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A Study on the Proposal of Statistics Base for the Management of
Metal Resources from WEEE
(Waste Electrical and Electronic Equipment)
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Abstract: Waste electrical and electronic products contain various metals, and when
copper, aluminum, and gold are recovered and reused, resources can be saved and
economy can be ensured. Hazardous substances such as lead mercury are eluted when left
in the natural environment or landfilled and can adversely affect the ecosystem. Japan relies
on imports for over 95percent of its mineral resources, but in the case of the recycling
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technology level for urban mining metal resources , it is 50-70 percent in developed
countries, while the recycling rate of valuable metals such as waste home appliances is
15%, which is much lower—by at least 35 percent . For efficient recycling of pulmonary
metal resources, the amount of resources generated and the amount of recycling must be
accurately tabulated, and information such as material composition and recoverability must
be made public. To that end, it is necessary to produce related statistics, and the flow of
metal resources should be statistically predicted. At this point, however, it is not possible to
obtain proper statistics.
In this study, cumulative probability function and life distribution function were used to
estimate the amount of waste electrical and electronic products generated for the
preparation of a statistics base. As a result, all twenty-seventypes of waste electrical and
electronic products managed by EcoAS (Eco-Assurance System of Electrical and Electronic
Equipment and Vehicles) in South Korea are expected to increase steadily from 631,432tons
in 2019 to 745,014 tons in 2023, which is expected to be recoverable. The amount of metal
resources was predicted to increase from 243,569tons in 2019 to 284,774tons in 2023.
To create reliable statistics that meet international standards, it is appropriate to estimate
the amount of generation using the life distribution function via Weibull distribution or to
limit the data currently available in Japan. Therefore, it is difficult to apply this method. As a
result, it is necessary to secure the shipment amount and life data necessary for the
creation of statistics and to create institutional rules that can ensure the content ratio data
of valuable metals by product (noble metals, rare metals, etc.) through manufacturers. In
addition, a management system for private areas such as unmanaged antiquarian
merchants should be maintained to minimize errors that may occur in statistics and
problems that may occur in the management system.
Key Words: WEEE(Waste Electrical and Electronic Equipment), Urban Mine, Statistics,
Metal Resource, Lifespan Distribution
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(B 5) E5¢ M| UXHIE £X 21 HX(E/D)
il 2003 | 2004 | 2006 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2016 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
dgu 197,730 | 241,230 | 211,016 | 260,948 | 260,810 | 311,815 | 222,474 | 234,430 | 231,792 | 214,500 | 223,466 | 296,920 | 304,550 | 339,607 | 335,346 | 312,435 319,102 | 325,770 | 332,437 339,104 | 345,771
HED 61,613 | 71,286 | 98,722 | 94,899 | 98,808 | 102,329 | 95,470 | 107,136 | 97,884 | 95,689 | 99,061 | 122,284 {105,724 | 109,623 | 118,014 120,237 122,946 | 125,655 | 128,365 | 131,074 | 133,783
oof 84,196 | 105,447 | 150,013 136,170 133,835 | 133,151 126,979 128,790 | 146,862 | 126,600 | 139,278 | 184,975 | 161,996 | 132,653 | 170,171 165,514 169,096 | 172,678 | 176,261 | 179,843 | 183,425
