a a a A o J v o
‘Vi’Jsi’iﬁl’J‘YlﬂTHW‘Hﬁ ﬂﬁzﬁmmwwsumﬂizmuma@wuﬁ’aﬂmuﬂwummz
F
ﬂTﬁﬂ3635’)8&%31%ﬂLiJiJL‘]J'iuﬁﬂ/iiUﬂﬁﬂWﬂﬁﬁﬂwal}u
a Y a 9 R 3
‘U’eNWﬁGlWﬁwaﬂﬂllﬂ“l/llﬂﬂﬁﬂﬂﬁi%’ﬁﬁ"ﬂ1L‘Kﬂﬂﬂﬂ%1ﬂu1

F
Tdauualou

Y

Y A (% A A 9
HIug UWEAINAGIA BT
Syan AINTTUAMAATUNTUNA AAINTTUAWNARON)
¢ ¢ 7
2191358915011 919138 A3.033UN NATDI
U v
Unanee

[ [

a dyd s A = a a o w g‘/ 9 a YA A
N139YUY G’Ii;l‘]Jigﬁ\iﬂLWE]ﬁﬂi&l'I“JJ53ﬁ‘ifl‘ﬁﬂ’l‘wﬂ’lfl'ﬂ’li]ﬂﬁ’li@]\?ﬁuellﬂﬁWa@WﬁWﬁﬂﬂqﬂﬂlﬂ@

F
A ¥

) ' Yo & 9 v o ¢ o
nnmslgasauressnsinilaauiuilen Taglsaunuiuannumalunszuiumsgady
pazlnmusunlgnguvne o1 lulaswaslunszuiunsnses uazfn Temanisne
U a 9}1:' a =S 1 =} a
dvesnaananaos lannannaassulunguuesaslsznou lase Tatimunazer laoz 3 1a'lu

4 % ~Aq Y av da’d % ] dy a Y A dy ~ Aa o Aa 9
Tasd i ldluanudssidhnihveauusnalndimestiunmneydinavve: Nladuiiunisud)

Tuguauuiiey danIasee v

= 1 ’.f ya dyd U 14 a = ?p’ a =4 %’
1NNMIANEINLIN i laauiimmsveudunsdazaiei ”luimwuaumﬂazmﬂm N3
= [ A A A (3
gﬂﬂauumaamﬂﬂamwmmanﬂau 254 W1 TUWAS Lla$ﬂ”l'iﬂﬂﬂﬂuuﬁ\i@ﬂﬁﬁfl’ﬂﬂm@]
o 1w A a o 1A A Aa o 1A 1 a
FUNIZUDIUIAUININD 7.50 HAaNTUABAAT 0.60 HDDNTUADAAT 0.128 ABDIFUAINAT Hag 1.71
a 1 A a o 1 o w o a ' a 4 U ]
AATADUDANITUABDIUNT ATUA1AD ﬂﬁLLfJﬂLW\Iiﬂ%u@glllﬂli“]fu‘W‘]J’ﬂ ﬁ?i@i&ﬂ%ﬂﬁ%ﬁTﬂﬁ’JUiﬁiy
I a A Jd A %,‘ 9 a A Jd a [l %’ 9 A A
Wuasounsdviareuiisesas 64 ua:miaumﬂsnuﬂhlwmumiaﬂaz 36 LUDWIITAUN
a A o w 4 a A J o 9y v 9 ! v o
‘1Ji$ﬁ‘l/l‘ﬁﬂTWﬂﬁﬂ"ﬁ]ﬂﬂﬁ”]Jﬂu@u‘ﬂ3861Za1EJ‘L!Tiﬂﬂi%ﬂi%ﬂ?ﬂﬂﬁﬂﬂ%’ﬂﬂ’Jﬂﬂﬁuﬂlmumm‘ﬂﬂﬂ
ﬂiz’u’Juﬂ"liﬂi@\iﬁ}?ﬂlgﬁiiﬁﬂmumiu Lzazﬂizmumi@ﬂcﬁuﬁ’wdmﬁuﬁuﬁuazﬂizmumﬁ
a 1 a ¥ A Aa o 1A
ﬂimﬁ”mmsmmummu WUN mifuau@mﬁf]'a:mﬂmaﬂawm 7.50 yaansuneansg mﬁ@

A Aa o 1 A o v A I Aa A o w 4 a L4
3.37 7.12 4ag 1.27 Haaniuaoans auaial ﬂﬂlﬂu‘ﬂﬁgﬁ‘ﬂ‘ﬁﬂ'lwﬂTﬁﬂTﬁ]ﬂﬂTiUﬂu@u‘ﬂ%ﬂagaTﬂ



