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Abstract

This paper describes the industrial pilot unit of Castelnaudary, built in 1997, and
gives the main characteristics of the ABS composting process that was developped
by the SITA group through the EUREKA VALORBIO programm and with financial
assistance of ADEME. The structure of the pilot unit and the three different phases
of processing (initial mixing, fermentation, refining) are described. The technical
ratios of the process : minimal dry matter content of input products, minimal batch
quantity treated per solt, mixing ratio with bulking agents, temperature evolution
and monitoring etc... are given.  Results of the scientific monitoring on urban
sludge and pig-manure sludge are briefly shown. The agronomical, environmental
and sanitary qualities of the refined composts are given and compared to those of
the input products. The different liquid and gazeous (before and after biofiltration)
fluxes produced by the pilot plant have been studied.

Résumé

Cet article décrit le pilote industriel de Castelnaudary, construit en 1997 et décrit
les principales caractéristiques du process de compostage ABS développé par le
groupe SITA dans le cadre du programme de recherche EUREKA VALORBIO et
avec la participation financière de l’ADEME. La structure de l’unité pilote et les
différentes phases de mise en oeuvre du process (mélange initial, fermentation,
affinage) sont décrits. Les ratios techniques du procédé : taux minimal de matière
sèche des produits à traiter, quantités minimales traitées par lot, ratio de mélange
avec les agents structurants, évolution et contrôle de la température sont indiqués.
Les résultats du suivi scientifique opéré sur les boues urbaines et sur les boues de
lisier de porc sont brièvement décrits. Les qualités agronomiques et
environnementales ainsi que le niveau d’hygiénisation des composts produits sont
fournis et comparés à ceux des produits bruts initiaux. Les condensats et les
différentes émissions gazeuses (brutes ou épurées par biofiltration) ont été étudiés
et analysés.
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Introduction

This paper describes the characteristics of the ABS composting process that was
developped by the SITA group through the EUREKA VALORBIO program with
financial contribution of ADEME.

The pilot unit of CASTELNAUDARY, first application of the ABS process, is
operated by STAN, a regional subsidiary of SITA France. Some results of the
scientific follow up lead on sewage and pig manure sludges are given

1. Objectives

The SITA group, first european and third world waste operator, is strongly involved
in biological treatments development.

It launched in 1993 the VALORBIO european research program; this program was
dedicated to the co-composting and anaerobic fermentation of different wastes like
biowaste, sewage and industrial food sludges, grease, agricultural waste and
green waste.

Sludge and various waste mixing and co-composting trials and market studies on
industrial food waste have been realized in 1994 and 1995.

According to the lack of processes being able to answer to the needs of the SITA
group and of its customers, it was decided to developpe a new corridor process
giving all the garantees on traçability from the input products to the end products,
on effective pathogens reduction, and on  delivery of an odorless, biologically dried
and good looking screened compost.

So, the first industrial pilot unit applying the new process ABS has been designed
in 1996 and built in 1997 at CASTELNAUDARY, in the department of AUDE, eighty
kilometers away from TOULOUSE.

2. Description of the ABS process

This process alternates long periods of static composting with forced ventilation
controlled sytem and short periods of quick turn over and move of mixed materials
along one corridor that is dedicated to the treatment of one kind of waste.

It can be divided into three phases:
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a) initial mixing between input waste and bulking agents

photo1

The special machine, called a “biocomposteur”, and shown on photo1, is used for
initial mixing by running through a mixing corridor where successive beds of sludge
and bulking agents have been previously laid down by a front loader.

b) Active fermentation period under controlled ventilation

After initial mixing, the industrial batch of 120 m3 is picked up and laid down into
the first part of a fermentation corridor for a first week of active composting.
Temperature of the mixed materials increases first quickly then decreases slowly,
as showed on graph 1. After one week, the “biocomposteur” runs through the
corridor and moves the batch to the following part of the corridor

Graph1 : Evolution of exhaust air temperature
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c) refining period

Photo 2 : Screening operation

After three weeks or more of active fermentation, the output products are
biologically dried an can be immediatly screened after the last passage of the
“biocomposteur”.
Fine compost enters the maturation phase of, at least, forty five days and coarse
materials are reused as bulking agents .

3. Presentation of the pilot unit of Castelnaudary

The pilot unit has a treatment capacity of 6,400 tons of input waste per year (4,000
tons of sludge and 2,400 tons of green-waste).

One mixing corridor and two sludge dedicated fermentation corridors have been
built indoors, one green waste fermentation corridor and the two process and
ambiant air biofilters have been built outdoors.

