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Fig. S1. (a) Electrode potentials for SS and Cu reactors at week 13 (solid symbols, anode
potentials; open symbols, cathode potentials). (b) Power density curves for SS and Cu
reactors at week 13.



(a)

h]
Name  Pos  FWHM . MName  Pos  FWHM
Culp 93275 100 . Culp 93385 326 Cuo ”
x. %
cwe f
u f
1.‘! 1) "E 72
z in ;(\ N /
=] o P |
18
10 e, / '\\ / \ o
e, J
fll 16 ran o o .\
" ,
\ X \_ p
5 ). \ vl Sy : \
- N— " 10 i
e e
T T T T T T T T T T T T T T T T T T
a0 965 960 955 950 M5 o 925 930 925 570 865 960 955 950 5 o 935 930
Dinding Cnargy (eV) Dinding Cnergy (eV)
whery 97% Lot 17007 G\ atali checkslHSF L “opper oxides B0, 11 of BEBVEAC ADsalileslFecdomance checksH SE_Calibration\Copper oxides 2161208, 106,
2 Nigne Pos, FWHM E] Nurne Pos, FWHM
1 Culp 93242 188 " Culp 93321 4.02
lI‘l 8
F 2
7, Cu20 | " Cu(OH)2
o 20 o .
= =]
" Ly N
L g
5] )/\ .1 \ e
16 / \ \ | [
- / e, - \
R Y o iy e \
14 N \ 1 \ Jﬁ
A M, <
. \.W.-" L 14 el |
ot
\ 12
0 S M
L) T T T T T T T T 1] T T T T T T T T 1
a7 965 960 955 950 M5 940 935 230 970 965 560 935 950 M5 o 95 930 925
Binding Fneagy (1V) Binding Foengy (V]
Name Pos. FWHM 1, Name Pos. FWHM
10 CulMM  568.00 144 1 CulMM 356687 3.14 CuO
l: Cu® 16
0] 1
14 /
'L 50] '?=
% [ = /|
g Ll "
& 40 l S / &
- \
30 ,.‘_lr" L1 R \
Sy ; f|
2 i : e A
JP— . e\ f
10 N f\\ S
2] S
N e S "l""|""|""|""r""|""I'lEL""""
00 580 £ 4i0 560 B4l 540 40 420 Bl 50 EL it 560 a0 Er il 50
Binding Energy (e} Binding Energy (eV)]
try 9T% Lot 07DO7-CADatafilesiFerformante checkslRSE Calibation\Copper oxides120161203.100t MKBYBZIAVC checkdRSE_Cali oppen oxides20161209.106.00
0
Name Pos,  FWHM Mo Pos, FWHM
CulMM 56787 335 ) CulMM 356812 3579
12 1| Cuzo
1 Y
10 \ m Ir |'| Cu{OH)2
T = |
g e W ]I » S5 / I||
a a
[E] o
X 10 }//
g™
6 A s_w-w‘""""
f |
\ ‘\
5. " .‘/1.\4‘
4 /f\\ H | o r\\
) 4]
\\‘- J l \““‘
2] U \ 2] P .
6o w0 S0 s %0 S0 50 ] 20 G0 e S0 s %0 s s S0 s
Hinding Frengy (vV] Hinding Frengy (eV]

Fig. S2. XPS spectra ((a) Cu2p3/2 peak and (b) Cu LMM peak) of the samples analyzed.



Antimicrobial activities of different copper species

Due to the changes in the copper species of the cathode over time, the toxicity of copper
with different oxidation states was evaluated based on viable plate counts of mixed culture
microorganisms in the wastewater samples. The total viable counts decreased over time for
all copper species, but at a different rate depending on the copper species added to
wastewater samples (Fig. S3). Wastewater samples that had Cu® or Cu20 powder showed
lower viable numbers than the samples that had CuO powder. Control samples that had no

copper species had negligible changes in viable counts.
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Fig. S3. Antimicrobial activities of various copper species suspended on a wastewater
sample



