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2 ¥ E AT REve] dukd A H wilo] ohd A AMHE SHAA, 4% waA B Azt
u gojasjuto 2 AT BE5E Aade i GAH F7) ¥ 9agya (TMP), 39 9% JA9$
AZAS FE39th AR BDE 022 1488y, AFEAANT FDL 4~32F, TMPE 1.0~30 kg/end,
42 053~1.09 cm/s® WA A}, B3 HHzAL B Faa4 (J/)) 2 95 (Vp), 4egd o
Ag (Rp9] WA nastdtt. o1 A3 HA JAHF7= BT/FT= 0083 (FT=8%)o.2, 7} =23 I
BT/FT=0.167 (FT=4%)5r} 937 B& 293703 98 4 YUt &9, TMP7t 37152 158 2712
Ho Be Vo 48§ Ay, f3Fe] 715 2% Uiy dFgoR e de Hava FYf45e Tt
Sto] B VoE 48 = dth 2¥9EE AAEL X 5% o4, FstHsth wlak (COD¢y) 45~83% %2 =90
Y, 408 E (TDS)S 4% 10% olstz Wit

Abstract : In this study using No-back-flushing, which was not the general back-flushing method of
membranes, the discharged wastewater from a paper plant was filtrated by 4 kinds of tubular carbon ceramic
ultrafiltration membranes. We could investigate effects of No-back-flushing period, transmembrane pressure
(TMP) and flow rate, and find optimal operating conditions. The N:-back-flushing time (BT) was fixed at
40 sec, filtration times (FT) were changed in 4~32 min, TMP in 1.0~3.0 kg/em’, the flow velocities in 053~
1.09 cr/s. The optimal conditions were discussed in the viewpoints of dimensionless permeate flux (J/Jo), total
permeate volume (V) and resistance of membrane fouling (Ry). Optimal back-flushing period was BT/FT=0.167
(FT=8 min), in which more Vi was obtained than that in BT/FT=0.083 (FT=4 min) which was the most
frequent back-flushing condition. Then, rising TMP should increase the driving force, and more Vr could be
accumulated. And rising flow rate should decrease membrane fouling, increase permeate flux, and more Vr
could be produced. Average rejection rates of pollutants were higher than 95% for turbidity and 45~83% for
CODc, but rejection rates of total dissolved solid (TDS) were lower than 10%.
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Fig. 1. Apparatus of ultrafiltration with periodic
No-back~-flushing system.
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Table 1. Specification of tubular carbon ceramic membranes used in this study.
Module M8 M9 C005 C010
MWCO (Daltons) 50,000 300,000 0.05 ym 0.1 ym
QOuter diameter (mm) 10 10 8 8
Inner diameter (mm) 6 6 6 6
Length (mm) 250 250 244 244
Surface area (cm’) 47.1 47.1 46.0 46.0 .
Company Tech-Sep Koch
o Active layer: Zirconium dioxide . .
Material Support laver: Carbon Carbon fiber
Table 2. The quality of wastewater used in this study.
Membran TDS (mg/ () COD (mg/ () gx (NTU)
ane Range Average Range Average Range Average
M8 4451 ~5781 5265 65~205 142 3.0~155 8.1
M9 337~5181 2435 60~149 92 2.4~166 5.8
C005 5391 ~6091 5767 69~152 93 1.9~50 3.4
C010 4531 ~5661 5134 117~200 155 4.3~155 8.4
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Table 3. Analytical methods of water quality.
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Fig. 2. Optimal filtration conditions of the N»-
back-flushing period after 3 hrs’ oper-
ation (TMP= 15 kg/em’, Flow rate =
2 ¢ /min).
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