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Economic Analysis of the Valuable Minerals Recycling in a
Mobile Phone: Focusing on the Social Cost of Carbon

Min Ki Choi* and Jinsoo Kim*#*

ABSTRACT : In this paper, we quantify the socio-economic impacts of recycling from a
carbon social benefit perspective based on a life cycle assessment and economic evaluation of
the printed circuit board (PCB) recycling process for waste mobile phones. In particular, we
compare the metal recovery process through PCB recycling of waste mobile phones with the
traditional metal mining and smelting process, and analyze the change in carbon dioxide
emissions under two electricity generation mixes in 2018 and 2030. The analysis shows that for
both gold and copper, PCB recycling generates 6.86 times and 3.69 times more carbon dioxide
than traditional mining and smelting, respectively. However, when the 2030 electricity
generation mix is applied, the amount of carbon dioxide emitted in the recycling process
decreases by 44.72% and 44.65% for copper and gold recovery, respectively. This is due to the
nature of the recycling process, which uses electricity as the main energy source. A cost-benefit
analysis that includes the social cost of carbon dioxide shows a B/C of 1.95, indicating that
recycling is economically feasible. However, this result does not take into account both the
problem of securing a sufficient amount of waste PCBs and the social cost of the pollutants
emitted by the recycling process. Based on the results of this study, it is expected that
cost-benefit analyses reflecting the social cost of carbon and carbon dioxide emissions through
life cycle assessment of the recycling process will continue to be actively conducted not only
for PCB waste recycling, but also for the circular economy and recycling processes that have

recently attracted attention.

Keywords : Wasted mobile phone, Printed Circuit Boards(PCB), Carbon Dioxide, Life Cycle

Assessment(LCA), Cost-benefit analysis
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| AT —— Coarse g ]
Crushing creening
> 10 mesh

Particle size Wind | ________
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Eddy Current
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Z]: Pokhrel et al.(2020). p.3
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2) T 34 2o
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(E2) 72| 2 U M BHIMO| X2 EtA S 2EEA
. Unit Emissions Sources for
Group Material Volume (/Cug9.9% ton) | (kgCO: eq./unit) Emissions
112018, 20309 =
Energy Electricity 1196.59 kWh (ggég) 345‘47‘181 2 gk LCI
(2030 3. A 24)
Light Oil 7.17 kg 3.18
Heavy Oil 35.4 kg 2.99
Chemical Natural Gas 38.864 kg 2.67 Q%Aé_xj’gz]
Coke 264.44 kg 3.02 gauE Al
Hard Coal 80 kg 2.46
Limestone 110 kg 1.36
Water Water 94.61 m’ 6.13
Land route =7}
Transport | (3~5 tons 50 km - Hlo] e o] 2
trucker)

Z*]: Hong et al.(2018). p.3

Gz 3 #2 i2 { ME 3

=1
=

Z9 EA Wi

‘Water Waste

Transfer
(3ton~3ton trucker)

Electricity
S
Diesel
Water Copper Ore Production
Heavy Oil
Electricity
Coal N
Blister Copper
Coke -
Production
Water
Electricity l
— > /
Natural Gas
Water Electrolytic copper
Production

Coke
Diesel

Water Waste

LimeStone

|

Copper (99.99%)

Z*]: Hong et al.(2018)& Et) = #|*} ZHA4
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Grou Material | Volume Unit Emissions Sources for
P (/Cug9.9% ton) | (kgCO: eq./unit) Emissions
a4 | 2018, 2030E =
Energy | Electricity |3.01x10° kWh %g;g) g;‘;‘i}gl s LCI
(2030) 3. (473 244
Gasoline 33.58 kg 2.09
Chemical Coal 1.04 t 2.46 5} 4 fﬁ,J‘_LZ]
Steel 344.09 ke 1.6 ghaE Al
Limestone 1.66 t 1.36
R 7}
Water Water 226.48 m’ 1.17x107 =
o o] Ef e o]
Sl A A A T X
Transport Diesel 161.66 kg 3.19 gﬁ:ﬂﬁé—‘ 74]4]\—
Landfill 38.03 kg 7.81x107 .
Waste X dlo ? I ol A
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Miming
Transfer

