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Adsorption data fitting :

(1) Langmuir and Freundlich models were used to fit the adsorption isotherm data according

to the following equations, respectively.
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where ¢, (mg/g) represented the uptake capacity at equilibrium, C, (mg/L) was the
equilibrium concentration of solution, ¢,, (mg/g) was the theoretical maximum uptake
capacity of the adsorbent. K; was the Langmuir constant; n and Kz were the Freundlich

constants.

(2) The pseudo-first- and second-order models were used to fit the kinetic data to investigate

the adsorption mechanism. and the corresponding formula can be seen below.
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where ¢, and g, (mmol/g) represented the adsorption capacity at ¢ (min) and equilibrium time,
respectively; k; (min'') and &, (g mg! min'!) were rate constants of the pseudo-first-order and

pseudo-second-order model respectively.
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Figure S1. SEM images of (a) Ag,Cu,0;5 and (b) Agr,Cuy0Oy.
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Figure S2. (a) N, sorption isotherms and (b) pore size distributions of Ag,Cu,0; and

Ag,Cu,04 samples.

Figure S3. (a) TEM and (b) HAADF-STEM images of Ag,Cu,0; etched by I~ for 24 h (the

initial concentration of I was 7 mM).
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Figure S4. (a) N, sorption isotherms and (b) pore size distribution of Ag,Cu,05 samples after

I etching (the initial concentration of I- was 7 mM).

Figure S5. HAADF-STEM and corresponding elemental mapping images of Ag,Cu,0;

etched by I for 24 h (the initial concentration of I was 7 mM).
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Figure S6. XRD patterns and the corresponding TEM images of Ag,Cu,0; etched by I- as a
function of (a) etching time (the initial concentration of I- was 7 mM) and (b) initial I-

concentration.

Figure S7. HAADF-STEM and corresponding elemental mapping images of Ag,Cu,0;

etched by I (the initial concentration of I was 7 mM)) for 10 min.
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Figure S8. XRD patterns and SEM images (inset) of the synthesized Cu,05 (a) before and (b)

after interaction with iodide ions.

Notes: The characteristic peaks and morphology of the CusO;3 phase were almost unchanged
after contacting with iodide ions, and no CuO phase was observed, suggesting that CuyO; did
not undergo iodide etching. The appearance of the Cul phase in Figure S8b may be attributed

to the reaction of other phases in the sample such as Cu,O or Cu phase with iodide ions.
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Figure S9. (a) PXRD pattern and (b-e) TEM images of Ag,Cu,0, etched by iodide ions. The
inset of Figure S8d is the selected area electron fraction (SAED) spectrum. (f) Representative

STEM-EDX line profiles and (g) elemental mapping images of elements of Ag,Cu,0O,4 etched
by iodide ions.
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Figure S10. XPS spectra of Ag,Cu,05 and Ag,Cu,0, before and after uptake of I-. (a)
Survey scan; (b) Ag 3d and (c) Cu 2p spectra before and after I uptake; (d) I 3d spectra after

I uptake.
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Figure S11. (a) N, sorption isotherms and (b) pore size distribution of Ag,Cu,O4 samples

after I etching (the initial concentration of I- was 7 mM).
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Figure S12. XRD patterns and the corresponding TEM images of Ag,Cu,0O, etched by I as a
function of (a) etching time (the initial concentration of I- was 7 mM) and (b) initial I-

concentration.
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Figure S13. UV-Vis absorption spectra of the supernatants obtained after I~ etching of

bimetallic Ag-Cu oxides for 10 min (the initial concentration of I was 7 mM).
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Figure S14. (a) PXRD pattern and (b) TEM images and elemental mapping images of the CI-

etched Ag,Cu,0; samples (the initial concentration of Cl- was 7 mM).
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Figure S15. (a) PXRD pattern and (b) TEM images and elemental mapping images of the Br-

etched Ag,Cu,0; samples (the initial concentration of Br- was 7 mM).
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Figure S16. (a) PXRD pattern and (b) TEM images and elemental mapping images of the CI-

etched Ag,Cu,04 samples (the initial concentration of Cl- was 7 mM).
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Figure S17. (a) PXRD pattern and (b) TEM images and elemental mapping images of the Br-
etched Ag,Cu,04 samples (the initial concentration of Br- was 7 mM).
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Figure S18. HRTEM images of (a) Ag,Cu,05 and (b) Ag,Cu,Oy.
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Figure S19. Adsorption configurations of I (a), Br (b), and Cl (¢) on 202 surfaces of

