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Please visit https://che.ntu.edu.tw/che/cwlan.html
Market Needs:

The lithium-ion industry is slnftmg toWard h1gh—enorgy~den51ty
silicon anodes to extend battery range. Taiwan's supply chain requires such high-barrier, differentiated
technologies to enhance competitiveness and margins. This patent’s 2D amorphous silicon nanosheets and
Sn-doping strategy effectlvely resolve critical industry pain pomts—spemﬁcally volume expansion and low
Coulombic efﬁcwncy—addressmg significant market demand.

Our Technology | ,
This patent presents a low-tmnperature scalable method for producing 2D amorphous silicon nanosheets
by sclective decalcification of CaSi: at < 200°C. By employing in-situ Sn-doping’ to raise the
ro'(;ry_vslltallizati-on'_ threshold above 800°C, the process overcomes the thermal stab-ility l.i.mitations. of
tﬁ'radiitibnal amofphous silicon. The resulting nanosheets significantly enhance the initial coulombic
.efﬁciency (> 79%) and cycling stability of Ii_thiﬁ-m—ion battery anodes,-

Strength:

1 ngh Safety & Sustainability: The < 200 C process eliminates hazardous reagents (SiHa, organoilthlum)

and enables PVC waste integration, offering a safg, carbon reducmg solution.
2. Cost Efficiency: Using inexpensive CaSi, precursors and rapid mechanochemlcai ball milling, the
. simplified process is highly scalable for industrial production. |
3. -Superior Stability & Performance Unigue Sn-doping raises the recrystalllzatlon threshold to 800°C

while the 2D flake structure mltlgates velume expansion, 5|gn|f|cantly improving cycle life.

Competmg ProductS'

Competitive Disad\)ahtages / Weaknesses of Existing

Category ’ Representatwe Technology Technologies

SiHa / SleE thermal cracklng High raw material costs, extreme:s.élf—ignition risks of silane

Vapor Deposition , | .
apor Lepost process ~|lgases, and stringent safety equipment requirements

" ||silicon halide + reducing ag’ent Complex processes, high-risk reagents, and higﬁ waste

Chemical Reduction L s ) . srps

{e.g.; Butyllithium) treatment costs, making large-scale production difficult
' Extremely viclent reactions upen contact with air or water
during decalciﬂoati‘oh, high safety risks, and difficult waste
treatment

Traditional Alkali Decalcification of alkali
Silicide Method silicides (e.g., NaSi)

Intellectual Properties:
None
Contact (do not need to fill out):
Center for Industry-Academia Collaboration, NTU
Tel: 02-3366-9945, E-mail: ordiac@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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