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Step Function Solution Volume Flow Rate
1 Rinse 0.1M HNO, 3ml 5ml/min
2 Rinse H,0 12ml 10ml/min
3 Rinse 0.03M EDTA - NH, 3ml 10ml/min
4 Condition H,0 12ml 10ml/min
5 Retain sample 2ml x2 1ml/min
6 Wash 1 H,O 5ml 5ml/min
7 Wash 2 0.1M HNO, 3ml 5ml/min
8 Wash 3 H,O 5ml 10ml/min
9 Elute 0.03M EDTA - NH, 2ml 0.5ml/min
10 Elute 2 0.03M EDTA - NH, 2mix3 2ml/min

ASPEC XLi Injection Roop Size = 2mL

Flow Rate : 1.0 mL/min

Wash : 15 sec, Stable : 15 sec, measurement 5 sec x 3 times. CV=1.5%
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[llustration of the MRT-SPE Cartridge in Use

ex) MetaSEP AnalLig® Pb

AnalLig Pb-01 is highly
selective for Pb collection

Conditioning : H20

Sample Loading : pH 0 — 9.5
Rinse 1st: H20

Rinse 2" : 0.1-1.0M HNOs
Elution : 0.03M EDTA

Quantitative
removal of Ni from
sample
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PbZEBMBLENL, HERXRTHAINIZRRBYSETLSHEF
{EFAE4E AnalLig® Pb-02

‘ Pb was retained and removed of Ni from plating solution.
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Fraction Data for Elution of Pb from AnaLig Pb-02

Evaluation Cartridge = 500mg/6mL Size

700

600

500

30.0

100

0.0
Break Through Wash Fraction with Elute with 0.03M Elute with 0.03M Elute with 0.03M Elute with 0.03M
Fraction Data 1M Nitric Acid EDTA 1st Fraction =~ EDTA 2nd Fraction EDTA 3rd Fraction EDTA 4thFraction

(2mL) (2mL) (2mb) (2mb)

Pb was retained by AnaLig Pb-02 with pH 0-9.5. Water and 1M acid rinse
can be used as removing high matrix contents from sample solution.

Table.1l. ICP Intensity of Blank Solution Table. 2. Pb Determination of Spiked Sample
Intensity (count) Concentration  (ppb)
ID Sample Name Pb 220.353 nm
ID Sample Name Pb 220.353 nm -
1 Blank Solution 0
1 Blank Solution 10.0 2 Pb Standard 100
2 Pb Standard 755.7 3 Ni Solution Blank 2.7
3 Ni Solution Blank 29.9 4 Ni Solution Blank 15
4 Ni Solution Blank 20.9 5 Ni Solution Blank 3.1
5 Ni Solution Blank 32.9 6 Ni Solution Blank 18
7 Ni Solution Blank 0.2
6 Ni Solution Blank 233
8 Ni Solution Blank 1.0
7 Ni Solution Blank 11.4 9 Ni Solution Blank 1.0
8 Ni Solution Blank 176 10 Ni Solution Blank 1.4
9 Ni Solution Blank 17.3 11 Ni Solution Blank 11
10 Ni Solution Blank 20.8 12 Ni Solution Blank 2.2
1 Ni Solution Blank 18.0 13 0.03M-EDTA NH4 Blank 0.2
14 .03M-EDTA NH4 Blank .
12 Ni Solution Blank 267 003 an 06
15 Pb Detection after MRT-SPE 1 44.25
Avarage 21.88 N
16 Pb Detection after MRT-SPE 2 45.44
SO 6.47 17 |  Pb Detection after MRT-SPE 3 4362
18 Pb Detection after MRT-SPE 4 44.05
30DL = 2.6 ppb :
19 Pb Detection after MRT-SPE 5 43.84
Detection Limit of Lead = 3.0 ppb Avarage (ppb) 44.24
) . ) o o S.D. (ppb) 0.71
Pb Recovery in Ni Solution (%) = 88.5+1.4 o~ %) o0
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MetaSEP MRT AnaLig® Pb-02 Mtk ER 4%

Element Pb 220.353
Recovery % 97

Element Sr421552 | Ca422.673 | Ti337.280 | Mg 279553 | Ba 233.527 | Bi 223.061
Recovery % 82 76 41 38 24 21

Element Fe 259.940 | Zn 202548 | Al 396.152 | Cu 213598 | Nj216.555 | Cd 228.802
Recovery % 12 4 4 0 0 0

Element Ga287.423 | |n230.606 | Sc 335.372 | Co 228.615 | Be 234.861 | Mn 260.568 | \/ 292.401
Recovery % 0 0 0 0 0 0 0
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Analysis Results of Pb in High Matrix Solution

Sample é\llj).n(;ilf) /;\:fltje(rpirljlli Cu R(ﬁ/:\oval Pb Re;;overy
Original Cu Solution 1361 - - -
MRT AnaLig Pb-01 1361 0.38 99.97 87
MRT AnaLig Pb-02 1361 0.01 100.00 95
Sample N??pﬁﬁ? A’:}‘Iti;)srzl)z Ni R%;:oval Pb Regt;overy
Original Ni Solution 1000 - - -
MRT AnaLig Pb-02 1000 0.046 99.99 88

4mL of 100ppb Pb in 1000ppm Matrix Solution was laoded into MRT-SPE cartridge.

