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Study on Optimum Hot-pressing Process of Waste Tetra Pak/Wood Com-

posite Board

SUN Xiao, WU Zhao-yun, CHEN Jun-cheng, WANG Run-li, LIU Jing, KANG Liu, HUI Fei-fer,
ZHANG Qiu-hui

(Beijing Forestry University, Beijing 100083, China)

Abstract: To improve recycling efficiency of waste Tetra Pak package and enlarge its application in packaging field,
the optimum hot-pressing process of waste Tetra Pak/wood composite board was studied. Orthogonal experimental
method was applied in the study. Resin content, hot-pressing temperature, hot-pressing time, and Tetra Pak/sawdust
mass ratio were taken as influencing factors; MOR, MOE, and expending rate after 2 h water absorption was taken as
inspection index. The optimum hot-pressing process parameters were obtained from the experiments. The results
showed the optimal process parameters for the board were resin content for 14% , hot-pressing temperature 150 °C ,
hot-pressing time 420 s, and Tetra Pak/sawdust mass ratio 4 : 6; under this condition, the maximum MOR of the
board is 23. 1 MPa; the maximum MOE is 2917 MPa; and the minimum expending rate of the board after 2 h water ab-
sorption is 6. 1% .
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Tab.2 The parameters and results

of the orthogonal experiments
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Tab.5 Comparison of physical performance of waste Tetra Pak/wood composite board and several particle boards
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Fig. 1 The effects of resin content

on performance of the composite board

B 1a YN, IBREE 8% ~ 14% STEANZL
By, T8VERtR E 2L E BRI E) EH8E,
AT BVEBHISRE M 15. 1 MPa JZ)0% 18. 3 MPa, HERR
SN 14% 8¢ THNERERE R K, BR, RIGF—
ok S sRICkOEDWER , YR 2 B X B85
B8,2—0EEARNIMRI S RIS, BT DBE
B, MRS T EEWVEEHRE,

BE 1b IR, EREE 8% ~ 14% SBERLZL
BY, BRI B E 2 IAE EH B8, b6
B EM 1996 MPa IZ 02| 2647 MPa, [BARE N
14% By TV BRBMHESER A, B EHBENRE

B MREEAERMINEBES, 128 58
B8, SEREIX 10% 5, R BHEES EFHER
&, 2R THRREASIRELE, IENRER
EMmREC KR, —ERE LN AT NS
8

BE1c TR, BREE 8% ~ 14% SBERZL
B e 2 h IRDKEERKEX N FEEL TR, &
B8V 2 h KEERAKEM26.7% FERI13.2%
FBAREN 14% BY , T8 2 h RKEEBBKZRFH/\,
MBS T EEBZ2RN . BRET K, MM ERE
TE ,REDETRK, LI SIUE NI BBSE, RERYIR
RIREVB) VERELE T KDBH A, MR TR KE
ERAKERFE,
2.4.2 AR S ARVERER R0

RAERENRMERHRE e EEF0 2 h (K
EERKZNZINE 2,

£ 19
= 18
27 .
Z 16
" 15 o
14
120 130 140 150 160 170
PUEESE/C
a X SR AR
3000
]
£ 2700 .
IE 2400
it *
5 2100
£ 1800
1500 1 1 1 1 1 1
120 130 140 150 160 170
PUERE/C
b X S B
& 30
B
%é 25 o
ﬁ 20 \/
f“i 15 .
X 10
-~
~ 5

120 130 140 150 160 170
PUERE/C
¢ X2 WK IR BRI 2R 1) 5 1

B2 PRI R X A A BE Y R
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on performance of the composite board
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Fig. 3 The effects of hot-pressing time

on performance of the composite board
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Fig. 4 The effects of Tetra Pak/sawdust mass ratio

on performance of the composite board

BYWEEREEE, SENBIEILEE M 2287 MPa
J@N0F] 2496 MPa, FIRBSAKBRELN?2 « 8 BY,
IEBMEER K, BUEZERNRKBRIE
RS, SRR ER AR, SRR
FHESE RIES AR EERBRNZIZ K, W78
MBS,

