A EF LA A1’d A6s
Korean J. Biotechnol. Bioeng.
Vol. 18, No. 6, 506-310(2003)

SE MSc0IE ZIH Mkl 21t AS0l= Kl

(E=<=: 2003. 9. 3. Axjsol

Horizontal Flow Zeolite-Filled Reed Bed for Treatment of Artificial
Sewage with Intermittent Feeding
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The artificial sewage was treated using a horizontal flow zeolite-filled reed bed. The artificial sewage was fed into the reed
bed for 10 minutes every 6 hours at the hydraulic load of 314 Lim’ - 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 mmn and 1~3 nm in diameter. Annual average removal efficiency was CODg 95.8%, T-N 56.5%, NH,-N 99.4% and
T-P 61.3%. T-N removal efficiency decreased remarkably from 84 to 32% with the operating time.
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Table 1. Chemical component of zeolite used

Chemical component Content (%)
Si0, 680 ~ 720
ALOs 9.0 T 140
CaO > 3.0
MgO > 20
K20 > 30
Na;O > 40
Fe,03 > 3.0

Y #Aelde 94 05~1 mme} 1~3 mme] T 7A

FE A Do g, B ARAE

%EME% 1

o F 7HAe) A
L1 S A2 s, T 3R

o Agetoleg 23 9l 1: 12 EFHAL W A5 o
© 24 Z3E Table 20] UehRL.

Table 2. Particle size distribution of the zeolite mixture filled in the

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

Diameter (mm) <0.3 |0.3~0.5 |0.5~0.85{0.85~1.7| 1.7 ¢
Weight (g) 206 193 813 1,090 741
Weight percent (%) 6.8 6.3 26.7 35.8 244
Cumulative percent (%)| 6.8 13.1 39.8 75.6 100

914"—3}* oy
E Ao QE34FE CODe 200 mg/lL, NHJ-N 20
mg/L, T-P 3 mglLE 7|E0E ZAGH AMESIHL o]Hd
AFsre vy seAd BE FAER19)Y F
UatA 2AZ Ao w29 LHF AAHT FARE R
2 7Esm 23S A Table 40 Q334 244
Zad A% 9 FFE JeEhRSTh

Table 4. Composition of synthetic sewage used for experiments

Ingredients Quantity in 40L tap-water (g)
Glucose 9.00
Na,COs 8.48
KCl 0.84
NH.Cl 3.00
CaCl;2H,0 0.84
NaCl 1.50
MgS047H,0 0.50
KHPO, 0.53
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Table 3. Permeability coefficient of the zeolite mixture filled in the

reed bed. The mixture consisted of the same volume of two types of
zeolite ; 0.5~1 nm (A) and 1~3 mn (B) in diameter

Mixing ratio by volume Permeability coefficient (CM/sec)

A:B=1:1 154 x 10°
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Figure 1. Schematic diagram of experimental apparatus.
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Table 5. Removal efficiency of CODc; in zeolite-filled reed bed
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Table 6. Removal efficiency of T-N in zeolite-filled reed bed

Sampling |Influent | Effluent |Efficiency| Sampling | Influent | Effluent | Efficiency
date | (mg/L) | (mgL) | (%) date | (mgL) | (mgL) | (%)
16.11.2000| 28.50 | 4.52 | 84.14 [11.07.2001| 24.72 | 18.78 | 24.03
20.11.2000| 23.76 | 3.09 | 86.99 |[21.08.2001| 17.19 | 11.02 | 35.89
12.12.2000| 3095 | 3.23 | 89.56 [04.09.2001| 15.85 | 12.05 | 23.97
17.01.2001| 24.55 | 2.98 | 87.86 [11.09.2001| 16.26 | 10.61 | 34.75
06.02.2001 | 23.43 | 2.82 | 87.96 |25.09.2001| 26.81 | 19.59 | 26.93
08.02.2001 | 25.25 | 3.10 | §7.72 [10.10.2001| 31.27 | 22.88 | 26.83
13.02.2001 | 24.28 | 2.93 | 8793 [23.10.2001] 29.67 | 21.72 | 26.79
16.02.2001| 23.80 | 2.89 | 87.86 |14.11.2001| 28.83 | 18.53 | 35.73
20.02.2001| 2145 | 3.57 | 83.36 [26.11.2001] 27.72 | 21.72 | 21.65
14.03.2001| 23.04 | 7.23 | 68.62 [19.12.2001] 26.71 | 21.53 | 19.39
31.03.2001| 28.56 | 8.30 | 70.94 [26.12.2001| 31.09 | 21.20 | 31.81
02.04.2001 | 24.40 | 7.51 | 69.22 | Average | 25.13 | 1095 | 5643

