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Relative Average 
precision detection 

Majbr and 
minor oxides 
A P ,  
CaO 
Fe203 
MgO 
MnO 
P2°5 

K*O 
SiO, 
Na,O 
Na,O 
TiO, 

Trace elements 
As 
5 
Be 
Cd 
Co 
Cr 
c u  
F 
Hg 
Li 
Mo 
Ni 
Pb 
Sb 
Se 
Th 
U 
V 
Zn 

ash 3 
ash 3 
ash 3 
ash 5 
ash 5 
ash 5 
ash 2 
ash 1 
ash 5 
coal 5 
ash 3 

coal 7 
coal 15 
ash 5 
ash 10 
coal 5 
ash 2 
ash 5 
coal 10 
coal 15 
ash 12 
coal 10 
ash 10 
ash 20 
coal 10 
coal 10 
coal 5 
coal 15 
ash 3 
ash 7 

0.1 $4 
0.02 % 
0.01 % 
0.1 % 
0.01 % 
0.02 % 
0.01 % 
0.1 % 
0.005 % 
0.003 % 
0.01 % 

1.0 ppm 
10.0 ppm 
0.5 ppm 
2.5 ppm 
0.3 ppm 
7.0 pprn 
2.5 ppm 

20.0 pprn 
0.01 pprn 
5.0 ppm 

10.0 ppm 
15.0 ppm 
25.0 ppm 

0.2 ppm 
2.0 pprn 
0.4 ppm 
3.0 pprn 
8.0 ppm 
1.5 ppm 

------------------------------------------------- 
Absolute 

Constituent precision (%) Accuracy (%) ASTM (1 992) method 

Moisture 
Ash 
Volatile matter 
Carbon 
Hydrogen 
Nitrogen 
Total sulfur 
Sulfatic sulfur 
Pyritic sulfur 
Organic sulfur 
Total chlorine 
Calorific value 

"WDXRF = wavelength-dispersive x-ray fluorescence spectrometry 
AAS = atomic absorption spectrometry 
INAA = instrumental neutron activation analysis 
OEP = optical emission (photographic) spectrometry 
PyrolC = pyrohydrolysis and ion chromatography 

**Hg by cold vapor atomic absorption spectrometry 



Feed or 
FFrnA ASPI 

Parent ' product Btullb yield Concentrations of HAP elements ( P D ~ ,  dw) 
labno Reglon' mesh slze dry %,dry As Be Cd Co Cr F Hg Mn NI P Pb Sb Se Th U 

C32Y73 1 feed 
100 
200 

C32Y74 1 feed 
100 
200 
400 

C32777 1 feed 
100 
200 
400 - 

C32T78 1 feed 12709 9.8 10 2.2 0.6 4.6 12 70 0.04 38 31 87 14 2.2 1.5 1.5 0.9 
100 13622 5.63 5.8 2.6 <02 4.0 9.7 57 0.05 13 29 39 8 2.2 1.0 1.3 1.1 
200 13703 6.16 6.6 2.5 60.2 3.5 9.5 45 0.01 29 32 48 12 2.1 0.9 1.2 0.9 

€32782 1 feed 12503 11.62 2.461 0.4 1.6 14 78 0:07 55 7 87 -d 0.5 1.9 1.1 1.3 
100 13448 6.97 1.3 1.3 ~0.2 1.2 10 66 0.134 18 6 31 4 0.4 1.3 0.9 1.4 
200 13791 5.50 1.3 1.1 q0.2 1.0 9.7 43 0.04 22 7 22 6 0.5 1.2 0.8 1.1 

€32783 1 feed 12686 12.86 2.2 1.4 4.3 2.7 1 1  81 0.07 37 8 44 a6 0.1 1.3 1.3 1.1 
100 13749 6.01 1.5 1.2 60.2 1.9 9.8 65 0.06 18 7 22 a4 0.1 1.1 1.1 1.0 
200 13909 4.77 1.4 1.0 60.2 1.7 9.4 52 0.02 16 8 22 4 0.1 1.2 1.0 1.2 

