Journal of the Korea Organic Resources Recycling Association, 24(3), pp.53-61 (2016)

. Original paper
ISSN 1225-6498  eISSN 2508-3015  http://dx.doi.org/10.17137 /korrae.2016.24.3.53

OEI-J
1
154
]
08
J
It
o
=]
10
rok
ol
I
i}
i1
A
\J
o
re
1

Assessment of Sludge Solubilization by Aeration and Zero-valent Iron
As a Pre-treatment for Anaerobic Digestion

Yong-Jun Kim, Jin-Kyu Park’, Kazuo Tameda™, Nam-Hoon Lee*

Department of Environmental and Energy Engineering, Anyang University
Ecowillplus Co., Ltd."
Graduate School of Engineering, Fukuoka University™

(Received: Jun. 10, 2016 / Revised: Aug. 23, 2016 / Accepted: Aug. 23, 2016)

ABSTRACT: The reaction of zero—valent iron (ZVI) with oxygen can produce reactive oxidants capable of
oxidizing organic compounds, Thus, the aim of this study was to investigate the effect of pre—treatment
on sludge solubilization by ZVI and aeration, The results demonstrated that the aeration pre—treatment
with ZVI method was more effective than the only aeration for improving sludge solubilization, indicating
that ZVI increased the extent of sludge solubilization, In addition, removal rate of NH3—N by ZVI and
aeration was found to be 34%, while only aeration was 24%, Thus, ZVI and aeration can be employed as
an efficient pre—treatment option to achieve higher sludge solubilization and decrease the toxic effect

of NHs—N for sludge digestion,
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Table 1. Experimental conditions

No, Experimental condition Amount of air (L) Dosage of ZVI (g/L)
B Blank 0 0
1 Aeration 216.0 0
2 air + 0.1 % 216.0 3
3 air + 0.5 % 216.0 15
4 air + 1.0 % 216.0 30
5 air + 1.5 % 216.0 45
6 air + 2.0 % 216.0 60

zo| FY F 37|15 HEZE ol&sto] 6719 A=
o] 0,05 volume of air per volume of sludge per
minute(vvm)®] F7]E 24 hraQt FYsHAT
Hasegawa et al Yo B3lo| A 0.4 vvmi} 008
wm®] F/FYFE 242} kA so] HELeA
o] 7Hg-skeol tisto] HristAen 11 Ay} 40%2]
H523t 7HEske UEbl ik ool weh Y
71l Qg driast JAE HAIS] S5k
3719] FUFL 0.05 wmO R AL

2 dAFods FEEAW 34t 97
o FYF F7lo) e ANE Yohus] stel
FE-& 77k 3 g/L, 15 g/L, 30 g/L, 45 g/L, 60
g/LE FYstilen, g7HE2 Sigma AldrichARE]
ufo] =2 517](60~80 um)] AEL AHEBHIILE
7} A 27L Table 19 el AT,
2 BEE flsto] MSEE 180
AA FRem, o= 7|E AAE o
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Table 2. Methods and instruments

reactor

Flow I
meter Buble stope
Mixer
Electric
pump

Fig. 1. Schematic diagram of reactor.
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Parameters Methods and instruments
pH, ORP pH meter (YK—2001—-ORP)
DO DO meter (EUTECH INSTRUJENTS DO 2700)

CODcr, SCODy,

KyCry0g closed reflux method (HACK Kit)

T-N, NH;-N, TS, VS

Standard method
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Parameters

Raw sludge

pH (-)

6.15

TS (mg/L)

39,854

VS (mg/L)

19,854

COD,; (mg/L)

28,268

SCOD.; (mg/L)

2,821

T-N (mg/L)

2,984

NH3—N (mg/L)

222

0.20

0.18 A
0.16
0.14 A
0.12 A
0.10 A
0.08 A
0.06 A

DO concentration (mg/L)

0.04 A
0.02 A

0.00
Blank aeratlon air+0.1

L L L L
airt0.5 air+1.0 air+1.5 air+2.0

Dosage of ZVI (%)

Fig. 2. DO variation by dosage of ZVIL
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Fig. 3. ORP variation by dosage of ZVIL
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Fig. 4. Variation in concentration of CODy, TS, and VS by

dosage of ZVI.
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Fig. 5. Variation in SCOD, concentration and solubilization by dosage
of ZVL.

mg/LE UERHSloy, A= AAl 38,725 7P Gl ARSHAIZE A E o] Alshk-goll o
mg/L7HA] F7Fske] 37154 47Hd ] Foler 7H&87E o]Fofxl Aoz ATHET)

