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Figure S1. FTIR analysis of cross-sectional LDPE membranes
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Figure S2: Cell performances at different resistances.
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Figure S3: Polarization curve of SPE-30 fitted MFC with O, purging at cathode.
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Figure S4: Schematic illustration representing the proton conductivity measurement of
membranes.
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Table 1(T1): Differential Scanning Calorimetry (DSC) analysis of membranes.

Sample Name Melt onset Temp  Melt peak Temp Enthalpy(J/g) % Crystallinity
°0) °O) [AH]

Pure LDPE 97.84 112.11 155.834 53.166
SPE-7 97.66 112.41 105.13 35.87
SPE-15 97.54 112.77 83.217 28.4
SPE-30 96.20 111.31 66.26 22.6
SPE-45 104.30 112.13 96.98 33.6

SPE-1 hr 105.1 112.45 143.47 48




Table 2 (T2): A comparative study of MFCs in terms of power generation using different
membranes

MFC Type Electrodes Used Membranes Maximum References

Power density

Dual chamber Composite Nafion 112 1.5 mWm 1
electrodes
(Stainless
steel and
Graphite)
Air cathode  Carbon papers Nafion 117 239.4 mWm 2
MFC
Air cathode  Carbon papers SPEEK/PES 70 mWm* 3
MFC
Dual chamber  Graphite Plates Fe304/PES 20 mWm 4
nanocomposite
Dual chamber  Graphite Rods Sulfonated 44.1 mWm 5

polyethylene/poly(styrene-
co-divinyl benzene)

Air cathode Carbon cloths Sulfonated polyethylene  86.7 + 5 mWm? Present study
MEFC (as MEA)
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5. Grzebyk, M.; Pozniak, G. Microbial Fuel Cells (MFCs) with Interpolymer Cation Exchange
Membranes. Separation and Purification Technology 2005, 41, 321-32.



Table 3(T3): Cost comparison of membranes

Membranes
Nafion
AEMs(e.g., AMI 7001)
CEMs(e.g., CMI 7000)

Sulfonated LDPE membranes

Costs (USD)
~1.8-2.3%/cm?
~1.2-1.6%/cm?
~0.6-1.2%/cm?

~0.1-0.3$/100cm?

Figure S5: Membrane electrode assembly (MEA) in single chambered MFCs

Abbreviation/symbol

Description




batch
continuous

ttotal

tmax

Aan
Acat

Amem
ESA
\

Van

VCat
C

Cin/CODin
Cout/CODout
AC Or ACOD
M

Ag/AgCl
SHE

Ean

Ecat

Ecell

OCP

|

Isteady state
Rint

Rext

Jesa

Jvol

p

&

JI*dt

F

Des

VFRianuent
HRT
Ms/Mp

An product/substarte

Batch/fed-batch mode operation/process
Continuous flow mode process

Total experimetal duration
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Projected surface area of the anode
Projected surface area of the cathode

Projected surface area of the membrane
Electrode surface area (projected)
Total reactor volume

Total anolyte volume

Total catholyte volume
Substrate/product conentration

Influent substrate/COD concentration

Effluent substarte/COD concentration

Substrate concentration change (Initial-final)
molar mass of the compound

Silver/Silver chloride reference electrode

Standard hydrogen electrode (reference electrode)

Anode potential
Cathode potential

Cell voltage
Open circuit potnetial
Maximum current for batch process

Steady state current for continuous process
Internal resitance

External resistance

Electrode surface based current density

Volumetric current density (w.r.t. V,n/Vea/V)

Power

Coulombic efficiency

Charge - Integration of current and time

Faraday’s constant

Difference in degree of reduction between substrate and product

Volummetric influent flow rate to the anode/cathode chamber
Hydraulic retention time of anolyte/catholyte for continuous process
Moles of substrate used/product produced

Moles of product produced/substarte used



Qtotal
Qproduct(S)
€
AGfproduct

AGfsubstrate
AH
JEcell*I*dt

onl

PESA
Epl
Ep2

Theoretical charge
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RE type E (mV)_Experimental | E (mV)vs SHE | SHE
Ag/AgCl (0.1 M KCl) 0 288 0.288
Ag/AgCl (3.5 M KCl) 0 205 0.205
Ag/AgCl (sat. KCI) 0 199 0.199 | Used in the experiment
Ag/AgCl (3 M NaCl) 0 209 0.209
Ag/AgCl (sat. NaCl) 0 197 0.197
Ag/AgCl (seawater) 0 250 0.25
SCE (0.1 M KCl) 0 336 0.336
SCE (1 M KCl) 0 280 0.28
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Microbial fuel cells (MFCs)
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CODout)/CODin) *10
0
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