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Fig. 1 Photograph of the parts for

DPOM | @PET ®3PBT @Nylon ®Nylon(Glass30%)

Table 1 Metal-plastic parts for test.

Plastic Plastic mass(g)[Metal mass(g)
@ POM 14.6 150
@) PET 21.9 64.1
©) PBT 20.5 23.3
@ Nylon 3.20 23.2
®)| Nylon(Glass30%) 13.2 7.50

b. B K& OSRBRSM

Fig.2 Illustration of the MP separator.

MP /3L —% —@ 50L ik fEHE GRECABRBEN IR A HEEE MBh & FEIC L v BXR) 2Rtk s LA
L7, MP /XL —4%—DFHX % Fig. 2 (TR d, BB T, 9 ERGHEMEIC X 0 S REHEE
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750rpm O 2 FHEFH O [AlHRH EE T4y B R 32 250 750
ZATo 7, PET 258 @O L 320~ 32 245 750
340°C TR 217\, %% 750rpm T 32 240 750

S . s B 64 320 500
EiRWiliR % 2 7217 9 il 217
SR S e v 64 340 500
7= F7-. Table 2 /RT3 TIX
64 320 750
RIZHEL 2 AN TR 217> 7=, PBT 750
e N @| 64 330
& Te@DERSLTIiE 340°C, 750rpm T4y Forward&Reverse
BB 21T > 72, Nylon % & Te@ DM 64 330 . J;LOR
o ~ orwar everse
TI% 330°C. 500rpm THYEEABR 21T - 77, -
> oo Of\% - e 20 330 750 %
350°C. 750rpm THyBfEalBR Z 2 M7~ 72, @| 402 330 500
SrBERERT% . BB KIS L B o0& ® 243 350 750
BEWEL, HEERZR () IC X v EH 240 350 750
L7,

SEEER () ={ {W2— (Wo—W1)} / W2} X100 (1)
72720, WO BERBR L AR B (o) . W1 RIS EE B (o). W2 I T T AT v VB
(g) & L7,

c. FTAF v DOREBGHT RO FTIR 47

BRI T2 7T XA F v 7 OBRGEFE ZIET D720, RAERGHTEEE (B 168120) %
MOWTRE ERICE D27 I 2AF v 7 OFEEE T LTz, iR cld, O~ 77 2 F
> 7% 500CE THIR L THobr Lz, Fiz, QOMEEILH 77 2T v 7122\ T 240°C TOIRBERFFIC X
LEBEEA LT LTz,

E5I2, ODOHERESD POM (2% LT 245°C & 265°C THyEEBRTE . FTIR (7 — U = ZBHRGRIR Sy
o) IS R0 HEZE DT AT o T,
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Fig. 3 Relationship between the separation rate

of parts (O and temperature.
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Fig. 4 Relationship between the separation rate

and temperature .
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Fig.5 Thermal analysis of POM to 500°C.
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Fig.6 Thermal analysis of POM kept at 240°C. keeping.
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Table 3 Thermal properties of each parts.

Plastic Melting point(°C)|Pyrolysis temp. (°C)
@ POM 165.0 245.0
® PET 240.0 380.0
©) PBT 220.0 350.0
@ Nylon 260.0 335.0
)| Nylon(Glass30%) 250.0 410.0
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Fig. 7 The results of FT-IR analysis for POM separated at 245°C and 265°C.
(a) POM separated at 245°C
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(b) POM separated at 265°C
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[Abstract]

Key Words: Metal-plastic complex, Super-heated steam, Electromagnetic induced heating,
Centrifugal force, Separation, Recycle, Practical machine

The metal-plastic complexes are produced in large quantities and used in a wide range of
fields including cars, OA equipment, daily necessities, medical equipment, toys and so forth.
However, there is no reasonable treatment method to make them recyclable. The current situation
Is that most of the complex wastes are treated as landfill, export and incineration. Resource saving,
energy conservation and environmental protection are social issues that have become increasingly
important today. There is a strong demand for effective utilization of limited resources, reduction
of environmental impact, and establishment of a recycling society.

For the above reasons, in this work, a compact and movable MP separator (50L) for
separating metal-plastic complexes was developed using super-heated steam, electromagnetic
induced heating and the principle of centrifugal force. Furthermore, using the present test machine
(MP separator) demonstration tests for separating various metal-plastic complex wastes were
conducted at temperatures between 250°C~350°C. As a result, higher separation rates of above
80% of plastic were confirmed.

On the other hand, we conducted a market research on the new demand destination of the
MP separators. That made it clear that the MP separators are not profitable in terms of cost, and
the demand situation can hardly be expected.
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