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Feasibility Study on Substitution of Aluminum Powder in Aluminized Emulsion
Explosive with Aluminum Ash
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[ABSTRACT] Aluminum ash, the waste by-product produced in the process of industrial aluminum production, is used
as a substitute for aluminum to make emulsified explosive. It can effectively reduce the production cost of emulsified explo-
sive containing aluminum, and it is also a new way of energy saving and recycling of aluminum ash. Thermal safety, deto-
nation performance and storage stability of the new type of aluminum-ash emulsion explosive were studied by TGA-FTIR
thermal analysis, lead column compression, blasting funnel method, electrical measurement and high and low temperature
cycle. Results show that the thermal decomposition performance of the emulsion explosive prepared by adding 10% ( mass
fraction) primary aluminum ash has little difference from that of the ordinary aluminized emulsion explosive. In addition,
compared with the ordinary emulsion explosive, the work capacity of the emulsion explosive with aluminum ash has been
greatly improved, and the blasting volume has been increased by about 50% , while there is no obvious difference in the
performance of the strength, detonation speed and mechanical sensitivity. There is little difference between the storage sta-
bility of emulsion explosive with aluminum ash and that of emulsion explosive with aluminum powder or that of ordinary
emulsion explosive. It is feasible to prepare aluminum-containing emulsion explosive with aluminum ash instead of alumi-
num powder.
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Tab.2 Different explosive formulations
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Fig. 1  Microstructure of samples
1.4 TGA-FTIR Bt A

K TGA-FTIR B IS BT AT i i AT 44 0
B, XM I SR AT 2D AN G AT, 5% B R G 4%
2R AR RO SR, S ARG N, SR
430 mL/min,ﬂﬁﬁ%zjﬁ 10 °C/min, FHE X 8] Ky
30~500 °C, HELIEE y 800~4 000 em ™',

1.5 f5zhee

SR FH R T <1 0T S K 2 A B T i AT T
D o R U < 2 o Bl I R 2 2 e B S — 1Y
Bl (AR A T 8 A R BR AR R /NEE ) A A T
HHORH [R) TR B2 SR TR 5 8 ) L B B A ™ A 1 R
T <1 (%) B /NI e B e A~ A2 R LU A 4 24 1) A
BEJT .

TEHCIS BT VDA A BT, 2E R B A TR T 42
HYRRE ] 20 em B2 3 em BOFL, FEHE H A [RIRE B ke
R E R e AL BT, 518
24, M i/ MRPLER W SR RIFS 8
EYA

VZ%TI'RZWO (1)

W HRIE ALV AE A RAE & KE 25 19 150 g
() LA
1.6 JRE

SR FHARAT FE A0 T R Sl O B R A T 5, e PR
GB/T 12440—1990 bR, ERUF T ATHE A L
GEL) Y E % (i = SR N I = R S M
SUERRE AL S WA R4 = BE A TN PR
ARHT T e 2 RN A AR R, TR AN

Ah=hy=hyo (2)

s A BT i BE 5 by AR AR AR 1734
I EE shy AR S A -2 = B
1.7 J1RiE

SR FH EEL 0 5 R A 7 R T 2, 4%/ GB/T
13228—2015 #5ifE, $& A il 25 dr R 5t S 25455, %
SRR ST S 2 Bk A, R B
PR, SRR SO mm, MIEZSVEAE G R
TEXEL AL R Z A5 R4 i iL, g
IO —KAE T, FR G o I R A A [ Y [
IR IS R S 7T X e e R A 7000 e 2 A ot o 5 0 3
1.8 WHHEE

Fi I8 GJB 772A—1997 FRifErf (4 757k 601. 3 I
IR R R BT, F SRR e A Mt
FEE B 80-3 AUPEHRA VAR R 30 em, BRI 25
(50 £2)mg,25 YR N 1 41, FERE S A 4K
5, BT

Fi I8 GJB 772A—1997 BRI 777 602. 1 I &
YEL BRI, BUIRT, FH & S VR T A S A
£ R (20 £2)mg,25 YAREE N 1 4, FRE
s AP 25, BT 24 1E
1.9 fEEREN

I s AR TR AT B 00 7 %o A0 it ) A7
s, #EMKIE -20 °C .8 h MEE 50 °C .16 h
PEATIEIA , EE 2 A BB b i i AL S ok b
AT RERR 24 h VLSS 1R AT a0 A S PO IRl
NREEH

