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Preface
Breakthrough Technology has dramatically changed the landscape of agronomy, growing vegetation. An industry
that has come to rely, depend and prescribe meager solutions has shifted into the 21st century, like email, bluetooth, Wi-Fi, electronic banking and moreover the internet to name a few have changed our world.
This document conveys what these dependencies are, namely sulfurous acids, gypsum (calcium Sulfate) and pH,
how we depend on them, why over time they fail us and the shift in chemistry that replaces these three items
which cause vegetation vitality like never experience before.
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pH Defied
Do most roots chase nutrition, or do they chase hydration? What’s in that hydration? What’s your actual water
irrigation water contain versus the lab water results? What does rain make available from your soil, at what stage
of the rainfall, and do you contemplate the value it brings from dissolved oxygen?
Are the most soluble elements in soil toxic (Na, Cl), and the least soluble essential Ca, K, P?
Are we assessing the impact of bacteria, their colonies that form, the slime barriers they create and the toxic
wastes they produce?
How much impact does dissolved oxygen have in water, the aerification of soils and in agriculture?
If you have plenty of calcium and sulfate in your soil, should we be adding more calcium & sulfate (gypsum)
because our tissue is deficient of essential calcium or should we figure out how to harvest what you already
bought that is locked up in your soil that acid is not making available for your plant?
Are you acting on available nutrition by the Soil Paste Extraction method that shows how much of your nutrients
are available in lab water? Or are you looking at your available nutrition using your actual water, treated? Do you
understand the difference between what’s available with lab or your treated irrigation water, versus how much of
these nutrients are actually locked up in your soil?

Soil Analyses
Available Nutrition -vs- Exchangeable Cations
The soil analysis “method” of Exchangeable Cations reveals the total amount of minerals in your soil and most the
time it is substantially much greater than what you see in the “method” of Soil Paste Extraction, commonly
referred to as Available Nutrition which is just showing you what the lab water (or irrigation water, depending
what is specified by the grower) will release. There may be perhaps a few years of nutrition bound in the soil that
could be harvested if it could be released. Not all analyses give you this data, you have to know what to ask for.
When it is offered, usually the Soil Paste extraction is represented as Avail. and the Extractable Cations is
represented as Exchangeable. One phase of the WaterSOLV™ Program is designed to gradually harvest the
Exchangeable cations.
Current acids leave more calcium and sulfate in the soil day over day, year over year, in turn cementing the soils
when the intent of their addition is to be utilized by the plant. What we have done is determined how to release
the bicarbonate from the calcium with acid, to make it soluble in the acidified water. It works, but it is only
sustainable for about 1-2 years when the vegetation begins to deteriorate.
Gypsum (calcium sulfate) is acidified with sulfurous acid (sulfuric, N-pHuric, sulfur burner) and water, dissolving
minerals and metals into a soluble form so that when the plant takes up water, it can take up the nutrients. And
what we have stated before is at the end of each year you have more calcium and sulfate than you began with and
yet you continue to see calcium deficiency in the tissue analyses, as well as water not going down into the soil. The
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ever-increasing dilemma is readily identified by looking back at the amounts of Exchangeable Cations on your soil
analyses, versus the Soil Paste Extraction that just shows what your water can produce.
Soil Paste Extraction
What your water can solubilize from your soil

Exchangeable Cations
What cations your soil has in its entirety

Following are soil analyses. Notice the increased available nutrients between the various solutions used to break
them down. It did not require pH reduction, it required chemistry. And this is the first phase of several we need to
address, the availability of nutrition with water, the fate of the nutrition through the grow season, will it re-hydrate
or become part of cementing the soils. Treated is with WaterSOLV™ Curative and WaterSOLV™ BC. Untreated is
sulfuric acid and gypsum. This specific data is after 9 months from beginning of the study.
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Interesting to note, even the acetic acid has a solubility threshold regardless of pH, including a pH of zero! The
calcium as CaCO3, you would multiply the calcium number there by 2.5. That is about the capacity of the calcium
acetate, roughly 38,000 ppm at room temperature even at zero pH. It can go higher as temperatures are elevated
thought the sequestration falls apart at about 140 deg. Similar to sugar in tea, only so much can be dissolved.
Similar to sugar in hot tea, you can dissolve quite a bit more. However, when the hot tea cools, the sugar will drop
out and settle on the bottom. Minerals are very much the same. While sugar and sodium resolubilize, not much of
anything else does. WaterSOLV™ Curative allows them to re-dissolve in the presence of water.

