[Hoteiaatol X JM14A R1&(1999)
Korean J. Sanitation. Vol. 14, No. 1, pp1~10(1999)

AARAE 2 ARG Fee E4 Ashe}
33 Q0 B3 A7

o AN =
55 5
ol &l &
AL giulel 44054

A Study about Disassembly Estimate and the Leaching
Characteristic of Heavy Metal from Wasted Home Appliances
and Computers

Hae-Seung Lee

Dept. of Environmental Sanitary, Kangeon Province College
Abstract

This study was carried out to improve management of wasted home appliances and com
puters. The generation of wasled home appliances and computers in korea was  estimated.
Disassembling  wasted home  appliances and  computers according to disassembly procedure,
investigate fittings weight and  disassembly time. To evaluate hazardous  contaminants  from

televisions and computers, measure heavy metals by leaching test
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Table 1. Home Applhances Samples for Investigating Structure

Item Sample Company and model Manufacture vear Size' Weight (kg)
T 1 DAF TV DCI A19PW 1986 10 12
T2 SAF TV CT-1470 1987 14 15
Television T-3 SAL TV CT 1623 1982 14 16
T 4 SAE TV CT 1635 1985 17 17
T 5 SAE TV CT-1630 1986 17 17
W1 GAF (WF-1030X) 1959 2.0 30
W 2 SAE (SEW 51FX) 1939 D.2 34
Wahing machine W 3 SAE (SEW -66FX) 1988 6.2 40
W 4 GAF (WEF-1360X) 1990 6.2 42
W5 SAFASEW 72FX) 1933 6.8 45
R-1 SAF SR OI2A 1590 118 19
R-2 GAF GRISYTK 19533 160 43
Refrigerator R-3 DAF FR 192A 1939 163 43
R 2 GAF GR 209TFK 1984 176 a0
. R SAE SR-2087A 1987 249 39
Television @ Sizelin), Washing mechine @ Washing - dewatering Sizetkg), Refrigerator @ Imside volume(1.)
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Table 2. Computer Samples for Investigating Structure
[tem Sumplcs % C()mp;_my and m()deiw ““““ Weight(kg
I cr ~ SAHDesk Lop) I .
C?2 7 GAHMIddle tower) 1(?.4
cpu C 3 PAHDesk top) 104
-3 ’I‘*}(I)osk top) 11.1
| C A1 SAHONddle tower) 12.0
M1 DA 6.3
! M -2 TA 6.4
Monitor " M3 SAkI6] 6.6
oM SAHBL 71
‘ M S B B 1/\}1%1%()():\ L" 7.1
Table 3. Leaching Test Method of Korea and US.A
Item ] _KEI’ TCLP EPT‘
Acetate Buffered DI Water + 05N
caching Solvel I Water + HC N e
Leaching Solvent | DI Water + HCH | Solution CHECOOL
_ 493 0.0 -
SURPR B N I 3 — {3 7 } +)
Leaching Solvent pll . he~6.3 230831 0.05) 2.0 ron
Sample Size g Hmm > 9.0mm L > 95mm
Waste © Leaching .
£ 10 L 20 16
Solvent{W:iy) B : ] ! s 1 Mb v
. Gvrotary Shake Rotary Agitati .
EExtraction Apparatus rotary jil\(r otary: Agitation Stirrer
- (SU‘E)I\;(‘ 4 ;xln) J Apparatus
Mixing (rpm) 200 3012 Not Specified
i | . ] )
Leaching Timc(hr) ; (im i 18 24
Mixing Temperature( ) 15 >~ )) 2203 ) 2()\4()7
Filtering ( ass Fiber Filter Glass Fiber Filter Glass Tiber Filter
- & L (1.0 /‘__Ul) 7 (0. h ~0.8¢m) (045 2m)
- KEDP ¢ Korea Extraction Procedure
S TCLP ¢ Toxicity Characteristic Leaching
- EPT ¢ Extracton Procedure Toxicity Test

Lcaching,m EPT(Extraction  Proc

edure  Toxicity

Test)™ Abgalglon], b Alguyie] A
Table 3. vhebIAc)

HAtoll i Spectr AA-20 plustvarian) & ©) -84
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Table 4. Working Condition of Atormic Absorption Spectrometer

