The Future of
Post-Human Chemistry






The Future of

Post-Human Chemistry
A Preface to a New Theory
of Substances and their Changes

By
Peter Baofu

=

CAMBRIDGE SCHOLARS
PUBLISHING



The Future of Post-Human Chemistry:
A Preface to a New Theory of Substances and their Changes,
by Peter Baofu
This book first published 2011
Cambridge Scholars Publishing
12 Back Chapman Street, Newcastle upon Tyne, NE6 2XX, UK

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Copyright © 2011 by Peter Baofu

All rights for this book reserved. No part of this book may be reproduced, stored in a retrieval system,
or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or
otherwise, without the prior permission of the copyright owner.

ISBN (10): 1-4438-3304-5, ISBN (13): 978-1-4438-3304-2



To Those in the Future World of Post-Human Creation






BOOKS ALSO BY PETER BAOFU

Category I: Social Sciences and Related Fields

® 43. The Future of Post-Human Gambling (2011)

® 42. The Future of Post-Human Education (2011)

® 41. The Future of Post-Human War and Peace (2010)

® 40. The Future of Post-Human Law (2010)

® 39. The Future of Post-Human Organization (2009)

® 38. The Future of Post-Human Mass Media (2009)

® 37. The Rise of Authoritarian Liberal Democracy (2007)

® 36. Beyond the World of Titans, and the Remaking of World Order (2007)
® 35. Beyond Capitalism to Post-Capitalism (2005)

® 34, Volume 1: Beyond Democracy to Post-Democracy (2004)
® 33. Volume 2: Beyond Democracy to Post-Democracy (2004)
® 32. The Future of Capitalism and Democracy (2002)

Category II: Formal Sciences and Related Fields

® 31. The Future of Post-Human Data Analysis (2011)

® 30. The Future of Post-Human Computing (2011)

® 29. The Future of Post-Human Formal Science (2010)

o 28. The Future of Post-Human Language (2009)

® 27. The Future of Post-Human Geometry (2009)

® 26. The Future of Post-Human Mathematical Logic (2008)
® 25. The Future of Information Architecture (2008)



viii

The Future of Post-Human Chemistry

Category

e 24,
e 23,
e 22,
®2].
e 20.
e 19.
e 8.
e 17.
® 16.
e 15.
e 14,
e 13.

III: Natural Sciences and Related Fields

The Future of Post-Human Acoustics (2011)

The Future of Post-Human Geology (2010)

Beyond Cosmology to Post-Cosmology (2010)

The Future of Post-Human Personality (2010)

The Future of Post-Human Sexuality (2010)

The Future of Post-Human Urban Planning (2009)
The Future of Post-Human Engineering (2009)
The Future of Post-Human Unconsciousness (2008)
The Future of Complexity (2007)

Beyond Nature and Nurture (2006)

The Future of Post-Human Space-Time (2006)

The Future of Post-Human Consciousness (2004)

Category IV: The Humanities and Related Fields

e 12,
e 1l.
e 10.
e 9.
e 8.
o7
® 6.
e 5.
e 4
3.
e

o],

The Future of Post-Human Literature (2011)

The Future of Post-Human Humor (2011)

Beyond Ethics to Post-Ethics (2011)

The Future of Post-Human Religion (2010)

The Future of Post-Human Chess (2010)

The Future of Post-Human Martial Arts (2009)

The Future of Post-Human Creative Thinking (2009)
The Future of Post-Human Knowledge (2008)

The Future of Aesthetic Experience (2007)
Beyond Civilization to Post-Civilization (2006)
Volume 1: The Future of Human Civilization (2000)
Volume 2: The Future of Human Civilization (2000)



CONTENTS

LISE Of TADIES ...t xi
ACKROWIEAZMENLS ...ttt Xvii
List Of ADDFEVIALIONS .........ccuoouiviiiiiiiiiiit ettt Xix

Part One: Introduction

Chapter One. Introduction—The Value of Chemistry ..........cccccoveveneneneneennnns 3
The Contestable Crowning of Chemistry........ccoceeverierienienienieieeieseeens 3
Substances and their Changes in Chemistry ..........ccoceeveerieniinienieneencennen. 4
The Different Sub-Fields of Chemistry ........cccceevvveeviienieeiiierie e 11
The Theoretical Debate..........cccoviveiiiiiiiiiiccceee e 15
The Creational Theory of Chemistry .........ccoecevieriereisieeie e 27
Theory and Meta-TheOrY ........ceoveriieriieiieieeieeieeee e 28
The Logic of Existential Dialectics........ccecuirienieniiienieiiiiienceceeeee 30
Sophisticated Methodological HOliSM ........cocevieniiiiiiiiiiiiieiceceee 63
Chapter OULINE......ccvieiiieiiiecieecte et aee et eesaee st eeaneenes 72
Some Clarifications.........ccueverireririeieieereere ettt 73

