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ĞĸĐŝĞŶƚůǇ ĂŶĚ ƉƌŽĮƚĂďůǇ ŝŶƚŽ ŚŝŐŚ ŐƌĂĚĞ CO

2
ͲŶĞƵƚƌĂů ďŝŽĐŽĂů Žƌ CO

2
ͲŶĞŐĂƟǀĞ ďŝŽĐŚĂƌ͘
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ABOUT US

AVA-CO2 is a pioneer of hydrothermal carbonisa- 

ƟŽŶ ;HTCͿ͘ BǇ ƉƵƫŶŐ ŝŶƚŽ ŽƉĞƌĂƟŽŶ ƚŚĞ ǁŽƌůĚ Ɛ͛ ĮƌƐƚ  
ĚĞŵŽŶƐƚƌĂƟŽŶ ƉůĂŶƚ ŽŶ ĂŶ ŝŶĚƵƐƚƌŝĂů ƐĐĂůĞ ŝŶ ϮϬϭϬ͕ 
ƚŚĞ ĐŽŵƉĂŶǇ ŚĂƐ ŵĂĚĞ ƚŚĞ HTC ƚĞĐŚŶŽůŽŐǇ ƌĞĂĚǇ ĨŽƌ  
ŝŶĚƵƐƚƌŝĂů ƵƐĞ͘

AVAͲCOϮ ŚĂƐ ĞƐƚĂďůŝƐŚĞĚ ĂŶŽƚŚĞƌ ŵŝůĞƐƚŽŶĞ ŝŶ ϮϬϭϮ 
ďǇ ĐŽŵŵŝƐƐŝŽŶŝŶŐ ƚŚĞ ǁŽƌůĚ Ɛ͛ ĮƌƐƚ ĐŽŵŵĞƌĐŝĂů ŝŶĚƵƐ-

ƚƌŝĂů HTC ƉůĂŶƚ ĨŽƌ ƚŚĞ ƉƌŽĚƵĐƟŽŶ ŽĨ CO
2
ͲŶĞƵƚƌĂů AVA  

ĐůĞĂŶĐŽĂů͘

UƐĞĚ ŽŶ ĂŶ ŝŶĚƵƐƚƌŝĂů ƐĐĂůĞ͕ ŚǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂͲ 
ƟŽŶ ŽƉĞŶƐ ƵƉ ĐŽŵƉůĞƚĞůǇ ŶĞǁ ƉĞƌƐƉĞĐƟǀĞƐ ĨŽƌ ƌĞĚƵĐŝŶŐ 
ŐƌĞĞŶŚŽƵƐĞ ŐĂƐĞƐ ĂŶĚ ŐĞŶĞƌĂƟŶŐ ƌĞŶĞǁĂďůĞ ĞŶĞƌŐǇ 
ĨƌŽŵ ďŝŽŐĞŶŝĐ ƌĞƐŝĚƵĞƐ͘

AVAͲCOϮ ŽīĞƌƐ ĐƵƐƚŽŵŝƐĞĚ ƐŽůƵƟŽŶƐ͘ EǀĞƌǇ ĐƵƐƚŽŵĞƌ 
ŚĂƐ ƐƉĞĐŝĮĐ ƌĞƋƵŝƌĞŵĞŶƚƐ ǁŚĞŶ ŝŵƉůĞŵĞŶƟŶŐ HTC  
ƉƌŽũĞĐƚƐ͘ TŚĞ ŵŽĚƵůĂƌ ĚĞƐŝŐŶ ŽĨ ƚŚĞ AVAͲCOϮ ƉůĂŶƚƐ  
ĂůůŽǁƐ ƵƐ ĐƵƐƚŽŵĞƌƐ ƚŽ ŵĞĞƚ Ăůů ƚŚĞƐĞ ŝŶĚŝǀŝĚƵĂů ŶĞĞĚƐ͘

TŚĞ ĚŝīĞƌĞŶƚ ŵŽĚƵůĞƐ ĐŽǀĞƌ ĞǀĞƌǇ ƉƌŽĚƵĐƟŽŶ ƐƚĞƉ͕  
ƐƚĂƌƟŶŐ ĨƌŽŵ ďŝŽŵĂƐƐ ƉƌĞƉĂƌĂƟŽŶ͕ ŵŽǀŝŶŐ ƚŽ  
ĐĂƌďŽŶŝƐĂƟŽŶ ĂŶĚ ĮŶĂůůǇ ƚŽ ƐĞƉĂƌĂƟŽŶ ĂŶĚ ƉƌŽĐĞƐƐ  
ǁĂƚĞƌ ƚƌĞĂƚŵĞŶƚ͘ TŚĞǇ ĂƌĞ ŇĞǆŝďůǇ ĂĚĂƉƚĞĚ 

ƚŽ ƚŚĞ ƐƉĞĐŝĮĐ ĐƵƐƚŽŵĞƌ ƌĞƋƵŝƌĞŵĞŶƚƐ ĂŶĚ 

ƐĞĂŵůĞƐƐůǇ ŝŶƚĞŐƌĂƚĞĚ ŝŶƚŽ Ă ĐŽŶƟŶƵŽƵƐ ƉƌŽĚƵĐƟŽŶ  
ƉƌŽĐĞƐƐ͘ 

HTCʹTECHNOLOGY WITH A FUTURE

HǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂƟŽŶ ;HTCͿ ĐŽŶǀĞƌƚƐ ďŝŽŵĂƐƐ 
into CO

2
ͲŶĞƵƚƌĂů ĐŽĂů͕ ďǇ Ă ƚŚĞƌŵŽͲĐŚĞŵŝĐĂů͕ ĂŶĂĞƌŽ-

ďŝĐ ƉƌŽĐĞƐƐ͘ TŚĞ ŚŝŐŚůǇ ĞĸĐŝĞŶƚ͕ ĞǆŽƚŚĞƌŵŝĐ ƉƌŽĐĞƐƐ 
ƚĂŬĞƐ ƉůĂĐĞ ŝŶ ĂŶ ĂƋƵĞŽƵƐ ƐŽůƵƟŽŶ ƵŶĚĞƌ ƉƌĞƐƐƵƌĞ Ăƚ Ă  
ƚĞŵƉĞƌĂƚƵƌĞ ŽĨ ϮϮϬo C͘

DƵƌŝŶŐ ƚŚĂƚ ƉƌŽĐĞƐƐ ŚǇĚƌŽǆŝĚĞ ĂŶŝŽŶƐ ;HO-Ϳ ĂŶĚ ŚǇĚƌŽ-

ŐĞŶ ĐĂƟŽŶƐ ;HнͿ ĂƌĞ ƐƉůŝƚ Žī ĨƌŽŵ ƚŚĞ ŽƌŐĂŶŝĐ ŵŽůĞĐƵ-

ůĞƐ ĂŶĚ ĐŽŵďŝŶĞ ĂƐ ǁĂƚĞƌ ;H
2
OͿ͘ TŚĞ ĚĞŚǇĚƌĂƚĞĚ ŽƌŐĂŶŝĐ 

ŵŽůĞĐƵůĞƐ ŵĞƌŐĞ ƚŽ ĨŽƌŵ ŵĂŶǇ ĚŝīĞƌĞŶƚ ŚǇĚƌŽĐĂƌďŽŶ 
ĐŽŵƉŽƵŶĚƐ͘ TŚŝƐ ƉƌŽĐĞƐƐ ŝƐ ǀĞƌǇ ƐŝŵŝůĂƌ ƚŽ ĐĂƌďŽŶŝƐĂƟŽŶ 
ŝŶ ŶĂƚƵƌĞ͘

A ǁŝĚĞ ƌĂŶŐĞ ŽĨ ĚŝīĞƌĞŶƚ ĚƌǇ ĂŶĚ ĚĂŵƉ ďŝŽŵĂƐƐ ŝƐ ƐƵŝ-
ƚĂďůĞ ĨŽƌ ƉƌŽĐĞƐƐŝŶŐ ďǇ HTC͘ TŚĞ AVAͲCOϮ ƉůĂŶƚƐ ƐŚŽǁ 
Ă ĐĂƌďŽŶ ĞĸĐŝĞŶĐǇ ŽĨ ŵŽƌĞ ƚŚĂŶ ϵϬй ĂŶĚ Ă ŶĞƚ ĞŶĞƌŐǇ 
ďĂůĂŶĐĞ ĞǆĐĞĞĚŝŶŐ ϳϬй͘

