
1 https://chem.libretexts.org/@go/page/282076

TABLE OF CONTENTS

Preface

Licensing

1: Sustainability and the Environment
1.1: Sustainability
1.2: The Environment and the Five Environmental Sphere
1.3: Seeing Green
1.4: Natural Capital of the Earth
1.5: Sustainability as a Group Effort- It Takes a (Very Big) Village
1.6: Sustainable Energy- Away from the Sun and Back Again
1.7: Green Science
1.8: Green Technology
1.9: Sustainability and the Eco-Economy
1.10: Green Products and Services- Design for Sustainability
Questions and Problems

2: The Key Role of Chemistry and Making Chemistry Green
2.1: Chemistry is Good (and Unavoidable)
2.2: The Environment and its Chemistry
2.3: What is Environmental Chemistry?
2.4: Environmental Pollution
2.5: Practice of Green Chemistry
2.6: Green Chemistry and Synthetic Chemistry
2.7: Reduction of Risk- Hazard and Exposure
2.8: The Risks of No Risks
2.9: Waste Prevention
2.10: Basic Principles of Green Chemistry
2.11: Some Things to Know About Chemistry before You Even Start
2.12: Combining Atoms to Make Molecules and Compounds
2.13: The process of making and breaking chemical bonds- chemical reactions
2.14: The Nature of Matter and States of Matter
References and Questions

3: The Elements - Basic Building Blocks of Green Chemicals
3.1: Elements, Atoms, and Atomic Theory
3.2: Hydrogen - The Simplest Atom
3.3: Helium - The First Noble Gas
3.4: Lithium, The First Metal
3.5: The Second Period of the Periodic Table
3.6: The Magic Octet of 8 Outer-Shell Electrons
3.7: Completing the 20-Element Periodic Table
3.8: The Brief Periodic Table is Complete
3.E: The Elements - Basic Building Blocks of Green Chemicals (Exercises)
3.R: References

https://libretexts.org/
https://chem.libretexts.org/@go/page/282076?pdf
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/00:_Front_Matter/01:_TitlePage
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/00:_Front_Matter/04:_Licensing
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.01:_Sustainability
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.02:_The_Environment_and_the_Five_Environmental_Sphere
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.03:_Seeing_Green
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.04:_Natural_Capital_of_the_Earth
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.05:_Sustainability_as_a_Group_Effort-_It_Takes_a_(Very_Big)_Village
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.06:_Sustainable_Energy-_Away_from_the_Sun_and_Back_Again
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.07:_Green_Science
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.08:_Green_Technology
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.09:_Sustainability_and_the_Eco-Economy
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/1.10:_Green_Products_and_Services-_Design_for_Sustainability
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/01:_Sustainability_and_the_Environment/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.01:_Chemistry_is_Good_(and_Unavoidable)
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.02:_The_Environment_and_its_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.03:_What_is_Environmental_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.04:_Environmental_Pollution
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.05:_Practice_of_Green_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.06:_Green_Chemistry_and_Synthetic_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.07:_Reduction_of_Risk-_Hazard_and_Exposure
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.08:_The_Risks_of_No_Risks
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.09:_Waste_Prevention
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.10:_Basic_Principles_of_Green_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.11:_Some_Things_to_Know_About_Chemistry_before_You_Even_Start
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.12:_Combining_Atoms_to_Make_Molecules_and_Compounds
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.13:_The_process_of_making_and_breaking_chemical_bonds-_chemical_reactions
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/2.14:_The_Nature_of_Matter_and_States_of_Matter
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/02:_The_Key_Role_of_Chemistry_and_Making_Chemistry_Green/References_and_Questions
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.01:_Elements_Atoms_and_Atomic_Theory
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.02:_Hydrogen_-_The_Simplest_Atom
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.03:_Helium_-_The_First_Noble_Gas
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.04:_Lithium_The_First_Metal
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.05:_The_Second_Period_of_the_Periodic_Table
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.06:_The_Magic_Octet_of_8_Outer-Shell_Electrons
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.07:_Completing_the_20-Element_Periodic_Table
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.08:_The_Brief_Periodic_Table_is_Complete
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.E:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals_(Exercises)
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/03:_The_Elements_-_Basic_Building_Blocks_of_Green_Chemicals/3.R:_References