v 75,802 | 105,181 | 84,406 | 90,694 | 86,412 | 73480 | 74,214 | 86,300 | 73,821 | 82,866 | 63,918 | 24,922 | 27,115 | 26,953 | 28,799 | 28,184 | 25,629 | 23,307 | 21,195 | 19,274 | 17,527
NZHO7| | 21,151 | 22,152 | 15664 | 12,117 | 11,082 | 5123 | 5698 | 5616 | 1,622 | 984 | 1999 | 2,826 | 2664 | 1263 | 1425 | 804 | 648 | 622 | 420 | 339 | 273
ARG 84,085 | 72,441 | 46303 | 43,179 | 48,929 | 55,472 | 47,605 | 54,571 | 55,506 | 47,067 | 42,053 | 34,874 | 33,746 | 35,125 | 32,822 | 28,268 | 25,702 | 23136 | 20,569 | 18,003 | 15,437
I 38,145 | 50,124 | 35,628 | 21,032 | 21,374 | 11,929 | 11,929 | 15,097 | 14,606 | 3,202 | 15,696 | 19,416 | 22,325 | 22,907 | 20416 | 10,274 | 8,864 | 7454 | 6,043 | 4633 | 3223
2 21452 | 23416 | 32,671 | 5909 | 6,071 | 6,098 | 4636 | 5732 | 5682 | 6,136 | 6387 | 9508 | 9,175 | 8908 | 5447 | 4860 | 4531 | 4225 | 3939 | 3613 | 3425
G 16,576 | 33,761 [ 17,701 1,250 | 1,013 | 87 | 468 | 525 | 365 | 210 | 171 | 222 | 78 i 48 21 14 9 6 4 2
weg 4192 | 4299 | 4414 | 4538 | 4673 | 4821 | 4984 | 5164 | 5364 | 3423 | 5522 | 5388 | 5622 | 12,569 | 6,063 | 9,889 | 10,877 | 11,865 | 12,853 | 13,840 | 14,828
MRRQIR | 7704 | 7929 | 8174 | 8440 | 8730 | 9049 | 9402 | 9794 | 10233 | 2,494 | 16,917 | 13,726 | 17,507 | 12,878 | 18,876 | 21,090 | 23,192 | 25,294 | 27,396 | 29498 | 31,600
SAEXE7| | 6293 | 630 | 6308 | 631.7 | 632.6 | 6335 | 6346 | 6357 | 6368 | 605 | 605 | 567 | 945 | 672 | 507 | 689 | 662 | 664 | 667 | 669 | 672
AIEA7| | 3919 | 3829 | 3126 | 4364 | 2,743 | 3044 | 4980 | 6913 | 7,998 | 5902 | 3417 | 5869 | 4320 | 4432 | 4069 | 5378 | 5476 | 5574 | 5672 | 5770 | 5368
M 4473 | 3263 | 45632 | 3703 | 5344 | 718 | 4090 | 4747 | 4918 | 4771 | 3934 | 5372 | 6,108 | 6408 | 6,768 | 6,220 | 6,367 | 6515 | 6,662 | 6,809 | 6,956
SRl | 4028 | 8215 | 5111 | 5754 | 9474 | 3361 | 3482 | 3489 | 4508 | 3532 | 5779 | 6383 | 5861 | 7608 | 9271 | 6546 | 6,649 | 6,753 | 6,366 | 6,960 | 7,063
Wole - | 30444 ] 3661 | 5336 | 9,638 | 2496 | 2914 | 2816 | 3176 | 2927 | 2121 | 4471 | 3277 | 4,064 | 4876 | 2,341 | 2,156 | 1,987 | 1,830 | 1,686 | 1583
o0e 1,039 | 1,065 | 3044 | 2277 | 2318 | 3908 | 4901 | 4667 | 4277 | 4157 | 3384 | 1348 | 1,332 | 2,106 | 1913 | 2,873 | 2,834 | 28% | 2906 | 2,918 | 2,929
MWk 9,719 | 11,866 | 9,079 | 13,269 | 11,342 | 10,667 | 11,908 | 6,153 | 14,154 | 14,311 | 16,233 | 19,908 | 21,026 | 22,741 | 23,762 | 22,240 | 23,219 | 24,198 | 25,177 | 26,156 | 27,134
il 1194 | 1166 | 1136 | 1106 | 1,048 | 1,207 | 1,367 | 1,146 | 955 | 832 | 525 | 889 | 782 | 762 | 718 | 596 | 540 | 484 | 429 | 373 | 317
U 304 | 485 | 483 | 437 | 436 | 439 | 487 | 264 | 1168 | 1,178 | 1,703 | 1439 | 1,627 | 1,832 | 1390 | 1,801 | 1,912 | 2023 | 2,134 | 2,244 | 2.3%
MICkj0| | 5673 | 5386 | 5098 | 4811 | 4613 | 5044 | 4508 | 4230 | 3134 | 3134 | 1,760 | 1,731 | 1,288 | 1,788 | 1,626 | 1,145 | 9% | 864 | 750 | 662 | 566
e 2440 | 17472 | 22174 | 16,280 | 15,064 | 6,630 | 9,682 | 15,500 | 7,738 | 10,354 | 10,093 | 15,978 | 16,895 | 14,567 | 11,704 | 10,206 | 9,694 | 9182 | 8670 | 8158 | 7,646
Al 1,074 | 1585 | 1340 | 963 | 860 | 878 | 1379 | 2,391 | 4188 | 5,923 | 6882 | 8185 | 10,805 | 9,179 | 8,242 | 10,060 | 10,785 | 11,511 | 12,236 | 12,962 | 13,687
HA7| 14,201 | 16,330 | 17,179 | 17,020 | 16,662 | 13,767 | 15,215 | 20,138 | 11,875 | 11,419 | 12,936 | 18,493 | 16,034 | 16,788 | 16,102 | 15,525 | 15,514 | 15,504 | 15,493 | 15,482 | 15471
HIEIQS20/0 | 44,023 | 68,962 | 32,461 | 21,320 | 13475 | 12141 | 889 | 889 | 889 | 889 | 889 | 164 | 182 | 144 | 144 | 45 28 17 11 6 4
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256 = AHA H27H H4S

