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Abstract

Conventional block copolymer (BCP) based polymer electrolytes take advantage of the
mechanical strength provided by a high glass transition temperature (Tg) block, and the ion-
conducting properties of a low Tg block. However, the presence of a glassy phase often
limits conductivity by suppressing segmental mobility. In this work, we develop polyethylene-
block-poly(meth)acrylate block copolymers doped with ionic liquid 1-ethyl-3-methylimidazolium
bis(trifluoromethylsulfonyl)imide (EMIM-TFSI) and achieve a significantly high ionic conductivity
of ~1 mS/cm at room temperature. The high conductivity is attributed to the low Tg of both
blocks which leads to enhanced chain dynamics and efficient ion transport, coupled with a sharp
interface between PE and PMMA blocks and crystallinity of the PE block. At the same time, our
mechanical measurements show that these materials retain elastic solid-like behavior, providing
the mechanical stability required for solid electrolyte applications. We also studied the effects of
nanoscale morphology on ionic transport for a better understanding of the high ionic conductivity of
these systems. Our study indicates that nanoscale interfacial structure and segmental chain motion
jointly contribute to the elevated ionic conductivity of these materials. Overall, these polyethylene-
blockpoly(meth)acrylate electrolytes represent a promising route toward mechanically robust,
thermally stable, and highly conductive solid-state electrolytes.
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ABSTRACT: Conventional block copolymer (BCP) based polymer electrolytes take advantage of the mechanical strength pro-
vided by a high glass transition temperature (Tg) block, and the ion-conducting properties of a low Tg block. However, the 
presence of a glassy phase often limits conductivity by suppressing segmental mobility. In this work, we develop polyeth-
ylene-block-poly(meth)acrylate block copolymers doped with ionic liquid 1-ethyl-3-methylimidazolium bis(trifluoromethyl-
sulfonyl)imide (EMIM-TFSI) and achieve a significantly high ionic conductivity of ~1 mS/cm at room temperature. The high 
conductivity is attributed to the low Tg of both blocks which leads to enhanced chain dynamics and efficient ion transport, 
coupled with a sharp interface between PE and PMMA blocks and crystallinity of the PE block. At the same time, our mechan-
ical measurements show that these materials retain elastic solid-like behavior, providing the mechanical stability required 
for solid electrolyte applications. We also studied the effects of nanoscale morphology on ionic transport for a better under-
standing of the high ionic conductivity of these systems. Our study indicates that nanoscale interfacial structure and segmen-
tal chain motion jointly contribute to the elevated ionic conductivity of these materials. Overall, these polyethylene-block-
poly(meth)acrylate electrolytes represent a promising route toward mechanically robust, thermally stable, and highly con-
ductive solid-state electrolytes.

INTRODUCTION 

Solid-state polymer electrolytes (SPE) offer advantages 
over traditional organic liquid electrolytes in lithium batter-
ies due to their low flammability, flexibility, and mechanical 
robustness.1, 2 Specifically, SPEs such as poly(ethylene ox-
ide) (PEO) have been investigated as materials to replace 
conventional liquid electrolytes since their oxygen atoms 
can efficiently promote ion conduction. However, their crys-
tallinity at room temperature leads to poor ionic conductiv-
ity and cycling stability. 3, 4 To modulate the ionic conductiv-
ity, the addition of polymers to create nanostructured con-
ductive polymer blends has been investigated, with the goal 
that structural features fine-tune the morphology and archi-
tecture of the polymers and blends to enhance their me-
chanical strength and ionic conductivity.5-7 Nanostructured 
SPEs in the form of block co-polymers (BCPs) can self-as-
semble into ordered structures by block incompatibility, 
and they also can help to decouple mechanical and electro-
chemical properties. These “nanostructured electrolytes”, 
which contain segments of PEO, can confine ion transport 
and metal growth within nanoscale domains, thereby 

