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ABSTRACT: The work aims to prepare excellent CeO, polishing agent. A kind of CeO, nanoparticles polishing agent with ex-
cellent polishing properties was prepared by four kinds of dispersants of different concentrations. Its properties were tested by
laser particle analyzer, UV-visible spectrophotometer, etc. Its characteristics in CMP of quartz glass sheet were investigated. The
test results showed that different dispersing agents had different dispersing functions, and the concentrations of dispersant af-
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fected the dispersing results directly. lonic dispersant achieved stable dispersion of polishing agent mainly by virtue of electros-

tatic stabilization and the non-ionic dispersant by steric hindrance. The dispersing stability of anionic dispersing (SDBS) and

non-ionic dispersant (PVP) was obviously superior to that of the cationic dispersing agent (CTAB). And the dispersing stability

of a mixture agent consisting of the anionic dispersant and nonionic dispersant was superior to that of single dispersant. CeO,

nanoparticles polishing agent prepared by mixed dispersing agent keeps uniform and stable dispersion after standing still for 72

hours, meeting the requirements for dispersion stability of polishing agent. When CeO, nanoparticles polishing agent prepared

by methods presented in this paper is used for CMP of quartze glass, the materials are mainly removed by absorption effect of

CeO, nanoparticles. The surface roughness R, of polished surface is up to 10 nm without scratches and can improve the polish-

ing quality of quartz glass efficiently.

KEY WORDS: polishing agent; dispersity; surfactant; chemical mechanical polishing; absorbancy; zeta potential
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Fig.1 The relationship between absorbance, Zeta potential and

the concentration of SDBS of CeQO, polishing liquid with
SDBS dispersant
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Fig.2 Dispersion diagram of SDBS dispersant
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Fig.3 The relationship between absorbance, Zeta potential and

the concentration of CTAB of CeO, polishing liquid with
CTAB dispersant
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Fig.4 The relationship between absorbance, Zeta potential and
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Tab.1 Polishing process parameters of quartz glass

Polishing Polishing Particle Polishing disk rotation- Ceramic ring rotation Particle mass con-

Polishing pres-

No time/min  particle size/nm  al speed/(r-min™") speed/(r-min") centration (wt)/% sure/kPa
1 30 Ceria 272 30 25 1 50
2 30 Ceria 183 30 25 1 50
3 30 Ceria 176 30 25 1 50
4 30 Ceria 102 30 25 1 50
5 30 Alumina 110 30 25 1 50
6 30 Silica 108 30 25 1 50

M 9 ro k4l S n] DAIGE , SDBS 5 PVP &
i 7043 0 e o A T A RO B, DS
F14) A B 8 2 T P REURE B (BB (IR . X R Bt TR
it 1 3 FRCR A 1) A HORR e MR, O
KML T IRAR ) —FaoE , REEm A0 BE B CMP 1Y)
T,

K HI Vecco A H WYKO-NT9100 % Bl 4%

91 0 >R AN () 0 D' A O i ) A 5% 5 26 1) 26 1k
AL, HARIWE 10 FroR.

KA R REAR Y AlOs HYEHAN SiO, MR
56 IR B A1 5 BE 3% 1A I S A SR, TR
CeOy ML ML Jm B4 47 e Bl 30 2 i JL-F- B2 A Kl
IR, X R BRI i 5 MG KORL TR A 5 LR
JERASE, M RORR) ALOs LIS IR k%, i



192 - TR N 2016 4F 11 A
4 FER/IN ST0, LUK, THTBEFE I /MY CeO, JLT- AT
ER| SR . R FFUM I TF 550 CeOp G
g AT B R AT AT , 25 R WL 10 77 %
R | - BT — 2RI 10 nm 2o A7 B WEIE , J %
Eofd 2 is JA3 T SiOx. FHIEHT LU A SCH £ 19 CeO, $il
§ |8 E @ % i WO AT SRR LI ] 11 R« 7736 B R
o UL 00 0 Uy km RS TAEREEERET 59K Ceo,
Test group BT R A AL S . MR R T PR s
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Fig.10 The glass surface topography after polishing by dif-
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Fig.11 The figure of material removal by CeO, particles ad-
sorption
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