
A PROCESS FOR PRODUCING HYDROCARBON DERIVATIVE
PRODUCTS FROM FEEDSTOCK CONTAINING HYDROCARBONS FIELD
OF THE INVENTION This invention relates to the
production of hydrocarbon derivative product and in
particular the production of hydrocarbon derivative
product from feedstock such as biomass, which may
include any from the group of cellulosic plant
materials, processed cellulosic products, animal or
human excrement, processed animal or human sewage,
fossil fuels of any type, plant oils, and other
feedstock containing hydrocarbons. BACKGROUND OF THE
INVENTION A significant challenge of the modern world
is to develop a process for dealing with our waste.
This is both waste from our manufacturing process and
waste from humans such as sewage. Much of this waste
is very high in hydrocarbons and accordingly it would
be very useful if processes can be developed that
capture the energy in this waste to produce products
that can have other uses. For example ethyl alcohol or
ethanol, methanol, acetic acid and formaldehyde are
but a few liquid organic compounds that are widely
used. Specifically ethyl alcohol or ethanol is a
widely produced and used chemical. The majority of the
market is for 200 proof, or beverage grade, ethanol.
The fuel market makes up the next greatest part of the
market, and industrial chemical use is the least in
demand. The production of ethanol from the
fermentation of cellulosic materials such as grains is
well known. The process is not efficient, but is
capable of the production of very large quantities at
a fairly reasonable cost. The process has the 



additional advantage of producing the product
worldwide and shipping it to other markets as
necessary. There are two significant features of the
process: one is the need for heat. The fermentation
process requires constant temperatures for the
biological activity of enzymes and microorganisms to
accomplish the conversion. The second feature is the
production of carbon dioxide (CO2) from the
fermentation itself, but also from the use of fossil
fuels to heat the process. The capture of theCO2 is
sporadic amongst producers, resulting in an overall
significant contribution to the greenhouse gas pool
from the industry. The contribution to the pool from
the combustion of natural gas or liquid natural gas
(LNG) or other fossil fuels is not neutral and is a
detriment to the whole process. The reason for the
production of CO2 from fermentation is evident: the
molecular structure of cellulose is such that
formation of an ethanol molecule leaves molecular
fragments. The bacteria have no use for the CO2, as it
is a product of their respiration and conversion
mechanisms. US patent 6,747,067 B2, Process for
Converting Cellulosic Material into Liquids, shows
forming products using three input streams: 1. gases
from the gasification of cellulose; 2. gases from a
water/gas shift reaction on the unreacted carbon
obtained from the cellulose gasifier; and 3. the gases
from combustion of burner gases used to heat the
cellulose gasifier. The gases were blended and formed
into chemicals such as acetic acid, formaldehyde or
urea formaldehyde, all from methanol. Each step was
designed to produced the maximum yield from each gas
stream. Although combining the gas streams has the
desired effect of increasing product yields, no
planning occurred to deliberately select a second
feedstock to add carbon monoxide and hydrogen in a
ratio calculated to optimize 



the yield of product from the primary feedstock. Any
residual or unprocessed gases were therefore recycled
in the process, as was energy (heat). Accordingly, it
would be advantageous to provide a process for
producing ethanol and other CcHgOz products which
involve a tighter control and more efficient use of
the oxygen, hydrogen and carbon in any feedstock.
SUMMARY OF THE INVENTION The present invention is for
producing a predetermined CcHgOz product, wherein X, Y
and Z are each an integer, from a primary feedstock
supplemented by a secondary feedstock both containing
hydrocarbons. The process includes the steps of:
providing primary feedstock having a water content of
25% or less; indirectly heating the primary feedstock
generally in the absence of oxygen to produce a gas
stream and solids; cleaning the gas stream by
removingCO2 and solids to produce a cleaned gas
stream; determining the amount of CO and H2 in the
cleaned gas stream; determining the heat required to
indirectly heat the primary feedstock, comparing the
percentage of CO and H2 in the cleaned gas stream with
the required CO and H2 to produce the predetermined
CcHgOz product; determining the additional of CO and
H2 required from the secondary feedstock to provide
the correct CO and H2 ratio to form the desired CxHyOz
product; determining the secondary feedstock;
calculating the amount of CO, H2 and heat produced
from the secondary feedstock; partially oxidizing the
secondary feedstock to produce heat for the indirect
heating of the primary feedstock, and a secondary gas
stream; combining the CO and H2 from the cleaned gas
stream from the primary feedstock with the gases from
the secondary feedstock gas stream to produce a mixed
gas stream; adding a catalyst to the mixed gas stream
to produce a predetermined CcHgOz gas; and distilling
the predetermined CcHgOz gas to 



