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Effect of effective depth of the reactor on nitrogen removal from domestic sewage
by a draft tube type reactor

BE B, R O 2B ¥ AFEE™
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Abstract,

Effect of effective depth of the reactor on nitrogen removal from domestic sewage by a draft tube
type reactor is discussed with the data from continuous-treatment experiments. More than 2 minutes of the
circulating time in the annulus part is required to obtain more than 70% of TN removal efficiency. As
effective depth affects on circulating time, the range of D/Dy, (the ratio of draft tube diameter to diameter
of the reactor), in which high TN removal efficiency can be obtained, increases as effective depth increases.
More than 70% of TN removal efficiency can be obtained in the reactor with depth of 6m under D/D,,
conditions of both 0.19 and 0.26 ,while it can be obtained only when D/D,,is 0.19 in the reactor with depth
of 4m.
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Table 1 IZEREBOHITEZRT L L DICFig) KWEREBZRT., EREBRF L TEMRS
/B EBRARLBHMMN S BRI N, BOLEIIRT TWiRWL, AR TEBRISBRELTREVWS THE
ERFIGEIE, MAORGHBICFALIRIIRI I "N Fa—T2BALLEETHD. TOREEC
BNWTREZ 2T ZEICkD, NERHE LR LABEEE TR TIHBRANEL . ARBBEONE
HTHBKICESBETFERBE (DO) OEMS, AEMTIIMED T L 2BBEHEIFEICES DO
DEPBEC B0, BYREBE - RHARBETTEEZETR LK D. KSBNTHR  EBEZD
WY — 2 DERMTTREL 72D, TORREE - ISEANTOMIL - HESNBENEE L7125, RERIT
2%%| (Apparatus 1 BEU2) TV, #F1 (Apparatus 1) 1 IEMRESBEDKEE4m. &
FizidemE Lz, RIT7MNFa—THmEERF1TIE3.5m. %52 (Apparatus 2) TiE55m
LU, FOMOEBLEMIIRFIL L2 TEHELILTWS, £, MAFEHIZHABRNEE cmBX
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Table 1T Dimensions of experimental apparatus

Apparatus 1 2
Run 1 2 1 2
Draft Tube Diameter (cm) 56 [ 7715677
D./D. (-) 019 [026019]026
Effective Volume (L) 273 ] 269 1412 ]405
Effective Depth (m) 4.0 6 0
Inner Diameter of the reactor (cm) 29 8
Height of the draft tube (cm) 350 | 550
Reactor Distance from upper end of the draft tube to water level (cm) 40
Distance from bottom of the reactor to lower end of the draft tube (¢cm) 10
Depth of inlet (inflow) (cm) 90
Depth of inlet (return sludge) (cm) 70
Final Sedimentation Tank |Effective Volume (L) 69 4 —[ 12 4

Table 2 Experimental conditions (average)

Apparatus 1 2
Run 1 2 1 2
Date ‘960ct 4- ‘96 Dec 23- | 97 Dec 12-| “98 Feb. 24-
‘96Dec 22 ‘97 Jan 14 ‘98 Feb 6 | 98 Apr 10
Time elapsed (d) 1-85 86-102 1-57 75-120
HRT (h) 113 103 119 119
Flow in influent (m3/day) 0 580 0625 0 829 0817
Return sludge ratio (%) 599 579 58 7 592
Water temperature (C) 191 150 183 191
MLSS concentration (mg/L) 3730 3480 3200 2890
Regulated value of DO (mg/L) 13 09 17 09
Air flow(L/min) (DO< Regulated value ) 97 94 113 118
Aar flow (L/min) (DO> Regulated value ) 36 33 49 45
Aerated depth (m) 35 40 55 60
BOD-MLSS loading rate (kgBOD/(kgMLSS - day) 0079 0118 0103 0124
BOD volumetric loading rate (kgBOD/(m*- day) 0298 0.409 0330 0358
TKN-MLSS loading rate (kgN/(kgMLSS - day) 0.020 0028 0024 0027
TKN volumetric loading rate (kgN/(m"* - day) 0075 0098 0078 0078
SRT (day) 43 12 13 11
HRT 1n final sedimentation tank (h) 287 266 359 365
Actual retention time 1n final sedimentation tank (h) 321 302 226 229
Surface loading rate 1n final sedimentation tank (m*/(m’- day) 738 7 86 670 662
Table 3 ltems of water quality
Items Unit Methods for the Examination
Water Temp fC TOKO DO METER TOX-901
pH - Electrometric Method (CENTRAL KAGAKU CO,,LTD UC-23 DIGITAL pH/ORP METER)
Alkalinity |mgCaCOyL |Titration Method (Total Alkalinity)
DO mg/L Membrane Electrode Method ( TOKO DO METER TOX-901 )
SS mg/L Total Suspended Solids Dried at 103-105°C (Glass-fiber filter disk* GF/B)
T,D-BOD mg/L 5-Day BOD Test (With addition of ATU to make a final concentration of 2mg/L)
TOC,DOC mgC/L Combustion-Infrared Method (Shimazu, TOCS5000)
NH,*-N mgN/L Phenate Methods
NO,-N mgN/L Colonmetric Method (TECHNICON, Auto Analyzer )
NO;-N mgN/L Automated Cadnuum Reduction Method (TECHNICON, Auto AnalyzerIl)
T,DN mgN/L Alkaline persulfate method, Automated Cadmium Reduction Method
(TECHNICON, Auto Analyzer )
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Table 4 Water Quality (average)

Apparatus 1 2
Run 1 2 1 2
Inf | Eff Removal Inf | Eff Removal Inf Eff Removal | Inf Eff | Removal
Efficiency Efficiency Efficiency Efficiency
(%) (%) (%) (%)
Alkahnity 157162.2 60 4 1741 391 775 145 518 64 2 147 |46 1 68 6
(mgCaCOy/L)
pH (-) 718] 6 81 - 721] 670 - 762 700 - 7521695 -
SS (mg/L) 118|228 80 7 125 117 5 89 148 170 88 5 184 [129 930
TOC (mgC/L) 78 6] 13.2 832 99 2] 626 370 9671 126 870 110 [104 90 5
DOC (mgC/L) 238] 54 772 32 1| 603 812 300 | 547 818 3131603 80 7
TN (mgN/L) 36.51 102 721 42 7] 274 357 380 ] 980 74 2 393 (933 76 3
DN (mgN/L) 28.8[ 819 716 37.4] 165 558 307 ] 816 734 303 (799 736
NH,-N (mgN/L) |24 31297 878 307| 492 84.0 260 | 211 919 247 156 937
NOx-N (mgN/L) §072] 4.59 - 023] 107 - 011 ] 478 - 046|532 -
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A NEBI BT EICETS 7L — R, NEBE — 1
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] Apparatus 2 (Runl)

KO NEH P RBRITE Un(m/s) 2 FEH L=, #HEIC
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fp= @ & E 3
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AT TIE. BOD-SS &72Y 0.08~0.12kgBOD/(kgMLSS - day) . TKN-SS & 774 0.020~
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