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Welcome to the EEC
at CCNY!

Engineering of Earth's energy and
material resources for responsible
utilization and preservation

&

The goal of EEC|CCNY is to bring to bear rigorous engineering solutions that
enable responsible use of energy and materials for the advancement of society.
Through industry collaborations and research sponsorship EEC|CCNY develops

novel solutions to some of the world’s most pressing problems. EEC|CCNY
routinely engages students with industry professionals enabling a holistic approach
to creative realistic, forward-looking applications. The reach of EEC|CCNY is
international in scope with many projects connecting international students and
companies with a global presence.
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Pyrolysis Gasification Combustion

« No air or oxygen * Low air or oxygen * Excessair

Can use water/CO, *  Gases (CO, & H,0)
Pollutants in oxidized form

e Only heat (external or

mtern'c.ll) | . V_Var!t Gases (C_:O/HZ), (SO,, NO,, etc)
* Wantliquid, Gases liquid not desirable « Bottom & fly ash produced
not desired » Pollutants in reduced form Inci :
_ ncineration
»  Pollutants in reduced (HS, COS) » Destroy Hazardous Material
fo_rm (H,S, COS) . C_ha_r @ Low T | Waste-to-Eneray
« High Char  Vitrified Slag @ high T . Reduce MSW & Make Energy

e Scale: ~ 10 tons/day o Scale: ~ 100 tons/day « Scale: ~ 1500 tons/day

S ncreaseinselfheang

No additional Oxygen (only heat)  Some additional Oxygen (or air) Much additional Oxygen (or air)
L_{!nconverted solid will remain! Heat added or comes from reactions  Heat comes from reactions
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Running installations worldwide /AL
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3§ Char Production :
j{laboratery e Charcoal is made by pyrolysis of wood at 400-500 °C

Yi=%

Biochar/Non-Energy

High in carbon content =
Produced via plant and waste feedstock pyrolysis \‘

Activated Carbon Applications

, Capacitors

diynatural.com

. . . . - : nature.com
Withdrawal of atmospheric carbon dioxide cocarb.com Ciltrat
Uses: nration
— Soil Amendment Alr & Water
— Enhanced nutrient retention capacity I @ Electronics
— Reduces total fertilizer requirements .
— Catalysis
coO CH
CO CO; co CCOZO ‘H,
$
Yco, co cp, Cco, cO co TarCHc:/—/ /S o
42CO/
CoH, Csz

100 °C 230-250 °C 280 °C 290-350 °C 415-500 °C
All of these applications require a solid carbon product with specific properties.

High temperature processing may be used to tailor those properties.
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(Formerly SWPS-GIPO)
=

U P c Y c L E Ancillary Heat Applications

BIO ASSET RECOVERY SYSTEMS Steam Processing
Electricity Generation

Heat Recovery Water Production

Biofuel Production

of NewYork

Carbon Leveraged Fuel Enrichment

(7 N\

Storage and e Devolitization mm ‘ SynGas ‘, S5ynGas

Gasification A :
Pretreatment Reactor Separation Cooling

' feedstock to ash or Char

It is possible to process 15 tons of wet waste a day, with low-carbon emissions. A 95%
potential asset yield. Water. Energy. Minerals. Small footprint compared to traditional methods.

One Unit processe 15 tons or more of agricultural wet waste per day. Combustion &
lcatalysis
Laboratory
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UpCycle Detalls

Synfuel
T Feedstock: Cracked corn slurry 0.37 MMBtu/hr

Hot Water
1.13 MMBtu/hr
Propane
1.49 MMBtu/hr
Char
0.21 MMBtu/hr
Electricity
0.10 MMBtu/hr
Exhaust
Prototype @ CCNY, Commercial in Saugerties NY RN

: 3 Dry TPD Equivalent Intake
FEEDSTOCK : Up to 85% water content
SLURRY SYNFUEL  asification with water/steam
s Cracked 55% Hot water production
oy  emmmem—-- 18% Fuel gas production
. Water 10% Char production

CHAR CONDENSATE

NYS workshop July 2019

M Combustion &
i dCatalysis
Laboratory
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Ground
Corn Cobs

Ground
Meat &
Packaging

o Grain
== Stillage

M Combustion &

Laboratory
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Thank You

City College
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