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biomass into combustible gases,
e.g., Hy, CO, CO,, and CH,4 with
specific heating values in the
presence of partial oxygen supply or
suitable oxidants such as steam and
CO,. The purpose of gasification is
to create valuable gaseous products
that can be used directly for
combustion , or be stored for other
applications. Gasification is normally
carried out at temperatures over
7270C. Types of gasifiers are: fixed-
bed gasifiers, updraft (counter-
current) gasifiers, downdraft (co-
current) gasifiers, cross-flow
gasifiers, open-core gasifiers,
fluidized-bed gasifiers, entrained
flow gasifiers, and low/high-
temperature gasifiers. Heating
source for gasification are: indirect
or allothermal gasification, plasma
gasification, and concentrating-solar
biomass gasification (CSBG).
Gasification agents are: oxygen-
blown gasification, super critical
gasification of biomass, and
hydrothermal gasification of
biomass.

Pyrolysis is the fundamental
chemical reaction process that is
the precursor of both the
gasification and combustion of solid
fuels, and it is defined as the
chemical changes occurring when
heat is applied to a material in the
absence of oxygen. The products of
biomass pyrolysis include water,
charcoal, pyrolysis oils or tars, and
permanent gases including
methane, hydrogen, carbon
monoxide, and carbon dioxide. As
typical lignocellulosic biomass
materials such as wood, straws, and
stalks are poor heat conductors,
management of the rate of heating
requires that the size of the particles
being heated be quite small.
Otherwise, the massive materials
such as logs, the heating rate is very
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slow, and this determines the yield
of pyrolysis products. A vortex tube
has certain advantages as a
chemical reactor, especially if the
reactions are endothermic, the
reaction pathways are temperature
dependent, and the products are
temperature sensitive. The vortex
reactors are two types: bubbling
fluidized bed (BFB) pyrolysis, and
circulating fluidized bed (CFB)
pyrolysis. The auger type of
pyrolyzer has the advantage to
reduce operating costs of bio-oil
production. A better approach for
biomass conversion is the integrated
hydropyrolysis and hydroconversion
of biomass to directly produce
fungile gasoline and diesel fuel or
blending components is carried out
in two integrated stage. The first
stage is a medium pressure,
catalytically assisted, fast
hydropyrolysis step completed in a
fluid bed under moderate hydrogen
pressure. Vacuum or vacuum
moving bed pyrolysis includes a
combination of slow and fast
pyrolysis conditions. Hydrothermal
liquefaction is the conversion of solid
biomass into gaseous and/or liquid
products in the presence of water.
Liquefaction consists of the catalytic
thermal decomposition of large
molecules to unstable shorter
species that polymerize again into a
bio-oil. Biomass is mixed with water
and basic catalysts like sodium
carbonate, and the process is
carried out at lower temperatures
than pyrolysis (252-4720C) but
higher pressures (50-150 atm) and
longer residence times (5-30 min).
Investigation and large-scale
application of co-gasification and co-
pyrolysis of biomass and coal are
becoming more common recently.
Likewise, co-pyrolysis  has
advantages over sole biomass or

Energy

coal pyrolysis. Hydrolysis pathways
are appropriate for lignocelluloses
processing if higher selectivity is
desired in biomass utilization, e.g.,
in the production of chemical
intermediates or targeted
hydrocarbons for transportation fuel.
The ideal process for cellulosic
biomass conversion would be the
production of liquid fuels from
biomass in a single step at a short
residence time. The idea of
biorefineries is to process
bioresources such as agricultural or
forest biomass to produce energy
and a wide variety of precursor
chemicals and bio-based materials.
Cofeeding biomass-derived
molecules into a petroleum refinery
could rapidly decrease our
dependence on petroleum
feedstocks. Typical issues for life-
cycle analysis are: use of fossil fuel
and raw materials to produce
biofuels, availability of land for fuel,
environmental impact, and
socioeconomic impact. A holistic
approach to valorization of
lignocellulosic biomass needs to
take into account sustainability of
chosen options. Several potential
scenarios for biofuels can be
foreseen in the future. One of the
critical factors that will influence the
future prospects of biofuels is
diversification. The future of
biofuels as a sustainable
technology is directly linked to the
maximum use of byproducts that will
make its production more cost
effective. Biology and synthetic
biology would have the opportunity
to design plants with special
properties through genetic
engineering to produce biomass
feedstocks with requisite ratio and
functionalities of lignin/cellulose
(Luque et.al., 2008).
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Davos residents and
this year’s annual
World Economic Forum
(January 23-26, 2018)
guests experienced the
pioneering TOSA bus
for themselves. The
award-winning TOSA
bus, developed by ABB

transportation in
globally sustainable
ways. Sustainable
transportation is playing
a crucial role in the fight
against climate change,
as e-mobility begins to
replace fossil-fuel-
powered vehicles

in Switzerland, is
already in use in
Geneva and will soon
be implemented in the
French city of Nantes. It

spewing greenhouse
gases contributing to
global warming.

For e-cars, ABB is
already the global

can recharge its battery
in just 20 seconds as
passengers board and
disembark. In Davos, it
operated on the busy
Line 1, running from the
tourist center to the
hospital. This is the first
time TOSA technology
is being used in an
Alpine region. The idea
is to run the system
under extreme winter

leader in fast charging,
with more than 6,000
stations installed in
more than 50 countries.
At Davos, world leaders
saw the eight recently
installed ABB Terra 53
charging stations in
action. The ABB Terra
53 is the best-selling 50
kW DC charging station
in Europe and North

weather conditions;
ABB and its project partners expect to gain valuable
insights from this pilot project.

In addition, electric cars transporting attendees
around Davos were able to recharge their batteries at
eight newly installed ABB fast-charging stations.

Collectively, the TOSA e-bus and the charging
stations provide a powerful, real-world demonstration
of state-of-the-art sustainable transportation
technologies, which are seeing increased deployment
throughout the world as e-mobility becomes the driving
force for bringing energy efficiency with low
environmental impact to cars, buses, trains, ships and
cable cars.

“The shift to electric vehicles is no longer a
question of if, but rather of when and how quickly,”
said ABB CEO Ulrich Spiesshofer. “EVs are becoming
increasingly attractive to motorists. As well as being
ecologically responsible, they're becoming less
expensive to buy and maintain.”

ABB is the technology leader in the fast-charging
products and systems that are transforming
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ABB fast-charging stations in Davos

America, supporting the
CCS, CHAdeMO and
simultaneous 43 kW AC charging standards.

ABB’s sustainable transportation solutions aren't
limited to conventional cars and buses.

In the racing world, through its recently announced
partnership with the Formula E electric-car racing
organization, ABB will help to refine the design and
functionality of electric vehicles and infrastructure as
well as associated digital platforms.

ABB is also enabling e-mobility in ocean-going
tankers, freighters and passenger ships. There, ABB’s
Azipod propulsion systems power vessels with
steerable, high-efficiency electric-drive propellers, which
make ships significantly more maneuverable and can
reduce their need for on-board fossil fuels by 40% or more.

ABB is also taking e-mobility to new heights in
cable cars. ABB motors power the steepest funicular
cable railway in the world, which opened in the Swiss
Alpine village of Stoos in December 2017. The ABB
motors, which deliver a total output of 2.3 MW, enable
the cable railway to carry up to 1,500 people per hour
in each direction over its 1.7 km route.
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