Ag2CU203.
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Figure S20. T Adsorption configurations of I (a), Br (b), and CI (c) on 110 surfaces of

Angu204.
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Figure S21. Differential charge density diagrams of Ag,Cu,05 and Ag,Cu,0, after

adsorption of I (a, d), Br (b, ¢), and ClI (c, ).
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Figure S22. Langmuir models of (a) Ag,Cu,05 and (b) Ag,Cu,0,4 and Freundlich models of
(c) AgyCu,0;5 and (d) Ag,Cu, Oy for I- adsorption.
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Figure S23. Pseudo-second-order kinetics models of (a) Ag,Cu,03 and (b) Ag,Cu,04 and

pseudo-first-order kinetics models of (¢) Ag,Cu,0;5 and (d) Ag,Cu,04 for I adsorption.
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Figure S24. The pH change of I solution depending on the contacting time with bimetallic

Ag-Cu oxides (the initial concentration of I- was 7 mM).
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Figure S25. PXRD patterns of pristine Ag,Cu,0; (a) and Ag,Cu,04 (b) and their
corresponding samples after 3 irradiation.
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Figure S26. XPS spectra of porous CuO nanostructures after dissolving Agl crystals from the
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I etched Ag,Cu,03 and Ag,Cu,04 (the initial concentration of I was 7 mM). (a) Survey

scan; High-resolution (b) Cu 2p and (c) O 1s spectra.
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Figure S27. (a) N, sorption isotherms and (b) pore size distribution of porous CuO

nanostructures after dissolving Agl crystals from the I- etched Ag,Cu,03 and Ag,Cu,0,.
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Figure S28. Cyclic voltammograms (CVs) of porous CuO electrodes obtained from (a)

Ag,Cu,0;5 and (b) Ag,Cu,O4 in 0.1 M NaOH containing 0-4.0 mM glucose at a scan rate of

100 mV s,
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Figure S29. Amperometric i-t response of porous CuO electrodes obtained from (a)

Ag,Cuy0; and (b) Ag,Cu,0y after the addition of 0.5 mM glucose at different applied

potentials (vs. Ag/AgCl).
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Figure S30. CVs of porous CuO nanomaterial electrodes obtained from the precursors of (a)

Agr,Cuy0; and (¢) Ag,Cu,Oy4 in 0.1 M NaOH with 2.0 mM glucose at different scan rates. (b,

d) Plots of the anodic peak current density versus the square root of the scan rate (v!/?) derived

from (a, ¢).

Notes: To investigate the effect of the potential scan rate, the CV curves of both porous CuO

electrodes were performed toward 2.0 mM glucose at different scan rates from 25 to 200 mV

s~1, as shown in Fig. S23, and their corresponding plots of the peak current (/,,) versus the
square root of scan rate presented a good linear relationship with the regression equation of 7,
(nA) = 1.313 v12 (mV s1)!12) + 2.648 (R? = 0.997) for porous CuO rods and 7, (nA) = 1.309
V2 (mV s1)12) +2.820 (R? = 0.996) for porous CuO cubes, showing the diffusion-controlled

process of glucose electrooxidation reaction on both porous CuO electrodes.
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Tables

Table S1. Comparison of I- adsorbents for adsorption capacity, equilibrium

adsorption time, and pH value.

Adsorption
Adsorption  equilibrium

Adsorbents type capacity(mg/g) time(min) pH range References

Ag,Cu,0; 735 90 3.5-11.5 This work
Ag,Cu,0y 642 90 3.5-11.5 This work
Ag,O-T3NT 571.1 10 4-7 1
Ag,O-T3NL 431.5 60 7 2
Ag,O-T3NF 381 60 7 1
Ag,0@Mg (OH), 380.7 <10 6 3
Ag°/Ag,0O 326 1800 6-7 4
Ag,0O-

Na,Nb,O4-H,0 291.9 100 6-9 5

3D Ag,0-Ag/TiO, 208 300 -—- 6
AgCl@CM 193.7 20 2 10 7
AgAero 88 420 7-9.5 8
MXene-PDA-

Ag0x 80 480 5 9
Bimetallic

AgCu/Cu,0 hybrid 66 240 3 10
1.0%-Ag@Cu,O 25.4 90 3-11 11
25%-Ag@MIL-

101 2.14 180 3-10 12
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Table S2. Langmuir and Freundlich isotherm parameters for the adsorption of .

