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Preparation and Characterization of Alumina-g-polyacrylamide Composite Abrasive

LEI Hong™
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Abstract: In order to enhance the dispersion stability of alumina abrasive in chemical mechanical polishing

(CMP) slurry, the alumina particles grafted with polyacryamide were prepared. The resulting composite particles
were characterized by means of FTIR, XPS, TOF-SIMS, SEM and laser particle size analyzer as well as

settlement test. The results indicated that polyacryamide chain was grafted onto the surface of Al,O; particles to

form the core/shell type structure with alumina particles as core and polyacryamide chains as shell. The prepared

composite abrasive in deionized water exhibited better dispersibility and dispersion stability than pure alumina

abrasive. The dispersibility of the composite abrasive was much dependent on the grafting ratio of polyacryamide,

the average diameter of the composite particles decreased with the grafting ratio.
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Fig.1 FTIR spectra of pure a-Al,0; (a), a-ALO; modified
with KH570 (b) and a-AL,O5-g-PAM with 5.6%
grafting ratio (c)
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Fig.2 Wide distribution XPS spectra of pure a-ALO; (a)
and o-Al,05-g-PAM with 5.6% grafting ratio (b)
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Fig4 TOF-SIMS spectra of anions (a) and cations (b) of
a-Al,O5-g-PAM particles with 5.6% grafting ratio
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(a) Pure a-AL,O; particles (b) a-Al,O;particles with 8.02% grafting ratio
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Fig.6 SEM images of a-Al,0; particles before and after
grafting
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a-Al,05-g-PAM slurry and settlement time

ety BICHMUN orHoREE TR IR R ALOs-g-
PAM 77K A8 1 MR A M R KR

PR R IR B IS | a-ALO BT 7E KA T rh 4y
B RE R HE AT RE S5 LR I R 6. (1) B M ot
JHe K St | 7 HE-COO-, 4 iy 1 L T H A, 3 m 1
KL~ 22 (6] ) HL AT HE e g AR - FE# ) 22 E R
JE 5 (2) BOBE SR N I A o AR BE e T
i 00 AH B D AE R 3R E R SR e, H S ) BHLAS
YE I BH 1k 7 RE 1] 14 7 58 5 (3) B 2R 7 94 It i
KV 4, AT AE A K A A DA R T
[ 25 K | B W | 3 AR Ak 00 A A5 R 1) 2% T
RE R KREAR , BRZEA Wb AR e AR e, IXUFER
MZEAAER, 13 ALOs-g-PAM i T 54l ALO, ki T
FH LG, 2RI O 55 04 23 O o3 dRe 1k

3 &

KA B EERCR G T T ALOyg- RN
i e 24 BS KL FTIR XPS . TOF-SIMS 4347 & B 2§
PR O e 8 B D 3 R 1) ALO, B3R 1T, % ALO, Hr
oK 34 WU A O R BE AL SEM 4306 )6 EE
KR BRCRNBBER S ALO; BT 19 4wk &
syrilkesE e B, I B LA HOHERR S5 ALO, L
T 2% 1T B 10 R VN0 T e B S DDA O

S E k.

[1] Ali L. Solid State Technology, 1994,34:63~70

[2] Lei H, Luo J] B. Wear, 2004,257:461~470

[3] LET Hong(®  £L), LUO Jian-Bin(# & &), ZHANG Chao-
Hui (5K W), Shanghai Daxue Xuebao(Journal of Shanghai
University), 2003,9(6):494~502

[4] Zhou C H, Shan L, Hight R, et al. Tribology Transaction,
2002,45(2):232~230

[5] Basim G B, Adler J J, Mahajan U, et al. J. Elecrochem. Soc.,
2000,147(9):3523~3528

[6] Lei H, Luo J B, Lu X C. Chinese Journal of Mechanical
Engineering(English Edition), 2006,19(4):496~499

[7] LEI Hong(7&  £L), ZHU Yu-Liang(# T &), TU Xi-Fu(}& %
). Gongneng Cailiao(Journal of Functional Materials), 2005,
35(9):1425~1428

[8] LU Hai-Shen ()7 ¥ ), LEI Hong(®  4L). Runhua Yu
Mifeng(Lubrication Engineering), 2007,32(2):102~104

[9] Rong M Z, Zhang M Q, Shi G, et al. Tribology International,
2003,36:697~707

[10]JRong M Z, Ji Q L, Zhang M Q, et al. European Polymer
Journal, 2002,38:1573~1582

[11]Wang Y, Xu Y F. Journal of Hefei University of Technology,
2002,25(1):123~126