Solubility of Nutrients and Toxins in Water
From most soluble to least

The more soluble, the more likely with water the plant will take it up. Notice the more toxic
products are extremely soluble, where the more essential products are less soluble. Hance when it
rains the plats absorb H2O, NO3-N, Dissolved Oxygen, followed by zinc chloride, some iron and so
on. As the plant gets dehydrated, these products tend to complex and crystalize restricting
hydration and nutrient flow.
Substance

Formula

Zinc chloride

ZnCl2

395

Toxin

Iron (III) perchlorate

Fe (ClO4)3

368

Toxin

Calcium permanganate

Ca (MnO4)2

338

Toxin

Potassium nitrite

KNO2

306

Potassium acetate

KC2H3O2

256

Sodium perchlorate

NaClO4

201

Toxin

Calcium perchlorate

Ca (ClO4)2

188

Toxin

Potassium thiosulfate

K2S2O3

155

Potassium hydrogen phosphate

K2HPO4

150

Calcium bromide

CaBr2

143

Manganese (II) nitrate

Mn (NO3)2

139

Iron (III) nitrate

Fe (NO3)3.9H2O

138

Calcium nitrate tetrahydrate

Ca (NO3)2.4H2O

129

Calcium nitrate

Ca (NO3)2

121

Potassium hydroxide

KOH

112

Potassium carbonate

K2CO3

111

Sodium hydroxide

NaOH

109

Urea

CO(NH2)2

108

Potassium phosphate

K3PO4

92

Iron (III) chloride

FeCl3.6H2O

92

Toxin

Sodium permanganate

NaMnO4

90

Toxin

Sodium nitrate

NaNO3

88

Monosodium phosphate

NaH2PO4

87

Calcium nitrite

Ca (NO2)2.4H2O

85

Sodium nitrite

NaNO2

81
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Calcium chloride

CaCl2

75

Toxin

Manganese (II) chloride

MnCl2

74

Toxin

Sodium thiosulfate

Na2S2O3

73

Hydrogen Chloride

HCl

70

Magnesium nitrate

Mg (NO3)2

70

Sodium metabisulfite

Na2S2O5

65

Manganese (II) sulfate

MnSO4

63

Iron (II) chloride

FeCl2

63

Toxin

Magnesium chloride

MgCl2

55

Toxin

Zinc sulfate

ZnSO4

54

Magnesium acetate

Mg(C2H3O2)2

53

Magnesium thiosulfate

MgS2O3

50

Magnesium perchlorate

Mg (ClO4)2

50

Potassium hydrogen sulfate

KHSO4

49

Sodium tetraphenylborate

NaB(C6H5)4

47

Sodium acetate

NaC2H3O2

46

Potassium oxalate

K2C2O4

36

Sodium chloride

NaCl

36

Magnesium sulfate

MgSO4

35

Calcium acetate

Ca(C2H3O2)2

35

Potassium chloride

KCl

34

Potassium hydrogen carbonate

KHCO3

34

Zinc permanganate

Zn (MnO4)2

33

Potassium nitrate

KNO3

32

Zinc acetate

Zn(C2H3O2)2

30

Iron (II) sulfate

FeSO4

29

Sodium sulfite

Na2SO3

27

Sodium metaborate

NaBO2

25

Potassium dihydrogen phosphate

KH2PO4

23

Sodium carbonate

Na2CO3

22

Sodium sulfate

Na2SO4

20

Calcium bicarbonate

Ca (HCO3)2

17

Oxalic acid

H2C2O4·2H2O

13

Sodium phosphate

Na3PO4

12

Potassium sulfate

K2SO4

11

Sodium hydrogen carbonate

NaHCO3

10

Sulfur dioxide

SO2

9

Potassium chlorate

KClO3

7

Potassium permanganate

KMnO4

6

Potassium persulfate

K2S2O8

5

Sodium oxalate

Na2C2O4

3

Sodium pyrophosphate at 0 deg. C

Na4P2O7

2

Monocalcium phosphate

Ca(H2PO4)2

2

Potassium perchlorate

KClO4

2
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Magnesium sulfite

MgSO3‧6H2O

0.52

Insoluble

Hydrogen Sulfide

H2S

0.33

Insoluble

Calcium sulfate

CaSO4.2H2O

0.255

Insoluble

Calcium hydroxide

Ca (OH)2

0.173

Insoluble

Zinc sulfite

ZnSO3.2H2O

0.16

Insoluble

Magnesium oxalate

MgC2O4

0.104

Insoluble

Calcium citrate

Ca3(C6H5O7)2

0.095

Insoluble

Magnesium carbonate

MgCO3

0.039

Insoluble

Manganese (II) oxalate

MnC2O4.2H2O

0.028

Insoluble

Iron (II) oxalate

FeC2O4.2H2O

0.008

Insoluble

Dicalcium phosphate

CaHPO4

0.004303

Insoluble

Calcium phosphate

Ca3(PO4)2

0.002

Insoluble

Magnesium hydroxide

Mg (OH)2

0.0009628

Insoluble

Calcium carbonate (Aragonite)

CaCO3-Aragonite

0.0007753

Insoluble

Calcium oxalate

CaC2O4

0.00067

Insoluble

Calcium carbonate (Calcite)

CaCO3-Calcite

0.000617

