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Next generation electrodes for enhanced & decentralized electrolysis V.I J O |_T
Innovative catalytic coatings for industrial electrodes
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Electrochemistry powers clean industry

The Problem

Market growth outcapacing

. electrode supply
Cl, & 0,
A
Market growth
Electrodes are where )
electrochemistry happens
Clean Electrochemistry
Industry :
\ I
0 *
= Common Bottleneck: 8
% Scale up Industrial electrodes >
Water
treatment

Q The transition to , H,, and clean industry depends on low cost, durable, scalable electrodes
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What makes an industrial electrode Valuable?
Manufacturability, Performance, and Lifetime

Scale Up
Designed for industrial ' = /=S Low Overpotential
electrode manufacturing \H*, y r i High efficiency and low
at " i -~ energy loss
10° - 10® m?/year p
High Durability QH.
Stable over long 2= e v Selectivity
operation times 2 e rl @ Drives the desired
> 5-8 years depending vf—T — reaciton
on segment -
Reaction
Interface

-
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The catalyst coating is the functional layer that turns a metal, polymer, carbon substrate into a
valuable activated electrode
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Existing Electrocatalytic Coating Solutions

All current approaches involve trade-off

Chemical Bath

Chemical Tunability

Time
Temperature
Power
Scalability

Process

Batch

Electroplating
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Chemical Tunability
Time
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Power
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Chemical Tunability

@ Time [ ]
& Temperature &
’ Power

dl Scalability @
& Process Continuous

Thermal Decomposition

COAT - BAKE - REPEAT

“» JOLT

7y Key takeaway

Thermal decomposition
is the strongest
industrial starting
point because it is
continuous and
scalable.

@ JOLT builds from this
baseline in the next slide.
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JOLT’s Technology

P& sparkfuze

by g2 JOLT
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Ultrafast Curing Ready to be Installed

)

)

Ink Formulation

¢ Surface activation through * Proprietary reactive ink ¢ Universal spray coating o T-<250°C * Electrode ready for
degreasing and etching formulated for performance adaptable to varied shapes, e t=40-60s stack integration
sizes, and surfaces

/li Designed for scalability | @ Built for real-world integration

@ Engineered for performance l a



World's First Fully Automated & Continuous Coating Line

Unlimited Scalability
Off the shelf equipment
Lowest CAPEX & OPEX
Up & running in 10-12 months
Runs off 150 kw of solar
Clean & safe — can run anywhere
Drop-in replacements
Just-in-time
Near demand & on demand

Made in minutes — not days
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JOLT’s Technology — 3D Ni coatings
Thermal decomposition

Thermal decomposition Flat / compact surface

Same Macroscopic Electrode
Ni Felt Substrate

Apply precursor Coated electrode
by coating (after bake)

Sparkfuze

Porous & nanostructured surface

Reactive ink Apply ink by IR-assisted mild heating  Activated electrode
spray coating (ultrafast activation) (developed surface)

{5} Same substrate and catalyst composition — Sparkfuze generates a higher-surface-area morphology.
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JOLT's Technology — 2D Ti coatings

Ti plate substrate

Same Macroscopic Electrode Thermal decomposition Thermal decomposition
Flat / compact surface

Apply precursor 500 °C Coated electrode
by roll coating 1h (after bake)

Sparkfuze

Porous & nanostructured surface

Adhesion (Scotch test)

12 test 2° test

-

Reactive ink Apply ink by IR-assisted mild heating /  Activated electrode
spray coating (ultrafast activation) (developed surface)

{E} Same substrate and catalyst composition — Sparkfuze generates a higher-surface-area morphology.
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Family

Electrolysis

Water

Anode

Cathode

r

pH <10

pH > 13

NiPt-based

Ru-based

OGE370

H2A

H2C+ / Gen.1

E-

Chlorination

An/Cat

Brine

Salt <3 g/L

H2C100/Gen. 2

CGE100

Future
Development
Area

H2C240/Gen.3




Validation

A multi-methods approach to test performances and durability under relevant conditions

