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A Salinity (g/L) (WHO <0.5 g/L)

Aanuieazanasin (Total dissolved solid; TDS) (mg/L) (WHO<1000 mg/L)
arauiinwh (Electrical Conductivity; EC) (ps/cm) (WHO<1,200 ps/cm)
aaalsnaaau (ClI) (mg/L) (WHO <250 mg/L)

Tnaandaau (Nat) (mg/L) (WHO <200 mg/L)

\nAeazaetnau 9 (fersazilusunsaseganiwgldin)

Tuslus 2aau (Br-) (ug/L) (F5uaniasun = 300-700 pg/L)

lalalas aaau (1) (Lg/L) (FlSaaniaaunn = 10 pg/L



asnaee laninmsanze(DBPS)

Pathogen inactivation

Tuslus aaau (Br-) (ng/L)
lalalas 2aau (1) (ng/L)

Regulated DBPs

Dissolved Organic Matter

Water Treatment Plant

Cl, wp

Disinfection process

Examples; THMs
H
¢ I
Ccl” "'Cl “C
A ey
i Chloroform Cl

Bromodichloromethane i

16 regulated and unregulated
DBPs were detected

Emerging DBPs

Disinfection by products (DBPs)

Regulated and emerging

disinfection by-products
lodo-Disinfection by products
(1-DBPs)

O3 Examples; I-THMs
HOCI H

MnO, @—>HOI . e
or e
NH,CI - ! | .

+ ! lodoform Br

NOM i

Bromodiiodomethane

Point-of-use Treatment

#

|_ h I Consumers

#

8 regulated DBPs were detected
& Most of DBPs were reduced

] Chen et al., 2021




nangenuay Bromide waz lodide gaau
I a A = 6 a = o6
sia DBPS 149ima2197e] azaiiiyisel CI-DBPs, I-DBPs Br-DBPs

- lodoacetic acid is the most
genotoxic compound identified to-
date

- - Oxidant Oxidant
- If HOX is not oxidized to oxyhalides, I, Br HO'/HOBT " |O3 ’ BI'O3

then it reacts with DOM, to form
organic halogenated DBPs.

- The oxidation of BrO™ by ozone
leads to the formation of bromate,

CHO Celis Treated for 20 min

7

2
:%A
o <5
which is a potential human TOXICIfy o&
. . . T o 0.75
carcinogen and is regulated in most == I Cl
. . . . oE
of countries with a drinking water %X 050
g 0%
guideline of 10 pg/L mE & i
Iis 025} O Bromoacetic Acid
c2 < Chioroacetic Acid
D
Comprehensive Analytical Chemistry, Volume 92 a 0.00 . . . .
ISSN 0166-526X ° 1 e e i

https://do1.org/10.1016/bs.coac.2021.01.004 Haloacetic Acid Concentration (uM)
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wualinumsiinduaas Brominated DBPs (Chlorination)

-  Bromide increased from 38 to
974 ng/L as seawater content
increased from 0% to 2%.

>

- THMA4 increased from 43 to
207 pg/L as seawater content
increased from 0% to 2%.

- Bromoform was the dominant
THM species at 2% seawater.

Disinfection Byproducts

CI,CH

(a)
Br3CH

THMs (ug L)

CIBr,CH

BrCl,CH

(b)

Desalination 345 (2014) 85-93

Contents lists available at ScienceDirect

Desalination

journal homepage: www.elsevier.com/locate/desal

Effect of seawater intrusion on formation of bromine-containing @ Crosehark
trihalomethanes and haloacetic acids during chlorination

Evan C. Ged, Treavor H. Boyer *

rtment of | ienc hool of Sustainable (ESSIE), University of Florida, PO Box 116450, Gainesville, FL 32611-6450, USA