Part Two: Substances

Chapter Two. Substances and their Conflicting Sides ........c..coccvvererericenenene 135
The Uses 0f SUDSLANCES .......ooooviieeeriiieeeeee e 135
Substances and the Mind .............cccoooeiiiiiiiiie e 136
Substances and NAtULE .........cooovvuviiiiiiiiiieieee e 151
Substances and SOCIELY .......eevvieriieiiiecieeeiee e 168
Substances and CUlture .........oooovvveiiiiiiiiiieieceeceeeee e 188

The Misuses Of SUDSIANCES ........oeeeeviiiieieeeeceieeeeeeee e 210



X The Future of Post-Human Chemistry

Part Three: Changes

Chapter Three. Changes and their Opposing Faces .........cccceoeroerieneencnnnnne
The Benefits of Changes .........cccocevierienieniiiiiieeeeeeee e
Changes and the Mind ..........ccccoooiiiinieniiiieeeee e
Changes and NatUIE .......cc.eervierieieieiieeiere et sae e e
Changes and SOCICLY .......c.eevuierieriierieriere ettt sae e e
Changes and CUTUIE ..........ocueevereierie et es
The Harms of Changes..........cooueiieiienienieieeeeeeseeeeee e

Part Four: Conclusion

Chapter Four. Conclusion—The Future of Chemistry..........coccovevenericeiennne
Beyond Substances and their Changes...........cccoceveerienienennennenieneee
1" Thesis: The Formalness-Informalness Principle ............cccocoevevnann.
2" Thesis: The Absoluteness-Relativeness Principle...................o........
3 Thesis: The Partiality-Totality Principle............cooooveeevervreerreern
4™ Thesis: The Predictability-Unpredictability Principle......................
5™ Thesis: The Explicability-Inexplicability Principle ........................
6" Thesis: The Fiction-Reality Principle ............cocoveveveeeereerreerneens.
7™ Thesis: The Preciseness-Vagueness Principle...........ccccocooovvnrnnne.
8"  Thesis: The Simpleness-Complicatedness Principle........................
9™  Thesis: The Openness-Hiddenness Principle .............cccoovcveeeveeennne.
10™ Thesis: The Denseness-Emptiness Principle.............cooovoveeveeeennnn.
11™ Thesis: The Change-Constancy Principle ............coovovveeeevereeneenn.
12™ Thesis: The Slowness-Quickness Principle .............cooveveeeereeeeenee.
13™ Thesis: The Expansion-Contraction Principle...............ocoveevervenen...
14™ Thesis: The Theory-Praxis Principle.............coeveveeereeereeeereenennes
15™ Thesis: The Convention-Novelty Principle..............cooovvervrevvereeennn.
16™ Thesis: The Evolution-Transformation Principle...............ccc..o........
17™ Thesis: The Symmetry-Asymmetry Principle...........oooovvveevvreenenn.
18" Thesis: The Sofness-Hardness Principle..............coooweveeeeeveeeeeeeeenne
19" Thesis: The Seriousness-Playfulness Principle..............ccovvvereeeen...
20™ Thesis: The Regression-Progression Principle............cc..coocovvnenne...
21% Thesis: The Sameness-Difference Principle.............cc.cccoevevvunenne.
22™ Thesis: The Stability-Reaction Principle..............ccocoovovvrerervennene.
23" Thesis: The Post-Human Creation ...............cco.coooovveerverversrsseennenn.
Towards the Post-Human Creation ...........c.cceceeeevienienieneenenicnee e



TABLES

Category I. The Theoretical Debate on Chemistry

Table 1.1.
Table 1.2.
Table 2.1.
Table 2.2.
Table 2.3.
Table 2.4.
Table 2.5.
Table 3.1.
Table 3.2.
Table 3.3.
Table 3.4.
Table 3.5.

The Different Features of Chemistry ........ccoccveevvevvieeneeiiieenneenns 80
Five Great Future Transformations of Chemistry ............ccceuve... 81
Substances and their Conflicting Sides .........ccceveeveerennencnnee. 211
Substances, and the Problems with Psychoactive Drugs ........... 212
Substances, and the Environmental Hazards of Oil Spills ......... 213
Substances, and the Societal Dilemma with Pesticides.............. 214
Substances, Alchemy, and the Role of Culture ...........ccuennee.e.. 215
Changes and their Opposing Faces ..........cccccvecvevvenieneeniennenen. 292
Changes, Vitalism, and the Argument about the Soul................ 293
Changes, and the Limits of Chemical Kinetics .........cc..cccceueunee. 294
Changes, Chemistry, and the Societal Factor............ccccceevenene. 295

Changes, Dynamic Chemistry, and the Philosophy of Science..296

Category II: Visions on Nature

Table 1.3. The Theoretical Debate on Space-Time..........ccceevreeereervenerennnne, 82
Table 1.4. Main Reasons for Altering Space-Time ........ccceccvevvereervenerennnnn, 84
Table 1.5. The Technological Frontiers of the Micro-World.........c..ccccoeuee. 85
Table 1.6. Finity, Transfinity, and Infinity............ccooevieninninieieeeee, 86
Table 1.7. Theoretical Speculations of Multiverses ..........cccceevevveeveercreencneenns 88
Table 1.8. The Confusion Between “Many Worlds” and “Multiverse”......... 89
Table 1.9. Hyperspace and Its Challenge...........cccceveeneeninninncnieicenceee 91
Table 1.10. The Problems of Time Travel into the Future..............cc.ccoeceeeen. 93

