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Abstract:  Proximate analysis, ultimate analysis and 5
thermogravimetry-mass spectrometry with equivalent
characteristic spectrum analysis were used to measure the
unburned carbon in fly ash and slag. The results show that the 11
influence of water, hydrated lime, carbonate and sulfate are not
completely ruled out by proximate analysis and ultimate analysis,
while the influence of water, hydrated lime, carbonate and sulfate
are ruled out by thermogravimetry-mass spectrometry with 1.2
equivalent characteristic spectrum analysis, which can accurately 1.2.1
measure the unburned carbon in fly ash and slag. ( p,
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1 100 mg
Tab. 1 Fly ash and slag 10 K/min
30 C 1200 °C,
1 1 540 th 2
2 1 540 t/h 2.1
3 2 240 t/h )
4 2 240 vh ) ) B
5 3 75 t/h A
6 3 75 t/h .
7 4 75 t/h N o
8 4 I5th B
9 570 MW A o
10 6 165 t/h
11 7 130 t/h
12 8 260 th :
13 9 260 t/h €0,
14 10 130 t/h >> ’ <<
15 11 130 t/h
16 12 130 t/h Cp R
17 13 130 t/h 22
18 14 130 tvh
1.2.2 CO, CO,
Elementar vario MACRO cube
5 He O, . . H
o 2
C0O,.H,0.S0, Cy
TCD Cy  Cpo
o 2.3
1.2.3 TG-MS & ECSA H,0.S0,
TG-MS C 2 0 N
& ECSA ™ Netzsch TG-DSC CO,
STA 449 F3 Jupiter  QMS403C o Cy
CyCp  Cpo
2.3.1
2 30~110 C
2—7 9 15
I 110 C
Ca OH ,. CaS0,-2H,0. CaCO; 50 mg
o 1 2 CaS0,*2H,0
Ar 65 mlL/min 0, 100 C
5 mL/min, AlLO; 50~ 105 °C 1.5 h
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2
Tab. 2 Unburned carbon in fly ash and slag %
TG-MS & ECSA
A B
A Cy M [CO,] Cp Cs Cy Cy' m H,0 m H0 " m SO, " m SO,
1 95.97 4.03 0.31 0.17 3.72 3.11 2.53 2.54 0.02 0.42 0.00 4.92 8.24
2 95.04 4.96 0.13 -0.12 4.83 4.55 3.96 4.02 0.00 0.70 0.00 0.79 6.11
3 96.16 3.84 0.13 0.06 3.71 2.17 1.08 1.10 0.00 0.68 0.00 1.46 4.58
4 98.12 1.88 0.01 0.33 1.87 0.65 0.26 0.27 0.00 1.22 0.00 0.03 1.62
5 86.46 13.54 0.53 -0.33 13.01 12.29 9.13 9.22 0.00 0.79 0.10 0.56 13.28
6 94.54 5.46 0.08 0.12 5.38 5.05 4.60 4.70 0.00 0.42 0.21 0.13 5.15
7 93.01 6.99 0.34 0.09 6.65 6.39 4.44 448 0.00 0.41 0.02 0.44 6.62
8 93.87 6.13 0.16 0.12 5.97 5.67 5.03 5.09 0.06 0.34 0.08 0.09 5.25
9 99.18 0.82 0.10 -0.22 0.72 0.52 0.28 0.28 0.00 0.12 0.00 1.09 1.06
10 83.26 16.74 0.59 -0.32 16.15 14.54 9.60 9.77 0.10 1.25 0.24 1.78 18.06
11 73.32 26.68 0.56 0.16 26.12 20.88 16.94 17.11 0.11 2.17 0.08 241 22.75
12 79.92 20.08 0.71 -0.11 19.37 15.81 9.48 9.60 0.07 1.64 0.17 2.34 20.25
13 86.93 13.07 0.51 0.18 12.56 12.43 7.23 7.34 0.02 0.79 0.12 1.63 14.53
14 92.44 7.56 0.31 0.12 7.25 6.73 4.05 4.10 0.05 0.41 0.04 1.61 8.62
15 87.37 12.63 0.50 -0.14 12.13 4.39 2.17 2.25 0.00 3.10 0.00 16.67 30.29
16 82.22 17.78 1.25 0.17 16.53 2.77 1.17 1.20 0.18 4.37 0.00 0.13 18.33
17 92.61 7.39 0.17 0.07 7.22 4.63 1.47 1.50 0.02 1.85 0.00 3.65 12.58
18 88.00 12.00 0.61 -0.03 11.39 4.26 2.44 249 0.08 3.15 0.00 12.81 28.56
B Ca [CO,l m H,0 30~110 C
m H,0 * 110~815 C 100 m SO, " 30~550 C SO,
100 m SO, 815~1 200 °C SO, 1200 C
Cy' H.S °
TG-MS & ECSA M., TG-MS & ECSA
m H,O .
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Fig. 1 Mass flow rate of evolution gas in model compound Fig. 2 Stack area graph of evolution gas in model compound
1 2 110~
200 °C 300~450 C o 2.5.14.15.18 3—12,
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Fig. 3 Mass flow rate of evolution gas in Sample 2 Fig. 7 Mass flow rate of evolution gas in Sample 14
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Fig. 4 Stack area graph of evolution gas in Sample 2 Fig. 8 Stack area graph of evolution gas in Sample 14
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Fig. 5 Mass flow rate of evolution gas in Sample 5 Fig. 9 Mass flow rate of evolution gas in Sample 15
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Fig. 6 Stack area graph of evolution gas in Sample 5 Fig. 10 Stack area graph of evolution gas in Sample 15
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Fig. 11 Mass flow rate of evolution gas in Sample 18 1200
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Fig. 12 Stack area graph of evolution gas in Sample 18 o
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16, 17.18 C0, c0; °
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H.S

TG-MS&ECSA

H.S °

3
Tab. 3 Relative error analysis %

8 5, 55 A
1 59.56 47.28 23.13 0.40
2 25.17 21.89 14.82 1.52
3 253.96 241.98 100.03 1.85
4 626.72 622.86 151.26 3.85
5 48.31 4251 34.62 0.99
6 18.62 16.88 9.71 2.17
7 57.27 49.62 43.77 0.90
8 21.79 18.61 12.65 1.19
9 196.10 159.99 87.77 0.00
10 74.31 68.17 51.41 1.77
11 57.50 54.19 23.26 1.00
12 111.91 104.41 66.85 1.27
13 80.69 73.64 71.84 1.52
14 86.89 79.23 66.38 1.23
15 481.81 458.77 102.23 3.69
16 142422 1317.06 137.46 2.56
17 404.17 392.58 215.88 2.04
18 392.63 367.59 74.88 2.05

31= Cﬂ—Cm /CM 32= CiZ_CM /CM 63=10 CB—CrA /Cm 54= CM*_
Cy /Cuo

H.S ° 3
H.S
04 5% TG-MS & ECSA
H.S
3 5—14
1—4

15—18 0
10%~200% 65  9%~90% 0

25%~630% 65  14%~160%
01 390%-~1 430% 6, 70%~220% 6,

o
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