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Preparation and properties of modified silica/ethyl cellulose composite film
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(1. Weinan Vocational & Technical College, Weinan 714000, Shaanxi, China; 2. School of Food and Biological
Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Shaanxi, China )

Abstract: Ethyl cellulose (EC) and modified silica (m-SiO,) were proposed for preparing composite film
EC-Si(x=1. 2. 3. 4) by the blending casting method. The microstructure of the composite film was
characterized by SEM and FTIR. The physical and chemical properties of films were investigated. The
results showed that the nanoparticles were uniformly distributed in the film to form a uniform porous
structure when the volume ratio of the m-SiO, alcohol sol to the EC alcohol solution was 3 : 2. The film
material showed good surface hydrophobicity and the water static contact angle (WCA) of it could reach
145°. The tensile strength (TS) and elongation at break (EB) of the film were 10.452 MPa and 5.405%,
respectively. The water vapor transmission coefficient (WVP) of the film was 0.549 g - mm/(m* - h - kPa).
For the film (EC-Si3), the release rate of the curcumin in n-hexane simulation solution was higher than that
in the distilled water. Based on the above characteristics, the film was expected to be used as a packaging
material for lipid foods.
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F); DSA100 AIEEfAA Y, TEE Kruss 24F];
AT-3000 BG4 L F 7 REIRIRAIL, mr kAR ( 2R
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1.2 XWHE
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m-SiO, B L il % 27 SCHk[12]: 85 0.5 g SiO,
BT HF 100 mL ZFEAWRH, #4719 30 min, i
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WPINAZE R, ZER WIS N EC BTN 5%,
IRA YA H IR 1.2.2 5007 B 48 I

LW BB ST . H 4 GB/T 31604.1—2015
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MHT, B RAEBF (KBr) F 100 °C F 4 12 h,
EBRKA . ¥ KBr FE R ALE R, FHB AN i
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2 HRSITR

2.1 [% SEM &#f
K 1 kiR SEM A,

v “a
o

Kl 1 EC-Si) (a). EC-Si; (b). EC-Si; (c). EC-Siy (d)fIFERY
SEM K
Fig. 1 SEM images of EC-Si; (a), EC-Si, (b), EC-Si; (¢)

and EC-Si4 (d) composite films
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Fig. 2 (a) Formation mechanism and (b) schematic preparing process of composite film
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Fig. 3 FTIR spectra of modified silica alcohol sol (a), EC
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Table 1 WVP and mechanical properties of composite films

Film  WVP/ (g mm/

samples (ot - b - kPa ) TS/MPa EB/%

EC 1.216£0.021°  12.22040.768"  8.611+0.358°
EC-Sii  0.625+0.034°  15311+0.431°  6.979+0.235"
EC-Si;  0.563+0.042°  14.998+0.328"  5.696+0.585°
EC-Siy  0.549+0.042°  10.452+0.369°  5.405+0.315°
EC-Sis  0.921%0.080° 8.298+0.5596¢  5.025+0.190¢

F: AFEFER (a~d) RFEMHFEG ZHA B EE2ER
( P<0.05),

#1458, 541 EC JEALL, m-SiO, B
B I AR T B K 28 95GE I R 5. — i,
T Si0, ik VB R AR K, TEE K
FIRE AR Z f R, Pk, S0y e Py A i
B K & TR0 B —Jr T, m-SiO, BEIR B Y
TS T e Sk PERE AT, BRI T B 5 K2 T 10
MEAEM . (A, 4 m-Sio, A K5 EC B ik
LRI 3 1 2 i, BEAY/KZ87R0E S R B0E N, X &
TR LR L5, SERTPR 75 EC &
JRERL & R, TR AL A R . SRS,
EZE R ASARAN L, B A7 T 2K o il ad 2
B, R, RS R BT
2.5 BEAFiEsE

WM 1R, m-SiO, BEVE A MRG58 T B 1Y)
PR, 4 m-SiO, FER K5 EC BEA WM AR L
K14 R, BERPLRTRIER K. BEE m-Sio, A
e kst T, MR PR B T R Y A R
SR TARGNEEMA K, kRl Ak RER
e, SRR A E K, RIS EKE EC 5T
Ay HIWCRRE . ARG, HEER TORFS IR R AR A
HRITR s, HA RS hmse B i 6e >,
B, BEE YRR TF R, b7 2 i)t T4
I, AHCEMEME, SrcAki T CBIRT B%, W
T HR” R AR B , SRR T
Bifi 5 m-Si0, FEIA I HL B HE N, 52 45 IS i) W S i R R
AW R o 33X TRk BRI T 4 B B
TR
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)AL LA S P -7 T 7 A T e 1) G 2 ) B
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Fig. 5 Releasing behaviors of curcumin from composite
film (EC-Si3) to distilled water and n-hexane
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