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Evaluation of Biological Activated Carbon Using Particle Counter
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Abstract

For this study, an online particle counter was installed before and after the activated carbon filiration
process of D water treatment plant where has advanced water treatment processes, produces average
900,000ton/day of drinking water and supply the produced drinking water to Busan citizens. We collected
and analyzed particle count data for about 1 year. We inspected - particle breakthrough in three out of
sixteen filter processes operated at same conditions, i.e. 5th filter, 6th filter and 7th filter. According to the
monitoring results, 6th and 7th filters showed similar results while 5th filter showed different results.

When compared seasonal effect, the particle count for dry season was below 10 particles/mi while the
particle count for August when monthly average rainfall is over 200mm was much higher than for dry
season. In January and August, there was a difference in breakthrough particle size. In January, small
particles in 2~3um were mainly detected while in August 10um particles were mainly detected and the size
distribution was 40% of total count.

Key wovds: On-line Particle counter, Particle count, biological activated carbon

FH0: ZEfR] URHAIT| LRl ME EME B

A~
T

HEZ o9An Y ¥ 45Ae FA0L 29 A 4
F¢ 8EE GF

B3t A TN Hege] gF 2771 F

*Corresponding author  Tel: +82-2-2665-8300, Fax:+82-2-2667-0034, E-mail:  hegni@hanmail.net (Kim, H.G.)

823



LAAFE ]

Journal of the Korean Society of Water and Wastewater

Vol. 20, No. 6, pp. 823-828, 2006

o M ®T E P oo W m ol o o ol NN T <
TR ooy M R BTN A odeuy oom o, Kl
i R e R N iio\IEﬂﬂWHfﬂﬁlJ K Mo o T = o w o - ol oo okl
d % o JVIH 2o o d!]O,UI iﬁ‘lL I |28 58I L8
A [ E~a KON S o fs) S gplodadoanMa ool
i M Ho Fo zfduzwiﬁi%mﬂ i Oo»rmzemﬂ S E|ScScSSSh S oo
WEAT Ty gop T moE X R A M i
7 O RT oy B oo o X o 9 B gy Jool e — < ol
= Ho A G i S I B oo or
© 1 TR o RO g X op X el T % B rfm ol ) ©
llﬂw'&oﬂl\q/ﬂlﬂa._ Eﬂgﬂﬂoaﬂﬂuﬂ owo ‘IEEO‘WEWWM\L m_:Em I R T = Yo BTN o R
B ok T o B o &g X% W o CoCHICAE o Hele8es8888r8x
—~; HF [ Y TS e T il = e
= =m0 o o o o WK Bo oo T AT il
doﬂwﬁduﬂ%]m%wﬂ@v:_%maﬁmf. ﬁfmuqm.mﬂ%aﬂmﬂ
o W gy T N o) T w0 i

N gl A3 ME o ™ BAGY < o - bt ‘U| < N o Ao X il
TN oSy g W o o = Xt ™ R P
lIUL_El.T_E ol Tl N i0 =0 oﬂo.ﬂ_IAlFMﬂ ° R I B I = S R R =R
Pl gsE et p I TES o B R o TN EE g = T B
X O = — X vy
Haﬂqﬂﬁm&ﬂow%&@ﬁ%muﬂ@%ﬂ 5 %Mﬁmﬂwmﬁ%mw =
R R B e I R U R
™~ = 7o = wr ~ L.t "N N kny w M&W o Mo ok %qow._ XW A PATC H. b:ol} iy ﬂ =
N o= N ™ X \ - 7 K wl e e .‘._HHOJI c
CR o TR g WD e N W gog P8 m R BRgBREEEEE
ﬁ;omﬁl.ﬂ%? WO N o el il — S oWy 2 B ~ 3
1..7NI L_L O_ I H_ﬂf " s ny ~ . w . Eu“ o~ Ht ;ow — EA = _.E T~ il
TR T R TROAATWNBEE AR ool A= o =R oo ;

/]
o B B I B R AT N R NI =)

WETT BDEXBERLDPPH LHTLT AT BRT WE|E=SEEese e
ATRKRT Pgyme e FgmP Vg oEwED , RN .

o - o P TN Lo R I ok " AR e Kl

o) © i ®W G N L N T T DA W P s

ﬁoﬁluﬁnﬁ du%TﬂEﬁ%&loEHTMEMMEonﬂ,CI#iﬂﬂﬁl ‘MOPI,MVI M\mﬂ\ﬂ) ~ = 3 g M N o)
Ho T R o ™R —_ ﬂvlo]ﬂmoﬂwﬁ&lﬂhﬂ %HA e A R R ) ol o Y ©

