ARP Eoke] 4 % A FAY AP

1. A4 &2

FeEAd AEHOB AM - ER @YolN 9 BHoE F2 ASHD Yt AEeld
slol= Eopel A9 E&ol MuA ¥3 FHT TENPo2 A% P FEA 5 AW F2
A g 2e A2 oo AAE gash WHARS A4 BA 483 B 3 1Y
o 7P% AYW AEEGS AMT ABH Bofe] EHE ¥ WA YA Foke] TFL £
3 Qi

£ RS FAMA ESARIA ASSD oM Fope] A1g4 B wHE £4 AE - AT
sl AMzo] 48 AESE gt W A Eef Mgl ME AFE BAWH ANIES A
Astmr g,

2. o

rx

=
=

12
lo

sy

2.1 oYM Fopo| J120|E

O A 9 H29 ERALERY ARk H714 e dozl ddd Foke ezt
9 724 1980d el Aol Y - FEHAIGTF 190EE o) F FET THE o R ATAFY
2 FE -5 SRS SE AP0l N AWY) A2z 128 o3 gEEo £F
of £¥th & AeZorojs I ASA(ANLGEF R AAExvEIT UGS wA) -
2 - dgA ¥ wdASE FHYLLE dta FHH(L) EE BHE SAH(AID)EA BoA 1
Aol AFRA ofUste A Fokg TR gm AeFuct

FrEok T ¥ ke AN stefojstn o), AWPRER BL AHFL HAR
TNT(%2 Al powder)& A% FF02M 635 M@0z 7% 7bed Fopg Idrh =Y ¥4
FokE ASHT qhdstefoleta st AR, £, 71E, F3HA, GMB R 2R TNTY Al
powder Ex #7] AZAE AHE3HA 43 Az 63 HBo2 71F Hed Fog TIR?

Al 3MT stetoletn sk FEFHFE FUY ABF A2E NN “2A4FF ozt F2 A
YEFS THLLE 3o dERE T 4T 2AFFoR UFFIUS FTHFRY TFL
M2 Qe 98 -1 R EFUET V1SRN o] Axd Fo)olda BYHAG. %

#EHe ALEHANFOIOlD oW 63 Bz 71ZHA o AE} Agsjcor HEH
I:1_'2)12)14)
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@ o & 9% £t TAGHY ZHNHANO3), AHEENaNO3)Te g 29 &
g25e) ARAES AUEHAL AH3Al(surfactant) & H7Hete] ZjAH o2 F3HANEABHAA o
A A 2718 ¢ mdEHE BAA FSFHE0hRREY, WO TYPE)S d24dez]3) 4
24 HFo] 13g/cc ol FAE(ge)] EFEIN, 53] dPMo] R2E 93 7|EAo] Y=
€ 18%0]% dfrets F5eFge dFols, A, €, vHd, $A4%59 AAdA, FUra7 59
T8 Lo 2N FHFo| fo|g Helth Ax IHEE Fg 13 21 242 Table 13} 2tk

“

4

Combustibles Emulsifler Oxidizer Water

[

A\ \ 4
Solution Solution

l

Emulsiflcation [%

l

Mixing < Bubble producer

v

Eulsion explosive

s

o

Fig. 1 9

1,
i
I

ool Az

o

=

- Table 1914 ¢7tale MMAN, HN 2 Al powder, TNT, DNT, Glass Micro ballon, Expanded
perlite, Chemical foamer5-2 AHE3}9, 53] Al powdere %99 |83 U7 74 & d&E
)2 Aoty T3 A F3EA £ AHEAEAYA #F A, Crystal form modifiers2 o
HMEoke AF ¥ ArjRdA, 2 ALk G i 2 4FE nAe L Aol ¥
$

FAE dg gL (1), (2% o] EHE.

<Ammonium Nitrate> )

NH,/NO; + WAX — CO;+H,0+N, (gAwrg2) (D

NH,NO;+ WAX — CO,+CO+H;0+NO,+NO+C+H, (Egdwg) (2)
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<Al powder>

3NH,NO;+2A1 — 6H;0+3N;+ALO; (ShHddauts) (3)
9NH,NO;+2A1 — 2H,0+4NO+2H,+2A1 (E4Ad4ug) (4)
2A1+3H,0 — Al 0;+3H;1 (5)
3H,+150; — 3HO (6)

