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Apptication of Newly PAC Selection Method Based on Economic Efficiency
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ABSTRACT : In order to applicate a newly method for powdered activated carbon(PAC) selection based on economic efficiency, PAC
adsorption tests were performed for removal of MIB and dissolved organic carbon(DOC) in drinking water supplies. The removal rate of
MIB increased when the PAC dose increased. The Coal-based PACs were superior for adsorption of MIB compared to wood-based PACs.
PAC adsorption of DOC and UVass were a little different for different PACs and types of raw water, but both were lower than adsorption
of MIB. Among the tested PACs, the one called P-1000 was most effective for removal of MIB, DOC and UVyss. Most of the organics in
the tested samples were proven by excitation emission matrix(EEM) results to be fulvic-like materials. Especially, fulvic-like materials,
humic-like materials, and soluble microbial byproduct(SMP)-like materials decreased after contact with PAC. P-1000 which had the lowest
MIB cost index(MCI) was sclected as the optimum PAC for the target water. PAC efficiency and treatability, particle size and distri-

bution, and the cost associated with PAC dosing for MIB removal according to DOC concentration should all be considered before making
the final selection of the best PAC for the target water.

Key Words : “C-radiolabeled MIB, Dissolved Organic Carbon(DOC), Excitation Emission Matrix(EEM), MIB Cost Index(MCI), Powdered
Activated Carbon(PAC), UVssy
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Table 1. Characteristics of raw waters

Raw oH Temp| DOC |UVass| SUVA |Alkalinity[Hardness|Conductivity
water (C) (mg/L) (cm™) (L/mg-m) (mg/L) { (mg/L) | (ms/m)
CAP(83112.6] 2.77 |0.033 12 130 325 1,033

VR [8.6|13.81 231 [0.057] 25 145 210 525

SR |8.8113.5]|5.03 [0.111| 22 115 250 1,431
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Table 2. Characteristics of PAC used in this study
PAC | Aqua | Nuchar
Specification Nuchar | MWC

Manufacturer Mead Mead | Carbo-| Carbo- NORIT | Winfield
westvaco | westvaco | chem | chem

P-1000LQ-325| HDO | WF600

Source material | Wood | Wood | Coal | Coal |Lignite [Bituminous

Activation Chemical | Chemical | Steam | Steam | Steam | Steam
Moisture(%) 8 8 8 8 8 8
lodine number(mg/g) 900 900 1000 | 800 | 500 600
Tannin value(mg/L) 175 ~250(175~250| - - 200 200
Density(glce)  (0.32~0.40[0.34~0.37] 0.50 | 050 | 051 [0.40~0.47
Percent passing
through #100 mesh| 99 95 99 99 9 9

(Standard : 99%)

Percent passing

through #200 mesh| 95 85 95 95 95 95
(Standard : 95%)
Percent passing

through #325 mesh| 90 65 90 90 90 90
(Standard : 90%)

Cost($/Ib) 0.580 | 0440 |0.425 0385|0385 | 0333

* All specifications were obtained the reports from the company.

um nylon membrane & =](Acrodisc 25 mm syringe filter,
Pall Corporation, USA)Z &#%3t t}& MIB, DOC, 12322
UVasag Z3 380
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Fig. 1. Example of typical EEMs result with region division.
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(specific UV absorbance)x Al 4F2](UV254/DOCx100)2 o] &
sk A BT

31. PAC E&IMEHE S6 &3+ 1§ MB MH

Fig. 25 Al 79 A445 P 22 10 2 25 mg/L
FH39S © 94 4 PAC 79 wE MIBY IEE
(C/ICy& el éiﬂrol‘:}- MIB Z&g&2 PACE 10 9 25
mg/LE FUFHE o 42 0.44~092, 0.18~0.72¢] HY
& Hy=d, MIB Egd Yee 959 54371 PAC
FR0l W} 4w 2 Ao yen PAC £l B
7Vl ek MIB AR S7tehe ABe ngen,” o
A9 ATARAA Y Zo] HeA(coal-based) PACTT Z&
Al(wood-based) PAC] B)s] MIB A A&o] &58 Ao
BESER L Najm & g%, %, DOC I8}322 AOC(assi-
milable organic carbon) A Ao 216 <3 ebituminous-based)
GACS} Zrel(lignite-based) GACY A 5o] |Arstttr B
& v ek @9, DOC FE7} 718 Y VReA PACY)
MIB AAEo] 713 E3ton, CAPY SRe|l I T8 £
At ol 95 W wBEERAZ A5 DOCe MIBY

TS NES PAC Ao &g 1143

0.6 1

0.4 1

0.2 1

0.0 A

0.8 -

C— PAC 10 mg/L
E PAC 25 mg/L

0.6 |

0.4

0.2 -

Fraction of MIB remaining (C/Co) Fraction of MIB remaining (C/Co)

0.0 4

0.8 1

0.6 1

04

0.2 1

Fraction of MIB remaining (C/Co)

0.0

Aqua MWC P1000 LQ325 HDO WF600

Fig. 2. Fraction remaining of MIB according to PAC dosage
and brand in three different waters.
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3.3. EEM &M

ARY #71E E4E 78] f8td Ao AMRS
PACEA tIFZLE AquaNuchar PAC 25 mg/LE 5
3 A9 EEM 2AZ%E Fig. 49 JeTh 2E A&
9 JFFAE e FFA vnsty) fate A= g
Al&29) DOC 52 5o] A TF3KHnormalization) stQt} 1
HollA R uie} Zo] BRE AR F8 534 93Ee o
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Table 3. Quantification of EEM fluorescence in the water samples

. . +
S Fluorescence intensity at four regions ljl:lizzéfengfe DOC UVass SUVA
ample ity R 1 Ly
A B ¢ b dominant peak¥ (me/L) (em™) (m” (mglL)")
35.6 60.0 20.0 16.9
. 2.77 0.033 1.2
CAP (15.0%)* (39.0%) (7.5%) (38.5%) s
82.6 155.0 59.7 34.8
170.7 231 0.057 2.5
VR (12.0%) (38.7%) (6.8%) (42.5%) 7
42.4 101.7 43.2 222
SR 116.6 5.03 0.111 2.2
(10.0%) (39.0%) (6.5%) (44.5%)
CAP treated 23.0 27.3 4.9 44 .
0 2.18 0.024 1.1
with PAC 25 mg/L (20.7%) (43.4%) (6.7%) (29.2%) 52
VR treated 107.1 152.6 38.8 25.9
125. 2.00 0.034 1.7
with PAC 25 mg/L (16.4%) (42.6%) (6.4%) (34.6%) 0
SR treated 12.6 19.1 6.3 44
. 88.5 4.15 0.066 1.6
with PAC 25 mg/L (14.6%) (40.4%) (7.0%) (38.0%)
¥ Region A represents Protein-like DOC ¢ lexcitation = 210 nm; lepission = 345 nm
Region B represents Fulvic acid-like DOC : lecitstion = 210 nm; lamission = 440 nm
Region C represents Humic acid-like DOC : lexcittion = 320 nm; lLumission = 440 nm
Region D represents SMP-like DOC * lexcitation = 280 nm; Lmission = 350 nm

* i
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Fluorescence intensity of dominant peak at 230nm excitation, 415 emission in the sample.
Percentage distribution of volumetric fluorescence among the four regions.'”
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Fig. 4. EEMs for water samples before and after PAC treatment in three different waters. Normalized to 1 mg C/L.
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Fig. 5. MIB cost index(MCI) according to PAC dosage and
brand.
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