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Abstract

By introducing chemically enhanced primary treatment (CEPT) in the first stage of sewage treatment, organic matter
in sewage can be effectively recovered. Because CEPT sludge contains a high biodegradable organic matter in
volatile solids (VS), it is feasible to convert the collected CEPT sludge into energy through anaerobic digestion. This
study examined the properties and biochemical methane potential (BMP) of the CEPT sludge obtained from a sewage
treatment plant located in an ocean area. The CEPT sludge contains a VS content of 37,597 mg/L, which is higher
than that of excessive sludge (ES), i.e., 33,352 mg-VS/L. In the methane generation reaction, the lag period was as
short as 1 to 2 days. The BMP for the CEPT sludge was 0.57 m3—CH4/kg—VSremoved which is better than that of ES, i.e.,
0.36 mM’-CH/Kg- VS emoved. Unfortunately, the CEPT sludge showed a high salinity as 0.56 ~0.75% probably due to
the saline sewage. Due to the salinity, repeated BMP testing in a sequencing batch reactor showed significantly low
methane production rates and BMPs. Also, the ES showed a strongly reduced BMP when the salinity was adjusted
from 0.20 to 0.70% by NaCl. The ES mixture with higher CEPT content showed a better BMP, which is suitable for
co-digestion. Besides, anaerobic digestion for 100% CEPT sludge can be a considerable option instead of
co-digestion.
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1. Introduction

, EA1Y seseA HAgE é }%7}3}ﬂ1 H Ak
A= AFF7], WE, vlEs, 98

2 35A g wet tdatA Az
g A A 30~40%0) NGt & =)
F717F 2012 FH FAERAA steEeA Y AH &2
St =3tk o2 Q& &£8A M d M2 S
o dayo] FUEATE Byt op}, A ge A
Ag st & o7t AAWA A G AdUA ti
H] AJA A Bloju oA & Bitete “oA] Positive”d
AAZ A 9 7eE 87HA At o]H T ol E
of ek tiEFI tete g &8 AFEFstet fEY diAof
yAE T A+ B714 48K Anaerobic Digestion) 7]1&
< A8 Atk @718 a5t 1881 LE ol F 7]
g #7 A ste 7I€2 A AAFLZE AHEH Jo
(Khalid et al., 2011; Zhang et al., 2016). §7]/d &sl= 4F
a7t gle 87 2444 mdEo] BEHor 28 Tk
o FUIES VheEs 9A, Ik AYA, e 88
A % 3QAE AX FSHoE vgdy oistas s 44
= ¥hg-o]th(Parkin and Owen, 1986). ©] &gt UME 252
A zAd DA wEsy] WEel AF AV 2
SFTHCho et al, 2014). Biochemical Methane Potential
(BMP) 7t #7148 #7189 AgTsed ARA=E 5
Fote 384 Aoz dy AREHI Qi ®k ol
BMP H7le e 7124 disted @714 &3t A% &
AE Frlsle 523 =424 AREHTHDa Silva et al,
2018). BMP #7} A 7129 54, nA &9 7 2 FUE,
WgzAd et deddF 2 80 B2A 89 5 3
o1, BMPE o735 @714 438 RAETR 71d &8A 9
E4& wtYste F&sta tES B/ ol thFiler et al.,
2019; Song et al., 2010).

ox 0% ffy off 9 32 o

o
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e ol A2
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7178
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S o ol Bed #7180 okd UAR A% s
# 2 A2 AYE Aol s NS AU ol

&3t= A-B 38& 3 steAYZE “UA Positive”d
steAEl oz AT 4 JhGu et al., 2018). A-B 33
A A DAl R71ES S5t B Gl 24AE AAS
th A @A dEH o AMgsteE W2 A=sER Ay
(Chemically Enhanced Primary Treatment, CEPT)Z} 14
&8 A ¥ (High Rate Activated Sludge, HRAS)®] 1t} ©]
SA  CEPT= Alum(Alx(SOy); + 14H,0), Polyaluminum
Chloride(PAC), Ferric Chloride(FeCl;) 59 <¢Fvlw3 &
AE 9 XA (Exall and Marsalek, 2013)E o] &3l {71&
S /A gt vEEEFHA Yo E2 o
A a7, 2% 9 FARSFY ol o {ZE 5T
ot} A FA AT g2l Ao $tth(Wang et al.,
2009). 71&9) 124 A2 3Z9 AAZEL TSS= 70%, T-P
= 10%] mHOU, CEPTE Ed] TSSE 90%, CODE

