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STUDY ON SIMULTANEOUS REMOVALS OF ORGANIC
MATERIAL AND NITROGEN IN A COMPLETE MIXING REACTOR
AN ow%, ww LT, B Bz, Ht ws""
Mune taka ISHIKAWA™® , Hiroshi1 NAKANISHI®*, Mashash1 FUKAGAWA*, Sadaaki MURAKAMI**

ABSTRACT ; The simultaneous removals of organics and nitrogen by means of the
activated sludge process with a single reactor under contineous aeration and
completely mixing have been investigated. In this reactor, the complex multi—
reactions proceed simultaneously and therefore the substrate removal efficien—
cres are affected by the various factors. pH and DO are proposed as the prin—
cipal operating variables, and their effects on organic oxidation, nitrification
and denitrification have been discussed on the basis of the experimental results
using a laboratory scale reactor- 98% of BOD and 80% of nitrogen were
removed from an artificial night soil under the optimum DO and pH conditions.
This process requires accurate controls of pH and DO. However, pH and DO can be
readily controlled witth pH and DO controllers. This method may be useful 1n
biological waste water treatment because of the capital and running cost savings,
KEYWORDS ; Single reactor, BOD oxidation, nitrification, Denitrification,
pH and DO control,
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TABLE 1 Kinetic Model for BOD and Nitrogen Removal

BOD

Removal lxit§=_U:;s . TJ)-PDU““(%LQA)B | (1)
Romoval JeC_ DG DO A (2)
MOy iion  G-PiG. DO Al BiiGa S ()
11\3‘%1’mation %{'%%1=_%‘;% 'K',STS' (4
Growsn 4o (45) 4p (492), e (42),-ax (5)
e ption dDO_ _,- (48) b’ (§&),-d'X+kia(DO=DO)  (6)
psinses | ghene (), ) 2

CORIGEFARDZLESEBEMICL2B0D, B20FRBREKIBATELIOLRE LABE,
KEARFTRFAPHEBPEREZDLIOLEL b 5o
1) BODBMILHE, MItE+ L CHERABABEDEHATHRL T, FHLITACEEILTE D,
KERTable 1 WERITRIEEZZThFPhIToI30LT L, TL2RAHBEECETLBOD, Z
FORBBRENTE LEZ L, Wilk, A7 0 2 0MBREH L LTEEX*TH KRB CE2FRBR
Rl (SRT)2 BB LT %o
2) B—HMATOML - BERIEX»2»T LBRRGE 2258, BRESROERAE IR TET
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TABLE 2 Composition and Characterization of Artificial Night Soil

Component  Concentration Substrate Concentration
S5uWEFRMAEEE LT, pH, (mg/1) (mg/1)
DODEHFH % pH 5 0~ 8.0, Pepton 5,300 BOD 9,700
DO 0~3.0mg/ ¢ OB T*h Meet Ex. 5,400 CoD 4,050
FhERDZEL, S b o — Urea 1,000 Kj—N 4,169
NH,C1 2,200 Alkalinit 7,673
SICL ) RECHE LT, +5 4 animyy '
. (HH,) ,C0, 4,700 pH 8.5
CBIB L e THEIN TR NaC1 500 - 4,170
> %o K,HPO, 1,400 $S 2,400
BTG KRBT KEARKL K KH,PO, 1,100
B 5T 5 %o NOx—NTDOWn CaCl,.2H,0 1,000
TR HNI ook T aBTER KC1 3,200
_ B 2,600
Lo Tfioke NO~N @& H3805
MgS0,.7H,0 1,000
NOx—N# 5NO,—N &8T5
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C—CODEREELpH, DOOBEFEF1g. 4R To C—COD 0Bf%EI2Z0OET-CODIENO, @
RBOPKESBIDEDOTHL, C—CODBRERY pH, DO ZMhic 1 2B RALN T, BXERL %K,
BOD, C—COD BRERZEWRHLTpH, DOOEBRAILN LD -, cORHERMBFEEFLRC L&,
OHERFHEFELEZVIBINE D EEL LR b,
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