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Table 1 Proparties of Samples

Sample Particle size Density Formulation (wt% )

No. (pm) (8/cc) | Oxdizer| Water Oil | Emulsifier | G. M. B
1 0.3~1.5 (0.57%) 1.13 79.3 11.2 3.7 2.9 2.9
2 0.5~2.5 (1.06) 117 79.8 1.2 41 2.5 2.4
3 0.3~1.0 (0. 60) 113 79.3 1.2 3.7 2.9 2.9
4 0.5~1.5 (1.00) 115 79.3 1.2 3.7 2.9 2.9
5 0.5~2.5 (1.23) 1.14 79.3 1.2 3.7 2.9 2.9

¢ Average particle size
* Ammonium Nitrate and Sodium Nitrate

FAmSOE 4 A1 ARE
*EEY—Y v FRREYBIH
T240 HiRdifkt 7 BE(LFET 1625
TEL 045-331-3041

Kogyd Kayaku, Vol. 45, No.4 1984

R, UTFNXIic, SRWRRFTIIHIIE
EEEH~LRER0) &, FHnEREHRH0)
il ore,

2.1 AR () —EBRRFTICE T OREN

2. 1.1 BREBRURTEIRERS &

—197—



X Table 1 {ZiR L= No. 1 22 £ vz, BE
IEEGRFED 0. 57pm L #ETH ) BESHE b1
{HBTHIA, B2 ERHHTFE L B6pm TEW
SR E - T 5, TERRERI, RAFMRBXIERN
ERTMEAT, WETMBUC X SMBATFRRER & 5
& (8hr) r{EiR (—20C, 16hr) DLEEY 1 7 LEF
FEBRR 1T » /o, FPRRIRHEIL 80, 60K (F40C o 3
REBRELI, &6ic, KIRBPCORTIRBER U
WA COBGHEIRIFRIR Ty, SHTRSRYE
Tlci3 b2 o 8RO EETLEB<I,

2. 1. 2 BEWEHE

7y s VIBEOREE, T4bY, ERELR
IBMIES R CMETH Y, KLk ChS, £
¢, RiE3O0mmp (HEMAY) REHE 6 BHRADH
TRIBL, 1+ ¥y TBRICEVRELA, ER
LT, SERsrHEA%R, —BERTHEL, o
EMIZ20C L —10C WAL T~ 1,

2. 1.3 RTFEORNRHE

FREMERBNT 7S 3 o FEF (n-~Fy
+HEH) ERWTAHLT, 2 FHERATE
Zigas (OLINPUS £ BNS- ) i £ n 400 ~1000
fFexens s LRTFREBRELL, Thi ) PigH
FERURESHERRE LR,

2.2 RER-2 HHOERISRETHBE

2. 2.1 BHRUADLX

8Ehix, Table 1z L72BRENo. 3~S5&H v,
ch6nBEE, Wwh GERORBRRET CiESH
AL 20T, BERTF (BT EogBLRLL
T) £ THRAL ARSI E, mEENE,
EF4T742+T7Aa—TH-TCIcLE, oD
fICRE BRS¢, REONDREZBENEUR
BaAnCcEELA,

2. 2.2 #amonesik

BRIz L 2o gdh B, A8l 3 ~5 KEBRR
L, SRRV ClE 2T -%, BOSE 5000
rpm) U, ERMLAKAREMUF T2 3 LR
o T L iR kBTRbLE,

2. 2. 3 BEREAE

B & 30mmg H Y F 2 — 7K (F28mme X F i
SR, KiCHEARIAL, SRS Eiht, 4>
Xy o 7HEICXVBEERELE,

3. ERRUEBR

31 kBT ZEERRETICETIERE

L1 gl B SRR

gk ORE BT & Fig. LI Lz,
[EREESHAEEE L Ty s~ T, SBUEEEIHIT
KBICET LT o2, BRI 6 SBE CEATR

R L] l.l!lll v v r.ll‘ll
at 20°c o Sample 1
6000
5000
3
S 4000
>
& 3000 }
v
0
° 0
> at 20°C o Sample 2
§ 6000 l-at -10°Cc A -
&
]
£ | o~ ®~—o 4
| ECY B N
3 ST Ay
4000 | y R o 1
\
M)
3000 | v 60 L
2 0 60
o‘ 1 ..l....lq%.ﬁ.l
10 50 100 500 1000
Hoating time (hr)
Fig.1 Variation of detonation velocity with

heating time in hot storage tests

BIcESBALH -1, EBFMELD L, BELE
BT 2 0B 2 ERS ] CIERABE T LTS 2 &
bt £, FRIBEL40CcAliFmicmiiL
=88, SEfF - Oohr BEEOMMBSF T &R
EERLighrol, LML, 60, B0CEV L& HIC
BWREIC T3 L, BHHTFSLSETFLTHY,
BBOBEIRY, TOBEAKENW b1z,
—Bz, =wava LIXRIRTICHS L, WiEE
BEOET P, BMFRSHOERLIZL Y, SRRk
WHRELBWEERTWEND, z2iia LB
Bacd, BIETCRERLHERIMETL, FE
BlELTw Z&Mbhal, £, cO& 5 BE,
HECRFBOIEVZ 7Y 3 LIBEDFHEET,
ERTLIC W Ehbhat,

