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Abstract

Adsorption isotherms and kinetics for taste and odor (T&0) compounds and natural organic matters
(NOMs) were performed to evaluate the impacts of activated carbon particle size on coagulation and
adsorption. Adsorption capacities for iodine, T&0 compounds, and NOM of all the activated carbons under

#325 mesh were more excellent than those of virgin activated carbons. Small activated carbon particles

were more rapidly adsorbed low molecuiar weight T&O compounds in the water, while those were slowly

adsorbed high molecular weight NOM. When the activated carbon and alum were added simultaneously,

the adsorption capacity for organics was better than alum was added alone.
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Table 1. Physicochemical characteristics of activated carbons used in this study

Specifications* \  Carbon PAC GAC
SG Ji Calgon (F400) SC
Source Coconut Coconut Bituminous Coconut
lodine Number{mg/g) 950~1100 - 1,000 1,100
Methylene blue decolorizing index(mL/g) 150~200 150 - -
Percent passing through**  #100 mesh 98 99 36 35
#200 mesh 91 91 30 18
#325 mesh 72 28 20 13
*All specifications were obtained from the manufacturer.
**Particie size distribution was performed in the lab using ASTM.
of FUtt. & AEE AAS] st hotplatec| A oM 2413t Bt HAxAI7] g 2Ead o] 1,000
30% gt B v Aold ARk s 4L mg/lstock §4E el APl AT T2
&ojo) 238 010N 2= §9) 100mLE 22t FHUPS w7 958 o2 e 1L 24 242}
o Zapxdd] 4& o 3 2kaAE 93 30 o] g1 4zt S4ES 2y thekel ule
Z T AotA E5ol AT Wkl B & 2 FYS ths mwvlel] Fa A-&elA 100 rpm9)
e o HA (Whatman No. 2V, UK) 2 $8 o3}  wdbET g 297 vbeAZ T whgo] 24 g =2
sfe} Adg olAo] mgkor woldl ol SomL  E AlRE we] @ LAE HAH] et
£ 250mL &3 MAZatAad &7 g8 §do] A 8xFH &4 GF/C(47mm, Whatman International
oz =g o7 Mg w7}z 4—%—32}5] 0.100N Ltd., UK) <% 0.45um cellulose membrane
QFMYEFOoR At 2mLe] HE Ak (Millipore HA type, MA, USA)o. 2 oJ7}g thg
£ 9e % goo] ®ao| B urix 7414:— AR DOCSH UV ® BH3ET. 39, 5359949
AHEE BB ER P98 7S A8 & TLEIAEN AR 2L AR 4 F
AR Al TR 2" FHE g FOU/M) o 84S B F uhg At wet AR E Al
B eoE R (C)7e] ARBAE HaAsHoeR 39 UV,,9 TON (threshold odor number) & B4
Faa, AF 2oE X (C)7F 0.02N¢ 29 &t}
XM g dste] g0 2 d4gadn. AWWA
AMe BAtEe]l 2 olin fEEAS AAI 2.3. 2dE AL 8ol oixls EF
9% PACE dusterl glol 295 471 28 A YAt SH X e GFE Bre] 9
500mg/g A== Holok gtk ARSGUTHAWWA, 3t AEEQ s 449 dA s ¢ *Oﬂ 7ol
1996). 12 Table 1o Aol A&t @4ee] & (kaolin) & H7be REZ(100NTU Wie}) 34
EELERS DT BLE 2 o] g3ta] PAC FYciFo| Bg 234 fa% 53
Asich. PYTL SGPACE AHE3IR N, 844
2.2. PAC 255 U 5a5stals g 98 <A AL Alum(aluminium sulfate,
WA f7E Aedo AHgsta e A58 ALSO, - SIHLO, ALO; 8%, H1% 1.29), pH 28 &
o 958 o2 4559 BAVE ol8ad B2 skl 24818 2 000my/L 2 AEdto] AL
ALY FATEEPE FPSAT BEYE Y RE SHES Jar tester(PBIOOTM Programmable
Azl w2 Fasg vwsly] dated S2FZA  Jartester, 7790-912, Phipps&Bird, VA, USA) 9} 21.€]
& f7129 FAPEE FATYTEEL #71F  AEE Jar(B-KER2, Phipps&Bird, VA, USA) & o] &
2 ojHrEde] FAFLE HrlelArt. Virgn & &k th(Hudson, 1981: Hudson and Wagner, 1981).
AR 35W A S ENE BT YAE 105°C 08 Jarrests SHAT FYS A9 SUA G BHBL
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A A2 S 3 FH nA = 9%

FAll B3 Aol dajA Fastion, %7‘111],
223 agm GRS Al FYste FE5aw
(250rpm) 18, &zt 158(70, 50, 30rpmefA] 2}
Zb S8 Az ), o AR ISEe R 8
gtk Aol B¢ v fE4E A HE
9 UV, & B39

2.4, 2MEY

pHE pH Meter(Orion), ¥ =& Turbidimeter
(2100P, Hach), DOC%: TOC £ 7] (Rosemount
DC-180, Dohrmann), UV,;,&= UV/VIS spectro-
photometer (UV-1601, Shimadzu), Z18]3 TONZ
Standard Methods2] 2150B Wl o g =339t}
(APHA, 1998).

3. Zn 9 D

3.1 Mol chet BAEte] BXEY

Virgin S5 3259 A% B A 92
Bz Ut e A5 B, o
£ 93 Table 29 WERA Hhsh o] A1 QurH o
2 AMEEHE S9E $F FPA0. A 8D

A e BE AWWAOIA A3t 22T 4 500mg/g
gelehe S RATHAWWA, 1996). Virgin &
detel 39 PAC7F GACE #obr THE &4ge
gl g e F7b ok 22 gE Jehilen, SG
PAC7} 905mg/g &2 714 w2 32 el ¥hd,

O I

mlm

3259 A& 5T AT 8 e= & Virgin B4
o vlgl B & ghe RYedl, ole d=EEE
7b ©hekgt Virgin @A kol HlE) dApE7I7E 42 &
Table 2. lodine numbers of PAC used in this study according to
particle size
Sample lodine Number(mg/g)
Virgin SG PAC 905
activated carbons JIPAC 802
Calgon GAC 857
SC GAC 604
Activated carbons SG PAC 1050
under #325 mesh JIPAC 864
Calgon GAC 1377
SC GAC 1084
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& Virgin ZA %ol H]3] 25 Kgho] F7bati e
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e, ©f
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Amount adsorbed (mg DOC/g PAC)

0.1 1.0 10.0

Equilibrium concentration (mg/L)

® SG PAC (K=22.26, 1/n=1.369)
A JIPAC (K=32.62, 1/n =0.975)
O Calgon GAC (K = 21.35, 1/n = 1.265)
© SCGAC  (K=18.89, 1/n =0.778)

Fig. 1. Freundlich isotherms for dissolved organic matter on the
virgin activated carbons.
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Fig. 2. Freundiich isotherms for dissolved organic matter on the
activated carbons under #325 mesh.
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Fig. 4. Adsorption kinetics for TON and UV,s, with activated
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Fig. 5. Variation of turbidity and UV, in low turbidity water
according to virgin PAC and alum dosage.
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Fig. 6. Variation of turbidity and UV, in high turbidity water
according to activated carbon and alum dosage.
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