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Abstract : This research explored the feasibility of preparing and utilizing preformed polymeric solution of Fe(Ill) as coagulants
for water treatment. The differentiation and quantification of hydrolytic Fe(IlI) species in coagulant was done by utilizing spectro-
photometric method based on the interaction of Fe(Ill) with Ferron as a complexing agent. The properties of the synthesized
polymeric iron chloride (PICI) showed that the quantity of polymeric Fe(IIl) produced at r=1.5 was 20% of the total iron in solution,
as showing maximum contents. Coagulation experiments were conducted under the condition of various coagulant doses and pH
for each coagulant prepared. From the comparison of the characterization of coagulation for FeCls; (r=0.0) and PICI (r=0.5, 1.0, 1.5)
coagulants, PICI (r=0.5, 1.0, 1.5) coagulants was found to be more effective than other coagulant for the removal of organic matters.
The experimental results for the coagulation tests at various pH ranges showed that the PIC] was least affected by the coagulation
pH and PICI was very effective for the removal of turbidity and organic materials over wide pH range (pH 4-9) tested.
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Table 1. Characteristics of raw water

[tem Unit Low turbidity High turbidity
Temperature T 16 16
pH - 7.97 8.04
Turbidity NTU 394 329
UVzss cm’' 0.082 0.139
TOC mg/L 5347 6.185

Table 2. Analytical method and instruments

Item Unit Analytical method and instruments
pH () pH meter (METTLER DELTA 345)
Turbidity  (NTU)  Turbidimeter (HACH, 2100P)
TOC (mg/L) TOC Analyzer, Shimadzu TOC-V
UVasa (em™)  UV-Spectrophotometer (UV-2401PC, Shimadzu)
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Fig. 1. Distribution of Fe(lll) species for hydrolysis products of
various coagulants (FeCl; and PICI (r=05, 1.0, 1.5)).

& AvH= Murphy 5?7 Tang¥} Stumm'*'e] 2jgk &1
Aol fAEE WAT 4 didl, w1 arel Aol 3l
oA 7}ES)71 218 E] o] monomer=FE HH]'EH] A=
29] Ho|7} o] RojA)= Aow AWzHET) Tang 579 2
s Fe(llDH-> Al Aol Hlste] 7hpial vhg&H=7)
WebA] © gk 27kl utet polymeric Fe(lll) 423 §15hs
Aol ofick

x|

3.2.8%
AlzH

2 A

M
(=]

IC1 -3 Alol thsto] r gho] Wsto] whg -S4
A ABRA, FHAY FUFS 4 &
F mM (as Fe)ZA FH3tom, gr=of gt
St AFFE Yol tiste] AEt=et dEtES §A5H
A=) 9= f4U BHert 35 NTU F=d o 245t
2L A2 ARgSHglon], EE O] Ao A= 30~35 NTU
XEQ A5 Adte] 3 APS AAIsHAc pHoll o
S AEo A= 0.1 N HCIZ} 0.1 N NaOHE AHg-3}o]
A 4 & pHE 4, 7, 9 (£0.5)7F FAHES sH3lom,
HAe] F=UFL 0.05~0.30 mM (as Fe)& AlA]aHgic

0l0
im

ol el
N
rSL' =

¢

olo o{o r_|,

3.2.1. STH Felzol 2 SHSH

HA A=l Aol lojA SR-A Fdol wE g
L9} zeta potential®] A& AIME Fig. 22} 3o YEMACE
Fig. 29] Btz 7ol slojA SHAFAA AHEH S3A
S A U0l Sl ek w0 ol el
AARES el er, r=0.5¢1 7
AEES Leyack

Fig. 39] zeta potential®] A& B, r=0.529 7
A Fd=Fo] Z7tof ule} zeta potential Z}o] FeCls (r=0.0)
st 27 Uebete), ol 7] ¥kl whet monomeric
Fe(Il)2-2 7H23h polymeric Fe(ll)E0.2 Ho]7} o]&o]
MomA e Z7bEe] HE Aoz WmerHr) ol
wfel r-0.39) 3 Aol SIg HEANL o ol
A8 o 2= o)tk r=1.03} r=1.59] A< FeCly (r=0.0) 2t}

O O;S

—@— FeCl, (=0.0)

- r=05
=L r=1.0

T+ r=15

Turbidity (NTU)

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Dose (mM as Fe)

Fig. 2. Comparison of PICI coagulants with different r values
for turbidity removal as a function of coagulant dose
(Initial turbidity : 3.94 NTU),
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Fig. 3. Comparison of PICI coagulants with different r values
for varied zeta potential as a function of coagulant dose
(Initial Zeta potential : -29.1 mV).
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Fig. 4. Comparison of PICl coagulants with different r values for
UVass removal as a function of coagulant dose (Initial
UVass : 0,082 cm™).
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Fig. 5. Comparison of PICI coagulants with different r values
for TOC removal as a function of coagulant dose (Ini-
tial TOC : 5347 mg/L).
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Fig. 6. Comparison of PICI coagulants with different r values for
turbidity removal as a function of coagulant dose (Initial
turbidity : 32.9 NTU).
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Fig. 7. Comparison of PICI coagulants with different r values for
varied zeta potential as a function of coagulant dose
(Initial Zeta potential : -29.1 mV),
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Fig. 8. Comparison of PICI coagulants with different r values for
UVass removal as a function of coagulant dose (Initial
UVass : 0,139 cm’™).
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Fig. 9. Comparison of PICI coagulants with different r values for
TOC removal as a function of coagulant dose (Initial
TOC : 6,185 mg/L).
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Fig. 10. Effect of coagulation pH on turbidity removal with each
PICI (Initial turbidity : 3.94 NTU, Dose: 0,1 mM as Fe).
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Fig. 11. Effect of coagulation pH on UVass removal with each
PICI (Initial UVas4 : 0,082 cm”, Dose:0.1 mM as Fe).
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Fig. 12. Effect of coagulation pH on TOC removal with each
PICI (Initial TOC : 5,347 mg/L, Dose: 0,1 mM as Fe),
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Fig. 13. Effect of coagulation pH on turbidity removal with each
PICI (Initial turbidity : 32,9 NTU, Dose: 0.1 mM as Fe),
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