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Abstract - In the flue gas desulfurization process of the cod-fired power plant, the grinding efficiencies
of the limestone as the sorbent for desulfurization were compared after BWI and HGI measurements. As
a reault, the grinding index of the domestic desulfurization limestone were linear inversaly proportiond
rdationship with decreasing BWI was observed with increasing HGI. There was a difference in grinding
efficiency depending on the chemica composition and crystal structure. Therefore, it is considered that
when grinding ability of limestone is measured, the grinding property of the sample can be confirmed
even by usng HGI which can be measured more easily than BWI which is difficult to measure and takes
along time. The desulfurization efficiency can be improved by sdective utilization of limestone depending
on the crushing characterigtics.
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Fig. 1. Photo images of domestic limestone samples
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Fig. 2. Material balance in grinding operation (KATS, KS E 3600)
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Table 1. Characteristics of laboratory ball mill using BWI tests

Diameter, D (mm) 305
Ball Mill Length, L (mm) 305
speed (rpm) 70
Diameter, d (mm) 36.5 30.2 254 191 159
Nominal size (L716) (1316) @) (a14) (e8)
ol Number of ball 43 67 10 71 %
Total mass (kg) 195
Table 2. The measured results for Q., Fso and Re of work index
Limestone samples
A B C D
Qo (9) 1345 1340 1300 1310
Feo (um) 880 890 930 880
Re 0.950 0.957 0.820 0.790
2—-4, HGI

Fig. 4. Image of HGI machine
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Table 3. Characteristics of laboratory ball mill using HGI tests

HGI Teser mode! SDHGG60A [maker : Sundy (by China)]
Spindle rpm r/min 20+1
Working Revolution cycle 60
Grinding Bowl Capacity g 50
Ball Diameter mm 254
Vertical Pressure of Grinding N 284 + 2
Feed Size mm 063 ~ 1.25
Table 4. Chemical components of the limestone samples
Limestone Chemical analysis (wt.%) Density
samples CaCo; MgCOs Si0; Al,O; Fe:0s (g/lem’)
A 96.50 3.03 0.66 0.19 0.17 275
B 96.93 1.99 0.95 0.59 0.29 2.76
C 99.66 161 0.08 0.04 0.06 2.76
D 99.05 0.86 0.27 0.06 0.14 2.73
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Table 5. Comparison of HGI & BWI test conditions

HGI (ASTM D 409-08) BWI (KS E 3600)
Mill comparison Laboratory ball mill Laboratory ball mill
Target paticle size 0.75 mm Any size below 3.36 mm
Particle size range 0.6 ~ 1.18 mm < 336 mm
Mass constriction 50 g (mass) 700 mL (volume)
Output HGI index kWh/ton
Table 6. The measured results of BWI (P; = 100um)
Limestone samples
A B Cc D
BWI (kWh/ton) 15.78 14.18 10.79 1141
Table 7. The measured results of HGI
Limestone samples
A Cc D

1s 2nd Avg 1s

Avg 1st 2nd Avg 1s 2nd Avg

D74 mass (oversize) (g)| 39.19 | 39.21 | 39.20 | 34.98

34.97

3498 | 3295 | 3295 | 3295 | 3381 | 33.78 | 33.79

D74 mass (undersize) (g)| 10.81 | 10.79 | 10.80 | 15.02

1502 | 17.05 | 17.05 | 17.05 | 16.19 | 16.22 | 16.20

HGI 88

131 125

Table 8. Study on correlation coefficient between BWI and HGI

Researcher Species Correlation coefficient
Mcintyre and Plitt (1980) Limestone and Coal BWI = 1622 / (HGI)*®
Hower (1992) Carbonates BWI = 14.56 - 0.10(HGI)
Park (1997) Limestone BWI = 16.78 - 0.08(HGI)
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Nomenclatures

cl : circulation ratio, Qu/Qp [-]

D74 : weight of undersize of 74 um sieve [g]

Fso : size of a sieve aperture permitting the pas-
sage of 80% of the feed [um]

Gwp : grindability [g/rev]

HGI : Hardgrove grindability index [-]

P.  : opening of control sieve [um]

Psy : size of a sieve aperture permitting the pas-
sage of 80% of P; pass product [sm]

Qu« : weight of the circulating load [g]

Qo : weight of a mill charge [g]

Qp : weight of undersize of P sieve [g]

Re : ratio of oversize of P, sieve to feed [-]

Wi : Bond's work index [kWh/ton]
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