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Figure S1. Chemical structure of (a) DMMP (b) Sarin, (c) Soman, and (d) Tabun. The figure is 
not to scale.  
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Figure S2. Bubbler flask used in the present study (b) Schematic diagram of the vapor generating 
process in the bubbler. 
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Figure S3. Schematic diagram of a gas sensing system for the QCM sensor. 
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Figure S4. Schematic diagram of a gas sensing system for the SAW sensor. 
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Figure S5. (a) QCM200 setup (digital controller, QCM crystals in Petri dish, crystal controller, 
and flow cell) (b) QCM flow cell (c) QCM signal monitoring program (d) Schematic diagram of 

gas flow pattern in the flow cell. 
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Figure S6. (a) SAW sensor setup for the experimentation (b) Top view of the SAW sensor 
mounted on the test board (c) Front view of detection chamber with top cover for gas monitoring 

(d) Schematic diagram of the gas flow diagram in the detection chamber (e) SAW sensor 
monitoring program to check signals from SAW ports. 
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Figure S7. XRD analysis of cellulose. 
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Figure S8. FE-SEM images of cellulose at the magnification of (a) 50 µm, (b) 50 µm, (c) 20 µm, 
(d) 10 µm, (e) 10 µm, and (f) 1 µm. 
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Figure S9. FE-TEM images of cellulose at the magnification of (a) 1 µm, (b) 500 nm, (c) 200 nm 
(d) 200 nm, (e) 100 nm, and (f) 100 nm. 


