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Figure S1. Cr 2p XPS spectra of CrCl2 (top-left) and CrCl3 (top-right) precursors as well as Cr-SIM-NU-1000 

(bottom-left) and Cr-SIM-NU-1000 post catalysis (bottom-right).  In each spectrum, left-hand peak refers to Cr 2p1/2 

and right-hand peak refers to Cr 2p 3/2.  For Cr3+ compounds in the NIST database, a general binding energy for the 

Cr 2p3/2 in chloride compounds is shown to be ~577.6 eV.  In all the above spectra, the Cr 2p3/2 peaks line up with 

577.6 eV very well, implying that the Cr2+ chloride precursor used for synthesis has been oxidized to Cr3+ (presumably 

by air) before or during installation in NU-1000, and that the Cr ion retains (or returns to) the oxidation state of 3+,  

post-catalysis – again presumably due to exposure to air. 



S6 
 

Figure S2. SEM images and EDS line scans of a) Cr-SIM-NU-1000 and b) Cr-SIM-NU-1000 post catalysis. 
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Figure S3. a) N2 adsorption isotherms and b) Pore-size distributions of NU-1000 (black), Cr-SIM-NU-1000 (blue), 

Cr-SIM-NU-1000 post catalysis  (red), and Cr-SIM-NU-1000 post 24 hours of catalysis  (purple). 
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Figure S4. Powder X-ray diffraction patterns for NU-1000 (black), Cr-SIM-NU-1000 (blue), Cr-SIM-NU-1000 post 

catalysis (red), and Cr-SIM-NU-1000 post 24 hours of catalysis (purple). The post 24 hours of catalysis sample 

shows amorphous character at the beginning of the pattern in addition to a new peak at 21.5 degrees (*) 

corresponding to amorphous and crystalline polyethylene respectively. 
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Figure S5. Percent distribution of hydrocarbon products by chain length for Cr-SIM-NU-1000 (blue) and Cr2O3 

(green) with error bars for Cr-SIM-NU-1000 based on standard deviation. 
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