(H 6) Il ©7|, MAHIZ2 w2 Fd ZiuHE/9)

== 2019 2020 2021 2022 2023
v 61,244 65,169 67,757 68,690 67,640
SRS 210,053 228,856 244,604 256,104 262,033
ME7| 80,577 88,284 94,861 99,855 102,768
oA M LA 69,583 79,287 89,189 99,116 108,873
RS HOH7| 8,580 7,557 5,956 4,574 3,565
ARH 49,684 47,306 45,761 44,226 42,133
o2IE 18,740 16,580 15,373 14,959 14,805
AP 8,604 7,243 6,444 6,547 6,610
A2 4,766 2,861 1,097 388 295
™71 2,299 2,654 3,035 3,443 3,878
TR UK 10,183 10,913 11,827 12,949 14,296
SAEXY| 612 635 637 640 643
A7|1HR7| 4,378 4,651 4,798 4,945 5,085
H7[H]H| 4,638 4,899 5,033 5,185 5,305
57157 4,201 4,600 4,958 5,255 5,470
7155 3,387 3,561 3,649 3,627 3,451
MR 2,821 2,987 3,107 3,081 3,074
H71EE 10,377 11,692 12,747 13,787 14,649
A7 688 756 818 870 909
H&7| 718 820 916 1,001 1,067
H71Ck20| 3,699 3,804 3,791 3,638 3,321
S| 12,412 13,053 13,405 13,392 12,933
2IM7 2,092 2,547 3,119 3,780 4,511
E 11,317 11,143 10,991 10,883 11,036
HILRE201 8,276 8,919 9,496 9,992 10,392

2. ®7|, MANE 2dE =8 20 EBES HE

F4d A AT el B3 AEE flote] 2016W9] F52 F
A9k 20169 SFGEAA ] Hid ST Hlo[EE WSt ATH(E
7).

S3YEGA EcoASAI AR 02 HIEN Qe S 53w
€ &9t AR HA e TN A4 5O UAHAAR vyt
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2 ATl ASRES ol gstol ABE TV, 331, A7) AA%
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(2 7) g7Zdet sl Hw(E/H)

=3 2016 EcoAS 2|4== 112¢ oA At
TV 40,988 44,402
S 137,548 145,310
ME7| 48,363 54,452
UlluFal 3,962 43,023
A7 | 1,054 8,923
ARH 8,696 47,504
Dzl 2,848 21,616
SAP] 4,290 11,5627
A 100 7,328
e 273 1,398
HRF|QIX] 1,920 8,553
SAEX2|7] 126 466
A7|ME7| 351 3,110