At AA 7L 7HEstol At Qe A= yEt

Ut} 7183ke-0 To|uk 29 A] ok 19%2 el RO+ 02£F62++H202 ©
glom, oli= Ahn et al ”2] AoA et Lo H&

SRl 24 hr F715YA] of 18%2] 7H&3ke<

LrERA 213} %/\}5 Aafolct, I F7HES 2.0% Fel)+ H202£>Fe”+ 2H,0 (3)
7HA B sk wl 7REEeS FH ) oF 32%714

%7]'?:"_]_' o= 14"3"/" #7]‘4 L.ET%O] EE}»— el Fe? "+ HO,— Fe' "+ HO 4)
ot AEe olgstel BAAAE s ConemETa |
7HSRE2 o8 ST SHR|F A7 o] EQlEF 1.0% oA E= 71835}

7153 7o) Belol e LeAe] 7hg
shele) s Akahi-g ol lste] e o] i

A} E&(Extracellular polymeric substances)©]

go| A F7ekA gkon, 7189 AR s
27 gtk ol BAbEY REARe sk
¥ Z7HRE ool e §EALY] HEt BEsto]

R

i‘l

Bl AzZzHo] uyEEHA JdEe|A S| g
UOHHJT ﬂ ] J—]—‘L]% 1 OH ° __] ° E]_]_—O = o]—X] E:G 7;1-——0i 'ng. . Kim et 31.18)1—0
Eo] 834 AEAZE AFEQ 7] Rz TehE _ i ~ 5

Al 42 A4e] SNk o] ARG S

J;

O Aol Y B U A @94

@ 2ol el v g e Fal wg g S EUAE Susilel el Wi

A2 THSHALOI oS e me, D AT ekl AT Su et alBe] Aol

WA Fe’' = pH 20| whet Hhgo] dalx o A'P i ke G7HH welaR fel 7S
. 1 O =Y ‘:]

Eolslal o ° o A E o mEr
A pHOAS oSk H,0,9] MENSS o) Sk | ooia eI %EA 471 A
upgEko] 27171 Ao gl Aoz Ueh} nlo]a
sfete 2 - OH) & st $4) pHolAE Hole o) oA =alsrolr
o e SR olsf WEWS] ATEo] HW) %f ) ;Z}E’* el ﬁﬁ F37}
° = I Z % a7 =%
ﬂ' 71;‘_‘0] T/?J'Q}E]'E]%LEE}C I;]—/\ O]:?S]— 47]_;(-‘( &]]q_] 74"1 P= A= -ﬂ_‘lﬂ'%l:]— U:]—Ij’]—‘] ! 435} 07]‘|‘
o) Avga) rhEe) w2l g 37}
o] A= MASHE Aom BuET 9l X} )
A7 Bag Aoz AlrEc

olo] & Ao At F7HE S W= F3 4

J. of KORRA, 24(3), 2016



Ol

J1Fea GrEE 01

of stes2fX| 7tEst S 59

2Rl W 2A Xz 51

27159 9 A7hEe] B9lo) w2 Az AA
& ohwujoly Ahol & ko) HErsl] He
AAES Fig 67 Fig, 7o) LrERfSiTh, etwuio}
 Axel & Aaol A% AW 29 A 47
24%9} 19%2] A7 &2 UERor), @71de] 29
o M2 A4 AAES Avimw gmory A
2 Z=wo] Ao 2 1455 mg/LE 7HAsto] 30%
~34%9) A7&S dehiolth, § dao] HEE
Zf 1,898 mg/L= A4St 28%~42%2) A&
o Yo} dEom Fo)uk FstRe Aenr)

H P G AolE T = ] wiel A
o) 2gu] 8 A2 Hg Aol At glvhal Vs
SHaL Qlet. whebA 7P o83 A ele FAA
BH S NE 537} QS Ao gekEr)

%

3500 400
3000 -
< IS)
S L 300
2 2500 £
~ c
c S
O -—
22000 & e
S ~ L 200 €
= ~ o)
g 1500 ] o o
2 O ——0 S
© 1000 z
Z 1000 L 100 %
- T

500 - —e— TN z

—O— NHaN
0 0

Blank aeration air+0.1 air+0.5 air+1.0 air+1.5 air+2.0

Dosage of ZVI (%)

Fig. 6. Variation in concentration of NH;-N and T-N by dosage of
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