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A STUDY ON NITRIFICATION-DENITRIFICATION PROCESS
USING ENDOGENOUS RESPIRATION FOR DENITRIFICATION
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ABSTRACT; This investigation was carried out for the purpose of developing a new
method for advancing the nitrogen removal capacity based on the extended aeration
process by varying its operation system.

An existing plant which was designed as the extended aeration process was
modified to the biological nitrification-denitrification process using endogenous
respiration for denitrification. This process was a sequential carbon
oxidation-nitrification-denitrification system. The possibility of upgrading the
nitrogen removal efficiency, the phenomenon of nitrogen removal in this process and
the optimum operation condition for removing nitrogen were studied.

Through the results of this study, it was verified that the nitrogen removal was
achieved at a high level of efficiency without either any facility expansion or the
addition of organic carbon source for the denitrification. 1In the operation of this
process, it was necessary to know the minimum dissolved oxygen concentration in the
nitrification tank, in which ammonia nitrogen did not remain, in order to maintain
the denitrification reaction at a high rate. And it was also clearly shown that
maintaining the MLSS concentration in the low temperature period higher than that in
the high temperature period was necessary to prolong the sludge retention time for
nitrifier reproduction.
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Table 1 Operating conditions of Kotoh WTP in FY 1986
Apr. | May | Jun. | Jul. | Aug. | Sept. | Oct. | Nov. Dec. Jan. | Feb. | Mar.
Water temp. o) [16.5 |19.5 [22.5 |24.0 |26.5 |26.5 |23.5 [19.5 |17.0 116.0 |14.0 [13.5 [15.0
Flow rate (nf/day ) |1,014 [1,090 [1,161 |1,200 {1,202 [1,113 | 976 | 948 | 936 | 983 | 927 | 919 {1,008
Return ratio (%) 83| 77| 72! 65| 70| 76 8| 89| 90| 8 91| 105| 90
fﬁiﬁgﬁﬁ? tume O{hrs) 22.7 |21.1 [19.8 |17.9 [19.2 |20.7 |23.6 [24.3 |24.6 |23.4 [24.8 [25.1 |[23.0
Aeration / Flow rate - - — |14.0 l15.1 |16.3 118.6 [18.4 [18.9 [20.9 [21.0 {19.5 [18.0
Waste d“dgfﬂ/,day) 16.2 [19.0 |17.7 [17.7 {18.5 |17.5 117.7 |[18.3 |14.3 [10.6 |14.2 |16.4 [19.2
MLSS  (mg” &) |3,860 |3,610 3,100 |2,820 |2,450 |2,810 |2,970 {2,790 {3,300 |3,390 |3,670 |3,880 |3,370
SRT (day) |28.1 |21.2 |22.0 [18.1 [17.6 |21.6 [20.7 |21.8 [29.2 (37.6 |31.9 |31.8 {22.7
SAT (day) {16.9 |12.7 |13.2 {10.9 [10.6 [13.0 |12.4 [13.1 [|17.5 |[15.0 |12.8 |12.7 | 9.1
EKDID"§E;59§gtf§gy) 0.14 ] 0.12 | 0.10 | 0.14 | 0.094 0.096[ 0.11 | 0.094 0.084| 0.20 | 0.15 | 0.18 | 0.23
T"PJ“éfz/}g:fjiggy) 0.021| 0.021] 0.027 0.029| 0.026 0.026 0.021] 0.025/ 0.019| 0.035 0.032| 0.028| 0.037
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