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Development of field determination methods for environmental pollutants using
reflective absorbance detector and solid-state extraction

SUZUKI, Yasutada
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Expensive analytical equipments are necessary to determine various substances
with high sensitivity. In this work, solid-phase extraction with a membrane filter was used to
concentrate the substances in the sample, such as phosphorous, copper, and manganese. They were colored
by the specific reagents and were collected on the filter. We have developed an LED-based, palm-top size
reflective absorbance detector to measure the concentration of the substance on the filter directly. Thus
the high sensitivity for the determination of phosphorous in natural water and ferrocyanide in common
salt, and so on, has been attained without an expensive equipment with the combination of this detector
and solid-state extraction.



(V1)

LED

(LED)

1)

740 nm 8

430, 515,620, 740nm 4

2
(lo)
(M
(R=1/1o)
(A =-logiR)
Kubelka-Munk (K-M) (K=@Q-R)2/
2R)
K-M
2
(ID)
25 mm 0.45
um
635 nm

K-M

(3



eY)

K-M
(ID)
LED
430 nm LED

45
515 nm
VD (CAY)

usB
15— oo
515 nm Siz | | <4om
avka—5—

I5vva
i oxt 1 7roszgyr |0
] ——=—1|— THOIRAYFEY  (EWBETNE—~
I - N0, o msiass
=1 FLEAT PR
[z puon || Gsmmm .
=] F60 mm ) SR A —F
=1 m A
=1
T5RF VY

TREMIER i (‘n's . *

]

IR N

3 iy ¢ it
3 hr TARE A —F
REA | u
@ H
1 i RIERH
EI» rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr (ATLrT1L8—)

} AR at—kne y .
_ HEL=wh o —AYR
(EREBT LS~ (<100 HD) (100 % 70 X 50 mm)

(4)

JIS

( ) 880 nm

740 nm
3

K-M 620 nm

45 LED

(5)
@) 8
©)

590 635 660 740 nm 4
635 nm




(a) AVFA—F—21 =Yk (100X 70X 50 mm) (b) 2 H—AUK (15¢ x 65 mm)

avko—5—~

USB-
ST Leo _ ARTYI———
aAvNR—F—| | AVFA—=5— O XEXAE
Flash ROM ) DT AF—F
e Fin U2 k8 4101 7407 e
y LED
Clock 20 MHz 249F
(4. ERRAT)
(I I
=T #7741~ [T B
= (54205 mm. o TARIAA—F
(" leomav |8 (RREREAER
- 1@#HTY4E) +
BRANHES —— s
A/D D/A L FHTh—
e | EVZA S S [ BN ;
POl | et 1877 1 P
f— ) Mos FeT | GOs—RURLE )
2N7002 | §
-—
; EARAFTYT
_\ =ER B
a5

, K

Kubelka—Munk

TN gy e

B—/SRT AL~ (<100 Hz)

4

hgg”

5

(K-M , 635 nm)

K-M

ng
2.5~30 pg

K-M
2.5 ng
(n=5) 3
0.6 pg
2g 0.3 ug/g
20 pgl/g
14
28 ug

nglg 2 g

1.25 10
nglg

113+5%

(3

K-M

96+9% (n=5)

K-M )

0.50

0.25

0 0.5 1
Mn  /mgL”
(b) K-M
1.50r
1.001
0.50r
3
0 0.5 1
Mn  /mglL™

(515 nm)
50 pg/L

75+7 ug/L (n=3)

(ICP-OES)




84 ng/LL
2.0 pg/LL 20 pg/L
100 pg/L
98~102%
(4)
JIS
25 mm
7
(a) 25 mm
[
75

/ ng L™’

(740 nm)

( 7 mm)

1.0 pg/L
0.2 pg/LL 5
25~67 ng/L, JIS
25~75 pg/ll,.  10%
10~20
620 nm
8

0.75¢

0.5-
=
N
0.25F
0 1I0
/ ng L™’
8
(K-M , 620 nm)
(
) K-M
(
) 0.08
K-M
0.2
png/L
(5)
50 puL ( ) 4 mL
0.35 mL

(4)



10%

1
Yasutada Suzuki, Masaru Ishigaki, Koji
Oshita, Takeshi Yamane, Susumu
Kawakubo, Development of a Portable
LED-Based 8-Channel Reflective
Colorimeter and Its Application to Simple
Determination of Hexacyanoferrate (II) in
Common Salts,
67 ,2013, pp.47-51

’ s

5

, 2015.05.24,

Yasutada Suzuki, Susumu Kawakubo,
Development of 4-channel LED-based
reflective photometer for
determinaiton of trace elements in
river water samples with membrane
filter extraction, PITTCON 2015,
2015.3.10,New Orleans(United States)

o b ’ ’

4
, T4
, 2014.05.25,
LED
, 62 ,

2013.09.10,
LED

60 ,2013.06.06,

http://erdb.yamanashi.ac.jp/rdb/A_DispInf
0.Scholar?ID=18B90CAF533A59C6

eY)

SUZUKI, Yasutada

20262644



