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Study on Modification of Superfine Al
Particles Coated with PVP

Hu Nan'?, Zhong Jingming®, Sun Benshuang’,
He Lijun', Wang Lihui®
(1. School of Physics and Electrical Information, Ningxia University,
Yinchuan 750021 ; 2. Northwest Rare Materials Research Institute ,
Shizuishan 753000, China)

Abstract: In order to improve the anti-corrosion of superfine aluminum
powders in water, the superfine aluminum particles coated with a polyer
membrane were investigated through copolymerazation, which used PVP as
modifier, ABIN as initiator. The PVP —Al particles were analyzed by
scanning electron microscope (SEM), electron dispersive spectrum (EDS)
and infrared spectrum (IR). The experimental principle was analyzed by
XPS. It was shown that the PVP-Al composite particles were spherical with
core—shell structure. A PVP-Al composite particle was composed of dense
PVP shell and Al core. The anti-resistance and hydrolysis rate of PVP-Al
particles were improved insignificantly by comparing with the raw Al
powders.
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Fig.6 EDS spectrum of Al powders before and after modification
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Tab.l Chemical composition of Al powders before and
after modification
w(C)/% w(0)/% w(A/%
Al 3.61 0 96.39
PVP-Al 31.23 1.27 67.50
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Fig.5 SEM images of Al powders before and after modification
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Table.2 Element composition of Al powders before and
Al | after modification %
—— / Cls Ols Nls Al2p
o .‘/ | Sl W 1' Al 39.91 40.32 0.11 19.65
/ PVP-Al 52.93 36.74 0.55 9.78
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Fig.7 FTIR spectra of Al powders before and after modification orentzian—{-aussian ’
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Fig.8 XPS full-survey spectra of Al powders before and
after modification
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Tab.3 XPS analysis of C element of Al powders before

and after modification

4 o
Tab.4 XPS analysis of O element of Al powders before and

after modification

O1s of Al powders before and after modification

E leV wl% EleV wl%
285.2 43.46 c—C 530.8 37.68 0—H
Al 288.65 4.73 C=0 Al 531.7 38.44 Al—0
284.46 51.81 — 5324 23.88 c—0
284.96 41.09 — 530.96 18.71 Al—0
PVP-Al 288 43 C=0 PVP-Al 533.32 22.53 c—0
284.3 30.64 C 531.75 35.61 C=0
285.78 23.97 c—0 5325 23.15 Si—0
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Tab.4 XPS analysis of Al elemeat of Al powders before
and after modification
— s EleV wl%
. 73.83 50.39 Al—N
540 535 530 525 520 Al 74.68 38.26 Al—0
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Fig.10 High-resolution XPS spectrum and fitting cueves of ’ 5
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