reducing the likelihood of dendritic growth via uniform Li 
deposition.8,9 For example, polystyrene-block-poly(eth-
ylene oxide) copolymers, PS-b-PEO, are one of the most in-
vestigated block copolymers, in which the PEO is the con-
ducting component, and the PS is the glassy component to 
give mechanical strength. Although the ionic conductivity 
can be enhanced by adding different concentrations of lith-
ium bis(trifluoromethanesulfonyl)imide (LiTFSI) salt to the 
polymer matrix and decreasing grain growth, the ionic con-
ductivity is only high at elevated temperatures (80-100 °C) 
due to the high melting transition temperature (Tm) of the 
conductive phase10, and a low (ambient) temperature ionic 
conductivity remains an obstacle. Alternative BCPs such as 
polystyrene-block-poly(methyl methacrylate) (PS-b-
PMMA) copolymers have been tested as well, but their ionic 
conductivity at room temperature is not significantly 
higher, with the highest conductivity (2x10-5 S/cm) 
achieved for a PS-b-PMMA BCP with a cylindrical phase, 
with an IL to MMA mole ratio of r=0.45. 11 

SPEs are still a promising class of electrolyte materials; 
however, these data indicate that their broader application 
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has so far been limited by insufficient room-temperature 
ionic conductivity and an incomplete understanding of the 
structural and dynamical factors that govern ion transport. 
It is now better understood that improving room-tempera-
ture ionic conductivity is the matter of control over polymer 
chemistry, monomer composition, and block-copolymer ar-
chitecture, since these parameters strongly influence seg-
mental mobility, crystallinity, and nanoscale ion-transport 
pathways. 12,13 

In this work, we report a new class of block copolymer elec-
trolytes based on polyethylene-block-poly(methyl methac-
rylate), PE-b-PMMA, in which mechanical support is pro-
vided by the semicrystalline PE in comparison to the con-
ventional glassy structural block. The ionic conductivity 
was investigated as a function of ionic-liquid content, and 
the PE-b-PMMA/EMIM-TFSI electrolytes reached ~1 
mS/cm at room temperature, which is more than an order 
of magnitude higher than values reported for many tradi-
tional PS-based block copolymer electrolytes at room tem-
perature.14–17 The morphology of these BCP systems doped 
with IL has been inferred from microdomain characteriza-
tion, while dynamic mechanical measurements showed a 
relatively high storage modulus, indicating that they are 
elastic solids.   

RESULTS AND DISCUSSION 

The polyethylene-polar block copolymers were prepared 
according to reported procedures using a distorted diimine 
PdII complex, showing living polymerization and yielding 
semicrystalline PE (38%) with low branching densities 
(~17/1000 carbon).18 Metal−organic insertion light-initi-
ated radical polymerization (MILRad) was employed to 
form PE-b-PMMA block copolymers for the ionic conductiv-
ity studies.18 Block copolymer compositions were selected, 
which are envisioned to form a lamellar phase (Figure 1 and 
SI)   

Polyethylene-block-poly(methyl methacrylate) (PE-b-
PMMA) block copolymers with molecular weights of 128.5 
kg/mol and 208.5 kg/mol and PE:PMMA composition of 
45:55 in the block copolymer, as determined by 1H NMR, 
were doped with EMIM-TFSI to prepare polymer electro-
lytes with 𝑟 (the mole ratio of EMIM-TFSI to MMA) ranging 
from 0.04 to 0.5. Either toluene or mixed solvents of 1-
chloronaphthalene (1-CN) and N,N-dimethylacetamide 
(DMAc) were used to prepare homogeneous casting 

solutions. The solutions were then cast onto a bottom elec-
trode of a blocking-electrode configuration in a glovebox 
under an inert nitrogen atmosphere at room temperature. 
The resulting films were further sequentially annealed un-
der vacuum at 60 °C for 12 h and 100 °C for 48 h to remove 
residual solvent and minimize moisture uptake. Through-
plane ionic conductivity was measured by electrochemical 
impedance spectroscopy using a Bio-Logic SP-150 electro-
chemical workstation. The ionic conductivity was calcu-
lated from 

𝜎 =
𝐿

𝑅𝑏𝐴
 

where 𝐿 is the film thickness, 𝑅𝑏is the bulk resistance, and 
𝐴 is the electrode area. More details regarding the proce-
dure are provided in the Supplementary Information (SI) 
document.  

Figure 2(a) summarizes the room-temperature through-
plane ionic conductivity of the PE-b-PMMA electrolyte se-
ries in comparison to similar BCP systems reported in the 
literature. The conductivity increase with respect to IL 
amount  is very slight at low IL loading (r < 0.2), however, it 
becomes sharp in the high IL loading regime, reaching the 
high 10-4 S/cm range. It is difficult to attribute more than 
three orders of magnitude increase solely to the carrier-
number effect of IL loading, rather than to a composition-
dependent change in the effectiveness of ion-transport 
pathways within the microphase-separated film.  