3. HE% A wdE s At

1) I 71, MAHF W H=54 X |

= OO

937171, BRI, FG717), 2971719 AFEA4D GS |
A, 242 BRAGOH, 1R RCOIA Bofele] BoE BE, 2%
A Bl B4RALE FEA ANFLHGA A A9

WA OR 1Y W e AAsHe FRE TAFoY LAY 7
o, ¥Rl 202 tehdth 719 W 8634 2 AFS SI4 713



2 HeS Ashs g45dae 78, 4R UE 528 UEHT(E

(2 8) ™7, MXHIZE W |7t SEXH 22H|(%) ZAZ2 1

z= tha)7) S s3] | s
= e A7) e g
nEs| 37.75 37.40 52.57 20.76
U220l 0.84 0.51 0.36 1
T2 0.94 0.21 0.07 7
U2 0.14 0.12 0.00 0
ol 0.04 0.05 0.00 0
13} t'—'!% 0.00 0.01 0.00 0
= 0.61 0.15 0.22 1
AHQIA 1.18 0.00 2.24 0.16
OrA 0.04 0.00 0.00 0
- 0.00 0.00 0.00 0
PCB 7|& 1.81 7.01 1.96 5.82
Bt 43.35 45.45 57.40 35.74
72| Cu 0.36 1.41 0.39 1.17
U201 Al 0.06 0.23 0.07 0.19
= Pb 0.04 0.15 0.04 0.13
OfA Zn 0.02 0.08 0.02 0.06
L2 Ni 0.02 0.07 0.02 0.06
A Fe 0.07 0.26 0.07 0.22
ZM Sn 0.06 0.22 0.06 0.18
OtE|Z Sb 0.00 0.01 0.00 0.00
AZ Cr 0.00 0.02 0.00 0.01
LIEE Na 0.01 0.03 0.01 0.03
Zt# Ca 0.02 0.10 0.03 0.08
2Xt 2 Ag 0.00 0.01 0.00 0.01
(PCB) = Au 0.00 0.00 0.00 0.00
7tE8 Cd 0.00 0.01 0.00 0.01
ZEK 0.00 0.00 0.00 0.00
Ot& In 0.00 0.01 0.00 0.00
YZEMn 0.01 0.03 0.01 0.03
Al2lE Se 0.00 0.00 0.00 0.00
H|A As 0.00 0.00 0.00 0.00
014l Mg 0.00 0.01 0.00 0.00
It Pd 0.00 0.00 0.00 0.00
TYE Co 0.00 0.00 0.00 0.00
ElEtE Ti 0.00 0.00 0.00 0.00
Bt 0.81 2.61 0.72 2.18




O 7|, MXHE [ 34 X H2S I3 SA7|H 25 MY g7 = 259

Hl&2
Zﬂ X}WH a3 ngol 81.88%= 7}% =L #‘1% Hejow o
@717 589 22 SeFE Bt HEL 0.67%°1H, 570 AF & TV
27 3EE HRo] 2.23%% 7MY w2
SAAE717] 489 14 SleEE Bt v

S A1) A B2 62.96%% 7MY B2 RO, SAIARE
7171 4&9] 27} 35 Bt BleS 2.09%°1H, 471 AF 5 HTE

I
27} IR H[Eo| 3.84%= M w2 FAE .
337171 459 1% S5EE B U2 57.40%01H, 4] AE F 2
£9] 13 H]8o] 80.95%2 7H w2 FAE 59&3@ % ] ] 4+/]
221 AR gt Hle2 0.71%°]19, 47
Hlgo] 0.91%& 714 =& £x2 Bt
2871719 A9 AR Z229 golHE 4L 4 gl R 57} Hof
AR 2371719 Fp BE-S A8kt 2971719 13} 85 BEo|
B H]&L 35.74%0|H, 23} 3]4EE 0] Wi |2 2.18%= LreERGT)

2) M M7|, IXHZ R HFS A Ll

HAEY g AEE HFE FHHE ot 5 FEE(HEY]
71, BAXEZ17], 587171, £3717)) HaSA9Y TS Aol

¥ 7], AAAFY] Dol 71l wht Has Ao HAE E

gt 37tote FAIE Bol glom, H 7], ARAENA 357t 7T
AOZ 7IdE = F Had AYY F2 20199 243,569E00 4 2023¢
28477420 % 71 ACE Yehtt 7P B2 & AA ke 1E Y
7% 20199 197,6158001A4 20234 232,008E7H4] 713 A0&2 e
woH, & HAgZ g2 & Aok 71w S 20194 17,5590 4]
220239 18,0528C.& F7Ht ZAoE UeHTH(E 9)).



