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The Study on the Odor Removal of Digested sludge using BIO-CLOD
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Abstract In this study, to investigate the feasibility of malodorous substance and organic matter removal by digest
sludge in sewage treatment plants, ammonia, methyl mercaptan(MMC), and hydrogen sulfide(H»S) in a reactor
submerged with BIO-CLOD(BIO-CLOD) and a reactor not submerged with BIO-CLOD(Non BIO-CLOD) were
measured at 24 hours, 48 hours, and 72 hours after the submergence of BIO-CLOD.Whereas the reactor in which
BIO-CLOD was submerged showed an ammonia removal rate of 48% and high H,S and MMC removal rates
exceeding 98% in 24 hours, the reactor in which BIO-CLOD was not submerged showed an ammonia removal rate
of 45%, an H.S removal rate of 71%, and an MMC removal rate of 84% in 24 hours indicating the possibility of
removal of malodor using BIO-CLOD. A nitrification was shown in which ammonia concentrations decreased over
time while nitrate nitrogen concentrations increased and sulfur based malodor components were oxidation decomposed
indicating that BIO-CLOD had effects to increase sulfate concentrations in the solution and that sulfate concentration
increases and atmospheric HoS removal rates were correlated with each other. With regard to decreases in organic
matter in reactor effluents, BIO-CLOD did not affect in a short period of time and when reactors were operated with
HRT 12 hours and HRT 24 hours, HRT 12 hours was considered desirable in terms of economy.
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EPN

EFA08%, SFHE 4.1%,
2.8%, F32.0%, A 9.7%, L4 3.6%, LuHAlT

2.4x10°~1.6x10" cfw/g, 5 510%°] %

Table 1. Characteristics of the digested sludge used
for the experiment
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Item Range Average
pH 72-75 76
BOD (mg/L) 1,670-1,880 1,760
CODcr (mg/L) 22,890-34,200 28,600
CODwiy(mg/L) 5,400-6,940 6,100
TOC(mg/L) 335-570 473
TS (mg/L) 24,960-30,000 27,000
VS (mg/lL) 13,700-16,840 15,000
TKN (mg/L) 1,510-1,850 1,760
NH;-N(mg/L) 809-888 844
NOs-N (mg/L) 0.56-6.85 424
SO,-S(g/L) 45-87 34
T-N (mg/L) 1,710-1,770 1,740
T-P (mg/L) 445-520 470
21 ME HX| Y Y
AR Fig. 19] ZA1E vhe} Zo] A5 A 7gzxe}
air flows 243 WHd 7] k22 FA519oH,
L)% HRg-Zo] = BIO-CLODILEE 50gS HHA1Z1
4 Z(BIO-CLOD) St A 4714 @& )27 whgz
(Non BIO-CLOD)E HRT7} 1241743} 244]7be] H &5
#F 28 ik 7] wgze] Ale AHel

13cmo]al, 3=0]7} 35ecm?] Y5 olmadR A% s}o]

FEEH0] 4L7} HE=5 sksith

Gas
collector

=
collector

Pump & Timer
motol

Storage tank

diffuser

Fig. 1. Schematic diagram of the experimental apparatus
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H,S(GC/PFPD, Varian CP3800),methylmercaptan(GC/NPD,
CP3800),ammonia(ShimadzuUV1601PC),
VOC(GC/MSD,Agilent6890/5973),Formaldehyde(HPL
C,Varian prostar230)S #415}9]
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Table 2. Summary of the analytical methods

Parameter Instrument and method

pH pH meter(Fisher, Accumet 25)

BOD Standard method 2320B (YSI 57)

CODcr Milton Ray Com. Spectronic21
TS Sanyo MOV-112

TKN Kjeltec TM2200

NH;3-N Kjeltec TM2200

NO;-N Shimadzu, LC-10A

SO4-S Shimadzu, LC-10A
T-P Shimadzu, 1601

Gas Content |Gas Chromatograph(Varian CP-3800, PFPD, TSD)

3. g7Z&n I nH

3.1 RIIE

WS-z FY9E e F9F 542 BOD 1,760mg/L,
CODw, 6,100mg/L(CODer 28,600mg/L), TOC 473mg/Le]
i TKN 1,760mg/L=E o} 7|85 %7} & Holth.
1714 Hhg-zollA] 237t Bt Rk RN FUE
FHFoRH U HAEL F3ES S T
g LAANINA Fe F FHELR A7, &
| Ao §714, 77148 dHEAS 5714
Hol2 45 Faldch Ed niE FHAEER 97
A E "l 27] wfiel] w7l ¥7)E FYA
t}. BIOCLODE ##A]71 ¥H-Z(BIO-CLOD)$} BIO-CLOD
= AAANIIA & W& F(non BIO-CLOD)o| tha}o]
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Fig. 2. Variation of COD, BOD and TOC by different

