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I End of Waste Criteria Protocol for Waste used as Aggregates (CINDERELA, 2021)

x Secondary Raw Materials(SRM)

-*(I)Q'"T\r" o R U'Dél""'c,;
- Yu , v (Production Waste)¥+t £ 3T A ®[ F+ o (Endof-Life)v o L £,

X 2 a
Industrial Activities Construction and Demolition Activities
v o} 5 “ A v
U% »/ AMS3> » <717 K
U %o " 1 & L A"
D' = D' =
SRME T e B w - & -

21/ 50



I NoT ‘A

- XRD,SEM-EDS, $b _ "~ e QA
- XRE 4" TML7T_ LEKBSDbL. R ( $b

Agilent 5800 ICP-OES Agilent VGA 77 ICP Thermo Dionex-I1C Gerhardt TT /AO wa » A Thermo UV-VIS

MARS 5
Microwave Digestion system

Thermo pH, ECmeter
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I XRD

x AQ (#T An, )

x BO (#T An, )
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o
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10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
2-Theta(Degrees) 2-Theta(Degrees)
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A o
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I SEM-EDS

x AQ (#T An, )

- Spectrum 14

5.0kV x4.00k ' C T 10.0pm

x BO (#1 An, )

B spectrum 15

5.0kV x4.00k o 10.0pm
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HZsdi1 58 =4
I SEM-EDS

x CO (#17 An, )

- Spectrum 12

- b T
5.0kV x4.00k 10.0pm

M spectrum 13

5.0kV x4.00k 10.0pm
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I XRF

(%) 43.72 36.35 7.94 6.11 1.32 0.99 0.96 0.86 0.63 0.55 0.31

x BO (7 An, )

CaO Fe,0; SIO, MnO

(%) 76.96 15.75 2.45 2.45 0.83 0.42 0.37 0.31 0.14 0.10 0.07

x CO (17 AN, )

(%) 4542 41.28  6.69 2.76 0.90 0.66 0.54 0.50 0.44 0.04 0.02

x DO (#, 7 Hg)

Sio, AlLO,

(%) 48.88 34.12 8.15 2.82 2.36 0.93 0.91 0.72 0.26 0.18 0.05
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<A Q-
1) AB :100 O 0.2 g
2) o/ :pH 58~ 65 (HClww)
3)AB : on =1:10 (W/V %)

[200rpm/ W  4~5cm /6 H]

2)

&«

p
v s T A T A (S, 2022)
1nas Y/ 1Y T "D
nakw (El744,An, "~ £ )
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b J e H E Al HAd
HZ4d=tld &8 =4
| ES06150.d XIEHA| S
BDL : Below Detection Limit
v :L/S10 . . . . . .
td:Nw’Y[pH58-6.3 Ad B& C& D& E& F&
(HCl d e )]
EC 3.98 3.93 667.3 311.6 341.6 402.3
DO 5.32 4.2 4.6 3.4 3.5 4.6
ORP -84 -132 -68 -78 -65 -91
. P .
- S Lx > >
Cré+ 0.1 BDL BDL BDL 0.0067 0.0067 BDL
Cd 0.1 BDL BDL BDL BDL BDL BDL
Cu 1 BDL BDL BDL BDL BDL BDL
Pb 1 BDL BDL BDL BDL BDL BDL
As 0.5 BDL BDL BDL BDL BDL BDL
Hg 0.003 BDL BDL BDL BDL BDL BDL
CN 0.2 BDL BDL BDL BDL BDL BDL
Ni 1.0 BDL BDL BDL BDL BDL BDL
Zn 5.0 BDL BDL BDL BDL 0.0034 BDL
[N u> 1" px o o
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1) %=, ., :16mm=$= (8-164 ) 3) o /AB (LS)=2:171 N TA
2) oR 1w (Y ¢:L/S=0.1,0205,1,2)
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| Es 06151.1 487 S24A REAY (DIN 19528 5Y)

X 14,23 « 1P aX AA( | §,2017)