Table 1.11. The Problems of Time Travel into the Past...........cccoeevvvviieiininnn. 95



Xii The Future of Post-Human Chemistry

Category III: Visions on the Mind
Table 1.12. The Conceptual Dimensions of Consciousness

(and Other Mental States) .......c.cceereeierienenenineneeeeeeeeeneeee 98
Table 1.13. The Theoretical Levels of Consciousness

(and Other Mental States) .......c.cceereeeerienienenineneeeeeeteeneeee 99
Table 1.14. The Thematic Issues of Consciousness

(and Other Mental States) .......c.cceereeierieneneneneneeeeeeeie e 102
Table 1.15. Having, Belonging, and Being in Consciousness

(and Other Mental States) ........ccceevveeiiiienciieiiieeiee e 103
Table 1.16. The Having-Ness of Consciousness

(and Other Mental States) .........cceeevieriieniiieiiieeiee e 104
Table 1.17. The Belonging-Ness of Consciousness

(and Other Mental States) .........cceevvieviieercieerieeeeecie e 105
Table 1.18. The Being-Ness of Consciousness

(and Other Mental States) .......c.cceeeeeierieninenineneeeeeeeenie e 106
Table 1.19. Cognitive Partiality in Different Mental States............cccccceneenee. 108
Table 1.20. Emotional Non-Neutrality and Behavioral Alteration

in Different Mental States .........coceeveeievieninieninicncciceecieneee 109
Table 1.21. The Limits of Intuition in Unconsciousness...........cc.ceceevverveneenne 110
Table 1.22. The Wealth/Poverty Dialectics in Different Mental States:

The Case of CoOgNition..........cecueeiirienienieieeeece e 111
Table 1.23. The Wealth/Poverty Dialectics in Different Mental States:

The Case of Emotion and Behavior ........cccccoocevviiiiiincencennene 112
Table 1.24. The Theoretical Debate on Nature and Nurture .........c.ccecueeeeeneee. 113
Table 1.25. Physical Challenges to Hyper-Spatial Consciousness................ 115
Table 1.26. The Theory of Floating Consciousness...........coceveeveeeeveruennenne. 116
Table 1.27. The Potential of Unfolding Unconsciousness ...........c..cceeveeeeenen. 118
Table 1.28. The Future Exploration of Unfolding Unconsciousness ............. 119
Table 1.29. Creative Techniques and TraitS.........ccccveveeeeieeienieniesieeeeeeee, 120
Table 1.30. The Desirability of Creativity, and Its Dark Sides ...........c..c....... 121
Table 1.31. Posthuman-Ism, Post-Humanism, and Trans-Humanism ........... 123
Table 1.32. Three Great Future Transformations of the Martial Body .......... 124
Table 1.33. Three Great Future Transformations of the Sexual Body ........... 126

Category IV: Visions on History

Table 1.34. The Trinity of Pre-Modernity...........ccecveveveienienienieeeeeeeeee, 127
Table 1.35. The Trinity of MOdeInity .........cccoevevieriieiieeieeieeieieeieeie e 128
Table 1.36. The Trinity of Post-Modernity ...........ccccvevveeierienienieeeeee e, 130

Table 1.37. The Trinity of After-Postmodernity ..........ccceevvevirieeveeeciveenneenne, 131



Tables xiii

Category V:
Table 4.1.
Table 4.2.

Category VI:

Table 4.3.
Table 4.4.

Table 4.5.
Table 4.6.
Table 4.7.
Table 4.8.
Table 4.9.
Table 4.10.
Table 4.11.
Table 4.12.
Table 4.13.
Table 4.14.
Table 4.15.
Table 4.16.
Table 4.17.

Table 4.18.

Visions on Methodology
Sophisticated Methodological Holism. ........cc.ccccevveiiniencnncene 365
On Reductionism and Reverse-Reductionism............cccceevennene 369

Visions on Ontology

The Conception of Existential Dialectics. ........cccevvveervierveennnen. 374
The Syntax of Existential Dialectics I:

The PrinCiples.......cecueeriierieeiiecie e e e 377
The Syntax of Existential Dialectics II:

The Principles as Short Cuts. .......cceccveevveerieerieeie e 393
The Syntax of Existential Dialectics III:

The Principles as Family Resemblances. ..........c.ccecevceeieniinennenn 395
The Syntax of Existential Dialectics IV:

The Dialectic Constraints Imposed by the Principles.................. 396
The Syntax of Existential Dialectics V:

Further Clarifications. ..........cccceevuerienienienieeeccee e 399
The Syntax of Existential Dialectics VI:

