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Installation

Typical Results

Pot Application

Field Application

Place film between pot and soil
when filling pot. To replace film,
insert film between pot and film,
then remove inner film while
holding outer film in place.
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A) Insert film into borehole as done with
[RIS films (this study)

B) Glue film to thicker plastic sheet and
push into soil {maximizes likelihood of
encountering roots)
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Figure S1 — Typical installation methods and results for pot and field applications
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Scanned Film

Figure S2 — Scanned image of vinyl film in pot study after 12 days of exposure and Fe XRF map.
Scale bar is 10 mm.
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Scanned Film

Figure S3 — Scanned image of vinyl film in pot study after 7 days of exposure and Fe XRF map.
Open circle denotes the location where u-EXAFS was measured. Scale bar is 5 mm.
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29 Figure S4 — Individual XRF elemental maps for root shown in Figure 3C. Elemental maps were
30 developed using spectral fitting in the PyMCA module of SMAK. Warmer colors indicate higher log
31  signal intensity for each element. Scale bar is 300 pm.
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Figure S5 — SEM micrographs of pot study vinyl film Fe plaque. A) Several deposits of less than 1
um, including round and tube-like morphologies. Area is a higher resolution image of Figure 3B.
Scale bar is 1 pm. B) Substantial fine web-like morphologies are present. Scale bar is 5 pum. C)
Large tube-like and platy morphologies. Scale bar is 10 um. D) Area of film where Fe deposition
was not visible, showing the background film. Scale bar is 5 pm.
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20 pm

Figure S6 - Confocal image of pot study vinyl film in area without Fe deposits. Nucleic acids
stained by Syto 9 are shown in red and cell walls stained by calcofluor white are shown in blue.
The vinyl film surface is shown in white. Scale bar is 20 ym.
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Figure S7 — Fe plaque p-XANES for 26 points, showing mostly As(V) in the Fe plaque, but As(lll)
was also observed.
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FiLM IMAGE ANALYSIS MATLAB CODE

clear
clc
close all

%% Constants
DPI=200; %image resolution in pixels/inch

%% Prompts

Start file=input ('Enter file name\n','s');

%% Image Import and Clean
I PVC=imread(Start file);

I PVC=imcrop (I _PVC);

$%Binarize

I bin=imbinarize (I PVC(:,:,3)); %blue channel captures the Fe nicely

figure
imshow (I _bin)

%% Save Images using the starting file name
save (erase (Start file,'.'),'I PVC'");

%% Output Data

Outfile='Output Data.xlsx';
Sheet='Sheetl"';

existing output=xlsread(Outfile);
existing rows=l+size (existing output,1);

sum_I bin=(numel (I bin)-sum(sum(I bin)))/DPI/DPI; %total area of Fe pixels

(in~2)

% Output sheet width/length, Fe area (in"2)

Outdata=[Start file num2cell([size(I bin,2)/DPI, size(I bin,1)/DPI,

sum I bin])];

xlswrite (Outfile,Outdata, Sheet, ['A' num2str (existing rows+1l)1]);
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