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SUPERABSORBENTS, A NEW "TOOL" FOR LAND RECLAMATION

The rapid establishment of vegetation is a key factor in restoring
land. Superabsorbents are materials which will significantly enhance
the rapid and vigorous establishment of such vegetation. These
materials do this by providing plants with a readily available source
of moisture...over an extended period. In addition to promoting
rapid plant establishment, superabsorbents can increase survival,
improve germination, reduce transplant shock, and permit more

efficient use of precious water resources.

This paper will introduce superabsorbent technology and highlight
what we at Industrial Services International have learned about these
products in field applications. Reference will be made to TERRA-SORB
since it is a product we have worked with for years and which has

proven highly effective in the laboratory and the field.
Superabsorbents have proven to be of major benefit to:

Soil conservationists.

Land reclamation contractors.
Foresters.

Landscape architects.
Landscapers.

FParmers.

Horticulturists.
Groundskeepers.

Land developers.
Interiorscapers.

Others associated with the "growing™ industries.
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Therefore, only those superabsorbents which have proven effective in

use with plants should be used.

HOW SUPERABSORBENTS WORK:

To gain an understanding of how these particles act to absorb
moisture so efficiently, consider a simplified molecule or particle
of the material. Each particle or molecule can be considered as
having two main parallel groups of atoms. These groups are
pericdically joined by connecting cross-links like the rungs of a

ladder (Figure A).

When water comes into contact with a superabsorbent an electrical
repulsion takes place causing the main branches of the molecule to
repel each other as like poles of a magnet. When this happens, water
is drawn between the branches resulting in a rapid swelling of each
particle. At maximum capacity each particle will typically expand to
over thirty times its original volume. When water evaporates or is
extracted, the material shrinks, returning to the unswollen state.

When water is again added, the material will re-swell absorbing the

water as described previously.

FACTORS AFFECTING ABSORBENCY:

The absorption capacity of superabsorbents is affected by acidity and
alkalinity (pH), conductivity, and other variables that inhibit
expansion. Superabsorbents having a very high absorption capacity
(eg. over 800 times their dry weight in water) are typically

sensitive to fertilizers and other ionic substances, rapidly losing
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after several years have been noted. The effective life depends
primarily on the microorganisms present in the soil which eventually
cause complete biodegradation. Starch, one of the major components
of several superabsorbents is a food source for these organisms.

Even after biodegrading, the material that remains functions as soil
amendment to improve aeration and other soil characteristics. 1In
fact, biodegradation converts some superabsorbents to virtually the
same material as a soil amendment produced by Monsanto in the 50's

called Krilium.

Certain other superabsorbents comprised of synthetic materials such
as Terra-Sorb AG do not contain starch and therefore offer an
extended life. These synthetic superabsorbents would be most
beneficial for use in arid regions where enhanced moisture holding
capacity in the soil is necessary over an extended period. It should
be noted, however, that starch base superabsorbents have an effective
life that is more than adequate For most applications since, by the
time the superabsorbent has biodegraded the plant would have adapted

to its new environment.

BENEFITS FROM USE OF SUPERABSORBENTS

PROVIDES PLANTS WITH A MORE RELIABLE WATER SUPPLY:

Most plants are watered on a schedule or when signs of wilting
appear. Such methods do not ensure that the plant has adeguate water
for optimum growth. In fact, by the time a plant shows that it needs

water, it has long since stopped growing. Using a superabsorbent
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gravity. This water cannot usually be used by the plant since it

moves into and through the soil so rapidly.

2. Capillary Water is held very loosely around the soil particles.

It is held by cohesion (attraction between like molecules). Most of
this water is plant available. Capillary water is like a thick film
around the soil particles. The water moves to the point of highest
tension (lowest pressure). The root hairs create a low pressure and
are capable of drawing moisture until the attraction between the soil
and the water molecules exceeds the attractive forces of the roots

(permanent wilting point).

3. Hygroscopic Water is water held in the form of a very thin film

around soil particles. It is not usually available to plants.

when superabsorbents are mixed into the growing medium, they absorb
gravitational and capillary water. The plant can use this water as

necessary.

