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Table S1. Anti-icing and anti-frosting data of some reported superhydrophobic surfaces

Samples FDT IAS  Complete
(kPa) frosting time

Nanograss-decorated Cu microcone arrays' 1.7

Cu microcone arrays! 208.2

Carbon nano-film? 474

Etched Al plate? 130sat-10°C 554

ZnO nanorods on steel plate* 6

Micropillars of CNT/PDMS? 309sat-20°C 84

Nanowires on PDMS microcone arrays® 44.1

Polyurethane with SiO> nanoparticles’ 2137sat-20°C  21.2

Nanostructured woven wire cloths® 180

PTFE/nanodiamond/MXene composite’ 403sat-20°C 564

Carbon nanowire-coated carbon cloths!® 3600 s at -15 °C

MOFs on cotton fabrics!! 118.6 s at-20 °C

Dual-scale rough Al plate!? 4896 sat-19°C 78

Polydopamine/PDMS/SiO, composite!? 1800 s at -15 °C

Si02/Ti02/epoxy composite' 801 s at-15°C

PDMS/PTFE/SiO; composite!? 441 sat-15°C 27

Nanoparticle-modified polyurethane!® 213sat-15°C

Hydrophobic CB on etched Al alloy!’ 300sat-30°C  13.8 300sat-10°C

Micro/nanostructured AlSil0Mg alloy'®
PUA-coated patterned Ti alloy®®
Dual-scale hierarchical 7075 Al alloy?®

Silicon microposts?!

1800 s at-15 °C

360 s at-9 °C

5280 s at -7 °C

540 sat-10°C
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PDMS: polydimethylsiloxane; CNT: carbon nanotube; PTFE: poly(tetrafluoroethylene);

MOFs: metal-organic frameworks; CB: carbon black; PUA: polyurethane acrylate
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Table S2. Anti-icing and anti-frosting data of some reported SLIPS

Samples FDT IAS  Complete

(kPa) frosting time

Perfluoropolyether-infused etched Al plate? 60sat-10°C  24.1
Perfluoropolyether-infused AlSi10Mg alloy'® 600 s at -13 °C
Perfluoropolyether-infused Si microposts?! 720 s at -10 °C
Silicone oil-infused microporous silica/PDMS? 45 2400sat-10°C
Perfluoropolyether-infused nanoengineered 267 sat-10°C
Cu?

Silicone oil-infused CNT/polyurethane/styrene 58

composite*

Silicone oil-infused silica nanoparticle-filled 2

epoxy micropillars?

Silicone oil-infused epoxy micropillars® 25

Silicone oil-infused silica/epoxy/PDMS2 652sat-10°C 5.5
Perfluoropolyether-infused Mg plate with fish 1532sat-20°C 25

scale structure?’

Silicone oil-infused sepiolite/GO/ZIF-8-coated 310 s at-20°C 45

Mg alloy?®

Perfluoropolyether-infused CuO-coated copper 728 s at-10°C

foil?”

Silicone oil-infused etched Mg alloy*° 896 sat-10°C 48.1

GO: graphene oxide
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Table S3. Anti-icing and anti-frosting data of some reported antifreeze-based surfaces

Samples FDT IAS Complete
(kPa) frosting time

EG in PEI/SiO>*! 7
EG in PVA covered by SHPO Cu 25200sat-10°C 1.1 &0.011 25200 s at-10°C
mesh3?
PG film* 19200 s at -10 °C
PG drop arrays* 28800 s at-10 °C
PG in nylon®} 5400 s at-10 °C
PG in nylon covered by hydrobead 6000 s at -10 °C
coating®
PG in nylon covered by PC 12000 s at -10 °C
nanoporous membrane>* 3000 s at -20 °C

1200 s at -30 °C
PG in PAA/cotton?? 0.042

PEI: polyethylenimine; PVA: polyvinyl alcohol; SHPO: superhydrophobic; PC: polycarbonate
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Figure S1. a) Dependence of porosity on weight percentage of ZnO in ZnO/PDMS skeletons.
b) Distribution of pore size of ZnO/PDMS skeletons at various weight percentages of ZnO. ¢)
PG drop (5 puL) and d) silicone oil drop (5 pL) sitting on superhydrophobic (SHPO) skeleton

with a ZnO:PDMS weight ratio of 9:1.



Figure S2. Cross-sectional SEM images of superhydrophobic skeleton with a) a low

magnificaiton and b) a high magnification.
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Figure S3. FESEM image of superhydrophobic skeleton.
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Figure S4. a), b) and c) Surface height profiles of superhydrophobic skeleton at different zones.

Pores that could entrap air are filled with yellow color.
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Before frosting 120 min 180 min

Figure S5. Evolution of PG-infused skeleton at -10 °C with ambient conditions of 42% of
relative humidity and 10 °C by laser scanning confocal microscopy. The sample was

horizontally placed. The detect area is the circle by dash lines in Figure 3c.
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Figure S6. Plots of frost coverage versus frosting time for superhydrophobic (SHPO) skeleton,

oil-infused skeleton, and PG-infused skeleton at -30 °C.
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Figure S7. Photos of frosting of PG film on glass slide at -30 °C.
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Figure S8. Photos of frosting of PG drop arrays on flat PDMS film at -30 °C.
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Figure S9. Plots of frost coverage versus frosting time for PG film, PG drop arrays, and PG-

infused skeleton at -30 °C.
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Figure S10. Photos of frosting of EG-infused skeleton at -30 °C.
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Figure S11. Plots of frost coverage versus frosting time for EG-infused skeleton and PG-

infused skeleton at -30 °C.
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Figure S12. a) Raman spectra of water/PG solutions with 10%, 50%, and 90% mol of PG. b)
Peak intensity ratio of OH stretching vibrations to CH: stretching vibrations (I3409/12036) as a

function of molar ratio of water to PG (Cwater/Cpg).
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Test drop

Figure S13. Test water drop and condensed drops on PG-infused skeleton at -40 °C under INT

test.
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Figure S14. Photos of sliding of an ice cube on a 25° titled surface (-10 °C) by its own gravity.
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Figure S15. CAs and SAs of water drops (10 uL) on PG-infused skeleton after each test during

repeating frosting at -10 °C.
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Figure S16. a) Raman spectra of water/PG solutions with 10%, 50%, and 90% mol of PG. b)
Peak intensity ratio of OH stretching vibrations to gauche-conformers (I3409/Is41) as a function

of molar ratio of water to PG (Cwater/Cps).
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