Insoluble

Manganese (II) hydroxide

Mn (OH)2

0.0003221

Insoluble

Magnesium phosphate

Mg3(PO4)2

0.0002588

Insoluble

Iron (II) carbonate

FeCO3

0.00006554

Insoluble

Iron (II) hydroxide

Fe (OH)2

0.00005255

Insoluble

Manganese (II) carbonate

MnCO3

0.00004877

Insoluble

Zinc carbonate

ZnCO3

0.00004692

Insoluble

Iron (III) hydroxide

Fe (OH)3

0.000000002

Insoluble

Zinc oxalate

ZnC2O4.2H2O

0.0000000004

Insoluble

Yet we can titrate these items in the lab using acetic acid or ammonium acetate “at a pH value up to 8.5”, and
expose most all the cations where acid couldn’t even at pH values as low as 2.5.
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Below Here is a soil analysis using “ammonium acetate” (NH4OAc) to expose all the cations in the soil Exchangeable Cations. Note the pH necessary to do this is NOT acidic, it is actually well above an acidic pH. How
does ammonium acetate break down these complexed nutrients without needed to be acidic? Can you do this in
your fields, gradually, as to harvest all the revenue locked up in the soils? That is what we do with WaterSOLV™,
and more!

It’s likely most the soil analyses you have had have been displaying both the Avail. (SPe / Saturation Paste Extract)
and the Exchangeable (Exch., Exchangeable Cations). Available being what lab water can make available,
extractable being what is actually there in the soil but not available with your water, or your treated water,
irrespective of pH.

This is pH Defied
Because WaterSOLV™ Products
react with the water similarly to
the ammonium acetate,
gradually releasing all this bound
nutrient, nutrient you’ve
purchased over time and have
not yet used.
By not having to lower the pH
excessively to make soluble
nutrition, look at what the USDA
says are the ideal pH values for
the uptake of various elements;
The USDA/NCRS in 2011
Published Solubility of Elements
are various pH Values. Driving pH
low and adding sulfuric acid is
not a sustainable solution.
Figure 6 – pH Sweet Spots
(conventional Agronomy) - USDA
– NRCS – National Agronomy
Manual - Section 503.8 Relationship Between soil pH and
Nutrient Availability

HCT, LLC, pH Defied, 1.3, 2020

Page 10 of 34

Source: https://www.dropbox.com/s/0u1vshxw1n8x5qv/western-states-methods-manual-2013.pdf?dl=0
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Adding Calcium Sulfate to Soils Saturated with Calcium Sulfate
I asked why labs recommend sulfuric acid and gypsum to soils saturated with calcium and sulfate and the answer is
always that’s what the system instructs. And when we enter the discussion this is not in the grower’s best interest,
the universal response is “we’re not in the business of making recommendations, or, we can’t recommend a
product due to the potential bias of their existing clients”.
But the recommendation is already being made, add gypsum and sulfuric acid to soils already saturated with them.
Add more sulfur from the sulfuric acid and N, even when N is saturated. Form our perspective, the system is
flawed in that the standard was set decades ago, the problems with it have been identified by the trusted
authorities and nobody is doing anything about it, at the expense of the grower!
Let’s start with the formation of scale. We believe the addition of acid to reduce the pH will dissolve scale in water
and make nutrient available in the water for the plant to drink. This is accurate but only for a given amount of
time. As the UC Davis study shows, and most growers have some to see, hardpan, the cementation of the soils,
standing water, the accumulation of sodium, chloride, boron, zinc, iron, manganese, increasing annually along with
calcium and phosphate – followed by increase pest and disease, more acid and more gypsum, …

