LV FREERL AR 2008,27(1):0380-0384

Journal of Agro-Environment Science

TG-FTIR BEA T &Y R EF R AR EA R

I 4B, Ewewr, & B

(R Rl 5 TR, Jbat 100084)

ECRA TG-FTIRGATE -7 LTG0 ) B FH A M 5 E X 2R I B 3R S B PR AN = A B PR AT TS, 45 3R
B, ZT AR T FAG 2 T 1Y T2 BE R A #E 200~450 CIRL, BT A — 2 R i sl 1 244558 G AL RETE 70~80 kI-mol* 2Z [i] , /NRiAEAT
TR S N AT, FLIZ IR G B TR 2 03 R AR A5 0 2 (R 2R AR ST A o /KT T AR R AR R PR A2 I A X 5/ ) IR
THRNT SRR A R AR XK w0 ) TR 26 5 B R 4 TR R 4 o AR S 1 v R X R b T AR | HLTH R TR SR )
50 K-min- B, 7£ 735 CA A LRI R FIE , FTIR PSR A Hr 45 R R, R = 32234 CO,,CO CH, A AR/ T4&
25 SE X e FE AR ARG B AT, SR TR AR A R M RSR L) % 735 SCAEATRARR S AL R AR

KR AW Ui TG-FTIR

RESES.X71  XERIRIE. A XEHS.1672-2043(2008)01-0380-05

Pyrolysis of Pine Sawdust by TG-FTIR Analysis

WANG Wei, LAN Yu-xin, LI Ming

(Tsinghua University, Beijing 100084, China)

Abstract: A study was carried out to study the pyrolysis characteristics and gas production of pine sawdust by TG-FTIR analysis. The results
showed that the main weight loss happened between 200 °C and 450 °C, and the kinetic process could be simplified as a first-order reaction
with an activation energy 70~80 kJ-mol. Smaller particle size was in favor of the pyrolysis reaction, and the differences could be observed
more easily with a higher heating rate, but the effects of particle size on pyrolysis were not as prominent as that of heating rate under the ex—
perimental conditions. Higher heating rate could result in a higher initial reaction temperature and make the reaction much quicker. Espe-
cially, when the heating rate reached 50 K-min=, a weight loss peak was observed around 735 °C. FTIR analysis results indicated that the
main gas products of pyrolysis were CO,, CO, CH, and other low molecular weight hydrocarbons, and the effects of particle size on pyrolysis
process together with the special weight loss peak around 735 °C were verified through semi-quantitative analysis of the concentration change
of gas products.

Keywords: biomass; pyrolysis; TG-FTIR

AW 5 ST ) R A R TR TR A A PR R 4
FIREIET A B BN A ST, 2 2010 ARFRE A

W SR W AL I XA DGR 5 H AT Bl
YEMER . RIS T AW S ST i A B T e )

JESEPs 7.81 44 t, Hirh 3.73 42 t FIAE Mg U A
P16 5.3LEJ(AHYS T 1.81 42 t AnifEdE) | G FRIE AR
Yy Re A (RRIEAEYIBRAM ) B J1 1) 59.6%, i@ 1T
AL 22 (IR AR A P L S A S AR . B
AOPEE R RS R RB IR ON A SR T

775 B A . 2007-01-25
BN E H(1960—), 55, Wit B, ATk e b i 5 5%
TEAL T A IFSE . E-mail: solid@tsinghua.edu.cn.

12,0 R Z TRl 8 R 2 gy e B — [ I 4y
BT (TG) it I, I A ol FH 4 S A e, SR i
SIS HURNRESAS AR5 B . Bl
LI HMEE (FTIR) -5 44T /3 HEc A, I AT LATR) A T A
T A2 R SR AR A DL, I T 5 R EE A R
IOSIE, HEWTROW LI, TG-FTIR B FHAR T TE4ER
FEURBE A o (A AR AR A T 0 20 {EL FH 151 L A
AR RIEH AR, ASCRA TG-FTIR BEAHHE A
Sof— A 0 R PR R ——Z TR B T A 3 R