HRT.
"S- % A FA17F HRT 124]7Fl A& BIO-CLOD &
\=}

Agho] o] Fol 5 &



FFAS &5 =R A6 A125, 2015

AZHe addjol & AR FAety 3l
Table 32

p

(VS/TS)H] ol A
A ¥ =l o
64%, 72717F
65%EA 1S BYoRA f718%e 7}
gith.o]= BIO-CLOD A 10%S
Bacillus®ll & W& A4 JEFo] Aol
Aoz Aokdd,
Fig. 3& 3714
Axslo] digh g
BIO-CLOD$} 2]
o tiaiA FEF

L

L

N

efell A 7)oz Ak ut
G

=

O
9kt BIO-CLOD ¥ nonBIO-CLOD
ODE H|uwsle] YER AT

2500
2000 w
r:
=
? 1500
g
=
8 =#— Non BIO-CLOD
1000
(=]
2 == BI0-CLOD
<00 BIOCLOD+seeding
o
ohr 24hr 48hr 72hr
(a)
1800
1600
=
=
£
¢ 1400 '
8 i N ONBIO-CLOD
[=]
8 —m=—sBI0-ClOD
1200 BIO-CLOD+seeding
1000

Ohr 2ahr 48hr 72hr

(b)

Fig. 3. Variation of effluent BOD concentration with
seeding material at (a) HRT 12hours, (b) HRT
24hours.
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Table 3. Characteristics of effluent concentration of BIO-CLOD reactor and Non BIO-CLOD reactor at HRT 12hours.

Effluent(24 hours) Effluent(48 hours) Effluent(72 hours)

Item Non BIO- BIO- Non BIO- BIO- Non BIO- BIO-
CLOD CLOD CLOD CLOD CLOD CLOD

pH 8.6 8.6 8.5 8.6 8.6 8.7

DO (mg/L) 6.82 6.12 7.3 7.1 8.6 9.3
BOD (mg/L) 1,880 1,890 2,084 2,140 1,940 2,000
CODwi (mg/L) 6,660 6,940 5,960 6,010 6,360 6,360
TOC (mg/L) 571 426 447 409 558 512
TS (mg/L) 29,800 29,900 21,700 32,200 30,700 21,000
VS (mg/L) 16,980 16,340 17,980 18,300 17,380 17,400
NH;-N (mg/L) 753 786 770 780 842 839
TKN (mg/L) 1,830 1,850 1,850 1,380 1,850 1,820
NOs-N (mg/L) 0.34 0.43 9.79 6.12 6.36 6.36

SO4-S(mg/L) 18 73 56 76 21 50
T-N (mg/L) 1,830 1,850 1,860 1,880 1,860 1,830
T-P (mg/L) 530 547 561 540 536 548
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Table 4. Characteristics of malodorous substance in BIO-CLOD reactor and non BIO-CLOD reactor at HRT 12hours.

Unit : ppm
Ltem ohr 24hr 48hr 72hr
nonBIO-CLOD | BIO-CLOD | nonBIO-CLOD | BIO-CLOD |nonBIO-CLOD | BIO-CLOD

Ammonia 3.1 1.7 1.6 1.7 1.3 0.8 0.8
Methylmercaptane 0.184 0.030 ND 0.034 0.004 0.041 0.004
Hydrogen sulfide 0.44 0.13 0.10 0.12 ND 0.02 0.00
Dimethyl sulfide 0.53 0.08 0.00 0.10 0.04 0.08 0.01
Dimethyl disulfide 0.685 0.067 0.000 0.085 0.010 0.010 0.009
Styrene 0.01 0.01 0.00 0.00 0.00 0.00 ND
Toluene 0.29 0.06 0.01 0.01 0.01 0.01 0.01
Xylene 0.01 0.01 0.00 0.00 0.00 0.00 0.00
Methyl ethyl ketone 0.05 0.04 0.04 0.02 0.02 0.01 0.01
Methyl isobutyl ketone 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl acetate 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propionic acid ND ND ND ND ND ND ND
n-Butyric acid ND ND ND ND ND ND ND
n-Valeric acid ND ND ND ND ND ND ND
i-Valeric acid ND ND ND ND ND ND ND
i-butyl alcohol ND ND ND ND ND ND ND

ND : Not detected

Fig. 6914 Hi=u}e} Zro] HRT 120419 481587
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