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Abstract: This study was to evaluate the performance of the Double stage Pore controllable fiber (DP) filter system as
the pre-treatment of the RO membrane. The evaluation for the pre-treatment filter was performed through the indirect meth-
od, SDI (Silt Density Index) measurement of the filtrate. This study was done during Jan. 3 of 2009 to Dec. 3 of 2009 at
OO Water Treatment Plant that was suppling industrial water to plants, and the raw water was contaminated lake water and
it was fed to the system after clarification with coagulation. The average turbidity of the feed water and that of the filtrate
was 0.79 NTU (0.28~4.01 NTU), and 0.16 NTU (0.04~0.50) respectively. And so the average turbidity removal efficiency
was 77%. The filtrate flow rate and the backwash water flow rate was about 230 m’/day and about 8.7 m3/day respectively,
and so the backwash rate was 3.8%. The data for some samples were obtained after a few days storage, and it caused the
higher turbidity and SDI;s as the storage time was increased. But average SDI value of the filtrate was 3.6 (2.26~5.00)
which was lower than minimum value required by the RO membrane manufacturer as the RO feed water to guarantee the

life time of the RO membrane. So, the DP filter system was enough for the application as the pre-treatment of the RO
membrane.
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Fig. 1. PFD of the serially connected two stage PCF filters
pilot.

Fig. 2. Photographs of the serially connected two PCF fil-
ters pilot.
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Table 1. Operating History During Test Period

Date Operating Status

1/3~2/23
2/24~3/22  Normal operation (Filtrate flow rate : 200 m’/d)
3/23~3/30 Normal operation (Filtrate flow rate : 230 m’d)

Normal operation

4/2~4/12  Normal operation (Filtrate flow rate : 170 m’/d)

4/13~4/17 Equipments maintenance

4/18~6/1  Normal operation

6/1~8/14  Normal operation (Flow rate data lost)

8/15~ Normal operation (Start coagulant dose, 17%
PAC 5.0 ppm)

10/1~11/17 Normal operation (Calibration error in the
2nd filtrate turbidity)

11/19~12/1 Normal operation
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Table 2. Measuring and Analysis Method

Item Unit Analysis equipments / Method
Turbidity  NTU On-line Turbidimeter
(HACH 2100P, Micro TOL)
SDI15 - SDI15 Method
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Table 3. Summary of Test Conditions and Results for Turbidity
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Fig. 3. Turbidity variations according to filtration flow rate.
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Test Average flow rate (m3/d) Average turbidity (NTU)

period Filtration Backwash Ratio (%) Feed 2nd Filtrate  Removal (%)
4/2~4/12 170.5 7.8 0.73 0.31 573
2/24~3/22 2023 85 0.77 0.23 704
3/23~3/30 2325 7.6 0.71 0.26 63.5
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Table 4. Performance of DP System During Whole Test Period

4 Q)8 o] 48 AeAE] A7 101

Filtration flow rate (m3/d)

Backwash flow rate (m3§d)

Backwash ratio (%)

237.5 (164.2~252.1)

8.93 (3.9~12.9)

3.8 (2.0~5.8)

Feed water turbidity (NTU)

2nd filtrate turbidity (NTU)

Removal efficiency (%)

0.77 (0.28~4.01)

0.15 (0.04~0.50)

76.9 (53.9~97.9)
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Fig. 5. Flow rate variations during test period.
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Table 5. SDI;s During Test Period

SDIs Turbidity (NTU)

Date Field analysis Lab analysis Feed ond filirate Removal

Value Remark Value Storage(days) (%)
1/16 3.19 Field - ) 0.62 0.14 774
128 4.08 Field - - 0.32 0.14 56.3
2/9 3.72 Field - ; 0.44 0.10 77.3
2027 432 Field - . 0.61 0.12 803
33 333 Field ; ; 0.27 0.08 70.4
6/9 2 539 1 0.50 0.12 76.0
6/19 . ; 042 0.09 78.6
6/19 495 Field ) - 1.82 0.07 96.2
6/25 i 6.43 2 1.82 0.20 89.0
713 6.28 2 0.89 0.18 79.8
7/10 6.56 4 1.10 0.19 82.7
n7 3.33 4 0.69 0.06 913
7/28 424 9 0.39 0.09 76.9
8/ 3.26 1 0.4 0.09 79.5
8/14 5.11 4 1.64 0.18 89.0
8/24 431 1 1.05 0.11 89.5
99 6.50 1 1.54 0.26 83.1
9/15 1 1.48 0.19 87.2

10/23 3.33 Field ; - 6 . 774
10/29 412 Field ; ] . . 75.4
11/13 3.14 Field ; ] . . 617
11/18 2.63 Field - ; . A 63.8
11/19 3.70 Field . ; . . 93.1

#AE IWZE TES Fig. 99 5 BRI} te Ag upe} Zo] Ao TEH &8 HUE 5 ¥
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Table 6. Summary of Feed & Filtration Water Quality

Ttems Feed water 2nd filirate
Minimum - 2.26
SDIl 5 Maximum - 5.00

1.7

Minimum

TDS (mg/L)

Minimum 3.05 3.12

TOC (mg/l)  Maximum 498 442

Minimum 0.0294 0.0329
UV254 (cm")

Maximum 0.0808 0.0794

Minimum 0.13 0.02
Turbidity (NTU)  Maxi

Minimum 6.44 6.31

pH Maximum 7.49 747
Minimum 15 25

Alkalinity . Maximum 88 79

Total Hardness Maximum

* . only for SDI measured samples
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THL AAYFHOLE ALY A 17% PAC & 5.0
ppme FY3ted A73tE Zo] RO AXETY +4
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A PCF 3349 o34 SDIE A 5.0 9A &
gkom Wi 323% B 2tk FF9AE PCF A H4EH
o] RO AA FAHLE FEI AL 7H5dE & F
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3.1.4. J|et B4

AAE Axel DP System &34 L9EZS A
Aoy F#sly] W&o TDS, TOC, UVas, pH, &2
g5, Axel fo] 24 244 FHHE SEFEY
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