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Furnace Capacity Expansion Project at Chubu Recycle Co., Ltd.

by Akira SHIMOKURA, Ikuhisa YOKOTA, Takahiro ONO, Tadao ISHIDA, Tsugumitsu MATSUTOMI, & Kazuaki HORITA

The furnace capacity has been expanded from 45.6 t/d to 67.2 t/d by upgrading the electric furnace transformer from 2000 kVA to
3050 kVA. Spanning about three years from planning to completion, the project has increased the annual throughput of the municipal
waste incineration ash melting and recycling process to about 34000 tons. The submerged arc furnace melts raw material based on
electric resistance heating by applying electric current directly to the material via electrodes. It supports the reduction melting of waste
incineration ash with the addition of coke, facilitating the recovery of reducing slag (main product obtained by slowly cooling molten
slag) and valuable materials, such as molten copper and other metals and crude zinc (urban mine). The furnace also contributes to envi-
ronmental preservation. Thus, the completion of the project establishes one milestone toward the goal of the installation of the second

furnace.

Keywords: Electric furnace transformer, Submerged arc furnace, Recycle, Resource, Urban mine, Reduction melting, Minor metal, Environmental

assessment for capacity expansion
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Photo 1 General view of plant

WAL ZHWE LTWB25, FE) 34 7 ViRt 7
X—Y RT—7WE, ERUECRINICHEA L7 E A L
THEERZRL, TOBEBRWEILE AN L AR S
25DTHY, IT—7 RERMZAML TR R 58 - BLE
FRICEMLTVWDZED, IELLZDYH A 7 Vo
MICHALTBY, HASNTETWS, TABEHKE
JERE Lo RBGE, BBR T 725352 L THR

INT R No. 236 (2012-7)



R A 7 VRO RETI I IR

Dust collector

LB SN
To stack

]

BEHIR IR Y —1 e
Dry ash/Cake/

| Slag-forming agents/Hopper

i !

Magnetic separator. l

A

| e :
Ash storage yard Weighting machine i HEIK T — D AT FEM A0 78— |

~IFHA 70 Dust collector

Multi-cyclone Jii g2~
- JLIES
To stack
IDF

N |
/l‘!-lojp/p\; Magnetic T | e I
separator < IF | |_, |_, |_, Scale !
IN—F bt Q:IA‘/J:V) i C — | %
Burner E}om | \ AT S
|_Q_’ . multi-cyclone === === =T =~ Tolelectric furnace Y
W1RLEAS L A\ 'R : X ,‘
Magnetially s ted fmmemsd g (it SR (813 511)
g, i 108 s SEE=
Directly fed us .
to the furnace Rotary kiln B E LB A i kg AR
LD_’ Dechlorination system Dehydrator Zinc material
" XZ:IEEI{EX&)L .
Magnetically separate oY ||—_W 2 "
metal )y @ a |_> || IATRGEH
ﬂ %"@J Construction material
LT 7 RITH—K
Air supply fan Slag yard
f St N L
—> —> %E# —>| Non-iron material
& AFN AIN—F (Precious metals, such as copper)
N Metal Metal yard
ALV
0 Molten metal 2
< 12 —> o . "
Electric furnace *12 _Q_d e 55@ - IURE )
B AS LY —F Tron material
Magnetically separated
metal yard

X1

YorIvig MUHETRK

Fig. 1 Process flow of the zero emission process
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Table 1 Project schedule

HH

Item

T

Duration

S
Done by

FIALFE - Wit 7Y
Project planning and design

20084~ 2010410 H
2008 to October 2010

HEs) A4 7 v
Chubu Recycle

bT VARG - BERD
Procurement of the transformer and financing

20104E8 H - 12 H
August and December 2010

RNV —TF
Ebara Group

Environmental assessment for capacity expansion (Research)

AEIGRBRBO B TA (RSE) 20104E2H~4 A il
Environmental assessment for capacity expansion (conditions for exhaust gas) | February to April 2010 Nagoya City
AR A () 20104E5 H~9H Y A 2 v

May to September 2010 Chubu Recycle

AR BRBOE A (RS S)
Environmental assessment for capacity expansion (Briefing sessions for
residents)

2010410 H ~ 20114E5 H
October 2010 to May 2011

ARl 11K
11 school districts in Nagoya City

T (75K

Construction (Replacement of furnace refractories)

20114E3H~4H11H
March to April 11, 2011

HEs) A 7 v
Chubu Recycle

B A5 T

Construction (Replacement of furnace transformer)

Permission for the change as required by Waste Disposal and Public 201146 A~8H 20 H Rl .