Heavy LLamp Current . R Wavelength Shit Width T()ptimum Working
Metal (mAJ Fuel Dupport (nm) (nm) range (mg/L.)
Ph ) acetvlene air 2633 0.0 0.50 - D0
;S’,u 4 B uccU:lonc air 3249 ) 0.5 0.03 10
As 10 | acetvlene | MO 193.7 05 003 15
oxide
Cd K| acetvlene air 228.83 0.5 002 3
Cr 7 acetvlene air 1254 0.2 040 40
Mn 5 acetylene air 2795 0.2 002 o
i Ni 4 acetvlene air 2320 7 0.2 0.10 20
VZn 5 acetviene air 2139 1.0 001 2
Table 5. Generation and Weight of Home A]Jpliunccsw (Unit © pieces < 1000)
Television Washing machine Rolngcrator Computer
Year ﬁ‘ N Weight | . . Welght Ty Weight | Potential L. . T\/\"cight
(zeneration (o) Generation (Lom) (reneration (on) | generation Greneration (lon)
1998 1,871 29,103 936 o 27,369 1,656 87,337 205 242 4,356
1999 1,932 30,860 1,093 33577 1,679 90,011 1154 346 6,228
2000 2115 33,000 1,281 14,07¢ 1,714 93,156 ¢+ 136 416 7,488
2001 2224 36.696 1,449 54,135 1,757 93,761 1,580 475 8550
2002 2,363 40,904 1,575 64,654 1,837 106,454 1,801 542 9,756
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Television 10 Back cover

-2 PCB

W CRT

43 Channel

- - b Side cabinet

6. Cabinet

Fig. 3. Disassembly Diagram of Television
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Fig. 4. Relation between Disassembly Time and

Weight in Television
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Fig. 5. Disassembly Diagram of Washing Machine
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Fig. 7. Disassembly Diagram of Refrigerator
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Table 6. Result of Leaching Test from Television and Computer

Component Method pH Ph Cu As Cd Cr Mn Ni Zn
KIEPmg/L) 1479 | 0157 | 0032 0725 | 0046 | 0,022 | 0973
TV PCB | TCLPmg L) | 664 119360 | 0502 10050 | 0022 | 1049 | 0048 110
EPT(mg 1) AR270 | 0303 1 0.043 | 0034 | 1450 | 0.078 3211
KEPtmg/ 1) 1053 | 0023 | 0039 0.09% | 0.021 | 0021 | 0.057
TV CRT TCLPmgL) | 966 | RLIS0 | 0079 | 0043 | 0008 | 1035 | 0.048 14133
EPT(mg/L) 6220 | 0218 | 0045 1513 | 0111 3.900
KEP(mg/ 1) 1750 | 0151 | 0.007 0.042 | 0.150 | 0.212
Main Board | TCLPtmg/1L) | 591 | 42813 | 1307 | 0011 | 0018 | 0604 | 0.057 | 0970 | 0.868
EPT(mg 1) 73701 | 2237 | 0.013 0209 | 0.043 | 0921 | 1.011
7 151‘21)(111@'"1,) 2516 | 0194 | 0009 0731 | 0032 | 0023 | 0222
Nonitor PCB | TCLPtmg L) | 575 1785 | 0406 | 0013 0165 | 0.088 | 0181 | 072
EPT(mg/1) 83078 1 0352 | 0.010 0.250 | 0.046 | 0162 | 0.389
KEP(mg/1) 0.030 | 0.010 0521 1 0021 | 0011 | 0.017
Monitor CRT | TCLP(mg/L) | 813 | 051 | 0092 | 0012 2430 L 0052 | 0.107 | 009
EPT(mg 1) 0714 | 0093 1 0.015 1320 | 0.046 | 0.005 | 0.103
Table 7. The Quantity of [Heavy Mctal Leachate for Color TV and B/W Computer
(Unit @ gipicces)
Heavy TV Computer
metal KEP TCLP EPT KEP TCLP EPT
Ph 0.0062 133218 9.7276 0.0293 0.8952 22357
Cu 309x 10" 2064107 309107 359410 317 10" 445%10°
As 3335107 769410 790410 520510 131510 13510
Cd 163410 537410 259410
Cr 0.0858 0.1823 0.2707 0.0263 0.0469 0.1310
Mn 20510 847510 191710 ° 150107 6737107 500107
Ni 186710 168410 25110 158 %10 -
Zn 0.0123 0.2951 0.355% 0.003% 0.0441 0.0412
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