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Advanced Treatment in Water Supply System
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Unusual blooms of phy 8 plankton caused the eerie “freshwater red tide” every year, clogging
trouble in cleaning beds, and unpleasant smelling of tap water.

This paper introduces as follows

1) Requirement of “tasty water” and “safety water”
2) Contaminant materials in water : odor, trihalomethane, ammonia, etc.

3) Equipment and process developed by Shiko-Pfaudler Co., Ltd:

Intermittent aero-

hydraulics gun, Intermittent aerated bio-contactor Ozonation-granular activated carbon

process.
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Table 1 Factor of tasty water

| Contaminant level

Parameters Constituents ~ ————— = = —-————
| | moderate ‘ excess
‘ Ca, Mg, K, Na, : Bitter
Total solids ' Cl=, SO42-, i Mild ‘ Roush
+ CO32-, SiO; | Salty
o R i Excess: Hard and
persistent
Hardness Ca, Mg Less : Light and
e ~ - flagging
Free CO; | CO: iRefreshing Stimulating
consamption| Oréic mater || Rough
Various odor from ! Moldy, Earthy
Odor ‘
the water source Musty, Rooty
Res(l:c}iltllgline o Cl, B J - B Chlorine odor
Temperature i <20°C
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ABEBWLWEE LD, [BWLWK] &ixZD k5 ek
AN Wl (ol s N
1. 1 KOKCHEEEGLEFIKEESE, &4

BHEY 2L EERWKIREBW LWL DT, KD
BRiL, KEEENDIHOIE > THRED, FOLRKEEY
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' Recommended

| Parameters level mg/
Total solids | 30~200
Hardness 10~100
Free COq 3~ 30 F2R
. BNLNWKDIK
KMnO,4 Consumption <3 EEpE
Odor % <3(TON) Table 2
Residual chlorine | <0.4 Tasty tap water

<20°C

Temperature [

TON : Threshold odor number

quality standards
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CH3 CH; CHs g3 F TBWLWK] oXKEH
CHs OH Table 3 Samples of tasty water
CHs Drinking *
i water Tasty Kobe Fuji | Rokko [Yamasakii Miya-
OH ¢H;, quality wa.tjer d o water | water | water | mizu
standard | Standard | water
Geosmin 2-Methy! isoborneol Total solids
B1E »CEMBEOAEE /e | <500 30~2000 122 | 242 | 326 | 286 | 136
Fig. 1 Chemical structure of musty materials =] o R R e SRR
H*“d“efﬁg 7p | <300 | 10~100) 41.8 | 810 | 70.5 134 53
COOH Free CO2 . . . _ _ . .
mg/¢ 3~30
, KMaO, | Ty
0 5 Consumption <10 <3 2.2 2.4 2.7 8.9 2.1
COOH c:=o ¢ mg/¢. e
1
c c C Odor not
(©); () ()7 (9)—] Ton | | <3| ND | ND | ND | ND | ND
i] :1 Residual | e
OCHs cmo OCHs OCH: chlorine — <0.4 1.0 — — - -
R oo ] me/e |l
COOH T ¢
] r__ﬂ<:j> emperatgs | — | <20°C| 17.2 | 20.0 | 20.0 | 20.5 | 25.2
1 0 © @ 0—-(c);
ol t OH HO *Proposed by ‘‘Research group on tasty water’”’
o N

2@ 7 IvOE

Fig. 2 Chemical structure of humic substances
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Table 4 Structural formula of THMs

structural formula structural formula
g s
1. H—C—Cl {6. H—C—CI
al Trichloromethane | E! Bromochloroiodo-
(Chloroform) ; T methane
CHCis . CHCIBrI
' -
2. H— ?—a L7 H—?—I
Bromochloro- ' Chlorodiiodo-
c methane c methane
CHB:Cl; CHCII.
o o
3. H—C—Cl '8 H—C—Br
E’! Dibromochloro- E’E Dibromoiodo-
methane | T methane
CHBr.Cl ‘ CHBr,l
Y ]
4 H—C—Br L9, H—C—Br
Bl Tribromomethane | { Bromodiiodo-
T (Bromoform) : methane
CHBr3 i CHBrI,
f o
5 H—C—Cl 10 H—C—1
(",l Dichloroiodo- ; { Triiodomethane
methane : (lodoform)
CHCl,I : CHI,
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Table 5 Guideline values of organic chemical constituents of
possible health significance

Parameters } mg/¢ ‘ Remark
Trihalomethane ' 0.10 l Control gu idel(i?;tative>
Trichloroethylene 0.03
Tetrachloroethylene 0.01 Tentative
1,1,1-Trichloroethane 0.3
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Water surface ° o

Water lifting tube

Air mass

=4

Suction pipe Air jet pipe

Compressed
air

Reverse siphon chamber Air pipe

OPERATION PRINCIPLE

1) Compressed air is sent to reverse siphon chamber.

2) Compressed air pushes down water surface in the reverse
siphon chamber.

3) When the water surface falls to the lower end of air jet
pipe, air in the reverse siphon chamber sprouts in a mass
into water lifting tube.

4) The air mass rising up water lifting tube acts as piston
and water is drawn into suction pipe from the bottom.

5) The water sprouted by rising air mass to the water
surface is dispersed in a horizontal direction.

EIE HRZESEKEOBIEDH
Fig. 3 Operation principle of Aero-Hydraulics Gun (AHG)
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Fig. 4 Intermittent aerated bio-contactor
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Fig. 5 Flow diagram of pilot plant

B 6 KR EBREEOMHEK
Table 6 Pilot plant design specification

Treatment method Intermittent type Continuous type

Reaction tank 3 tanks 1 tank

Tank structure 1mU X 4mHSS

Tank volume 4m3

Filler honeycomb 13 mm/cell

Filler volume 2.5m3 X1 tank

2.5 m3 x 3tanks

Aeration unit 200 mm¢ X 2 750 mm

Blower 0.4m?/min % 0.75 kW % 0.45kg/cm?2
B 1R EBEH
Table 7 Operating parameters
Parameters I )
g7
Flow rate 3.5m8/h

Aeration flow rate l 3.6 Nm3/hetank

Load/honeycomb 0.47~1.4m3/m3+h

Retention time 1~3 hr
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Fig. 7 Velocity curve in draft tube
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Fig. 8 NH4-N removal
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Fig. 10 Odor observations
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Fig. 14 Variation of THM formation potential of raw water, settled water,

filtered water
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Fig. 16 Relationship with instantaneous THM and treated water volume in
FLT, FLT+4Os, FLT+GAC, FLT+03+GAC
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Fig. 17 Relationship with THM formation potential and treated water volume
in FLT, FLT+03, FLT4+GAC, FLT+03+GAC
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