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Overview

)

= Background:

As and Sb toxic metalloids ; Fe and Mn minerals

= Antimony and arsenic geochemical behavior during the
Fe(ll)-induced transformation of jarosite

= Reductive transformation of birnessite and the mobility
of co-associated antimony

=  Summary
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Antimony and arsenic geochemical behaviour during the Fe(ll)-induced transformation of
jarosite

1. To quantify changes in Jarosite’s mineralogy
2. To study the geochemical behaviour of Sb & As.

Oxidising acidic conditions Reducing conditions

Changes in Fe
mineralogy?

changes in As &
g Sb partitioning?
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Karimian, N.; Johnston, S. G.; Burton, E. D., Antimony and Arsenic Behavior during Fe(ll)-Induced Transformation of Jarosite. Environmental
Science & Technology 2017, 51, (8), 4259-4268
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Antimonate controls manganese(ll)-induced transformation of birnessite at pH 7

AOS of structural Mn was 3.92 (i.e. the
spectrum of 92% Mn(IV) and 8% Mn(lll),
based on LCF).
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Karimian, N.; Hockmann, K.; Planer-Friedrich, B.; Johnston, S. G.; Burton, E. D., Antimonate Controls Manganese(ll)-Induced Transformation of
Birnessite at a Circumneutral pH. Environmental Science & Technology 2021, 55, (14), 9854-9863.
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Shell fitting of the Sb Kedge EXAFS
Mn(II)-Free

Mn(II)-Free

Sb =10 pmol L-!
Sb =200 pmol L
Sb =600 pmol L!

—Mn(ID= 10 mM——— Mn(II)= 10 mM

Sb =10 pumol L'

Fourier Transfor m Magnitude

Sb =200 umol L'

Sb =600 umol L!

4 6 8 10 12 0 1

2 3 4
R+ AR (A)

sample

low Sb, 0 mM
Mn(II)

medium Sb, 0 mM
Mn(II)

high Sb, 0 mM
Mn(II)

low Sb, 10 mM
Mn(II)

medium Sb,
10 mM Mn(1I)

high Sb, 10 mM
Mn(II)

shell
Sb-0
Sb—Mn,
Sb—Mn,
Sb-0O
Sb—Mn,
Sb—Mn,
Sb-0O
Sb—Mn,
Sb—Mn,
Sb—-0O
Sb—Mn,
Sb—Mn,
Sb—Mn,
Sb—-0O
Sb—Mn,
Sb—Mn,
Sb—Mn;,
Sb—-0O
Sb—Mn,
Sb—Mn,
Sb—Mn,

CN
6.0
1.2
1.8
6.0
0.8
1.5
6.0
0.4
1.0
6.0
1.7
3.7
4.5
6.0
1.2
3.4
3.9
6.0
1.2
3.7
3.5

R (A)
1.98
3.03
3.56
1.98
3.04
3.57
1.98
3.03
3.56
1.98
2.95
3.62
3.76
1.98
2.94
3.61
3.77
1.98
2.95
3.61
3.77

AE,
(eV) o*(AY) R-factor
8.09 0.002 0.006
0.004
0.004
8.20 0.003
0.004
0.004
8.16 0.002
0.001
0.001
6.05 0.003
0.001
0.001
0.001
6.47 0.003
0.002
0.002
0.002
7.01 0.003
0.003
0.003
0.003

0.006

0.006

0.015

0.005

0.002



Summary

e XAS provides sufficient energy resolution to allow
ready identification of the various Fe, Mn, As and Sb
oxidation states.

® XAS has the ability to perform quantitative speciation |
analysis for As , Sb , Fe and Mn by use of LFC of EXAFS
spectra to reference species.

¢ The element-specificity of XAS will let us to measure
trace concentrations of As and Sb in our samples.

e XAS is capable of resolving coordination environment
of As, Sb, Fe & Mn in bulk samples, as opposed to
surface-based spectroscopic techniques (such as XPS).
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