The sludge reception and mixing areas have been closed and deodorized.

The future expansion, that will be able to treat more than 24,000 tons of input
waste per year, will have thirteen fermentation corridors, three process air biofilters
and four ambiant air biofilters, as shown on photo 3.
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Photo 3 : global view of the future expansion

4. Application to the treatment of sewage and pig manure
sludges

Among the different wastes treated in the pilot unit, Castelnaudary sewage sludge
and local pig manure sludge have been composted several times. The main results
collected by the scientific follow up are shortly reported.

a) Fermentation parameters

- The treatment capacity for such sludges is 1,800 to 2,000 tons of wet product per
year and per corridor, that is to say that each week, one corridor can enter a batch
containing 40 tons of sticky sludge and treat it in three weeks.
- High temperatures (above 60°C) are reached and lead to an important decrease
of microbiological pathogenic population in the composted products. Results
obtained with sewage sludge are shown in Table 1.
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Parameter Units Sewage
sludge

Sludge
compost

Reduction Arrêté 8.01.98

Entero virus /100 g DM 20 2 1 log < 30 NPPUC/100 g
Streptococcus (D group) / g DM 400 000 2 000 2 log
Total coliforms 30°C / g DM 2 000 000 1 000 3 log
Fecal coliforms 44°C / g DM 1 000 000 < 10 5 log
Escherichia coli / g DM 400 000 < 10 4 log
Staphylococcus / g DM < 10 < 10
Clostridium perfringens / g DM 200 000 100 4 log
Salmonella / 25 g DM Absence Absence < 8 NNP / 10 g
Nematodes larves / g DM Absence Absence
Nematodes viable eggs / g DM Absence Absence < 3 / 10 g

Table 1
Evolution of microbiological populations from sewage sludge to compost

b) refining parameters
 
 With mesh screen of 8 millimetrers, it is possible to obtain a low quantitty of
sewage sludge compost, by evaporating an important part of water hold in sludge
Technical ratios are shown in table 2
 

Sewage sludge Pig manure sludge
Compost production/ton of sludge 230-270 kg 430-530 kg
Bulding agents mass recycling rate 65-76% 70-80%
Water quantity removed/ton of sludge 550-650 l 500-550 l

 Table 2
 Technical ratios about mass balance

 
 c) agronomic qualities of composts

We can see on graphs 2 and 3, the evolution of rough wastes to composted
products:

The dry matter content moves from 17% to 55% in sewage sludge compost and
from 25% to 55% in pig manure compost.

50% of nitrogen are lost during sewage sludge composting, the important loss of
phosphorus in pig manure compost must be attributed to a false analysis (we
dispose of one only).
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Graph 2 and 3
Evolution of sewage and pig manure sludges to compost

The heavy metals concentrations in sewage and pig manure compost are very low
as shown in Table 3.
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Sewage sludge Pig manure Arrêté

Compost Compost 08/01/98

Cd mg/kg 0,7 0,4 10

Cr mg/kg 74,4 12,7 1000

Cu mg/kg 156,5 100,3 1000

Hg mg/kg 1,0 <0,32 10

Ni mg/kg 19,2 < 10,7 200

Pb mg/kg 53,1 9,2 800

Se mg/kg 1,3 1,5 100

Zn mg/kg 396,1 446,7 3000

Table 3
Heavy metals concentration in final products (/DM)

5.Environmental impact of the pilot unit

a) liquid effluent production
 
 The production varies between 25 and 50 liters per ton of sludge, it is equivalent to
125 to 250 liters per day and per corridor, this important difference can be
explained by variation of climatic conditions that influence condensation of water
vapour inside the ventilation system.
 
 The average effluent COD squares with 0,8 to 1,5 equivalent habitant per
fermentation corridor.
 
 b) gazeous effluent production

The NH3 concentration in exhaust air varies from 300 to 600 ppm, this
concentration is reduced by 90% through biofilter.

Some air analysis that have been sampled at the limit of the pilot unit give the
following results :
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NH3 H2S RSH
Maximal value
Under wind (mg/Nm3)

Maximal value
Allowed by order of the
Prefect

< 0,0038

< 5

< 0,012

< 0,1

< 0,003

< 0,07

6. Conclusion

Initial objectives are achieved by delivering an odorless, dried and good looking
product only after 3 weeks of treatment through the ABS process.

Low environmental impact of the pilot plant unit has been demonstrated and allows
future expansion.

Agronomic quality of the refined composts has to be tested by growing trials. These
trials will begin in june with pots growing tests and will be completed by plots
growing tests in association with local partners.
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