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ABSTRACT: This work prepares biomass packaging material with wastepaper fiber and crop straw as the main raw ma-
terial based on extrusion processing, studies the main factors that affect the mechanical properties of the samples and re-
commends the optimal formula. Wastepaper fiber and crop straw were used as the main raw material in this article, and the
raw material was stirred and mixed with a certain amount of starch, glycerin and PVA. And then the biomass packaging
material was made through extrusion processing in order to realize the continuous production of the environmental pro-
tection packaging materials. On the basis of single factor experiment, how the mechanical behavior of materials was in-
fluenced by the ratio of base material, starch content, the content of PVA and the glycerol content was investigated by the
orthogonal experiment. The results showed that the starch had good compatibility between wastepaper fiber and crop
straw after 15 min water heating under the condition of 85 °C. The degree of the four factors’ impact on the compressive
properties was: starch content > PVA content > the ratio of base material > glycerol content. The degree of the four factors’
impact on the flexural behavior was: starch content > the ratio of base material > PVA content > glycerol content. In con-

clusion, the production of biomass packaging materials through extrusion processing depends on dispersible uniformity
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and viscosity of the mixing materials, which use the wastepaper fiber and crop straw as the main raw material. The me-

chanical properties are better when the ratio of base material is 2 : 3 (mass ratio), PVA 2.5%, starch 9%, and glycerin 5%.

KEY WORDS: biomass fiber; extrusion process; formula

W BT IR B I/ S PR T R RS AL, (A
Jo I i o vl 5 4 A 1) S5 A OREE O A0
ARl MR T 2 — 120 Ak, 3k R AR R4
Tl R AR, 7= A T Kk A B TH B ARAR 4R -
TEAM GBI, RAEYRFF =R, FIR
I, FIFHBRAR R AT 25 A2 Wy o e il 4 7 B A0 e b
B, WERED RS I RE, SCREIR P IR0

WA YER RS B R R, AR A
PERPRL A £ 7 1k 22 AR S, JiE T LR A
T2 PSR 5% AL £ i TR AR — B T LA
SR SRS IERHOL, TR R I L SRR B %
VAR AR 0y F2 250K, il 5%t T 2048 1 R] o8 4x
i1 A A R R R (AR AR, R
PRV f—, ELRE RN PERE S SE PR 2 BORZEE
SCHR B — TR A9 2 T B 2 A A ) T R A
BHRC T K 260718, KRB T RIEMIFSAT, B
IR T BRSSOl AR A P RN HIBE R 1 Ak
il o HL3 o A R 2K S 0 E B SR) AY  RVE L ad
i TR PR AL PEAT 5T A 20 4 2 A DR S5 %68
Fril TR ; fn, i SRt s E Y
PR 5 R R B R S ) 24 PR RE A RE R, A E A
Ly

1 X

1.1 #FR5EE

WAk« 7= PR TH FUAS AR, T 40K Ay 3t 30 A B 4G
FORFEFF, TR I b X E R FE AT AR £ KTERS,
A AR BR, b5 7220 SR AT BR 2 7] 5 i,
T4l AR, B E R TR ARAR; PVA,
A Ak BR, [ 244 b2 50 A FRA D

W BT RF, JCS-600, HLFEHEHARL
A KL, WF4030, Jbat 284 RS A R
N SERBEEEAL, TO7-PFL B, RBHE A4S A
BT s EIVE IR ST 4H , DHG-9070A, T
AR N E T EINE o E) /AN @ T N W S-S T
HH-4A, MR R BR A R 5 B0 e s g i
S FENL, TB200-SH A, Fighp AR ; 2
FEEF AL, T4 0 VR FRA 7 5 fE R E

TBA6 , THS-AOC-100AS, PR 7 BHE B A7 FR A ) 5
TTREMEHAIGHL, LRX PLUS, #[E LLOYD 2\l ;
eI AR Y, Discovery &% HR2 %5, SE[E TA
Nl

1.2 REHRHEHZE

1.2.1  fikb#E

JRARTRALBR . 1 S0 R IH RS 48 IR I A
KPR, PR BEHEREAL. AL,
K AR, TEEK T R R sk, EE A
M B RS TR B 3 B T, A K IZ 2 h,
#%H . PVA kb, =ET, PVA e /KR
2 hJa, SFHMEFTKE M, BEZREHERAE
90 °C, JFHBEESEREHTE B 2 2. B
D PVA VS, T 1 ~ 2 Tl , 5 a5Ehei 5
P, UL B eV
1.2.2 ke

BUS 5 A TH BURR A, 2BRZ 40Ky, ¥
PARTESL BB IEHLPATES 5 min, 1530 EAREF4E
PRt —E RS AP R . JENS . PVA AT . H IS,
W IE RS AR R IR A A5, SRR 4R E
A, PR HA PVA I WBOMA LRI A Wk b It
PEFEI 5], SRIGAEAE IR K VA B TR VA AR 15 min,
KIFIREE 85 Co Ji 8 HUIB BT Hh bk 1) 15 o ik
FREES , FHRAYARHE AR A, AR5 B sk
B — 5 R TR ]

1.3 AREIT

TEZSL T, TR S KR A 70%, HilE
4 1.2613 g/mL, FUEFFHF i HL% 3 % 2 4 30 t/min,
TN 65 C.
1.3.1 R

MR R I, A3 BT S L] (R AT
HIEARM BRI ) . k. PVA FIHme 4 45
R 2R S0, 3 e W R 1 e WARRIE , B 45 T &
RV, DABRTIE SR (0 IR 5% o AR B i 56
SR VOE A R R0k o & 5 R 2R e TR o3
BCLb WLER 1, Ho 4 W3R Es], B S PVA i



B371E HITH

FAR A AE . B HE s R B R A - 87 -

SR CONBER BUR ML, D B S
F1 BRFXWEMAEL

Tab.1 Ratio of ingredients in single factor tests

LHSES

S B/% Cl/%  DI%
1 1:2,1:1,2:1 5 7 10
2 1:2 5 3,7,11 10
3 1:2 2.5,5,7.5 7 10
4 1:2 5 7 7,10,13
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Tab.2 Factors and levels in orthogonal test

K Ak
A B/% Cl% DI%
1 1:3 1.5 5 5
2 2:3 25 7 7
1:1 3.5 9 9
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Tab.3 Performance test result
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1 1:3 1.5 5 5 933.3 50.2
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Tab.4 The range analysis of the mechanical properties of materials
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