F2H HIW & & # # Vol. 2, No. 3

[<]
19949 A  °  ENERGETIC MATERJIALS September, 1994

£ H 45 FIBH #AH] E’J,..ﬁ}ﬁ’i"&%mjja—

2HY #"éi 5

(RFEBIAFAIEHHER

WE WA ERSFEATRT BT BRS RDXO M H AR —— = 3 5 B
(TPC) . =% B (TPP). =% B 4 (TPB), = 3 P £7 (TPM ). Bt % (BIP) . B (ANT) . 3
(PHN) .28 (NPT) R B & (PPA) RE ZCIR &9 URFEH 1+ DERSMER TN

%@ EBERS AR BEREGNH SHR4H

—

1 8 =

Glaskova B TER M. — ZH4L &2 BR S5 (RDXO A XA RK, 7 400MPa
TRILAfE RDX H4ABEBH B MK . MR4ERY EERMEARTEMLBRIIGNS BRI, T
X R BN TC R R & SRR BARAE A T AR X R MR BL S U R R LB,
3t TR TR R EES T (ODTMESEFEMNY, ZAXHET H DTA
BORBF 9 S 5 BB (TPC), =38 B (TPP), 3 342 (TPB), % B ¢ (TPM) B
(BIP) B (ANT), 3E (PHN) B (NPT) . BB BR & (PPAY R H = TREYRRH 1
DS BEERDHEHER. -

2 252%6%

{38 . PCR-1 BIZE AL 5

FHEEZE: 2, 5, 10, 20'C/min;

SE: ER.FF LT,

B BH. 70X EBR 60ul; ,

& . TPC. TPM,. TPP, TPB. BIP, ANT. PHN. NPT 1 PPA,.¥ B4b24;

HAR dmg;

MES gh h 2 4b B % B A Kissinger™ 3 #1 Ozawa Bk R R MG E, I B
Rogers-Smith" ¥ 3R K5 AT E T A.

3 ERF0ite

AZEB/SFHEARDTAHR T /LA RDX B4R R 050 #4230 — TR & 989
o 1AL T E—RH A DTA Bk,

*EIE%EW%%F&IE&%%WE
1994 52 5 A 6 HYL#¥



IR EWES. BREFAEBNHMSI BERSHF .' 37

| BB 1 T LLE S TPB Ay fh s R A, RAR AR R AR RINE . XFRRSIT
ﬁﬂb?%ﬂﬁ?&@f%ﬁﬂ&%*ﬁﬁﬁﬂﬁﬁ,ﬁ%ﬁﬁﬁﬁliﬁ$o

M1 AR U & S DTA Bl (10T /min)
'Fig. 1 Typical DTA curves of flame

AT/(C)

retardants at 10°C/min
1—PHN; 2 TPM,; 3 NPT; 4——TPC;
5—-TPB; 6——PPA; 7—TPPy
§——BIP; 39— ANT.

3 106 742
' T/

M Kissinger M Ozawa B 4b T jl,ﬁ‘#nuﬁj DTA B, BETRELENH E.A
1 1000K B #4322 50 ook fH ﬁfE‘Juﬁ 1.

%1 MANRNORASBERDHFESR

Table 1 Formal Kinetic parameters of thermal decompasition of flame retardants

o E Y k000K
L kJ/mol leA 57!
ANT 78.9+2.4 7.16 1.11x1¢0
PHN 77.61+2.9 7.18 1.34X10°
BIP 71.3%£1.9 7.62 7.89 X 1¢°
NPT 84.641.9 ‘ 8. 48 1.15X 10
TPB 94.442.2 8.33 2.51X10°
TPC - 102.8%1.9 9.19 6.58 X 10°
TPM 105. 6+ 1.7 : 9. 82 2.02x10*
TPP 122.3%1.4 11.2 3.01X%10*
PPA 133.7£1.5 . 112 ©o1.84x10°

ii l)A‘S

BT INEEL. B mmfemmmmﬁ%aﬁﬁufax 7l i E AL REBELR
BIP &y E {H &/, R 71. 3k]/mol ,PPA §) E {K. 4 133. 7k]/mol . K & K1 F 24 PPA
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Table 2 Formal kinetic parameters of thermal decomposition of ’.

RDX flame retardant mixtures

c'l E _ k1000

¥ & BEIRHL k] /mol _ IgA e
TPC/NPT 1/2.03 71.7+2.3  6:88 1.82X10°
TPC/PHN 1/1. 46 © eL9+3.1 825 2. 82X 10°
TPC/ANT 1/1.46 94.0%2.1 " 8.47 3.62X10°
TPC/TPP 1/0.99 78.8+2.6 = 6.70 3.84X10°
TPM/NPT 1/1.91 65.5+2.8 - 5.97 © 3.55Xx1¢0
TPM/ANT 1/1.37 81.0+2.3 - 7. 38 1. 40X 10°
TPM/PHN 1/1.37 - T 85.242.2 7.82° 2.32Xx10°
TPM/TPP  1/0.93 77.54+2.5 6.83 6. 06 X 10*
TPP/PHN -+ 1/1.52 59.34+2.7 5.28 1. 52X 10
TPP/NPT 1/2.04 - = 77.8%2.2 - 7.36 1.97X1¢°
NPT/PHN 68.54+2.3 6. 61 1.10X10° .
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FORMAL THERMO-DECOMPOSITION KINETICS OF
SOME FLAME RETARDANTS USED FOR RDX

¢+

Jin Shaohua Song Quancai Xie Zhiguang
(Beijing Institute of Technology College of Chemical Engineering and Materials)

ABSTACT The thermal decomposition of some flame-retardants used for RDX was in-
vestigated: TPC TPM, TPP, ANT, PHN, NPT, BIP, TPB, PPA and their binary mix-
tures. Their thermal deco.mpositioﬂ kinetics was determined by using the DTA tech-
nique.
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