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Kinetics analysis of Phyllostachys edulis pyrolysis
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Abstract: Thermogravimetric analysis was used to study the cuprous chloride (CuCl) catalytic pyrolysis char-
acteristics of Phyllostachys edulis (mao bamboo) at different heating rates in a nitrogen atmosphere. The Flynn-
Wall-Ozawa method was used to determine the kinetic parameters in pyrolysis. Results showed that the pyroly-
sis temperature range of bamboo was about 200.0-379.0 °C with a maximum weight loss rate of 17.18% at
about 328.5 °C. For Ph. edulis, CuCl catalysis reduced the pyrolysis temperature, increased the pyrolysis
rate, and shortened the pyrolysis time. The Flynn-Wall-Ozawa method revealed that the average pyrolysis acti-
vation energy of Ph. edulis was 213.21 kJ -mol ™. Also, the average pre-exponential factor was about 107
meaning that CuCl increased the pre-exponential factor 10 times to about 10™; however, the average activa-
tion energy did not change. [Ch, 6 fig. 3 tab. 12 ref. ]

Key words: forest engineering; Phyllostachys edulis (mao bamboo); catalytic pyrolysis; kinetics; CuCl

A Wy JoT AR e A 2 T TN A 2 TS AR T I R AR TE R 2 s R Bl A D S SRR
FFHAARE VT A= 9 B0 K53 b i Ak 2 B, il 2 5 A8 S AR A3 W B i) A 7 S 0y o AR W) BT A I AT A R
WORN ] Z2 FoRAS 7=, 0 JA 1) 23 A A B T PRk 2 i Al i R 4 ) M 8 A T 20y I 7 ik 3 2
I RAE RS 1ok AR S RO JFURHG A R85 ) () F B T B, Bl ) SE g i a] g AR 0 B AL AR B A T2 I AT O 4
ML SR IL R EOE . IR 20T 50 N o E AR S A T RS, SRS AT . RS, PR R
AT EREEWER, HAEAT Phyllostachys edulis 7= 5 P EATM =) =42 L, BT

Wk H . 2011-11-165 &[0 H I . 2012-04-03

HETH . WiVLAEBRE RO e 3 8 A3 H (2010C12001) 5 #ivE4A A A R2= 3 & 5B H (Y3090190)

TEB WA . BERPHEE, M AR MRS R K 5759 % IR AL 58 . E-mail: ouyanggan1023@qq.com, i F1EH . RIS,
PEO, 1L, WNFRMRIEF YR IEA5E . E-mail ; songef@163.com



29 %45 5 ] B S5 5 B AL 30 1) 2 5 681

RAGSH IR, R, R HAE R TS R IORRE , R E I AR UM B BARR B, EL B AT 04 A
AT HE R MR LP e R0 2, 2 — MR U i i — P AR JE0RE . 5 BE I8 23 M A 0 i 1) 25 b B T 2 B A £
A, R BAT R RO n R AR, RESAE —E AR LR RERE L, HAT, MORABA R
T BT PR A TR RIE . AFTTRE X R AR 2 E T, BRI BAT RIS T2 ik, W
BT R A AR ISR R

1 L33 o

1.1 ERS5EE

ARSI BT A BAT R WG 22 0 — RAT AR T, ik 60~80 H 3 SALW A R /a1
8 VARIOEL-3 JT & H 8 4 i O BATIE R AT TR 4007, SR FH SCHER L7 T b i 05 % B ATHE4T T Tolk 43
MIRCE T, HERILE 1, S AE TG209F3Tarsus B MM (TCA) EEFT, AUEKEE N 1 png.

x1 EBMHILSHMTESNT

Table 1 Industrial and elemental analysis of Phyllostachys edulis samples

Tk 53 /% LR IIM%
5y I#i 7E B Ky K5y o E €2 £ i Hefte
81.64 11.53 3.31 3.53 45.42 6.69 45.57 0.73 0.47 1.22

1.2 KWHZE

E I HT, KB ML A A R 4 1 IR A, EUERIR AR LIRA A, B 10
mg A TERE AL L, T 100 mL-min™ Z AT 20 LL 10, 20, 40 C-min™ M 2 #1772 T T+
RMESLLE BERZERIZE 700 C, R4 HAHRERE,

2 LI AER

21 EMWILSHFTERSHF

AW R RS R R, AR RN AR I ROk A TR A iR . iR 1 AT, AT
KorMEE, O 81.64%, KWIHIE LAl RHA R, AMTEBIGEEA, KRR ITR D4R E
W, BRSO EE MK (C), HH)MHAE(0)3 FOTRAM, R (N)MIGL(S) KA LR, R F B A7 il
FHVEY IR . SR, RENTE AR, #AbefS NO,, SO, SFRRIME TR M HECRAR 2>, R —
IR A U B A RE IR
2.2 EEARRBENE

BTN S AR A W) 5 TR 23 T (TG) IR #5 i (DTG ) M £ an &l 1 A&l 2 e, Pt il
LRI T3 2,

WniE 2 s . 4G DTG M2k py 83 S mT, BATRIPGR AT 3 3 BB, 26 1 BB, 140 “CZ i 50k

100 0
““g%f“*mm cucl - P o
80 | Y *,% —0.2 .-.A* /l * 1
*
K*; T =041 /. ‘*}
. 00T L % —0.6 A !
g y g 'R (O
S 40| * — < 087 \ F
= " o B BB \ ]
ol - Ch B \ ] cucl
BT B4 +cuct —12p ot \
o %, —14t ;
Foloook
T I ! ! ! | T I I ! L )
100 200 300 400 500 600 100 200 300 400 500 600
T/C T/C

A1 fRATRMELEHFRBEARES>HN(TC)WE B2 RARMIELDALBHE LR EHX(DTG)
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Table 2 Eigenvalues of Phyllostachys edulis pyrolysis DTG curves
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Figure 3 TG and DTG curves of Ph. edulis in different heating rates
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Figure 4 TG and DTG curves of Phylloslachys edulis and Ph. edulis-CuCl in different heating rates
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values for Phllostachys edulis for Ph. edulis + CuCl
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Table 3 Activation energy and Preexponential factor of Ph. edulis catalytic pyrolysis
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0.10 214.37 18.75 254.72 22.58
0.20 199.88 16.80 220.27 18.59
0.30 204.71 16.91 209.08 17.25
0.40 205.45 16.70 204.16 16.65
0.50 202.69 16.24 207.71 16.90
0.60 201.99 16.02 217.96 17.82
0.70 210.07 16.63 216.64 17.70
0.80 215.05 16.94 217.32 17.77
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0.95 252.07 19.77 221.93 18.10
V-1 213.21 17.25 219.03 18.14
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