Table 1. S8R Zeofo] 24

B A 2 2 A%)
) AN, SN, CN, SP, AP, HNQOs;, UN 50~80
7t uEgy AR (ARR, F2F) 1~10

= HO 5~20
F£4 AAY MMAN, MEAN, EGMN, HN
A7 A
M4 4 MSEg AFE, UEE 3B 5~30
7w 8 A we HLB AW 844 1~5
A 7o) olUe} AR UEY, BRol=5A|
7 = 1A 712 BHAT FA 10~40(F-5%)

<note> AN : Ammonium Nitrate, SN : Sodium Nitrate, CN : Calsium Nitrate,
SP : Smokeless powder(Sodium perchlorate), AP : Ammonium Perchlorate,
UN : Urea Nitrate, HN : Hydradine Nitrate, MMAN : Monomethylene Nitrate
EGMN : Ethylen glycol Mononitrate

wE oHMAZ ko] tHA ] w¢ F23 GES e AHIEAA (R3] HLB(Hydrophlic-lip
ophilic balance) #toll W& £% ¥ Fig. 29 21, AHAZAA(Surface active agent)®] £7 ¥ HLB#
& Table 29 2th? o714 oA Zofo) ALLEE ARG E HLBtol 3~99) el &3t A
Eolt},
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Hydrophilic
(water soluble)

(water dispersable)

Hydrophobic
(oil soluble)

Solubilizing agents
Detergents

O/W emulsifiers iw

6 —
3

e

W/O emulsifiers
Anti-foaming agents

}
il

vt —

Fig. 2 HLB3ol @& &%

Table 2. Z+F AW & A5 HLB

Surfactant Commercial name HLB
Sorbitan trioleate SPAN 85 1.8
Sorbitan tristearate SPAN 65 2.1
Propylene glycol monostearate *PURE" 34
Glycerol monostearate ATMUL 67 © 3.8
Sorbitan monooleate SPAN 80 43
Sorbitan monostearate Span 60 4.7
Diethylene glycol monolaurate GLAURIN 6.1
Sorbitan monolaurate SPAN 20 8.6
Glycerol monostearate ALDO 28 11

Polyoxyethylene(2) cetyl ether BRIJ 52 5.3
Polyoxyethylene(10) cetyl ether BRIJ 56 129
Polyoxyethylene(20) cetyl ether ~ BRIJ 58 15.7
Polyoxyethylene(6) tridecyl ether ~ RENEX 36 114
Polyoxyethylene(12) tridecyl ether RENEX 30 14.5
Polyoxyethylene(15) tridecyl ether RENEX 31 154
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22 1= Zetute] THME o

Jm

|

TrolupolE, ¢E, P, WIS F8 HEE 542 Table 33 2tk

Table 3. ol @A Z k3 7|& Zopo] oy & 542078

= i
ZaqE 5] . BV 7
AZFH b | F & (m/s) 2 & gkt .
1258 e | T WS | et (H253)
5 [s]
D INitroglycerine ] AT
Y .. I :6080 o o AB kgl e
n [Nitroglycol Good o)< | HardRock |~ 7T =
a 23 (RBS 223%) MegeMITE 1,11
m |Nitrocellulose oI MegaMITE Poor 1:6700 Iel | ~Vey :
i jum Nit I,I:13~16 ' O: e 0.85| HardRock
: Amfnomum .1 rate (RBS 245%) e
e |Sodium Chloride
A Ammo?ium. Nitr'ate Very Poor uE Zt%‘%}%i%
N |Fuel Oil(Aliphatic) N (- 3160 Plus Ao A
g Color Agent . N0k O (RBS 119%) | ) ANFO Plus
: te 2 .
Antistatic agent ANFO Prillit
Ammonium Nitrate NewMITE 24N 2)
Sodium Nitrate Plus I ARQFE AR
Calsium Nitrate Good : 5700 .
Sodium perchlorate (RBS 150%)
E . . Plus 0 NewMITE
Ammonium perchlorate SuperEmulsion )
m - 5700 Plus I
u |Urea Nitrate “NHs | (RBS 170%) | . e 137
é Monomethylamine 1~2ppm | SuperEmulsion '
i [Nitrate + 5800 NewMITE
o] . . (Energy
n |Glass rrucrc?balloon New Emulsion 1398kealke) | Plus TI +1, +]1.
Surface active Agent : NH3 NewEmulite | . 194 SuperEmulsion
‘el
Paraffin wax 5~8ppm | 150/200:5900 NewEmulite
Mineral oil (Energy
Al powder 1100/1165kcal/kg)
Ammonium Nitrate 24N (A %)
ANFO ARt A
[Bj Sodium Nitrate HeavyANFO
L |Calsium Nitrate Excellent :3400~ 3800
xcellen
If Sodium perchlorate Ermul HMAX(purrped) SoftRock
mulan oftRoc
E | Ammonium perchlorate o Good :5300~5900 N HIMEX
m ] | 124127/ 5 ~Hard
u |Urea Nitrate z398 HIMEX Emulan8000 Rock (OB=-3~(%)
i oc|
é Monomethylamine 1217l (NE2000):6000 Emulan
i |Nitrate ' New Emulite1000 (OB=-556%)
g Surface active Agent (NE1000):
Paraffin wax
Mineral oil
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al 7| A tto

