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Fig.1 XPS spectrum of oxide film (d =3 nm) on nano aluminum
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Fig.2  X-ray diffraction spectra of nano aluminum
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Fig.3 Pressure signal history of incident shock waves
3 ER5H®

3.1 JAAHE
PR SN R S5 R 9 A L BB TR E T HOREAR R
s AL O B (D) R R 5 S ORI R

2T
: cred L)
Ps P

T,-T, = {7"“
’ AH \p (r-1) r

A, Ty o Bl HUR 8 AL IR, T, O SRR 48 1L iR
BEr AR RLAR R TIRAZ R o oy A [
W SRR ST, p, B py Dy R SR, AH,
NI o 0 RABLE A R BROR) D U i A B T 5
kAR, Al LUR) R J5 5 (1) SR A5 48 2K 8RB (9 16 AL iR
JESRARM KR (WK 4) .

620
600
580
560
540
520
500 }

|

|

TIC

480
460
440
420

0 20 40 60 80 100 120 140 160 180 200 220
r/nm

4 AT AR LS R R R R

Fig.4 Melting temperature as a function of Al particle diameter
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Fig.5 SEM photograph of reaction products
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Fig.6 The measured radius populations of reaction products
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Thermal Behaviors of Aluminum Nano-Particles Fast Reaction with Propylene Oxide

YAN Zheng-xin', GUO Chang-li', CHANG Lin', GUO Ming-huan', HU Dong’

(1. Department of Foundation, Xi'an University of Science and Technology, Xi'an 710054, China;

2. National Key Laboratory for Shock Wave and Detonation Physics Research , Institute of Fluid Physics, Mianyang 621900, China)

Abstract: The thermal behaviors in the incident shock waves of aluminum nano-particles with average diameter about 75 nm reacting

with propylene oxide were studied. The ignition delay time (about 8 ws) of aluminum nano-particles reacting with propylene oxide

in the incident shock wave,was experimentally investigated by spectral technology. The reacting temperature was determined to be

3189 K with AIO(B’S " - X*3 ") strength obtained by the calibrated ICCD. The morphology of the products was studied by the

scanning electron microscopy(SEM ) image. The results indicate that the reaction products consist mainly of spherical particles. The

average diameter is about 70 nm for the sintered products, while a small part of the products are larger than 100 nm as the

agglomerating products.

Key words: physical chemistry; aluminum nano-particle; ignition; fast reaction; emitting spectra; temperature



