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Abstract
Membrane system has been increasingly considered as a safe and cost-effective water treatment process especially in case

of small scale water works. This research is a basis of membrane application in water works through a long period test with
obtaining operation skills and evaluation of water quality and cost competitiveness. For the research, the UF membrane
system was installed in small water treatment plant that uses river-bed water as raw water. The system was consisted of 2
stage membrane and operated in constant flow mode (Flux: 1.5, 1.0, 0.9, 0.6). In each different flux condition, TMP trends
were showed better results at lower flux condition. And through the high flux condition test, it is certified that membrane
system could deal with breakdown of one stage. Water quality of permeate was satisfied the water quality standards
especially turbidity. To know what mainly causes fouling on membrane, the test by membrane with several cleaning agents
and EDX analysis have done in lab. Through the tests, ferrous concentration in raw water, backwashing water and membrane
surface etc. was high and it causes fouling inside and outside of membrane. So acid cleaning using organic acid such as oxalic
acid is necessary in Chemical in Place (CIP). At the economical aspect the electrical cost of membrane system is higher than
that of slow sand filtration but labor cost can be reduced by automation. However, the use of labor should be determined
considering effectiveness and stability of operation. Because during the operation, there are several breakdown such as

electrical shock by lightning, water drop in summer, etc.
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uRs 7 A= Asahi-KaseiAl LOV-5210
Stelofat AR
22|EHMWCO) 80,000 dalton
Z7|E42H25°C, 1.0 kgf/cm?) | 0.3~0.7 m3/hr
ox x= s H(kgl/en) Z[cH 3
& pH 2~10
|8 ofnt HA () 41
25 Z0(cm)/21 (mm) 222.7 /140
9 XHEPAN (Polyacronitryl)




N
0’0 ]
Tk
e
=
o
oy
1
00
oy
&
o

AL SIOR| =
227 45, pp. 429-436, 8¥. 2008

Table 2. 2877t 2 T L Flux RHEEZ Het
A AZ B AZ gl
F2Hm3/hr) Flux(m3/m2—-%) F2m3/hr) | Flux (m3/m2-&)
03.06.09~04.04.03 6.8 1.00 6.8 1.00 : 9}3“.';0.24 BAE 11Xt &t
04.04.04~04.10.07 6.2 0.91 6.2 0.91 0511 21 A B 1
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Mg = 180 23,3
1. 2% HNO3z (1 A[ZhH ND 55
1 Xt 03.10.23 2. 0.1% NaOCI+0.4% NaOH (2A]zZh) ND ND
3. pH 2 HNO3 (1 AlZh) - -
ME = 67 65
ME ™ 170 21.2
1. 2% HNO3+2% 24k (2412 54 2825
2xt 04.09.17 2.0.1% NaOCI+0.4% NaOH (2A] ND ND
3. 2% HNOs+2% At (24]2H 2 14
ME = 32 116
Table 4. 3fstMlE 2ol 2 MEs
Al E 3=ZE(%)
Al A 12
1 2% Oxalic acid (1hr) 83
2 5% Nitric acid (1hr) 76
3 30% Nitric acid (1 hr) 85
4 5% Chloric acid (1 hr) 84
5 5% Sulfuric acid (1hr) 86
6 5% Citric acid (1hr) 46
7 2% Nitric acid + 2% Oxalic acid (1 hr) 79
8 1000ppm NaOCI (1hr) 12
9 0.4% NaOH (1hr) 28
10 1000ppm NaOCl + 0.4% NaOH (1 hr) 28
11 pH?2 Nitric acid (2hr) 16
12 2% Nitric acid (1hr) — 1000ppm NaOCIl + 0.4% NaOH (2hr) — pH2 Nitric acid (1hr) 62
13 5% Sulfuric acid (1hr) — 1000ppm NaOCI + 0.4% NaOH (2hr) — 5% Sulfuric acid(1hr) 86
14 | 2% Nitric acid + 2% Oxalic acid (1hr)— 1000ppm NaOCI + 0.4%NaOH (2hr) —2% Nitric acid + 2% Oxalic acid (1hr) 83
15 2% Nitric acid + 2% Oxalic acid (2hr) — 1000ppm NaOCI + 0.4% NaOH (2hr) —2% Nitric acid + 2% Oxalic acid (2hr) 92
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NaOH 2417k AI7d — pH 2 AAF 1X7E A A] 3]&8-&0] 62
P2 TEI AP ETE D] S AR skt

Z27]-874 53009 %91 2004 99 1790) BAIE-S tha+
o7 9] AFA 7P =2 IEES vehd Ho R 3
Al9] skt o] HAEQILE &, 19A SFeAH-S 2% At
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Fig. 6. 2f0{IiA[HO] Mt HI1E 78|

Tof| AAGFS R 7MEA], 5% 715, 50% 715 A2 UE
o] 7lstgict. ojuff HEH|= Y M AH|EF 6,000kWh
71208 aro Ak arefste] Aok e 20kWE AHY st
gon eldu)= 101 2008t/ YR, A= v
W8 59 71, B 2040 0.5%/49= At
kit

%, 2 gojak AAgoA] Zulel IHHIE 1L 5HA]
oo Agn] W shH] 7|eH]-8-2 113k 300 m3/ Y A4k
H]8-2 174 ¥/m3, 17AY)7}F ZghE 272 396m3/ Y=
28 o4 ztol7t YRt oH, 7hsEo] 75% 9 50%= Wot
A= Qo= AAE]8-0] 100% 715 Al Bk 242} 23%,
1% “&s3k3ct. olet o] Aakmg-2 u| ] § - Fe}
7 Azl wheh ztol7h AR R AAH] 9 {lsliAle
JAAHE EolAY, 7Fselet B2 Bk AAksto] Adid
Q1 17gu] ] Rerg Fol= A 9 97l agt Ao
2 ZAEISIY, Fig. 62 Tl dofo] vl Hl&S
Ul A o= Q174u]7} wrojaas Ag4talgollA 7 & A
ghaadlS o 4= qich

KA E8F0] 5209/m3 duf £ 7hA] o} dhod )
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