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Technology Suite

HelioStorm™
Ultra-High Temperature Plasma 

Synthesis Reformer

Heartland Concentrator™
Direct-Contact Evaporator 

LTC Dry™
Low Temperature Conductive 

Heat Dryer



Waste Minimization and Assured PFAS Separation

Heartland Concentrator™
Direct-contact evaporator 

Evaporating difficult-to-treat 
wastewater within landfill and 
energy sectors

 Robust technology with track 
record of proven performance 
for industry leading customers 

 Assured PFAS Separation™

 First installation in 2009 (still 
operating)

 SPSA project

HelioStorm™

LTC Dry™



Biosolids Conversion & Assured PFAS Destruction

LTC Dry™
Low Temperature Conductive 
Heat Dryer

Advanced thermodynamic process 
utilizes dry matter for economical and 
reliable heat transfer

 Designed to utilize low 
temperature waste heat sources 
from electrical cogeneration 
systems

 Low emissions and odors as no 
large external air volumes are 
required for drying

 Fully operational commercial unit 
located in TN

Heliostorm™
Ionic Ultra-high Temperature 
Reformer

Reclaiming energy and other 
renewable resources from waste 
feedstocks like biosolids 
and plastics

 Multi-purpose, ultra-high 
temperature, electric-driven, 
scalable and distributed 
technology 

 Assured PFAS Destruction™

 Fully operational commercial unit 
located in TN



Biosolids Conversion & Assured PFAS Destruction

Biosolids with PFAS

 Dewatered biosolids volume 

reduced by over 90%

 Suitable for disposal/landfilling

 Other potential markets include 

carbon sequestration, filtration 

media, building materials

Energy created from the syngas is enough to power 70-

100% of the project

LTC Dry™ HelioStorm™ PFAS-Free Char

Power
Tar-Free 
Syngas

Waste Heat

50 wt

20% ds

11 wt

95% ds

2 tons



Growing Uncertainty With Biosolids Management

• Dramatic increase in state-level PFAS legislation and regulatory action 

targeting biosolids and other land-applied residuals

• Bans on agricultural application in ME, VT, and CT

• Interim PFAS limits in CO, MD, MI, MN, NH, NY, and WI

• Examples of newly proposed state bills:

→ AZ HB2646, would “prohibit the destruction and use of any fertilizer, including 

biosolids and sewage sludge, that contains PFAS”

→ NY S5759, would establish a 5-year “moratorium on the land application of biosolids”

→ OK SB3, would prohibit “land application of sludge and biosolids material” on and 

after July 1, 2027



Plasma

• Plasma is one of four fundamental states of matter (the other 

three being solid, liquid, and gas) characterized by the 

presence of a significant portion of charged particles (ions) 

• It is the most abundant form of ordinary matter in the 

universe, mostly in stars (including the Sun)

• Plasma can be artificially generated by heating a neutral gas 

or subjecting it to a strong electromagnetic field

• The response of plasma to electromagnetic fields is used in 

many modern devices and technologies, such as plasma 

televisions, plasma etching, and neon signs

• Plasma can be harnessed to convert PFAS molecules into 

their non-toxic ionic constituents



Plasma Synthesis

• Heartland’s HelioStormTM harnesses plasma to provides an 

ultra-high temperature destruction environment

• The destructive zone contains hyper-energetic gaseous ions, 

accelerating the conversion process

• HelioStormTM vaporizes all organic feedstock

• HelioStormTM transforms water into high-energy oxygen and 

hydrogen ions, rather than lower-energy steam

• Waste completely converts to individual atoms and ions 

generating a consistent tar-free Syngas (CO + H2) and 

innocuous Char

Gasification
870°C Pyrolysis

815°C
Incineration

800°C

Ultra-High Temperature 
Plasma Synthesis

(3,000°C - 10,000°C)





Inherent Design Constrains Emissions

HelioStorm™

Ultra-High Temperature
(3,000-10,000°C)

Vacuum

Heartland Concentrator™

Low Temperature (<100°C)

LTC Dry™

Low Temperature (<100°C)

Severe Vacuum



Project Emissions

Genset Emissions Profile

NOx 1.7 tons/yr.

SOx *

VOC 1.7 tons/yr.

CO 5.7 tons/yr.

Particulate Matter 0.03 tons/yr.**

HCl *



PFAS Destruction

FTIR Testing

Did not detect fluorine compounds

Non detect for PFAS compounds

Biosolids spiked with AFFF
 Assured PFAS Destruction™



Case Study: PFAS Destruction

• Tennessee Biosolids:

- Enhanced biological phosphorus removal and nutrient recovery processes 

- Elevated levels of ferric chloride prior to rotary drum dryer, increasing 

inorganic ash level 

- The dried solids enter a screening process where pellets are recycled to the 

head of the system, increasing pellet density and producing a non-friable 

pellet with iron levels ranging from 22,000 to 31,000 mg/kg (dry weight).

