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A Study on the Drinking Water Treatment by Precoat
Filtration and Activated Carbon Adsorption Process
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ABSTRACT

I performed the research about the drinking water treatment by precoat filtration and activated carbon adsorption pro-
cess in the D water treatment plant at Gwangju. D water treatment plant inlet water is supplied from Juam lake in Jeol-

lanamdo.
The results are as follows;

1. Element disk used in this experiment are R(pore size 10 pum), B(pore size 20 pim). And diatomaceous earth are
A(cake pore size 3.5 um), B(cake pore size 7 um) and C(cake pore size 17 um)

2. Filtrate of precoat filter during 30 min are B-C 102 > BB 5.7 > R-A 54 (m’/m?).

3. The water quality through B-C+AC and R-A+AC are DOC 1.76 mg/l, 1.288 mg/l respectively.

4. Total THMs produced by chlorination are 84.2 pg/l (B-C+AC), 66.11 pg/l (R-A+AC), 97 pg/! (rapid sand filtration

water) respectively.

5. The R-A+AC and B-C+AC process can be substitute of CWTS.

Keywords: precoat filtration, diatomaceous earth, activated carbon adsorption
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Fig. 2. Schematic diagram of activated carbon contactor.
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Fig. 1. Schematic diagram of precoat filter.
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Table 1. Proxymate analysis of diatomaceous earth

Diatom.  Diatom. Diatom.
A B C
Classificati
ion STANDARD Hyflo CELITE
SUPER- Super- S45RV
CEL CEL
Product method Calcined Flux Flux

Calcined Calcined

Color Pink/Buff =~ White = White
pH 7.0 10.0 10.0
Median cake pore size (1Lm) 35 7.0 17
Wet density (g/cm®) 0314 0314 034
Moisture (%) 0.5 0.1 0.1
Permeability, D'Arcy's 0.25 1.1 4
Surface area (m%/g) 12~40 20~45  30~55
Median paticle size (Lm) 20.9 30.1 46.5
Total 100 100 100
22 um 0 0 0
Particle Size 2~6 Hm 9 4 0
Distribution 7~12 pum 20 11 3
(%) 13~24 pm 27 24 16
25~48 pum 28 33 33
48 um2 16 28 48
Table 2. Properties of granular activated carbon
Items Contents Ref.
Materials Coconut -
Grain size 850 um/1.7 mm -
Bulk density 0.54 g/em® -
Specific surface area 450 m¥g -
Pore volume 0.49 cm¥/g -
Pore size >600A -
pH 9.54 -
Drying loss 4% -
Iode value 1,182 mi/g 2950
ABS value 22.5 ml/g <50
MBAS 171 mi/g =150
3) 2
dere AxEE7] 850 pmyl.7 mme) ofAlAIe] A&
X BT At YRl 8 orske

1,182 mi/lg, ABS 3t 22.5mlfg, WEA BT
171 mi/ge)2ith. Table 20 d@Aere] 548 et
Witk

ggw
NBSE FREQNST B HEAT T Y4
9} Ayl =28 v wddr). Fig 39 A4S
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Candle setting (Candle R,
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l Filtration (flux, water qualityTl
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Filtrate (water quality)——————l
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i
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i
i
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Fig. 3. The flowsheet of experiment.
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(Aldrich Co. humic acid sodium salt)ell th3F S8
2298 AANESIT WA 10 mg/l humic acid(sodium
salt) €288 A3} 0.IN-H,SO,Z pHE 7008 %
A% A, AEEEI el 24 100m ¥, 84
S 0.1, 02, 04, 06, 0.8, 1.0 ¥ 20g¥ DAZH
2 g3 3 2E39 F2AR7 A 2010.5°C,
120 rpmO2 4877F Bt HEAZ & o343t DOC
=8 s

2) FAE=4E

80 FHAERE gotRy] $ste] AtEeam
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o] w2 poC FEZ 2F3H
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AZF Smin F¢ AT F Ao HE, KMnO,
28, DOC ¥ UVyE 574 243kdtt.
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Fig. 4. Precoating pressure variation according to diatomaceous
earth dosage.
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Table 3. The variation of the flux and pressure during precoat filtration with R-A, R-B and R-C

