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The Importance of I ntegrating Natureinto Our Artificial Systems
Introduction

“The mere formulation of a problem is far more essential thasalstion, which may be merely a matter
of mathematical or experimental skills. To raise new questiomspassibilities, to regard old problems
from a new angle require creative imagination and marks real advanceeints.”

Albert Einstein

As we continue to manage our artificial systemss itnportant for us to remember this statement because
it summarizes our current situation rather perfectlyeneafter all these years, we’re still confused, and we
have never learned or understood what the actual praslefirhis paper will provide a unique perspective
and hypothesis to describe: the starting point andcéimemon denominatoof the problem; how this
common denominatocorrelates to the continual degradation and/or eventieskbdown in the vast
majority of our artificial systems; and how the résgration of thicommon denominataran be applied to
restore and/or enhance the overall performance andralstay to these systems.

Paradigm Shifts

When we consider that problems can only be solved wh&nrobot causesecome known, our ongoing
difficulties with so many of our artificial systembaild not be viewed as a mere coincidence; we must
realize that we could also have misinterpreted theeeptoblem all along. As human beings, our personal
biases will often prejudice our ability to think clearlytkven open mind, and cause us to pre-conceive the
form and manner in which we think the solution should be like.

Instead of relying on the same old conventional wisdom aradjgam — which is, as it pertains to this
subject, the most popular and prevailing way world académmés, interprets, and percewesarth and
how its natural processes function — we need to questidrresvaluate its validity by becoming more
acquainted with specific aspects about the earth thaeem to have overlooked and missed. After all, it
may have some inaccuracies and flaws, and who’s to saythls is the_onlyfoundation there is to
formulate and base our solutions on.

The old paradigm
Most of the informational data we have amassed andddaso far about thq
earth has been derived from accessible areas only, wkeithins to things
gathered at or slightly below the surface, or above amepl Furthermore
given that: nearly 75% of our planet is covered and uedéhnrthe ocean ant
we have charted and mapped less than 1% of the oceanvilednave never e
gained access into earth’s inner core; and our deepestgtemetve have 1\«.
ever made (12,262 meters) still represents a fractidineogarth’s outer crustjs
etc., we must humbly acknowledge that our entire bddenowledge and
everything that we think and perceive to know about thiseplaemains
extremely limited and skewed.
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As a result of this imbalance, there is a high probghtiat many of the solutions we have already adopted
or are about to implement may be — because they weeel lsing our old paradigm — flawed as well. We
just haven't realized it yet. This doesn’t mean we &habandon everything that we have learned so far, it
just means that we need more information from speadi@asain order to provide the balance we need to
properly discern what is true from the things that are M@oing so will help us to formulate better and
more accurate solutions in our quest to advance humanity.

The new paradigm

The inability to overcome the extreme depth and presgutes bottom
of the oceans has kept this region of the earth virtlnadigen from us
for centuries. The danger and cost have simply beergiteat for
manned exploration. However, with the recent advéninmnanned
submersible hybrid remote operated vehicles (HROV), dagitizideo
images and other information can now be transmittectah time to
scientists all over the world, and physical samplesl@agathered fo
analysis. The need to obtain this information by marsodxinersibles
is no longer necessary. Some of this new informahas already
revealed things about the earth that we never knew befdrecause

they were out of sight and out of mind. NereusHybrid Remot¢ OperatecVehicle
Woods Hole Oceanographic Institution

More importantly, this has revealed and reconfirmed tavhat thecommon denominatahat is behind
earth’s natural process, how it functions, and why oungblgs the way it is. As we continue throughout
this new age of oceanic exploration, the new inforomatve receive will dispel the myths within our old
paradigm, and start to shift us towards the adoptiomefrger and more accurate one.

Rediscovering the common denominator
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There are about five hundred and ninety volcanoes onuttigéce of the earth that are known to exist.
Based on records from the past 30 years, an averagayf#eicanoes have been confirmed to be active
simultaneously. As these volcanoes erupt, they spew

and emit into the atmosphere large amounts of sulfur The pH Scale
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a common function of the earth’s natural process. http://www.ems.psu/info/explore/acidr/phscale




While it is important for us to look for ways to miniraipollution and to
protect the environment, it is equally important that weidhbecoming
confused as to how earth’s natural process actually workisis is
because in order to become fully compatible and sustaimatbhlenature,
we must try to find as many ways as we can to reintrodnddntegrate
nature back into our artificial systems whenever pbessi This will |
require us to be able to mimic it. And, we certainlp'tdo that if we g
continue to misinterpret it and believe in myths.
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Volcanic emissions of sulfur dioxid&(¥), and its ensuing reaction with

atmospheric water vapor and seawater, offers perhapsoisé persuasive explanation as to why the
element of hydrogerH("), or acidity, is, and has always been, the ceaimon denominatdsehind earth’s
ecosystems and how they actually came to be.
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medium that carries and delivers it.

Logic dictates that this must be so because, if noraialvater was truly neutral in pH, and had no
acidifying component within it, it wouldn’t be able to diaor breakdown rocks and minerals into soil.
We can only imagine how much longer it would have takemdate these surface ecosystems.

Recent discoveries of undersqs
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have ever thought or imagined, in comparison with tlorsthe surface. The chemical reaction illustrated
below explains how nature converts elemental sulfto sulfur dioxide ) to break apart molecular
bonds of water to release two free and active hydrogen@oH") to create acidity.