2 https://chem.libretexts.org/@go/page/282076

4: Compounds- Safer Materials for a Safer World
4.1: Chemical Bonds and Compound Formation
4.2: Electrons Involved in Chemical Bonds and Octets of Electrons
4.3: Sodium Chloride and Ionic Bonds
4.4: Covalent Bonds in H2 and Other Molecules
4.5: Covalent Bonds in Compounds
4.6: Covalent Bonds and Green Chemistry
4.7: Predicting Formulas of Covalently Bound Compounds
4.8: Chemical Formulas, the Mole, and Percentage Composition
4.9: What Are Chemical Compounds Called?
4.10: Acids, Bases and Salts
Questions and Problems

5: Chemical Reactions- Making Materials Safely and Sustainable
5.1: Describing What Happens with Chemical Equations
5.2: Balancing Chemical Equations
5.3: Just Because You Can Write It Doesn't Mean That It Will Happen
5.4: Yield And Atom Economy in Chemical Reactions
5.5: Catalysts That Make Reactions Go
5.6: Kinds of Chemical Reactions
5.7: Oxidation-Reduction Reactions and Green Chemistry
5.8: Quantitative Information from Chemical Reactions
5.9: Energy in Chemical Reactions
5.10: Stoichiometry by the Mole Ratio Method
5.11: Limiting Reactant and Percent Yield
5.12: Titrations - Measuring Moles by Volume of Solution
5.13: Industrial Chemical Reactions - The Solvay Process
Questions and Problems

6: The Wonderful World of Carbon - Organic Chemistry and Biochemicals
6.1: Rings and Chains of Carbon Atoms
6.2: Compounds of Carbon and Hydrogen - Hydrocarbons
6.3: Using Lines To Show Organic Structural Formulas
6.4: Functional Groups
6.5: Giant Molecules from Small Organic Molecules
Questions and Problems
Supplementary References

7: Chemistry of Life and Green Chemistry
7.1: Green Biochemistry
7.2: Biochemistry and the Cells
7.3: Carbohydrates
7.4: Proteins
7.5: Lipids - Fats, Oils, and Hormones
7.6: Nucleic Acids
7.7: Enzymes
7.8: Biochemical Processes in Metabolism
7.9: Biochemistry of Toxic Substances and Toxicological Chemistry
Literature Cited
Questions and Problems

https://libretexts.org/
https://chem.libretexts.org/@go/page/282076?pdf
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.01:_Chemical_Bonds_and_Compound_Formation
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.02:_Electrons_Involved_in_Chemical_Bonds_and_Octets_of_Electrons
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.03:_Sodium_Chloride_and_Ionic_Bonds
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.04:_Covalent_Bonds_in_H2_and_Other_Molecules
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.05:_Covalent_Bonds_in_Compounds
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.06:_Covalent_Bonds_and_Green_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.07:_Predicting_Formulas_of_Covalently_Bound_Compounds
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.08:_Chemical_Formulas_the_Mole_and_Percentage_Composition
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.09:_What_Are_Chemical_Compounds_Called
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/4.10:_Acids_Bases_and_Salts
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/04:_Compounds-_Safer_Materials_for_a_Safer_World/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.08:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.09:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.10:_Stoichiometry_by_the_Mole_Ratio_Method
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.11:_Limiting_Reactant_and_Percent_Yield
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.12:_Titrations_-_Measuring_Moles_by_Volume_of_Solution
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/5.13:_Industrial_Chemical_Reactions_-_The_Solvay_Process
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/05:_Chemical_Reactions-_Making_Materials_Safely_and_Sustainable/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/06:_he_Wonderful_World_of_Carbon-_Organic_Chemistry_and_Biochemicals
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/06:_he_Wonderful_World_of_Carbon-_Organic_Chemistry_and_Biochemicals/6.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/06:_he_Wonderful_World_of_Carbon-_Organic_Chemistry_and_Biochemicals/6.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/06:_he_Wonderful_World_of_Carbon-_Organic_Chemistry_and_Biochemicals/6.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/06:_he_Wonderful_World_of_Carbon-_Organic_Chemistry_and_Biochemicals/6.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/06:_he_Wonderful_World_of_Carbon-_Organic_Chemistry_and_Biochemicals/6.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/06:_he_Wonderful_World_of_Carbon-_Organic_Chemistry_and_Biochemicals/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/06:_he_Wonderful_World_of_Carbon-_Organic_Chemistry_and_Biochemicals/Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.08:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/7.09:_Biochemistry_of_Toxic_Substances_and_Toxicological_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/Literature_Cited
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/Questions_and_Problems


