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Fig.2 SEM of microsphere samples with different binder content

2 AN[FEREE &

a MT-1% MT-3%
c. MT-5% d. MT-7%

3 N IEIRRES ) & B Ok b 0006 2% 10 s B R
Fig.3 Optical microscope of microsphere samples with dif-
ferent binder content
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K1 MT-1%,MT-3% ,MT-5% Fl MT-7% (1) [ JE B

Table 1 Roundness of MT-1%, MT-3%, MT-5% and
MT-7%

maximum minimum average
samples roundness roundness roundness span
MT-1% 0.961 0.863 0.915 0.042
MT-3% 0.950 0.748 0.906 0.046
MT-5% 0.963 0.846 0.921 0.040
MT-7% 0.929 0.891 0.912 0.034

3.2 A[ERE xR Ek KR B

VRO e A 2 O SR L R P RORS 1) R
s i, 38 Ak 9 4 R A I R EE RN AT LR R AR A A
X MT-5% 43 5 0047 = 41K [] 3 7 b S 56« 161 22 49
BOA W &N 0.2 mL - min™', B K % 28 A i (2.5,
2.75 mL-min™ F 3 mL-min™") , ffl i & L2 @i 4 K, 43
B oA 12.5, 13.75 F1 15, 4K K @ £ F MT-5%-1.
MT-5%-2 Fl MT-5%-3 , HAE i JE 350 FURL A i 18] 4 FnEk 2
FE7R o AT DL O TR) I B o A sk 38 B R ER B R AR
Ry EOME o BE A A EL A B O, BIOER AR B 1Y D, i
FORLAE Fl e AINBLAR MR I/, Do D 51.73 um Bl /1> 5]
4431 um, i KR M 80.60 pm /N E] 62.09 wm,
INREFE N 39.83 wm B /NE] 32.54 pm ., X EE RN A
it UG K, 3 BN 32 300 34 25 A 1 55 B0 ) 2 M R,
T WAL A28 B /N (8 (O TR o T B Al R it R A2 43 A
) I 28 /N T 45 T 0.40, U8 B B BR BE SR A% 43 A 28 o
PRI I, 0 Tl 0 48 0 AR ] LAAT 3500R 4% TATB/F2602 Bk
AR ST AT -

a. MT-5%-1 b. MT-5%-2

c. MT-5%-3
B4 AR RGBT

Fig.4 Optical microscope images of different microspheres
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Table 2 Particle size of microspheres with different flow ratio

maximum minimum
flow ratio D, ) )
sample particle particle span
( an/vdis) /|.Lm . .
size/um size/pm
MT-5%-1 12.50 51.73 80.60 39.83 0.40
MT-5%-2 13.75 49.64 73.53 36.90 0.36
MT-5%-3 15.00 44.31 62.09 32.54 0.35

3.3 kB

R BIE 5 ol BR B b B 43 RN T 2 43 A R XRD A
EDS X} MT-5% {3k A i FE A7 1853 53 B, 45 R A&l 5
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b TATB R AE W ek 55 o A 7 i MT-5%-1 f3 35k
F2602 B 43 A , % BAAS MT-5%-1 fsk 647 90 %), If 1%
FE /N B OB (B8 5 HE ) L EDS RN F T R 43
A5 o & i, 45 AN 5b s . MR 59 #% 1 mT LA
R IRARER A &R R SO A5 48, B F T ER 5 1 43 A AE
fokpy MR, KEMARMFORES, FEH
& F2602 FEXE LG 7 &t b o L3Ik, F2602 (93
Aoy A5 a5 TAY B TATB Bk B S B AW T
Foor el ARG AR ARE Wb kAR S e EAE L X B
TR TATB i M 36 T B 2R & W s W 5 40 A SR,
FH LG T 7K B 7 T v AR Ry 2 BRSO 4 2% B 45 ) L R

—— MT-5%-1

— Refin TATB
— Raw TATB

I S

intensity / a.u.

30
2 1/(°)
a. XRD ik

b. EDSH

5 MT-5%-1FE b (9 5 50 53 B
Fig.5 Composition analysis of MT-5%-1 sample
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(200~400 °C), 5 DSC i1k TATB 53+ fiff 1) Jift $44H Xf
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400 °C), X FE LK B MT-5%-1 Bt 77 o FUAL 0 A fiE
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Fig.6 DSC and TG curves of Raw TATB, Refined TATB and
MT-5%-1
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Fig.7 N, adsorption-desorption curve and pore diameter dis-
tribution curve of MT-5%
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SRR AR, i 45 19/ BR B TATB 26 PBX ME 2y . 38 it
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e 4302 12.50,13.75 F1 15.00 X W i Bk Dy, 53 51
51.73.49.62 um fl 44.31 um.
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Preparation of TATB-based PBX Composite Microspheres by Droplet Microfluidic Technology

ZHOU lJin-giang', LUO Kai’, GUO Yun-yan', ZHU Rui', SHI Jia-hui', WU Bi-dong', AN Cong-wei', WANG Jing-yu'
(1. School of Environmental and Safety Engineering , North Central University , Taiyuan 030051 , China; 2. Shijiazhuang Campus, Army Infantry College ,
Shijiazhuang , Province, 050000, China)

Abstract: To control the morphology, particle size distribution and coating covering effect of high polymer binder explosives
(PBXs), TATB/F2602 microspheres could be prepared via high sensitivity droplet microfluidic technology, and investigated the
effects of binder content and flow rate on the morphology and particle size of TATB-based microspheres. Moreover, it studied
the morphology, structure, composition and thermal behavior of microsphere samples systematically using scanning electron mi-
croscopy, X-ray diffraction, specific surface area, DSC and TG, respectively. Results show that, when the binder content is 5%,
the microspheres have smooth surfaces, regular spherical shapes and high spherical monodispersity, and the average roundness
is 0.921 (span=0.04). With the increase of flow ratio, the D, of microsphere sample decreased from 51.73 to 44.31 pm, and
the particle size distribution is narrow (span<0.4). Fluororubber (F2602) is uniformly distributed in the interior and surface of
TATB microspheres, and uniform coating of TATB particles delay the thermal decomposition of microspheres by 4.08 °C. Com-
pared with raw TATB, the true density of TATB/F2602 increases to 1.9780 g-cm™ during spheroidization. The droplet microfluid-
ic technology can effectively control the morphology and particle size of explosive microspheres, and provide experimental refer-
ence for the spherical preparation of polymer bonded explosives.

Key words: polymer bonded explosives (PBXs) ;droplet microfluidic technology; TATB;Fluororubber(F2602) ;particle size control
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