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Laboratory study was conducted to provide basic data for operating anaerobic sequencing batch
reactor(ASBR) process for treatment of nightsoil. The experiments were concerned with digestion charac-
teristics, settleabiltity and dewaterability of digested sludge in ASBR system.

Completely-mixed daily-fed control reactor without solid-liquid separation step was also operated to
evaluate the baseline performance since the nature of nightsoll was changed with time.

In all case, gas production from the ASBR shows 1.3 to 1.44 times higher than that from control, in
spite of almost similar trend in organics removal. During thickening period, remarkable decrease in sur-
face settling velocity was observed at the ASBRs compared with the control.

In case of the ASBR run, flotation of mixed digested sludge was not occurred. Also, ultimate thickened
volume of ASBRs increased 1.2~ 1.5 times compared with control.

Dewaterability of digested sludge without conditioning decreased when the completely-mixed daily-fed
reactor for ASBR run was converted to the ASBR. However, improvement of dewaterability of digested
sludge from the ASBRs was observed as a result of addition of FeCl, to digested sludge for conditioning.
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Fig. 1. Schematic diagram of anaerobic sequenc-
ing batch reactor system.
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Table 1. Typical characteristics of feed nightsoil
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Fig. 2. Schematic diagram of Buchner funnel test
system.
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Parameters Range Averagetfstandard deviation
pH 6.9~8.4 7.61*£0.36
Alkalinity(gCaCOs/L) 10.27~20.83 14.39+2.47
Volatile acids(gHAc/L) 1.84~14.82 9.34*£4.90
CODer(g/L) 22.33~38.75 32.14+£3.87
TS(g/L) 26.81~46.8 36.69+3.52
VS(g/L) 15.06~36.4 25.35+3.27
SS(g/L) 24.7~30.8 27.27£1.68
V8S(g/L) 20.55~25.3 22.57+x1.22
Total Kjeldahl Nitrogen(g/L) 7.12~8.85 7.76+£0.71
Ammonia-Nitrogen(g/L) 2.24~17.50 4.65+1.19
Thickened volume(v/v%) © 22.0~89 42.21+14.9
Centrifuged volume(v/v%) " 13.0~22 17.33+2.66

? Sludge volume after 1 day thickening in a 1 liter graduated cylinder.
Sludge volume after centrifugation at 3.000rpm for 5 minutes.
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Table 2. Pseudo steady-state performance(average values}

ASBR ASBR
Parameters Control Reactlsiafc%le ratio Reactisgp’{le ratio

pH 7.91 7.9 7.84
Volatile acids(gHAc/L) 2.140 1.660 1.530
Alkalinity(gCaCOs/L) 15.800 16,510 15.950
VS removal(%)

Digested sludge basis® 27.9 - -

Clarified effluent basis® 59.9 59.1 52.1
COD removal

Digested sludge basis?® 33.3 - -

Clarified effluent basis” 61.7 56.9 54.2
Gas production
Gas production rate(mL/d) 998 1.435 1,270
Gas production rate(L/L/d) 0.2 0.287 0.254
Gas yield(L/gVSadded) 0.218 0.314 0.278
Gas yield(L/gCODaqded) 0.192 0.276 0.224
Methane content(v/v%) 75.6 71.7 71.7

2 Digested sludge taken from the draw step of the control reactor.
Based on the supernatant in a 100mL graduated cylinder for control.
Based on the supernatant in a reactor for ASBR.

e Barg shetel 3g7)d) AHow, Fapa)
439 2AE 2Y57] A5k §4 A counter
weight& A1 X shsic}.

