2015 48 A

BBV X SRR e A i BE AR PR 2 %% 29 -

doi;10.3969/j. issn. 1001-8352. 2015. 04. 007

REMEIHEBZRSFEEFENZm

@D
. g)/td,

S % AR®

oMY REXRY

#m RY ARR

OHFEIXFAIFROLRHT,210094)
@b I AFA A 9% B (3% ,200135)

ELE-S

K2R AR R P (DSC) i B 7 U (ARC) A v XU R 3 (MVPT) | %28 T X BEREN

THBRE AR PE RS I . ASBREETE DSC 58 v IR I IR A 277. 45 °C 78 ARC 5 P I 9] L 0 fif 1R
JE 2k 245.62 °C, HAF 245.62 ~261.16 CZ 8], W RGE SR T, 78 MVPT 50560, iR 8 7F 120 C 247 %k
R BEROME AE 250 CEF SRR RN . G550 F0 | RBERON X il BR A i Atk B 3850

[RHEIA] ] EMR B (AN) s PVE 2k s RO s A ik
(%] TQ560
515

B R B (AN) Je—FP O 5 e R IE ) TR) el A
PR TE R IR T IR RAR, 5T G ) , B RAT
R KETERE , BN T ZEH & REATRL R FARKEY i
FEARJFRL

FRPR T R B 1) R R A L i i R i s B
BRI, L e vk & Ak W ARk, AR OR
Ko T LGRS S SR 7 T R A R A K . 2001 41 9
H 21 B, EEEHBBT Toulouse AZF GP ALAET.)
SRR KRS, 24 300 ~ 400 ¢ RIR A R £
PRIE B 29 AJETS, 292 500 A 3245145 ;2013 4F
4 H 17 H 2 EE v g= 0 =5 B i =5 Bk — % Mk
JIE T S e R K 2, 24 60 RS TR SR e LR IR K | Sl
B 15 ANFETS,160 2 N 3245, JE #l 200 (4] 55 J= ™ H
A, BRI 2.3 /2300,

B T 4 1 ME R 5 RS T AR 98 A B A J AR, 1
I il S IR B R A MR K AR A T P PR B 98 A
GRS BR AR P AL HEAT T IR ABIFSE, 4l B
ATV AR Y (TG ) o Tl Tl 1% e 0 i A il 7 e
(AL TR A E0R 0. 15% ) #0477 T 0 | it
FAR e AT 5 05 AL AR 43 51 4 82. 57 kJ/mol |
88. 87 kJ/mol , H-Hf By 4 9 25 44 43 fige AL B 22 g ki A%
FIRZ A R ALEE ;A o5 250 )P 446 50 i e 4R )
( ARC) FIRAE P (€80 ) Xt il i 4 S il iR it 5 3k
FRIIR A W HEAT T A BTl oE S5 R3] C1- f H*
ARG N T 43 fg rh E) 72 4 NO, Fil NH, 36

* WFE A #:2014-12-15
ESTH . ERHAREISHE (S 51174120)

TR 2T i 2 6 P9 A i 5 Sk S 38 25 R €80
DA H A R e AN AR KR ELAS T 3 el i o e 1)
WIHR o IR EE 33 Ry 180.47 °C (255.65 C

FARY], ROY R ARAE 1S /AT HR )
KSR S, AR G T RUEE S0 Xo) i T e 4
fER R PR RZ IR O AE DG R b, IR AR OB o
TR PR A B A3 i P X b 2 1Y) 28 4 M P A e
HEE S,

AR 22 - 1 B L (DSC) | ink B 1 4
{CCARC) FEca i 38 KU 56 (MVPT) | R R B R
BEAEAN A RSN T AT Rk
1 RIS
1.1 REHR

TRIG AR AR B AL BEAE 99. 5% LA b | /K B i 4%
BONO0.21% R SF M 0. 425 ~0. 850 mm, BRJE N
8 3 7 ) OR T 2T 8, s 0 R T B A A B
0.05% AT,