N A E T
1. Constant current 2. Reverse current 3. Flow cell for H,
Steady operation in sandwich or 2-electrode configuration Durability under current reversal Performance in operating conditions
i
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R w . =" ——
‘\ | : L
! L)
s\ __/; \\s___} . ' . d
electrodes
3 electrodes in a vessel 2 electrodes in a vessel CE = Pt wire
WE sandwiched between 2 CE High-current CE evaluation Testediconidittons
/~ OER/HER
iti ¢ j=+1.5A/cm? to -0.15 A/cm?
Tested conditions Nl jevery1 min ® Automated bench station
A H 2 e [KOH] = 30%
@ A?'dlg Alem? @ Al.ka|1|n5e Alcm? \__ e+ T=80°C ) ® Protocols currently being defined
e |= cm o [=iil= cm P s - 5 .
Electrochlorination e Joint proaram with TNO
* 30 wt% H,SO, * 30 wt% KOH @ * j = +100 mA/cm? or £200 mA/cm? g
T i ‘ Fr:l/:gl; nlir:;/u[Na S0.] =70 g/L ( docdovel )
. % EwRal= Under development
J —0=C 24 '\ -
/ Our purpose Testing principles
.. :
O Validate electrode coatings for industrial Application- Accelerated Quantitative and . —] pr,OtO,COIS ah‘gned
- d : . - with industrial
relevant conditions stress evaluation l @ reproducible @

relevance: activity, durability, and scalability.

standards
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Morphology

Same substrate and catalyst composition — Sparkfuze generates higher surface area.

N N N
1. Representative coated electrode 2. Morphology comparison 3. Double-layer capacitance (ECSA proxy)
Thermal decomposition Sparkfuze [ il Higher ECSA proxy ]
Flat / compact surface Porous & nanostructured surface i

i 0 JOLT éparkfuze
@ Thermal Decomposition
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Higher 0.6

roughness / | S8

accessible g 0.4
e < CpL = 1.1 mF cm™

Macroscopic electrode view 02 M/ i
Same substrate, different surface architecture 0.0 . : ; > .
’ 0.00 0.02 0.04 0.06 0.08
e i Scan Rate (V s™) y

@/ Surface architecture, not only composition, drives electrochemical performance.




Activity
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Sparkfuze coatings deliver lower energy losses under application-relevant current densities

e N 7 N 7 N
@ ~ikaline Electrolysis €@ ~EM Electrolysis € Acidic Oxygen Evolution
203 | _o'_ j T T T T T ' T T T T 2'00 70 d}II:- 470 5?\: 5Tc-
156 e Competitor 1,90 ! Energy Efficiency: JOLT
1.89 ‘ —>—NiRaney 1,80 ;g 08 1™ HZSO4 : /a
24,70 g y /
1.82 > : " E‘ o6 s
S 175 ; :gg / g |
W < 25°C 5 o // Commercial 1
T 5 07" 0 o A Reference
161} > 1,30 ——-40°C 02 .:f}_,f'/
154 | 1,20 ~-60°C . ’ r.ﬁ . .
147 | [KOH] = 30% | T = 80°C | Diaphragm 220 pm : ‘:)g 80°C - - Pnl::::ﬁ.auw e ) -
00 o0z 04 06  os 10 ' 0 0.25 0.5 0.75 1
j (A/cm?) Densidad de corriente (A/cm?)
Red: Ni Raney: E,;,=1.95V @ 0.5 A/lcm? JOLT = +10% Energy Savings vs
Blue: JOLT: E¢, =1.77 V@ 1 Alcm? JOLT: E; =1.65V @ 1 Alcm? Competitors
. CPp— - 2
\Gray. Competitor: E.,;=1.83V@ 1 Alcm J L LY y
4 )
Lower overpotential means higher efficiency at industrial current densities.
& J




Durability

Stability must be demonstrated under application-relevant stress test.