produce the predetermined CXHYOZ product. Another
aspect of the invention is a process for designing a
plant for producing a CcHg Oz product from a primary
feedstock containing hydrocarbons and a secondary
feedstock. The process includes the steps of:
determining the heat required to indirectly heat the
primary feedstock; comparing the percentage of CO and
H2 in the cleaned gas stream with the required CO and
H2 to produce the predetermined CxHgOz product and
determining the additional of CO and H2 required from
the secondary feedstock; determining the secondary
feedstock; and calculating the amount of CO, H and
heat to be produced from the secondary feedstock.
Further features of the invention will be described or
will become apparent in the course of the following
detailed description. BRIEF DESCRIPTION OF THE
DRAWINGS The invention will now be described by way of
example only, with reference to the accompanying
drawings, in which: Fig. 1 is a flow diagram of the
process of the present invention wherein ethanol is
produced; Fig. 2 is a flow diagram of the process of
the present inventionshowing the production of a
general CcHgOz product; and Fig. 3 is a flow diagram
similar to that shown in figure 2 but including
further processing steps in regard to the secondary
feedstock. DETAILED DESCRIPTION OF THE INVENTION The
process of the present invention describes a method by
which the production of CxHyOz, can be optimized by
the production of the required mixture of synthesis
gas components, wherein X,Y and Z are integers. The
CxHyOz products 



are generally, alcohols, aldehydes, ketones,
carboxylic acids, esters and other oxygenated
hydrocarbon derivatives. The ratio of the synthesis
gas components of carbon monoxide and hydrogen
obtained from a primary feedstock can be altered by
the addition of a suitable synthesis gas stream from a
second feedstock containing additional carbon,
hydrogen and oxygen. The resulting mixed syngas stream
will contain the specific gas ratios required to form
the end product, in this case ethanol, with little or
no residual gases to be disposed of. As an example the
method of the present invention is described in detail
with respect to ethanol (C2H6O). A primary synthesis
gas stream obtained from the desired feedstock is
analyzed for CO and H2 content and compared with the
product composition. Depending on the additional
components required, a second gas stream is created by
partial oxidation or a water-gas shift, or both, of a
selected gas, liquid or solid hydrocarbon to form
additional synthesis gas. The blended gas stream is
then processed using catalysis into methanol, which is
further reacted to form ethanol. There are significant
advantages to blending two or more gas streams to
produce an end product. 1. With a greater product
yield, the whole process becomes more efficient and
therefore improves the process economics; 2. The range
of feedstocks is broadened, because the primary
feedstock does not have to closely match the chemical
composition of the output product; 3. The range of
products is extended beyond the capabilities of the
initial synthesis gas; 4. The need to process or
dispose of the unwanted residual gases is greatly
reduced. All these advantages have positive economic
and environmental benefits.It is well known that the
production of synthesis gas, a mixture of carbon
monoxide and hydrogen (syngas), can be achieved
through the gasification 



of hydrocarbon materials such as biomass, natural gas,
or petroleum products. The ratios of carbon monoxide
to hydrogen produced are determined by the feedstock,
the processing method and operating conditions. The
resulting syngas is then available for further
processing. There are two main uses of syngas; 1) as a
chemical feedstock, for example to produce methanol
from natural gas, or catalytic reactions such as
Fisher-Tropsch (F-T) conversions to make liquid fuels
or other hydrocarbons, and 2) as a fuel gas for energy
generation. The majority of synthesis gas produced in
the world today for chemical synthesis is from coal or
petroleum, with natural gas supplying a small portion.
The production of syngas from biomass has become
something of a hot topic. New technologies are
changing the baseline economics of syngas production,
making it an attractive feedstock for chemical
synthesis and for the production of super-clean liquid
fuels. However, the efficiency of further processing
is determined by the quality of the syngas produced,
which is a result of the method used. In virtually all
cases, unprocessed syngas or unwanted gaseous
by-products of the syngas formation remain. Creation
of syngas from biomass can be achieved by steam
reforming, pyrolysis or partial oxidation. However,
the syngas obtained will always be a ratio of CO:H2
determined by the input material. One feature which is
consistent with all processes, regardless of the type
or method of the production of synthesis gas from any
feedstock, is that the product seldom, if ever,
utilizes the syngas components in the exact ratios
generated, as in the methanol example below. It is
therefore inevitable that the formation of products
from the syngas is an inefficient utilization of the
feedstock, with excess "leftover" components to be
dealt with. 



