
Samples analysis reports 

 

1. Chemical analyses 

 

Samples used for analysis consisted of four representative samples of fly ash resulting from the 

combustion of different wastes, collected from filters of waste incinerator Pro Air Clean 

Timisoara, for a period of six months (June to November 2013).  

Table 1 presents the AAS analyses for the significant ash samples, performed with a 

KONTRAA 700 spectrophotometer, revealing the metallic and total organic carbon (TOC) 

content of the samples. For example, the high concentration of aluminum (16,64%) in probe 0 

leads to a high conductivity of the sample and sustains the hypothesis of a higher value for the 

CM factor at low frequencies.  

 

Table 1: Metallic content of the ash samples  

Content 

Probe 0 Probe 1 Probe 2 Probe 3 Chemical 

Element 
mg/kg % mg/kg % mg/kg % mg/kg % 

Al 166440 16,64 3890 0,39 3480 0,35 44890 4,5 

Cd 328 0,033 198 0,02 198 0,02 248 0,025 

Co 100 0,01 122 0,012 122 0,012 99 0,01 

Cr 110 0,01 98 0,01 98 0,01 105 0,01 

Cu 1450 0,145 4490 0,45 4490 0,45 4230 0,42 

Fe 39670 3,97 13980 1,4 34980 3,5 56970 5,7 

Mn 5390 0,54 148 0,15 159 0,16 890 0,09 

Ni 500 0,05 390 0,04 190 0,02 328 0.033 

Pb 9870 0,99 510 0,05 970 0,1 700 0,07 

Sb 140 0,014 108 0,01 98 0,01 100 0.01 

Zn 48760 4,88 17980 1,8 78980 7,9 5390 0,54 

TOC
1
 31980 3.2 27870 2.8 23950 2.4 39980 4.0 

 

                                                           

1
 For proper operation of the incinerator, TOC concentration should not exceed 4%. 



2. Dimensional analyses 

 

For dimensional characterization, we prepared for each of the 4 probes; a mixture of 5 mg 

powder in 100 ml distilled water at room temperature, and put it to rest first for 20 minutes, 

and more 10 minutes then, in order to decant the microparticles. Each time we collected the 

remained slurry liquid and analyzed the particle size/concentration distribution by using a Nano 

Sight LM 10 nanoparticle visualization system. This high-performance device determines the 

size distribution and the number of nanoparticles in polydispersed and heterogeneous systems 

using nanoparticle-tracking analysis method. 

 

Probe 0 

Figure 1 illustrates the size/concentration distribution of particle for probe 0, after a time 

decantation of 20 minutes, followed by the analysis report generated by the LM 10 software. 

The distribution diagram indicates that there were four significant groups of nanoparticles in 

the sample, having sizes of 59 nm, 112 nm, 165 nm, and 285 nm.  

 

Figure 1: The size/concentration distribution of particle for probe 0, obtained with the 

visualization system of nanoparticles, Nano Sight LM10, after 20 minutes time of decantation. 



 



 

For the next three samples were performed two measurements on each sample (after 20 

minutes of decantation and after another 10 minutes of decantation). 

Probe 1 

Figure 2 illustrates the size/concentration distribution of particle for probe 1, after a time 

decantation of 20 minutes, followed by the analysis report generated by the LM 10 software. 

The distribution diagram indicates that there were five significant groups of nanoparticles in the 

sample, having sizes of 70 nm, 115 nm, 148 nm, 189 nm, and 266 nm. 

 

Figure 2: The size/concentration distribution of particle for probe 1, obtained with the 

visualization system of nanoparticles, Nano Sight LM10, after 20 minutes time of decantation.  



 



Figure 3 illustrates the size/concentration distribution of particle for probe 1, after more 10 

minutes, followed by the analysis report generated by the LM 10 software. The distribution 

diagram indicates three significant groups of nanoparticles in the sample, having sizes of 45 nm, 

93 nm, and 154 nm. 

 

 

Figure 3: The size/concentration distribution of particle for probe 1, obtained with the 

visualization system of nanoparticles, Nano Sight LM10, after 30 minutes time of decantation.  



 

 

 



Probe 2 

Figure 4 illustrates the size/concentration distribution of particle for probe 2, after a time 

decantation of 20 minutes, followed by the analysis report generated by the LM 10 software. 

The distribution diagram indicates four significant groups of nanoparticles in the sample, having 

sizes of 44 nm, 67 nm, 109 nm, and 180 nm. 

 

Figure 4: The size/concentration distribution of particle for probe 2, obtained with the 

visualization system of nanoparticles, Nano Sight LM10, after 20 minutes time of decantation. 

 



 



Figure 5 illustrates the size/concentration distribution of particle for probe 2, after more 10 

minutes, followed by the analysis report generated by the LM 10 software. The distribution 

diagram indicates three significant groups of nanoparticles in the sample, having sizes of 37 nm, 

56 nm, and 95 nm. 

 

Figure 5: The size/concentration distribution of particle for sample 2, obtained with the 

visualization system of nanoparticles, Nano Sight LM10, after 30 minutes time of decantation. 



 



Probe 3 

Figure 6 illustrates the size/concentration distribution of particle for probe 3, after a time 

decantation of 20 minutes, followed by the analysis report generated by the LM 10 software. 

The distribution diagram indicates five significant groups of nanoparticles in the sample, having 

sizes of 40 nm, 60 nm, 102 nm, 138 nm, and 175 nm. 

                                 

Figure 6: The size/concentration distribution of particle for sample 3, obtained with the 

visualization system of nanoparticles, Nano Sight LM10, after 20 minutes time of decantation. 



 



Figure 7 illustrates the size/concentration distribution of particle for probe 3, after more 10 

minutes, followed by the analysis report generated by the LM 10 software. The distribution 

diagram indicates three significant groups of nanoparticles in the sample, having sizes of 42 nm, 

95 nm, and 175 nm. 

 

Figure 7: The size/concentration distribution of particle for sample 3, obtained with the 

visualization system of nanoparticles, Nano Sight LM10, after 30 minutes time of decantation. 

 

Conclusions 

These analyses show that the gas resulting from the combustion of waste contain 

nanoparticles. Recall that these nanoparticles are only those that probably were attached to 

larger particles, and stocked during the mechanical filtering process. They are, however, 

relevant to our study because the result indicates the existence of a much larger quantity of 

nanoparticles in the combustion waste gases than originally detected. Our study will focus 

mainly on the particles with radii < 200nm, potentially harmful for human health.  

 



 


