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Fig.1 Left photograph is an appearance of the Streaming current
monitor. Right figure is a structure of a sensor part
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Fig.2 Schematic diagram of the field-test equipment for the
coagulant dose control system by the streaming current
value of a rapid-mixing water as an control index
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HOMIETFE L L7 MiEhEE, 1) KBRS
A= 2B ETSCHEEZHET 2B E 1TV, SC
fEE KRBT A =5 ORI SHIEXZERT 5, 2)
FEBOEMTLEH LG L, FElbH S\ IEH M PIEHE2
SRIIEDRMEL T LRGN T A - DE*RET
(LAF, #iEZE#EfE e 3 5), 3) KE/IT A —% &5
L, RS SR L 2 IE R o SC il & B A
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Fig.3 Diagram showing the negative linear correlation between
streaming current value and pH in adding coagulants
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Fig.4 Results of the examination increasing conductivity by so-
dium chloride
a) Correlation between streaming current value and con-
ductivity
b) Linear correlation between the streaming current value
corrected by pH and logarithm of the conductivity
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—EEIZED VT WA 720, fiEORIENRN TS,
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Table 1 Difference in standard deviation of 3 correction types

WA BERIEAR KR A A
e [mg/L] [C] SC'on SCr SCpm e
7/11 27.0 20.7 0.38 0.94 0.30
7/12 270 20.3 0.77 0.79 0.71
8/10 27.0 21.2 0.93 2.16 1.35
(i)
8/18 21.0 216 0.25 0.78 0.26
1/15, 16 18.0 76 0.06 0.39 0.12
iy — — 0.48 1.01 0.55
14 o~ 7
12 ok N T, ] g
10 F Fesew . k|
8 f AA A “ A ‘_A 5 %
g o4 ¢ g * ’ - X
"I NN 3 5 &
2 F : v:",“'++++‘ % :’
O: 2T
2 F £
i ; 1 s 1,
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00
* SC1l-] = SOyl + SC'yel]
* SC' el o I Fn/kpH[-] & S /KB [mS/m]

Fig.5 Diagram which compared calculation results by the three
correction styles
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720, HEEiE 4 EHWTERL2ZSCw & L7,
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PAC E AEDBINT 5 & FEKDOEE LW L,
PAC20 mg/L OE:IZHR B /INE L o7z €512 PAC
HEARTEMESE S & LEKROHEZ ML 72 Dk
DAERD S, EEIKOEE D&/ % o 72 PAC20
mg/L 25 Y R EAETH o2l VWi b, ZORFD
SCou l3+2TH Y, 0 LD HIEMICHHKERE L o7
B, EREEIREEDS B W SCEIZTEAPFETH 5 0 fFiT
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Fig. 6 Diagram showing the streaming current value corrected by
pH and turbidity of supernatant water in a beaker scale test
by increasing a coagulant injection rate
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DRBEEALZ 7R o SCEIZMHIEZ L T 7 WEHNME
THY, 657 EOBETIMELE Lz, FEKIZEKIES
HHUK L, PAC {HEAZIZEEROEH & A U 15 mg/L
THEAR—EHIHEHZ 4TV, pH X 7.0 HTIZHRE L 726
JEOKEBEIE 2~6.5 BEO#HIPH T 2 FEf & X2 12 LA
DKL, 5:00@BE|ICIET75EFTCEA LA, &
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NIEBEBM2FHF>TWALZEBPHLNTH D, IEEME
FrOoWE & LT, REKRFIZKRRIED PAC 254 L
TWAED, WEHINELTWLEEZ TS, KiEH
kDB E A ICEE L TV SCHEITAMERYT S
B, IBEKHROEHE DA TIE SCHIZIEEI B
T 5. MUEKBED LA TH-TLH, SCHEEME
T 52 L THNHROEED, EEKHROEE N %
HETDHIENTE B,

(2) SCEZEIZEL L =%

Fig. 7 12B W T SCEIZ-1.0 2R L T\niz7z
&, SCEOHIH HIZfE (set value) 2 —1.0 & L T,
SCE%x e & L 7B EFNEARB A 1T - 720 L
35 SC i, #iiE3 2y SCoure & L7zo {RH
K pH X 7.0£0.1 O#FEFHIZHHEE L 720 Fig. 8 [ZEEE
HABRIZ BT 5 SC i, SCppe, 3N 1~3 12 & - Tl
B, EASNTZ PACTEARE (Reac), BKREHEE, L
I E, PR To PAC EALRREMBOZEALZ R
o RERHOBFUKEED R, EEET ORI EHP % 48
WL 727280, JFUKE B BER: DA KI5 ol 72 Rl
T Hw 7z, PAC{EAZSE (BER) (XFEEERE ICBERE T
HEASNIFEARE—EHHEIZL S PACIEAETH ),
WD 7212050 L7ze BERE D PAC {EA SR EMIL
15 mg/L Tdh o720 SCpm c FHEMETH S —10 12
HlfE S 4720 SCAEIEEAKREE D LA TIZADbET
JEIRICZ AL L TB Y, #il L 72 R %KD EKHA~D
TARB LN L CT\nb, SCIEICH L CHRAKEED
=2 PbFRIZBNRT WL, REREEE TId 7% < BE
EOEEEMERSEE W2 LI X BB &2
TWh, SCEA FHT S E Reac 12T 5 MICZE)
E, FOHIRTF 3% & Reac 1 EHINT 2 HIANZEW T
Who L72H5 T Reac DRIIN 22 ZALIZ R EKR DR
BIZEDHDOTHoT, BEKPTAL TV AL
PAC {EAZEDRA L, PAC IRIIE % W3 2 0
HHILEERLTWS, ZOMOEAE L CERE L
¥ T 040NTU (0.32 FEAHY) THh Y, BExOEM L
OEHAEMECTHL 1EUTTHo2Z b b, [AIEER
Tt D BE R O TR B it Y 11 9% 1L 3 T 0.50 mg/L T
Hol-Zhs, KEIWIH L TPAC HEAZFIL#EIET
Holzb S5,

19:00 75 #EH] 7:00 F T PAC iEAR% g4
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Fig.7 Diagram showing the streaming current value and quality
of the receiving tank water (turbidity, pH and conductivity)
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Fig.8 Comparison a constant coagulant dose rate control system
(conventional method) with the examining control system
by the streaming current value in water quality variously
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Fig.9 Diagrams showing results of the coagulant dose control
exam in the artificial change of quality of the receiving tank
water
a) Water quality of the receiving tank
b) Measurement of the streaming current value, the

streaming current corrected by pH and conductivity, the
coagulant injection rate adjusted, turbidity of the sedi-
mentation tank exit
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Fig. 10 Surface electric charge of kaolinite and a streaming
current of a river water by increasing pH
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Abstract

This paper presents the experimental results of a field study for a new coagulant dosage control
system using the streaming current value which has correlation with the so called “zeta potential”.

The streaming current value corrected by pH and conductivity was adopted as a control index to
reduce the effect of the water quality condition and to capture the pure electrical charge between
coagulant and turbidity. It has been confirmed that the corrected streaming current can properly
captures negatively charged turbidity of water source as a negative value and positively charged
turbidity of the return water containing coagulant from the sand filter or the clarifier as a positive
value. The coagulant consumption was reduced when the returned water flow into the receiving
well. Compared to conventional coagulant injection ratio control, 15 percent of coagulant dose was
reduced at the water purification plant where the experiment was conducted.

Key words : drinking water, streaming current value, coagulant dose control system, feedback con-
trol system