(Diesel) 3
Crushing & Grinding

Flotation

‘Waster Water

Electricity Solid waste landfill
_
Gasoline Cyaniding
—_— -

Coal

= ‘ i
steat Carbon absorption Hazardous waste incineration
Stee L

_—

e Electroysis

Gold (99.95%)

Z%|: Chen et al.(2018)& E | & A&} 24

4) F)

PCB 2§ B2 A4 AE Lol A H71el A F8 o X0 2 ALgict.
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X)) Bt LCIE AV 5k, Sk, A Aelu 2] W ] go] 571 A0 of
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201813} 2030 o] Tiek ek LCIS
3§ FHT 7o L F AZ T 285l vmE

A 2 0.

(B 4) 2 3= X v

°]=PCB A

(T %)

FIZS I 2018 B 9] 2030 BFH "l
At A 41.9 19.7
LNG ¥4 26.8 22.9
| - 2.1
A 2hA 23.4 32.4
71g 2 1.7 1.3
Al A Aol 2] Tk 6.2 21.6
A 100 100
12 | 1.4 8.4
29 4A 0.4 6.9
Hlo] @ HhA 1 23
a9 A 0.6 0.6
s eF A 0.08 0.08
AZ AR 0.3 2.8
71ek 242 0.5
A A A 6.2 21.6
F AP 2] ] 7 Ep ofli= m P kA B, FAY7EA BEH, IGCC Fo] Z3Hd . Ak = gk
AYFAL B2 A 27 A885(2019)1, AP BAALAR TA102F A e 43 7]2 4 2 (2022~
2036), "ASA} AL - Ao A] 71 9 o]§-- B 7117419‘—1(2020) < F9ste A

4 SANx WEF A
1) Fel A4 BN LAl vEd
285>0 AAIE T2 1S 7102 42 74T PCB A2 7ol A A

Sh= 247 HilE RS Blarskal Qlek of7)A “Mining”™2: 2] A= ¥g=, “PCB
Recycle™S PCB A 2H8- 114 LhebliT), “(2018)° 3} (2030)” A= ZH2F < 4>0f| 4]
AIAIEH2018 B U291 2030 M B4 7] 20,8 7 7] P el 4] drAbar 2

O 1o o
A7} W& ofulgie).
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HEUEet RE d= NS Atz FMH st 24 HAS SHL=2

=4 A3}, PCB A28 3 ol A WAl oh= 27k wko] 78] A= B Hr o H2

Ao = UEP T 2018 WA W A5 7|0 2 PCB XHEHl S0l = A g Eek
6.86H] O] -2 2 AI7LAT H| SR = A 0 & Vel o w2030 WHH B AE 7)o g
45600 B W 27T FHlE S QI 5] A= 2 9 A, A7) ol v A] Tl ol
H) 1.2 2 0], 20184 tjjH] 20301 o)) LAI7}A v ZTFo] 16.91% TrAdk= Z o2 Lie}
Wk WHH, PCB A8 342 7| axu|go] gouz, Aoy #] v|5o] Sefe
2030 o] = 2018 Kt} A 7EA vl EEFo] 44.72% 7HASH= A0 2 Felw| it}

(ag 5y F2| MM argoMel 2A7tA HiEZH (kg CO. eq./Copper(99.99%) 1 ton)

16

mO
- 14.2 X 10° kg
14
E}
P
o 12
E
%P
5 10
8 7585 X 10° kg
3; 8
Q
<
% 6
8
8
§ 4
g , 207 X 10° kg 172 X108 kg
., H 1
Minning (2018) Minning (2030) PCB Recycle (2018) PCB Recycle (2030)

