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Effect of Characteristics of Activated Carbon Particles on Oragnic Removal
and Membrane Permeability in Activated Carbon — Membrane Process

SYE-T SHOM 2R YA E40] 771=2 M2 2 6t 220 0]xj= G

Sang-Jun Han - Seong-Ho Hong - Sang-Ho Lee

BNE - BNE - 014E

Abstract : In this study, effect of activated carbon size on flux and fouling of membrane was investigated on activated car-
bon and membrane hybrid system_ The activated carbon was prepared with crushing and screening, The activated carbon was
named by A100, B100, A200, B200, A325 and B325 due to size of activated carbon, The permeability for A100, B100, A200
and B200 showed no significant difference, However, the permeability for A325 and B325 was decreased rapidly and was lowed
due to increase the concentration of NOM, Main resistance for A100, B100, A200 and B200 was identified as irreversible fouling.
However main resistance for A325 and B325 was identified as reversible fouling, The smaller activated carbon adsorbs NOM
faster than bigger particles, which can show high permeability at early stage of the operation and then showed faster decrease
of permeability at end of the operation.
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Table 2, Characteristics of activated carbon

Surface area(m?/g) Pore vloume(cm?®/g)
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B | 833 779 55 0.414 | 0.312 0.102
23y s
2 Atol AREE HE 21 Milliporeiit 2]

=
7]+ 0.
G wpolt}, ot 5
2 cross flow o]3} HFAlS:

71l SEA] ek At

22 um®|3l nitrocel—

L P




ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 27, No. 3, pp. 363-371, June, 2013

Table 3, Membrane Characteristics

Filteration mode Cross flow

Meterial of membrane Nitrocellulose

Pore size(um) 0.22

Membrane Process Microfilteration

Wettability Hydrophilic
Filter Surface Plane
Thickness(um) 180
Porosity(%) 75
Effective membrane area(cm?) 31.5
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CICy

02 . —e— B100
Kinetic : Acticvated carbon-B —o— B200

Raw water C;=2.41 mg/L —v— B32§

0 15 30 45 60 75 920 105 120
Operation Time (min)

Fig. 3. Kinetic of NOM for activated carbon B

Table 3. Result of Kinetic

Activated Carbon K
0.08/hr

Activated Carbon K
A100 0.12/hr B100

A200 0.25/hr B200 0.1/hr

A325 0.39/hr B325 0.14/hr




ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 27, No. 3, pp. 363-371, June, 2013

X~
S

OH

3.2 gy Eto] AXIFT|of| wHE EHE - 5t
o

sHdet—al F oA YA} 270 M2 flux 9]
ojgk A% A3E Fig, 47} Fig. 501 L}
WAk <= humic acid 9N 5= 3
A3k} DOC ¥ =2 1.5 ~ 2.5 mg/L& A 23}
At 2% A%k BE o5t ST ¥
o] AYS st AN S4H Tt
9] fluxe BEQ Fayolet Aoz Hek
3lo]l LMH (L/m2 - hour)2. 2 UEY 1 o] =
A1) #AE U= permeability (LMH/
kPa)2 ¥gksto] Yebf et
A100ZF A200 18]3L A3259)4 7)o 82
~ 88 LMH/kPa®| Fit=E Hetflon ¢zt
A717F S5 w2 FAEE YET A7)
Agof whel 12080 A1003F A200-2 3 %<} 1
D7} FAaEo] ¥ Zpol7h GlAUAINE A325+= 17
%7} AABFTE AlZbo] Aol whabA A
o] Zpol= AA YeEbETE &4 R 2104
L A100T}F A2000014] 14 %%} 12 %7} 2= %)
31, A325904 31 %= A|A&o] A veR
A1003 A2002 Bl A H|$3E Extwo] 7ha
£ Atk A325+= F43% Bl AE U
Effitt, &% BYA] 27]0fl= 75 ~ 78 LMH/
kPa®] H]&gt FIEE BT AJ7to] 2o
o} 120004 1 %9 FAaE&E Holm B100
3} B200 M58t £at=E e O, B325
= 8 %9 AAES Holn B100Z B200°] B}
of 3A Hasiach Ad $7] 24089+ B100
3t B200°1A] 13 %t 11%2] AAES B,
B3250|A4] 21 %9 AAEE Ho|w 2oz t<:
Hol ok, DA% ACL B HFolA Bl=gh FH|
o A FAE Ao, E/dwtA| vt &
et Bo|A 9] FhAaZLe 2ke 7102 e
5 F7IE0] 24 ohA g AT = 7
% uto] w2 Fig, 60 YeEtt =% &
71&0] ¢l& wo= E/gtel| o8l Tt} 7t
28k= AR Yetylth, S a77) 2k

of

=

Permeability (LMH / kPa)