STOP. The problem is known!
Below is the formation of scale. Exactly like growing rick crystals where they use mono ammonium phosphate and
as the water evaporates, the cations absorb bicarbonate and crystalize. Scale is the agglomeration of what we
refer to as cations, elements, minerals and metals, collectively referred to as TDS, TSS, Ec, total hardness, but not
“water”, carried in water. As the water dissipates, this is what happens – hard water spots, crystals.
As we dissolve scale it disassociates bicarbonates from the cations. As we dissolve salt, it disassociates sodium
from chloride. What disassociates calcium from phosphate is a higher energy than the energy that attracts them
called valence, the Cation+ and Anion- attraction similar to a magnet. You can out something on one side of the
magnet so that it doesn’t connect. In chemistry, we call that sequestration. Represented by the WaterSOLV™
arrows below, WaterSOLV™ AG readily sequesters the anions and cations. WaterSOLV™ AG is too weak to
disassociate the already formed complexes so WaterSOLV™ Curative is applied to readily disassociate the
complexes and sequester them so that they do not re-complex. They will remain hydratable ions, hydratable as
available nutrition in the form of TDS and Ec,
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As we add gypsum and sulfuric acid to drive calcium into solution for the plants to drink, over time, this is what
happens. Usually over 3 years it becomes an intolerable and expensive issue.

“Strong Acids will NOT Dissolve the Salts of Strong Acids”
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What happens is as the water evaporates, the minerals and metals acidified that were not consumed by the plant
concentrate, nucleate and form a denser crystal that does not re-acidify i.e. “The evaporated salts of strong acids
are not re-dissolved by strong acids”. For example, the calcium becomes more like quartz or glass, insoluble in the
acids we use in agronomy. Calcium sulfate / gypsum, is itself extremely insoluble. Gypsum also absorbs moisture,
competing with the plant for water. As the plant becomes dehydrated, it also has the effects of these insoluble
salts within its cellular structure hindering growth, health and overall vitality.

Reference: https://www.dropbox.com/s/p43pypi4ctzzy42/USDA-NRCS-National%20Agronomy%20Manual%20-%202011.pdf?dl=0

Nutrient Pollution in Areas Where Nutrients are Accumulating
Part 503-2 Page 47
While farmers collectively have been making sound economic management decisions, the unexpected
consequence of these decisions has resulted in the increased potential for nutrient pollution in the areas where
nutrients are accumulating.

503.22 Basic soil fertility

Plant nutrition - What is an essential element? An essential mineral element is one that is required for normal
plant growth and reproduction. With the exception of carbon (C) and oxygen (O), which are supplied from the
atmosphere, the essential elements are obtained from the soil. The amount of each element required by the plant
varies; however, all essential elements are equally important in terms of plant physiological processes and plant
growth.

Effect of pH on nutrient availability
Many soil elements change form as a result of chemical reactions in the soil. Plants may or may not
be able to use elements in some of these forms. Because pH influences the soil concentration and,
thus, the availability of plant nutrients, it is responsible for the solubility of many nutrient elements.
Figure 503–8 illustrates the relationship between soil pH and the relative plant availability of
nutrients.

• K, Ca, and Mg—These nutrients are most available in soils with pH levels greater than 6.0. They
are generally not as available for plant uptake in acid soils since they may have been partially
leached out of the soil profile.
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• P—Phosphorus solubility and plant availability are controlled by complex soil chemical reactions,

which is often pH-dependent. Plant availability of P is generally greatest in the pH
range of 5.5 to 6.8. When soil pH falls below 5.8, P reacts with Fe and Al to produce insoluble Fe
and Al phosphates that are not readily available for plant uptake. At high pH values, P reacts with
Ca to form Ca phosphates that are relatively insoluble and have low availability to plants.