Plant material is composed of cellulose, lignin and
trace minerals. The production of syngas from this
material typically includes the formation of larger
molecules, such as ethane, propane, methane, etc.,
which further complicate the use of the syngas for
further processing, in particular chemical synthesis.
This may be reflected in expensive solutions for
excess gas disposal or processing which render the
formation of the synthesis gas uneconomical, or at
best, marginallyeconomical. The method best suited to
provide additional syngas components to an original
stream is either the partial oxidation .water-gas
shift, or both, of a selected additional material. The
material for the reaction is selected based on the end
product composition requirement, (the desired end
product(s)) and the primary syngas stream composition.
This material can be a gas, liquid or solid. Liquids
or solids may themselves have to be vaporized or
atomized for this step to be successfully achieved. To
illustrate this invention, examples are chosen from
the initial gasification of cellulose, the main
component of plant material, to produce syngas. The
following table illustrates the composition of
synthesis gas from processing pure cellulose, C6H10O5
using the three significant methods available today.
Gasification in this instance is defined as the
thermal breakdown of material in the absence of oxygen
or air. The term 'pyrolysis' or 'destructive
distillation' is sometimes used to describe this
technique, and in this instance these terms can be
used interchangeably in the examples below. Note: This
table and subsequent ones demonstrate complete
reactions, which is the ideal and occurs in theory
only. In the real world, these process would also
produce CO2 , CH4 other small chain hydrocarbons. For
clarity, those extraneous 



reactions are omitted. Also, in the real world, plants
are composed also of a substance generally known as
lignin, in varying proportions, plus various minerals.
Lignin is the term applied to a group of chemicals
called polylignols, which have minor variations in
composition. Lignin cannot be described by a fixed
chemical formula, and is composed of C-H-O, sometimes
with sulphur. Because of their complex nature, they
are omitted from this illustrative example. The
subsequent utilization of the syngas to form products
is limited by the ratio of the components, and has
molecular "leftovers" which do not contribute tothe
product yield. For example if the desired end product
is methanol, CH3OH the syngas from the table above is
subjected to heat, pressure and a catalyst, to form
methanol as follows: The remaining gases of CO + H2
must then be either vented, or further processed. The
methanol yield is not affected. Now, to illustrate the
use of the remaining gases, consideration is given to
the use of landfill gas to provide further syngas for
the reaction to produce additional methanol and reduce
the leftover gases. First, the landfill gas is
processed to produce synthesis gas, as follows.
Landfill gas is assumed to be composed of one half CH4
and one half CO2. Input for syngas Process Reaction
Product supplement Landfill gas partial CH4 + CO2 + V2
CO + 2H2 + CO2 oxidation O2 Landfill gas water-gas CH4
+ CO2 + CO + 3H2 + CO2 shift H2O 



The combination of the partial oxidation gases and the
methanol "leftovers" are:The combination of the
water-gas shift gases and the methanol "leftovers"
are: Comparison of results The following table
illustrates the improvements in yields and reduction
in extraneous gases from the processing of cellulose
in the above examples. Numbers in the table refer to
the molecules of the indicated
component:Interpretation: In the cases of either
partially-oxidizing or water-gas shifting landfill
gas, the methanol yield increased, ranging from 133%
to 200%. The residual amount of carbon monoxide
generally decreased or did not change. The residual
amount of H2 either did not change, or generally went
down. This technique for evaluating the yields of
methanol and of the byproducts is a simplified
representation of the process described in this
invention. It will also be appreciated that blending
the gases in different volumes willalso allow more
recombinations to take place, so the actual residual
gases will not be in the same quantities described in
this example. It is obvious that not all real world
situations are this simple. Biomass is a more complex
substance than the simple cellulose used in the
example above, and the ratios of lignin and trace
elements vary with each plant species. A biomass-based
syngas can therefore vary, and the purpose of this
invention is to describe how these variations can be
accommodated to render the process efficient. Anyone
skilled in the art could obtain the necessary
information about the syngas produced from a chosen
feedstock, using a specified process. With this
knowledge in hand, one skilled in the art could then
select the secondary syngas source, and choose either
partial oxidation or the water-gas shift reaction, or
both, to provide additional syngas. Together, the two
syngas streams will produce the highest possible
yield, and the lowest possible extraneous components
for disposal. 