PDF SCH# 4] "pdfFactory Pro™ X RAEG)E www. Fineprint.cn



mailto:E-mail:solid@tsinghua.edu.cn
http://www.fineprint.cn

27 5 1 7

B2 % 381

FU= A AR E A T TASY, 558 T kb2 Tt
T 3R 4 (R R0 A= ) o P S O B () s e LA
1 #R5RFE
1.1 #t
ZIRN B B B H FARR I T, FEARLAE 3 200

um LA, JEER B HrEs R 1,

% 1 MRITTER T3
Table 1 Proximate and ultimate analysis of feedstock

Ultimate analysis'% Proximate analys 9%
Coat Hoat Oat Noat St Mag Va Aad
50.80 6.79 42.13 0.23 0.05 9.1 729 0.5
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Table 2 Factors arrangement and analysis methods

Particle Heating rate /K » min™

sze/um 10 30 50

50~125 TG-DTG. DTA TG-DTG. DTA TG-DTG. DTA. FTIR
250~500 TG-DTG. DTA TG-DTG. DTA TG-DTG. DTA. FTIR
900~3200 TG-DTG. DTA TG-DTG. DTA TG-DTG. DTA. FTIR
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Figure 1 Typical TG and DTG curves of the pyrolysis
of pine sawdust
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Table 3 Characteristics parameters of the pine sawdust pyrolysis

Heating rate/K « min™ Particle Sze/lum Lri/% Lra/% Lr3/% Rem/% TJC Trmad C DTGuad-% * min®

50~125 2.6 62.8 71 27.4 221 351 8.0

10 250~500 2.6 68.9 6.4 222 220 356 10.2
900~3200 16 70.0 6.1 22.4 221 355 10.8

50~125 1.2 63.1 7.6 28.1 227 361 25.3

30 250~500 2.9 66.7 6.5 239 226 365 29.9
900~3200 0.9 69.6 59 237 226 363 325

50~125 1.1 64.4 6.8 277 226 360 433

50 250~500 1.1 68.8 7.0 231 233 380 52.8
900~3200 11 66.0 7.4 255 242 390 56.6

7 Ly Lr,. Lrs: loss rate at different stages (50 °C~200 °C, 200 °C~450 °C, 450 “C~850 °C); Rem: Remains at 850 °C; Ts: Initial temperature, defined as

the temperature when another 1% weight loss happens after 200 °C.
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Figure 2 The effects of particle size on pyrolysis of pine sawdust
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Figure 3 Effects of heating rate on pyrolysis of
pine sawdust (250~500 p.m)
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Table 4 Kinetic parameters of pine sawdust pyrolysis under
different conditions

Particle Heating rate/ E*/ A**[ Linearity
sze/um K » mint KJ+ mol™ mint coefficient r?

10 70.80 30333.26 0.996 1

50~125 30 72.88 100 709.96 0.9980

50 69.72 91 126.14 0.996 3

10 70.88 30638.11 0.9933

250~500 30 7371 126 753.56 0.9939

50 7595 208 981.29 0.996 4

10 72.05 37 797.57 0.9917

900~3 200 30 7521  171099.41 0.9940

50 79.53 318 061.49 0.993 6

. *Arrhenius activation energy; ** Arrhenius frequency factor
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Figure 4 IR profiles of gas products at different time in the pyrolysis process

PDF SCHF# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

384 T A% TG-FTIR B T A4 5% 774 i A PRI 5T 20084F 1
250 1
0.12'3 250~500 wm
0.10 - 200 -
& 0.08 &
7z o 150
z E 250~500 pm
= e
= 008 900~3 200 pm
900~3 200 pm 100
0.04 -
0.02 - i
2
50~125 wm 50 50-125 o
10 20 10 20
Time/min Time/min
(a)Total absorption intensity (b) CO
900~3 200 pm
250 A 120 4 50~125 pm
200 + 1007
£ 150 4 Z 801
E E
100 4 50~125 pm 60
250~500 pm
50 10 1
-0 T 20 T T T T T
10 20 10 20
Time/mi Time/min
ime/min (d) CH4
(c) CO,

B 5 REMETSESWHIREZTH (50 K-mint)
Figure 5 Concentration of gas products under different particle sizes
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