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Fig.1 SEM images of nZVI before and after modification
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Fig.2 FTIR spectra of the samples
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A w NFERL T m-nZVI BT R PE, %s AH
LDPE 53¢ A ARG RIS, BUEY 289.9 J/g.

FETRVHRE

heat flow/(W-g™)

2} ---LDPE/m-nzVEl;
I 7| --- LDPE/m-nzvi2;
& _3l -~ - LDPE/m-nZVI-3;

= = LDPE/m-nZVI-4,
_%0 6‘0 7;) 8I0 9IO l(I)O lllO 1120 1130 léIIO 150
temperature/ C
4 LDPE #1 LDPE/m-nZVI & &/ DSC
Fig.4 DSC curves of LDPE and LDPE/m-nZVI
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Table 1 Characteristic values of samples under the same

heating/cooling rate ( 10 °C /min )

FE T,/C T,/°C AH,/ (Ig') X%
LDPE 99.2 1122 86.4 29.8
LDPE/m-nZVI-1  100.5 112.6 95.8 334
LDPE/m-nZVI-2  100.9 113.0 101.7 35.8
LDPE/m-nZVI-3  100.7 113.1 86.4 30.7
LDPE/m-nZVI-4 99.2 113.7 85.3 30.6




DE €1 %= = f PACKAGING JOURNAL
2024 £ £ 16 & F 2 B Vol. 16 No. 2 Mar. 2024

mFE 1A IEE, B mnzVl )5, Z46 KM
AH,, T X, e BEAR. 42 A B m-nZVI Jit it
IO 2% W, AH, FX, BR B ORME . X2
/D8 m-nZVI 7€ LDPE (45 dhad i 1) 17 S A0 %
Ve, 4% T 45ams S, Mmife i LDPE
4k 0%, 5 LDPE M, LDPE/m-nZVI-2 & & K i 45
FREEERE T 20.1%. 24 m-nZ VI {1 5 4 Bt 2% i,
AH, F1 X, B IR A% m-nZVI %} LDPE 344k
P2, S Ss o X AT RESE B T m-nZVI BI5R, 4k
PEAS Y, Bl LDPE 45 58 T %,
2.5 NFHELST

&l 5 24 LDPE/m-nZV1 & £ BB 4z 58 B2 FHT fe
K% 5 mnZVI S RrCRR,

15 340
—=—tensile strength; 1330
14k —e—elongation at breeak . i

. ]
.l . 1310
. L300
., g
12 {200 £
{280 &
e * ks
; R

- |

o —>

tensile strength/MPa

1 1 L L L L L L 230
05 10 15 20 25 30 35 40 45
m-nZVI mass fraction/%

8 .
-1.0 0

5 LDPE/m-nZVI K &EMRHEE . BEHKES
m-nZVI @EMX R
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Preparation and Properties of LDPE/m-nZVI Composite Films

OU Hongtao, XUE Qiong, YANG Junhong, LIAO Yuyuan,
WANG Kemeng, JIANG Xiaolong, WANG Wenguang, WEI Shanshan

( College of Package and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to overcome the safety problems caused by the mixed-packaging of small-bag-deoxidizer
and foods, sodium oleate (NaOl) modified nano zero-valent iron (m-nZVI) was prepared by liquid phase reduction
method with potassium borohydride (KBH,), which was fused with low density polyethylene (LDPE) and pressed
into film by thermal press. The LDPE/m-nZVI composite film for packaging was prepared. The resultant materials
were characterized and measured by Fourier transform infrared spectroscopy, thermogravimetric analysis, differential
scanning calorimetry, universal testing machine and gas transmission rate tester. The results show that m-nZVI and
LDPE were physical-blending. The presence of m-nZVI had no effects on thermal stability of LDPE. With increase in
m-nZVI, the tensile strength and elongation at break of the composite films increased and then decreased. With m-nZVI
weight fraction at 2%, the tensile strength and elongation at break of the composite films reached the maximum,
increased by 41.4% and 23.4% respectively compared with the virgin LDPE film. The oxygen transmission coefficient
of the composite film also decreased first and then increased. When the mass fraction of m-nZVI was 3%, the oxygen
permeability coefficient of the composite film was the smallest, which was 40.9% lower than that of the virgin LDPE
film. The addition of m-nZVI improved the composite film’s crystallization behaviors, and m-nZVI played the role
of heterogeneous nucleation by improving the crystallization behavior of composite film, as well as the structure and
properties of composite film, and enhanced the mechanical properties and barrier properties.

Keywords: low-density polyethylene; nano-zero-valent iron; oxygen barrier property; packaging composite
film
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Abstract: In order to select a drying method that has less influence on the quality of lily, the indexes of color
difference, enzyme activity related to browning, antioxidant capacity and chemical index content of lily samples treated
by three different drying methods (FD: freeze-drying; CD: convective drying; VCD: vacuum convective drying) were
measured, and the correlation between each index was discussed. The results showed that the color difference of FD
samples was the smallest, while the activities of PPO and POD were the highest, with the highest contents of hydrolyzed
amino acids, polysaccharides and alkaloids as well. The FRAP values of VCD samples had the best antioxidant activity,
followed by the FD samples. Therefore, freeze-drying can better preserve the nutrients of lilies, and the quality of dried
lilies is also closer to fresh lilies, which provides a certain theoretical basis for deep processing of lilies.

Keywords: lily; freeze-drying; quality
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