• Micronutrients—In general, most micronutrients are more available in acid than alkaline soils. As
pH increases, micronutrient availability decreases, and the potential for deficiencies increase. An
exception to this trend is Mo, which becomes less available as soil pH decreases. In addition, B
becomes less available when the pH is <5.0 and again when the pH exceeds 7.0.
• Al, Fe, and Mn toxicity—At pH values less than 5.0, Al, Fe, and Mn may be soluble in sufficient
quantities to be toxic to the growth of some plants. Aluminum toxicity limits plant growth in most
strongly acid soils. Aluminum begins to solubilize from silicate clays and Al hydroxides below a pH of
approximately 5.3, which increases the activity of exchangeable Al3+. High concentrations of
exchangeable Al are toxic and detrimental to plant root development.
• Soil organisms—Soil organisms grow best in near-neutral soil. In general, acid soil inhibits the
growth of most organisms, including many bacteria and earthworms. Thus, acid soil slows many
important activities carried on by soil microbes, including nitrogen fixation, nitrification, and organic
matter decay. Rhizobia bacteria, for instance, thrive at near-neutral pH and are sensitive to
solubilized Al.

Acid soils and liming
Acidification is a natural process that occurs continuously in soils. It is caused by the following
factors:
• The breakdown of organic matter can cause acidification of the soil as amino acids are converted
into acetic acid, hydrogen gas, dinitrogen gas, and carbon dioxide by the reaction:

The movement of acidic water from rainfall through soils slowly leaches basic essential elements
such as Ca, Mg, and K below the plant root zone and increases the concentration of exchangeable soil
Al. Soluble Al3+ reacts with water to form this equation, which makes the soil acid.
• Soil erosion removes exchangeable cations adsorbed to clay particles.
• Hydrogen is released into the soil by plant root systems as a result of respiration and ion
uptake processes during plant growth. Nitrogen fertilization speeds up the rate at
which acidity develops, primarily through the acidity generated by nitrification:
• The harvesting of crops removes basic cations.
Soil pH is a commonly measured soil chemical property and also one of the more informative. Soil pH “implies”
certain characteristics that might be associated with a soil. Since pH (the negative log of the hydrogen ion activity
in solution) is an inverse, or negative, function, soil pH decreases as hydrogen ion, or acidity, increases in soil
solution. Soil pH increases as acidity decreases. A soil pH of 7 is considered neutral. Soil pH values greater than 7
signify alkaline conditions, whereas those with values less than 7 indicate acidic conditions. Soil pH typically ranges
from 4 to 8.5, but can be as low as 2 in materials associated with pyrite oxidation and acid mine drainage. In
comparison, the pH of a typical cola soft drink is about 3. Soil pH has a profound influence on plant growth. Soil
pH affects the quantity, activity, and types of microorganisms in soils which in turn influence decomposition
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of crop residues, manures, sludges and other organics. It also affects other nutrient transformations and the
solubility, or plant availability, of many plant essential nutrients. Phosphorus, for example, is most available in
slightly acid to slightly alkaline soils, while all essential micronutrients, except molybdenum, become more
available with decreasing pH. Aluminum, manganese, and even iron can become sufficiently soluble at pH < 5.5
to become toxic to plants. Bacteria which are important mediators of numerous nutrient transformation
mechanisms in soils generally tend to be most active in slightly acid to alkaline conditions.
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This is the Defect!
Adding sulfuric acid (and gypsum) to soils already saturate with sulfur, sulfate and calcium and sulfate (gypsum).
When addressed by the grower for a solution, a remediation approach, what answers will you receive? We are
commonly told the analytical lab is not a consultant, yet advising the application of the acid and the gypsum, is
acting as a consultant and has led to the accumulation of the challenge. se challenges. This is just one example of
the thousands of soil analyses we have observed these conditions of saturated cations, sulfur, sulfate and related
accumulations of “nutrient pollution”.
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Likewise, you can see by the sentence highlighted below, there are no specific references cited or provided when
requested.