1.2 RERESEH
1.2.1 DSC iR

DSC &—Fha FH B9 A A4S O A SR
MEREE)-FER 22 DSC WF 56l R B 1) #4003
B R RS B0 B R, N, 1 AR, THR RN
10 °C/min , FHEJELHE A 0 ~450 C , ML AIFRE S &
1.0 mg,

PEZ BT 22801990 ~ ), %, Wik, FENF S REMEHIBFST . E-mail : shaya0120@ 126. com
BEEE X (1963 ~ ) 1S 247, FENFE S REMBAIF . E-mail ; dabin63@ vip. sina. com



.30 - & W #% K Explosive Materials

5 44 2556 4 W)

1.2.2 ARC RIS
ARC & — 3T 4 SR B T I A BT AL
AR SR B 2 0L SCk [ 12-13 ], 3 or Y
FE it i SR A 2R 1
A1 B RMK SN

Tab.1 Mass of samples and measuring conditions
[ET A S MR B
FEG T ¢ 0.366
FERHUEE/(C - min ™) 0.02

1.2.3 MVPTiRI&

REERGLEWWME 1 iR, Hd BEmaEn
MR 26.5 em KEH58.0 cm BEJEH 5.0 mm,
HIHR 5 R4 52K 4 30 em JE 6 mm A9 1E
T TR AR, 7E AR TS Hh e B A ELAR R 85 mm 1Y
AT RSN T ER AN e e e S A AL
SR FH 4 @ SR i N A TR b PRI RS & RS
JAE 150 mm ;3 56 37k B2 H R K B2 4359124 500,500
100 mm Y 3 HRAAHLH I BN R GE KGR BE (T,) |
FESIREE (T,) ARG EFFAs RRBE (T,) B92A8 4k m
IR G R I BERL A T BE, NG R (3.3 =
0.3)K/min' "' | FHEREFE N 30 ke, SR E AT
RRET Y 3/4 b 8 A RE ORI 25 52, B/
FEN M T SR R KU e, RS o i By
ARG INAEE S B 5 N

- 1
2
:_:.:'_'._.'_'._.;.‘. 3
4
YAVAN
( ) ’
yi

% 6
1 - $AM(T, Ty) ;2 - FERIE ;3 - FEi
4 - GRS - SRR S ;6 — TREE I3
B Rk ERER
Fig. 1 Diagrammatic sketch of testing facility
2 REERELSH
THEREL ) DSC . ARC Al MVPT A4 356 il 28 43 5]
T2 ~ K5,

H &1 2 fiSfR & DSC th 2wl 0, fis 2 2 i 0
PRI BE R 277. 45 °C L I& IRl 286.75 C . 1F
ARC i35 (& 3) , iR B FF 245. 62 C B FF 4R T
N IR TE#ER A 0. 037 °C/min, JZ N R G AE
257.36 C ¥l KA 2, 24 0. 038 °C/min, £
245.62 ~261. 16 CZ 8], W R G0 E 8T

FLASRE IR £ DSC A ARC R 86 45 3 ml DL & PR,
TERKBE Y ARC IR, W B L AP 46 340 it
1B DSC Ik 31.83 C,

M4 T, H e mT %0, 5 R b Y BE KA
1) L BE 2 5 #£850 ~ 900 °C I [l PN 5 T, 15 8 1% JEk 4

286.75°C

[ —4iAN

2 25-
+g 277.45°C

150 200 250 300 350 400
W/ C

K2 fimekny DSC ik
Fig. 2 DSC curve of AN

300—— _ 2500
=
| — B y-Hfa) ph2
250 12000
200t B
o {15005
150 S
s 11000 14
100 =
<0l 1500
05— 7200 400 600 800 1000 1200 °
i} 18] /min
K3 mHERELZRY ARC MiRZ,
Fig. 3 ARC test resulis of AN
1200 T