2) 7 A HAeAM 9 247t ST
<O 6>l A= &I 99.95%9] F kg2 7|&0 2, 39| A= ¥4(Mining)2} PCB
A4 T(PCB Reeyclo)ol A WAIsl= £A17}2 wEhe v el ik <18 5>
Q7 IA &, “Mining”-2 2] A= M2, “PCB Recycle”2 PCB A &-& 1142 U
EFWHTE. “(2018)73H(2030)” A= Z12F <3E 4>0f| A A AT “2018 7 =] 27942030
T w2 s 7|Ee 7 g YAE agof| A AR 2 A7 s SR o] gl

w4 23 = Tkge 471 fsiA= 72 Tkge e A= oI PCB A28 3
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W} o) B 247147 sk Ao Ueldth S5, PCB Reeycle I0]AE
PCB Y] 5 &l vl-$- 2|71 vl 2], = lkge &71 918l 2F 166:=2] PCB7} B R3E 710
2 2=
2018 ¥ YJAE 7|50 2, PCB Recycle -S4 o A= Héll_} J 5 T} 3.694] T
W2 277 ISR A0 R L ERE O™, 20309 A W AE 7]E 0 2= 3314
o B S kAT i Ik B A T ) 2.9, 20309 e o I X] B A8
s 2018 tjH] 247k HljEFo] 38.22% ke A= et 7] | A
FEQlo] W2 PCB Recycle T4 oA = 2030 0)l+= 2018 tijH] 2A71A wlj&TFo]
44.65% FAdh= 2l o= SRIE ik
(A 6) 3 AN DIEoIMS] SATIA HiE
o 90
2 831 X 107 kg
80
&t
270
sl
% 60
’g 50 460 X107 kg
P
E 30 —  225X107kg
< 139 X 107 kg
‘E’_: 20 -
N
0 - T
Minning (2018) Minning (2030) PCB Recycle (2018) PCB Recycle (2030)

3) PCB A& A7golx o] 247tA viEw

PCB AJ3H8 THol A Teiot 3 2L f7HE4S BAle) 8l4at 4= ik o]l
o192, 7 kgt el IkgS 917] 919 <19 5594 <13 604 LIkt PCB A&
TAY LAEA MBS TS| TR A, LA wiE o] S5 Ak $13o]
I}, o] 2] 55 A4 A PCB A2 F4o) 4 0] ket A7kA &S vl
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St ol ol 2 = Quck webA ot 55 Al 4tk 2ol A Ay
She 2A7IA viEES AE A o2 FHbs | Hith= A 3ol A 9 F uiEEe oL
23 g e 7} qlrt

wpebA] 2 Ao 4= PCB 1 Z0| A HojA= 29t 52 7IeEd 2 shof 247t
&S v SHRATh <3 5>l = PCB 1204 fojA|= 2ot 55 7| = v
= A 7SROl e Qth PCB 123 2F 360kg ] 99.99% == -5 d& 4= 3
Ao, BAIE 5(99.95%)2 0.006 kg A2 = Ut o] tlo|E & v = PCB 1
EojA dojA |9t 2L v|Fo & Zut 12| o] Ala I oA HHAYEs Al 7EA vy
ST ARk

] A}, PCB A28 7ol A Faleh -2 fi= Ao A 2ol vle] 4.21x10°kg
O] 2AZFA7} A Sk A o= YEkTh 3T, Ao | A] HlE-o] 0%l 2030
Y Bhd WA S Hgaltels, PCB A8 7oA o] 73] 2.13x10°kg 2] &A1 7}A7}
o HiE = 2o g ARSI

I

.

e

(# 5) PCB 182 5 34 ¥ 3TE 247tA IS

Recycle Recycle Mining Mining
Metal || Mass (2018) (2030) (2018) (2030)
Unit

kg kg CO; eq
Cu (99.99%) 360 , , 7.45%10 6.10x10
5.08x10 2.82x10 5 5
Au (99.95%) 0.0061 1.37x10 8.47x10
Total 5.08x10° 2.82x10° 8.66x10 6.94x10