¢

60%, T-P= 90%7FA] AAE 4 AThDe Feo et al, 2013;
Gong et al., 2017). #v} 0} 2 71E9 12 A FEH
25 CEPTE S7AY FYUZ et 4457 2% ¥y
o HA A& F °]—t':] 42 84 A FA| ZH(Hydraulic
Retention Time, HRT)S &4 HW 50%7tA CEPT %H&7]
9o AAE F4A1Z F A tiBezirgiannidis et al., 2019). 1
U CEPT 392 71E&9 12 A2 34l Hlsl < 1.5~2.0
Hl o B2 &HAE BAAIIE EAIFC] JTHXu et al.,
2009). 3o Wa2w F7Hd 45%9] €8 A FTAA 33%=
AP E E8o| ZslE oA “”(Eﬂﬁofﬁ(Wan et al., 2016),
7180l FHota AR =t om A718astE 30
Al vtoletA ANFS 58 F Oh:}(Gori et al., 2013). w
2 CEPT €3A& @714 &85 &9 vhole 7k A%k
o A 3slck(Bae, 2018; Wan et al., 2016).
719 12 €A ¢ vasty & o, CEPT €84+ A3
FHEZE 359 22 Q& & 54& 7HAA H
H d& 5 HE, Polymer ¥ #7189 o] g2
, @718 28d 7127 B2 BeE4e erd Aot
Ju et al,, 2016). CEPT &85 o] &3 @74 &gl &
gt AT Al o BaEI QA E(Jing et al, 2019;
Kooijman et al., 2017; Shewa et al., 2020; Taboada-santos et
5 2019), 9 GF 9 dutseiA| o] 3ol B B
I HuEteh /71 LtlA Na'e PlEY sRdAA=
el A :é Hel Aoz AHA oy, TEEA
o] Na'= vlehte] &5 tAted ZatA 93 vA+= A
o2 BIFHATKChen et al., 2008). £ AT E Fito
AAF 9=E EHF CEPT £HAE Y422 BMP H7t
2 w2 g ste] Hlo] @7kA w9 obgA S Folr I, o
s Age B E F5 EHlEo] WErts Ay
2w F&d HA= dFS ZASAT
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2. Materials and Methods

2.1 Substrates and Inoculum

2 AT AHEE CEPT E8|A & 49 A steA %
oA 20198 SEFH 20209 5L7HA] 1d Bk 250 g+ WA
A F71He 2 QA 44149 B¢ 30709 AEE SR
sttt a8 Josd A g &8 HEEUAE F
28] B atrAE de @718 stz gesdA 44 A
AR, 52 713 S 2870 AlgE GRS GEE
<A f71€ FFEAS Astel T P E(Total Solids,
TS), 324 wFE(Volatile Solids, VS), & N2
(Total Chemical Oxygen Demand, TCOD), &4 2HAQF
ZH(Soluble Chemical Oxygen Demand, SCOD)< #4331
o SEAEY Y HStE Haskstr] 98 4T <lske 2
ZoA ¥ BB AT AP AT Al £8A9Y F
2 AL 9l 2z Qo] AR A EHAE AHESHA
o AF g 8 AAE A O130xL295 mm2]
Aol 27 *}%%EJ— 449 FAE 98 500 mL AHAE
239 AF A% 712EHUAE 44 150 mLE 1:19
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&2 JEste] LFepiE D8 & wkal F7|(NB205, v, FEFAPIE S8 9 vpol e 7hAa9 FI(L)
N-BIOTEK, Korea)o] ®IFHIATE ‘&EH L a7H V, : Head space?] (L)

(SCOD)H ##d AP E(VS) Fat7l Hall, 1.2
um &= GF/C ZE|(GF/C, Whatman, UK)E A}&3lo] 2
H3 stk

rcE =
o= =

2.2 Biochemical Methane Potential Test

2 AFdA = 125 mLY FFE(Wheaton, USA)S] 100
S A A &FoE AESIR L, AF A%
ZZk 50 mLE 1:19 ¥gZ HEAT
(Chakraborty et al., 2018). CEPT &£& A& 2F<&H Aol ut
E Hgatq A7 4F

