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Preparation and Property Study of Novel Oil Phase Materials Containing Gemini Surfactant
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Abstract: In order to enhance the stability and explosion property of emulsion explosives, a novel composite oil phase
material was designed by adding cationic Gemini surfactant 18-2-18 to the traditional composite oil phase material based on
sorbitol monooleate (Span80) and polyisobutylene succinimide (T154), and emulsion explosives were prepared based on this. The
main property parameters of the composite oil phase material were tested, and the influence of 18-2-18 content on the emulsion
matrix viscosity, inner phase particle size, and explosion property of emulsion explosives was investigated. The results show that
the acid value, moisture content, viscosity, and drop melting point of the new composite oil phase material added with 18-2-18 all
meet the industrial production standards; Compared with traditional composite oil phase materials, when the content of 18-2-18 in
the new composite oil phase materials is 0.7 %, the emulsifier content decreases from 38.0 % to 23.7 %, which reduces the
production cost of composite oil phase materials; The inner phase particle size of the emulsion matrix decreases from 4.00 um to
1.22 um, which improves the stability of emulsion explosives; The detonation velocity of emulsion explosives reaches 5 042 m-s”,
and after 20 cycles of high and low temperatures, it can still detonate stably, with a detonation velocity of 4 512 m-s™.
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I ASERE:, R CERAR AR, T

g fERREN, LHRUECERARAR, 1ok
18-2-18, A&AsCHk[15]1 A, HA5HCIE 15 fifk
FCAF). ks (B3, Tolkgk.
|
CigHzy — I\!’ I~ N Gty
| | 2Br

1 WFREEMF 18-2-18 L5
Fig.1 The structure of Gemini surfactant 18-2-18

RN . DOKRBOLRIEEY, Zetaizer NanoS,
Malvern Instrument LTD; M, DV-SOL, 4
AT AR IE FE S IR T A R B LAY
XZZ-BSZ-1, At i fE B fEALER AR A PR A |
DVNXLVCIG ek BT, 2S5 ) Brookfield.
1.2 E&mEMRIAGI&

ZATAIRPRHEC LA | R, #5638 1 TP e
FREUS AL IEE] 80 °C, HiEhk 15 min, FHhN
PRI A IEFIALI, IR CREERE 80 °C, Bk
30 min, KHREGHRREIABHPRIRER, 53]
KA R

F= 1 EEMEMRIECE )

Tab.1 The ratio of composite oil phase material
75 E4ME W Span80  TI154  182-18  BREEEAS

THER 550 7.0 23.0 12.0 - 3.0
1 56.7 20.0 20.0 30 03
2* 56.5 20.0 20.0 3.0 0.5
3* 56.3 20.0 20.0 3.0 0.7
4 56.0 20.0 20.0 3.0 1.0
5 55.0 20.0 20.0 30 20
1.3 ZLIHEZRYHIR
o —E EAHIR AR BT 90 ~ 100 °CIK

H, PEIRAER . K AR RO AR Z LR, i
M 95 °C, HHTERML. BRI A
AR, JEREEEN 1200 rmin”', Z5 I 3 min,
A BIFURIE A HIZE 55 ~ 60 °C, TEREHE R A%
TS RIFLACKEZ o KRR I FLALKE 28 e A
@35 mm YARFETH, AR AREZY 200 g,

#=2 FUBRERES

Tab.2 The formulation of emulsion matrix

G fiiREL TR K SRR
wi% 76.0 8.0 10.0 6.0

1.4 E&MEFRIERESEINE
HIMREHARA RSN TR, #4208 GB
5009.229-2016 il % yh AH A4 KL O BR(E ; B8 GB/T
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260-2016 WM AR K 43, 318 GB/T 8026-2014
U TR A5 051
1.5 ZHERNTFRESNE

N T B FRIETEER] 18-2-18 HUFLILACR,
R AKBO AL B2 R oA . By
B BRI EIRAEL 2 g BFAE D, BT
A, ARG EEUEI, R, TIAK
PO LSO it PR RS AT
1.6 MK

KF DVNXLVCIG RUEH RGBT L 3 o
FRPREEE , FEAfERA 2 g0 METREE N 60 °C, 4% CP-41
B, ¥k 20 RPM, MIHARTE] 2 min, BN
WFE 23K, SERECFE.