Comparing our dataset with the literature benchmark 
shown in Figure 2(a) reveals that there is an overlap point 
(0.1 < r < 0.2) where, in that composition window, the ionic 
conductivity of similar BCP systems goes through a drastic 
increase, influenced by the molecular characteristics of the 
block copolymer. Prior studies on PMMA-containing block 
copolymers show that at low loading, the PMMA-rich con-
ducting domains are still too sluggish for efficient long-
range ion motion.11 As EMIM-TFSI increases toward r ≈ 0.2, 
the ionic liquid plasticizes PMMA and lowers its Tg, modu-
lus, and relaxation time, affecting segmental motion posi-
tively.19 At the same time, because the PE block excludes the 
ionic liquid, the local IL concentration inside the PMMA-rich 
phase increases more strongly than the overall composition 

Figure 2. (a) Room-temperature through-plane ionic conductivity 

as a function of IL loading, r, for DMAc/1-CN-cast PE-b-PMMA 

(Mn = 128.5 kg/mol) and toluene-cast PE-b-PMMA (Mn = 208.6 

kg/mol), with PS-b-PMMA/EMIM-TFSI literature data shown for 

comparison. (b) Temperature-dependent conductivity of the 128.5 

kg/mol sample at different IL loadings, plotted as log σ vs 1000/T. 

Figure 1. Polyethylene-b-poly(methyl methacrylate) synthesis 
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suggests, as this exact type of behavior was also reported in 
similar studies. Figure 2 (b) reinforces this interpretation as 
for all compositions, log σ versus 1000/T is clearly curved 
(fitting done to guide eye), indicating a Vogel-Tammann-
Fulcher (VTF) behavior of transport. VTF-type behavior is 
common for polymer electrolytes as it accounts for the ef-
fect of polymer relaxation or segmental motion of polymer 
chains, unlike the simple Arrhenius model. 20,21 

The morphological evolution of PE-b-PMMA thin films with 
increasing IL loading using Atomic Force Microscopy (AFM) 
is summarized in Figure 3. In the neat copolymer (Figure 3 
a,d), at this composition (f_PMMA=0.55), lamellae is ex-

pected morphology. 22 However, as can be seen from Figure 
3 (d), roughly isotropic bright spots on the order of 60-100 
nm in lateral dimension are distributed across a smooth ma-
trix, making it inconsistent with the well-developed lamel-
lar microstructure. As per our interpretation, PE crystalliza-
tion kinetically traps the system before microphase separa-
tion can fully develop, producing isolated crystalline PE 
nodules embedded in a glassy PMMA-rich matrix. This is 
documented extensively for PE-containing block copoly-
mers that BCPs with a high-Tm block rarely show the lamel-
lar morphology predicted by their f and χN because crystal-
lization preempts microphase separation. 23,24  At 10 wt% IL 
(Figure 3 b,e), a polygonal network of IL-rich ridges sur-
rounds flat PE/PMMA domains. The ridges reflect preferen-
tial partitioning of EMIM-TFSI into the PMMA block due to 
the well-established affinity between EMIM+ cation and the 
carbonyl groups of PMMA.11,25 Although this is consistent 
with the expected IL-in-PMMA selectivity, the IL-rich phase 
is still confined to isolated cell boundaries rather than form-
ing a through-thickness network, which limits long-range 
ion transport at this loading. At 30 wt% IL (Figure 3c,f), the 
morphology transforms into a dense, percolating fibrillar 
network of PE lamellae embedded in a continuous, IL-
swollen PMMA matrix. This indicates that, at this IL content, 
the PMMA block is sufficiently plasticized that its glass tran-
sition no longer arrests the system on the timescale of PE 
crystallization. This co-continuous architecture can be 

thought of as a target microstructure for an SPE, with the IL-
swollen PMMA providing continuous ionic pathways, while 
the percolating PE crystalline base giving the mechanical re-
inforcement and dimensional stability needed to maintain 
film integrity under stack pressure. The AFM data thus pre-
dict 30 wt% IL as the onset of the functional SPE regime, 
where ion-conducting and load-bearing phases are simulta-
neously continuous, which is in line with the ionic conduc-
tivity data displayed in Figure 2, where a sharp increase in 
conductivity is observed once the system reaches r = 0.2 (30 
wt% IL) regime.  

