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Introduction
Compost maturity tests can be roughly classified into physical, chemical, plant, and microbial
activity assays1. Due to the complicated nature of compost maturity, our approach was not to
identify one test but instead a pattern of relatively simple test methods that can be used to
verify the safe use of compost, i.e. its state of maturity2.
A stability test is needed to obtain information on the stage of compost processing. Chemical
characterization gives important additional information that can be used in combination with
the other data to estimate the aerobicity or degradation stage of the compost and is not affected
by physical treatments such as drying or heating the compost. The toxicity arising from
immature compost is considered to be phytotoxicity, and testing can be carried out using a
plant growth or seed germination test.
Figure 3. VTT CO2 test and ASTM O2 consumption test.
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The effect of moisture content is demonstrated in Figure 1. Microbiological stability was
analyzed from the balanced sample. In general, a low level of microbial activity is an indication
of well-degraded mature compost, but it may also be due to the inhibition of microbial activity.
Reasons for reduced activity may include toxicity, low pH, drought, or anaerobicity.

Figure 1. Effect of moisture balancing to
carbon dioxide production. The sample
consisted of biowaste composted 2 months
in a windrow. Incubation period was 24
hours at 35°C.

Methods and materials
Several respirometric methods were compared. In the ASTM O2 consumption test the sample
is mixed with an equal amount of stabile compost and O2 consumption is measured at 58 °C
for 4 days. The Solvita test determines CO2 evolution over a 4 hours period at room
temperature. In the Rottegrad test temperature evolution in an insulated flask is detected
during a 10-day period, while in the VTT CO2-test the evolution of CO2 is detected in an
airproof vessel after a 24-hour incubation at 37 °C or 25 °C, using gas-detection tubes or an IR
analyzer.
NO3-N and NH4-N amounts were detected from an aqueous suspension consisting of one part
compost and five parts water, using Merckoquant test strips (Merck KGaA, Germany).
Toxicity was determined using the OECD plant growth test and flash luminescent bacteria
test4-6. A total of 18 compost samples from several composting processes and different waste
materials were examined to establish a correlation between the chosen methods.

The flash luminescent bacteria test is especially useful when a large number of samples need to
be tested for toxicity. The plant growth test requires a long period of time (2- 4 weeks) to give
results, but it is widely used because the final goal is to use compost in plant cultivation.
Table 1. Correlation coefficients of tested methods. Large values (near +/-1.0) means that
data sets are associated with each other and values near 0 means that data sets are unrelated.
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The correlation between most methods tested was good (Table 1). Any of these methods is
suitable for assessing the state of stability or maturity. However, these methods have different
features, and the properties of the method used, whichever chosen, should be well understood.
Determining the NO3-N/ NH4-N -ratio is a rough method, but it is easy to perform and is a good
compliment to respirometric tests. In our experience, the appearance of nitrate is a good
indication of the state of maturation, and when the amount of NO3-N exceeds that of NH4-N the
compost is well matured.
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The first step in the strategy is proper
balancing of the moisture content of the
samples. Chemical analyses give valuable
information on sample properties and are
useful when estimating compost maturity. To
confirm that compost is suitable for use, its
toxicity should be tested 3, 4.
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mg C/g OM/d

Using only a single method to assess
compost maturity may cause erroneous
results. Respirometric methods are especially
sensitive to the characteristics, e.g. moisture
level or anaerobicity of the sample.
Therefore we developed a procedure to
assess the maturity of compost3.

1,00
-0,30 1,00
0,52 -0,67 1,00
0,07 -0,63 0,69 1,00

Conclusions
· A selection of different types of methods is needed to gain reliable assessment of compost
maturity.
· Preparation of the samples greatly impacts on the response of stability analyses.
· To select suitable methods for analyses and enable to interpretation of the results, the
characteristics of different methods must be known.
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