>
=3

[ Inmitial DOC

| A100=1.48 mg/L, A200= 1.5 mg/L
A325 =145 mg/L, Non = 1.53 mg/L

-
=

—e— A100
=—O0= A200
—— A325
—~4— Non

0 30 60 20 120 150 180
Operation Time (min)

Fig. 4. Permeability curve for activated carbon A

L
210

240

50 -

40

30

Permeability (LMH / kPa)

0T Initial DOC

10k B100 =1.56 mg/L, B200 = 1.52 mg/L

B325=1.45 mg/L, Non = 1.53 mg/L

0 ‘ ‘ . ‘ ‘ .

—&— B100
—O— B200
—v— B32§
o= Nom

0 30 60 90 120 150 180
Operation Time (min)

Fig. 5. Permeability curve for activated carbon B

210

240

SO,
od urnt

_
= 80f
[-W
S
=
Z al
-
A
B, 50
=
=
= o40r
g
g d0r
=
@ 5l
-9 —8— A100
. O A200
10 - De-lonized Water —¥- A3

0 I I I I I L

0 3 60 % 10 150 180
Operation Time (min)

Fig. 6. Permeability curve for non activated carbon

210

240

367 |—



4' Journal of Korean Society of Water and Wastewater Vol. 27, No. 3, pp. 363-371, June, 2013

gho| A uto] Euwerl 7PARE Aom
o HaZ2 7Pt AA versTh
ST A7 of| whEbA EAdEro] S2stH
F71E4 9 o] th=27] "o 21E e
o7 ®Helt} (Carlos 1999) EAJet—uf &
o] A3H= A100, A200, B100 Z12]3 B200
oA F2E et Aufo| A AR T
Fi=E Hoioh Teu 2% A325¢f B325
oA B A yehd o]f+= A1002+ A2009]
/\1: §L/HE]—0] Eﬂ-oﬂ foulingﬂh 740] x401 =
Wreof vjX|= Fo] A& Ao = eyt A vk
A3250 M= W oFo EAdEto] fouhngﬂoi
AAF71EET A BACE fouling®
7] wZoltt, o] AXE ERlsH7| 9I5te] Re—
sistance in series model& ©]-83}o] wo A
= AeS =45t fouling® ¥l kot

Ssie.

o e

3.3 Resistance in series model

Resistance in series model &S £35}o]
[e]
o

[€]
ool Ag: #3S A8 fouling®] Yol

nZet A} SHGth, A3HE Table 4.3 Table
5.9 YERHSITE Rm g2 WEH 0] 7HX]+=
A-S YEPHTE, Res oy 5 AlFof 23
XM 7F H= AS yEbdnh Rf g2 9he] @

Z AA-ol sl AA == = AFoltt. o]
Et A Fate] Rt2 YeERATHZ 2010).
A100% A200-> Redt RfFHS H]wehelS of
Re9] gfol wj$- &2 Ao & yepytt s
A325%& Reghol 2A S71stath, E/ds—uto
1 349l Auke} visg AaE Bl A100
3t A200-2 H]523E AHE HQl HhH A325+= o}
2 AWNE yeplch Ao a717} Zopalas
£ Re7b AA|8k=

H-go] AXch &A% B
Al B1007}+ B2009|A = 3 &E == e o] o
2 Z0 & YEepal, B325oAE IEEE= b
Lol 2 Ao Yeh §jo] AitE Heky

SR THE 1999).

3.4 Permeate?| DOC HM|HE

sFelst7] 915k permeate
kil 1 A3E Fig, 69

O =0
=T T

9] DOC F=E

AR
=
=%

=

Table 4, Analysis of Resistances for the case of membrane filtration with activated carbon A

Activated Carbon particle size
Resistance A100 A200 A325
Value(10'/m) Percent(%) Value(10'/m) Percent(%) Value(10'/m) Percent(%)
3.60 75.8 3.60 74.8 3.60 57.7
R, 0.39 8.2 0.09 1.9 0.96 15.4
R 0.76 16.0 1.12 23.2 1.67 26.3
Rt 4.75 100 4.81 100 6.23 100
Table 5, Analysis of Resistances for the case of membrane filtration with activated carbon B
Activated Carbon particle size
Resistance B100 B200 B325
Value(10'%/m) Percent(%) Value(10"/m) Percent(%) Value(10'/m) Percent(%)
R, 3.6 74.9 3.6 69.3 3.6 64.1
R 0.15 3.1 0.12 2.3 0.54 9.7
: 1.06 22,0 1.48 28.4 1.48 26.3
Rt 4.81 100 5.20 100 5.62 100
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