3. 1. 2 BEHY A 9 LEREIRRI-SIT S RElE
BREFig2RLE, MIROBER L2 (AL
gy @ens, WAL MBEE L T, BEY
4 7 VBRI, BEOETFTEENFS LT, He
i (B O+ 7 20BVELLICE»T, iR
FEHLETLAE, B & 20REENDRV G EF
IRbATL B3 thibhaols, 2L RFEHLY
BTN 6N 5T, =21y LIRIER
EHIIRRELLY, Ty a L 0BENREXH
rreBRORE,

3. 1. 3 HEBOMFESEL

IRKRBREE



T ¢ v v 1 Ty .0 T T TTTT T—°¢ L}
6000 |2t 20°C O  Sample 1 3 s vl 'o‘ ! ! '
at -10°C A < ample Temp (°C)
coon §, 5 -No._ B0 60 40 i
20 A
ELE.R;B?. o —=2 _es0°g ] 2
Eof 2=z 50 %20 [ y
- A “AoA “6 °
w 4000 L \‘ el -“o o o°
hy \ -4
8 a 3 =
: 1 3 1.5 [ %ﬁ'_‘. = -
D 3000 | '| -1 o .__A——”-—:—:.F:. P e
§ = @9 % :1 o -—"A’A:"_'—Z&;:B“""‘Q'— 4
T o] 3, 3 e 00~ -
> at 20°C O sample2 o ' — 0
£ 6000 [at -10°C & 2o.5 | -
3
E 5000 Qoeee . ot t 1 2 2ssl st 1 b
o ~ g 0
N —
: ..gAgF o< o 10 50 100 500 1000
4000 ~.A‘ . Heating time (hr)
Y Fig. 4 Variation of average particle size with heat-
3000 |. 8 o ] ing time in hot storage tests
do e
)] T [} H 2 [ ’z (] 2% 1 3.0 .
0 24 68 1012 1416 18 Sa:nple 'Temp ;°c; vl
Rumber of cycle (times) No 80 60_40
Fig.2 Variation of detonation velocity with Ckaadl 2322 o
the number of cycle in cycling storage 2
tests o
8 2.0 4
(]
) a 6~
80k, (80°C) ° -
c i - /(A/ -
- - -
=~ 80 g A BB AL
& 2 1.0 A-’é ’A"o"*:'_'o..- ’—0“ R
€ 40 R 8.0~ @
: e
3 0.5 | i
& 20
3 '] L - . [} L 1 L
° 1 3 o
89 T ie'o"é!. "'40.0',_ 0 2 4 6 8 10. 12 14 16 18
- Sample 2 Number of cycle (times)
® Fig.5 Variation of average particle size with
8o - . .
o the number of cycle in cycling stor-
g age tests ;
% 40 4
£ 00 Fig. 3 i MR AP OBUR 1 R UF 2 DRLEER O
" 2o 1 BEkERLA, FEENAEET 5 ICR-T, T
o Ay a YBFRAKLEL, 2OSMELER>TH-
0t12301283012¢2a3 feo COBIEANEL » PHRTEERMLT, Fig
Particle aize (pm) ABRUSHER B, BHEBHREOY T 74080
Fig.3 Variation of particle size distribution B LEBOERT 5 icfEie v, THNTFERITIRG
with different storage temperature in CEEL, =7y a LRTFHREBICAKRIEL T
hot storage tests o X, WRBEAWRTHBEE, TOTLIES
Lz iabhol,

Kogyd Kayaku, Vol. 45, No. 4, 1984 —199—



0L ) FERPOFERTFEORLIR, o—&
Mexwns 3 (AzE, LESEPELE) CTLE
{HRHEERY D znRiBic>VWTRAZA TV S,
xvAyva ABBOZDL S HRERL, Rz, =<
r o YHIBEROBEBETSFALERICLY, =<1
v a VBIFARE—L, RBICAKELELNEERL
hd,

3. 1. 4 AWEFHHTFEOME

PLEDE IR OBHE(L & TR TROERNHE
iz OV TRL NN Fig 6 RKTTH S, ZOKR,

2 1 0 Y T T
& —Hot storage—
Sample No. 1 _ 2

» 6000 ¢ at 20°C o @ A
bt at -10°C A A
u
[+
3 5000 | N, @ e i
> ERge
& 4000 a0 g
- 20T e
a 20°c
S :\\\\
S 3000 | : 1oc A
Q J- #

0 ‘L 1 1 Ab : 3

o 0.5 1.0 1.5 2.0 2.5 3.0

Average particle size (pm)
Fig.8 Relation between the average particle
size and the detonation velocity in hot
storage tests

—Cyci ing sto:agg;

ple No. 1 2
6000 |- at 20°C o0 e .
at -10°C A A
~
5000 U/~ 4

DR
4000 | 2% ~A,‘:c\ 20°C
\

-]
3000 } -10%c

Datonation velocity (m/s)

