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S1. Materials
[bookmark: _GoBack]Poly(ethylene glycol) methyl ether methacrylate (PEGMA, average Mn of 500 g mol-1, Sigma-Aldrich) was passed through alumina column in order to eliminate polymerization inhibitors. Cotton gin waste (Cotton ginning factory in southern Iran, Shiraz-Cotton growing area), and starch (Merck) were dried at 50 ℃ for 24 h before processing. Poly(ethylene glycol) (PEG, Mn = 600 g mol-1, Merck), tetrahydrofuran (THF, Sigma-Aldrich, 99.9%), allyl bromide (Sigma-Aldrich, 99%), ethanol (Merck, 99.8%), methanol (Sigma-Aldrich, 99.8%), sulfuric acid (H2SO4, Merck, 98%), sodium hydroxide (NaOH, Sigma-Aldrich, 98%), hydrogen peroxide (H2O2, Sigma-Aldrich, 35%), glacial acetic acid (Sigma-Aldrich, 99%), hydrochloric acid (HCl, Sigma-Aldrich, 37%), nitric acid (Sigma-Aldrich, 65%), monochloroacetic acid (MCA, Sigma-Aldrich , 99%), isopropyl alcohol (Sigma-Aldrich, 99.8%), periodic acid (Sigma-Aldrich, 99%), sodium bicarbonate (Sigma-Aldrich, 99.5%), sodium thiosulfate (Merck, 99.99%), sodium monochloroacetate (SMCA, Merck, 97%), allyl bromide (Sigma-Aldrich, 99%), acetone (Merck, 99.9%), t-butanol (Merck, 99.5%), potassium persulfate (KPS, Sigma-Aldrich, 99.9%), lithium hexafluorophosphate (LiPF6, Sigma-Aldrich, 99.99%), diethyl carbonate (DEC, Sigma-Aldrich, 99%), dimethyl carbonate (DMC, Sigma-Aldrich, 99%), lithium cobalt(III) oxide (LiCoO2, Sigma-Aldrich, 99.8%), poly(vinylidene fluoride) (PVDF, Sigma-Aldrich), N-methyl pyrrolidone (NMP, Sigma-Aldrich, 99.5%), carbon black (C, Sigma-Aldrich, 99.95%), and lithium (Sigma-Aldrich) were used as received.

S2. Characterization
The structural information of synthesized polymers was further characterized via Fourier transform infrared (FTIR, a Bruker Tensor 27 FT- IR- spectrophotometer) between 500 and 4000 cm−1 with a resolution of 4 cm−1. A thermal gravimetric analyzer (Polymer Laboratories, TGA 1000, UK) was used to evaluate the thermal stability of the samples under nitrogen atmosphere at a flow rate of 50 mLmin-1. Samples (about 10 mg) were heated from ambient temperature to 800 °C at a heating rate of 10 °C min-1. To determine the phase-transition temperatures, differential scanning calorimetry (DSC) was carried out by means of a DSC instrument (NETZSCH DSC 200 F3, Netzsch Co., Bavaria, Germany) under nitrogen atmosphere at a rate of 50 mL min-1. Aluminum pans containing samples (about 10 mg) were sealed using a sample press. The samples were heated from −80 to 300 °C at a heating rate of 10 °C min-1. To investigate the crystallinity of produced films, X-ray diffraction (XRD) was recorded on a Siemens D5000 X-ray diffraction instrument with a Cu target (λ = 0.1540 nm) at room temperature. The system consists of a rotating anode generator which operated at 35 kV and 20 mA. The samples were scanned from 2θ = 10 to 35° at the step scan mode. The morphology of cellulose and starch derivatives were observed by a TESCAN MIRA 5 FE-SEM. The samples were coated with gold before FE-SEM. Active swelling percentage (AS%) was measured by swelling after soaking in EMC/DMC (1:1 v/v) at different molar intervals to form a GPE. The electrolyte uptake, i.e., AS%, was calculated by Equation (S1):
Active swelling percentage (AS%) =  					(S1)
where Wf and Wi are the weights of the membrane after and before swelling.

S3. Results
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Scheme S1. Synthesis mechanism of PEGDA
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Figure S1. FT-IR spectra of PEGDA, PEGMA-PEGDA, CMS, OCMCS, semi-IPN CMS50%, and semi-IPN OCMC50%
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Figure S2. 1 HNMR spectra of CMC, OCMC, and CMS
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Figure S3. Swelling ratio curve of CMS, OCMC, semi-IPN CMS50%, and semi-IPN OCMC50%
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Figure S4. Impedance plots of SS/GPEs/SS at various temperature. (a) semi-IPN CMS10%, (b) semi-IPN CMS30%, (c) semi-IPN CMS50%, (d) semi-IPN OCMC10%, (e) semi-IPN OCMC30%, and (f) semi-IPN OCMC50%
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