= T1o=
- 2%

o A= SBR(Sequencing Batch

Reactor) YE| 2 120 mLe] F3 & o] &3l on, A% &
2 30 mL, 712 <8A 90 mLE 1:3 H] &< o] &3ttt J

AR dFPE 1Fuple ¢RrE WHE e ¥
A 7IAE 38 A4 A5 Y] A E BEo F3U
o, 3542C9 2Eo0A 150 rpme ZHASE W] 7]
(NB205, N-BIOTEK, Korea)olA wlgd= Aot 7k @Al
542 10-50 mL 2] FAZ 54333, CHy 5529
<2 Gas Chromatography(GC) € Gas Tight Syringe

i\

(Syringe 81530, HAMILTON, USA)Z 1 mL 33}
Thermal Conductivity Detector7} §2%  GC(GC-2030,
Shimadzu, Japan)E AMESI T £4 7L Table 19] Y
Gtk RE A2 33 W& S5

Table 1. The conditions of gas chromatography

Item Condition
GC GC-2030 (SHIMADZU, Japan)
Column HP-PLOT/Q (Agilent, USA)
Detector Thermal Conductivity Detector (TCD)
Carrier Gas Helium, 105 mL/min
Injector Temperature 40C
Detector Temperature 260C
Oven Temperature 200C

2.3 Cumulative Gas Production
Hee FA 7pA BAFS AL dol = 3719 A
A BT WErtA e Fe HHdS Ulo] AHEstden, 71d
&8 glo] AEnAAES E2 Blank & W59 22 =
AdA gt & DA 7MAFE ERTLORE AR5
A e AgFol A aAgstact W T FH(Vom) =
[e=]

KeX
=

[€]

2 13} Zo] Atatich

Ve 35" O =GV, + ) -GV, (1)
A7)0 A,
Ve A48 &g 231
G : AEY A g FBLL)
G : oA ABF A g FELL)
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2 29 o, MEBAFS 0C, 17199 ZEFH= B3
st A HgAdTe AZHow AEsAT 2T o
%‘?‘E‘.’}g Eo]:—g" X‘"ﬂ% %EV‘]QJ Q%/g l%ﬂ%(kg'vsremoved)i
vhro] ol A 2 (m’-CHy/ke-VSremovea) & A1 SHATH

760 —42.2
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2
35°0) I

Ve (STP) = Vo ( 273+ 35

@

2.4 Salinity Test
Aol AHEE CEPT &8A& Aol AT A2 3
A% EL @ 55E Eola 9lof, BMP7F 4% Bs A
2 AU doll g3 FFe Lotry] 98, 0.20%<]
HEE Yl Jd&E Al NaCls H7tshed
0.70%Z% 5A17 BMPE H7hstdth

=
=
o

=
Og—‘—a

2.5 Chemical Analysis

F3eHd AR QTFEHTCOD), &4 334 a7
(SCOD), FZ(T-N), &EYoHd HAA(NH;-N), EA(T-P)
= F2EA J]EMHumas Co, Ltd., Korea)?l HS-COD-M,
HS-COD-M, HS-T-N-H(CA), HS-NH3(N)-H, HS-TP-H$}
UV-VIS £47](Humas 3300, Humas Co, Ltd., Korea)S A}
g3k 82 YRUob A4 &E44 sHE
222 FHL2 GF/C THE ZgdTs A|85 AMESH T
pHSF 9& =32 pH Meter(AB150plus, Fisher Scientific,
USA)9 =4 (Salt Freel000, CAS, Korea)S Z+z} AL&-3h
Fth 283 A &8 F CEPT 239 a4 Adies
gelaty] A 35 24 F 1 I8 §¢, #5255 £A
#th CEPT 3489 F45¢% &9 TCOD, SCOD, T-N,
T-P<} Suspended Solids(SS), Dissolved Solids(DS)& & 2
AEHAD7I(ME, 2017)3 Standard Method(APHA, AWWA,
WEF, 2005)° @&} &3 = 2tk TCODS SCODE A H-
AN EH S ol &St SHHAL, ol Faol
o] HPzste] 9& FFAH o= AglEo] Fe ek
st7] wEel @aoled) FRuE k2 HAvlst
< AANFAT T-PY T-N 2] A/7HA]
2} z+z} 880 nm, 220 nmollA ZF =

g &2
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L
=
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A
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3. Results and Discussion

