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Enhancement of Anaerobic Biodegradability using the
Solubilized Sludge by the Cavitation process
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Abstract : In order to investigate the effective pretreatment methods in WAS(=waste activated sludge) solubilization, the
values of SCOD vyield per unit SS (SCOD/gSS .hr) were compared, After the hydrodynamic cavitation with pH of 125, SCOD
increased to 7800 mg/L, SS decreased to 45 % and the solubilization rate was 29 %, Combination of alkality (pH 12.5) and the
cavitation seems to be the optimal condition for sludge solubilization, After the cavitational pretreatment, efficiencies of anaerobic
digestion of the unfiltered sludge(the control), raw sludge and pretreated sludge were evaluated with BMP(=biochemical methane
potential) tests,

For evaluation of the biodegradability characteristics of pretreated sewage sludge, the methane production has been measured
for 8 months, The methane production of pretreated sludge increased 1.4 times than that of untreated sludge, The result indicates
that the cavitationally pretreated sludge was a better biodegradability substrate in anaerobic condition compared to raw sludge.
It is obvious that cavitational pretreatment could enhance not only solubilization but also biodegradability of WAS, In conclusion,
cavitational pretreatment of WAS to convert the particulate into soluble portion was shown to be effective in enhancing the digest-
ibility of the WAS,
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Fig. 1. Schematic diagram of the advanced treatment system
consisted of cavitational treatment sludge

Table 1, Specification of cavitation Solubilization system

No. Item Specification
1 Influx batch total dose : 40 L
145 L/min, 250 W
2 Pump

170 L/min, 400 W
D3R2A— P12A

Influx hollow

4 Solubilization batch 25L

22} &2]A|¢] pHE= 7,28, SCODL}F TCODE=
Z¥7+ 155 mg/L9} 13,360 mg/LE ZAFE S
w SCOD/TCOD H]&= 0.0172 yERY tfF&5
o] COD A&o] ngHEoR A= o] STt
7183t ARl A7 Ful= 100 LE AHSEE S
o, A=24 F53E FEskr] el 2 3
AlZto. 2 aYskqitt, Cavitation 7H8-3F 4]
| thgt AA e a3 317171 YeliA] &
oZe| A2l (pH 12.5) HHsto] AES &
Yottt @& FUH2 9 g/hr, F71F 2 L/
mino|® 1P gk & FHlE2 0.05
g 0,/g SSo| 1L AP 27| 20+ <t
et & AgolA=
oto] 783k w48k

B o

ol

COD 7} 238 & (%)=
2 500D A % SCOD
A= TCOD — A= SCOD

=100
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Fig. 2. Procedure of BMP test
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Aot @714 ndE H Jd=ES FYstL
=, pH & 24 271& FASHAA 7F2o)
T H A HEE mofst= Agoltt & A
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Table 2, Composition of nutrient medium for BMP test

Compound Concentration(g/L)
Phosphate buffer KH,PO, 0.27
(adjusted to pH 7.0) K HPO. 0.35
NH,Cl 0.53
CaCl, - 2H O 0.075
Mineral salts = -
MgCl, - GH,0 0.100
FeCl, - 4H,0 0.020
MnCl, - 4H,0 0.0005
H313.O5 0.00005
ZnCl, 0.00005
Trace metals Cucl, 0.00003
(Modified from Zenhnder and Wuhrmann) NaM O - 2HO 0.00001
O "4 2 .
CoCl - 6H ,0 0.0005
NlC - OH. 0 0.00005
NszcO3 0.00005