1. ¢ pPL A ,An Lps &> Hdpagd ei >
t 1. 2 (mg/L)

b i€ v 3C

) =] e v 3Cr

xi = € u 15C:

Wk, v 0.005 € ¢

Aha” € v 03C:

6" 3 v 1-5Cr

7A’O v 1Cr

N “EJ , % C '

2 el we B 5 v v p oy SRGr ®UX, )y

Yi (1 AY MLasA 4 w._ 2 (Yix®" JA _ 2> Bl &NA)
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| Es 06151.1 487 S4+wA 2EAH (DIN 19528 5Y)
x AOQO (é T &~ A n. ) BDL : Below Detection Limit
8§ [Mw"Y] EC' s R. bl ( DO (mg/L) [9.5] ORP (mV) [92]
0.1 6.16 4.03 =77
0.2 5.14 3.80 =77
6 o) 0.5 5.39 3.90 75
1 5.28 3.81 -68
2 5.76 3.50 -74
WP LA L An 1P s ¢ 'Wu"Yi”?\D»;q'Y?),‘ A
_ S Cd Cu Pb As Hg Cré+ CN Ba Mn Ni Se Zn
H(gp*m)-] 0.3 3 3 15 0.005 15 1 - 0.3 - 0.01 3
0.1 BDL BDL BDL BDL BDL BDL BDL 0.38 BDL BDL BDL 0.002
0.2 BDL BDL BDL BDL BDL BDL BDL 0.33 BDL BDL BDL BDL
3 TL.(AS “) 0.5 BDL BDL BDL BDL BDL BDL BDL 0.26 BDL BDL BDL BDL
1 BDL BDL BDL BDL BDL BDL BDL 0.17 BDL BDL BDL 0.009
2 BDL BDL BDL BDL BDL BDL BDL 0.16 BDL BDL BDL BDL
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e AL = -
| ES 06151.1 482 E4:trA 9= A|H (DIN 19528 £Y)
X BO (* T #— A n t ) BDL : Below Detection Limit
.8 [Mw"Y] EC' s R. bl ( DO (mg/L) [9.5] ORP (mV) [92]
0.1 7.59 4.22 -120
0.2 7.40 3.73 -125
L/S
@ Ta ") 0.5 7.29 3.62 -122
1 6.84 3.43 -121
2 5.42 3.39 -119
. 1 twe Yi D D! & 6> ¢ . An 1
8P LA An 1PpJ L L P wE Y 5
.S Cd Cu Pb As Hg Cré+ CN Ba Mn Ni Se Zn
oA N
* 0.3 3 3 1.5 0.005 1.5 1 - 0.3 - 0.01 3
(ppm)
0.1 BDL BDL BDL BDL BDL BDL BDL 1.29 BDL BDL BDL BDL
0.2 BDL BDL BDL BDL BDL BDL BDL 1.15 BDL BDL BDL BDL
@ TL{AS “) 0.5 BDL BDL BDL BDL BDL BDL BDL 1.04 BDL BDL BDL BDL
1 BDL BDL BDL BDL BDL BDL BDL 0.75 BDL BDL BDL 0.006
2 BDL BDL BDL BDL BDL BDL BDL 0.39 BDL BDL BDL 0.024
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S22 E A (o o . 2
| s 06151.1 25 £4uA fENE T 85
X &T t A n BDL : Below Detection Limit
S [N "] EC' s R. bl ( DO (mg/L) [9.5] ORP (mV) [92]
0.1 6.16 4.03 =77
0.2 5.14 3.80 =77
L/S
@ Ta ") 0.5 5.39 3.90 -75
1 5.28 3.81 -68
2 5.76 3.50 -74
we Y D! & &
et LA 1P o 4 1 4 > n 1.
powe D)
. S Cd Cu Pb As Hg Cré+ CN Ni Zn
AL 0.3 3 3 1.5 0.005 1.5 1 - 3
(ppm)
0.1 BDL BDL BDL BDL BDL BDL BDL BDL BDL
0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL
@ TL{AS “) 0.5 BDL BDL BDL BDL BDL BDL BDL BDL BDL
1 BDL BDL BDL BDL BDL BDL BDL BDL 0.006
2 BDL BDL BDL BDL BDL BDL BDL BDL 0.024
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2 E =
HEsedl S8 &5
| s 061511 ¥R E4uM fEAY WY 85

