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NKK is challenging the development of environment-friendly technologies and now supplying plants, tech-
nologies and products harmonized with nature to create rich and rewarding human environments. At the
beginning, NKK started business in environmental field with the improvement of technologies introduced from
overseas for NKK version and built up business basis as top manufacturer. Recently, NKK is increasing the
amount of the order received and continuously gaining high profitability. In this paper, we report the history
of pioneering business in this field, plants and technologies of NKK-original developed by ourselves and
commercialized in environmental industries division.
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MWS
MWL CsD
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Table 1 Properties of wastes tested

Refuse MWS | MWL | CSD 1A LFW
Moisture wet% 39.6 63.1 7.4 9.5 18.8
Ash wet% 11.2 55 37.9 88.0 66.4

Combustibles wet% | 49.2 314 54.7 2.4 14.8

FC (Fixed Carbon) | wet% 6.8 4.5 5.5 0 0.7
FC/Ash - 0.6 0.8 0.1 0 0.01
CaO/SiOz - 0.3 0.3 0.5 0.3 0.1
Calorific value kcal/kg | 2200 1130 | 4300 0 970
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Table 2 Typical testing conditions
Refuse MWS | MWL | CSD | IA | LFW
Treatment rate kg/h | 1114 | 1160 | 594 | 405 | 450
Coke ratio kgit | 82 52 | 126 | 247 | 148
Lime ratio kg/t 62 25 71 | 388 | 264
CIA - 0.67 | 0.89 | 056 | 0.29 | 0.26

Flow rate from main tuyere { Nm3h| 356 468 | 280 | 400 | 391

02 % of main tuyere flow % 39 41 395 | 42 43

Coke ratio = [Coke feed rate(kg/h))/[Refuse feed rate(t/h)]
Lime ratio = [Lime feed rate(kg/h)]/[Refuse feed rate(t/h)]
C/A = [coke rate]/[Ash rate in coke, lime & refuse]
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Table 3 Typical results for various wastes tested
Refuse MWS | MWL | CSD 1A LFW
Temp. of molten slag 1513 | 1472 | 1599 | 1495 -
Slag & metal rate kg/h | 151 76 220 386 318
Gas temp. of freeboard 1055 868 1074 963 945
Slag ratio - 88.1 88.2 85.8 85.5 86.1
Volume reduction ratio | 1/x 228 283 51 20 -

Volume reduction ratio =[Fly ash volume]/[Refuse volume feeded]
Slag ratio = [Slag rate discharged] /[ Ash rate feeded]
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Table 4 Properties of product slag

Item MWS CsD 1A LFW
SiO2 % 37.9 318 34.5 48.0
Cao % 38.6 35.4 44.6 44.1
MgO % 4.44 4.01 2.42 3.08
Al20s % 155 24.6 20.4 18.1

Fe % 0.13 0.21 0.32 1.13
Cu % 0.02 0.05 0.05 0.04
Na % 0.69 0.11 161 2.36
K % 0.16 0.01 0.32 0.82
Pb mg/kg | <10 <10 <10 <10
Zn mg/kg | <10 16 13 <10
Mn % 0.12 0.09 0.05 0.08

CaO/SiOo2 1.02 111 1.29 0.92
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Table 5 Properties of product gas and combustion gas

‘MWS‘ CSD ‘ 1A ‘ LFW

Product gas in freeboard of gasifying & melting furnace

co % 11.8 15.4 0 7.2
H: % 5.2 10.6 0 13
CO2 % 18.4 13.7 17.7 24.9
Calorific Value | kcal/Nm3 | 946 1100 23 251
Combustion gas in secondary-combustion furnace
co ppm 9.4 5.5 2 8.0
NOx ppm 97.0 92 66.0 21.0
SOx ppm 6.0 0.7 <2 9.0
HCl ppm 21.0 | 320 <1 10.0
Exhaust gas in stack
DXN ng-TEQ/Nm3 ‘ 0.0058 ‘ 0.026 ‘ ‘
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Table 6 Dioxins concentrations at incinerator exit

Conventional* | Advanced**
Air ratio, - 17 13 1.3
DXNs conc., ng-TEQ/Nm?3 0.59 1.3 0.29

* without high-temperature air
** with high-temperature air
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