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Precise isotope analysis of ultra trace lead using high resistance amplifiers.

Fukami, Yusuke

3,200,000

Improvements have been made to the measurement method for the high-precision
analysis of lead isotope ratios at ultra trace amount. Using an amplifier with a higher resistance
than conventional amplifiers connected to the detector improves the signal-to-noise ratio and
provides precise measurement for signals of low intensity, but the differences in response to time
variations in signal intensity are problematic. The influence of the different time response of the
signal when using a high-resistance amplifier on the isotope ratio measurements was evaluated, and a
high-precision isotope ratio analysis method for ultra trace amounts of lead was developed.

TIMS



1
SEM
Q)
(M
DS
(i)
1018Q
1018Q
Pb
10"Q  102Q
Pb NIST981
2ng Pb
101Q

10 pg

10

TE-DS-TIMS

24ph2"Ph DS

101Q

SEM

(i)

(TE-DS-TINS )

TE

10M"Q

TE

450 mA/min

10MQ

DS

10M"Q

108Q
TINMS (TRITON plus)

TE-DS

Pb 100pg 10pg

100 pg

204Pb

Pb

P9

SEM

(TIMS)
Fukami et al., 2014

TE

TIMS

10"Q Pb

TE-DS-TIMS
p L
2.1mm

0.5
101Q
2ng Pb



10pg

206Pb/204pb

0.59%o
10"Q

1.2%o

100pg

2SD of 206Pp/204Ph [%o]

202Hg
204Hg
202|_|g 204Hg
10pg Hg
0.3%o
2SD 100pg 10pg Pb
10pg 108Q
10 1
10Q
TE-DS-TIMS

T T T
> Paul et al. (2015), 204-207
A Klaver et al. (2016), 204-207,10"°Q
@ Amelin & Davis (2006), 202-205
| W Huyskens et al. (2012), 202-205
10 |
L
L _
1 o &
v B
0.1 A
| @ This study, 204-207, 10'°Q v@
| This study, 204-207, 10''Q
|

10 100 1000 10*

Pb [pg]
1 Pb Pb

10 pg

5x 10716 A

Hg

Pb

204Pb

1 10pg



Y. Fukami, J.-l1. Kimura and K. Suzuki 33

Precise isotope analysis of tellurium by an inductively coupled plasma mass spectrometry using 2018

a double spike method

Journal of Analytical Atomic Spectrometry 1233-1242
DOl

10.1039/C8JA00010G

A. Takamasa, K. Suzuki, Y. Fukami, T. lizuka, M. L. G. Tejada, W. Fujisaki, Y. Orihashi and T. 54

Matsumoto

Improved method for highly precise and accurate 182W/184W isotope measurements by multiple 2020

collector inductively coupled plasma mass spectrometry and application for terrestrial samples

Geochemical Journal 117-127
DOl

10.2343/geochemj .2.0594

W. Fujisaki, Y. Fukami, Y. Matsui, T. Sato, Y. Sawaki and K. Suzuki 204

Redox conditions and nitrogen cycling during the Triassic-Jurassic transition: A new 2020

perspective from the mid-Panthalassa

Earth-Science Reviews 103173
DOl

10.1016/j -earscirev.2020.103173

S. Takano, M. Tsuchiya, S. Imai, Y. Yamamoto, Y. Fukami, K. Suzuki and Y. Sohrin 55

Isotopic analysis of nickel, copper, and zinc in various freshwater samples for source 2021

identification

Geochemical Journal, 171-183

DOl
10.2343/geochemj .2.0627




T. Ohno, N. Sato, J. Shikimori, Y. ljichi, Y. Fukami and Y. lgarashi 810

Temporal change of 236U/238U and 235U/238U isotopic ratios in atmospheric deposition in Tokyo 2022

and Akita from 1963 to 1979

Science of Total Environment 151292
DOl

10.1016/j .scitotenv.2021.151292

Y. Fukami, T. Kashiwabara, H. Amakawa, T. Shibuya, A. Usui and K. Suzuki 318

Tellurium stable isotope composition in the surface layer of ferromanganese crusts from two 2022

seamounts in the Northwest Pacific Ocean

Geochimica et Cosmochimica Acta 279-291
DOl

10.1016/j .gca.2021.12.005

A. Yoshida, J. Shikimori, T. Ohno, Y. ljichi, Y. Fukami, M. Sakata and T. Hirata 255

Historical changes of 236U/238U and 235U/238U isotopic ratios in Tokyo Bay from the 1960s to 2022

the 2000s

Journal of Environmental Radioactivity 107011

DOl
10.1016/j . jenvrad.2022.107011

37 2 5

10713Q TE-DS-TIMS

67

2020




Y. Fukami, M. Tobita, T. Yokoyama, K. Suzuki

Lead Isotope Analysis for Picogram Size Samples by TE-DS-TIMS using Amplifier equipped with 1013 Ohm Resistor

Goldschmidt Virtual 2020

2020

1013Q TE-DS-TIMS

66

2019

NINS

2018

2023




65

2018
182wW/184wW
65
2018
170 Ni, Cu, Zn
65
2018
pH
67

2019




67

2019
67
2019
MORB 182W/184W
67
2019
67

2019




pH

67
2019
1CP-MS/MS
67
2019
236U/238U
67
2019
67

2019




236U/238U

67
2020
67
2020
pH
67
2020
Sn
67

2020




LA-1CP-MS/MS

67
2020
1CP-MS/MS
67
2020
- HFf-W 182w
68
2021
68

2021




68

2021

68
2021

2

69

2022
Sc/Yb
69

2022




69

2022
Sn

69
2022
1CP-MS/MS 233U/236U

69
2022

1291 137Cs
69

2022




Katz Suzuki, Asako Takamasa, Taku Tsuchiya, Yusuke Fukami, Yuji Orihashi and Ryuichi Shinjo

Hf and W fractionation between liquid metal and liquid silicate and resultant core-mantle interaction signature on the 182W
isotope of the Ethiopian basalts

Goldschmidt Virtual 2021

2021

Asako Takamasa, Katz Suzuki, Yusuke Fukami, Tsuyoshi lizuka, Maria Luisa Garcia Tejada, Wataru Fujisaki, Yuji Orihashi and
Takuya Matsumoto

An improved method for 182W/184W isotope measurements with high precision and accuracy using multiple collector inductively
coupled plasma mass spectrometry and its application for terrestrial samples

Goldschmidt Virtual 2021

2021

Takamasa A, Suzuki K, Fukami Y & lizuka T

High Precision 182W/184W of Ocean Island and LIP Basalts from Deep Mantle

Goldschmidt 2019

2019

Fukami Y, Kashiwabara T, Amakawa H, Shibuya T, Usui A & Suzuki K

Tellurium Isotope Analysis for the Surface Layer of the Ferromanganese Crusts from Two Seamounts in Northwest Pacific

Goldschmidt 2019

2019