3 https://chem.libretexts.org/@go/page/282076

Supplementary References

8: The Five Environmental Spheres and Biogeochemical Cycle
8.1: Five Environmental Spheres
8.2: The Hydrosphere
8.3: The Atmosphere
8.4: The Geosphere
8.5: The Biosphere
8.6: The Anthrosphere
8.7: Cycles of Matter
Questions and Problems
Supplementary References

9: Water - the Ultimate Green Substance
9.1: H₂O - Simple Formula, Remarkable Molecule
9.2: Occurrence, Availability , and Utilization of Water on Earth
9.3: Water Chemistry
9.4: Water Pollution
9.5: Greening of Water - Purification Before Use
9.6: Wastewater Treatment
9.7: Advanced Wastewater Treatment and Recycling
9.8: The Many Uses of Water
9.9: Hot Water - Pressurized Subcritical Water
9.10: Supercritical Water
Literature Cited
Questions and Problems
Supplementary References

10: Blue Skies for a Green Environment
10.1: More Than Just Air to Breathe
10.2: The Gas Laws
10.3: The Protective Atmosphere
10.4: Atmospheric Chemistry and Photochemical Reactions
10.6: The Enormous Importance of Climate
10.7: Atmospheric Particle Pollutants
10.8: Pollutant Gaseous Oxides
10.9: Acid Rain
10.10: Miscellaneous Gases in the Atmosphere
10.11: Photochemical Smog
10.12: Natural Capital of the Atmosphere
10.5: Energy and Mass Transfer in the Atmosphere
Questions and Problems
Supplementary References

11: The Geosphere and a Green Earth
11.1: Probing Deep into the Geosphere - A Well Too Far?
11.2: The Nature of the Geosphere
11.3: The Geosphere as a Source of Natural Capital
11.4: Environmental Hazards of the Geosphere
11.5: Water on and in the Geosphere

https://libretexts.org/
https://chem.libretexts.org/@go/page/282076?pdf
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/07:_Chemistry_of_Life_and_Green_Chemistry/Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/8.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/8.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/8.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/8.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/8.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/8.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/8.07:_Cycles_of_Matter
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/08:_The_Five_Environmental_Spheres_and_Biogeochemical_Cycle/Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.07:_Advanced_Wastewater_Treatment_and_Recycling
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.08:_The_Many_Uses_of_Water
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.09:_Hot_Water_-_Pressurized_Subcritical_Water
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/9.10:_Supercritical_Water
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/Literature_Cited
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/09:_Water_the_Ultimate_Green_Substance/Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.08:_Pollutant_Gaseous_Oxides
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.09:_Acid_Rain
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.10:_Miscellaneous_Gases_in_the_Atmosphere
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.11:_Photochemical_Smog
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.12:_Natural_Capital_of_the_Atmosphere
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/10.5:_Energy_and_Mass_Transfer_in_the_Atmosphere
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/10:_Blue_Skies_for_a_Green_Environment/Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.05:_New_Page


4 https://chem.libretexts.org/@go/page/282076

11.6: Anthrospheric Influences on the Geosphere
11.7: The Geosphere as a Waste Repository
11.8: Have You Thanked a Clod Today?
11.9: Plant Nutrients and Fertilizers in Soil
11.10: Soil and Plants Related To Wastes and Pollutants
11.11: Soil Loss - Desertification and Deforestation
Literature Cited and Supplementary References
Questions and Problems