BE4c R, ARBSABRELEL : 9 ~4:
6 SOEIRZIUET T 2 h K EEBKR | EE
BETREDE, E6MN2 W RXKEEBKZEM
26.7% NER12.4% , NFEBSKBREL NS : 6
B 8y 2 h KEERKE R/, BIMEL N
BEANRAR . KBAFKEDR, FIREERENR
MR, SR KSR B RIS 08T, BBl 5 A7 69
IKER, B FRRER K EERKE,
2.5 RIBRIFE/ RBESHRBAEDH

BB BRI bR S BREIRIBA REB  ARBLIN,
MARZIBREZER BKFIFIE G, RN BRIERSEL
MBEFH MHEE AR/ ABE SRS TIRIR
o FEBRAUERNETIAA , BTURISIHENRAIN

18 BEREE A L%,

SLEHIEBBIMBEAR Y N 300 mmx300 mm &|HF]
R/ ABESHWBEN0.75 g/em’ , BRIREESN
799 mm, FTERA BT EZ2R ALY 608 g, b1 E
SRRBINMSLERILE 6,

x6 JLMERBAMSILER
Tab. 6 The price comparison of several raw materials
Fh (UK ACTRENY
4T IR IR A R i 400
4 AR 490
PR IHF SR AL, A8 526 A 322 Uk 454
TR TR M 30 ) e Al R 490

ZhizEs, BRIARBEEEINIE N 350 ~ 550
7T, MR ARG (SKEK 8% ) K/NEFT FUty
), INI8299 450 JT/00, MSL5AS 480 mL /&R IHF
REHQWINELZ 0.01 7o, EESIKBL LS
R, RBN KBS ABREL N 4 6, JLUBE
B BREGINREENRR, ME A TS T RIS
LEREREHEIER BN A8/ KRBESIREIER
7555 36 Jv/E, B AIEE SISt T+
IR N ZERETER, BT, fIEEREES
AN DNL TN, RIPINE, BEEAKIR SR
e, REAEAIR,

3 &P

BN LER T OBILEHRRE RIEEER 2
h WKBERKZENREZZIERIC I ZSH,
Ho, ERE 14% RERE 150 € HYEIYE 420
sNEREBSABRELN 4 : 6 FETHISHEIBA
FE/ARBESRSIMEEIAZABN NERANE LY
EniE , EFFHRE R ATIAT] 23. 1 MPa, 38M&E
SHATNATE 2917 MPa,2 h [RKEERKXRR/NA
6.1% ,REBEMRMZERM EER K, L7
AEETR ZEERMBIRARTIRIRS T EEA
WERENER, BEREIMZAIR,

SE

(1] MR R FAEEE SR AR R [)]. |
TS AR ,2009,40(3) :62-66.
CUI Zhong-wei. The Research of the Recycling of Liquid



PMGERE BRIHA AR AL/ A8 S G B R AL T 2058

ANm AN m A

Packaging Paper Box[ J]. Shanghai Paper Making,2009,40
(3) :62-66.

T RRIGER. SRR AR SRR BT T]. BT
F£,2008,29(12) :56-58.

LI Ning,XIONG Xiao-li. Study on the Separation of Alumi-
num-plastic-paper Composite for Packaging[ J]. Packaging
Engineering 2008 ,29(12) :56-58.

XUREBE. ARG PR RIS FET & [J]. h E 3T
Ak,2002(5) :73-74.

LIU Ou-geng. To Develop and Make Use of Waste Material
of the Tetra Tak Package[J]. China Packaging Industry,
2002(5) :73-74.

TR SRoRER AR RIS AR I 5 i Je M
LIRS (1] A% TR ,2009,29(2) :188-190.
ZHANG Tian-hao,ZHANG Qiu-hui, LI Jian-zhang. Research
Progress and Application Prospect of Wood-pla stic Compos-
ites[ J ]. Packaging Engineering,2009,29(2) :188-190.
R, KoK, TR I ARG ORI T AL 2 P52
dERELT]. AL TR A ,2010,38(5) :28-30.

