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EFFECT OF CO. CONCENTRATION IN THE DIGESTER GAS ON ANAEROBIC
SEWAGE SLUDGE DIGESTION
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Syuichi OCHI *, Kazuaki SATO *

ABSTRACT ; Anaerobic digestion is an important process in the sewage sludge treatment system
by reason of sludge solid reduction, stabilization, and producing methane gas which is used as
energy source. This paper shows the result of basic study on CO. concentration control in the
digester gas for increasing methane gas production in the anaerobic digestion process of
sewage sludge.

The methane gas production increased at a rate of approximately 30-% in comparison with
that of the conventional process by controlling CQ. concentration in the digester gas to 50 to
60 v/v-%. It was supposed that the increasing of methane gas production was might be related
to the acceleration of the biological decomposition of hardly decomposable carbohydrates in
the feeding sewage sludge, and to the existence of the biological oxidation-reduction reaction
of sulfides in the sewage sludge digestion.
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Zho DERICHL EER Table-1 Experimental condition of the continuous experiment 1,
@, -1, 2IORLERE No. of experimental condition 1 I m v v v
FlR:ERICENBHELE Controlled without
LOTHD. KMERONS L TwmnOP el w0, % @ T

Digestion temperature (7)

L%, 1 H1BEOHFE

-~ 35 : (.§ ———————

= X Do Feed sludge Excess activated sludge generated from a domestic
Tﬁfﬁ:’ﬁd) ({* B AA Z‘)% = waste water treatment plant with conventional activated
. 2OFEICHEYED) sludge process.
y Pt 3 Seed sludge Anaerobic digested sludge which has been cultivated
%0);}[&% &fﬁ*ﬁ%ﬁj j‘ﬂf with the same excess activated sludge as the feed sludge.
W o, £, REAR
BEo#lfs 1H1B0OHE&T  Table-2 Experimental condition of the continuous experiment 2.
BNH 2530 ﬁﬁ%%% B No. of experimental condition A B C D E F
LiICCQOy HAEN, HA%E Digestion period (days) 10 20 30 10 20 30

HWTHERLE, FRoFIE Controlled

C0, concentation (v/v¥)
Digestion temperature (t)

« without control — e §()

—-——————————— 35 £ .§ ——————————

The same excess activated sludge as used for exper-
iment 1, but it was taken at the time when PAC was added
at the aeration tank,
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2. 2 FBREBYICETZREER  Table-3 Experimental condition of the check exper-
KRHERIE, Ny FRLFEICEY 28 iment 1 for investigating sulfides in the digestion,

7ok, No. of experimental condition a b c d
WREER— 11}, HEHERFORIDE Concentration of substrate (v/v&)* 0 2 20 100
DECERARDEDIC, BEINZAOERL Sealed gas N, ® ®
HEWRE 2 EA LR 3 ORBEFICLY, o D
BROS2 L OWBARBAIC SO0mDRH TNl it s

Seeding : Anaercbic digested sludge (5852g/1)

FNFhOREEN A THINICHAL T
38 ElFa’ii%%bt )ﬁt\?‘:%ﬁti‘ ﬁ?ﬂﬂ: * ! Substrate is filtrate of acid ferment,
SR OSBRI (TOC = 1 g/1) 2F—4ICRLE Table-4 The composition of mineral

FREEHIC L U RRARLEEDTH S, culture fluid.
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mi. VEoOBIHEE{LHER%EMEE  Table-5 Experimental condition of the check experiment 2

LT (SS = 100 mg/9) . Budig for investigating sulfides in the digestion.
AU LRI =T LI, [ Sealed gas ] X [ sulfur compound added ] _ X _ [ culture fluids ]
37 £ 0.1 °C0)H§§'Cl 9 Eﬁﬁig |: " X g:ég. ('llﬁ:é ?;g};q:sid;ranular) X Hineral CUItuE'?ai{:i? 4)
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5) itk o, Table-6 Results of the continuous experiment 1.