C32785 1 feed 12741 9.75 2.3 1.5 0.4 2.6 17 115 0.07 39 18 1st c5 0.4 3.9 1.3 1.8 
100 13538 6.54 1.6 2.0 <0.3 2.0 12 69 0.07 17 16 35 7 0.4 2.8 1.1 1.8 
200 13873 4.71 1.6 1.4 <0.2 1.8 1 1  62 0.03 19 16 31 8 0.3 2.6 1.0 1.5 

C32797 1 feed 12728 10.29 4.0 1.2 1.3 3.0 13 116 0.04 32 16 87 9 0.6 1.4 1.5 1.9 
100 13739 5.94 2.2 1.8 4.2 2.2 1 1  74 0.04 14 14 22 7 0.5 1.2 1.2 1.8 
200 13949 4.38 2.0 1.9 <0.2 2.1 10 71 0.04 17 16 22 7 0.6 0.8 1.1 1.4 

C32814 1 feed 13841 6 6.4 2.0 1.0 2.5 5.7 63 0.07 30 12 30 23 1.9 1.3 0.6 8.0 
100 13973 4.17 4.0 3.8 40.1 1.9 6.0 60 0.08 14 10 17 14 1.7 1.1 0.6 6.9 
200 14199 3.21 3.2 2.2 0.6 1.7 5.6 52 0.05 19 9 13 13 1.6 1.0 0.6 6.3 

C 3 2 m  2 feed 12753 9.63 1.7 <I 0.4 2.0 17 91 0.05 29 I? 44 7 0.4 2.3 1.3 3.1 
100 13630 6.06 1.1 cl 40.3 1.5 14 78 0.03 12 1 1  26 6 0.3 1.7 1.1 3.1 
200 13982 4.44 1.0 1.1 0 .  1.3 13 54 0.02 15 1 1  22 5 0.3 1.2 1.1 2.6 

C32794 2 feed 12685 10.52 2.3 1.1 cO.1 2.8 12 95 0.08 40 14 44 15 0.3 1.9 1.4 2.0 
100 13464 7.07 1.9 2.0 <0.3 2.4 12 83 0.05 18 14 35 15 0.2 1.4 1.3 1.9 
200 13803 5.23 1.3 1.2 40.2 1.9 10 74 0.05 16 11  31 10 0.3 1.2 1.1 1.8 

C32798 2 feed 12285 13.16 2.2 <I 0.4 3.3 23 134 0.05 54 18 87 12 0.3 3.2 1.7 2.7 
100 13564 6.37 1.4 1.6 e0.3 2.2 15 80 0.03 18 12 26 10 0.2 1.5 1.3 2.0 
200 13890 5.05 1.2 1.0 <0.2 2.0 16 59 0.03 19 13 22 5 0.3 1.7 1.3 2.1 

C32800 2 feed 12599 11.39 2.0 cl e0.2 2.8 23 150 0.06 30 16 87 8 0.4 2.8 1.6 2.9 
100 13460 7.03 1.4 1.1 <0.3 2.1 16 96 0.06 15 11 26 8 0.4 1.9 1.4 1.9 

C32813 2 feed 
100 
200 

C32815 2 feed 
100 
200 

C32784 3 feed 
100 
200 

C32795 3 feed 13799 5.76 3.6 1.0 <0.1 4.8 8.6 53 0.03 11  18 44 16 1.1 1.1 1.2 0.6 
100 13994 4.00 3.2 1.3 e0.2 4.0 7.6 42 0.04 6 17 39 12 1.0 1.0 1.0 1.0 
200 14184 2.96 2.621 0 .  3.8 7.4 37 0.03 5 17 31 13 0.9 0.9 0.9 0.7 

continued on next page 



Feed or 
FFmA Ash 

Parent product BW y i e ~  Concenmttons of HAP elements  om, drv\ 
labno Region' mesh size dly '%,dry As Be Cd Co Cr F Hg Mn N1 P Pb Sb Se Th U 

