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Copper Quantification Method Development

Figure S1:  Visual example of CGC + Phosphite extraction samples prepared by the 
Neocuproine method showing crystallization and precipitation of the copper in 
microcentrifuge tubes.
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Figure S2:  A. UV-vis data for the copper sulfate/EDTA calibration curve. B. Absorbance at 
740 nm versus Cu2+ concentration calibration curves and line of best fit.
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Figure S3: UV-vis spectrum for CGC powder extracts with TEP. A. Sample CuTot curves. B. 
Curves used to derive [Cu2+]. [CuTot] determination was made by adding 700 µl of 20 mM 
EDTA, 388 µl H2O, 42 µl of copper extract solution, 20 µL of H2O2. [Cu2+] determination 
was made by adding 700 µl of 20 mM EDTA, 398 µl H2O, 42 µl of copper extract solution. 
[Cu1+] is calculated by taking the difference between [CuTot] and [Cu2+].
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31P{1H} NMR Parameters for Copper(I) Coordination Environment 

Figure S4:  31P{1H} NMR spectrum of CGC extract with TEP showing an asymmetric 
quartet structure due to spin-spin coupling of the phosphorus nuclei to the copper 
nucleus (63Cu, 65Cu; I = 3/2) in water.

The following expressions were used to investigate the possible relationship between the 31P 
NMR parameters and the coordination environment about the copper(I) atom [1-5].

𝑉1 (𝑘𝐻𝑧) =
[121.41 ×  ( 𝑝𝑒𝑎𝑘 1 ‒ 𝑝𝑒𝑎𝑘 2)]

1000

𝑉2 (𝑘𝐻𝑧) =
[121.41 ×  ( 𝑝𝑒𝑎𝑘 2 ‒ 𝑝𝑒𝑎𝑘 3)]

1000

𝑉3 (𝑘𝐻𝑧) =
[121.41 ×  ( 𝑝𝑒𝑎𝑘 3 ‒ 𝑝𝑒𝑎𝑘 4)]

1000

𝑉𝑖 (𝑘𝐻𝑧) =
[𝑉1 + 𝑉2 + 𝑉3 ]

3
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Antimicrobial Glass Film Surface Metrology

Figure S5:  Zygo film thickness measurement for Ferro 221 series coating on Corning® EAGLE XG® Glass with no copper 
glass-ceramic (CGC) powder or CGC powder extract, flash cured at 150 oC.
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Figure S6: Zygo film surface roughness measurement for Ferro 221 series coating on Corning EAGLE XG Glass with no 
copper glass-ceramic (CGC) powder or CGC powder extract, flash cured at 150 oC.
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Figure S7:  Zygo film thickness measurement for Ferro 221 glass coating on Corning EAGLE XG Glass dosed with copper 
glass-ceramic (CGC) powder extracts with triethyl phosphite (TEP) ([Cu]Tot = 600ppm) and cured at 120 oC.
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Figure S8:  Zygo film surface roughness measurement for Ferro 221 glass coating on Corning EAGLE XG Glass dosed with 
copper glass-ceramic (CGC) powder extracts with triethyl phosphite (TEP) ([Cu]Tot = 600ppm) and cured at 120 oC.
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