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1 Scheme of heterogeneous sulfation of chitin
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Figure S1: Schematic illustration of heterogeneous sulfation of chitin. Crab chitin containing
Bouligand structures, are purified as white powder, heterogeneously sulfated to keep the
macroscopic aspect, but can be dispersed in to nanochitin by mechanical disruption
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2 Elemental analysis data used in the study

Table S1: Elemental analysis data and the corresponding degree of sulfation of samples used
in the study

sulfation conditions

No C H N S DS; DSy DSs

T(°C) time (min) C (g/L)

0 - - - 43.41 6.515 6.31 0 - - -

1 60 ) 50 44.07 6.77 6.58 0.07 0.00 0.00 0.00
2 70 ) 50 43.3 6.69 6.41 1.02 0.07r 0.07 0.07
3 80 ) 50 3845 633 6.12 33 026 0.24 0.24
4 90 ) 50 36.29 6.57 6.46 434 036 0.33 0.29
5 100 50 5 33.09 6.57 6.56 441 040 0.36 0.29
6 80 ) 10 4426 6.56 6.38 0 0.00 0.00 0.00
7 80 5 30 44.15 646 686 198 0.13 0.13 0.13
8 80 ) 70 39.58 6.29 643 4.73 036 0.33 0.32
9 80 5 100 36.22 6.23 696 499 041 0.37 0.31
10 80 15 50 3585 6.12 6.67 481 040 0.37 0.31
11 80 30 50 3543 6.21 6.99 5.13 043 0.39 0.32
12 80 60 50 36.21  6.28 6.89 5.19 043 0.39 0.33
13 80 120 50 37.04 6.18 6.77 552 045 0.40 0.36
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3 Polarized optical micrographs

Figure S2: Polarized optical micrographs of chitin powder particles in water. a) before
sulfationn b) after 5 min ¢) 15 min and d) 30 min of sulfation reaction using 50 gL ™!
sulfamic acid at 80°C.
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4 Fibril width from electron micrographs

Figure S3: Example of negative stained electron micrographs and the width estimation of
individual fibril taking the border of the negative stain

5 AFM images of chitin nanofibrils with longr treatment

Figure S4: Atomic force micrographs (height images) of homogenized chitin after a) 15 min
and b)30 min of sulfation reaction using 50 g/L sulfamic acid at 80°C.
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6 Calculation of fibril cross-section from the turbidimet-
ric data

The turbidity 7(cm™!) is expressed®! as
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where n is refractive index of water (1.33), ¢ is concentration in g/cm3; p is density in g/cm?,

refractive index increment in cm?/g, wavelength A in nm, turbidity 7 in cm™!



7 X-ray diffraction of chitin, sulfated chitin and nanochitin

and corresponding Scherrer size
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Figure S5: X-ray diffraction patterns of chitin powder, sulfated chitin powder and nanocel-
lulose freeze-dried sample. Sulfation was carried at at 80°C using 0.5molLL.—3 sulfamic acid

in DMF for a 15 min and b 30 min

Table S2: Scherrer sizes (nm) of chitin and modified chitin samples from 0 2 0 reflection line
broadening
sulfation reaction time 5 min 15 min 30 min

sulfated chitin 6.5 7.2 7.3
nanochitin 5.5 5.2 5.5
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