%,’ " W S < o A A Aa A o W a A J
WUNMINY 55 5 uag 63 1Wosigua Llﬁ3Lll’E]‘V‘I"l]15&!TTJ53ﬁ'l/]‘ﬁﬂTV‘IfﬂiﬂWﬂﬂlluIﬁiLﬂu@u%iﬂagaTﬂ

ov

[ J v o a
uﬂ@ﬂi%’ﬂizmumi@@%uﬁ”wmuﬂmummum ﬂiziJ’J‘LJﬂﬁﬂi@ﬂ@%}?ﬂlcﬁﬂnﬂmmﬁiu uag

o 1 [ 4 a 1
ﬂ5$TJ']‘IJﬂ'ﬁE]ﬂ“HTJ@%}’JEJﬂWUﬂllllu@]uagﬂ5$°]_|’J‘L!fﬂﬁﬂﬁ@\?@alj']m"lﬁ'lﬂﬂllllllﬂﬁu‘wu’ﬂ ll‘LJTG]ﬁLi]‘L!

e

°

a 4 a A [ L= a a [ [ a
BUNTIALA1U11aAAIDIN 0.60 UAANTUABANT 1MAD 0.26 0.56 11AL 0.15 HaanSuaAoanI
o v a d A a o w P A s ) P-4
a1y aalulszansnnnsmIansusuoUNIdazaledunIny 57 7 uag 74 ulosidua
1 @ a sld' a ] &I 9 o Y U [
msaalomamsinedivosnaananaoy lanmnaasanye laeldnszuiumsgaduaieniuny
) a o 1 v o J
UALUURI NTZUIUNITNTOIRBIFTITNNUIUTY HALNILUIUNTRAF UMD LA UALAE
ATLUIUNINTDIAULE TN AULVTUND ToManITnonI1vedai1s 1asa lsimuanadain
] 1T A = [ 1T A o w K a < 1% 1
1,384 luTasnSunoans Mae 367 1,265 uaz 159 lulasniuaeans muaiay deaadludaaiuv
A A T W S A 1 @
Us2anTNnAITanadvod THMFP 1M1 73 9 1AL 86 1Ue15ua a3 lon1an1snenluedals
= o gol a =Y v 1A Bol 1Y o w 9
a1 laos® In Tu'lasadnulinauisua 1 Tulasnsfudeansuaziinmainisiniademumsy

mnu 6 lulasnsunoans



Thesis Title Efficiencies of Activated Carbon Adsorption and Ceramic
Membrane Filtration Processes for Disinfection by-Products

Precursors Removal from Contaminated Groundwater

Author Miss Kanlayanee Yimyam
Degree Master of Engineering (Environmental Engineering)
Adyvisor Dr. Aunnop Wongrueng

ABSTRACT

The objectives of this research were to study efficiencies of activated carbon adsorption and
ceramic membrane filtration processes for disinfection by-products (DBPs) precursors removal
from contaminated groundwater and study formation of disinfection by-products, including
Trihalomethanes Formation Potential (THMFPs) and Haloacetonitriles Formation Potential
(HANFPs). Powder activated carbon (PAC) was utilized as adsorbent and ceramic membrane with
nominal pore size 0.1 um was applied to remove the DBPs precursors. Water samples were
collected from observed wells which is the shallow well near the Mae-Hia abandoned landfill site in

Chiang Mai.

The results showed that the values of Dissolved organic carbon (DOC), dissolved organic
nitrogen (DON), UV-254 and SUVA of raw water sample were 7.50 mg/L, 0.60 mg/L, 0.128 cm-1
and 1.71 L/mg-m, respectively. According to natural organic matter fractionation, hydrophilic
(HPI) and hydrophobic (HPO) fractions were 64% and 36% respectively. Moreover, the efficiency
of the DOC removal by PAC adsorption process, ceramic membrane filtration processes and
combination of adsorption on PAC and membrane filtration process resulted that DOC
concentration were decreased from 7.50 mg/L to 3.37, 7.12 and 1.27 mg/L, that can be accounted
for 55%, 5%, and 63% of the DOC removal efficiencies, respectively. Furthermore, the DON

removal efficiency of PAC adsorption process, ceramic membrane filtration processes and



combination of adsorption and filtration process indicated that the DON concentration were
decreased from 0.60 mg/L to 0.26, 0.56 and 0.15 mg/L, that represented 57%, 7%, and 74% of the
DON removal efficiencies, respectively. Finally, the investigation of the DBPs formation potentials
reductions by PAC adsorption process, ceramic membrane filtration processes, and combination of
adsorption and filtration process presented that the TTHMFPs were decreased from 1,384 ug/L to
367, 1,265, and 159 pg/L, that represented 73%, 9% and 86% of the TTHMFPs reduction
efficiencies, respectively. However, the HANFPs were presented in raw water and membrane

treatment water about 1 and 6 pg/L, respectively.



