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Fig. S1 SEM images of the ice-templated PAN polymer (IT-PAN10) at a) x11000 and b) x27000
magnification. Scale bar =1 um
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Fig. S2 Relationship between KOH soaking concentration and KOH uptake within the ice-templated
porous PAN.
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Fig. S3 a) IT-PAN10 monolith, b) after soaking in 10 mg ml™ aqueous KOH, c) after KOH soaking and
drying, d) cross-sectional view after KOH soaking and drying e) after crosslinking and carbonization
(IT-AC10).
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Fig. S4 Proposed base-catalysed intra-molecular cyclization of the nitrile backbone of the PAN
polymer into a conjugated ladder-type polymer




Fig. S5 SEM images of carbonized samples of ice-templated PAN: a) IT-ACS5, b) IT-AC10, c) IT-AC50
and d) IT-ACMAX
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Fig. S6. The relationship of the BET surface areas for the porous activated carbon with the KOH uptake
into the porous ice-templated PANs.



Table S1

CO; adsorption capacities of various templated carbons published in the literature

CO,
BET SSA N-content
Template Precursor Method Adsorption Conditions Ref.
(m2g?) (wt. %)
(mmol g?)
Resorcinol & RF polymerization with amine,
Pluronic F127 670 0.28 3.3 298 K, ~1 Bar [1]
Formaldehyde (RF) carbonization
Resorcinol & RF polymerization with amine, 298 K. 0.95
Pluronic F127 1613 0.68 3.1 [2]
Formaldehyde (RF) carbonization and KOH activation Bar
Pluronic F127 Dicyandiamide, Resol Polymerization, carbonization 1417 6.7 3.2 298 K, 1 Bar [3]
Polymerization of pyrrole,
Pluronic 123 Polypyrrole 941 5.8 4.5 298 K, 1 Bar [4]
carbonization
Direct carbonization (polymer
Benzimidazole-Linked Benzimidazole-Linked
acts as precursor and template) 1630 7.9 5.8 298 K, 1 Bar [5]
Polymers Polymers
& KOH activation
Hypercrosslinked Hypercrosslinked Direct carbonization & KOH
1950 Not given 7.6 273 K, 1 Bar [6]
porous polymer (COP) porous polymer (COP) activation
Zeolite EMC-2 Acetonitrile CVvD 2559 6-7 4.0 298 K, ~1Bar [7]
Zeolite EMC-2 Acetonitrile CvD 3360 4.7 4.4 298 K, 1 Bar [8]
Direct carbonization (ZIF acts as
ZIF-69 ZIF-69 template and precursor) & KOH 2264 1.2 4.8 273 K, 1 Bar [9]
activation
Direct carbonization (MOF acts as
MOF-5 MOF-5 2734 Not given 27.4 300 K, 30 Bar [10]
template and precursor)
Direct carbonization (MOF acts as
MOF-74 MOF-74 2495 Not given 3.4 300 K, 1.5 Bar [10]
template and precursor)
Polymer microspheres ML polymerization, carbonization
Melamine (ML) 683 14.5 2.7 298 K, 1 Bar [11]
(GDMA-co-MAA) & KOH activation
Mesoporous Silica Furfuryl Alcohol & p- Mixing precursors & templates,
890 13 10.5 298 K, 8 Bar [12]
(IBN-9) diaminobenzene drying, carbonization & activation
Mesoporous silica (SBA- Ethylenediamine & Mixing, polymerization &
550 17.8 2.9 298 K, 1 ~Bar [13]
15) spheres carbon tetrachloride carbonization
PANi polymerization (hydrogel)
Sol-gel method* Polyaniline (PANi) and freeze-drying (xerogel), 4196 0.55 28.3 298 K, 30 Bar [14]
carbonization and KOH activation
Resorcinol & RF polymerization and air-drying
Sol-gel method* 1521 Not given 3.0 298 K, 1 Bar [15]
Formaldehyde (RF) (aerogel), carbonization
Temperature induced
phase separation Polyacrylonitrile (PAN) Carbonization & CO; activation 2501 1.8 10.6 298 K, 3 Bar [16]
(TIPS)*
DMSO Ice-crystals Polyacrylonitrile (PAN) This work (IT-AC50) 1049 149 16.1 298 K, 10 Bar  This Work
DMSO Ice-crystals Polyacrylonitrile (PAN) This work (IT-AC50) 1049 14.9 3.2 298 K~1Bar  This Work

* Not a templating method but included for comparison



Table S2 H, adsorption capacities of various templated carbons published in the literature

BET SSA H, Adsorption
Template Precursor Method Conditions Ref.
(m2g?) (wt. %)

Zeolite B Acetonitrile CcVvD 3150 2.6 77 K, 1 Bar [18]

Zeolite Y Acetonitrile CVvD 1825 2.0 77K, 1 Bar [19]

Mesoporous Silica Agueous impregnation &
Sucrose 2390 3.5 77K, 1 Bar [21]
(MCM-48) carbonization

Mesoporous Silica Organic impregnation &
Polycarbosilane 2914 3.0 77 K, 135 Bar [23]
(KIT-6) carbonization

Colloidal Silica Sucrose Aerosol drying & carbonization 1995 2.0 77 K, 1.1 Bar [25]

Direct carbonization (ZIF acts as
ZIF-8 ZIF-8 template and precursor) & KOH 2437 2.6 77 K, ~1 Bar [9]

activation

Resorcinol & RF polymerization and air-drying
Sol-gel method* 1980 43 77 K, 20 Bar [15]
Formaldehyde (RF) (aerogel), carbonization

* Not a templating method but included for comparison
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