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Waste Activated Sludge by pH Control
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Abstract

From the view point of biological wastewater treatment, C/N ratio is one of the most important factor in
biological nutrient removal process. However, municipal sewage in Korea is characterized by extremely low
content of carbon source and relatively higher portion of N source. Accordingly, it is necessary to dose
external carbon source in order to obtain higher degree of carbon source within the process. In this study,
the effects of pH pretreatment as an alternative plan for increasing carbon source on the cell disruption and
COD solubility of waste activated sludge were conducted under well defined experimental conditions. During
5 hours, the value of COD solubilization rate (Sg) at pH 11.5 is approximately 4.4 times higher than the
value of Sy at pH 9.5. It is expected that the level of SCOD increased due to the result from cell disruption.
However, VSS/TSS ratio was not significantly changed after 5 hours. As Alkalinity changes gradually from

less than 15, 30 and 60 meq NaOH/L, average RBCOD/SCOD fraction showed 34, 36 and 45%,
respectively.
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Table 1. Typical elemental composition of different sewage sludge

Elemental composition (wt % VS)
Sludge type
C H o] N S CIN
Primary sludge 60.0 75 28.0 3.0 15 20.0
Waste activated sludge 53.0 7.0 30.5 9.0 0.5 5.89
Thickened sludge 57.0 7.0 30.0 5.0 1.0 1.4
Digested sludge 67.0 5.0 25.0 22 0.8 30.5
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Fig. 1. Schematic representation of the different disintegration
methods on subsequent sludge treatment process.

& AR PEL o8 A%, vyge

S go e AW el Y 9 SPYE

2AA 29 ARE 2+ UthFig 1), =2

& ALY 77148 BE £ IAAY Y
X

$ *Eizl
hs]

o

o% TT’.."oﬂ tH

P’“EW Xﬁiﬂ
plgE 2w W 2
9 st & A7 @ﬂrL &}
Al A %%M T8 U ¢ T
3 keske %Oﬂ g AT g T4
AAAR 2 A 282 ¢ A Aoz )

UL
_\I_me
o
d‘ﬂlo
3
a =]
an)

o )y Bt
GO

J JSL‘
e —
>

£
oy

2.1, AEHX

pH 2ol @& steAe]d ngEo A Eam3
e ZUHY 87 Y8 uAgEe skol g
(OUR: oxygen udlizaton rate, mg O,/L/hr) 23 <

J



OIS =YRN =2

A - F89 - 4AA MUY 213 5%, pp. 551-558. 2007
Table 2. pH vs. F/M load test samples
Feeding DO/ORP
Cock probe Sample number F/M ratio
S1 0.012
S2 0.05
O-1i
Hng s3 041
v |
Table 3. pH vs. pollutants test samples
Sample number pH
R S0 (Blank) 7
— === S4 95
ampling
Port « uf J= S5 10.5
S6 115

Fig. 2. Schematic diagram of batch reactor for RBCOD
fractionation.
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Table 4. Alkalinity vs. RBCOD fraction evaluation

Sample number NaOH (meq)
S 0 (Blank) -
S7 15
S8 30
S9 60
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Fig. 3. Typical OUR response under different pH range.
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Fig. 4. Effect of pH pretreatment on WAS (NaOH 7g/L).

Fig. 5. Variation of NH,-N and PO,-P profile for each pH.
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Fig. 6. Variation of ammonia stripping profile with time.

Table 5. Summarized the results of ammonia stripping experiment

at each pH

pH Equations R?

6.6 y=-0.728x + 338.18 0.8845
9.0 y=-2.851x + 336.49 0.8274
10.0 y=-7.61x + 336.48 0.9441
11.1 y =-8.438x + 337.34 0.9956
12.0 y =-9.1583x + 342.47 0.9901
13.0 y =-9.428x + 326.68 0.9168

2ol &7] (Ammonia stripping) 4 @& 8 &% 1
1 2= Fig. 69 2o}, ghajol &r)ukg-o 543k
oje] WA 13 vhgele] EV154S Ued
on pH7b ES4E W gRyol 7548 By
k. 3 Table 5ol Hi= vkl o], pH 99} pH 10
& BAR gRYol &71&mr) geld g g9l @ 5
A=, ole dRYol dr|utgo] e £EAHS
7HA QPR oH(NH,-N) ¢ B o] & (NH;) <] 4+
3 SHeluh-3-F) Hisof 9loumz FuAol etyo}
28718 Yare o)2A g pHIF 10 o]0z %
sfob gk AFHE FHA T 5 Ak F, 2000). <]
e Ade vAE A EE S st A 74
BE HAdE T5TY e dagos Aol & dn

A RS A f28 155 N} P o] 4

%+ slo pHE ol N 422 gegrIaezA
T4 $37e dAE vk 4 74 & 9
T WEHT S Ao} & 5 A

3500

y =2116.9Ln{x) +176.38

3000 - ® pH9S5 8’ =0.9785 0

© pH10.5

2500 |-

2000 O pHi1S Aﬂmam(xhsz.sse
O/ R?=0.991

1500 /

/
1000

SCOD {mg/L)

500 M y =517 2Ln(x) + 45.08
0 : .

R®=0.9908
o 1 3 5

Time (hr)

Fig. 7. Variation of SCOD profile with time.
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Fig. 9. Ratio of VSS and TSS concentration with time.
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