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Table 1

size and specific surface area

Effects of breaking pressure on TATB mean particle

breaking pressure mean particle size specific surface area

/MPa /nm /m? - g—1
50 7305 3.06
100 2553 7.68
150 664 18.67
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Table 2 Effect of TATB concentration on TATB products’

mean particle size and specific surface area

TATB concentration mean particle size specific surface area
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Table 3

cific surface area of TATB

Effect of surfactant kinds on the particle size and spe-

mean particle size  specific surface area

surfactant

/nm /m? - g™
black 1367 10.52
sodium dodecyl benzene 1023 11.34
sulfonate
OP 815 13.15
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Table 4 Effect of breaking times on the particle size and spe-

cific surface area of TATB

mean particle size specific surface area

breaking times

/nm /m? - g™
3 815 13.15
5 743 17.88
10 532 19.38
15 1058 5.41
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Fig.3 SEM images of TATB particles before and after breaking

b. after breaking
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Preparation of Micro-nano TATB by High-pressure and Ultrasonic Breaking Method

ZENG Gui-yu, LIU Chun, ZHAO Lin, QIN De-xin
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To explore the application of high-pressure and ultrasonic breaking method in micro-nano TATB preparation, the wet
breaking of TATB particles was performed by a nano-machine. The working principle of high-pressure and ultrasonic breaking
method was introduced. The effects of breaking pressure, TATB concentration, surfactant and breaking times on the mean particle
size and surface area of micro-nano TATB were studied. The change of morphology and thermal performance of TATB particle be-
fore and after breaking was compared. Results show that the mean particle size of TATB reduces and its specific surface area en-
hances with increasing the breaking pressure. The mean particle size reduces first and then enhances when TATB concentration in-
crease. Both sodium dodecyl benzene sulfonate and polyoxyethylene octyl phenyl ethers (OP) have preventing congregation effect
for micro-nano TATB particles, but OP has a better effect. The mean particle size reduces first and then increases with the breaking
times enhance. Under the breaking conditions of interval mode, TATB concentration 10% , pressure 100 MPa, OP and breaking
10 times, the product has no notable change for particle morphology compared with original TATB materials but the mean particle
size decreases from 18 pm to 530 nm and thermal decomposition temperature reduces from 396.6 °C to 392.1 °C.

Key words: high-pressure and ultrasonic breaking; particle size; thermal performance; micro-nano; TATB
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