2.2 of3}u) #] FH(specific resistance) &3 3}|

g2 A8e ZA57] 98t Figure 29 2L
Buchner funnelAl~®& o] 48l o317]2 WA
& 80mm, ¥+ Whatman No. 3(pore size 6m)&
o] g3l om =] el 150% 150mm2] screend 4 x|
3t FERAFAARE 2A shalch A Q=9 &
H 2] cakey}#-& 300+ 10mmHgE §-23l9lz, ofof-&
100m W 2AA}E o] 434t} d4A) A1 gd &)z
ZA A& FeCLE o] 43t

2371 A

£ A7 AR A2 oA 43 ®e] A 45
I e FuE o)4sdn. Ehe FUIHoR 4FA
o] 2AMF BxAAed iglete AYA FALRS
38k, AAEYIN F #2042 AS F 15! "=
Hell Rt Alggc) 23 2AHH}E A8
7] 913 4CE DB T FdR Aol 2543 Fo)
71 $3) 35CH-IZ7A] 7he3te] Fstgn). AF ) A}
£ AEx9) g EAq H4L Table 13} 7o}

2.4 Ay

PN A3z 35T FLo8 $Asiged, £
2|34 A F A 7Hhydraulic retention time; HRT)&
302 f-Aslyc}l. -2 d= 322 W22 E BF
kA £.3H- o d 34] 3 (completely-mixed daily-fed).e. 2
+Astg e, pH, 344 5E, dvlele B &g
WA 5 Astze] AR} 329 ulgx4 §Y
A FRlEn BdE S o, 339 WlexE 228

869

A A5 EA e R ARAAY.
ASBRYIA L ¥:9] A}AE sl AR
142 mAA AL dh3A1 7k 248t w-gd) JAn)
£< 1:1 9 3:182 27} §x5led 7 ASBRY X w =
£ Figure 3¢ AX3gc}. 24712 2t A
A 10094 SRS B2 5 A LSS Yrhs}
71 918l PaA =E AL American Public
Health Association, American Water Works As-
sociation, Water Pollution Control Federation(1992)
o] RFAEH wtet gsiedol.

3. A¥A Y R

3.1 Abde e A2l ag

ASBRF A& dzub-s-gAae] 4449 xfo] o
A2 A el 33 E A FA 7Hsolids retention time; SRT)
€ U9H 22 2HHA v A A (pseudo
steady-state)al #AZ A AHAbe)(steady-state) F-gH)
&7} AHAA ¥715 3R %, ASBREY] A A E A4
A E 1At 4 ez wEAS FAegch
AY 717 9-gx 9 §7] B85 COD(chemical ox-
ygen demand) ¥ VS(volatile solids)¥-3}-&-¢] 7z} 1.
13kg/m'/d, 0.81kg/m/d2 LA3stg.om, HRT 304
ol A e el =it F 7 g2 tfsle] BA sl
Table 29} 2+-& A5 A}

Table 2|4 ebd n}g} zho] ubg-32] Aele iz
2h-g-Z 9} ASBRECIA A9 HAI LstE & byt
o, HEA = AS AL BE whGEA Abe]
A epdeh 2y ol A B8 A 55 9
Fxul A3 Wo] xid chillal A E9 wolw| )
bl 23 Ut e AN 2 FYERAAY 28
& adslelxe) 3t} ghdxe] L= pHY A3l
TAEA] gt A S o] A3 2319 AHE ¢



1EA-H o 3 E

100
;\: 80 —o— Control
=1 —o— Reactor for ASBR-1
§ 60 —a— Reactor for ASBR-2
2l
2 40
3
E 20

0
0 4 8 12 16 20 24

Time(hrs)
Fig. 3. Interface thickening curves of control and
ASBR at initial operating condition.

100
3 8o —o— Control
td
: —e— ASBR-2
2 60
5 —@—ASBR-1
o

40
,_._E
&
s 20

0

] 4 8 12 16 20 24

Time(hrs)
Fig. 4. Interface thickening curves of control and
ASBR at pseudo steady-state condition.
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Table 3. Specific resistance to filtration of diagested sludges(unit: m/kg)

Reactor type FeCls (%) 1% 2% 3%
Control

Mixed liquor 7.60%x10" 2.1x10'" 5.7x10°

Supernatant 4.6x10" 3.21x10% 1.03x10"
ASBR(R/S=1/1) 2.94x 101 3.75% 10" 7.5%10°
ASBR(R/S=3/1) 2.8x10" 3.06x10% 7.03x10°
Nightsoil 2.55% 10" - -
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Fig. 7. Variation of t/V vs V during the specific
resistance test at 1% addition of FeCl,.
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Fig. 8. Variation of t/V vs V during the specific
resistance test at 2% addition of FeCl,.
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