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 SYSTEM AND METHOD FOR BIOMASS GROWTH AND PROCESSING 

 

FIELD 

[0001] The present disclosure relates to the field of private, public or municipal infrastructure 

and utility services and fields of renewable energy, biofuels, water treatment and 

environmental conservation and remediation. 

[0002] Many different power generation and industrial systems involving the use of heat may 

be in use worldwide.  These systems may use fuels of many types to produce power 

through a variety of processes.  Combustion-based thermal power plants may also 

discharge carbon dioxide and other gases into the environment.  It is generally 

recognized that carbon dioxide is a gas that produces an atmospheric greenhouse-effect, 

the excess production of which has a detrimental effect on climate worldwide.  Also, 

power plants may discharge waste heat in ways which produce environmental damage.  

Other industrial systems discharge pollution in ways that may be destructive to the 

environment.  

[0003] Thus, there may be a need to provide thermal energy production and other industrial 

processes that minimize the production and discharge of excess, or waste, carbon 

dioxide, heat, and other byproducts. 

 

BRIEF SUMMARY 

[0004] The present disclosure provides a means of abating carbon dioxide and other gases 

generated by thermal plants through the growth of biomass, which uses these normally 

harmful emissions to produce biofuels and other useful products.  Biofuels and/or 

biomass generated may also become a source of fuel for a thermal plant where 

appropriate.  Water treatment methods and heat, water, and other byproduct abatement 

and resource conservation technologies may be incorporated e.g., as described herein. 

[0004a] In one aspect, the present disclosure provides a method of using and reclaiming heat 

and/or cooling from a thermal plant module, the thermal plant module either a) being: a 

fossil fuel-fired plant, a nuclear plant, a solar thermal plant, a steel plant, a cement 

plant, a paper mill, a textile mill, a metal manufacturing plant, an incinerator, and/or a 

rotary kiln incinerator, and/or b) comprising: a  cellulosic ethanol/ isobutanol/butanol 

module, a hydrothermal processing module, a gasification module, a waste-to-energy 
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 module, a plasma gasification unit, and/or a desorber/condenser module, the method 

comprising: generating heat and/or cooling at the thermal plant module; transmitting 

heat and/or cooling to a biomass growth module (BGM); and using all or a portion of 

the heat and/or cooling in the thermal plant module and/or in the BGM, wherein the 

BGM does not include, nor is operatively connected to, an anaerobic bioreactor. 

[0004b] In another aspect, the present disclosure provides a system configured to use and 

reclaim heat and/or cooling from a thermal plant module, the thermal plant module 

either a) being: a fossil fuel-fired plant, a nuclear plant, a solar thermal plant, a steel 

plant, a cement plant, a paper mill, a textile mill, a metal manufacturing plant, an 

incinerator, and/or a rotary kiln incinerator, and/or b) comprising: a  cellulosic ethanol/ 

isobutanol/butanol module, a hydrothermal processing module, a gasification module, a 

waste-to-energy module, a plasma gasification unit, and/or a desorber/condenser 

module, using the method of claim 1, wherein the reclaimed heat and/or cooling is 

provided in whole or in part to a biomass growth module (BGM) that grows biomass, 

wherein the BGM does not include, nor is operatively connected to, an anaerobic 

bioreactor. 

[0004c] In another aspect, the present disclosure provides a method of using and reclaiming 

heat and/or cooling from a thermal plant module, the method comprising: generating 

heat and/or cooling at the thermal plant module; transmitting heat and/or cooling to a 

biomass growth module (BGM); and using all or a portion of the heat and/or cooling in 

the thermal plant module and/or in the BGM, wherein heat and/or cooling is further 

provided to and/or reclaimed from: a. a refinery module; b. a BPP module; c. an air 

conditioning/heating module; d. a recycling module; e. a BBPP module; f. a products 

storage module; g. a desalination module; h. a waste to energy module; i. a biogas 

storage module; j. a heat/cooling storage module; k. a heat/cooling recovery module; l. 

heating/cooling external to or apart from the method; m. heating/cooling for discharge; 

n. biomass products; o. a gasification module; p. processing of biofuel; and/or q. 

systems optionally comprised by the thermal plant module selected from: i. a pyrolysis 

processes module; ii. a hydrothermal processing module; iii. a cellulosic 

ethanol/butanol/isobutanol module; and/or a desorber/condenser module, wherein any 

two or more of components a-q are collocated and wherein outputs of heat and/or 
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cooling from any one of components a-q share heating and/or cooling transmission 

modules and/or technologies, and/or heat and/or cooling storage module(s) and/or 

unit(s). 

