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Study on the Correlation between Air Emission Gas and Alternative
Fuels Used in Cement Sintering Process
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In this study, we tried to verify the correlation of the amount of combustible industrial by-products, household waste used as fuels on
cement sintering process and the amount of NOx, and CO, harmful components in the exhaust gas. The analysis uses coal as natural
fuel, soft plastics (plastics with properties that tend to be scattered by wind, such as vinyls), hard plastics (plastics with properties that
are not scattered by wind, such as PETs, wate rubbers), and reclaimed oils as alternative fuels. Utilizing the response surface analysis
(RSM) technique using the process data of 2019, such as the fuel input and combustion temperature of a domestic A cement
manufacturer’s sintering facilities as independent variables, and the NOx, and CO emissions to the stack as dependent variables.
Correlation was analyzed. As a result, it was confirmed that the impact on the emission material differs for each waste. In particular, it
was analyzed that the hard plastics increase the CO emission but have an excellent effect of reducing NOx.
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Fig. 1. Typical manufacturing process of cement (Winter 2009)
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Fig. 2. Flow of Air, Materials, Fuels in sintering process
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Table 1. Specification of Kiln refered in this paper

Facilities Specification
2string Sstate cyclones

Preheater | Gas flow capacity : 744,000m*/h, 695mmAq
CBS(Chloride Bypass System) capacity : 480m’/min
Size : 7.85mD x 26.5mL

Calciner Fuel : Coal, Soft waste plastics, Hard waste plastics,

Reclaimed oil
SNCR(for NOx reduction) agent : urea(30%)

Capacity : 4,500t-clinker/day

Size : 4.572mD x 70.0mL

Kiln Rotation spd : Max. 3.89rpm

Burner capacity : 59.4Gcal/h (69.1MW)
Fuel : Coal & Reclaimed oil
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Table 2. Measurement technic for each emission components

Variable | Maker/Instrument Principle

NOx | NDIR

co Siemens / Ultramat23 (Non-dispersive infrared absorption)
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Table 3. Result of RSM analysis of the effect of process parameters on emission components(linear terms only)

Variable | Value Model Feed ]I,il 11;; Ti:p glo]::l Cal. Coal Il:Ilz;rSd sl(;i: II{(J ;])Iill 152;1 Urea |Raw mill
F-value 12.63 3.65 3.90 10.30 1.38 4.73 14.92 0.18 0.22 1.81 1.85 21.15
NOx p-value 0.000 0.056 0.048 0.001 0.241 0.030 0.000 0.668 0.639 0.179 0.174 0.000
o F-value 11.45 0.82 5.08 3.79 297 0.94 8.97 5.87 0.03 0.01 2.83 24.46

p-value 0.000 0.365 0.024 0.052 0.085 0.333 0.003 0.015 0.868 0.930 0.092 0.000
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