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ABSTRACT

The objective of this investigation was to evaluate applicability of precoat filtration that can be substituted for rapid

sand filter of conventional water treatment system(CWTS).

Precoat filter used in this experiment are candle filter. Element disk of candle are pore size 10 pm(R), 20 um(B) And
diatomaceous earth are cake pore size 3.5 um(Standard Super- Cel; A), 7 um(Hyflo Super-Cel; B) and 17 um(Celite
545RV; C). 2 kg/m? diatomaceous earth is used for precoating, it coated candle in 5~6 mm thickness.

1. Al adsorption dosages by diatomaceous earth used in experimental are Hyflo Super-Cel 0.843mg/g, Standard Super-

Cel 0.782 mg/g and Celite 545RV 0.766 mg/g.

2. Filtrate of precoat filter during 60min are R-C combination 20.7(m*m?)> B-C 18.3(m*m?> B-B 15.0(m*/m?)> R-

B 12.9(m’/m?)> R-A 11,093(/m?).
3. Water quality of precoat filter effluent are thus,

KMnQ, consumption are 1.10~2.20 mg//, removal rate are 30.9~65.6%. They are R-A 1.10(mg/l)(removal rate

65.6%). R-C(2.20 mg/l)(removal rate 30.9%).

4. AP are not detected with all combination, removal rate 100%.

5. Considering water quality and flux, continued running time of R-A combination is 7 hr. Accumulated filtrate are
744 m*fm’, average flux is 177.2 /m* - min. And filtrate per diatomaceous earth 1g are 37.2 1

6. R-A effluent's water quality are KMnO, Consumption 1.10(mg/l), DOC 1.161 mg/l, Al 0.0 mg/l, UV,5, 0.016/cm,
Turbidity 0.1(NTU). R-A combination is suitable to precoat filtration for the settling basin effluent treatment.

Keywords: settling basin effluent, diatomaceous earth, precoat filtration
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TEHTE precoatt A#7)0] HRE slumyE 3-55)
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2. MEx=
B Ao ARSE Adge #3EA]l DEFE HHA
FEFE ARG AR5 $£22 200~23.9°C,
pH 6.7~70, KMnO, AH % 32~34mg/l, turbidity
0.22~0.23NTU, SO 7.72~775mgl, Al* 0029~
0032 mg/l, DOC 1814~1818 mg/l 2 UVag 0017~
0.019 cm™ o]tk

3. Algjahy

1) TRES] Al* §2ad
THRES] Al FEEE dolrr] 8 250 m!
dAEeg sz AYFTA FUEel 35um

(STANDARD SUPER-CEL ; A), 7um(Hyflo Super-
CEL:B), 17um(CELITE 545RVC)?] TZEE 1, 2,
3% 5g & 7kzE Yo B AP [0mg! £4E 100ml
A gy PR3l fﬁ%él% 710041 20+0.5°C, 120 rppm
OF 24hrEdt HEAZ F AH3le] AP FLEE &
datich.

Al 10mg/l 892 Al(SO,)y 16H,0 0.12672 g%
ZFT 10 BAA AFXSNeH, FREE S5F
2 73] AFsle Axe T ARSI
2) Precoatdl] ARE-Sh= FRES] A4 ARR-EF
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1 913 3= 20 ume] LYHES) #2E A, BH C
slury® 2HEo] 242F 1, 15, 2 3 3kgm*4 30%
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AbsHR Tt

3) oA AHE 3 A 49
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Table 1. AP*adsorption capacity of diatomaceous earths

Al+3 Al+3

Classifica Usage adsorption adsorption Removal ifﬁlggf
-tion (g) quantity capacity (%) (me/l) ’
(mg) (mg/g)

1 0.782 0.782 78.2 22

2 0.832 0416 83.2 1.7

A 3 0.841 0.280 84.1 1.6

5 0.872 0.174 872 1.3

1 0.843 0.843 843 1.6

B 2 0.953 0.477 95.3 0.5

3 0.984 0.328 98.4 02

5 0.983 0.197 98.3 0.2

1 0.766 0.766 76.6 2.3

2 0814 0.407 814 1.9

¢ 3 0.850 0.283 85.0 1.5

5 0.928 0.186 92.8 0.8

Removal rate(%4

| .
LE Diatom-A Diatom—B8 Diatorn~C !

Using Dosage{g)

Fig. 1. Removal of AP** as adsorption of diatom. earth.

