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ABSTRACT: The aim of this study was to discuss the thermogravimetric kinetics of Tetra pak/high—density polyethylene
flame retardant composites. In this paper, a wood/plastic composite with good properties was developed by extrusion
followed by injection moulding using TPP waste and high—density polyethylene as raw materials, ammonium polyphosphate
and melamine as intumescent fire retardants, and basalt fiber as a reinforced phase. Dynamics of thermal degradation of the
developed composites was investigated by thermogravimetric analysis at 20~700 °C in the heating rate of 5, 10 and
20 °C/min under N, atmosphere. The Kissinger method showed that the activation energy of basalt fiber reinforced
Tetra—pak/HDPE fire retardant composites was higher than that of the composites without any basalt fiber, demonstrating
that the thermostability of Tetra—pak/HDPE fire retardant composites could be improved by the incorporation of basalt fiber
into the Tetra—pak/HDPE matrix. The kinetic parameters and equations were also obtained by Coats—Redfern method for the

basalt fiber reinforced Tetra—pak/HDPE fire retardant composites, and the results showed that the apparent activation energy
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of the first and the second thermolysis stage was 35.26 kJ/mol and 171.16 kJ/mol, respectively. The developed composite could

be used as an alternative raw material in construction, packaging and other application fields. The utilization of Tetra pak

packaging waste for value added products should be considered as new approach for paper/plastic/aluminum waste management

and prevention of municipal solid waste environmental pollution.
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mal degradation
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Tab.2 Dynamic data of the samples in the Kissinger method

AR RMERLA 2k, BITT 45 3 Kissinger 725 ) 8l 1127
SR LR 3,

T AL RE 2 U R N R ) — P EERE, 1E
REBRAIC, 8 2 T R IG b or TR 2 | Rl B b
RZIGABERE AR, RN B g . R 3 A, A 1 XA
1) 2 B 3 SR phy BELR 70 0 406 5 2T 4k 2R 1Y 40 i 5 |
(4, BELRR 700 2 T 38 DX 388 i = A B TR I B e ,
R H K N, PUIS 2 iR S G fRREAH 25 R K. 4R
2 DX 3k ) 2 U] 32 02 fh 2 A R PR R W O i
S E Ay, TPP/PE/APP/MEL/BF 4 & B T5 AL BE WA Wl i T
TPP/PE/APP/MEL A , iG ALRERG N, 2 BT 0 2 i
LU T E A AR AR E T, 380 T A A
JE 00 T KRR X O LR AT AR B it

FE B/(°C-min™) 1,/C 12/ °C
5 33055 48038 i, H XA A A SRR 59 R BRI e AN
TPP/PE/APP/MEL 10 33936 50555  — FREEEAY R B IK SRR AL RIVE R R B T —Fb
20 34885  519.64  Al-PZ5HIIIRIZE X FP R 2 R , IR FE
5 321.84 496.42 TPP/PE/APP/MEL/BF ELAA T e 1k, T/ H 4
TPP/PE/APP/MEL/BF 10 33058 49894 ErpITALAE.
20 34499 51536

L2 In( /e ) XF Ut A, IR e/ — Tk

2.3.2 Coats—Redfern }£
i & L FREI 2 7T 0L, &2 54K 5 TPP/PE/APP/MEL il

%3 Kissingeri&izh hZF S

Tab.3 Dynamic parameters of the samples by Kissinger analysis
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Fig.3 Fitting curves of pyrolysis in the first stage
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Tab.5 Fitting data of kinetic mechanism functions
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Tab.4 Common used kinetic mechanism functions
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Fig.4 Fitting curves of pyrolysis in the second stage
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THAF R VB F, —6.64 -1.54 0.7687 34.18 -22.88 0.5565
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— YU D, -1.36 -4.66 0.7815 38.93 —27.11 0.9277
YRS D, -0.49 -5.14 0.8217 44.82 -30.31 0.9554
YRS D, -13.81 -5.36 0.828 39.51 -345 0.9834
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Tab.6 Kinetic parameters and equations in each stage of pyrolysis reaction

1dE"s By Sy DDA CyE I AL RE/ (K- mol ™)
51 B 5 RV L Ry (2) da/d=(1- a)*x 2.87 x exp(-4.24 x 10°/T) 35.26
552 BB 5 BV R Ry (1) da/di=(1- a)*x 27.77 x exp(=20.64 x 10/T) 171.61
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