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Study on Thermochemical Characteristics of Wood Packaging Waste
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Abstract: Characteristics of thermal decomposition and gas components generation and distribution of wood
packaging waste of red oak were investigated using TG-FTIR and Py-GC/MS. The result showed that at 800 ‘C
and 10 °C /min, the main stage of pyrolysis concentrates in the range of 220~385 ‘C and the total weight loss is
78.99% ; activation energy in high temperature range is significantly lower than that in low temperature range,
so it is easier for the thermal decomposition in higher temperature; H; O and part of acids and aldehydes are
generated in the initial stage of pyrolysis; A large amount of H, O, CO,, CO, CH,, acids, aldehydes, esters is
released in the main stage; CO, and CH, are released in the later stage; the pyrolysis vapors include oxygen-
containing functional compounds, such as acids (19.29%), aldehydes (15. 14%), esters (9. 97%), ketones
(9.00%), sugars (8.59%), phenols (5.29%), and alcohols (3.63%) . etc.
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Tab.1 Kinetic parameters of pyrolysis
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Fig. 3 TIC of pyrolysis vapors
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Tab .2 Main compounds and relative content of pyrolysis vapors
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Fig. 4 Component distribution of pyrolysis vapors

NEREMED 10%,
BORBENFREARBRREF Y E TS
BANERCAR, EAAREBREF YRR OB BB
BANEARRESTEGSHNBINE. XM, BTN
ERSAREADUSENNMBE LT ENNE, FH
HERRNEMBPHZSEERS, AMEBWRIK; T
HRENBEEYRRSSNEYBH2BRERS XK
BE. AIt, 2L BANEREF WS HA
B.&EH—PBEILZ(WRNEE JHERRE R
IEEHCTIF ) LUR BV E DR R MR,

3 &%

1) 7£ 800 CLER] 10 °C/min N G AM
BERFEDAREDE 220 'C~385 CHEA,
KESUIN78.99% ; &BXREEEREETE
BX, REEERENHSRBSZRERBRN,

2) HABAMBREREAMARBRDE, T2EKX
DFOEB DRSS (EE LY POV 5 7 = B3R R M BN
& ,H,0,C0O,,CO,CH, FOBRZE B2 BEXF RSN
B, HE 353 CRAZRSHERE A RAREH, £2
A CO. A0 CH, S4AREIHTH

D UABAMBRERNNENESARETENS
SEEDNENLEY, BB (19. 29%) B
(15. 14 %) B 2 (9. 97%) . BE 2 (9. 00%). & %
(8.59%) ERZE(5. 29%) B2 ZE(3. 63% )55,

S 2% 3k :

(1] 425, TS, % 8 ), 5. MORR A P 34 24 g
HARBAT R BT M PLA 5 A T.% %%, 2008, 36
(9):13—16.

REN Xue yong, WANG Peng-qi, CHANG Jian-ming, et



44 m

[2]

[3]

[4]

2% T F

PACKAGING ENGINEERING Vol. 33 No. 13 2012-07

al. Technical Analysis and Prospect of Fast Pyrolysis
Liquefaction Technology of Wood Residue[ ] ]. Forestry
Machinery & Woodworking Equipment, 2008,36(9):13
—16.

BB g KB BE R, A TR R ORI Bk
I T AR R ] AR T, 2006, 26 (4)
10—14.

YANG Chang-yan, LYU Chang-bo, LYU Xue-song, et
al. Advances in Study on Technologies of Fast Pyrolysis
of Biomass for Liquid Fuels and Chemicals Production
[JJ. Moderm Chemical Industry,2006,26(4) :10—14.
WA 2 KWL A 0T £ 2% % 7 0 i se IR AL R AT LT .
1 £ ,2003(1) : 50— 51.

XU Chang-yan, LLI Da-gang. Energy Utilization of Wood
Packaging Waste[ J ]. China Packing,2003(1): 50—51.
fE2 5 AR EERL, 305 % 35T TG-FTIR (9 3 1 AA A
R T i SR AR AR R LT ] Ok 2 5ok
SrHT,2012,32(4) :944—948.

REN Xue-yong,DU Hong-shuang, WANG Wen-liang, et

al. Analysis of Pyrolysis Process and Gas Evolution Rule

L6]

[7]

of Larch Wood by TG-FTIR[]]. Spectroscopy and Spec-
tral Analysis,2012,32(4):944—948.

