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Proton nuclear magnetic resonance (1H-NMR)

Figure S1 gives the 1H-NMR spectrums of CS before and after deacetylation
treatment. The peak area at 7 is recorded as A, and the peak area at 2-6 is recorded as
B, then the calculation formula of DDA is as follows:
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Figure S1 "H-NMR spectrums of 0.5 wt% CS solution in an acetic acid-ds4 /water-d, mixture at
room temperature (the DDA value of samples of (a) and (b) are 79% and 98% respectively).

Figure S2 gives the IH-NMR spectrums of CS and GPAM. The multiple peaks at 2.5
ppm and 1.5 ppm correspond to the chemical shifts of -CH- and -CH2-H of PAM,
demonstrating the PAM chains were successfully grafted onto the CS backbone. Using
the area ratio of the characteristic peaks of H, the grafting ratio of PAM can be
calculated. The mass of the PAM chain is represented by Wpam, the mass of the CS
chain is represented by Wes, the area of the multiple peak at 1.5 ppm is represented by
C, the molecular amount of monomer AM is represented by Mawm, and the average
molecular weight of one monomer unit in CS is represented by Mcs monomer , then the
formula is as follows:
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Figure S2 1H-NMR spectrums of CS and GPAM in an acetic acid-d4 /water-d2 mixture at room
temperature.

With the help of IH-NMR (Figure S2) the graft ratio could be calculated and were
listed on Table S1.

Table S1 Molecular parameters of GPAM

Sample Graft ratio (%)
GPAMI 24.6
GPAM?2 101.5
GPAM3 201.0
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Figure S3 Relationship between the degree of protonation of the amino group and the
concentration.



