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Abstract: To deposit alumina thin films on ammonium dinitramide (ADN) by atomic layer deposition (ALD),
trimethylaluminum and water were used as the precursors. The surface morphology and chemical compositions of the
ALD alumina coated ADN were characterized by scanning electron microscope (SEM) and X-ray photoelectron spec-
troscope (XPS). The hygroscopic property of the ALD alumina coated ADN was studied by a vapor adsorption ana-
lyzer (VSA). The possible mechanism of ALD alumina film growth on the surface of ADN was discussed. The charac-
terization results indicate that the ALD alumina film completely covers the surface of ADN. The thickness of the alu-
mina film can reach hundreds of nanometers. After 48 h of air exposure, the shapes and topologies of the alumina
coated ADN particles are maintained. The hygroscopicity of the ADN samples coated by 200 and 400 cycles of ALD
alumina are 40.99% and 40.75%, respectively. Although the ALD alumina coating completely covers the surface of
ADN and successfully maintains the shapes and topologies of ADN particles in a wet environment, the hygroscopicity
of the ALD alumina coated ADN is not improved.
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Fig. 1 Saturation curve of ALD ZnO film growth on AAO

H 8 s 43 8 e 34k & W 207 K AR A A2 U ALD
FTH RN IE B AN . AR ECE ORI ADN itk
(R MAE I N T AAO, RIIEA S FT R 8 s
T B AR J o B D) 2 DA ADNC R i (10 22 T e [0 326 3]
MR LR 5T, 7555 'CA 133 Paffi IR 464 K, &
ik 200 A1 400 F 1K) ALD AL I DIRUS, AAO
R it 2 T B 5L 5 4y )k 3 20.0 A1 40.7 nmeo XAV
MR R T B AR KR 2008 0.1 nm/cycle, ZE{H S
SCHRIRAE (K ALD 4840 B I A K R A 2,
5 ALD R N, W ADN 5 AAO SRk
PEBURARL, i AAO 3G A5 15 21 (10 v JIE J5E R 1
5 ADN KV A AR —3. £ ALD
RIMEMERT G AT ADN B 5 (1) 5 5 2 k47 I 55
SCEGHT A AR E R AL 1% TR RS
IR £ ok i v AT e A A W T 5 i R S 1 HE A
ADN Ff & 1) 5 AR AN BEAE A 2R TR 78 2 B B 1)
FIHE o
2.2 XPS o#h

2 REARGRMIGM ML 200 F1 400 J&
ALD LB &1 I ADN FE 1) XPS 3% . Wi P 2(a)
Pz, ADN FE 3R T2t 3 FEA A O N C K&
i K. S, SigoE, o ConEsk A H LIRS
#(284.6 eV), K. S. Si JuE KJi T4l ADN 5
PHRELE G A FERLFE . I P 2(b) TR, 454 fiEh 406.24
402.1 F1 400.3 eV Jrxf R a7y 504 ADN 731
H—NO,, —N=J NH, . £l 200 A3l ALD %4k
B R, ARSI N ST G5 2wy, e
HIE S K. 43 400 FHY] ALD A L&A,
FERRIT N JTHEE S JLTH L. B 20 Al T#
{55 MIBEAE ALD S8 350 384 I Bl 2 1 o DL &5 3
W ALD A2 )2 6 ADN RIS T 8852 4



872 o Bl M OB R

(a)

]
_ ]
5 3
=] p=3
S |+400c ALO, g4
2 oo, |2 N
= | ADN
£ | 2

L L 1 1 n 1 I 1 I 1
800 700 600 500 400 300 200 100 O
Binding energy / eV

(b) Nls | [(c) Al2p

o _Noz .

3 +40 —N=, | NH "

£ LTI

@ +200¢ JI\

z f

2 +400¢

2

= ADN +200¢

ADN

PR T IR ' bl | il Y
415 410 405 400 39585 8 75 70 65
Binding energy / eV Binding energy / eV

2 RERMMEM XL 200 A1 400 F3# ALD LA &1
J& ('] ADN FE i (11 XPS &3
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