The Dilemma of Specific vs. General Ontology. .........ccceeeueene. 401
The Syntax of Existential Dialectics VII:

Types of Inappropriate Family Resemblances ............cccc.eeuuee.nee. 403
The Semantics of Existential Dialectics. ........ccccevverienerriennennee. 405
The Pragmatics of Existential Dialectics..........cocevveeeeveneeniennenne. 407
The Freedom/Unfreedom Dialectics ..........ccceveverereeeenicnicnenne. 409
The Equality/Inequality Dialectics..........cccvevurrrerieniierieeieeieeen. 412
The Duality of Oppression in Existential Dialectics:

Oppression and Self-Oppression.........ocveevvecveeververeereesveeseennnes 414

The Structure of Existential Dialectics I:

The Freedom/Unfreedom and Equality/Inequality Dialectics.....416
The Structure of Existential Dialectics II:

The Wealth/Poverty DialectiCs.........ccevevevriierieeniiienieeiie e 417
The Structure of Existential Dialectics III:

The Civilization/Barbarity Dialectics.........ccccoeveeriienieenireeieenne, 418



Xiv

The Future of Post-Human Chemistry

Category VII. Visions on Society (Socio-Political)

Table 4.19.
Table 4.20.

Table 4.21.
Table 4.22.

Table 4.23.

Table 4.24.

Table 4.25.
Table 4.26.

Table 4.27.

The Double Sides of Virtual Organizations ...........cccceeceeevernennee. 419
Beyond the World of Titans, and the Remaking

OFf WOrld Order......coueeuiiiiiiiiniiniieceeeecee e 421
The Origins of Authoritarian Liberal Democracy ............c.c....... 422
The Theory of Post-Democracy I:

The Priority of Freedom over Equality .........ccccoevevivvireenieennen, 423
The Theory of Post-Democracy II:

The Priority of Equality over Freedom .........cccccccvvevveeiiveennennne. 425
The Theory of Post-Democracy I11I:

The Transcendence of Freedom and Equality ..........ccccccuveennennnee. 426
Democracy, Non-Democracy, and Post-Democracy................... 428
Multiple Causes of the Emergence of

POSt-DEMOCTACY ...eouvveiniiieiieeiie et 431
Some Clarifications on Post-Capitalism

and Post-DemOCIaCY .......ccccvrverierieriieiieee e 433

Category VIII. Visions on Society (Socio-Economic)

Table 4.28.

Table 4.29.

Table 4.30.

Table 4.31.

Table 4.32.

Table 4.33.
Table 4.34.

The Theory of Post-Capitalism I.1: By Group—

Ex: Spiritual/Communal in the Trans-Feminine Calling............. 437
The Theory of Post-Capitalism 1.2: By Nation-State—

Ex: Spiritual/Communal in the Trans-Sinitic Calling ................ 438
The Theory of Post-Capitalism 1.3: By Region—

Ex: Spiritual/Communal in the Trans-Islamic Calling................ 439
The Theory of Post-Capitalism 1.4: By Universe—

Ex: Spiritual/Communal in the Trans-Outerspace Calling ......... 440
The Theory of Post-Capitalism II: Spiritual/

Individualistic in the Post-Human Elitist Calling ..........c............ 441
Capitalism, Non-Capitalism, and Post-Capitalism ..................... 443
Multiple Causes of the Emergence of Post-Capitalism............... 446



Tables XV

Category IX: Visions on Culture

Table 4.35. The Theoretical Debate on Civilization ...........cccccveeveveeevveenneennne. 448
Table 4.36. No Freedom Without Unfreedom

in the Civilizing PrOCESSES ......cccveveereieiieiieieeieeieeeie e 449
Table 4.37. No Equality Without Inequality

in the Civilizing ProCESSES ......cccvevveriieiieiieieeieeieeeie e 451
Table 4.38. Five Theses on Post-Civilization .............ccceeeveeeereeecreeecreeeneeenne 453
Table 4.39. Barbarity, Civilization, and Post-Civilization ...............ccceeueene.. 454
Table 4.40. Types of Super Civilization in the CoSMOS .........cccccverrvveenerennee. 455
Table 4.41. The Civilizational Project from Pre-Modernity

to After-Postmodernity .........ccceevveerieerieeiiieie e 457
Table 4.42. Civilizational HOLiSM .......cccocieeciiiiiiiieie e 459
Table 4.43. Theories on Civilizational HOliSm ...........ccceevieviieeiienieeeeee, 462
Table 4.44. Three Great Future Transformations of Mind Games................. 467






ACKNOWLEDGMENTS

Like all previous books of mine, this one here is written to challenge
conventional wisdom and to replace it with an alternative novel way of
thinking—or this time, a new theory to understand the future fate of
chemistry (in relation to substances and their changes).

Therefore, this book receives no external funding nor help from any
formal organization or institution, because of its political incorrectness—
as this is something that I often stressed in all my previous books.

My only reward is that wonderful feeling of discovering something
new not thought of before in intellectual history.

And as always, I bear the sole responsibility for the ideas presented in
this book.






