions 
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because the polymer volume fraction is 4% for all dispersions. Figure S10 presents a schematic 

representation of Si+BM PAA and Si+BM LiPAA in terms of number of discrete polymer clusters, 

Debye length, polymer chain shape, and polymer chain interactions. Figure S11 presents the 

neutron scattering curves of BM PAA, BM LiPAA, Si+BM PAA, and Si+BM LiPAA. When 

comparing cluster solvation effectiveness, BM LiPAA is 3 times more solvated in the 

silicon/polymer dispersion than the BM PAA in its silicon dispersion (C= 30 or 10 for BM PAA 

and BM LiPAA, respectively). However, the BM LiPAA in the silicon dispersion is 1848 times 

less solvated than in the neat BM LiPAA solution. Similarly, the BM PAA in the silicon dispersion 

is 14.4 times less solvated than in the neat BM PAA solution. Somewhat counterintuitively, the 

Si+BM LiPAA dispersion has 1.68 times more discrete polymer clusters than the Si+BM PAA 

dispersion. Based on the n parameter, BM LiPAA chains in the silicon dispersion are in the 

conformation of a hard sphere. One way this happens for polymer chains is for the chains to be 

severely adsorbed and aggregated onto the nanoparticle. The value of the n parameter goes from 

2.7 to 4 for the neat BM LiPAA solution to the Si+BM LiPAA, respectively. This difference also 

supports that BM LiPAA is adsorbed onto the silicon particles. For the BM PAA chains in the 

silicon dispersion, the chains are a swollen (i.e. large dimension in the z direction) ellipsoid. Since 

the n parameter goes from 2.9 to 3.6 for the neat BM PAA solution to the Si+BM PAA dispersion, 

this indicates that the BM PAA is adsorbing onto the silicon. However, there is a difference of 1.3 

between the n parameter for the BM LiPAA solutions while the difference for the BM PAA 

solutions is 0.65, which indicates that BM LiPAA is more aggregated onto the silicon.14-17 Based 

on the m parameter, the excluded volume of BM LiPAA in the Si+BM LiPAA dispersion is 0.25, 

which corresponds to collapsed polymer chains. The BM LiPAA chains in the Si+BM LiPAA 

dispersion are more collapsed than they are in the BM LiPAA neat solution. However, the excluded 
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volume parameter of BM PAA in the Si+BM PAA dispersion is 1, which corresponds to swollen 

polymer chains. Therefore, the addition of silicon did not change the collapse/swollen nature of 

the individual polymer chains. Finally, the Debye length, L parameter, of both BM LiPAA and 

BM PAA in the silicon dispersions is 75 Å.

Figure S10: Schematic representation of (top) the shape of the polymer chains, Debye length of each chain, and 

number of discrete polymer clusters (to scale) and (bottom) the interaction between polymer chains (i.e. if the chains 

are collapsed or swollen) of neat Si+BM PAA slurry (left) and neat Si+BM LiPAA slurry (right).

The effect that silicon has on the polymer dynamics can be probed with SANS on a smaller 

length scale than USANS. BM LiPAA in the presences of silicon is more effectively solvated than 

BM PAA for the same reasons as described above for the neat solutions. The Si+BM LiPAA 

dispersion has more discrete polymer clusters than the Si+BM PAA dispersion, which is 

counterintuitive because a more solvated polymer would conventionally lead to fewer polymer 

clusters. However, in SANS, clusters that are loosely tangled with one another (i.e. a lot of free 

volume within the cluster) will appear as one cluster.2-3 

Since the n parameter goes from 2.9 to 3.6 for the neat BM PAA solution to the Si+BM 

PAA dispersion, this indicates that the BM PAA adsorbs onto the silicon. However, there is a 

difference of 1.3 between the n parameter for the BM LiPAA solutions while the difference for 

the BM PAA solutions is 0.65, which indicates that BM LiPAA is more aggregated onto the 
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silicon.14-17 A Porod scattering exponent of 4 is valid in a mixed polymer-colloid slurry and 

indicates that the polymer as adsorbed onto the silicon and is an appropriate value in the mixed 

slurry system.18-20 This indicates that the BM PAA chains are more outstretched into the water 

phase than the BM LiPAA chains. Therefore, in the presence of silicon, BM PAA is better able to 

entangle with other BM PAA polymer clusters as compared to BM LiPAA entangling with BM 

LiPAA polymer clusters. To encapsulate silicon effectively, cannot be so collapsed that it insulates 

individual silicon particles from one another. Otherwise, the silicon particles are not able to 

participate in electrochemical reactions.

