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Fig.1 Flow diagram of
the developed coagulant dosage control system
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Fig.2 Specifications and setup of the coagulation-sedimentation
process apparatus for coagulant dosage control experiments

Table 1 Experimental conditions of
the coagulation-sedimentation process apparatus

BRI EE OB 3 1 5
iR E [L-min—1] 2 -
o BB B [min] 48 1~512)
;}Ezm GfE [s~1] 230 100~250
GT{E [-] 66000 12000 ~45000'®
R EERE [min] 60 20~401
HAOCHE[s ] 61,18,10 10~751
IOy (81,2, 3ith)
GT{E [-] 107000 23000~210000'2
[ff%ffﬁ 44 5~10'2
R RSO L[] 3 3~812
TR IR [h] 2.3 3~413
HxhKFE [m] 1 3~419
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Fig.3 Schematic diagram of
the aluminum concentration measuring system

Table 2 Experimental conditions of
the aluminum concentration measuring system

FHBKDHEFEE [mL-min-1] 250
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Table 3 Injectionratio of NaOH

BEKEE | 15~ | 25~ | 40~ | 65~ | 90~ | 125
[E] 25 40 65 90 125 ~

NaOH®

AmE 20 30 40 50 6.0 8.0

[mg-L—1]

X (6) DB, PACEAF R —E & LERN S
7 AL R BRFEUKEE 100 Eo & 2o Al
BREOFERBMELTH AT, EHNICF2—=v 7 L7
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TEAHORE Csld 1, WHIHORI CHL, AT v
TINBEETRD720.001 & L7z,
(2) 7ILH)EIDEAEIE

PAC FEAFROENNAE KD TV 711) BEIZIHE
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F—F FRE L EOKE - EESEE R, T —
71X PACEAF—EFERR L, FKKE L PACHEA
gesE LTz & & o PAC i1 AHIEIFER A & Hli
L7,
(2) PAC EA#IEER

FIZE A TH L FF+HAIFREE L IRIZ L L7 FB il
W, BATHATH D FF+ LB ALK& E &2 8 e L
72 FB il & & g L7z,

AREBBM TIE, 2011/9/5~9/13 3 & 18 2011/9/
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Table 4 Water quality andoperatingconditions

[FKERE [E] 1~6
[R7KKiE [°C] 10~19.0
[ 7KpH [-] 6.5~7.5
KT IVAJE [mg-L1] | 135~239
PACEAZE [mg-L'] 24~600

B oL T 700 E 282 72, 2 oMM o KR
135~181C, pH X 66~75 L % o/ze T H Y JE
BARKEEZLHHETH 17Tmg L' 5 87mg- L 'E T
KT L7zo TR iBR L~V HSHTE Dl % 88 2 72
T, THURHEEE A R L 2o BRI, TRBLEEK
BEPTSREL LS T — S ZEHE L 7.
2011/9/21~9/25 O HIR T, JEKEE XS 20
FEE ML, ZolEOKEIZ 123~14.1T,
pH & 7.0~76, 7)V7 ) L 140~175mg-L ' &
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Fig.4 Relations of Settled water turbidity and
aluminum residual rate
(Lines show Rai calculated by eq. (6))
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Fig.5 Results of coagulant dosage control experiment of
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Fig.7 Results of rate of change coagulant dosage
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Fig.8 Results of coagulant dosage control experiment of
2011/9/10~9/13
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Abstract

An automatic coagulant dosage control technology for water purification plants was developed to
deal with rapid changes of feed water qualities.In this study, improved FB control was used for
coagulant dosage control. In order to shorten the delay time, an indicator based on aluminum
concentration of water in the mixing tank was developed. Aluminum, mostly in the form of PAClis
commonly used asa coagulant in Japanese water purification plants.Using a bench-scale coagulation-
sedimentation process apparatus established in the water purification plant, the effectiveness of the
developed system was verified. Except a case of raw water turbidity is beyond 300 mg-kaolin/L,
Settled water turbidity was within 0.4 mg-kaolin/L of target value. In addition, the aggravation of
the coagulation state was detected by aluminum in a small flocs included in water in the mixing tank.

Key words : PACI, coagulation, aluminum, control




