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Presentation of COHYGEN Project . SOTACARBO

Hydrogen production
and CO, capture from
coal-syngas

Pilot Platform

Gasification Syn g aS

Electricity
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,@ COHYGEN PROJECT . SOTACARBO
‘emwé, main data

Dartners
SOTACARBO ANSALDO
SOCIETA TECNOLOGIE AVANZATE CARBONE S.P.A. AnSdldO Ricerche S,p,A.

oo A Universita di Cagliari m
: ai ' Dipartimento di Ingegneria Meccanica

Start date: end of 2003
Total cost: 11.B5M€

Funding: - European Commission throgh the Italian Education,
University and Research Ministry (MIUR) 65%
- Partners 35%
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I'FEG’I—IiNICAiB GENERAL OBJECTVES of RESEARCH
emw PROJECT SI:ITAEARBEI

= Design, construction and testing of PILOT PLATFORM
(76% of total cost)

= High level researcher TRAINING COURSE

(3% of total cost)

my Construction of a COAL RESEARCH CENTER
(21% of total cost)
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’TEZ'SISE?‘L‘ PILOT PLANT SCHEME . SOTACARBO
-Baﬁiipi OCIETA TECNOLOGIE AVANZATE CARBONE $.P.A

Pilot scale gasification system ‘

COAL 700 kg/h
FLARE

Lab scale plant

COAL
35 kg/h
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Ultimate analysis

Proximate Analysis Sulcis Coal South
African Coal

Humidity 11,52 8

Ash 17,31 15

Total carbon 53,22
: content
Moisture 11,51 8 Combined 3,89

Volatile 38,56 23 hydrogen
matter Nitrogen 1,29 15

Ash 17.33 15 Sulphur 5,98 0,55

: Oxygen 6,75 5,36
Fixed carbon 32,59 54 Chlorine 1000 0,05

(Ppm)

Inherent 6,77 2,66
moisture

Sulcis Coal South African Coal

(Wt%) (Wt%o)

Low Heating Mean value Mean value
value (MJ/kg) (MJ/kg)

LHV 20,83 24,79
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Syngas composition coming out from the gasifier

Composition % (v/v) dry

CO 28 — 30
H?2 14 - 16
CO2 0.8-0.9
N2 50- 52
CH4 1.3-1.4
H2S 1.7

Water content saturation
Particulate 0.85 kg/h
Tar 1.5 kg/h
Temperature 250 °C

Pressure atmosferic
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Pilot plant

COAL ‘ ‘

FLARE

GSF 700 kg/h SYNGAS WET SCRUBBER
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‘:%3%‘; PILOT PLANT PLATFORM SCHEME . SOTACARBO

Lab scale plant

COAL

GSF 35 kg/h
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LAB SCALE PLANT

Flare

COAL

Electr.Static
Scrubber Precipitaor

water
Gasifief ¢ S v _,80%

20%
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LAB SCALE PLANT

Flare
F
COAL
Electr.Static Low Temp. Internal Combustion
Scrubber Precipitaor Desulphurisation Engine
D 4
D AN 1
o 80% e — )
- _— Desulph.
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|:| hydrogen

, Y storage
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LAB SCALE PLANT

Flare
F

COAL

Electr.Static

Scrubber Precipitaor

water
e - S L
GaS|f|eﬂ__,.?|E._§!—
- . EO

cor e
Water Gas Shift Capture purification

HT LT DSH_W
High Temp. T T WG G
Desulphurisation stea l
[18 CO2 Ho

U?U

CO2

COHYGEN Project: proposal for CSLF - 6. Girardi - CSLF Meeting Berlin, 26 - 30 September 2005 12



SOTACARBO

SOCIETA TECNOLOGIE AVANZATE CARBONE 5. P.A

LAB SCALE PLANT
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LAB SCALE PLANT

Flare
F

COAL Ay

Electr.Static Low Temp. Internal Combustion

Scrubber Precipitaor Desulphurisation Engine
il
i FN ' 5
e T water besulph. | & —
Gasifief &= y TD| solution ICE
|:| hydrogen
Y storage
g gasifiyng EO
agents
S
Y coz  H2
ash Water Gas Shift Capture purification
HT LT DSHV .
High Temp. T T WG G
Desulphurisation stea l
DS

Coal 35 kg/h e CO2 Hy
T =300 °C - l

Syngas = 100 Nm3/h
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LAB SCALE PLANT
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LAB SCALE PLANT
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Flare

1=99,4%
T=30°C
80 Nm3/h

LAB SCALE PLANT
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LAB SCALE PLANT

Flare
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LAB SCALE PLANT

Flare

COAL
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LAB SCALE PLANT

Flare

COAL
Electr.Static Low Temp. Internal Combustion
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water e
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LAB SCALE PLANT
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CO2 Capture System

H, rich Gas
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LAB SCALE PLANT
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R&D Project on Pilot Platform

Some of the main objectives :

Improving and optimising the coal gasification process (
automation and feeding system).

Improving gasifier performance.

Testing the cleaning and desulphurization techniques (hot and
cooled).

Developing and validating simulation models.
Qualifying and quantifying CO-Shift catalysts.
Evaluating hydrogen separation processes.

Evaluating and comparing CO2 separation technologies







Sotacarbo Research Centre on
the site of a disused coal mine

Bl soracarec

Sebariu mine




Sotacarbo Reseach Center

: SDTAEARBD
View

SOCIETA TECHNOLOGIE AVA BOMNE §.P.A

Covered area
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