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M1 The procedures for conductometric titrations
CNCs (50 mg) were suspended in 10 ml of 0.01 mol.l-1 HCl solution and ultrasonicated for 5 min to disperse them. The suspension was then titrated against 0.01 mol.l-1 NaOH. The carboxyl content (mmol/g) is given by the following equation:
  (1)
where c is the NaOH concentration (mol.l-1), V1 and V2  are the amount of NaOH (ml), corresponding to the first and the second inflection points in the titration curve, respectively; m is the weight of the dried sample (g).
M2 The calculation for the crystallite parameters
The average size of crystallite and the d-spacing were calculated from the Scherrer’s and Bragg’s equations, respectively.
       （2）
          （3）
where (hkl) is the lattice plane, L(hkl) is the size of crystallite, k isthe Scherrer’s constant (0.94), λ is the X-ray wavelength (0.154 nm), B 3. is the FWHM (full width half maximum) of the measured hkl reflection and 2θ is the corresponding Bragg’s angle. d(hkl)is the d-spacing of the lattice plane (hkl).






[bookmark: _Hlk201177743]Fig. S2 The procedures for the separation of CNCs from the reaction suspension
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[bookmark: _Hlk127294881]Fig. S3. TEM images of the CNCs.
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Fig. S4 The XRD patterns of the CNCs
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Schemes Residual Sum of Squares F Value Prob>F Adj. R-Square

A 2.13E-04 2708.35 1.66E-13 0.9960

B2 7.50E-06 17319.47 5.77E-05 0.9998

B4 1.87E-05 14442.93 2.88E-08 0.9997

B6 1.68E-05 24142.79 4.79E-12 0.9997

C2 6.29E-06 20344.38 4.92E-05 0.9999

C4 3.36E-05 7712.92 1.01E-07 0.9994

C6 3.87E-05 10077.65 6.58E-11 0.9993

D2 8.26E-05 311.37 3.20E-03 0.9963

D4 9.50E-06 17067.79 2.06E-08 0.9997

D6 1.40E-05 17388.94 1.28E-11 0.9996

B2 1.16E-04 5945.87 5.25E-14 0.9983

B4 9.99E-01 6218.65 1.39E-11 0.9987

B6 2.28E-04 773.86 1.12E-06 0.9953

C2 8.70E-05 11968.91 2.26E-15 0.9992

C4 5.72E-05 9324.78 3.37E-12 0.9991

C6 3.47E-04 1619.67 1.79E-07 0.9963

D2 1.40E-04 7815.78 1.54E-14 0.9987

D4 5.70E-05 18187.68 3.25E-13 0.9996

D6 3.47E-04 1619.67 1.79E-07 0.9963

1st stage

2nd stage



NOTE: at 0.05 level

 Table S1 The statistics and ANOVA analysis of the fitted curves in Fig. 1d, 1e and 1f
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 

x (mol.l

-1

) is APS concentration in the reactor (0.6, 0.4, 0.3, 0.2). 

 

0, 2, 4, 6 are the elapsed reaction times (hour ) at the addition of APS,  and maximum number for the 

addition is two. 

 

During analysis of the APS decomposition kinetics, sampling took place each one hours immediately 

after addition of APS, but it took place  15, 30 min, respectively, during the first one hour 

immediately after the second addition of APS 

 

During preparation of CNCs, the total reaction time is 10 hours, and no sampling took place during 

this period. 
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x (mol.l-1) is APS concentration in the reactor (0.6, 0.4, 0.3, 0.2). 
0, 2, 4, 6 are the elapsed reaction times (hour ) at the addition of APS,  and maximum number for the addition is two. 
During analysis of the APS decomposition kinetics, sampling took place each one hours immediately after addition of APS, but it took place  15, 30 min, respectively, during the first one hour immediately after the second addition of APS 
During preparation of CNCs, the total reaction time is 10 hours, and no sampling took place during this period.
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