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Preparation Process of Waste Paper Fiber Foam Material Based on Composite
Foaming Agent

JU Yang-ni', FENG Jian-hua', JIANG Xing-liang®, ZHANG Xin-chang'

(1. Jiangnan University, Wuxi 214122, China; 2. Jurong First-Horse Packaging Co. ., Ltd, Jurong 212400,
China)

Abstract: Foam material prepared mainly by waste paper fiber is a new cushion material in recent year. Three
single-factor tests were designed. Waste paper fiber and starch were used as main materials; two kinds of foa-
ming agent were applied to the material with three kinds of combination; and microwave radiation method was
used to prepare paper fiber foam materials. The density, foaming rate. foaming weight loss rate, and dry
weight loss rate of the molded samples were tested and the influence of different foaming agent formula on sam-
ple properties and fabrication process was compared. The results showed that composite foaming agent has bet-
ter foaming effect and less energy consumption than single foaming agent.
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Tab.1 Formula of three groups of test

R A /g WEM/g PVA/g K/g  NaHCO,/g  AC/g mur/e  HiM/mL CaCO;/g
1 80 10 5 250 1.6 0 1.5 4 1.2
K 2 80 10 5 250 0 1 1.5 4 1.2
R 3 80 10 5 250 0.8 0.5 1.5 4 1.2

* RATHEZ G KRN 60 % 42 A7 O IB AR LT 4

WEARAIG, DINEERBBR(@FIFE
REERAORYAL, iR EZEHNaESAK
BZANSELX, BINNENRBEER), mFER
FIRTZE, /KB GB/T 8168 —2008 B AL DM
BEPS RSN SE S TAERTI 10 cm X 10 cm
BRI, AR E (23 £2)C MR E (50£2)%
FHTE 48 h B, MIEFE@NRERR Y, /I
HERBE., SRMNE 2,

2 ABRBER

Tab.2 Foaming test results

WEEHE kil b2 T
[(geem™™)  fEFR RER/U% O REER/N%

1 0. 281 1.35 49.55 32. 06

I 2 0.231 1.55 52.70 30. 01

5 3 0.136 1.83 63.92 19. 97
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Fig. 1 Scanning electron microscope picture of the waste
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paper fiber foaming material (magnification: 80)
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dry weight loss among three groups of sample

IR EMAEZBMIOBESIE: KEIRBRE
NEBFINE, BFRNBPXDRETDST LB
R, Wi FERELHEEZBKDFLSIE,

RAARNKDFDAME D : BEBXKISEE K.
BHEKUBZZRENKESREBNRSE L, 56
XPKDSHERSHTUD SPHNRELGERME
HitB, =2 MARAIE iR 2B, HFZABARR
5, WL BRD, HFEART BB KD TR
RUEEERE , B RBRERRA, GRTIRIY,
BFRABANEPEEAEXKD TRY, U NR T2
USHEAUASSHKDFRINEEEEBFRNE, T
BRREER,

2SR BIIRE, R BE - B 2
JRAE R 2 P ARBAIZEE A8, N A BRE
KRN, FIRREERRN, BIEFPRBO XKD EN
BRANABIUEPRE, T RFBEHTFERILZE,
EWFREERR, ERETPNAX—RFHETES
7578 TIRIYE), DLIBERE,

2.3 EHAFHMMEEDH

B 1d B2 BRI 4, RSEQEFIE
G.ENRH, B la EMRXREBNEBHEER. BE
la K, MRRBREE, X2 HEA . KERFAE R
RETR—ERRT R, LBIUREPIREE,
EMREZREERDELT. B 1b 2HRIAREESL8Y
SLBESIE, BE 1b K, MRNESELRES, AL
WIS PVA FEFIBVER T, 2ERINEBIGS
R, FEAUSLBES I, B 1c B, S RAEA NI+



{26 T2

PACKAGING ENGINEERING Vol. 33 No.5 2012-03

46 B

FERRALA MRSLEL, 428, 5EEKX
S/ XENSLEI , AMTRHRIH TR 8y & P It

BEo
3 &g

AERIEFSEMII.BMREILEI T, A
RS ERFIDBERA—HITDRABHER, I
TRARE-KBA, BREE AN, TR
NIUBEZKETEL, BN F I ENE, B8+
BEVBEFRE IR D

S X

(1] T %7258, W MR, 45 Hl W 2F 4 205 92 b 6326 14 ) 1 B
L], 1% TR, 2006,27(2) :50—51.
DING Yi, LI Yao,ZENG Shan-qi, et al. Development of
Plant Fiber Cushion Packaging Material[ ]J]. Packaging
Engineering,2006,27(2) :50—51.