Mechanical properties were evaluated by dynamic mechan-
ical measurements (DMA) in the linear viscoelastic regime. 
The storage modulus was used to assess the solid-like char-
acter of the electrolytes. The frequency-dependent re-
sponse of the r = 0.04 electrolyte is summarized in Figure 4. 
At 25 °C, both moduli are essentially frequency-independ-
ent over nearly three decades of ω. These parallel plateaus 
of loss and storage modulus, together with the storage mod-
ulus consistently exceeding the loss modulus, are character-
istic of a soft elastic solid rather than a viscoelastic liquid,26 

which confirms that the film retains structural integrity at 
room temperature. At this low IL loading, the mechanical re-
sponse is likely carried by the combined contribution of dis-
persed PE crystallites that act as physical cross-links, and 
the glassy, partially IL-plasticized PMMA matrix identified 
in the AFM images (Figure 3 b,e). Both moduli dropped by 
approximately an order of magnitude, approaching each 
other at high ω after heating to 90 °C. We attribute this sof-
tening primarily to the α-relaxation19,27 of the IL-plasticized 
PMMA phase, whose effective Tg is depressed below that of 
neat PMMA by EMIM-TFSI. The PE crystallites remain intact 
(PE Tm typically ≥ 110 °C), so the network topology is pre-
served and G’ > G″ is mostly maintained across the accessi-
ble window. As temperature increases further (Figure 4, 
(c)), the α-relaxation moves to higher frequencies and even-
tually exits the frequency window so we cannot see the dis-
sipation peak associated with it and G’’ drops back below G’. 
What is fairly easy to interpret from this rheology data is 
that, even at an IL loading that does not yet produce a per-
colating crystalline scaffold, the PE-b-PMMA/EMIM-TFSI 
electrolyte behaves as a mechanically coherent elastic solid 
(G’ > G″) across the entire 25–150 °C window.  

CONCLUSION  

In this letter, we have shown that solid polymer electrolytes 
made by adding different compositions of EMIM-TFSI into 
nearly symmetric PE-b-PMMA block copolymer produced 

Figure 3. AFM height (a–c) and phase (d–f) images of PE-b-

PMMA (f_PMMA = 0.55) thin films with (a,d) 0, (b,e) 10, and (c,f) 

30 wt% EMIM-TFSI. Scale bars and z-ranges as indicated. 
Figure 4. DMA shear rheology of PE-b-PMMA/EMIM-TFSI elec-

trolyte with r = 0.04 measured at 25, 90, and 150 °C. 
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significantly high ionic conductivity (~1 mS/cm) at room 
temperature, which is considerably higher room tempera-
ture conductivity than comparable systems made with 
PMMA as an ion conducting block. In addition to having a 
low Tg structural block, we explain this significant enhance-
ment in ionic conductivity in comparison to similar block 
copolymer systems with larger χ (PE/PMMA) that leads to 
the sharper and narrower interfaces28 and potentially less 
IL "leaking" into or near the structural block. Crystalline PE 
pins one end to a rigid lamella with essentially zero mobil-
ity, but the rest of the PMMA chain extends into a relatively 
unconstrained space where essentially no PMMA is trapped 
in constrained regions limiting mobility such as glassy pol-
ymer interfaces. In order to better understand the micro-
structure and conductivity relationship, AFM images of 
samples have been taken and analyzed with different IL 
compositions to observe morphological evolution of these 
electrolyte films, and been shown that these systems do not 
exhibit highly oriented block copolymer morphology ex-
pected from block composition, which can be explained by 
the high Tm of PE block, whose crystallization preempts mi-
crophase separation. However, with increased IL composi-
tion, morphology transforms into a dense, co-continuous 
network of PE lamellae embedded in a continuous, IL-
swollen PMMA matrix. This morphological transition is par-
alleled by an increase in ionic conductivity across the 10–50 
wt% IL range, and linear viscoelastic measurements con-
firm that the films retain solid-like response (G’ > G″) up to 
150 °C, above the PE melting point. Overall, these polyeth-
ylene-block-polyacrylate electrolytes represent a promis-
ing route toward mechanically robust, thermally stable, and 
highly conductive solid-state electrolytes. 

