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Vertical Flow Zeolite-Filled Reed Bed with Intermittent Feeding
for Sewage Treatment
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A sewage was freated using a vertical flow zeolite-filled reed bed. The sewage from the student dormitory of Changwon
National University was fed into the reed bed for 10 minutes every 6 hours at the hydraulic load of 314 L/m’ - day. The
filtering height of the reed bed was 100 cm and the zeolite mixture was filled in the reed bed. The mixture consisted of the
same volume of two types of zeolite ; 0.5~1 mn and 1~8 yp in diameter. Annual average removal efficiency was SS 89.9%,
CODcr 86.1%, CODmn 81.2%, T-N 34.0%, NH.-N 97.3% and T-P 34.6%. T-N of effluent was mostly NOs-N and the
concentration of NO2-N in effluent was lower than 0.1 mg/L. All removal efficiencies did not show a remarkable seasonal
change. The ranking of phosphorous fractions fixed to the zeolite in column test was Ca-P » Fe-P > reductant soluble Fe-P
» occluded P ) saloid P > Al-P at all depths of the filter. All phosphorous fractions except for Al-P reduced at deeper filter
layer, while their content ratios increased at deeper filter layer. Organic matter content was the highest at the highest layer
(0~5 cm from the top of the filter) and only small differences were observed at the deeper filter layer than 5 cm from the
top. Organic matter content increased at all depths of the filter with the operating time.
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Table 1. Chemical component of zeolite used for the experiment

Chemical component Content (%)
Si0; 68.0~72.0
Al:O; 9.0~14.0
CaO > 3.0
MgO > 2.0
K,0O > 3.0
Na,O > 4.0
Fe:03 > 3.0
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Table 2. Particle size distribution of the zeolite mixture filled with in

the reed bed. The mixture consisted of the same volume of two
types of zeolite; 0.5~1 mm and 1~3 mm in diameter

Diameter (mm) <03 03~05 05~085 085~17 1.7 <
Weight (g) 206 193 813 1,090 741
Weight (%) 6.77 6.34 26.72 35.82 24.35

Cumulative (%) 6.77 13.11 39.83 75.65 100
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Figure 1. Schematic diagram of experimental apparatus ((A). Vertical
flow zeolite -filled reed bed, (B): Column test for phosphorus
adsorption and organic matter distribution measurement).
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Figure 2. pH variations of influent and effluent in zeolite-filled reed

bed.
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Figure 3. DO variations of influent and effluent in zeolite-filled reed
bed.
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Figure 4. SS variations of influent and effluent in zeolite-filled reed
bed.
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Figure 5. COD¢, variations of influent and effluent in zeolite-filled
reed bed.
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Figure 6. CODy, variations of influent and effluent in zeolite-filled
reed bed.
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Figure 7. BOD variations of influent and effluent in zeolite-filled
reed bed.
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Table 3. Organic matter variation with the depth from the top of
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Figure 8. T-N variations of influent and effluent in zeolite-filled reed

bed.
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Figure 9. NH,-N variations of influent and effluent in zeolite-filled
reed bed.
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Figure 10. NO,-N variations of influent and effluent in zeolite-filled
reed bed.
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reed bed
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Figure 12. T-P variations of influent and effluent in zeolite-filled
reed bed.
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Table 4. Variation of phosphorous fractions with the depth from the
top of column during operating time

hosphorus _
Operating tions T.p Saloid AlP | Fep | cap Reductant | Occluded
time (mg/kg) d (ma/kg) | (mgfkg)| (mafkg) soluble :
Depth (mg/kg) Fe-P(mg/kg)| (mgfkg)
(Month) |¢m)
0.5 273.6 | 2.5 0.0 40.1 139.8 21.2 8.2
100y | ©9 | 00 || 6Ly | 01 | G0
5.20 237.2 0.8 1.0 319 121.1 224 8.1
(100) | (0.3) | (0.4) | (13.4) | (51.1) (9.5) (3.4)
20.40 2054 | 07 0.5 28.5 107.3 24.3 7.6
3 (100) | (0.3) | (0.3) | (13.9) | (52.2) (11.8) (3.7)
40-60 183.8 0.7 0.3 26.6 107.3 16.9 7.3
100) | ©4) | ©.) | 145 | 684 | 2 (4.0)
60-80 152.5 0.5 2.7 25.6 93.4 16.6 7.4
100) | ©3) | (1.8) | (168) | (61.2) | (10.9) (4.9)
80.100 167.3 14 0.6 27.1 103.4 19.3 7.8
100) | ©8) | ©4) | (162)| 61.8) | (1L5) 4.7)
0.5 6693 | 17.8 0.3 54.1 2339 27.2 16.7
(100) | 2.7) | 0.0) | (8.1) | (349 4.1) (2.5)
5.90 3239 | 14.2 0.8 36.5 164.1 274 14.9
- (100) | (4.4) | (0.2) | (11.3) | (50.7) (8.5) (4.6)
2040 2852 | 23.2 0.3 34.2 152.2 27.6 15.7
(100) | 8.1) | (O.1) | (11.9) | (53.2) (9.6) (3.5)
! 4060 2366 | 9.5 0.9 34.6 1344 272 13.5
(100) | (4.0) | (0.4) | (14.6) | {56.8) (11.5) (5.7)
60.80 184.5 7.5 0.7 292 98.1 26.9 14.4
100y | 40 | ©4 | (158} 532 | (146) (78)
30-100 213.2 3.7 0.2 33.8 125.5 29.6 13.8
(100) | (L.7) | 0.1) | (15.9) } (58.9) (13.9) (6.5)

* Numbers in parenthesis present percentage

O Of
a1 —

AgedolERr T 4 ZE AW A4 <
72 FUFHEM HHEE&ES 2AEIEY. AFHE %
m3 1Y 314 L8] AF347) 6A]7H1}1:} 105 E?_}
Hog FYUHST Ao pHe IFET TATHL
o, £E442 FET 4FRT F7HREY. £33 ZF A
HAAA zt FEE AF HT MRS SS 899%,
COD¢, 86.1%, CODwn 81.2%, BOD 933%, T-N 34.0%,
NH4+-N 97.3%.T-P 34.6%°|t). 4 & T-N9 yB&

© NOy-No|Q1 08 NO,-N¢| 5= 0.10 mgL o|3to|tt.
21?459154 ARA Role U £3 32 BYAY
A GAQ ALetolEd F2F 9o W FFL RE
Zolo] A Ca-P > Fe-P > 31d7}&A Fe-P > Occluded p »
Saloid P ) AlI-P &£olith. oAk Zlo]E Al-PE A&sh
2E FFH JAFEY FHFES AFUTH -‘L"}’JEOU% ig
% HEL oyt AEFE FolAw AFIUY. 77+
ks A2 (0~5 om Aol 74 Ekon, 1 olste] 2
ol 8 W3UE STk he Izl ARErE K
Aol A F71E FgFol F7H3kA-
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