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Summary

Platinum group metals (abbreviated as the "PGMs"), such as platinum and palladium are
indispensable minerals for improving the performance and new functions of industrial
products, including low-carbon products. The demand for PGMs is expected to increase with
the spread of low-carbon products, etc. On the other hand, since the supply of PGMs is limited,
securing PGM resources has become an important social issue, but it is difficult to economically
recover and recycle PGMs when the content of PGMs in individual products and parts is small.
For example, electronic components in electronic and electrical equipment are removed from
end-of-life products along with their electronic substrates, and the high value-added gold and
other metals contained in the electronic components are extracted and refined, but the PGMs
contained in the electronic components are not recovered at the time of refining. PGMs are
also used in other automotive parts, such as exhaust gas catalysts, ignition plugs, and O2
sensors, and are expected to be a source of PGMs, but other than exhaust gas catalysts, an
efficient recovery, and recycling mechanism has not yet been established.

Therefore, this project aims to establish a recycling system for PGM targets by introducing
an Al image recognition and sorting system to the already-established recovery and recycling
system for electronic substrates to develop a sorting technology for electronic parts containing
PGMs, and by developing a recovery method and separation technology for parts containing
PGMs for ignition plugs and O2 sensors, which have not been recovered individually.

In order to understand which electronic parts are effective to be sorted using this system
when PGMs are targeted, we analyzed the PGM content of electronic parts. As a result, we
found that chip resistors and ceramic capacitors contain a large amount of palladium, and
tantalum capacitors also contain a large amount of tantalum, as the name implies. Therefore,
it was determined that it would be optimal to separate the chip resistors and ceramic
capacitors into a palladium target group, the tantalum capacitors into a tantalum target group,
and the other precious metal target groups. As for the reuse of the sorted electronic components,
we conducted interviews with Taiwanese companies and confirmed that CPUs and memories
are reused, but we have not been able to confirm the reuse market for other electronic
components.

The Al image recognition and sorting system we developed is a mechanical system that uses
generic parts to create a conveyor belt that arranges electronic components in a linear fashion.
The system recognizes electronic components on the conveyor belt using image recognition and
sorts the targeted components by blowing them away with compressed air. During continuous
operation of the prototype, challenges such as belt contamination and misrecognition have
arisen. We have conducted research to address these challenges to ensure stable sorting.
Currently, regular belt replacement is necessary to address belt contamination during

continuous operation, and the next model will incorporate easy belt replacement into its design.



In considering the digital transformation of our business model, we have aggregated data
obtained during sorting by the image recognition system at recycling facilities across the
country into a cloud environment. We have also designed an advanced AI model that uses the
images to learn, completed testing at our test facility, and confirmed its operation. Leveraging
the connection to the cloud environment, we have considered user scenarios and identified
necessary information for implementation to establish a system to detect anomalies such as
blockages and enable remote operation. We have aggregated the desires of each user regarding
the use of unrecovered precious metals and are progressing the construction of a platform that
provides the expansion of optimal target parts and continuous updates.

Regarding the evaluation of feasibility, we set the scale of introduction for the AI image
recognition and sorting system and examined the reduction of implementation costs through
economies of scale. We confirmed that the implementation cost per facility would remain flat
with the introduction of approximately 50 or more facilities.

As for the CO2 reduction effect, we calculated the effect of CO2 reduction in this business by
increasing the amount of metal recovered through the scenarios of this business. We found
that there is an expected reduction effect of 8.00 t-CO2 per 30 tons of board.

For the consideration of revitalizing the metal recycling business and the examination of
export strategies, we conducted a hearing survey with each recycling facility and refining
manufacturer to confirm their needs for this system. The interest of each recycling facility and
refining manufacturer in this system is very high, and it has been revealed that social
implementation through collaboration with recycling facilities and refining manufacturers can

be expected in the future.