WU Bo,ZHANG Qiu-hui, WANG Yong-bo. Research Situa-
tion of Interface Chemical Modif Ication of Wood Plastics
Composites[ J]. New Chemical Materials,2010,38(5) ;28—
30.

[7]

S

(E#&% 4 W)

[10]

[11]

LU Sheng-jun, GAN Hua-hua. Effect of Processing Temper-
ature on Structure and Properties of PA6/CaCl, Composites
[J]. China Plastics,2011,25(11) :70-73.

CAVDAR Ahmet. Composites ; Part B[ Z].2011.:1-12. (fﬁ
ATE)

ZHANG Y C,CHEN X, WANG X. Composites Science and
Technology ,2008 ,68 :572-581. ( &A1)

BRIV A 56 700 o 5 PRORL Ty A PERE I SE R [T ] KL
1992(3) .20-22.

QIAN Xin. Effect of Coupling Agents on Mechanical Proper-
ties of Heat Conductive Plastics[ J ]. Platics,1992(3) :20-
22.

AR ST G 8 1 T i BB ) e M 20 K R R 5 52 5
FEEHTEREL T ] AU Tk, 2007 (5) :365-368.
DENG Yue-yi. Properties of Nitrile Rubber/nano-calcium
Carbonate Modified with Borate Coupling Agent Composites
[J]. China Synthetic Rubber Industry,2007(5) :365-368.
K27 R PRIRIR IR T 2R SR 85 58 i 4 v A 1o
[J7. ¥R T ,1981(5) : 41.

[13]

[14]

[15]

.11

o TURR, PRI , 20, < FUR AL SAHE AL A IR T3 i
[J]. 3T/ ,2011,32(3) :76-79.

MA Wei-jing, CHEN Man-ru, LI Qiang. Finite Element A-
nalysis of " Tetra Pak" Plastic-wood Pallet[ J |. Packaging
Engineering,2011,32(3) .76-79.

TR AR TN, AT 5 M 32 BT MR RE B
M [ J]. ATl 2008,35(2) :13-15.

ZHANG Jun-jun, DENG Yu-he. Influence of Preparation
Technology for WPC on Its Main Properties[ J ]. China For-
est Products Industry,2008,35(2) :13-15.
WSO, X — B AR08 A ORQIE S AR SR A A R Y
Yy PEREL )] AR MR BE 24, 2002,22(4) 299~
303.

YANG Wen-bin, LIU Yi-xing, LI Jian, et al. Physics and
Mechanical Properties of Composites Made with Wood Parti-
cle and Recycled EPS Plastic[ J]. Journal of Fujian College
of Forestry,2002,22(4) :299-303.

Wz K, B 2 B OB XA I 5 5 U AE AR 1R E
SEMRIRIT[T]. AR THLIR,2002(6) :15-17.

YU Yun-shui, SHEN Ming-qian, LI Ben-gui. Investigated
with Effects of Mixture Ratio on Properties of Wood Parti-
cle/Plastic Composite Particleboard [ J ]. Wood Processing
Machinery,2002(6) :15-17.

ZHANG Xue-yi. The Application of Titanate Coupling Agent
in Calcium Plstic Foam Materials of Polyethylene[ J]. China
Plastics Industry,1981(5) :41.

ALBANO Carmen, ICHAZO Miren. Effects of Coupling A-
gents on Mechanical and Morphological Behavior of the PP/
HDPE Blend with Two Different CaCO, [ J]. European Poly-
mer Journal ,2002 ,38 :2465-2475.

FEHE L, i, AF 8 BUR AT 5F thHL TAES 4L
XF R AL AR BE R AT ST ] A% TR ,2012,33(13)
1-4.

WANG Zhao-xia, XU Wen-cai, GAO De, et al. Research on
Effect of Operating Parameters of Calcium Carbonate-plastic
Twin-screw Extruder on Tensile Strength of Sheet Material
[J]. Packaging Engineering,2012,33(13) ;1-4.

B, LS R RO SRR B [ M. JE st ey
Tk A, 2005.

LI Yun-yan, HU Chuan-rong. Experiment Design and Data
Processing[ M ]. Beijing; Chemical Industry Press,2005.



