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Support
Manufacturing Capability Expansion and Investment 
Prioritization office within the Department of Defense.

Associated the DOD Scaling Capacity and Accelerating Local 
Enterprises (SCALE) program, an initiative to create sustainable 
technologies that support our national security efforts.

Mission
To advance the commercialization and security of the nation’s 
energy storage systems by developing a resilient and 
sustainable domestic supply chain through transformative 
technology, agile infrastructure, and an accomplished workforce.

BEACONS 

(Batteries and Energy to Advance COmmercialization 

and National Security)
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UTD Battery Initiative: 2022 fall (UTD President Benson)

→ BEACONS Center (Sep. 2023) 

ML/AI design of battery materials

High throughput robotic synthesis of 
battery materials

Diverse funding sources

DoD funded BEACONS Center

R&D line of LIB cells

Next-gen solid state batteries

Aqueous Zn ion batteries

Na ion batteries

Autonomous Battery Cell (ABC) Lab: 
Samsung AML collaboration (Sep. 2022)

KJ Cho

Yue Zhou

Cormac Toher

Shuang Cui

Guoping Xiong

Mihaela Stefan

Laisuo Su

Shirley Meng (U Chicago, ANL)

Kristin Persson (UC Berkeley, LBNL)



BEACONS Battery R&D Line at ROC West

4 Acres for future facilities

UTD Campus

Startup 

incubator

B
E

A
C

O
N

S

R
&

D
 l

in
e

4



BEACONS center summary

BEACONS Center to bridge battery research to battery manufacturing. 
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Opening event on Apr. 23, 2025



Rational Design of Battery Cathode 
Materials



High-capacity Ni-rich cathode 
materials:
Li(Ni,Co,Mn)O2 with increasing Ni

LiCoO2 (LCO) → NCM111 → NCM523 
→ NCM622 → NCM721 → NCM811
→ NCM90505 → LiNiO2 (LNO) 

LIB cathodes: ~50% of LIB cell cost

LIB cell energy density  ~1/3 of cathode energy density

LCO: 150 Ah/kg  3.7 V = 555 Wh/kg → ~200 Wh/kg cell

LNO: 230 Ah/kg  3.7 V = 851 Wh/kg → ~300 Wh/kg cell
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Layered oxide cathodes: theory vs. experiment

D Kim, KJ Cho*, et al, Chem. Mater. 2015, 27, 6450−6456 11



Origin of thermodynamic instability 
in Ni-rich NCM materials

C Liang, KJ Cho*, et al, J. Phys. Chem. C 2016, 120, 6383−639312



Metal distribution in LiNi1-x-yCoxMnyO2

3d8

3d7

3d6
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M-M effective interactions in NCM

LiCoO2

LiMnO2

LiNiO2

Li(Ni3+,Ni2+, Co3+,Mn4+)O2
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NCM stability map
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(Co, Mn)-Ni mixing in Ni-rich NCM
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Ni-rich NCM811 surface: 
reduced metal atoms (Ni2+, Co2+, Mn3+) at surface
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M-M effective interactions in NCM

(Ni2+, Co2+, Mn3+) at surface
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“SURFACE-STABILIZED 

LINIO2 AS HIGH-CAPACITY 

CATHODE FOR LI ION 

BATTERIES”

PCT/US2020/068440
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Mechanical strain and NiO phase 
toward oxygen evolution

Cho (UTD) – Sun (HYU) collaboration
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21Ryu et al., Chem. Mater. 2018, 30, 3, 1155–1163

High-Ni polycrystalline NCM pulverization

Mechanical instabilities and anisotropic 

structural changes, exacerbating 

surface degradation



Pillaring: MLi (M = Zr, Mg, Sb, Y, Pb)
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Interlayer (Li-slab thickness (b)) bolstered; volume change lessened; no H2/H3 seg./sep.



Rational Design of Battery Cathode Materials 

to Battery Cell Prototyping at BEACONS 
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Pillaring: MLi (M = Zr, Mg, Sb, Y, Pb)
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High-throughput
Robotic synthesis

Synthesis 
scale-up and 

cell prototyping 
at BEACONS

AI/ML

LLM

G2K

Lab



Welcome to contact us for follow-up discussions 
and BEACONS facility information.

kjcho@utdallas.edu
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