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Laboratory investigation was conducted to evaluat the mixing effects on organic removal
efficiency to treat low-strength synthetic wastewater using modified anaerobic filter reactor
combining anaerobic filter and upflow anaerobic sludge blanket. Using the modified process the
low-strength wastewater like municipal sewage could be treated with 85% T-COD removal
efficiency at hydraulic retention time of 6 hours. At the constant organic loading of 0.5 kg COD/m
s.day, the organic removal efficiency and effluent COD concentration are increased as influent
COD concentration increased from 125 mg/l to 500 mg/l. Mixing effects on organic removal
efficiency are evident and optimum mixing speed is found as 50RPM. Placing the granular sludge
and media on which slime layer was pre-formed into the reactor seemed to be very effective in
achieving short start-up period. Therefore, the steady state was achived after 4 weeks and 1 week
based on T-COD and S-COD, respectively.
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Fig. 1. Schematic diagram of experimental
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Table 2. Composition of the synthetic wastewater

Constituent Concentration Source
Glucose, CeH 206 10g Carbohydrate
KH:PO, 018g pH buffer, Phosphorus
K.HPO, 030¢g %
NaHCO, 21g Buffer, Alkalinity
MgS04.7H.0 100 mg Trace metal
FeS0..7H.0 25 mg 4
NiSO..7H:0 45 mg “
CoCL.7H,0 4 mg z
(NH.)-S0. 50 mg Nitrogen
Tap water to 1 liter
Table 3. Chemical characteristics of the effluent
Item Influent Effluent
0 rpm 10 rpm 35 rpm 50 rpm 100 rpm
Temp. (C) 4+1 3B+l 3BHt1 3F+1 3B+l R |
pH 6.55~8.90 6.98~9.30 705~926  7.02~9.14 7.03~9.17 740~9.16
(7.56) (847) (8.33) (832) (8.28) (835)
Total 838~2,228  709~2128  795~2030  795~2,030  795~2,008  666~2,052
alkalinity (1,130) (1,346) (1,345) (1,348) (1,346) (1,345)
Kjeldahi 0.19~34.1 0.13~31.5 0.22~370  021~35.1 045~338  0.01~415
nitrogen (15.32) (13.40) (13.88) (17.32) (14.77) (15.76)
Volatile 140~ 362 49~230 82~136 24.7~259 24.7~313 37~239
acids (241) (116) (74) (109) (134) (126)
* unit except temp. and pH: mg/l
* (): average
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Fig. 2. Variation of oxidized Nitrogen accor-
ding to influent COD concentration.
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Fig. 3. Variation of effluent COD concentration in reactor 5 during start-up period.

Table 4. SS values during steady state conditions at same organic loading of 0.5 kg COD/m’-

day
Influent, Effluent concentration(mg/1)

(I'élé}’]l; ltem conf?r?gt; Btlon 0 rpm 10 rpm 35 rpm 50 rpm 100 rpm
10 TSS 163.2 31.2 274 342 253 412
VSS 1136 221 211 189 184 250
05 TSS 70.9 238 186 29.0 20.1 316
' VSS 422 15.0 133 131 105 145
095 TSS 56.6 133 118 163 164 16.7
VSS 415 86 6.7 115 10.7 9.6

332 €¥ 7|z FolAl ®718 MG WA A i

4% K718 FedAN F4F 5 2 HRTE 43
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Table 5. COD values during steady state conditions at same organic loading of 0.5 kg COD/m’-

day
R ltem cor}nglr}ltenttion Effluent concentration(mg/1)

(%ay fmg} 5 0 rpm 10 rpm 35 rpm 50 rpm 100 rpm

L0 T-COD 543.0 352 295 24.1 15.9 37.5

S-COD 334.0 149 10.0 75 6.1 13.8

05 T-COD 2371 300 294 253 209 308

' S-COD 176.3 124 133 116 96 12.5

0%5 T-COD 1369 215 218 189 16.1 220

S-COD 925 77 9.1 81 6.7 76

35 50 2 100rpmoE @23l 5709 whg-Zof
4718 282 o 05kg COD/m*day2 A9 44
3HA fASHE, HRT 244 21X Sl 528
500 mg/l, HRT 12A1ZHll A #4914 5 & 250 mg/l,
HRT 6A7H9M §94 F28 125mg/I12 W34
ANEA gz 718 AARES HE
st oldel fY4 F71E v 2SS v
FEF F71E8 T2 SS FZE Table 49 Table
5ol 47 Jehliich @714 axskxel g &
(1986)9) Aol std, §71& #3 0.1kg COD
/m*-dayel A 44 FEE 500~2,200 mg/I= ¥ 3}
NRLY 59 #7158 Rl A f718 AAZEE
$94 55 sty FAsA A YAE) Wi
AF =/ wahHE FaaEw dAsH
NAFH P agoe ¥ 93S vAA g
2 ®ustn 9lon, Rusten (1984) ] 234

g RaloMe §718 AALES P2
283 HalolM §718 27t AU, 22 &
a4 23l A f71E Rt FAY e T Y
Aog Buda ok 2y B dTdMe

o

e jo fo

7 kg COD/m*-day2 72 LA
71 % f9F FES 125~500 mg/lE W8}
W F71% AAZES FF R S
3o wal Fig 40l A9 2ol A Moz F7}
atdk, B AFol A ALES APz 72T o,
500 mg/1°] 3t AE T HFA AN £718 A7
e 4UF FE wddge AS 4 F Sl
o]+ Lettinga et al (1983)¢] ¥t§o] §i+ UASB
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A g 7ad wat §71% AAEE] FAst

> do do ot M )y oft X B 2

influent COD concentrationtmg/L)
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Fig. 4. Variation of COD removal efficiency at
each mixing speed according to reten-
tion time and influent COD concentra-
tion.
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ter after operation

Mixing speed(rpm) Depth(cm)
0 21
10 49
35 41
50 39
100 4
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