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Determination of uranium in natural waters and high-purity aluminum by
flow-injection on-line preconcentration and ICP-MS detection
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A flow injection method has been developed for the determination of uranium in natural
waters and high-purity aluminum by use of on-line preconcentration on a U/TEVA™ column
and ICP-MS detection. The sample solution prepared as a nitric acid solution in 3 mol 17! was
passed through the U/TEVA™ column to collect uranium and uranium adsorbed was eluted
with 0.1 mol 17" nitric acid. The effluent was introduced directly into the nebulizer of the ICP-
MS and 28U was measured. The detection limit, calculated as 3-times the standard deviation of
the background noise, was 3 pg and the sample throughput was about 10 per hour. The pro-
posed method was successfully applied to the determination of uranium in river-water reference
materials, a seawater reference material and high-purity aluminum reference materials.

Keywords : flow injection; uranium; on-line preconcentration; natural water; high-purity alu-
minum.
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Fig. 1 Block diagram of FIA system for determina-
tion of uranium )

Pumpl: HPLC pump, Pump2: peristaltic pump, V1,
V2, V3: six-way valve, Column: U/TEVA column
(4.6 X 50 mm), Rinse: 3 mol 1 ' nitric acid, Eluent:
0.1 mol 1™ " nitric acid
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Table 1 Operating conditions for ICP-MS
ICP-MS Seiko Instruments SPQ-9000
Plasma conditions
R¢ power 1.3 kw
Nebulizer gas flow 1.0 1 min "'
Plasma gas flow 16.0 1 min~'
Auxiliary gas flow 1.0 1 min™
Sampling depth 10 mm
Measured isotope . 28y
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Fig. 2 FIA signals for uranium determination

&t Smoll MBI E L, AEIE®sml L L A
NKEEWE IR 5 g 0 x ) B, WEEZ RN UMNE
BREZ 3moll™ & L7z, lARENHIZ01g2 VIR
%, AEEEEZRIL CRBRRE S Smol 1 IR L 2.

FMET VI = MERYE, ERBECERE, 3
mol "' WM 5 ml ICIEfE L7, $4hbb, REZVLIHIR
%, IBIERE 3 ml LIBTEE S ml ZINANRAEL, 1313%
B, FFEEIRIERR 3 ml & IRANER 3 ml % 40 INIRIZ TR,
BICH#E % 3 ml M2 NIRBHEREE L2, Smoll ' HEE
5 ml THEM LABHERE L7,

2:3.2 TR AVATFAZLBZEERBREIUTOL
BOTHD., B, BROKEIZIIRT3mlmin ' &L
7z

(1) Smoll 'WEETHIrkarFrazryrts (1
), (2 HEEHR GEEbSml) 205 AICHLYS v %
WESED, (3) #925% 3moll 'WBMTHRET S (2
5), (4) 0.1moll 'WEEEZ A F 412 (1)~(3) OHFMEE
BHMEHELTY T 2 EREL, ICP-MS I[CEEEA T
5 (355, MIMICIIERE 238 DY 7 F )V % EHHIC

B, ME: 7O—A Vs ¥a st T4 VRTBR/ICPMS ICE A RARKROEMEAL FOUDEER 355

BERL, Y= BS T HWTHEREREBICLVERT S,
B, WEBROERICIE, —D0EERARZHREEELT
G AT AIEAL, 97 vOfMBEEI Y Y VLD
BfRM e g7, 1 RHL-0 & 10 HOWENFETDS.

3 RRLER

31 HIREHSLADIZORBEMETRIY VIR
BADB®E

U/TEVA™ 24575 Dk 13 3mol 1 WEERTH
200 TdH 5%, I Fe(Ill), Al(II)), Ca(ll), Mg(ll) % &
BIFEAEDER A4 ¥ 3moll ' AT U/TEVA™
WIELALBE LRV, ZhonsBiz, BERBTO
TSy EERTAE, MYy 7 AL LCHENSEICHE
HTHIEDNBVN, RETEERICOTERET S &8
T&5A., B2, B THLHIE, 7VI=gLaFDYT Y
EOMETHIELMEETH S,

ABBREA T LAFTTI2BOMER Smlmin™' &
L7z, COREBETRY I VORAVIZELED LN L Do
oo T, ABBHOBEESmIEL, FlEEET MY
v 2 RAEHRETHDOIC 3mol 17 TEEE 6 ml I LA
(Bmlmin~', 24, & 11 ml DBEOEIZY T VIZRL
WwWlihoi.