Studies by the California Polytechnic State University (2) have shown
an almost perfect positive association between the amount of plant
available water held in soil amended with Terra-Sorb and the amount
of Terra-Sorb applied (Figure D). Because of this relationship it is
a simple matter to determine the amount of superabsorbent to be

applied to achieve a specific increase in soil moisture retention.
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Although this was a preliminary, study, the fundamental way that
super absorbents act to thicken spray applied chemicals, to increase
their effectiveness, certainly justifies further consideration for
the use of superabsorbents in such applications. Additional research

is of course needed.

ACT AS ANTITRANSPIRANTS OR ANTIDESICCANTS:

Dipping plants in a Terra-Sorb gel reduces stress during
transplanting and minimizes root desiccation and subseguent loss of
roots according to Dr. Hugh Pool (5). 1In addition, gels applied to
the leaves generally act as antitranspirants or antidesiccants.
Surinam cherry trees which were treated with Terra-Sorb prior to the

Florida Christmas freeze in 1983 suffered much less damage than the

untreated trees.
HOW TO USE SUPERABSORBENTS
There are several basic ways to use superabsorbents, these include:

1. Adding to growing media in the dry form.

2, Broadcasting in the dry form prior to seeding.
3. Applying as a gel dip when combined with water.
4, Using as a seed coating.

5. Using as a gel slurry for applications such as hydroseeding.
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stock was in rather poor condition; and the site was a slope with a
fairly heavy cover. The area received approximately 7.62 mm (0.3

inches) of rain from May 20 to July 1."

AMENDING MEDIA, REPLACES PEAT MOSS:

Backfill for plants can be amended with a superabsorbent by simply
mixing in the prescribed amount., Mixing is easier with dry media.
It is possible to replace peat moss with a less expensive media such
as pine bark according to Dr. Carl Whitcomb (7), junipers grown in a
bark, sand, Terra-Sorb mix grew at least as well as plants grown in a

peat sand mix.

HYDRO-MULCHING:

According to Grounds Maintenance Magazine (8) Terra-Sorb is well
suited to many activities associated with protecting disturbed land.
In hydro-mulching and hydro-seeding applications Terra-Sorb is mixed
with the mulch, water, seed and other additives to promote and speed
germination. 1In addition, the use of superabsorbents can improve

fluid flow since the mixture acts as a lubricant.

When used at rates above 80 kilograms per hectare (70 pounds per
acre) per acre a superabsorbent may act as a tacker and binder,
helping to hold soil particles in place by forming a thin crust over
the soil surface. The superabsorbent is simply added to the

hydromulch tank at a specified rate for the area to be covered.

Experience has shown that the use of superabsorbents may not be
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Obviously, the roots that remain with the cut sod cannot provide the

same ability to draw water and nutrients to the plant as the fully
developed root system. Superabsorbents go a long way toward

compensating for the loss.

Studies by Virginia Polytechnic Institute (10} demonstrated that the
use of Terra-Sorb increased the percentage of green cover and

resulted in a 56% increase in the root strength of sod.

FORESTRY:

In forestry, or other tree planting activities, a superabsorbent is
an ideal medium for maintaining bare root moisture. Leading timber
companies are using superabsorbents to gel treat seedlings prior to
packing and planting. More than 750 million forestry seedlings will

oe treated with TERRA-SORB this year.

Leading timber companies have modified their tree lifting machines by
adding a water tank and pump. The seedlings are coated by pumping
the superabsorbent gel from the tank directly onto the bare roots as

they approach the packing boxes.

The use of Terra-Sorb results in significant reductions in moisture
stress according to studies conducted by the U.S.D.A. Forest Service
(l11) . Moisture stress of trees dipped in a Terra-Sorb gel and kept
in cold storage was much less than trees dipped in water (Table 1).

Using Terra-Sorb as a gel dip prior to planting results in a

substantial increase in survival in areas subject to moisture stress.
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TABLE 1

Effect of Terra~Sorb on Moisture Stress

Water Dipped Terra-Sorb Dipped

packed in moist packed in moist

sphagnum, rolled sphagnum, rolled Fresh sample

in nursery paper, in nursery paper, from 20 yr.

