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(571 ABSTRACT

Composition for stimulation of [aerobic]} bacteria in
sewage or 1n soil from combination of B vitamins and an
agent derived from digestion of milch cow excrement:
and method of treating sewage or sotl to stimulate the
growth of [aerobic] bacteria to improve the condition
of sewage for disposal or availability of soil nutrients for
plant growth by addition of the composition to sewage
or soil.

7 Claims, No Drawings
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COMPOSITION AND METHOD FOR
STIMULATION OF BACTERIA

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

This application s a C-I-P of Ser. No. 86,934,
10-22-79, now U.S. Pat. No. 4,246,100.

BACKGROUND OF THE INVENTION

This invention relates to the treatment of sewage or
soil to improve its condition and to a composition for
use in that treatment.

In my co-pending application, Ser. No. 86,934, filed
Oct. 22, 1979, now U.S. Pat. No. 4,246,100 entitled
“Composition and Method for the Treatment of Sew-
age”, of which the present application is a continuation-
in-part, it is disclosed that the combination of triacon-
tanol and an organic soil treating agent derived from
milking shed wastes reduces sludge and development of
noxious odors when mixed with sewage. That applica-
tion also indicates that the action of the triacontanol is
improved by addition of B vitamins. The composition is
very effective and provides long lasting action. How-
ever, at present, the material, triacontanol, 1s in limited
supply and expensive.

BRIEF STATEMENT OF THE INVENTION

The composition of the present invention provides a
less expensive, but useful, combination of an organic soil
treating agent derived from milking shed wastes tn
which [aerobic] bactena-stimulating action is ob-
tained through coaction of that agent with B vitamins.
Addition of this combination product to sewage in ac-
cordance with the present method reduces the develop-
ment of noxious odors and improves the condition of
the sewage for disposal. Also, it has been found that
when applied to soil, the composition substantially 1n-
creases the rate of plant growth over that from the
application of the soil treating agent alone.

DETAILED DESCRIPTION

[ have now found that growth of [aerobic] organ-
isms in sewage or soil is greatly stimulated by a treating
agent composed of a proprietary soil treating agent in
combination with B vitamins. The combination of these
materials, without the expensive material triacontanol,
is useful for the treating of sewage containing animal or
human excrement to reduce sludge, minimize the devel-
opment of noxious odors and to facilitate disposal of
residual components by percolation or otherwise. Addi-
tionally, when the composition is applied to soil, it stim-
ulates [the aerobic} organisms in the soil so that plants
can more effectively use nutrients in the soil.

The proprietary material for combination with vita-
min B components is sold as “Bichumus™ and is de-
scribed as an almost water white, thin liquid product
obtained by a first digestion of milch cow excrement
with yeast under mildly acid conditions and at least one
further digestion of the liquid separated from the first
digestion products by the action of algae and solar radi-
ation.

For combination with the liquid digestion products to
provide the new sewage or soil treating agent, only
small amounts of the B vitamins, thiamine, riboflavin
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and niacin are required. Percentages as low as from
0.02% to about 0.15% by weight of each of these vita-
mins components based on the weight of the treating
agent have been found satisfactory and there does not
appear to be any upper imit.

The combination of the liquid digestion product with
these very small amounts of the B vitamin components
to give unexpectedly strong growth stimulation of
[acrobic] organisms in sewage or soil is believed to
show a special interaction between these matenals. That
is, the liquid digestion product and the B vitamins have
no significant bacteria content, and the amount of B
vitamin relative to the volume of sewage or soil treated
ts negligible. Accordingly, it would appear that some
continuing association is established between the B
vitamins and the liquid digestion product when they are
brought together since the combination provides a con-
tinuing ability to stimulate [aerobic] organisms in
sewage or soil to which the combination has been
added.

For treatment of sewage, the treating agent 1s simply
mixed with the sewage and allowed to act. Treatment of
large volumes of sewage, e.g., washings from a milking
shed, may involve feeding the treating agent into a
stream of the washings at a controlied rate to mix the
treating agent with the washing and discharging the
mixture into a disposal pond. Supply of the treating
agent is cut off when the amount introduced 1nto the
disposal pond is sufficient to give the desired results,
after which supply of the washings to the pond is con-
tinued. The introduction of further washings stirs up the
pond and provides further liquids which, it is believed,
are useful in maintaining the activity of the treating
agent.

Effective sludge reducing action is obtained where as
little as 40 ppm. of the combination product are added
and a preferred range of addition is from about 40 to
about 4000 ppm. of the treating agent based on the
weight of the sewage to be treated.

Application of the treating agent to soil may be ef-
fected by adding the agent to the irrigation or sprinkler
water supplied to a field. Addition of as httle as about
ten gallons of the treating agent to the water supplied to
an acre has been found to give significantly better uni-
formity and rate of plant growth and to contribute to
plant health as indicated by the color of the foliage.

The following examples are given to aid in under-
standing the invention, but it is to be understood that the
invention is not limited to the particular procedures,
conditions or materials of the examples.