260 = AWM H27H H4S

(2 9) W7|, HXHIZE Rl R7IS5AHY £ 21t

=5 2019 2020 2021 2022 2023
nE= 197,615 207,688 216,891 225,764 232,008
L=20lE 7,853 8,423 8,910 9,275 9,460
-2 9,486 10,189 10,826 11,374 11,796
Y2 694 747 805 861 916
ol 218 222 224 224 218
HE 27 27 28 27 27
HIH 3,885 4,189 4,450 4,644 4,748
AH QI A 5,958 6,362 6,723 7,046 7,251
oA 104 112 119 124 126
= 170 164 164 170 172
PCB 7|2 17,559 17,714 17,883 18,070 18,052
A 243,569 255,837 267,023 277,579 284,774

=% 2 ASE5Y A5 20199 6,542F004 2023¢
673528 S7Fd Ao YEhton. of F 2|7t F 3,600E, LT
w °F 590E, & oF 390, ofd oF 190&, YA °F 190, & °F 680&

390
= 9F 3E 2 9F 21E 507 ZAHEJAH(E 10)).

PCB71% W 3%

(H10) 17|, MAHE R 134 £ sIR34 X2E £H 2

== 2019 2020 2021 2022 2023
72| Cu 3,613 3,549 3,683 3,617 3,617
L=20|5 Al 575 578 586 592 591
£ Pb 378 380 385 390 387
Ofe Zn 180 182 186 186 187
LIZ Ni 177 181 185 184 185
HFe 656 659 669 675 675
=M 8n 545 549 556 563 562
QtEl= Sb 6 6 6 6 7
I=Cr 28 29 28 28 30
LIEE Na 82 82 86 85 84
Z&Ca 249 250 254 255 255
2 Ag 21 21 21 20 20
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7I1E& Cd 21 21 21 20 20
ZeK 2 2 2 2
Ot& In 5 5 5
YZEMn 79 78 82 83 81
25 Se - - - - -
Hl4 As - - - - -
Ot14E Mg 12 13 13 14 14
245 Pd 1 - - - -
FLE Co 4 5 5 5 5
ElEHs Ti 4 5 5 5 5
A 6,542 6,598 6,681 6,738 6,735
V. Z=2
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=, AAAE 5o PHoE AEEIL Q. dA] o= H 7], AR

A w2 A7), AAAE W 7tes, |, a2 9 el

Z A8 7ol HrlER FFEC] vpgere® fEo] A HAL AUt
FE oAM= 'lﬂﬁxﬂ% R w7 AL 55 AFEe] S8A

ZAAIRY glpaS wolaAt skl jlo, HIZE PR

g 2 mefstA] Fstal Qlnk. ool wet, HZRaAlE 3 B

A 52 75k Bufishs a3l ditt Az 3 HRAAE

Hlstal SACIA 2T =+ e &F B A AA A TAT - 3

TAEE 2assior & Aot

BAFALE, 2009, "HEEAE AU 'H2 54 27 Z2AE AN,
I FAFA LS.

= HAERAF A D], 2012, THHAAE WS A 24 B8 B4 ek, (@
RIS A3 &9 BalA), nd g HiM(FER).

F=eE B, 2017, "H A7) AAAIE 24 A A AR (=T
A=),

B, 2006, “AIE 59 AL £ FE S A, W SR

2017, ATIRAAIE 7RSSR A 5 AT, Al 8

Chancerel, P., 2010, “Substance flow analysis of the recycling of small waste
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electrical and electronic equipment,” PhD thesis, Technische Universitit
Berlin, Berlin.

Honda, S., D. S. Khetriwal, and R. Kuehr, 2016, Regional E-waste monitor, Bonn:
United Nations University ViE - SCYCLE.
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264 = AYM X27H M4s
Magalini, F., ]J. Huisman, and F. Wang, 2012, Household WEEE generated in Italy,

ECODOM, Italy.
Waldir, A. B., A. F. Renata, and F. A. Valdelis, 2014, “Characterization of printed
circuit boards for metal and energy recovery after milling and mechanical
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EcoASAIAHE, 2017, www.ecoas.or.kr.
EU, 2017, “Burostat,” https://ec.europa.eu, [2018.3~2018.8]



