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Introduction 

In the Federal Republic of Germany wastes should, in the first line, be avoided and, in 
the second line, be recycled or utilized for energy production. When MSWl bottom ash is 
utilized in road construction as granular base material it has to satisfy the structural 
engineering requirements, and its environmental compatibility has to be ensured. 

With regard to the mineralogical composition [1] four types of bottom ashes can be 
distinguished: 

1. grate ash: material discharged from the end of the grate 
2. raw bottom ash: grate ash discharged via a quench tank, containing grate siftings 
3. bottom ash: raw bottom ash which had been processed and stored for at least 

three months 
4. aged bottom ash: raw bottom ash which had been stored for several years 

In order to evaluate these requirements, mineralogical, chemical and structural 
engineering methods were applied to raw bottom ashes as well as to processed bottom 
ashes stored for three months, all originating from 12 municipal solid waste incineration 
plants operated on different process technologies. 

Elution Behaviour (DEV-S4 Test) 

The elution behaviour of MSWI bottom ashes is characterized by the German DEV-S4 
test [2]. The DEV-S4 test is used for the comperative evaluation of the environmentally 
relevant properties of industrial by-products based on the crucial limits of national 
regulations (TL HMVA-StB 95) [3]. 

The statistical interpretation of a quality controlled MSWI bottom ash shows (Table 1): 

The largest fraction of cations in the solution is made up by calcium, sodium and 
potassium. The anions are sulfate and chloride. 
The largest standard deviations are refered to the elements calcium, sodium, 
potassium, chloride and sulfate. These elements build up the soluble salts halite 
(NaCI) and sylvite (KCI), the sulfates anhydrite (CaSO4) and bassanite 
(CaSO~0,5H20) as well as carbonates, e.g. Calcit (CaCO3). The high leaching rates 
of these elements are attributable to these mineral phases, which react very sensitive 
of modifications of the physical-chemical environment. 
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The arithmetic means ofthe concentrations of the heavy metals, chloride, sulfate and 
cyanide are clearly below the crucial limits by TL HMVA-StB 95 [3]. 

A comparison of the elution data (DEV-S4) of MSWl bottom ashes produced in 12 MSWl 
plants operated on different process technologies shows (Table 2): 

The crucial limits laid down by TL HMVA-StB 95 [3] are conform to the specifications 
of the values assigned. 

Structural Engineering Properties 

The statistical interpretation of a quality controlled MSWI bottom ash shows (Table 3): 

> The crucial limits laid down in TL HMVA-StB 95 [3] are observed by the MSWI bottom 
ashes investigated, with exception of the parameter ,,Resistance to Freezing and 
Thawing". The low resistance to freeze-thaw-changes can be attributed to the high 
contribution of low resistant mineralogical attributes such as high porosity, specific 
mineral composition and relatively weak carbonate bond between the bottom ash 
constituants. 

Based on the results of investigations, the following summarizing conclusions can be 
drawn for the comparison of MSW incineration bottom ashes produced in 12 MSWl 
plants operated on different process technologies (Table 4, Fig. 1 and 2): 

The crucial limits laid down in TL HMVA-StB 95 [3] are observed by the MSWl bottom 
ashes investigated, with exception of the parameter ,,Resistance to Freezing and 
Thawing". 

The impact destruction values (SZ-~12) of the Impact Test determined as a measure of 
resistance to mechanical fracmentation are within the limits laid down in TL HMVA- 
StB 95 [3]. However, a comparison with the impact destruction values of natural 
mineral substances, i. e. basalt (SZ_~12:9 - 20 wt.%) makes evident that similar 
stabilities cannot be achieved by MSWl bottom ashes. This is attributable to the 
relatively weak carbonate bond between the bottom ash constituents and to the 
specific composition of mineral substances. Thus, a high content of stable silicates 
and oxides exerts a positive influence on the stability properties whereas high 
fractions of salts and sulfates reduce the stability. 

At present time energy- and cost-effective processes were tested to optimize the 
mineralogy, the leaching behaviour and the structural engineering properties of MSWl 
bottom ashes without influencing the present process technology expense for MSW 
Incineration decisively. 
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(TL HMVA-StB), Forschungsgesellschaft fQr Stra6en- und Verkehrswesen, 
K01n, (1995). 
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