Xx #TE~ AN,

[]"H 1 ] pore = 1.77L T! (T N ) = 5.89 mL/min BDL : Below Detection Limit

>

twe Y D D! & 8
1

CeteLA _An 1pd v 44w > ¢, A
twe Yl D
_ 8 Cd Cu Pb As Hg Cré+ CN Ni Zn
N0
(p[;m) 0.3 3 3 1.5 0.005 15 1 - 3
1 BDL BDL BDL BDL BDL BDL BDL BDL BDL
2 BDL BDL BDL BDL BDL BDL BDL BDL 0.0062
3 BDL BDL BDL BDL BDL BDL BDL BDL 0.0073
4 BDL BDL BDL BDL BDL BDL BDL BDL BDL
N 5 BDL BDL BDL BDL BDL BDL BDL BDL BDL
g 6 BDL BDL BDL BDL BDL BDL BDL BDL BDL
7 BDL BDL BDL BDL BDL BDL BDL BDL BDL
8 BDL BDL BDL BDL BDL 0.014 BDL BDL 0.0053
9 BDL BDL BDL BDL BDL 0.012 BDL BDL 0.0056
10 BDL BDL BDL BDL BDL 0.012 BDL BDL BDL
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HZse

| s 061511 M8 R S4wM 2EAY ¥ 85 (A5
Xx #TE~ AN,
[#1 Jpore =1.77L 71 (74 )=589 ml/min BDL : Below Detection Limit
Fwe Vi oD &6
Lu P LA 1P R > L, A0 L
twe Yl D
_ 8 Cd Cu Pb As Hg Cré+ CN Ni Zn
AN 0
(opm) 0.3 3 3 15 0.005 15 1 . 3
11 BDL BDL BDL BDL BDL BDL BDL BDL BDL
12 BDL BDL BDL BDL BDL BDL BDL BDL BDL
13 BDL BDL BDL BDL BDL BDL BDL BDL BDL
14 BDL BDL BDL BDL BDL BDL BDL BDL BDL
. 15 BDL BDL BDL BDL BDL BDL BDL BDL BDL
g 16 BDL BDL BDL BDL BDL BDL BDL BDL BDL
17 BDL BDL BDL BDL BDL BDL BDL BDL BDL
18 BDL BDL BDL BDL BDL 0.004 BDL BDL BDL
19 BDL BDL BDL BDL BDL BDL BDL BDL BDL
20 BDL BDL BDL BDL BDL 0.004 BDL BDL BDL
A £8§ uyL ! A" ¢ “ 1A D+ we Yi_ Doy
A" N uyJfyin be rp ! 1
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e e
x-||7l-—* EHJ IHQI-B. i AF EAl EH Ad
o= =20 O MmO =1
| 2 o" Aaxa(Ci)
X Y 'Y § A “ BDL : Below Detection Limit
w EC DO ORP
M ta "' s R. bl ( (mgiL) (mv)
e 8.06 38.50 5.03 106
N & 7.98 37.71 4.75 99
& 8.1 3518 4.65 91
_ 8 Cd Cu Pb As Hg Cré* CN Ni Zn Mn Se F
v/ C:) 0.019 0.003 0.0076 0.0094 0.0018 0.2 - 0.011 0.034 - - - -
o A > 0.0022 0.0012 0.0016 0.0034 0.001 0.0028 - 0.0018 0.011 - - - -
() ) ) ) ) )
ory - 0O 1 0.01 0.02 0.05 0.05 0.0005 0.05 0.01 0.1
wa BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.001 BDL BDL BDL
pa BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.00044 BDL BDL BDL
a BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Ba,Mn, Se,F. | N

€ %
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