EXAMPLE 1

Treating agent according to the present invention
was prepared by mixing a 12.5 mg. of thiamin, 6.25 mg.
of riboflavin, 12.5 mg. of niacin and 125 mg. of magne-
sium chloride with 17.7 ml. of the liquid product of
digestion of milch cow excrement with yeast under
mild acid conditions and further digestion of liquid
portions by the action of algae and solar radiation (*Bi-
ohumus”, a proprietary product of Biohumus, Inc. of
Holtville, Calfornia).

A second treating agent according to the invention of
my co-pending application identified above was pre-
pared by mixing 17.7 ml. of the digestion product (Bi-
ohumus), 0.025 mg. of triacontanol, 12.5 mg. of thiamin,
6.25 mg. of riboflavin, 12.5 mg. of niacin and 125 mg. of
magnesium chloride.
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A first sample was prepared comprising five pounds
of wet manure from a diary milking shed to which the
treating agent of the invention was added and this mate-
rial was disposed in a white translucent pail and mixed
with tap water to a volume of 44 gallons.

A second sample was prepared in which the second
treating agent was added, disposed in a white translu-
cent pail and mixed with tap water to a volume of 4}
gallons.

The pails containing the samples were set under a
skylight for exposure to sunlight which approximated
50% of summer daylight.

Bacteria counts made on the samples are recorded in

the following table:

10th Day 23rd Day

Initial

Sample #1

Standard Plate
Count, 12° C,,
per mi.

Sample #2
Standard Plate
Count, 32° C.,

per mi.

1 30,000,000

320,000 [ 5,000,000

310,000 20,000,000 140,000,000

The above results show that the combination of the
liquid digestion product and B vitamins according to
the present invention was nearly as effective in increas-
Ing the development of [aerobic] bacteria as was the
combination of the liquid digestion product, tritacon-
tanol and B vitamins of the co-pending application.

EXAMPLE 2

A further batch of treating agent of the present inven-
tion was prepared as in Example 1. This treating agent
was mixed with irrigation water and supplied to a por-
tion of a field at the rate of ten gallons of treating agent
for each acre of that portion of the field. Lettuce was
then planted in the treated portion.

The digestion product (Biohumus) alone was sup-
plied to a further portion of the field by addition to the
irrigating water at the rate of ten gallons per acre and
this portion of the field was also planted with lettuce.

As the plants grew in the field, it was observed that
the lettuce in the portion of the field treated with the
composition of the present invention was substantially
larger and more uniform than the lettuce grown in the
portton of the field treated with the digestion product
alone. Also, the lettuce in the field treated with the
agent of the present invention had distinctly better fo-
llage color than the lettuce in the other portion of the
field.

Having described my invention, what I claim is:

1. A composition for addition to sewage or soil to
stimulate the growth of [aerobic} bacteria comprising
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the product of combining (1) the liquid product of a first
digestion of milch cow excrement under mild acid con-
ditions and further digestion of liquid portions from the
first digestion by the action of algae and solar radiation.
(2) at least 0.02% by weight of each of thiamine, ribofla-
vin and macin based on the weight of said liquid diges-
tion product to activate a[ n aerobic ] bacteria-stimulat-
ing action and (3} at [east Q.49 by weight of magnesium
chloride.

2. A composition as defined 1n claim 1 in which said
composition comprises from 0.029 to about 0.159% by
weight of each of thiamine, riboflavin and niacin based
on the weight of said liquid digestion product.

3. A method for the treatment [for sewage to stimu-
late the growth of aerobic bacteria] of sewage to stimu-
late the growth of bacteria comprising mixing with said
sewage at least about 40 ppm. based on the weight of
said sewage of a treating agent comprising the product
of combining (1) the liquid product of a first digestion of
milch cow excrement with yeast under mild acid condi-
tions and further digestion of liquid portions from the
first digestion by the action of algae and solar radiation,
(2) at least 0.029% by weight of each of thiamine, ribofla-
vin and niacin based on the weight of said liquid diges-
tion product o activate bacteria-stimulating action [10
activate [aerobic} bacteria-stimulating actionY and
(3) at least 0.4% by weight of magnesium chioride.

4. A method for the treatment of sewage as defined in
claim 3, wherein the resultant mixture is exposed to
sunlight.

5. A method for the treatment of sewage as defined in
claim 4, in which said digestion product is combined
with from about 0.02% to about 0.15% by weight of
each of thiamine, riboflavin and niacin based on the
weilght of said digestion product.

6. A method for the treatment of soil [to stimulate
the growth of aerobic bacteria] to stimulate the growth
of bacteria comprising applying to the soil at least about
10 gallons per acre of soil of a treating agent comprising
the product of combining (1) the liquid product of a first
digestion of milch cow excrement with yeast under
mild acid conditions and further digestion of liquid
portions from the first digestion by the action of algae
and solar radiation, (2) at least 0.02% by weight of each
of thiamine, riboflavin and niacin based on the weight of
said liquid digestion product to activate [aerobic]]
bacteria-stimulating action and (3) at least 0.49: by
weight of magnesium chloride.

7. A method for the treatment of soil as defined in
claim 6, in which said digestion product is combined
with from about 0.02% to about 0.15% by weight of
each of thiamin, riboflavin and niacin based on the

weight of said digestion product.
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