1.7 1@

PRI GB/T 13228-2015 Tl KEZG B0 E Jr ik
HEATHRONGE o DRAFVEZNIRREZRIRAS, 4 2 MU R
LI A TGN RAGIETCT , HHUE Ty Ik A 2
HREEZYERIA, FIFEEE A2 SO X B v e,
REIGERIAS/NARFAE , I fe e s E— e K (L)
YELGHAERR P FHRISHR] (£), TR B2 0 -1y
ST
1.8 FREEMNR

FEHE WI/T 9055-2006 Tl K25t B i
P TR o SRATVDHEI:, FE R 2
T HHERMRIREMS, FHE/HA 8 5HE, I’
FENEREREER 2/3, 2RIk S ERG
AR XS . BOE G AR BN L, LAl
FERE R, TR DL 3 YA TR ISR RES IR
S RHE B E K2 BRI 5

2 #ER57He

2.1 E&HEMRIMEEESH

AR EEMERES SRR AR 3
Ko FZE3AIIL, £ 18-2-18 M EIARALEN TCH IR
e, BRIE M 2.2 mg-g”, KN 0.31%, KEEA
124 mm’™s™ (100 °C), 5K 67°C, HFFAHH
MR R AR,

*®3 EAMEMBEEMESH
Tab.3 The main performance parameters of composite oil
phase materials

R A AR FplprvEle
MU= G T
R{E/(mg-g ™) 22 2.0~4.0
KA % 031 <0.50
HEE (100 °C) A(mm?s™) 124 10.0~16.0
TRk s/ °C 67 50 ~ 80

2.2 18-2-18 ZEXMFIE S E RIS
FURKFLGRRERE PR, HAEREX K21k RE
A MR o FUBE T2 R EE ( BFRRAUKGEE )
KRENFLINIRIENERE . AR ENESE. 60°CTR, A
[l it 18-2-18 S AR A HUFLIEE RS E 4
FAPUR. P4 AL, 24 18-2-18 5 HETE 0.7 %LAT
i, B 18-2-18 SR, FUBILTRL A H T
Fis 218-2-18 ik T 0.7 %M, i 18-2-18 ik
WK, FURIEBTHORS LB,
F4 TEIEE 18-2-18 EATHEMEHEIRHIFLIE B
Tab.4 Viscosity of emulsion matrix prepared by composite oil
phase materials with different content of 18-2-18

W18-2-18 1% 0.3 0.5 0.7 1.0 2.0

7 awam 21450 22840 24380

(60°C) / (mPas) 2392023500

2.3 18-2-18 B EXFLIEFRABRAZ RN
FUBHE IR N AR KL TN S A J2 FLA KR 20 AR,
TETERVE ERAL . — okl , FUBTERNARRAE U
oA, FUACKEZ TR E TERULT o SRARLE 0T
AR 5 18-2-18 YRR A 7L B kL
1, BRI 5 PR,
x5 TEEE 18-2-18 EATHAEMEIFIZRIFLIRE A
Tab.5 Particle size of emulsion matrix prepared by composite
oil phase material with different content of 18-2-18
W18-2-18/% 0.3 0.5 0.7 1.0 2.0
FURSF IR/ um 2.94 235 122 203 247

H2e S AL, 24 18-2-18 S A 0.7 % LA FE, B
& 18-2-18 Friidghn, FURSRTHRASZEIE N,
FH 18-2-18 WY ARBIEIS ML L BT I ARIAS . 31X
SRR YR IAEHFIR B . CMC (I SRk
FE) B, FRIETEERIRE N2 SBT3 RS
FEASK, ML YA N, T2 18-2-18
TR 2.0 %lt, FLBIER A PRIAR ST
BFC, ORFIRR 18-2-18 St —HHaln,
FIRSBERE R, (UL ARG RERS N, 15 KA
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FAFP A M ROERESG N, Prfs L AL B VIRE RIS i, 78
SPYIHCREAVIAET , W USSR R
HHIERTRL, 18-2-18 REMEA UL LB BTN AH
Kift, G563 1A, LG Giapte iz
(Span80. T154. RN ) &K 38 %, Hitkiilfs
M FLAKEZG A ZLIEE BT N AR RLAR S 4.00 pm; Y
18-2-18 Tty 0.7 %ollf, S A AR REC Iy LAk
(Span80. T154, 18-2-18) %A 23.7 %, (& T14
GEle B LA, (R 2 A LI SR PR AR fe
/N, A 1.22 pmo X TR 18-2-18 FUEHT T, Span80
1 T154 BAG REFZUCENEWER, FLA -0 GRS
TR KA ST, o BT B/ INFLER
RGP R A S LA E 2R e w T
Poo mREIENEARE S 2 18-2-18 K A R
R PFLBIE TR AN 6 FT7R. & 6 v, 24 10
PRI , 18-2-18 Fith 0.3 % ~2.0 %AYFL
JEEL S NARRIAR AR EE A 1N 89 20 YR IR
AR, BB T, AT AR B XS B UL oA
FLEG, DEET, B 18-2-18 A 0.3 Yol IFLIIE N
AR IREE B/ NN, 18-2-18 S HAE 0.5 % ~ 2.0 %
AU LR P AR A AT W s R
*6 EREMIETRIEE 18-2-18 S4&mEMRIEIZHZ
835 e (pm)
Tab.6 Particle size of emulsion matrix prepared by composite

oil phase material with different content of 18-2-18 after high
and low temperature cycle

ng.z_lg/% 0.3 0.5 0.7 1.0 2.0
10 WEIGRAEIR 3.03 241 127 211 257
20 Y IRAEIR 327 3.17 1.97 287 342