The excluded volume parameter of BM LiPAA in Si+BM LiPAA is 0.25, corresponding 

to collapsed polymer chains, which also supports their agglomeration on the silicon particles.13, 17, 

21. The excluded volume parameter of BM PAA in the Si+BM PAA slurry is 1, which corresponds 

to swollen polymer chains and may indicate that BM PAA chains more easily entangle with one 

another. Therefore, the addition of silicon did not change the collapse/swollen nature of the 

individual polymer chains. 

Figure S11: SANS data of a Si+BM PAA slurry (raw data=blue squares, fit to the data=blue dashed line), Si+BM 

LiPAA slurry (raw data=black circles, fit to the data=black dashed line), solution of BM PAA in D2O (raw 

data=orange triangles, fit to the data=orange dashed line), and a BM LiPAA solution of BM LiPAA in D2O (raw 

data=purple diamonds, fit to the data= purple dashed line) plotted as intensity of the scattered beam as a function of 

Q, which is a length scale in reciprocal space. All SANS data were obtained at NCNR.
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Table S8 presents the values of the parameters of the summed sphere and correlation length model 

for Si+BM PAA and Si+BM LiPAA.

Table S8: Summary of ball milled (BM) PAA and LiPAA binder silicon slurries measured using SANS at 0 Hz.
Parameter Si+PAA in 

D2O
Mathematic
al Error for 
Si+PAA

Si+LiPAA in 
D2O

Mathematical 
Error for 
Si+LiPAA

Physical 
Meaning

D 0.13 --- 0.13 --- Volume 
fraction of 
silicon

SLD of 
silicon sphere

2.07x10-6 Å-2 --- 2.07x10-6 Å-2 --- Scattering 
length density 
of silicon

SLD of 
solvent

6.39x10-6 Å-2 --- 6.39x10-6 Å-2 --- Scattering 
length density 
of D2O

r 125 nm --- 125 nm --- Radius of 
silicon 
particles

F 0.04 --- 0.04 --- Volume 
fraction of 
polymer

C 30 4.8x10-8 10 4.5 Si+LiPAA 
clusters are 
more solvated 
than Si+PAA

A 5.1x10-5 4.2x10-6 3.0x10-5 8.4x10 Si+LiPAA has 
more discrete 
clusters than 
Si+PAA

L 7.5 nm 1 nm 7.5 nm 0.69 nm Debye lengths 
are the same

n 3.6 0.20 4.0 0.23 Si+LiPAA 
conformation 
is more 
spherical than 
Si+PAA 

m 1.0 1.5x10-3 4.0 0.40 PAA chains 
are swollen; 
LiPAA chains 
are collapsed 
on themselves

Polydispersity 
Index

0.4 --- 0.4 --- Size difference 
among the 
silicon spheres
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Galvanostatic Cycling

Table S9 presents the specific lithiation/delithiation capacity of electrodes fabricated with PCM 

PAA, BM PAA, PCM LiPAA, and BM LiPAA. 

Table S9: Specific lithiation and delithiation capacity of PCM PAA, BM PAA, PCM LiPAA, and BM LiPAA based 
silicon anodes for the second, third, tenth, and twentieth galvanostatic cycles.
Sample Cycle Number Specific Lithiation 

Capacity (mAh/g)
Specific Delithation 
Capacity (mAh/g)

2 2035 1838
3 1905 1826
10 1885 1860PCM PAA electrode

20 1843 1807
2 2809 2106
3 2238 1993
10 2029 2003BM PAA electrode

20 1999 1964
2 1943 1590
3 1651 1535
10 1295 1247

PCM LiPAA 
electrode

20 644 687
2 2185 1982
3 2063 1970
10 2068 1366BM LiPAA electrode

20 641 Did not delithiate
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