No. of experimental condition (feed sludge) 1 I il s \' Vi
3. %Eﬁﬁ% Concentration of €0, (v/v§) (— ) 2.1 29.8 38.4 4.1 55.8 64.3
3.1 pH (6.1~6.6) 7.1~7.2 T.1~1.2 7.0~T1 6.9~T.0 6.8~T.0 6 8~6.9
. . TS (ng/1) (17,100) 11,150 11,040 11,480 11,620 11,380 11,440
HipER—1 Vs ” (14220) 7,730 7,670 8, 010 8130 7,930 7,990
55 " (15.880) 9,230 9, 440 9,620 9,740 9,490 9, 280
B S MR O vss " (13.480) 7,130 7,320 7,440 7,540 7,380 7,240
2oy > VS / TS (0.83) 0.70 0.7 0.1 0.7 0.7 0.7
KA A REDE VS$/ss (0.85) 0.80 0.77 0.78 0.78 0.78 .78
WEARVYHAD Reducing ratio of TS (¥ 3.1 3.3 32.7 32,7 3.5 33,8
S » 01 3.6 38.4 3.4 39.6 40.8
SREAEE Vs oa 44,9 4.0 12,6 .1 8.7 43,0
VSSs n 4.3 5.1 3.8 4.8 . 45.9
Yield of CHi (i-CH/kg-V$ feed) 168 185 1% 201 215 208
{ 1-CHe/kg-VS red. ) an 401 450 i 49 a7
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STWRhHDE Table-7 Results of the continuous experiment 2.
‘@‘bné o No. of experimental condition (feed sludgs) A B C D E F
{F’jﬂ:$ (ri\ ﬁ@ Digestion periods  (days) ( ~— ) 10 20 29.4 10 20 29.4
.l Concentration of C0» (v/v%) «— 30.7 30.4 28.7 56.9 59.1 59.5
HAREEEDHE
» DEHBL pH (6.0~8,4) 6.9~7.1 7.0~T.2 T.1~T.3 6.5~6.9 67~6.9 6.7~T.0
—A
T8 (ng/1) E 13,760 ) 11,380 10,060 8,630 11,650 10, 360 9,310
4 3 Vs " 10,930 ) 8, 360 7,470 8, 480 8,840 7,730 6,970
B< - THIL 5S » E 12,770 ) 9,810 9,200 7,950 10,830 9,440 8,260
[N 5 vss » 10,160 ) 7,810 8,840 5,940 8,020 7,080 8,200
Biech o B R
Vs / TS (0.79) 0.74 0.74 0.75 0.76 0.75 0.75
&GRS VS8/88 (0.80) 0.75 0.74 0.75 0.75 0.75 0.75
N Vi Formic acid (ng/$) 0 [ 0 0 0 0
HOLEBEODTWVIE, Acetic acid f 5 17 20 3 1 8
— Propionic acid " 41 3 5 97 19 ]
(Ji)‘l/\ %ﬂk:‘f) iso Butyric acid ” 23 g5 [ 14 8 7
. Butyric acid " 41 41 51 62 5 43
PHAHLLT AR iso Valeric acid n 108 72 8 3 18 29
Valeric acid " 18 27 12 28 17 23
ﬁlo);’éﬁiﬁ‘iﬁ Caprojic acid | " 383 47 43 2,420 51 41
- Reducing ratio of TS [¢3] 1.3 26.9 37.3 15.3 24.7 32.3
mLTwE, 20 s I 23.2 28.0 3T 16.8 28.7 35.3
N Vs " 23.5 3.7 0.9 19.1 26.1 36.2
&, HSEER vss n %01 3.7 45 211 303 39.0
_ N L 259 Yield of CHs ( f-CH,/kg-V$ feed) 248 290 300 254 300 324
1AL bHERE ( t-CHq/kg-VS red. ) 1,016 a7 3 1,280 1,023 894
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Fig.-3 Change of organic content in the digested
sludge under the condition that CO, was controlled
at 60 v/v-% 1n the digester.
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