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Abstract: Thermally resistant polymer nanofiltration membranes exhibit stable separation performance
under high-temperature conditions, which can be applied in various fields. This review summarizes
the maximum operating temperature of some commercial nanofiltration membranes and the recent
progress in the preparation methods, material characteristics, and applications of thermally resistant
polymer nanofiltration membranes. This article emphasizes strategies for enhancing the thermal stability
of polymer nanofiltration membranes, including the preparation of thermally resistant substrates, the
design and synthesis of novel separation layers, the incorporation of nanomaterials, the enhancement of
interfacial reactions, and the regulation of interfacial polymerization conditions. Additionally, some future
development directions are proposed.
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Figure 1 Preparation and advantages of thermally resistant

nanofiltration membranes
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Table 1 Some commercial nanofiltration membranes and the maximum operating temperature

it Lt 72K GPD HEAZE (%) KoE Ay (psi)  si)E (°0)
XC-N 8200 (31.0) 99.20 (MgSOy) 70 45
M4 X (DOW) NF270 12500 (47.0) 97.00 (MgSOy) 70 45
NF90 10000 (38.0) 98.70 (MgSO,) 70 45
DK-F30 8100 (30.6) 98.00 (MgSO,) 110 50
DL-F30 10200 (38.6) 96.00 (MgSO,) 110 50
HL-F30 13000 (49.1) 98.00 (MgSO,) 110 50
) HP-F30 13000 (49.1) 98.00 (MgSO,) 110 50
BALHE (GW)
DURATHERM HWS-NF 102009 (38.6) 96.00 (MgSO,) 110 50
DURATHERM EXL NF-HR1 6300 (23.8) 98.80 (MgSO,) 225 70
DURASALT NF 8040F 11150 (43.9) 96.00 (MgSO,) 110 50
DURACID NF 8040F35 2050 (7.8) 98.00 (MgSO,) 110 70
ESNA4-LD 11500 (43.5) 99.00 (MgSO,) 100 45
— HYDRACo Rel0-LD 16200 (61.2) 5~30 (NaCl) 50 45
HYDRACo Re50-LD 17200 (65.1) 40~65 (NaCl) 140 45
HYDRACo Re70pHT 4800 (18.1) 87 (NaCl) 165 70
TM620N-400 8500 (32.3) 97.00 (MgSO,) 75 45
- THN20H-400C 12000 (45.4) 95.00~99.00 (MgSOy) 75 45
AR NE8040-40 12000 (45.4) 20~40 (NaCl); 99 (MgSO,) 75 45
NE8040-SRM 7500 (28.4) 99.50 (MgSO,) 75 45
TFC-8923S-400 9000 (34.1) 99.00 (MgSO,) 80 45
TFC-872352-400 12000 (45.4)  10~30 (NaCl); 97.00 (MgSOy) 55 45
FHE (Koch) .
8040MPS-34-NY 10900 (41.2) 95 (%K) 440 70
8040MPS-36-NY 36250 (137) 30 (Fi &b 440 70
- DF8040-R30 10000 (37.9) 97.00 (MgSOy) 70 45
DF8040-R90 6500 (24.6) 97.00 (MgSO,) 70 45
VNF-1 10000 (37.9) >96.00 (MgSO,) 100 45
VNEF-2 10000 (37.9) >96.00 (MgSO,) 100 45
IRIRHY VNF-8040K 10000 (37.9) 98.00 (MgSOy) 100 45
Acidstab NF-8040 4100 (18.9) >96.00 (MgSO,) 110 50
Alkalistab NF-8040 4000 (18.4) >96.00 (MgSO,) 110 50
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Table 2 Substrates for thermally resistant nanofiltration membranes
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Figure 4 Synthesis and interfacial polymerization of titanium dioxide nanoparticles (Reprinted with permission from Ref. [46];

Copyright 2018 Springer Nature)
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Figure 6 Preparation of thermally resistant nanofiltration membranes by thermally assisted interfacial polymerization (Reprinted

with permission from Ref. [54]; Copyright 2023 Elsevier)
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