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Thermodynamics Analysis of Fire Retardant Treated Masson § Pine
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YANG Wen-bin, MA Shi-chun , GU Lian-bai
(1 Fujan Forestry College, Nanpin 353001, Fujiars 2. Nanjing Forestry University, Nanjng 210037)

Abstract The even fireretardant was made from mixture of borax and boric acid with UF
prepolymer as carrier. By analyzing thermodynamics characteristic of Masson’s Pine ( Pinus
massoniana) wood before and after fireretardant treatment, the results showed that this fire—
retardant system could reduce temperature of pyrolysis of treated P. massoniana and average rate of
wood weight loss in pyrolysis process, and increase char quantity produced and reduce the weight
loss in charring stage.
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Fig.1 TG& DTA curves of untreated P . massoniana
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Tab. 1  Weight loss and char amount of untreated and
treated P. massoniana wood during pyrolysis process
% % % %
100 - . - -
0 100 200 300 400 500 13. 14 6. 57 37. 24 43. 05
wmsIC 15. 69 6.72 22 41 55. 18
2 TG DTA 2.3
Fig. 2 TG& DTA curves of treated P- massoniana
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Tab. 2 Thermodynamic parameters and thermodynamic equation 2)
of untreated P. massoniana wood ) s
E (k) mol') A /min! R ’
56. 8 468 10 0.99 dT/d= 4 68 10°(1- T)exp(- 6835/7) 3) .
11. 32 27.62 0.999 dU/dt= 27.63(1- T) exp(- 1362 /T)
81. 41 8 11K 100 0.999 dT/d= 8. 1% 103(1- T)exp(- 9797 /T)
52.9% 781.87  0.992 dT7di= 782(1- T) exp(- 6373 /T) ’
3 4)
Tab- 3 Thermodynamic parameters and thermodynamic equation TG
of treated P. massoniana wood s
E [(kJ moH) A /min! R
46. 63 L 5% 100 0.992 & /dt= 1 5% 03(1- T)exp(~ 5611/T) )
135 1.99 1 dT/de= 52(1- T)exp (- 1564 /T)
90. 1 22K 104 1 dT/d= 2.2 104(1- T)exp(— 10842 /T)
44, 4 581.5 0.995 dT/d= 582(1- T) exp(- 5343 /T)
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