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Who We Are



Today: Enabling Industries & Municipalities to Produce 
More Using Less Water, Energy, and Chemicals

>3,000 >1M

15

Installations Gallons Treated 

per Minute

Unique Patents 

and Patent 

Applications

94

Employees 

focused on 

advancing NB 

technology 

55

Countries

2

Manufacturing 

Facilities: 

Los Angeles (HQ)

& Spain



2016

2017 First commercial nanobubble generator launched for wastewater. 

Company seed funded.

Founded in Southern California & patented nanobubble technology.

2018

2019-

2020

Tested in greenhouses, saw 50% yield and entered market. 

Tested on ponds, saw 300% improvement in clarity and entered market. 

Shifted our focus to greenhouses and small ponds. 

Moleaer delivers its 500th nanobubble system. Expands into Canada and Mexico.

2021 - 

2022

Expanded into Aquaculture and Oil & Gas. 

Began to form partnerships (Jacuzzi).

2024
Moleaer opens office in Chile. 

Reaches 3,000 installations and >1M gallons of water per minute in treatment.

BRUCE SCHOLTEN

Co-Founder, 

Chief Technical Officer

WARREN RUSSELL

Co-Founder, 

Chief Commercial Officer

2023 

Moleaer opens manufacturing facility in Spain and office in Norway. Nanobubbles can 

go beyond water; develop new applications in food, water, energy and industrial 

processes.  Built R&D and App Development team.



Largest R&D Team Studying Nanobubbles in the World

Á June 2022:  Moleaer built out the 

largest NB R&D team in the world 

focused on the fundamental and 

applied research of nanobubbles

Á Moleaerôs ability to develop effective 

solutions has both expanded and 

accelerated, resulting in a wider range 

of applications and faster 

commercialization of nanobubble 

applications

Exponential Growth in R&D Team and Patents Filed



Á Discover & Apply 

Nanobubble Properties 

and Benefits

Á 15+ University & 

Research Partnerships

Á 8 PhDôs in Chemistry, 

Electrochemistry, 

Environmental 

Engineering

Á 15 Unique Patents & 

Patent Applications

Á Requires Minimal 

Additional Infrastructure

Á Scalable to Any Flow: 1 

ï 8000+ Gallons per 

Minute

Á Versatility: Inject Any 

Gas into Any Liquid

Á Capital Equipment, 

including Custom-Built 

Systems

Á Nanobubbles-as-a-

Service (NaaS)

Á OEM Partnerships: 

Core Tech Designed as 

Components into 

Partnersô Products

Á After Market Services

Á Assembly Facilities in 

Los Angeles and Spain; 

Warehouses in Norway 

& Chile

Á System Engineering 

expertise to develop 

products tailored to 

each Application

Á Outsource Fabrication 

as Needed

Our Strengths: Innovation, Flexibility & Efficiency

Á Sales and Service 

Technicians in N. 

America, L. America 

and Europe

Á Local Distributors and 

Global Partner Network

Cutting Edge R&D 

& Intellectual 

Property

Diverse Suite of 

Products

Flexible Sales 

Models

High Volume 

Production, close 

to Customers

Global Footprint 

& Leadership



Origin | Zirku Island Wastewater Treatment Facility

Problem: lagoon couldn't keep up with the high volume of 
wastewater, causing foul odors and low oxygen levels in the 
water

Solution: Tinybubbles LLC develops a Nanobubble 
Generator to make small bubbles that will improve oxygen 
transfer efficiency and hit the DO target

Results: Within 24 hours:

ÁDO levels rose to 7.0 ppm (>4x higher than before) 
Á59% decrease in Biological Oxygen Demand (BOD) from 

110 mg/l to 45 mg/l

Conclusion: nanobubbles behave differently, they have a 
secondary affect beyond dissolved oxygen, and can 
significantly improve biological processes such as wastewater 
treatment

Warren's WWTP
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Scalable to meet the needs of any size 
waterbody:

100ôs of installations over 1000 GPM

Moleaerôs Patented Technology

Introduces dissolved oxygen and nanobubbles:
Á Most cost-effective way to provide critical dissolved oxygen to waterbodies

Á Nanobubbles deliver the oxygen into the sediment where it is needed most

Á Promotes natural lake cleaning processes

Nanobubble 

Generator Air Compressor*

*Available with either an Air Compressor or with Oxygen 

Concentrator. No external gas supply or connection is required.