V. ZHd 24

t
‘9
OFO
us)
4
S
ot

2 Aol A= HlFHidske] PCB A28 #gofl ot v =
PCB A28 37 oll Hi 2k 2412 Pokhrel et al.(2020)0] 4128 A--gk tjwhe) & 3= 7]
FO 2 5ho], ] glofElE A-8-sth A Aol A= 578 AAR7) o1 8AIZE
<o AR 700kgS] PCBE A 2fd <= Qe A& 7IHEe 2 A7) Y= it
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L1 v -2 Tefakg om, o] 27] 7]
A ul ol 3l 1AZE 10%0] A7HZHES 2 85k BEAY vl 8-S hehels 54
A

e o) AR B s AZ-EAE O] SAIR7 RS FaLsk i

= [}
+ PCB 1| B8, 271 &, A7E 4] B 8], A7 Bl8-o] Za= irk A7 =
< o= A Al FE A1 85 T AR S 88 A8SHTE TR B Al
A 248 PCB A28 374Nl A 5712 LA she 247 ko] Hfsff T vl o) v
S5 st M 29vlole w7 EFE e H, ] = 2022 A4 o
AT A YY) JA| AL RA HIA S 7| E0 2 A E A o
TS 27 71EA3Y, T IR 1Y, Ag Ve I e R sl e, A7 A5 A
S8 5%E AR AR Y o1 HE 9], 2022). <3 6>fl= 2 FEE A& Fo0]
7g 2= o] ATk
(# 6) PCB IHEE HIE 24
B]-8-9] = 3 . AE =
W | AE IR | e 5 w7} 3 9 |l
a7y a o 19 71A A7 d2E:
Sy | 71 V18 40,6678 | 52,867 10%
2 WA A-gAllE
BEA H]E|  15,847m 101,200€] 1,656,868 0 0
PCB 1 o =4l RA
o 1,400ton| 9,000,000/ton| 12,600,000 el 71
Sy Aok
A712 | 196kWh/ton 2,315,250| £HA7| QT A4
Azt Ol &AL &)
e Re N LA7}A
ik Laﬁj 5,600ton 7,700 /ton 43,120/ 20224 7124 7|1%
=
A W7 = 365.002 2] 474
) A~
Tfj] f_T 1,533 2 /year 2,003
[¢]
2022 <IAY o G A
. AH] 51 259,215 P AERAF HilA
o ZF31
T TR TEEeyen
1__Z T
Wz LOCOTORH] 3T T 4g, me) 48

- 3he 20239 A 88l 1307902 71
Z2]: Pokhrel et al.(2020)2 £t 2 #] =} 24
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HEUEet RE d= NS Atz FMH st 24 HAS SHL=2

e) 2ol A= LCA W7} ol 3t Fejuke F2 4-3lglo® Ao,
3o A 1] 1,400-=9] PCBE A&-&51%= Wl HofAl= Al

folck. SOl POBES Helato] 348 715 A4S A Kol ghon 3]
EES 29REAY PCBO A&-8-< 7o = A5 XI3gsk3it. PCBoA o] w3}
2] 482 v 2)018)S alol Ao A5t 257} e E 250) BHTHS
Zgs1ct S 2] 9] 714-2 KITCO Jintuo metal market®) 2] 2023 7] 5\ B+t

7HA S & AAE Y on, o] 5 Ao = BAlo ARE-SHITh 1] 1,400-=2] PCBE
A eg-ohH 2] 502,657 0.588 2L AL 4 ‘22 o, oli= 19 90 2 45,0954
ub 0] SECE. A5 TR 45% S HEIACH, B4 717H 2002 A

sholch. u]-gHol A A, BICgko] 1952 Ureht AA14 e e ghust foz B

-

> o
ol

A

H

wa b |
|- g7 oA Ao A= A -E-F= PCBO] = 1,400E2.2 75t 2445 4
YAt & Hofl A= A-8-== PCB 4t 7H4 12]aL 5 7H ol sl e 4]
& etk AT B4 ARlol 43S v A KBl sig Aol o JaL

£ B7Fsl7] sl AARFH AT - A %4, 2024).