Langmuir model Freundlich model
Adsorbent

q,(mg/g) K, R’ K, 1/n R’

Ag,Cu,0; 734.3 0.4256 0.9999 5.1794 0.23976 0.5936

Ag,Cu, 04 678 0.0232 0.994 3.1691 0.47454  0.79452

Table S3. Pseudo-first-order and Pseudo-second-order kinetics model constants of

bimetallic Ag-Cu oxides for the adsorption of I".

Concentration Pseudo-first-order model Pseudo-second-order model

Adsorbent

(I’IlM) Rl2 Qe Kl R12 e KZ
Ag,Cu,03 5 0.0562 13.8465 0.0694 0.9999 602.4096 0.0205
Ag,Cu,04 5 0.2533 82.353 0.0781 0.9889 515.4639 0.0091

Table S4. Comparison of glucose detection performances using various CuO-based

electrodes.

CuO nanostructures Detection ~ Linear Sensitivity(LA  LOD(uM) References

potential range cm?mM1)
(V, vs.
Ag/AgCl)
Porous CuO derived 0.55 0.01 4615.26 0.4 This work
from Ag,Cu,03 uM-4.96
mM
Porous CuO derived 0.55 0.01 4241.63 0.48 This work
from Ag,Cu,0y uM-5.96
mM
CuO nanowires 0.33 0.4uM- 490 0.049 13
2.0 mM
CuO nanospheres 0.6 up to 404.53 1 14
2.55
mM
CuO/MWCNTs 0.4 0.4 uM- 2596 0.2 15
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1.2 mM
CuO nanoplatelets  0.55 up to 3490.7 0.5 16
0.80
mM
CuO-SWCNT 0.495 0.05 1610 0.05 17
uM-1.8
mM
CuO nanoellipsoids  0.55 100 uM- 2555 0.072 18
3.0 mM
CuO nanowires 0.55 --- 684.2 2 19
Hollow CuO 0.55 upto4.0 1112 0.33 20
polyhedrons mM
3D porous CuO 0.35 up to 1420.3 5.1 21
nanowires 2.55
mM
CuO 0.59 up to 4.4 450.2 0.7 22
nanoparticles/ITO mM
CuO nanorods 0.55 100 uM- 1834 0.22 23
4.0 mM
Porous CuO 0.5 0.1 uM-  1876.52 0.06 24
nanobelts 2.0 mM
CuBr@CuO 0.345 5.0 uM- 3096 1.44 25
nanoparticles 3.51
mM
CuO 0.6 5.0 uM-  608.9 5 26
nanorod@PCFs 0.8 mM
CuO nanoparticles-  0.55 0.5 uM- 2981 0.5 27
CSs/GCE 2.3 mM
CuO@C/D 0.5 0.5 uM- 1650 0.5 28
4 mM
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Table S5. Amperometric response of the porous CuO nanostructure electrodes
toward 0.1 mM interferents at 0.55 V (vs. SCE) in the absence and presence of 1.0
mM glucose in 0.1 M NaOH.

CuO electrodes from Ag,Cu,0O; CuO electrodes from Ag,Cu,0,

Interferents  Response(mA) ratio Response(mA) ratio
Glucose 0.434493 0.379117
Lactose 0.47 8.17% 0.416808 9.94%
Galactose 0.505 7.45% 0.448727 7.66%
Sucrose 0.544 7.75% 0.48438 7.94%
Fructose 0.572 5.12% 0.508829 5.05%
NaCl 0.58 1.38% 0.512564 0.73%
Uric acid 0.576 0.69% 0.510526 0.41%

Table S6. Main composition of the synthetic seawater used in this work (pH 8.15).

Composition Concentration (g/L)

Na* 10.833

K* 0.369

Ca*' 0.544
Mg?* 2.736
SO,* 2.707
HCO5 0.145
CI 23.928
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