ABBREVIATIONS

ALD = Peter Baofu. 2007. The Rise of Authoritarian Liberal Democracy:
A Preface to a New Theory of Comparative Political Systems.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

BCIV = Peter Baofu. 2006. Beyond Civilization to Post-Civilization:
Conceiving a Better Model of Life Settlement to Supersede
Civilization. NY: Peter Lang Publishing, Inc.

BCPC = Peter Baofu. 2005. Beyond Capitalism to Post-Capitalism:
Conceiving a Better Model of Wealth Acquisition to Supersede
Capitalism. NY: The Edwin Mellen Press.

BCOS = Peter Baofu. 2010. Beyond Cosmology to Post-Cosmology: A
Preface to a New Theory of Different Worlds. Cambridge, England:
Cambridge International Science Publishing, Ltd.

BDPDI1 = Peter Baofu. 2004. Volume 1. Beyond Democracy to Post-
Democracy: Conceiving a Better Model of Governance to Supersede
Democracy. NY: The Edwin Mellen Press.

BDPD2 = Peter Baofu. 2004. Volume 2. Beyond Democracy to Post-
Democracy: Conceiving a Better Model of Governance to Supersede
Democracy. NY: The Edwin Mellen Press.

BEPE = Peter Baofu. 2011. Beyond Ethics to Post-Ethics: A Preface to a
New Theory of Morality and Immorality. Charlotte, NC: Infomration
Age Publishing.

BNN = Peter Baofu. 2006. Beyond Nature and Nurture: Conceivng a
Better Way to Understand Genes and Memes. Cambridge, England:
Cambridge Scholars Publishing, Ltd.

BWT = Peter Baofu. 2007. Beyond the World of Titans, and the Renaking
of World Order: A Preface to a New Logic of Empire-Building.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FAE = Peter Baofu. 2007. The Future of Aesthetic Experience: Conceiving
a Better Way to Understand Beauty, Ugliness and the Rest.
Cambridge, England: Cambridge Scholars Publishing, Ltd.



XX The Future of Post-Human Chemistry

FC = Peter Baofu. 2007. The Future of Complexity: Conceiving a Better
Way to Understand Order and Chaos. London, United Kingdom:
World Scientific Publishing Co.

FCD = Peter Baofu. 2002. The Future of Capitalism and Democracy. MD:
The University Press of America.

FHC1 = Peter Baofu. 2000. Volume 1. The Future of Human Civilization.
NY: The Edwin Mellen Press.

FHC2 = Peter Baofu. 2000. Volume 2. The Future of Human Civilization.
NY: The Edwin Mellen Press.

FIA = Peter Baofu. 2008. The Future of Information Architecture:
Conceiving a Better Way to Understand Taxonomy, Network, and
Intelligence. Oxford, England: Chandos Publishing (Oxford) Limited.

FPHA = Peter Baofu. 2011. The Future of Post-Human Acoustics: A
Preface to a New Theory of Sound and Silence. Cambridge, England:
Cambridge International Science Publishing, Ltd.

FPHC = Peter Baofu. 2004. The Future of Post-Human Consciousness.
NY: The Edwin Mellen Press.

FPHCHEM = Peter Baofu. 2011. The Future of Post-Human Chemistry: A
Preface to a New Theory of Substances and their Changes. England:
Cambridge Scholars Publishing, Ltd.

FPHCHESS = Peter Baofu. 2010. The Future of Post-Human Chess: A
Preface to a New Theory of Tactics and Strategy. Cambridge,
England: Cambridge International Science Publishing, Ltd.

FPHCOM = Peter Baofu. 2011. The Future of Post-Human Computing: A
Preface to a New Theory of Hardware and Software. Cambridge,
England: Cambridge International Science Publishing, Ltd.

FPHCT = Peter Baofu. 2009. The Future of Post-Human Creative
Thinking: A Preface to a New Theory of Invention and Innovation.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FPHDA = Peter Baofu. 2011. The Future of Post-Human Data Analysis: A
Preface to a New Theory of Quantitative and Qualitative Research.
Cambridge, England: Cambridge International Science Publishing,
Ltd.

FPHE = Peter Baofu. 2009. The Future of Post-Human Engineering: A
Preface to a New Theory of Technology. Cambridge, England:
Cambridge Scholars Publishing, Ltd.

FPHEDU = Peter Baofu. 2011. The Future of Post-Human Education: A
Preface to a New Theory of Teaching and Learning. Cambridge,
England: Cambridge International Science Publishing, Ltd.



List of Abbreviations xxi

FPHFS = Peter Baofu. 2010. The Future of Post-Human Formal Science:
A Preface to a New Theory of Abstraction and Application.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FPHG = Peter Baofu. 2009. The Future of Post-Human Geometry: A
Preface to a New Theory of Infinity, Symmetry, and Dimensionality.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FPHGAM = Peter Baofu. 2011. The Future of Post-Human Gambling: A
Preface to a New Theory of Risk and Caution. Cambridge, England:
Cambridge International Science Publishing, Ltd.