[0004d] In another aspect, the present disclosure provides a method of using and reclaiming 

heat and/or cooling from a thermal plant module, the method comprising: generating 

cooling at the thermal plant module by cogenerating cooling using heat from the 

thermal plant module; transmitting the cogenerated cooling to a biomass growth 

module (BGM); and using all or a portion of the cogenerated cooling in the BGM. 

[0005] In an example, the present disclosure relates to a biomass growth module optionally 

fuelable by an exhaust gas comprising carbon dioxide from a thermal plant; wherein the 

thermal plant may be optionally fuelable by a biomass and/or biofuel outflow fluid 

from the biomass growth module and wherein the biomass and/or biofuel outflow fluid 

may be optionally refined by the thermal plant and wherein the exhaust gas may 
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provide a substantial portion of the carbon content of the biomass and/or biofuel 

outflow fluid. 

[0006] In certain examples, e.g., those represented by FIG. 2, FIGs 7A, 7B, 11, 12A, 12B, 

12C, 12D, 12E, 15A, 15B, 16, 17, 18, 19, 20A, 20B, 20C, 20D and/or other figures and 

examples regarding heat capture and/or transfer, the present disclosure relates to a 

method of providing a cooling fluid, e.g., a necessary cooling water, to a thermal plant, 

while concurrently making productive use of the waste heat energy generated by the 

thermal plant, which waste heat may otherwise be simply discharged unproductively, 

and at times, destructively, into the environment.  The waste heat may be used 

productively, e.g., to regulate bioreactor temperature and/or in a process to refine water, 

fuels, and/or biomass produced in a biomass growth module into useful products.   In 

certain examples, e.g., those represented by FIG. 3, FIG. 4 and/or other examples 

regarding the use of water and/or carbon dioxide e.g., in the Plan, the present disclosure 

relates to an integrated approach to minimization of CO2 emissions, power generation, 

biofuel production, efficient use of heat and water, as well as production of biomass-

derived non-fuel products, and treatment of wastewater and waste-to-energy in some 

examples.  Various examples provide for a wide variety of other water sources or 

combinations to be used to provide a medium for biomass and/or biofuel production 

and CO2 abatement, with conservation of water and heat energy. 

[0007] In an example, one or more water sources may be provided for biomass growth, 

wherein the water may be wastewater, salt water, brackish water, purified water, 

potable water, non-potable water, and/or brine.  The amount of carbon in the water may 

be from less than 0.1% to 15% by weight, or about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 

13, 14, or 15 percent by weight or from one integer to another in the preceding array of 

numbers, e.g., from about 3% to about 8% 

 

BRIEF DESCRIPTION OF THE FIGURES 

[0008] FIG. 1 is a schematic representation of a design according to the present disclosure. 

[0009] FIG. 2 is a schematic representation of heat flow within the Plan according to the 

present disclosure. 













































































































































































































































































































































































































































































































































































































































































































344 

1. A method of using and reclaiming heat and/or cooling from a thermal plant 

module, the thermal plant module either a) being: a fossil fuel-fired plant, a nuclear plant, a solar 

thermal plant, a steel plant, a cement plant, a paper mill, a textile mill, a metal manufacturing 

plant, an incinerator, and/or a rotary kiln incinerator, and/or b) comprising: a  cellulosic ethanol/ 

isobutanol/butanol module, a hydrothermal processing module, a gasification module, a waste-

to-energy module, a plasma gasification unit, and/or a desorber/condenser module, the method 

comprising:  

generating heat and/or cooling at the thermal plant module;  

transmitting heat and/or cooling to a biomass growth module (BGM); and 

using all or a portion of the heat and/or cooling in the thermal plant module and/or in the 

BGM,  

wherein the BGM does not include, nor is operatively connected to, an anaerobic 

bioreactor. 

 

2.  The method according to claim 1 wherein the method further comprises growing 

biomass in the BGM. 

