A zero-waste to energy, negative carbon technology

Diverting EoL wind blades, nacelle’s, various glass,

(ﬁ H]I (3 Z ]]4?], limestone from landfills, reused as CDR, negative
- 4 W &4 1 € emissions renewable energy infrastructure:
@
« 4 2 ¥ . Carbon, pm, toxin removal (CDR): hybrid DAC, ERW
Solar p (COR): hy

for R/ OAE combination.
. Recycled materials generate additional solar yield.
Applications: CDR infrastructure and road markings,
wind-solar farms, solar canals, data-centers,, mine
sites, EV charging stations, highway PV, port
infrastructure, shipping containers.

Please contact: Cherise Petker, Founder, Circutar Solar LLC
Tech, innovation, R&D by Circular Solar LLC CircularSolar.net Info@CircularSolar.net, 510-926-7245



https://circularsolar.net/invention-%26-testing
mailto:Info@CircularSolar.net

First let’s examine the problem, where various pollutants and toxins come from and how they enter and impact air,
water, humans, food sources and our ecosystem.
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Not defined in these graphics, are airborne from industrial pollution, vehicles to packaging waste leaching from landfills;
which Circular Solar has proven the scalable solution for removal, breaking it down into less harmful matter since 2008 5
on a small real-life infrastructure pilot and visually confirmed from the following field examples since 2023.



Circular Solar field testbed, emitter locations map, pollution buildup example:

PORT, FREEWAY, RECYCLING:CARBON, PM, TIRE DUST, PFAS & BREAKDOWN
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Green pins are ideal CS mCDR locations. Black pins high pollution areas, yellow

potential recycled concrete from Port of Oakland widening project to source
recycled mCDR. Brown pins are PFAS sources.

This is part of two months of buildup in the glass of water and wiped off solar

About 2 months of _. ' ]
panels, next to the solution, removal sample/test area. pollution build up on 24 || 9% Energy yield
Video of this wipe and energy test, location Bl iicleacealiciIpIng



https://youtu.be/TDvxFD27dtQ

Project Circular Solar CDR (carbon dioxide, pm, removal):
21-month and 9-month field CDR rooftop, over a waterway

field tests: These materials, ERW limestone marble, recycled glass,
composite, vinyl are coating with the nanotechnology to act as low-tech
DAC (direct air capture), ERW, mCDR infrastructure and energy
generating materials which capture and remove small amounts of
airborne carbon, pm (particulate matter) from Port of Oakland
activities, including Radius Recycling, rail, HWY 880 passenger vehicles
and trucks including organic microplastic (such as from tire dust)
emissions. The photocatalytic process removes or breakdown these
harmful pollutants into less harmful matter.

Over two-year field test for
turbocharged ERW of dolomite,
limestone marble: left untreated,
right treated since 3/2023 >

\

» Circular Solar CDR

.y

9 month field test by HWY 880

‘removing NOx, SOx, PM,potentially
. PFAS/6PPD. Utilizing waste-stream
“materials with Solar panels as well

bird o
o

Airborne pollutants ~ CDR 21 months |
EoL, restored composite simulating wind

blades, towers breaking down pollutants “rooftop” vinyl bimini Road marking and rooftop test strips. 3.5 months
which offers anti-corrosion benefits. old comparison example; center untreated.



Circular Solar OAE growth mitigating algae bloom: polluted runoff on the port side and on the starboard side we had clean water runoff
with alkaline materials above impacting the waterline marine growth. Dew, condensation water or rainwater flow over and down to the decks to
the stern steps and waterline. The 14-month test includes where the waterline was cleaned and then left to grow for a year, the vessel was not
moved, not washed (only rainwater rinsing) the additional solar panel shade did add to improving the healthy growth, but the primary reason is
cleaner water runoff with calcium byproduct producing healthy OAE seaweed vegetation, mitigating algal/algae bloom, cyanotoxins growth.

) 12 month marine
X 10/2/24,12:59 T

suffering algae bloom.  2023- 2024 14-month comparison marine growth study and expected:
Bottom healthier,

restored from solar This was pitched to EU
panel shade andless  rohore wind operator

carbon, tire, brake dust

pollution runoff and Vattenfall, where C§ would
carbon conversion produce the healthiest
byproduct; calcium carbon capture, OAE

nitrate — Circular Solar  geaweed growth. >

Starboard hull: >
with Circular Solar
applied above and
with alkaline
aggregates

< Port hull:
with pollution
runoff.