FPHGEOL = Peter Baofu. 2010. The Future of Post-Human Geology: A
Preface to a New Theory of Statics and Dynamics. Cambridge,
England: Cambridge International Science Publishing, Ltd.

FPHH = Peter Baofu. 2011. The Future of Post-Human Humor: A Preface
to a New Theory of Joking and Laughing. Cambridge, England:
Cambridge International Science Publishing, Ltd.

FPHK = Peter Baofu. 2008. The Future of Post-Human Knowledge: A
Preface to a New Theory of Methodology and Ontology. Oxford,
England: Chandos Publishing (Oxford) Limited.

FPHL = Peter Baofu. 2009. The Future of Post-Human Language: A
Preface to a New Theory of Structure, Context, and Learning.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FPHLAW = Peter Baofu. 2010. The Future of Post-Human Law: A
Preface to a New Theory of Necessity, Contingency, and Justice.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FPHLIT = Peter Baofu. 2011. The Future of Post-Human Literature: A
Preface to a New Theory of Fiction and Non-Fiction. Cambridge,
England: Cambridge International Science Publishing, Ltd.

FPHMA = Peter Baofu. 2009. The Future of Post-Human Martial Arts: A
Preface to a New Theory of the Body and Spirit of Warriors.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FPHML = Peter Baofu. 2008. The Future of Post-Human Mathematical
Logic: A Preface to a New Theory of Rationality. Cambridge,
England: Cambridge Scholars Publishing, Ltd.

FPHMM = Peter Baofu. 2009. The Future of Post-Human Mass Media: A
Preface to a New Theory of Technology. Cambridge, England:
Cambridge Scholars Publishing, Ltd.

FPHO = Peter Baofu. 2009. The Future of Post-Human Organization: A
Preface to a New Theory of Communication, Decision-Making, and
Leadership..Cambridge, England: Cambridge Scholars Publishing,



XXii The Future of Post-Human Chemistry

Ltd.

FPHP = Peter Baofu. 2010. The Future of Post-Human Personality: A
Preface to a New Theory of Normality and Abnormality. Cambridge,
England: Cambridge International Science Publishing, Ltd.

FPHR = Peter Baofu. 2010. The Future of Post-Human Religion: A
Preface to a New Theory of Spirituality. Cambridge, England:
Cambridge International Science Publishing, Ltd.

FPHS = Peter Baofu. 2010. The Future of Post-Human Sexuality: A
Preface to a New Theory of the Body and Spirit of Love-Makers.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FPHST = Peter Baofu. 2006. The Future of Post-Human Space-Time:
Conceivng a Better Way to Understand Space and Time. New York:
Peter Lang Publishing, Inc.

FPHU = Peter Baofu. 2008. The Future of Post-Human Unconsciousness:
A Preface to a New Theory of Anomalous Experience. Cambridge,
England: Cambridge Scholars Publishing, Ltd.

FPHUP = Peter Baofu. 2009. The Future of Post-Human Urban Planning:
A Preface to a New Theory of Density, Void, and Sustainability.
Cambridge, England: Cambridge Scholars Publishing, Ltd.

FPHWP = Peter Baofu. 2010. The Future of Post-Human War and Peace:
A Preface to a New Theory of Aggression and Pacificity. Cambridge,
England: Cambridge Scholars Publishing, Ltd.



* PART ONE

Introduction






CHAPTER 1
INTRODUCTION—THE VALUE OF CHEMISTRY

Chemistry [is] the central science.
—Theodore Brown, et al. (2011)

The Contestable Crowning of Chemistry

Is chemistry really so valuable that, as Theodore L. Brown (2011) and
his colleagues continued to claim in the twelfth edition of their work in
2011, chemistry is “the central science,” in connecting the physical
sciences with the life and applied sciences? (WK 2011 & 20111; C.
Reinhardt 2001)

This crowning of chemistry, however, can be contrasted with an
opposing view, as Michael Polanyi once questioned the centrality of
chemistry, when he wrote that “[n]Jo inanimate object is ever fully
determined by the laws of...chemistry,” so other fields of study are just as
important. (BQ 2011)

Contrary to these conflicting views about chemistry (and other ones as
will be discussed in the book), chemistry (in relation to substances and
their changes) is neither possible nor desirable to the extent that the
respective ideologues (on different sides) would like us to believe.

This challenge to the conflicting views about chemistry does not
mean, however, that chemistry is useless, or that those fields of study
(related to chemistry) like astronomy, physics, geology, mathematics,
material science, biology, psychology, computer science, and so on should
be ignored too. Of course, neither of these extreme views is reasonable.

Instead, this book provides an alternative (better) way to understand
the future of chemistry, especially in the dialectic context of substances
and their changes—while learning from different approaches in the
literature but without favoring any one of them (nor integrating them,
since they are not necessarily compatible with each other).
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In other words, this book offers a new theory (that is, the creational
theory of chemistry) to go beyond the existing approaches in an original
way.