0~,mﬁﬂﬂ il o 2 E_/ Jlﬁd. o ol . =5 £ T ITLLLYIKE
T oot of o _o_H_HaT%_zﬂﬂiwmﬁﬁ%ﬂ@ﬂrﬁmm?dr%]ﬂ o)

fnke. SegnaxelilscgBf i o5kaZs I

@ﬂﬂﬁﬂ% O},wﬁo\w_y].wﬁcﬂ,_ﬂﬂu.,<txﬁggo§: 101%0];‘0&0%_ ol I - ~ W0 W0 S M@ MmO O

ol %o m Mo ].lzi ]H‘I_E .ﬂﬁ;o OHL_.. ~ == o6 B B & O B @ MNP
14 X T E o Ho ®o HoE X #ﬂ o [ ™ = R Ho mn A= o =
AR ﬂﬂﬂﬂ%ﬁ@m%ﬂw%ﬂg%ﬂ%]ﬂﬂ%%@ﬂu ]
T P dmwep ™ 5T FoT oS oy i = P S A
o TR MRV I ol N R A L Gl o o Sl T E|SSSECIeHE S
wwprurﬂ_u__éz_oE%uoﬁo1ﬂo_i.%mwwwrwnumu%%?ﬁur%oq_ﬂ gl =
) iy A - | o - i e N7 — <
PET PR Py P av T Ty X Re® g 2K )
i ]‘WBT,LI] I ofJ T = = — = o T an i ot [ = T St s S M
W o NT o wm P s e KA e T 2 ANLES |88 gkggx
o#muﬂo\oﬂﬁﬂmmaarwu%arﬂauﬁo%zﬂEmoao.oau,EaLEmu% ol . R
Rpphoms 9@ ErsZac ol cepwhkep? ov’ s T
B o o g R < o W om oo B ol 2
(e e A=) R o Lo o0 o R W = =N
ot E X = 0 o w9 LT X = Ay = k3 G M <
.mw‘muﬂﬂooruﬁmﬂulkﬂﬂﬁ.oq,mplmﬁunm_lqahﬂuﬂiﬂ&M,ﬁln_ ,uAIJ,_o«Hﬂ;l - ) s NI E8E8BERB
T exsHo B T I Mosgsh o™ Xgzsm " o 2l - 132
by + okl TomwEHERTTRSHNTIUTF T W Slom |38

0.024
0.032

358
25.1

85
6.7

266
298

89
97
824

55.7
64.5

85

8.1

76
53

12.8

195

10




AOIS=ELEN =2
20A 65, pp. 823-828, 2006

Table 2. ZAEIZHO| 2HEZIT HH

T e

A 167

BN FIN| IR sEE

El=] 3.0m

SEHBAIL 1658

Mag 109m/hr

ZME TR MEH (2R

SHETSTA RI2EY

Y ESESd BI7IMSET o3’ /<f m’), At 28
GMAST 04m?/(£ - md), AIZE 168
7~4 2 (EA])

gkol w5 =7 dEly. olE @ EAle 3 |
Al B2 & FEsta dAsE F7MA 22 Al
Al o] EGu] A Aol Ha vk

DT THL MY AT HFelA glon
olF el drdidEad A e &deEa e

5 &0 ]U& A A

ﬁlﬂoi %E}.

g7} 0.INTU oj8t2 vla
FraE™, B4 16744 FllA 5, 6, 74 3 #

el YAAFAE A stel LRI & A7

o AlgE UAAA G = 1~100um H ool PAMAS
(BD)ALe WA S AL on, AP 28 e g
2 2 A B FUI71E 17% A7 AAHE

WaterViewer (I X 4M (2 H.3}8H ) Rd 24 o]AL
4R dEEA o] Thgeit.

= >{E rlm w&

20043 129041 20059 129714 24 44
A

Aeldee] dAAT vole
Y% Ao FHE steela BT Y
Aelsel AARLE 24

GAH Q- T QAATE A YA

825

5

18

AF A7) Aol AFedA) sekstazt o)

&g AP THEIHRY

% 57, 671, 74 A5

A% 2gssc 23 49
10,

3 5~
25, 25~50ume] 877t zq%»g}oq ?7@ o},o}‘:}\q‘.

