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[bookmark: _Toc141195618]1. Experimental section
[bookmark: _Toc141195619]1.1. Materials
The materials in this study were of reagent grade and used without further purification. These included iron(III) nitrate nonahydrate (ACS reagent, ≥98%, Sigma-Aldrich), 1,3,5-benzenetricarboxylic acid (H3BTC) (95%, Merck). For synthesis, catalyst washing, and characterization, distilled water was utilized. Ethyl α-bromoisobutyrate (EBiB, 98%), N, N’, N”, N”-pentamethyldiethylenetriamine (PMDETA, 99%) and CuBr2 (99%) were purchased from Aldrich. Methyl methacrylate (MMA, 99%), tert-butyl methacrylate (t-BMA, 99%), stearyl methacrylate (SMA, 99%), phenyl methacrylate (PhMA, 99%), furfuryl methacrylate (FMA), 2-(Dimethylamino)ethyl methacrylate (DMAEMA, 99%), 4-vinylpyridine (4-VP, 98%) and styrene (St, 98%) were purchased from Sigma-Aldrich and stored under nitrogen environment after passing through a plug of basic alumina to remove the hydroquinone inhibitors before usage. Tetrahydrofuran (THF, 99.5%), N,N-Dimethylacetamide (DMAC, 99.5%), dimethylfomamide (DMF, 99.5%), acetonitrile (MeCN, 99.5%), toluene ( 99.5%), dimethyl sulfoxide (DMSO, 99.5%), dioxane (99.5%), ethyl acetate (99%), chloroform (CHCl3, 99.5%), dichloromethane (CH2Cl2; 99%), N,N-dimethylformamide (DMF) (99.5%, Merck), ethanol (ACS reagent, ≥99.5%, Sigma-Aldrich) and methanol (99%) were purchased from Fisher/Acros and used as received.

[bookmark: _Toc141195620]1.2. Measurements
Using a Bruker Advance 500 MHz, 1H NMR and 13C NMR spectra were recorded in deuterated chloroform (CDCl3) with tetramethylsilane as an internal reference. On the FTIR Bruker Tensor 27, FT-IR spectra from a KBr disk were captured as the average of 64 scans at a resolution of 4 cm-1. PXRD measurements were performed using a Bruker D8 Advance diffractometer (Bruker, Germany) running at 40 kV and 40 mA with Cu Kα radiation (λ = 1.54050 Å). The data were collected in the 2θ range of 2°–50° with steps of 0.04° and a counting time of 10 s. The BET specific surface area and Dubinin-Astakhov (DA) pore size distribution were calculated using N2 adsorption at 77 K (Quantachrome NOVA 1000e) after the samples were degassed under vacuum at 150 °C for 8 hours. The microscopic surface morphology of the prepared MIL-100(Fe) was observed using an S-4800 field emission scanning electron microscope (Hitachi, Japan) at an accelerating voltage of 3 kV under ultrahigh vacuum and working distance of 7.8 mm. The sample thermal characteristics were studied by TGA (TA Instruments TGA Q500) in an N2 atmosphere from room temperature to 800 °C at a heating rate of 10 °C/min. Size-exclusion chromatography (SEC) measurements were performed at room temperature using a Polymer PL-GPC 50 gel permeation chromatography (GPC) system equipped with single refractive index (RI) detector with anhydrous THF as the eluent at a flow rate of 1.0 mL∙min-1 at under the pressure of 100 bar using a HPLC pump. The SEC measurement was performed in 30 min for characterization of polymer molecular weights. Number average molecular weights (Mn), weight average molecular weights (Mw) and molecular weight distributions (Đ) were calculated relative to linear polystyrene standards. UV–visible absorption spectra of polymers in solution and polymer thin films were recorded on an Agilent UV-Vis 8453 spectrometer over the wavelength range 200-1100 nm. TLC data were collected on glass coated with an F-254 indicator. 
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The MIL-100(Fe) catalyst was synthesized utilizing the fluorine-free hydrothermal synthesis method. A mixture containing 7.4 g (0.018 mol) of Fe(NO3)3·9H2O, 2.46 g (0.012 mol) of H3BTC, and 18 mL of water was loaded into a Teflon-lined autoclave. The autoclave was heated at a rate of 1 °C/min to 160 °C and held for 24 h, then allowed to cool to room temperature. The resulting solid was filtered, washed with DMF (50 mL × 2), ethanol (50 mL × 2), and H2O (100 mL × 1), and then dried at 150 °C under vacuum. The product properties were characterized by powder X-ray diffraction (PXRD), Fourier-transform infrared (FT-IR) spectroscopy, thermogravimetric analysis (TGA), scanning electron microscopy (SEM), and N2 adsorption-desorption using the Brunauer-Emmett-Teller (BET) method.

[bookmark: _Toc141195622]2.1. The powder X-ray diffraction
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Figure S1. PXRD patterns of as-synthesized MIL-100(Fe) and simulated XRD pattern of the MIL-100 structure created from CIF in reference. 

[bookmark: _Toc141195623]2.2. FT-IR spectra
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Figure S2. FT-IR spectra of MIL-100(Fe) and H3BTC.

[bookmark: _Toc141195624]2.3. TGA analysis
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Figure S3. TGA curve of MIL-100(Fe). 