3.1 Characteristics of Substrate Sludges

A A EFel X" CEPT 349 skeAld 288 7t
371 f5te 79 A2 2 33 fYF fEFE B9
(Table 2). TCOD$} SCODE] AAEL 27t 63.55£20.04%<}
46.70+11.29% =2 Uebstth A a8 CEPT 33l A A}
&3t AICL9 PACY F T 35 AP F20]
Zo sl 2FAQ AA §&& Holx=t, 53] 1.2 um=Y]
o] JAF =7l AA B8 98.1%E ¥ Ehoy &4

O ==

=
=
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Table 2. The efficiency of chemically enhanced primary treatment

Item Influent Effluent Removal (%)
TCOD (mg/L) 5548 21£15 63.55+£20.04
SCOD (mg/L) 34+22 18+14 46.70£11.29

T-N (mg/L) 2741 1744 38.35+12.82
T-P (mg/L) 3.14+0.79 1.48+0.56 53.71+8.62
VS (mg/L) 34544675 2,993+642 13.58+2.48
VSS (mg/L) 187+106 53+35 66.68+18.03
FSS (mg/L) 13320 38+17 72.03+£10.59
VDS (mg/L) 3,268+634 2,947+659 10.15£2.61
FDS (mg/L) 9,521£1,596 8,506+1,587 10.82+3.87
Salinity (%) 0.91+0.20 0.85+0.20 5.57+4.29

AEQl 02 um ol3te] BRE AA Tgol wl$ ItthXu
et al,, 2006). SU 3 CEPT Z& o] B 287 &7 oz =
UshE B st AeAd g 442 4% I95F 60%
9 ¢ K71ES olgstd Al 71.5%9 UA ARES
29753 Aol 43 vl UthBae, 2018). 1Y,

2 {4718 AEY VS AALL 13.58+2.48%= A Y
Egon, vSSe A AEL 66.68+18.03%, VDS2 A AL

10.15£2.61%% YEET AICLS PACS FHE 53 3}t
2 FAEQ CEPT AAZEY AAGZEC] VSS& 22 7
4 EZOAAT aFHHola &84 E2d dalAs 42
AALES Yepd g #ddt) cCODSY Soild 715 A/ AR
€ O o)fd tstd e S8 #Hd oS 1xshd
ATE &% A5l dasith £ AF4A SCODE S &

A% 28+ 1.2 um 359 GF/C #2847 28 E AHE3A
U, 1.2 um Bt 22 FRo|E4 f7]E40] 550C &4
S ol &3t VS SFH A gEtsE o] &skE CoDdl o
kSl AZE tE AeE FEHT

CEPTE FY¥EF AAdE & 719& =], T-NH T-P
9 AL 47t 3835%9 53.71%9 AAZES UehfolA

|

¢

FO AN LA YT AATo) DUt 2
+ Tk ol B 7129 4ER 244 339 2e
@ Be

AerBE £Y9 4 ATHMakabifard et al., 2018).
AZg &3 AUA AFsl= IA
7199 Zolgt AgHnt Ty, AdUAAESE s F7
AL Q12 £EAd FHE FHZE

3l

Zhll thaA = "L B7E7F Al Folofd Aotk ke
5.57%7F AAE O tha oo, szt A% A 5t

FHEZY AdF =T 091%E TS FF0|7] fEo] &
E59 I% T3 0.85%=2 A3 =A YElgTh

CEPT 373el 93 AiEe £8A@0=30)9 +71&
Fs Brtshy] 9ate] B skrAE 3 JodEE A (n=28)%
B 23R tHFig. 1). Y9EHA 2 TS BEE 42,300+7,042
mg/LE YA, VS FEE 33,352+5,351 mg/LE YERLT
olo] H]&te CEPT &£ A19 TS+ 60,501+£8,217 mg/LE 4
AEB A BT} 43% A e, VSE 37,597+5,239 mg/L

a0,000

mTotal solids  OVolatile solids

70,000
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CEPT sludge

Excessive sludge
(a)
0,000
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2  roooo
£ I
£ B0000
=
£ - 50000
=
o=
>0
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2
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9 qopn
0
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®)
Fig. 1. The organic carbon contents of CEPT and excessive
sludges analyzed by solids (a) and chemical oxygen
demand (b) concentrations.