OUR RANGE OF SERVICES

AVAͲCOϮ ŚĞůƉƐ ĐƵƐƚŽŵĞƌƐ ƚŽ ƐƵĐĐĞƐƐĨƵůůǇ ŝŵƉůĞŵĞŶƚ 
HTC PƌŽũĞĐƚƐ ĂƌŽƵŶĚ ƚŚĞ ŐůŽďĞ͘ AVAͲCOϮ ĞǆƉĞƌƚƐ ƐƵƉ-

ƉŽƌƚ ĐƵƐƚŽŵĞƌƐ͕ ƐƚĂƌƟŶŐ ǁŝƚŚ ƚŚĞ ƉůĂŶŶŝŶŐ͕ ŵŽǀŝŶŐ ŽŶ ƚŽ 
ŝŵƉůĞŵĞŶƚĂƟŽŶ ĂŶĚ ĮŶĂůůǇ ƚŽ ŽƉĞƌĂƚĞ ĂŶĚ ŵŽŶŝƚŽƌ ƚŚĞ 
ƉůĂŶƚƐ͘ TŚĞ MƵůƟͲBĂƚĐŚ ƉƌŽĐĞƐƐ ĚĞǀĞůŽƉĞĚ ďǇ AVAͲCOϮ 
ŝƐ ƌŽďƵƐƚ͕ ƌĞůŝĂďůĞ ĂŶĚ ŚŝŐŚůǇ ĞĸĐŝĞŶƚ ĂŶĚ ƉĞƌŵŝƚƐ ƐĞĂŵ-

ůĞƐƐ ŝŶƚĞŐƌĂƟŽŶ ŝŶƚŽ ƚŚĞ ĐƵƐƚŽŵĞƌƐ͛ ĐŽŶƟŶƵŽƵƐ ƉƌŽĚƵĐ-

ƟŽŶ ƉƌŽĐĞƐƐ͘

A PIONEER

SŝŶĐĞ OĐƚŽďĞƌ ϮϬϭϬ AVAͲCOϮ ŽƉĞƌĂƚĞƐ ƚŚĞ 
ǁŽƌůĚ Ɛ͛ ĮƌƐƚ ŝŶĚƵƐƚƌŝĂůͲƐŝǌĞ HTC ĚĞŵŽŶƐƚƌĂͲ
ƟŽŶ  ƉůĂŶƚ ǁŝƚŚ ĂŶ ĂŶŶƵĂů ƉƌŽĚƵĐƟŽŶ ĐĂƉĂĐŝƚǇ 
ŽĨ ϭ͕ϬϬϬ ƚŽŶŶĞƐ ŽĨ CO

2
ͲŶĞƵƚƌĂů AVA ĐůĞĂŶĐŽĂů͘ 

ϮϬϭϮ ƚŚĞ ǁŽƌůĚ Ɛ͛ ĮƌƐƚ HTC ŝŶĚƵƐƚƌŝĂů ƉůĂŶƚ 
ǁĂƐ ƉƵƚ ŝŶƚŽ ŽƉĞƌĂƟŽŶ ŝŶ ƚŚĞ ͞TĞĐŚŶŽůŽŐŝĞͲ 
ǌĞŶƚƌƵŵ OƐƚͲVŽƌƉŽŵŵĞƌŶ͟ ;TZOͿ ŝŶ EĂƐƚ  
GĞƌŵĂŶǇ͘ AŌĞƌ ŽǀĞƌĂůů ĐŽŵƉůĞƟŽŶ ƚŚĞ ƉůĂŶƚ 
ǁŝůů ŚĂǀĞ Ă ǇĞĂƌůǇ ƉƌŽĚƵĐƟŽŶ ĐĂƉĂĐŝƚǇ ŽĨ  
ϴ͕ϬϬϬ ƚŽŶƐ AVA ĐůĞĂŶĐŽĂů͘

TAILORED TO YOUR NEEDS

AVAͲCOϮ ŝƐ ƚŚĞ ůĞĂĚŝŶŐ ƐƵƉƉůŝĞƌ ŽĨ HTC ƉůĂŶƚƐ 
ŽŶ ĂŶ ŝŶĚƵƐƚƌŝĂů ƐĐĂůĞ͘ CůŽƐĞůǇ ĂĚĂƉƟŶŐ ƚŽ ƚŚĞ 
ŝŶĚŝǀŝĚƵĂů ƌĞƋƵŝƌĞŵĞŶƚƐ ŽĨ ŽƵƌ ĐƵƐƚŽŵĞƌƐ ǁĞ 
ƉƌŽǀŝĚĞ ĐƵƐƚŽŵŝƐĞĚ ƐŽůƵƟŽŶƐ Ͳ ǁŽƌůĚͲǁŝĚĞ͘

CO
2
ͲNEUTRAL

OUR PRODUCTS

AVA cleanĐŽĂů ŝƐ Ă ŚŝŐŚͲǀĂůƵĞ͕ CO
2
ͲŶĞƵƚƌĂů ƐŽƵƌĐĞ ŽĨ 

ĞŶĞƌŐǇ  ǁŝƚŚ Ă ŚŝŐŚ ŚĞĂƟŶŐ ǀĂůƵĞ͕ ƋƵĂůŝĨǇŝŶŐ ĨŽƌ CO
2  

ĐĞƌƟĮĐĂƚĞƐ͘ TŚĞ ƉƌŽĚƵĐƚ ĐĂŶ ďĞ ĞĂƐŝůǇ ƐƚŽƌĞĚ ĂŶĚ  
ƚƌĂŶƐƉŽƌƚĞĚ͘ TŚĞ ŚŝŐŚ ĂƐŚ ŵĞůƟŶŐ ƉŽŝŶƚ͕ ƚŚĞ ŚŝŐŚ ĐĂƌďŽŶ 
ĐŽŶƚĞŶƚ͕ ƚŚĞ ŽƵƚƐƚĂŶĚŝŶŐ ĂůŬĂůŝ ŝŶĚĞǆ ĂŶĚ ŝƚƐ ŇĞǆŝďŝůŝƚǇ ŽĨ 
ƵƐĞ ĂƐ ƉŽǁĚĞƌ͕  Žƌ ĐŽĂů ƉĞůůĞƚƐ ĂƌĞ ĂĚĚŝƟŽŶĂů ĂĚǀĂŶƚĂŐĞƐ͘

AVA biochar is an important component in soil impro-

ǀĞŵĞŶƚ ĂŶĚ ŝƐ ƐƵŝƚĂďůĞ ĨŽƌ ƐƵƐƚĂŝŶĂďůĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ĚƌǇ 
ĂŶĚ ŶƵƚƌŝĞŶƚͲƉŽŽƌ ƐŽŝůƐ͘ TŚĞ ƉƌŽĚƵĐƚ ďŝŶĚƐ CO

2
 ŝŶ ƚŚĞ 

ůŽŶŐͲƚĞƌŵ͕ ĂŶĚ ŝŶ ƚŚŝƐ ǁĂǇ ŚĞůƉƐ ƚŽ ƌĞĚƵĐĞ ŐƌĞĞŶŚŽƵƐĞ 
ŐĂƐ ĞŵŝƐƐŝŽŶƐ͘

PROFITABLE

TŚĞ ƉƌŽƉƌŝĞƚĂƌǇ MƵůƟͲBĂƚĐŚ ƉƌŽĐĞƐƐ ĚĞǀĞͲ 
ůŽƉĞĚ ďǇ AVAͲCOϮ ĂůůŽǁƐ ĞĸĐŝĞŶƚ͕ ƉƌŽĮƚĂďůĞ 
ĂŶĚ ƐƵƐƚĂŝŶĂďůĞ ŽƉĞƌĂƟŽŶ ŽĨ HTC ƉůĂŶƚƐ ŽŶ ĂŶ 
ŝŶĚƵƐƚƌŝĂů ƐĐĂůĞ͘