0 27|, HXHE [ 34 X H2S /5 SA7|H 15 Mo A7 = 265

B2 1177, MXHEIE W |7t S5XH 22H|(%) ZAH2 0

ThE17171(%) SUALR7171(%) S87171(%) -
E Mg | A |
TV | GBI | MR | ool | XTI | EEE | DElE | SAD| | WA | Q= | ERREN | Do 0 | s | 7V
kS| 945 | 37.74 | 33.80 | 25.87 | 81.88 | 24.22 | 34.46 | 62.96 | 27.96 | 80.95 68.38 9.73 | 51.20 | 20.76
LR0E 0.35 2.35 1.39 0.11 0.00 1.37 0 0 0.67 | 0.45 0.60 0.37 0 1
T 0.65 0.92 0.00 2.77 0.38 0.83 0 0 0 0.27 0 0 0 7
g2 0.05 0 0 0.64 0 0.41 0.08 0 0 0 0 0 0 0
ol 021 | 0 0 0 0 | 018 | 0 0 0 0 0 0 0 0
- #s | 002 | 0 0 0 0 | 003 | 0 0 0 0 0 0 0 0
ol 0 | 040 | 263 | 0 0 | 088 | 0 0 0 0 0 087 | 0 1
AE|Ql2)A 0 0.05 5.57 0 0.28 0 0 0 0 1.1 0 0 785 | 0.16
Ot 0 0 0.12 0 0.08 0 0 0 0 0.00 0 0 0 0
= 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 7|% | 597 0.31 1.92 0.62 0.24 | 10.27 | 4.40 3.08 | 10.28 | 2.48 1.44 230 | 1.61 5.82
s 16.7 | 41.77 | 4543 | 30.01 | 82.86 | 37.89 | 38.94 | 66.04 | 38.91 | 85.26 70.42 13.27 | 60.66 | 35.74

T2 Cu | 120 | 006 | 038 | 012 | 005 | 2.06 | 0.88 | 062 | 2.06 | 050 0.29 046 | 032 | 1.17
U205 Al | 020 | 0.01 006 | 002 | 001 | 034 | 014 | 0.0 | 034 | 0.08 0.05 0.08 | 0.05 | 0.19
2% & Pb 0.13 | 0.01 004 | 001 | 001 | 022 | 009 | 007 | 022 | 0.05 0.03 0.05 | 0.03 | 0.13
(PCB) | ordzn | 006 | 000 | 002 | 0.0 0.00 | 011 | 005 | 0.03 | 0.11 | 0.03 0.01 0.02 | 0.02 | 0.06
LZNi | 006 | 000 | 002 | 001 | 000 | 010 | 0.04 | 003 | 0.10 | 0.03 0.01 0.02 | 0.02 | 0.06
A Fe 022 | 001 007 | 002 | 001 | 038 | 0.16 | 0.11 | 038 | 0.09 0.05 0.09 | 0.06 | 0.22




266 = YA H27H M4

=4 Sn 0.19 0.01 0.06 0.02 0.01 032 | 0.14 0.10 0.32 | 0.08 0.04 0.07 | 0.05 | 0.18

QtEIZ Sb | 0.00 0.00 0.00 0.00 0.00 | 0.0 0.00 | 0.00 | 0.01 | 0.00 0.00 0.00 | 0.00 | 0.00

3= Cr 0.01 0.00 0.00 0.00 0.00 | 0.02 | 0.01 0.01 0.02 | 0.00 0.00 0.00 | 0.00 | 0.0

LIEENa | 0.03 0.00 0.0 0.00 0.00 0.05 | 0.02 0.0 0.05 | 0.01 0.01 0.01 0.01 0.03

Z&Ca 0.08 0.00 0.03 0.0 0.00 0.14 | 0.06 0.04 0.14 | 0.03 0.02 0.03 | 0.02 | 0.08

2 Ag 0.0 0.00 0.00 0.00 0.00 0.0 0.0 0.00 0.01 | 0.00 0.00 0.00 | 0.00 | 0.0

= Au 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00

7tIEECd | 0.0 0.00 0.00 0.00 0.00 0.0 0.01 0.00 0.01 | 0.00 0.00 0.00 | 0.00 | 0.0
K 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00

o In 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.01 | 0.00 0.00 0.00 | 0.00 | 0.00