Item R-A R-B R-C
Flux Pressure  Filtrate Flux Pressure  Filtrate Flux Pressure Filtrate
Time (Ym?-min) (kgf/cm?) () (/m* . min) (kgffem?) - () (I/m* -min)  (kgffcm?) )
Start 467 2.0 0 500 1.2 0 667 0.5 0
5 min 300 3.1 1,500 342 1.7 1,708 530 1.2 2,650
10 min 250 32 2,750 308 2.6 3,250 463 1.5 4,967
15 min 187 3.7 3,683 277 3.6 4,633 425 2.1 7,092
20 min 142 44 4,392 170 44 5,483 317 2.8 8,675
25 min 107 4.7 4,925 143 45 6,200 308 35 10,217
30 min 88 4.8 5,367 105 47 6,725 207 4.1 11,250
:';g‘é'"‘"'"i”) 30minﬁltr;8e(m') ' 2) o7 B-A, B ¥ C9o| o#A7kol] flux W3t} o
800 | es7 j 16 e
600 A} ZA element B FRE A, B 2 CE %
400 et SAAIZM wE flux$t 2L Table 437
200

0

strat 5 10 15 20 25 30
Time(min)
ZAR-A Filtrate B3 R-B Filtrate W R-C Fitrate —8--R-A Fiux —&— R-8 Flux —#—R-C Fiux |

Fig. 5. The variation of the flux during precoat filtration time
with R-A, R-B and R-C.
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Fig. 6. The variation of the flux during precoat filtration time
with B-A, B-B, B-C.

Fig. 6ol WPt

A7 B-A¢] %7] fluxe 467 /m’- min®) ¥, 3}
fluxes SAA7E 55 & 36%, 30% F 87% ZHAEHY
A, 27] 3087 AT 4,375 AT

a2 B-BY Z7] fluxe 567 Ifm? - min®|N3, S
fluxs A7 55 3 29%, 308 3 85% ZHAHA
A, 27] 3087F 43S 5,700 1At

ozl B-CY %7] flux: 633 I/ - mincl2, &3}
fluxes SAAIZF 5% F 26%, 30% & 66% ZHAEHS
A, 27] 3087 AFREe 10,171 Pt

AR ZA element BE AFEEF ¢ &7 3087+
aagage oA B-C 10,1717> B-B 5,700/ > B-A
4,375 031, element RS ARE-8F 79 R-C 11,250/
> R-B 67251 > R-A 53671 o2 Jeh}t 593
TREE A 399 35S B35 H element
disc 33°] 10um% w 2t} 20 umd W 238 <

Table 4. The variation of the Flux and pressure during precoat filtration with B-A, B-B, B-C

Item B-A B-B B-C

Flux Pressure Filtrate Flux Pressure Filtrate Flux Pressure Filtrate

Time (/m*-min) (kgflcm?) 0 (m® - min) (kgflem?) ) (/m? - min) (kgflcm?) o)

Start 467 2.3 4] 567 1.0 0 633 0.7 0
5 min 300 2.5 1,500 317 2.1 1,583 467 1.3 2,333
10 min 243 25 2,717 250 3.1 2,833 442 1.7 4,542
15 min 123 3.1 3,333 217 3.6 3,917 367 23 6,375
20 min 83 39 3,750 167 4.5 4,750 329 2.8 8,021
25 min 67 4.5 4,083 107 49 5,283 217 35 9,104
30 min 58 4.9 4,375 83 4.9 5,700 213 4.0 10,171

Korean Journal of Environmental Health, Vol. 30(5)



ool Holzl 2L ¥ 5 Asd), oRe due
o ol 7ol Wk A B4 Faok A
Aojzol SIgt cish Bk A7) MEolekE e
g,

3 XE o{2|e @HEA HIHE

TFRE Anee] e, KMnO, &¥%, DOC 2
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0.1 NTUoJ&ZA A7 &0 90% ©]’g°]1%05L, KMnO,
AH]ERR 2.41~542 mg/IEA] AAEL 30.5~65.3%°1
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Table 5. The water quality of precoat filter effluent

e CO’:SI\:;(;;OH DOC  UVy,  Turbidity
(me/l) (mg/l) (Abs/cm)l (NTU)
Raw water  7.80 2938 0.0290 1.1
R-A 271 2038 0.0300 0.1
R-B 451 2870 0.0310 0.1
R-C 542 2911 00320 0.1
B-A 331 2876 0.0290 0.1
B-B 3.01 2497 0.0289 0.1
B-C 271 2428  0.0287 0.1

Table 6. The accumulated filtrate and pressure and water
quality after 30 min in each conditions

30 min filtrate DOC Pressure
(m*fm?) (mg/l) (kgflem?)
R-A 54 2.038 49
R-B 6.7 2.870 4.6
R-C 11.3 2911 4.1
B-A 4.4 2.876 5.0
B-B 5.7 2.497 5.0
B-C 10.2 2.428 4.1
5.0 . s usd —eepoC 12
40 - - 10
I~ -8 &
g 30 - 5
3 ax
a8 20 4 é
b=t
10 2
00 1 0