TŚĞ AVAͲCOϮ HTC ƉƌŽĐĞƐƐ ƚƌĂŶƐĨŽƌŵƐ ďŝŽŵĂƐƐ 
ŝŶƚŽ CO

2
ͲŶĞƵƚƌĂů AVA ĐůĞĂŶĐŽĂů͕ ŝŶ Ă ƚŚĞƌŵŽͲ

ĐŚĞŵŝĐĂů͕ ĂŶĂĞƌŽďŝĐ ƉƌŽĐĞƐƐ͘



AVAͲCOϮ ŽīĞƌƐ ǁŽƌůĚͲǁŝĚĞ ƐŽůƵƟŽŶƐ ƚŽ ĐŽŶǀĞƌƚ ďŝŽŵĂƐƐ ŝŶƚŽ Ă ƐƵƐƚĂŝŶĂďůĞ ƐŽƵƌĐĞ ŽĨ  
ĞŶĞƌŐǇ͘ AƐ Ă ƉŝŽŶĞĞƌ ŝŶ ŚǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂƟŽŶ ;HTCͿ͕ AVAͲCOϮ ƉůĂŶƐ͕ ŝŵƉůĞŵĞŶƚƐ ĂŶĚ  
ŽƉĞƌĂƚĞƐ HTC ƉůĂŶƚƐ ŽŶ ďĞŚĂůĨ ŽĨ ŝƚƐ ĐƵƐƚŽŵĞƌƐ͘ TŚĞƐĞ ĨĂĐŝůŝƟĞƐ ƚƵƌŶ ƉůĂŶƚ ƌĞƐŝĚƵĞƐ  
ĞĸĐŝĞŶƚůǇ ĂŶĚ ƉƌŽĮƚĂďůǇ ŝŶƚŽ ŚŝŐŚ ŐƌĂĚĞ CO

2
ͲŶĞƵƚƌĂů ďŝŽĐŽĂů Žƌ CO

2
ͲŶĞŐĂƟǀĞ ďŝŽĐŚĂƌ͘

TŚĞ SǁŝƐƐ CŽŵƉĂŶǇ ǁŝƚŚ ŝƚƐ ŚĞĂĚƋƵĂƌƚĞƌƐ ŝŶ ZƵŐ͕ SǁŝƚǌĞƌůĂŶĚ ĂŶĚ ƐƵďƐŝĚŝĂƌŝĞƐ ŝŶ GĞƌŵĂŶǇ 
ĂŶĚ SǁŝƚǌĞƌůĂŶĚ ŚĂƐ ŝŶ ϮϬϭϬ ƉƵƚ ƚŚĞ ǁŽƌůĚ Ɛ͛ ĮƌƐƚ ŝŶĚƵƐƚƌŝĂůͲƐŝǌĞ HTC ĚĞŵŽŶƐƚƌĂƟŽŶ ƉůĂŶƚ ŝŶƚŽ 
ƐĞƌǀŝĐĞ͘ ϮϬϭϮ ĨŽůůŽǁĞĚ ƚŚĞ ŝŵƉůĞŵĞŶƚĂƟŽŶ ŽĨ ƚŚĞ ǁŽƌůĚ Ɛ͛ ĮƌƐƚ ŝŶĚƵƐƚƌŝĂů ƉƌŽĚƵĐƟŽŶ ƉůĂŶƚ͘
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ABOUT US

AVAͲCOϮ ŝƐ Ă ƉŝŽŶĞĞƌ ŽĨ ŚǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂƟŽŶ 
(HTC). 

BǇ ƉƵƫŶŐ ŝŶƚŽ ŽƉĞƌĂƟŽŶ ƚŚĞ ǁŽƌůĚ Ɛ͛ ĮƌƐƚ ĚĞŵŽŶƐƚƌĂͲ 
ƟŽŶ ƉůĂŶƚ ŽŶ ĂŶ ŝŶĚƵƐƚƌŝĂů ƐĐĂůĞ ŝŶ ϮϬϭϬ͕ ƚŚĞ ĐŽŵƉĂŶǇ 
ŚĂƐ ŵĂĚĞ ƚŚĞ HTC ƚĞĐŚŶŽůŽŐǇ ƌĞĂĚǇ ĨŽƌ ŝŶĚƵƐƚƌŝĂů ƵƐĞ͘

BĞƐŝĚĞƐ ƚŚĞ ƵƟůŝƐĂƟŽŶ ŽĨ ďŝŽŐĞŶŝĐ ƌĞƐŝĚƵĞƐ AVAͲCOϮ 
ŚĂƐ ĂůƐŽ ƐƉĞĐŝĂůŝƐĞĚ ŝŶ ƚŚĞ ĞĸĐŝĞŶƚ ĂŶĚ ƉƌŽĮƚĂďůĞ  
ƵƟůŝƐĂƟŽŶ ŽĨ ǁĂƐƚĞ ŇŽǁƐ ƐƵĐŚ ĂƐ ƐĞǁĂŐĞ ƐůƵĚŐĞ͕ ƚŚĞ  
ŽƌŐĂŶŝĐ ĨƌĂĐƟŽŶ ĨƌŽŵ ďŝŽͲǁĂƐƚĞ ĐŽŶƚĂŝŶĞƌƐ ĂŶĚ ƉůĂŶƚ  
ƌĞƐŝĚƵĞƐ ƚŽ ƉƌŽĚƵĐĞ CO

2
ͲŶĞƵƚƌĂů HTCͲĐŽĂů͘ 

Each year millions of tons of sewage sludge accumulate 

throughout the world.

DƵĞ ƚŽ ŚǇŐŝĞŶŝĐ ĂŶĚ ƐŽŝů ĞĐŽůŽŐŝĐĂů ƌĞĂƐŽŶƐ ĂŶ ĞǀĞƌ  
ŝŶĐƌĞĂƐŝŶŐ ƉĂƌƚ ŽĨ ŝƚ ŵƵƐƚ ďĞ ƚŚĞƌŵĂůůǇ ƉƌŽĐĞƐƐĞĚ͘

TŽ ďĞ ƉƌŽĐĞƐƐĞĚ ƚŚĞƌŵĂůůǇ ƐĞǁĂŐĞ ƐůƵĚŐĞ ŵƵƐƚ ďĞ  
ĚƌŝĞĚ ďĞĨŽƌĞŚĂŶĚ͘ A ƌĞĐĞŶƚ ƌĞƐĞĂƌĐŚ ƐƚƵĚǇ ĐŽŶĚƵĐƚĞĚ ďǇ  
ƚŚĞ ZƵƌŝĐŚ UŶŝǀĞƌƐŝƚǇ ŽĨ AƉƉůŝĞĚ SĐŝĞŶĐĞƐ ;ZHAWͿ ĂƐ  
ǁĞůů ĂƐ ŽƵƌ ŽǁŶ ƌĞƐĞĂƌĐŚ͕ ŚĂǀĞ ƐŚŽǁŶ ƚŚĂƚ  
ŚǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂƟŽŶ ŚĂƐ Ă ƐŝŐŶŝĮĐĂŶƚůǇ ďĞƩĞƌ 

CO
2
 ĂŶĚ ĞŶĞƌŐǇͲďĂůĂŶĐĞ ĐŽŵƉĂƌĞĚ ƚŽ ĐŽŶǀĞŶƟŽŶĂů 

ƚŚĞƌŵĂů ĚƌǇŝŶŐ ƉƌŽĐĞƐƐĞƐ͘ 

IŶ ĂĚĚŝƟŽŶ͕ ĚƵƌŝŶŐ ƚŚĞ HTCͲƉƌŽĐĞƐƐ ƚŚĞ ƐĞǁĂŐĞ ƐůƵĚŐĞ 
ŝƐ ĐŽŵƉůĞƚĞůǇ ƐĂŶŝƟƐĞĚ͕ ǀĂƐƚůǇ ƐŝŵƉůŝĨǇŝŶŐ ƐƚŽƌĂŐĞ ĂŶĚ 
ƚƌĂŶƐƉŽƌƚ ŽĨ HTCͲĐŽĂů͘

In Germany alone several million tons of organic  

residues from households accumulate every year. 

