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Abstract

A sewage was treated using serially combined vertical and horizontal 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 reed bed depth was 100cm and the zeolite mixture was filled in the reed bed. The
mixture consisted of the same volume of two types of zeolite ; 0.5~1MMm and 1~3mMM in diameter. pH value decreased in
vertical bed, while it increased in horizontal bed. But DO concentration in the effluent of both beds was higher than that in
the influent. Average removal efficiencies of the entire treatment system were 99.22% SS, 95.56% BOD, 91.02% CODc;,
87.78% CODwn, 45.87% T-N, 99.88% NH,-N and 71.17% T-P. Most of T-N in the effluent was NO;-N. However, the
concentration of NO,-N in the effluent was lower than 0.04 mg/L. All removal efficiencies did not show a remarkable

seasonal change.
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247} 39, oA} 18|31 Na,07} 4% o]Fo] it

Table 1. Chemical component of zeolite used for the

experiment

Chemical component Content(%)
Sio, 68.0~72.0
ALO;s 9.0~14.0
CaO >3.0
MgO >2.0
K0 >3.0
Na,O >4.0
Fe,0s >3.0
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b 1~-3mme] F 7HA ] A&l EE HY] 1
HlER Z9ete] ARl 1% T4 A= Table 290
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Aol ARt Al&EtelES] R 154x 107

cm/s O] AT

Table 2. Particle size distribution of the zeolite filled in
the reed bed

Diameter(mm) Weight percent(%) Accumulative
percent(%)

~0.1 0.16 0.16
0.1~0.25 0.12 0.28
0.25~0.5 0.20 0.48
0.5~1.0 2.18 2.66
1.0~2.0 74.8 77.46

2.0~ 22.54 100
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Fig. 2. Variations of atmosphere temperature in Changwon
City for experimental period of july 2011 to
march 2012

3.2 pH H3}

Fig. 32 2Hdd 2 9 9 35 2 A&

siRax|sts|x| M 162 H15 (2014) 53



Evaluation of Combined Vertical and Horizontal Flow Zeolite-Filled Reed Bed with Intermittent Feeding for Sewage Treatment

10
s |
M ‘-
= of o
T @) S
z o
4 F
M Influent
2 F @ Effluent of vertical bed
O Effluent of horizontal bed
o -
N XN = O =" OSSN DAT RN T X
N N N e N R e N e S P S IR B
EFEE XIS S == — I 3
oy p— p— p—

Time (days)

Fig. 3. Variations of pH in zeolite-filled reed bed for
experimental period of july 2011 to march 2012
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Fig. 4. Variations of DO in zeolite-filled reed bed for
experimental period of July 2011 to march 2012
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Fig. 5. Variations of BOD in zeolite-filled reed bed for
experimental period of july 2011 to march 2012
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Fig. 7. Variations of SS in zeolite-filled reed bed for
experimental period of July 2011 to march 2012
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