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Table S1. Cr(VI) concentrations measured by UV-Vis of batch experiments. Percent Cr(VI)
removed is calculated by comparing the remaining concentration to the initial 250 uM Cr(VI).

Cr(VI1) % Cr(V1)
Sample concentration removed
goethite experiments
Crl 202.50 19.00
Cr2 223.38 10.65
Cr3 228.29 8.68
Cr and cysteine 1 152.04 39.18
Cr and cysteine 2 147.87 40.85
Cr and cysteine 3 147.59 40.96
CrandCul 93.60 62.56
Crand Cu2 108.81 56.47
Crand Cu3 115.68 53.73
CrandFel 4.64 98.14
Crand Fe 2 12.99 94.81
Crand Fe 3 8.91 96.44
Cr and citrate 1 175.23 29.91
Cr and citrate 2 213.64 14.55
Cr and citrate 3 222.82 10.87
CrandCuandFel 10.95 95.62
Crand Cu and Fe 2 33.86 86.46
Crand Cuand Fe 3 10.85 95.66
Cr and Cu and cysteine 1 83.02 66.79
Cr and Cu and cysteine 2 92.86 62.86
Cr and Cu and cysteine 3 98.05 60.78
Cr and ascorbate 1 7.55 96.98
Cr and ascorbate 2 10.92 95.63
Cr and ascorbate 3 11.02 95.59
Cr and ascorbate and Cu 1 10.61 95.76
Cr and ascorbate and Cu 2 5.31 97.88
Cr and ascorbate and Cu 3 5.31 97.88
ferrihydrite experiments
Crl 169.11 32.36
Cr2 175.77 29.69
Cr3 188.32 24.67
CrandCul 170.37 31.85
Crand Cu2 167.66 32.93
Crand Cu 3 166.80 33.28
CrandFe 1l 1.83 99.27
Crand Fe 2 0.58 99.77
Crand Fe 3 0.39 99.85
Cr and cysteine 1 98.46 60.62

Cr and cysteine 2 123.65 50.54



Cr and cysteine 3
CrandCuandFe1l
Crand Cuand Fe 2
Crand Cuand Fe 3

Cr and Cu and cysteine 1
Cr and Cu and cysteine 2
Cr and Cu and cysteine 3

135.81
36.49
5.79
1.06
97.39
123.75
121.53

45.68
85.41
97.68
99.58
61.04
50.50
51.39
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Table S2. Linear combination fitting results from Cr K-edge X-ray absorption near edge
structure (XANES) spectra.

Sample % Average Content
CrOH; Cr(V)
250 uM Cr 68% 32%
250 uM Cr and 1mM Fe(II) 100% 0%
250 uM Cr and 1mM Cu(II) 0% 100%
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Figure S1. A) Cr solutions used in the initial column experiment. No precipitation in the 250 pM
Cr solution, a yellow precipitate in the 250 pM Cr and 1mM Cu solution, black precipitate in the
250 uM Cr, ImM Cu, and 1mM cysteine solution, and brown precipitate in the 250 uM Cer,

ImM Cu, 1mM cysteine, and ImM Fe solution. B) Precipitation of solids in the second column
experiment. Yellow precipitate in the 250 uM Cr and 1mM Cu solution, pink precipitate in the
250 uM Cr, ImM Cu, and 1mM ascorbic acid solution, and brown precipitate in the 250 uM Cer,
ImM Cu, 1mM ascorbic acid, and 1mM Fe solution.
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Figure S2. Concentrations of ImM Br and 1mM Cl tracers in ascorbic acid column experiment
A) versus time and B) versus number of pore volumes.
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Figure S3. Concentrations of Cr, Cu, and Fe(II) during the column experiment with ascorbic
acid versus number of pore volumes. Initial concentrations were 250 uM, ImM, and 1mM for
Cr, Cu, and Fe(II), respectively.
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Figure S4. Backscattered electron (BSE) images for electron microprobe analyses (EMPA) of
goethite collected from column experiment with ascorbic acid. Sampling locations are marked.
Sampling locations 2-3 and 2-4 appear as bright spots on microprobe and have higher Cu and Cr
concentrations, possibly due to Cr and Cu co-precipitation.
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Figure S5. Backscattered electron (BSE) images for electron microprobe analyses (EMPA) of
goethite collected from column experiment with cysteine. Sampling locations are marked.

510



500nm 500nm

o —

{

ITum Ipum

Figure S6. Transmission electron microscopy (TEM) elemental maps of Fe and Cr of several
goethite particles collected from the column experiment with ascorbic acid.
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Figure S7. Transmission electron microscopy (TEM) elemental maps of Fe and Cr of several
goethite particles collected from the column experiment with cysteine.
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