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ABSTRACT
A proper approach to animal by products (traditionally known as "waste"), and in particular to manures and
liquid manures, must necessarily involve extending the possibilities of technological processes in order to
achieve technically and operatively effective treatments that are economically affordable and beneficial for the
ecosystem, so as to allow the sustainability of the treatment at the stockbreeding business itself, the capture of
carbon dioxide and retention of nitrogenated and sulphurous forms of gaseous emissions as well as the
restoration and productivity of the soil (Martínez-Almela J. et al 2000).
Furthermore, the new directives set by the production market indicate that the treatment and appreciation of
stockbreeding by products should be considered from an overall standpoint covering security, health and
environmental respect (A. de la Torre, Martínez-Almela J. and M.J. Munoz, 2001). These standards, applicable
both to the technology used and the final product obtained, are essential for maintaining and improving our
productivity.
The evolutionary tendencies of this type of new treatments aiming to appreciate animal by products, with
environmental and economic efficiency criteria, are shown in Figure 1.

FIGURE 1: VIEW OF THE INNOVATIVE AND SUSTAINABLE TREATMENT SYSTEM

119

INTRODUCTION
Modern animal production is an extremely sophisticated business, and the management,
treatment purification and appreciation of its by products should also be one. As the
practice of intensive production on stable premises rises, there is an increasingly urgent
need for efficient and affordable alternatives for handling by products of nutrients and
added problems on these intensive farms. We will now describe the progress that has been
made in management techniques and new technological alternatives for the treatment and
appreciation of liquid stockbreeding by products on the farm itself at 12 plants in 3
different countries, over the last 5 years, by means of the SELCO-Ecopurin® technology.
It is an obvious matter that to significantly improve on liquid systems we need
technologies which can achieve effective separation of solids from liquids. This
technology is ionic transfer by using polymers, in which fine particulates are flocculated,
most of these colloidal, typical of liquid manures, reaching separation efficiencies of over
90%. This extremely high recovery of solids, originally in colloid form, not only makes
the use of an advanced purification of the liquid a more economical alternative, but also
increases the amount of materials available for the solids processing operation, which
generates a flow of income.
OPTIMISED SEPARATION OF SOLID-LIQUID
The results obtained in processes by means of polymer technology for separation of solids
in liquid manures indicate that this type of treatment is not only highly efficient in the total
flocculation of total suspended solids (SST) and in the separation of organic nutrients of
pig waste waters, but also requires a very low chemical dosage. The separation of solids
with polymers reduces up to 98% of the solids in suspension, which allows an economic
purification of manures by aeration. By capturing the suspended particles, most of the
volatile organic compounds and ones which require oxygen are also removed from the
liquid flow. Instead of decomposing the organic compounds, the oxygen from the aeration
treatment after the separation of the solids is used efficiently to convert ammonia in the
nitrification process. The concentration of organic nutrients in the purified effluent also
drops considerably, the phosphorus reduction capacity being 88%, that is, of all the
organic forms of this, the rest being soluble phosphates. As regards nitrogen, average
reductions of 70% of organic nitrogen and 40% of ammonia nitrogen are achieved; in
general the separation of nitrogen and organic phosphorus comes to an approximate ratio
of 1:1, with solids in suspension captured with polymers (J. Martínez-Almela et al, 2000),
(Vanotti et al, 2000).
Table 1. Results of the physical-chemical análisis of the samples from the main module.
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LIQUID LINE
NITRIFICATION-DENITRIFICATION TREATMENT
Although all the organic nitrogen is eliminated with the suspended solids, a significant
amount of the total nitrogen continues to be in the ammonia soluble fraction, so that after
the solid-liquid fraction with polymers, the waste water must be treated to transform the
ammonia when alternatives other than application in the soil are required, or when this is
not possible for environmental or legislation reasons. One of the main transformations in
this treatment is the conversion of ammonia nitrogen into nitric nitrogen through
microbial nitrification. There are two advanced processes to raise the concentration of
nitrifying bacteria in the reaction tanks; polymer-immobilised nitrifying bacteria (PINBT)
and membrane bioreactors (BRM). The immobilisation process provides a very
appropriate environment in order for the microorganisms to reach optimum efficiency.
Ammonia nitrogen elimination rates of from 915 to 990 mg N/l per reactor and day have
been obtained (after the solid-liquid separation) and from 97% to 99% nitrification
efficiency in lot treatment, without any inhibition in spite of the high rates of ammonia
concentration (Vanotti el al, 2000).
Biological denitrification processes can be combined with a nitrification reactor, in order
to get the total suppression of nitrogen. Given that the bacteria responsible for biological
denitrification in anoxic conditions are heterotrophic, they require an appropriate source
or organic carbon as an energy source. In the purification of the separated liquid fraction
two basic types of organic carbon can be used: either an endogenous source contained in
the waste water itself or an external source, such as methanol, ethanol, whey, unseparated
liquid manure, etc.. In the first case, the process leads to a pre-denitrification flow diagram
which recycles one part of the nitrified effluent in an anoxic tank, and in the second case
to a post-denitrification arrangement.
EXTRACTING THE PHOSPHORUS
One of the main problems as regards the sustainability of the agronomic application of
manures is the imbalance of nitrogen and phosphor applied to the earth. As we already
mentioned in the solid-liquid separation phase with polymers, we get average reductions
of 75% of the total phosphor contained in the manure, which is grouped in the solid
fraction; this high capacity for elimination of P allows a greater agronomic application of
the liquid fraction for use as irrigation water, at the same time as improving the N/P ratio
of the remaining liquid effluent, given that in the removable organic fraction (solids line)
more phosphorus is retained in comparison with the nitrogen. There are three advanced
processes available for the elimination of this remaining soluble P. The first system
consists in parallel biological elimination of the P and N, by means of a piston flow
system with a two-phase anoxic reactor, followed by the anoxic-oxic reactor for reduction
of N; the second consists in the precipitation of the orthophosphate by means of inorganic
salts and later transferring this sludge to the homogenisation tank to be treated again with
the liquid-solid separation by means of polymer technology. The third system goes by the
USDA-ARS protocol, whose method consists in using quicklime to precipitate the
phosphorus in the form of calcium phosphate. The phosphoric product contains around
17% P2O5, and is dehydrated in > 50% of the solids using filtration bags, which makes
the sub-product obtained easily marketable and transportable (Vanotti et al, 2001).
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Table 2. Results of the physical-chemical análisis of the samples from the secondary module.