>
Seawater Intrusion

DBPs (ug L)
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Seawater by Volume
OTBA QOCDBA EBDCA
EBCA HEDBA BA
@TCA ®EDCA OCA

http://dx.doi.org/10.1016/j.desal.2014.04.021
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Seawater by Volume




wualdunisivadivaas DBPs (THMS) aasnszuaunnsg

nanuUszinludseinealng

g a % o £ o
Qmmwmﬂszﬂﬂsamuwammmawu URTEIAN FULEU LA 51&1{% Uszafaununsian 2564
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AMNNUIUTEUNTIUREAUIUINTY WETER dnaay wae SuUS  Uszifieununinus 2564

- \fudegetuil 6 unau 2564

- wnawidvun ndu. = wnasiduaguaiiussul nsussluaTas

) ) .z o WnaaiANAUA o % L o % lswundn | inpeitvua
. . Tseupdnin Tseundnin Tseaunanin Tse9unin y . Tseaunanun Tseaunanin Tseaundnun .
WITADS %#U® U . W5 ines e o . UnanuLeu
vnvuguds 1 | amnadan guds anuaulssgu 2 d15uy3 nlu. vnnvuguds 2 | amaidah guds SUY3 ndu.
Tssgu 8
AADIUDESTALARD un./a. 1.85 1.71 1.19 1.38 0.2-2.0 AaRsUBATTANWAD un./a. 1.39 1.82 1.45 1.05 0.2-2.0
sl Tulas@ud /au. 465 237 449 606 - msilnia Tulas@wud /o, 1831 235 1675 1805 -
d15azany un./a. 298 142 287 388 1,000 dvazany un ./a. 1172 141 1072 1155 1,000
USUNEUUAETNIAUA un./a. 298 142 288 388 - USUUNIAETNANA un./a. 1172 141 1072 1155 -
AMUNSEANTRELA un./a. 127 118 122 143 - AUNSTENTaviLa un./a. 268 118 258 249 -
aalsn un./a. 55 4 51 91 250 aaalsh an./a. 438 4 397 441 250
oo un./a. 49.56 3.62 45.67 69.09 200 e an./a. 227.07 2.67 216.26 241.25 200
dslasanlafimu sum of ratio 0.59 0.10 0.55 0.38 1 dsinsanladmu sum of ratio 1.16 0.16 1.48 0.76 1
GREGIL T GREAIELY un./a. 5.0 1.5 5.0 5.1 = d15dun3gAsuau aun./a. 4.2 2.9 4.2 4.1 =

- fufeteiudl 2 - 3 quanug 2564
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wnlunlungine Br-THMS lunssuqunisaanuinygsdn
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AU TN (Conductivity) (u5Sfom)
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Arpmun szt idenaliEusufransaanfiadpanui Iingafiu 1,200 uS/cm vadrpuAngaiu 0.5 g/L



wnlnluni9ine Br-THMS lunszununisuaniinysziiia

AvANLN W49 (1haUNNIIAN 2563)

