SUPPLEMENTARY MATERIAL

related to

Interaction of corroding iron with seven bentonites in the alternative buffer materials
field experiment (ABM2)

Paul Wersin, Jebril Hadi*, Andreas Jenni, Daniel Svensson, Jean-Marc Grenéche, Patrik
Sellin, Olivier X. Leupin

S1 SEM-EDX CHEMICAL PROFILES

Contents

S1-1: ABM2 BIock #08 — MX80 PIELS ...t 1
S1-2: ABM2 block#11 - Ibeco seal IBEDS..........ccoooeiiii ettt aeans 5
S1-3: ABM2 block#12 - IKOSOrD IKOOS....... ettt eeeraans 9
S1-4: ABM2 #13 - KUNIgel VL INBO3......ouiiiiieiiiieeiee ettt e e e e e e ennaa s 13
S1-5: ABM2 #24 — ROKIE ROKA ... e 17
S1-6: ABM2 #25 — MX80 granulate +QUAIZ............uuuiieiiieeeiiiiiiiiie e e et e e e eeenaas 21
S1-7: ABM2 #26 — DEPONIt CANL ... 25
S1-8: ABM2 #27 — MX80 GranUIALE ......cuvuueeiieeeeiieeiiiee et e ettt e e e e e evar s 29

S1-1



S1-1: ABM2 Block #08 — MX80 pellets
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Fig. S1-1 Chemical profiles of major elements Si, Al, Fe and Mg.
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Fig. S1-2  Chemical profiles of minor elements Ca, S, Na, K, P and Ti.
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Fig. S1-3  Al-normalized chemical profiles of major elements Fe, Mg and Si. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm). Empty rectangles represent
present XRF measurements on powdered ABM2 samples (bulk sample at 45 mm).

S1-3



0.6 0.3+
0.4+ 0.2
Na/Al
< =<
S 3
0,2-} 014
il ﬂﬁ{.i;‘r J;LLIT l ..-.o"o"‘.i Aot
N [ ) S . L = A T, ¥ it e p— v & 1
7T [ eihsdi == [
| Ca/Al
0 T T T T 1 U T T T T 1
0 10 20 30 40 50 0 10 20 30 40 50
Distance from interface (mm) Distance from interface (mm)
0.4+ 0.3
0.2
< —_
& 024 T <
b
0.1
.’J".
4 S/Al
7 \aegze/ | [\e o T
o R [TTIILITS n[T¥OT i , ' 0
0 10 20 30 40 50 0 10 20 30 40 50
Distance from interface (mm) Distance from interface (mm)
Fig. S1-4  Al-normalized chemical profiles of minor elements Ca, Na, K and S. Squares represent

XRF data from BGR (sampling point at 50, 20 and 1 mm). Empty rectangles represent
present XRF measurements on powdered ABM2 samples (bulk sample at 45 mm).
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S1-2: ABM2 block#11 - Ibeco seal IBEO3
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Fig. S1-5  Chemical profiles of major elements Si, Al, Fe and Mg.
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Fig. S1-6  Chemical profiles of minor elements Ca, S, Na, K, P and Ti.
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Fig. S1-7  Al-normalized chemical profiles of major elements Fe, Mg and Si. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm). Empty rectangles represent
present XRF measurements on powdered ABM2 samples (bulk sample at 45 mm and
contact sample at 3 mm).

S1-7



0.6 1

0.3
Na/Al
0.4 0.2
— 1 I [
< s T <
I /
S L. U LA = =
r i N RN '
i [ / 4
IR Cail
0 T T T T 1 0 T T T T 1
0 10 20 30 40 50 0 10 20 30 40 50
Distance from interface (mm) Distance from interface (mm)
0.4+ 0.3
0.2
< —
wv 0.2 5 T
4
T K/Al
|
A NAAAENBPAPRRNNE,
= = ‘[if"ll K3 F ”;a;\;gi" =
] S/Al
Ay 17T cTr-TTJa [ LT1. I
O T ﬁr?t T T T\f \I I7 1 O T T T T T T T T T T T T T T T 1
0 10 20 30 40 50 0 10 20 30 40 50
Distance from interface (mm)
Fig. S1-8

Distance from interface (mm)
Al-normalized chemical profiles of minor elements Ca, Na, K and S. Solid squares
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S1-3: ABM2 block#12 - Ikosorb IKO03
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Fig. S1-9  Chemical profiles of major elements Si,
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Fig. S1-10 Chemical profiles of minor elements Ca, S, Na, K, P and Ti.
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Fig. S1-11 Al-normalized chemical profiles of major elements Fe, Mg and Si. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm).
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Fig. S1-12 Al-normalized chemical profiles of minor elements Ca, Na, K and S. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm).