Public video 9 month stage,
solar shade and marine
alkalinity enhancement



https://www.youtube.com/watch?v=Wx0LrXr_6u8
https://www.youtube.com/watch?v=Wx0LrXr_6u8
https://www.youtube.com/watch?v=Wx0LrXr_6u8

CDR photocatalyst chemistry, durable carbon removal info, diagram: the chemistry that can compete with DAC, BECCS carbon
removal technologies.
This ensures cleaner high albedo value surfaces to simulate SRM method :surface albedo enhancement" for cooling and energy effiency and for
additional reflectivity into higher solar production and byproduct sequestration of calcium nitrate for soil in agriculture/farms or storage in water
(as a neutral salt; suitable for marine CDR storage). Based on my research when trying to launch the product in 2002 — 2004 for buildings and
roads, then my small real-life pilot in California in a road since 2008 (working at least ten years) and the calcium nitrate works improves soil, water
quality plant yields; at least .25 ton of CO2 has been removed over the years. | also created this to verify its scale to buildings, road shoulders,
bridges, parking spaces and future EV charging, solar infrastructure, wind energy:

SOLUTION:

Paving Out Pollution

A common whitener helps to clean the air

Inorganic photocatalysts, such as titanium dioxide, have been exploited for the past 10 years. It has shown to be a relatively cheap and

effective way of removing organic poison compounds and pollutant gases from both air and aqueous environments.

For the past 10 years, our TPXsol photocatalsyt PAINT REACTION

material has been successfully integrated by Capturing energy from sunlight to neutralise pollution

cement, concrete manufacturers in the production.

The application has also been introduced through “‘”."“"‘ dioxide d J-’ % TITANIUM
application service provider in the retrofit post pamcles'absorp heigy J DIOXIDE (Ti0,)
from UVin sunlight. .)

application environment. These photocatalyst Nitrogen oxides NITROGEN *
ecological bricks constitutes a promising technique i ghlpbebd OXIDES NITRICACID

g P 9 S particles are converted (NO,), (NO) J (HNO,) Dot
to reduce a number of air contaminants especially 0 itricacid i * &
at sites with a high level of pollution: highly =

il CALCIUM CARBONATE
trafficked canyon streets, road tunnels, the urban Thé acid they tacts = ) (cato,)
environment, etc. Ideally, the photocatalyst, with calcium carbonate, : *
o - - . locking the NOx gases up o
titanium dioxide, is introduced in the top layer of in calcium nitrate, CALCIUM NITRATE Ca(Noy);
the concrete pavement for best results. In addition, releasing (0, and water
<+ J W

the combination of TiO2 with cement-based
products offers some synergistic advantages, as <+ -) CARBON DIOXIDE (C0;)

the reaction products can be adsorbed at the

surface and subsequently be washed away by rain.


https://circularsolar.net/more-details
https://www.gardeningknowhow.com/garden-how-to/soil-fertilizers/calcium-nitrate-fertilizer.htm
https://youtu.be/I7ydpFWBpGo

How does Circular Solar work?
First, we need to learn more about Bifacial Solar panels and how they manage ground albedo
* They have a transparent glass backsheet where the rear/bifacial side also collects sunlight to convert to electricity.
* On average the rear side could collect up 70 - 85% of the frontside.
* This varies highly on ground, surface albedo and tilt/angle.

Diffuse

Diffuse
Reflection

Future Circular Concrete Solar Aggregates
For High Albedo Value, Effect

Field tests of solar
infrastructure materials,
aggregates and tarps
simufating organics:

Previous testand

canvas 41W Green tarp 42W

46w

See the albedo
reflection on this
vertical panel?g

A

12/24/2022, increasing solar-battery charging efficiency, cooler for the battery, all
sunlight reflected to panel, simulating fresh snow albedo. Video: Product applied

Sand, glass and white
marble/limestone 44W-

NOx, SOx, tire dust (potential
PFAS buildup), Recycling
(including Lithium and lead acid
) batteries), Port, Freeway,
Flightpath Emissions locations:

< Octopus

New Record
1 x 445 x 8 hours
made 3.59kWh!

Circular Solar CDR

Field Prototype Distances From:

.01 mi. superfund site (WW1-2
Union Iron Shipway, Alameda).
.38 mi. from UP/Amtrak Rail
.58 mi. 880 freeway
.66 mi. SF Ferries
.83 mi. Port of Oakland
~ 1.2 mi. Radius Recycling (name
& @ change from Schnitzer Steel)

. .07-1.0 mi. USCG ships, tugs
| emissions

3.59kWh
421W
43.98V

~ Flightpath, SFO & Oakland,
X ~ distance varies, bad weather is
: . very close above

CDR Processing Carbon Pollution here: Sunlight and water photocatalytically removing buildup from ICE vehicle NOx,
SOx and more, between the blue tape lines. CCU( Carbon removal) is utilized by the wind blade composite staying

B high albedo sea ice, snow white and reflecting what could be lost sunlight (into absorbed heat; efficiency losses

= below) into record setting solar-battery charging efficiency here, for a single, fixed .445kW module, 3.59kWhs

Carbon captured, removed over water, by a major port on EoL wind type fiberglass (composite) as
mCDR, with limestone, glass as ERW is also utilized into solar efficiency. Calcium byproduct
sequestered into soil or ocean alkalinity enhancement; marine growth comparison test results here

e ;

* Other tests up to 90% removal
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Example Of Project
Circular Solar:
EoL Wind Blade, Nacelle
Reuse Project
CircularSolar.net

Example art for: Circular Solar; EoL blade waste-to-renewable energy; housing BESS, making 20% or
more pv, tracking to vertical or fixed vertical helps flatten the duck curve, located at Wind repower.


https://youtube.com/shorts/Ks5M6s0M34I?feature=share
https://youtube.com/shorts/Gz5jGrUpzuU?feature=share

Before — After! The same composite materials, thicknesses and similar shapes of Wind turbine blades and nacelles.