+ B} H o2 <3k 6> A ARE-E gkt FdshA 2G5t v &
A 7&4—5— <3t 7> <717 7>0f A A E]o] QlTh 4] Ay, PCB 74 $3E}B/CEEoll 7t
2} 2 o8k ) 2] = 7] 0 2 el PCB 712 0] 50% 2713k w)(13,5004 91/%), B/C
ko 3.99=2 27135t vt 2 PCB 712 0] 50% 7HAEr mfj(4,5003 /%), B/CZH
2.000.2 74431} o] PCB 712 of| b2 B/CEZro] 21 340l H3lE Hol= AL
ou]gtth. 3L, PCB ol whet 57 78] 50% 45t ehe B/Cglol 15 i+
RO = LA, 4=¢f Yo who] ZHasto] AFIo] 42014 7] ths}r] of Prhal ot
=]t} 2 712 0] 7|12 712 2] 50% ZFAFLS uf B/CZEo] 1 u|gko & Wolz on, v &
50% 7d5-a off 71& B/CEL o] 268f o] 49] o5 7| 4= Ql= Ao 2 AUk

A
o

|
]

~

_]

2

6) KITCO Jintuo precious metal market> 22191 AujGAl|o|w] Z A F8 e EA8])A QA 53y 7t
1 QJck
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(B 7) M2 PCB of = oizt: 2AM ZAnt PCB (ton)

Rate of change Change of B/C|  pop PCB Price | Gold Price
~50% 037 3.99 127
Z30% “0.18 1.66 ~0.73
“15% ~0.08 0.50 027
0% 0.00 0.00 0.00
15% 0.06 ~0.40 027
30% 0.11 “1.10 0.90
50% 0.16 2,00 225

£ <3 7>0]| 41 2] PCB& PCB %42 2]}, PCB Price?} Gold Prices= PCB2] 1fjQ] 7121} &2]
ool 744 ou|gh 7} 22 9] 7|53k <3 6> v o 2 d A3 Rate of Change= 7} 7|
o] &= Fke] MskE oJu|shw, Change of B/C= =AM $IE B/CEEoll A #3He gk ofm|3t.

(ag 7) 2HE EMof mE B/C Hat

Rate of change

-50%
-30%
—15%
0%
15%
30%

50%

-1.50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00 2,50
Change in B/C

V. 29 U AAR

2 Aol A AR elet 5 e W AIY £, 12]2L PCB A28 3742 sief Al
& A5 A8t EHE U LCAH 7S A3l A= 2 540l F =l Ak vilE
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HE= A=Y ARV D AR TR A F Aol A= o] #Rt A HE AleskA] AL
Qict. olof what, 574 2] Inputa} Output 4 =5 A|-5-5= Hong et al.(2018), Chen et al.
(2018), “L] 1 Pokhrel et al.(2020)2] S0 A] 7]4E ZALS B Ao i Ao
A A s )

2 A= PCB A8 380 AE 2 54 A= B Al Bgoll A o] 247k~ vil=
e Blal- 48] H8) didtil=2] LCL o8& 5 A5l 285ttt E2h, gt
¥150] 203040 W B4 e LCT Hlo]e] & S7) 2HAfstol, 7k g golixl o] £

Arsgle, A ATk ARAEA] ¥l ol 20301 W
d SEiehE, PCB A2 3ol A o] £47)es Wi aro] HEA] A2 9 4
A R T gtk Al 2Rl 4 It 2018W S 7| 2 PCB 125 A 26T
o, Q-G T A ollA] 4.21x10°kg 2] 2AZRATE F7bR WA 0.1, 20301-& 7]%2
212 13x10%ge] SATFATF 2oL wE R 210 2 BAjE|lT) thl, Afekg 3
©2018E 1} 2030 7F ) THCS 1, 2030 0] = 2018 T 1] 44.48%] %@_}7}& SIES
o] ZHaahs AoR Uit

o] A7 AU} 2 o) 4] A AE) AEHE BHo) &
8170 23 4= 9lor, 0518 27hael LA WES 2o 4
et o] 3t A= A'ka HH 7 Al LCA B0l A A8 4ol 2471~
HH% A AF7E ST IR o) Fol Ao ok ofm|Rith =, A28 4

