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0.1-0.2 mg/L

1.5 mg/L odor, 35 mg/L taste

0.5-1.5 Mg/L «yuol 1S gigo

0.15 Mg/L «yol )5 (g0

0.02 Mg/L ¢ pol IS 555

250 mg/L

5 mg/L

5 mg/L

100-300 mg/L Caion

0.05 and 0.1 mg/I

0.3 mg/L

0.1 mg/L

200 mg/L

0.04 to 0.12 mg/I
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coagulation-flocculation,
Conventional clarification, filtration,
and chlorination

Treatment

advanced oxidation or
activated carbon
adsorption

== Additional or advanced
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Ozonation

Ozone/hydrogen peroxide (peroxone)

Ozone/ultraviolet radiation

Ultraviolet radiation/hydrogen peroxide

UV/chlorine

U

traviolet radiation/nanoparticle

U

trasonic irradiation

E

ectrochemical, Fenton, photo-Fenton,




Ozonation
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Ozone/hydrogen peroxide (peroxone)
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Ozonel/ultraviolet radiation
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0, + H,0 = H,0, + 0,

20, + H,0, — 2HO" + 30,
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Ultraviolet radiation/hydrogen peroxide

H,0, — 2HO'

H,0, < HO; + H*
HO' + H,0, — HO;, + H,0

HO; + 0, — HO; + O}

H,0, + 05 — O, + HO™ + HO®

HO; + HO" = H,0 + O,
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UV/chlorine

GSMuo~ 40 08 S job UV/Ch S g s sl ygle axdl ol 5l le ol oolaiu]
aiold JolS wlde j0 g cioleyl o, Slee ol adlllas jo .Cewl saiis oslaxwl MIBy
el 00l gy e xaw ol 90,0 2-MIB ¢ GSM o 55 ¢l UV/CI
dwglio b 459,008 WQQ/UV 2l 3L 8.5 s pH 7.5 s UV/CI ol s Olensl,
5 A 3 il il Ygame JSid (Jl ol b sl 00y g0 PH 6.5,0 J5 05



Ultraviolet radiation/nanoparticle

: i +
TiO0, + hv — h'[‘i{J: +e

e  + h.

Tio, Energy

H,O0+h}, — HO +H'

0, +ef =0
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-— =+ .
D:.[,.lU: + H™ — HO;
HO; + HO] — H,0,

H,O, +e~ — HO" + HO™

-— +
D:'[m: +h™ = O,

TiO,
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_ Time=1h GSM Olng/k 21.19 %
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2 0.306 65 © rd S &
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Treatment units

1. Pre-ozonation

T&O compounds accumulative
removal (total/extracellular)

Extracellular MIB:16.14%
Intracellular MIB: 15.91%

MIB: 27%

Operational parameters and
treatment unit chain

Pre-ozonation: ozone dose
5 mg/L

Pre-ozonation: ozone dose 1
mg/L, contact time 3.4 min

Pre ozonation; ozone dose
1.1 mg/L, contact time 4.5
min

gre-ozonatlon ozone dose
3.6 min

1.20 mg/L, contact time

Raw water quality

Not reported

MIB: 0.14-35.48 ng/L



T&O compounds accumulative

Treatment units removal (total/extracellular)

Intracellular
Geosmin:bZ2.59%
MIB:90%

- Extracellular
2. Coagulation/ Gegsmin:26.61%

) MIB:14.07%
Flocculation 07%

Geosmin: 29.7%
MIB:21.3/

Operational parameters and
treatment unit chain

Raw water quality

Intracellular

Geosmln 0.6 (0.2-1.1)
Coagulation: _
polyaluminjum ferric

. WE: 12.6 (0.6-4.0) ng/L
chloride, 12 mg/L

Flocculatlon dimethyl Extracellular
ammonium - Geosmln 8.1 (4.8-12.1)

chlo%de 2 mg/L I\/?
nglﬁ 60.2 (n.d.-193.4)

Coagu Iatlon 5.6 min,

22.0— 16G(/sec - Geosmin: 2.4-34.3 ng/L
FI c Iatlon 71.9 min, - MIB:4.8-32.6 ng/L