Pb was eluted by 0.03M EDTA-NH4 Solution (2mL x 4 times = 8mL).
Pb concentration after MRT-SPE must be 50ppb in elution solution.
Recovery Rate is calibrated "Avagage Pb ppb /50 ppb x 100 (%)"
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Evaluation of the demonstrated method
using Automated SPE system

Determination of Pb (Spiked 100 ppb) iy eiggﬁg;}”"’
Recovery from MIX STD 97
Recovery from Sea Water 87
Recovery from Ni Plating Solution 88
Recovery from Cu Plating Solution 100

SPE-ICP/AES System for the Determination of Lead

Yoshiaki Furusho
GL SCIENCES Inc., JAPAN

Kenji Namiki, Masayuki Yamada
SlI Nanotechnology Inc., JAPAN

Takashi Kitade
M&S Instruments Inc., JAPAN

Neil Izatt
IBC Advanced Technologies, USA

Prof. Shoji Motomizu,

Narong Lenghor, Akhmad Sabarudin, Yu Liping
Okayama University, JAPAN
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Ref : Spectroscopy Letters
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Manifold of SIA-ICP/AES system for the determination of lead
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Analig Pb-01 resin Column

Switching valye
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GLS MetaSEP SIA-BOX (SIA:Sequ_entiaI Injection Analysis)

K

U

Box Unit available frdm GLS
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ICP-AES operating conditions

Spectrometer

RF generator

Plasma gas flow (I min-1)
Auxiliary gas flow (I min'1)
Nebulizer gas flow (I min-t)
Spray chamber

Nebulizer

Torch

Measurement mode

VISTA-PRO

40 MHz , 1.2 kW
Ar15.0

Ar 1.50

Ar 0.90 or

0.75
Glass cyclonic spray chamber

K-style concentric glass nebulizer

One-piece low flow extended torch
in the axial view mode

Time scan mode
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Parameters optimization

Parameter Range examined selected

pH of sample 1-9 1

Sample flow rate 10— 50 pl/s 40 pl/s

Eluent flow rate 10— 50 pl/s 40 pl/s

Eluent concentration (NTA; pH9) |0.01-0.1M 0.06 M

Eluent volume (0.06M NTA, pH 9)

10— 2000 pl 25 pl
51

Calibration graph
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Concentration of Pb2*, ppb

Vol. of sample : 5000 pl (pH 1), Sample flow rate : 40 pl/s,
Eluent : 0.06M NTA (25pul), Eluent flow rate : 40 pl/s
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Sample : 5 ppb Pb?*( 5000 ul ,pH 1), Sample flow rate : 40 pl/s,
Eluent : 0.06M NTA (25pl), Eluent flow rate : 40 pl/s
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Analytical results for the determination of lead in river water

Proposed method, ICP-MS, Certified value,
Sample
ppb ppb ppb
Asahi river watert:2 1.42 £0.06 1.31+0.03
Zasu river water!3 0.084 =0.009 0.074 =0.002
Nishi river water:3 0.055 =0.006 0.050 =0.002
SLRS-434 0.091 +=0.008 - 0.086 +=0.007

1 the samples were taken on March 1, 2006
2 the volume used for analysis using the proposed method was 5 ml
3 the volume used for analysis using the proposed method was 10 ml

4 standard reference material of river water (National Research Council Canada)
54
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Recoveries of Pb2?* and other elements at pH 1
(selectivity of Analig Pb-01 resin)

Elements Recovery (%)
Pb 97.7
Ag 88.4
Al, Mg, TI, Sc, Hf >20 - 40
K, Fe, Hg, Sn >10 - 20

Li, Be, Na, V, Cr, Ca, Mn, Ni,

Co, Zn, Cu, Ga, As, Se, Rb, Sr,

Ag, Cd, In, Cs, Ba, Bi, Th, U, B,

Ge, Y, Zr, Nb, Mo, Rh, Pd, Sh, <10
Te, La, Ce, Pr, Nd, Sm, Eu,

Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu,

Ta, W, Pt

Sample : 5 ppb of each element
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MRT-SPE [Z&5HgDH1TFE

Step | Function Solution Volume Flow Rate
1 Rinse 0.1M HNO, 3ml 5ml/min
2 Rinse H,0 12ml 10ml/min
3 Rinse 0.1M Tiourea in 0.1M HNO, 3ml 10ml/min
4 Condition H,0 12ml 10ml/min
5 Retain sample 2mlx2 1ml/min
6 Wash 1 H,O 5ml 5ml/min
7 Wash 2 0.1M HNO, 3ml 5ml/min
8 Wash 3 H,O 5ml 10ml/min
9 Elute 0.1M Tiourea in 0.1M HNO, 2ml 0.5ml/min
10 Elute 2 0.1M Tiourea in 0.1M HNO, 2mix3 2ml/min
ASPEC XLi Injection Roop Size = 2mL
Flow Rate : 1.0 mL/min
Wash : 15 sec, Stable : 15 sec, measurement 5 sec x 3 times. CV=1.5%

MetaSEP Hg-01, 02(2&%i@/KAMMHgD E1 4R

HefIE R &

ID HEINL 184.887nm 194.164nm 253.652nm

1 FAREISVY 0 0 0
2 He#fi# % & 50ppb 50 50 50
3 He#R #3487 100ppb 100 100 100
4 Hg-01-100ppb [EIIX # 42 % 46 % 37 %
5 Hg—-02-100ppb [EIIR 2 100 % 103 % 95 %
6 Empore ¥L—p B[R - - -

7 InertSep ¥L—F B - - -
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