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Application of a Fuzzy Control Method to a High-load Biological Denitrification
Process in the Night Soil Treatment Plant
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Abstract

The single basin biological denitrification system with intermittent aeration is an excellent system
which consists of simple components and has flexibility in operation. Ammonium nitrogen
(NH,-N) and oxidized nitrogen (NOx-N=NO,-N+NO,-N)were monitored in an intermittently
aerated denitrification reactor by using NH,-N and NOx-N automated analyzers, each combined
with an ultra-filtration sampler for pretreatment. The monitored results suggested that the
aeretion-time control method was better than the air-volume control method in nitrification.
Then the authors tried to apply fuzzy inference by using mainly the aeration-time control
method. The fuzzy control system infered suitable conditions from multi-variables (DO, ORP and
pH) obtained in the actual process.

The fuzzy control system was steadily performed with a quick response and high nitorogen
removal under easy maintenance.

Key words : activated sludge process, fuzzy inference, ammonium nitrogen, oxidized nit-
rogen, denitrification, night soil

1. 2U&IC LR 70 2ZOBMFHa#E L, BERELT)
7290 FUSREORERL R BT 312 2V Tk A TR

BAENZ BT, B EREE v/ LR SN TS, LIRGLHEMERMERS T,
B ILIT0F AN B35 U C LSRR (TR Hos 8 in 6000mg,” ¢ FEFEDIEVEIH IR Fiv: b IS HERL B LB J7
L. B CEERSNBBROMBEF LIRPDELTH #. £12000~20000mg” ¢ FEEE D Eil G2 Hwv
VIR TRETE LR TH L, EYFWHELRELIT L EAMRERLE A0 2 R OLE AL R L Tw



50 FEMKER URLE~DT7 7 VA HIfH0E/H

bo Fio, BETRIEEMHIERAMIZ BT 2 MRS
MEIF IR OE oV B & B L 7oA Y A T L3
RSN, L) D CHENRLHIIREE R/,

LRME BT 2 BB BHAKDOKEX, BOD
10mg/ ¢ LF, T —N10mg/ ¢ AN, T—P 1mg/ ¢ LU
EVo EER KA R ERSNDL O RGTH Y, 5F
IZBOD, T—=NIZ DWW TIEZFOKY HAEA e LTl
B 5 720 | TR P I S AR | AR O PR AN A
RIFEI A S Tnd, B, SRmERLsE Rl
UIREART 5 Z & % NERD JUSHE % v TR R
FEITI /20, T—Nl0mg/ ¢ L) KEHBL 7018
1299% UL E OB WERERIZIEFLE L & b,

T2, b LRI 1238 v Tk LB RIA
THAEFLTHE I EEFFIC, BTG RYIGE ORE
SHEE BN RERLETRSHE SN TV D, ZO0M
HRTHE, LB ROEE ORED LRI HE L TF
BTHDHI LD, BETEL O LFURGETERS L
> THARETG I E 72 1 AL TR AR O LR O
MAEWE (SS) 2 FOSHEL., S SHMROSHERE
BEFNHET L 22108 - TR B E T 2 /87 b
W5, SSEGHEELL UREW LE{EHIRSERD
BOD /NI S SE#HBELLVODITIE L THRTT
B0, TITLRELIEBRRELIT) 200EYF
M2 RALE O FI AT R & B,

M IR S T R BRI A T L3 A, RIET
R EBER THA R 4R BMOTTHYT LT Hik
&, B & ORI & 2200 F 20 IR A g
RS KUBRERTRAEY T HEICSET 45 2
DT ED, BB TSR LR % 2 DN ICALE
L. BEAEBUS R 7 U 7B IR A & s A

BRL, LKPOABRI 2 FIE L THERZIT) 2ehn,

BRI E R L EN 2, TERHERE TS X
UREBFHSGHEL T LD, &4 OMOT TR
W LRBFROLEMELE LT VI, £4 0T RORH
BLATVERTE R, T/, BERELRL HITL0I
BHEREARE WD LENH Y, KEEOIEHEAR YT
BLEE D, —F, H—EERETE, s 1~v—%
BREL R 707 -5 HRERTL I EIZL T,

ILIRLHER TAESERICES T 5 EESFETH Y,

T, BA BBV A I VEECERETAIEICLS
TINBCEFRERLBL LN TESLY, B
WHEIL L R Oh TR O b B EER
FHZEHNTEED, KLY BENAHH L L
BRTBIEHKAOTEOBEE L ZIFR 4V &0 ) s

H5,

EH O, FY A 20T ) AR S AL O f)
WHAME LT7 7 VA EHEOEDEIC O THET 2 &
o, ERPSTVSNTE7-pH, DO (BHEBER
BE) ,ORP (BMbmTTEND) &\ o7 HERI A
T, MHEOMSEWE T LIFEH RS DO T v £
FHEFELFH L, SR SEEOFHIEIC L - TRt
BREE MG EFIRT A FROREmER LY,

AIRETIE, SRS O L 28 FR iR
ZBWT, 7B FHEZRSNE (NH,-NGH &
i 1ZB% L 2o b s R oHE (NOL-NED Y 2
VRS UIL S UL ORISR E fTo 4R L . 2O
RERBUTERLLZ 7 7 VAT LT X AT L -
T, EBEO URBBEFON T 7 94 §IHEE 17
TR AT B,

2. NH,-NEt, NO,-NEt& B /-mMLiKE
TR HI e

2.1 HEREMCRREND
HBRA AT o LR R AR OB R £ ) 1 1R

K7ev 1

ir = I =

Fig. 1 Profile of the nitrification-denitrification
reactor



2o TETCAL %155 35 (1997) 51

(n—1)44 7 ()44 7N (n+1) 44 I
T im e (nin) Rt [} B 15 L 30 bz
Feed o -
Aeration
Nixing

2%

BOD

DO

ORP
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Table. 2 Characteristics of screened night soil
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Fig. 10 Typical operating data for the aeration-time fuzzy control method
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Table. 3 Continuous operating data for the aeration-time fuzzy control method

T AL 2EAE (A) LBz (B)

Ty VIO | sAME | mAE | Ty | VHRE | BAME | KA
LR A& (kI/H) 61 22.1 9.2 26.4 61 22.1 9.7 26.4
A R A& (kI/H) 61 78.7 36.0 101.8 61 78.8 36.8 101.8
IR (c) 61 33.4 32.4 34.7 61 33.8 32.3 36.4
MLSS (mg/1) 51 12600 | 10300 14200 51 12400 | 10100 13900
pH 51 6.73 6.66 6.82 51 6.78 6.71 6.89
NH,N (mg/1) 51 1.08 0.10 5.50 51 0.36 0.10 2.30
NOx-N (mg/1) 51 0.99 0.33 1.64 51 0.80 0.12 1.35
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