Cellulose-based hybrid composites enabled by metal organic frameworks for CO2 capture: The effect of cellulosic substrate
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Table S1. The parameters of kinetic models along with associated correlation functions for CO2 adsorption onto Cotton@MOF-199.
	Sample
	Adsorption temperature
	Kinetic Model
	Supposed rate-limiting step
	Model parameters
	

	Cotton@MOF
	RT
	PFO

	External diffusion
	

	0.995

	
	
	RNO

	Active site sorption
	


	0.993

	
	
	W&M

	Internal diffusion
	
	0.962

	
	45 
	PFO

	External diffusion
	

	0.969

	
	
	RNO

	Active site sorption
	


	0.984

	
	
	W&M

	Internal diffusion
	
	0.856

	
	65 
	PFO

	External diffusion
	

	0.938

	
	
	RNO

	Active site sorption
	


	0.964

	
	
	W&M

	Internal diffusion
	
	0.847


Table S2. The parameters of kinetic models along with associated correlation functions for CO2 adsorption onto NBC@MOF-199.
	Sample
	Adsorption temperature
	Kinetic Model
	Supposed rate-limiting step
	Model parameters
	

	NBC@MOF
	RT
	PFO

	External diffusion
	

	0.984

	
	
	RNO

	Active site sorption
	


	0.994

	
	
	W&M

	Internal diffusion
	
	0.907

	
	45 
	PFO

	External diffusion
	

	0.993

	
	
	RNO

	Active site sorption
	


	0.995

	
	
	W&M

	Internal diffusion
	
	0.928

	
	65 
	PFO

	External diffusion
	

	0.942

	
	
	RNO

	Active site sorption
	


	0.945

	
	
	W&M

	Internal diffusion
	
	0.849



	
	

	
	

	
	


Figure S1. Adsorption and desorption experimental data at various temperatures fitted to the Langmuir’s kinetic equations.

Antibacterial activity of the composites:
To investigate the inhibitory effect of the cellulose@MOF-199, coagulase positive Staphylococcus aureus strain was used as an indicator of gram-positive bacteria and Escherichia coli strain was used as an indicator of gram-negative bacteria. These bacteria were inoculated in the culture medium and then the fabric with growth inhibitory properties was placed in the culture medium containing bacterial strain. After the incubation time, the tested plates were examined for growth halo and the results are as follows (Figure S2):
Diameter of non-growth halo of plate containing Escherichia coli strain (Figure S2a): 33 mm 
Diameter of non-growth halo of plate containing Staphylococcus aureus coagulase (Figure S2b): 25 mm
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[bookmark: _GoBack]Figure S2. Antibacterial effect (growth inhibitory zone) of the cellulose@MOF-199 on (a) Escherichia coli and (b) Staphylococcus aureus coagulase
Ads RT	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	0.237013251453263	0.522562067760083	0.914483618580145	1.175764652460185	1.437045686340227	1.69832672022027	1.95960775410031	2.220888787980351	2.351529304920372	2.429913615084384	2.548117154811715	2.612810338800413	2.743450855740434	2.750348675034862	2.790794979079498	2.831241283124116	2.851464435146437	2.871687587168758	2.883821478382147	2.9	qcal Rt	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	0.388527908046047	0.730900598424691	1.03260108554445	1.29846102848449	1.53273810882619	1.73918421637617	1.92110553475855	2.08141548913234	2.222681403978608	2.34716561817046	2.456861715773539	2.55352645280435	2.63870789124573	2.71377019087864	2.77991545596544	2.838202986653938	2.8895662434087	2.93482779615061	2.97471249751195	3.0098590911729	Time (min)


Adsorbed amount (mmol/g)



Des RT	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	23.0	24.0	25.0	26.0	27.0	28.0	29.0	30.0	31.0	32.0	33.0	34.0	35.0	36.0	37.0	38.0	39.0	40.0	41.0	42.0	2.899999999999995	2.899999999999995	2.899999999999995	2.899999999999995	2.899999999999995	2.820706431838079	2.730830981804024	2.643029580616906	2.523426097110047	2.412810158606593	2.336761700885468	2.122443320035026	2.011827381531572	1.96343290843631	1.873557458402254	1.818249489150527	1.728374039116471	1.624671596769482	1.486401673640165	1.41035321591904	1.306650773572052	1.209861827381529	1.147640361973336	1.064678408095746	0.988629950374621	0.878014011871167	0.82270604261944	0.760484577211247	0.691349615646588	0.656782134864259	0.601474165612532	0.518512211734941	0.456290746326748	0.400982777075021	0.338761311666828	0.290366838571567	0.269626350102169	0.172837403911647	0.145183419285784	0.124442930816386	0.0691349615646588	0.0483944730952612	0.0269626350102169	qcal Des Rt	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	23.0	24.0	25.0	26.0	27.0	28.0	29.0	30.0	31.0	32.0	33.0	34.0	35.0	36.0	37.0	38.0	39.0	40.0	41.0	42.0	3.09798769930108	2.90567419165626	2.72529891256896	2.55612077368384	2.397444691121648	2.24861872966348	2.10903142421518	1.978109267547	1.85531435398665	1.74014216938454	1.63211951827121	1.53080257969036	1.43577508371985	1.3466466011886	1.26305093956251	1.18464463840897	1.11110555825818	1.04213155706363	0.977439248823841	0.916762839265003	0.859853033800877	0.80647601328314	0.756412473334003	0.709456723314087	0.665415841223588	0.624108881064576	0.585366129407785	0.549028408109446	0.514946420313303	0.482980137050803	0.452998221919258	0.424877491474197	0.398502409118908	0.373764610411748	0.350562457840903	0.328800623237368	0.308389696110431	0.28924581629648	Time (min)