3.1. 2YEt oix| Yt 7

FoEAYFE YR sta A 164 T,
5,6, 7X19 AY5E 20043 129 % 20053 119
A YRS e dEFOR Fig. Lo YEhy
At o1& B9 frdpel dAE el AR 545
o] #&d st

FAA 04d 99RE 05

E M
=S

T

647k 9 Befof 3R]

frErd dAATE d9E {F 520059 AFE

AT RE o] e 049 1290 2m7RN 9 Fol
20078 /ml oo = w7 UEed, 354 ool
Z57F HASE 05 4958 697X 1007]/ml ©]
*u w2 S vehlld g 54 3 2R
wefeigA e 9 2 S4& & Yepsith
Ty F2EA S SN Ak 043 1245
05 747 A& o2 St
HoAA fras S43e Fold 43e vehigl
o},

-

£ 50000 oj3e olFe A4 271 84
o tlg geles fxel exol o5 wysE e
%o Aol B39 93 Bzl Bopo) o &
24 742 9908 ugten oEFqon Qg
WAz Ee] BAer dAge) 218 BT o) 3

*

YA A FEEHE AN 645} 7
A N%E 3RS dehd W 5A9) A% Aol B
Holx Qo] ge FAE AAHL FAF A
2993 9AR £9uE BPo 24 Gl
ek A= Bhed deldg 2 4 gk A3 o
9 FGF $48 1F0R YIBAY IHTL
stelete] HARY $G2AL AYTT A 4o
A 7k A9 gEE B8 stebste] AAnit Az



Journal of the Korean Society of Water and Wastewater
Vol. 20, No. 6, pp. 823-828, 2006

A7 ol 83 AERY I &9t

= -1 =

Parucle Counts{#/ml)

=3

[ — P V— . - S—
o4 o5 osd osd oS o5 oS oS o5 05 oSl oS
128 o ¢ o3yl o osHl o6l o7 osH o9dl 109 14l

Date(YearMonth)

Fig. 1. 2 4E iR BE LT 7E 2.

Removal ratio(%)

UL U,

1 02E 0§ E;. OSH O06H O7H 08 09F 108 MNW

A
W 7R e AAEe] MR h2A veht 24A e &
Z1& M2 gejglojol & Ao guE Add
2 2Y 05y 493 059 1199 o} 22 AALS
. 53] olAZlel AlAEC]l ()FE Y
HABAT & 5(2004)8 ATl
27191 59 SYRAE T AAE] (HeR
|55 A9E Yepllon, ofu

A% F7) 299 B24E AT

%
Y
o
2
o
it
18 o

90
80 |
70 |
60
50
40
30
20

Lo

ol ol ol ol ol ol ol ol ol ol ol o
e = = T e

Particle Number(#/ml)

abeh

Q)
=
ol
=
3
52

=) - =~ - O W
S S O D M e e e e o=moMom o,

Date(Day)

Fig.3. 180 QTIRE 343

90
80
70
60
50
40
30
20

Particle Number(#/ml)

(18]
03
058

7%
5%
7%
9%
N

Flg. 4.

(oo}

"o YNRE T,

A% A9 Bl A4 AgW 193 @
200mm o]4] H7} 7 8] wo]=H &
Fig. 39} Fig. 4] 22} vehiich

199 A% &5 9AFE F 107/l V7

2 H=

utt
i

=
Rl
_?_1_5
£ e

—

¢

e
n=A
o
e
o,
o
o
e
12
s
=,
o
vl
lo
fru
o o

Wl AV el i A

H
2 QA4 229 #5900 BolA BAaA e
] <] -

E_OJ':30

3
i
f
N
ot
|
it
™
ela
Fo
o
- S
i)
gt
ox
S r% a8 =

W10 el oy
>, s
ol
2
o
B
X
byt

of
o
£
s
o 2L
o
re m.m,
[

— o
of\
N
N
st

{
29,
Mo 2
12
=>“:,
i
*m
N,
— i =

N
fol
=
o,



FOS=YEN] =2
20 63, pp. 823-828, 2006

Percent(%)
-
s

-m _ n

S 10 im 15 m 25 50
Particle size(um)

j{e]

=l 1T
i

Fig. 5. &

it
e

Xk

=

Fr

47 842 o Hlwste] Fig. 5 Wi 1
29 A5 2~3mA7e] AL YA frEe] i
< AA G v, 89S A= 10me] YA %
40% 2 =A JET} ol 19 vs] 8o UA

& BAY filol B Aol o2 ATHW, A2
dAHez d8) A7 FE8] D Alds 74

A Bate] oAl Fao] AR A F3 FEo]
AgtEo] & Pk FEo] Hol WA o A7t
"ok, mEg 22 GAA (9 3Y) o8 @A T Eof
| Eo] HejEo] FE2EAS
2 Al2ET 10md] YA 2 247 H
Aot o (8~12um) o] 7)o Z3E7] W&
g 71 &oof & Folth.