Y7EMn 0.03 0.00 0.0 0.00 0.00 0.05 | 0.02 0.01 0.05 | 0.01 0.01 0.01 0.01 0.03

M= Se | 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00

Hi4 As 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00

Ota4iE Mg | 0.00 0.00 0.00 0.00 0.00 | 0.0 0.00 | 0.00 | 0.01 | 0.00 0.00 0.00 | 0.00 | 0.00

s Pd | 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00

IYECo | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00

ElEts Ti 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00

g 2.23 0.1 0.7 0.22 .0.09 | 384 | 163 1.13 3.84 | 091 0.52 0.84 | 059 | 2.18




o ®7), BAMHE Rl 25 At

A7\ & H A = 267

B2 21 M|, HXNE SR HSSAH WS £ ZIHE/H)

g2 L =ny SUAR7[7| 2371 2877
) 09 | 200 | 2001 | 2022 | 203 | oo | 200 | 2001 | 2022 | 203 | aono | 2020 | 2001 | 2022 | 2023 | om0 | w020 | 2001 | 2022 | 2033
78 |137323 | 140,068 168,730 166,282 | 171,108 ] 25.216 | 2252 | 20784 | 20,097 | 10,552 | 21,660 | 21,60 | 22.464 | 23001 | 25,552 | 13476 | 14258 | 14,953 | 15,464 | 15,801
9zuls | 6347 | 6920 | 7402 | 775 | 7988 | 711 | 667 | 6% | 69 | 519 | 149 | 149 | 1% | 166 | 177 | o6 | e& | 719 | 6 | 76
T3 | 4290 | 4754 | 6184 | 6565 | 6881 | 412 | 33 | 380 | 37 | 30 | 3B | 310 | 30 | 310 | 319 | 4451 | 4730 | 4962 | 513 | 524
9o | 46 | 50 | o0 | 68 | 731 | 218 | 27 | 20 | 18 | @ | 0| 0| 0| 0] o] o] o] o] 0o
9O | | w | w | w | w ]| ® | & | @ | & | 6] 0] 0] 0o] o] o] oo oo o
w | @ |12 | B | w | | w ]| B | 4|4 B|B]o o] o] o] o] oo o000
ME | 2050 | 3237 | 3473 | 3650 | 3751 | 288 | 214 | 265 | 257 | 24 | 5 | 6 | 6 | 6 | 6 | e8| 61 | W6 | B | 4
ABORIA | 4617 | 506 | 5423 | 5703 | 5865 | O | O | 0 | 0 | 0 | 1238 | 1200 | 1186 | 125 | 1264 | 103 | 110 | 114 | 118 | 12
o | | 12 | 1o | 4 || o] o o] oo o] o o] oo o] ool oo
5 0 |0 oo o] o] oo oo |m|n6|m]|m|mw]| s8] 2|58
PCBI | 6306 | 6805 | 7,191 | 7438 | 7507 | 6672 | 6106 | 5687 | 6442 | 6212 | 810 | 806 | 811 | 8% | 902 | 3761 | 3998 | 4194 | 4335 | 4481
JCu | 1262 | 1363 | 1441 | 1489 | 1604 | 1336 | 1223 | 1130 | 1090 | 104 | 163 | 161 | 162 | 71 | 180 | 7 | e | em | w7 | o9
wzOEN | 27 | 20 | 25 | 3 | 46 | 29 | 20 | e | 9 | 0 | 3 | B | 27 | B | 2 | m | | 13 | w2 |
gPb | 13 | 146 | 166 | 159 | 161 | a4 | 11 | a2 | 17 | m2 | 7 | 7| 18] 19| 10| & | & | 9 | % | %
% | o@m | 65 | 69 | B | 6 | 7 | 68 | 63 | 88 | & | 6 | 9| 9| 9|9 |9 |® |4 | 4| &H]|4
POB) [ani | o4 | 60 | % | 6 | 6 | 68 | & | 8 | % | 83| 8 |9 | 9|9 ||y |4 @|ul|4a
HFe | 25 | 28 | 29 | 258 | 280 | 29 | 27 | o1 | a3 | 1w | 31 | % | 31 | 2 | B | w | 149 | 1 | € | 16
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