Ans1eaRspanIsIeszdsunadlaselaiisy WauunsIAg 2563

dauianeasielaneniin naslianzvinaninwi dheaaninil

.o e e o e e Res.Cl, | CHCl; | BDCM |DBCM | CHBry; | THMs
INAAIDYNY ADTUNENUAIDENS TUNLNUAIBDENN a1 (W)
(me/L) | (peg/L) | (pg/L) | (pg/L) | (pg/L) | (sum of ratio)
26 | 000559 [serumdahanuaulsigu 2 8 uniu 2563 | 1055 | 155 | 22.84 ,ﬁéz 17.46 | ND O.ER
27 | DD0529  |dninnuminddudiunsyumntiaid 3 1UN31A 2563 8.15 155 | 192 | 1066 | 823 | 882 040 |
28 DD0530  [AUNMUATIENNTANINTANEN NFZNTHANYIENI 3 unyAU 2563 7.40 0.71 11.7«4 14.20 | 24.11 | 34.33 0.86
29 | Glo355  [lssEpungnln 3 4nTAN 2563 845 | 052 | 13.14 | 13.68 | 16.86 | 15.47 0.60
30 | Glo358  [lssEeuUania 3 UNSIAN 2563 930 | 035 | 807 | 10.36 | 29.82 | 70.64 1.20
31 | 000560 [Basusdathsuys gunsAu 2563 | 1155 | 126 | 3174 | 393 | 13.06 | 39.79 0.60
32 | DDO535 |@uduimsans1sugu 67 (Aasssuani) 6 UN3IA3 2563 810 | 037 | 368} 261 | ND | 358 0.20
33 | DDO536  [uneesFtinn anvdundn 6 1N3IAL 2563 6.45 | 095 | 2344 | 1360 ] 823 | 583 0.45
34 | Gl0385  [lssdsuilaussius 6 UNTIAL 2563 715 | osa | 2104 | 1720 [ 1301 ] wo 0.50
35 | GI0388  [lsepuuniiiuvsauiia ansiven wnstauna 6 UN3IAU 2563 8.30 0.50 %6.55\\2.39 ND ND 0.16
Guidelines for drinking water quality WHO 2017 300 ?0 100 100 <1

1118w ND Aa Non Detectable law Detection limit 989011331512 Chloroform, Bromodichloromethane (BDCM), Dibromochloromethane (DBCM) uaz Bromoform

WinAu 0.17, 0.05, 0.15 uaz 1.50 pe/L AUaA1IAU




wnlnluni9ine Br-THMS lunszununisuaniinysziiia
ANPNNUN IARIRS (lRAUNNNINUS 2563)

ATNKEAINANTTAATIREUTINMLATENTatilsY RouNUAUS 2563

drudlasziansitylanzuin nasdiaTginaninii dreannwi

sWadEg4 annuiitiudlagng Juiiiudaegne 1281 (u.) ResClz | CHCL | BDCM LDBCM | CHBr, | THMS
(meg/L) | (pe/L) | (pg/L) | (pg/L) | (ug/L) [(sum of ratio)
26 | DD0657  [Tssarundmiranananulsegu 10 5 uaAvig 2563 | 1115 | 093 | 1676 | 673 |/0.34 | 854 0.26
27 | DDO659  [diinauvadeuusudngring 6 NUANTUS 2563 | 7.30 071 [ 2140 899 | 427 [ ND 0.26
28 | DDO660  |dntinanuumdiniugied 6 NUAUG 2563 | 8.00 053 [ 1683 | 6.25 | 291 [ ND 0.19
29 | GJo0gy  [lsaSeusndil 6 nuAus 2563 | 830 | 048 | 2512 894 | 379 | ND 0.27
30 | GI0092  [lsafeusiviile Usvou 6 NUAWUS 2563 | 9.25 143 | 1465 777 | 641 | ND 0.24
31 | DD0658  [Tssarundmirsuy’ 5 nuaniug 2563 | 1150 | 1.06 | 1337 | 852 | 521 | 27.02 0.51
32 | DD0665  [drinauunndady 7 uAuG 2563 | 7.00 085 | 2285| 148 | 024 | ND 0.10
33 | DDO0666 |annildinTauasuiausnantios 7 QUAUS 2563 | 6.25 1.04 | 1164 651 | ND | ND 0.15
3¢ | GJ0120  [lsaSewasdond 7 uanus 2563 | 720 | 068 | 2092 1.60 | 024 | ND 0.10
35 | GJ0126 [lssmudiuaing 7 ot 2563 | 935 | 077 | 2551 | 287 N\ [ D 0.13 /
Guidelines for drinking water quality WHO 2017 300 60 ED 100 < 11

wunewn ND fa Non Detectable lao Detection limit ¥24n1531A37129 Chloroform, Bromodichloromethane (BDCM), Dibromochloromethane (DBCM) uaz Bromoform

WU 0.17, 0.05, 0.15 waz 1.50 pg/L Aua1Au
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