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Tablel Raw material formula of site-mixed latex matrix

Samples AN% SN% Water% Span-80% ODEA% Engine 0il% Diesel%
1# 72 5 16 3 0 2 2
2# 72 5 16 2.5 0.5 2 2
3# 72 5 16 2 1 2 2
4# 72 5 16 1.5 1.5 2 2

1.3 AR

JeEE BRI USRS E TR NG R, ST R R R R
W EIEST b, f b B, R RMEEY & LT, S R BO R AT 0
fr)e, B RSB . W RIS, i WO B AR IR A . A K3
P, il R MER.



s R 4 B % R
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

BOCRLE AT AR BUD BRI L AR A, IINIL BT & 20 £5 A 28 2T 78 0 W i
SrEL, BRE Smin J5, MBI B E 0GR, BIAFERIT, FHCEME SRS, WEIFDx
AL IR
1.4 1FER M

s 3% B B R bR UE (GB/T13228) #i e R 7 vkt AT, b 1 NmidEilds g . 2254%
R4 25 em 1) PVC 3RV, 4MEA 40 mm. WAE 34 mm, fFH 3 IREELAE NREFE A PVC
SR R, R AR R S P A T R

HRE(L

|
rrrdll

%/w -

Easd

x5

ekl
50 mm 50 mm

Bl 1 R
Figurel Detonation velocity test setup
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Figure2 Internal microscopic morphologic
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Table 2 Test Para s for Infernal Characteristics of On-site Mixed Emulsion Matrix
Samples A/_ lﬁq,Z]‘/pm W/um PDI
¥ //ﬁ/ 413 13.476 3.6
2 - 3.86 11.523 2.98
3# -~ 3.53 8.340 2.36
4% A 'A')(‘gﬁ 4.68 15.718 3.36
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Table3 Trend of detonationelocity variation of site-mixed emulsified explosives with parameters

samples

Samples Content of ODEA/% Detonation Velocity/m-s™!
1# 0 3646
2% 0.5 3867
37 1 4018
47 1.5 3587
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Figure 4 Variation curyes of flow properties of samples with

différent ODEA contents

Sk 57 OB S e R ) (AR LA 0 5

X FLRIE TR PRIt %G ODEA & BERIHIIN, JE U 4 5 1 I s Al S B0 BT, 5T
TE 6% PA) 50 PN JBE 42 g G 5060, (RIS ST RS AR ARV ELAE o b i, AL IR o Az (] 41 41
R, ENRINRE N T . —Jri, B BRI R m, BYUIN B 8K, X o)
[0 MR R a-aa S8 1 87 NN R S e N = 87 ) = Al N S NTTE &2 I Bk
SRS SR BV ERRAT N . S — T, 24 ODBA 8 E M 1% E] 1.5%0F: FLRELH 1
AR RLA G A B W] S, Joh 7K 5 T ) 5 P BB 2 D, 20 AL Eh P Jo 28 5 BRI

2.3.2 FhoEsE

FUCKEZ 72 — P BAT v WA ORI K LR DT, R AR It ge A A e i T A ya [, I
BRIMU S TR, X JeSk DL VR ] S5 AT UCR IR B0 Baills  ZEATURRR I8 1 Hh o L o R 32
PIRRTEAT By U1 58 BB K A B S BUR R B L, M2 FRCAIEA A S e Re. Rk, AT
FLIRE L o7 K] 52 A1 73 R IS vl b 11 7 A ELAG B 0 S, T 2t o e ot 28 T e e 2L M 68 I 1) T AR
FE 55 51 J 1A FAR 2548 IREERE 7 TR 1 5% R 081,

Ul Error! Reference source not found.ffizx, AfitReEEE (G) AR E (G") EAFEBIY)
NARTN A S, BEARRR v ABIYIRAE o

ﬂ—H]—.—Hﬂiijfl, ™ Gl
1000 —e—G" 1000
A B
o\ &
< ,,,o”' ¢ <
;& i”. :&
) o] )
@) P @)
100 ks 100 |
'
/
.
b ooooo®?
1=587%  1~42.89% 1,-634%  1~44.39%
1 1 1 1 1
0.001 0.01 0.1 1 0.001 0.01 0.1 1
Y Y

