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Monitoring Coal Ash VariationsMonitoring Coal Ash Variations

in the National Road No. in the National Road No. 22
((JisrJisr--ezez--Zarqa) Road Interchange EmbankmentsZarqa) Road Interchange Embankments

Chemical and Mineralogical AspectsChemical and Mineralogical Aspects





Adsorbed water content

• bridge embankment: 
fly ash

• blue – 2000
• red – 2003
• green – 2007

• road embankment:
mainly bottom ash
& soil
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Chemical composition
bridge road
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Elemental extraction from total (%)

• bridge
embankment

• road
embankment
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Stilpnomelane (Fe, Mg)6 (Si, Al)8 O19 (OH)9

• A new mineral was created in the embankments

• More in the bridge, fly ash, relatively wet 
embankment

• Less in the road bottom ash, relatively dry 
embankment



�6�W�L�O�S�Q�R�P�H�O�D�Q�H��from Wikipedia
• �6�W�L�O�S�Q�R�P�H�O�D�Q�His a phyllosilicate mineral of 

the mica group. It has the formula : 
K(Fe2+,Mg,Fe3+)8(Si,Al)12(O,OH)27

• Stilpnomelane occurs associated with banded 
iron formations. It is a metamorphic mineral 
associated with the blueschist and greenschist 
facies.

• It was first described in 1827 for an occurrence 
in Moravia in the Czech Republic. The name is 
derived from the Greek �V�W�L�O�S�Q�R�Vfor shining, 
and �P�H�O�D�Q�R�Vfor black.



Stilpnomelane (Fe, Mg)6 (Si, Al)8 O19 (OH)9

Concentration
with time

• migrates deeper

• reaches maximum and 
ends

• bridge > road

bridge - fly ash
road - mainly bottom
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conclusions
• Most of the elements are sparely extracted
• Exceptions : Mo,  Se,  and B
• Concentrations of Mo and Se in fly ash are 

low  (~ 10 mg/kg).
• Concentration of B is relatively high 

(hundreds of mg/kg)
• The embankment are not totally inert,
• a new mineral was observed