S + O —» SO + HO — HSSG — H* + HSO; + O, — H" + SO

Sulfur + Oxygen yields Sulfur + Water elgis Sulfurous yields Hydrogen + Bisulfite xy@en yields Hydrogen + Sulfate
Dioxide Acid

As this acidity becomes available, nature then utilirese two hydrogen ion® H") to neutralize and
transform the Total Alkalinity, which is measured asabionatesHCO; ) and carbonate<(Qs), within
seawater into pure watdf£O), carbon dioxide©QO,), and sulfate$Q,").

H,SG; + HCQ — H.CO3+ HSGT — HO + CQt + HSQ + Q — H + SQ°
Sulfurous + Bicarbonate yields Carbonic + Bitllfiyields Water + Carbon + Bisulfite @xygen & vyields Acid + Sulfate
Acid Acid Dioxide Thiobacillus
The acidity within rainwater also illustrate Total precipitation, 2003

why land mass areas that receive hi ?
amounts of rainfall generally develop int e

acidic soils and why semi-arid and arid are "“ ,-,f,.» 4 ] L

continue to remain alkaline. In additior "% & 7“ ar

because the acidity within rainwate * " -~ — - -

essentially dissolves salt carbonates witt © & ?./ -ﬁ..«;'ﬂ SRk

soil, which creates more soil pore space ¢ T S0t E S0 et Y

keeps them open, salts are able to leacha 75~ | # ; y. v ;,fr e e

from the root zone, and it allows both oxyge o il A2 R e

and carbon dioxide to penetrate and exchal s notvicures e . oo 12

past the soil/air interface and deep e A e LN 5

throughout the soil profile. The ability t« ™ ™" g T
National Atmospheric Deposition Program/National Trends Network

continuously receive a sufficient amount  nte/inaspsws.eeds

acidity over time provides the most plausible reason, whyigh rainfall regions, soil salinity issues are
rare. And it explains why they have a much higher mieigmpulation density and are able to sequester
more soil organic carbon compared to low precipitati@as
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The natural process of volcanoes creating and using yadmlitransform the Total Alkalinity within
seawater into pure water and carbon dioxide may alsbebenost compelling reason why: the oceans of
the earth are still able to remain diluted and have netipitated out of solution; this planet has and
continues to have an atmosphere and is able to supmgretd. When we consider what has already
happened to inland seas that receive very little acithiy frainfall or volcanic activity, this may not be so
far fetched as it seems. Could this be the actual reaggnMars no longer has an ocean, has salt
carbonates on the surface, and has no atmosphere®Wh@tdvould happen to this planet if the total level
of volcanic activity began fluctuating and/or if it complgtstopped, could this happen here as well?

The correlation of sulfur, free hydrogen, and alkalimstglearly evident, and we must remember to factor

in the relationship between these components as wrateearth’s natural process, advance the issue of
sustainability and the way we use natural resources, andagbpsubjects such as global warming and

climate change.



The formula below illustrates how salt cations sugleacium bonds with bicarbonate anions to precipitate
out of solution. Other possible combinations includeditam; potassium; magnesium; chloride; etc.

Ca + (HC@), — CaCQ + HO + CO
Calcium + Bicarbonate yieldCalcium + Water + Carbon
Carbonate Dioxide

Theimportance of integrating natureinto our artificial systems

The process of creating enough free hydrogen to conerdétlel of bicarbonates/carbonates applies to our
artificial systems as well. Because whether the pralik: soil salinity on farmland; mineral scaling on
reverse osmosis filtration membranes, cooling towedshailers; or finding a better and more sustainable
way to process and utilize waste water; etc., the dpeedtsuccess or failure of these systems will be
determined primarily by our ability to adequately supply andleéguhe proper amount of free hydrogen
within them.

Reverse Osmosis Eiitin

Sall Sal|n|ty " Cooling Towers ) Wastewater Treatment
One such way is to use a special type of equipment knganerically as a Sfbulfurous Acid
Generator/Sulfur Burner. Unlike the methods that bdgicatidify by “importing and bringing in”
hydrogen from outside of system (the way strong acid<

like sulfuric acid do), this technique acts like a “miniattL

volcano” to artificially condition the water so that
releases free and active hydrogen within itself, wh
allows all of the acidity needed for pH control to
synthetically made entirely on-site, the exact sanag
nature does.

Since sulfurous acid is a weak acid, as it releasdgsts
hydrogen ion "), the remaining portion converts int
bisulfite HSG; ), a compound that can be used
prevent bio-film from plugging reverse osmosis filtratig
membranes; as a reducing agent to de-chlorinate wate
an aid to help deconstruct wastewater pharmaceuticals @ s 0 S
perchlorqte. Using t.hls pro_cess to lower the.' pH eveIQarmon SG/Sulfurous Acid Generator/Sulfur Burt
further will also result in causing suspended solidsetties

and molecular sulfur dioxideS() to form in solution, which enables this process to sgpand disinfect
both sludge and water simultaneously. The combinatidhesk features makes this method of processing
promising and worth looking into for a variety of applioas.

Conclusion

The most important part in problem solving is determiningtvtha actual problenis. This requires
objectivity and the ability to realize the existence aofdifferent and more accurate paradigm. By
reexamining volcanic emissions of sulfur dioxide and thenobal reaction it has with water, both in the
atmosphere and within the oceans, we can learn the cordemmminator behind earth’s natural process.
We can also find the root cause as to why our artifigistiesns deteriorate and why it is so important for us
to begin re-integrating nature back into our artificiateys to make them more viable and sustainable.