(32796 3 Aed 12120 16.1 9.8 1.0 0.9 8.5 19 1 0.08 41 24 87 31 1.0 2.0 3.0 1.0 
100 12906 10.59 6.7 1.9 4.4 6.5 17 95 0.06 17 19 44 27 0.9 1.9 2.4 0.7 
200 13873 5.21 4.9 1.1 42 4.8 14 54 0.04 12 19 31 21 0.9 1.4 1.6 0.8 

C32?99 3 feed i m 6  11.42 17 1.0 42 4.4 12 127 0.02 64 15 436 64 3.6 1.3 1.6 0.7 
100 13586 6.72 9.0 1.6 4.2 4.2 10 100 0.02 9.1 1 1  336 39 3.4 1.3 1.3 0.6 
200 4.1 1.7 4.2 3.5 8.2 74 0.01 9.1 13 2 27 3.2 0.9 1.0 0.5 

C32801 3 feed 13280 8.36 10 1.0 4.1 4.4 12 76 0.04 23 14 22 0.6 1.5 1.5 1.0 
100 13884 4.86 6.5 1.8 42 2.9 10 60 0.03 8.3 13 Z 18 0.5 12 1.1 0.9 
200 14003 4.31 6.2 1.1 4 . 1  2.8 9.6 48 0.02 9.2 12 17 14 0.5 1.0 1.1 1.1 
400 14188 3.06 4.6 1.4 60.1 2.4 9.9 50 0.01 9.8 13 17 12 0.6 1.0 1.0 1.0 

132602 3 feed 1309~ 9-38 3.1 a1 4.1 25 12 8 7 0.3 1.5 1.4 1.2 
100 13737 5.67 2.4 1.0 42 1.9 11 71 0.04 1 1  5 22 7 03 1.1 I .  0.9 
200 14076 3.80 1.7 61 42 1.8 10 68 0.04 10 8 22 5 0.2 0.9 0.9 0.6 

C32661 4H feed 3.4 1.6 4.3 3.9 16 81 0. 19 0.5 20 1.5 7.5 
100 26 1.6 4.2 25 15 71 0. 12 0.4 1.5 1.3 6.3 
200 14098 3.76 1.9 1.4 4.1 2 1  14 58 0.07 9 13  27 13 0.4 12 1.0 6.0 

C32664 4H feed 13148 9.87 5.4 1.4 4.3 4.4 13 87 0.19 20 1 1  175 33 0.5 1.6 1.7 2.2 
100 13221 8.32 3.8 1.4 4.3 2.8 12 92 0.08 10 10 26 31 0.3 1.0 1.5 2.0 
200 13722 6.27 3.7 1.3 4.3 3.0 12 74 0.08 10 10 22 31 0.4 1.0 1.3 2.2 

C32665 4H feed 9.39 4.4 1.2 4.3 3.8 13 0.17 26 1 1  
100 6.88 3.6 1.1 4.2 2.8 12 
200 5.00 2.9 a1 42 2.4 11 

C32771 4H feed 12816 1297 3.7 1.1 aO.5 4.1 14 131 0.14 36 10 22 0.3 1.4 1.8 22 
100 13484 7.40 2.8 ~1 4.2 2.9 12 96 0.05 14 10 26 21 0.2 12 1.4 2.1 
200 13876 521 21 1.1 4.2 27 12 80 0.05 12 10 17 23 0.1 12 12 1.9 

C32T76 4H feed 13182 927 2.7 1.5 4.3 3.6 15 74 0.07 38 12 44 10 0.6 1.7 1.4 1.8 
100 13806 5.21 1.9 2.0 4.2 27 14 55 0.06 15 10 28 6 0.5 1.4 1.0 1.6 
200 14141 3.53 1.5 1.3 4.1 2.2 12 38 0.05 1 1  9 22 5 0.5 1.0 1.0 2.0 

