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Challenges tor waste and biomass
gasification

echnical challenges:
Highly heterogeneous feed with variable composition
Produced gas tar content and content of other contaminants
Conversion efficiency in some gasifiers
« Requirement for specific turbine and combustion engine design
conomic challenges:
« High capital costs of gasification plants, particularly given the
low capital investment required for natural gas combined cycle
Social challenges:
« Poor public-perception and understanding of the technology
« Complex permitting issues for any type of thermal waste
processing fechnology




Gas tar content

» Complex mixture of condensable hydrocarbons
and their derivates

» Causes fouling, corrosion and catalyst poisoning
iIn downstream processing units

» Allowed gas tar content depends on ifs use
propose

» For a fuel quality gas used in gas engines:
» |-ring (M< 110 g/mol)<1500 mg/MJ
» 2-ring (110< M< 152 g/mol)<200 mg/MJ
» 3-ring (152< M< 200 g/mol)<3 mg/MJ
» 4-rings and more(200<M g/mol) not allowed
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Tar removal fehnologies

Generally two approaches:

®» Primary methods

« Proper selection of gasification technology and operating parameters (temperature, gasifying
agent, equivalence ratio, residence time, catalyst)

®» Secondary methods
* Physical methods
«  Wetcleaning

* Organic scrubbers

* Ventury scrubbers

» Electrostatic precipitator (ESP)

« Solid bed filters, etc.
 Chemical methods

* Thermal cracking

'<T hermo-catalytic CraCkD Using cheap available catalysts
« Catalytic hydrocracking
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Two stage pyrolysis/split product
gasification (PSPG)

Big potential for complete conversion of highly heterogeneous
waste solid mixtures to a low-tar combustible gas

_______________________________

A Producer
Volatile gas
' Ctalytic
Volaties Gasifier
Feed
Pyrolyzer
Gasification
agent
Char

Gasifier

Gasification
agent

Ash




PSPG

Pyrolysis
reactor

Gas route

Coke (solid) route

Secondary

catalytic g

reqactor

gasifying
reqctor

b

Air -‘

CR

RA7
o
[

l

To stack —‘
V5
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pilot pyrolysis/split product gasification (PSPG) unit. Energy, 244, 122584.
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Catalysts characterized and used

Catalyst Sger, M?2g' | v, cm3 g’ a,, nm
Pristine 511 0,772 16,4
Impregnated 485 0,716 15,6
il
Pristine and Ni-impregnated beta zeolite
Methods of characterisation: Previously used catalysts

c::., ‘,5“3"2“’ ¥

Method w} ol
« Analysis of pore structure and specific surface area i"rﬂj,
« Thermogravimetric (TG) analysis jt,h;
- X-ray diffraction (XRD) analysis mﬁbf &
« X-ray fluorescence (XRF) analysis e
« Scanning electron microscope (SEM) analysis Red clay mineral (RC)  pyrolytic char Natural zeolite

= RC/ Calcined - Carbonized - Calcined

- RC/Calcined/Ni - Carbonized/Ni
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Gas tar content

RDF feed Equivalence Tar yield Gas tar
ratio

[mg/d] content

[9/Nm?3]
Without 0,15 13,06 8,33

catalyst 0,20 10,20 5,87
0,25 4,72 2,42

With cataslyst 0,156 5,32 4,08
0,20 3,46 1,91

0.25 4,66 2,44
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Distribution of Cl and S
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Conclusion

» Pyrolysis/Separate Product Gasification (PSPG) unit is efficient
In Increasing gas LHYV, reducing gas tar content and increasing
CGE and CCE.

= Combination of a pyrolysis reactor with two gasification reactors
for separate pyrolysis product gasification and their mutual
Integration has been proven as a convenient way to improve
waste and biomass gasification performance.

= Catalytic effect of Ni/Beta zeolite was only on the range of
catalytic effect of natural clay and char catalyst studied in
previous works

= The majority of contaminant like S ad Cl remained in solid char;
by increasing the equivalence ration the content of
contaminants in gas product increased.



