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Table 1 Compositions of HTPB propellant
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Fig.1 XRD spectra of ultrafine calcium carbonate
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Fig.2 SEM micrograph of clava-type calcium carbonate

a. clava; b. spindle; c. ellipsoid; d. bamboo-like
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Fig.3 SEM micrograph of sphere-type calcium carbonate

a. sphere; b. arborization; c. coral-like; d. conglutinate

B4 SLJ7IE MR AR CaCO, By SEM ]
a. i b Ak
Fig.4 SEM micrograph of cubic and flaky calcium carbonate
a. cube; b. flake

3.3 B4 CaCO, [&{K HTPB ¥ i 3 ity #4 3
F2 MU 3% () AR CaCO5 /Y HTPB fE
PEFIAE 7 MPa I A

&2 & 3%A[E CaCO, §y HTPB ¥ i# 7l 47 44 ik
Table 2 Burning rate of HTPB propellants with

7 (7 MPa)

3% different kinds of calcium carbonate (7 MPa)

! general cubic spherical spherical
samples - mone - caco, CaCo, CaCo, CaCO,"
u/mm - s~ ' 4.05 2.85 2.46 2.18 2.08

Note: 1) Spherical CaCO5 was treated by emulsifying agent.
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2.46 mm - s~ FEIE439.3% ,BRIE B4 CaCO, HIREIE Hy
46.2% , F ZL AL 0 A B2 5 1 BROE H 4 CaCO, 1) [ 1 Sy
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Preparation of Ultrafine Calcium Carbonate with Different
Shapes and Their Applications in the HTPB Propellant

LI Xiao-dong, YANG Rong-jie, YANG Yan
(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract ; Ultrafine calcium carbonate particles prepared by micro-latex method were determined by means of X-ray diffraction
(XRD) and scan electron microscopy (SEM). HTPB propellants with different kinds of calcium carbonate particles were studied.
They included ordinary calcium carbonate, cubic ultrafine calcium carbonate, spherical ultrafine calcium carbonate and spherical
ultrafine calcium carbonate treated by emulsifying agent. The results show that shapes of ultrafine calcium carbonate particles include
clava, spindle, ellipsoid, bamboo-like, sphere, arborization, coral-like, conglutinate,, cube and flake. The crystal forms of ultrafine
calcium carbonate particles are calcite and aragonite and particle size is less than 1 pm. The experimental condition affects the
shapes of ultrafine calcium carbonate particles. The burning rates of HTPB propellant decrease by 29.6% ,39.3% ,46.2% and
48.6% at 7 MPa,respectively,when 3% ordinary calcium carbonate, cubic ultrafine calcium carbonate, spherical ultrafine calcium
carbonate and spherical ultrafine calcium carbonate treated by emulsifying agent were added to HTPB propellant. Different kinds of
calcium carbonate particles may decrease the burning rate of HTPB propellant. The burning rate of HTPB propellant with ultrafine
calcium carbonate decreases more than that with ordinary calcium carbonate. Ultrafine calcium carbonate particles treated by
different methods affect the burning rate of HTPB propellant little.

Key words: inorganic chemistry; ultrafine calcium carbonate; HTPB propellant; burning rate