TŚŝƐ ŵĂƚĞƌŝĂů ŝƐ ƐƟůů ƵŶƵƐĞĚ ĂƐ Ă ƐŽƵƌĐĞ ŽĨ ĞŶĞƌŐǇ͘  
BŝŽŐĞŶŝĐ ǁĂƐƚĞ ĨƌŽŵ ƚŚĞ ƌĞƐƚĂƵƌĂŶƚ ĂŶĚ ĐĂƚĞƌŝŶŐ  
ŝŶĚƵƐƚƌǇ ŝƐ ŶŽƚ ĂĚĞƋƵĂƚĞůǇ ƵƐĞĚ ĞŝƚŚĞƌ͕  ĚĞƐƉŝƚĞ ŽīĞƌŝŶŐ 
ŐƌĞĂƚ ĞŶĞƌŐĞƟĐ ƉŽƚĞŶƟĂů͘ 

AVAͲCOϮ ŚǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂƟŽŶ ƉůĂŶƚƐ ƵƐĞ ƚŚĞƐĞ 
ǀĂůƵĂďůĞ ƌĞƐŝĚƵĞƐ ĞĸĐŝĞŶƚůǇ ĂŶĚ ƚƵƌŶ ƚŚĞŵ ǁŝƚŚŝŶ Ă ĨĞǁ 
ŚŽƵƌƐ ŝŶƚŽ Ă ŚŝŐŚ ƋƵĂůŝƚǇ ƐŽƵƌĐĞ ŽĨ ĞŶĞƌŐǇ ŝŶ ƚŚĞ ĨŽƌŵ ŽĨ 
ďŝŽĐŽĂů͘

HǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂƟŽŶ ŝƐ ĂŶ ŝĚĞĂů͕ ŚǇŐŝĞŶŝĐ ĂŶĚ 
CO

2
ͲĞĸĐŝĞŶƚ ƐŽůƵƟŽŶ ƚŽ ƚƵƌŶ ƚŚĞ ŽƌŐĂŶŝĐ ĨƌĂĐƟŽŶ ŽĨ  

ďŝŽͲǁĂƐƚĞ ĐŽŶƚĂŝŶĞƌƐ ŝŶƚŽ CO
2
ͲŶĞƵƚƌĂů ĞŶĞƌŐǇ͘

SEWAGE SLUDGE

HǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂƟŽŶ ŽĨ ƐĞǁĂŐĞ ƐůƵĚŐĞ 
ŚĂƐ Ă ŵƵĐŚ ďĞƩĞƌ ĞŶĞƌŐǇ ĂŶĚ CO

2
ͲďĂůĂŶĐĞ 

ĐŽŵƉĂƌĞĚ ƚŽ ĐŽŶǀĞŶƟŽŶĂů ƚŚĞƌŵĂů ĚƌǇŝŶŐ͘ 
AŶ ĂĚĚŝƟŽŶĂů ĂĚǀĂŶƚĂŐĞ ŝƐ ƚŚĞ ĐŽŵƉůĞƚĞ  
ƐĂŶŝƚĂƟŽŶ ŽĨ ƚŚĞ ƐĞǁĂŐĞ ƐůƵĚŐĞ ĚƵƌŝŶŐ ƚŚĞ 
HTC ƉƌŽĐĞƐƐ͘PIONEER

SŝŶĐĞ OĐƚŽďĞƌ ϮϬϭϬ AVAͲCOϮ ŽƉĞƌĂƚĞƐ ƚŚĞ 
ǁŽƌůĚ Ɛ͛ ĮƌƐƚ ŝŶĚƵƐƚƌŝĂůͲƐĐĂůĞ HTC ĚĞŵŽŶƐƚƌĂ-

ƟŽŶ ƉůĂŶƚ͘ IŶ ϮϬϭϮ AVAͲCOϮ ŚĂƐ ĞƐƚĂďůŝƐŚĞĚ 
ĂŶŽƚŚĞƌ ŵŝůĞƐƚŽŶĞ ďǇ ƉƵƫŶŐ ŝŶƚŽ ŽƉĞƌĂƟŽŶ 
ƚŚĞ ǁŽƌůĚ Ɛ͛ ĮƌƐƚ ĐŽŵŵĞƌĐŝĂů ŝŶĚƵƐƚƌŝĂů HTCͲ
ƉůĂŶƚ͘

BIO-WASTE CONTAINER

OƌŐĂŶŝĐ ƌĞƐŝĚƵĞƐ ĨƌŽŵ ŚŽƵƐĞŚŽůĚƐ ĂŶĚ ƚŚĞ 
ƌĞƐƚĂƵƌĂŶƚ ĂŶĚ ĐĂƚĞƌŝŶŐ ŝŶĚƵƐƚƌǇ ƌĞƉƌĞƐĞŶƚ Ă 
ŐƌĞĂƚ ĞŶĞƌŐĞƟĐ ƉŽƚĞŶƟĂů ǁŚŝĐŚ ŝƐ ƚŽĚĂǇ ƐƟůů 
ůĂƌŐĞůǇ ƵŶƵƐĞĚ͘ 

HǇĚƌŽƚŚĞƌŵĂů ĐĂƌďŽŶŝƐĂƟŽŶ ŶŽǁ ŽīĞƌƐ ƚŚĞ ƉŽƐƐŝďŝůŝƚǇ 
ƚŽ ƵƟůŝƐĞ ƐƵĐŚ ďŝŽŵĂƐƐ ŝŶ ĂŶ ĞĸĐŝĞŶƚ ĞŶĞƌŐĞƟĐ ŵĂŶŶĞƌ͘  

IŶĚĞƉĞŶĚĞŶƚ ƐƚƵĚŝĞƐ ƐŚŽǁ ƚŚĂƚ ĚƵĞ ƚŽ ŝƚƐ ƐƵƉĞƌŝŽƌ  
ƵƟůŝƐĂƟŽŶ ŽĨ ŽƌŐĂŶŝĐ ŵĂƩĞƌ HTC ŚĂƐ Ă ďĞƩĞƌ ĐĂƌďŽŶ 
ĨŽŽƚƉƌŝŶƚ ĐŽŵƉĂƌĞĚ ƚŽ ŽƚŚĞƌ ƵƟůŝƐĂƟŽŶƐ ĂǀĂŝůĂďůĞ ƚŽĚĂǇ͘

HTC ŝƐ ĂďůĞ ƚŽ ƚƌĂŶƐĨŽƌŵ ƌĂƚŚĞƌ ƉƌŽďůĞŵĂƟĐ ďŝŽŵĂƐƐ 
ŝŶƚŽ ŚŝŐŚ ƋƵĂůŝƚǇ ďŝŽĐŽĂů ĂŶĚ ƚŚƵƐ ŵĂŬŝŶŐ Ă ǀĂůƵĂďůĞ  
ĐŽŶƚƌŝďƵƟŽŶ ƚŽ ƚŚĞ CO

2
ͲŶĞƵƚƌĂů ĞŶĞƌŐǇ ƉƌŽĚƵĐƟŽŶ͘

PLANT RESIDUES

GƌĞĞŶ ǁĂƐƚĞ ĨƌŽŵ ƌŽĂĚƐŝĚĞ ǀĞŐĞƚĂƟŽŶ͕ ĨĂůůĞŶ 
ůĞĂǀĞƐ͕ ĐůŝƉƉŝŶŐƐ ĂŶĚ ƐŝŵŝůĂƌ ďŝŽŵĂƐƐ ĂĐĐƵ-

ŵƵůĂƚĞ ƚŚƌŽƵŐŚŽƵƚ ƚŚĞ ǇĞĂƌ ĚƵĞ ƚŽ ŐĞŶĞƌĂů 
ůĂŶĚƐĐĂƉŝŶŐ͘ TŚĞ ŵĞƚŚŽĚƐ ŽĨ ƵƟůŝƐĂƟŽŶ ŽĨ ƚŚŝƐ  
ǁĂƐƚĞ ĐŽŵŵŽŶ ƚŽĚĂǇ ĂƌĞ ŵŽƐƚůǇ ĞǆƉĞŶƐŝǀĞ 
ĂŶĚ ĞŶĞƌŐĞƟĐĂůůǇ ŝŶĞĸĐŝĞŶƚ͘