12: The Biosphere and the Role of Green Chemistry in Feeding a Hungry
World

12.1: Pigweed’s Revenge
12.2: The Biosphere
12.3: Cells - Basic Units of Life
12.4: Metabolism and Control in Organisms
12.5: Reproduction and Inherited Traits
12.6: Stability and Equilibrium of the Biosphere
12.7: DNA and the Human Genome
12.8: Genetic Engineering
12.9: Biological Interaction with Environmental Chemicals
12.10: Biodegradation
12.11: Production of Food and Fiber by the Biosphere - Agriculture
12.12: Agricultural Applications of Genetically Modified Organisms
12.13: The Anthrosphere in Support of the Biosphere
12.14: Livestock and their Wastes
Questions and Problems
Supplementary References

13: The Anthrosphere, Industrial Ecology, and Green Chemistry
13.1: Industrial Ecology and Industrial Ecosystems
13.2: Metabolic Processes in Industrial Ecosystems
13.3: Life Cycles in Industrial Ecosystems
13.4: Kinds of Products
13.5: Attributes Required by an Industrial Ecosystem
13.6: The Kalundborg Industrial Ecosystem
13.7: Environmental Impacts of Industrial Ecosystems
13.8: Green Chemistry and Industrial Ecology
13.9: Predicting and Reducing Hazards
13.10: The E-Factor in Green Chemistry
13.11: Catalysts and Catalysis
13.12: Biocatalysis with Enzymes
13.13: Energizing Chemical Reactions and Process Intensification
13.14: Solvents and Alternate Reaction Media
13.15: Feedstocks and Reagents
Literature Cited and Supplementary References
Questions and Problems

https://libretexts.org/
https://chem.libretexts.org/@go/page/282076?pdf
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.08:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.09:_Plant_Nutrients_and_Fertilizers_in_Soil
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.10:_Soil_and_Plants_Related_To_Wastes_and_Pollutants
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/11.11:_Soil_Loss_-_Desertification_and_Deforestation
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/Literature_Cited_and_Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/11:_The_Geosphere_and_a_Green_Earth/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.08:_Genetic_Engineering
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.09:_Biological_Interaction_with_Environmental_Chemicals
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.10:_Biodegradation
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.11:_Production_of_Food_and_Fiber_by_the_Biosphere_-_Agriculture
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.12:_Agricultural_Applications_of_Genetically_Modified_Organisms
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.13:_The_Anthrosphere_in_Support_of_the_Biosphere
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/12.14:_Livestock_and_their_Wastes
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/12:_The_Biosphere_and_the_Role_of_Green_Chemistry_in_Feeding_a_Hungry_World/Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.08:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.09:_Predicting_and_Reducing_Hazards
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.10:_The_E-Factor_in_Green_Chemistry
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.11:_Catalysts_and_Catalysis
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.12:_Biocatalysis_with_Enzymes
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.13:_Energizing_Chemical_Reactions_and_Process_Intensification
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.14:_Solvents_and_Alternate_Reaction_Media
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/13.15:_Feedstocks_and_Reagents
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/Literature_Cited_and_Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/13:_The_Anthrosphere_Industrial_Ecology_and_Green_Chemistry/Questions_and_Problems


5 https://chem.libretexts.org/@go/page/282076

14: Feeding the Anthrosphere- Utilizing Renewable and Biological
Materials

14.1: Feeding the Anthrosphere
14.2: Utilization of Feedstocks
14.3: Biological Feedstocks
14.4: Biological Sources of Chemicals
14.5: Biorefineries and Biomass Utilization
14.6: Monosaccharide Feedstocks - Glucose, Fructose, and Xylose
14.7: Cellulose
14.8: Feedstocks from Cellulose Wastes
14.9: Lignin
14.10: Direct Biosynthesis of Polymers
14.11: Bioconversion Processes for Synthetic Chemicals
14.12: Bamboo - Ancient Material for the Future
Literature Cited
Questions and Problems

