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Introduction

The essence of gasification process is:

The conversion of
solid carbon fuels === carbon monoxide
by
Thermochemical process.
The gasification of solid fuel is accomplished in:
air sealed closed chamber
under pressure
relative to ambient pressure.
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Gasification:

Using : heat, pressurgandsteamto convert:
feedstoclkhat contains

carbon e synthesis gas
a gaseous mixture composed primarily of:
carbon monoxidgCO) and hydrogenHi2).

There are five main advantages of gasification leology:

Product flexibility Feedstock flexibility
Near-zero emissions Higfficiency
Energy security

Biomass Gasification:

Aims to supply:
14 % e========»>  world’s primary energy consumption.
38 % === of the primary energy indeveloping countries

15 9pm======>> iy Swederand Austria of their primary energy
consumption is covered by biomass.

4 % of the total energyfrom Biomass(nearly as much as it

derives fromnuclear powe}.

Biochemical composition of wood:

Plants consist of about:
75% carbohydratesr sugars

25% lignin




Biomass fuels are characterized by :

" Proximate and Ultimate analysés

The Proximate analysiSs====p- gives moisture content, volatile content.

The Ultimate analysiS === gives the composition of the biomass in
wt% of :

carbon hydrogenand 0xygen(the major components).
as well assulfur andnitrogen (if any).

Types of biomass gasification:
There aréhree types of biomass gasificatiptocess:
- pyrolysis

* partial oxidation
esteam reforming

Pyrolysis Process

Using cellulose as a representative feedstock:

C6H1005 + 02 === 5CO + CO2 + 5H2
C+02==>  CO 2+ 406 [MJ/ kmol]

Steam reforming:
C6H1005 + H20 ===> CO +6H2
H2+% 02 ==> H2O0 +242 [MJ/kmol]

Boudouardy reaction

CO2+Cam=> 2CO - 172.6Jkmol]

C+H20 ===>» CO+H2-131.4[MJknhol Water-gas reaction
CO2+H2= CO +H 20 +41.2 [MJ/kiho Water shift reaction
C+2H2 === CH 4 + 75 [MJ/kmol]Methane production reaction




Producer Gas Composition:

Allowable concentration

Syngas conversion options

For
gas
engine

For
gas
turbines

Environmental Considerations:

Gasification, the conversion of biomaterial into ergy, offers
an:

[ Environmentally Sound. ]

Thefossil fuelsare simply replaced witlorganic matteras afuel source
creating :

*Cleaner renewable energl
Alternative
*Reducing air pollution

Gasifier characteristics:

Fluid bed gasifier

Downdraft Gasifier Circulating fluid bed (CFB) gasifier




Gasifier Fuel Characteristics:

The gasifier fuelcan be classified a$00d or bachccording to the following
parameters:

*Energy content of the fuel
*Bulk density
*Moisture content

*Dust content

*Ash and slugging characteristic

*Tar content

Gas Cleaning and Conditioning:

The combustible gases from the gasifier canuzed:

e Internal combustion engines
» Direct heat applicationsind

* FeedstocKor production of chemicaldike methanol.

Gas contaminants with their problems:

Gases that are formed by gasification will cong@meor all of the contaminants
listed below (with their problems):

Contaminant Examples Problems
Particulates Ash, char, f_IU|d|zed Erosion
bed material

Sodium, potassium

Alkali metals Hot erosion, Slugging

compounds
Fuel-bound nitrogen Mainly ammonia and NOx formation
HCN
Clogs filters Difficult to
Tars Refractive aromatics | burn, Deposits internally
Corrosion
Sulphur,chlorine HCI, H2S Corrosion, Emissions




The main contaminants in gasification product gasesd
methods for their removal:

Contaminants Clean-up method
Ash Filtration, Scrubbing
Char Filtration, Scrubbing
Inert Filtration, Scrubbing
NH3 Scrubbing
HCI Lime or Dolomite, Scrubbing, Absorption
S02 Lime or Dolomite, Scrubbing, Absorption
Tar Tar cracking, Tar removal
Na Cooling, Condensation, Filtration, Adsorption
K Cooling, Condensation, Filtration, Adsorption
Other metals Cooling, Condensation, Filtration, Adsorption

Tar content:

The tar formatiorpathwaycan be visualized as follows:

Tar formation Scheme:




The scientific objectives:

The set up and test of the gas cleaning system asthpd
biomass gasification plant

demonstrate the concept of a biomass air gasifioati
process

fuel gas having a higher heating value with less tar
formation

%

¢ The impacts of Parameters Variatiosuch as:
temperature profiles, Pressurand the pressure losin the reactor

¢ The air/biomass ratio on tar formation
e gas composition.
¢ Tar contentin the produced gas

¢ Energy transformation Including carbon conversion

The research is based on aaxtensive literaturesearch will
mainly focus on the following:

* Processes afasificationof various kinds ofwood biomass

¢ Primary methodof tar removal

« Secondary methodaf tar removal




Using :

1. Activated Carbon
2. The Black coke
3. Char coal.

Tar Sampling:

rag HIM™
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