Computer software is available to perform the
necessary process design calculations so the process
and equipment can be designed to provide maximum yield
for the selected feedstock. Computer modeling software
requires input of chemical composition of the
feedstock, which is the starting point for any process
design. Using that information, and utilizing the
software libraries to insert the correct equipment
specifications, a system can be "built" and operated
in real time. A good software program will produce
mass and energy balances for the entire system, and
can therefore allow iterative changes. It is use of
this type of computer software design which sets this
invention apart, because it is the basis on which the
design of the process is built. Once constructed, the
operating plant gas streams can be monitored with
on-line sampling equipment to ensure consistent
synthesis gas production occurs according to design.
Sampling ports can be built into the system to enable
testing at every important stage of the series of
events taking place within the process, allowing tight
control by the integrated process control system. The
plant so designed will not only be more efficient at
the design phase, but into the operating phase as
well. Process DescriptionIt will be appreciated that
the equipment used to accomplish the goals of the
process of the present invention are selected
according to the situation at hand. In Figure 1, the
computer modeling process 20 begins with an analysis
of the primary feedstock, which is the feedstock for
which the process will be designed. Typically this
would be waste biomass such as crop residues, wood
residues from harvesting, milling or municipal
activities, pulp and paper bark or 



sawdust, to name a few cellulosic sources. The
feedstock could also be organic material such as human
or animal sewage, or high protein residues from
fermentation of grains often referred to as dry
distiller's grains or dry distiller's grains and
solubles. Chemical analysis and a metal analysis (such
as ICAP) are necessary, to obtain information on
carbon, hydrogen, oxygen and nitrogen content, BTU
value, water content, and metals present. To begin
with, it is assumed that it is known what the basic
process steps will be. In this invention, the steps
are: gasification of the primary feedstock to produce
a synthesis gas, gas cleaning, blending the gas stream
with another cleaned gas stream produced by the
partial oxidation of a secondary feedstock, which may
or may not have been subjected to a water/gas shift to
adjust the carbon monoxide content, then reacting the
combined synthesis gases to produce methanol first,
then converting the methanol to ethanol. The process
design is thus begun, using computer software. In the
model, the feedstock is gasified using indirect heat
in the absence of oxygen/air, to produce a primary
synthesis gas of carbon monoxide and hydrogen. Also
present in the gases will be particulate matter
(carbon, or ash) and carbon dioxide. There may also be
other hydrocarbon gases such as methane (CH4). The
information of the breakdown of the feedstock is
derived from experience and literature, and provides
the basis for the mass balance of the process. Because
other products of gasification are likely to be
produced, values for carbon dioxide, methane and small
hydrocarbons such as propane and ethane are also fed
into the computer simulation model. The modeling
process is iterative. As each step in the input and 



processing are achieved, the information from the
model is evaluated. Adjustmentsto the volumes of input
are made in the model, as are variants in energy
supplied for the gasification, volume and temperature
of the steam supplied, and gas velocities through the
process. The desired product, in this case ethanol, is
then selected. Currently, other products which can
alternatively be made are derivatives of methanol, and
include formaldehyde (CHOH) and acetic acid (CH3COOH).
The carbon monoxide and hydrogen ratio obtained from
the gasification of the primary feedstock are measured
in the present invention against the ideal amounts of
carbon, oxygen and hydrogen needed to form ethanol. A
secondary feedstock is then contemplated, in
consideration of its carbon content, BTU value,
availability and cost. It is selected on the basis of
the following questions: 1. How much heat is needed to
achieve the gasification of the primary feedstock? 2.
How much additional carbon monoxide and hydrogen are
required to supplement the primary synthesis gas? 3.
Can the gases be obtained from partial oxidation of
the secondary feedstock? 4. Will the gas mixture then
require further processing by a water/gas shift? The
selection of the secondary feedstock could be a gas,
liquid or solid hydrocarbon. Examples of gases include
natural gas, landfill gas, propane or butane; examples
of liquids include gasoline, diesel fuel, bio-diesel
(defined as diesel fuel make from biomass), bio-oil
(defined as plant oils produced by reprocessing or
from the pyrolysis of wood); examples of solids
include wood or any type, crop residues, organic
wastes, paper waste, plastics. Once a material is
selected, information on the gases which are produced
from its partial oxidation are 



