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Table
Table S1 Quantitative comparison of the most intense diffraction peak of ZIF-8.1 and ZIF-8.2.
	Sample
	Peak position (2Ɵ/ o)
	Peak intensity (a.u.)
	FWHM (o)

	ZIF-8.1
	17.66
	18.38 
	0.18

	ZIF-8.2
	12.66
	12.73
	0.42



Table S2 Cost estimation for the lab-scale filtration column (Filtration rate: 1.7 m h⁻¹; Each hydrogel filter: used for 6 cycles, 4 hours/cycle before being replaced; Total volume of filtrated water/year:10.5 m3)
	(1) Chemical cost for 40g product (1 year operation)
	Price (AUD)
	
	(2) Energy consumption for material fabrication (0.35AUD/kWh)
	Price (AUD)
	

	ZIF preparation
	0.80
	
	ZIF preparation
	0.01
	

	10 wt% PVA solution
	0.66
	
	10 wt% PVA solution
	0.01
	

	PEGDA
	0.31
	
	Hydrogel mixture
	0.01
	

	LAP
	0.01
	
	UV irradiation (for 365 pieces)
	1.28
	

	Total (1)
	1.78
	
	Total (2)
	  1.31
	

	[bookmark: _GoBack]Treatment cost/annual: (1) + (2): 3.09 AUD

	Treatment cost/m3 treated water: 0.3 AUD











Figure
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Fig. S1. Preparing the laundry wastewater with high strength MPs 
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Fig. S2. Microplastics analysis using the PerkinElmer Spectrum 3 FTIR spectrometer equipped with a Spotlight 200i microscope (PerkinElmer, USA) ng  
[image: ]

Fig. S3. XRD patterns of (a) ZIF-8.1 and (b) ZIF-8.2 synthesized under different HMIM:Zn molar ratios. The original diffraction patterns are presented separately for clarity, while the overlaid comparison is shown in Figure 1 of the main manuscript.
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Fig. S4. Photographs of the ZIF-based hydrogel before and after freeze-drying. The freeze-dried material can be stored under ambient conditions without special preservation
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Fig. S5. Photograph of the laboratory-scale fixed-bed column setup employed to evaluate the microplastic removal performance of the ZIF-8/hydrogel composite under continuous-flow condition
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Fig. S6. SEM-EDS elemental mapping of ZIF-8.1@H6mg hydrogel composite, illustrating the spatial distribution of the primary elements carbon (C), oxygen (O), and zinc (Zn) within the material.


[image: ]
[image: ]

Fig. S7(i). SEM image of the ZIF-8.1@H6mg sample after the sixth filtration cycle, showing retained nanoscale microplastic particles on the hydrogel surface.

(ii). SEM image of ZIF-8.1@H6mg after the sixth filtration cycle and regeneration, showing the persistence of ZIF-8 nanocrystals on the hydrogel surface.
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Samples
taken after 2
rinses

100 mg PE (0.91
45ml detergent for Skg g/cm3) and PET (1.3
clothes, made of 65% g/em3) per litre
synthetic+ 35% cotton solutions

LG Serie 4: The 30-minute
quick wash mode, at 40 °C and
1200 rpm