 

 

AUTHOR INFORMATION 

Corresponding Author 
Alamgir Karim – William A. Brookshire Department of Chem-
ical and Biomolecular Engineering, University of Houston, Hou-
ston, Texas, 77204, United States. ORCID-iD 0000-0003-1302-
9374; Email: akarim3@Central.UH.EDU 
Eva Harth - Center of Excellence in Polymer Chemistry (CEPC), 
Department of Chemistry, University of Houston, 3589 Cullen 
Boulevard, Houston, Texas, 77004, United States. ORCID-iD 
0000-0001-5553-0365; Email: harth@uh.edu  

 

Authors 
Nihad Ahmadi – William A. Brookshire Department of Chemi-
cal and Biomolecular Engineering, University of Houston, Hou-
ston, Texas, 77204, United States. ORCID-iD 0009-0003-2191-
5568 
Maninderjeet Singh – William A. Brookshire Department of 
Chemical and Biomolecular Engineering, University of Hou-
ston, Houston, Texas, 77204, United States; Department of 
Chemical Engineering, Columbia University, New York City, 
New York, 10027, United States. ORCID-iD 0000-0001-8891-
8454 

Muhammad Arslan – Center of Excellence in Polymer Chemis-
try (CEPC), Department of Chemistry, University of Houston, 
3589 Cullen Boulevard, Houston, Texas, 77004, United States. 
ORCID-iD 0009-0000-5481-0568 
Masiuddin M. Mohammed – Department of Material Science 
and Engineering, University of Houston, Houston, Texas, 
77204, United States. ORCID-iD 0009-0008-3509-3899 

Yu-Sheng Liu – Center of Excellence in Polymer Chemistry 
(CEPC), Department of Chemistry, University of Houston, 3589 
Cullen Boulevard, Houston, Texas, 77004, United States.  

Author Contributions 

The manuscript was written through the contributions of all 
authors. 

ACKNOWLEDGMENT  

The authors N.A, M.S, M.M and A.K. thank the Robert A. Welch 
Foundation for funding (V-E-0003-20230731) through the De-
partment of Chemical and Biomolecular Engineering. The au-
thors M.A., Y-S. L. and E.H. thank the Robert A. Welch Founda-
tion for funding (H-E-0041, E-2066-202110327, E-2066-
20240404) through the Center of Excellence in Polymer Chem-
istry and acknowledge the National Science Foundation 
(CHEM-2108576 and 2404432) for supporting parts of this 
work. M.A. gratefully acknowledges the Higher Education Com-
mission (HEC) Pakistan for the US-Pakistan Knowledge Corri-
dor Fellowship supporting his graduate studies.   
 

REFERENCES 

(1) Goodenough, J. B.; Kim, Y. Challenges for 
Rechargeable Li Batteries. Chemistry of Materials 2010, 
22 (3), 587-603. DOI: 10.1021/cm901452z. 
(2) Tarascon, J. M.; Armand, M. Issues and challenges 
facing rechargeable lithium batteries. Nature 2001, 414 
(6861), 359-367. DOI: 10.1038/35104644. 
(3) Li, S.; Lorandi, F.; Wang, H.; Liu, T.; Whitacre, J. F.; 
Matyjaszewski, K. Functional polymers for lithium metal 
batteries. Progress in Polymer Science 2021, 122, 
101453. DOI: 
https://doi.org/10.1016/j.progpolymsci.2021.101453. 
(4) Galluzzo, M. D.; Loo, W. S.; Wang, A. A.; Walton, A.; 
Maslyn, J. A.; Balsara, N. P. Measurement of Three 
Transport Coefficients and the Thermodynamic Factor in 
Block Copolymer Electrolytes with Different 
Morphologies. The Journal of Physical Chemistry B 2020, 
124 (5), 921-935. DOI: 10.1021/acs.jpcb.9b11066. 
(5) Wanakule, N. S., Panday, A., Mullin, S. A., Gann, E., 
Hexemer, A., & Balsara, N. P. (2009). Ionic Conductivity 
of Block Copolymer Electrolytes in the Vicinity of 
Order−Disorder and Order−Order Transitions. 
Macromolecules, 42(15), 5642–5651. 
https://doi.org/10.1021/MA900401A 
(6) Lu, G., Zhang, Y., Zhang, J., Du, X., Lv, Z., Du, J., Zhao, Z., 
Tang, Y., Zhao, J., & Cui, G. (2023). Trade-offs between 
ion-conducting and mechanical properties: The case of 
polyacrylate electrolytes. Carbon Energy, 5(2), e287. 
https://doi.org/10.1002/CEY2.287 

https://doi.org/10.1016/j.progpolymsci.2021.101453


 