input into the computer model. From evaluation of the
gas composition after oxidation, a decision is made to
further process the gases using a water/gas shift. The
process of the present invention converts carbon
monoxide to carbon dioxide, thereby adjusting the
final carbon monoxide ratio, a step which may not
always be necessary. The gases are then combined with
the primary gas stream, and the model can then
determine the output of methanol firstly, and then the
final ethanol output.The nature of the computer
software allows changes to any input, which are then
adjusted manually until the process flow is
satisfactory. That typically means that as much
ethanol is produced from the inputs as possible, as
little carbon monoxide is exhausted from the process,
and as little volume of unwanted hydrocarbons from the
catalytic steps are recycled into the initial
gasification or secondary partial oxidation steps.
During the description of the process steps below,
reference will be made to the modeling process. It
will become clearer to the reader how the modeling
interfaces with the final process design and how
changes in feedstock and products can be made to
utilize many different feedstocks and produce other
methanol derivatives. It will also become obvious to
those skilled in the art that methanol may not be
produced at all, but another chemical using a
different catalyst(s). The physical process is
described as follows: In Figure 1, generally at 10,
the primary feedstock 1 is prepared by whatever means
necessary, such as chipping, grinding, chopping and
drying to achieve a moisture content of typically 25%,
and a size of 2" or less in any direction. The
feedstock is fed into the indirectly-heated gasifier 3
in the absence of air or oxygen, and gasified 



using steam 2 1 as a fluidizing medium. The gas stream
evolved is cleaned 4 and solids 5 and carbon dioxide 6
removed. The solids may consist of ash or minerals
such as sodium, nitrogen compounds, potassium, copper,
silica, phosphorus. The exact mixture is of course
determined by the composition of the primary
feedstock. The carbon dioxide is typically scrubbed
out of the gas stream using an amine separator, but
other state of the art methods are available. The
economics of the process will determine which method
is utilized. A secondary feedstock 2 is prepared by
whatever means necessary, such as chipping, grinding,
chopping and drying to achieve a moisture content of
not more than 25%, and a size of 2" in any direction.
The feedstock is then partially oxidized in a gasifier
7 using oxygen 8 which can be supplied from an oxygen
generator or molecular sieve. In the event the
secondary feedstock is a liquid or a gas, the
feedstock can be fed into a burner and partially
oxidized, using oxygen 8, supplied from either source.
The heat produced from this step is used to heat
thegasifier 3 to gasify the primary feedstock, and, if
required, the water/gas shift reactor 11. The gases
produced from the partial oxidation process are either
cleaned 12 or sent to the water/gas shift reactor 11.
Gases emerging from the water/gas shift reactor 11 are
cleaned 12 and solids 22 and carbon dioxide 23
removed. The solids are again determined by the
chemical composition of the secondary feedstock, but
will be low volume if a gas or liquid is utilized. The
carbon dioxide is scrubbed out using whatever method
is most economical, as with the cleaning of gases in
the primary step. Gases from the cleaning process 12
are merged with the primary gases emerging from the
gas cleaning sequence 4. The merged gas stream is sent
to the methanol reactor 13 which is supplied with
catalyst 14. The catalyst is nickel 



