Characterization of Physicochemical
Properties and Techno-economic
Analysis of CNCs Derived from Pilot
Production of Sweet
Potato Residue
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INTRODUCTION

 Cellulose nanocrystals (CNCs) possess
biodegradability and high specific surface area,
making them widely used in food, packaging,
and other fields.
Compared to traditional commercial methods,
the economic and environmental impacts of |
producing CNCs from agricultural byproducts * The diameter range of 15-35 nm
such as sweet potato residue still lack in-depth » _ The length range of 80-260 nm.
discussion and require further research to
promote the sustainable development of green
manufacturing.

KEY RESULTS
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« CNCs showed a characteristic
peak of C=0 at 1665 cm™1.

« The percentage values of
crystallinity of CNCs(Pilot) were
61.0%.

Increased, while the water contact

angle (21.5°) decreased.

METHODS

v Pilot production of CNCs using sweet potato
residue as raw material =

i 200 kg Sweet
| potato residue

Cellulose slurry
after washing

Hydrochloric acid
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Physicochemical properties and economic and

Hydrochloric acid
(600 MT/Day)

NaOH (2 MT/Day) Water (4392 MT/Day)

Water (3437 MT/Day)

technical analysis of CNCs = e !
e | L . . '« The total capital
e T”—] investment | for
| - - L . pilot production of
- " CNCs was US$
gﬁ'?,: _ hh: v 203.34 million.
! e B H ~ |

CNCs (100 MT/Day)

N High-value utilization of agricultural
processing by-products

Economic summary of CNCs production

: : ! - Commercial . '

CONCLUSION » Pilot production of ; Description CNCs eNes (Pl

CN CS fo rm S PR ' Total Capital Investment ($) 227.74x106° 203.34 %106 :

Was more : Operating Cost($/yr) 149.80x 106 144.35x 106 ;

s . . : Main R / 198.02x10° 198.01x106 i

The CNCs exhibited a highly crystalline type | cellulose financially ey rotaaeies  oo1omeie
structure, excellent thermal stability, storage stability, fitabl | |
and colloidal stability profitable and | Cost Basis Annual Rate(kg/yr) 33.00x 108 0.00 i
i i ' - h higher net ! | | !
Pilot production of CNCs form sweet potato residue was ?gs:nt ghe al e; ' Net Unit Production Cost($/kg) 4.54 4.4 ’
: : : : valu | !
financially more profitable thgn commercnal. CNCs and ?NPV) than | Unit Production Revenue($/kg) 5.00 6.00 |
the use of SPR was economically and environmentally | S tG“’SS IIVIargitn (%)t(/) gggg ;(2)2; ;
. : : eturn On Investment (% : . :
beneficial and reduced the use of fossil fuels. | commercial CNCs. | Payback Time(yr) 3.04 267 |
This study comprehensively evaluated the economic 5 IRR (After taxes) (%) 30.40 52.10 ;
! NPV (at 10.0% Interest) ($) 257.83%x10° 268.68x10° i

model for industrial-scale CNC production, promoting
an economic model conducive to waste recycling.
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