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Abstract - In this study the use of silica activators such as sulfuric acid, nitric acid and chloric acid, in addition to the con-
ventional coagulants and flocculants, was found to give much better results in flocculating and sedimenting the colloidal silica
particles from CMP process which is now generally used in semiconductor industry for the purpose of planarizing the surface
of the silicon dioxide. Experimental results show that both the diameter of the silica particles and the negative charge build-up
on the surface of the silica particles are increased when the silicon activator is added into the colloidal silica solution. It was
aso found that the final silica floc formed by using a silica activator, an anion polymer flocculant and Ca(OH), has a higher
density and a larger size than the floc made by using only the polymer flocculant and Ca(OH),. Among silica activators sul-
furic acid was found to yield the best flocculation results from the stand point of the floc size and density. It was even possible
to form a dense silica floc having a diameter of 15 mm if proper quantities of a silica activator, an anionic polymer flocculant
and Ca(OH), are added into the colloidal silica solution.
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Fig. 1. Particle size distributions with varying dosages of sulfuric acid.
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Fig. 2. Particle size distributions for various silica activators.
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Table 1. Zeta potential values for various silica activators

Silicaactivator Zetapotential(mV)

Raw water -45.1

Sulfuric acid -46.4

Nitric acid -46.5
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Table 2. Effect of sequence changes in chemical treatmentsfor the con-
ventional method on dudge volume and aver age sedimentation

velocity
Sludge volume Average sedimentation
Sedence mif) velocity(ml/min)
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Fig. 3. Effect of sequence changes in chemical treatments for the conven-
tional method on a particle size distribution with using 0.25 g/l of
Ca(OH), and 3.0 mg/l of SA-407J.
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Fig. 4. Postulated flocculation mechanism.

AN ZRA SA Y Tk HEe] FFslEr] Wil AR Azt
Het A S 6 E8F 2R o] FoA Fg. lA] Ho|=o] A
A== floce] 717t ZjEo] HEZH o2 A4=E dudge volumes

W2 02 FHT 5 Uk o)A ol BEA SHUAE 771
SHARG WA FUSHe Zo) B EE AE % 5 A

4.3 42|17t EdSNE =716 MEE ST WY

Table 3ol 4te] HrHEg WHIAlA Ae7E &3 ¢ 5 154
A 83 FAHoE Aeds Aol dolr e % dudge volumes
H)aated ERAITE 0.5 mle] 10% SAF 898 H718 7-9ole 3
7}0}XI 22 -2} dudge volumeo] &F 40% 7H7te] A RS &

F AT et FrbE e kel S AR F7A7E 23] dudge

volumeol F7Phe At vebske B2 | ShA lggk de)vte] 245t
243 F9a 2] A5 113 05mle] 10% Bt =598 H7)s)
£ 7497} dudge volumeS FAislels 2A9S & 5 AT

9] Aaellr] el pze] AR Fe] Bile] HrylEH HFEHon A
4=+ dudge volumeS ZAA7IE &3 e Al & YEit o)
© FAte] Hrhgowm qlsle] &7 AurtE 4FAAA 2 27

et

i

- gl
£ 14502 F7M713 devh S e gdste) 4718 71
A A4 0% YN floce] 2718 Aske FAo] AEE ST
P Aow 2 Ec aet 6 KR Aol S
2o ofdl &g sheA, ela olele @ao] Fake] ofdl 543}

Table 3. Sludge volumes with varying dosages of sulfuric acid
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Fig. 5. Sludge volume with using various slica activators.
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Table 4. Sludge volumes with varying dosages of coagulants
Ca(OH), dosage(g) SA407 dosage(ml) Sludge volume(ml/l) SA407 dosage(ml) Ca(OH), dosage(g) Sludge volume(ml/l)
0.10 3 480 1 0.25 610
0.20 3 180 2 0.25 300
0.25 3 150 3 0.25 150
0.30 3 160 4 0.25 200
0.40 3 195 5 0.25 190
0.50 3 200
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Fig. 7. Particle size distributions at each stage of chemical treatments.
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Table 5. Zeta potential changes at each step of chemical treatments

Sample Zetapotential(mV)
H,S0, -476
H,S0,+SA407J -46.9
H,S0,+SA4073+Ca(OH), -154
H,SO, -476
H,SO,+Ca(OH), -14.4
H,S0,+Ca(OH),+SA407J -14.7

5} o /K]E]/],O] <3 775

Table 6. Effect of sequence changes in chemical treatments on sludge
volume and aver age sedimentation velocity

Sudgevolume Average sedimentation

Sequence (min) velocity(mi/min)
H,SO,+Ca(OH),+SA 407) 340 733
H,SO,+SA 4073+Ca(OH), 150 12143
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