Keywords: Platinum group metals, Recycling systems, Al Image recognition
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B 75 & DO NEE DRI~ ST 5,)

koT, BKTT7 02 vV —13EEFEFEY O L LC, IRHEERE CTRIIL Sdu, AR - 5
BIEIC LD, B EDFEEE LTI A 7L ENTWD EHERIS ., BRREICEENAE T T
FF AV VU LEOEEBTRIIOMETRE L L THR L T D AMREERE W EEZ BN D,

2) AURVRM)ICEHTAEBHRELEDIEREEDIT VI :

AFETE, BETHCBOTCRFRAICL Y BRETIERT T 702 8 —2ELTHH
W, —EE (DO RNy TICAAIEETITER) DEE KRR TEE (BE) (X AEIZTT
I, BIRENTZHFKRTT 7 02 v —iF, EE&BEELHEKT TV, GE&REEERVEKT
77, 02— 3 FEICTRINEZIT,

BEBEELHEKT T 7112271D)0EY, YAV, = X—%fliol=FEERICIY, AV VY
Ly GERTZ 7OREICE > Cd, 77 F NI CE 25405 5) o8k - [BId
%

02 o —i%22.720 Y, mERHEIC L 2082179 2 & T, RRERE ORI
HDLTTTFFTRBMINTE T I v 7 AEHRZRYV ML, BT A ENTEDH XIS,

FREBEKT T TR 02 Eorh—nbRINSNZA VDT A T T FEFWIREHOEE
LCHRAITAZETA VDT LT FTFFTOMEL LTIV A7 ATHILENTEDH LIRS,

BEBAEGERVEKRT T TIIR=RAT A LRI UL FEEREED L L TRETI LD LT 5,

3) NHUF)DERE

FF R—Z2TANIBITDHEKRT TV - 02 B F—DRIICH NS CO2 HEH&EE . AKHE¥E
WZBWT, HKTZ77 028 P—%FEI L, FEEHA~THTLREEE 25 REE TN LT 52 &
W% CO2 P B4 i3 %,

WIZ, AFEEICL VBN LT T7FF AV U NEEWERER L5510 5 CO2 PEH &
L BEBOIAZIILN DEE, Bk, BT 52 LD CO2 PR S i L7z, RX—2R
FGALTIEHBHR L TCWEESBITEL VA VL TELZ LI2L Y BRFEBICH EFREIKIC S
HERRVMATHY R T 2 CTRIEGE O CO2 SR & OHIR A /KT 5 Z L3 A]
BEThHDEEZD,
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512. BFEHEDA RN =908 (B 76 BR)

1) ARV RM)IZEBIFEAR—RZ3A42IF1)F:
REFEEOBFHN THAIRK O 7 0t 2B WT, ZHE CTEFIEWRD S48 L 7= B
. EICIC K, o ¥, BEEGD 3 fE (FICE 56 & 0HE% 0K H 5) | E%é
. IRAEIC OV T, R PIORRRESOFR & LCHRH L, BRI CITEICe - 41 -
RT U K hg b LCEIT S,

2) ARVPMIIZETHAHRBHRRELGHIEREEDOFT VL :

AREHETIT, RKHER ORI S B S DIRE IOV T, BRI L 5 AL A BhEeg)
ATV, %%‘E NRIPUL - NT=ULREZ2RE LT, BEREAWN LESREAE
DTy [Z2OMERE | IZX 55T 5,

EE&BEAIMMIZONVTIE, & R XT VT LEHRIIRN—AT A LR U BEREE O
B LTHRAL, {Eﬁﬁﬁ“(/\ SR NI U LBMAEL LTHINT A,

3) NHUF)DERTE

R—=2 T A NZBNWTC, BRAMNERZEXNTERT A L. AFEIBWTELSBE AL
72T 2R THB L2561 5 CO2 & i35, VT =v A2 E&8 T 55 MmOE
BIEIMETHY ., BIRFRTIINT =V AR CX 2 HES LEEICRT R CTH LD
SR L Uiz, £z, [ZOMERS ] I2oOWThH, FEECREINATRER 4 - SRIBENG ENTE
0. 5%, BAREHLS~OFTHAEEM S & O TRITFEETH 5,)
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52. HFEEFETO CO2 HIFEMROHEBE

521. BRFSHT 02t 49— (B 77 8H)

1) FFMEDRIREH

(1) #EiC-O>VWTE, HEAKTT7 7 02 B —%2ZNZH 100 AT, EIL LIZHAIT—A
FTA v ERFEOEZEIINND CO2 JEHEAZ TN ENEHT 5,

%uaiéﬁﬁfzaﬁ ZOWNWTIX, X—=RAT A NTEBOEIRY VA 7 T ~lgikd 550 & LT 50km &
REL, REETIIL2ENOREFEZT O LHET 5720 300km LFEEL TV D,

