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Abstract: The objectives of this study are to examine the applicability of waste slurry from soda ash manufacturing industries as a coagulant for
the treatment of wastewater containing fine silica particles, and to reduce the cost of wastewater treatment containing silica. Acceptable water
quality can be obtained with a little dosing of waste slurry by gelation before the coagulation process so it could be concluded that the waste slurry
from soda ash can be used as a coagulant. Based on the results of experiments, the optimum pH of gelation for silica in wastewater was around
five and the treatment process with the gelation of silica could reduce the chemical dosage and waste sludge after coagulation. Dewatering and
settling characteristics of the floc after coagulation with the waste slurry are better than those of the floc after coagulation with the lime milk only.
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Figure 1. Treatment process for wastewater containing fine
silica particles and sampling point.
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Figure 2. Treatment cost data for wastewater containing fine
silica particles.
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Figure 3. Schematic diagram of waste shurry sampling points.

AALE ¢ dvh 2203 Az F A3 FHA L2d o
dof= datgdrEol EAA Hed, of A2 FHBAA A3
g BHEAA YRYSHFEE WET o YRYctFE sHEste] ¢R
Yotz Fant of AN dE Ado] FHBAA TR}E
Aoz 2AY o}, B AFdME o7 2 4, #2 2
2 83 A F79 €8g AEE Ak AE 2AE HE &

4¢ 984,

22. 2 M

2203 RN B &g F AT H5y AR
AHEsl7lol Age e g Ads] 95ty &3 TAY ¥z
AEE B o9 @4 Astna e Ags &f A5
o distdEs 2 §AS gedstuzt ¢4 B A & 9
Tl AR B4 i 7]7]%E Table 191 Aesgoh. A<
F9 Bf 239 HE dF 24 Bf 2AL AN %
7AZ38) EDS(energy dispersive spectrum)@ 2A3tgon 9zt
2719 g AL T BA7)E ALY S/ Ag T 2
Rae &£exd t3lddE CST(capillary suction time)A¥L %
3 geAe, AR AYe 5 A 5H4e 474 zAEGY
71€ke] ¥4& standard methods[11]e] gkt

3.1. £3i2| ¥ H=o 84 24
3.1.1. &8z ¥ 4 4F EA

2203 Az FRAAA A dedele 24& B4sa
3 Z3#E Table 29 Yt At

Aeste 9itdo R 2A8E Pu Qe vlavige] At
Ast Fd F2 24E vehlle oz g4 o2l gz
2 A Fwd €38 T Ze A8 A vhdlg ARo] vy
ol e A9 # EEE At FH A5 AL A%
sttt olsh A sefEle] A4S oF 149% EAg Ane
Figure 4o Wehlgich 2 o] &2 oF 3%, vladlgS 0072 &
AHAon 4 AF pHE 12 A= ALY AAY gA A
A: A2E A8 Lote AAOR ol & 7h5T Ao Az,




2208 Ax 339 A&HYE o8 A AT 3% A5 2o B aT

Table 1. Analytical Method and Instrument

Items Method & Instrument
pH pH meter (Corning pH meter 240)
Conc. Standard method
_cition | EDS (Link system, JSM-840A scanning
85 | Compo-sition electron microscope)
si Size analyzer (Melvern Instrument Ltd.
ize
England)
coD Closed reflux colorimetric method
(Hach, DR-2000)
Turbidity Turbidity meter (Hanna instrument, HI-93704)
ca EDTA Titrimetric method
Mg” EDTA Titrimetric method
Na' Atomic absorption spectrometric method
a (Varian AA-1475)
SO& Gravimetric method
cr Titrimetric method

Table 2. Compositions of Waste Slurry from Soda Ash Industries

Sample
Items
Slurry #1 Slurry #2 Slurry #3
Sp. gr. 1.06 149 1.15
NaCl 497 16.07 43
CaC0s 128 34.45 1.00
CaSOq4 043 - 0.30
MgCO;s 2.21 045 -
Mg(OH), 410 - 0.80
pH 12.3 119 11.3

YAl figures are in % except pH and Sp. gr.

lon Concentrations (wt%)

Date
Figure 4. Compositions of waste shury supernatant from soda
ash industries.
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Figure 5. Size analysis for wastewater containing fine silica
particles.
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Figure 6. Composition analysis of suspended solid in wastewater
by EDS.

Table 3. Characteristics of Wastewater Containning Fine Silica
Particles

1075

Items Concentration

CODcr 10~30 (mg/L)
SS 800~924 (mg/L)
pH 33~85(-)
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Table 4. Lime Dosage vs. SS and SVy for Supematantl)

Lime” dosage (mL)
0 1 2 3 5 8
Supernatant SS | 924 362 308 112 12 12

Items

SV - 2 3 5 8 10

Y Sample : 500 mL. ¥ Ca0 : 2%

Turbidity (NTU)

20

15 ‘; \‘ /‘
10 —e— acidic wastewater T
—a— alkaline wastewater|

5 —
Chemicals : NaOH & H, SO,

O i 1 5 1 i Il
3 4 5 6 7 8 9 10 11
pH
Figure 7. Treatment of wastewater containing fine silica
particles by gelation.
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Figure 8. Coagulation of wastewater containing fine silica
particles with soda ash waste slurry.

Table 5. Waste Slurry Dosage vs. SS and SV for Supernatant

Waste slurry dosage” (mlL)
Items
0 2 4 8 16
Supernatant SS 924 168 93 N.D. ND.
SVy - 8 12 18 25

v Sample : Alkaline wastewater 500 mL
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Figure 9. Coagulation of wastewater containing fine silica
particles by gelation.
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Table 6. Comparison of Dewatering and Settling Characteristics
of the Floc after Coagulation with the Waste Slurry and Lime

Chemicals CST(sec) Settling velocity(m/s)
Lime milk 18 55 x 107
Soda ash waste slurry 9 15 x 107

b Capillary suction time
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