A
L1

o
t
A
. L BOA

1.0 2.0

] 1
0 ¢.5 2.5
A\}e:age particle size (pm)

Fig.7 Relation between the average particle
size and the detonation velocity in cy-
cling storage tests

RPNz wL Y 3 LRTFOEKRICEEL Y, B
O—RICET LBMDBRIZH D - Lbhol, &
I, BIERRSCHOBREHIEEERTRBVI LS D

— 200—

3.0

Mole, 2D ENG, 7Ny L HITFROEILIE,
T2y vEREETORLERN1H»THY, ¥
NEBLRENEEXLAS,

3. 1.5 NERA TORERENE

KRIEEPYC VT, BEHL RO 2 & BIERL,
HERELEM~<r, K% ) EEH0BRUAH & Table
24z LI, BEOARERBKZBOH O eh 12
A, BEEAETFETLCEY, ESRFRLELhTE
h, 0.68pm &1.23um & K& p» T/,

3. 1. 6 {EBNRICETIRRE

{EiR (—20C) CcoUMPBHEICE 1T SRR TS
RE(L& Fig. 8IZR LA, FHRFENKEVWRE2
NPE, BREDETHEFSLL, b¥nS5hr o fiy
B CRERB=Bo, CNDLE, =T 3
ropictiiit S8R aRE, BEEOETICfEr > TH
mMLTHY, HBOHHIZ LY, EEIRSBESITS
ZEhbhhats,
ERBCITR 1o & ) R ERORBREGT cREY
EM~RBHER, ho—BMz 2Ly L TLELST
ZbhTwWwahETHs, theh, BHLRAGBICE
L CIRAECEMERELITL2DATH S8, #{EMZ
BME L » T & T RITSERMIC TR » T 3 OnRRT
555, Table2 L& E T RRGRELT LHT
FLiz, 20 2->0RENIIEIC 1 ELLE DRFIEREN:
CRHEOIR) EFLTHY, XILWEETHELE
2ONBA, BeRFETICET5REMRE, Mo
BR»CRAWMET 5 LB 1 0B ARBENEV &
Erohd, ‘
RICIBR L LTOHABHSPRIEL Y, 6, ERBIC
BT 2REECBBERMETHS LBLHD, =7
v o3 VBRI, EOHRGLEENS, hiI0R
HERE (—20C~100C) & T NMBELIEL O L
WwiEhtgy, ditliknkBLItzw1s 3 18
FIZDXIRILNRBREN, RERELTZAY 2
X%, MROBROL SR PiczwA L a3 M
HELBRIZIE, HIERTOBBMENMET+ 58
FH5, 0L ) FRE LT, FEBRCHEEL
TWEAHAPORIERENFEHR KBNS, £
ZC, Kizzwiy s LHBEPICHHT 58R0ER
IZHonWTH~,

3.2 3 (2) —EROBEI=DNT

3. 2.1 ERtEEICRETES

Fig. St BEBTFEopHEhiL 2o, =713
ABROERERBROTILETR L, BAMNETFL
TW ST, =22 3 opicifilT 38R
L, ShlkReieshsLEcRQMTs L
Bbholz, ZORGROMIZHE- T, i (B

TRAEROE



Table 2 Detonation velocity of emulsion explosives after storge

No.1 No. 2
Storage Conditions D.V (m/s) D.V (m/s)
at 20C at —10C at 20C at —10C
Initial 5130 4900 5170 4780
Hot Storage F* F F F
80°C (500hr) (270hr) (300hr) (180hr)
Hot Storage 3500 F 3000 F
60°C (500hr) (400hr) (400hr) (180hr)
Hot Storage 4800 4300 4700 4300
40°C (400hr) (400hr) (400hr) (400hr)
Cold Storage 4900 _ F
—-20C (400hr) (55hr)
Cycling Storage F F F F
80C~—20C (15times) (11 times) (14 times) (10times)
Cycling Storage 4400 4000 F F
60C~—20C (15times) (15times) (15times) (14 times)
Cycling Storage 4800 4500 4800 4500
40C ~-20C (15times) (15times) (15times) (15times)
Magazine 4970 4710 4800 4510
Storage (1year) (1 year) (1 year) (1year)
*Failed to initiate
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Fig.8 Variation of detonation velocity and amount 1 L

of crystals with cooling time in cold storage
tests (at —20C)
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Storage Stability of Emulsion Explosives

by Akira TAMURA®*, Sigekatsu MATSUDAIRA* and Takayuki ABE*

Stability of emulsion explosives was studied in various storage conditions such
as hot, cold and temperature cycling.
Following conclusions and new finding were obtained ;
1) In hot and temperature cycling storage tests, detonation velocity of emulsion
explosives decreased with the increasing of emulsion particle size.
2) In cold storage tests, detonation velocity of emulsion explosives decreased
with the increasing amount to crystals.
These results indicate that storage stability and performance of emulsion explo-
sives are affected by emulsion particle size and amount of crystals.
(*The Japan Carlit Co., Ltd, Hodogaya Factory, 1625
Bukko-cho Hodogaya-ku Yokohama, 240)
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