EMERNEBEZE -V VORKBERERN o
— VI x—FA P RTFLDRARE—
Biological Simultaneous Removal of Nitrogen and Phosphorus (Part 2)
—Development of REPHONITE System—
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The technology for biological nitrogen and phosphorus removal has been well developed.
Shinko-Pfaudler has developed a proprietary activated sludge process, the REPHONITE
SYSTEM, which biologically removes phosphorus and can also be modified for total nitrogen
control. This system is a single sludge suspended growth system, which combines an
anaerobic section and anoxic section in paralell, deficient in oxygen, with a conventional stage

aerobic section.

Experimental results have shown the advanced REPHONITE system, in

which sludge recycle and mixed liquor recycle and DO control are adapted, to be a viable

and stable process for nutrient removal.
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Table 1 Equation of necessary substrate concentration for
phosphate up-take in nitrification tank

Sbp=(Sbi—4Sbs)/(X+r+n) e 1)
4Sbs=m; (r+n) +NOx-Nn+mz{(1+1) *DOsN+n+DON}+---- @)
PS=(Pane—Pani)e(1+1r)/QA+r+n) e 3)
PU=(Pxi—Pxe) e )
AP=(PU—PS)+(L+r+n) e )

Sbp : biodegradable substrate conc. carried in N tank (cal-
culated on N tank base) (mg/€)
Sbi : biodegradable influent substrate conc., following equation
(calculated on feed water base) (mg/€)
Sbi=0.85.T-COD—7
ASbs : biodegradable substrate conc. used in AN and DN tank
for NOx-N and DO removal (calculated on N tank

base) (mg/€)

PS : phosphorus conc. released (calculated on N tank base)
(mg/€)

PU : phosphorus conc. up-taken (calculated on N tank base)
(mg/e)

AP : phosphorus conc. luxury up-taken (calculated on feed
water base) (mg/¢)

m; : NOx-N removal const. r :sludge recycle ratio

mg : DO removal const. n : mixed liquor recycle ratio

additional subscript AN : anaerobic tank i : influent

N : nitrification tank e : effluent
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Table 2 Experimental conditions and results

] REPHONITE System
Influent flow rate (m?/d) | 4.5
WVSlud‘g;écycle rati;)w o (:71 - 0. 57 77777
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§ gl Amebic k(| 10
Lé R Denitrification tank (7) 2.5
5 | Aerobic tank (7) 1 7.6
Influent g/ 30~40
N | Effluent (7)) 5~10
 hnfluent (s ) 4~
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Dosage Concentration|

“High | Low | Water quality gy o0
conc. | conc. || | conc. | conc.

Composition

Glucose (g/1006)| 21 . 8.4 “ BOD (mg/¢) | 320 128
Peptone (7)] 21 8.4
(NH4)QSO4<//) 23-5f 9.4 | TN <//) 92.51 37

21 8.4‘NH4N (//) 50 20

COD  (#) | 163 66

KH:PO, (7
| MgSO,7H:0

)
) 85 L4 T-P (4| o8 39

105 42 POsP  (#)| 80 3.2
BOD: T N:T-P=1:029:0.03

S ST TS 3 R BSOS SIS
NaCl (#) 4 75 1.9 |Table 3 Composition of
‘ synthetic waste water

(7
' CaCly-2H,0
(»

B4R HIEEBIC R B R A

Table 4 The condition of raw water feed at control exami-

nations
Time | Flowrate i T-N Conc. | T-P Conc. ; BOD Conc.
| (¢/h) | (mg/o) (mg/¢) | (mg/0)
0:00 | 2.7 55.8 587 | 192.2
1:00 ! 4 7 7 z
2:00 7 Vi Vi Ve
3:00 Vi 7 7 7
4:00 4.0 65. 1 6. 88 225.3
5:00 5.4 82.6 8.73 286.0
6:00 6.9 83.5 8.83 289. 2
7:00 8.2 86.1 9.11 298.3
8:00 6.4 75.5 7.24 237
9:00 7 P y | p
10 : 00 4.4 63. 4 6.70 219.4
11:00 ‘ 7 ‘ 7 | s a 7
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