15: Sustainable Energy- The Essential Basis of Green Systems
15.1: Sustainability and Energy
15.2: What is Energy?
15.3: Radiant Energy from the Sun
15.4: Sources of Energy Used in the Anthrosphere
15.5: Conversions Between Forms of Energy
15.6: Green Technology for Energy Conversion
15.7: Energy Conservation
15.8: Depletable Fossil Fuels
15.9: Carbon Sequestration for Fossil Fuel Utilization
15.10: Nuclear Energy
15.11: Renewable Energy Sources - Solar Energy
15.12: Energy from Wind and Water
15.13: Biomass Energy
15.14: Geothermal Energy
15.15: Hydrogen for Energy Storage and Utilization
Literature Cited and Supplementary References
Questions and Problems

16: Terrorism, Toxicity, and Vulnerability- Green Chemistry and
Technology in Defense of Human Welfare

16.1: Vulnerability to Terrorist Attack
16.2: Protecting the Anthrosphere
16.3: Substances That Explode, Burn, or React Violently
16.4: Toxic Substances and Toxicology
16.5: Toxic Chemical Attack
16.6: Protecting Water, Food, and Air
16.7: Detecting Hazards
16.8: Green Chemistry to Combat Terrorism
16.9: Green Chemistry for Sustainable Prosperity and a Safer World
16.10: Green Chemistry to Combat Terrorism
16.11: Green Chemistry for Sustainable Prosperity and and a Safer World
Literature Cited

https://libretexts.org/
https://chem.libretexts.org/@go/page/282076?pdf
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.08:_Feedstocks_from_Cellulose_Wastes
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.09:_Lignin
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.10:_Direct_Biosynthesis_of_Polymers
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.11:_Bioconversion_Processes_for_Synthetic_Chemicals
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/14.12:_Bamboo_-_Ancient_Material_for_the_Future
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/Literature_Cited
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/14:_Feeding_the_Anthrosphere-_Utilizing_Renewable_and_Biological_Materials/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.08:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.09:_Carbon_Sequestration_for_Fossil_Fuel_Utilization
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.10:_Nuclear_Energy
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.11:_Renewable_Energy_Sources_-_Solar_Energy
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.12:_Energy_from_Wind_and_Water
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.13:_Biomass_Energy
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.14:_Geothermal_Energy
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/15.15:_Hydrogen_for_Energy_Storage_and_Utilization
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/Literature_Cited_and_Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/15:_Sustainable_Energy-_The_Essential_Basis_of_Green_Systems/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.08:_Protecting_Water_Food_and_Air
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.09:_Detecting_Hazards
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.10:_Green_Chemistry_to_Combat_Terrorism
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/16.11:_Green_Chemistry_for_Sustainable_Prosperity_and_and_a_Safer_World
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/Literature_Cited


6 https://chem.libretexts.org/@go/page/282076

Questions and Problems

17: The Ten Commandments of Sustainability and Sensible Measure
17.1: We Cannot Go on Like This
17.2: The First Commandment
17.3: The Second Commandment
17.4: The Third Commandment
17.5: The Fourth Commandment
17.6: The Fifth Commandment
17.7: The Sixth Commandment
17.8: The Seventh Commandment
17.10: The Ninth Commandment
17.11: The Tenth Commandment
17.12: Some Sensible Measures for Sustainability
17.9: The Eighth Commandment
Literature Cited
Questions and Problems
Supplementary References

Index

Glossary

Detailed Licensing

https://libretexts.org/
https://chem.libretexts.org/@go/page/282076?pdf
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/16:_Terrorism_Toxicity_and_Vulnerability-_Green_Chemistry_and_Technology_in_Defense_of_Human_Welfare/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.01:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.02:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.03:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.04:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.05:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.06:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.07:_New_Page
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.08:_The_Seventh_Commandment
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.10:_The_Ninth_Commandment
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.11:_The_Tenth_Commandment
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.12:_Some_Sensible_Measures_for_Sustainability
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/17.9:_The_Eighth_Commandment
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/Literature_Cited
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/Questions_and_Problems
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/17:_The_Ten_Commandments_of_Sustainability_and_Sensible_Measure/Supplementary_References
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/zz:_Back_Matter/10:_Index
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/zz:_Back_Matter/20:_Glossary
https://chem.libretexts.org/Bookshelves/Environmental_Chemistry/Green_Chemistry_and_the_Ten_Commandments_of_Sustainability_(Manahan)/zz:_Back_Matter/30:_Detailed_Licensing

