SIEatAHA8S|X|, Hi32H H15(2006)
Kor. J. Env. Hlth., Vol. 32, No. 1, pp 89~95(2006)

B MEFX|0 o5t W= =9 o MH 5

YUY - ZHY - GNP - RS+ - LT

Agrigtn mAd ety 4 RAS, #R37id sty @733, seg v @R

Characterization of Phosphorus Removal in Wastewater Using
Iron Precipitation Reactor

II-Hyoung Cho - Kyung-Duk Zoh - Sang-Woo An* + Soon-Woong Chang®* -
Young-Kyu Kim**
Gyeonggi Innovation Corporation
Department of Environmental Health, School of Public Health, Seoul National University
*Department of Environmental Engineering, Kyunggi University

**Department of Environmental Public Health, YongIn University
(Received November 21, 2005/Accepted December 25, 2005)

ABSTRACT

This study was conducted to improve an effect of phosphorus removal using FNR(Ferrous Nutrient Removal) process
which had iron precipitation reactor and to analyze the iron corrosion. For simultaneous removal of phosphorus, iron
electrolysis was combined with oxic tank. In this study, The removal efficiency of phosphorus increased with an
increase voltage in iron precipitation reactor. The distance of 15 mm between the two iron bed in each tests influence
the concentration of remaining phosphorus most. The extensive surface area of iron bed is the more removes the phos-
phorus. In this test the 400 cm® of surface area was proved to be the most removal efficient.

Keywords: FNR process, phosphorus, iron precipitation reactor, iron corrosion

LN E we Wi Aze) FEE 2ol BE o A5 §
4 W2 oz BRETy Sl A5 AT

SOl 7HE 39 TR SeAAEe B2 o) A% oF 8% SEAST el Bgea 9
BeeA Folh 1 wgse] F5L olFm w o] o}, SRl | PIF, SeAde] AEET 2
B9 JYURY AALLE o 20% oA A F F SO Adsle] AA) sEAPNLR HelH 48
e FA1EE DEAVT WY RS FANE o4 ol AL Ao FYu0, § - W @
of B feiile TEADTEe Eqol Bob  Bel iw A WSk BFS S
3 Agolthh ST WAl FYURY AAR dskel & & - ASKYALS vul, e FAZ A3 A

A el APEEE 4TUE APFYeR 2 w2 MBHT e AYeltk? ek Seniael
A ofp] o7 Ao Aol AZE v} YE A0 T SPHTClE P, e AdsHE AR 8- o
429 UCT 34,59 VIP 349 $ol IOk, o]F 3 FH2AAe 3oz o 39 ts 4

BEe HINE 2 AEEA B Yd, 2ol BAAY o= A A8 & Y APHSAY
e Tl s WAl Bl gRR FRACE § % 299 Holgel ke mEATsE ] 4

o] o] of=e sl Aol wls) fr1ERS] FEE =3 e AAelrh

| 2t A e vlwd FYo] LRk A
*Corresponding author : Department of Environmental Health, FA3E7 7HEs X2 Ego] e AR Er) 52
School of Public Health, Seoul National University ZFAR o] 01 o okZ Q.3 x| E Bla.e] =o T}
Tel: 82-31-330-2751, Fax: 82-31-330-2886 o ] “—L’ro FEE 11 ] jf_ 189 w2 9
E-mail : envinet1004@hanmail.net e 7 A old@ RS s FAlel

89



90 E

I

&R 8 - A Ast Xgubye] EER
Q77 L JePE S Qi e

FNR(Ferrous Nutrient Removal) %’—‘ﬂ% LAV Z
I712R AE AEurezoA] Fikst @ gzt
of &gt AAAS}, AMEHA ol e 8
A3 Agsie Q12 AASRE TR U9 Y &
713 dYEH w=d BASe] dFdFEE A
T AeH, 7182 A0 T sl ¥7)27t fle
B2 o] 7hdshe, dule] Zag fxam] d7
2 34 AEsle A FHFHE AT 5 3

M oo

= 4ol gt} webA B AtallM Aijlsh= FNR
THe 230 oM AAAY T S
A)e] #HHske Aste] ANERA Y A, FudE 2
23 HaRde me FNEFE 2 dAAEE At
stk

1
sEAnkeT) v AAEAR ] S R FYE
HAAS =3 &5 2417t} AR ANl &
=¢] FHEE scaleo] FgHo] HilshEe] MEEE
7h AstEe @4 dhgslglon % W BY
oM ALHor A = 3Tk

7k Ao #A42 FEE A4 9 AAVE gkl
I A 28 o o], ZF vl
A AHe 1geitt AU AE AFH F SA]
pore sizeZ} 0.2 um%] membrane filterZ <j3}sle] A
E Ul Azl vlAEE 48] AAS vk 49
Eojzkt}t. MLSS, PO,-P= Standard Methods¥el w}e}
S35, 8E4 4 (Dis-solved Oxygen, DO) %=
DO meter(YSI 55)8 ARg-slo] £4si%len, 8
AAS(Model Z8100)0 2 HA1519it},

it

2. AEER

Agto] LA A FHolx Fel delmd
2 ¢lBaleke] wE QA ASS FAR] Y3 A
Fig. 1914 vepd 73 7o) ofadz Aze A9
TR Ak A0 HESEE o] f-slgloem, Fakh
o 37)x, FAxY 87 47} 58, 84, 6.615T

A3S 915l & 3] HeRE o845l FE

> rlo

tNm

o
\__/?)_l" :

o
&
oo
)
off
=1

tron plate

Influent — E

__%%v

j e Quitfluent

Air compresse

Fig. 1. Schematic diagram of Aerated Activate Process used in
this study.
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Fig. 2. Effect of voltage variations on iron product con-
centrations (mg/l).
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Fig. 3. Effect of voltage variations on PO,-P removal.
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Fig. 4. Effect of voltage variations on iron precipitates (mgFe/
cm?Iron - day).

Table 1. Variations of electric current and electric power with
voltage applied

Voltage (V)

Items
3 6 9
Electric current (A) 0.5 22 50
Electric power (W) 15 132 45.0
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Fig. 5. Effect of distance variations on iron product con-
centrations (mg/l).
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Fig. 6. Effect of distance variations on PO,-P removal.
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Fig. 7. Effect of distance variations on iron precipitates (mgFe/
m’[ron - day).

Table 2. Variations of electric current and electric power with
distance applied

Distance (mm)

Items
15 20 25
Electric current (A) 6.0 4.0 2.0
Eletric power (W) 36.0 24.0 12.0
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Table 3. Optimization of phosphorus removal and economic
operation condition

Optimal condition

Trems Phosphorus Economic
removal operation
Voltage (V) 9 6
Distance (mm) 15 20
Surface area (cm?) 400 400
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