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The applicability of solid-phase absorptiometry to a minute solid particle has been stud-
ied for the sensitive determination of target trace elements present in a small volume of
sample solutions. An iron(II)-phenanthroline complex or a Cr(VI)-diphenylcarbazide
complex in 1 cm® of a sample solution was concentrated in a spherical bead of cation-
exchange resin having a particle size of about 0.8 mm. The light attenuance of this par-
ticle was measured using a polarizing microscope attached to a photo-detector. The sen-
sitivity of the proposed method was 280-times greater than that of the conventional corre-
sponding solution method, which was considered to agree with the expected value of 300.
Although the size of the respective cation-exchange resin particle was not very uniform, a
reproducible measurement of the absorbance due to the colored chemical species sorbed
could be made. The calibration graph was straight and Beer’s law could be also applied,
even to a minute spherical bead.

The proposed method is thought to be effective for analyzing trace elements in samples
which are hardly obtained in large amounts, such as rain-water samples.

Keywords : solid-phase absorptiometry; small volume of sample solution; microscopic

spectroscopy; minute solid particle; high sensitivity.
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Fig. 1 Apparatus used for the microscopic light
measurement of solid phase

M: monochromator; B: chopper; Pre: preampli-
fier; Ph: photomultiplier
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Fig. 2 Schematic images of a solid particle with the
position of the focal point of objective lens
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Table 1 Effect of the uniformity of solid particle
size on the reproducibility of net absorb-

ance of Fe (II)-phen complex

Fe(ll) concentra-  Particle size Net absorbance

tion/mol dm’ /mm

0.8%x107° 0.73 0.156
0.80 0.162
0.83 0.160
0.86 0.162
0.90 0.169

1.6x107° 0..77 0.485
0.80 0.485
0.80 0.489
0.80 0.511
0.83 0.499

2.4%107° 0.72 0.694
0.75 0.721
0.77 0.691
0.77 0.711
0.80 0.756

Sample volume: 1 cm”
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LSRR TH B, L, BEMET CHREL L Ok
BIRIERZH 25 L) 2 dbBIdk{, 2:2 THh~R-R
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Fig. 3 Effect of shaking time on the adsorption of

Cr(VI)-DPC complex on cation-exchange resin

O: at room temperature; @: at 40C; Cr(VI) con-
centration: 3 ug dm”; Sample volume: 1 cm’; Resin:
Muromac 50W-X4-H', 1 particle

7z, BT A LR OB T TEMRGINELTTo
72 %, Fe(ll) -phen $EERGR & I, /75N 72K
WARYZ MVRBHRHDOBDEF L TH-70T, ik
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nm DWIEEE 2 ERmITH W,

3+4*1 Cr(VI)-DPC ${&D 1 7 > ZHEEERL A DIk
CEREE BEEEh o Cr(VID) -DPC #1R4Y 1R [
PR T2 s S5 B OWBE A RER IC O W TG 2 17
o7z (Fig. 8). BEAHZEBMHOBRBEIETHIULE
FEHICKEWT &, EHEIBE—-OHTFTHY, &b
ORF Z FHERE 720 Z % £ 0 b EMHOKRR/D & W
ZEREOEMICED, BEPHICETLETERTIE
7TRBUELETHo. L2 LABBRROEEZ
40C T TEIFA L 2 BRI CTIZIIWE EM 2% L 7248,
K OWIHEEMSERDOEEE D 60% (T LT L
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AR L gh i, BEMER T C 2 RERIDLEE L
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Fig. 4 Effect of sample volume on the net absorb-
ance of Cr(VI)-DPC complex
Cr(VI) concentration: 2 ug dm”
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TEAEEBLIET, KWIFAFI v LYV TOHNE
DBHHETH o 72,

343 KRER REOHARLZIFABER 1’
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AA=0.200C+0.095 (3)
TR ENAHBERE 0996 OE/H»ESH, CrI) I
HLTHHOERELDH L I LIRS N
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LCRUBEEEE2S 25 &9 % BRSO % 3%
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BHARTP OB RSP TRCEMICER S L EL
TEHE SN AMHEIZH 300 TH Y, BWIEICHT 300
REEBRECHS I LTSN EIE?SHFS
N7-fEIZ 280 TH Y, B—EBROHNTz.
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AVD O 2ug dm ™’ BHREHCTIT o720 TOBEBEO
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3.1% TdHotz. FERIC b HOZHBEHEZ TV, 0
EENEO 2 OB NEMEZRT 7 0 MREZ R ER
EL7z2EZA02ugdm° THhotz. &H, ERE~D
JIBH & F 1o Tidwiwads, BEIZ DPC ZHWwWTWwA
WALRRBBICEETS Cr BFERSNTEY, XHE
MAREICB VT RRKFOME Cr DERFIV 2
HEINTWEZ DS, REEERBOERISCHT S
CERTHTRETHLLEEZOND.
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HEzrrEZONDS.

2 BAIEIE IR B FHEF e B MBI & (08740579) D)
BEZT . MLTHEERTS.

X 8

1) K. Yoshimura, H. Waki, S. Ohashi: Talanta, 23,
449 (1976).

2) K. Yoshimura, H. Waki: Talanta, 32, 345 (1985).

3) #E FB: SWFMEEE, 22, 21 (1993).

4) K. Yoshimura, S. Ohashi: Talanta, 25, 103 (1978).

5) HAFIA, B 1EE, K& K. LFOHEE,
31, 67 (1977).

6) H. Onishi: “Photometric Determination of Traces of
Metals”, Part IIA, p. 412 (1986), (A Wiley-
Interscience Pub., New York).

7) K. Yoshimura: Analyst (London), 113, 471 (1987).

=

=
=]

REHABE P OMEEARD % 1+ VSR AE 0 EAICRFRGE S ¢, ZORMRGEL ERNET S
B EMEROE T, BB E OFBEIEE KE T2 2 EERE/RICIBFICANTH 5.
COWMMHDEELZRESHELLTE, 2B oWEICHT 2 BEEZD 2T H72010, AR
DA F BB % WA R S S 72 EAER 0.8 mm DA 4 VAWBIRRL 1 B, MV E AL,
BB EEEROMNY L v X 2R L CEN, BIBT 2BMOEEEBHCIH LI TEOREE 1T
72, Fe(ID-7 x> ba V) VEERR, CrVD) -V 722 AW NT FEERRICEB L2ER, 1N
OBIBRICH LTHR-VHIDE T 5 2 L RSN, L, IL v A0ER 2R OH.0ICE
bbb I ETHBEELMELZ. 1o’ BEORBBH LAV CHREDRIEAHRETHY, F7 g
dm 7 LRIV OMBRSOEREVBER TR TS o /2.
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