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Characteristic evaluation of anaerobic co-digestion using
desulfurization sludge and primary sludge
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ABSTRACT: In this study, anaerobic co-digestion was carried out using desulfurization sludge and sewage sludge (primary
sludge) to evaluate the effects of sulfur compounds in anaerobic digestion. The experiment was carried out in the form
of a batch test using 500 mL duran bottle, and the mixing ratio of the feedstock was selected based on the ratio of
COD/SO,. As a result of the experiment, it was confirmed that the amount of biogas generated and the yield decreased
at the mixing ratio of COD/SO, 20 or less. In particular, below COD/SO4 10, it was lower than seed (283.5 mL) which
was set without feedstock to correct biogas generated by itself from seed sludge. Methane yield tended to decrease from
a ratio of COD/SO, 20 or less to 0.135 m*/kg VS compared to 0.396 m’/kg VS of COD/SO, 50. In addition, compared
to 0.0097 m*/kg VS of hydrogen sulfide yield from COD/SOQ, 50, the ratio of COD/SQ, 20 increased sharply to 0.0223
m’/kg VS, and in particular, the highest result was 0.0855 m*/kg VS in COD/SO, 10. Based on these results, it is judged

that the effect of sulfide in anaerobic digestion can have an adverse effect if the COD/SOy ratio decreases to less than 20.
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Table 1. COD/SO,4 Ratio
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Blank
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0
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100
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2 85.0 15.0
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0.3 10.0 90.0
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Table 2. Analytic Condition of GC

Part Condition
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500 mL duran bottle2 ©]-&

o §_ batch test2]
P2 T S dE5e 44

2.5 kg VS/m®
2 71% 2 FyEen, 714 ASSA 300
mLE FUATE 2F SHAE FY3 bottle> N,

= O]%O}O:] head spaceZ purgingd+ ¥, W%}
o 3522 QIFFHolEf ol sty wpo] S 2
AL gastight syringeS ©]-&38ta] =Aslom,
ek 2D }3lea S 7k A4S GC-TCD (Agilent
7890)2 o]-&3le] BAEAT 23S F Y Fok
AP R0, bottleol| A 7h27) BAYBIA] ek Al
HE F8Ho= 3k

1. HIO|Q@J}A dhlaf Ol A9 M7}

3.
R FG R P B Bl . P R R et =
= 03%% Hrretr] flste 29 €8] B e
H =] &3t B]&o| W batch testE P35I Th
Batch test®] H}o] @7} WAEF 2 =8 7} A
COD/SO, 0.39114 2] nlo] @7}~ ¥k 168.0 mL
2 nlo] 27t =8 0224 m’ biogaskg VSZ 71
w2 AARE Yehilen, 1 o]ake] H|EoA %
x—] %3 WAy eks- ‘J'E}lﬂoqE]'(Flg 1. Eold Hoz
= 10 olgte] &3 Hl&oAE TS A NA A
ﬂl@zi LAt vlo] @It AHFE BASE] 9f8)
AVRE BEY3A] 2L seed (283.5 mL)oll H| H}lo]
Q72 WA FFo] - A x3 o' e o
= AEYAE P 4S E9seA 9 d
FoME FY3 AAE HERNSIOH, Hlo] @7k~
AeF 2 482 7H2F 101.5 mL 2 0.135 m® biogaskg
VSZ 1% At} o] 1.5 L pyrex 7] S o] &
& 3rde] =4 A5 FYYE LA Siles 5199
AR} A Ut g ATellME 7Y F
oF 3 FEE 1,700 mg/LE A w, T4
HFNatZ 5T, COD 11525 + 035 g/L)=5F A

5ol

F71EAL3] 81(4), 2093



54 27|, B2

A1Z19 blankell Bl&] Hlo] @7} Wi ERo] 12% 7+
Z23lgoH, HAF 52 1,800 myLol =E3S uj
ol = blank2] 430 mL Biogas/gCODRE T} 743k 310
mL Biogas/gCODE SRI=E ATl AF 3T o]
Sk A2 Y] TR SRS WEAAE T
o] A @ PG ashs v, 33k v
gol F71el we} M= A0 E BRIt Choi &
Rim'®& COD/SO, H]E-°] 2.7 o] u aceticlastic
Hek Aol SAEt 1.7 mnY ) sk
o] $-Alsttia B ualdt). B3 Hulshoff Pol 572
7| aste] mgo] AdtE= 49 COD:SO,” H
&2 10:10]2 F3tR o, s Hl& o]l A=
Hlo] @7}~ whAlEE Jl cOD AAES Asket HE
of, Hlo] 27t~ W HoS 7k2=9] S7E=E <Qlste] o
o Wi F2A 5o ol Utk Wk Ajit P
Annachhatre &'V G- 982 ARG G714

@

3} Ago A COD/S ratio 2 ©]stoll A= 3 AAE
43 tEo] Y8l FEe] AEHEE £

402 QI3 COD AAEo] °F 30% FHAstAR L
o, o] & <l3) upo) e} WA o] ZFAEYS-S vt

Aok A A vlo] 7t AR 9, SR
G YUE 2 COD/SO, 50014 IukA Q] nlo] Q7
2 AT E S B o 11 o]ske] H]goA= 2
d 7 T AEKHoE e RS Ve

WA

o o

EE

—|—‘

3.2, DjEk 8 2 Eotea 8 2ot

g3Eeix 2 s o) £ A8 71843
9] nlol 97} A Bl A3k COD/SO, 20 ©]3
A FAT WE7h BN, 53] vle] 07k 4
A ZF 78 Z93 W £89 A9 LA @

(b)

—_
N

e 2 o =
2 o w o
. .

Biogas yield (m>/kgVs)

e
o

e
o

1000
~~
=
g
= 800 {
=}
=
[}
£ 600 -
%)
S
o 400
&
k=
2 200
£
=
O
0 -
(R SR UY R
%a % é@ o o o b
“ &
1000
—e— Seed
© - Sulfate
—¥— Sludge
—A— 50

Daily biogas production (mL)

Time (d)

Fig. 1. Result of (a) cumulative biogas amount and (b) biogas yield and (c¢) daily cumulative biogas.
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Fig. 2. Result of (a) CH, yield and (b) H,S yield.
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Table 3. Result of CH; and H,S Yield

CODISO, ratio (S]';'/‘I*(gy'sl'g) <:23}Q’kgy'3§)

Sulfur 0.170 0.0460
Sludge 0.487 0.0005

50 0.396 0.0097

20 0.135 0.0223

10 0.036 0.0855

2 0.021 0.0826

1 0.012 0.0743

0.3 0.013 0.0670
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