2004 4 11 A T E TR Nov. 2004
FoBE 1M Engineering Science Vol.6 No.11
}fﬁﬁi%;

AR K ELAS BT 3d JEUR P AR R B 1Y 58 E TR VR Al

Ek, mkaEl?

(1. kZFT BFHREER, LF

(%]

100044; 2. kEZERHEA%¥, X

100083)

NRT —FIR & AR AR R T — MR R AN, SRR THREMIERER

AR RRAMREN R BIRE, BATERSBBESENRENEKEL. BNRERS M E SRR E
MAELME, HETABANFSHRMEMRIENE T, R THARNRENREEE TSR
B, RV\FEBEELRTERRAMMERA RFORBENE ., B0 R E KR AR B ESERN

B R A o
[xgiA]
[(FESES] TQ41.12; 0657

1 3]

WMRE (AN) ELRIVAMER LBAE
REABEQOMNA. CR—MEXNIE, EHRUE
& (NH{) MR (NO; ) MMEREFE, M
MREWRESG EZMEANEERE, S%H. AR
FAMAEEFRREERIB I RIER M. BEE
ERFEHANDHBEFHNEE, RAMREN
BIEREFRTRNOEEINEAMNNEEERNE
B NEMBEBRESR, REBUNT 2002 £%
T E%BE 52 530, HBEMIRE DA T
FREZF R KPR SR o AR P AW PR 81 0 U B HE A 4R 4E
BAW&EJEKMMERKRZ (non-explosive and
irrestorable fertilizer-grade ammonium nitrate, T
NEIFAN), KBELKIEH, #F AN #3858 E %
AT AN BB XEHED Y, BE%E AN AR FIRE
HHE AT ERERDITE (DTA) MERAMH
B#¥% (DSC) %. HEMRGEMBRIOMEMR
GE¥RILZR) #TWURE, IXERERELL
REREHENEES AR AWRE, MH
DTA #1 DSC e 18 4 5> E=HIW E J15 53 4h,

L0

(mBM]
[E&E®]

2004 -03-24

RAAMBRE; EREW,; FUERE; MEEBRNG HiEH
[SrakFRiREE] A

[XEHS] 1009-1742 (2004) 11-0053-05

DSC 1 DTA B Fa 1%k, HR8UE RN HRE
RERERT T R, BRI HTJ5 B: 848 B0 n P
WA RN PHmMAERREL, B
I, DTA #1 DSC ZE ¥4 9 R i A8 B 4 LA B
EAREpBY, 5 X AMEERRASE
(accelerating rate calorimeter, T #& ARC) R 5
AN K # 4 #2 8, ARC AR LARBR T EKA
B, ARC BR7E4 M &4 T #4701, B
HSERKATUEI\=YHNES, BTXA
ARC 744 AN WIS EHRTRM,

2 EREN

2.1 ARC REMREE

ARCiRE R —FIEM ML EY R AR 1
BB ik, @ik ARC Wi 7T 18 B A 52 5 R N Y
WA MBS B o ARC {28 7T 4R IE# & 72 3K
RIRFENELLERMNFZET, WEHFERRD BRI
Mt E—RE—EN=EFNEARR, Ed
BYBCFER, THENRARNNEMHEN¥S
8o WX LS JAT AR SRR AR 0 fE Bt HEAT A
T B B

EREX (1939-), B, ZMHHEA, PEIBKEL, LRTEFREEERERETRM



54 FEIIERF

Fot

B ERGEWS WICHER (6], UHBMRER
fEFEE 2 0~500C, EAEER 0~17 MPa, £
KEtTRAEMBEREZAIE 10 g,

ARCHEET/ERER: BAHEAEBETM
HEREROUP RN ISR, S RERN, BHAX
EHENBARENESITSHNEST, BIER
EEABBEOMBRE, REHR IA—%HE—
BINWFXAERE (LB 1), R ARC EH R
G5 R BLAE B RN R G IR R T R AR &
EME GEXEH}0.02 C-min '), ARC ¥ BB H %1%k
BERIEIF I AE B B AT AT I — S 15— F 535,
BEZRNB| L BRES ORI ER, &HHHRNR
SRR E RS B EMBRIER, SR
MNEASHERFELBRRET, REFRSEEBRFHR,

