I N H37E HI15H
<72 - PACKAGING ENGINEERING 2016 4E 8 A

HEXEERARTERAREEMBIRG &

kIR ', =, mEw, IR Y, EFE D, KB, kHE
(1.YLR K22, 36%% 2141225 27195048 B b et il f“*%&?kﬁ S0, o 214122)

BE: B6) AXSBGARKEN, HEBERRRKOEMHFHR LR, Tk ARBEHEFEIL
8 E FLAF SRR . DN EREAT A EAAM, AR 845 F &8 (SPD A IR A, ui#uil%t%'léié)ﬁﬁﬁ:@
FAE AT R AR BEAT I X, KA R RAE B A T A, &R AMWAl, AmA. AM. T
LHhK L FS MR E AL, & NaOH, Ca(OH),, CMCNa, Na2B4O7'10H20, SPI, &, %
A REHA 001 :0.01:02:0.06:1:10:7:3, RERKAPHIERE 140 °C, # IR
8 4 30 min B, FE&MAL, Bk TAKE ﬁ’?fw}_ﬁj‘lﬂ/ﬁx; 11 min, R&FFABRFTRACEHSHE
JE A 550 kg/m®, k%% A 18.38 MPa, FEMEAEE A 1926.73 MPa, A48 %474, £ SPI &
BB BLAL K S A A T KM R TRAMGAE AR B OR R R S XA AL, DA & R — e R R
89 R T B R A A

KR BAARAME, BA g, B4, RSB, ABA,; LA

FESES: TB484.6 XHEIFRIREE: A XEHS: 1001-3563(2016)15-0072-06

Preparation of Lightweight Wood Substitute Packaging Material by
Modified Soy Protein Adhesive
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ABSTRACT: It aims to prepare a lightweight wood substitute packaging material using soy protein as the adhesive and
study its properties. Lightweight wood packaging material was hot pressed by using different forms and proportions of
waste corrugated cardboard and wheat straw as substrate and modified and mixed soy protein isolate (SPI) in different
ways as adhesive. Then material properties were tested to determine the optimal formula and process parameters. Selec-
tion of modifiers, mixture, substrate and process parameters was closely related to the material properties. When the pro-
portion of NaOH, Ca (OH),, CMCNa, Na,B,0,210H,0, SPI, water, paper fiber and straw weight was 0.01 : 0.01 : 0.2 :
0.06 : 1 :10: 7 : 3, hot pressing parameters temperature at 140 °C and pressing time 30 min, the proposal was optimal.
Microwave preheating could obviously shorten the hot pressing cycle and improve the sample performance. When the hot
pressing time was reduced to 11 min, the density of light wood substitute packaging material was 550 kg/m’, bending
strength 18.38 MPa, and elastic modulus 1926.73 MPa, which complied with relevant standards. In conclusion, the mod-
ification and compounding of SPI can improve its adhesion and water resistance; microwave heating can improve the
thermal efficiency and the sample performance. Therefore, it can be used for the preparation of lightweight wood substi-
tute packaging materials with zero formaldehyde release.
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Fig.1 Form of the Fiber before and after pretreatment
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Fig.2 The impact on the material properties of the substrate

2.3 I ZSHxhliEiEae

% e

L CMCNa & it SPT WA, $&IER 1 317
IEZEIRE:, P as LR 2,

XA R R B P A o R R A B R
RIATHZE T, S5 LR 3,

®2 IZERARBER

Tab.2 Results of orthogonal test of formulation and process

e RIS ——
A Tasy : il 35 2 /MPa VAR i/ MPa W 7K JEE I ik %/ %
A B/C C/min D

1 1 1 1 1 4.60 544.96 13.8
2 1 2 2 2 6.96 799.78 12.1
3 1 3 3 3 8.07 883.08 9.0
4 2 1 2 3 7.98 837.97 5.2
5 2 2 3 1 12.32 1260.85 7.5
6 2 3 1 2 7.24 685.10 4.8
7 3 1 3 2 7.97 645.82 4.9
8 3 2 1 3 10.65 902.92 9.3
9 3 3 2 1 12.72 1294.68 6.5
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Tab.3 The range analysis of MOR, MOE and TS
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Tab.4 Comparing the results of different optimization
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