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ABSTRACT

.The extent of fluoride ion in correlation with hydroxide ion during defluoridation
process by bone char using a flow injection technique has been studied. In order to
investigate the relationship between the amounts of fluoride and hydroxide during
fluoride removal in a packed column of bone char, the spectrophotometric flow

injection methods for fluoride and hydroxide determinations have been developed.

The development of a spectrophotometric flow injection method for determination of
fluoride has been accomplished using ternary complex of aluminium with eriochrome
cyanine R and cationic surfactant. The method is based on the decrease in absorbance
of the ternary coﬁlplex of aluminium with eriochrome cyanine R and cetyltrimethy]

ammonium bromide at 590 nm. Chemical conditions for bleaching of the ternary
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complex by fluoride and flow injection parameters were optimizéd and a study of
interfering ions was also carried out. A linear calibration graph was obtained from
0.050 to 1.00 mg L™ for fluoride ion. The precision was very good (0.88 % relative
standard deviation) and the 3¢ detection limit was satisfactory (0.02 mg L. The
method has been successfully applied to the determination of fluoride in ground

water.

Furthermore, a method for spectrophotometric flow injection determination of
hydroxide has been proposed using m-cresol purple. Optimization of variates as well
as analytical characteristics were conducted. The calibration curve was linear from pH
7.14 t0 9.06 and 9.06 to 10.06. The precision expressed as relative standard deviation
was 2.5% at pH 8.36 and 2.0% at pH 9.81. Limit of detection was found to be pH
6.87. The proposed method has been successfully applied to the pH detection of

.supernatant from the removal of fluoride by bone char.

Defluoridation process in a fixed bed column containing bone char has been
investigated by flow injection technique in which fluoride and hydroxide were
determined simultaneously. The effluent from bone char column was monitored for
both ions in order to study the relationship between the amounts of fluoride and
hydroxide during fluoride removal processes. Based on the previously proposed ion
exchange process, it can be expected that while fluoride was removed by charred
bone, hydroxide was replaced simultaneously. However, fluoride was consumed more
than the release of hydroxide, bringing about the deviation of mole ratio of fluoride to

hydroxide from 1 : 1, which had been derived from stoichiometric chemical equation,
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Another flow injection system in which the bone char column being placed after an
injection valve was carried out to detect the change in any signal of two ions, after
different fluoride concentrations were introduced to the system. At low fluoride
concentration, no signal change due to hydroxide liberated from the column was
detected while the signal due to fluoride was significantly remarkable, Higher dose of
fluoride injection resulted in an increase in signal of the two ions. Defluoridation
process at low level of fluoride may therefore be proposed as adsorption on bone char

followed by ion exchange at higher fluoride content.



viii

4 a o

o J = P Sa 9
YOITDINENHNUS mspnynseuIumsuandasu lessuiifurdosluns
vingeelsddinunsegn lnaldinnaiin Inadueadu

=l of ]
§en wlsusu yelf3

YIgan Innmaasqufvuda @l
J = -y 4
AtEAISHM IR ne Inedinus

g
ToIaAnTINsd as. q3find Sauwad  dsemnssums

509FNANTI9150 AT, S0FT Seuwan nIsUAS
9191356 A3, Tudia Aazmans ATTUMS
UNHnge

Idfnmanuduiutszniniuiunges lsduazlensen ludszniranisede
J = - o 4 1 o e & =
WgoolsadisimnszgnlasldmalinTwadunady  WeRwdnumanuduiutvaSuo
d

ngeelsduay lenson ladseninmsuinriges lsdluneduiiussedatunsegn  §18

ar sy = 2 o o = 4 3 g
Wt IWaduwadudmiunsinsevvigeslsduas leason lua

o = o o o o o = o o
mafauIsanlnTns I lawasn Tadunadudmiumslinnesivgeslsdi 14
TnomsldmslsenoudadouviinmesuSuosesgiidion 53TeTasun loeniiu 01f uazans
aaussRsrralsyquan miunTEieIfunIsanasveshimsganduavesssznoy

= oy = I a oo Ay Y o = e = =3
Wersnruameswsvetesqiilon 85Tolasy loendiu 019 wasddalnsimdfiauen Tudion
Tusludf 5900 iTuwms  HnsAnuianmsfimneauvesy§5mmanensdvesas

Ed ]
wedfouozgiiifivndeigos lsduazssuuTaduiendy  wenvniiteldinulooouiisy

= g1 o 1 o o oar
nUMIEATIEHEnAI  Asinaspuianudiudueselugag 0.050 8¢ 1.00 Tadniude

o af ] =

s Aanuuuiuaziadiiavesnisaseineghunusia (0.88% waz 0.02 Tadnfusedas

¥ ¥
mudiy) FsHmmsedh lssgndmdSinarges lsd luildan 18 e

¥
uanvinifeldauedtmunIns I InmuasnInadunadudmiunisSingiey

o = i o
leasenlud laoldwnuaswenmediia  Iddnyanaefimnemunzquényaslums



ix

Ansedt nslumspudanududuaselugasiios 7.14 89 9.06 uaz 9.06 89 1006 AW
uiuduniu 2.5% ung 2.0% Moy 8.36 uaz 9.81 mud iy Tadrinvesmsasreineyiar

14

= oot ° o W el Al YV @
Wer 687  Iumwisor ldszand lumsasiedafiearvesarsazars ldonnsusa

9

wyoe lyd Idiffueded

Téfnminszaumsudanges lsdlufindluenediniiussydaudmnszgn Tnumaila
i 3
TrladuenduniiminilSinuviges lsduaz leasenladwdoutu  wimsnsiedaleoseuiis
aeslumisazarefiesnainaeduivesdunsegriieneemanuduRussen ey
o J @ o
vgeelsdunzlensenladsynhenszuumsniarigeslsd  laowdnmiuannlfoulessy
g 1 o I3 o Y * = o L4
meaziulddlusendisivges lsdgnuiadisdiunszgesifansunufivigos lsddae
T - o 3 = o
leasontad  wininmsnansafinaigeelsafignilufiunnninfina lsasenludiign
' ] Y ' o { 4 g
Udagsonun hlddandalasTuavealgeslsdde lsason lasidvaunlunn 1 : 1 uiy
H 1 b I
i ldnnaumsiniinsuaniaoulese uonnnil ladnyiszuuTradweaduiing
] 3 T
ﬂaﬁ'nﬁa"nuﬂsz@nwﬁ’aﬁumm‘}’mm’mﬁams'afufﬂﬁmm1mmﬂq”laaauﬁaﬂaqﬂaamﬂwmums
azmwvgenlsanududisg q dhldluszoy  Aenududusdwoaigoslsdwut il
o Sal w o o ow 4
dygnuvesiensen laafioentinnedin!  luvafinsivindyamessigelsdldgann
= ¥ ¢ o & a4 2 o
fnnudutuvesigeslsnge o dygruvesleseudisaesdiemiuiu  assurumsasany
’ 4 ¥ g I 1 g 2 a 1 ¥
oo lsdlion mududuvesrigen lsdlimviondumsgaduuusmnszgn  mudremsuan

' ' 4
waouleesudionnududuveslgos lsdaeiu



