»
= = o o 9 < [v)
Folnriinut  mssiamsnyamildaulasnszuumsgadudoundy
Aiou UNAIGUDITTU YAING
GALRRL S IFINTTUAL
F=1 =
tnrsanu 2545

unfaeo

¥
L =] = L] ot

“Imm'Jauuﬁﬂu1ﬂaﬂ1sﬂ1ﬁﬂu”1c'§aufrﬁwqﬂuxﬂyauﬁ’aunszmunnﬂﬂrﬁnﬁaunﬁu
(Reverse Osmosis) Iaufivadszassiofnmfalseaninmlumsmiacisuyveaamisy
wilauHy Az tuga ianﬁqﬁmﬂsﬁﬁwaﬁwﬁtyﬁiaswu U WANG audu uazanwdu
Sududuveamsvylnh

A1TNARBIAVILUIVS U HALNUYBIUT YN Danish Separation Systems (DSS) nAnefl
uYsuY 3 ‘Hﬁﬂﬁﬁ] CA990PE (Cellulose acetate on polyester) HR98PP (Thin film composite on
polypropylene) Ufig NF45PE (Thin film composite on polyester) Tatlgarstlou 2 ¥rem1m
Wudy  vinmsnasswundmivmstlourinrmdudugs (5 uaz 1.63 ppm) WNTY
yiin CA Wszdninmangademinsaaannududuveamisnynaunie 0.68 1az2.07 ppm
TOIRIINOTUA HR Uazsie NF aud sy uadleianstlowuhmstitadiowdu Taoms
anaznousaudaomaiinnaelsd e lianududuvesmsmylninans 012 s
0.085 ppm) Vs sy psuRiseAninwiadiqafiosdia NE s
annsnaanmdudursImanymdoion 0.009 ppm FRIAVNABNNIVIUYLA CA ude
¥iia HR Awd ey dmsusidndusanuysnlunsnane samuanL I uYa NF
I¥adndunniian sesnafesiia CA uaz AHR mudiy

nsneavsfumusuluga  ¥eIuTUN  Filmtec UAT  Osmonics Fufhuwy
Spiralwound Membrane Module lngl¥mstloulinnudinduvesaisny 0.085 ppm wudi
Tu@,a%a 2 wiin 1¥A1 Recovery Aioudadh danlssAnamiunsdamisnyues Osmonics
wuysuldraRmnAsiusnaanududuvssasnyIumdeiss 0.003 ppm

Tum‘smﬂymi5wwﬁ%méuméauﬁgaﬁqﬁmmaﬂuﬂu 0.142 ppm NIHIHNTZLIYU
sy Teelide sriunszuiumstiianesu WUl MINAIDINLLLUS WU UUHYTHA
CA UagHiia NF mmmaﬂﬂawm’fmﬁ'umaammHiu‘tfmumﬁa 0.03 ppm @74 Osmonics KAz

Ed
Filmtec Tuga annnudutuvsiaisnyluiuvaeiios 0.014 1920.018 ppm Awd 1AL



Thesis Title Arsenic Removal from Ground Water by Reverse Osmosis

Author Miss. Ubolwan Chutiwetku
Major Program Chemical Engineering
Academic Year 2002

Abstract

Arsenic is a metalloid element that has been notorious for its toxicity. The problem of
arsenic in ground water is considerable. Various treatment methods have been adopted to solve
this problem. The objective of this research is to study RO system including many factors: type of
membrane, effects of operating pressure and feed concentration on permeate flux and
concentration. .

Three types of flat-sheet membranes from Danish Separation Systems company (CA :
Celiulose Acetate on Polyester , HR : Thin Film Composite on Polypropylene and NF :Thin Film
Composite on Polyester) were used in membrane test cell. There were two ranges of feed
concentration. For concentrated arsenic feed solution (5 and 1.63 ppm), CA membrane gave the
best permeate results with high flux and high rejection. HR membrane gave good rejection but
permeate flux was quite low, NF membrane gave low separation but highest flux. When feed was
pretreated by coagulation with ferric chloride to lower feed concentration (0.12 and 0.085 ppm),
NF membranec performed very well, the permeate concentration was only 0.009 ppm. While HR
membrane gave poor values for both flux and rejection.

For experiments using spiral wound membrane modules from Filmtec and Osmonics
Companies with arsenic feed concentration of 0.085 ppm, both membrane modules gave
satisfactorily high rejection but with rather low recovery. The product water treated by Osmonics
module contained arsenic concentration of 0.003 ppm , the lowest found in this work.

For natural feed water from Ronpibool district containing arsenic concentration (142 ppm,
the rejection by flat-sheet membranes were in the following orders : NF > CA >HR. Permeate
from CA and NF membranes had concentration of 0.03 ppm. Experiments on Filmtec and

Osmonics membrane modules gave product water containing 0.014 and 0.018 ppm respectively.