Adsorbed amount (mmol/g)



Ads 45C	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	0.179533805295152	0.518685450982469	0.716769945094716	1.01115760111576	1.095975377951968	1.297012281599954	1.394288202719957	1.47961795808838	1.616145566677848	1.616145566677848	1.684409370972584	1.769739126341002	1.777384672422009	1.812745323046684	1.82264357466944	1.868380323546892	1.880906731634975	1.900976290097629	1.913110181311018	1.921199442119943	qcal ads 45	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	0.303803143669475	0.561860821779626	0.781061204064194	0.967255267134045	1.12541297088044	1.25975591845847	1.37387004085931	1.47080131388912	1.55313706246698	1.62307502244602	1.68248200338098	1.73294371809019	1.77580710908091	1.81221630163037	1.84314314319525	1.86941314431873	1.8917275134592	1.91068187390239	1.92678216235546	1.94045813359434	Time (min)


Adsorbed amount (mmol/g)



Des 45	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	23.0	24.0	25.0	26.0	27.0	28.0	29.0	30.0	31.0	32.0	1.900976290097625	1.900976290097627	1.659239077551812	1.577606481886343	1.486401673640165	1.396526223606108	1.29282378125912	1.258256300476791	1.140726865816871	1.106159385034541	1.037024423469882	0.977568356524276	0.921569037656902	0.871100515714701	0.82270604261944	0.774311569524179	0.719003600272452	0.67060912717719	0.636041646394861	0.566906684830202	0.511598715578475	0.421723265544419	0.338761311666828	0.318020823197431	0.297280334728033	0.276539846258635	0.207404884693976	0.138269923129318	0.0691349615646588	0.0553079692517271	0.0345674807823294	0.0276539846258635	0.0207404884693976	qcal Des 45	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	23.0	24.0	25.0	26.0	27.0	28.0	29.0	30.0	31.0	32.0	2.01853442974843	1.87559387327701	1.74277551357532	1.6193625571036	1.50468896936093	1.39813588043311	1.29912824507825	1.20713173932513	1.12164987683595	1.04222132947101	0.968417437595101	0.899839896688991	0.836118607781408	0.77690968010051	0.721893575165686	0.670773382303689	0.623273216282418	0.579136728414713	0.538125723096884	0.500018872315728	0.464610521186475	0.431709578075416	0.401138483317409	0.372732250962662	0.346337578381286	0.321812018920329	0.299023213148315	0.277848174538437	0.258172625735418	0.239890381823975	0.22290277727054	0.207118133445542	0.192451263852579	Time (min)


Adsorbed amount (mmol/g)



Ads 65C	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	0.113636363636364	0.340909090909091	0.613636363636364	0.886363636363636	0.954545454545455	0.977272727272727	0.988636363636364	0.997727272727273	1.006818181818182	1.045454545454545	1.090909090909091	1.10909090909091	1.122727272727273	1.15909090909091	1.165909090909091	1.181818181818182	1.209090909090909	1.218181818181818	1.23409090909091	1.245454545454546	qcal ads 65	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	0.256518269463766	0.45876122207352	0.618212679335471	0.743926662912536	0.843041502865684	0.92118516850584	0.982794837477378	1.03136884894315	1.06966534735426	1.09985889625612	1.12366395502424	1.14243222982344	1.15722942660291	1.16889576433894	1.17809368460719	1.18534546654384	1.19106288306009	1.19557058225814	1.19912452169955	1.20192650226619	Time (min)


Adsorbed amount (mmol/g)



Des 65	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	23.0	24.0	25.0	1.24545454545455	1.245454545454546	1.06	0.921	0.882	0.765	0.694	0.632	0.596	0.532	0.5	0.412	0.405	0.366	0.332	0.29	0.28	0.24	0.21	0.18	0.17	0.144	0.119	0.1	0.07	0.03	qcal Des 65	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	23.0	24.0	25.0	1.29863117539928	1.17338290805504	1.06021438187973	0.957960549645145	0.865568728703143	0.78208776382942	0.706658235271667	0.638503611195972	0.576922253447688	0.521280194327674	0.471004610022271	0.425577923497283	0.384532476146454	0.347445713340127	0.313935834310267	0.283657861588304	0.256300089531442	0.231580875375723	0.209245739780388	0.189064747014216	0.170830137813396	0.154354190541664	0.139467288633797	0.12601617442717	0.113862371404922	0.102880758608056	Time (min)


Adsorbed amount (mmol/g)
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