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Chlorine Behavior of Waste Plastics Recycling Process Using Coke Ovens

Kenji KAT0 and Seiji NOMURA

Synopsis : At the advent of the 21st century, mankind is facing a global environmental problem, and the industrial sector is required to take initiatives in

the establishment of recycling society for efficient utilization of natural resources. To establish the waste plastics recycling method by using

iron-making process, waste plastics recycling process using coke ovens was developed by Nippon Steel in 2000. In this process, waste plas-

tics are charged into coke ovens with coal, and carbonized at about 1200°C under the reducing atmosphere. Waste plastics are converted to

chemical products, such as coke, tar and light oil, and coke oven gas.

However, waste plastics involves chlorine-contained plastics, such as polyvinyl chloride and polyvinylidene chloride, etc. It is generally

known that such chlorine-contained plastics cause corrosion problem at the incinerator or gasification equipment.

Therefore, the behavior of chlorine content of waste plastics was investigated. As a result, it was found that the chlorine content of waste

plastics is mostly pyrolysed during carbonization with coal in a coke oven and effectively captured by ammonia liquor.
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Table 1. Component of waste plastics.

Component (%)

PE PS
21.4 24.8

PP
13.7

PVC
5.2

PVDC
0.4

PET
15.5

Others
19.0

Table 2. Ultimate analysis and ash content of waste plas-

tics.
Ultimate analysis (mass%, dry) Ash
(mass%)
C H N Cl S O (diff.)
71.1 2.0 0.4 3.0 0.02 10.8 5.7

Table 3. Ultimate analysis and ash content of Goonyella

coal.
Ultimate analysis (mass%, daf) Ash
(mass%)
C H N a S | O diff)
90.53 5.12 1.62 0.047 0.36 2.32 8.8

Table 4. Ultimate analysis and ash content of raw coal.

Ultimate analysis (mass%, daf) Ash
(mass%)
C H N Cl S O (diff.)
87.36 4.59 1.59 0.045 1.02 5.40 8.9
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Fig. 1. Experimental Apparatus.
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Fig. 2. Waste plastics pre-treating and recycling process flow.
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Fig. 3. Thermal decomposition curve of PVC and

Goonyella coal.

100
9

= 80
O
kS

¥ 60
=
=
<

= 40
8
5

= 20
=

0

Cl derived from  Clderived from
coal PVC
Fig. 4. Material balance of CI.
IR T, PVCIE T = 7 K 0 e TR R & Bl g

L, $9200~450°C T#H ZA{b L, #500°C LI ETIEE#EE L
TIRALMPHER T 5, ZORE. 22— 2 2P0 M
BILHEEXTH D, 2O 1100~1200°C & IEHIZE T
HBIENS, PVCIET— 7 AIFNTHEEIZBSRE N
5T Ehbhrb,
3.2 ARBELVPVCOHEFZOERIENDERIRINE

Fig. NIZHRE AR RRBREA AT, ARB LD
PVC A HZH L 7254 OIR R D B HE O BBl % g4 X
7AER A Fig. 412R8¢, Table 4127 & 512, SRID3FEE

28

Fig. 5. Cl concentration in raw materials.
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Fig. 6. Material balance of Cl derived from raw materials.
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Fig. 11. Free energy-temperature diagram.
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