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The cement clinker, the main raw material of cement, is manufactured using limestone as the main material. Depending on
the quality of limestone, the use of subsidiary materials changes, and has a great influence on the production of cement
clinkers. In this study, the effect of CaO content of limestone, a cement clinker material, on Raw Mill grinding and sintering
of cement clinker was investigated. The grinding time of the union materials changed in the content of limestone CaO was
measured to identify the grinding properties. The raw material combination was cleaned within a range of 1,350-1,500°C. The
sintering performance of cement clinker by Burnability index calculation was identified. The lower the grade of limestone,
the lower the grinding quality of the raw material combination. The lower the CaO content of limestone, the greater the
variation in F-Ca0O for sintering temperature. The lower the class of limestone, the higher B.l. value was calculated,
indicating the lower cement clinker sintering. In addition, the mineral analysis results of cement clinker showed that if the
F-Ca0 value was low due to the increase in sintering temperature, the Belite content decreased and the Alite content
increased. In the case of Alite, the ratio of R-type decreased and that of M-type increased as the content of limestone
Ca0 increased.
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Table 1. Chemical composition of raw materials.

. Chemical composition(wt. %)
Raw materials =
SlOz A1203 F6203 MgO SO3 KzO NazO Sum
Limestone(44.4) 9.52 2.57 1.33 44.40 2.26 0.49 0.87 0.02 61.46
Limestone(43.7) 10.45 271 1.45 43.70 231 0.45 0.93 0.01 62.01
Limestone(43.0) 1135 2.93 1.65 43.00 2.35 0.22 1.01 0.02 62.53
Quartzite 93.90 1.50 0.94 0.00 0.12 0.20 0.11 99.77
Iron ore 5.84 5.40 49.50 0.00 0.18 2.30 0.27 75.74
Plaster 1.55 1.08 0.38 36.02 0.00 42.50 0.00 0.51 82.04
Ash 54.50 23.80 6.80 1.95 0.68 0.56 1.06 98.85
Ca Sludge 2.84 1.87 2.78 50.02 0.69 0.14 0.08 0.00 58.42
on, 15 A=L(Raw M) AHE 27| AgE fI6IH = 2 T2t AHstIL). 0152 el E2 Table 101 LIEHHS!
e EEE Agol| Melth YHo 2YUE 2Mots SHe=E ¥ Cf, =9t 0|2 9| Ui HR} A4E Table 20i| LIEHHRACE, SEHAH
FLOIMO BN AHE S27{9] ANt AHIE ZXl0f XX A% & LSF= Lime Saturation Factor (1)(Lea 1970), SM2 Silica
Ol Hors O|X|A| ECh A[HIE MAN 2™ = 0k2 (| 4X|2 AH| Moduls (2), IM2 Iron Modulus (3), HM2 Hydraulic Modulus (4)
S, 71a =26t ZX2 AHE ZZFHE AMSH= Rotarry Kin £ o|n|gttlJang et al, 1998a),
2 A8ote A4 SFOIC AHE 279 E4S 220
H=0 7H RN 0|59 &, ANEH 59 dgs Welt ISF = 100 x CzO (1)
_ . . 2.8% 50, +1.18 x AL, O, +0.65 x 2,0,
(Alsop and Smith 1998b), [HEHA A[HIE S2I7{0| ZZQ! A3
_ Sio,
Aol 29| Fefo| A LIEILIH, AgERAR2 AHE SEHY SM= m (@)
o B _ B 273 23
22| 35 E42 Aol B8t 24 59 ot0|CHJapan A0
A
Cement Association 1999), R0, ®)
et 2 SolMe MalMol 240l T AlHE S7] A 10—0.7 % SO,
B} , , HM= — . 4
A fimo) B HalZ AESX SO, AE 327 S0, 4,0, + F, 0, “
2= el ME AHE 272 AYEE Hototr| #ist
(4, 1,350~1,500°C2| {0l ARE SEHE AEol0 &= ANHE 2279 AMof| MEsI=2 27 ALE LSFE
HStE HEotn, NHE S ANMZS BItotat siRict 0,02, SME 0,03, IM2 +0.01. HME £0.012] HYIZ 5%

ARE 227 HezM Mol 744 2HE=9 d7l2| A
ot TS A AEoIR2H, HEE HRZMAEE

B
SEIUCE A5|A0| AR Ca0 BIZ 44,4, 437, 430%2| 352

Table 2. Mixing ratio and modulus of raw materials.

SIS Sl 0] tet %2 S99 Halds HEske 4%
FE3f Ca0 2f2s 25017 #[610 Ca SludgeE 27 HS5IA

O A fRE A TAS B8N 2T HReNs 2Y

N2 xg5I%it
5l B9t HHOPAE N30l HiRi0] 2ASIASUE

Mixing ratio(wt. %) Modulus
Limestone Quartzite Iron ore Plaster Ash Ca Sludge LSF SM ™M HM
Limestone(44.4) 93.20 4.10 1.15 0.10 1.45 0.00 95.20 2.53 1.40 2.17
Limestone(43.7) 92.40 345 1.00 0.10 1.00 2.05 95.08 2.50 1.38 2.16
Limestone(43.0) 91.95 3.00 0.70 0.10 0.30 3.95 94.86 2.47 1.38 2.15
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Fig. 1. Experimental procedure
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Table 3. XRD-Rietveld reference code
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Fig. 2. Sintering schedule of cement clinker

22719 Y2 EAL XRDEM ZIIZ Rietveldg o2
EM5I HY¥ EMSIRICH A XRDE PANALYTICAL Co,
2513 XRD-Rietveld 2AS 95t =
HEAE Generator 40kV, 30mAOIM SHZ=(28)= 5~75°0]
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Ch Rietveld a2 HighScore PIUS(PANALYTICAL Co, ver
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ICSD Codes Chemical name Mineral name Chemical formula Crystal system Space group
98-002-2501 G5S(R) Alite Ca;05Si Hexagonal/R R3m
98-009-4742 CGS(M) Alite Ca;05Si Monoclinic/M3 Clml
98-007-9550 GS(M) Belite CaOsSi Monoclinic P1 21/cl
98-000-1841 C;A(Cubic) Aluminate AlgCagOys Cubic Pa-3
98-000-1880 C;A(Ortho) Aluminate AlgCagsNaOg Orthorhombic Pbca
98-000-9197 C4AF(Ortho) Ferrite AlCaFeOs Orthorhombic Ima2
98-007-5785 Lime Lime CaO Cubic Fm-3m
98-007-9674 Calcite Calcite CCaOs Hexagonal R-3c
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Fig. 3. The method of measurement F-CaO
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Fig. 4. Grinding properties of raw mill materials
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Fig. 7. Rietveld analysis of cement clinker
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