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Fig. S1. The titrimetric curves of purified β-chitin (0 h) (a), and deacetylated β-chitin21

with various reaction time 1 h (b), 5 h (c), 12 h (d) and 24 h (e) by homogeneous22

deacetylation, The DD value calculation formula (e)23

Where C is the accurate concentration of aqueous NaOH solution (mol L−1), V124

is the volume of aqueous NaOH solution (mL) at the first titration jump, V2 is the25

volume of aqueous NaOH solution at the second titration jump, M is the sample26

weight (g), 0.016 is the molar mass weight of NH2 (kg mol−1), and 0.0994 is the27

theoretical NH2 percentage in chitosan.28
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Fig. S2. The digital photos of ninhydrin solution (a), The digital photos of β-chitin34

film after adding ninhydrin solution for different time (b)35

Preparation of ninhydrin solution: accurately weigh 0.3750 g of ninhydrin,36

dissolve it with absolute ethanol, and place it in a 25 mL volumetric flask for use. The37

sample concentration is 15. 00 g·L-138

The color reaction of β-chitin film and ninhydrin: First, adjust the concentration39

of NH-ChNF and CO-ChNF solution to 0.1 wt%, and then take 3 g of the solution and40

place it in a polytetrafluoro watch glass to bake Dry film at 60 °C. Then add 5 drops41

of ninhydrin solution on the film to make it evenly immersed. Seal it to prevent42

impurities from entering, and let it stand for different periods of time at room43

temperature.44
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Fig. S3 AFM images of β-chitin treated with 30 wt% NaOH solution and TNN48

TEMPO oxidation for 4 h. The degree of deacetylation was determined to be 49% by49

titration.50
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Fig. S4 The carboxyl content titrimetric curves of the different TEMPO oxidation53

time 1 h (a), 2 h (b), 4 h (c), 8 h (d)54

Note that although related experiments have confirmed that the amino group has55

been converted during the TEMPO oxidation process, there is still a small part of the56

amino group remaining. Here, the residual amino group content is not removed57

because their content is very small. The carboxyl content (CC) could be calculated by58

the equation (1):59

CC= C×(V2-V1)
M

(1)60

Where c is the accurate concentration of aqueous HCl solution (mol L−1), V1 is61

the volume of aqueous HCl solution (mL) at the first titration jump, V2 is the volume62

of aqueous HCl solution at the second titration jump, M is the sample weight (g).63
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Fig. S5 The carboxyl content titrimetric curves of the different NaClO2 added (a) 5, (b)66

10, (c) 15, (d) 20 mmol/g chitin.67

The carboxyl content (CC) is also calculated by the equation (1).68
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