2 dA&HAEY 13% B2 TT2E e CEPT £
YA 9 VS/TS Bl &2 61.7%E TS ZHul o]4o] merd g
o] 7b5e H7I=E |eEUT CEPT £21A19 TCOD &
ZE 57,12948,280 mg/LE ©]%F SCOD+ 1,458+640 mg/L
2 2.6%7F 54 f71E°¥th TCOD, SCOD £ =
VS 43 FA18HA CEPT £8A|7F Y& ARy i
2 #71E FFS Uepith

SR EE f718S FES] S $SZ CEPT 34
3} HRAS FH < “ol A Positive”d atFAE BFAA H]
2 B9y}t gtk BHEFO T CEPT WS HRAS ZHol
Hlgte 2go] FHAEstAL AdUA 7t HA &LQEHEE, CEPT
7 A58 4 ok a8y CEPT 382 &84 #7158 A
A Z&°] HRASY vl gernz mag Ju Fri7 99
=
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3.2 Biochemical Methane Potential

CEPT £8A& st 23Hd 78S FAEE A
A g3 JAAAZ FeolBR, 27t oz HAES] FH
2 EAste JAa&dA% Hagls o AadAgol &
T Utk & Jpdel wet ohg 3 Zo] WA S v st
Rtk CEPT &A1 ¢ dA&eiAY AagAE s Frlstl
At A7 509, 3593 A7 &8k ¥vES TS
Fig. 2] Yebd vle} Zo] CEPT &8¢ &8 =
7] 797 WaA8FL FYstA UEtEth 2y o] F o
A& A Y Wadgd JAa =24 0.26 L-CH«(STP) £}
ol Thest o, CEPT 81X+ WEAg whgo] A& 5o
o|H T} 46.86% ¥ 0.39 L-CHy«(STP)S %33k& Jell 3l
o} CEPT €3 A 9 g /gdo] &gt 22 CEPT £ A
x3he et JEG AR =9 #Ro] Ak d& &
Labatut et al. (2011)< ]%194 Stk MR =2 B
RS =o uﬂ 8-S YL Lignocellulose$t 22
a7t oz EA2 v E%‘ZH%‘ S dEta Bastinh

Table 39 ?ﬁﬂol uke} Zol, CEPT £3Xx9] x7] VS&
22,400 mg-VS/Loll=tHl, 5097t 30.67%7F B
15,533 mg-VS/LZ A3t dd&dxE 27 VS 5%
22,867 mg-VS/L7} 3597t 31.72% &Esldel HEFEX:
15,600 mg-VS/LE Ye At ol2A ¥7]4g4sl= CEPT
SEA 9 JAEH A thete] [FAG VS R EE&S B

Aoz gotE Yt & AT JoseART A%
slgo] &2 CEPT gaqzm HedgEe] = AL 1A

SHR =, Fig. 2004 B89 me7t29 FE VSemow= ET
31519S ul, CEPT €829 dlgb@dalEo] 0.57 m*-CHy(STPY
Kg-VSiemovea® TFA A UEFSEIL o] Hls| JAE&HA &=
o 3L 036 m-CHy(STPYKE-VSremoved s 2T wWahA
CEPT &84 & JddA&eA vlsf) A7|H4sE & oY
2 Aste] 85 APoz FaE gt AFATd w2
CEPT &8 A= FT2xddA dAggdago] 0.69 m’-CHy/
kg-VSimoved® HEFEET], 0l £ AT Brtd F29%
FAFstthJang et al., 2017). 23, o] AFAF-= CEPT &
#H A9 Aol thAd tE 4 3L, Substrate:Inoculum H]&
o] VS 7|E22 122 A7l Hojzvhe HA £ A7
YA ez vuwstyld A At

CEPT Z4d SFAZ AMgH+ A2 wed g7
Egg FIi, "ol ok AFETL Al 71e AL=E 5
ATHUnal, 2012). ¥Hd LFH]ES 1000 mg/Le] FElA
O EA AT det BEFY & dFS AL A
o2 g¢#HA oy, F47]8Hydrogenotrophic) ™ EHEg
ol gt JA & At A mat gaste vdE A4S
o] 7}5A0] 2835 gt AoZ A& A YTthCarbirol et al.,
2003). WA, HE&HE CEPT SRA7 @714 &) F
£ 9T o wde A7 et

—-=-CEPT sludge —B-Excessive sludge

STP (L)

Cumulative methane production,

il 40 a0 G

Time {day)

Fig. 2. Methane production from CEPT and excessive sludges.