2.4 18-2-18 B EXF MIEAIRIEMEBERIRT
ANFE & 18-2-18 S Gt R & LA EZ:
PIERFEMERESEANAZE AN 7 PR, thak 7 v,
18-2-18 FHHRAE 0.3 % ~ 0.7 %2 Al Bl 18-2-18 7%
IO, FLARKEZG AT Y 18-2-18 &
AR RIS, FUAKEL AR ST PR 456K 5~6
H 18-2-18 & s XL T AR RIAR (1 52 1 AT LA
B, FUARKEZ A 5 U R T AR AR 5 DA,
RIAREY N SRR IR AR, AR R
B KA, FERER B REE T RN, R
FULKEZa R . 2 18-2-18 S EHEINZE 2.0 %

I, T RAKEZRE R B s K ARXELL 3, B
BURFLBEE A A RAEIE O, IR 2k S i
TR 18-2-18 il 0.7 %l , il LAk k%
e, Ak 5042 ms’,

x7 FREIEE 18-2-18 SATHAEMRIHIEHIFLILIELRIBLE

HRESH
Tab.7 Explosion properties of emulsion explosive prepared
by composite oil phase materials with different contents of

18-2-18
- 10 YRR 20 R IRIERARER
PR wisons R EE'%' - stk . 7
= % fmsh O SoomE Y
/em  /(m's”) /(ms™)
/em /em
TR - 4613 7 4527 6 3820 5
1¥ 03 4725 9 4536 9 4059 7
2* 0.5 4813 9 4643 9 4223 7
3* 0.7 5042 9 4890 9 4512 8
4 1.0 4918 9 4753 7 4345 5
5* 2.0 4770 9 4500 7 4002 5

2R 7 0ATLE, SRIEEH 18-2-18 fFL
KEZITELE 20 YRGB IN)S , R FNofI R 25
B . 18-2-18 T HAE 0.3% ~ 0.7%Z [}, BE#
18-2-18 SN, 25 20 R RIRERR I ALK
2R RGBT IR L N, LR AH
BRI/ L, BN, FLARKEZY A Ra e Pk
U 24 18-2-18 TEIMAEM B & iR 0.7% 6, A5y
FURKEZ kit f N, PR 5y , R MEindr
2 18-2-18 AR RF 2.0%HHF, 285 20 YGEIk
TRIEIR, FUARKEZG A R R T, ORI L
EHE I IR RARIE K, FLIBOR TSR EEARIR, 1657
FWINFIAEASASE RS, SZBNVERIBER, FURH:
TARGWE., W LR 2

L ERTR, BHESFRF-RITE ] 18-2-18 Xf T
Span80 Fl T154 MFLILIEREHA RAFHIDMFEIER
e, EBGTA R I AR BH S 13- 2R T
I, ALK AR AR BRI =, RIS A
FUE PR B HOR . S HTA A AR ETE PHAR EAAA
T, AR AR R, TR,
Ref s S SR, HRLILBE AT, REA AR
FUACKEZ K S B T), BOKARRERSIE MO/ N
THABEAE T LR, @R OB
LRGN, AT FRIETEMEFS Span80 AEAEA XL
Y A A RIS 25 B, S AR A, P



96 WRRN S 5 0072 T PR BT B AR A R ] 25 5 PERE RIS

2024 4E55 4 HH

B e LA R A R AR e v RleT,
18-2-18 ARG A BHE THIAT, BRIMARBIEIERTL
LT A B LI, 8055 T ALK =2 AT Rl Al
JL# 18-2-18 FEIHIZK L1 5 Span80., T154 AHEAEH,
TERE R PR Rl AT k2L Span80 A1 T154 (1
i, FIARAL R AR E T L AR P R s D A )
REAIC

3 Zig

(1) @D SR G FLACKE 2 RAR I T
ST, RELY 18-2-18 TEIMAHMEN RIS EN 0.7 %
ff, 28 10 IS IREIEE RN 1.27 pm, 2858
20 YK RIRAER IS IRAR R 1.97 um, RiAR 28RN

(2) X T 751 s B AR A e R e
REUEAT T 92 oY, &5 A 2R B X X1 2R 1 1k 1 )
18-2-18 FEMIAHA R B il 0.7% B, il 8 AL
FEFOFRIAE A 1.22 um, FURKEZGRREENERERLT,
HAHE N 5 042 ms”!, FHRHEIAT 9 em, 285 20
R AR E N 4 512 ms”, FHMREER KT 8
Cm,

(3) JEIEXT BT LA E L R AR Rk
A, KIPRCT-RIEIETER] 18-2-18 M ARENS 2
INFUBSE TR T kiR, I s FLAKEZ e
PERRE
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