6 wks., in Frig, 6 wks., in Frig. 0ld Shortleaf

at 38-42°F, at 38-42°F, near Lab.
Moisture l16-22+ 5.5-6.5 B,5%*

stress of

main stems
& branches
in Bars.

*Mid-day sample expected to be higher than pre-dawn.

A study in 1983 by James Kroll of the Stephen A. Austin State
University (12), School of Forestry showed an 31% survival for trees
(Loblolly) dipped in a Terra-Sorb gel prior to transplanting. Trees
dipped in clay or water had a survival of 49% and 51% respectively
(Table 2). The test was conducted over an area of 7000 acres near
Nacogdocnes, Texas.

Table 2

Survival Rates of Pine Seedlings on Camp Tonkawa

Species and Percentage Survival by Survey Month (+S.E.)*
Root Treatment April June October
Loblolly - untreated 83.1 + 2.3 78.1 + 2,9° 50.5 + 3.1°
Loblolly - Terra-Sorb  95.6 + 1.1+ 95.6 + 1.12 81.3 + 2.22
Loblolly - clay 88.0 + 2.8/ 79.7 + 3.0° 49.2 + 4.3P:C
Slash - b,c C c,d
untreated 90.1 + 1.8 69.3 + 2.7 41.1 + 2.5
Slash - Terra-Sorb 94.3 + 1,3%:P 72.7 + 2.7°'%  46.9 + 3.3
Slash - clay 85.9 + 2.7c’d 62.0 + 3.0d 35.4 + 2.8d
Longleaf - container 97.9 + 0.6° 96.9 + 0.9° 85.2 + 2.0°

*Common letters denote homogeneous subsets.
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350-500 square feet). As a media amendment, 1.2 kilograms are used
per cubic meter (2 pounds per cubic yard}. A tree with a 0.3 meter

(1 foot) diameter root ball can be treated with 28 grams (1 ounce} of

material.

COST:

Adding any additional material beyond those substances currently used
such as fertilizers, pesticides and herbicides adds to the total
project cost. The cost, of using superabsorbents, however, should be

viewed in the relation to the benefits which they provide.

The cost of using superabsorbents is very reasonable, especially

considering advantages they can provide.

Because superabsorbents are so effective only a small amount is
required to treat a plant. Used as a gel dip, up to 22,000 seedlings
can be treated with one kilogram of superabsorbent. This equates to
a cost of less than 0.04 cents ($0.0004) per tree. A tree with root
ball diameter of 0.3 meters (1 foot) can be planted in soil amended
with a superabsorbent at a cost of approximately 40 cents. Used in
hydromulching, sodding or seeding, the cost is usually less than 10

cents per square meter (9 cents per sguare yard)}.

A very important factor to be considered in reaching a decision about
whether or not to use superabsorbents is the total cost, including
transportation and labor, of replacing plant material which would

have survived if a superabsorbent had been applied.
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SUMMARY

Superabsorbents are new products, representing an important
advancement in reclamation technology. Much of what has been learned
about these materials in related applications such as landscaping,
forestry and horticulture is directly transferrable to reclamation
activities. These products will be of tremendous benefit in mine
reclamation, land stabilization, reforestation and related uses

throughout the world.

There is an urgent need for additional research to help identify the
true potential applications for superabsorbents in mine reclamation
and other industries. While the true potential remains to be
discovered, these are substances which have proven effective in many
ways. Consideration should be given to using these new water

management 'tools' in future reclamation endeavors.
For Additional Information Please Contact
INDUSTRIAL SERVICES INTERNATICNAL, INC.
4301 32nd St. West A-1l

Bradenton, Florida 33507

813/792-7778 Telex 808779 (TERRASORB)
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Each superabsorbent molecule can be considered as having in its
structure two main groups of atoms, periodically joined by connecting
links. When water is added an electrical repulsion develops between
the main branches causing the superabsorbent particles to swell.

Figure B

FLANT GROWTH

TIME

Top Line:Treated with superabsorbents. Middle line: Growth with
some stress. Bottom line: With continuous stress.

Figure C

As superabsorbents (shown in black) swell, they force soil particles
(shown in white) apart, opening passages for air and at the same time
improving moisture availability.

366











