


FUREC CHEMELOT 

Deelstroomsamenstellingen 

 

In onderstaande tabellen zijn de samenstellingen van deelstromen gegeven. De deelstromen zijn genummerd (1.1 t/m 5.5) en corresponderen met het totale 

blokschema en de PFD’s per installatieonderdeel.  

 

 

  

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 1.10 1.11 1.12 1.13 1.14

Proces flow SRF- Dried Feedstock Torrefact. Raw Fuel gas POX Syngas PSA H2 CO2 Sour Gas Sour Gas Claus

pellets sludge Gas Syngas POX Syngas to GCU Off Gas Rectisol Gasif. Off Gas

Mass flow t/h 67,93 0,00 45,79 21,74 126,54 1,80 28,22 123,59 10,73 7,63 103,90 1,33 0,45 1,66

Temperature
o
C 15 15 15 280 220 25 94 30 132 28 15 105 105 40

Pressure bar 1 1 1 1,1 42,4 3 42,6 36,8 3 35,6 1,1 2,5 2,5 1,5

Gas composition:

O2 vol-% 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

CO vol-% 4,00 24,96 0,00 29,55 1,10 14,98 0,01 0,01 0,00 2,41 14,96

CO2 vol-% 15,20 1,41 0,50 22,00 37,95 7,91 0,00 99,40 74,99 39,50 62,10

CH4 vol-% 0,00 0,00 68,20 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

C2H6 vol-% 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

C5H6O1,3 vol-% 14,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

H2 vol-% 0,00 14,76 30,10 42,20 56,41 23,69 99,30 0,18 0,00 1,68 5,54

H2O vol-% 63,80 55,37 0,00 2,90 0,12 0,00 0,21 0,41 0,00 40,00 5,49

N2 vol-% 1,50 3,34 1,20 3,18 4,22 52,50 0,45 0,00 0,01 0,00 11,28

Ar vol-% 0,00 0,06 0,00 0,09 0,08 0,83 0,03 0,00 0,00 0,00 0,19

H2S ppmv 970 960 10 730 1.240 0 0 5 248.090 40.600 4.390

COS ppmv 100 70 0 75 0 0 0 0 770 0 0

HCN ppmv 0 10 0 0 0 0 0 0 0 10.300 0

NH3 ppmv 400 10 0 0 0 0 0 0 0 112.900 0

HCl ppmv 15.000 1 0 0 0 0 0 0 0 0 0

CH3OH ppmv 0 0 0 0 0 0 0 10 0 0 0

NOx
mg/Nm

3
0 0 0 0 0 0 0 0 0 0 0

Dust mg/Nm
3

10 1 0 0 0 0 0 0 0 0 0



 

  

2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 2.10

Proces flow Air Oxygen Oxygen Nitrogen Nitrogen Waste-N2 Air Vent Air fired Flue gas

to ASU Gasifier POX/SRU Gasifier Site to atm. ingress to atm. Superheat to atm.

Mass flow t/h 223,49 29,38 7,09 23,86 35,62 127,54 10,84 34,70 22,54 33,30

Temperature
o
C 15 15 15 15 15 15 15 60 15 90

Pressure bar 1 50 15 80 25 1 1 1 1 1

Gas composition:

O2 vol-% 20,90 99,50 99,50 0,00 0,00 8,17 20,90 6,53 20,90 6,24

CO vol-% 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

CO2 vol-% 0,04 0,00 0,00 0,00 0,00 0,07 0,04 0,00 0,04 9,22

CH4 vol-% 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

C2H6 vol-% 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

C5H6O1,3 vol-% 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

H2 vol-% 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

H2O vol-% 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 10,25

N2 vol-% 78,16 0,10 0,10 100,00 100,00 90,29 78,16 93,19 78,16 73,34

Ar vol-% 0,90 0,40 0,40 0,00 0,00 1,46 0,90 0,28 0,90 0,95

H2S ppmv 0 0 0 0 0 0 0 0 0 0

COS ppmv 0 0 0 0 0 0 0 0 0 0

HCN ppmv 0 0 0 0 0 0 0 0 0 0

NH3 ppmv 0 0 0 0 0 0 0 0 0 0

HCl ppmv 0 0 0 0 0 0 0 0 0 0

CH3OH ppmv 0 0 0 0 0 0 0 0 0 0

NOx
mg/Nm

3
0 0 0 0 0 0 0 0 0 50

Dust mg/Nm
3

0 0 0 0 0 0 0 5 0 0



 

 

 

 

 

 

 

 

 

 

  

3.1 3.2 3.3 3.4 3.5 3.6

Proces flow Fe/non-Fe Slag Filter cake Filter cake Salt Sulphur

metals Gasifier Gasifier ZLD

Mass flow t/h 0,40 15,20 1,14 0,06 0,72 0,44

Temperature
o
C 40 15 60 30 30 140

Pressure bar 1 1 1 1 1 1

Composition:

