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Abstract

2 28 )

In this research, recovery of high quality organics from excess activated sludge and its potential as a external carbon sources

for BNR process was studied.

By simultaneous treatment of alkali and ozone, TSS concentration was reduced by 32%, and RBDCOD fraction was

increased by 76.2%, and major constitute of produced organic were acetic acid and propionic acid. Also, nitrogen and

phosphorus were greatly solubilized. However, because acid-hydrolyzable phosphorus(AHP) was major part of solubilized

phosphorus, NHz+N and PO43-P concentration were insufficient for effective formation of crystal like as MAP(Magnesium

Ammonium Phosphate) and hydroxyapatite. By placing BPR reactor before alkali-ozone treatment reactor, PO43-P

concentration in pretreated sludge was increased by 1.8 times, and improved potential of phosphorus recovery by

crystallization. In experiment of crystallization, hydroxyapatite formation was more easily applied than MAP. By hydroxyapatite

formation, SCOD/PQ4-P ratio was greatly increased from 32.7 at control to 141.9 at Ca2+/PO,43-P mole ratio of 2.4.

The results based on this study indicated that the proposed system configuration has potential to reduce the excess sludge

production, to recover phosphorus in usable forms as well as utilize organics as a external carbon source in BNR process.
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Table 1. Characteristics of waste sludge used in this research Unit = mg/L
Parameters TSS VSS | SCOD TCOD TN STN NH3z—N | NOz—N TP STP | POs—P
Concentration {10,103 9,495 ] 13.8 10,855 550 11.7 0.34 9.83 263.5 | 0.13 | 0.10

* SCOD, STN and STP : Soluble COD, Soluble Total Nitrogen and Soluble Total Phosphorus
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Fig. 1. Schematics of sludge pre—treatment and organics recovery.
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Table 2. Results of simultaneous pre-treatment by alkali and

ozone Unit © mg/L
Parameters Excess sludge Alkaline + Ozone
TSS 10,103 6,875
VSS 9,495 6,580
TCOD 10,855 9,602
SCOD 13.8 2,850
T-N 550 -
STN 11.7 254
NH4-N 0.34 211
NO3-N 9.83 221
P 263.5 -
STP 0.13 137.2
PO4-P 0.10 73.8
Remarks | SCOD Solubilization(%)=26. 1, TSSReduction(%) = 32
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Fig. 2. Step for analysis of phosphorus fraction(Standard methods,

2005).
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Fig. 3. Effect of ozone concentration on phosphate fraction.
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Table 3. Experimental results on effect of phosphorus release reactor
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Fig. 4. Schematics of newly proposed sludge pre—treatment methods
in this research,
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Fig. 5. Effect of addition of external sludge on phosphorus release in

phosphorus release reactor.
S7Fsty PO43—-P+= 2318 45t Struvited
Hydroxyapatite®] A/dol 2I5h 24 9 Q1o] A1 A|A
o= =23 AeR Ueylth ol sk A=A olA
H7)5s guAe e 4 TRk e A5A
(PAOs)®] B oo} Qloms 0F5 0]8S
= YA AHP7} oh Ay }L Aoz Wt Sa
5(2005)2] Aol et FARRT 23
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Parameters Alkali+Ozone Phosphorus release reactor + (Alkali+Ozone)
Excess sludge Alkaline+0Ozone Excess sludge P release reactorAlkaline+Ozone
TSS 10,103 6,875 9,900 10,784 8,661
VSS 9,495 6,580 9,000 10,034 7,506
TCOD 10,855 9,602 12,137 11,807 1,180
SCOD 13.8 2,850 30.3 606.3 3,548
T-N 550 562
STN 1.7 254 6.0 41.7 302
NH4-N 0.34 211 0.19 0 26.1
NO3-N 9.83 221 5.00 1.8 16.8
TP 263.5 278.7
STP 0.13 137.2 0.0 85.3 176.7
PO4-P 0.10 73.8 0.0 83.3 131.3
AHP 0.03 46.65 0.0 4.92 44 .96
Remarks SCOD Solubilization(%) = 26.1 SCOD Solubilization(%) = 29
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Fig. 7. Phosphorus fraction on sludge pre—treatment(Alkali +
ozonelleft), P release + alkali + ozone(right)).
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