If successful, this seminal project is to fundamentally change the way
that we think about chemistry, from the combined perspectives of the
mind, nature, society, and culture, with enormous implications for the
human future and what I originally called its “post-human” fate.

Substances and their Changes in Chemistry

A good point of departure is to define the word “chemistry,” which
“comes from the earlier study of alchemy, which is a set of practices that
encompasses elements of chemistry, metallurgy, philosophy, astrology,
astronomy, mysticism and medicine.” (WK 2011)

In turn, the word “alchemy” is “from the Arabic word 'sl—es'
meaning 'value” and “is commonly thought of as the quest to turn lead or
another common starting material into gold.” (WK 2011; A. Cockren
2011)

If traced further back, this Arabic understanding of alchemy as the
pursuit of value “is thought to have Egyptian origins. Many believe that
the Arabic word 'alchemy' is derived from the word Chemi or Kimi, which
is the ancient name of Egypt in Egyptian.” (WK 2011; J. Needham 1980;
R. Kiralj 2006; M. McCarthy 2004)

Then, the word “alchemy” was later “borrowed by the Greeks, and
from the Greeks by the Arabs when they occupied Alexandria (Egypt) in
the 7th century. The Arabs added the Arabic definite article 'al' to the
word, resulting in the word 'sL—wSlI' (al-kimiya). Thus, an alchemist was
called a 'chemist' in popular speech, and later the suffix '-ry' was added to
this to describe the art of the chemist as 'chemistry.” (WK 2011)

Nowadays, the word “chemistry” simply refers to “the science of
matter and the changes it undergoes. The science of matter is also
addressed by physics, but while physics takes a more general and
fundamental approach, chemistry is more specialized, being concerned
with the composition, behavior (or reaction), structure, and properties of
matter, as well as the changes it undergoes during chemical reactions.”
(WK 2011; MWMD 2007)

In other words, the word “chemistry” refers to “a physical science
which studies various substances, atoms, molecules, crystals and other
aggregates of matter whether in isolation or combination, and which
incorporates the concepts of energy and entropy in relation to the
spontaneity of chemical processes.” (WK 2011)
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Some scholars provide more concise definitions. For instance, Linus
Pauling (1947) defined it as “the science of substances: their structure,
their properties, and the reactions that change them into other substances,”
whereas Raymond Chang (1998) defined it as “the study of matter and the
changes it undergoes.” (WK 2011)

These different definitions thus suggest that the study of chemistry
requires an examination of both substances and their changes, as described
below, in that order (and summarized in Table 1.1).

Chemical Substances

The term “substance” here in chemistry (or more precisely, “chemical
substance”) refers to “a kind of matter with a definite composition and set
of properties. Strictly speaking, a mixture of compounds, elements or
compounds and elements is not a chemical substance, but it may be called
a chemical. Most of the substances we encounter in our daily life are some
kind of mixture; for example: air, alloys, biomass, etc.” (WK 2011; J. Hill
2005)

Chemical substances can be understood in terms of their composition
(e.g., atoms, compounds, molecules, crystals, etc.), properties (e.g, acidity,
melting point, solubility, absorption, color, odor, etc.), and structure (e.g.,
bonding, density, orbital, etc.), for instance. (WK 2011 & 2011e)

And these can be showed in relation to different concepts. Consider,
for illustration, a few major concepts like (a) atom, (b) element, (c)
compound, (d) molecule, (¢) mole, (f) ion and salt, and (g) acidity and
basicity—as described below.

Atom

The word “atom” refers to “the basic unit of chemistry” which
“consists of a positively charged core (the atomic nucleus) which contains
protons and neutrons, and which maintains a number of electrons to
balance the positive charge in the nucleus.” (WK 2011)

Besides, the atom is “also the smallest entity that can be envisaged to
retain some of the chemical properties of the element, such as
electronegativity, ionization potential, preferred oxidation state(s),
coordination number, and preferred types of bonds to form (e.g., metallic,
ionic, covalent).” (WK 2011)
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Element

The word “element” refers to “a substance which is composed of a
single type of atom. A chemical element is characterized by a particular
number of protons in the nuclei of its atoms. This number is known as the
atomic number of the element. For example, all atoms with 6 protons in
their nuclei are atoms of the chemical element carbon, and all atoms with
92 protons in their nuclei are atoms of the element uranium.” (WK 2011)

Chemical elements can exist naturally or artificially: “Ninety—four
different chemical elements or types of atoms based on the number of
protons exist naturally. A further 18 have been recognised by IUPAC as
existing artificially only. Although all the nuclei of all atoms belonging to
one element will have the same number of protons, they may not
necessarily have the same number of neutrons; such atoms are termed
isotopes. In fact several isotopes of an element may exist.” (WK 2011)

And “[t]he most convenient presentation of the chemical elements is
in the periodic table of the chemical elements, which groups elements by
atomic number.” (WK 2011)

Compound

The word “compound” refers to “a substance with a particular ratio of
atoms of particular chemical elements which determines its composition,
and a particular organization which determines chemical properties.” (WK
2011)

For example, “water is a compound containing hydrogen and oxygen
in the ratio of two to one, with the oxygen atom between the two hydrogen
atoms, and an angle of 104.5° between them. Compounds are formed and
interconverted by chemical reactions.” (WK 2011)

Molecule

Just as a “compound” is more complicated than an “element”—the
same can be said about a “molecule,” which can be more complicated than
a “compound.”