Restored, converted into a small floating solar-battery remote
minigrid and CDR carbon, pm, heavy metal, PFAS breakdown
emissions testbed; for buildup and removal tests. To test and scale in
a high pollution and saltwater environmental the anti-corrosion
coating extending wind lifecycle and reducing the potential of
environmental damage (reducing failure). 14-month CDR waterline
marine growth comparison results in slide 5, OAE seaweed growth
below the starboard hull.

Circular Solar t lyst is strategically added

to verify break down luti bulld-up whlch can
accelerate corrosion of offshoro nearshore wind and solar
parts, p Additi y, after this picture the 14 month

marine vegetation growth test began to verlfy the pollutant
removal benefits of river, ocean al
growth mitigating algae bloom growth around the rest of the

water-line. Arrows indicate test sections (plus alkaline nanorocks).

4

. hen dew and condensation droplets
ﬂowover the clean test areasand also
During rainin Winter, this flows down
the stern steps, feeding the marine growth




This comparison test includes the use of the technology
over part of the stainless-steel hardware next to test
section A.
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: R Circular Solar CDR

It also remained much, much cleaner from organic heavy : 5 , i ’,
metal airborne particle pollution which when combined (RS ias

with saltwater accelerates corrosion and thus increases

the likelihood of failure in offshore wind and oil and gas

facilities. Circular Solar offers protection, reducing care AR 45

and maintenance costs or environmental pollution. S ;‘

3

9 month field test by HWY 880

.‘ ey N

3 ‘removing NOx, SOx, PM,potentially -
',;PFAS/6PPD Utilizing waste-stream
accelerate corrosion of offshore, nearshore wind and solar

parts, components. Additionally, after this picture the 14 month B o materlals with Solar panels as We"

marine vegetation growth test began, to verify the pollutant S — Lo e smes rematma s c2en,

removal benefits of river, ocean alkalinity enhancement seaweed .
Generating more solar-battery energy, lab tests

growth mitigating algae bloom growth around the rest of the FM trom Port, trucking, vehicle, rail PM, NOX :
water-line. Arrows indicate test sections (plus alkali ks). are visually seen reduced. As well as it being cooler infrastructure are up to 92% NOx (diesel exhaust) reduction of

073" ‘ \ - o gy - A carbon captured from build-up on CS repurposed
/ ~ a\ 100.7 '
/ 7 " ; - o \ /

Circular Solar p is strategically added
to verify breaklng down pollution bulld-up whlch can

solar materials that is also cooling infrastructure
supporting 1.5C Paris Threshold
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W! Hm! Blades Repurposed Into Energy.

Left: Dual axis circular CSP (concentrated solar power) where
fresh snow albedo may offer <50% higher daily solar yields vs
fixed horizontal. Solar efficiency records are expected (which

may already have been achieved \ .
in 2023 for a fixed mount panel; see slide 6). Right ht,' N
: Solstice, East - West
This dual axis option would be ideal with sections of cut blades —M'ddlz Single axis tracking orlentatl’on, Eis
surrounding panels in four corner patterns to mirror all light UL il L A C.S Bladfz S
vertical. simulation of fresh

possible. Landfilled waste into CSP!
snow, cloud white

albedo effect can
generate >15% more
power on one side vs
brown albedo value. _

Additionally, these are hosts for CDR (carbon dioxide removal)
coating removing vehicle to data center generator emissions
buildup; byproduct water, soil amendment.

12 months controlled mCDR study results on slide 6.

¢ RSN T
Clrc,u‘lar Solar is atent—endm ks S ”‘"»'-‘

Rural Agricultural, Highway, Rail CDR

Video: Live energy validating 25% higher output

More about Albedo Effect here:

climate feedbacks that impact weather, climate 2'0 20 0 30 100
earth  Albedo (% reflectivity) 10

average



https://youtube.com/shorts/C7YSEdNkO8U?feature=share
https://circularsolar.net/more-details

'Direct and diffused light from clouds directly power the solar panels top side .

and bifacial/rear side, the blades mirror fresh snow albedo values which reflects
sunlight from the ground up. Diverting landfilled material into producing
additional solar power. Circular Solar CDR alkaline aggregates are a soil barrier
below the blades, protecting soil from blade toxins, ont% ,

In the event of a lighting strike and fire, reducing spread.
g Near Summer

1 Solstice, East - West
! orientation, the

CS Blade’s fresh
simulation of snow
white albedo effect
can generate >15%
more power on one
side.
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1. Aglobalsolution for recycling EoL waste onsite, reusing it back into energy production and host for carbon removal technology.

2. Reusing blades with the Circular Solar CDR technology (that’s also applied to in-use Wind) generates 15%+ solar energy yields and work for 20+ years in solar PPA.