YT O BN —ETHIE, RFHBEROBRE I, D
DOETEH—DOE - BENELNS. LoT, —20EH#
BREZRABRL, ZOBBROBREEI THNI T AT AIE
ATBHI LRI VREREZER TSI LNTE L.

N 2759 KL XOEBERED SKEE LTERD
TeRHBERIE 3 pg TH 5.

KEBICERLAEZYSAE, PRLED0EFEHED
WA, BEEREICEEED SN E o7,

3.2 ABEROWMRE

0.1 mol 1" ' WHEEICBT B U/TEVA™M 2T 595 v 0
B33 THD, 3moll ' HEEES S U/TEVA™ (203 &
N7z 5 i, 0.1moll” ' B TIHEMTELEEbN
57, X oT, KYZAFATIZ0.1 mol 1™ AYEE % A BER
LLTRALEN, 9500540 v ZHBD LR
B, RBEATHEREZ 3508 Lz, &b, BERD
HHE 0.1 mol 1 W§EE % 71 5 2 % 9 [ L T ICP-MS (2 H B¥%
w7,

TRUM 7S5 ATY 5 % 2mol I BEEED & IBHE L 7218
W2i%, 0.1moll ' Y2 BKET VvEZY LBHEY TV
OBEMICHVTY 2%, WD) Y 2 vBAET v
EZVALDLHEOEVDLONAFTE L0, B,
BHOWH L bWBEAVLIEREDEINL VHMEDY S
CEMETAICEELTWAEEEZ D,

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

356 BUNSEKI KAGAKU Vol. 53 (2004)
Table 2 Determination of uranium in river-water certified reference materials®
Sample Sample taken/ U added/ U found/ Content in original Reported value” /
g rg Pg sample/ppt ppt

JAC 0031 6.88 0 21 3.0
4.75 0 15 3.2
6.50 0 17 2.6

av. 29 % 0.3 $3+1%,27+0.27,35+0.8%
JAC 0032 6.15 0 18 2.9
5.93 0 18 3.0
3.48 0 9.5 2.7
6.00 10 29 3.2
5.81 20 39 3.3

5.63 30 47 3.0

av. 3.0 £ 0.2 3%1%,26+0.7",2.6 0.5

a) Provided by the Japan Society for Analytical Chemistry; b) Ref. 6 and 7: ICP-MS used, ref. 20: neutron activation analysis used.

Table 3 Determination of uranium in seawater certi-
fied reference materials (BCR CRM403%)

Sample taken/ Uadded/ Ufound/ Content in original

g Pg Pg sample/ppb
0.104 0 270 2.7
0.103 0 290 2.9
0.104 0 290 2.9
0.104 100 380 2.7
0.104 200 480 2.7
0.104 300 580 2.7
av. 2.8 £0.1

a) Provided by Community Bureau of Reference

Table 4 Determination of uranium in high-purity aluminum certified reference materials”

Sample Sample taken/ U found/ Content in original Certified value/
8 P8 sample/ppb ppb
JAC 0021 0.0274 163 5.9
0.0271 143 5.3
0.0267 152 . 57
av. 5.6 = 0.3 5.5+ 0.8
JAC 0022 0.0268 32 1.2
0.0282 34 1.2
0.0264 28 1.1
av. 1.2 = 0.0 1.0x0.1
JAC 0023 0.1110 14 0.13
0.1196 13 0.11
0.1044 ’ 13 0.12
av. 0.12 £ 0.01 0.10 £ 0.01

a) Provided by the Japan Society for Analytical Chemistry
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