=4 L= O

Mo

3.1 oM™ Zolof rff

o

HE

D B¢ 4% 4E |

AWM Zoke] A9 Tablelld R st go] F2o] T dUF oz WY 4YL ¥
T gou 2= 2 EAGIY) P42 A ABAT AT Ak 53 NSeAe ATy 2
(2GR H7hE EA Zoke) AP 2 UL sa Yok

idoz Y4W SerFel 42 FYE o2dozt 071 1% Foh ey gAZ Add A
F& 0~-12] M9l $Yo2 Asel vige falkast BAHE ol BAHe|T, APH Eefe)
E942 913l Al powder 8717 87191 8% Oxygen balance’} -18 94 RE% EF 4
2o) Ue 8¢ 2Es WY Aol Al powdersh HekahAl A71E W E4e ga EolAAR
OB 447} 2oiA ZYigdol) ESHAL7} dojtz of ) 24T H, C, CO §9 F3H(Q
S4)7ka2 Ad 24 Ewo] dold AYol Yt TB2 A sk FHFol 05% ol4TE B
zoAE S-S ok $R9) 10) 1) 12) 53 AsARRUel SFo] BFY BFIM Agshe
A%ole WU AEs Bash

2) T A A&t

ogd Zokel E£-2 5200~5800mv/secE AAIE o] 2= (super Emulsion) TholuivtolE 32
oF 0% AHFPTHEFTTEIROZE 0BAT). IHBZ waitid e thojuniolEQ B¢ 7
ohfA] SF7AYel Abgto] HFata olEA ZokQl A% Ay WA Al A8 o ¥33 AHr}
QA9 3 WO0F EgozN AURBAHAE AEstd EQAT AR Bo] TFE AASS
A8Q 718 AL onz AF FAHA 7]5%e] HH AAE AsAzY 7152 7157
g B3 s} Hol Frlok BEI} AsEH Ao A F Jovnd BIFHY £ FTY
go]] frejstejol & Aot

3243 oYM Fof Aol of

o

71 HE

1) 713 HE

479 B¢ Y AY, AN =F@P) AEA oS FAAolRT & § Ao AR, B4,
mo ez Ao Hgo] oL Aoz Alndch B3 Fo & NARAT] St QT
woE gk HEBASe ua A tHe Wast =3 = Agax s 5 HAF
BEHstT FA £HaY o] 7 HL)

2 AEH AE

g 3 - =7 - F 5 agytel o3 FHEe] EFA Y EFAXI BIbsIEE
TEFAE FJAYE A% U= Azt L R AzEL HYAY st 27, T
o] 2a)enke 93 24 o4 A% Fdho] Wy 1FUY LAV|Ale sekFHAE BetdYA
2 AR FE g5o] st
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Y FAgrs &2 g - st 87H, 58 2 A9 @3E Gl TFA EHY T
AHE R 4Rl 9ad Ao

3 BAY HE

ANFOZ-9ke] ZAAA o|d WgA oA 58 nastd #3337 745, 33 371 243 5
oA 7bA olel AAHAR 719 FAHAL BEAE A AET 3T FAH A9 AEEH
dgstn, 53] #d A&7 o8, 49, AuAY § THHolL F/HHY HolH &r % FHE
TE AR Edste] A HES Bad Ao Addn.

