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1. Introduction

)NCINERATION� RESIDUE� �INCINERATION� ASH� AND� mY� ASH	�
GENERATED�FROM�WASTE�TREATMENT�FACILITIES�IS�MAINLY�SUB
JECTED� TO� MELTING� TREATMENT� THAT� CAN� SIMULTANEOUSLY�
ACHIEVE�THE�TRIPLE�PURPOSES�OF�VOLUME�REDUCTION��DETOXI
lCATION��AND�RESOURCE�RECYCLING��*&%�%NGINEERING�NEWLY�
ESTABLISHED� THROUGH� BUSINESS� CONSOLIDATION� OF� THE� ENGI
NEERING� DIVISIONS� OF� .++� AND� +AWASAKI� 3TEEL� HAS� TWO�
DISTINCTIVE�TYPES�OF�ASH�MELTING�FURNACE�TECHNOLOGY��I�E���
ELECTRICRESISTANCE�TYPE�AND�PLASMA�TYPE��

2. Features of Each Type of Ash Melting 
Furnace

2.1 Electric-Resistance Ash Melting Furnace�	

4HE� STRUCTURE� OF� THIS� TYPE� OF� FURNACE� IS� SHOWN� IN�
Fig. 1�� 4HIS� THREEPHASE� ALTERNATING� CURRENT� ELECTRIC
RESISTANCE� ASH� MELTING� FURNACE� USES� CARBON� ELECTRODES�
AND�PERFORMS�THE�REDUCTION�MELTING�TREATMENT�OF�ASH�IN�A�
FULLY�CLOSED�STRUCTURE��-OLTEN�SLAG�AND�MOLTEN�METAL�ARE�
SEPARATED�BY� THE�DIFFERENCE� IN� SPECIlC�GRAVITY�AND�EACH�
HAS�A�SEPARATE�DISCHARGE�PORT��-OLTEN�SLAG�IS�DISCHARGED�
UTILIZING�THE�HEAD�PRESSURE��!S�A�WHOLE��THIS�IS�A�UNIQUE�
MELTING� SYSTEM� EMPLOYING� VARIOUS� NEW� TECHNOLOGIES�
DEVELOPED�BY�*&%�%NGINEERING�� )TS�MAIN� FEATURES�ARE�AS�
FOLLOWS�
��	� 4HE� REDUCING�ATMOSPHERE� SUPPRESSES� THE�GENERATION�

OF�(#L�AND�./X��ELIMINATING�THE�NEED�FOR�SLAKED�LIME�
INJECTION� AND� CATALYTIC� DENITRIlCATION� TREATMENTS� OF�
OFFGAS�

��	� (EAVY�METALS�THAT�HAVE�LOW�BOILING�POINTS�ARE�EASILY�
SEPARATED� FROM� SLAG� BY� REDUCING� VOLATILIZATION�� AND�

GRAVITYSEPARATED� SLAG� IS� INDEPENDENTLY� DISCHARGED�
FROM� A� DEDICATED� SLAG� DISCHARGE� PORT� INSTALLED� AT� A�
MIDPOINT� IN� THE� FURNACE� WALL�� MAKING� IT� POSSIBLE� TO�
OBTAIN�HIGHQUALITY�SLAG�FREE�OF�HEAVY�METALS��

��	� 2ADIATION�HEAT�LOSS�IS�SMALL�BECAUSE�THE�MELT�IS�COV
ERED�WITH�ASH��AND�HEAT� LOSS� THROUGH�OFFGAS� IS�SMALL�
BECAUSE� OF� ITS� LOW� TEMPERATURE� AND� SMALL� VOLUME��
MAKING�THE�OVERALL�THERMAL�EFlCIENCY�EXTREMELY�HIGH��

��	� !S� THE� MELTING� PROCESS� PROGRESSES� GENTLY� AND� THE�
OFFGAS�VOLUME�IS�SMALL�� THE�VOLUME�OF�ASH�ENTRAINED�
IN� THE� OFFGAS� IS� SMALL� AND� THE� ZINC� CONCENTRATION� IN�
MOLTEN�mY�ASH� IS�HIGH�� CREATING�ADVANTAGEOUS�CONDI
TIONS�FOR�RESOURCE�RECYCLING�

��	� !S�THE�ENTIRE�VOLUME�OF�SLAG�SURROUNDED�BY�THE�ELEC
TRODES�IS�HEATED�BY�*OULE�HEAT��A�LARGE�VOLUME�OF�SLAG�
IS�HEATED��WHICH�ALLOWS�THE�FURNACE�TO�BE�INCREASED�IN�
SCALE�

2.2 Plasma Ash Melting Furnace�	

4HE� STRUCTURE� IS� SHOWN� IN� Fig. 2�� )T� IS� ALSO� A� UNIQUE�
MELTING� SYSTEM� THAT� EMPLOYS� VARIOUS� NEW� TECHNOLO
GIES� DEVELOPED� BY� *&%� %NGINEERING� SUCH� AS� A� TRANSFER
TYPE�PLASMA�TORCH��GRAVITY�SEPARATION�OF�MOLTEN�SLAG�AND�
MOLTEN� METAL�� CONTINUOUS� WATER� GRANULATION� OF� MOLTEN�
SLAG�AND�MOLTEN�METAL��TILTING�METAL�DISCHARGE��AND�./X�
REDUCTION� BY� ADDING� COKE�� )TS� MAIN� FEATURES� ARE� AS� FOL
LOWS�
��	� ,OW� IONIZATION� PLASMA� WITH� AN� IONIZATION� LEVEL� OF�

ABOUT� ��� IS� EMPLOYED�� MAKING� A� HIGH� TEMPERATURE�
EASILY�OBTAINABLE�

��	� 4HE� MATERIAL� CHARGED� INTO� THE� FURNACE� IS� MELTED�
BY� THE� HIGH� TEMPERATURE� GENERATED� BY� THE� RADIATION�
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*&%�!SH�-ELTING�&URNACE�4ECHNOLOGY

FURNACE�� (EAVY� METALS� THAT� HAVE� LOW� BOILING� POINTS�
ARE� EASILY� SEPARATED� FROM� SLAG� BY� VOLATILIZATION�� &LY�
ASH� GENERATED� FROM� A� STOKER� FURNACE� GENERALLY� HAS�
HIGH� CONCENTRATIONS� OF� SALTS� AND� HEAVY� METALS��4HIS�
METHOD�CAN�MELT� THIS� TYPE�OF�mY�ASH�WITHOUT� ADDING�
ANY�OTHER�MATERIAL�

��	� 4HE� SLAGMETAL� LAYER� SEPARATION� FACILITATES� RESOURCE�
RECYCLING�

��	� 4HE� ELECTRODES� MADE� OF� METAL� �COPPER	� HAVE� AN�


