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Fig.1 Flow chart for preparation of CuO/Al nanocomposite energetic materials
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Table 1 Composition of CuO/Al nanocomposites energetic
materials

sample Cy / MM Cevo / MM My Mc o @

1 29.65 44.48 0.67:1.00 1.0

2 29.65 37.06 0.80:1.00 1.2

3 29.65 31.77 0.93:1.00 1.4

4 29.65 27.80 1.07:1.00 1.6

5 29.65 24.71 1.20:1.00 1.8

Note: C,, is the molar concentration of Al, C.,, is the molar concentration
of CuO, M,;: M, is the molar ratio of Al to CuO, ¢ is the equiva-

lence ratio.
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Fig.3 Change curves of the particle size of physically mixed

CuO /Al samples and DNA self-assembled CuO /Al samples

with time
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Table 2 Zeta potentials of the CuO and Al nanoparticles at

the different steps of the process mV
materials zeta-potential deviation

CuO —47.3 +2

CuO+avidin -18.5 +1
CuO+avidintDNA -39.3 +1.5

Al -46.7 +2

Al+avidin -23.1 +1.4
Al+avidin+DNA =39.2 +1.8
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e. physically mixed nanocomposites SEM ~ f. DNA-assembled nanocomposites SEM

4 ALFI CuO g4 K kL 1) B 3L 3 CuO/AI AT DNA H 412
CuO/AIFE i i TEM T SEM B (M, : M,,=0.80:1.00)

Fig.4 TEM and SEM images of Al and CuO nanoparticles.
physically mixed CuO /Al samples and DNA self-assembled
CuO/Al samples
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Fig.5 Element surface distribution and energy spectra of in

selected areas of physically mixed CuO/Al samples
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Fig.6 Element surface distribution and energy spectra of in
selected areas of DNA self-assembled CuO/Al sample
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Fig.7 DSC curves of DNA self-assembled CuO/Al samples
and physically mixed CuO/Al samples

%3 DNA H 4% CuO/AIFE i 5P BEILIR CuO/AIKF: i 2 B4
Table 3 The reaction heat of DNA self-assembled CuO /Al
samples and physically mixed CuO/Al samples

DNA-assembled CuO/Al  physically mixed CuO/Al

1) nanocomposites nanocomposites
T/C AH/)g"  T/C AH/)-g™!
1.0 580.2 1019 705.8 939
1.2 600.7 1228 709.4 945
1.4 586.2 1346 702.1 958
1.6 587.1 1520 708.2 999
1.8 585.2 1106 705.0 969

Note: ¢ is equivalence ratio, T is the major peak temperature, AH is the exo-

thermic enthalpy.

4 4
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Yk E A e R, MR A B R A AH R @ (BT,
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(2)DNA [ 4125 FE 5 19 DSC L # i J5 %5 4 3 4t
TR ARE 10 I SR B R 115~125 °C,DNA [ 41 35 k¢
s PRI o AR T Ay [ - A RO N A IR A A
J5 Rl B 22 T 5 3 VR R O A e R T A - [
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Preparation of CuO/Al Nanocomposite Energetic Materials by DNA Self-assembly

WU Xi-na', XIAN Mo*, CHEN Fu-shan’, JIN Miao-miao*

(1. College of Chemistry and Molecular Engineering, Qingdao University of Science & Technology, Qingdao 266042, China; 2. CAS Key Laboratory of
Bio-based Materials, Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao 266101, China; 3. Shandong
Provincial Key Laboratory of Biochemical Engineering , Qingdao University of Science & Technology, Qingdao 266042, China)

Abstract: To prepare nanocomposite energetic materials with homogeneous structure and excellent thermal properties, CuO/Al
nanocomposite energetic materials were prepared by deoxyribonucleic acid (DNA) self-assembly method at room temperature
and in water phase. The structures and thermal reaction properties of the nanocomposite energetic materials were characterized
by Fourier transform infrared (FT-IR) spectroscopy, dynamic light scattering (DLS) , transmission electron microscope (TEM) ,
scanning electron microscope (SEM) and differential scanning calorimeter (DSC). Results show that CuO/Al nanocomposite en-
ergetic materials with more homogeneous structure are successfully prepared by DNA self-assembly. The reaction heat of DNA
self-assembled CuO/Al nanocomposites is higher than that of physically mixed samples with the same proportion and at ¢=1.6,
the reaction heat of DNA self-assembled CuO/Al nanocomposites reaches 1520 J- g™, which is 52.15% higher than that of the
physically mixed samples (999 J-g™).
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