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Abstract

A flow injection analysis (FIA) system was developed and
constructed as a rapid means for the determination of uranium in
geological samples. Initially, the spectral characteristics of U(VI) and
its complexes with 4-(2-pyridylazo)resorcinol (PAR) were studied,
following which a flow injection determination of uranium in tin tailings
was investigated. A small volume of sample solution was injected into
merged streams of triethanolamine buffer and PAR containing 1,2-
cyclohexanedinitrilotetraacetic acid  (CDTA)/sulfosalicylic  acid
solution. The absorbance of the colored product was continuously
monitored at 530 nm. A calibration graph was established up to 16
mgU/l with a detection limit (36) of 0.28 mgU/l. A sampling rate of
180 injections/h and relative standard deviation (RSD) of 3.5% (at 5
mgU/l, n = 12) were obtained. The method was applied to the
determination of uranium in tin tailings after digesting with HF-HNOs.

This FIA method was then modified for the preconcentration and
separation of trace U(VI) to improve its tolerance towards some
interfering ions in environmental samples and also to improve its
detection limit. By using an in-valve column containing Duolite C-255
(H) resin, uranyl ions loaded onto the column were then eluted with
1 M HCI and mixed with a stream of a mixture consisting of buffer,
masking solution [triethanolamine (1 M) and CDTA (0.7% w/v)] and
PAR solution. After passing through a glass bead column, the colored
complex was continuously monitored at 530 nm. Calibration according
to time (or volume) using a single standard solution was established up
to 7 ugU under optimum conditions. The detection limit (3¢) and RSD
were 0.27 pgl and 2.1% (for 2 pgU; n= 12) respectively.



The possible interference effects of some ions were studied.
Using dual mini ion-exchange columns positioned at sample loops of
the mjection valve, a sampling rate of 20 - 25 samples/h was obtained.
Applications of this method to the determination of uranium in rock and

water samples (ug/l levels) are described.



A A~ a ¢ - ¥ o 1
PYOULIBIINEIHNUD DIFINUANNTUVY LD ‘H”IiJ‘iiJ']ﬂ!Q!.imﬂiJ

Tagmaiia Inaduoasu

3 =

Forjlvau WY WAGNT FUANA
-y = qr -y =y A
ANYATAIAH L Una H1UIFUAY

AMENIINMSTOLINNENUS -

=

= 4 o o
WA, A5, AEgUd ragusessan  Usesunssums

]

56, 5. 109 NFANRUT NITUNT

5. qsfna Jauuan AFTUAS

6. A5. QAN @3 To5 ASSUMS

As. fiva Geudann NITUMT
UNAAED

Y o kY o a o ey ° s e
Tafaun wazasuszvyIvadueaduerindsa (F1A) dmirdaszim
=y = as 1 Ap Yoo = 3 Yt or
PFinagisiuenludredramessd lnedsiasy Tunsuusaladnmdnrazimme
a - 3 ) =1 ar = o
naalnasussasilyznou@iraussiagsitonlosoudy  4,2-1nSaaweTas-
oo 1 3 o Ef Voo = ~ ar 4 )
¥95F5U0a (PAR) demnmiuriwansanyd 1133 Taduwadu tieni/Sun
= 1t = ) 1 = v b7
gstManlumasayn  Tasmsaamsazaadiedilsmnasuesy Tl lunszua
yaamsazaeRauszINIves lasesueaniiu fuaisaraie PAR Nl nga-
1,2- laeziiTulaTnamnaulalunsTamassosdan (CDTA) Funsadaldana la-
Py L7 | =) AAA 1 A A 2 9
an InAmsganauuaIveInIsNudeddeioanaNuEMnaY 530 W Tuwas 1a
Y =% o= oa a =1 (=Y A o o o
pslnas-gnuiluduasuds 16 dadnsugsiiounedas  uaziadidanez
= b = A oA w =4 1 a - s ¥V ) d
WATIEA 1A (30) Nauilu 0.28 Tadnfugsitiondedns ansadnizy awsasusH
o ' v e v § i o as T oW
180 dvd et Tue TaslimsesazvaImsileaunimnasgudusing (RSD) iy
9
e ar s oA W = o Y o anl o 1
3.5 (wmsy 5 Uaanfumsitoudedns Tasmsnaasy 12 91) laihliaenainn
3/ N ¥ o a T 1 ) o
Uszgnd s lumsnlTinagsdionlumausaynTashdredandesaarsads nyn

laTasvlgesin Aunsaluasn



vii

. a w 1 ¥ W v & o ¥y
IMihdine FIA . dspandeduamlfudsafieivanududy  wazuon
=1 d..d. = ¥ . o ] d'i a
gistdeunfSinavesesnanaisazasdlesn medsulywanuaunsalums
9/ et = oy ar I 7 Py ¥ A A o w
a1 lessuniwasunudaled lumsdrednomdunisaoy  uaziindadiiaves
= 4 3 & Aa o o b Y R 1 A
M3aAIed Tagmslendrlaedul Uss9AWSTYU Duolite C-255(H) #oag 119
1 </ t v v =4 ar Vel & ¥ aa
Aasarawdledan Il luaedind  gisiionlessuvegniu s Fuareisnms
& v a ¥ s
uanilasulesey uasgnazesninalsansazmonsalalasaassnvu 1Tums a0
3 ar =3 3/ o o :.?.J L4
Huezmaufunszudvosmsazaenaugidsnovalotivies meanuauy (las-
y -
@i1ueaniu 1 Tuais, CDTA 0.7% TashniindellSinas) uazarsazany PAR a3
' Y v sda d Y g s ¥  Aaad
azmen vz Il luredininlidiaunivssyed Tasnsdssneu@areuniia i
o A & ' ' 2 = £ 14
aunsaiamIganauaduiedaaiesnaNueInal 530 wluwas ela
A ' v = g = =y o
anmizhmnzay wunldnsnesgufiinduasoudaling 7 lulasnsy
gisiley uaziinsinavesmsinied (3o0) tazmissazveamalisauNasgIv
[ w & w ar =] o o s =
dusinioiny 027 luTasnsugsiion uaz 2.1 (dwmsv 2 Tulasnsugstey Tay
:’ o ar =y A s} a 4 ¥
MInAant 12 91) mudey ladnuwasunundhiiilldveslessuinaa tely
L d Qo 1 s T 0 1 Qy —_ o
aoauvwIAanAIna 2 asdl 1veg luduniwewsuitlagn vesduwaty
o a o v Y ¥ Y =
N1 vraunsolmzdasaratedledia lanedasuiiveamsianeyd 20 - 25
o ' W o ol ar 1 o = s -~ e
fvg et Tan UMsMIana llilszgnd lelunsimsiznmgsiieuny

= b as 1 = °y as @ 1A
Wsmanegludredariuuaziii (seavlulasniudedns)