(2] KWL, ZEHF. 4 R4 K EE 284 R & T
AR, A% TR, 2006,27(6) :116—118.
SUO Xiao-hong, LI Xin-ping. Research on Preparation of
Fiber for Foaming and Buffering Packaging Material[ J ].
Packaging Engincering,2006,27(6):116—118.

(3] BEJGAk. 368 A KWE b BT[] ] T2,
2007,28(5) :46—48.
LUO Guang-lin,PEI Lu. Study on Pulp Foaming Buffer
Material[ ] ]. Packaging Engineering, 2007, 28 (5): 46 —
48.

(4] 2008, O 6 AH W 2T 4 A5 i) i OC 8 A= 7= R BF 5
[DJ. B 5 K TR K2, 2008.

Armar s m AR AN A AN AN

L6]

7]

(8]

(9]

LI Yuan-yuan. Research about Key Technology in the
Process of Producing Foaming Plant Fiber Molding
Products[ D]. Chongqing: Chongqing Technology and
Business University»2008.

I3 SR WU AL Y 2T A A2 AR P E] L CN 00114543,
6[PJ. 2000-10-25.

SU Xiao-hai. Double Foaming Plant Fiber Packing Mate-
rials: China,CN 00114543, 6[ P]. 2000-10-25.

SCHUBE H.REGIER M. £ i # J i T4 AR M. #
KRR B LRt o E R T R 2008.
SCHUBE H., REGIER M. Microwave Processing of
Foods[M]. XU Shu-lai, ZHENG Xian-zhe, Transl. Bei-
jing:China Light Industry Press,2008.
ARAkIE R REAR  REAE AT SOk R CVI LTl C/C &
A RERLTD. B R R AR 2009,24(2) 1136 — 140.

70U Ji-zhao, ZENG Xie-rong, XIONG Xin-bo. Micro-
wave Assisted Chemical Vapor Infiltration to Prepare
Carbon/Carbon Composites[J]. New Carbon Materials,
2009,24(2) :136—140.

B R A, SE LT ANSYS B SO i 44 BRI
O T O A O L S e [ L R LA
2010,8(2) :204—207.

LI Zi-guang, REN Wu, HUANG Ying, et al. ANSYS-
based Temperature Control and Simulation and Experi-
ment on Microwave-heating Recycling Asphalt Pavement
[J]. Chinese Journal of Construction Machinery,2010,8
(2):204—207.

VEIR I, AN &R AC 4l J1 2= ik e [T ] U T
A ,2007,54(2) :80—83.

XU Zhi-guo, SHI Yao-gang. Kinetics of Decomposition
of Blowing Agent AC[]J]. China Rubber Industry, 2007,
54(2):80—83.

S Y VOV

(E3% 5 70

[5] MAHALIK Nitaigour P. Processing and Packaging Au-
tomation Systems:a Review[J]. Sens & Instrumen Food
Qual,2009(3) :12—25.

(6] F&fh BUCaAR 22T A4 T/, 2002,23(1) . 1—5.
WANG Zhi-wei. Modern Packaging Mechanics[ ] ]. Pack-
aging Engineering,2002,23(1):1—5.

(7] BofR <, 3Buf. vl 42 )y 4 1 &% PLC 7E W2 pl 11y
B AILTT. PaAbAR ok ~% Be 22 4i2. 1999,17(3) : 102 —105.
DUAN Chen-dong. GUO Yan. Programmable Lolical

[8]

Controller (PLC) Application on Battery Packaging Ma-
chine[ J]. Journal of Northwest Institute of Light Indus-
try,1999,17(3):102—105.

LB 2L, B BT T — IR AL AR R AR A L R
i3 [1]. 2% TR, 2008,29(10) : 138 —139.

SHEN Meng-hong, WANG Xian-cheng, HUANG Fang-
ping. Design of the Control System for Integrated Cake
Packaging Machine[ ] ]. Packaging Engineering, 2008, 29
(10):138—139.