Table 2. The precoat properties according to diatomaceous

earth dosage
Items Diatome. tlI:iI: I:r?::s Precoat state Pressurcza
dosage (mm) (mm) (kgf/em®)
1.0 kg/m* 3.2 mm poor 0.5
s aﬁ‘dard 1.5 kg/m®* 4.8 mm thin 20
SuperCel) 20 kg/m® 64 mm  good 24
3.0 kg/m* 9.6 mm good, thick 3.6
1.0 kg/m* 3.2 mm poor 0.0
(Hljﬁo 1.5 kg/m* 4.8 mm thin 0.8
Super Cel) 2.0 kgym* 6.4 mm good 1.0
3.0 kg/m’ 9.6 mm  good, thick 2.8
1.0 kg/m* 2.9 mm poor 0.0
(Cecme 1.5 kg/m®* 4.4 mm thin 0.6
545RV®) 2.0 kg/m* 5.9 mm good 0.8

3.0 kg/m* 8.8 mm good, thick 22

2. 1ZE 0{BjAE

1) FEE] A AMeF

2 20ume dYWEY FXE A B ¥ C9
slurry® 1~3kg/m™® 308 &<t precoatdt ¥ Xz
B, By 9 s35 BRE 2AlE Ase
Table 2¢] YERARATE.

Precoatol] AM&3 F2ES] %] 10kgm®™} 1.5ky
m’d = candle U9 YFRo] FHEHR) g} =
8 FA7E YR gl B 14-23NTUR E2o]
fEEHo 84 FH7IES 23N, HRE AL
#o] 20 kg/m’d W ZIUZE U4F 0.8~2.4 keflem?,

T 0.1NTU®IReH, 30 kgm?Y v ZIFE ¢t
8 22~3.6kgflem?, B 0.0~0.05 NTU St}

web B FREF AMS3le FxEe] e '
T 0.1NTU o3 A& 4 U3, precoat &
0.8~24 kgflcm®] 2.0 kg/m®] 7} HZFSiTI AlR
1=

3. ofxd ofmetEm flux MS)

1) 94 R-A, B 2 C9 =2 flux A3

A R-A, B 2 Co AFAZH] w2 ¢E7 flux
W3} W FHG8S Table 37 Fig. 201 JeRAATh.

A R-AS] APFLE $HE719 2.5 keflem®, SE-
% 28 kgffem?, 302 ¥ 3.5 kgflem®, 602 F 3.5
kgffem®2 S7FE AT 2470 5% Feo} F8A T3}
fluxe 22 243 I/m* - min?t 164 I/m? - min®| 1t}

oA R-Bo| A3etEe %710 1.1 kgflem?, 5%
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Table 3. The variation of the flux and pressure during precoat filtration with R-A, R-B, R-C
R-A R-B R-C
[tems  Pressure Flux Filtrate  Pressure Flux Filtrate  Pressure Flux Filtrate
(kgf/em®  (I/m? - min) (Im?  (kgflem®)  (Jm?-min)  (Ym?  (kgffem®)  (J/m?- min) (I/m?)
start 2.5 272 0 1.1 400 0 1.0 550 0
5 2.8 243 1,213 1.1 375 877 13 424 2,120
10 29 213 2,280 1.1 350 3,627 13 407 4,155
15 3.1 187 3,213 1.2 325 5,251 1.4 377 6,040
20 34 181 4,120 1.3 290 6,701 14 360 7.840
25 35 181 5,027 1.4 253 7,965 1.5 360 9,640
30 35 181 5,933 1.6 204 8,987 1.7 350 11,390
35 35 179 6.827 1.8 177 9,871 1.8 347 13,125
40 35 176 7,707 2.1 150 10,621 1.9 343 14,840
45 35 176 8,587 25 140 11,318 2.0 317 16,427
50 3.5 173 9.453 29 115 11,893 2.1 307 17,960
55 35 164 10,273 32 106 12,424 2.3 291 19,413
60 35 164 11,093 34 102 12,933 24 275 20,787
30min 2 Llkgflom? 30% & 1.6 kegffen®, 60% § 34
W 30 kgfem®® Z7MEIQITh SAAA SR F b fluxe
25 375 iim’ - min, 60% F F3 fluxe 102 /m’ - min®)
.
o7 R-C] o#AYH2 2271 1.0kgflen?’, 5&
7 kgffem?, 605 T 2.4 kef
A 5E F 3 fluxs

Flux(f/m min)
CIFLUXR-A Fitrate ESmaFLUX R-B Filtrate @mm FLUX R-C Filtrate
" —e—Filtrate R-A Flux —a—Filtrate R-B Flux  —e— Filtrate R-C Flux 0

