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this work details the technical environmental and business aspects of current methanol
production processes and presents recent developments concerning the use of methanol in
transportation fuel and in agriculture it is written by internationally renowned methanol
experts from academia and industry

owing to efforts and legislative action initiated above all by the government of the united
states to use cleaner fuels and thus make a contribution towards a better environment public
attention is back again on using methanol in carbu rettor and diesel engines most prominent
among the raw materials from which methanol can be produced is coal whose deposits and
resources are many times larger than those of liquid and gaseous hydrocarbons this book
deals with the production of methanol from coal it describes both the individual steps that
are required for this process and the essential ancillary units and offsites associated with
the process itself it is not meant to inform the reader about the intricate details of the
processes which can much better be taken from the specialized literature that deals
exclusively and in detail with them or from the well known standard engineering books rather
this book is to give the reader an impression how manifold a field this is how many process
variations and combinations the designer of such plants has to consider in order to arrive
at an optimum design in each particular case apart from the production of chemical grade
methanol the book deals briefly also with fuel methanol production i e with the production
of alcohol mixes one of the many possible routes from coal to methanol is illustrated by a
process flow diagram and a material and energy balance is compiled for this typical example

this easy to read work is a comprehensive review which focuses primarily on catalytic
methanol synthesis it includes a historic summary of the development of methanol synthesis
technology as well as extensive discussions on statistical experimental design fabrication
and operation of laboratory scale systems this unique volume also discusses various new
catalysts and processes with special attention to the thermodynamics of methanol synthesis
especially in relation to the new liquid phase process the comprehensive and practical
approach to chemical and synfuel process development makes it an excellent reference in
methanol synthesis reactor design and scale up written as a practical guide to researchers
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who are involved in hands on process research this book is also a valuable asset to
practicing chemical engineers and graduate students interested in reaction engineering
thermodynamics catalyst development and process design

this report presents a cost analysis of large scale methanol production from natural gas the
process examined employs combined reforming for syngas generation similarly to the
technologies developed by the following companies lurgi toyo kbr johnson matthey davy and
haldor topsoe in this process natural gas is converted into syngas in two steps steam
reforming and autothermal reforming in the steam reformer the natural gas reacts with steam
and in the secondary autothermal reformer it reacts with oxygen the syngas generated is then
converted to methanol this report examines one time costs associated with the construction
of a united states based plant and the continuing costs associated with the daily operation
of such a plant more specifically it discusses capital investment broken down by total fixed
capital required divided in production unit isbl infrastructure osbl and contingency
alternative perspective on the total fixed capital divided in direct costs indirect costs
and contingency working capital and costs incurred during industrial plant commissioning and
start up production cost broken down by manufacturing variable costs raw materials utilities
manufacturing fixed costs maintenance costs operating charges plant overhead local taxes and
insurance depreciation and corporate overhead costs raw materials consumption products
generation and labor requirements process block flow diagram and description of industrial
site installations production unit and infrastructure this report was developed based
essentially on the following reference s 1 us patent 8629190 issued to lurgi in 2014 2 us
patent 8388864 issued to lurgi in 2013keywords synthesis gas lurgi megamethanol johnson
matthey jm davy technologies toyo kellogg brown and root kbr johnson matthey davy haldor
topsoe

the hynol process is proposed to meet the demand for an economical process for methanol
production with reduced co2 emission this new process consists of three reaction steps a
hydrogasification of biomass b steam reforming of the produced gas with additional natural
gas feedstock and c methanol synthesis of the hydrogen and carbon monoxide produced during
the previous two steps the h2 rich gas remaining after methanol synthesis is recycled to
gasify the biomass in an energy neutral reactor so that there is no need for an expensive
oxygen plant as required by commercial steam gasifiers recycling gas allows the methanol



Simulation Of Methanol Production From Synthesis Gas

4 Simulation Of Methanol Production From Synthesis Gas

synthesis reactor to perform at a relatively lower pressure than conventional while the
plant still maintains high methanol yield energy recovery designed into the process
minimizes heat loss and increases the process thermal efficiency if the hynol methanol is
used as an alternative and more efficient automotive fuel an overall 41 reduction in co2
emission can be achieved compared to the use of conventional gasoline fuel a preliminary
economic estimate shows that the total capital investment for a hynol plant is 40 lower than
that for a conventional biomass gasification plant the methanol production cost is 0 43 gal
for a 1085 million gal yr hynol plant which is competitive with current u s methanol and
equivalent gasoline prices process flowsheet and simulation data using biomass and natural
gas as cofeedstocks are presented the hynol process can convert any condensed carbonaceous
material especially municipal solid waste msw to produce methanol

