- 38 - O oA M Explosive Materials B 44 B 6 1

doi;10.3969/j. issn. 1001-8352. 2015. 06. 009

AL REER LI NERR

0 AY EHA? L oe®
D% A F RARA FRAT AR 3] (5T 2R ,561006)
@ITH KR F AR5 3 H TAEF IR (T H4LT,212000)
@F M BB FAlE BT R A%t 75 R BEAME A (SN ,550001)

[ ] SRR 2 A e e 1 SR UL 3 3 7L e 5 o i A X 6, R J 1 Y Bl R R v O L A O 25 fit
A A LR AR A, SR P PP S0 D 0 00 s 7L M 2 S o BT T 972 0, 6 i T 8 1) 405 o A7 BB 20 A
SURE] FUACR RS FLACKE 2568 7RG E PR SCHR N 3 4R 1 1 M 25 FLAR WU FLAL B s A o Bt I 1] 7 5¢ Rk

HA LA IR0 5 iy 2L AR s PR R B DR DA A T 85 2 3P P o 58 5 52 R 00 S 1 At o 2
E FLACKE R PER A ROk RIRPRE T 45 R 5 Tk A2 77 SE PR SS & , W A B B4 04T AR, Il A S0
5T, BB T IR AR M FLALKE 25 6 A R MY I R DL S UL B Y

[ KA ]

(58]

FLACKE 2 ; R s A7 AR ok s L s A i
TD235.2° 1

Ell

il

FLAKE 25 BHA AR R R VEPE RE OB R
R E AN AR Tz Y TRk
2 — AR LTS AR £ ( AN) by 35 480k 5] 0 4 3k
FLARVE , iR O 45 il BE A FE AR, BT ALK 24
it A A M AT LR WA S 5 220, T R B 45
FEPERTVE 25 FLIR RS YA B A5

Bt FLACKE 2 2 7 T A BRI R J AT
Cze 2R B 2L A 7 5 K R R A BT 22 R) Y A B4R
FHT soRioRe A 3 S LR A R e L (H
R THIFR AR, B TIULEA AR
78 M SR L 7 T AR A X 80 SCHERL 6 1 IA R
AR LRI L A AR AR S AL {HL: 52 e 22 4 1 i
RO IA S SR 7 ] I LA KE 25 e L2 3
A28 T RS TR e 45 it I 0 e e FEETE B e 5L, 1EL
SR THFIHLEA AT IEATRA o AR CH i
AT I LA K 245 it A7 2 72 b 2L R A2 4k, DA
Kead ik WA A 2ok B s R B A AT i, o i LR
WARAEARE PR 22 5 ) B2 11 52 M L PRV A A A e Pk
IR JFadad Tl A2 P SE B 50 HOE B 575
1 R
1.1 THERERERHE

MR e, Tolk 2% , 70 C 4L 48 h;Span80, 1k 4li;

* WFE BHI:2015-03-12

PIBSA (3R 5% T 1 Sk MR A A= 4 ) ZLALHI S A il
AN 0F 53
1.2 FLRERMH &

FLIEHEBTRC 7 Ry (B 5380 - AR B 76% , 7K
17% HAHBRL 7% o For AR AR v L A6 5R) o &
GYECR 2% . KEKAINEE] 80 °C 5, R M A F]3H
A A AR R 50 °C KA SE A IR, B
HEEE 3 min S5k,

1.3 B

Nikon eclipse 55i # Fi W fBe , i K 400 1% .
1.4 FEMK

Brookfield 261X ,DR-1 + Pro 4 S5 1 %k
TR, #4550 r/min,

2 #HR5iTR
2.1 FHHEABEERENR

FLAGET ] 58 0B AT A o) 45 DR 22 % LR
MREAERRE g, O HEAT T HL TR A 1 43 B A E
G, ASSCFEE BT A S I LA KE 2 i i AR
P, BB FLARTI T 2L ACKEL) A fe e M IR
BRI 0BT LR S L AR TR B 5 R kA T T R
7%, W3 1, Hrp PIBSA MR R T M &R ERE 5 5
LT SN =)

MR LUE |, FLAR I FU e JL 5 1) i 17

PEZ BT XA (1971 ~ ), 5 B TR, E B TV KR H ARG IR 5398 TAE . E-mail :1iuj19711976@ 126. com
BISMEE ARERE(1983 ~ ), 3B BPl, FEM G TAL KRBT S Z 25, E-mail : x2x820708@ 163. com