§

T 13kgliem?, 30% %

femZ F7HE AT

424 I/m* - min®| 32, 6
Z=o] 10pme! AHWE RE AE-3Sle] oz 43

1
Gl
& %3} fluxs 275 l/m’ - min

©
0%
270l

s I U T

10000 -
8000 |
600.0
:424.0
400.0 w
P35 4
2000 | M
0.0 : .
5 10 15 20 25Ti1:;l§)e(2]5m)40 45 50 55 60 o]giq_‘
Fig. 2. The variation of the flux during precoat filtration time © N
with R-A, R-B, R-C. g glel AAES FFh ot
Table 4. The variation of the flux and pressure during precoat filtration with B-A, B-B, B-C
B-A B-B B-C
Items  Pressure Flux Filtrate Pressure Flux Filtrate Pressure Flux Filtrate
(kgf/cm?®)  (I/m* - min) ({/m?) (kgf/lem?)  (I/m? - min) (Im?) (kgf/em?)  (M/m? - min) (Iim?)
start 1.3 240 0 1.2 349 0 0.9 402 0
5 1.3 230 1,387 1.2 349 1,747 1.3 392 1,947
10 1.6 132 2,047 1.2 349 3,493 1.4 389 3,907
15 1.8 85 2,472 1.2 330 5,143 1.5 379 5,800
20 2.1 85 2,897 1.3 302 6,653 1.6 352 7,560
25 2.5 81 3,302 1.4 285 8,080 1.6 315 9,133
30 28 77 3,687 1.4 262 9,390 1.6 300 10,633
35 32 77 4,072 1.6 255 10,667 1.7 287 12,067
40 34 72 4,432 1.7 235 11,840 1.7 290 13,517
45 38 69 4,778 1.8 194 12,810 1.7 273 14,380
50 39 68 5118 2.0 166 13,640 1.7 264 16,200
55 4.1 64 5,438 22 144 14,360 1.8 231 17,355
60 43 62 5,748 2.6 144 15,080 1.9 201 18,360
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Fig. 3. The variation of the flux during precoat filtration time
with B-A, B-B, B-C.

1.0~2.5 kgffem®2 A 2=lo], 5B ouje] 1.1~2.8 kef/
e, FEAIE 24-35kgflem® Z71E0H, 60827
9] Foj3F TS R-C(0.8m’) >R-B(129 m’) >R-A
(111 m%e =02 ot}

2) 94| B-A, B ¥ C9 939t flux W

ox) B-A, B ¥ C9] AAFA|ITe] w2 4= flux
H3lZ Table 4, Fig. 39 Jehiow, qzr70-e
6082 7]FEo 2 33t

oz B-A9] A3 $Adz71 1.3 keflem?, 5%
F 13kgflem?, 308 ¥ 28kgflem?, 602 F- 4.3 kgf/
em’2 U EE AN S Fo FEA B3
fluxe 22 230 I/im* - mins} 62 I/m? - min® AT}

o7} B-BY ofA4fEe @271l 1.2 keflem?, 5%
3 1.2kgflem?, 302 ¥ 14kgflem?, 605 3 2.6kgf/
2 Z7Hch S 52 T B fluxes 349/
m® - min, 604 & £33} fluxE 144 Ifm? - min®| AT}

oA B-Co} Qe gz 09 keflem?, 5%
3 {3kgflem?, 308 ¥ 1.6keflem?, 608 5 1.9kgt/
em’E F7HEACH $ANA] 52 F F fluxE 3921
m? - min®]3, 60% F %34 fluxi= 201 /m? - min®]
pei=

F3Fo] 20ume! element BE AR5l ofz A3
fle] Aasg Fdstd ABYF L AR
0.9~1.3kgflem®Z A]2}E]o], SE oo 1.2~1.3 kef/
cm?, EBEAE 1.9~43 keflem®E S0 ™, 6027F
9] oS B-C(184m°) > B-B(15.1 m’)> B-A
$I1m)e] o2 Wt

4. TZE 0{B2| =3

Zh AR ozl HE, KMnO, 2FI%, Al %
UVaysa= Table 59 74t}

el HEE ZE Al 0.1NTU ©]3k2r
ALl 90% ol T, KMnO, 8% 0.948~

Table 5. The water quality of precoat filter effluent

KMnOy Al
Items Consumption (mg/l) UVasy
(mg/D
Raw water 3.20 0.029 0.017
R-A 1.10 N.D 0.016
R-B 1.18 N.D 0.016
R-C 2.20 N.D 0.014
B-A 1.896 N.D 0.013
B-B 1.20 N.D 0.014
B-C 1.264 N.D 0.014
Rapid sand 1.5~2.5 0.02 -

filter effluent
N.D; Not detected

Table 6. The selection of optimum condition

KMnO, consumptiom

Items  Pressure I:iltrate . Conc. Removal
(I/m* - 60 min)

