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Figure S1. NAC calibration curve of conductivity vs. concentration in water.

Table S1. Gradient elution program of LC eluents.
Time (min) Flow rate (ml/min) H2O (0.1% FA) % ACN%

0 0.3 90 10

1 0.3 90 10

5 0.3 50 50

8 0.3 50 50

11 0.3 90 10

12 0.3 90 10

Preparation of stock solutions and calibration curves for LC-MS analysis

Stock solutions for standard solution were prepared by using 15 mg of NAC into 15 mL Milli-Q-water 

and FA 0.1% and vortexed at the ambient condition. The standard solutions were made in 10, 25, 50, 

and 100 ppm for low concentrations and also 100, 200, 300, 400, and 500 ppm for high concentrations. 

Both of calibration curves at low and high concentrations were linear (R2 for series of low and high 

concentrations of NAC were 0.98 and 1.00, respectively, Figure S2).  It was clear that there was a 

different detector response at concentration higher than 100 ppm and therefore two different 

calibration regions were used to determine concentration of NAC in the samples.
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Figure S2. Calibration curve of pure NAC solutions (10-500 ppm) by LC-MS.

Figure S3. Images of representative samples during the conductometric measurements in water 
illustrated how the different samples disperse in water.
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Figure S4. ATR-FT-IR spectra of NAC and pure hydrophobic coating materials (natural waxes).
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Figure S5. ATR-FTIR spectra of NAC and wax-coated samples. 
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Figure S6. ATR-FTIR of the residual solid from three samples after exposing to water for 10 minutes.

The FTIR stretches that confirm the presence of NAC are the N–H stretching vibration at 3370 cm–1, 

a specific sharp peak at 2550 cm–1 which is related to the free S–H stretching, the peak of the carbonyl 

group at 1715 cm–1, the N–H bending at 1530 cm-1 1, and  another peak at 535 cm−1 related to stretching 

of carboxyl group.1-3
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Figure S7. Top: a) Selected Reaction Monitoring (SRM) chromatogram of pure NAC at Retention 
time (RT) 3.27 min, b) mass spectrum of the pure NAC. Bottom: SRM chromatogram of C5-CW 
sample at the same RT, b) mass spectrum of the C5-CW sample by LC-MS.

Figure S8. Photo of the NAC crystal before and after coating with CW.
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Figure S9. Microscopic images of the NAC Powder, 80 mesh, (P) coating with natural waxes (left 
bottom: microscopic image of pure NAC 80 mesh).

NAC powder contains very small NAC crystals (80 mesh). After coating, the small particles tend to 
stick to each other, therefore, the light microscope was not able to clearly show the particles.
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Figure S10. Left: SEM images of pure NAC powder, 80 mesh, (P); SEM of NAC powder coating 
with different waxes. 
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Figure S11: Microscopic images of the granules NAC (prepared via phase separation) coating with 
different waxes. The particles appear dark because of the wax coating and light does not penetrate 
through the particles. 

1. D. L. Pavia, G. M. Lampman, G. S. Kriz and J. A. Vyvyan, Introduction to spectroscopy, Cengage 
Learning, 2008.

2. Z. Du, J. Liu, J. Zhai, H. Huang, S. Wei, T. Zhang, L. Ding and B. Liu, Food hydrocolloids, 2019, 96, 377-
384.

3. S. Pathan, P. Solanki and A. Patel, Journal of Porous Materials, 2017, 24, 1105-1115.