Table 3. Biochemical methane potential of CEPT and excessive sludges

Target CHi 1 fitial Vs | Final VS | VSuewes | . o [Methane Potential b cop | Final cop | €OP
sludee Production (mg/L) (mglL) © Removal | (m’-CH4(STP)/ (mg/L) (mg/L) Removal
¢ w® ¢ %) Ke-VSiamoned) (%)
CEPT 0.3940.03 | 22,4004346 | 15,533+611 | 0.69:0.04 | 30.67£2.03 |  0.5740.05 | 35489+508 | 19,682+7 | 44.54+0.77

Excessive
dudge | 0265003 | 228675643 | 156002693 | 073:0.11 | 31725410 | 036004 | 314528425 | 9353372 | 704099
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Fig. 3. Cumulative methane production from CEPT sludge in a continuous SBR reactor using
anaerobic digestion inoculum adapted to the CEPT sludge.
Table 4. Biochemical methane potential by inoculum adapted to CEPT and excessive sludges
CHe 1 itial VS | Final VS | VSumow VS | Methane Potential | | o o | Final cop | ©OP
Inoculum Production (mg/L) (mglL) © Removal (m’-CH4(STP)/ (mg/L) (mg/L) Removal
W § %) Ke-VSumocd) )
CEPT-adapted | 0.17£0.01 | 36,467+902 | 30,267+67 | 0.62+0.08 | 16.97+1.87 0.28+0.04 54,14843,953 41,204+2,579 | 23.86+1.64
Excessive |- 0001 33,0444976 |28,258£1,147| 0.48£0.02 | 14.50+1.01 0.55£0.01  |48,123+1,592(28,5621,608| 40.55+4.90
sludge-adapted
3.3 Effect of Salinity &3 A7 48 w5719 mAE 23 sHHSE A4
dutz o2 -3k WA A F-2 Methanobacteriales, =H o EAT Zart ok
Methanococcales, Methanomicrobiales, Methanosarcinales & AE 0.57%7F 89 352 CEPT 71843 vkg Al™
o2 B3 9JtkShin et al, 2007). ¥HH, =] H-S3} A= Fig. 33 Zo] Z717F @714 485 Algste] A4
= WeAAY A G2 Denualiella tertiolectra 22 el A < 718 &8 ZF vA A9 S y|

3, durF o o HZshe A Ay 24
2 58 LA HEd P2 FALE BIHI gl
(Mottet et al., 2014). Lol A8 GANHE 957 =9
3 dgEdS Yehie Ae® BRI tKZhang et al,
2017; Zhao et al., 2017). ¥ Oﬂ?oﬂfﬂ T3 ¥ ZE CEPT &
2 ¢ Jod&eA Y 4=E v 2H} 747 0.60+0.15%
9} 0.07+0.01% 5 YERRATE 0]¢t Zo] 2 GEE Role
CEPT £8|A & A7|d4st F&357] Ysfirxe A7

gt mAEC] QRS FESIL A WEdY sEHE B
oA AFdok deh ol F 935k, 253 F 1384 CEPT
ZHAE YEA Fodsts SBR Aoz FIAH A5E A
Pt olu AMEE FAEE 1FAdE 0.56%2 JPH A
I 2FA = 0.75%2 JFEHJTE 1573 gl x 79 7]
T 0.05 L-CH4«(STP)7} A =AY, 252l A= &Y %t
S717kell 0.04 L-CH4(STP)7F B =] 20% 74 AZEH U
o} o]#3 AFE CEPT £81A19 thg] F&Alo] AA3] H
AE TR0l dFTFE Be ARG vl ol AFEI
& oo AFEA, CEPT £HAE W8 H&sle o

o ¥ ¢

=.°‘é rlo

= @718 &

]