3.7 G (1/sec)

3 GSM Gio Il 5l axd 5 olinil asly 30 WS oo vl cilizke Slalllan 40 o Lo yl35 gl
Abl (o0 99 9 prb Jolge (090 Joloe Judd s (0] &F el yieS cwgmuxo job 4 (Jokw z 15 MIB



T&O compounds accumulative Operational parameters and

Treatment units Raw water quality

removal (total/extracellular) treatment unit chain

Intracellular Intracellular

Geosmin:63.99% . Geos_mln: 0.6 (0.2-1.1) ng/L
MIB:95.09% - MIB: 12.6 (0.6-4.0) ng/L

Extracellular Extracellular

Geosmin: 24.55% . E\Be/oLsmin: 8.1 (4.8-12.1)
MIB: 6.03% . MIB: 60.2 (n.d—193.4) ng/L
Extracellular M1B:19.07% - Sedimentation: retention Nt reported

3. Clarification Intracellular MIB: 8.10% time 100 min p
Total
MIB: 34%; . Sedimentation:137 min - MIB: 0.14-35.48 ng/L
BCIE: 25%
—(T;%tgs'min.7 11% - Sedimentation: retention - Geosmin:13.08 ng/L
MIB-19.16% time 1.75 h, . MIB:160.91 ng/L
E%tgémin- 35.7% . Sedimentation: 3-4 h - Geosmin: 2.4-34.3 ng/L
MIB-205%6 ' . MIB:4.8-32.6 ng/L



Treatment units

4. Filtration

T&O compounds accumulative
removal (total/extracellular)

Intracellular
Geosmin:b3.89%
MIB:95.14%

Extracellular
Geosmin: 34.88%
MIB: -20.10%

o

Extracellular MIB:38.96%
Intracellular MIB: 38.02%

o

MIB: 52%

Operational parameters and

treatment unit chain

Sand filtration

Sand filtration: retention
time 10 min, back wash

cycle 24h

and filtration: EBCT 34

min, backwash

24-48 h

frequency

Sand filtration: flow

velocity 8 m/h

Sand filtration: f
velocity 74.1 (m/

ow

)

Raw water quality

Intracellular

Geosmm 0.6 (0.2-1.1)
. MWE: 12.6 (0.6-4.0) ngiL

Extracellular

Geosmm 8.1(4.8-12.1)

I\/EIB 60.2 (n.d.—193.4)

Not reported

MIB: 0.14-35.48 ng/L



T&O compounds accumulative Operational parameters and

Treatment units Raw water quality

removal (total/extracellular) treatment unit chain
: . Post-0zonation: ozone
MIB:50.17% dosei ?L contract - Not reported
time
. Post- zonatl n: 0zone
MIB:25% cose 95 m N comact - MIB: 9.2-15.9 ng/L

Post izgnatl n: 0zone

MIB: 73% " dose ,contact . MIB: 0.14-35.48 ng/L
5. Oxidation time 14 mi
: . Post zonatl n: 0zone T
CRETIEEg,L % dose 19 ma/l contect © GRETARAT S8R9/
. Posto o atio in® 2 A-
RETE dose B8 Laomb” - RRRIERBARGE"Y"



Treatment units

ctivated
a(?sorprhon

T&O compounds
accumulative removal
(total/extracellular)

MIB:61.18%

MIB:75%

MIB: 93%

WS/ b306

Operational parameters and
treatment unit chain

GAC: EBCT 10 min

BAC filter: EBCT 16
min,

GAC: EBCT 14 min,

BAC: EBCT 15 min,

Raw water quality

Not reported

E/IIB: 9.2-15.9 ng/L

IVIIB: 0.14-35.48 ng/L

VB TR 5 R -
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1 Chloroform ppb 9.7 9.1 0.3
2 Dichlorobromomethane ppb 5.6 4.3 0.06
R) Dibromochloromethane ppb 2.5 2.1 0.1
4 Bromoform ppb <2 <2 0.1
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