and copper generally in the proportions of 93:7, and
are known to those skilled in the art. The product
methanol and any other hydrocarbons formed in the
reactor 13 are sent to the ethanol reaction process
15. The catalyst 16 is used to convert the methanol to
ethanol and is generally a nickel copper catalyst in
the proportions of 75:25, also known to those skilled
in the art. The process may be reactive distillation,
in which the methanol is converted to methyl acetate,
then split into ethanol and methanol. In this case,
the methanol is continuously recycled through to be
reprocessed. This catalytic sequence from synthesis
gas to ethanol utilizes known catalysts and
techniques. However, catalysts are always under
development. We found that the described sequence is
the most efficient to date, with high catalyst
selectivity and conversion. In the future, other
catalysts may be developed to go directly from
synthesis gas to ethanol in one step, in which case
that would be the method of choice in the process of
the present invention. In the future, new catalysts
may also be developed to produce other chemicals
directly from synthesis gas. As time goes by, the
process of the present invention can be adapted to
utilize those catalysts, broadening the selection of
products available from biomass or other primary
feedstock. The products of the ethanol reaction step
15 are sent to a water separator 17 and the water is
recycled into the system for use in the water/gas
shift reactor 11 or the steam generator 2 1 to supply
steam for the gasifier. The productsare then sent to
distillation 18, in which the ethanol is purified. Any
other hydrocarbon liquids 24 removed in the
distillation are sent to the partial oxidation process
7 or to the primary gasifier 3. It will be appreciated
by those skilled in the art that the above 



description is in regard to a specific example of the
invention of the present invention. The invention can
be described in more general terms and these are shown
in figures 2 and 3. Specifically in figure 2 the
example is for the instance where the secondary feed
stock 2 is a predetermined gas such that certain steps
would not be required. Specifically the water/gas
shift step and the gas cleaning step would not be
required. Further, as discussed above with the advent
of new catalyst it may be possible to go directly to
the desired CcHgOz product without going through
methanol. Similarly figure 3 is similar to both
figures 1 and 2 in that it includes the water/gas
shift and the gas cleaning steps of figure 1 but it
contemplates other catalyst than figure 2. It will be
recognized by those skilled in the art that the range
CxHYOz products which can be formed from synthesis gas
are limited only by the availability of catalysts to
do so. Certain ones have been available for many
years, such as the Fischer-Tropsch group, which are
used heavily to produce fuels and chemicals from the
synthesis gas generated from the gasification of coal.
There are many other catalysts designed to perform
specific reactions such as the conversion synthesis
gas to methanol. The challenge is to fit the catalyst
to the desired product with the most effective use of
the synthesis gas produced. Hydrocarbons (compounds of
carbon and hydrogen) are of prime economic importance
because they encompass the constituents of the major
fossil fuels (coal, petroleum, natural gas, etc.) and
biofuels, as well as plastics, waxes, solvents and
oils. Oxygenated hydrocarbons include alcohols,
ketones, aldehydes, and carboxylic acids. These are
also very important as fuels and as building blocks
for pharmaceuticals, industrial chemicals, and
man-made materials. 



As used herein, the terms "comprises" and "comprising"
are to be construed as being inclusive and opened
rather than exclusive. Specifically, when used in this
specification including the claims, the terms
"comprises" and "comprising" and variations thereof
mean that the specified features, steps orcomponents
are included. The terms are not to be interpreted to
exclude the presence of other features, steps or
components. It will be appreciated that the above
description related to the invention by way of example
only. Many variations on the invention will be obvious
to those skilled in the art and such obvious
variations are within the scope of the invention as
described herein whether or not expressly
described.WHAT IS CLAIMED AS THE INVENTION IS: 1. A
process for producing a predetermined CcHgOz product ,
wherein X,Y and Z are integers, from a primary
feedstock containing hydrocarbons supplemented by a
secondary feedstock comprising the steps of: providing
the primary feedstock with a water content of not
greater than 25%; indirectly heating the primary
feedstock generally in the absence of oxygen to
produce a gas stream and solids; cleaning the gas
stream and removing CO2 and solids to produce a
cleaned gas stream; determining the amount of CO and
H2 in the cleaned gas stream; partially oxidizing the
secondary feedstock to produce heat for the indirect
heating of the primary feedstock, and a secondary gas
stream, the secondary feedstock selection based on
determining the heat required to indirectly heat the
primary feedstock, comparing the percentage of CO and
H2 in the cleaned gas stream with the required CO and
H2 to produce the predetermined CcHgOz product and
determining the additional of CO and H2 required from
the secondary 