3. Solar-bess costs are separate, 80% of the normal EoL wind decommissioning/recycling/landfill costs (56-11k/blade) go towards construction, CDR, CS IP fee. The
wind project owner saves 20% and will most likely become the solar PPA. It is expected to offer >15% more power. Circular Solar LLC receives a % of the PPA rev.

4. Additional hybrid CDR & power microgrid for onsite EV charging station can be installed utilizing our pavement product.

5. Passive DAC/CDR project produces additional PV energy, removes 1 ton CO2/year from 10,000sq.ft. with CDR; as low as $100.00/CO2 carbon offset (goal by 2028).

6. Demonstrations of carbon removal on fiberglass composite by a freeway, port & live energy tests of CS CDR making more pv energy, fixed horizontal, up to 26% eff.



https://youtube.com/shorts/AJt6vhWB5Ig?feature=share
https://www.youtube.com/watch?v=fqgLtMIce70
https://youtu.be/CML9dXRfGW4?si=CiQL7QuyrN_6BF5h
https://www.youtube.com/watch?v=vHLV_isfuJM
https://www.youtube.com/watch?v=upcsyOdSQA0

Circular Solar CDR Wind: With slides 4,5, 13 CDR removal results in mind, we have hybrid DAC Wind, then its EoL materials reused as CDR by
roads, ports, transportation, data-centers using fossil fuel backup generators, placed below solar generating more power and batteries in nacelle’s.

- -

An optional addition would be usmﬁe'rtlcal Vehicle, Trucking, & Rail emissions such as NOx, SOx,
solar, for grid tie or micro battery grid, solar particulate matter pollution are within 1,000 feetof =
hat would be boosted by the additional freeways. 2 OOOItonsImlleIIanerear are emitted, ma
fect of Circular Solar CDR. /f{eeways have foﬂr1anes with rail e
; \8 OOOItonstear per mile

it 20 Ity

Demo video of

exhaust

I — = . €Missions onto
- __ the materials,

7 e - o improving solar

1 aust; brake, tire efficiency.
dust; freight-truck ,rail emissions build-<"
pirrthe sky onto Wind energy and-
their EoL materials placed below,
generating higher solar yields,

- < Shipping CDR, here is Port of Rotterdam, NL. Circular Solar would love
w to pilot here because we’ve already proven the technologies working,
removing any wind pollution buildup and emissions buildup by as
demonstrated by Port of Oakland. Improving plant, soil health (2008
example in a road) and now ocean alkalinity restoration; 12-month
example of algae bloom and restoration and here and visual of ship
emissions

.| Rotterdam is a bunker hub for fossil fuels — high emitter. 12

B 4/2025: IMO agrees to a global carbon pricing: S100 or S380.



https://youtu.be/I7ydpFWBpGo
https://youtube.com/shorts/Gz5jGrUpzuU?feature=share
https://youtube.com/shorts/Gz5jGrUpzuU?feature=share
https://youtube.com/shorts/Gz5jGrUpzuU?feature=share
https://youtube.com/shorts/Gz5jGrUpzuU?feature=share
https://www.youtube.com/watch?v=ZZ2t8hftQvM
https://www.youtube.com/watch?v=Xljs1D_iLO4
https://www.youtube.com/watch?v=Xljs1D_iLO4
https://electrek.co/2025/04/11/international-maritime-organization-agrees-to-first-ever-global-carbon-price/
https://www.youtube.com/watch?v=iOGME3eUxvs

One-page summary for Circular Solar applied to Alameda Naval Base PFAS remediation project which will increase o —

PFAS remediation (and new airborne pollution buildup over this vegetation). = 10j=red, 1253 growth. Top half

suffering algae bloom.
) o ] o ) ) ) ) ] ) Bottom healthier,
This follows up on initial Circular Solar PFAS remediation on infrastructure and around plants, soil, pilot in Fairfield, CA in 2008, on restored from solar

Alameda, Oakland Estuary field testing airborne and waterway contamination and remediation since 2023. Info at CircularSolar.net Egps;shﬁrie;’;ie'e;jst

25 alamedapost.com/news/navy-to-lock-down-pfas-in-groundwater-with-carbon/ [ (Y ‘, : pOHUtiOﬂ runoff and

carbon conversion
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nitrate — Circular Solar
How new PFAS remediation method works

With Circular Solar, this can improve as
—— we can now add CS aggregates
TS e A \ N which will breakdown PFAS which comes

to the surface and other airborne pollution

y E ! =
WY - - (,,’[_' - / deposition (Port of Oakland, pleasure craft
e -4 , Radius Recycling, vehicle, rail etc.).
W& e 5
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S \\Y( mk

Alameda | —
Point D \
Site 14 y \ A
PFAS ’ ‘ Grou_nd\_fvater —t_a__' L 2 FL I R
remediation | b == Circular Solar
diagram &y —_— runoff, marine
=2 = growth; seaweed
_ s —
{ / —
= v
Activated charcoal barrier e Sl 2
21 months of airborne R: Circular Solar
Richard Bangert - Alaweda Point Environmental Report - 11/2022 pollution buildup nanotechnology removal
Current method Circular Solar comparison, with OAE

rock intesration



Benefits to energy, cooling infrastructure, vegetation management ' _
Solar energy benefits: 18% increase comparlson video test with thermal imaging =~ 1 [ v/ i

Solar

Circular economy
vegetation management
gravel that can also
remove vehicle pollution -
buildup, cleaner 2
stormwater
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Brown Solar
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low albedo W +15% higher
value overall yield
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@® Current

Battery

# Voltage

@® Current

s State
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L4 Battery
max 1417V 13.88Vv
min 12.73V 12.30V



https://youtu.be/4ZrT5DvIBmA

EV, Solar CDR and Cooling: EV/Port charging applications, scalable to data-center buildings.