1 2"



s R 4 B % R
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

e e e e

— G. 5 555 EEEEEEEEp G'
1000 - e G 1000 - +' o
A B C A B C
oo
./,,,o’ * . .,
y, N\ [ g LN
/ LN Y N
. - é L e
A o R y \ o
s pd
s P i\
100 - e 100 |- -
»

G',G"/Pa
G'/G"/Pa

f \ oo

]

o000

1,=6.44%  1744.84% Vo=3-83%  yF44.48%
1 1 1 1 1

Y Y
3" 4
Kl 4 A[H] ODEA & B in 1O R e MR A2 b 2
Figure 5 Viscoelastic characteristic curves of samples with different ODEA.contents
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Table 4.G'svg, Yer and C of On-site Mixed Emulsion Matrix

A
7

Samples G'yvg/Pa Yer%o C/Pa
1# 1368.1 5.87 80.30
2% 1372.5 6.34 87.0.2
3% 1424.1 6.44 91.71
4# 1249.1 5.83 72.77

HIZR 4 FIRE 190 2%, 3FRERL T S Al RERL AT A SR T IZ I N, TT0 47E i 55 LA 3 2R Al A
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TNEEOA 1% A dts (RS E TR SSOR B -

TN, FUREER R AN 1R AT A IR R RE 715 73 BRI RPRLAR KNE 5%, RECFL AT AT 4 56
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IO PE I RE I BREZ M558 . 24 ODEA & R AR T 1%M, ODEA I B 1R FLI 3
JRETRLAR A BTN, R S 2R DB NG K, S2AM AR R 0 BT B IO R RE 075 21 18 5
21 ODEA (& SIS 1.5%0, FERRARIE R, $RPUHNIREA Pridss, M FERSNER T,
PR BN JE AR AR T 5 EE AR I TRt 2 1
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Effect of ODEA Content.on Microstructure and Rheological Properties of

Mixed Emulsion Matrix

HE Zhiwei', LI Yuanlong!, YWE Xing', HUANG Zhenyi?, YUE Jiawei®>, HU Qianhao*, GE
Luyao'

(1. School of Chemical Engineering and Blasting, Anhui University of Science and Technology, Huainan
232001, Anhui, China;
2. JiangxiPingxiang Guotai 661 Technology Co., Ltd., Pingxiang 337000, Jiangxi, China;
3. Henan Huatong Chemical Co., Ltd., Xinyang 465200, Henan, China,
4. Jiangxi Yifeng Guotai Chemical Industry Co., Ltd., Yichun 336300, Jiangxi, China)

Abstract: To investigate the effect of ODEA on the microscopic morphology and rheological prop
erties of on-site mixed emulsion matrix, four groups of samples were prepared by compounding Sp
an-80 with different mass fractions of ODEA (oleic acid diethanolamide). The microscopic morphol
ogy and rheological properties of the samples were characterized using an optical microscope, a la
ser particle size analyzer and a rotational rheometer. The results show that with the increase of O
DEA mass fraction, the average particle size and the dispersion degree of internal phase droplets o
f the on-site mixed emulsion matrix decrease first and then increase. When the ODEA content is
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1 wt%, the sample has the smallest average particle size, the most uniform particle size distributio
n and the highest detonation velocity. The addition of ODEA improves the viscosity, storage modu
lus and cohesion of the composite system samples. Within the experimental temperature range, all
four groups of samples can meet the pumping requirements. Compared with the single Span-80 sys
tem, the sample with 1 wt% ODEA has the strongest deformation recovery ability under external f
orce and the best shear stability. This study provides relevant experimental basis for the research o
n adding small-molecule alkanolamide co-emulsifiers into the formulation of on-site mixed emulsio
n explosives.

Keywords: oleic acid diethanolamide; microstructure; latex matrix; rheological properties