1000
800

g/ C

600 a
400 :
200 s

. L

30 40 50 60 70 80

i} []/min

0 10 20

K4 AHEREL Y MVPT ISR
Fig.4 MVPT test results of AN



2015 -8 H

BBV X SRR e A i BE AR PR 2 %% - 31 -

() 55 min
E5  REEREAE MVPT 358 19 28 b e
Fig. 5 Changing processes of AN in MVPT test
Wt ) S S B AN A T AR IR B2, PR T A i i £
AL & B, 76 AT 10 min SRR BE 28 12 3] 50
C,BRIGHE 4 min PPGE ETFE] 250 €, FF— EHARRE
FNRILE R, T, BhZEF I 7E/T 30 min PNFE M 3234
FREL G2 TH IR A S L N IR 8 T3 55 C /2
A7 37 30 ~43 min JEE N, ARG DUE M TR T
X ETFHEN 150 C 32 5 F A R G0 1A 1 T T R

(3.320.3) C/min; MikF] 150 C B, FE 5 R
BRF 220 °C 2247, FHHAE 52 min B IEE K F] 250 °C
B AR R A T TRIZLR I, A i AR TR BE 5 3K 650 °C
PedE T, ATy iEk, AT LU R AR A IS B B A PR B TR
15 min ZEA47 U AR R BN, A 1 A4 7 ) e
NI RIR B D T 5 TR R B [T,
WAL U | HL T, A5 S i B 8 IS
—E M DR T, 57 AR i A 2 TR A I )
BT, WIS

XFEE DSC ARG F1 MVPT H T, #9356 25 5, 78
ANTa] 2 e v TR B A s RO i Y TR AT
FAME, U AR K S 5 MVPT 350 v, i 19 i 75
120 Crafimhss kA & Il 12 250 ChEfiss
KRN o PG b AR AR ARSI R A
Wik Ji HNO, (NO, 57 ), % il 2 i A I ik A 31) —
TE AR AL R ORI B & A A il = A
bRl 2  MEBCR I ., S BUR AR I
kB2 WA 5 [N, 54 7 B 6 kA RO, AR it 1K R P R
B AIME RAF HH 2 T A AR S8, LA 550 AR it
Triac e, oy i LR R N IR R FE R A A A
S, PRI BE 8 2 R A i
3 Hig

AT 3 AN [ R R A R g, B TR
JE RN R PR B U AT IR BE RS2, 45 R 3R
TR EZAE DSC 1l ARC 3058 v B0 4R I3 it iR B2 23
Bk 277.45 CHI1245.62 °C ;76 MVPT iIR5 iR
BEAE 120 CAatimhes AR RO 78 250 C 7
e R AT BN, 3 B RUBE S8 X il 12 i 4 7 i
Rt B 2 R, BIVBEE R Al 1 A AN AR IR B
RIS it (R R AR

& X X W

(1] 80, x5, Sk, TokEZG[M]. Jbat. fod

Tolk i pAt, 1994.
(2] FEEA. ToKEZGRe it (M), dbad. JE s TR

At 2002.
[3] 1M, SHCTRYIE )Xo T e 8 e P O P i) B L L3

WR[D]. Mal: MABEIT RS, 2014,

Tan Liu. Effects of typical suppressant on the explosion

performance and mechanism of ammonium nitrate [ D ].

Nanjing: Nanjing University of Science and Technology,

2014.
(4] ZE9E, AR L ERREAIC T R4

KAAAE[)]. RSB, 2003,32(4) :31-36.

Li Xinrui, Koseki H. The accident and its investigations

of the ammonium nitrate explosion in Toulouse’s France

[J]. Explosive Materials, 2003,32(4) :31-36.



<32 .

& W #% K Explosive Materials

5 44 2556 4 W)

(5]

(6]

(7]

(8]

[9]

[10]

Souriau A, Sylvander M, Maupin V, et al. Seismological
records of an explosion at the AZF chemical complex in
Toulouse, France [ J].

2002, 334(3) . 155-161.
Levy M J, Tang N. Use of tissue adhesive as a field ex-

Comptes Rendus Geoscience,

pedient barrier dressing for hand wounds in disaster re-
sponders[ J|. Prehospital and Disaster Medicine, 2014,
29(1): 107-109.

