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Study on a New Index to Predict the Slagging Characteristics of Coal in a Pulverized-Coal Fired Boiler
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Recently, poor quality coals have often been used for pulverized-coal fired boilers. Previous indexes could not
adequately evaluate ash problems. Therefore, new indexes are required. IHI focused on the slagging problems caused by
melting ash deposition on the furnace wall. Data of laboratory tests and evaluation of ash deposition in an actual plant were
compared. Based on the study, IHI established new slagging indexes to evaluate various coal types including poor quality
coal. IHI also showed that the sinter ratio is an effective parameter for evaluation. Thus evaluation of the ash deposition is
easy. This sinter ratio has a strong relationship with ash fusion temperature, basic compounds, and other parameters.
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Fig. 1 Ash deposits in the pulverized-coal fired boiler
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Table1 Typical slagging index examples
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Fig. 2 Rattler tester (unit: mm)

(b) 0000000
000000000000000 1em 000000
0000000000 029000000
00000000000000000000000
000000000000000000000000
000000000000000000
0000000000000000
000000000000000000000000
0000000000000000 1.0 00000
N0000000000000000000000
00000 1100000000000000000
0000000000000
N0000000000000000000000
213 0000
0 300000000000000000 00 50
0 MO0000000000000000000000
0000000000000000000000000
1200000000000000000000000000
000000000000000000 110000000
00000000000000001 15000000000
000000000000 500000000000000
00000000000000000000000000
000000000000000 400 base 000000
O0000base 00000 base = 300000000000
000000000 0base 0 3000000000000
0000000 base 0 3000000000000000
05000 6000000110000000 00000 O
0000000000 Mbase 000000000 Obase
00000000000000000000000000
0000000 base/acid OO OO base DO0OOOOO

10 -
08 -
06

04 -

oooo —0o

02 |

0.0 1 S S S 1 1 |

800 900 1000 1100 1200 1300
ooooooa

030 0Ooooooooooo
Fig. 3 Relationship between temperature and sinter ratio
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Fig. 4 Relationship between base and ash fusion temperature
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Fig. 5 Relationship between ash fusion temperature and sinter ratio
in ash sintering tests
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Fig. 6 Relationship between base and sinter ratio in ash sintering tests

U0boooboooobooobDboOooDOO Fe,050Ca0
goboobobooboobobooob vyhoobooo
gooboboboooobobbooooobobboooooo
gbooobobooobobgboor ieo0boooobon
gobooboobobobbobbooboobooboo
gbooobobobooooboboooob

38

13 - 201200000000
12 | oO1150000000
11 | °01100000000
10 [
09 [
08 [
07
06 [
05
04
03
02
01 |

0.0 : :
1000 1100 1200 1300 1400 1500 1600 1700 1800

ooo0oo0oa0o

oooo —ao

070 0O00O0OOOOOOOOOOOOOOOOOOOOO
Fig. 7 Relationship between ash fusion temperature and sinter ratio at
every temperature in ash sintering tests
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Fig. 8 Drop tube furnace (unit: mm)

22.3 0O0OO

09000 1000000000 Obase DOOOOOO
0000000000000 000000OObase OO0
O00000000D000000000000 base OO
0000000000 Obase/acid 00000000000
0000000000000 Fe,0:0Ca0 DOOOOOO
od

OO0 2 1002 200000000000000000
O00000DoOoDoo0ooooooooooooooon
O000o0o0oDoooo0oooooDoooooOoooooon
baseObase/acid 000000000 OD0O0ODOO0OOO0O
godoobodoooooooboooooooon

10
09 *_Jb~‘\*\\d1%
08 r [
o 07 -
' 06
O
o 05
0o 04
O
03 r
02
01 r
0.0 1 1 1 |
1000 1200 1400 1600 1800
oooooao
090 0O0OO0O0O0ODOOOODooOoOOoOooO

Fig. 9 Relationship between ash fusion temperature and sinter ratio
in ash deposition tests
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Fig. 10 Relationship between base and sinter ratio in ash deposition tests
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Fig. 11 Sinter ratio of ash deposition in actual plant
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Table 2 Relationship between deposition conditions and sinter ratio
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Table3 Analysis of ash deposition (unit: %)
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SiO, 56.8 55.9 51.8 72.3
Al;03 30.5 26.4 26.8 17.9
Fe,03 4.0 6.7 8.6 5.0
CaO 3.9 4.1 8.1 13
MgO 0.9 11 1.4 1.0
Na,0 0.5 0.6 11 0.5
K20 0.5 1.9 0.6 13
TiO, 17 15 0.5 0.2
SO3 0.1 0.4 0.3 0.1
P20s 0.3 0.6 0.2 0.1
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Fig. 12 Slagging evaluation baced on base and sinter ratio
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Table 4 Slagging indexes
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