AVA Biomass

GENERALITIES

As a simƉůŝĮĐĂƟŽŶ͕ HǇĚƌŽͲTŚĞƌŵĂů CĂƌďŽŶŝƐĂƟŽŶ ;HTCͿ 
ŝƐ Ă ĐŚĞŵŝĐĂů ƌĞĂĐƟŽŶ ďǇ ǁŚŝĐŚ ŚǇĚƌŽǆǇĚĞ ĂŶŝŽŶƐ ;HOͲͿ 
ĂŶĚ ŚǇĚƌŽŐĞŶ ĐĂƟŽŶƐ ;H+Ϳ ĂƌĞ ĞǆƚƌĂĐƚĞĚ ĨƌŽŵ ŽƌŐĂͲ
ŶŝĐ ŵŽůĞĐƵůĞƐ ƚŽ ƌĞĐŽŵďŝŶĞ ĂƐ ǁĂƚĞƌ͘   TŚĞ ĚĞŚǇĚƌĂƚĞĚ  
ŽƌŐĂŶŝĐ ŵŽůĞĐƵůĞƐ ƌĞĐŽŵďŝŶĞ ŝŶ Ă ŚŽƐƚ ŽĨ ĚŝīĞƌĞŶƚ  
ƉŽůǇŵĞƌƐ͕ ĞŶƌŝĐŚĞĚ ŝŶ ĐĂƌďŽŶ͕ ŝŶ Ă ƉƌŽĐĞƐƐ ŵƵĐŚ ůŝŬĞ ƚŚĞ 
ŶĂƚƵƌĂů ĐŽĂůŝĮĐĂƟŽŶ ƉƌŽĐĞƐƐ͘  AƐ ǁĂƚĞƌ ŝƐ Ă ŵŽƐƚ ƐƚĂďůĞ 
ŵŽůĞĐƵůĞ͕ ƚŚĞ ƌĞŵŽǀĂů ŽĨ ĞĂĐŚ ǁĂƚĞƌ ŵŽůĞĐƵůĞ ĨƌŽŵ ƚŚĞ 
ďŝŽŵĂƐƐ ŽƌŐĂŶŝĐ ŵŽůĞĐƵůĞƐ ĨƌĞĞƐ ƐŽŵĞ ĞŶĞƌŐǇ͕  ŵĂŬŝŶŐ 
ƚŚĞ HTCͲƌĞĂĐƟŽŶ ĂŶ ĞǆŽƚŚĞƌŵŝĐ ƉƌŽĐĞƐƐ͘

TŚĞ HTCͲƌĞĂĐƟŽŶ ǁŝůů ƚŚĞƌĞĨŽƌĞ ǁŽƌŬ ďĞƐƚ ǁŝƚŚ  
ĨĞĞĚƐƚŽĐŬ ƌŝĐŚ ŝŶ ŚǇĚƌŽǆŝĚĞ ĂŶŝŽŶƐ ƐƵĐŚ ĂƐ ƐƵŐĂƌƐ͕  
ƐƚĂƌĐŚĞƐ͕ ĐĞůůƵůŽƐĞ Žƌ ŚĞŵŝĐĞůůƵůŽƐĞ͕ ĂŶĚ ůĞƐƐ ǁĞůů ǁŝƚŚ 
ĨĞĞĚƐƚŽĐŬ ƉŽŽƌĞƌ ŝŶ ƚŚĞ ƐĂŵĞ ŚǇĚƌŽǆŝĚĞ ĂŶŝŽŶƐ͕ ƐƵĐŚ ĂƐ 
ƉƌŽƚĞŝŶƐ Žƌ ůŝŐŶŝŶ͘

IŶ ĂĚĚŝƟŽŶ ƚŽ ŝƚƐ ĐŚĞŵŝĐĂů ĐŽŵƉŽƐŝƟŽŶ͕ ƚŚĞ ƉŚǇƐŝĐĂů 
ƐƚƌƵĐƚƵƌĞ ŽĨ Ă ƉĂƌƟĐƵůĂƌ ďŝŽŵĂƐƐ ŵĂƚĞƌŝĂů ŵĂǇ ĂīĞĐƚ 
ŝƚƐ ƐƵŝƚĂďŝůŝƚǇ ĨŽƌ HTC͘ IŶ ƉĂƌƟĐƵůĂƌ͕  ůŝŐŶŝŶ ŐŝǀĞƐ ǁŽŽĚ ŝƚƐ 
ƐƚƌƵĐƚƵƌĂů ƐƚƌĞŶŐƚŚ͕ ďƵƚ ŝƚƐ ĮďƌĞ ƐƚƌƵĐƚƵƌĞ ƐůŽǁƐ ĚŽǁŶ 
ƚŚĞ HTCͲƌĞĂĐƟŽŶ͘

SUITABLE BIOMASS

As a simƉůŝĮĐĂƟŽŶ͕ ďŝŽŵĂƐƐ ƌŝĐŚ ŝŶ ĐĞůůƵůŽƐĞ ĂŶĚ  
ŚĞŵŝĐĞůůƵůŽƐĞ ĂŶĚ ƉŽŽƌ ŝŶ ůŝŐŶŝŶ ŝƐ ƚŚĞ ŝĚĞĂů ĨĞĞĚƐƚŽĐŬ͘

BŝŽŵĂƐƐ ƌŝĐŚ ŝŶ ƉƌŽƚĞŝŶ ;ƐƵĐŚ ĂƐ ŐƌĂŝŶƐͿ ŝƐ ĂůƐŽ ŵŽƐƚ 

ƐƵŝƚĂďůĞ ĂŶĚ ŐĞŶĞƌĂůůǇ ǇŝĞůĚƐ ǀĞƌǇ ŚŝŐŚ ƋƵĂůŝƚǇ ďŝŽĐŽĂů͘

TŚĞ ĨŽůůŽǁŝŶŐ ďŝŽŵĂƐƐ ƚǇƉĞƐ ĐĂŶ ƚŚĞƌĞĨŽƌĞ ďĞ  
ĐŽŶƐŝĚĞƌĞĚ ǀĞƌǇ ǁĞůů ƐƵŝƚĞĚ ƚŽ ƚŚĞ HTCͲƉƌŽĐĞƐƐ 

;ŝůůƵƐƚƌĂƟǀĞ ĂŶĚ ŶŽŶͲĞǆŚĂƵƐƟǀĞ ůŝƐƚͿ͗

Ͳ GƌĂƐƐǇ ŵĂƚĞƌŝĂůƐ ;ƐƚƌĂǁ͕ ĐŽƌŶ ƐƚĂůŬƐ͕ ďĂŐĂƐƐĞ͕ ĞƚĐ͘Ϳ

Ͳ SƉĞŶƚ ŐƌĂŝŶƐ ;ĨƌŽŵ ĚŝƐƟůůĞƌŝĞƐ Žƌ ďƌĞǁĞƌŝĞƐͿ͕ ŵĂůƟŶŐ 
ǁĂƐƚĞ

Ͳ WĂƐƚĞ ĐŽīĞĞ ŐƌŽƵŶĚƐ Žƌ ƐƉĞŶƚ ƚĞĂ ůĞĂǀĞƐ

Ͳ PĂůŵ ĨƌŽŶĚƐ ĂŶĚ ŽƚŚĞƌ ƌĞƐŝĚƵĞ ĨƌŽŵ Žŝů ƉĂůŵ  
ƉůĂŶƚĂƟŽŶƐ͕ ǁĂƐƚĞ ĨƌŽŵ ŽƚŚĞƌ ŽŝůͲƉƌŽĚƵĐŝŶŐ ƉůĂŶƚƐ 

 ;ƌĂƉĞƐĞĞĚ͕ ƐŽǇĂ ďĞĂŶ͕ ƐƵŶŇŽǁĞƌ ƐĞĞĚƐ͕ ŽůŝǀĞƐ͕ ĞƚĐͿ

Ͳ SƵŐĂƌ ďĞĞƚ͕ ĞƚĐ͘

Ͳ FƌƵŝƚ ŝŶĚƵƐƚƌǇ ǁĂƐƚĞ ;ŝŶ ƉĂƌƟĐƵůĂƌ ĐŝƚƌƵƐ ĐŝƚƌƵƐ ƉĞĞů 
ĂŶĚ ƉƵůƉͿ

Ͳ CĞƌĞĂů ŚƵƐŬƐ ;ƌŝĐĞ͕ ǁŚĞĂƚ͕ ĞƚĐͿ

Ͳ DŝƐƉŽƐĂů ŽĨ ǁĂƐƚĞͲǁĂƚĞƌ ƐĞǁĂŐĞ ƐůƵĚŐĞ Žƌ ĚŝŐĞƐƚŽƌ 
ƐůƵĚŐĞ ;Ŷ͘ď͘ ƌĞƐƵůƟŶŐ ďŝŽĐŽĂů ŝƐ ŽĨ Ă ůĞƐƐĞƌ ƋƵĂůŝƚǇͿ

LESS SUITABLE BIOMASS

MĞĂƚ ďǇͲƉƌŽĚƵĐƚƐ ĂƌĞ ŐĞŶĞƌĂůůǇ ƵŶƐƵŝƚĂďůĞ ĂƐ Ă  
ĨĞĞĚƐƚŽĐŬ ĨŽƌ ƚŚĞ HTCͲƉƌŽĐĞƐƐ͕ ĂůƚŚŽƵŐŚ ŝƚ ƐĞĞŵƐ ƚŽ 
ďĞ ĂĐĐĞƉƚĂďůĞ ƚŽ ŝŶĐůƵĚĞ ƵƉ ƚŽ ϮϬй ŵĞĂƚ ǁĂƐƚĞ ŝŶ ĂŶ  
ŽƚŚĞƌǁŝƐĞ ǀĞŐĞƚĂů ĨĞĞĚƐƚŽĐŬ͘

