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Suitable water-soluble salts of alginic acid for the
, practice of this invention are the water-soluble salts, for
2,935,853 example, the sodium, potassinm, and ammonium salts of

EROSION CONTROL

5 The method of preventing erosion by the use of the
Lloyd E. Weeks, Union, Ohie, and Clyde L. Wilson, Kirk- compositions described and claimed in this application
wood, Mo., assignors to Monsante Chemieal Company, may involve the use of mixtures of water:soluble salts of
v St. Louis, Mo., a corporation of Delaware : alginic acid and the expanding lattice clays, preferably in
Ne Drawing. feafi - solid p}ﬂverulqnt form. When used in solid form the
mw‘%geﬁﬁ‘ %?il ggg:;gf;m 8, 1953 10 expanding lattice clays and the water-soluble salts of
. alginic acid are mixed in suitable proportions, for ex-
8 Claims. {(Cl 61—35) ample, more than three percent and up to 100 percent
of the water-soluble alginate (based on the weight of
L ) the clay). Mixtures of optimum utility are those where-
Th1§ Invention relates to new and wseful procedures 15 in the water-soluble salt of alginic acid is present to the
for minimizing water and wind erosion of surface soils, extent of from 5 to 20 percent of the clay.
and for arresting presently occurring natural erosions. The solid erosion control composition is applied to the
More specifically, the invention relates to a surface treat- surface of the soil subject to erosion by any of a wide
ment Olf:; soils which, in addition to rendering the surface 0 variety of spreading apparatus used in the agricultural
soil stable to erosion, does not interfere with growth of 20 field, for example fertilizer spreaders, seed drills, and the
crops on the said soils. like. It is generally desirable for the composition to be
_The need for an inexpensive and readily practicable applied uniformly to the suiface of the soil rather than
_method‘ of prth?nting losses of agricultural soils through to be mixed within the body of the surface soil. Al-
the action of wind and surface water has long been ur- though the application of the mixture of expanding lat-
gent. Soils of poor physical structure containing minute 25 tice clay and alkali-metal salt of alginic acid is preferred,
particles in unaggregated ‘form are readily eroded by the separate - applications pf Eeach component may be used,
displacement o.f said particles a}nd their suspension in the fo;‘ example the apphcanog of the clay to the surface
atmosphere or in water contacting the soil. .-Soils of aver- s0il and thereafter spreading the alkali-metal ‘salt of
age structure in which the aggregated particles are un- alginic acid on top of the clay. Irrespective of how
stable may have the aggregates broken down by the force 30 the. application of the alkali-metal salt of alginic acid
qf running water or by raindrop impact. Even good fer- and clay to the surface of the soil is made, it is generally
tile soils, which are normally stable to erosion, may be desirable to wet the composition, either artificially or by
seriously damaged when subjected to severe natural natural occurrence of rainfall, to minimize losses through
phenomenon, for example, floods and torrential rains, ction of wind and to accelerate the reaction between the
OI;(t:e 1:he cox{ering Yegeta}l;iozz1 is remg;/ed, giclnfirely or ir; 35 coxcr;plositiot:‘:1 ac;ld fth(e .soil}:h . ] ioms i
part, by erosive action, the damage through loss of soi ne method of using the soil erosion compositions in-
is accelerated, and it becomes extremely difficult to re--  volves the dispersing of the mixture of expanding lattice
cover comntrol of the erosion. clay and the alkali-metal salt of alginic acid in water and
It has now been found that soils may be conditioned applying the slurry so prepared on the surface of the soil
for the improvement of tilth, increased water retention 40 by any type of a sprinkling apparatus. This method of
and aeration, and the prevention of slaking and crusting application may conveniently be effected by spraying with
by a treatment with a mixture of a water-soluble salt of a stream of water from a tank trunk or from any other
alginic acid and a finely divided expanding lattice clay, water source and injecting the alginate and expanding lat-
This mixture, after deposition on the soil; is readily ab- 45 tice clay into the stream of water close to the sprinkling
sorl.)ed on a large numbc;r of soil particl_es thereby ren- nozzle. (-)b_vmusly‘, the alginate and expanding lattice clay
d;rmg sqfﬂ aggregates lres1stant to the sli:tkmg and erodln% ma}’t be I?}JleCtEd llltg) the s_tregm C:if_ ‘w‘_’atterd at sepgra{e
etiects of water. Soils comprised of large numbers o points or they may be premixed and injected as a single
such stable aggrggatfls exhibit a marked improvement in cgr‘gpzzg;or; ;I;:u;vaf{;re Stlﬁ]i;r}; ;@%ﬁ?ﬁﬁ?&spiﬁfgn:he:
resistance to wind and water erosion. - advantageous e . peri
The expanding lattice clays are those which, when con- 50" penetration of the alginate and clay to a slight extent
tacted with water separate into individual crystals which throughout the- entire surface and any apertures in the
are readily dispersed in the water and spread out to cover = carth’s surface such as cracks, seams or perforations will
foran clay T e ot i & complete and uni, b cffetiely flled with the active insredients. The
orm clay . When used in the presence of the said 55 | Oltel § €
alginic acid salts the clay film is stabilized by having the and more continuous application than is achieved by the .
individual crystals tied into the structure by adsorption solid powder distribution method. )
gfﬁthe pollymer mpllecules at one or more sites on many by“;:’;}{;ﬂg“i‘;g; S;Egﬁeﬁfl?;;gu;ﬁ%aghéalzguggu;n(s’ﬁff;
ifferent clay particles. ] : : 4 .
" The claysyincluded within the scope of the expression go In this manner slopes to be planted with grass may be
“expanding latticia clays” incﬁlde the miréerals known ’;tl:d Z;Z‘i;l{o‘iemézzgr "3111;1 :]tg:ilzgerda s;oi ] et?ségftg;;vs :;ntgg:
used commercially under the name “bentonite.” is - craily, whe I 0e |
generic expression includes various expanding  lattice Sl‘(l}l(’)face bgmg treated, fltt;ls de§n;able tfo 11115::1 _frontl l50 1to
minerals, such as montmorillonite, hectorite, saponite and of =a%jgoilrllinc Salgiedr 2;? ZXpar? dg:(ugx ggi?e ilay l'm&f sizet;
fontromttlc?,];he Cry: sl:ials Olf :vhxtc;hliare'ﬁatthplate-llke struc; 85 slopes, for example road shoulders, or earth embank-
UFes WiICh  expan , Substantially fm 1 © presence o ments, levees, and road-cuts through high ridges more
water. The expansion property of clays to ascertain of the composition, for example as much as 2000 pounds
Whet]_ner :L‘hey are mclud_ed w1th15 the scope of the ex- per acre of the composition is applied.
pression “expanding lattice clays” may be measured by In the practice of this erosion control method frequent-
X-ray diffraction, the useful clays being those in which 70 ly difficulties may be encountered due to the cracking of