2 HRESW

2.1 TGA-FTIR BEA# o7

AR E LA E L T R B, 40
R E A D ITCHLER T, T 40 T B R TE i T PR B
TR P K AR . RHER K 4T TGA-FTIR
BRI T . AL 2 Fs



2023 4£ 4 A RS ALK R T A TR Y kA 4 - 35 -
V.v1v |
£ 0.006
80% - & 0.004 3
2. 0.002 |
Eg 60% 1000 1500 2000 2500 3000 3500 400C
2 40%¢ BeHitfom”
20% 0.010 (@#%é
i 0.008
0% . ‘ . | . | £ 0006} S SN
0 100 200 300 400 500 B 0.004
T/C 0.002
\ 1000 1500 2000 2500 3000 3500 4000
K2 KW TCGA E WH /om!
Fig.2 TGA of samples (b) ¥ B
B 2 AT LA 23— BT BE(30~ 150 °C) , FE il a0 O0BE
AL TR B B, BRI FLACKE 25 FE i A B A 3 Fib § 8882
e KRR, It R HR 2 ihda TF 7 78 0.002
100~200 °C X [A], BESh A BESh B KBRS C AbTFAH% 1000 1500 2000 2500 3000 3500 4000
JEENEN N N - S . Y /cm!
B, T RER D, E A2 R one
N L . e 2]:}
S A R U S 2 ) TEHLER (EARSE (IRkIEERAF) 0.010
DUR R4S ROK , FE RS RIRES T RULES LR s 0 B P N W
TR R, B, 45 K A R B S A N
< N I:l N I:l A I:l I—l N .
mﬁk’*ﬁi&?ﬁ‘”” B RRdn C, ]? REHRIN 300 1000 1500 2000 2500 3000 3500 4000
WA, 25 " BrBe(150~300 °C) , &R i 4 4 Az 56 21 BB fom
R EIG I ERECE R N FE R E S (d) ¥ D

AR B 5 s 1R i B L3k S AR A e I i1y,
o A RES TR R T2 75% R B2 15% ;D FE &
REAT0% ,FREBYZ 19% ;B FES C FESL L EY
60% , 5% M2 20% . = = BB (300~500) C, 5%
FE St T 22, B S N I R R 3T 56 4, o
& 3 M5 I BE(150~300 °C ) AN [AIRE )i
Brit AR B 200035 8], X080 615 AT i B AT
AU BT FLACKE 250 5 TE T O3 e il R rh e A
TRE—SH AR, DIAES A P2 A AR 2L
SMETERAE M2 % AT LUK B, RESD B 2R A RE
i A HZRTEL 500~ 2 000 em ™' I B 22 1 Hig B
N B 3 X FLAKE 2 O3 M () AR = ) 7 A — e 1Y
S, DARESY A KRR B AR SR LA £
YE RS W RIFE M C TZE7E 1 500~2 000em ' &
3500~4 000 cm B2 B, AT AT RS C
H— AR KT & 1) /b i S AR SR A T 24 A
it , FLACKE 2 P R e 45 LAt B A3 A, & 2B I g 7™ A=
SR, DR A FESD B FESD C P2 BRSNS
TEHZRVE S KB BE D IR A 2 B B
TR Y B 0 5 2 I DRy AR R TP A R
Oy 2B TCHLER | X SE T AL AR 7 R A R R &
O3 SRR BN, DT 72 A R B A 2 2 AR

I3 AN[FRE S R T T AR LI
Fig.3 Infrared spectra of gases precipitated from different

samples under high temperature environment

454 TGA-FTIR B A s 55 80s B 1 2 &
3 TR AR OGS B AT — AR KR AR AR B i 45 T 7
(R FLACKE 25 5558 A 4R FLILKE 25 I oy f e e 22 5
BN 5 AR IR AR By il B A5 %) FL AL E 25 40
LU, BRI A SR o B R T B, AR KB AR
R & AR M LA ME 25 5 R L AR e 2 L R EL
FOIEZS  — AR KB ARER B il 45 45 B FLALKE 25 4
POt BRI 25 5 FU R, TR0 o B2 2 I A% 2R
NS
2.2 BEREH

A0 e AR U S R R A R R X R
ST RE T i B pg o A R L MR R A T I | 45 21
k3 iR,

IR EE R

TSNS A 1) LAk K 25 4 it B SE il 2L Ak 1 25
FE b A B S5/ NI e PR 1 AR A K B 3 I, 48
W AT 77, 6% , D RE T B G W In—
URAR K W FL AL KE 25 BE h CR R RE FLAL KB 25 A A
(1) Fe /INIRHT R B M - A2 B 3 344 o, e e 2%



. 36 - BBk A% M

%52 B 2 1

A3 BEMAEMKER

Tab.3 Test results of detonation performances
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