AŶŝŵĂů ǁĂƐƚĞ ŵĂǇ ƉƌĞƐĞŶƚ ƉƌŽďůĞŵƐ ƐƵĐŚ ĂƐ ŚŝŐŚ  
ƉŽƚĂƐŚ͕ ŶŝƚƌĂƚĞ Žƌ ĂŵŵŽŶŝƵŵ ĐŽŶƚĞŶƚ ;ĐŚŝĐŬĞŶ  
ŵĂŶƵƌĞ ĨŽƌ ŝŶƐƚĂŶĐĞͿ͘  OƚŚĞƌƐ ƐƵĐŚ ĂƐ ŚŽƌƐĞ ŵĂŶƵƌĞ ĂƌĞ͕  
ŚŽǁĞǀĞƌ͕  ǁĞůů ƐƵŝƚĞĚ͘

WŽŽĚ ĐŚŝƉƐ͕ ďĂƌŬ͕ ƐĂǁ ĚƵƐƚ ĂŶĚ ŽƚŚĞƌ ǁŽŽĚǇ ǁĂƐƚĞ 
ŵĂŬĞ ĚŝĸĐƵůƚ ĨĞĞĚƐƚŽĐŬ ďĞĐĂƵƐĞ ŽĨ ƚŚĞŝƌ ŚŝŐŚ ůŝŐŶŝŶ  
ĐŽŶƚĞŶƚ͘ 

GƌĞĞŶĐƵƚ ;ƚǁŝŐƐ͕ ďĂƌŬ͕ ĞƚĐͿ ƌĞĂĐƚƐ ŵƵĐŚ ƐůŽǁĞƌ ĂŶĚ 
ǇŝĞůĚƐ ĂŶ ƵŶŚŽŵŽŐĞŶĞŽƵƐ ĞŶĚͲƉƌŽĚƵĐƚ͘ Iƚ ĐĂŶ ĂůƐŽ ďĞ 
ĐŽŶƚĂŵŝŶĂƚĞĚ ǁŝƚŚ ƐĂŶĚƐ ĂŶĚ ƐƚŽŶĞƐ͕ ŶĞĐĞƐƐŝƚĂƟŶŐ  
ƉƌĞͲƚƌĞĂƚŵĞŶƚ ƐƚĞƉƐ͘

AVAͲCOϮ SĐŚǁĞŝǌ AG ͻ BĂĂƌĞƌƐƚƌĂƐƐĞ ϮϬ ͻ CHͲϲϯϬϰ ZƵŐ ͻ PŚŽŶĞ нϰϭ ϰϭ ϳϮϳ Ϭϵ ϳϬ ͻ ĐŽŶƚĂĐƚΛĂǀĂͲĐŽϮ͘ĐŽŵ ͻ ǁǁǁ͘ĂǀĂͲĐŽϮ͘ĐŽŵ

ϭϭϬϵϭϰ



Ύ TŚĞ ĐĂƌďŽŶ ĐŽŶƚĞŶƚ ŝŶ ŽŶĞ ŬŝůŽŐƌĂŵ ŽĨ AVA ĐůĞĂŶĐŽĂů ŝƐ ĂƉƉƌŽǆ͘ ϲϱ й͕ ŝ͘Ğ͘ ϲϱϬ ŐƌĂŵƐ͘ IŶ ƚŚĞ ĐŽŵďƵƐƟŽŶ ƉƌŽĐĞƐƐ͕ ĞĂĐŚ ĐĂƌďŽŶ ;CͿ ĂƚŽŵ ĐŽŵďŝŶĞƐ ǁŝƚŚ ƚǁŽ ŽǆǇŐĞŶ ;OͿ ĂƚŽŵƐ ƚŽ ĨŽƌŵ CO
2
͘ CĂƌďŽŶ ĂƚŽŵƐ ŚĂǀĞ Ă 

ƐƉĞĐŝĮĐ ǁĞŝŐŚƚ ŽĨ ϭϮ͕ ǁŚŝůĞ ƚŚĞ ƐƉĞĐŝĮĐ ǁĞŝŐŚƚ ŽĨ ŽǆǇŐĞŶ ŝƐ ϭϲ͘ CŽŶƐĞƋƵĞŶƚůǇ͕  Ă CO
2
 ŵŽůĞĐƵůĞ ǁŝůů ŚĂǀĞ Ă ƐƉĞĐŝĮĐ ǁĞŝŐŚƚ ŽĨ ϰϰ ;Ϯ ǆ ϭϲнϭϮͿ͘ TŚĞ ǁĞŝŐŚƚ ŽĨ ƚŚĞ CO

2
 ŐĞŶĞƌĂƚĞĚ ŝŶ ƚŚĞ ĐŽŵďƵƐƟŽŶ ƉƌŽĐĞƐƐ ŝƐ ƚŚĞƌĞĨŽƌĞ 

ϯ͘ϲϲϲ ;ϰϰͬϭϮͿ ƟŵĞƐ ŚŝŐŚĞƌ ƚŚĂŶ ƚŚĂƚ ŽĨ ƚŚĞ ďƵƌŶƚ ĐĂƌďŽŶ͘ AĐĐŽƌĚŝŶŐůǇ͕  ƚŚĞ ǁĞŝŐŚƚ ŽĨ ƚŚĞ CO
2
 ĮǆĞĚ ŝŶ ŽŶĞ ŬŝůŽŐƌĂŵ ŽĨ AVA ĐůĞĂŶĐŽĂů ŝƐ ĂƉƉƌŽǆ͘ Ϯ͘ϰ ŬŐ ;ϲϱϬ ŐƌĂŵƐ ǆ ϯ͘ϲϲϲͿ͘

OVERVIEW

AVA cleancoal is a higŚ ŐƌĂĚĞ͕ CO
2
ͲŶĞƵƚƌĂů ĞŶĞƌŐǇ 

ƐŽƵƌĐĞ ƉƌŽĚƵĐĞĚ ĨƌŽŵ ďŝŽŵĂƐƐ ďǇ ŵĞĂŶƐ ŽĨ ŚǇĚƌŽͲ

ƚŚĞƌŵĂů ĐĂƌďŽŶŝǌĂƟŽŶ ;HTCͿ͘ CĂƌďŽŶ ŝƐ ĞǆƚƌĂĐƚĞĚ 

ĨƌŽŵ ƚŚĞ ďŝŽŵĂƐƐ ŝŶ Ă ŚŝŐŚůǇ ĞĸĐŝĞŶƚ͕ ĞǆŽƚŚĞƌŵŝĐ 

ƉƌŽĐĞƐƐ͘ TŚĞ ƌĞĂĐƟŽŶ ƚĂŬĞƐ ƉůĂĐĞ ƵŶĚĞƌ ƉƌĞƐƐƵƌĞ Ăƚ 

2200 C ŝŶ ĂŶ ĂƋƵĞŽƵƐ ƐƵƐƉĞŶƐŝŽŶ͘ TŚĞ ƚƌĂŶƐĨŽƌŵĂƟŽŶ 

from biomass to end product takes place in just a 

ĨĞǁ ŚŽƵƌƐ͘ 

AVA ĐůĞĂŶĐŽĂů ĐĂŶ ďĞ ƉƌŽĚƵĐĞĚ ĨƌŽŵ ŵĂŶǇ ĚŝīĞƌĞŶƚ 

ƚǇƉĞƐ ŽĨ ǁĞƚ͕ ŚƵŵŝĚ Žƌ ĚƌǇ ďŝŽŐĞŶŝĐ ǁĂƐƚĞ͘ 

TECHNICAL DATA

CĂůŽƌŝĮĐ ǀĂůƵĞ͗ Ϯϱ MJͬŬŐ HƵ ;DINͿ

CĂƌďŽŶ ĐŽŶƚĞŶƚ͗ ϲϱ й

FŝǆĞĚ CO
2
͗ Ϯ͘ϰ ŬŐΎ

PĂƌƟĐůĞ ƐŝǌĞ͗ ϵϵ й ф ϯϬϬ ђŵ

AƐŚ ŵĞůƟŶŐ ƉŽŝŶƚ͗ ϭ͕ϰϬϬo C

SƵůƉŚƵƌ ǀĂůƵĞ͗ Ϭ͘ϭ й Ͳ Ϭ͘ϱ й

TŽǆŝĐ ƐƵďƐƚĂŶĐĞƐ͗ WŝƚŚŝŶ ƚŚĞ ůŝŵŝƚƐ ĂƉƉůǇŝŶŐ 
 ƚŽ ĨŽŽĚƐƚƵīƐ 

TŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚĞ ŝŶŽƌŐĂŶŝĐ ĂŶĂůǇƐŝƐ ŽĨ AVA  

cleancoal depend on the biomass used to produce it.  

