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Fig. S1 EDS spectra of ZNF1@600 membranes.

TGA-DTG curves of hybrid nanofibrous membranes membranes

To investigate the thermal stability of the zirconia nanofibrous (ZNF) membranes, the
hybrid nanofibrous (HNF) membranes were examined by a thermogravimetric
analyzer from 100 to 900 °C (Fig. S2). As seen in Fig. S2, the weight of the HNF1
membranes decreases substantially in the low temperature region. Weight loss around
100-250 °C could be attributed to desorption of the moisture of the membranes.
Degradation of PVP dehydration on the polymer side chain results in weight loss at
250-400 °C while the weight loss from 400 to 800 °C occurs as the C-C bonds of the
polymer and acetate are cleaved."* A total weight loss of 51.6% is observed in the
range 100-800 °C. A ceramic yield of 48.4% remained with the chemical composition
zirconia, which is far from the theoretical content of zirconia in HNF1 membranes

(66.7%) due to the carboxyl and hydroxyl group in the HNFI membranes.
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Additionally, no weight loss of the HNFI membranes after 800 °C, which indicates

the excellent thermal resistance of ZNF membranes.
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Fig. S2 TGA-DTG spectra of HNF1 membranes.
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Fig. S3 The average diameter of ZNF1@600, ZNF1@800, ZNF1@1000, and ZNF0

fibers.
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Fig. S4 XRD pattern of pure monoclinic ZNF membranes. The inset is the optical
image of the corresponding membranes.

Fig. SS The setup and feed solution for corrosive liquid filtration.
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Fig. S6 Stress-strain curves of ZNF2, ZNF3, and ZNF4 membranes.

Table S1 Characteristics of various precursor solutions.

Precursor solutions Surface
Viscosity Conductivity
Sample  Y,03/ZrO, 7Zr0,/PVP | tension
(cps) (mS cm™) |
(molar ratio) | (mass ratio) (mNm™)
HNFO 0 2/1 125549.1 164.1+1.5 49.06+0.13
HNF1 0.03/1 2/1 1338+4.8 147.5+0.96 47.78+0.21
HNF2 0.03/1 2.5/1 485.3+1.5 150.5+0.50 47.54+0.82
HNEF3 0.03/1 3/1 336.8+0.45 157.8+0.93 48.61+£0.13
HNF4 0.03/1 3.5/1 212.0+£3.8 167.7+1.2 48.43+0.16
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