the c-axis when saturated with water reaches 4 maximum
greater than 25 angstroms,

alginic acid.

the surface. This is caused by the excessive drying
through solar evaporation. If the cracking is accom-
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panied by contraction, the surface layer may curl and
expose the original soil surface resulting in loss of part
of the beneficial effect. This cracking and curling may

4

trol using the algin-bentonite mixture alone. This ex-
periment utilized artificial rainfall at the rate of 1.83
inches per hour for a 30 minute period. All other con-

be minimized by using the alginate-bentonite mixtures in ditions were the same as employed before. Shredded
the presence of a small amount of a fibrous material, 5 newspaper was used to supply the linter.

such as paper pulp, asbestos, newspaper strips, and the

like. Preferred methods of using this modification of Sodium Alginate,! Ibs./acre | Bentonite, Linter, Soil Loss,
the invention may involve the addition of the fiber to Tbs.jacre | lbs./acre | tonsfacre

the pulverulent mixture or it may involve the addition to
the slurry of the alginate-bentonite mixture in water.

Under certain extreme conditions the alginate-benton-
ite compositions may be subject to partial destruction
by bacteria residing in the soil. In these circumstances,
small proportions of bactericides will be found to in-
crease the longevity of the compositions.

The invention will be further described with respect
to spe:ific experiments. Soil beds were prepared from
an ercsive silt by screening the soil to remove stones
and other foreign matter, and depositing the soil in a
container which was disposed at a slope of 15°. The
suiface of the test beds was treated with mixtures of
alignates and clays by preparing slurries and apply-
ing the dispersions wniformly over.the soil surface. The
controls without alignates or clays were surface treated
with the same quantity of water. The soil beds were
then subjected to artificial rainfall which was standard-
ized by establishing a large number of uniformly spaced
drop sources and rotating the soil bed. WNatural con-
ditions were further simulated by having a flue conduct
additional quantities of water across the rotating beds
to provide the effect of drainage water from higher
sround which is an added factor in erosion causes.
All of the soil washed from the soil beds was collected,
dried and weighed.

Example 1

Six soil beds were each treated with 2.5 percent slurry
of one part by weight of sodium alginate and nine
parts of bentonite. The slurry was applied in amount
equal to 5000 gallons per acre. The control soil bed
was treated without either the algin or clay.  All of the
soil beds were subjected to artificial rainfall at the rate
of 2.18 inches per hour for a period of 30 minutes. The
following table shows the loss of soil in tons per acre
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1t The product employed in these tests was that sold by The Kelco
gg;‘gpany under the trademark, Kelcosol, described as a fibrous Kelco

What is claimed is:

1. A method of minimizing erosion of a soil surface
which comprises coating the soil surface with an aqueous
sturry of a mixture of an expanding lattice clay and
from 3 to 100 percent (based on said clay) of a water-
soluble salt of alginic acid.

2. A method of minimizing erosion of a soil surface
which comprises coating the soil surface with an aqueous
slurry of a mixture of bentonite and from 5 to 20 per-
cent (based on said clay) of an alkali-metal salt of
alginic acid.

3. A method of minimizing erosion of a soil surface
which comprises coating the soil surface with a mixture
of an expanding lattice clay, and from 5 to 20 percent
{(based on the said clay) of a water-soluble salt of alginic
acid and a fibrous material. . :

4. The method defined by claim 2 wherein the alkali-
metal salt of alginic acid is sodium alginate.

5. The method defined by claim 2 wherein the alkali-
metal salt of alginic acid is potassium alginate.

6. The method defined by claim 1 wherein the water-
soluble salt is ammonium alginate.

7. The method defined by claim 3 wherein the fibrous
material is paper pulp.

8. The method defined by claim 3 wherein the fibrous
material is absestos.
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