Pump
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Patented Technology Produces Two Forms of Air in Water 

DISSOLVED NANOBUBBLES

Dissolved Oxygen = Amount of Oxygen in Water

Moleaerôs nanobubble technology dissolves 

oxygen with best-in-class efficiency in

any depth waterbody at scale

Nanobubbles behave differently from all other bubbles

All their beneficial attributes ð stability, surface charge, neutral 

buoyancy, etc. ð are the result of their size

These unique features enable nanobubbles to disperse throughout a water body, 

delivering and retaining oxygen at all depths

NANOBUBBLES
Stable, Neutrally Buoyant

Invisible to the Naked Eye

LARGER BUBBLES
Rise to Surface & Burst
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Excess nutrient levels create a cycle that continues to worsen with time

How Does a Lake Become Impaired?

Á Excess nutrients (lawns, farms, storm 
water, wastewater) enter a lake

Á Nutrients > natural biology need

Á Temperatures ŷ, algal cysts germinate, 
feed off nutrients and bloom

Á Decomposing algae consume oxygen, 
Ÿ organic matter (muck) and internal 
nutrient loading

Á Warmer temperatures Ÿ dissolved 
oxygen levels drop further Ÿ more 
muck and even more nutrient loading

Á These nutrients drive more algae 
blooms, creating a feedback loop

Á Vicious Circle: reoccurring algae 
blooms, low oxygen, thick muck, high 
odors, fish kills
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Moleaer oxygen nanobubble treatment helps break the negative loop

Oxygen Nanobubbles Change the Status Quo

Á Moleaer introduces dissolved oxygen 

and nanobubbles into the waterbody

Á Most cost-effective way to provide 

critical dissolved oxygen to waterbodies

Á Nanobubbles deliver the oxygen into 

the sediment / muck where it is needed 

most

Á Promotes natural biological lake 

restoration processes
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How Nanobubbles Spread in a Lake (At the Start)

= Individual 

nanobubble with 

strong negative 

surface charge

A nanobubble is a hollow sphere enclosing gas (e.g. air, oxygen, etc.). The inside of each 

bubble is characterized by very high internal pressure, while the outside is characterized by a 

strong electrical negative charge. This negative charge pushes individual bubbles away from 

each other, causing them to self-arrange in a grid-like fashion in water (as part of a cloud of 

nanobubbles), upon discharge from the nanobubble generator. 
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How Nanobubbles Spread in a Lake (Over Time)

Also, because of their size, individual nanobubbles are not buoyant (i.e. do not rise to the surface to pop), and so, remain stable in the 

water column. They behave like Brownian particles, meaning they move in random directions. As the cloud of nanobubbles expands 

with continued nanobubble generation and moves in the water, the previously-mentioned behavioral features of nanobubbles, 

combined with their strong negative surface charge keeping individual bubbles apart, enable the nanobubbles to spread evenly in all 

directions in a lake from a single discharge point. In addition to this, large fetches, wind, inflow and outflow water movement, and 

natural lake mixing processes all work to further enhance this spread of nanobubbles in a lake.
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In an impaired, anoxic water body, 

NB treatment    lake DO and ORP 

which:

Á  Muck digestion

Á Internal nutrient loading

Á  External nutrient loading*

A restored, oxic water body

  characterized by:

Á Improved water quality and 

clarity

Á  Algae growth, blooms, and 

toxin levels

Á  Excessive aquatic plant 

growth*

Á  Biodiversity throughout the 

lake and boosts fish 

stocking capacity by 

maintaining DO levels > 3 

mg/L#

Nanobubbles 
Increase & 
Stabilize:

1) Dissolved Oxygen 
(DO)

2) Oxidation-
Reduction Potential 
(ORP)

Image credit O'Hare et al. (2018) Front. Plant Sci.