TŚĞ ĂďŽǀĞ ŵĞŶƟŽŶĞĚ ƌĞĨĞƌĞŶĐĞ ǀĂůƵĞƐ ǁĞƌĞ 

ĚĞƚĞƌŵŝŶĞĚ ƵƐŝŶŐ ďƌĞǁĞƌƐ ƐƉĞŶƚ ŐƌĂŝŶƐ͘ Aůů ĚĂƚĂ 

are per kilogram of AVA cleancoal. 

ADVANTAGES

ͻ CO
2
-neƵƚƌĂů ĞŶĞƌŐǇ ƐŽƵƌĐĞ͘ 

ͻ HŝŐŚĞƌ ĞŶĞƌŐǇ ǀĂůƵĞ ƚŚĂŶ ůŝŐŶŝƚĞ͘ 

ͻ SƚĂďůĞ͕ ŚǇĚƌŽƉŚŽďŝĐ ƉƌŽĚƵĐƚ ǁŝƚh outstanding  
 ƐƚŽƌĂŐĞ ĂŶĚ ƚƌĂŶƐƉŽƌƚ ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͘ 

ͻ LŽǁ ƚƌĂŶƐƉŽƌƚ ĐŽƐƚƐ ƉĞƌ MJ ĚƵĞ ƚŽ ŚŝŐŚ  
 ĞŶĞƌŐǇ ĚĞŶƐŝƚǇ͘ 

ͻ EǆĐĞůůĞŶƚ ĐŽŵďƵƐƟŽŶ ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͘ 

ͻ VĞƌǇ ůŽǁ ƚŽǆŝĐ ƐƵďƐƚĂŶĐĞ ĂŶĚ ŚĞĂǀǇ ŵĞƚĂů  
 ǀĂůƵĞƐ͘ TŚĞƐĞ ǀĂůƵĞƐ ĂƌĞ ǁŝƚŚŝŶ ƚŚĞ ůŝŵŝƚƐ 
 ƐƟƉƵůĂƚĞĚ ĨŽƌ ĨŽŽĚƐƚƵīƐ ĂŶĚ ĂƌĞ ƚŚĞƌĞĨŽƌĞ  
 harmless.

ͻ HŝŐŚ ĂƐŚ ŵĞůƟŶŐ ƉŽŝŶƚ͘ 

ͻ LŽǁ ŶŝƚƌŽƵƐ ŽǆŝĚĞ ;NOǆͿ ǀĂůƵĞƐ Ăƚ ĐŽŵďƵƐƟŽŶ  
 ĚƵĞ ƚŽ ƚŚĞ ĞǆĐĞůůĞŶƚ ĐŽŵďƵƐƟŽŶ ďĞŚĂǀŝŽƵƌ ŽĨ  
 AVA cleancoal.

ͻ PƌŽǀŝĚĞƐ ĞŶƟƚůĞŵĞŶƚ ƚŽ CO
2
ͲĐĞƌƟĮĐĂƚĞƐ͘

ͻ NŽ ĞǆƉĞŶƐŝǀĞ ƐƉĞĐŝĂů ďƵƌŶĞƌƐ ƌĞƋƵŝƌĞĚ͘  
 A ƐŝŐŶŝĮĐĂŶƚ ĂĚǀĂŶƚĂŐĞ ĐŽŵƉĂƌĞĚ ƚŽ ĚŝƌĞĐƚ  
 ĐŽŵďƵƐƟŽŶ ŽĨ ďŝŽŵĂƐƐ͘

AVA cleancoal

AVAͲCOϮ SĐŚǁĞŝǌ AG ͻ BĂĂƌĞƌƐƚƌĂƐƐĞ ϮϬ ͻ CHͲϲϯϬϰ ZƵŐ ͻ PŚŽŶĞ нϰϭ ϰϭ ϳϮϳ Ϭϵ ϳϬ ͻ ĐŽŶƚĂĐƚΛĂǀĂͲĐŽϮ͘ĐŽŵ ͻ ǁǁǁ͘ĂǀĂͲĐŽϮ͘ĐŽŵ

ϭϭϬϵϭϰ
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WHAT IS HTC? 

 HTC basically copies the natural process of coalification に just much faster (2-4 hours) 

 

 HTC is a thermal-chemical process NOT a biological process 

 

 HTC is a wet process and most suitable for wet biomass with a TS of 25 -50% DMC 

 

 HTC works at temperatures of approx. 220 degrees C and pressure levels of approx. 220 bar 

 

 HTC can treat  biomass of cellulose, hemi-cellulose and protein nature にnot lignin 

 

 HTC is very flexible in terms of feedstock 

 

 HTC is the most efficient process to turn wet biomass into a solid form of energy (CO2-neutral 

biocoal) 

 

 HTC is commercially available 
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WHAT IS HTC? 

HTC is a kind of «aqueous carbonisation» that uses pressure and heat to release 

carbon from biomass under pressure and heat. HTC is very similar to the natural 

process of coal formation. 

 

Friederich Bergius first described  HTC in 1913, for which he won the Nobel Prize in 

1931. 

 

Hydrothermal Carbonisation can convert different types of wet biogenic waste 

materials into high-quality CO2-neutral biocoal within a short time. 

 

Alternatively, biochar can also be generated through the HTC-process. A product 

similar to humus which can be used for soil enhancement and to capture and store 

CO2. 

 

Biomass waste is effectively disposed of producing typically biocoal with lower 

heating values, but freed from bacteria and other undesirable chemicals such as 

hormones.  

Natural process 

 

 

 

Bergius  

 

 

Biocoal 

 

 

Biochar 

 

 

 

Waste Disposal 
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A SHORT HISTROY OF HTC 

Friederich Bergius discovers the HTC-principle. 

 

Friederich Bergius wins the Nobel Prize. 

 

Dr. Andrea Kruse from the Karlsruhe Institute of Technology starts researching HTC. 

 

Prof. Markus Antonietti publishes a study on HTC. 

 

AVA-CO2 is founded. 

AVA-CO2 puts into operation pilot plant K3-335. 

 

With HTC-0, AVA-CO2 puts into operation the first plant worldwide to run on an 

industrial scale. 

 

Industrial scale test batches conducted on HTC-0 with various types of biomass 

 

With HTC-1 AVA-CO2 constructs the worlds first commercial HTC industrial plant. 

 

Further HTC-plants implemented by AVA-CO2. 

1913 

 

1931 

 

1991 

 

2006 

 

2009 

 

 

2010 

 

 

2011 

 

2012 

 

2013 
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WHAT IS HTC? 
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WHAT BIOMASS CAN HTC TREAT? 

As a simplification, biomass rich in cellulose and hemicellulose and poor in lignin is 

the ideal feedstock. Biomass rich in protein (such as grains or sewage sludge) are 

also most suitable and generally yield very high quality biocoal. 