. June to August 29, 2011 Nagoya City
Cleansing Act
T (758 b5 v A5HHh) 20114E10 A R A 2o

October 2011 Chubu Recycle
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VERE I B KIS 2 ) 7 L, RIS 64T B A Ol w |B5 A L
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Table 3 Results of wastewater measurement
[mg/L]

45 0L T i B
Before the installation of heavy
metal treatment system

o4 ML T R i e e 1
After the installation of heavy
metal treatment system

1H6H| 007 4H7H|<0.02| 7TH7H| 0.03| 10H6H | <0.02

IHI3H| 002|4H14H| 0.06|7H14H |<0.02|10A13H | <0.02

1H20H | 003|4H21H| 005|7/21H |<0.02|10720H | <0.02

1H27H | 005|4H27H| 0.04|7H28H |<0.02|10H27H | <0.02

2A3H | 004|5A12H | 0.06( 8A4H | 0.04|11A10H | <0.02

2H10H | 004|5H19H| 0.02| 8H8H | 0.04|11H17H | <0.02

2A17TH | 007 |5H26H | 0.04|8718H |<0.02| 11 H21H | <0.02

2R24H| 004 6H2H| 0.02|8H25H |<0.02| 12H1H |<0.02

3A3H| 004 6H9H | 003 9A1H |<0.02| 12H8H | <0.02

3H10H | <0.02|6JJ16H [ <0.02| 9H8H | 0.05|12JJ15H | <0.02

3H17H| 0.04[6/30H | 0.03|9H15H | 0.04|12H26H | <0.02

3H17TH| 004|6H30H| 0.03|9H15H | 0.04|12H26H | <0.02

3H24H | 005| iy 9H22H | 003] sy
3H3LH | <0.02 | Average 9/29H | <0.02 | Average

0.035

0.010

I PEE T S 2O BINBRMELL T 2 o L
Note : For average calculation, values below the detection limit were
set to one-half their values.
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Table 4 Monthly throughput and electricity consumption before and after the transformer upgrade (Average before the upgrade as 100% )

b > AT HT b A Hi 4
Before transformer upgrade After transformer upgrade
=
r 2011 2011 2012
Year T T
H 5H 6 7H 3/ 9N Average 11H 1h 21 3H Average
Month May June July August | September November | January | February | May
HE L s (%)
Monthly throughput 101.1 99.3 102.3 994 979 100 1215 130.9 124.2 127.8 126.1
== WA (9
B (%) 999 | o975 | 993 | 101 | 1021 | 100 | o976 | 97 | 96 | 984 | 973
Electricity consumption
x5 KEFONIRLE YIS AL 2 VE
Table 5 Furnace throughput and recycling performance by fiscal year
2008 47 2009 472 2010 41 20114E1E
FY 2008 FY 2009 FY 2010 FY 2011

WLTR S Ainpne (t)
Throughput | Total melting amount (t) 21846 22023 18667 24402

w27 7 (t) 11476 12255 10495 13046

Slow cooling slag (t)

WA 7 IV (t)
- Magnetically separated metal (t) 1012 1019 1040 1405

= A Z v (t

Amount ﬁohen e ta& ()t) 963 1097 929 1187
produced SEE4E () (Lcht) Cu Au Ag Cu Au Ag Cu Au Ag Cu Au Ag

Precious metal (t) (Amount recovered) | 110 | 0.04 | 066 | 112 | 006 | 098 86 003 | 058 | 123 | 0.055 | 0.849

FEgRIER () (Birei Zn Pb Zn Pb Zn Pb Zn Pb

Non-iron material (t) (Amount sold) 110 15 111 15 101 14 146 26
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Photo 4 Memorial trees commemorating the capacity
expansion project
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