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Effect of Loading Rate in the Operation of DEPHANOX and
Modified-DEPHANOX Processes

Hong-Duck Ryu* « Kyung-Kook Min - Sang-Ill Lee

Department of Environmental Engineering, Chungbuk National University

Abstract : This study was initiated to evaluate the efficiencies of DEPHANOX and Modified-DEPHANOX, which were
devoloped to enhance nitrogen removal efficiency in municipal wastewater treatment. In the results, removal efficiency of
organic matters was not affected much by increased loading rate of organic matters which is contained in influent. The
nitrogen removal efficiencies according to the loading rate of influent TN was decreased drastically in conditions of over 0.2
kg/m3 - day, which is T-N loading rate, and the DEPHANOX process was affected more sensitively than the M-DEPHANOX
was. When the temperature was altered from 25 to 16 C at HRT 6hrs, the removal efficiency of ammonia nitrogen was still
over 90% and it was concluded that both DEPHANOX and M-DEPHANOX were strong enough to endure temperature
variation. Moreover, both processes showed over 90% in ammonia removal efficiencies in over HRT 5hrs, so it was concluded
that they were strong in HRT variation. M-DEPHANOX process showed a higher value than DEPHANOX did in T-N removal
efficiency to the extent of 4 ~21%, which resulted from differency of denitrification rates and the biosorption efficiency of
organic matter in both processes. In the condition of HRT less than 4hrs, concentrations of ammonia nitrogen contained in
effluents and nitrification reactors, might be sensitively affected by biosorption efficiency of organic matters in first separation
tank. In the effect of effluent nitrate concentration in phosphorus removal, the more effluent nitrate concentration was
decreased, the more phosphorus removal efficiency was increased. This result is related to the decrease of concentration of
effluent nitrate which resulted from nitrification inhibition by decreased HRT.

keywords : Municipal wastewater, Influent loading rate, Organic matters, Biosorption, Temperature, HRT, DEPHANOX,
M-DEPHANOX
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Table 1. Characteristics of the average value of municipal

wastewater(n=50)

T8 AFAIHHRT)F 2271 F FHd vjAe 9T

Paramert Concentratio. gL & 4% vase A7elE, F owAe 8505 Falgdl
TCODer (mg/L) 376 + 1053(STDEY) mel £ 2R §718, A2 9l AA gl ogA W
SCODe (mglL) 123 + 284 sheAol B3 Aolch A WA ATE AN exel 9
TKN (mg/L) 45+ 55 F& HHRI AN FUFY AFALE 6 hrow Y
NHs-N (mg/L) 33 + 34 F TINNEYL HE REE 25CY 162TE 23}

T-P (mg/L) 7+ 18 4% vlasiglen HRTS a2 ¢ A3 22xd
PO,P (mg/L) 2+ 06 A} HRTE 6, 5, 4, 3.5 heo 2 WASHA A3 Hw &9
TCODW/TKN 8+ 13 sk 2 ¥4 AHEE Fig 19 2om FAHA &

P Table 29t o} AL Wk FH§ i}

Table 2. Operational parameters of DEPHANOX and M-DEPHANOX plants

DEPHANOX M-DEPHANOX
Unit Value Volume ratio(%) Unit Value Volume ratio(%)
Volume of anoxic contact reactor L 2.64 5.91 L 2.64 591
Volume of settler | L 1598 L 15.98
Volume of nitrification reactor 1 L 7.10 15.88 L 7.10 15.88
Volume of nitrification reactor 2 L 7.10 15.88 L 7.10 15.88
Volume of anoxic reactor L 10.13 22.66 L 10.13 22.66
Volume of intermittently aerated reactor ‘ e
Volume of post aeration L
Activated bypass flow rate 1Q 1Q
Return sludge flowrate 1Q 1Q
6, 5, 4, 35 6, 5, 4,35
HRT Hour respectively Hour respectively
SRT Day 12 Day 12
Temprature (¢ 25, 162, 17.1, 165, 18 T 25, 16,2, 17.1, 16.5, 18

v

>
>

Fig. 1. Schematic diagrams of DEPHANOX(top) and M-DEPHANOX(down) used .in this research: 1) Anoxic contact
reactor; 2) Sludge and settleable organic matter seperation; 3,4) Nitrification reactor packed with Linpor media; 5)
Denitrification reactor; 6) Intermittenly aerated reactor; 7) Re-aeration; 8) Final settler.
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Fig. 2. Comparison of M-DEPHANOX and DEPHANOX in removal efficiencies of organic matters according to the HRT

and temperature.
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Fig. 3. Concentration and removal efficiencies of organic matters according to the influent organic loading rate, respectively.
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