Hot concrete in Arizona (location below) will stay cooler when EVs, park or charge over the space. Both wired but especially future wireless
induction charging remains cooler, thus improving charging efficiency and component, battery lifecycle, due to less heat losses as the product is
reflective and has a cooler UHI (urban heat island effect). When not charging vertical or canopy solar can be added and the product generates
higher solar output. Additionally, the CDR breakdown airborne accumulated ICE vehicle or data center fossil generator power emissions to tire dust

X 11/5/24,15:21 VR X 11/5/24,15:21 Va

Circular Solar is also a data-center rooftop, reflective,
circular, CO2 removal product, as seen here over
concrete, it is almost as cool as the plastic tarp

summary video of
application

Wireless induction
pad over concrete



https://www.carmagazine.co.uk/electric/what-is-electric-car-wireless-charging-wevc-and-how-does-it-work-/
https://www.carmagazine.co.uk/electric/what-is-electric-car-wireless-charging-wevc-and-how-does-it-work-/
https://youtube.com/shorts/Ks5M6s0M34I?feature=share
https://youtube.com/shorts/Ks5M6s0M34I?feature=share

Updated Field Test R&D for Circular Solar CDR (carbon removal) Highways and applications: for safer road markings supporting Autonomous
Vehicle FSD permitting and cooler, reflective Solar Paint for CS Highway PV (future wireless charging) and product for Al Data-Center’s for
carbon management parking spaces, concrete buildings, rooftops (remain white, reflective cooler; less water required for interior cooling).

Circular Solar CDR Highways: Increasing canopy or vertical solar efficiency and vehicle safety with brighter, cleaner road
markings. This helps keep EVs, such as Tesla FSD safer when using “Auto Lane Change” because the reflective markings
stay cleaner, brighter in low light, dirty when high carbon pollution events, or something covering the pavement.

Circular Solar’s vertical efficiency record is 50% higher output vs dark albedo when the sun is directly over top vertical pv.
Circular Solar is also a landfill diversion project to ensure a cleaner planet, “Buy Clean” and American Made

Yav

Up to 50% solar output
increase has been
recorded in vertical pv
vs this dark soil or
pavement.
Plus, it reduces ICE
vehicle carbon
. emissions to tire dust
' F‘ssociated to EVs.

; ‘
\
.

Image source Wikipedia Commons

August 16th, 2025: A test section was added in May 2025 onto the field testbed in
the high pollution location (including freeway pm buildup). It was rinsed with
water one time. We see the Circular Solar section is much cleaner, more reflective
(bright white, or for the solar portion, reflective off-white or green glass CDR paint)
for safer road markings in low light which can equate to less traffic accidents and
health care costs and support AV FSD.

3 month field test
comparison (without
- vehicle traffic)

Without Circular Solar

. Sept. 6th, detail field

LN -
N TR T, 15, 1

TR PN e T ’g" )0(.

. testcomparison results. y |



Circular Solar has completed the MOU as an Epri-Open Ai Consortium Member: as a potential “use-case” pilot with utilities and hyperscalers
with four use-cases: 1. as a CDR project. 2. as a PPA with the highest possible daily solar yields. 3. Our product for data-center infrastructure,
especially cooler rooftops by reducing airborne dust buildup, retaining high albedo effect to reduce interior water use for cooling as seen in
previous slide. 4. Which can breakdown PFAS in the event of leak within the data-center or as pollution outside the building; see side five for
pollution breakdown which includes PFAS water and airborne pollution from Radius Recycling (automobile shredder residue ASR PFAS).

1. Coolest, CDR carbon removal rooftop (less water required for interior 3. Hybrid DAC Wind (slide 10)
cooling). 4. Circular Solar Wind: EoL wind blades repurposed below solar
2. Cooler EV charging spaces for employees or autonomous fleets (slide 12) panels, Wi_th CDR (slid(.es ?'10)' Texast and Ca.liforn.ia have wind
which doubles as higher efficiency, faster charging vehicle to data-center). Plades being decommissionad now ideal this project.
P W p—— - : —s

The Lancium Clean Tech data center campus is being constructed by contractor DPR Construction in Abliene, Texas,

with Crusoe Energy as its developer.


https://msites.epri.com/opai
https://msites.epri.com/opai
https://msites.epri.com/opai
https://www.sciencedirect.com/science/article/abs/pii/S0921344923001143