This is happening universally in all phases of agronomy and the problems usually noticed at year 3. All the while
more gypsum and acid is required, while the exchangeable cations continue to increase and hinder infiltration.
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What are we doing? Are we trying to get a low pH implying we are making more soluble available nutrition for our
plant to drink, or is the goal to make sustainable, available nutrients for our plant to drink? Must we create
infiltration and retention of nutrient rich water to make that happen 24/7 for the optimum vegetation vitality –
nutrition and hydration on demand?
So, we’re doing everything right and it seems we continue to see more calcium, sulfate, sodium, bicarbonates,
chlorides and iron in our soils and less in our tissues, right?
And you see more sulfur and chloride salts in the tissue, iron and aluminum, but where’s the calcium, right?
We move the pH lower and lower, we have worse infiltration year over year, our chloride salts and calcium are
building in the soils, so our actions are till, organic matter, heavy weak acid to push sodium away, more money,
more work, meager results, lower ROI.
Then look at the soil and tissue again and see the same challenges have not changed improved and actually
become worse. You are NOT alone; it’s happening universally and trusted advisors are not doing anything about it.
So, the principles and/or goals are still the same -But implementing a deeper understanding of the principles
and/or goals has changed the way we gear up for improving plant health.

Everything we tell you here has been validated repeatedly and reproduced across the USA in varying soils, waters,
biology and environments. Note that the industry does NOT incorporate biology or biofilms, as we do. They also do
NOT incorporate oxygen, as we do. There are NO University Research papers on what our industry does today with
“sulfuric acid and gypsum”. If there were, you’d not be using sulfurous acids.

Legends:
Cations - A positively charged atom, such as Na + or K +, which is attracted towards a negative electrode (cathode).
An atom which, in solution, takes a positive charge. Unlike charges attract; like charges repel.
TDS - Total dissolved solids (TDS) is a measure of the dissolved combined content of all inorganic and organic
substances present in a liquid in molecular, ionized, or micro-granular (colloidal sol) suspended form.
TSS - Total suspended solids (TSS) is the dry-weight of suspended particles, that are not dissolved, in a sample of
water that can be trapped by a filter that is analyzed using a filtration apparatus.
Ec - EC or Electrical Conductivity of water is its ability to conduct an electric current. Salts or other chemicals that
dissolve in water can break down into positively and negatively charged ions. These free ions in the water conduct
electricity, so the water electrical conductivity depends on the concentration of ions.
Minerals and Salts; Ca, MN, P, K & Na
Nutrient Minerals: C, Mg, P, K
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Toxic Minerals: Na
Problematic Gasses: HCO3, Cl, H2S
CEC - The relative ability of soils to store one particular group of nutrients, the cations, is referred to as cation
exchange capacity or CEC. Soils are composed of a mixture of sand, silt, clay and organic matter. Both the clay and
organic matter particles have a net negative charge.
SAR - Sodium Adsorption Ratio (SAR) Sodium adsorption ratio is a measure of the amount of sodium (Na) relative
to calcium (Ca) and magnesium (Mg) in the water extract from saturated soil paste. It is the ratio of the Na
concentration divided by the square root of one -half of the Ca + Mg concentration.
The below shells and deposits are all bound forms of water minerals - what we referred to previously; as cations,
elements, minerals, TDS, TSS, Ec – the same things you see in your water and soil analyses.

Figure 1 – Shells, Calcium; phosphate, silicate, carbonate – Calcite, Caliche, iron silicate, more shells, struvite, iron
oxide, hematite, magnetite – all capable of being solubilized by ion exchange into drinkable and high-grade
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nutrition with WaterSOLV™. BUT – we have seen cases where biofilms block acids access, and that’s one aspect of
where the WaterSOLV™ BC can play a role.
Caliche is a very dense soluble form of calcium that is readily converted to available nutrition by WaterSOLV™
Curative.
What happens when we acidify these? They release bicarbonate – a gas, the bubbles. The elements dissolve into
the water and become drinkable.

