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Economical Evaluation Based on Method of Coagulation with GAC
Adsorber Operation
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Applying enhanced coagulation is not uncommon not only to improve water quality but also to obtain

economical advantages in water treatment. In this study, the economical evaluation was investigated with
considering dosage of coagulant, produced sludges and usage of activated carbon with two different water
sources. To simulate the granular activated carbon(GAC) adsorber minicolumn test was adapted. Even if

there were some variation according to the source waters, the life time of GAC was extended 60 to

110days with adding 2.5 to 3 times of coagulant in enhanced coagulation. With assumption of changing
GAC adsorber at 50% of breakthrough the total treatment cost can be reduced to range from 25% to 44%

with adapting the enhanced coagulation. The obtained value can not be generalized because the value can
be varied by water quality and cost of the GAC or coagulant. However, the evaluation can be basis starting
point to find optimum operation methods for the drinking water treatment which has plan to adapt GAC

adsorber.
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Table 1. Characteristics of GW Water

Table 3. Operating conditions of Mini-column

Raw water parameter value
pH 7.8 Scaling Factor 96
Turbidity (NTU) 6.5 Type of Activated carbon Calgon F-820
Alkalinity (mg/L as CaCO5) 115 Size of activated carbon for large column 1.1mm
UV, (fcm) 0.1008 Size of activated carbon for small column 0.112mm
UV, (fom) 0.0882 Column length 7.44cm
DOC (mg/L) 9.15 Column diameter 3.5mm
Flowrate 3.6 ml/min
Table 2. Characteristics of BW Water
Raw water o] ®F A 82 ¥ KHP(Potassium bipthalate) 7} A}-8-5]
pH 73 Ak, Azha]l& UV/Persulfate Wralolw] A&
Turbidity (NTU) 2 NDIR(Nondispersive Infrared detector) W] o]t}
A"‘a"”'mmg’b as)cacoa) . 5’384 UV, = Analytikjena Specord 200 Al &815th, &
54 {fCM ) ) ~ B
UV, (fcm) 0.0232 A LA FE FHAAHAA AAS L e 1F E
DOC (mglL) 2.81 Ao whebs S skl
2.2. Mini-Column2| M| 7|& 4. z2nt ¥ ¥
Mini-Column Al of) #3+ 412 RSSCT (rapid small
scale column test) AA 2] o|2& nlgo R st 4.1, ZstE SEl 9t B ¥ XARIISHE
mini-Columne] F 8¢ ztzte] AAE Ar&EstArt. 2 M7
B Ao A4 %A d e EBCT(Emptybed  Fig. 1o GW 932 gl o 2 PAC 79 2o u}

contact ime) & 2022 2 7} 3} Mini-column-g A
A&t o}, Mini-column®} 24| 22| 9}e] @7
e 249 47 U geERE 23-Hut. 2
A& o a AFLE mini-columnojA] EBCT+ AA &

AR A ALR-E e ATl 9743 mini-columno]
A Aed gaed 9ue Agen Fela
scaling factor(SF)Q1 960 2 RE] Aojz oF 0208F2

2 eRaRT. uoh AAE A PEe F5ol %
E wEe FTAATEAE. 2003) B 2@
A 259 mini-column®] $#4 &5 Table 3o A3
At
3. A

B AjddE 8z d4F gx, DOC, 181
UV,y 52 23890, 95 & Model 2100
turbidimeter(HACH) & Al&38lgon] JA 608 ZT

o Z5+E AMHAsd A5 DOCE DC-
180(Dohrmann)-% A}-&3le] NPOC(Non- purgeable
organic carbon) W& AHESHe 2 3ith. DOC
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Fig. 1. Removal of DOC on PAC dosages for GW water.

Table 4. Comparison of water quality after CC and EC for GW

water
Conventional Enhanced
coagulation coagulation
PAC dose (mg/L.} 10 25
Removal DOC (%) 235 44.6
Turbidity (NTU) 05 0.32
Sludge (WN) 41mg/L 81mg/L
DOC (mg/L) 7.00 5.07
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Fig. 2. Removal of turbidity on the PAC Dosages for GW water.
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Fig. 3. Removal of DOC on PAC dosages for BW water.
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Fig. 4. Removal of turbidity on PAC dosages for BW water.

Table 5. Comparison of water quality after CC and EC for BW

water
Con. coagulation Enhanced
coagulation
PAC dose (mg/L) 5 15
Removal DOC (%) 28 43
Turbidity (NTU) 0.41 0.32
Sludge (WN) 27.99mg/L 43.89mg/L
DOC (mg) 2 1.6
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Fig. 5. Comparison of DOC breakthrough for CC and EC using
GW water.
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Table 6. Economical evaluation after CC and EC for GW water

St con. co. AFZEF  con. co. &MIHIE enhanced co. AR  enhanced co. 2HIHIE
PAC(105%) AIE HIE 130,000 /ton 0.095L 1 0.238L 249
SHAMZHIE 23,765%4 /1on 41g 1 81g 19
(esHE T3
SIMEL AFEH|E 140000094 /ton 1749 1 799 045
SHA| 1 056
A % Aok 1 AW F A12eH 2oA 24
Con. ion initial 1 2.0mg/L
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Fig. 6. Comparison of DOC Breakthrough for CC and EC using
BW water.
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Table 7. Economical evaluation after CC and EC using BW water

CE7H con. co AIBE con. co AHH|IE enhanced co. AFEEF  enhanced co. &IMIHIE
PAC(105%) Al IS 130,000 34 /ton 0.048L 1 0.143L 30
SHAIMZHIS 23,7655 /ton 289 1 439g 143
(25dlgxah
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