%%&:z)vﬁxé CO2 PEHFRET, (—#h) FEEERBEEEH S IDEAv2.3 : &L = — | 441111304
R v ZWEt—E A, 4 b, SR FEE) 26 L12,0.294kg-CO2/tkm & LT\ 5,

(2) PGM &AHEALDOSYEEC >V T, 02 ﬁ/%w@ﬁmﬁﬁl%ﬂ%ﬁ X 20 &1T 5 729, 100
AKOYIMHNZ 035 CO2 P BZR T 5,

R L K DU 0 D BINEERNZ L Y . 0.012kWh/AKTH Y . FE 1kWh (ZH)>
% CO2 HEHEREIIH E ) D 2018 FEFHE TH 5 0.455kg-CO2/kWh & LT\ 5,

(8) AFEEIZBWTTIT T - AV ULAGHAYOEREE BB GARE (WD) b LI1T

GRERESEZHEBE L, £77. N—2 T 2B WT, AFEEL RSO ESBRY & *Héu
TAAEEYEN L, T9FF AV LAEAEYER LA EEICESONT, FNE
NOREBIZH)H )5 CO2 P EAZBE T 5,
CO2 HEHFRERIT VT Y () FEEREEH S IDEAV2.3 22 L TRV | SiAatiEn
Sk LM 2 — K 053125000 (&4 EIA (S8R5 , HiL) %1 &12 0.144kg-CO2/kg-
Sl U, SRS RS = — R 241912000 14 H4x (éﬁ%ﬁﬁﬂﬂ Zt L2 0.193kg-
CO2/kg-§ifi b LTW5, £7=, [ LCA 77—l T o E&RIEAOESBEARE (W)
I3 20g/t 72> TN D,
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ERERNEEEETT
PR %E FH50kmERE ©

RYsSL —
MERE — =®E&E

aﬁﬁﬁ(iﬁéﬁ)l ERLE

L ExTSY e ’
02t Y ) Bl — AR, RS
. BIFSE R 1% (IR AR AT)

BHBARETOERET
#9300km&AR TE

tiEF  — IISFIEED

BUSL A T T

R

> FEXIE> (UOVLEEY

— ERNE
(BEREEERVEBEXTIY)

77 FHMEODRHRSEH

2) FH@EHER
(1) #EIZkS CO2HHE
BRKTZ 7 - 02 —2ZNLN 100 Kk L7560 CO2 HEHHEITFR 19 D#Eby &7o
77
_R—2F A :0.156kg-CO2+0.057kg-C02=0.213kg-CO2
A= ¢ 0.550kg-CO2+0.203kg-C0O2=0.753kg-CO2

=& 19 EHXICK3 CO2HHE

PIE WAE A | GEMREERE | CO2 £5% CO2 bt B
(100 KdH7=1) (kg) (km) (kg-CO2/tkm)
R— 2
. 50 0.294 0.156kg-CO2
%2\/#_ 74> 110,59 g
ENES S 300 0.173 0.550kg-CO2
R— R
;.?;7 542 laor 50 0.294 0.057kg-CO2
ENES S 300 0.173 0.203kg-CO2

(2) PGM EHECLOAEEIZEITS CO2 HEHE

HRKTTZTIZONWTIL, YAV « =R —2ffio-FEETHH 72D, DEEICHBWT CO2 115
LR,

02 ¥ —i%, EEEEEIC L VUl 588, 2T 1 AH7Y 0.012kWh L7207, Ko
T, 100 AU 5 DIz 058 /11E 1.2kWh TH VY . CO2 HEHI &I 0.546kg-CO2 & 72~ 7=,
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& 20 PGM EFHMAD7EICH TS CO2 HiHHE

PIES HEES |CO24%R% =
(100 AH7-9) | (kWh) (kg-CO2/kWh) CO2 PrHR
02 & ¥— 1.2 0.455 0.546kg-CO2

(3) SBEEPLIDFESKIZ K B CO2 HIEZh R

BEKT T TINSSBERTREIRA U P AEAEMOERIT 0.01g/ATHY . HiTicky, AUV Pw
ADEAIIE202% TH o712, Lo T EKT T 7100 KHT-VICEENDA Y V0 LAHEHET0.202g
A

02 BV —OolEiriE72 7 7 T FEFWOERIL 0.1g/ARATHY . DWricky., 77F 50
LT 4.8% THoT2, Lo T, 02 ¥ —100 AH7-VICEEND T T FFEEIT 0.48g L 72
%o

