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ORGANIC WASTE TREATMENT PROCESS
FIELD OF THE INVENTION

The present invention relates to methods for treating organic waste such as sewage
sludge or animal exudates.

BACKGROUND OF THE INVENTION

There are many methods for treating organic waste. For example, in waste sludge
dewatering, waste sludge may be treated to obtain a dry product. The dry product may
provide a substantial reduction in storage volume, facilitate transportation, and reduce
energy in instances where incineration of the product is performed. Chemical
conditioning may be utilized to facilitate dewatering of waste sludge. The conditioning
may cause the flocculation of suspended particulates in the waste sludge.

A typical prior art process is shown in Fig. 1. A wastewater stream is separated
into a solids rich portion and a solids lean portion by way of a solids separation step
(101). The separation step 101 may result in the solids rich portion containing a high
percentage (e.g., 70% or more) of the total suspended solids (TSS) from the wastewater.
Total suspended solids (TSS) are a water quality parameter that is defined as the quantity
of material suspended in a known volume of water that is trappable in a filter.

The solids rich portion is then treated in an anaerobic digester (step 102);
alternatively, aerobic decomposition may be used. The anaerobic or aerobic process
enhances microbial activity to treat the organic material.

The slurry is then mixed in step 103 with flocculating reagents to capture all solids
including the TSS to form flocs that afterwards can be filtered out using different
methods. Accordingly, in step 104, a settling or filtering method is used to separate the
water from the solids.

After filtering, in step 105, products of the filtering are obtained, namely, cleaner
water and sludge. The cleaner water may be further filtered (e.g., with a sand filter or
active carbon filter (step 106). This provides reclaimed water good for toilet flushing and
field irrigation or environmental discharge.

A problem of the prior art is the step 102 of anaerobic or aerobic decomposition is

very expensive and time-consuming.
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SUMMARY OF THE INVENTION

The present invention seeks to provide a novel organic waste treatment process, as
described in detail below. The present invention eliminates the step of anaerobic or
aerobic decomposition, thereby realizing a significant savings in energy and time.

One of the significant differences between the present invention and the prior art
is the following. In the prior art, (a) the solid portion of the waste is usually separated
from the liquid portion before anaerobic or acrobic decomposition can be carried out, and
(b) flocculation must be carried out after decomposition. If flocculation were carried out
before decomposition, the decomposition would take much longer and would not be cost
effective. In contrast, in the present invention, (a) anaerobic or aerobic decomposition is
eliminated and (b) flocculation (or sedimentation) is carried out before oxidation. The
oxidation is efficient after flocculation or sedimentation.

There is thus provided in accordance with an embodiment of the present invention
a method of organic waste treatment including treating an organic waste stream that
contains solid waste particles suspended in a liquid to cause the solid waste particles to
settle in a settling tank, separating contents of the tank into a separated liquid phase and a
separated solid phase, and treating the separated solid phase with an oxidant to create a
sterile odorless ash.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more fully from the
following detailed description, taken in conjunction with the drawings in which:

Fig. 1 is a flow chart of a prior art organic waste treatment process.

Fig. 2 is a flow chart of an organic waste treatment process in accordance with a
non-limiting embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Reference is now made to Fig. 2, which illustrates an organic waste treatment
process in accordance with a non-limiting embodiment of the present invention. The
process may be carried out in a portable or non-portable system.

In step 201, a wastewater stream flows into the system. The waste may be, without
limitation, from animal processing or animal feeding separation, such as bovine farms,
dairy farms, chicken farms, swine farms, equine ranches and others, manure from
lagoons, human waste and many more. Waste may be transported by regular pipes, pumps
or other suitable techniques. Another example is sewage or septic truck, which in

accordance with the invention, can transport collected waste to the system (which may be
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located in a municipality, for example). The system may include a buffer tank for
temporarily storing waste from more than one such truck before the waste goes to a
settling tank in the process described below.

In step 202, the waste stream flows to a mixing and settling tank, where it is
mixed with flocculation agents, such as but not limited to, polymer (e.g., polyelectrolyte,
cationic or anionic). A non-limiting example used in experiments is ALSTAFLOC 155, a
high molecular weight cationic polyelectrolyte powder from Chemtex. The solid waste
particles, such as colloids, are dispersed or suspended in the waste stream, and due to
flocculation they form larger-size clusters or flocs which settle at the bottom of the tank
as sedimentation. Alternatively, the waste particles in the stream may simply settle by
gravity in the settling tank without the help of flocculation agents.

In step 203, the liquid and flocs flow to a dewatering liquid-solid separator unit.
There are many dewatering liquid-solid separator units, commercially available from
many companies and well known in the art.

As is known, sludge dewatering is the separation of a liquid and solid phase
whereby, generally, the least possible residual moisture is required in the solid phase and
the lowest possible solid particle residues are required in the separated liquid phase (in
centrifugal units, this is called the centrate).

In step 204, the separated solid phase is treated with oxidants, such as in
accordance with the system and method of US Patent 9936842. Solid phase oxidizing
treatment can take place at the same location where the separation took place or in a
different geographic location. In such a system, the separated solid phase of the organic
waste is treated by an oxidizing agent to reduce its water content which may involve an
exothermic reaction, thereby to reduce bad odor, microbial contamination, parasites and
infectious disease.

The oxidizing agent may be, without limitation, potassium permanganate or any
other oxidizing agent, and it is mixed with the organic waste in a reactor to initiate an
oxidizing reaction in which the water content is lowered and the organic matter is
oxidized. What remains is sterile odorless ash with significant lower water content. This
ash can be used as a fertilizer or as a source of minerals for the chemical industry.

In step 205, the separated liquid phase (e.g., centrate) may undergo effluent
treatment with any known effluent treatment process in order to bring the reclaimed water

to a desired quality according to regulations and needs. The solid by-products of the
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effluent treatment may be directed to the solid processing unit of step 204 to reduce waste
and increase efficiency of the overall system.

Accordingly, the present invention eliminates the expensive and time-consuming
step of anaerobic or aerobic decomposition. The waste is treated by flocculation, and after
forming flocs in a liquid, separated to a liquid phase and a solid phase; the solid phase is
then treated with oxidants. The products of oxidation are recovered for agricultural or

industrial use, unlike the prior art decomposition by-products which go to waste.
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5
CLAIMS
What is claimed is:
1. A method of organic waste treatment comprising:

treating an organic waste stream that contains solid waste particles suspended in a
liquid to cause the solid waste particles to settle in a settling tank;

separating contents of said tank into a separated liquid phase and a separated solid
phase; and

treating said separated solid phase with an oxidant to create a sterile odorless ash.
2. The method according to claim 1, wherein the step of treating comprises mixing
the contents of said tank with flocculation agents to form flocs that settle in the settling
tank.
3. The method according to claim 1, wherein the step of treating comprises using

gravity to cause the solid waste particles to settle in the settling tank.

4. The method according to claim 1, wherein the step of separating comprises sludge
dewatering.
5. The method according to claim 1, comprising treating said separated liquid phase

in an effluent treatment process to reclaim usable water from said separated liquid phase.
6. The method according to claim 1, comprising using said sterile odorless ash for

agricultural or industrial use.
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