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This study make a comparison between the phosphorus removal performance of FNR(Ferrous Nutrient
Removal) process and A/O process by the laboratory experiments. For simultaneous removal of phosphorus, iron
electrolysis was combined with oxic tank. Iron precipitation reactor on the electrochemical behaviors of phospho-
rus in the iron bed. The phosphorus removal in FNR process was more than A/O process.

Iron salts produced by iron electrolysis might help to remove COD and nitrogen. And the demanded longer SRT
is the more removes the removes COD, nitrogen, and phosphorus. Also, FNR process of sludge quantity more

reduce than A/Q process to input cohesive agents.

Key Words : FNR process, A/O process, Nitrogen, Phosphorus, Iron precipitation reactor
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(Anode)

Fe ->Fe* + 2¢”

Fe”' -> Fe’' + 3¢

40H -> 2Hx0 + O2 + 4e

(Cathode)

HzO -> H+ + OH

Fe" + POS -> FePOs |

Fe* + 3H,0 -> Fe(OH):| + 3H'
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Fig. 2. Variation of POs,~P removal efficiency of influ-
ent in FNR Test-1.
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Fig. 1. Schematic diagram of FNR Process used in this study.
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Table 1. Operating conditions and removal efficiency

in FNR-Test 1

Parameters No.l | No2 | No3 | No4

Effective. surface 50 50 50 _

area of iron (cm)

Quantity (£/day) | 43 | 43 | 43 | 43
Inf. COD | 1513 | 1513 | 1513 | 1513

(H?g(/)? , [ Bit coD | 123 | 131 | 128 | 189
RE.(%) | 919 | 913 | 915 | 875

Poop |_Efluent | 34 | 31 | 24 | 153
RE(%) | &2 | 847 | 831 | 243

Influent | 206 | 206 | 206 | 206

1(\1&/1\)1 Effluent | 27 | 22 | 13 | 26
" RE(%) | 89 | 893 | 937 | 874

F

(k0D /lflgVIMLVSS) 0.206 | 0298 | 0309 | 0258

Total Fe (ng/£) | 543 | 612 | 794 | -
w0 #mgU\%Sr.hr 0019 | 0018 | 0.021 | 0.023
MLVSS (ne/2) | 2300 | 2290 | 2210 | 2640
MLSS (mg/2) | 3,180 | 3,080 | 3120 | 3,170
MLVSS/MLSS Ratio | 072 | 074 | 071 | 083
SVI (ng/£) B | 84 | 9% | 120
HRT(hr)/SRT(day) 8/6 8/6 8/6 8/6
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474 9943 gAtew fAs gt §UFF
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Fig. 5. POs-P removal efficiency for FNR Test-2;

Relation of SRT.
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Table 2. Operating conditions and removal efficiency
in FNR-Test 2

Parameters No.l | No2 | No3 | No4
e Sron gy | B | B | B | -
P Loading (n/¢) | 202 | 202 | 202 | 202
Quantity (£ /day) 43 43 43 43
Inf. COD | 1513 | 1513 | 1513 | 1513

OBy B cop | 123 | 131 | 128 | 189
RE(%) | 919 | 913 | 915 | 875

Porp | Effluent |34 | 81 [ 24 [ 153
RE(%) | 832 | 847 | 881 | 243

Influent | 206 | 206 | 206 | 206

NN Bffivent | 27 | 22 | 13 | 26
RE(%) | 869 | 893 | 937 | 874
(eCODMLySS) | 0181 | 0194 | 0199 | 0.174
Total Fe (ng/¢) | 217 | 309 | 427 | -
1Oy sSrhr | 0020 | 0021 | 0018 | 0022
MLVSS (ng/#) | 2510 | 2,340 | 2280 | 2610
MLSS (mg/ £) 3,200 | 3170 | 3,180 | 3,210
MLVSS/MLSS Ratio | 078 | 074 | 072 | 08l
SVI (ng/£) 94 | 104 | 119 | 140
HRT(w)/SRT(ay) | 8/3 | 86 | 85 | 89
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Fig. 6. Design parameter in FNR process.
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TE F FUedAY FRE F7MAAH dxwix
o vls] FFFINEMLFSS)Y =71 F718tE= A
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Table 3. SS removal and operation parameter in FNR
process

Test 2
Nog]l\loB

Test 1
No.2|No.3

Parameters

No.l No.4|No.l No.4

Effective
surface area
of tron (ar)

Total Fe
(mg/ £)
Inf.
Eff,

RE%

SVI(né/g)
MLVSS
(mg/ £)
MLSS
(mg/ £)

MLVSS/
MLSS Ratio

50 | 50 | 50 25| 5

217

138
78

94.3
94
2510

42.7

138
9.3

933
119
2280

310

543

123
76

938
(6]
2,300

61.2

123
7.8

93.7

79.4

123
87

929
96
2,210

30.8

138
81

94.1
104
2340

138
137

90.1
140
2610

123
121

90.2
120
2,640

TSS
(mg/ £)

2,290

3,180/3,0803,120(3,170{ 3200 {3170 3210

0.720.74|0.71| 0.83

M.1ng/ ¢ E EIIT, 697 9
ZAMT 22 W o3 Hi
sE s7te FlEdAY sRE 44
214.3mg/ £, 2805mg/ £ & AEFHS ) oHEg &
2Qldte] 43 SRTE 3Y, 69, 992 #A&
14329 wkgzolA 1d £A9] TAFAX)&
2] 30 AHg3lo A&t dubd ez A/O A
oM A& #AMAFY] Y3te] LFrlE(alum) 59
3}t ES AMESIE S A U9 Fxd we A
ol7} A 1Y w7k Ee8AY ¢ &7
S YA & Aeu of o) o) FUtEHE
Aoz geA gtk

AYTrF B4 9 354 MR o 3%z
AA A o HEH ¢FvEEel 9 1Y o2
A &)X FL oF 2700mg/day Fe(OH);& FNR &
AolA SRTE 342 £A4% &3x LAFH} &
776mg/day, SRTE 6¥ &2 £4¥L wHo} 1,136mg
/day, SRTE 992 £33 wWRut 1430mg/day
AA @A AL & 5 AthFig. 7).
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Fig. 7. Effect of SRT on sludge quantity in FNR
process.
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