The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU Vol. 56, No. 6, pp. 479-483 (2007) 479
© 2007 The Japan Society for Analytical Chemistry

FTamd
COACEBEEBR- X vES Y —EBRAREICLD
BEEET7IVIZVLOGRERE
Bk WS, HEER OB MRS
Fy¥5 ) —BARIKEE (CE) L2807 VI A4 4 v OSBERUERIE, THEENTHR

EN72 1990 D SRk A AW DATONTE/. Lo L, @EOF v YT Y —BRIKENEIEHERE DMK
W, TRNETHAEAFOT VI =Y AOMBHHIZ, FEERT I AHESIE (ICPMS) & Hdh
WFERFIEE: (GFAAS) E2 HWHNTE . RBIETIEA Y v ¥ 7 (fieldamplified sample stacking)
PWwA LA VI A4 ViR (online preconcentration) RV, Y5 —EBRIKENEICL-TS3
SOFB (K, TIEEW, JHRAK) POETVI oy AREYEEE (MEBRA: 1.59 ppb) THET S
ZENTET.

) —BRIKEE (CE) X3 HEEWPOBRFRET IV
Z ADPIRITED B Rk e R Bk, BB, 2
THhIZT ARG (B 71%) £2{&IhTHEH, ﬁﬁ)LL L, #WEt%21T-o 7.

HROGEAEROFTROBVHEMELERLTWDY

IhooFFR LI, BARRCASRIED S REHITRH

XNLEBLEBORTTANIZILDRLE L, KEHERD 2.1 R #

VI ABLI)HBERROTVIZTASRETATY Tov 3 = AREHREEEHIADGH S RE T RO E AR
EBDLRBWINEEDO TN I =y 28D 500 % < F (1000 ppm) ZAFHIK (distilled deionized water) T

HWEINLY, EWICRIZTTTVI Y LAOBBOMET  0~1000 ppb \HMRL, HHHMREZMZ T pH 23127%5

X, WL o TEEZFELY™, e boRICBWTL Y X CHE L. BAEMKIEELARO AQUARIUS

VI AEEOEMEITVINAT—IHATELS =2 GS60S THELZS DT AW,

— 0 Y OMBREMEOEE T & TR D 5 L i REIE A LRERFER 74 — VA v 22 ¥y

WENEY, TUIoy AEBERCT VA VEOLEKT — FMEAHFHORK BREW)"Y, HEEER (FEHOFO

THAELRLTWHE 2070, REFOMEBSITO—2 AF AP 5830 con BEN7ZHEDEE 20 cn DHLES S

DEFELELTERBEATWE. ¥y ¥5 ) —BRikEIEE

FESTREE - O OREN: « A VFF VR -y T O

AL EDETERLZINIETHI?, TVIZTAEE 1000

1 #& El

2 % B

O
HABRBATY - BAFYORRCHSRTE & 0] o
20T 2y ¥y ) —BREKBETEINETTT VIS < o
o LOWERE (RHER: 120 ppb) Hik7zw, g B 600 F
BeE & UIEECREORE S HOWIIH VRS 2 400 - i
Twhw, ARRREEC L > CEERRSNEZAY v % g 200 | ©
v 7' (field-amplified sample stacking) % @A L7234 ¥ ° . %.
54 ViREHIEM (on-line preconcentration) D¥F ¥ ¥'J 0 ‘e = oG
3 4 5 6 7 8

' R T ERZBUR TR MR R 224-0015  HH&JIIAR .

BHETES X 4 ARYY 3-3- 1 Original water sample pH
2 if @;ﬁi%ﬁf&fgﬁgu@lﬁgi?fﬁ?ﬂﬁﬂ% YAT AFRL Fig. 1 The total dissolved Al concentration and pH
8 P K- S b TR I I AL SRR ER B 22 T (VIR NS T 2RI 449- 701 in rainfall (closed box), soil solution (open diamond)

BERSEECHHAEEE and streamwater (open box)

NI'I-El ectronic Library Service



The Japan Society for Analytical Chemistry

480 BUNSEKI KAGAKU Vol. 56 (2007)

H;0"

1.0

02 04 06 08 1.0 12 14 1.6 1.8 2.0 22 24 26 28 3.0

8 Mg2+
6

Z 4 AP*
2. g

04 06 08 1.0 12 14 1.6 18 20 22 24 26 28 3.0
min

Fig. 2 Selective electropherograms of (a) a rainfall sample (10.1 ppb), (b) soil solution sample (42.1 ppb) and (c)
streamwater sample (6.07 ppb) adjusted to pH 2.3 by the addition of diluted HNOs {sample: diluted HNOs (pH 0.3)=

99:1 (v/v)}
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Fig. 3 The linear calibration curve of Al standard sulfate) /¥ 77 —EHCE, T ATy 7 ROR YT
solution and its determination coefficient VA Y7408 — (FLZ 0.45 um, HEF 47 mm) TFMH
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Fig. 4 Selective electropherograms of (a) a blank sample (distilled deionized water), (b) Al standard solution (5 ppb)
and (c) Al standard solution (1000 ppb) adjusted to pH 2.3 by the addition of diluted HNOs
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Table 1 Spike recoveries of Al in samples

KAGAKU

Samples Range, % Average, (% + SD) Range”/ppb
Rainfall 86~ 94 91+4 (n=23) 14.6~37.8
Soil solution ~ 85~91 87 %3 (n=3) 73.3~477
Streamwater ~ 84~93 89 %4 (n=3) 0~13.4

a) The range of original sample Al concentration
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Highly Sensitive Determination of Total Dissolved Aluminum in Water Samples
Using Capillary Electrophoresis with On-Line Preconcentration Method
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The separation and quantification of aluminum ion in water samples by capillary electrophore-
sis (CE) have been performed with various analyses since the 1990s when analysis equipment was
marketed. However, to-date, the inductively coupled plasma mass spectrometer (ICP-MS) and
the graphite furnace atomic absorption spectrophotometer (GFAAS) have often been used for
the analysis of trace elements, including aluminum, because CE has low sensitivity. This study
suggests that aluminum in water samples (rainfall, soil solution and streamwater) can be effec-
tively determined by CE employing an on-line preconcentration method involving field-ampli-
fied sample stacking. This method can measure the total dissolved aluminum with a high sensi-
tivity (detection limit: 1.59 ppb) and a small sample volume requirement (<100 pL). A linear
calibration curve of an Al standard solution was obtained with a good determination coefficient
of 0.999, ranging from 0 to 1000 ppb

Keywords : capillary electrophoresis; field-amplified sample stacking; on-line preconcentration ;
total dissolved aluminum ; on-line preconcentration.
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