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Abstract

Characterization of particle behavior is becoming more important in performance evaluation of
water treatment system as well as in operation of the system because conventional parameter,
turbidity has lack of explaining ability on small sized microorganisms such like Cryprosporidium
etc. Accordingly, particle counter has been introduced in evaluation and operation of the
treatment system. However researches on the relationship between turbidity, particle count and/or
different sand/anthracite sizes have not been concurrent. Therefore in this study, the relationship
was investigated to improve performance evaluation of sand filter so as to help choosing
sand/anthracite effective size as a design parameter of water treatment facility. According to the
results, too small or too large effective size media filter reached to turbidity limit(0.INTU)
earlier. However, because shallow sand layer may cause early breakthrough, the depth of sand
layer should be provided enough in order to compromise water quality and productivity.
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Introduction

Characterization of particle behavior is becoming more important in performance evaluation of
water treatment system as well as in operation of the system because conventional parameter,
turbidity has been reported to be less sensitive particularly at low turbidity (Han et al, 1998;
Shim et al, 2001). Also many studies relating to this topic by utilizing measurement of particle
count in unit operation and process are on going worldwide(Emelko, 2003; Hsu er al, 2003).
Accordingly, particle counter has been introduced and its adoption is now considered as one of
the useful approaches in this field. In this study, dual media rapid filters with various sizes were
investigated particle count and turbidity to help choosing sand/anthracite effective sizes as a
design parameter of water treatment facility.
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Methodology

Sand and sand/anthracite were used for dual media of the filter. Overflowing water from the
sedimentation basin of Guwi water treatment plant was used as an influent of the filter.
Schematic diagram of the plant is shown in Figure 1. Experiment was conducted in different
effective sizes and depth at filtration rate 240m/day. The operating conditions are given in Table 1.
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Table 1 Operating condition and raw water quality

equalizer Mmasterfiex
] - g 3 ] . ... de of deof depth depth of
P pmm“h "] mode zg;f;%r;?elg sand anthracite of sand anthracite
waste i (mm) (mm) (mm) (mm)
A 1.40 040 079 200 353
T e B 140 045 088 225 393
u C 1.40 0.50 0.98 250 442
4 D 1.40 0.55 1.08 270 486
head loss 3
raw water tank heckpont =1 | |unthacte  E 1.40 060 118 300 530
I+
o 3 F 1.40 065 128 325 574
- =i  sand
g@ I mberr G 1.40 0.70 1.37 350 619
backwash 8
pump d H 140 075 147 375 663
Figure 1. Schematic diagram of the rapid filtration plant.
Result and Discussion
1. Comparison of filtrate quality between each size mode
g maceA =" " node B = "
e e | w A e
= S
é:: T iy :‘?'L_&!f/\"\ 1ol i e f} .“g ‘g ::: e hdd o f’\* m;slum%&""l"’m\'ﬂiq@ﬁﬂ“‘wh '“g
£ T Y &“—M‘., P o
0 ! \\__ [P, . Wit A 109 b L'\. A PR E
“ E I A 118 “ l, i S g w"'""’ EN1Y
= b . o b = e
. 113 t1] " + + 12 " 3 “
tikration tenelhel faration tmelhd
Figure 2. Size distribution and turbidity Figure 3. Size distribution and turbidity
at mode A. at mode B.
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Figure 4. Size distribution and turbidity

at mode C.
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Figure 6. Size distribution and turbidity
at mode E.
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Figure 8. Size distribution and turbidity
at mode G.

[T B S s e e

Wi —x
- 2~4um .
0
e M
z —
e 1HEY ’
1TH
gum —s
k-]
Lim
T wm
E-3
w
“y
I
o =
R ot < -~
L] k3 i1} an + " R

fittration time(hr)

Figure 10. Size distribution at 2~4um.
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Figure 5. Size distribution and turbidity

at mode D.
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Figure 7. Size distribution and turbidity
at mode F.
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Figure 9. Size distribution and turbidity
at mode H.

. Comparison of size distribution and turbidity by size window
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Figure 11. Size distribution at 4~7um.
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Figure 12. Size distribution at 7~14um.
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Figure 12. Size distribution at 20~25um.
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Figure 13. Size distribution at 14~20um.
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Table 2. Relationship between particle count and turbidity (8

o Mode | 4 B c D E F G H
Size window

2~4um 0.31 0.26 0.18 0.30 0.35 0.57 0.37 0.19

4~Tum 0.24 0.56 0.26 0.19 0.65 0.41 0.19 0.32
7~14um 0.15 0.75 0.16 0.18 0.56 0.35 0.22 0.31
14~20um 0.13 0.66 0.12 0.15 0.50 0.36 0.23 0.22
20~25um 0.13 0.71 0.67 0.14 0.57 0.33 0.18 0.31
25~100um (.32 0.33 0.11 0.12 0.01 0.16 0.04 0.46
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Conclusion

Turbidity of filtrate water from too small(mode A, B) or too large(mode G, H) effective size
media was high and it didn’t go down under 0.INTU. For duration of filtration, mode C was
shortest among other modes(C, D, E, F) and mode D, E & F didn’t reach to turbidity limit
during filtration.

Particles of size over 7um were removed well every mode while removal at 2~4 & 4~7um size
window were different; particle count of mode A, B, G & H was more than 50 and that of C,
D, E & F was below 50 during most filtration period at 2~4 um size window; particle count of
mode A, B, G & H was more than 25 and that of C, D, E & F was below 25 during most
filtration period at 4~7 um size window.

Relationships between particle count and turbidity were low at all modes. It shows that it needs
the introducing of on-line particle count monitoring.
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