R ERBEEBEEEIR
Vol. 5, No. 1, November, 1971

Aaq A & AT

(A4 vhdel ol A& T4 TS A 25H A5A4EE S8

-

o e g

—Abstract=

A Study on Purification of Water Works by Multi-filter Bed Method with Aeration
. (Appliction of Biological Oxidation by Aerobic Microorganism)

Yo Han Chung, Jae Kyu Moon.
Dept. of Preventive Medicine, Cellege of Medicine, Chosun University

Heung Kyu Jhoo, Hwa Jung Seo.
Dept. of Hygienic Chemistry, College of Pharmacy, Chosun University

5 bed sand filter, applying biological oxidation, was designed and studied on the treatment of water works.
Never using any coagulant agent (drugs), which may cause water pollution in pre-treatment of head water
the auther attempt a high rate filtration by the microorganism (nitrofication bacteria) end plant which
populate in multi layer sand beds.

The result are as follows; In order to evaluate the oxygen effect on filtration, oxygen was injected in

aeration tank attached to each filter tank while filtration, and NH; was tested as a representaiive ingredient.
It was found out that the aeration method was more effective, with over 33% of NH; removal capacity,
than the anerobic and this 5 bed filter showed double removal capacity of NH; by comparing with conven-
tional sand bed (2 stage bed). According to the examination of two kiné of head water, pre-treated with
coagulant agent and activated carben, the filtration célpacity was affected by the polluted condition of head

water, resulting that lower value of pollution and slower velocity of filtration showed more efficiency of

NH; removal. In this experiment NH; content tested in treated water had a fairly good correlation with
others.
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Head Water

Aeration tank
0,(air) 20m /day
!

|| sand{40cm)

small broken stone (10cm;
Y midlle broken stone {10cm)
gravel (10cm)

Fig 1.

ﬁ Material sand diameter |-

Table 1. Radius of Each Filtration Bed

Fiter Bed. I I I v \')
r (cm) 10 11 24 35 49
v (m/day) 120 100 20 10 5

r: Radius dependent on the equation of continuity
v : Filtration velocity
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Finesand (40om)

Isand (1¢em)

Finesand 1mm ;

Sand
small broken stonefl0mm [
middle broken stone 20mm
30~40mm |.

3¢ The height of all beds is 70cm.

2~3mm s

gravel

design of 5 filter Sand beds
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Table 2. Head Water Quality and Treated Water Quality Both Aerobic and Anaerobic
Filtration with Their Removal Percentage
. After Removal After Removal
Classtification Head Water Aerobic Percentage Anaerobic Percentage
Filtratiom (%) Filtration (%)
M 4 0.8 M 2.1
NH;-N 80 47
S. D. +1.5 40.05 S. D +1.3
M 0.1 0.02 M 0.03
Pb 80 70
S. D. +0.08 =+0. 004 S. D. 0. 005
M 45.7 0.2 M 0.8
Turbidity 99. 5 96
S. D +5.4 +0.05 S. D. 40.1
KMrO, M 18 2.3 o M 5.3 "
Consumed S. D. | 423 +0.4 S D | L2
M 98 17.6 M 20.1
ER 82 79
S. D. | =£10.2 +2.1 S. D +4.3
M 1800 22 M 14
E. Coli 98 36
S. D. 4420 +5 S. D +6.5

S.D: Standard deviation. Unit :
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Table 3. Filtration Efiect on Various NH; Concention

NHy of  er|1]2|3] 3.1 3.2 3.9 3.4 3.5 3.6 3.7
BHs e [0]0f0| 0| o0l0.1200.190.32 0.40.52
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Table 4. Removal Capacity of NH; in Each Filter Bed and Compared with

Conventional Filter Bed

Filter Bed (Stage) ' I I v A Total | Conventional Total
NH;-N Removal (ppm) 0.032 | 0.084 | 0.68 1.0 1.44 3.2 0.76 0.88 1.64
NH;=N Removal Percentage 0.8 1.2 17 25 36 80 19 22 41
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w4 +4¢ NHy3.2ppm ol A 4ppm 744 22 3ho]
NH-N 43tA Aol da sl s540] nAE g ge 2
& g

50 84E 4E AAAE 84 44 122,

D) U% 842 gl 41844 FF AAY
A.

4 2EL ANAY vdF
A5}+% Table5 9} 7ol ¥

= 24 59 A%y
Ssich

The Filtration. Effect on Various NH; Concentration by two Kind

NH; ppm in Head Water 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.8 4
ok, Residure in Drug Treated 0 0 0 0 | ootz 011 | 0.21 | o0.33
NH; Residure in Activated
Carbon Treated Head Water 0 0 0 0 0 0.01 0.10 0.24
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Table 6. The State of O, Consume in two Kmd of
Pre-treated Head Water Contained Various
NH; Concentration
NH; (ppm) 0.5| 1 L5) 2
in Drug Floccu-
Oxygen {lation Water 3.1| 6 8.6 | 12.3
Consumed| in Activated Ca-
(ppm) | rbon Treated 2.81 5.4 7.6 11
Water
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Table 7. The State of O, Consume in one Filter Bed

Site Layer I(VpI;{):n C))on centration O, Concentration
1 10 4 8.9
2 20 2.78 1.4
3 30 2.6 1.2
4 40 2.6 1.2
5 50 2.6 1.1
6 60 2.61 -0
7 70 2.61 0
Residure 2.61 0
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Table 8, O, Consume State in Strengthen Aeration
Method Compared eith Aeration Method

(Unit:ppm)

. . in Strengthen
Classification Ig)e; ;)VV ater K} eﬁle;; tion x}!}:gation Met-
NH; 4 0.8 0
Pb 0.1 0,02 0.01
Turbidity 50 0.2 0
KMnO4 16 2. 1 1
ER 103 18 15
E-Coli 1600 25 24
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Table 9. Relationship between NH; and Other
"Ingredient in treated Water

x| Pb | Turbidity|[KMnO,| ER | E. Coli
‘a | 7.5 l 0.85 0.1 | 0.017] 0.0079

NH;| b 0.65} 0.63 0.57 | 0.60 | 0.62
r Mi 0.85 0.8 {0.72 | 0.79

a & b: from the Regression equation
r : Correlation Coefficient
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