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Sulfur cathode: Cheap and abundant with a large capacity to hold lithium but unstable
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Joule 4, 278-291, February 19, 2020 300 Wh kg™ Li~S battery
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Fabrication of Expansion-tolerant (ET) Cathodes using Prevalent Constituents
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Wet mixing of C/S in a
pre-dissolved CMC
solution to form a slurry

Dry mixing of all
ingredients and minimal
addition of water to
obtain a castable paste

Bridging mechanism links the neighboring particles without covering them unduly, imparting:

Shaibani et al., Sci. Adv. 2020; 6 : eaay2757


https://redox.me/products/carboxymethyl-cellulose-binder-cmc-25-ml
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After Cycling Observation of Cathodes — FIB Milling —

Shaibani et al., Sci. Adv. 2020; 6 : eaay2757



Cycling Performance of our Thick Cathodes
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Translating Coin Cell to Pouch Cell in Collaboration with Fraunhofer IWS —
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Glucose can help soil retain sulfur compounds
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Abstract—This paper describes simulation experiments in which glucose and cellulose were reacted with
polysulphide and hydrogen sulphide at ambient temperatures in an aqueous environment. Organic sulphur
containing compounds were formed that yield several thiophenes upon pyrolysis/evaporation. The
experiments show that interaction of carbohydrates with hydrogen sulphide or polysulphides is a possible
way for carbohydrates to react in very recent sediments. From the results of this study it can be concluded
that carbohydrate carbon can be preserved in sediments in a form that is resistant to microbial attack
and that will have a greater potential for survival during diagenesis than the carbohydrate precursor.



NG=
Glucose can help with retarding the “shuttle” in Li-S battery ENS=RV
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Huang, Yingyi, et al. Nature communications 12.1 (2021): 1-15.



Fabrication of mechanically robust cathode with a web-like architecture
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Pure CMC v’ Strong binding bridge x Increased interfacial resistance
as binder x Limited sulfur exposure x Instable bulky nonconductive phases

Top view Cross-section
2CMC+:G ) -
3 3 x Relatively lower bonding strength v Low-resistance internal pathways
as binder v" Increased sulfur exposure v" Enhanced electrolyte accessibility

Huang, Yingyi, et al. Nature communications 12.1 (2021): 1-15.
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Characterizations of cellulose nanofiber (CNFs) with different surface charges ENS=RV

c g h
5 104
— .80 |—e— CNF2
. |—s— CNF1.5
- = \ CNF1.4
S-70 __10 CNF1.2
5 0
Disperse in water = -60 - &
. = High surface charged CNF 5102 o
S £ 2 |
3 o £ 000
§-40- gw- Ex
-30 e
W 100' g ¢ CNF2 CNF15 CNF14 CNF1.2
20 T T T T T T T T T T
d e f 1.2 1.4 1.6 1.8 2.0 0.001  0.01 0.1 1 10 100
= COO" content (mmol/g) Shear rate (1/s)
1 i |
TEMPO/NaBr/ SRR ‘ 16 25
e— CNF1.2 [——CNF2 ——CNF15
NaCIO/NaIO4 .iii = 14 4 CNF1.4 CNF1.4 CNF1.2
s b 5 ——CNF1.5 2.0
. pH 105, RT, 4h 1\ 1! % 12 \ l—— CNF2
‘\\n/‘ 510 . g 1.5 4
=) ' £
& S 8 9; 1.0 -
Pol-Scope image of Pol-Scope image of  Brightfield images £ W 054
CNF 1.2 CNF 2 of CNF 2 8 odoo o L
0 T -0.5 +——————T——T———T——T1——1— 1
0 2 4 6 8 10 60 65 7.0 7.5 8.0 85 9.0 9.5 10.0 10.5 11.0

z,., (ohm)

Huang, Yingyi, et al. Advanced Energy Materials (2022): 2202474.



Morphology and architectonic study of cellulose nanofiber electrodes
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Top-view SEM images of CNF electrodes

CNF electrode

Cross-section

CNF backbone

Profilometer Top-view SEM images Cross-sectional SEM images of CNF electrodes
examination

Huang, Yingyi, et al. Advanced Energy Materials (2022): 2202474.



Electron beam absorbed current (EBAC) test of sulfur cathode
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