LoT, KEETEKTT7 02 BV —%2ZNnEi 100 AEE L 7ZBRIZEITE LA U Y
U TITFFTERAYOERIT 11g THH . FDOHIZ 0.6828 DELBNE TN, i EL B
£ (20g/t) ([HART D &, 34.1kg LAY T 5,
NR—Z2F7 A

(£33 % CO2) 34.1kg-#E4 X 0.144kg-CO2/kg-#i 4 =4.910kg-CO2

U8RI 2272 % CO2) 34.1kg-#E4 X 0.193 kg-CO2/kg-§i 41 =6.572kg-CO2

AR
[HsBHIZ 2272 % CO2) 0.011kg-#i47 X 0.193kg-CO2/kg-#i47=0.002kg-CO2

£ 21 SEEEGORBEICE S CO2 AlFEZHE

. ISl Ry CO2 1%%x R
X (kg-#F) | (kg-CO2/kg-#iF) Vot i
P B 0.144 4.910kg-CO2
R—=2F7 A 34.1 11.482kg-CO2
ERGYTE 0.193 6.572kg-CO2
ENESES HiAKERE 0.011 0.193% 0.002kg-CO2 [0.002kg-CO2
3) F£&OH

F 22 DWMVHEL, HEATTV 02 —E2FNFN 100 KEWL « VWA 7L LIZEED
CO2 HIEizh %1% 10.8394kg-CO2 & 72 5,
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& 22 XKEXRITE S CO2HIEIE

. JLAEE CO2 %%k = |a=
A (kgi%) |(kg-CO2/kg-gim) |COZEER | AEf
[ 0.156kg-C0O2+0.057kg-C02=0.213kg-CO2
Rz gy BRI 0.144 4.910kg-CO2 |11 695kg-CO2
34.1
M rE R 0.193 6.572kg-CO2
FEIX+EIWr [0.550+0.203+0.546=1.299kg-CO2
ENE S S - 1.301kg-CO2
HAKESE 0.011 0.193% 0.002kg-CO2 &
AFZEIC XD CO2 HIlIEizhF 10.394kg-CO2
5.2.2. EBFEIR

1) FMEOHIHREE (B 78 BH)

NR=2T A NZBWT BR300t HEI SN DEAEMOERIL1,583kg & e>TH Y,
BEEEAEIL6,070.6g £ >TUW5,

ARFEFETIL, EBEEWR 30t 75 RIS HIRA R 1,533kg % HEEEIC . BEREAE
i & LC 594kg # AR L, E&BEH &I 5,675.3g & 7eo7z,

AFEEOHEEHNCL Y, BELBICEHL TX, REEL 61.3%HIK L. &4 FEZITRIFTO
9 93.5% % BN (V3T 7 AZOWTIE 100%[EIIY) T2 Z ERAMFEE oo Tz, BEa&BIREEIX—
AZA D 3,960mglkg (2% L. 9,556.1mg/kg £ 720 . K 2.4 FEMES N TND Z ENGN5D,

H2maE e | ans
HEREE |FMETE( (e E( )
o .
g — A 853.5 507
551.8__ 594 Ag 8,311.1 4,936.8
PN 3,500 5,365.5 B - Pd 391.41 232.5
A2 100 1533 2 ~ 9,556.1 5676.3

3,960 6,070.6 .

#iR E | Z0ft e
RESH > E3 on .%wy—ni Eullemits
ST TTT Tt ,’/ kg
1
1

=2F8
(9)

\
(BFRHR) :'*;?7 ] | Au 62.6 58.8
. [ ! . 939 Ag 12131 1,139.1
BEEG pii ! . ’
) BEHE 1 A ® : o - -
I i RSTIL et 1,275.7 1,197.9
B e ,
BESH ~ B3 e
i &
. 1
(ETER) SO | P !
ams b ammy T SAma > AAEE 2 |
= nE s REH&E > HEAR I
EFERKES 30t ' KoL |

_________________________________

RuEHHG

ZOHhER R —V

X 78 .,ZHWD AR &4

2) R—RXS54 ‘/l:d’SK'fZalEA“B:'ﬁ':G)IE'EFﬁI:J:é CO2 HFHHE

R—=2F A TlE, BHEK 30t H7-0V ORETMBER 1,633kg IZxf L, H4&EELIX
3,960mg/kg TH 5, Z T, BRIEM TIRIC Téﬁﬁﬁ&@%k.ﬂ{m}ﬁz 3 1.467kg-CO2/kg & L. RS
3,960mg/kg DB EMET DB 0D CO2 HEHEIT 806.11kg-CO2/kg- 548 & HH L7-,
FRIAfRIE ORSRL SWHT. BERRDS TRICHOWTIX, —f 65.4kg-CO2/kg- B4 )8 & L=,
PLEMNDS, R=2F A4 ORI 1D Coz AR 871.49kg-CO2/kg-E4)E (D) &L
776