 

 

5 

(7) Kambe, Y., Arges, C. G., Czaplewski, D. A., Dolejsi, M., 
Krishnan, S., Stoykovich, M. P., de Pablo, J. J., & Nealey, P. 
F. (2019). Role of Defects in Ion Transport in Block 
Copolymer Electrolytes. Nano Letters, 19(7), 4684–4691. 
https://doi.org/10.1021/ACS.NANOLETT.9B01758 
(8) Chen, Z., Yang, Z., Tan, X., Wang, Y., Luo, B., Wang, X., 
Forsyth, M., Hawker, C. J., Searles, D. J., & Zhang, C. (2025). 
Self-Assembled Ion Transport Channels in Block 
Copolymer Electrolytes for Dendrite-Free All-Solid-State 
Sodium Batteries. Journal of the American Chemical 
Society, 147(31), 28464–28473. 
https://doi.org/10.1021/JACS.5C09890 
(9) Choudhury, S., Vu, D., Warren, A., Tikekar, M. D., Tu, 
Z., & Archer, L. A. (2018). Confining electrodeposition of 
metals in structured electrolytes. Proceedings of the 
National Academy of Sciences of the United States of 
America, 115(26), 6620–6625. 
https://doi.org/10.1073/PNAS.1803385115 
(10) Yuan, R.; Teran, A. A.; Gurevitch, I.; Mullin, S. A.; 
Wanakule, N. S.; Balsara, N. P. Ionic Conductivity of Low 
Molecular Weight Block Copolymer Electrolytes. 
Macromolecules 2013, 46 (3), 914-921. DOI: 
10.1021/ma3024552. 
(11) Gwee, L.; Choi, J.-H.; Winey, K. I.; Elabd, Y. A. Block 
copolymer/ionic liquid films: The effect of ionic liquid 
composition on morphology and ion conduction. 
Polymer 2010, 51 (23), 5516-5524. DOI: 
https://doi.org/10.1016/j.polymer.2010.09.026. 
(12) Coote, J. P., Adotey, S. K. J., Sangoro, J. R., & Stein, G. 
E. (2023). Interfacial Effects in Conductivity 
Measurements of Block Copolymer Electrolytes. ACS 
Polymers Au, 3(4), 331. 
https://doi.org/10.1021/ACSPOLYMERSAU.2C00068 
(13) Yang, M., & Epps, T. H. (2026). Superionic 
conduction in solid polymer electrolytes – decoupling 
ion transport from segmental relaxation. Polymer 
Chemistry, 17(10), 971–983. 
https://doi.org/10.1039/D5PY01070E 
(14) Chintapalli, M.; Le, T. N. P.; Venkatesan, N. R.; 
Mackay, N. G.; Rojas, A. A.; Thelen, J. L.; Chen, X. C.; 
Devaux, D.; Balsara, N. P. Structure and Ionic 
Conductivity of Polystyrene- 
-poly(ethylene oxide) Electrolytes in the High Salt 
Concentration Limit. Macromolecules 2016, 49 (5), 
1770-1780. DOI: 10.1021/acs.macromol.5b02620. 
(15) Dreier, P., Pipertzis, A., Spyridakou, M., Mathes, R., 
Floudas, G., & Frey, H. (2022). Introduction of 
Trifluoromethanesulfonamide Groups in Poly(ethylene 
oxide): Ionic Conductivity of Single-Ion-Conducting 
Block Copolymer Electrolytes. Macromolecules, 55(4), 
1342–1353. 
https://doi.org/10.1021/ACS.MACROMOL.1C02507 
(16) Young, W. S., Kuan, W. F., & Epps, T. H. (2014). Block 
copolymer electrolytes for rechargeable lithium 
batteries. Journal of Polymer Science, Part B: Polymer 
Physics, 52(1), 1–16. 