Table 3, Characteristics and conditions of sludge for BMP test

Item(mg/L) Raw sludge Cavitation sludge Cavitation + ozone sludge Cavitation + pH 12,5 sludge
TCOD 10380 6100 4500 6880
SCOD 71 1720 2340 2457
MLSS 9000 4100 4300 4300
\S 6200 3100 2700 2800

pHE 72 Hgeln Ael opl2 Wie 5 35
o] ezl Yol 7o) W74 Bols
SIS Tt AF HElAmRE WA
eSS B A7 3] Al SRt oo
ARt F=4gt v Al E-8(blank)S FUe 24
o= ettt AFEU A= A&Al J =44
AlEfof| A 23t 2352 Z|(TS = 9000 mg/L,
VS TS =0.4)E 200¥(0.075 mm)A| = oJ3}
Axe)ste] AME-SHATE, Bottleo A HAgsh=
7k o) F2 A vl 9] 3—way stopcoke©]]
7}&;113]42 H;‘d/\];q z.x%—;g}oﬂr,].
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I R i e R X e e
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Fig. 3. Variations of SCOD and SS in the cavitational pretreat-
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Fig. 4. Variations of SCOD and SS in the pretreatment under
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Fig. 5. Variations of SCOD and SS in the pretreatment under
thepH 125
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Fig. 6. Effect of ozone and alkality on cavitational pretreatment

Fig. 62 T8 119 cavitation 7FH&-3}
AAE o83t SmA et eE3 & (pH
12.5)5 BFAY stde W 7Hskes v
w3t Aoy, Adddy, &zelA 2 (pH 12.5)
¢} cavitation 7H&3F A& WA 39S
o 7k 29 %= 7P A UERAT. 3
o &)@} cavitation 7H83F A2 71412

1 9oz =7t A wtajd Aoz sdd

ey, e el A = pH 3k 9

=

02 73 e 59 ARl TE A
AE 7hs] vlas) & 2y, 2505 ol&
St 1 kwh 53 ARE-A] 42,7 g€ SCOD7}
AYdeld vlste] 2 A2y 17,3 g9 SCOD
7 A EE AR eyttt 3 E 7HYE &
S o] &% T3t AAE B Lol 9.7 ¢g
SCOD/kwh® Yeh} 2 AFZAI7L -3
o 4= JATHKim, 2009).

3.2 BMP testS S5t 7123El &2{%| 2| M3
= o}

Fig. 72 ¥l &£2A]¢} cavitationo] &Jaf 7}
S0t S2A], &0 ¥ A e84, &
ZHe|(pH 12.5)2F M A 23t &A1& ol&-35t
o] BMP A%& o1& of mle7tA g (mL)
= UEhd Zlojth, & AdolA A =S| 7k
TS AF SR =R Y= 7aws

0]% cavitation &2 %] 9] wgHrAYEFo]
Tootatt. L& I g SR ¢
2ot et A2t &A= o &R0 v
of B2 wehdARS Bk

Fig, 82 Y& e|x|¢t 7Hg-3he &ejx] 9 AH
717t VS 1 g9 & 4 7k AR (mL/
gVS)2 uetd Zlojct &A= 186 mL/
gVs, 73l £8A+= 288 mL/gVSE e}
W 7183t S8Rl Y&} vlustaS
o oF 158 2 42 7ok @3t cavi-
tatione WaA P 3 &2 H$-o= 138
mL/gVS® &efA]of vlal] A yict,

2 A9 A&y AolA pAEARF 3H(186
mL/gVS)2 Woo(2010)2] A+ Az}l 7pawt
ATF 24(210.8 mL/gVS)dt Hlgh =2dS o
o ook, 7 &A1Y 7 YRR 288
mL/gVSE YEFH ™, Woo(2010)2] 210 mL/

—+—cavitationsludge  —g—raw sludge

—i—Ozone + ——pHIZ5+

cumulative biogas production (mL)

0 5 10 15 20 25 30
operating time (day)

Fig. 7. Effects of cavitation on biogas production(mL)

350

B0 =4 A e e e i ol A A S S i i i

juction (mL/gV¢
n
g

d
N
8

raw sludge cavitation sludge

Fig. 8. Effect of solubilized sludge on BMP test (mL/gVS)



ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 28, No. 1, pp. 25-32, February, 2014

gVsell Blal 50 % ¥ A} 3t Hol F3th, BMP test 27 th3dt 22 AE2S =& 4
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