4 N N
+ = m,
1. AWE stability ﬂ 2. E-chlorination stability .+ & — 3. Oxygen evolution stability
AST conditions m e s Reversal-current conditions | Constant current
¢ High-current alkaline operation il - e Current reversal stress Cl, e j=2Acm™
¢ 30 wt% KOH e +100-200 mA cm™ e 30 wt% H,SO,
o Ti=80°C ¢ NaCl-containing electrolyte o T'=30°C
e AST protocol e. T=30°C e Long-duration stability
10
21 104 Rev Current test
20 el Customer 1400 h
19 | &b Target and still ongoing...
S er
w ozt ar
16 F - -5
] &l : Counter-cathode
15 @’ - Replacement
Rl 2000 2000 2000 000 10000 12000 0 50 100 150 200 250 300 350 % 250 500 750 1000 250 1500
. Time (h) t (hJ
t (min)
X & N Vi ¥
/

@ Industrial relevance requires stability under application-specific stress conditions.




From Mega Plants to M|I||ons of DeV|ceS'

Proven Stability Under Fluctuating Power / Reverse Polarity

Enabling a New Era of Distributed Electrochemical Systems

Containerised Systems
Modular, plug-and-play
systems for municipal water,
industry, mining & more

Accelerated Stress Tests — Reverse Current @ - 50 mA cm™2:
1500 (fwd) + 1500 (bck) LSV to 0.75 A cm™

Keep vertex potential until stabilization
P o ® Local Industrial Units

- 0,
=80 On-site production of
0.7 - hlorine, h hlorite,
[ P 5l c .Zrm: ypochlorite
0.6 - Scan 250 acids, hydrogen,
! Sean 500 safe drinking water, etc.
® Operate at massive scale 05 — SSZ: I(s)go 161 9 92 2 00000000 ® Community Pods
@ Require constant, stable power s i | scan1250 2 ' Reliable, low-footprint
: E 03+ —— Scan1500 T 15 solutions for schools,
| 2
& Complex infrastructure : L e e @ o E@065Acm? hotels, hospitals,
® High CAPEX & long lead times = 02+  — scan 2000 @ 14 . Degradation rate = 4.21 uV/cycle v  agriculture & utilities
. yogbars - 01 | —— Scan 2250 Total Degradation = 12.6 mV after 3,000 cycles
® High distribution & logistics cost v —— Scan 2500 ‘ Max Current Current = + 0.75 A cm-? per cycle ... Blue Salt™
® Limited flexibility & location dependence 00 + —— Scan 2750 131 "MiscRevervs Curmmnt'=< 0005 A‘car' pwr /el | Consumer Appliances
o Scan 3000 ’ P=123V 61" | Salt + water — on-demand
e 0 Mgy . PPN . generation of HOCI for
LIKE THE PAST: -02 -01 00 01 02 03 04 05 06 07 0 500 1000 1soo 2ooo 2500 3000 €2 cleaning, disinfection,
g chlorinated drinking water
[!ﬂ SRR el —— & water treatment at home
1Y —— =
S - - . - ™ S “
Equivalent to switching on/off twice a day for 10 years LIKE THE FUTURE: _m_
Mainframe PC Smartphone l :
(1960s) (1980s) (2000s) NO Leaching Observed _lunal
Large Scale 3D Printing
Manufacturing Plants (On-Demand)

POWER-CYCLING STABILITY + LOW-COST ELECTRODES = UNLIMITED POSSIBILITIES

@ Ultra-Low CAPEX Unlimited Scale Works with Any Power /\}] Decentralised Production More Sustainable U Electrochemistry

No expensive DSA®/ Manufactured at Grid, solar, wind, DH Closer to demand, Lower energy, materials for E‘{GVYOHG' Everywhere
IrO,/Ru0O, coatings commodity cost battery or hybrid DD lower transport cost and infrastructure @ Enabling the next wave of

industrial & societal change

Just as computing moved from mainframes to PCs, electrochemistry is now moving from mega plants to millions of modular systems.

JOLT electrodes make this transformation possible.
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