3) HELEMDENHEIZHNS CO2 HiHE

Al HE GRS AT A2 X 2 BEREBNZ 5 B EIXFENIE T 5kWh/5.676kg- &4 )& T
Hotm, BHOYPHFRE A 0.455kg-CO2/kWh & L., HENRJEOELEEGH R4 5.676kg- 54
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BET5E. E4F 1kg OEGLEIZD CO2 34T, 0.4kg-CO2/kg-&4)E (@) LHEMH
L7,

4) EEREATARDERFMIC LS CO2HHHE

Al EERGRER] VAT ML RO ESREGHMMRESLZ 59kg & L, BE&REEZ
9,556.1mg/kg & 75, BE&BEEICI VBAR I CHEAT 2MBEENLE TS50 L, i
fed CO2 HEHIFREIE 1.467kg-CO2/kg & L. IRIE 9,556.1mg/kg DR & IEET DB 05
CO2 PEH EIT 335.05kg-CO2/kg-E4 )8 & HH L7z, BRIAMREE OREHRL, fbr. BEk o4 TR
Wi, —f 65.4kg-CO2/kg-E4 )8 L LT-,

uﬁﬂ% BRI O EIEHIZ 0D CO2 FAEREZ 399.42kg-CO2/kg-E4AE (@) &L
77

5 &

ARFEEICL D CO2 BN FIT, iR AE Mo CO2 HHH & (D) — BEERENII D
% CO2 HEHE: (@) — BB ELESA OISR CO2 HEHE (@) & LTHIHTE S,
FHEOFER, CO2 HIJZhRIL 471.6Tkg-co2/kg- &8 & 72 %,

TERTCIXEIUX S TV 7R7» - 72 Ta <0 AT BHEGEERREN > A 7 M KD S 2 & TIRIER
3 873 % FEM OVFBR EIGRIZAE O BIRIEER IZ K 2 BRBE B UCE R RITAE LR 2.

(%)
T AT v 7 NLIZBIT DEROREM Y 34 7 VBT 240t TH Y | KFERMAEA L%
A, BN T 52548 B EEIT. 45.41kg & 720 CO2 BN RIL., 21.419t-CO2/4E L 725

53. BEICEBTAIRBLEWENRE LU CO2 BiH B AR R D F

AR ITBA RO A2 FHFFEDORIRLE L TWND Z NS BERICOWT CO2 HEHED
il h SR A B L 7=
531 AYRUKY =R\ HUHFY

1) ARV )IZBIFER—RZ3A42F1)F

AFHEOHGFEM THHARKHM T 0 22BN\ T, ZHE TEFIERD S48 L= B0
L, EICICHEH, ax7 %, BREMHMD 3 Y (FICE Mz 0RO D H D) ITiER] S
. IRAERIIZHOW TR, SEhEFICBARER ORI UCEAEIL, BAEH CIdFic4e - 81 -
NIy LEAE L L TCEINT A,

2) AIRVPMIIZCETHOEBHRELGDIREBEDUFUF

ARFIETIL, RRDBER OB B AI S D IREE IS OV T, B iRi%c X 5 Al B BhEeh)
BTV, &R RTVTL LT b2PexBl LT, [EEBEEAMML LESREAE
D7 T2 1ITXST 5,

EEBEAWMBMIZONVTIL, & - XT VT LEHBIIRN—RAT A L [H U< EBAES O
*Jr& LCRAL, BAEEH e - R - "7 Vv Azis& s LTINS 5,

3) NHUF)DERE

NR=Z T4 2BV, BAMMEEZEXNTHETEEL. AFECRBVWTESBRESHT
7T AT L5 A0 0D CO2 PEHE % b9 5,

5.3.2. FEmDRTREH
1) R=XSAVVFVFICBETHERERE

FRETBET 0 A 2BV THM 30t DI E AL L7-5AIC B L7ZIRA O & R E A BT
T%@%Df@éo
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* 23 ESHROERERE

