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ABSTRACT

This study has been carried out to use the municipal solid waste sewage sludge ash generated at sewage disposal field as the raw
materials of Ordinary Portland Cement (OPC). Limestone, shale, converter slag, and fly ash were used as the main raw materials. After
the raw materials were mixed, these were fired at 1,300, 1,350, 1,400, 1,450, and 1,500°C for 1 h and cooled rapidly in air. The
properties of clinker synthesized were examined with XRD, SEM, and burnability index by polysius method.
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Table 1. Chemical Compositions of Raw Materials

SW 50 89.14 3.54 271 1.07 3.54

:

Quenching ]

Raw Chemical components (wt%) Ig.

materials Si0, ALO; Fe0; CaO  MgO KO NaO  Cl (ppm) SO, P05 loss
Limestone 10.50 1.93 0.92 45.64 220 1.05 0.06 — -~ - 3793
Shale 79.81 11.22 3.70 0.34 041 1.89 0.02 - -~ - 2.55
Converter slag 13.59 10.53 3145 36.67 7.55 0.08 0.04 - — - 0.09
Fly ash 5135 2743 6.90 6.44 1.02 0.80 0.40 - - - 3.34
Sewage sludge ash  41.30  21.20 7.80 4.80 1.90 3.39 1.09 179 0.66 14.70 1.60
Table 2. Mixing Ratio of Raw Materials

Mixing ratio (wi%) ( Raw material )

Sample Limestone  Shale Cogl\;egrter fslz Sli;;aizh l'

- l Grinding ]

Plain 89.57 372 3.04 3.67 None
SW 10 89.52 3.70 3.00 3.37 041 L
SW 20 89.46 3.67 295 2.99 092 [ Mixing, Pelletizing J
SW30 8938 364 289 252 1.56 I
SW 40 89.28 3.60 2.82 1.91 2.39 [ Burning J
|
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’ Fig. 1. Experimental procedure.
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Fig. 2. XRD pattern of sewage sludge ash.
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Table 3. Free-CaO Content and Burnability Index of Clinkers
Produced by Several Raw Mixtures

Free-CaO (wt%)

Sample B-I*
P 1350°C  1400°C  1450°C  1500°C
Plain 5.17 3.05 244 1.51 475
SW 10 5.12 2.96 2.47 1.60 48.5

SW 20 5.17 3.05 2.48 145 47.1

SW 30 5.26 321 2.61 1.64 503

SW 40 4.96 2.87 2.46 1.58 48.1

SW 50 5.28 322 2.63 1.62 50.2
*B - I(Burnability Index)

_3.713xa+b+{(2xc)+(3xd)}
(a- d)1/4
a : F-CaO(%) at 1350°C, b : F-CaO(%) at 1400°C,
¢ : F-CaO(%) at 1450°C, and d : F-CaO(%) at 1500°C
B - I( T )=Hard burning(80), B * I{ | )=Easy burning(50)

B-1

Free-CaO contents (%)
»

T T T T T T T
1300 1350 1400 1450 1500
Temperature (C)

Fig. 3. Changes of free-CaO contents on burning temperature
of several raw mixtures.
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Fig. 4. XRD patterns of plain sample by burning temperatures.
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Fig. 5. XRD patterns of samples by replacement ratio of sewage sludge ash (a) 1,300°C, (b) 1,350°C, (c) 1,400°C, and (d) 1,450°C.
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