Si/Ca/Al/Fe/Mg-oxides mass-% 98,3 90,2 90,2

Carbon mass-% 1,7 4,7 4,7

Metal sulfides mass-% 5,1 5,1

Fe/non-Fe metals mass-% 100,0

Sulphur mass-% 100,0

NaCl / KCl mass-% 100,0

4.1 4.2 4.3 4.4 5.1 5.2 5.3 5.4 5.5

Proces flow Steam Steam Steam Steam Make up Gasifier POX Condens. Make up

POX CO-shift Off take Gasifier water bleed bleed ZLD Gasifier

Mass flow t/h 23,72 23,55 47,27 12,60 5,21 24,34 26,06 63,00 103,00

Temperature
o
C 320 320 520 85 30 30 30 30 220

Pressure bar 140 140 140 0,8 10 1 1 1 1



PELLETSTATION ZEVENELLEN 

 

  

Ventilation

Air

ACTIVE COAL

EXHAUST AIR

SCRUBBER

  MULTIPLE CYCLONES

Cooling by heatpump

Waste IN Ozone / H2O2 dosing

       DRYING CHAMBER

Bleed Air Condensate

Waste OUT



VERGASSER 

 

  

Vent

to atm.

(1.1) (2.8) (2.2) Startup

SRF-pellets Oxygen To flare

(1.3)

Feedstock (1.5) NC

Raw syngas

ENTRAINED to CO-shift

MULTIPLE BAGHOUSE FLOW

HEARTH FILTER GASIFIER

FURNACE (1.2)

Dried SYNGAS

(Sewage) sludge SCRUBBER

(1.4) Boiler water

Torrefaction Gas from/to POX Quenchwater

Torrefied 

SRF MILL

(1.13)

Sour gas

Fe / non-Fe metals to SRU

(3.1) Fine Milling

Air <500 microns

ingress

(2.7) Make-up water FLASH

from CO-shift VESSEL

N2 (Nitrogen) (5.5)

Carrier gas

(2.4)

Slag Make-up water

(3.2) "Juliana kanaal"

(5.1)

CLARIFIER

LLP-steam to

ZLD unit

(4.4)

Water bleed to ZLD Filter cake (incl. MeS)

(5.2) (3.3)

Slag

Filter Cake

Metals



GAS-POX 

 

  

Startup

Heating To flare

flue gas

to atm.

Syngas NC Syngas

Blower Compressor

HEAT RECOVERY Syngas

(4.1) to CO-shift unit

HP-steam NC (1.7)

(2.3) Boiler water

Oxygen to MHF Air cooler

     POX (1.14)

     REACTOR Claus Off Gas

(1.4) Frpom SRU

Torrefaction gas

(1.6)

Site fuel gas

Boiler water

from MHF SYNGAS

Boiler Feed SCRUBBER

Water

Water bleed

to ZLD

(5.3)



CO-SHIFT 

 

  

Syngas from Gasifier

(1.5)

Make-up water Startup

Syngas from POX HP-steam to Gasifier To flare

(1.7) to Util (5.5)

(4.2)

Boiler Feed NC (1.8)

Water Syngas to

CO-SHIFT Rectisol unit

REACTOR

Make-up water

from ZLD

HEAT RECOVERY (5.4)



GAS CLEAN UP UNIT 

 

  

Startup

(1.9) To flare

PSA Off Gas

(1.10)

NC H2 to Off take

PRESSURE SWING ADSORPTION (PSA)

Startup SULPHUR RECOVERY UNIT (SRU)

To flare

RECTISOL (1.14)

SYNGAS Claus Off Gas

WASH COLUMN Oxygen to POX

(1.13)

CO2 Sour Gas IP steam

(1.8) to Off take From Gasifier

Syngas from CO-shift (1.11)

NC CLAUS REACTOR

(1.12)

H2S Sour Gas

Natural Gas

Boiler Sulphur

RECTISOL UNIT Feed water to Off take

(3.6)

Sulphur

CO2

H2



STOOMOVERVERHITTER 

 

  

HP Steam

FIRED to Off take

STEAM SUPERHEATER (4.3)

(1.9)

PSA Flue gas

Off Gas to atm.

(2.10)

Air

(2.9)

HP STEAM

HP Steam SUPERHEATER

from POX

(4.1)

HP Steam

from CO-shift

(4.2)

HP-steam



ZERO LIQUID DISCHARGE 

 

  

LLP-steam MULTI EFFECT

from Gasifier WATER EVAPORATION

(4.4)

Water bleed from Gasifier Make-up water

(5.2) to CO-Shift

(5.4)

Water bleed from POX

(5.3) Salt

(3.5)

Filter cake (incl. MeS)

(3.4)

Filter Cake

Salt



LUCHTSCHEIDINGSINSTALLATIE 

 

Oxygen to

Gasifier

(2.2)

Air

(2.1) Oxygen to POX/SRU

(2.3)

N2 to gasifier

(2.4)

N2 to Off take

(2.5)

Waste-N2

to atm.

(2.6)
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