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Table S1. Drying time, transit concentration (the dispersion transit from constant drying rate period 
to falling drying rate period), and haze of obtained cellulose nanopaper. The drying times listed 
include the total drying time, constant-drying-rate-period time, and falling-drying-rate-period time. 
The relative humidity and temperature were constant in all the periods under all the conditions. 

Relative 
humidity 

Temperature 
(˚C) 

Total 
drying 
time (h) 

Constant drying 
 rate period 

Falling drying 
 rate period Transit 

concentration 
(wt %) 

Haze 
(%) Period 

time (h) 
Ratio 
(%) 

Period 
time (h) 

Ratio 
(%) 

RH 35% 45 12.8 9.3 73 3.5 27 2.45 1.00 
RH 35% 55 8 5.7 71 2.3 29 2.32 1.02 
RH 35% 65 6.3 4.8 76 1.5 24 2.52 1.00 
RH 35% 75 5.3 3.7 70 1.6 30 2.46 0.96 
RH 35% 85 4.5 3.3 73 1.2 27 2.38 0.99 

 

Relative 
humidity 

Temperature 
(˚C) 

Total 
drying 
time (h) 

Constant drying 
 rate period 

Falling drying 
 rate period Transit 

concentration  
(wt %) 

Haze 
(%) Period 

time (h) 
Ratio 
(%) 

Period 
time (h) 

Ratio 
(%) 

RH 45% 45 14.6 11.6 79 3.0 21 3.96 0.94 
RH 45% 55 11.7 8.4 72 3.3 28 3.72 0.85 
RH 45% 65 7.6 5.9 78 1.5 22 3.34 0.91 
RH 45% 75 5.8 4.7 81 1.6 19 3.97 0.98 
RH 45% 85 5 3.9 78 1.2 22 4.35 0.95 
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humidity 

Temperature 
(˚C) 

Total 
drying 
time (h) 

Constant drying 
 rate period 

Falling drying 
 rate period Transit 

concentration  
(wt %) 

Haze 
(%) Period 

time (h) 
Ratio 
(%) 

Period 
time (h) 

Ratio 
(%) 

RH 55% 45 16.3 13.9 85 2.4 15 4.27 0.75 
RH 55% 55 12.1 10.4 86 1.7 14 4.08 0.76 
RH 55% 65 8.6 6.8 79 1.8 21 4.07 0.78 
RH 55% 75 7.1 5.8 82 1.3 18 3.46 0.93 
RH 55% 85 4.5 3.3 73 1.2 27 2.38 0.91 
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Total 
drying 
time (h) 

Period 
time (h) 

Ratio 
(%) 

Period 
time (h) 

Ratio 
(%) 

(wt %) 

RH 65% 45 18.9 15.9 84 3.0 16 4.6 0.82 
RH 65% 55 14.5 12.7 88 1.8 12 4.75 0.78 
RH 65% 65 12.9 11.0 85 1.9 15 4.72 0.73 
RH 65% 75 9.7 7.9 81 1.8 19 4.06 0.88 
RH 65% 85 8 6.5 81 1.5 19 4.61 0.74 

 

Relative 
humidity 

Temperature 
(˚C) 

Total 
drying 
time (h) 

Constant drying 
 rate period 

Falling drying 
 rate period Transit 

concentration  
(wt %) 

Haze 
(%) Period 

time (h) 
Ratio 
(%) 

Period 
time (h) 

Ratio 
(%) 

RH 75% 45 25.2 23.7 94 1.5 6 9.33 0.61 
RH 75% 55 20.4 18.9 93 1.5 7 8.72 0.67 
RH 75% 65 17.5 15.3 87 2.2 13 6.98 0.64 
RH 75% 75 12.8 11.5 90 1.3 10 7.28 0.72 
RH 75% 85 11.3 10.1 89 1.2 11 7.82 0.67 
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Figure S1. The air-flow system used to control the humidity in the conventional oven. The air-flow 
system was a flat air nozzle with 13 orifices of 9 mm diameter connected to an air compressor. The 
system softly blew air (air flow rate: 0.4-0.5 L/min) toward the dispersion to remove the saturated 
water vapor at the water/air interface. When the air-flow system was blowing, the RH directly above 
the water/air interface was reduced, thus increasing the evaporation rate. 

 

 
Figure S2. X-ray diffraction profiles of nanopaper dried under different conditions. During the drying 
process, the temperature was 55 °C for the entire period, and the RH was 55% during the constant-
drying-rate period and 15%, 55%, or 85% during the falling-drying-rate period. 


