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Fig.1 Sampling sites and the local hydrological processes ( CDW: Changjiang Diluted Water; YSCC: Yellow
Sea Coastal Current; TWWC: Taiwan Warm Current; KW: Kuroshio Water; KBCNT: Kuroshio Branch Current
to the North of Taiwan)
2.2
NOBIAS ( Hitachi High-Technologies ); LN-C50A ( Eichrom technologies
LLC ) o ( Nuclepore Polycarbonate 0.4 mm 111707-Whatman) ~ HCI( 1: 1000 V/V)
24 h . HDPE 2% 2% HCI
24 h o ( Fisher Scientific) pH
HNO,( 68% ~70% Fisher Scientific ) HCI(30% Merck ) o
(100 pg/mL Inorganic Ventures ) JNdi-
('"“Nd/'"Nd=0.512115) * . o .

o

Thermo Fisher iCAP Qc ICP-MS
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ICP-MS( Nu plasma [ 1I) o

1 ICP-MS
Table 1
plasmon-mass spectrometry ( MCHCP-MS)

MCHCP-MS

Parameters for inductively coupled plasmon-mass spectrometry ( ICP-MS) and multicollection inductively coupled

1CP-M3 Operating condition MCACP-MS Operating condition
RF power 1550 W RF power 1300 W
Cool flow 14.0 L/min Cool flow 13.0 L/min
Auxilliary flow 0.80 L/min Auxilliary flow 0.80 L./min
Nebulizer flow 1.06 L/min DSN DSN mode
CCT1 flow 4.0 mL/min Pulverization chamber pressue 27.3 psi
Measurement mode KED Hot air flow 0.2 L/min
Dwell time 0.02 s Air flow on membrane 3.2 L/min
Sweep time 0.001 s
Pulverization chamber temperature 106°C
Peristaltic pump speed Analysis: 30 r/mih ’ P
pump =p Wash: 70 r/min
Wash time 30 s
2.3
NOBIAS
LN-C50-A NOBIAS o
; pH
5L pH NOBIAS
o 10 mL/min 1 mL/min. LN-C50-A
13 mL 0.25 mol/L HCI(  1mL) LN-C50-A Sm  Nd
1 mL/min. Sm Nd o
3.1
3.1.1 pH NOBIAS NOBIAS
. NOBIAS s, » pH
4.5~4.8 NOBIAS 94% ; Presson > pH=6
NOBIAS 99% ., pH pH=3.5~6.0
NOBIAS .2 HNO,
120
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o
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20r
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Fig.2 Influence of pH value on the extraction efficiency of Nd using NOBIAS resin
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3mL 3 mol/L pH NOBIAS o pH=
4.6~4.7 (>99%; RSD<5%; n=3) .
3.1.2 NOBIAS NOBIAS
pH o pH=4.6~4.7
pH=6.0 3mL3 mol/L 2mL 1 mol/LL  HNO, o
e (p<0.05 2) RSD<5%
pH=4.6~4.7 4 mL 3 mol/L 5 pH HNO,
HNO, 8 0.5 mL) NOBIAS Table 2 Effect of pH and elution solution volume on the
ICP-MS . recovery of Nd
HNO
60% I mL 4 Sample N II-)IH 1 Conceniration of Recovery
ample No. pH value _
999% (3. HNO,( mol /L) (% n=3)
1 ~6.0 1 90
HNO, 3~4 mL o ’ ~6.0 3 %9
3.1.3 LN-C50-A 3 ~4.7 1 98
3~4 mL 3 mol/L HNO;, 4 ~4.7 3 e
NOBIAS HNO,
(70C) 0.05 mol/L HNO, HCl1
LN-C50-A o LN-C50-A ( (2- ) ( HDEHP)
i 13 mL 0.25 mol /L HCl 13
( I mL) LN-C50-A ICP-MS o 4 0.25 mol /L. HCI
o HCI
Sm 0 13 97% o Sm
LN-C50-A : @D 3 mL 0.25 mol/L HCIl ;
® 8~9 mL 0.25 mol/L HCI ( >93%; RSD<5%; n=6) .
100 . 6 .
< 8of ~ ;
S =
= = 4r u
Z  60F = Nd
§ 401 :gj ol
£ 20p <
0 S S i A A A A S
00 05 1.0 15 20 25 30 35 40 01 23 456 7 8910111213 14
Volume of 3 mol/L HNO;(mL) Volume of 0.25 mol/L HCI (mL)
3 HNO, 4 HCl LN-C50-A
Fig.3 Influence of dosage of HNO; on the elution
efficiency of Nd Fig.4 Elution curve of Nd and Sm from the LN-C50-A
3.1.4 MCACPMS Nd 3 (RSD<1.5% n=3)
. 143 144 Table 3 Control ~ experiment in the water samples
INdi- Nd/™ Nd (RSD<1.5% n=3)
0.512115 MCHCP-MS
0.512115=0.000006 ( 20 Sl Yoy Measured Eror oM
n=17); 3 3 Nd 1 5 0.511893 2x10°  -145
(RSD<1.5 % n=3) 2 5 0.511897 2x107° -14.5
3 5 0.511902 2x107 -14.4