• Very challenging feedstock

• Moderate energy value

• Conveniently available for use as a consistent, baseline test medium



Dewatered Biosolids
(Nashville, TN)

Syngas
(CO + H2)

Char

LTC DryTM HelioStormTM

Dryer
Condensate

Dried
Solids

Case Study: PFAS Destruction

• Testing conducted at Heartland’s Technology Center

• Performed a mass balance across the HelioStormTM platform:

- Syngas: Air Dynamics conducted OTM 45 & OTM 50 sampling and Eurofins 

conducted the subsequent testing analysis

- Dry Solids Feed and Char: After proper sample collection and preparation, 

samples were transported to PACE Analytics for analysis in their certified lab 

using EPA Method 1633.

99.92%
Destruction Efficiency

Syngas

Char

Dried
Solids

HelioStormTM

• Additional testing underway with improved results expected



Heartland
LTC Dry™

www.oneheartland.com



Low Temperature Conductive Drying

Lowest Energy Demand
• Can be driven by waste heat, as well as other energy sources

• 1100 BTU/lb. water evaporated 

➔ 20-50% lower than industry standard

Design Advantages
• Vacuum environment – no outside, nor recycled drying air 

• <100°C – much lower than traditional drying systems, minimizes PFAS 

volatilization

• Digested/undigested, waste activated, mixed sludges, primary sludges or 

combinations of these will work well

• Accepts dewatered sludge with solids ranging from 5 DS% - over 25 DS%

• Outlet moisture can be targeted and controlled to achieve specific 

conditions between 90-95 DS%

LTCTM Dry





Low Temperature Conductive Drying

Vacuum design reduces sensible heat required, leading to 

lower total evaporation energy

-14.0

-12.0

-10.0

-8.0

-6.0

-4.0

-2.0

0.0

2.0

1
0

9

1
1

3

1
1

7

1
2

0

1
2

4

1
2

7

1
3

1

1
3

5

1
3

8

1
4

2

1
4

5

1
4

9

1
5

3

1
5

6

1
6

0

1
6

3

1
6

7

1
7

1

1
7

4

1
7

8

1
8

1

1
8

5

1
8

9

1
9

2

1
9

6

1
9

9

2
0

3

2
0

7

2
1

0

V
ac

u
u

m

Temperature, °F

Boiling Point of Water vs Temperature

Standard operating window for LTC DryTM

Liquid Vapor



Low Temperature Conductive Drying

Performance Results
• Volume reduction achieved with remarkably low energy 

required for evaporation at full design capacity

• Thermal energy measurements at 1,060 to 1,120 BTU per lb. 

of evaporation, including losses

• Extensive measurements on condensate, physical properties 

of produced solids 

• PFAS analysis to determine partitioning between solids and 

condensate indicate the majority remain in the solids

LTCTM Dry - System capacity as shown at or above 4 
wt/d at 17 DS%, and 10:1 turndown



Reference Design (50 daily wet tons)

LTC DRY
(<100°C)

HelioStorm
(4/Dryer)

Exhaust

Sludge 
Staging

Condenser

Nitrogen
Generator

Oxygen
Generator

Cooling
System

Generator
Optional

Dewatering

Particulate
Removal

Dried
Sludge

Condensate

Char

Water

Waste Heat

Syngas

Syngas

Syngas

Vapor

Liquid
Sludge

Supplemental
Energy

Dewatered
Sludge

Waste Heat

Dewatered
Sludge

Exhaust

Emissions
Treatment

Exhaust

Flare

Dried
Sludge

Auxiliary
Heater

Heat
Exchange

Heat
Exchange

HOST
FACILITY

✓ Energy created from Syngas is enough to support 70-100% 
of the project

✓ Waste heat generated from multiple sources drives low-
temperature vacuum drying 

✓ LTC Dry can yield Class A Biosolids



HEARTLAND TECHNOLOGY CENTER

• HelioStormTM Reformer

• LTCTM Dryer

• Client feedstock evaluation at commercial scale

• Complete analytical data capture to assess 

performance against client KPIs

• Biosolids, plastics, and other organics

Performance Validation

Heartland’s unique resource is purpose built to facilitate informed, data-driven decision 

making, technology selection, and strategic planning



Commercial Delivery Model

• Distributed service

• Co-located at the client’s site

• Heartland will…

✓ Design the facility (50 wt/d trains)

✓ Build the facility

✓Own and finance the facility without client capital

✓Operate the facility under a long-term agreement

• Client commitment of feedstock for the agreement 

term

• Single recurring invoice for services

50 wet tons daily
100’ x 100’



Thank You



Contact

Jim Henderson
jhenderson@oneheartland.com

The future of 
waste is here.

mailto:jhenderson@oneheartland.com