Urban, smart city art example by Siemens: with Circular Solar examples notated with white arrows as ideal applications to
pavement, buildings, data centers, EV charging stations, Wind and Solar farms. Scalable on buildings, roads, restoring landscaping:
Video of the first small Pilot: recycled glass, concrete CDR example in 2008 in a road in California

’ﬁ
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https://youtu.be/I7ydpFWBpGo

Carbon Dioxide Removals (CDR) Market was valued USD 3.4 billion: in 2024, and is expected to reach $25 billion by 2029, rising

at a CAGR of 49%. — source: businesswire.com “carbon dioxide removals”

Circular Solar CDR. RIGHT-SIZING THE TAX CODE Bennet-Murkowski Mitigation

Wind. infrast t- hvbrid DAC TO SUPPORT CARBON REMOVAL Method 45Q Tax Credit Legislation Tax Credit* Potential
- Wind, infrastructure as hybri

. . . Carbon Capture

- Limestone, mine site byproducts, 0 O 0 Soquem:fm o 85pergrosston  N/AM /A
recycled concrete ERW Q ——

mCDR gg&__\ » Direct Air Capture (DAC) S180pergrosston  $250 per net ton Large

Q QQ = Biomass Carbon Removal :
Q o & Storage (B} ) Not eligible §250 per net ton Large

All three methods can be combined Fess

. . . . . Bio-oil Injection Not eligible $250 per net ton
with pv/solar increasing daily yields O
as added revenue towards lowering Q@ gﬂ 5B o Slamess Buris! Noreigiie RERG por et ton

—— Enhanced Rock
CO2 removal COSt/tOI’\. Q Not eligible $250 per net ton Large
m Weathering (ERW)
; Minerals
EoL wind and recycled glass .2 o a8 ol ilica Not eligible $250 per net ton small
materials, limestone as host for CDR 2% 1
Marine Carbon Dioxide
phOtocatalySt placed below panels oval (MCDR) Not eligible $250 per net ton Large
simulate high albedo value snow
. . Ocean Alkalinit
generating >15% solar yields. @\@ A (’(')AE) Not eligible $250 per net ton
Example, if 20% more yield a 20% i 2 i
. . . . . Direct Ocean Carbon
Not eligible 250 tt

efficiency bifacial module, now is (g Gaptire & Sioregs (DOOGE) ot eligi $250 per net ton

24% efficiency.

As of April 2025, now we have IMO
shipping carbon pricing of
$100 or $380/ton!
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https://a-us.storyblok.com/f/1020427/x/36ae8753a8/cdr-investment-act-factsheet-final.pdf

CAGR Recycling Values of Three Global Waste Problems

Glass $3.3B by 2033: Global glass recycling market was valued at
approximately USD 3.1 Billion in 2023 and is expected to reach a
value of around USD 5.6 Billion by 2033, at a compound annual
growth rate (CAGR) of about 5.4% - yahoo finance.

9 million tons of US glass end up in landfills annually.

Wind $5.6B by 2033: Wind Turbine Blade Recycling Market was
valued at USD 1.86 billion in 2022 and is estimated to grow to USD
5.6 billion by 2033, with a CAGR of 20.16% during the forecast
period- AmericanRecycler.com

Total mass of decommissioned blades in the US will reach

1.5 million metric tons (t) by 2040 and 2.2 million t by 2050.

The annual rate of wind blade material being decommissioned
globally, both on land and offshore, is projected to reach 2 million
tons per year by 2050.

In Germany, blade decommissioning, transport, taxes, landfill fees
etc., can be up to 1,400/ton (Euro).

Concrete $17.4 billion by 2028: Recycled concrete aggregates
market size, growth 2024 to 2033 was values at $9.1B in 2023 and
to reach S$17B by 2033, growing at a 6.8% CAGR -
precedenceresearch.com

LATEST TOPICS- MAGADNE-  FEATURES-  COLLECTIONS-  PODCASTS CHEMACS J0BS Q

Three Resources In Landfills That Can Simulate Snow, Clouds

Global CAGR in SBillions

-‘-2022{{2023 =0-=2033 Columnl 20
TE


https://www.windpowermonthly.com/article/1671616/turbines-leave-support-system

Of the three recycling values, let’s focus on reusing/recycling EoL wind blades, nacelle’s, for project Circular Solar CDR, where there will be

500,000 tons by 2030, at a 5.6B value by 2033.
This waste to energy and carbon removal breakthrough could attain 25% of the market share, or $1.3B by 2033. By 2033 Wind, Glass Concrete

recycling values total $20.3B. Circular Solar CDR utilizes recycled material from each sector and if 5% were utilized in oursolar farms or EV
charging products this accounts for: S1B

Circular Solar generates an additional 15% or more solar daily yields. In the case of 20% vyield increase, a 20% efficiency panel would be 24% eff.
CDR becomes a solution to a growing waste and recycling industry into CDR infrastructure, which seeks a $100/ton/CO2 removal by 2030.
Solar is the highest demand renewable energy source and this generates record efficiency.

Circular Solar could be a unicorn, $1B value by 2029.

