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Abstract; Membrane separation technology is widely used in wastewater treatment, water reuse, sea-
water desalination, brackish water treatment and other fields, due to its advantages of high separation
efficiency, no phase change and facile automation control. Under the guidance of the policy aiming at
carbon emission peak and carbon neutrality, membrane—based wastewater treatment technology has to
develop in the direction of sustainable development. It is of great environmental benefits to reuse and

recycle end—of-life membranes, which enables the recycling of membranes or membrane components
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and reduces the waste of resources and environmental hazards resulting from landfill or incineration.

This paper reviews various regeneration and recycling technology of end—of-life membranes. The recy-

cling technology of membranes are classified into direct recycling technology and indirect recycling

technology. Recent advances in the indirect recycling technology including downcycling of end—of-life

high—pressure membranes, upcycling of end—of-life low—pressure membranes and recycling after treat-

ment of end—of-life membranes are systematically summarized. The properties of the regenerated mem-

branes based on water permeance and rejection rate are evaluated. Meanwhile, the recycling technology

of end—of-life membrane components is briefly outlined. The future development directions of the recy-

cling technology of end—of-life membranes are proposed.

Keywords: Water treatment; End—of-life membranes; Regeneration and recycling technology; Water

permeance ; Rejection rate
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Fig. 1 New application paradigm of membrane materials
for water treatment based on recycling technology of

end—of-life membranes
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Fig. 2 Classification of regeneration and recycling technology of end—of-life membranes
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Fig. 3 Main treatment and disposal methods of end—of-life RO membranes
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Fig. 4 Downcycling of end—of-life high—pressure membranes

i 2 a5 1R R R G 7 A e 0 P 1 4 701 3
WA KA (NaOCl) | & 50 FR B (KMnO, ) Hli
AALE(H,0,) 0% T AR AR i A v K
AR BRER SE A 2 EE 9 (ppm - h, Bl
AL TR B 5 AR BRI E] R SR ) A RE R S8, — i
38 3 00 AR A Ak F T I T ) 7K 98 3 R RN Eh AR R
DI S HE B AR (F 1) .

MR 1 ATH FERFSE 4R GE T NaOCl J2& A &
SR PR FER P E AR, X2l T
NaOCl EA L 5 0 Py 34k 2 A Pk, HL7E A0 33 g
AR EEAEA R, B 5(a) #F— 20 gk
ICAERFE R 3 A AR B BB R K 5(b~c)
A3HT T NaOCI 1 hy S A0 T Bl 2 58 5 23 0 B o 204 7
AEPERERYCHOC R . 7R AL B AL BV E (ppm)
PREF—E I, B E SN 2 BE R B (ppm - h) A3
K, R Z R FE R 2 T, B o0 B e
e &AW B AR A, B AR IR KB 3 N W
T ER B R Bt 2 BRAIG ., A WF 50 0 BT H 3% 5
RO 5T 50 000 ppm + h( ZEARHJE 124 ppm T2
#% 410 h) 5 300 000 ppm - h( 7£F=HE 6 200 ppm
T A% 48 h) M Fh BB EE SR E T, K B IK 57 I AE
50 000 ppm - h %58 51 FE N AR AT 1Y R4 5 Y 2o 8
PEREL 300 000 ppm - h ZEFEHRE N IZHAK,
R RE REAS B4 2 P A 5 AL R AR R UF DY ik
AR b 222k HH v v B S A T I P A v TR
1173 245 5 A B8R i 7> 907500



FFHRAE ARAb BT i A R AR A B A 52 295

®1 FEwLRBEEREMEEBEBIF ARG ERER
Table 1 Performance comparison of downcycling of end—of-life high—pressure membranes before and

after oxidation treatment
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Fig. 6 Upcycling of end—of-life microfiltration membrane by interfacial polymerization
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