2 o] o] 2.5]8 e vl A7 vilE o] ¥ W 4= k. o] 27t A
RE100 -5 79 /g o] A ouA T4z Halsle| et dA 72 fashH,
oli= LCA 3ol A A Aol U] A] A w] Al 2] Bl 2 Ig ol A 24717 EAgs |
wolth whebA A28 S olA Y] AV vlES o A4A 24T ek ok
=5, A8 382 7S Sl AU A &EEo] oint, 247 vl & A4Sl
=Y 7 US Aotk ok&2] PCB AE-g T4 oA WAsls 2d7the F2 A% 7
wollA Asl] HiZell, A28 574 Aol g4 23] 9l AR 7]5(CCS, Carbon
Capture Storage)=r 4-83}17]+= o] -2 21 0.2 HQlth

LCA ol &g 54 E48h= A= ol A7) - A AlEET opy 2 &2

2, AR 5o TS H L2 SrfjEolof Tt S 77, Ak S AR

i}
f
1

o

rU‘;*'

F

lﬂ )

B o
rlr rl
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J1% Blol A T A 9 A A AV W v 2
k. o) oA S FehAst 2 71} 7] - AR A et w2t 222 52 97

1efakA] Qrokeh. 55 AP AE 7 A7) - A AES] WY B &2k o
@M H % ABE 215 294, AU B0k w7} 0 Aelch

3|
u
rO
<
o

ol o, }% o1 @) 33 AZ 7 ASlefol T Aoleh ok OBCD
27) % AP 2on]0] v 1.8 210l ml, ofo] WIa ) Sl - ek, eyt
T A TGEL vl Tk 2 Rof 1] v ke A0 2 =APEICK-20], 2010). whe}A
A9 QHEZ OJF 98 B TG 7150) ST TS P B 35 S A A
o) e 41249 A7 wasich

PCB A28 574 2] A1 B7h= vl-8H o242 &3l BICEEe] 1.95= &= A| Ukt
o} ol= #H A7) - A& A $740] AAS FHEY o e HoETh
Cucchiella et al.(2015)2] G A= H) 7] - ARH 7 & AH2-E 3A Y FAALES &
015}99 a1, ©]3- Cucchiella et al.(2016)2 X532} ¥ PCB A&-2-2] Ao tfaliA =
AR AR S BRI} el olele 1T Aol gel, Il 5 1] - Ao

715 AFlel] Tt Iz EAL vlulste, S R FEE g oEm gk

4% ol A= oluhz B3 PCBO| T7HE 71%:.0.2 7] PCB o u] 8-S A4
©2 R7YEIT) 3] PCB 1124} A9 A 2 gl ket A B, B3 502 2Ry
u], E3HEl POBISE 1] Q) Trhs Wolx| x|k, -8 #0) Sk A7) FolEch 4l
F ATEL olefa e F8a] TejslA] o} £ AYAS e e el
A, B Aol A= B3 PCB) Q) TS ke 1,00091.0.2 A 43HA BICRLo]
12,98 v} %7 Uerdey.

B EAol 4= AIZHEE) PCBY O, PCB 744, 12]3 3 744

10
fr e
o
S
)

B/CZhE EAI19ITh 541 A3}, PCB HQ) 71 20] BICRLol 2 ke u]%|
Eldth AS PCB 712 0] 50% A5 B/CEro] 8.352 A A A5ttt PCB 714
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Slo)) w2 B/CZL Wak= 203k Je 25 wt2 o, PCB 712 o] Wol 74342 B/C
ol Wol S7Pshs AR AFE U B2t 5 7142 PCB A28 34 oM a3
HIS2 A8, 3 7HA 9] sk Aol 2 93 vtk 12y A PCBE] v
A 7H o] 7 7HAell Blesto] Ad5he e Lol it
WA EA A=) 2021 Aol w2, s Fofdste] sjeafe 53&
o]}, o] 5 PCB2] & o 6E 0 2 AL} o]i= ] PCBS 27t 1.400E-S A ejohi
A B ) ol F=5iek #H PCBE] =) glo] sufoll A 'Y sh= PCBREE:
© oF 19 631k 2lof| Bjatcl. T, BICGES 0.04% Leh} 3
A do] FEslTh 2 Aol A= Ak oF 3005—4 PCBE A &-g-slloF B/CHto] 1 o4
o oFg0o] 910 & 2 x|olc}. Eak PCB A 2-& 24
oM A= o 5 Fus A 22 A =4, 8 Y EY 2ol thidt A A