Seeking $2M seed, $1.2M FOAK funding (1MW CS pv farm). $1.3B Eol

Wind
>15% CDR by
solar 2029:
revenue S500M*
$150-
$250/C02/Ton

Circular Solar is a viable solution as the answer to three industry problems: recycling EoL wind (glass, concrete), CDR (carbon dioxide removal) as
solutions to one another: cashflow, divert materials from landfill and CO2 emissions avoidance from transporting up to 1 Ton/12T EolL*, solar
efficiency increases thus revenue to lower the cost of hybrid wind-solar-battery microgrids.

*For example; in California where all blades are shipped out of state to TX, WY, OK, IA where about 1,400 miles of diesel trucking for 12 tons of wind blades is almost 3 tons of carbon emissions.
Circular Solar CDR removes this carbon and annual tons thereafter. *CDR is expected to be a $25B market by 2029; Circular Solar CDR products make up 2% CDR market it’s $5500M marketshare.

Circular Solar is patent-pending, tech, innovation, R&D by Circular Solar LLC https://circularsolar.net/ Contact: Founder, Cherise Petker Info @CircularSoIar. net



https://www.businesswire.com/news/home/20250131837425/en/Carbon-Dioxide-Removals-CDR-Market-Research-2025-Increasing-Demand-for-CCUS-and-Growing-Government-Funding-for-Carbon-Removal-Projects-Fueling-Developments---Global-Market-Forecast-to-2029---ResearchAndMarkets.com
https://circularsolar.net/

Examples for Mitsui & Co., MOL Switch Fund:

Circular Solar Hybrid DAC Infrastructure: 1.-3. Portside CDR infrastructure and OAE project locations in green.
Port, Freight, Portside Communities T~
Circular Solar can be applied right away and is ideal for: "
1. Shipping containers; as hybrid DAC CS containers passively lseralicn Y
remove carbon dioxide, pm buildup at sea, at the port transiting s
on freeways, rail for cleaner water runoff to farms, waterways. S"‘CDRE’?Q'GE?F“- i 2
2. Existing buildings in the Port of Oakland community. For every SESEE=
10,000 sq ft of photocatalyst is 1/ton of carbon removal/year. 1 4 i et %
100 tons removal per 1M sq ft. 10T sq ft for 1 gigaton. \\\‘ "Jﬁ P 380 ‘«vc,”“d
3. Shoreside CDR infrastructure, mCDR by roads for cleaner —t ey hamie | N, W
stormwater runoff.
4. Circular Solar wind and solar farms hybrid DAC: demonstrated

in previous slides and next specific MOL and partners farms. o Goctle o Dumanbae ensemes T, Smifen SANNERNTV 2

/m\\ PORT OF Jobs
w OAKLAND

Business Environment Community

SER

Port of Oakland HQ




1. Ships, shipping containers that decarbonize ship, freeway, rail exhaust, pm 2.5,20 as hybrid DAC transportation:

1.

If 10,000,000 40’ shipping containers has Circular Solar this would remove at least 1M tons/CO2/Year in hard to abate
sectors and locations (airborne pollution several feet above roads, rail, ships but within feet of exhaust emission source)

Ship: topside hull: a 1,000 ft ship’s hull topside is about 40’ h x 1,000 x beam 165’: 87,000 sq ft, it would remove up to: 8.6 tons CO2
per/ship/year. If there were 1,000 ships with Circular Solar, they could remove 8,600 tons of carbon per year.
LNG carriers have even more topside area:

A LN
= DEmp (g"“

17M — 530M shipping containers are in circulation, roughly 20M are in transit daily.

Circular Solar Containers offer carbon, particulate matter build-up removal as a hybrid direct-air-capture option for containers on ships in
port and at sea (the ones stacked on the outside, on top with exposure to sunlight), rail — driving thru, capturing, removing emissions.

The majority of carbon, pm removal will be once on truck or rail transit on/by roads; capturing, removing exhaust emissions to forever
chemicals, toxins, PFAS from brake dust and 6PPD-quinones from tire wear, microplastic dust fatal to certain fish species and impacting soil
health; food sources for humans.

Older lab tests reveal it takes about 9,800 square feet of photocatalyst coating near a pollutant source to remove 1 ton of carbon per year.
A 20-foot container surface area with sun exposure = 544 sq. ft. or about 18 containers per 1-ton/C0O2/removal/year.

A 40-foot container = 1,024 sq. ft. or 9.5 containers per 1ton/CO2/removal/year. 10M containers = >1M tons/CO2/year.

If Port of Oakland has 80,000/containers/month deployed which were 40’, coated in Circular Solar, one month of containers wguld
remove 8,000/tons/CO2/year. Multiply this by 50 USA ports for example, >400,000/tons/CO2/year in America alone (4M. 40’, containers).


https://www.seaspace-int.com/fun-facts-about-shipping-containers/#:~:text=How%20many%20shipping%20containers%20are,(source).

3. Portside areas, city buildings, infrastructure:

Green, park areas by ports can utilize the Circular Solar ERW (enhanced rock weathering) option, which offers the highest removal of CO2, pm

management for a ERW project. Let’s take city, community high-rise concrete building surface areas.