Acids, Sustainability, Solubility and Size
You can recover from the accumulation of insoluble salts throughout your soil. Insoluble salts are referred to as
evaporative salts, cementation, hardpan, we can’t get water down (usually, could be bio also), and what we HCT
call bound nutrition. But it takes a stronger acid than sulfuric or N-pHuric. What we mean by stronger is not a
lower pH but something that has the power to disassociate the bonds and prevent them from re-forming, better
than what we are already experiencing isn’t working, more acid and a lower ph. Scientific proof it isn’t working;
both calcium and sulfate (gypsum) are building in the soil, and calcium is deficient in the tissue.
R E M E M B E R – The evaporative salts of the strong acids are not dissolved by strong acids. If you want to know
more about the plusses and minuses of sulfurous acids, you can we’ve made comparisons available for you online
at our website – www.hctllc.com – direct link; https://www.hctllc.com/sulfurous
How is it a product that is just 34% acid, can be used at 1/10th the volume of a 93% sulfuric acid and break down
more bound nutrients and a higher pH, at an equivalent cost and without the need for gypsum? Lets’ rephrase
that. How can two, 265-gallon totes of an acid product – 550 gallons, outperform a tanker of 93% sulfuric acid,
5,500 gallons, at the same or lower overall cost, while improving soils and crop conditions – AND SUSTAINABLY?
A. Convert the cation to NOT re-crystalize, taking the place of the bicarbonate exchange site.
This makes what would become scale, re-hydratable nutrition (and of a higher-grade nutrition, the
amino acid glycolate, +++).
We do not have to reacidify the evaporative salts in the soil to make them available nutrition, we just
rehydrate them.
B. We harvest the existing bound nutrients in the soil.
C. By improved infiltration of water and availability of hydration and available nutrition, we have enhanced
growth rate, volume, health, heat tolerance, less stress, less evaporation so less water and loading of
water elements.
D. We incorporate the biology, chloride salts, sodium and oxygen aspects, chemically.
It’s a fine-tuned system making water a better solution of – minerals, metals, microbes and chloride salts.
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The Rings to Nutritional Vitality and ROI

For optimum crop vitality, it begins with Infiltration- getting water and nutrition to the root zones. The roots have
to have available hydration and available nutrition. With that we need to make sure we have managed the chloride
salts including sodium, as they are extremely soluble and readily available in water if concentrated in the soil.
Another factor we need to rule out is bio-films as they can block the flow of everything. Our soil must contain
dissolved oxygen for the water for the plant. What we do with our total program has to have positive effects for
years to come. Such practices will provide crop vitality, optimum yields and likely a positive Return on Investment.
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What acids are capable of working the most efficiently?
We can sequester the charge of the cations using any acid and sulfuric. Sulfuric acid has been the mainstream in
the industry because there was not a better alternative, until now. But as growers begin to experience the declines
and learn about the options, they’re becoming more aware being at what we refer to as them at the end of the
thread or the end of the rope.
We treat about the entire Arizona Nursery markets sulfuric acid with our program, successfully and for years.
The art, is the prevention of the cation from re-adsorbing the bicarbonates and forming scale, along with the
other attributes. It works! At this link, https://www.hctllc.com/sulfurous - is why we would not recommend
sulfurous acids, – nor will it remediate soils effectively - these items are NOT addressed in the industry or in your
water and soil analyses. Namely there is a much better and sustainable solution that also incorporates the biology
and oxygen.

The Solubility of Various Calcium Derivatives

Note how insoluble calcium sulfate is.
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This represents water that was saturated with Calcium Carbonate (CaCO3 – Lime) crystal (calcite) as far as it could
go, and then analyzed. The 1% additive was HCT’s base chemistry. Note that at pH values of 2.7 and 1.5, the
acidified water had stopped dissolving the scale. This is cause by saturation, like only being able to dissolve a small
amount of sugar in ice tea. Yet you can dissolve lots of salt in water, but not nearly as much sugar. That 1% additive
increased the dissolving capacity of the acid 13%. But more important it will prevent those dissolved minerals from
reforming as scale and has converted them into a high grade, always hydratable nutrient. One of the points here is
you can’t drive pH lower and solubilize minerals is you are already at saturation. This is the situation when we’re
adding calcium and sulfate when it is already saturated in our soils.
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Irrespective of the pH!
The perception in agronomy is the lower the pH, without plant damage, the more soluble the nutrients in water
for our plants to uptake. Technically there is a chart that shows how much sulfuric acid by % is necessary to reduce
the alkalinity to achieve a specific pH.
Acidified, the solubilization of minerals and metals in soils will be broken down and available for the plant to
uptake. We can agree to that as long as the minerals and metals are in solution and in a drinkable state by the
plant. But also, the media, the soil, has to be in a condition that allows for the flow of water and the nutrients until
the plant drinks them. Hopefully we do not have biology or biofilms blocking their access which we never look for
in conventional agronomy. Nor do we look at the FATE of what we put onto the ground including food sources for
bad bacteria, sodium chloride products and excessive N and or sulfur or sulfate. Acidified N in excess of near 20
ppm blocks oxygen flow. Sulfate is food source for sulfate reducing bacteria like iron and manganese are food
sources for bacteria as well. Both iron and manganese bacteria can produce massive amounts of slime which is
impervious to acids and chlorine.