Anoxic/

Low ORP

Oxic/

High ORP

#DO threshold for hypoxia (i.e. minimum DO level below which aquatic organisms have difficulty surviving)

https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2018.00451/full​
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Oxic/High ORP Conditions

Water

Accumulated 

dead organic 

matter 

(i.e.ñmuckò)

Large 

quantities of 

dead algae 

sinking

Firm sediment layer

Anoxic/Low ORP Conditions

Á Decomposition of large quantities of dead algae 

consumes oxygen in the water column, resulting in 

accumulation of organic matter (i.e. ñmuckò) at 

lake bottom

Á Decomposition of smaller quantities of dead algae 

leaves more oxygen available in the water column 

Á Increased oxygen availability re-starts aerobic 

microbial metabolism that digests the muck, revealing 

firm sediment

Thick odorous muck

Nanobubbles Support Natural Muck Digestion
Anoxic/

Low ORP

Oxic/

High ORP



CONFIDENTIAL   |    Copyright © 2021 Moleaer. All trademarks stated herein are the property of their respective company. All rights reserved. This document is confidential and contains proprietary information of Moleaer Inc. Neither this document nor any of the information contained herein may be reproduced, redistributed or disclosed under any circumstances without the express written permission of Moleaer Inc.

Oxic/High ORP

Fe3+ (or Mn3+) combines with HPO4
2- , gets 

oxidized, and binds P (Net P sequestration)

Sediment

Water

Accumulated 

organic matter 

(i.e.ñmuckò)

Anoxic/Low ORP

Iron (or manganese)-bound P gets reduced,

releasing Fe2+ (or Mn2+) and PO4
3- (Net P release)

Net P release 

HPO4
2- Fe3+

Fe(OH)3-PO4

Net P sequestration 

PO4
3- Fe2+

Fe(OH)3-PO4

Internal Nutrient Loading: Net P Sequestration

Anoxic/

Low ORP

Oxic/

High ORP

Mainly 

chemically-

mediated 
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Á Both conditions: Decomposition of dead biomass by microbes releases N 

Á Anoxic/Low ORP: Rate of NH4
+ release from certain microbes > Rates of NH4

+ uptake and conversion to N2 gas by other microbes 

     Ą Large NH4
+ release into water column

Á Oxic/High ORP: Rates of NH4
+ uptake and conversion to N2 gas rate by certain microbes > Rate of NH4

+ release from other microbes 

     Ą Reduced NH4
+ release into water column

Large N release in 

the form of NH4
+

NH4
+

NH4
+

NH4
+

NH4
+

Reduced N release in 

the form of NH4
+

Internal Nutrient Loading: Reduced N Release

NH4
+ NH4

+

Sediment

Water

Accumulated 

organic matter 

(i.e.ñmuckò)

Anoxic/

Low ORP

Oxic/

High ORP

Mainly 

microbially-

mediated 

NH4
+
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External Nutrient Loading*: N and P Reduction

Sediment

Water

External 

loading of

N and P

NH4
+

NO3
-Organic 

N

Organic 

N

Less N and P 

accumulation

in lake

More N and P 

accumulation 

in a lake

NH4
+

Organic 

N

NO3
- NO3

-

PO4
3-

PO4
3-

PO4
3-

High ORP (300 ï 500 mV)

Higher chemical, bio-chemical, and biological N 

and P uptake and sequestration rates

Ą Lower N and P levels in lake

Low ORP (< 300mV)

Lower chemical, bio-chemical, and biological 

N and P uptake and sequestration rates

Ą Higher N and P levels in lake

Anoxic/

Low ORP

Oxic/

High ORP



Moleaerôs Nanobubble Technology vs. Aeration / Oxygenation Systems
Aerate means to ñsupply with airò or to ñsupply with oxygen by respirationò

May require 

dredging for 

installation

Single treatment 

point for large areasSubmerged 

components or large 

areas and require 

high maintenance

Easy to maintain, shore-

mounted equipment

Localized benefit only

No benefits

to flowing water 

Works in all 

waterbodies (big, 

small, deep, shallow 

and flowing)

Flexible air sources 

(air, oxygen or 

ozone)
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Á Reducing external nutrient loading to 

the lake still needs to be done. 

