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Research on Mechanical Properties and Heat Seal Performance of Soybean Pro-
tein-celery Composite Paper

SHAO Cai, YANG Chuan-min, WANG Xin-yu

(Tianjin University of Commerce, Tianjin 300134, China)

Abstract: Soybean protein-celery composite paper was prepared by spray coating soybean protein on celery
paper. The mechanical properties and hot sealing performance of the composite paper was studied. The re-
sults showed that the compound of soybean protein suspension and celery paper makes performance differ-
ence of each part of the paper decrease, which obviously improves the uniformity of its mechanical properties; hot
sealing of celery paper was realized, with the maximum average heat seal strength of 160. 560 N/m.
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HSG-C 31,
1.3 FEENHE

IWETZ(ERS. 2200710060405, 4)BIE . &
T, mEESR, DU IRGEARERRA, & LRI
BRARYEEENE ; EMEI RS, BIEMEET
ERSERRKE—_RERE, LT8R, NES
FIFmFELS
1.4 REEQ-FXEEHNFIE
L4 1 KRG FABTRBH &

AERE . AREB. FBXK-NANORKR
(80 CIBIRKB AT ) >HHELY 60 min—>TDA
W0 (CMC H B ) >~ i 2y 30 min> K2 &S
FRR o
1.4.2 HEAEEH#&TEHE

SRR . ATEBERE R -FE4—~>L
R TFIR- A EB-FEEE M.

1.5 R2E[-FREEHKNFMHEEM

KHlSEHOATES-AXESAMNER 23 C,
YR EN 50% BFH FHMAE, R/DF 40 h
(ASTM Standard Method D 882-0107) | M\ 4B 5 3£ 45,
TERNIR . EUERIANES 300 mm T8 25 mm BYITUAE,
NEEEE d,RGEH XLW-200N EELE8 SR
N Ed T RSB BRI, R ERWB B 250 mm, K
EROEREN 25 mm/min, B IR 10 REZTE
Cs
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1.6 REEQ-FEXESHATBEMNRK
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Standard Method F88-001 Y5k, A HSG-C #
HMUNATESAXETHAHTRANUE, &
XLW-200N B82S A1 DNl L TN E, 1mAE
HAWE 80 mm. B 25 mm BNHFE , GESHAELI DR
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504 BFMETMANE, R/DTF 40 h, REDIWBH D
100 mm, XKEBFNRE 250 mm/min, F T
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2 BR5E

2.1 REEHBURRXF XA NSRRI

Bl 6 HARAZESRE JRNFILAINKRZ
FEO-FXESHIWE, DBIRS N S1—S6, A7 X
ENBRINE, D BIe 9 S17,82', 83", 847,857, 86,
UENEZDQAND, EEDONED, UEET
FM NS RIE 1,

R1 AXRES5EGENFHENLL
Tab.1 Mechanical properties comparison

between celery paper and composite paper

W R PUKII/N PUIKSREE/ MPa WRERUEMR/ %
S /mm  BEE G B BEE ShA)
SI 0.195 67.323 69.292 14.326 13.723 1.6 1.6
SI' 0.206 74.683 72.709 14.865 13.782 1.6 1.6
S2 0.180 58.476 72.243 12.869 16.210 1.6 1.6
S2' 0.192 70.656 73.182 14.676 15.331 1.6 1.6
S3 0.193 61.093 56.446 12.250 12.232 1.6 1.6
S3' 0.194 70.931 76.952 14.633 16.454 1.6 1.6
S4  0.151 60.813 49.442 15.767 13.401 1.6 1.6
S4' 0.178 62.882 63.875 14.075 14.364 1.6 1.6
S5 0.156 64.136 62.845 16.449 16.338 1.6 1.6
S5' 0.159 64.338 70.291 16.529 17.316 1.6 1.6
S6  0.184 57.891 64.730 12.456 14.183 1.6 1.6
S6' 0.180 70.962 75.417 15.688 16.813 1.6 1.6
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PR G BAIRAMAUNBRPEN A X 45BN A & K #20a , M
BUMESAXAEEEESENN B, KEEBS-
FRESENNKNETLFZEOTK D, TEE
S4'5 St AT KB 62. 882 N 0 60. 813
N, REEB-FXESANEQNK DES/NFoFR
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Fig. 1 Change of tensile strength of samples
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Fig. 2 Changes of heat seal strength of samples
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Tab.2 Samples’ mean heat seal strength
S FHAEEE/ (N - m D
s1 135. 306 (4]
S2 137.370
S3 146. 644
S4 118.018 [5]
S5 132.002
S6 160. 560 6]
3 B
[7]
D XEEG-FRESHNNKDRINKRER
WEREEMEE, BRAREORES REAER
BNES,BEFXASZITEoMEERR/N,BHE o]
R T AXAIBM YN,
D ASBOSAXENES, UTHEEED
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S Uk :
[1] AARNIO T A. Himaldinen Resources,Conservation and [11]

[2]

Recycling[J 7. 2008(52) :612—621. (RATE)
T, AR M de e E R Tk A,
2009,

FeaS A Bt (D], Jb st . A mt Tl K%, 2004,

BELGACEM M, GANDINI A. Monomers Polymers and
Composites from Renewable Resources [ M. Elsevier,
2008. (RATE)

KIM S W,LEE S H,KANG ] S,et al. Thermal Conduc-
tivity of Thermoplastics Reinforced with Natural Fibers
[J]. Int J] Thermophys.2006,27(6):1873—1881.

LM RARGENEER A S REPEEAL G R
R ARG [ D, AR« 75 MO, 2008,

MARTINS I M G. New Biocomposites Based on Ther-
moplastic and Bacterial Cellulose[ J]. Composites Science
and Technology,2009(69) :2163—2168.

T T BRARNE 15 R T FSEER AR s Bk R Y
e ()] A2 TR, 2009,30(7) : 1—2,

WAl I 050 5 4 L R AL B0 5 3R 0 7 3 UL AR 1
RERYRZIRA (] ], AL AL 412, 2010, 41(6): 160 —164.
e R, £ 0T 1A 5. Lt SR 400 A W45 1 K AL
PRAEBERT T LT 1. RAL HLBE 2412 . 2010, 41(S1) : 216 — 219.
ASTM. Standard Test Methods for Tensile Properties of
Thin Plastic Sheeting (D 882-01) Annual Book of ASTM
Standards. Philadelphia [ K]. PA: American Society for
Testing and Materials, 2002,

ASTM. Standard Test Method for Seal Strength of Flexible
Barrier Materials (F 88-00) Annual Book of ASTM Stand-
ards[ K]. PA: American Society for Testing and Materials,
2002.