Table 7. Removal

efficiency of NH;"-N in zeolite-filled reed bed

Sampling | Influent | Effluent | Efficiency| Sampling | Influent | Effluent |Efficiency
date (mg/L) | (mg/L) | (%) date | (mgL) | (mgL) | (%)
16.11.2000| 25.59] 0.39| 98.48]11.07.2001| 2142| 025 98.83
20.11.2000| 20.63] 0.04 99.8121.08.2001| 1541| 0.10 99.35
12.122000| 28.02] 0.19 99.3204.09.2001| 14.22| 0.04 99.72
17.01.2001| 2226 0.12 99.46(11.09.2001| 1497 0.04] 99.73
06.02.2001 | 19.83| 0.10|  99.5025.09.2001| 2396 0.26| 98.91
08.02.2001 | 21.44] 0.04 99.81{10.10.2001| 30.07| 0.22, 99.27
13.02.2001| 20.52] 0.08 99.6123.10.2001| 27.66| 0.18 99.35
16.02.2001| 21.89] 0.13 99.41|14.11.2001| 26.71] 0.04 99.85
20.02.2001| 19.85) 0.07] 99.65[26.11.2001] 24.88] 0.11 99.56
14,03.2001 | 21.59| 0.06) 99.7219.12.2001| 24.65( 0.09 99.63
31.03.2001| 2324] 0.05 99.7826.12.2001| 28.32| 0.16 99.44
0204.2001] 2142 025] 9883 Average | 2255 0.13] 99.42

Sampling | Influent | Effluent {Efficiency| Sampling |Influent | Effluent|Efficiency
date | (mgL) | (mg/L) | (%) date | (mg/L) | (mgfL) | (%)

16.11.2000]260.00 | 26.67 | 89.74 |11.07.2001}230.00 | 2024 | 91.20

20.11.2000]242.32| 19.01 | 92.16 [21.08.2001]180.00| 9.00 | 95.00

12.12.2000]313.33| 9.00 | 97.13 [04.09.2001{206.67| 7.00 | 96.61

17.01.2001]194.21| 621 | 96.80 |11.09.2001]|172.00| 5.00 | 97.09

06.02.2001 |234.23 | 4.21 | 98.20 [25.09.2001]180.00| 6.00 | 96.67

08.02.2001 | 277.46 | 6.33 | 97.72 [10.10.2001}166.67 | 6.00 | 96.40

13.02.2001]160.00| 6.67 | 95.83 |23.10.2001|213.33| 2.00 | 99.06

16.02.2001]230.00| 20.00 | 91.30 }14.11.2001{260.00 | 2.00 | 99.23

20.02.2001220.00| 22.18 | 89.92 26.11.2001|213.33| 4.00 | 98.12

14.03.2001]256.17 | 13.84 | 94.60 |/19.12.2001|{220.00 | 3.00 | 98.64

31.03.2001]217.48 | 1043 | 95.20 126.12.2001|260.67 | 3.00 | 98.85

02.04.2001200.00| 1.33 | 9934 | Average |219.73| 9.27 | 95.78
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Table 8. Removal efficiency of T-P in zeolite-filled reed bed

Sampling | Influent | Effluent | Efficiency| Sampling | Influent | Effluent | Efficiency
date | (mg/L) | (mg/L) | (%) date | (mg/L) | (mgL) | (%)
16.11.2000| 3.60 | 0.67 | 81.39 [i11.07.2001] 422 | 221 | 47.63
20.11.2000| 348 | 1.59 | 54.31 [21.08.2001] 333 | 121 | 63.66
12.12.2000| 3.24 | 146 | 5494 [04.09.2001| 3.63 | 147 | 59.50
17.01.2001| 3.23 | 146 | 54.80 [11.09.2001| 3.96 | 1.56 | 60.61
06.02.2001| 3.34 | 110 | 67.07 |25.092001] 330 | 1.29 | 6091
08.02.2001| 324 | 144 | 5556 [10.102001; 323 | 096 | 70.28
13.02.2001] 3.52 | 151 | 57.10 |23.10.2001] 3.30 | 1.15 | 65.15
160220017 3.31 | 1.50 | 54.68 [14.11.2001| 3.57 | 098 | 7255
20.02.2001( 329 | 140 | 5745 [26.112001) 3.31 | 117 | 64.65
14.03.2001] 2.29 | 1.09 | 5240 {15.122001] 332 | 1.18 | 6446
31.03.2001} 378 | 1.37 | 63.76 |[26.122001) 3.29 | 117 | 64.44
02.04.2001| 3.19 | 1.15 | 63.95 | Average | 341 | 132 | 6129
2 o
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