Do roots chase nutrition, or do they chase hydration?
They chase hydration at any pH and if we hydrate them too much pathogens can become a problem.
That’s why we address both pathogens along with minerals, metals and chloride salts.
Several things happen here with this acidified water;
A. Some of the nutrient rich water makes it to the root zone and is taken in by the plant (SODIUM)
B. Most of the nutrient rich water evaporates to dryness in the soil, absorbs bicarbonates, and forms micro
crystals – scale.
C. As the soil scaling process repeats itself year over year, about the third year the farm manager gets
concerned and starts applying more resources to the soil. At the same time nothing is getting better, costs
are increasing, the soils tend to turn anoxic, more acid, more calcium and sulfate, more analyses, humic
acid, fulvic acid, phosphoric acid, organic matter, tilling, all the while chloride, sodium calcium and
potassium and sulfur levels build in the soils and the crops continue to get worse.
D. Nobody is looking at the tissues for the deficit of oxygen
E. More nitrogen, acid, gypsum and heavy acids to push the sodium away from the root zone.
F. The lack of rain exacerbates the presence of dissolved oxygen in the soil to the plant uptake.
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Several Videos that show pH values are not a valid resource, most the time, in agronomy.
Bio-films block acidification;
https://youtu.be/qiQrgb8cTsc
Zero pH does not burn skin;
https://www.youtube.com/watch?v=3GHBXHwpj00&feature=emb_logo

Biology
We believe crystal clear water is good, green brackish water is bad. This clear water was substantially more loaded
with bacteria than the bad looking green water. The clear water could sustain bacteria and biofilms, the green
water would not. Don’t let the visual appearance of the water fool you.
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Here are two peroxide products after they were reacted with calcite (calcium carbonate). It’s pretty clear which
product would have the greatest chance of putting calcium through the plant into the tissue.
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References of Interest
1.

USDA – NRCS – National Agronomy Manual – February 2011 - (190–V–NAM, 4th Ed., February 2011)
a.

503.8 Relationship Between soil pH and Nutrient Availability (see Figure 6)

b.

503.31 Managing nutrient losses

c.

504.02 Crop water requirements

d.

504.03 Irrigation water and plant growth

e.

504.07 Irrigation related agricultural salt problems - Application of irrigation water

f.

508.01 Soil structure - (g) Salt-affected soils – Sodicity
Dispersion, the release of individual clay platelets from aggregates, and slaking, the breakdown
of larger aggregates in smaller aggregates, lodge in soil pore spaces, reducing permeability and
decreasing porosity, which leads to soil crusting and poor tilth. Adding gypsum to the soil surface
or even to irrigation water can effectively avoid or even alleviate problems with reduced
infiltration rate and seedling emergence (through crusted soil). A sulfur source can also be added
to enhance acidification of the soil. For soils already saturated with calcium (carbonate), the
addition of gypsum or sulfur is ineffective in treating sodicity. Increasing organic matter levels by
continuous cropping, residue management, establishing tolerant plant species and removing
excess water is more sustainable.

2.

Soil, Water and Plant Characteristics Important to Irrigation – North Dakota State University, December
2017

3.

Saturation Paste Extract - CALCIUM, MAGNESIUM, SODIUM, AND SAR - AAS or ICP-AES Method – S-1.60

4.

EXTRACTABLE POTASSIUM, CALCIUM, MAGNESIUM, AND SODIUM - Ammonium Acetate Method - S - 5.10

5.

Western Coordinating Committee on Nutrient Management (WERA-103). - SOIL, PLANT AND WATER
REFERENCE METHODS - FOR THE WESTERN REGION 1 – 2013 - 4th Edition - Dr. Robert O. Miller - Dr. Ray
Gavlak - Dr. Donald Horneck
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18 Essential Elements for Plant Growth
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Functions of Essential Elements in Plants
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Terminology used to Describe Deficiency Symptoms
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Mobility and Specific Deficiency Symptoms
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