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Bed sand sample, day 1
CFB combustion of wood chips



Project: SEMÅA-group 4

1

Acc.Voltage: 15.0 kV  Take Off Angle: 34.7 deg.  
Live Time:30.0 sec.

Quantitative Results for: 1BS 30x area01

100.00100.00100.00Total
0.25Fe2O30.06+/- 0.080.17Fe K
0.39MnO0.11+/- 0.070.30Mn K
1.79CaO0.65+/- 0.091.28Ca K
1.66K2O0.72+/- 0.081.38K K
0.00Cl0.00---0.00Cl K
0.00SO30.00---0.00S K
0.00P2O50.00---0.00P K

95.31SiO232.21+/- 0.1344.55Si K
0.13Al2O30.05+/- 0.030.07Al K
0.48MgO0.24+/- 0.020.29Mg K
0.00Na2O0.00---0.00Na K

---65.96---51.96SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4

2

Acc.Voltage: 15.0 kV  Take Off Angle: 34.7 deg.(EDS)  
Take Off Angle: 0.0 deg.(WDS)

Live Time:30.0 sec.

Quantitative results are unavailable for Synthetic Spectrum.
Quantitative results are unavailable for Synthetic Spectrum.
__________________________________________



Project: SEMÅA-group 4

1

Accelerating Voltage: 20.0 kV

Magnification: 1000

Auto Phases From Counts
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Accelerating Voltage: 20.0 kV

Magnification: 1000

Auto Phases From Counts



Project: SEMÅA-group 4
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Accelerating Voltage: 20.0 kV

Magnification: 1000

Auto Phases From Counts



Project: SEMÅA-group 4

4

Accelerating Voltage: 20.0 kV

Magnification: 1000

Auto Phases From Counts



Project: SEMÅA-group 4

5

Quantitative Results for: 1BS 1kx (1) Phase1

100.00100.00100.00Total
0.10MnO0.03+/- 0.010.08Mn K
0.05Cr2O30.01+/- 0.010.03Cr K
0.09CaO0.03+/- 0.000.06Ca K
0.39K2O0.17+/- 0.010.33K K

99.29SiO233.17+/- 0.0946.41Si K
0.08MgO0.04+/- 0.000.05Mg K
---66.55---53.04SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4

6

Quantitative Results for: 1BS 1kx (1) Phase3

100.00100.00100.00Total
1.42MnO0.44+/- 0.011.10Mn K
5.67CaO2.22+/- 0.024.05Ca K

18.44K2O8.62+/- 0.0415.31K K
69.95SiO225.63+/- 0.0632.70Si K
0.71Al2O30.31+/- 0.010.38Al K
1.57MgO0.86+/- 0.010.94Mg K
2.24Na2O1.59+/- 0.011.66Na K
---60.34---43.86SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4

7

Quantitative Results for: 1BS 1kx (1) Phase4

100.00100.00100.00Total
2.43MnO0.79+/- 0.061.88Mn K

32.73CaO13.41+/- 0.0923.39Ca K
5.96K2O2.91+/- 0.054.95K K

10.48P2O53.39+/- 0.054.58P K
36.08SiO213.79+/- 0.0716.87Si K
1.04Al2O30.47+/- 0.050.55Al K

10.47MgO5.97+/- 0.056.32Mg K
0.80Na2O0.60+/- 0.050.60Na K
---58.68---40.88SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4
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Quantitative Results for: 1BS 1kx (1) Phase5

100.00100.00100.00Total
1.63MnO0.52+/- 0.231.26Mn K
2.13Cr2O30.63+/- 0.181.45Cr K

21.93CaO8.80+/- 0.3415.67Ca K
8.67K2O4.14+/- 0.147.20K K
5.19P2O51.65+/- 0.142.27P K

54.53SiO220.42+/- 0.2625.49Si K
2.68Al2O31.18+/- 0.231.42Al K
3.24MgO1.81+/- 0.111.95Mg K
---60.86---43.28SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4
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Quantitative Results for: 1BS 1kx (1) Phase6

100.00100.00100.00Total
2.16MnO0.70+/- 0.071.67Mn K

31.29CaO12.88+/- 0.1022.37Ca K
8.93K2O4.37+/- 0.067.41K K
3.82P2O51.24+/- 0.051.67P K

48.05SiO218.46+/- 0.0822.46Si K
1.07Al2O30.48+/- 0.040.56Al K
3.71MgO2.13+/- 0.042.24Mg K
0.97Na2O0.72+/- 0.050.72Na K
---59.01---40.90SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4
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Quantitative Results for: 1BS 1kx (1) Phase7