517 7] Wl 87} PCB A28 53 4] 314 Wl W] 52 w0 o = wakiche, vl gHe]
..]

u
i
o
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1o
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1A
lo
2
oo _I

oliol Ake Eakshe 5 71K AN S £E 4 Q. A, AP B3 A
4 2] @ﬂ@iﬂeﬁﬂﬂ~iﬂ¥ﬂié 71 3 oA o ALgFHe
% A2 DAY TART T B LA A WS 7]
I%@aﬁmﬂ£4n% &3l AL ge
2 87 oA ADE Bart Qon], SATLA ujE AZHS QSIS Atk el

Aol A et At e FH R AU LE sk, A8 g2 ae/de =0

FlJ s
ro
g

), e WE AT 1 AEAS 13 o, AJ2hgo] BAA 4= glrks Aelt,
3 A7) ul G LEA AT}, 9% 5 o|4fo] Hw PCB A2 §o] HALE R
% 91e-S Holrh sk, 72 w2 A4} 37 ko] A8l 4] ] 8} e 3 7]
2 vhRakeiehe, AEhe-o] A1 o] B2 S0l Ao|ch. wheby 7744 el PCB
525 AT G AR S A BA 08 TEATHE, A A 0% A% THs e ATHE AL
Qe FA 4= 94 Rolek
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HE]

q
]

(22 H 1) PCB &

oM ALEE oL X[2| LCI

PCB Recycling

Materials/fuels Amount Unit Source
Process | coyeling Waste Bleetricall g 503500 | ke =7} dlojeuo] 2
2018, 2030W %=
Production Electricity 325.8464 kWh wAgF LCI
(AR 24
(R8 H 2) LCIY tigtel= 201818 & glA
2018 A wlA

Materials/fuels Amount Unit Source
Generation Anthracite Coal 0.0038 kWh =7} dglojg oA
Generation Bituminous Coal 0.4152 kWh =7} dlojg o]
Generation LNG 0.234 kWh =7} dlojg oA
Generation Nuclear 0.234 kWh =7} dlo]gHo] X
Generation Others 0.024 kWh =7} dlo]gHo] A
Generation Photovoltaic 0.014 kWh =7} dlo]g o]
Generation Wind 0.004 kWh =7} glo]EjH o)A
Generation Fuel Cell 0.003 kWh =7} glo]EjH o)A
Generation Hydroelectric 0.006 kWh =7} glo]EjH o)A
Generation Marine -
Generation Biomass -
Generation Renewable Others -
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(R5 # 3) LCIY mhiet2l= 2030 & alA
20301 I m A

Materials/fuels Amount Unit Source
Generation Coal 0.197 kWh =7} glo]gH|o] A
Generation LNG 0.229 kWh =7} glojgH|o] A
Generation Hydrogen 0.021 kWh =7} fo]E o] A
Generation Nuclear 0.324 kWh =7} glo]gHo] A
Generation Photovoltaic 0.084 kWh =7} glo]gHo] A
Generation Wind 0.069 kWh =7} glo]gHo] A
Generation Biomass 0.023 kWh =7} dlojg o]
Generation Hydroelectric 0.006 kWh =7} glo]EH|o] A
Generation Marine 0.0008 kWh =7} dlog o]
Generation Fuel Cell 0.028 kWh =7} glo]gHo]A
Generation Others -
Generation Renewable Others -
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