HIENE B S AR S0 AR T TG-FTIR B A9 F 2R
LR B (], A% TR, 2010,31(17) : 54— 56.
GOU Jin-sheng. HAN Jing-yun. LI Wen-yan, et al. Ex-
periment Research on Pyrolysis of Tetra Pak Based on
TG-FTIR[] ]. Packaging Engineering, 2010, 31 (17):54
—56.

A SO0, A ISP, RIS U A T AR A R & 3l g
SR LT Al TR 241, 2009,25(1) : 199 —202.
FU Xu-feng, ZHONG Zhao-ping, XIAO Gang, et al.
Comparative Study on Pyrolysis Characteristics and Dy-
namics of Grass Biomass[]]. Transactions of the CSAE,
2009,25(1) :199—202.

TSAMBA A J.YANG Wei-hong. BLASIAK W. Pyroly-
sis Characteristics and Global Kinetics of Coconut and
Cashew Nut Shells [ J]. Fuel Processing Technology,
2006,87(6):523—530.

COATS A W,REDFERN ] P. Kinetic Parametersfrom Ther-
mo-Gravimetric Datal J ]. Nature,1964,201:68—69.

AAARARARARARAAARRARARARRARAARARARAARRARARARRAARARARARARAARARARARARAAARRRARAARARARARAARRARRARARAARRARARARARARARARRARARARRAARRARAARARRARARRRARARARARAAAR

(&% 33 1)

[28]

[29]

[30]

[31]

[32]

AL IR W IR A R R/ R BRT AW E S
IR ) w B PEREWTATLT ). BV BI5R),2010,27(6) 2 20
—22.

ZHANG lin, YANG Li-bang, SUI Shu-ying. Study on the
Preparation and Performance of the Antibacterial Cellu-
lose/chitosan Derivative Composite Film [ J]. Textile
Auxiliaries,2010,27(6) : 20— 22.

THT B EEE. S4REAEN XL NER
PERILT]. R R %24, 2010,36(5) : 481 —505.
MASCHERONTI E, CHALIER P, GONTARD N,et al.
Designing of A Wheat Guten/montmorillonite Based
System As Carvacrol Carrier: Rheological and Structural
Properties[ J]. Food Hydrocolloids,2010(24) :406—413.
TUNC S.DUMANYV O. Preparation of Active Antimi-
crobial  Methyl  Cellulose/carvacrol/montmorillonite
Nanocomposite Films and Investigation of Carvacrol Re-
lease[ J]. LWT-Food Secience and Technology,2011(4) :
465—472.

BB TR ORISR R Tk 5T SR AR/ 52 0 R A K BT
T T A A i 7 S MERE IS8 LT ). D REAS B, 2007,38(6)
958—960.

MENG Na, ZHOU Ning-lin. LIU Ying. et al. Synthesis
and Properties of CMC-Ag/MMT Antimicrobial Nano-

[33]

[34]

[37]

composites[J]. Journal of Functional Materials, 2007, 38
(6):958—960.

A b 3 X0 P SC. R BEL B 4 R 0 T 2 B Y BF Ak 5 0
[0, T/ 38 R . 2010, 38 (10): 55 — 57. YANG
Zhong-wen, LIU Xi-wen. Development and Application
of Nano-antibacterial and High Barrier Packaging Film
[J]. Engineering Plastics Application,2010,38(10) ;55—
57.

ICONOMOPOULOU S M, VOYIATZI G A. The Effect
of the Molecular Orientation on the Release of Antimi-
crobial Substances from Uniaxially Drawn Polymer Ma-
trixes[J]. Journal of Controlled Release,2005(103):451
—464.

BALASUBRAMANIAN A, LEE D S, CHIKINDAS M
L,et al. Effect of Nisin's Controlled Release on Microbial
Growthas Modeled for Micrococcus luteus[ ] ]. Probiotics
& Antimicro Prot,2011(3):113—118.

CHI-ZHANG Y D, YAM K L,CHIKINDAS M L. Effec-
tive Control of Listeria Monocytogenes By Combination
of Nisin Formulated and Slowly Released into A Broth
System[ ] ]. International Journal of Food Microbiology,
2004,(90) :15—22.



