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Development and basic engineering for removing
technology of PCB from electric devices
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In order to remove high concentration PCB from capacitors and transformers, Shinko Pantec, Co., Ltd.,
has established the process by confirming the suitable method to remove PCB from individual
materials. Performance of this process fulfilled the regulation values for all materials including element
contained in capacitor, which was the most difficult material to be cleaned. The developed process is
consisting of dismantle of electric devices, solvent extraction, heating and drying under vacuum, solvent
distillation and gas treatment. Based on this process, basic engineering for the plant of which annual
capacity is 125 tons PCB (equivalent to 20 sets/d of 50 kVA capacitor) has been completed, on which
safety and protection ideas for the working environment and plant site are reflected.
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Ttem kg/d (Nm/d) Remarks
Input

Capacitor 953 50kVA 20 sets
Solvent 30 new feed
Insulation oil 100 cleaning oil for pan, gutter
Ne-seal gas (2 5003 tank seal

~vacuum vessel (800 ventilation & cooling
Fuel oil 5100 heat source for distillation

Output
Suction oil PCB 167 from dismantle area
Removal PCB 252 from washing area
Solvent 30 loss Eto SP proccssg
Insulation oil 100 loss (to SP process
Iron (case etc.) 143 for recycle use
Insulator 10 waste
Cupper 19 for recycle use
Aluminum 133 for recycle use
Paper 229 waste
(PCB contentg)

Ne-seal gas (2 500 <100 ug/Nm

-vacuum vessel (800 <100 1g/Nm*
Process exhaust gas (360<10% <100 g/Nm®
Fuel exhaust gas (70X 10%) N.D
Ventilation (2880 X10% <100 zg/Nm*®
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Table 2 Specification of major equipment

Process Operation time (hour) Equipment
Oil suction, drainage 4 Vacuum drill
Cutting of element 4 Primary and secondary motorized cutters
For case, insulator & metals
Primary rinse washing 2-6 Washing vessel with ultrasonic wave
generator and vacuum system, 18 m*X 1set
Secondary rinse washing 2-6 Washing vessel with ultrasonic wave
generator and vacuum system, 18 m®X 1set
Rinse washing for authorized regulation 4-8 Washing vessel, 11 m*X 1set
For paper, aluminum
Primary rinse washing 6 Washing vessel with dewatering device
2.2 m*X6 sets
Heating and drying under vacuum 12 Horizontal and  cylindrical  vessel,
5 m®X 1set
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Table 3 Result of removing treatment for PCB

Solvent Hydrocarbon solvent
Treatment
Primary Rinse washing
Secondary Not applied L Rinse washing
Tertiary Heating and drying under vacuum Not applied**
Material paper aluminum lead wire insulator case
Residual PCB <0.0005 0.001 0.01 0.06 0.03
unit mg/lit. mg/kg mg/kg 1g/100 cm® ug/100 cm?
Regulation 0.003 0.01 0.01 0.1 0.1
Solvent Perchloro ethylene
Treatment
Primary Vapor and spray washing .
Secondary Rinse and separation L Rinse Vapor and spray washing
Tertiary Heating and drying under vacuum Not applied*"
(Rinse washing) *2
Material paper aluminum lead wire insulator case
Residual PCB <0.0005 0.004 0.003 0.02 0.02
unit mg/lit. mg/kg mg/kg 1g/100 cm® 1g/100 cm®
Regulation 0.003 0.01 0.01 0.1 0.1

Notes *1 : Rinse examination for authorized regulation was conducted as tertiary treatment. Test result was less than 0.06 mg/kg

and has passed the regulation value (0.5 mg/kg).

*2 . When element was rinsed by PCE in the tertiary treatment, residual PCB in the aluminum was 0.002 mg/kg and that

in the paper was less than 0.0005 mg/lit.
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