(mg/h) (%)
R-A 4.1 11,093 1.10 65.6
R-B 39 12,933 1.18 63.1
R-C 1.6 20,787 2.20 309
B-A 4.5 5,748 1.896 40.8
B-B 2.5 15,080 1.20 62.5
B-C 1.9 18,360 1.264 60.5

2.20mg/IEA] A 7180) 31.3~70.4%°11, AP AZH
A et

5 n=E o{zfe] MY =A

TERE 3] HA 278 golir] Y8 A7
60% $-9f = AR 2 A35e] KMnO, 4H]|
%2 H| 3] Table 6ol YRS

602 Feto] o327k R-C 208>B-C 184>B-B
151>R-B 129>R-A 11.1>B-A 57’8 &AM E
57 ig=

of 9] KMnO, 48 #FE R-A 1.10<R-B 1.18
<B-B 120<B-C 126<B-A 1.896<R-C 220 mg/!
9] AHo, MAELE 30.9~65.6%°1t .

71& A4 o3l KMnO, 403K 1.5~2.5 mg/
P1BEE FZE o¥o] KMnO, AH|F°] F4437A
3] FHAZE 1.5mgl ©lskl ARs R-A, R-B,
B-B, B-Co|t}.

ARAA] FE2E RddHsiA] @ AEREATHE O
A T Ao oz R-A7F 1AZF oFeEo] 11l
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Fig. 4. The variation of the flux and pressure during precoat
filtration with R-A in the continued process (420 min).
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o Zrake. 372 o)At}
2) 0414—? =

4] R-A Ao A
2S Table 790 LRSI

EEREERSE RS

9574 AR fE25e] ARE ozl ddt A7 415

KMnO, &H#-2 oA R-AY] S 1.1 mg/l,
AR 8] QA 1.5~2.5 mg/lEA A4 R-A oqm—?,]
Fo] ¥ 433l B=E o4 R-A 0.1 NTU, 55
o 372] T 0.05~02 NTUEA, oA R-A o zh9)
FHo] gwshy, FFLF T A R-A A5
Me ZAEEA itk F4593919] 25 0.02 my

TEREAN o5 {718 AAY AR LFew

wEAHe] Al 7hsAS 2AE flel] Eg
Al D AFA AR $&25E JARE A3
Aze o3 2k

1 Ao AME FRES] 1oy AP S22
Hyflo Super-Cel 0.843 mg, Standard Super-Cel 0.782
mg 2 Celite 545RV 0.766 mgP) AT},

2. N7 B9 A3 FEE 94 RC 207 mYm?>
B-C 184mm’>B-B 151 m%m’>R-B 12.9 m/m’>
R-A 111 mYm*%] ¢£22 @alth

3. o372 KMnO, A &mg/e A7 R-A 11
FAALE 656%)<R-B LISHAE 63.1%)<B-B 1.20
AAL 625%)<B-C 1.26(A7& 605%)9 =+=2
&z

4. F2A 2 fluxE 23T 0 7P $953) AAE R-
AclH, TAIZE F8F Aol 744’ m’ BN W
A3} fluxe= 177.2 Ifm? - min®) 1, FZE | g3 A5
e 372010t

5. oiFree] £Ee KMnO, £8% 1.1 mgl, DOC
1.161 mg/l, AP* NDEAH EFE45374 4% o772 o
el £FA(KMO, AB1%F 1.5~25mg/l, AP 0.02
mg/HR Tt F5 33t

wEhr] FERESHE FE BHN B S A

b
12

3
:

MJ

T

(¢3

Table 7. The water quality of settling basin effluent, diatomaceous earth filter effluent, rapid sand filter effluent

Settling basin

Diatom. earth filter

Rapid sand filter Criteria of tap

ltems effluent effluent effluent water
pH 6.7~7.0 6.7~7.0 5.8~8.5
KMnO, Consumption 3.2~3.4 mg/l 1.1 mg/l 1.5~2.5 mg/! 10 mg/l
Turbidity 0.22 NTU 0.1 NTU 0.05~0.2 NTU 0.5 NTU
Al 0.029 mg/l 0.02 mg/! 0.2 mg/
DOC 1.814 mg/! 1.161 mg/l - -
UV,ss 0.017 cm™ 0.016 cm™ - -
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