Fig. 6o A3 AA] 3 @A 7} Hg 35 7}

Aol A7t fE2HE AeE AHRY) 5
of GAH S AT F s GAF Aleld YRHE

‘er}‘ﬂoi‘;}
AH F 308 3= AAd + 9
daete] FAEQ FEIA] mESIE T 131‘/} o
X7} e 3hEl 2888, 1,2328 18l a 2,080%9
AAFe] 9] =7} vrebstth

Al =(2001d) 0] A &) 0.5m’/LdQ) Pilot-
plantofj 4} F8 2] T}ﬁ\“jﬂ} of ZHA) 28l A Kaolin 7}
AFE ARE3 dF A=

22 dAke} 927} vt

= A WA d3s GAE S Fols)

£ 829 & (remmant stage) 9] H 1 W AR o
A7t @] wAE Ao, F ¥A JZE /Y
28 9 g4 s DAY H1u fAage g o

o

7Fe R Sl

|

o
2 [

P

oo ol ¥
T R e lo fan)

rf lt‘
]
o
S

o,

=
o
-
rd

|

Particle Number(#/ml)

0 320 640 960 1280 1,600 1,920 2,240 2,560 2,880 3200 3,520 3840
Time(min)

=

Fig. 6. GMIE0| (02 UX =

m

IS
=

@ 288 min

w
in

W 1232 min
= 30 O 2080 min
g
Eas |
_g |
5 20
z
2
215
i
&

10

05

" [ |
10 m 15 um 25 m 50 um

Fig. 7. 9NIA <9 2Xt & S4.

A ol dolld FAE ZEET fdpel T
UAEo] EFH BAHE Foz TREIAT
2Q001)8] A7As) skte] Aok YA o}
ZA & AF28l Pilot-plant A &3 AR Y
#8734 Aoz pogn

Fig. 7€ A3 & 2885 12323 2,080%0] 1t
BV £ 942 22 Arnse §29 94
£ 23w} D A o] 4B} 4
stee oA mAldAe] Bt 28 e

827



Journal of the Korean Society of Water and Wastewatier
Vol. 20, No. 6, pp. 823-8283, 2006

PAAF71E ol & AELHE FH <

kol
o
o,
N

3 Hel) L}E}Ur% Ao
5287 4

Oﬂ

FEYAE °F 107]/ml2 e
o] 200mm ©]F9l 8¥o] AS-=
- ehlo] B Aolg U3
o 92=o] ZabE QA BAL B4 E
A7) A Er?M A g or Ao 2 A%
o, mg GG AR AN 57} Fand

MRS o 2oin BAY AHA7 =
F 9 A4 G987t glol fEEE
e Aoz BT

3,197 899 $25): QAL 2]
AL 27199 A 2-3m A7 Fe 9
BRg ARG w84
o13E Ee] Az

mfe] 2 AAt f2

FE3 %4

A7

fl

ol
H

=5}

H.3T X
= T':fﬂi )il

AA7E o
10m 27]7} 40%

(o]
72‘7'\:

—_

w

S

828

_/103

24E 740k & Aolr).

Particle counter Z ©]4-3F
AR #3 AT, dlstelrEYS -

M@%‘—%} 9.’5 AEA BEY
Y -

] =54,

. AWWA (1992) Operational control of coagulation and

filtration processes , pp. 53-71.

. 8.Y. Moon, S.H. Lee and S.H. Kim (2005) Discussion of

problems during the application of the on-line particle
counter in water treatment processes, Particle Separation, pp.
93-106.

B E [e]
FEEAE 9

FEA, golAl (2001) QA7)
&8 d3zgel Brh, A EEEA. 23(7), pp.

11031112,

B8 Aed (2005) A FA A 942 9l
AAG7] AeA AEd #E AT el slsa]
19(2), pp. 214-220.