* A 282-unit apartment with a concrete/stucco exterior, may offer 200,000 square feet of surface area suitable for Circular Solar. Which would
remove about 20 tons/carbon/year with benefit and sequestration in plants, soil and Estuary water for durable, 1,000-year carbon storage.

* If there were 200 buildings within 5 miles of Port of Oakland with the same surface area (total 40M sgq. ft.),
4,000/tons/CO2/removal/year.

* If 400 American portside, port freight related cities copied this plan, amount, that is 16B sq. ft. and 1.6M/tons/CO2/removal /year.

» Scaled globally, if 1,000 portside, port freight cities could scale this; 4M/tons/year

4. Road Infrastructure:

510 cities in America with 50,000 population or more. On average repave 50 miles of roads. If we assume an average shoulder width of 4 feet per
side: 1 mile of Circular Solar = 42,240 sq. ft. or 4.3 tons/CO2/year/mile x 50 miles: 215 tons/year

x 510 cities: 109,910 tons/year.

If 50% of a mile had a single concrete barrier, 32” height = 29,040 sq. ft. or about 3 tons/CO2/year/mile x 50 miles: 150 tons

x 510 cities: 76,500 tons/year. Shoulder and Barrier/Divider per mile: 7.3/tons/year/mile.

The US has 4M miles of public roads (street, urban, rural). If the above was applied to 10% of 4M, shoulder and barrier under re-pavement and
then just for this project (especially adjacent to Agriculture and waterways with fish), 400k miles: 2,920,000/tons/CO2/year

If all completed by, clock ticking 2030-2040: 2,920,000/tons/C0O2/year for ten years removal: 29.2M tons removed
Total tonnage per year, methods:

2. Shipping containers: 1M

3. Portside (within 5 - 10 miles port, port freight related transport): 1.6M

4. Road shoulder, barriers: 2.9M

Total per annum: 5.5M/tons/year. One average between 2030-2040 a total removal: 55M tons removed

Scaled globally, this footprint, multiply by 6 regions: 33M/tons/year or 2030-2040: 330M tons removed globally


https://earth.google.com/earth/d/155eblmQDvI5eV2WuaLkVmoBDCh4pbodR?usp=sharing
https://earth.google.com/earth/d/155eblmQDvI5eV2WuaLkVmoBDCh4pbodR?usp=sharing
https://earth.google.com/earth/d/155eblmQDvI5eV2WuaLkVmoBDCh4pbodR?usp=sharing
https://earth.google.com/earth/d/155eblmQDvI5eV2WuaLkVmoBDCh4pbodR?usp=sharing

Examples for Mitsui & Co., MOL Switch: Circular Solar Pilot For Three W Solar, a 110MW farm in Hillsboro, Texas

1MW could be converted to a CS CDR farm: a first-of-a-kind project example for EoL wind blades and/or limestone ERW, and pending the
existing surface material seen below, for negative carbon solar energy and sequestration in limestone, soil. This example can increase the
odds of a Circular Solar pilot for the Epri-OpenAl Consortium that CS has been invited to submit their project for potential pilot for Stargate,
next meeting is on May 5.

The Three W Solar Farm is Perfect For Circular Solar:

1. Airborne tailpipe carbon, and tire wear dust
often reaches beyond a mile from highways, this
location is .9 miles away.

2. Economic feedstock of EoL wind blades and
limestone for photocatalyst coated hybrid DAC,
ERW.

3. Short distance for FOAK project for Project
Stargate Al, Circular Solar also reduces heat,
water use, on the rooftop of data centers, while
removing community or backup generator
carbon, pm.

Hill'Side RV Park @ -

' AN

. Three W Solar: ¢
.85 mile from,road

Abilene, Stargate Al distance to Three W Solar Farm

- Ranger

- Clyde E CISCO / w G 2 hr 57 m|n T

188 miles .o
35W

w\Stephenville \

25

nters
Coleman

; 354
<Cross! Plalns /

= 2 hr 54 min /

177 miles . Lake Whltney St



Three W in Texas is ideal for pilot of all Circular Solar
technologies; including as a negative carbon solar farm.

Example Of Project
Circular Solar:
EoL Wind Blade, Nacelle
Reuse Project
CircularSolar.net

Blade sections placed below tracking or fixed
vertical are easily sourced in Texas.

W, A A Future Circular Concrete Solar Aggregates
< > For High Albedo Value, Effect

Field tests of solar
infrastructure materials,
aggregates and tarps
simulating organics:

Sand, glass and white

46W

See the albedo
reflection on thls

Green tarp 42W marble/limestone 44W-

wind blades with -
recycled glass,

‘removal nanotech =
generaﬂng +17% power |

€

'.wz'nﬂe/lllﬁeston'ér._‘ :

~

California and soon Texas have
new bottle deposit/ return
recycling laws (DGS, Bottle Bills),
which consumer recyclingeefforts
can help supply this project



https://youtube.com/shorts/yxPNiTclSU8?feature=share
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