REE, XS, IR B i RO ik 8 g 2R [0 ]
KIEZGAR, 2000, 23(1) : 62-64.

Lu Ming, Liu Huiying. Study on the thermal decomposi-
tion kinetics of expanded ammonium nitrate [ J]. Chinese
Journal of Explosives & Propellants,2000,23 (1) :62-64.
PNENE, Fhate, BhSy Ay, S JCHLIER XA R B A AR
SETERW R T[], b 2R, 2005, 15
(9): 57-62.

Sun Zhanhui, Sun Jinhua, Lu Shouxiang, et al. Study of
the influence of inorganic acid on the thermal stability of
ammonium nitrate [ J ].
2005,15(9) . 57-62.
WAL, MG, KRR, ARRE BN AT R A A
FREL IS i S L Bl T3 2 IS [0 ). R E 5 iy
2005, 25(3) : 232-238.

China Safety Science Journal,

Shen Lijin, Wang Xuguang, Song Jinquan. Study on

reaction dynamics of non-explosive and irrestorable
fertilizer-grade ammonium nitrate during the thermal
decomposition [ J]. Explosion and Shock Waves, 2005,
25(3) . 232-238.

sk, BRiAE, BESAE, 45, TSRSl )1 ca A S REAT

BN T]. BBEs A, 2013, 42(6) : 52-56.

[11]

(12]

[13]

[14]

[15]

Zhang Tao, Chen Minghua, Jia Haonan, et al. Applica-
tion of thermal decomposition kinetics in energetic mate-
rials [ J]. Explosive Materials, 2013,42(6) :52-56.
Jones D E G, Fouchard R C, Lightfoot P D,et al. Pa-
rameters affecting the thermal behavior of emulsion ex-
plosives [ C]//Proceedings of the Twenty-sixth Annual
Conference on Explosives and Blasting Technique, Vol
II'. Anaheim :26th Annual Conference on Explosives and
Blasting Technique, 2000.:215-224.

PRAEHE, WIRESE, X, AF. i R ) Bt
R[], KHEZS A4, 2009, 32(3) : 19-21.

Xu Zhixiang , Hu Yiting, Liu Dabin, et al. Application of
pressure data obtained by accelerating rate calorimeter
[yl
2009,32(3) .19-21.

Townsend D I, Tou J C. Thermal hazard evaluation by

Chinese Journal of Explosives & Propellants,

an accelerating rate calorimeter [ J]. Thermochimica

Acta, 1980, 37(1): 1-30.

TRAR, BRAH, Bosinh, 55, AHPRECFLUBTERF 252 A%
PR R [T ], L T2, 2014, 65(3):
1135-1141.

Xu Sen, Chen Xiang, Duan Ruikun, et al. Developing
process of thermal runaway for ammonium nitrate emul-
sion under continuous heating [ J]. Journal of Chemical
Industry and Engineering, 2014 ,65(3) ;1135-1141.
E/NEL, ST, R B 0 AR i AN IR E T 5
BURLD]. B HR0E, 2004 (1) :27-30.

Wang Xiaohong, Guo Ziru. Researching cases of the
thermal decomposition and thermal stabilization of AN

[J]. Coal Mine Blating,2004 (1) :27-30.

Influence of Scale Effect on Thermal Decomposition

Temperature Characteristic of Ammonium Nitrate
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[ ABSTRACT]

Differential scanning calorimeter ( DSC) , accelerating rate calorimeter (ARC) and modified vent pipe test

(MVPT) were used to study the influence of scale effect on thermal decomposition characteristic of ammonium nitrate
(AN). In DSC test, the decomposition onset temperature of AN was 277.45 °C. While in ARC, it started at 245.62 °C ,

and the pressure continued to rise until 261. 16 “C. In MVPT test, a significant thermal decomposition occurred at near 120

°C, and reacted violently at 250 °C. Test results indicate that the scale effect influences the thermal decomposition of AN

significantly.

[KEY WORDS]

ammonium nitrate( AN) ; thermal safety; scale effect; thermal decomposition characteristic