feedstock, determining the secondary feedstock,
calculating the amount of CO, H2 and heat to be
produced from the secondary feedstock; combining the
CO and H2 from the cleaned gas stream with the
secondary feedstock gas stream to produce a mixed gas
stream; adding a catalyst to the mixed gas stream to
produce a predetermined CcHgOz gas; and distilling the
predetermined CxHYOz gas to produce the predetermined
CcHgOz product. 2. A process as claimed in claim 1
further including the steps of determining whether CO
to H2 in the secondary gas stream meets the additional
requirements of CO and H2 for the predetermined CcHgOz
product, where additional H2 is required prior to the
combining step, passing CO through a water/gas shift
wherein the CO is mixed with water to produce H2 and
CO2 and then passing the remaining CO and H2to the
combining step. 3. A process as claimed in claim 1 or
2 further including the step of cleaning the secondary
gas stream and removing CO2 and solids to produce a
cleaned gas stream. 4. A process as claimed in any one
of claims 1 to 3 wherein steam is used for the
indirect heating step. 5. A process as claimed in any
one of claims 1 to 4 wherein a raw primary feedstock
has a water content of higher than 25% and further
including the step of drying the raw primary feedstock
to produce the primary feedstock. 6. A process as
claimed in any one of claims 1 to 5 wherein the CO is
removed using an amine separator. 7. A process as
claimed in any one of claims 1 to 6 wherein the
predetermined 



CcHgOz product is methanol. 8. A process as claimed in
claim 7 wherein the catalyst is a nickel and copper
catalyst. 9. A process as claimed in any one of claims
1 to 8 wherein the predetermined CcHgOz gas is
methanol gas and further including the steps of adding
a second catalyst to the methanol gas to form a second
predetermined CcHgOz gas and distilling the second
predetermined CxHgOz gas to produce the predetermined
CcHgOz product. 10. A process as claimed in claim 9
wherein the predetermined CcHgOz product is ethanol. \
11. A process as claimed in any one of claims 1 to 10
wherein the primaryfeedstock is chosen from a group
consisting of waste biomass and organic material. 12.
A process as claimed in claim 11 wherein the waste
biomass is chosen from a group consisting of crop
residues, wood residues from harvesting, milling and
municipal activities, pulp and paper bar and sawdust.
13. A process as claimed in claim 11 wherein the
organic material is chosen from a group consisting of
human and animal sewage, and high protein residues
from the fermentation of alcohols from grains., called
dry distiller's grains or dry distiller's grains and
solubles. 14. A process as claimed in any one of
claims 1 to 13 wherein the secondary feedstock is
chosen from a group consisting of hydrocarbon fuels in
gas, liquid and solid form, biomass containing
cellulose and organic material. 15. A process for
designing a plant for producing a predetermined CXHYOZ
product from a primary feedstock containing
hydrocarbons and a secondary feedstock 



comprising the steps of: determining the heat required
to indirectly heat the primary feedstock; comparing
the percentage of CO and H2 in the cleaned gas stream
with the required CO and H2 to produce the
predetermined CcHgOz product and determining the
additional of CO and H2 required from the secondary
feedstock; determining the secondary feedstock; and
calculating the amount of CO, H2 and heat to be
produced from the secondary feedstock. 16. A process
as claimed in claim 15 further including the steps of
determining whether CO to H2 in a secondary gas stream
from partial oxidation of the secondary feedstock
meets the additional requirements of CO and H2 for the
predetermined CcHgOz product and determining whether a
water/gas shift is required. 17. A process as claimed
in claim 15 or 16 wherein the primary feedstock is
chosenfrom a group consisting of waste biomass and
organic material. 18. A process as claimed in claim 17
wherein the waste biomass is chosen from a group
consisting of crop residues, wood residues from
harvesting, milling and municipal activities, pulp and
paper bar and sawdust. 19. A process as claimed in
claim 17 wherein the organic material is chosen from a
group consisting of human and animal sewage, high
protein residues from fermentation of grains called
dry distiller's grains or dry distiller's grains and
solubles. 20. A process as claimed in any one of
claims 1to 8 or 11 to 19 wherein the CcHg Oz product
is chosen from the group consisting of alcohols,
aldehydes, ketones, carboxylic acids, esters and other
oxygenated hydrocarbon derivative 