https://doi.org/10.1002/POLB.23404;JOURNAL:JOURN
AL:15429377;CTYPE:STRING:JOURNAL 
(17) Glynos, E., Pantazidis, C., & Sakellariou, G. (2020). 
Designing All-Polymer Nanostructured Solid 
Electrolytes: Advances and Prospects. ACS Omega, 5(6), 
2531–2540. 
https://doi.org/10.1021/ACSOMEGA.9B04098 
(18) Liu, Y.-S.; Harth, E. Distorted Sandwich α-Diimine 
PdII Catalyst: Linear Polyethylene and Synthesis of 
Ethylene/Acrylate Elastomers. Angewandte Chemie 
International Edition 2021, 60 (45), 24107-24115. DOI: 
https://doi.org/10.1002/anie.202107039. 
(19) Mok, M. M., Liu, X., Bai, Z., Lei, Y., & Lodge, T. P. 
(2011). Effect of Concentration on the Glass Transition 
and Viscoelastic Properties of Poly(methyl 
methacrylate)/Ionic Liquid Solutions. Macromolecules, 
44(4), 1016–1025. 
https://doi.org/10.1021/MA102503J 
(20) Bandyopadhyay, S., Marzke, R. F., Singh, R. K., & 
Newman, N. (2010). Electrical conductivities and Li ion 
concentration-dependent diffusivities, in polyurethane 
polymers doped with lithium 
trifluoromethanesulfonimide (LiTFSI) or lithium 
perchlorate (LiClO4). Solid State Ionics, 181(39–40), 
1727–1731. https://doi.org/10.1016/J.SSI.2010.09.057 
(21) Aziz, S. B., Woo, T. J., Kadir, M. F. Z., & Ahmed, H. M. 
(2018). A conceptual review on polymer electrolytes and 
ion transport models. Journal of Science: Advanced 
Materials and Devices, 3(1), 1–17. 
https://doi.org/10.1016/J.JSAMD.2018.01.002 
(22) Matsen, M. W., & Bates, F. S. (1996). Unifying Weak- 
and Strong-Segregation Block Copolymer Theories. 
Macromolecules, 29(4), 1091–1098. 
https://doi.org/10.1021/MA951138I 
(23) Loo, Y. L., Register, R. A., & Ryan, A. J. (2002). Modes 
of Crystallization in Block Copolymer 
Microdomains:  Breakout, Templated, and Confined. 
Macromolecules, 35(6), 2365–2374. 
https://doi.org/10.1021/MA011824J 
(24) Safari, M., Ocando, C., Liao, Y., Drechsler, M., Volk, N., 
Schaller, R., Held, M., Abetz, V., Schmalz, H., & Müller, A. J. 
(2024). Morphology and confinement effects on 
crystallization kinetics in polyethylene containing block 
copolymers. Polymer, 298, 126863. 
https://doi.org/10.1016/J.POLYMER.2024.126863 
(25) Scott, M. P., Rahman, M., & Brazel, C. S. (2003). 
Application of ionic liquids as low-volatility plasticizers 
for PMMA. European Polymer Journal, 39(10), 1947–
1953. https://doi.org/10.1016/S0014-3057(03)00129-
0 
(26) Ramli, H., Zainal, N. F. A., Hess, M., & Chan, C. H. 
(2022). Basic principle and good practices of rheology 
for polymers for teachers and beginners. Chemistry 
Teacher International, 4(4), 307–326. 
https://doi.org/10.1515/CTI-2022-0010/XML 

https://doi.org/10.1016/j.polymer.2010.09.026
https://doi.org/10.1002/anie.202107039


 

 

 

6 

(27) Liu, Z., Wang, W., Stadler, F. J., & Yan, Z. C. (2019). 
Rheology of Concentrated Polymer/Ionic Liquid 
Solutions: An Anomalous Plasticizing Effect and a 
Universality in Nonlinear Shear Rheology. Polymers 
2019, Vol. 11, Page 877, 11(5), 877. 
https://doi.org/10.3390/POLYM11050877 
(28) Sunday, D. F., Maher, M. J., Hannon, A. F., Liman, C. 
D., Tein, S., Blachut, G., Asano, Y., Ellison, C. J., Willson, C. 
G., & Kline, R. J. (2017). Characterizing the Interface 
Scaling of High χ Block Copolymers near the Order–
Disorder Transition. Macromolecules, 51(1), 173–180. 
https://doi.org/10.1021/ACS.MACROMOL.7B01982 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


