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Four shorthand ways 
to describe ArrowBio:

�  Recovers materials and energy from mixed unsorted 
MSW

�  Is a MERF (MRF plus Energy – an integrated system)

�  Deconstructs MSW into its plastic, metal, and glass 
recyclable components and converts biodegradable 
organics to methane, digestate, and water

�  Is a “refinery” of MSW

All say the same thing
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MSW’s Characteristics

• The defining characteristics of municipal solid 
waste (MSW) are heterogeneity, variability, 
abrasiveness, and wetness. 

• The task of recovering materials and energy
from such a problematic mixture has historically 
challenged both biological and thermal systems. 
The ArrowBio technology was conceived and 
developed specifically to overcome the 
difficulties posed by these characteristics. 



MSW’s Heterogeneity and Variability

Heterogeneity and variability
are characteristics that are 

generally appreciated. 

Individually, each of a thousand photos 
would show heterogeneity.

Comparatively, the photos 
would show variability. 



MSW’s Abrasiveness 
Abrasiveness is a characteristic 

not generally appreciated.
Abrasive “grit” is not visually obvious.
It’s the non-descript leftover “fines” in 

characterization studies.
How can abrasive material be removed?
Let’s get ahead of ourselves – consider…

“…The Beach Towel Analogy.”



MSW’s Wetness

Water in MSW may not be obvious.

Moisture content is highly variable and is
rarely reported in characterization studies.

The few data available indicate 30% moisture content
as a representative value. 

1 ton MSW @ 30% moisture = 600 lb water
or 72 gallons.

MSW’s moisture content is often the
“tail that wags the dog” – not in ArrowBio.
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Considering MSW’s Problematic Characteristics, 
How does ArrowBio Manage to Recover Materials 

and Energy from the Unsorted Mixture?

Automobile analogy:

The engine …well, OK …but in isolation?

The transmission…OK …but as something apart?

The body/frame…to what purpose ?

And so it is with ArrowBio

The automobile and ArrowBio can be  
understood only as integrated systems



Recovering Materials and Energy from 
Mixed MSW (Black Bin Contents): 

Arrow’s 2 Major Components …And….3

1. Physical front-end - separation and preparation:    
ArrowBio is its own (very) wet and (very) dirty 
MRF. Density of water is 780 x greater than air.  

2. Biological back-end - Upflow Anaerobic Sludge 
Blanket digestion (UASB): not just some 
incidental feature – it’s the system’s “engine”

3. Integration of 1 and 2 via water makes of  
ArrowBio a MERF (Materials and Energy Recovery Facility)

“You can’t have one without the other”



Refer to Handout

Focus on Table 1



Absent from ArrowBio:
Inorganic additives - catalysts, acid/base hydrolysis
Organic additives - enzymes, special bacteria (GEMs)
Physically demanding structures - high pressures/temperatures
Pollution control devices - bag house, wet/dry scrubbers, ESP,

SNCR, SCR, secondary activated carbon injection 

Present in ArrowBio:
Water vat for gravitational separation/preparation (solubles dissolve)
Two-stage UASB digestion for conversion to methane

What’s new or special about ArrowBio?
Nothing! – except the integration of one old-as-the-hills physical 
technology and one well-established biological technology



Summary: Characteristics of ArrowBio

�  Recovers materials and energy from mixed
unsorted MSW

�  Adaptable/flexible
�  Benign/publicly acceptable – embodies

pollution prevention 
�  Methane product – clean highly desirable 
�  Advances the evolution of a vehicular fuel

infrastructure: MSW � CNG � H2CNG � H2

Think Ahead! 