 

3.  The method according to any one of claims 1 to 2 wherein heat and/or cooling is 

provided to and/or reclaimed from: 

a) a refinery module;  

b) a BPP module; 

c) an air conditioning/heating module; 

d) a recycling module; 

e) a BBPP module; 

f) a products storage module; 

g) a desalination module; 

h) a waste to energy module; 

i) a biogas storage module; 

j) a heat/cooling storage module; 

k) a heat/cooling recovery module; 

 

CLAIMS 
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l) heating/cooling external to or apart from the method; 

m) heating/cooling for discharge;  

n) biomass products; 

o) a gasification module; 

p) processing of biofuel; and/or 

q) systems optionally comprised by the thermal plant module selected from: 

1. a pyrolysis processes module; 

2. a hydrothermal processing module; 

3. a cellulosic ethanol/butanol/isobutanol module; and/or 

4. a desorber/condenser module. 

 

4. The method of claim 3 wherein heat and/or cooling reclaimed from any one or 

more of modules a – q is provided to any one or more of modules a – q. 

 

5. The method of any one of claims 1 to 4 wherein the thermal plant module and the 

BGM are collocated.  

 

6. The method of any one of claims 3 to 4 wherein any two or more of components 

a-q are collocated. 

 

7. The method of any one of claims 1 to 6 wherein the step of transmitting includes 

transmitting heat from the thermal plant module as a heated fluid. 

 

8. The method of claim 7 wherein the heated fluid is fed directly or in part as a water 

source and/or gas source to the BGM, a BGU, and/or any subunit of a BGU. 

 

9. The method of any one of claims 7 to 8 wherein the heated fluid is configured to 

provide heat transfer to the BGM, a BGU, and/or any subunit of a BGU without direct 

interaction with the BGM. 
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10. The method of any one of claims 1 to 9 wherein heat is reclaimed from exhaust 

gases generated by the thermal plant module and/or from cooling fluid output from the thermal 

plant module. 

 

11. The method of claim 10 wherein heat is reclaimed from cooling fluid output from 

the thermal plant module and the cooling fluid is cooling a power cycle comprising one or more 

of: 

a. a Rankine cycle; 

b. a Simple cycle; 

c. a Combined cycle; and/or 

d. an Open Rankine cycle. 

 

12.  The method of claim any one of claims 1 to 11 wherein the method is performed 

in a system comprising the thermal plant module and the biomass growth module (BGM) that 

grows biomass. 

 

13. A system configured to use and reclaim heat and/or cooling from a thermal plant 

module, the thermal plant module either a) being: a fossil fuel-fired plant, a nuclear plant, a solar 

thermal plant, a steel plant, a cement plant, a paper mill, a textile mill, a metal manufacturing 

plant, an incinerator, and/or a rotary kiln incinerator, and/or b) comprising: a  cellulosic ethanol/ 

isobutanol/butanol module, a hydrothermal processing module, a gasification module, a waste-

to-energy module, a plasma gasification unit, and/or a desorber/condenser module, using the 

method of claim 1, wherein the reclaimed heat and/or cooling is provided in whole or in part to a 

biomass growth module (BGM) that grows biomass, wherein the BGM does not include, nor is 

operatively connected to, an anaerobic bioreactor. 

 

14. The system according to claim 13 wherein the system is further configured to 

provide heat and/or cooling to and/or to reclaim heat and/or cooling from: 

a) a refinery module;  

b) a BPP module; 

c) an air conditioning/heating module; 
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d) a recycling module; 

e) a BBPP module; 

f) a products storage module; 

g) a desalination module; 

h) a waste to energy module; 

i) a biogas storage module; 

j) a heat/cooling storage module; 

k) a heat/cooling recovery module; 

l) offsite heating/cooling; 

m) heating/cooling for discharge;  

n) biomass products; 

o) a gasification module; 

p) processing of biofuel; and/or 

q) systems optionally comprised by the thermal plant module selected from: 

1. a pyrolysis processes module; 

2. a hydrothermal processing module; 

3. a cellulosic ethanol/butanol/isobutanol module; and/or 

4. a desorber/condenser module. 

 

15. The system of claim 14 wherein heat and/or cooling reclaimed from any one or 

more of components a – q as described is provided to any one or more of modules a – q. 