S1-12



S1-4: ABM2 #13 - Kunigel V1 JNBO3
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Fig. A-40  Chemical profiles of major elements Si, Al, Fe and Mg.
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Fig. A-41  Chemical profiles of minor elements Ca, S, Na, K, P and Ti.
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Fig. S1-13 Al-normalized chemical profiles of major elements Fe, Mg and Si. Squares represent

XRF data from BGR (sampling point at 50, 20 and 1 mm).
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Fig. S1-14 Al-normalized chemical profiles of minor elements Ca, Na, K and S. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm).
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S1-5: ABM2 #24 — Rokle ROK4
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Fig. S1-15 Chemical profiles of major elements Si, Al, Fe and Mg.
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Fig. S1-16 Chemical profiles of minor elements Ca, S, Na, K, P and Ti.
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Fig. S1-17 Al-normalized chemical profiles of major elements Fe, Mg and Si. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm).
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Fig. S1-18 Al-normalized chemical profiles of minor elements Ca, Na, K and S. Squares represent

XRF data from BGR (sampling point at 50, 20 and 1 mm).
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S1-6: ABM2 #25 — MX80 granulate +quartz

80+

30+
AL s
Ik / /F 3 257
Y ke
£ p : 1 £
[#] [#]
z : < 204 s *
60 ol (e 1 i
r ) . 4 oy [ .
° P [ &
¢ [ ] pr .l s -'. ! i AI
» * 1 b i
154
504
T T T T 1 10 T T T T 1
0 10 20 30 40 50 0 10 20 30 40 50
Distance from interface (mm) Distance from interface (mm)
16 -
14 10 4
12
s
= =
g 107 Y
1 1
2 2
< g4 < 54
4 l_ )
N ] Tlrrs 77!’549
Q%’““‘ ’4.\" . A'T "- :'f\ . 2 'l.._ e 3 _*
24 1
O T T T T 1 T T T T T T T : T 1
0 10 20 30 40 50 0 10 20 30 40 50
Distance from interface (mm) Distance from interface (mm)
Fig. S1-19 Chemical profiles of major elements Si, Al, Fe and Mg.
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Fig. S1-20 Chemical profiles of minor elements Ca, S, Na, K, P and Ti.
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Fig. S1-21 Al-normalized chemical profiles of major elements Fe, Mg and Si. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm). Empty rectangles represent
present XRF measurements on powdered ABM2 samples (bulk sample at 45 mm,
contact-3 at 3 mm, contact-2 at 1 mm, and crust at 0.25 mm).
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Fig. S1-22 Al-normalized chemical profiles of minor elements Ca, Na, K and S. Squares represent

XRF data from BGR (sampling point at 50, 20 and 1 mm). Empty rectangles represent
present XRF measurements on powdered ABM2 samples (bulk sample at 45 mm,
contact-3 at 3 mm, contact-2 at 1 mm, and crust at 0.25 mm).
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Fig. S1-23 Chemical profiles of major elements Si, Al, Fe and Mg.
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Fig. S1-24  Chemical profiles of minor elements Ca, S, Na, K, P and Ti
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Fig. S1-25 Al-normalized chemical profiles of major elements Fe, Mg and Si. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm). Empty rectangles represent
present XRF measurements on powdered ABM2 samples (red crust sample at 0-3 mm
and salt sample at 25 mm).
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Fig. S1-26  Al-normalized chemical profiles of minor elements Ca, Na, K and S. Squares represent

XRF data from BGR (sampling point at 50, 20 and 1 mm). Empty rectangles represent

present XRF measurements on powdered ABM2 samples (red crust sample at 0-3 mm
and salt sample at 25 mm).
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Fig. S1-27 Chemical profiles of major elements Si, Al, Fe and Mg.
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Fig. S1-28 Chemical profiles of minor elements Ca, S, Na, K, P and Ti.
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Fig. S1-29 Al-normalized chemical profiles of major elements Fe, Mg and Si. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm).
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Fig. S1-30 Al-normalized chemical profiles of minor elements Ca, Na, K and S. Squares represent
XRF data from BGR (sampling point at 50, 20 and 1 mm).
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