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Development of Waste Plastics Recycling Process Using Coke Ovens
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Abstract

At the advent of the 21st century, mankind isfacing a global environmental problem, and theindus-
trial sector isrequired to takeinitiativesin the establishment of arecycling society for efficient utiliza-
tion of natural resources. The Containers and Packaging Recycling Law was enforced in 2000. The
Japan Iron & Steel Federation (JI SF) asitsvoluntary energy-saving action plan, proposed a 10% en-
ergy reduction by 2010 compared with 1990 asthe basis. Further, it has put forward an additional 1.5%
energy saving by the use of waste plastics as a metallurgical raw material. To solve these problems
Nippon Steel developed waste plasticsrecycling process using coke ovens. This paper describesthe tech-

oooooogmse

nology for waste plastics recycling processinto chemical raw materials using coke ovens.
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Cokemaking process flow
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Thermal decomposition curve of various plastic and coal
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0100000000000
Component of waste plastics

Component (%)
PE PS PP | PVC |PVDC| PET |Others
214 | 248 | 137 | 52 | 04 | 155 | 19.0
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Ultimate analysis and ash content of waste plastics

Ultimate analysis (mass%, dry) Ash
C H N cl S | O(diff.) | (mass%)
711 9.0 04 30 0.02 10.8 5.7
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Waste plastics pre-treating and recycling process

BF
Power generator,

chemical plant

Chemical
raw material

040000000000D0000O0DOO
Waste plastics conversion ratio

88
~ 86
z a4
[
=]
82
80
Without waste Waste plastics
plastics addition (1%)

os00000000000D*, 000000
Influence of waste plastics addition on DI**° .

oobooooooooooooooooo0oOoooooOoaso0
ooooooooobooooOooooOoooOoOoooboOo
o0ooooo0oo0oO0oO0ooOo0oOo0OO0O0O0ObOOO0O0oO0O
o0oooo0o0oo000o00000000000b00000000

0

62
. 60
S
&
7
@]
58
56
Without waste Waste plastics
plastics addition (1%)

gedO00OO0OOOOODOcCcsrROOOOOO
Influence of waste plastics addition on CSR

oo0ooOoooOooooooooo™yuoooooooooooo
goooooooooooooboooooooooooooooon
goooooooooooooooooOoooooboooooobooo
goobobooodooboOoooooooOobooOooOooboooooon
goo0o0ooooobOooooomo4o00s5000@mOopoooonoO
goooooooooooooooooOoooooboooooobooo
ooo»wlooOooOooUooooooouooooooooooo
0000oo0oOoooooooooooooone®g
goooooooooooooooooooooboooooobooo
goooooobooooooboboooooooooooooooo
gooobooooooobooooooobooooobooooon
000000o0ooo0o0ooooooooooooooooons®g
gooooooooooooboboooooooooooooooo
gooooooooooooboooooboooooobooooboobooo

710 00000000000 38400020060



gboooOooooOoboOoOoOoOoOoOooOoooOOoo

33 00O0ooooooboooooooooooouoboooo
gooood

goooooooooooooooobobobooooooogooo
ooooooooooooooooooboboooooooooo
gooooooooooooooboooboboboooooooooo
goooooooooooooooobobooboooooooooo
ooooooooooooooooooboboooooooooo
gooooooboboooooooobobdlioodlz2eoogn
goooooooooooooooobobooboooooooooo
obooooooooobobzo0bob0oob0ooooooono4oon
gooooooooo4ooDbOO0O0O0b000000oooooo
gooooboooooooooooboooooobooooooboo
ooomoooooomooooooboboooooooooo
0000000000 CcoGH Coke Oven GastD OO OO OOO
000ooOo0oooooooomoonoo

34 OJ00O0O0OO0O0OO0OO0OOOOOOOOOOOOOOn
gooooooooooooooboooboboboooooooooo
goooooooooooooooobobooboooooooooo
goboooooobooooooobooooobooooooobooo
o0 po00ooywo0000o0o00oooooooooooo
goooobooooooooooobooooobooooooboo
gboooboooobooobooboooobooboooooboooooobooo
gooobooooboooobooooooooooooobooo
goooobooooooooooobooooobooooooboo
0000000o0o0oo0oooOooo®w0oOooOoooooooo
gooooooooooooooboooboboboooooooooo
gooooboooooooooooboooooobooooooboo
000000000000 0o0o0ooooouUouoooo®ag
gooooooooooooooooobooooooooooo
gooooooooomoomoooooboooooooooo
ooooooooooooooooooboboooooooooo
gooooooooooooooboooboboboooooooooo
0000oo0o0oooO0o0ooooooooo®o

Agglomerated
plastics

l Coke
ovens

g30gooobooboboboooooooboooo
Ultimate analysis and ash content of raw coal

Ultimate analysis (mass%, dry) Ash
C H N cl S | O(diff.) | (mass%)
87.36 | 459 | 159 | 0045 | 1.02 | 540 8.9
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