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Table 1 Experimental details

LKt SLYTHE b ERWE/ % B 2y THHE A HAWREE/

1 Sk 21% 10 BELIA 3 21%
2 H% 16%% 11 FELIR 1 #E 16%%
3 H% 10%% 12 BEIR 1 #E 10%%
4 FHIA E147 21% 13 FARIN 21%
5 PR H 1 16 %% 14 FARIN 16%
6 BB 10%4 15 AR /N 10%
7 H#HE 21% 16 PHARZLAA 21%
8 B2 16% 17 FHARZL A 16%
9 FIHE 10% 18 IR SARIN 10%
(FE.HRE 30 ml » min ' FAEBFBEFR 15 °C e min")
s 2.1 % TG #1 DTG fh& 45 #
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Fig. 1 Flow chart of the atmosphere control Fig. 2 Thermal analysis spectrum of poplar

(oxygen concentration: 21%)
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F 16 %5 4 B

K 2 fim A FHREE 15 °C » min—1, =%
30 ml « min—1 MM, BBTEEWRER 21%
BB . 3 2 Bl T ARIRA AR MRS
EDRA T B RRGREMRESR, HE 2 Fin
B TG LR B IR e 38 2 BB BB T LLE &, &
AR E SRS =B, BB REK
5r. TG ML B FREZ AT, — 8 T<<100 C,ilFE
SRR FoK 4y, EFENF B K BRI B /K R 1 oh

BIEE K. 250~340°C R 2K EE HYEE B B, FERX
BB FERBRL P A R R AR EY TR ES
. XMNBRAEMEENEENE, REHLR
FREM—ELL I, 340~530 CRETH=AME,
TEXA B BB AL T bR ok . 5 BB s =
MBI R R ERRR RN AR B =0
Bt P RN NS — o Be o i AR RIE

x2 AEAHRRRBEFHER
Table 2 Mass loss analysis results for different samples

FER REM/C RER/ O RBEAAK/C O KER/0 RBESAK/C O KRER/K
Fit 51~94 1. 09 260~348 73.61 348~453 23.41
[ 52~96 2,96 253~364 71.13 364~494 24. 07
AR 46~102 4.38 240~364 58. 74 364~524 33. 19

22 HREXABHRE
2.2.1 BORE TN RAAMAR RO

Bl 3~5 45 THERFEARRERE T TG Atk
WE. WEFATLIE S 7 TG LR E I, 448 ST
ZHT =AKREWB X—EREENINEEES
P Frfd i A, HE A RERY K,
HEH TG A B M AR BE, OHEMai
TG AR EHBEANALIE ., 7EHEA R
MIE, BERIE T Y TG IR JLEES, BiHIE
SMER X —RESBAZAR/D ., ERFEHE =
MY B, HCE SRR B I, thZR AR, PR A LR
FERAR . XU A5 = A B B & ok Ak o it
Y ER EES B A& A S RN B
HE R HESE T RN R,

EWET R, RPN ERET K,
FIRERN 21%,16%, 10% 8 4% DTG i 2 x5 B9
BRAERBIKK A 4. 47 mg » min~1,2. 11 mg *

min~',1. 56 mg * min~ ' EIRE R 21%,16%,10%
BIFI#E DTG fh 2 i i R B B FRAKIK hy 2,12
mg e min~', 1. 96 mg « min ', 1. 87 mg * min~',
PR Ay VR BE K, 5 B AR RRRE B R A RO R
BEZL , FEam iR oy, SO R Z
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Fig. 3 ‘TG curves of poplar with different

oxygen concentration values

B4 FESRETEAY TG HEE
Fig. 4 TG curves of birch with different

oxygen concentration values
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Fig. 5 TG curves of redpine with different Fig. 6 TG curves of retarded poplar with different
oxygen concentration values oxygen concentration values
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Fig. 7 TG curves of retarded birch with different Fig. 8 TG curves of retarded redpine with different
oxygen concentration values oxygen concentration values
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Table 3 Total mass losses of samples under different oxygen concentration values

RN QB BRER/ N MRS SEIREL/ BoEAR/

=L 21 98. 53 RE% 4% 21 95. 62
&y 16 97. 91 RE#% 145 16 95. 60
4% 10 96. 89 REAR %5 10 95. 37
e 21 98. 79 RELR (1 4 21 93. 95
e 16 98. 32 RELAK 11 At 16 93.63
P ke 10 98. 06 RELAR 1 4 10 93. 55
EAI /N 21 96. 31 [ER/SAR N 21 91. 20
AR /N 16 96. 30 [iERSARIN 16 91.01

FAR /N 10 96. 01 [(ERSAW N 10 91. 00
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Table 4 Kinetic parameters of different samples

FE A (R ED) R/ C {E1LBE /K] » mol ™! PREF/min ! MXREB(Y)
H#21%) 348.19~453. 41 71. 94075341 1. 2548E+001 0. 98508
HAE(21%) 253. 64~364. 14 79. 86931738 1. 8516E-+006 0. 99935
253, 64~364. 14 79. 86931738 1. 8516E+006 0. 99935
HAE(21%)
364, 14~494, 28 44, 91051457 7. 4750E+002 0. 93826
240, 45~364. 64 62. 75535468 4. 3674E+004 0. 99723
IR (21 %)
364, 64~524. 04 35. 80861674 9. 1547E+001 0.97414
FHER 147 (21%) 179, 00~289. 24 75. 98756756 3. 5110E+006 0. 99507
. BH—ERFm, EIRBEB R BEME TG MR £,
4 ZHig

HXt TG MDTG MERHI ST IRATR TH
AR BE X AR AR R 0, S BN T 458
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Thermal Analysis of Flame-Retardant and Non-Flame-Retardant

Decorative Woods under Different Oxygen Concentration

GAO Ya-ping', ZHOU Xia?

(1. Department of Fire Protection Engineering;

2. Team of Graduate Student, Chinese People’s Armed Police Force Academy,Langfang, Hebei, 065000, China)

Abstract: The characteristics of combustion and pyrolysis for decorative woods(poplar, birch, redpine and their flame retardant

samples ) is studied by thermogravimetric analysis technology under different oxygen concentration. By means of TG-DTG a-

nalysis, the effect of oxygen concentration on the thermal analysis is researched deeply. The results show that the TG curve

moves left with the increase of oxygen concentration to the three kinds of natural wood samples. There are no obvious regula-

tions for the pyrolysis of retardant samples with increase of oxygen concentration, Simple kinetic model is adopted to simulate

the whole course of pyrolysis. Kinetic parameters (apparent activation energy, pre-exponential factor) and specific kinetic equa-

tion of two stages are calculated.
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