 

Hydro-Thermal Carbonisation (HTC) is a chemical reaction by which hydroxyde 

anions (HO-) and hydrogen cations (H+) are extracted from organic molecules to 

recombine as water. The dehydrated organic molecules recombine in a host of 

different polymers, enriched in carbon, in a process much like the natural 

coalification process. As water is a most stable molecule, the removal of each water 

molecule from the biomass organic molecules frees some energy, making the HTC-

reaction an exothermic process. The HTC-reaction will therefore work best with 

feedstock rich in hydroxide anions such as sugars, starches, cellulose or 

hemicellulose, and less well with feedstock poorer in the same hydroxide anions, 

such as lignin. 
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HTC FOR SEWAGE SLUDGE? - YES 
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HTC FOR ORGANIC WASTE? - YES  
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HTC FOR GREEN CUT? - YES 
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HTC FOR WATER HYACINTH? - YES  
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HTC FOR MISCANTHUS? - YES 
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HTC FOR REEDS? - YES 
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HTC vs. BIOMASS COMBUSTION 

HTC is much better than direct biomass combustion. Why? Below find some reasons: 

 

• AVA cleancoal has a much better combustion behaviour 

 

• Ash melting point (Alkali-Index) of AVA cleancoal is much higher 

 

• Energy balance of HTC vs. thermal drying is much better 

 

• Chloride levels in AVA cleancoal are much lower than in the biomass 

 

• Storage and transport for AVA cleancoal is more efficient due to high energy density 
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INTEREST IN HTC ACROSS INDUSTRIES 

http://www.holinger.com/index.php?id=612
http://www.ziemann.com/cms/index.php?idcatside=1&lang=1
http://www.dsm.com/
http://www.salzgitter-ag.de/de/
http://www.veolia-umweltservice.de/
http://www.bs-energy.de/
http://www.bs-energy.de/
http://www.awn-online.de/index.php
http://www.bsr.de/index.html
http://www.getec.de/
http://www.erzo.ch/cms/front_content.php
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GLOBAL INTEREST IN HTC 
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WHY HTC? 

AVA-CO2 HTC-plants achieve excellent returns. 

 

High flexibility in different biomasses and scalable plant sizes. 

 

HTC-plants are able to make use of a wide range of biomass. HTC has the best energy 

balance of all existing technologies. HTC can handle wet biomass without pre-drying. 

 

The end products AVA cleancoal and AVA biochar are easy to store and transport. They do 

not require additional drying. HTC Coal is hydrophobic. 

 

AVA cleancoal can be used in existing coal burning plants. 

 

HTC end products are due to the processing temperature of 2200 C and pressure levels of 

22 bar sterile.  

 

HTC-plants can be implemented with existing technologies.  

 

AVA-CO2 HTC facilities use biomass waste. Therefore there is no competition with food 

production. 

Profitable 

 

Flexible and scalable 

 

Unique 

 

 

Simple 

 

 

Compatible 

 

Sterile 

 

 

Robust  

 

Ethical 
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INDUSTRIAL PARK IN KARLSRUHE  

Pilot plant K3-335 Industrial scale plant HTC-0 
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WORLDWIDE FIRST COMMERCIAL HTC-PLANT に RELZOW, GERMANY 

Customer: Eurosolid 
 

Plant Size: 2 HTC-Reactors (Phase I) 

6 HTC-Reactors (Phase II) 

 

Biomass Feedstock: Reed plants from agricultural wetlands 

8'000 t/y (4͛ϬϬϬ DM ƚͬǇͿ ;PŚĂƐĞ IͿ 

 

Biocoal Production: Ϯ͛ϲϲϰ ƚͬǇ ;PŚĂƐĞ IͿ 

 

Brief Description: In March 2011, a center for renewable 

energies was established in Relzow, Murchin 

(Mecklenburg-Vorpommern) on the grounds 

of the former GDR military depots (total 67 

ha). Besides HTC the operator focuses also 

on wind and solar energy. 
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HTC-1 IN RELZOW 
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HTC-1 IN RELZOW 
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AVA-CO2 HTC-PLANT: THE PROCESS UNITS 

2 

5 

7 

Buffer Tank 

Buffer Tank 

5 

3 

2 
3 

3 

3 

4 

3 

4 

3 

Unit 100:  Biomass Preparation / Feed unit 

Unit 200:  Process Intake and Preheating 

Unit 300:  HTC Process Reactors  

Unit 400:  Process Outlet and Cooling 

Unit 500:  Product and Water Separation 

2 

3 

4 

5 

Unit 600:  Product Handling and Storage 

Unit 700:  Process Water Pre-Treatment 

Unit 800:  Waste Water Treatment 

Unit 900:  Utilities 

7 
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WHAT EFFECTS DOES HTC HAVE ON THE CO2 CYCLE? 

CO2-neutral  
AVA cleancoal 

as fuel 

CO2-negative  

AVA biochar 

as soil enhance-

ment 

Industrial biomass 

brewers spent grains 

 
For example 

Brewery 

AVA-CO2 HTC-facility 

Fossil fuel is replaced 
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WHO IS AVA-CO2? 

First commercial plant currently under construction. 

 

Research cooperations with two universities: ZHAW and KIT. 

 

25 employees from 6 countries in Zug and Karlsruhe. 

 

Visitors from 87 different countries to our website. 

 

AVA-CO2 Schweiz AG founded. 

 

HTC-0 - October 2010: the first industrial-scale HTC demonstration plant put into operation. 

 

HTC-1 - OĐƚŽďĞƌ ϮϬϭϮ͗ ĐŽŵŵŝƐƐŝŽŶŝŶŐ  ŽĨ ƚŚĞ ǁŽƌůĚ Ɛ͛ ĨŝƌƐƚ ĐŽŵŵĞƌĐŝĂů HTC-Plant 

 

100% privately owned. 
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25 

 

87 

 

2009 

 

2010 

 

2012 

 

100% 
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AVA-CO2 HTC-APPLICATION DIAGRAM 

Biomass 1 

Biomass 2 

Biomass 3 

Biomass 4 

Quantity Charact. Handling  Costs 

Utilities 

Process Water 

Biocoal 1 (Recipe 1,2) 

Biocoal 2 (Recipe 2,3) 

Biocoal 3 (Recipe 1,4) 

• Electricity 

• Steam 
• Heat 

AVA-CO2 

HTC-Plant 

オオオ 

オオ 

オ 
• COD 

• DOC 

Quantity Charact. Handling Costs 

Quantity Charact. Handling  Costs 

Quantity Charact. Handling  Costs 

The following graphic shows the AVA-CO2 HTC-Applications from the biomass into the system until the end product AVA cleancoal® 



25 Vertrauliche Information / © AVA-CO2 

 

www.ava-co2.com 
 

contact@ava-co2.com 
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ADDITIONAL INFORMATION 
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AVA-CO2 HTC PROCESS DESIGN 
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1  Biomass Preparation 

2  Biomass Loading 

3  Mixing Tank 

4  Steam Generator 

5  Direct Steam Injection 

6  HTC Reactors 

7  Biocoal Transfer 

8  Steam Recovery 

9 Steam Recycling 

10 Heat Recovery 

11 Biocoal-Water Separation 

12 Optional Drying 

13 AVA cleancoal confectioning 

14 AVA cleancoal logistics 

15 Process water treatment 

16 Use of remaining process water 
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SIMPLE ENERGIEBILANZ 

http://www.bs-energy.de/
http://www.bs-energy.de/
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KEY FIGURES*   

 Investment:  Φ 6-10 Mio. (turn key) 

 

 Operating time:  ϯϬϬ ĚĂǇƐ ƉĞƌ ǇĞĂƌ ;ϳ͛ϮϬϬ ŽƉĞƌĂƚŝŶŐ ŚŽƵƌƐ с ϴϮй ĐĂƉĂĐŝƚǇ ƵƚŝůŝƐĂƚŝŽŶͿ 
 Batches per year: 7.200 (4 Batches per Reactor and day x 300 days x 6 Reactors) 

 

 Biomass:  ϭϮ͛ϬϬϬ ƚͬǇ TS ;ϭ͘ϳ ƚ TS ƉĞƌ BĂƚĐŚ ǆ ϳ͛ϮϬϬ BĂƚĐŚĞƐͿ  
 Biocoal production: ϴ͛ϮϬϬ ƚŽŶ ƉĞƌ ǇĞĂƌ ;ĚƌǇ ŵĂƚƚĞƌͿ 
 Heating Value (HHV): 25-30 GJ/t 

 Energy Production: 225 TJ 

 

 Energy demand (steam): 5,7 GW/h (1,1 ʹ 1,5 t steam per batch = 0.8 MWh ǆ ϳ͛ϮϬϬ ďĂƚĐŚĞƐͿ   
 Energy demand (electr.): Ϭ͕ϱϰ GWͬŚ ;Ϭ͕Ϭϳϱ MWͬŚ ƉĞƌ ďĂƚĐŚ ǆ ϳ͛ϮϬϬͿ 

 

 Process water:  ϯϮ͛ϬϬϬ ŵϯ ;ϯ-ϲ ŵϯ ǆ ϳ͛ϮϬϬͿ 
 Space requirement: Ϯ͛ϬϬϬ ŵϮ  
 Carbon Efficiency: > 90% 

 Net Energy Efficiency: > 70% 

 
* Assumption: Biomass with 25-30% DMC and a Plant with 6 HTC-Reactors (1 HTC-Line) 


