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THERMOGRAV METRIC ANALY SIS ON FIRE RETARDANCE
OF P-N NTUM ESCENT FIAM E RETARDANT

HU Yun-chu'’, LU Yuan, SUN Han-zhou’, ZHOU Y ng, WU Zhiping, YUAN Guangm ing

(1 College of Industry of Central South Forestry University, Changsha 410004 Chnea
2 Insutute of Applial Chan istry of CentralSouth Foresiry University, Zhuzhou 412006 China)

Abstract Inwm escent flan e retardant is ntensely concemed ow ing to ishigh efficiency and low toxicity The synthes &
cond itbns of phosphoryl an de type PN nwum escent flane retardant from dian nob sphenol A w ith phosphomus oxy
chlorde and m elm ne were stud ed The fire retardance of PN inumescent flan e retardant on poplarwood w as stud
ied by themogravim etric analysis and bum ing test The results showed that the yield of P-N ntun escent flhme retar
dant & hich and the quality is optin al as themole ratio of d am nob iphenolA, phosphoms oxychloride and mebhmine &
1:3:8 1 eher Hr5h The esultsby themogravin etric analysis shov ed that the peak tanperature and activaton energy
in he charring step decreased and charcoal yeld ncreased fran 22 5% to 36 3%, or ncreasing rate of 61 3%, on
poplarwood treated by P-N ntun escent flan e retardant The resulis of the burning test show ed that the bum ing w eight
loss of pop br wood treated by P-N intun escent fhme retardant & higher than controlunder 230°C, while charcoal
yield & higher han controlover 230C. Charcoalyield at350C increased from 24 9% 1o 38 4%, or ncreasing mle
of54 26, and the charwal yeld at600C icreased from 7. 3% to 22 3%, or ncreasing rate of 205%, on poplar
wood treated by P-N inum escent flan e retardant The bumed residue & black foan ed charcoalw ih metallic gloss show-

ing that the flan e retardant can efficiently pranote fom ation of charoal fiom wood to ©m graphitized foan hyer
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1:3:8 5h Table 1 Effects of the synhetic conditions on yeld

of P-N ntum escent flan e retardant

22 cond itons . /g
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Fig 1 TG cuwes of pophrwood
povder treated w ih P-N

inumescent flme retardant

2
Table2 Peak tan perature and charcoal yield during poplar pyrolys & process
drying step charring step cakining step
) ) Po e Yo /C o /C
poplarwood pow der . . .
weight loss  peak temp weiht bss  peak tanp.  residual charcoal peak tamp
con trol 8 41 37 69. 5 328 225 370
flme retardant treated 8 41 40 54. 6 323 36 3 374
3
Table 3 Themok netic equations and paran eters for pymwlys & process of pop hr wood
poplar wood pow der them ok metic equation r N A/min~ !k, !k /min- !
2 > >tic /(kfmol ') 2 327
con trol V=9 6x109( 1- a)exp( - 37891/T) 0. 9938 315 9.6x 10° 12x102% 3 6x10° '8

flme retardant treated V=7 4 x 108( 1- a ) exp( — 34042/T") 0. 9998 283 7.4x 100 2 0x 10721 1L 7x1071°




64 25

23
Smg 100
1
” g { 80
) L4 &
& 60
r ’ 2 & 40
) . &
20 |
230 C , "
; 230C 0 200 400 600
, R/ C
350°C 24 W 38 4, 54 b, —O— raw pop larwood powd e
—O0— ane retardan
600°C 7 % 2 %, 209 flane retadant
treated pop larwood povder
’ : 2
Fig 2 Burnng tests on pop larw ood
povder treated w ih P-N
, 3 intm escent fhme retardant
5 NH; N, H,0
S : 3
He ,
[1338] Fig 3 D gital photograph of charcoal
frlom bum ng test of pop br
3 wood pov der treated w ih
the retardant
31 . A
1038 5h ,
32 , ) )
R , 22 Sk 36 o, 61 3%
230C , 230C
350 C 24 Y% 38 %%,
54 Yho; 600 C T o 22 3%, 205%
33 )
[1] . []]. , 1997 (4): 2528

[2] , , , - [J]. , 1996, 13( 20): 31 34



1 , 65
[3] [J1. , 1999 (3): 3839
[ 4] L4 (55 -13 ) []]. , 1999 16(1): 20-24
[ 5]CAM INO G, COSTA I, MART NASSO G. Intunescent fire-retardant systams[ J]. Poly D eg and Stab, 1989 23( 3): 359- 376
[ 6] , , , []]. , 2000, 29(3): 15- 21.
[7] , (5 5 -1, 3~ -2~ -2- ) [J]. , 1998 15
(2): 35-38
[ 8] ) 5 . ( ) []]. , 2000, 17(6): 369-371.
[9] 8 , , 22 (4 -3 ) []]. , 2002 19(7): 429-430.
[10] , , , .22 (3 -4 ) [ 1. , 2002 19(3): 24-26.
[11] , , , .Pd/C 22~ (3 -4 ) [A].
[cl. : 2002 155- 158,
[12] - [M]. , 1988
[ 13] , [J]. , 2003 39(3): 116-120

[ 14]HU Y C, ZHOU P ] QU S S TG-DTA studies onwood treated w ith flan e retardants[ J]. European JoumalofW ood and W ood Products 200Q

58( £2): 3538

MELESTI EREAD

, , 1981

« ., »

» o« ”» «

20 ( , . ) 7000

72 .

73 >
200~ 300 )

150 w ords

7 4 s >

41721743127,

’ ’

12

(F# 807 )



