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Abstract : In this paper, 4 bundle modules of PVDF hollow fiber membrane from Woori Tech company (Korea)
were manufactured in a treatment capacity of 10 ton/day. A membrane bioreactor (MBR) pilot plant was
installed at Sooyoung Wastewater Treatment Plant in Busan. An alternating aeration process was selected to
avoid the concentration profile of suspended solid (SS) in the MBR. For stable operation, raw wastewater with
mixed liquor suspended solid (MLSS) of about 1,000 ppm, which was in-flowed from the aeration tank of the
wastewater treatment plant, was fed and filtered through the pilot plant. Subsequently the pilot plant were
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washed three times with washing water: once with ethanol solution, once with a solution of 5% NaOClI, and
finally with washing water. After the chemical washing, the remaining water in the MBR was fed into the pilot
plant. As a result, the SS removal efficiency was found to be more than 99.9%. The amount of filtrate with the
aeration tank influent decreased by 16%, compared with that from the initial conditions, giving rise to 30%
increase in the suction pressure. These results were used to set up continuous operation conditions. The results
from the continuous operation with influent MLSS of 1,900 mg/L showed that the SS removal efficiency was
about 99.99% and that the amount of filtrate and the suction pressure were 42~52 L/m’hr and 16~20 cmHg,
respectively, indicating stable operation of the pilot plant. However, for the reuse of wastewater, methods need to
be sought to avoid growth of algae which affects the SS removal efficiency at inlet and outlet of the permeate

tank.
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Table 1. Specification of membrane module
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Table 2. Operating condition of MBR

Items Specifications Items Operating condition
Module type Top head Product to be filtered 1,000~15,000 MLSS
Module dimension H: 900 mm, W: 75 mm, L: 580 mm Operating temperature 0~60C normal, 80C max.
Module material ABS Operating pressure 0.1~1.0 kgf/crf
Net weight 6 Kg Operating pH 2~12
. . . Suction < Idle < Backwashi
Adhesive Poly-urethane / Epoxy resin Operating steps ucton (it (; wate?)c washing
Type Hollow fiber Backwashing pressure 0.5~1.0 kgf/crt
Surface area 15 m Chemical usage H,0, / NaOCl
Pore size 0.1 um * influent interval from the sedimentation tank : 1 minute
Porosity 45%
Hollow fiber looseness < 0.5% .
Table 3. Component of aeration tank
460 IMH with drinking water,

Flux 25C

at Component Concentration (mg/l)
Membrane material PVDF (polyvinylidene fluoride) CODwma 140~150
Characteristics Hydrophilic CODer 410~420
Hollow fiber outer diameter 2 mm T-N 11.3~13.5
Hollow fiber inner diameter 0.5 mm T-P 1.2~1.4
Hollow fiber tensile strength 220 N SS 1,000~2,100

B2 930 Jbg B9 4 FLOE BA WA Azt =
Fo) Yejs 4B U5 TEE B o5 AePe )z

Yol MR pilot plantE Z}z} VERYA T

2.4, Pilot plant J1RE

Figure 13} 7+o] A4 pilot plantg] 7] Q=& Figure 2¢])
etk RS AREole A9 2F w8 oiE 9
&S nAs] g8 ojae P2y AT 2 TRYE A
she WA S Mgsiglon] NPT S HA|5te] A&HQ] o

B FRCIM o e TS WA A8 ojFHAE o] g

(a) (b)

Figure 1. Photographs of (a) membrane module and
(b) pilot plant.
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Figure 3. SEM micrographs of the surface and cross
section of membrane.
(a) Surface(X 200), (b) surface(X 4,000), (c)
cross section(X 200), (d) cross section(X 4,000).

Figure 4. The expanded view of a photocatalyst layer of
PYDF membrane.
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Table 4. Filtration characteristics of the 2™ washing water

Compooent Concentration in Concentration of
the reactor (ppm) filtered water (ppm)
CODwua 1.87 0.87
COD¢ 11.00 2.49
T-N 1.88 1.00
T-P 0.22 0.14
SS 119.0 1.88

* Suction pressure:10 cmHg, permeate: 68 L/m’-h
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Figure 5. Initial operating condition of MBR.
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Figure 6. Permeate and suction pressure change of MBR
after back washing.
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(1st sampling point).
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