100.00100.00100.00Total
1.95MnO0.61+/- 0.041.51Mn K
8.65CaO3.44+/- 0.046.18Ca K

19.10K2O9.05+/- 0.0615.85K K
1.11P2O50.35+/- 0.020.49P K

65.15SiO224.22+/- 0.0730.45Si K
1.18Al2O30.52+/- 0.020.62Al K
1.68MgO0.93+/- 0.021.01Mg K
1.19Na2O0.86+/- 0.020.88Na K
---60.02---43.00SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4

13

Combinations

C 12, C 238.73   CustomPhase8  
C 106.15   CustomPhase7  
C 82.12   CustomPhase6  
C 72.59   CustomPhase5  
C 42.58   CustomPhase4  
C 326.63   CustomPhase3  
C 121.20   CustomPhase1  

CombinationsArea %ColorCombinations



Project: SEMÅA-group 4

1

Accelerating Voltage: 20.0 kV

Magnification: 1000



Particle surface composition

• K reacts faster with Si forming a layer 
under the Ca cover

• Ca-silicates form the surface layer 
• Mg and P stay on the surface



Project: SEMÅA-group 4

1

Accelerating Voltage: 15.0 kV

Magnification: 500

Auto Phases From Counts



Project: SEMÅA-group 4
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Accelerating Voltage: 15.0 kV

Magnification: 500

Auto Phases From Counts



Project: SEMÅA-group 4

3

Accelerating Voltage: 15.0 kV

Magnification: 500

Auto Phases From Counts



Project: SEMÅA-group 4

4

Quantitative Results for: 1BS 500x (1) Phase1

100.00100.00100.00Total
0.14CaO0.05+/- 0.010.10Ca K
0.11K2O0.05+/- 0.010.09K K

99.68SiO233.25+/- 0.0946.59Si K
0.06MgO0.03+/- 0.000.04Mg K
---66.62---53.17SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4
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Quantitative Results for: 1BS 500x (1) Phase2

100.00100.00100.00Total
18.03CaO7.17+/- 0.1312.89Ca K
13.10K2O6.20+/- 0.1110.87K K
7.49P2O52.35+/- 0.113.27P K

52.85SiO219.60+/- 0.1024.70Si K
5.42MgO3.00+/- 0.073.27Mg K
3.12Na2O2.24+/- 0.112.31Na K
---59.45---42.69SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4
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Quantitative Results for: 1BS 500x (1) Phase3

100.00100.00100.00Total
10.19CaO4.06+/- 0.027.28Ca K
20.02K2O9.50+/- 0.0516.62K K
5.33P2O51.68+/- 0.012.33P K

56.23SiO220.91+/- 0.0526.28Si K
0.68Al2O30.30+/- 0.010.36Al K
4.78MgO2.65+/- 0.012.88Mg K
2.78Na2O2.00+/- 0.012.06Na K
---58.91---42.19SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4
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Quantitative Results for: 1BS 500x (1) Phase4

100.00100.00100.00Total
29.18CaO11.79+/- 0.0620.86Ca K
8.42K2O4.05+/- 0.036.99K K
7.02P2O52.24+/- 0.023.07P K

47.43SiO217.88+/- 0.0522.17Si K
0.73Al2O30.33+/- 0.020.39Al K
5.66MgO3.18+/- 0.023.42Mg K
1.55Na2O1.13+/- 0.021.15Na K
---59.41---41.97SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4
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Quantitative Results for: 1BS 500x (1) Phase7

100.00100.00100.00Total
8.55CaO3.37+/- 0.036.11Ca K

18.48K2O8.67+/- 0.0515.34K K
3.28P2O51.02+/- 0.021.43P K

63.04SiO223.17+/- 0.0629.47Si K
0.70Al2O30.30+/- 0.020.37Al K
3.11MgO1.71+/- 0.021.88Mg K
2.83Na2O2.01+/- 0.022.10Na K
---59.76---43.30SO K

Compnd %Formul
a

Atom %Weight %
Error

Weight %Element
Line



Project: SEMÅA-group 4
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Combinations

C 136.79   CustomPhase7  
C 46.59   CustomPhase4  
C 3, C 12, C 834.62   CustomPhase3  
C 211.76   CustomPhase2  
C 140.25   CustomPhase1  

CombinationsArea %ColorCombinations



Project: SEMÅA-group 4

1

Accelerating Voltage: 15.0 kV

Magnification: 500



Project: SEMÅA-group 4

1

Accelerating Voltage: 15.0 kV

Magnification: 500



Glue summary

• The sand particles are covered by two 
layers

– First layer: Closest to the particle: K, Si 
– Second layer: Ca, Si

• The glue consists of the first layer 
elements with some Na, P and Mg

Sand

First layer

Second layer
Glue