2015 412 H

FURKE2G R E M B FLPLERRT S X K, 5% 39 -

A1 RESUACH oY S Ak AL R R L B
Tab. 1

Storage stability and viscosity of emulsion

matrix with different surfactants
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Tab.2 Storage stability and viscosity of emulsion

matrix with or without urea
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Fig.1 SEM of demulsion of emulsion matrix
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Fig.2 SEM of emulsion matrix in different storage period
IR FA 340, AR DA )R AN T A e 3 R
2T B P AR A JE R ) st S AR SRR i i
S /N LA W M SR ARG S 31, S BT
BB, — EL A TR i it A 0 T ot JE o, 0 R
IR TR ) 45 ot RS TR B et S, 1 0 1 J] 0 O
FECU L T HGH R M, SRR 11 ] R LR
SEARAL R BTG A — AW OR A 2

IR AR v ] Pt B, 9 AR B A LR T
ERAFAESR 2 A, 7 1 WLEE Span80 LK i i
W, R PR 225 . K3 O Span80 FLALFIAYZL

(a) Wl (b) il &—JH
513 Span80 FLALF YLK HE BT

Fig.3  Emulsion matrix with Span80
M3 (b) Al LA HY LS AR o 1) R /N AR —
AR T A W AR BR B AR AT S T L A L
WFITFIC R A A, WA A /N 45 78 R
JA R 0 JCHTH I A A BB I, B R i i A
L 22 BBV IR 1) FEE TS 14t it , I T 30 18 i

—EHIR , LRI TR

LIS o A e L ATL B mT L i o FLAR ) — 5
i, ELL AT e 16 A LRI A2 B (R BOR e, LI
WA AFAE— AR ES S (BRI F T AL 88 DTE S
TR, — ELRF PR At VAR I JBE AT, 1R B ot A
G5, 2 BB P 45 o i LSRR L
HFLAGH IR HE T T BN R A R A —
FEAE , — ELIE A A AT R B A AT 1, SRl
BN AR B o PR TP 8 9 i TR e TRV 45 ot O
SRR S b S ECPL R B 4, T LR
L
2.3 IAMMEAHBRETRESHEXR

N T B2 T AN RIS TR K 25 FLIU AR A7
FRrE PEIC AR, R FH P I 3 i DM 1 3L i 32 A 1
BT A SR A9 OC 28 o O 1 IR R B A i s
FL, AR T 6877, AT IR0 - 30°C B A
[F EF [va) P R 9 BT, I35 2R DL I&T 4 sk
3. AT Y, SR Span80 FLALT il B A FL I 3 5,
SHRGE M B e 7L A0 ) S ) 7L A 1k 2
2%, UM Span80 5 fiff I B /K 14 1 2 18] A AR LA T e
T ELR2E . IRE R AL B LA IR B PR O
TR AR EVEA 3 2 G EA R

96 L
72 L
=
=
241 = Span80
* PIBSA
0 L
0 14 28 22 36

i TEl/d
Pl 4 FLIBCHETORH R B AT it ek 5 o A i) 5 3R

Fig.4 Relationship between crystallization

of ammonium nitrate and storage time
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Tab.3 Relationship between storage crystallization

of ammonium nitrate and storage time

FffEl/d 0 5 6 7
Span80/% 0 1.270 4.532 6.208
PIBSA/ % 0 0.324 1.683 2.179

8 12 15 20 24
15.262 36.273  51.273  76.854  87.973
4.641 12.182  21.657  38.593  49.954

30 34 40 50 60
96.125 98.265 — — —
68.583 75.682  87.963  92.127  95.587
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Tab.4 Explosion performance of emulsion explosives at different storage times with different formation

. ] R 1A 240 31A 44 A 6 ™H
e TR gy, R gy B gy, B g, B gms BE g
(m-s™') mm (m-s™')  mm (m-s™')  mm (m-s™')  mm (m-s™') mm (m-s™')  mm
93.8:6.2 2.0 4700 15.7 4200 14.5 3400 12.7 EiEt — — — — —
93.5:6.5 2.0 4900 18.4 5200 18.6 5100 18.2 4800 17.7 4900 17.6 4700 17.5
93.8 :6.2 2.5 4700 17.5 4800 16.7 4600 16.4 4400 16.5 4300 16.1 4100 15.7
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[ ABSTRACT ]

In order to investigate the storage stability and demulsion mechanism of emulsion explosives (EE) , stabil-

ity experiments of EE were carried out, micrograph was used to observe the changes of emulsion droplets, and crystalliza-

tion process of ammonium nitrate ( AN) with time were also tested and analyzed. The results show that surfactant is a key

factor to affect the storage stability of EE, which is also confirmed by the relationship of crystallization and time. The de-

mulsion mechanism of EE was proposed. Enhancement of oil film strength with PIBSA surfactant and inhibition crystalliza-

tion of AN are the fundamental means to increase the storage stability of EE. The experiment results were also analyzed by

production of EE. The research have significant implication in the understanding of storage stability and breaking mecha-

nism of EE.
[KEY WORDS]

emulsion explosives; ammonium nitrate; storage stability; demulsion; crystallization



