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Table S1. Comparison of M-3DPWF with other reported polymer and ceramic based 

composite on the basis of its structural ability.

S1. Sample preparation for FTIR and SEM analysis 

The FTIR analysis of the source, raw, and treated water was carried out using FTIR spectroscopy 

(Nicolet-6700, Thermo Fisher, USA), having wavenumbers ranging from 250 to 4250 cm-1. The 

sample preparation for FTIR analysis involves the drop casting of liquid sample on the salt plate (KBr), 

spreading the liquid sample on the salt plate, and then drying it. Then the FTIR analysis of the drop 

casted salt plate was carried out. The surface morphology was assessed FE-SEM analysis (ZEISS-

MERLIN, GEMINI-2, Germany). The sample preparation for FE-SEM analysis involves the drop-

casting of raw and treated water sample on the aluminium foil (1x1 cm) sheet, oven drying of the 

Material Compressive 
strength 
(MPa)

Water 
absorption 
(%)

Toughnes
s (10−6 
J/m3)

Young’s 
modulus 
(MPa)

Referen
ce

Porous ABS filter 3.96 13.42% in 1 
day

0.1045 12.22 Present 
work

Porous photo-
polymerizable resin (Spot-
E)

0.15 1

Poly(ε-caprolactone)/Hydr
oxyapetite/calcium 
sulphate

2.64 ± 0.18 40% in 7 days 0.26 ± 0.09 63.39 ± 4.92 2

Dolamite/geopolymer 
foam

6.92 ± 0.16 45.4% in 7 
day

3

Porous PLA 5.10 4

Coal gangue microsphere/
geopolymer composite 
foam

5.70 ± 0.88 5



3

casted sheet, affixing the casted sheet on carbon tape, and coated with gold to eliminate the charge. 

The prepared sample was then imaged for FE-SEM analysis.”

S2. FTIR analysis

The FTIR spectra (Fig. S1a, d, and e) of the initial and treated water show the presence of CH2 

(near 520 cm-1), C─H, and C─O─C  (1252 and 1385 cm-1), C=O, and C=C (1636, 1786, and 

2080 cm-1), and N─H, O─H, C─H (3100-3700 cm-1), and CH2 and CH3 (2918 and 2928 cm-

1) bonds.6–11 These functional groups belong to the chemical bonds present in the 

polycarbonate plastics solution. Furthermore, the FTIR spectra of the source water (two 

samples for each, i.e., sea, river, and pond) (Fig. S1b, c, and f) have shown the presence of the 

Si─C (near 600 cm-1), CH2, and C─H (680 cm-1), C─C, C─H, and C─O (880 cm-1), CF2 and 

CH2 (1100-1200 cm-1), C─O─C (1252 cm-1), ester group and C─H  (1390 and 1405 cm-1), 

C─C, C=C, and C=O (1637, 1646, 1800, and 1814 cm-1), N─H (1637 and 1646 cm-1), CH2 

(2920 cm-1), and N─H, O─H, and C─H (3100-3700 cm-1).6–13 The presence of these bonds 

might be attributed to Polyethylene (C─H bond at 680, 1390, and 1405 cm-1), Polypropylene 

(C─H bond at 880, 1405, and 3100-3700 cm-1; C─C bond at 880 cm-1; and CH2 bond at 1100-

1200 cm-1), Polyvinyl Chloride (C=O bond at 1637, 1646, and 1814 cm-1; C─H bond at 1390, 

1405 cm-1, and 3100-3700 cm-1), Nylon-6 (N─H bond at 1637, 1646, and 3100-3700 cm-1; 

C=O bond at 1637, 1646, and 1814 cm-1), Polystyrene (C─H bond at 680, 880, 1405, and 

3100-3700 cm-1; C─C bond at 1637 and 1646 cm-1), and Polycarbonate (CH2 bond at 680 

cm-1 and 2920 cm-1; C─O─C bond at 1252 cm-1; C─H bond at 1390 and 3100-3700 cm-1; 

C=O and C=C bond at 1637, 1800, and 1814 cm-1; N─H bond at 1637, 1646, and 3100-3700  

cm-1; and O─H bond at 3100-3700 cm-1).11,14–16. The FTIR spectra for two samples of sea, 
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river, and pond water are not alike, which may be due to the heterogeneous distribution of the 

plastic particles in these two samples.

Fig. S1. (a) Fourier transform infrared spectra show the presence of functional groups in 

polycarbonate contaminated water at the initial and final stages. (b and c) Fourier transform 

infrared spectra show the presence of functional groups in the source water (For two samples 

taken from two locations of the sampling bottle). (d, e, and f) Enlarged view of FTIR spectra 

(for a and b & c, respectively) in the ranges of 1775-1900, 2850-3000, and 2750-3000 cm-1, 

respectively.
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Fig. S2. Size distribution by number of the particles in the (a) raw and (b) treated water.
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Fig. S3. Zeta size analysis of three samples of raw and treated water collected from various 

depth from the surface of the sample.
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Fig. S4. UV absorbance of the initial and treated water samples (at 48 h and 60 h).
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Fig. S5. (a, b, and c) Histogram of the FESEM of sea, river, and pond water calculated from. 

(d, e, and f) Histogram of the TEM images of sea, river, and pond water.
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Fig. S6. (a-b) we considered four different PC configurations. PC is moved along coordinate 

reaction and configuration interaction energy is calculated as a function of distance separation.
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Fig. S7. An ABS membrane composed of aligned molecules along the x-direction. We 

considered the ABS membrane periodic only along the x-direction and, also in the xy-plane.
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Fig. S8. Inside the simulation box, we have ABS membranes, water molecules, monomers, 

dimers and, trimers of polycarbonate chains.
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Fig. S9. Representative MD snapshots from NVT simulations considering different ABS 

membrane types. From a) to c) the ABS membranes are periodic only along the x-direction 

and xy for other cases.
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Table S2. Parameters used in the MD simulations shown in Figure S9.

Label Num. of 
atoms

Lx(Å) Ly(Å) Lz(Å) Thickness 
(Å)

Membrane 
Periodicity

a 8280 63.05 140 180 4 X
b 12840 63.05 140 180 8 X
c 19440 63.05 140 180 16 X
d 19440 63.05 68.1 220 8 x-y
e 12840 63.05 68.1 180 16 x-y
f 9540 63.05 68.1 80 16 x-y

Supplementary Videos

SV1: NVT molecular dynamics considering ABS membrane with larger thickness.

SV2: NVT molecular dynamics considering ABS membrane with smaller thickness.
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