33 olHM Fof AIEF EHH MWt
71 g R d3 PR T AMRA] EAFE QoF AEsta /fAEE AelstE Table

4%} 2o
Table 4. o] B4 Eof ALGA] BAH AM
F ¥ £ A % A S S
A A% 2A4AZ B4 (bulk) 7148 74 A r GMB AHE)
2l £ oARAMbuk)  |BHA F od HAYH 54
AR S WA e, AR RA 4T A4
HAVIESCEEERS 232 APLA(HER A2IAL S TAWA)
MERFETEr WFE @R T A8 HAGe AT
e | & |Ud AR E dH S (bulk) [ET)
d|23g neza Aoolsh HA o] &L
A 122 EuH(A x)o] e A A Al powder 5 d7A FohAlg A

dF ASA AEATF HS | sote A= stedor SAZAE bulk)

oSS R RARRANR gz aua gYR 49 (BFAZ bulo
T N AN AL - T

A9 |2942 5% By &4 oy oo e

= |4 (S, 2o gy eu £

4| & e ¥ 2% wg B fran as ae s Iud i

A | |Bgw ag 488 TOH N8 dad

f] 2 234 ey 22 Hed 24 2 Aol BE gASY
MECEC LY shepzel mAA] te gAY
MEERE T AR B Be BRA AZ
2| |3ede 2eae 24 9a 9349 243 %8 28 Fels T
A |y e aese 2 qasiol|&tts, gRNTeI = pasty Ao
4 | 5 |we et SR Ral| 2 5 RS} Aol
a2, uu, 49 4wy gn  [dgw, qrarad A% 2
= | % |a=ds 8, g 448 A% 24 D o450
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4.2 E

1) oEA Foke FZofe dFoz ASA(ANUEF 2 AR v golrlse] AP o
gch - & 17&741 R LTS FARLE 33 HE BEAHAAD)EA EA 2 4-o] W3ty
A opshe g ZToks walth EPAHEE FAYERFE, B, 7|15, #3H4, GMB 5o24 TNTY
Al powder € #7142 AE 834 3 AzE 63 HBOE 7|E 7M5d Zofg Ut ¥
v Selvetel M QAtEE olEA Fope ohte] SA4AY ZE LS 93 Al-powder’t H7tE: 9l
oml o] &2 Foe] Y3} Ak s} & 4FE vNE ARtk a1 dAAe {FaE2
Al Crystal form modifierS-& @A Zke] 4% 9 7B, 2evst 44 Fol ¢ E 4%
g MAe T4 ARolgn & 4 U

AzZHLe ta Bzshd WeAs gokdce Fon BT F/AE G5 HolAT 23
Fu(dd)o] dojube A7t Ak Ag~Z ol tAHQ A gty et

WA oA ke AzFHo] Bl s e Fdes Houd e Frba
T 433 Holth, A4t A~ g

2) B F42 o] 23 ¢AF Fopoz dey 4L 2x gloy A= R FHEY) ¥
4& A8 dRAE 7}5}J_ Aok dwrHoz AAE SR A HPL oJEHezE 0] 7}
g FAT AN AFS dAZ 0~-19 HHAo 3 g Foko THZPYS A3 Al powder
€ 2712 9 Oxygen balance7t -1& 94 ¥EF Fosfordtt. 2 Fo2 Al powder7t 4t}
A H7Hd w LY ta FoAAT OB A7 43 9ojA i%‘ﬂ“é@'oﬂfﬂ ESAAL7}
dojubx ofm} A H2, C, CO 9 Fal(Astd)7t2z A3l 23 F(Ax)o] dojd Aol
. 2Rz 71dA 7k TRl 05% ol dHAY 830 ofe Fael 1—‘:— AHEE F3fiok @tk

G d3oEA Zofe FF ATl Bostn Eat d, Fo oF FA wWEd iR 8%
dA SAE A AF 25 - ok, Y FLRY AxSIFE HSoF ok, AF 2d
ol Fofat Ko LY, stfF BHURIAYA R F LB Fo| TSR At

agn Az @Fez A FEAdE I § T A5l EYRHAER o
ARt MY L dHFH dH] FAEAE wAEE old wWE JHRAY FEY AH T4
A= g 2 ARHoln I FAAY EHE AT TU/NRY AT T F/OiYo] dad A
o|th.

N

it}

| 1} ol

Mo

D FE-=4-3%F 5 9S5Y A¥R A2z All~12%

2) 3% - AEY - AFE, “gF 2 SHTEY JAs FFAGel B A7 sepdd,
hEsteF 7133, 2000. 9. 30, p9~10

3) AASF, “Adstefs waFE” AU 23/, 1997. 3. 20, p.50

4) ol &4, “AREYA Y 7122801)", A28 FL}FHEA 5, AHEF=TH3H33], 1992.
10. 1, p.36, 38

5 o] - AYAY T FoEFF] AYASF A B A7 sy, dEsefr)
=73}3], 2001. 3. 31, Voll9, No.l, p.97, 100
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8) 22 - Hx “HAdA Fote] AFALHY HEAZ B3 A7 stopdsl, ofhstof
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10) B3R ATA A4 AT3=(HEG A AE)
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