C32882 4S feed 13525 7 14 1.4 4.3 4.4 10 83 0.08 15 17 175 23 1.0 1.3 1.9 1.9 
100 13892 4.58 9.4 1.9 4.2 2.8 8.6 65 0.08 6.6 15 100 17 0.9 1.1 1.5 1.6 
200 14116 3.60 8.7 1.4 4.1 2.8 8.6 62 0 6.9 15 83 16 0.9 0.9 7.3 1.4 

(32663 4S feed 1310;? 8.98 34 1.1 4.3 4.1 11  78 0.25 17 13 1 70 1.4 1.5 1.4 0.9 
100 13547 6.73 23 1.1 4.3 2.7 11 68 0.20 9.1 11  100 73 12 1.5 1.2 0.6 
200 13855 5.40 23 61 4.2 3.3 10 64 0.21 1 1  13 83 70 1.2 1.3 1.1 4.5 

C32i72 45 feed 13274 9.33 8.0 1.0 4.2 3.9 9.2 75 0.17 39 13 87 27 0.7 1.3 1.3 a1 
100 13586 8.64 5.9 c1 4.3 2.7 8.8 66 0.10 15 1 1  57 26 0.6 1.6 1.1 0.7 
200 13924 4.91 4.5 1.1 d.2  2.5 8.2 55 0.07 12 1 1  23 0.6 0.9 1.0 0.4 

a2775 45 feed 13779 7.67 4.9 1.8 1.1 4.7 14 97 0.21 16 18 61 45 1.2 3.6 1.3 6.8 
100 13682 6.48 3.8 1.7 0.6 3.5 13 83 0.08 1 1  15 48 36 1.0 3.1 1.2 6.2 
200 13947 4.89 3.2 1.9 4.2 3.1 13 74 0.10 9.4 14 17 31 1.0 2.4 1.0 5.8 

C32780 45 feed 13123 9.57 3.1 < I  4.6 1.9 12 75 0.07 24 8 61 12 1.4 2.3 1.2 2.0 
100 13622 6.57 2.4 a1 4.2 1.5 10 62 0.05 13 5 44 12 1.2 1.8 1.1 1.7 
200 13963 4.77 2.1 cl 4.2 1.4 9.2 43 0.06 12 5 22 9 1.1 1.5 1.0 1.6 

C32781 4S feed 13773 9.71 4.361 0.5 2.7 12 104 0.11 37 1 1  46 1.4 2.5 1.2 2.0 
100 134S6 7.41 2.6 1.1 4.3 1.8 11  63 0.10 18 1 1  26 26 10 1.8 1.1 1.6 
200 13689 6.64 3.2 d 4.3 2.3 11  61 0.10 15 11 22 39 1.2 2.0 1.1 1.7 

a2793 4S feed 12.402 14.14 33 1.2 4.2 5.5 13 124 0.13 39 22 175 36 1.2 1.1 1.8 0.8 
100 13943 4.35 18 1.2 a0.2 4.4 8.0 71 0.09 7.5 18 98 26 1.2 1.0 1.0 0.5 
200 14108 3.37 15 1.9 4.1 4.0 7.4 53 0.08 1 1  19 74 26 1.3 1.1 0.8 0.6 
400 14308 2.48 9.6 1.7 <0.1 3.6 6.9 32 0.06 13 17 61 15 1.1 0.9 0.7 4.5 

'Sw flgwe 3 for region& locations. 





Parent Feed 
lab no Region" mesh sire As Be Cd dc Cr F Hg Ni P Pb Sb S 

Maximum 
Minimum 
Average 
Standard davian 
Cases 

Maximum 83 71 23 47 74 75 83 33 75 58 27 56 61 33 
Mintmum 63 53 -42 33 9 33 20 33 7 41 33 0 9 18 0 
Average 68 59 -21 41 25 47 52 62 22 60 47 10 37 32 17 
Standard dewatton 7 6 26 6 19 17 18 17 10 1 1  10 10 16 15 14 

'Sea flgurs 3 for reglonal hxation% 