Á Lake-focused efforts such as periodic 

aquatic weed harvesting and chemical 

treatments (i.e. nutrient sequestrants, 

herbicide, algaecide, etc.) may need to 

be used, especially at the start of 

nanobubble treatment, until lake nutrient 

levels are under control.

Á Long-term nanobubble treatment and 

external nutrient loading reduction 

should reduce the frequency, effort, 

Basis of 
Adaptive Lake 
Management 
Program

*Moleaerôs Nanobubble 
Treatment is the 
Foundational Component of 
a Larger, Long-Term, Multi-
Faceted, Adaptive Lake 
Management Program

Image credit: Weederôs Digest

Image credit: Division of Coastal Resources Management, Saipan, MP Watershed Management Plan

and funds invested in such lake-focused efforts in the long-run.

https://weedersdigest.com/eco-harvester-aquatic-weed-harvester/
https://dcrm.gov.mp/our-programs/water-quality-and-watershed-management/


Surface Water
Case Studies
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Lake Elsinore, 
California

Lake Metrics:

ÁSurface Area: 3,311 acres 
(1334 ha)

ÁMax Depth: 16 ft (4.9 m)

ÁVolume: 30K acre-feet 
(37 million m3)

ÁReceives 6.5M GPD (24 
million m3) of treated 
effluent

Climate: Mediterranean/ Semi-

arid

Á Temperatures: 53 to 81°F (11 

to 27°C)

ÁPrecipitation: 12.4ò (32 

cm)/year

Main use of lake:

Á Recreation (boating)
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Lake Elsinore: 
Reduce Algae & 
Improve Clarity

Nanobubble System 
Metrics:

ÁNBG Barge: 2,400 GPM 
(545 m3/hr) system

ÁTurnover Rate: 7.8 years

Danger advisory levels 
and/or lake closures for 4 
out of the last 7 years

Summer 2022 - Lake closes for 
8 months to recreation due to 
harmful algae blooms
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Lake Elsinore: LEAMS (Aeration) System 

Taken Northwest of Elm Grove Beach

Installed: 2006

Approximate Cost: 

$5M 

Replacement and 

Redesign Currently 

Underway
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TMDL Monitoring

LE01 LE02 LE03

Lake Elsinore: Summary of 60-Day Results

ÁORP (Oxidation-Reduction 
Potential) went from average of 
~150mv to over 300mv at all 5 
monitoring points across the 
lake

ÁImproved habitat and presence 
of beneficial organisms

ÁImproved lake resiliency 
(+ORP/DO)

12 Ft (3.7 m) Improved

Water Clarity

50-99% Reduced

Blue-Green Algae

Increased ORP to

Over 300 mV

ÁBlue-green algae levels 
significantly reduced

ÁReduced to near undetectable 
levels (less than 1 RFU) in the 
90-acre area around treatment**

ÁReduced by 50% over the entire 
lake***

**Historic average of 30 RFU
***Changed from average 30 RFU to less 
than 15 RFU

ÁWater clarity (Secchi Disk) 
went from 8-31 inches* (20-79 
cm)

*Increased to 12ô (3.7m) average within 45 
days
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Lake Elsinore:

Sediment 
Hardness Map 
Comparison

Before Installation

After 120 Days of

Moleaer Treatment
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Lake Elsinore

Satellite Image 
Comparison

Lake Elsinore, 

Sept. 8, 2024
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City of Lake Elsinore Letter of Recommendation

Based on results of first months of treatment , the City of Lake Elsinore City Councill 

approved purchase of 2 additional systems ($3.5M) to increase treatment capacity by 10X 

over initially deployed system 
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Lake 
Arrowhead 
Marina, 
Wisconsin

Climate: Humid continental

Á Temperatures: 9 to 80°F 

(-12 to 27°C)

ÁPrecipitation: 12.4ò (32 

cm)/year

Main uses of lake:

Á Residential (lake-front 

property), recreation 

(boating)

Marina Metrics:

Á Surface Area: 2 acres 
(0.8 hectares)

Lake Metrics:

Á 300 Acre (121) Lake 
apart of a 900 Acre 
(364ha) flowing lake 
system


