
Bottom coal ash as growth media -
Toxicity validation



Toxic elements of 1:5 (w/w) water extraction

LiB AlSnAsSeSrBaCoCrPbCdNi  

ppmppmppmppmppmppmppmppmppmppmppmppmppm  

0.000.001.330.010.000.010.060.020.000.010.120.000.03
Tuff 0-8 
mm

0.010.021.540.000.010.000.260.030.010.010.060.010.04
Tuff 4-8 
mm

0.000.000.400.000.020.000.020.010.010.010.000.000.02
Tuff 0-4 
mm

0.080.190.010.010.020.010.830.220.000.000.040.000.01
Coal cinder
0-4.8 mm

0.070.100.010.000.000.010.640.180.000.010.010.000.02
Coal cinder 
1.2-4.8 mm

0.070.120.020.010.000.000.590.170.020.010.050.010.03
Coal cinder 
1.2-9.5mm

0.040.070.010.010.010.000.410.120.000.010.070.020.02
Coal cinder 
4.8-9.5 mm

0.750.050.011.000.050.010.010.05
Drinking 
water*

*Israeli standard for drinking water (1994)



Trace elements concentration in fruits and vegetables 
(mg/kg fresh weight)

Coal Ash 

based 

Medium

Tuff  

based   

Medium

**Max. 

Conc. 

Allowed

Coal Ash 

based 

Medium

Tuff  

based   

Medium

**Max. 

Conc. 

Allowed

Coal Ash 

based 

Medium

Tuff  

based   

Medium

**Max. 

Conc. 

Allowed

Coal Ash 

based 

Medium

Tuff  

based   

Medium

**Max. 

Conc. 

Allowed

Peper < 0.026 N.D.* Most foods 
0.02, Rice 0.2

0.007 N.D.* 0.05 0.001 N.D.* 0.03 0.008 N.D.* 0.1

Tomato < 0.014 < 0.014 <0.001 <0.001 0.05 <0.001 <0.001 0.03 0.02 0.03 0.1

Cucumber 0.007 0.004 0.002 0.002 0.05 0.0001 0.0000 0.03 0.01 0.006 0.1

Strawberry < 0.005 < 0.005 0.001 0.001 0.05 0.0005 0.0001 0.03 0.006 0.004 0.1

Mango 0.04 N.D.* 0.01 N.D.* 0.05 0.01 N.D.* 0.03 0.02 N.D.* 0.1

Lettuce < 0.002 0.003 0.002 0.003 0.2 0.0001 0.0001 0.05 0.002 0.002 0.3

Basil 0.005 0.01 0.003 0.003 0.2 0.0014 0.02 0.05 0.015 0.02 0.3

Asphodel < 0.025 < 0.025 0.002 0.003 0.2 0.03 0.03 0.05 0.2 0.2 0.3

* Not Determind

** Max. concentration according to Israeli regulations

mg/Kg Fresh Weight

As Cd Hg Pb



Trace elements concentration in wine of coal ash 
amended  vineyard (mg/L-1)

  
Concentration 

(mgL-1) 

*Max. Conc. In 
Drinking Water 

(mgL-1) 
Al 1.52  

B 18.6 BO3=50 (=9.2 B) 

Ba 0.1 1 

Cr 0.08 0.05 

Cu 0.044 1 

Ni 0.02  

Pb 0.002 0.05 

Sr 0.992  

Zn 0.4 5 

As <0.004 0.05 

Cd <0.0004 0.01 

Hg <0.0008 0.001 

Se <0.004 0.01 
 



Concentrations of radionuclides in agricultural 
produce

• Aim: To measure radionuclides levels in produce 
grown on coal and volcanic ash, and to compare 
these to health standards.

• Tested: 40K, 226 Ra, 232Th

• Results: No significant differences were found in 
radionuclides concentration between produce grown 
on volcanic and coal ash.

• Conclusions: Coal and volcanic ash are safe 
container media for food crop production







Tuff + Compostcoal ash* + compostElement

0.380.40Cd

2.01.2Co

0.40.5Cr

0.70.7Mo

1.11.1Ni

L.D.B*L.D.B*Pb

*B.D.L – Below Detection Limit

Trace elements concentration in pepper 
fruits (mg/kg dry matter)

*industrial coal ash



Tuff + Compostcoal ash* + compostElement

0.350.19Cd

0.90.7Co

2.22.7Cr

0.90.6Mo

1.90.6Ni

0.090.08Pb

*industrial coal ash

Trace elements concentration in melon 
fruits (mg/kg dry matter)



Trace elements concentration in tomato fruits
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