FHSH ahHE kg
Au 2.98
Ag 10.02
Pd 0.06
Cu 1041.00
Ta 0.00
Ru 0.00

2) REXOUFVAIIHITHEREEIE
—Ji. IREEHmEZ Al BENREHNC LV EN L -BEREAHMMOeBREARITITROBY Th
E)o

£ 24 AEREABROEESFHE

FHEA ahH&E kg
Au 3.29
Ag 13.83
Pd 0.23
Cu 1072.00
Ta 24.00
Ru 0.01

3) HELEADHEEEHE
HENER T A > OFERIEEE /1L SkW., AFEIT 1t-F/H (8 ) THDHZ &b, 8kW
X 8h/H + 1t-FM/ H =64kWh/t- i TH 5,

5.3.3. CO2 HlEE 0 FEl

1) BEURLF-EBDUYAL Y I)LIZLS CO2HIFE

BRDEY . R=Z2AF A4 F VAL AREEDLFT U AITBITLLEBEINEIL, AHEEDSF
VADOHNENT 5, 22T, R=ZAT7 A4 F IV HIBVWTHEARFEDS TV 2B WT H[HE
WENTE&BITV A 7SN D 2 enb, KRN Y A 7 Vv Iii=5E60 CO2 BRI 2 E
W, R=2AT7 A4 F VA ERFEEDOL T VAL EHB L TNLESSBERBICELDZ &
T CO2 Bl RARH Lz, B&BN ) A 7L EN=8E40 CO2 Bl EIL, FTRO@Y F
ELTce 22T, NIV T ADOTF—4)N IDEAV3.1 IZ72WZ &b, 7IFF0F—4 TRET
Lz EE LT,

® 25 BSERODUYPAUIICEL S CO2 AliFHIRDBRE

IH H St ¥ 5 JFEAT kg-CO2/kg
Au 232911000pJPN | & EM4, &54 1.73E+04
Ag 232912000pJPN | $RfFAEHIE . HEE 3.74E+02
Pd 233915000pJPN | H4: « [FlG4 AT 1.06E+03
Cu 232913000pJPN | $fFAE 4, Sia 4 2.25E+00
Ta 231919242pUSA | @& Z )L A T K 7.39E+01
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& 26 ZRDYYAUILICE S CO2HlliEEIR

AR | HA% | ER | CO2 BRI HAL CO2 HIEAN R
HHE kg kg kg kg-CO2/kg kg-CO2 t-CO2

Au 2.98 3.29| 0.31 1.73E+04 5.42E+03 5.42
Ag 10.02 13.83 | 3.81 3.74E+02 1.43E+03 1.43
Pd 0.06 0.23 ] 0.17 1.06E+03 1.85E+02 0.18
Cu 1041.00 | 1072.00 | 31.00 2.25E+00 6.99E+01 0.07
Ta 0.00 24.00 | 24.00 7.39E+01 1.77E+03 1.77

Rt | 8.87

2) BERADOEEBHEICES CO2HHE
w1 CO2 PEHfRE A 0.000453tCO2/kWh & L. HENER|OIEEE &I 64kWh/t-Htk X
0.000453tCO2/kWh=0.0290tCO2/t-F&Ak & 72 5, ALEL &% 30t-FEM/H &35 &, 0.87tC0O2/30t-
M E 2D,

3) KREZIZKSB CO2HIFzhER
PLEE | RFEZEIZE D CO2 HITEZIRIX 8.00t-CO2/30t-3 itk & 72 5,
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6. EBRV YA VINEDSRAFEHRIEICHIT-#RFERUHOBKKRO®RE
6.1. ﬁﬁAﬁoz—X£;UUﬂ475®ﬁkﬁﬁ%§

AI@ﬂ/XTA®*~Xk£U%A DUV TC, S HTNT )%477%ﬁ%;ﬁ§
EiToT2, £, BFEKBEREOIERICHZY . EHICB W TH & R U825 720128
DaLrHIWFERDHRENDBHD Sn NWEEFHLEZ2->TEY, ﬁﬁlﬁ@ﬁuﬂfik L CAKS
B o 2 A FMEEE AL L T=— A0 b D 2 L 2R TET-, £7-. B EHRD PGM
iaﬁfﬁb <, B Y W=D, U A 27 F~D PGM OB & HE LRI TH S
Z R, PGM LA TIE, Ta IZFIHKR TE O, A7 ZITBITLTWD W) FHRnE iz,