REDUCTION OF PATHOGENS, VIRUS AND PARASITES
The contamination of water, food and air by pathogenic agents potentially present in
manure and by products and in bio-aerosol form is a problem which is generating
increasing concern. The value of the different composting processes for destroying
infectious microorganisms in solid manure is well known. There is nevertheless a lack of
information about the indices of pathogen destruction with the new treatments. Recent
data for a sequence of treatment in which the liquid manure is given a polymeric
purification (solid-liquid separation) followed by nitrification-denitrification and
dephosphating, with BRM filtration, shows that the treatment as a whole is highly
effective for control and elimination of pathogens, virus and parasites. The average
reductions are 1 log after the polymeric solid-liquid separation, 3 logs when polymeric
separation is combined with a nitrification-denitrification system using aerobic and
anoxic conditions, reaching the greatest reduction with the dephosphating procedure with
4 logs due to the effect of a high pH during the formation of the calcium phosphate.
Reductions of 5 logs are attained after membrane nanofiltration by means of the BRM
process, due to the fact that the size allowed through the membranes is in the range of
20.000 daltons.
Table 3. Reduction of Pathogens

SOLID LINE
AGRONOMIC AND AGRO-FORESTRY USAGE
The product can be added to lawns, seed beds, geotextiles, nursery substrates etc. as an
economical material. To do this it has to be distinguished from other products in terms of
technical benefit, cost and presentation, attempting to reach the final destination more as
an innovative and sophisticated product than as a sub-product of animal excrement.
The composted solid fraction can be used in certain applications which we will now
describe:
1. Artificial substrate for production of plants at nurseries.
2. Organic substrate included in the composition of hydro-sowing.
3. Organic additive incorporated in bedding, mulches and hydro-sowing supports.
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Table 4. Microbiological Quality Compost Analysis

Figure 2: Content in organic material and total nitrogen, and C:N ratio of the compost
produced.
The bars correspond to the typical deviation of N=3 replicas.

POWER USAGE, BIOGAS AND COGENERATION
The accumulated production of methane increases as the content in total solids of the
substrate increases, that is, as the content in organic material rises, the total production
also rises. Nevertheless, the increase is not linear, being much greater at a lower level of
solids.
When studying the correlation of methane production in respect of initial SSV, one can
observe a clear linear tendency towards reduction as the SST content of the substrate rises.
The level of manure concentration must be decided taking into account, amongst others,
the fact that a reduction in the SST concentration increases the flow of substrate to be
treated very significantly and that the production of methane per load unit can increase the
speed of organic loading.
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Figure A) Relation Between total solids contents and methane production in relation with
volatile solids (B) and (M) substract. B) Estimate Methane production rate
respect the SST initial content in the mix.
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