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Scheme S1. Schematic representation of the battery architectural components.
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Figure S1. FTIR spectra of AQ and AQ/C composite materials.



Figure S2. FESEM images of the AQ/C composite at different magnifications.
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Figure S3. HRTEM images AQ/C composites at (a, b) different magnifications.
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Scheme S2. Reaction scheme for the electrochemical reduction of ethylanthraquinone and its
chemical oxidation in presence of O, to generate H,0,. [Ref: 1. 2]
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Figure S4. Cyclic voltammograms of AQ/C electrode at different scan rates in 0.5 M H;SO4
solution in (a) N2saturated solution and (b) oxygen saturated solution.
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Figure S5. Levich plot extracted from Figure 1le.



Calculation S1.

Finding the number of electrons using Levich equation

1/ slope = 0.62 n F A D?/3) y(-1/é) C

where,

F =96485.33 C/mol

A =0.196 cm?

D =1.93 x10°cm?/s
Kinematic viscocity (u) = 0.0100

C=1.26 x10°M/cm?

The Slope values were extracted from the Levich plot at 1600 RPM

at -0.05 V=4.9298 e™,

at-0.1V=5.1148 e,

at-0.15V =5.5341 e and

at-0.2VvV=6.0313 >

Potential E(V) vs. SHE No. of electrons from RRDE
-0.05V 2.15
-0.1V 2.23
-0.15V 2.41
-0.2V 2.63
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Figure S6. Calibration plot extracted from Figure 2d.
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Figure S7. (a) XRD and (b) FTIR spectra of AQ/C composite electrode before and after battery
discharge.
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Figure S8. (a) pH of anodic and cathodic half-cells under open circuit condition (OCV) for a period
of 24 hours. (b) OCVatt=0hrandt=24 hr.
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Figure S9. Polarization curves of the Zn-air battery at varying conditions (with and without Fe?*/
paracetamol / purging with N; or O3).
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Figure S10. (a) Time dependent UV-Vis spectra of the battery catholyte in absence of Fe?*ions.
(b) NMR spectra of the catholyte before and after the battery discharge in absence of Fe?*ions.
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Scheme S3. Schematic representation showing the hydroxyl radical assisted degradation
pathways of paracetamol forming formic acid and acetic acid. [Ref: 3]
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Figure S11. (a) XRD and (b) FTIR spectra of AQ/C composite electrode before and after battery
discharge.
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Figure S12. The performance of the pollutant degrading air battery for multiple cycles in O .
purged H2S04solution (pH 3) containing 0.2 mM Fe?* and paracetamol (0.5 mM). (a) Polarization
curves of the Zn-air battery and (b) the corresponding galvanostatic polarization at 10 mA/cm?.
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Scheme S4. Schematic representation showing the hydroxyl radical assisted degradation
pathways of phenol forming formic acid and acetic acid. [Ref:4l
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Figure S13. (a) XRD and (b) FTIR spectra of AQ/C electrode before and after battery discharge.
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Figure S14. UV-Vis spectra of the electrolyte before and after discharge at 5 mA cm™.
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Figure S15. Degradation efficiency (%) demonstrated by various methods in comparison to this
work.
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