[bookmark: _Toc141195625]3. General polymerization procedure using MIL-100(Fe) under visible light in nitrogen
In order to evaluate the photocatalytic activity, the polymerization was conducted with an activated MOF photocatalyst, MIL-100(Fe) (4 mg), solvent and monomer (Vsolvent  = Vmonomer) were loaded into a 10 mL glass vial wrapped in aluminum foil with a PTFE stirring bar (covered with Al foil to prevent light interference). The mixture was deoxygenized by backfilled nitrogen, initiator (7 μL of PhBiB, 1 equiv) was introduced to the vial by a micro injector and sealed up subsequently. And then the reaction solution was stirred for 10 min before irradiating at room temperature under visible light irradiation (λ = 450 nm, intensity of 2.2 mWcm-2 determined by a VLX365 radiometer). At a specific time in between, a small volume of solution (0.1 mL) was removed from the flask in a nitrogen atmosphere, and then the Mn and PDI of the polymer were analyzed by GPC. After the reaction finished, the reaction vial was wrapped with an aluminum foil and allowed to stand for 30 min, then was diluted with THF (5 mL). The catalyst was isolated by centrifugation (8000 rmin-1, 15 min) and washed with THF, and dichloromethane several times. MIL-100(Fe) was subsequently regenerated under vacuum medium (1 mTorr). The polymer product was precipitated in 80 mL of cold methanol and then dried under vacuum at 40 oC. The collected polymer is weighed to calculate the conversion.

Control DP of PMMA
Table S1. Photo-ATRP of MMA with varying degrees of polymerization using MIL-100(Fe)a


	entry
	target DP
	conv. (%)b
	Mn, theoc
	Mn, GPCd
	Đd

	1
	100
	97
	10 000
	13 900
	1.12

	2
	200
	98
	19 900
	24 800
	1.11

	3
	300
	98
	29 700
	31 700
	1.09

	4
	400
	96
	38 700
	37 100
	1.08

	5
	500
	91
	45 800
	45 600
	1.10

	6
	600
	90
	54 300
	50 600
	1.13


aReaction conditions: MMA (100-600 equiv.), MIL-100(Fe) (4 mg) and PhBiB (1 equiv.) in 50 vol % THF under visible light irradiation (λ = 450 nm, 2.2 mW/cm−2) at room temperature for 10 h. bMonomer conversions were determined gravimetrically. cMn,theo = MPhBiB + [MMA]0/[PhBiB]0 × MMMA × conversion. dNumber-average molecular weight (Mn,GPC) and dispersity (Đ) were determined  by gel permeation chromatography (GPC) in THF using polystyrene standards.

[bookmark: _Toc141195626]4. Recycling study of MIL-100(Fe) in polymerization reaction of MMA
An activated MIL-100(Fe) (4 mg), THF (0.5 mL), and monomer MMA (0.5 mL) were sequentially loaded into a 10 mL glass vial wrapped in aluminum foil with a PTFE stirring bar (covered with Al foil to prevent light interference). The mixture was deoxygenized by backfilled nitrogen, 7 μL of PhBiB was introduced to the vial by a micro injector and sealed up subsequently. And then the reaction solution was stirred for 10 min before irradiating at room temperature for 8 h under visible light irradiation (λ = 450 nm, intensity of 2.2 mWcm-2 determined by a VLX365 radiometer) with speed at 1000 rpm. After that, the reaction vial was wrapped with an aluminum foil and allowed to stand for 30 min and then was diluted with THF (5 mL). After every polymerization, the catalyst MIL-100(Fe) was isolated by centrifugation (8000 rmin-1, 15 min) and washed with THF, dichloromethane several times. MIL-100(Fe) was subsequently regenerated under vacuum medium (1 mTorr) and then the weight increment was recorded before the next reaction. The polymerization was ten times repeated for MMA monomer.

Table S2. Recycling of the MIL-100(Fe) photocatalyst and GPC results.
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	recycling number
	conv. (%) b
	Mn, theoc
	Mn, GPCd
	Đ d

	0
	98
	29 400
	32 000
	1.12

	1
	96
	28 800
	34 000
	1.12

	2
	97
	29 100
	31 000
	1.11

	3
	95
	28 500
	32 000
	1.10

	4
	93
	27 900
	34 000
	1.11

	5
	94
	28 200
	33 000
	1.10

	6
	95
	28 500
	36 000
	1.08

	7
	93
	27 900
	36 000
	1.08

	8
	92
	27 600
	36 000
	1.08

	9
	94
	28 200
	37 000
	1.07

	10
	91
	27 300
	35 000
	1.08


aReaction conditions: Monomer (300 equiv.), MIL-100 (Fe) (4 mg) and PhBiB (1 equiv.) in 50 vol % THF under light irradiation (λ = 450 nm, 2.2 mW/cm−2) at room temperature for 10 h. bMonomer conversions were determined gravimetrically. cMn,Theo = [Monomer]0/[PhBiB]0 × MMonomer × conversion. dNumber-average molecular weight (Mn,GPC) and dispersity (Đ) were determined  by gel permeation chromatography (GPC) in THF using polystyrene standards.
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Figure S4. The polymerization setup of MMA under natural sunlight irradiation.
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