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The Influencing Factors of the Expansion Ratio of

Starch-Based Biomass Foaming Material

Zeng Guangsheng, Chen Sanmei
( School of Packaging and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China)

Abstract: With glycerin as the plasticizer, the wood fiber as the reinforcement, corn starch as the substrate, PVA as
binder, AC/ZnO as foaming agent, wood fiber reinforced corn starch composite materials were prepared by melt blending
method. The influences of extrusion pressure, extrusion rate, heating temperature and moisture content on the composite
foam’s foaming ratio were researched. The results showed that the expansion ratio of the composite materials firstly
increased but then decreased later with the increase of extrusion pressure, when the extrusion pressure was 80 MPa,
expansion ratio reached a maximum of 14.8. With the increase of extrusion rate, the change trend of material expansion rate
was nonlinear, with the extrusion rate of 20 cm/s, expansion ratio reached a maximum of 14.8. With the increase of heating
temperature, the expansion rate of the material firstly increased but then decreased later, and when heating temperature
reached 135 °C, expansion ratio reached a maximum of 13.8. The expansion rate of the material firstly increased but then
decreased later with the increase of moisture content, and when the moisture content was 13%, foaming ratio reached a
maximum of 13.8. Summarizing the mechanism and analyzing the changing curve of the related parameters and the foaming
ratio were of great significance for optimizing the processing technology of materials.

Key words: expansion ratio; extrusion pressure; extrusion rate; heating temperature; moisture content

WK BEE . 2014-02-26

E£WH: BFAARAELSTINE (61174100 ), B4 FHE I 4P HI5E (2010IT4039 ), #mA B & T kA5
BEEFRWHE (12CY015), #1FA ARFERIRFEELS W E (13171024 )

YEERI : ) (1975-), B, B O A, I8 Tak RFRIZdrz, -4, 2SR TR KSRy 1 TR )y H i oF
%%, E-mail: guangsheng zeng@126.com

WBEMEE : PRt (1987-), &, WWPHAMA, B8 DAk Rl HA, FEZRGE 10 0 & 40 AR T R ek
E-mail: chsm19871031@163.com



2 1l %

EE 20144

1 B=HAIA

BURL S A28 AT AR T A R 28 A1 1 [ B
WA R A R T R P——H 22 ™R s’ Xf
BT A 25 I it F ) i 3 B 2 IR o Ry T G2 i ik —
[, M 20 H22 70 AR, B TAEE AR
TR R AR K o VR OREF 4l T H B Ak
AT AR . T AR RS L A, O AT R A
A5 F FH %) FE 2 DR

E1 U1 S NG s 1 R S 22 K | B -
PIAPEREN) (thermoplastic starch, TPS ), —H JEIVAK
PRI RT )55 0 # Hh 0 2 TE J  h ReE i) E, ERT
RES A A RIVE A R EE 45 &, JF BLRESE M bk
HIRITE . ARG UIR R, TR 1 9 %4
TP T Hh B K E G IR RN, (2, —
F IR AE — o 1 B, T EL R B0 Y T A )
P FR IR E A R A A RHETTT IG , Z WK, S2Br i
UIXIER g

N AME Z2 0 5% 35 LTI P TE By b4 R Hh i AR
WEF 4ERILL S 45 6 LA VIR A IR D145, DA R
IVEVE R A BB IG , IF BB AR . WK
JI2EPERE . RIEVERESE . AR AEE M B AR W) i
RUMBE DT TS T R A9, XIS R AR ) 21 4
SRRTE R SE AWM LG 12 Re . DURCR R . 2
250 S A5 B A Rk BB )52 i SRR A T B TR A
A BF5E0

A W) 2 4 3 5in K VE K 52 5 AR B R R
TET A LLSE e MR A, & —Fh ek (R ORAYBT BB
B, B R LR 5. Ik, B TEmEEEY
FUR MR A R B s 2R, X FEEM B
IMTSH SRR RMGRZEWRR, DRI E
WHPRH I LT 224%, AEEENE L, FE, H
R 45 R S BR A - B IR A7 (45 3 5 3L

ARG LA EORTE M o B4, A 27 2ty 3 ik
1, BZHEE (polyvinyl alcohol, PVA ) HEEZEHI,
H A, A W EE% (azodicarbonamide,
AC) /ZnO N, TR AR e & TE# /
AL A WA R, IF Bl b, st il &
AREPREHET  BRR S IHGRE . KR
SRR X A AR WA SRS, A5 AR
R Bl A A TN TS 5500 A A i AR Ak A A G il £k
&, DT A5 B 54 P 2F 2 3 5 £ OKVE R &2 G & A
BER LA R I KB A C SRS [FR, Ar o ds
Mz, B2 FBEOX AR TR, DU B
Tl 78 W] A W A b RHER AL — i R BRI S5 KA -

2RI
R E5igE
1) EZFR
FORVERY, BRG, IAbA™ fh e Sk Ak AE %G e
WA BR A R A ™

REFHE, 100 H, 1585 BH TRV B ST AREF
ARk ) A

RoImmE, Tk, SEAL EEAm TG
FRRAF A7

Hh, rbrat, WL A B Fl A

L7 —H R —~Flg (dioctyl phthalate, DOP ), T
W%, BFEgilF s TIF & A BRAS 7l A

A e AC, H700, F#MTTRIAML T AR
ISEIAE

ZnO, RSk, T HITTm B IR A R
A7

2) (R HR&

SR HAL, CET-35%1, BMHEFERNE (BaT)
HLIAT BR A R A 775

FEEILIE AL, SHR-10A B!, skZE M ZHA
BN A7

HLFRF, ACS-30%1, KBRS & PRA /A ™

L PAIE R XU IRAR, 101-4-A R, FVRRIEES
SR A
2.2 RAEHE

1) B FOKTERY 5 AL 453 5] B T H P I 55X
THEAET, T80 CHMREE T T 24 h 5, BHIFH;

2) K FOKTEM RN - AR R —aEfg (H:
i, HS DOP M Z L E R 2 1) #—EM
FLB A SR, L H A T IR 20 min, 1R
JEHRE 24 h, (EHFEEEK;

3) EPVA A —E il K, Bipli e
BE, W THE 12 h, i PVA S0 ;

4 ) KL 45 JEURHE — R T EL A i SRR AL
TR RS 15 ming

5) BRGS0 JECRHIN AR AT 85 LI T 5
B &

PTHESE, FEARIAN T ST s &
A s IR RS 1 IFE BT 3 K 10 em BRE SR,
RO R PR BB, DA B AN 6] B T 25 S 806 R &
NaRERESiOE-A
2.3 HEmEZAEENNE

VEMS / AR AL 25 R AR I B AL 1 A
B, FERR MG A K, AR SE LA ) ik

2.1



2 BHE, 45

TE A A W T R A R AL AP R R M P 3

BRI G, RIBREAT R AT A
E=R./R,. (1)
s R OWULRRE S R AT A2
R, N IR #R AT A2
FLRIRE SRS E T , 2 IR GB/T6342— 1996
CHL TR R 545 B RSH R 5 ) Hh 22k 1A T

3 GRSt

3.1 HHEAXNMHRREERHORE
PGS VE R / HEY LT 4L 52 G MM R R
FEARBEET R AL R R MLk, Wik 1 s,

expansion ratio

40 50 60 70 30 30 100
extrusion pressure/MPa
BH1 SHEASHRBEZAEENXSRME

Fig.1 The curve of extrusion pressure and
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