KK EEIE NS AT BRI A7 A%, RIEUE B OIEERAIN & FEFEE WL A 7 FiC
%ﬁﬁﬂ%%%t%#%@f%ék@ﬁﬁﬁﬁ%ﬂto

WIZV YA 7 T ~OBABRFAETIZONT, SRIFAEBELZY A 7709 LWL DR ER Sy
B b AERCEANFATHoT-, —H T, ALIEH AT LAETERY AL TWH Y A7 F
IR, KV AT A~OBANIFEFICE N> T2, BAZBALTWDL IS A7 TDHH 2D
TS TOEAZRF L TWD Z Dol AT 4 T ZBUEBWAEDLELEL, AT 4
TERHICEDEENREII LD TND,
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K 271 BREHEIVIY M ISADEABRRAERR

GLERINT

T e BRI EDILRIZHTZD . 4% Sn BDIEREFHELE - TEY |
TREOFHLE L LTG0t 2 Z3METE X st L T=—XN
b &R
CEIERH O PGM T EAEMELS, BIBRE Y WD, VA7 5
~0O PGM OEJRFEAM & LR
*PGM LA TlE, Ta lZBHERTE LT, A7 7I2BITL TS

FRETBET NS AL BRI AT Ak, RIEIUAE R OFEERAH & S0
wri)#477:%ﬁ%ﬁ%%%k%?%@f&ék@:fyh%@w
7=

Uy A7 FEV A 7 NVEE (BHEF)

7 T WREEE IR B e e X AT
CALTERR S AT AOB N2 R RS2 T, filhd& oA % REH
RFpGrE (B, BETERESEAH D)
REEXY, BB VA 7 NVEEEZRGT 2120, BB 1
T R LRGN CH#EATH
TRDAT v 7L LT, AL 2T 2O5| &V BB TV D
%me)#%&w%%(@ 1R

(AL O AL B E OGS o 7o, AR 1 ' R ICE

m@ﬁw&%%b\WEEEA%
AT BRI AT D ROEBEE U CE ARG
VYA vER AeiEE)
AEAN LD BB EEEE 2B A LTV A, B X ) ITEA IS D
HR T
‘PGM ORFEZNENHFGTE ZARY AT A~OELIEIEL . M4 coiE
N 7% fat
KFparE KB
L LTS D OFEEMRZ A L, HAREN~O G PR A e
HESND Z—F sy MIBE, AR
AT 4 T ERBELT, YHEAMAEERH 0 KK 0BEHALER S AT ADE
RN <
KFEVHA 7 VEE GUERT)
ARH 72 SDGs X° CE OifidL & 51T, 28K 0B+ AL #5327 A2 LD Y
A 7 VORI RESE &
MR DT T N T A EBMIZ L, EAIZ AT T E A AT o T
BRESBIEMIS T =T Y U EE (IR
KAEY VA IR CTHGB RS B U YA 7 2t Ea s, 8RB+ AL
B AT AORRE T TNE T NE DR LAY
FEIVA 7 NVEE (FE)IR)
T LWESHSLIL ) A 7V AT A E L CEGHMBTES . BRIERERMEE L
TO ) IF— MEBpt LT g

T e BRSO & 2 VEEHIARET TSRO VAT AMIE WL ER -

TW5, BfE, KV AT ALATEILIZZ 2 vasF odoY o 7 Vikiis
MO TR, WEHAt LB LN S, ¥ 0 2 L aE e @ IRIENE /O R
21T D,
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6.2. BETHECRAETI

Al B EERR S AT A2 RET DY VA 7 T ORI U T, 3237 — 2 O 52 st
L7ze $REFEZK 79 1RT, PO Y S A 7 FHEO B2, ZEICERT S 2T 2%
HIILLFO®Y TH 5,

O KHEY Y17 Z
WA E X —7  MIEHHRENTE 5, WHENS  BHSt L EERE| T 5
% ¢,

© /WMEEEYYA 7T
B E X —7 v MIERHEHRE N TE RV, KBRSt & EHEIRG 23 T 513 E sl
FEA 720N,

Q@ N®XRVYA T
WA EhE X —7 Y MIEEREN TE v, B LMz 8T 5 2 & CIUEde s
XADTEERL, BIINLTERFIC L VIS E ETF 5,

@ FEMIT (7 MER)
St L EHRE CE MBI VWEER (MY A 77 ARV VA7 F)
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