180
160
140
120
100
80
60
40
20

H# R

HE/C

Lk B

B K m 4

T T T T T 171

EApcpuk
Loy
0 40 80 120 160 "200 240260
B &) /min

B1 ARCHIMBA—EHF—IFRBESFR

Fig.1 The heat-wait-search operation
mode of ARC
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rate vs temperature curves
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Table 2 Thermal decomposition characteristic
data of AN and NEIFAN

B G 2 R AN NEIFAN
m/g 0.367 0.504
Ty,./T 180.47 255.65
mg,,/C *min~" 0.022 0.031
T./C 287.51 * 388.12
AT,y,,/C 107.04 132.47
M ./ +min " 0.16 0.641
0,,, /min 1252.9 43.18
T,s/T 273.59 267.65
P../MPa 2.687 3.855
[R5 € 180.47~219.55 255.65~302.07

iR B /C

E: m—HRER; AT, —BHRRA; T, RXEBFER
BB P.—BARBEN

223.38~287.51 372.10~388.12

%3 H¢KIER AN 5 NEIFAN Ao BEES YN

Table 3 Thermal decomposition characteristic
data of AN and NEIFAN samples modifier

by thermal inert factor ¢

B & 4 R ‘AN NEIFAN
$ 5.875 4.550
m/g 0.367 0.504
T,/T 180.47 255.65
mo/C *min~! 0.129 0.141
Ty, /C 809.33 858.39
AT,4/T 628.86 602.74
0, /min 213.26 9.49

H: m—BARE; m REFHMBBRAER; T—RIE
FHBRANBRE; AT —RERGLRBH; 0, —BIERF R
KR 2 =R B 7 60 B (8]

ME 3, B4, ANEUMREZGHTE2ET
PIRBH, 58— WHAFE 180.47~219.55C, &
TRHATE 223.38~287.51 T, HBAALR H M
AN AIRBIRA T OB REM % . HI, 7 180.47
~219.55 CTHf, BAEEE 0.019~0.042 T+
min ' Bl A &4k, Wi 223.38 ~287.51 T H,
BAERELEE N 0.013~0.209 T *min~ !, #
BAZE AN B2 78 b Rl it LB R 8. 7B
— KK B, 7EIRE N 218.57 C i H BB AR
FEER (m,,) H0.042TC min"', RNELEHR
BEE (T;,) N219.5C, BKRMEH (pn)
# 0.494 MPa; TiI7ES Z KBOART BRI+ 3 $ 45 42



56 P ETTERY

Fok

Wi, MEEAF 273.59 CTH, HBMHEKEFAFE
FH}0.16 C min ', /RIGEFERXZEB T
GXATRER M YTHAEMGE), BRI RAZRER

gehn, RMASGEESIRE RN 287.51 C, KK
M E S8 2.687 MPa,

$4AN&NMMNM%Q%REWE¥ﬂl%%

Table 4 Calculated results of kinetic parameters
of sample for AN and NEIFAN
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Fig.3 Time-temperature-pressure curves
of AN and NEIFAN
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Fig.4 Temperature-temperature rate curve of AN
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Fig.5 Temperature-temperature rate
curve of NEIFAN
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Thermal Stability Evaluation of Non-explosive and
Irrestorable Fertilizer-grade Ammonium Nitrate

Wang Xuguang', Shen Lijin!-2
(1. Beijing General Research Institute of Mining and Metallurgy, Beijing 100044, China ;
2. University of Science and Technology Beijing , Beijing 100083, China )

[Abstract] A new method using accelerating rate calorimeter (ARC) was introduced in this paper to evaluate the
thermal stability of energetic materials. By the method, the adiabatic decompositions of ammonium nitrate (AN) and
non-explosive and irrestorable fertilizer-grade ammonium nitrate (NEIFAN) were investigated. The curves of thermal
decomposition temperature and pressure versus time, self-heating rate and pressure versus temperature were obtained.
The kinetic parameters such as apparent activation energy and pre-exponential factor were calculated. The effects of
thermal inertia factor on the results of measurement of the adiabatic ARC are discussed. It was indicated that NEIFAN
has better thermal stability and safety. At the same time, it can be shown that the elimination of NEIFAN explosive
characteristic is due to the improvement on its thermal stability.

[Key words] fertilizer-grade ammonium nitrate; non-explosivity; irrestorability;accelerating rate calorimeter;
thermal stability
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