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Abstract: In this work, the palygorskite-based acrogel was used as the carrier of essential oil to prepare high-loading fragrances and
achieve long-term controlled release of essential oil. Palygorskite/wood fiber composite aerogels with a high specific surface area, a
high porosity and a superior machinability were prepared with palygorskite as a three-dimensional network skeleton and wood fiber
as a toughening/ reinforcing material. The loading efficiency of sweet orange essential oil on the aerogels is 96% and the volatile
residual oil rate is <5%. The hydrophobic modification can increase the loading efficiency of aerogels on essential oil, thus prolonging
the release time of essential oil. The volatilization rate of essential oil follows a three-stage change law of short-term rapid decline,
stable rate and slow decline, showing a good speed control ability of composite aerogels on the volatilization of essential oil. The
fragrance agent can maintain a constant release rate of 80 mg/h for 27 h at 60 °C, and the cumulative release time is 31 h when the
aerogels volume is 4 cm’. The controlled release rate of essential oil increases with the increase of aerogels volume. The release
behavior of essential oil in aerogels follows the Korsmyer—Peppa model, which belongs to the Non-Fickian diffusion.

Keywords: palygorskite; aerogel; plant essential oil; sustained release
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Fig. 2 Sustained release experimental simulation
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Fig. 3 SEM images and photo of Pal/WF composite aerogels with different Pal concentrations
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Table 1 Density, specific surface area, oil load efficiency
and load capacity of Pal/WF composite aerogels

TS

Specific surface

Sample Density/(gcm’}) area/(m’zg’l) /% Capacity/(mg‘cm"z)
Pal/WF-2% 0.037 753 94.0 616
Pal/WF-6% 0.076 83.1 92.0 952
Pal/WF-10% 0.116 96.6 85.0 772

n: Load rate of essential oil.
22 SERRIEER
Pal/WF & &SR 1 FTIR (& 4 Sk i
il 2) e 7=t T 0 s A DL KRR ) 28 4 1) R IR U -

K4 Pal/WF E &L FTIR i
Fig. 4 FTIR spectra of Pal/WF composite aerogels
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Fig. 5 Water contact angle (¢) of Pal/WF composite acrogel
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Fig. 6 Effect of hydrophobic treatment on cumulative release
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Fig. 8 Release rate of Pal/WF fragrances for different volumes
(Inset shows the controlled release rate of different
volume sample platforms)

(a) Different experimental temperatures

(c) Korsmeyer—Peppas model
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Fig. 9 (a) Different experimental temperatures: cumulative release rates of Pal/WF fragrance at 20 “C, 40 C and 60 ‘C, the release
kinetics of TCEO on Pal/WF composite aerogels: (b) First-order dynamic model, (¢) Korsmeyer—Peppas model, (d)
Korsmeyer—Peppas model
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Table 2 Release kinetics parameters

Kinetic models T/C Ki n R
First-order 20 15334 00291  0.9909
40 102.61  0.1324 09538
60 96.68 02208  0.9548
Korsmeyer—Peppas (C) 20 550  0.8277 09939
40 1493 06016 08603
60 26.89  0.4198  0.7311
Korsmeyer—Peppas (D) 20 5.25 0.8529  0.9987
40 9.11  0.8808 09981
60 1425 08782 09932

5 R BRI (R>0.9900), 2 HIZ B B E A4k S
HEIR PRSI R REAT N, RS SRS AN B KA R
BOS R, B 2 ATAN, 0.45<n<0.89, i EAREMITE
SR Y BT M@ T Non-Fickian #7812,
MRS AR AR Y B A2, BPY#os SEER
B b A AR B RS . B2 4 B AR i K R A R
P EERIRZR, DRI IO A8 M PR 2 T e 1k AN FL R 5 4
W, 0T DASCGE R TR U D

3 %

fil & 7 —ME R IR EALBR AT R AL
I CYERE BT AR A R D A 4 2 A R IR  1RE
JiE K R A 1l %) £ 86 1R IA 96% HL B i AR (<5%) ~
WA 2 E . BRSO & 1 B R T 17 2
R, WK TEBENA. 60 CSZi iR FATRA
4 em’® A5 AT 4ERF 80 me/h BEHCHE AT 27 h, 2
TR (8] /9 31 hy R VR 45 R0 0o 2 ol <A A A AR 1
KGR, B 1 em’ FiEHHEIL VS H. e
KB IR UT N AT & Korsmeyer—Peppas 157,
J&F Non-Fickian 3 #{.
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