SSET HR e AN B
2 &x9 g FH4ES

L-CH4(STP)©] 1t} o]
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Fig. 4. Change in methane production from excessive sludge by elevated salinity.
Table 5. Biochemical methane potential according to the elevated salinity of excessive sludge
. CHe 1 oitial v | Final VS | VSumow VS| Methane Potential |\ i «op | Final cop | S0P
Salinity Production (mg/L) (mg/L) © Removal (m’-CH4(STP)/ (mg/L) (mg/L) Removal
) £ (%) kg-VS o) %)
0.20% 0.28+0.01 21,267+808 | 14,600£608 | 0.67+0.06 | 31.35+2.86 0.42+0.03 30,523+1,166 | 23,708+1,734 | 22.33+4.00
0.70% 0.03+0.00 | 21,267+808 | 19,243£76 | 0.20+£0.01 | 9.52+0.36 0.17+0.02 30,523+1,166 | 29,237+1,129 | 5.54+2.75
ZAAE S W ask thFig. 4, Table 5). NaCl& 3713t 0.70% o, CEPT o] 50%Eth Zobfg mol wggagol
o z3MAE HAF WY AGZFS 0.03 L-CHy(STP)E Uit 343 239 thFig 5). "Wk, Wi A
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3.4 Estimation of methane potential for co-digestion
using excessive and CEPT sludges
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Fig. 5. Change in methane production according to the mixing ratios of CEPT and excessive sludges.
Table 6. Biochemical methane potential by the different mixing ratio of excessive and CEPT sludges
Content CH 1 foidal VS | Final VS | VSumon ys  Methane Potential| \co op | Final cop | COP
of CEPT | Production (mg/L) (mg/L) © Removal (%) (m’-CH4(STP)/ (mg/L) (mg/L) Removal
sludge CL) & v ° kg'vsremoved) (%)
100% 0.28+0.00 24,200+400 | 19,178+315 | 0.6£0.0 | 24.10+£0.32 0.47+0.03 36,128+434 | 23,781£529 | 34.16+2.11
75% 0.22+0.02 | 25,533£757 |17,489£1,862| 0.6+0.2 | 23.69+10.89 0.42+0.12 28,825+601 |16,514+1,012 | 42.68+3.97
50% 0.18+0.01 | 24,600+£529 | 16,422+204 | 0.8+0.0 | 33.21+2.08 0.23+0.01 30,818+501 | 17,846+869 | 42.07+3.38
25% 0.18+0.01 | 23,000+1,058 | 16,356+857 | 0.9+0.1 35.89+4.21 0.20+0.02 37,900+1,245| 18,018+999 | 52.46+2.16
0% 0.17+0.01 25,267+462 | 15,044+1037 | 0.9£0.1 37.85+3.76 0.19+0.02 30,350+294 |23,191£1,600 | 23.59+5.23
4. Conclusion CEPT £2A ¢ &gl A3 WagZAHd2 CEPT £2A
100%d w7} 7bg S5 ALZ Yergth. kA CEPT
CEPT 232 35373 AA wge o|&sld] §71ES & sEA 9 &5 A E A 428 Y L5tk 2 B
FHoz a5 A, AL AAs Fo gray g A8 W Y B7PF Had er dddn
o] ztAsgte] 7ot & AFolA = CEPT 38 S2HH
LA A MY S A JAEHAL v Acknowledgement
t}. CEPT €8 A7} &3 VSE 37,597+5,239 mg/LE 4o
EHARY 3% B2 522 Yyt CEPT £8A+ I o] =E2 20209k FH(FANeFEEANT) Y AHdem
AeyAEY EHg0] =2 =S ekl JeER FTATAEE] AdS Tol FFH 71 2A A Y (No.2018

CEPT <£8x19 WggZAZo] 0.57 m*-CHi(STP)/Kg-VSremored
2 A& A9 0.36 m-CHy(STP)KE-VSemovea B-TF THE =

A YERgTE CEPT €849 HEE 0.60£0.15%2 =2 F
Z<ltl, o]+ SBR HHZolA VS X2 &3 wWaggaAHo] 4
73t ddFe AT JAdEHA A NaClg F7135+9
0.70%% 955 ZFHAS 2%, 7148 48 vAEe]
A3 AE ol 042 m’-CHy(STP)/KE-VSemoveal A 0.17

RIC1B5086307).
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