 

16. The system of any one of claims 14 to 15, wherein any two or more of modules a-

q are collocated. 

 

17. The system of any one of claims 14 to 16, wherein outputs of heat and/or cooling 

from any one of components a - q share heating and/or cooling transmission modules and/or 

technologies, and/or heat and/or cooling storage module(s) and/or unit(s). 

 

18. The system of any one of claims 14 to 17, wherein the thermal plant module is 

configured to discharge waste heat as a heated fluid to heat the BGM. 
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19. The system of claim 18, wherein the heated fluid is fed directly or in part as a 

water source and/or gas source to the BGM, a BGU, and/or any subunit of a BGU and/or any of 

the other components a – q. 

 

20. The system of any one of claims 18 to 19, wherein the heated fluid is configured 

to provide heat transfer to the BGM, a BGU, and/or any subunit of a BGU without direct 

interaction with the BGM and/or any of the other components a – q.   

 

21. The system of any one of claims 14 to 20 in which cooling is provided to the 

BGM, wherein the cooling is provided by a cogenerated cooling module which uses heat from 

the thermal plant module to provide cooling to the BGM and/or the other components a – q.  

 

22. The system of any one of claims 13 to 21 wherein the thermal plant module and 

the BGM are collocated.  

 

23.  The system of any one of claims 13 to 22 wherein the thermal plant module is 

configured to supply waste heat to heat the BGM.  

 

24. The system of claim 23 wherein the thermal plant module is configured to 

discharge waste heat as a heated fluid.  

 

25. The system of claim 24 wherein the heated fluid is fed directly or in part as a 

water source and/or gas source to the BGM, a BGU, and/or any subunit of a BGU.  

 

26. The system of any one of claims 24 to 25 wherein the heated fluid is configured to 

provide heat transfer to the BGM, a BGU, and/or any subunit of a BGU without direct 

interaction with the BGM.   
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27. The system of any one of claims 13 to 26 in which cooling is provided to the 

BGM, wherein the cooling is provided by a cogenerated cooling module which uses heat from 

the thermal plant module to provide cooling to the BGM.  

 

28. The system of any one of claims 13 to 27 wherein heat is reclaimed from either 

exhaust gases generated by the thermal plant module and/or from cooling fluid output from the 

thermal plant module.  

 

29. The system of claim 28 wherein heat is reclaimed from cooling fluid output from 

the thermal plant module and the cooling fluid is cooling a power cycle comprising one or more 

of: 

a. a Rankine cycle; 

b. a Simple cycle; 

c. a Combined cycle; and/or 

d. an Open Rankine cycle. 

 

30. A method of using and reclaiming heat and/or cooling from a thermal plant 

module, the method comprising: generating heat and/or cooling at the thermal plant module; 

transmitting heat and/or cooling to a biomass growth module (BGM); 

and 

using all or a portion of the heat and/or cooling in the thermal plant module and/or in the 

BGM, 

wherein heat and/or cooling is further provided to and/or reclaimed from: 

a. a refinery module; 

b. a BPP module; 

c. an air conditioning/heating module; 

d. a recycling module; 

e. a BBPP module; 

f. a products storage module; 

g. a desalination module; 

h. a waste to energy module; 
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i. a biogas storage module; 

j. a heat/cooling storage module; 

k. a heat/cooling recovery module; 

l. heating/cooling external to or apart from the method; 

m. heating/cooling for discharge; 

n. biomass products; 

o. a gasification module; 

p. processing of biofuel; and/or 

q. systems optionally comprised by the thermal plant module selected from: 

i. a pyrolysis processes module; 

ii. a hydrothermal processing module; 

iii. a cellulosic ethanol/butanol/isobutanol module; and/or 

a desorber/condenser module, 

wherein any two or more of components a-q are collocated and wherein outputs of heat 

and/or cooling from any one of components a-q share heating and/or cooling transmission 

modules and/or technologies, and/or heat and/or cooling storage module(s) and/or unit(s). 

 

31.  A method of using and reclaiming heat and/or cooling from a thermal plant 

module, the method comprising: generating cooling at the thermal plant module by cogenerating 

cooling using heat from the thermal plant module; transmitting the cogenerated cooling to a 

biomass growth module (BGM); and using all or a portion of the cogenerated cooling in the 

BGM. 

 

 

 