The word “molecule” refers to “the smallest indivisible portion of a
pure chemical substance that has its unique set of chemical properties, that
is, its potential to undergo a certain set of chemical reactions with other
substances....Molecules are typically a set of atoms bound together by
covalent bonds, such that the structure is electrically neutral and all
valence electrons are paired with other electrons either in bonds or in lone
pairs”—and thus “[m]olecules can exist as electrically neutral units unlike
ions.” (WK 2011)
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In fact, “[o]ne of the main characteristic of a molecule is its geometry
often called its structure. While the structure of diatomic, triatomic or tetra
atomic molecules may be trivial (linear, angular pyramidal etc.), the
structure of polyatomic molecules that are constituted of more than six
atoms (of several elements) can be crucial for its chemical nature.” (WK
2011)

Another concept closely related to that of “molecule” is known as
“bonding,” which refers to “[a]toms sticking together in molecules or
crystals,” so that they are “bonded with one another. A chemical bond may
be visualized as the multipole balance between the positive charges in the
nuclei and the negative charges oscillating about them.” (WK 2011; A.
Carpi 2011)

However, not all chemical substances are “molecules,” as some of
them are simply lone atoms or, alternatively, special compounds. After all,
“[m]ost chemical elements are composed of lone atoms as their smallest
discrete unit. Other types of substances, such as ionic compounds and
network solids, are organized in such a way as to lack the existence of
identifiable molecules per se. Instead, these substances are discussed in
terms of formula units or unit cells as the smallest repeating structure
within the substance; as they lack identifiable molecules.” (WK 2011)

Mole

The word “mole” refers to “a unit to measure amount of substance
(also called chemical amount). A mole is the amount of a substance that
contains as many elementary entities (atoms, molecules or ions) as there
are atoms in 0.012 kilogram (or 12 grams) of carbon-12, where the
carbon-12 atoms are unbound, at rest and in their ground state.” (WK
2011)

More precisely, “[t]he number of entities per mole is known as the
Avogadro constant, and is determined empirically. The currently accepted
value is 6.02214179(30)x10” mol™' (2007 CODATA). One way to
understand the meaning of the term 'mole’ is to compare and contrast it to
terms such as dozen. Just as one dozen eggs contains 12 individual eggs,
one mole contains 6.02214179(30)x10* atoms, molecules or other
particles. The term is used because it is much easier to say, for example, 1
mole of carbon, than it is to say 6.02214179(30)x10* carbon atoms, and
because moles of chemicals represent a scale that is easy to experience.”
(WK 2011)

And “[t]he amount of substance of a solute per volume of solution is
known as amount of substance concentration, or molarity for short.
Molarity is the quantity most commonly used to express the concentration
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of a solution in the chemical laboratory. The most commonly used units
for molarity are mol/L (the official SI units are mol/m3).” (WK 2011)

Ion and Salt

The word “ion” refers to “a charged [non-neutral] species, an atom or
a molecule, that has lost or gained one or more electrons. Positively
charged cations (e.g. sodium cation Na+) and negatively charged anions
(e.g. chloride Cl-) can form a crystalline lattice of neutral salts (e.g.
sodium chloride NaCl). Examples of polyatomic ions that do not split up
during acid-base reactions are hydroxide (OH—) and phosphate (PO43-).”
(WK 2011)

By the way, “ions in the gaseous phase are often known as plasma.”
(WK 2011)

Acidity and Basicity

And the words “acidity” and “basicity” can be explained in different
ways, depending on a particular chemical theory to be used.

For instance, in accordance to “Arrhenius theory,...an acid is a
substance that produces hydronium ions when it is dissolved in water, and
a base is one that produces hydroxide ions when dissolved in water.” (WK
2011)

Alternatively, in accordance to “Brensted—Lowry acid-base theory,
acids are substances that donate a positive hydrogen ion to another
substance in a chemical reaction; by extension, a base is the substance
which receives that hydrogen ion.” (WK 2011)

In any event—*acid strength is commonly measured by two methods.
One measurement, based on the Arrhenius definition of acidity, is pH,
which is a measurement of the hydronium ion concentration in a solution,
as expressed on a negative logarithmic scale. Thus, solutions that have a
low pH have a high hydronium ion concentration, and can be said to be
more acidic. The other measurement, based on the Brensted—Lowry
definition, is the acid dissociation constant (Ka), which measure the
relative ability of a substance to act as an acid under the Bronsted—Lowry
definition of an acid. That is, substances with a higher Ka are more likely
to donate hydrogen ions in chemical reactions than those with lower Ka
values.” (WK 2011)