RA RB RC BA BB 8C
Fig. 7. Filtrate and DOC comparison in each conditions for the
selection of optimum condition.
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o7 B-Cl 308 o#eEE 102 mo)a, Hakge)
DOCE 2428 mg/ield, 47| RA°] 30% ARFEE
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$HET TP 4EFY B4EE ©]83t9 humic
acid®] 53 E Filded, 24 A
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Al NotitsA}2] Norits Row 0.8 supra® k#t 5.962, 1/
n % 2465°]1, Calgon AF2] F-400(12/40)2 k7t
2548, 1/m 7k 3.597°1H, Picartel picabiol2 kgt
5574, 1n 3k 2.68901%tk ¥ AFNA] Freundlich
AT kel ¢ B9 dgdnEgeE A2 AL
B ERS ALg-sly, B dpoMe dag
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Fig. 8. Adsorption characteristic of humic acid in isotherm test.
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Fig. 9. The variation of residual DOC concentration according
to contcat time.

Table 7. Water quality through activated carbon contactor

Items corll(sll\l/[nrll;())tgon boc UV2_54
(mel) (mg/l) (em’)

- Raw water 7.800 3.938 0.029
R-A 2.711 2.038 0.022
R-A+AC 2.670 1.288 0.019
B-B 3.010 2.498 0.024
B-B+AC 1.960 1.614 0.018
B-C 2710 2.428 0.022
B-C+AC 1.860 1.760 0.019
D-filtration plant 1.950 1.697 0.019

filtrate

234%, 60% 29.8%, 90T 37.5% H 120 40%E
eklel & 979 BAY SRS FYUZALE
seow dAsgn.

6. TEE0{ - EMEEX ZHo| 2¥EH MHSM

TFE ospafo]l B 0] H):A S5 3 R-A,
B-B ¥ B-CY o345 A HEZ0) E3AT|N
FAL ZAksl] Table 79 YrERASITH

A oHEH AAEL FFREYIY A "gE
ok 90%, KMnO, ZHl & 30.5~653%, DOC 36.6~
48.2%°\ 1, FREAFIHEEES] 79 KMnO, &
BieF 65.8~76.2%, DOC 55.3~67.2%0)20cr. B4E &
zZtol ojsjA] KMnO, ZH|gke] AA&o] < 10%,
DOC AA&o°] ¢F 20% F7H= AT

7)€ D A, o329 DOC 5= 1.697 mgsl ¥}
23 oA R-A+ACSH oA B-B+ACE 7472} 1.288,
1.614 mg/EA F&EH R} $8slal, 97, B-
C+ACE 1.760 mg/[2A <8},

Table 8. THMs concentration according to chlorination

Items THMs

(ug/h
Raw water 113.78
R-A 88.10
R-A+AC 66.11
B-B 91.47
B-B+AC 67.77
B-C 90.10
B-C+AC 84.20
D-filtration plant filtrate 97.00

7. P40 28t THMs Y8

TEE oAz 8 849 AE2 AEsE 27 da
a=ste] A4E THMs® 35 Table 8 VFERASITH

T2E o349 THMs FXE 88.10~91.47 pg/i2A
A4RTE 196~22.1% 22, S Azl49 THMSs
TEE 66.11-84.2 ug/[2A YFRT} 26~42% WA b
ERstth. 8 o3 9 B8 Al THMs 5%
T 2¥ DATH Anenn B g 5ok

va B

FAT BES FREARIAE F& FHOE A
al & A2e o33 gk

I F2E 93719 27} 3087 dakake o] B-
C(102m*m%7}F B-B(5.7) 2 R-AG5AH2 <F 2mfolx
o429 DOCE oA R-A(2.038 mg/l), B-C(2.428)
4 B-B(2497) &A2 @ovg AN £4& 38
g o oA B-CE AME-shz Aol 71 e, 7=
Eo] ¢ke oz WA 1m? @ 2kgS AMESRE Aol
Agsi},

2. GA4E FAHE ANTFE FRE oot &
At A28 2R gl SV 25V 71E
Ao dAapre Wglom f2E ofgd] g
oF 20%, #EE 3BT Tl siA o 40%
EdE-S P A=Y

3. 39 QUER AASE AEREYHS AL &
= 9F 90%, KMnO, ZH|% 614~65.3%, DOC 36.6
~48.2%°1 3, TFFE-AEFE A KMnO, AB|F
65.8~76.2%, DOC 55.3~67.2%°]11t}.

ol F§siw V1€ AeAEgY SHIA-FE
3 FAE gAsl REIG- SR SAFAES =
o2 SHAE AMEeA s B 2 f71E
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