this book evaluates and discusses the main sustainability challenges encountered in the
production of biofuel and bio products from oil palm biomass it starts off with the emphasis
on oil palm production oil palm products recovery and oil palm wastes utilization the
simultaneous production of these bio products for sustainable development is discussed this
is followed by the key factors defining the sustainability of biofuel and bio product
production from oil palm biomass the environmental issues including ecological life cycle
assessment and environmental impact assessment of oil palm plantation milling and refining
for the production of biofuels and bio products are presented socio economic and
thermodynamic analysis of the production processes are also evaluated using various
sustainability assessment tools such as exergy lastly methods of improving biofuel
production systems for sustainable development are highlighted

this report presents a cost analysis of methanol production starting from synthesis gas
syngas in the process examined the methanol synthesis is carried out in a dual reactor
system which consists in an isothermal reactor combined in series with a gas cooled reactor
this report was developed based essentially on the following reference s keywords methyl
alcohol catalytic synthesis

the importance of renewable fuel production has become significant in terms of supplying
energy carriers for the transportation sector and storing electricity over ows from
intermittent sources the purpose of this book is to address model and assess economics of
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methanol production schemes from a biogas origin it is envisioned that the establishment of
this biomass to liquid process will enhance biogas production the enhancement is based on
creating an alternative utilization method of biogas than combustion for chp the bene ts
from the establishment are projected to be a reduction in ghg emissions from livestock waste
and a biofuel contributor to renewable liquid energy carriers a farm and a central large
scale scenario are investigated the production scheme assessed is based on biogas from
degassed bio waste and a biogas reforming technology a solid oxide electrolysis cell is
adapted to the process schemes partly to improve composition of reactants for methanol
synthesis and to act as a peak shaving mechanism for the electricity overflows a heat
integration and economic assessment is established and subjected to a cost optimization
estimating methanol production prices

increasing awareness of the environmental issues forces a strong drive towards the
development of new sustainable processes for renewable energy production likewise the
economic issues related to the increasing prices of crude oil and its derivatives lead to
the recognition of advantages of alternative fuels thus a significant interest in biomass
derived synthetic fuels is observed among various thermo chemical conversion processes
biomass gasification is one of the most effective efficient and sustainable solutions to the
production of renewable energy it provides a gaseous fuel composed mainly of carbon monoxide
and hydrogen suitable to produce chemicals heat and energy in particular syngas can be used
to obtain methanol meoh and dimethyl ether dme both energy carriers of great interest for
many advanced energy applications the herein presented work provides the reader with a
comparison of the technicalities as well as economics of methanol and dme production from
biomass derived syngas by different pathways for that purpose a process simulation by means
of the chemcad commercial code was used the developed simulation strategies include both
optimization of the kinetic models and unique solution of fuel refinement

methanol is the simplest alcohol and it s an alternative source of fuel that provide energy
it is produced naturally as a byproduct of destructive distillation of wood that s why they
call it wood alcohol in addition it could be synthesis on industry by catalytic process the
main characteristics of methanol is its highly toxicity also it has essential properties
such as its volatile colorless methanol is used in a lot of application that requires fuels
because it s cheaper to produce than other alternative fuels however it reacts violently
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with strong oxidants causing a fire and explosion hazard this project will explain the
process of producing methanol from biomass with the goal of producing 50 000 tons per year
from biomass we have studied and simulated the biomass to methanol process in which biomass
of woody origins is converted to liquid fuels for transportation and many other uses in this
study methanol meoh was considered mainly as a liquid fuel however other very useful
applications for methanol can be taken into account as formaldehyde this present study was
designed and the environmental analysis of the process was performed from the viewpoint of
carbon dioxide emission methanol can be produced from biomass by means of gasification there
are other several ways to produce methanol that involves conventional commercial and
advanced technologies but they are either under development polluting or expensive methanol
production facilities typically contain of the next basic steps 1 pre treatment 2
gasification 3 gas cleaning 4 reforming of higher hydrocarbons 5 shift to obtain appropriate
h2 co ratios 6 gas separation for methanol synthesis and purification

the fourth international natural gas conversion symposium was attended by 180 delegates from
25 countries representation was evenly balanced between industry and academia the opening
address was delivered by mr roy pithey chairman of south africa s central energy fund who
dealt with the importance and utilisation of natural gas in sub saharan africa plenary
lectures were presented by professors e iglesia catalyst design and selectivity for f t
synthesis and e e wolf oxidative coupling methane a number of keynote addresses were
delivered dr t fleisch amoco described the use of dme as a transport fuel and the work which
has been carried out in this area in collaboration with haldor topsoe professor l d schmidt
univ of minnesota explained his work on the direct conversion of methane at high velocities
dr b jager sastech r d reported on the recent developments in slurry and fluidized bed f t
reactors as sasol dr j rostrup nielsen haldor topsoe discussed the role of catalysis in the
conversion of natural gas for power generation areas signalled for further research were
direct conversion of methane to intermediate monomers methanol conversion to higher alcohols
co h2 conversion in a commercially viable route to higher alcohols and co h2 conversion to
high quality gasoline it is obvious that such developments would fit into the energy cycle
which has moved from wood to coal to oil to gas and will most probably move to hydrogen
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