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Influence of pH on Mn Concentration of Effluent from Sludge Thickener
of Water Treatment Plant
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ABSTRACT : Manganese in sludge precipitated during water treatment might be soluble again in effluent from sludge thickener. If
that happens, the manganese concentration of effluent from water treatment plant will exceed the limit for clean reservation. In this
study the influence of pH on Mn concentration of effluent from sludge thickener of water treatment plant was investigated. When
the pHs of sludge solutions increased with alkaline materials such as NaOH, KOH, CaO, Ca(OH),, CaCOs, the Mn concentrations
of sludge solutions decreased under the limit. The Mn concentration of effluent from sludge thickener could be controlled with waste
limestones from beneficiation process at limestone mine as an alkaline material.
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Table 1. Amounts of sludge in the specimens for measuring Mn
concentration and pH

Specimens SO S1 S2 S3 S4 S5 S6
Sludge (g) 0 1 2 3 4 5 6
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Table 2. Amounts of alkaline solution in the specimens for measuring Mn concentration and pH

NaOH Specimens A0 Al A2 A3 A4 AS A6 A7 A8 A9 Al0
Solution Amounts (mL) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
KOH Specimens BO B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
Solution Amounts (mL) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Ca(OH), Specimens Co C1 C2 C3 C4 C5 C6 c7 C8 C9 C10
Suspension Amounts (mL) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
CaO Specimens DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
Suspension Amounts (mL) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
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Fig. 1. Configuration of experimental system
(a: without waste limestone, b: with waste limestone)
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Fig. 2. XRD pattern of the sludge of water treatment plant
(A: before heat treatment, B: after heat treatment)

Table 3. Amounts of CaCO; in the specimens for measuring Mn concentration and pH

CaCOs Specimens EO El E2 E3 E4 E5 E6 E7
Powder CaCO; (g) 0 0.1 0.5 1 1.5 2 25 3
Table 4. Chemical composition of the sludge of water treatment plant (%)
A1203 SlOz F6203 Kzo MgO P205 Ca0O TlOz MnO Nazo SO3
54.2 34.83 5.79 1.71 0.97 0.63 0.59 0.46 0.42 0.28 0.12
Table 5. Chemical composition of waste limestone (%)
SiO; CaO MgO AlLOs K,O Na,O SO; Fe, 03 etc
58.92 33.77 2.81 2.37 0.94 0.63 0.25 0.21 0.1
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Fig. 4. TG—-DTA result of the sludge of water treatment plant
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Fig. 7. Mn concentration and pH of the solution with KOH contents

30 Influence of pH on Mn Concentration of Effluent from Sludge Thickener of Water Treatment Plant



o2
o

Frel pHe| WskE UERd Ao|th Fig. 62 NaOH
o] H7iege] whE pHF Wt =5 5743 Aitolrt.
oAl HZo] NaOH 29| #7}efo] Z7}atol| uje} pH
M3l ke Sml Zhastelon pHIL ARsto]

e o] W7t HEE 04mg/L2A HPA A viE

o)

¢ N, | oo
N _: ot 12
o.
ofr

o0
N
—_

Ao] E9le WFE Yrhe o ol AEEA Yotk Fig
7o4 Wi sl Zo] KOH o1& A7elee n= A7t
20| Z7hste] pH7t A3l met Yzl 5wt astol
847} E%2 ) /)% n]Eo R PAsEON] 93 o)yo] 5
oS e YIS AEEA stk Fig. 8 SeA 85
o}o]] Ca(OH), FEFNL H7H515S Te] pHS} 7k w0
MBHE Lehdl Blofek. o] 9ol pHrt 45sto] 87 of
Aol H9S 1) Wi FEL wiE7|E vgo R ol on]
0.7 oAFOlA = AEEA Utk Fig 0% £elx] SHol
Fe o] pHSE W7 o] WatE

i

¢

[*]

1

of M
r\l
off

o
M

CaO %%—l
el Ao

oS
=

il

7}

of
44
il

pH7} 55kl 8.7 ool HUS wf g1t
sEe WE7IE vte R Yobglom 95 o= HE

Concentration (mg/L)

4 D= 0

CO C1 C2 C3 C4 C5 C6 C7 C8 C9C10
Specimens

Fig. 8. Mn concentration and pH of the solution with Ca(OH),
contents

1

10 1 ~
2
.4?:/
I 81 9
e s
5
6 O M -28
& " S

\

4 +——>00—0—-0—0—-0-00
DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
Specimens

Fig. 9. Mn concentration and pH of the solution with CaO contents
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Fig. 12. The release of calcium in the aqueous of waterworks sludge
(F: without waste limestone, G: with waste limestone)
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(F: without waste limestone, G: with waste limestone)
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