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|7 ACID INJECTION SYSTEMS
: FOR
CORRECTING SOIL PROBLEMS

FOREWORD:

Recently there has been a big push to get injection systems in place on golf courses to correct
sail problems and imbalances. Most of this push has come from the suppliers of these systems, and, to
some degree more than a few courses may have been exploited with these injection systems.

It is unfortunate when people begin to get exploited just when there is a surge of interest in
soils, soil problems, and soil limitations.

Largely these injection systems are built around the concept of injecting an acid or acids
designed to correct the soil pH and all sorts of other wondrous things into the ittigation water. It all
sounds so simple and so good.

These systems are not cheap, and the material costs to operate the systems is far from
inexpensive. | hear cost figures that run from $1,200 to $1,500 per month to operate these systems.
To be sure, such costs certainly dictate that we explore the real facts before this kind of expenditure is

made.
DEFINITIONS AND SOIL FACTS

Before | write a check for an injection system and before | begin to order expensive supplies to
operate this system, | really feel the need to review some basic facts about soil and chemistry.

Everything seems to revolve around the pH of the soil so we need to define pH.

DEFINITION OF pH: "pH is a function of the negative logarithm of the hydrogen (H ¥} ion
concentration in any solution.”

+The above technical definition applies to any and all solutions.

«The definition means that the more H* you get into a solution, the more acid it will
become and the more acid it becomes, the lower the pH.

=This also means that calcium is only indirectly involved with pH. We tend to think
of it as being directly involved in pH because we lime to raise pH (more later),

SOIL ACIDITY:

Hydrogen ions in the soil may be found either dissolved in the scil solution or adsorbed to the
soils cation exchange system. Those hydrogen ions found in the soil solution are called active acidity.
The active acidity is usually only a very small part of the total soil acidity. Hydrogen ions found on the
surface of clay or organic matter particles are called reserve acidity. THESE HYDROGEN IONS ARE
EASILY REPLACED BY OTHER CATIONS. In most soils they make a very large contribution to the total
soil acidity.



The chart below gives a very good idea of how all the EXCHANGEABLE CATIONS stack up as
far as atomic weight, valence (change), and size. In the chemical world, as in the rest of the world, BIG

MOWVES LITTLE EVERY TIME.

~COMPARISON OF CATIONS
Ca Mg Na K H
Awomic Weight 40 -24 o % 1
Size Ci O o O :
Charge - -+ + # *

In case you missed it, there is only a small speck on the paper underneath hydrogen on the
chart. The small dot represents the relative size of hydrogen (H¥). It should be obvious that
hvdrogen is not going to move anvthing off the soil colloid.

THE SUMMARY OF FACTS WOULD DEFINITELY INDICATE THE FOLLOWING:

1} Any unadsorbed hydrogen, or free acidity, found in the soil solution must either
adsorb onto the soil colloid or be flushed lionized) out through the soil solution,

2} When colloid saturation is reached (i.e., actual % of total CEC = 100} and little,
if any hydrogen is adsorbed onto the soil colloid, there is not much place for the
hydrogen infused into the soil to operate (i.e., create a change).

NOTE: Attached please find copy of a soil report that needs a lower pH. This report is from Calmar
Diairy at Chandler, AZ. Let's use this report for illustrative purposes at this time.

The Calmar Dairy Soil Report yields the following information.

«opH = 7.8
«CEC = 31.5
=% Base Saturation
Ca 69.2% Mo adsorbed hydrogen therefore no reserve acidity.
Mg 13.5%
K 13.6%
N .7

Trtal 100 94






