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Summary

The water pollution in rivers and lakes used for water supply is
getting serious, due to discharge the domestic wastewater and sewage
treatment water straight into those waterbodies. This practice causes
the eutrophication by increasing the concentration in the Nitrate and
Phosphate, so the water purification process such as rapid filtration, etc.
cannot supply the safe drinking water.

The drinking water supply in Cheju entirely depends on the ground
water and recently the polluted ground water bores are increasing. In
1993 Cheju Province Health~Environment Institute reported that the
ground water quality of 26 of 93 bores under the drinking water quality
standard. Therefore there are many investigation In the needs of the
nitrate removal in the drinking water in the regin with no alterative
water resources.

In this study, the following results -are obtained to remove the nitrate
using porous plastic media in biofilm filtration process in which uses

ethanol as external carbon source.

1. Over 90% of nitrate is removed after 10 days of experiment.

2. The nitrate removal rate on filtration velocity is about 100% at

50m/day and 100m/day, and about 56% at 200m/day. The removal

rate is reduced in 27% at 400m/day.

3. Using ethanol as the external carbon source, denitrification Kinetic



is 1st-order. Denitrification constant k is 8.004(hr '). The amount
of the denitrificated-Nitrogen is increased as the contact time

increased.

. Deoxydation rate constant 7is 11.895(hr h,

. 0.968g of ethanollas TOC) is needed to remove lg of nitrate and

0.291g is required to remove lg of dissolved oxygen.

Hyphomicrobium spp. is the dominant microorganism in the

filtration bed.
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QdN=7y dV (2-3)

A 2-19M 9] y=—kNE 4 2-3° st o33 2o

Q dN=—kN dV (2-4)

A 2-4% AARYsd FH No 9 N, 0} VApololA At o5t
Z2oh
[ -1 [Fav (2-5)
N N Q)
No @ ¥+-&Zd fds< 713% =(mg/L)
Ne : #3228 &5 71 F%E(mg/L)
Vo ooukeE - (m)
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Nitrate reduction

2HNO, —ngo 2HNO, 211 5 [HON= NoH] —+4H. onpy, 01 Eg’o 2NH,

- o - +2H
Denitrification -H20 ~2H,0
N2O _+2H_> No
-H0

Fig. 2. Pathway of nitrate reduction and denitrification reaction

A3 Y (Nitrate reduction)S Z A 371A] A2z BHWE 3175 24

¥ ¥ (Assimilatory  nitrate reduction), ©]33 A3t (Dissimilatory

nitrate reduction), 3 (Denitrification)?] W2 A 22 FEHAC} ztztol A
22 Y F33 Qe f1A9 HAFHES Y3t #YF=

2=

$ol3, o8ty AuBde WM BN F B & Yov] Az5EA
29 Aol ARAFEMZA olgHo} e

G ol7x BB,
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12NO3 +5C,H;0H — 6N, +10HCO; +9H,0+20H™  (2-9)
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1976) # 4 $& F2FIHAE F=(Kurt S 1987, Werners} Kayser
19D) =HFFHe S+ 237 Ykgoz A4 da B¥a
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AR ZFEE 7M1 33, vt27 38 A Folth

weta 2 AFoMe oledg x2S w 45 e 34 EebxH
o A(DAIWA media)E& 2389 i A2 dAsA AP o] &d =
22e e 283 AAL Table 1o YERAAG. FAAH & F& AKX
2 7o) 238~457mm, T3 75%, Bl EWZ 992x10°m/m, BlF o] 0598
ERg 7 2SS Yelda Ut ol Zeprd A4S AEY o
o] LA 7h 2 AHL dMA FHEIE 33T F Ax, AFAAE
ANZHE 58 F den, uAdE RAagdAo AX FiI o4
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°
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Table 1. Physical characteristics of packing media

Item Plastic media
Diameter(mm) 2.38~4.57
Specific gravity 0.59
Degree of circular 0.73
Porosity(%6) 75.0
Specific surface area(m’/m') 9.92 % 10
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Table 2. Water quality of raw water
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Item Concentration

Temp. 22 ~ 25T

pH 72 ~ 718

DO 7.3 ~ 8.3(mg/L)

NO; 021 ~ 1.84(mg/L)

NO3 10 ~ 15(mg/L)

PO,’ 36 ~ 54(mg/L)
Ethanol 12 ~ 29(as TOC mg/L)
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Fig. 15. SEM photograph of Fvphomicrobium spp. in biofilm reactor
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