o
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60.5 pmol /kg 5L
(RSD<5% n=5) .
3.1.5
; pH pH ; pH 3.5~6.0
NOBIAS 80% pH 4.6 ~4.7 o
Nd - Sm 1.06x10" a Sm " Nd/"™Nd
o LN-C50-A Sm o
3.2
39.7~72.5 pmol/kg
254 DH21 (72.5 pmol/kg) ( 5A)
(41.5~60.1 pmol /kg 5C) DH22 o
5B);
exg=—12.0; exg=—11.60 (-12.0~-12.9)
(-11.4 5D) .

~12.1~-13.0 %

Nd (pmol/kg)
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Fig.6 6T diagram of the Changjiang Estuary ( CDW:

( RSD<5% n=5) Changjiang Diluted Water; ECSBW: East China Sea

Bottom Water. the low salinity region ( < 31.0) is
influence by CDW; the red dotted arrow denotes the of
ECSBW influence region ( T'=15.5 ~24.5C S =

33.4~34.4)

References

1 Wasserburg G J Jacobsen S B de Paolo D J Mcculloch M T Wen T. Geochim. Cosmochim. Acta 1981 45: 2311-2323
2 Jeandel C. Earth Planet. Sci. Lett. 1993 117(3-4): 581-591

3 Lacan F Jeandel C. Earith Planet. Sci. Lett. 2001 186: 497-512

4  Goldstein S L. Hemming S R.Treatise Geochem. 2013 453-489

5 Tachikawa K Athias V Jeandel C. J. Geophys. Res.Oceans 2003 108( C8): 3254

6 Arsouze T Dutay J] C Lacan F Jeandel C. Biogeosciences 2009 6( 12): 2829-2846

7 Rempfer ] Stocker T F Joos F' Dutay J C Siddall M. Geochim. Cosmochim. Acta 2011 75: 5927-5950
8 Albarede F Goldstein S L. Geology 1992 20( 8): 761-763

9 Rutberg R L. Hemming S R Goldstein S L. Nature 2000 405( 6789) : 935-938

10 Piepgras D J Wasserburg G J. Science 1982 217: 207-217

11 Piepgras D J Wasserburg G J. Geochim. Cosmochim. Acta 1987 51: 1257-1271

12 Spivack A ] Wasserburg G J. Geochim. Cosmochim. Acta 1988 52: 2767-2773

13 Bertram C ] Elderfield H. Geochim. Cosmochim. Acta 1993 57: 1957-1986

14 Lacan I Jeandel C. Earth Planet. Sci. Lett. 2005 232: 245-257

15 Cocherie A Calvez J Y Oudin-Dunlop E. Mar. Geol. 1994 118(3-4): 291-302

16 Grandjean P Cappetta H Michard A Albare’De F. Earth Planet. Sci. Lett. 1987 84(2-3): 181-196
17 Jeandel C Bishop J K Zindler A. Geochim. Cosmochim. Acta 1995 59( 3): 535-547

18 Pin C Zalduegui J F S. Anal. Chem. 1997 339: 79-89

19 Amakawa H Alibo D S Nozaki Y. Geochim. Cosmochim. Acta 2000 64( 10) : 1715-1727
20 Lacan F Jeandel C. Earth Planet. Sci. Lett. 2005 232(34): 245-257



9 : 1399

21 Zhang ] Nozaki Y.Geochim. Cosmochim. Acta 1996 60 4631-4644

22 van de Flierdt T Pahnke K GEOTRACES Intercalibration Participants. Limnol. Oceanogr.-Meth. 2012 10: 234-251

23 Persson P O Andersson P'S Zhang J Don Porcelli. Anal. Chem. 2011 83(4): 1336

24  Garcia-Solsona E Jeandel C Labatut M Lacan ¥ Vance D Chavagnac V Pradoux C. Geochim. Cosmochim. Acta
2014 125(1): 351-372

25 Amakawa H Sasaki K Ebihara M. Geochim. Cosmochim. Acta 2009 73( 16): 4705-4719

26 Tanaka T Togashi S Kamioka H Amakawa H Kagami H Hamamoto T Yuhara M Orihashi Y Yoneda S Shimizu H
Kunimaru T Takahashi K Yanagi T Nakano T Fujimaki H Shinjo R Asahara Y Tanimizu M Dragusanu C. Chem.
Geol. 2000 168(3-4): 279-281

27 Wang BS lLee CP Ho T Y. Talanta 2014 128:337

28 Biller DV Bruland K W. Mar. Chem. 2012 130-31(1): 12-20

29 LIANG Jie HE Hui-Jun MA Hong-Liang YANG Shi-Feng ZHANG Jing. Marine Sciences 2017 41( 10) : 58-66

2017 41( 10) : 58-66

30 YANG Shou-Ye JIANG Shao—Yong LING Hong¥ei XIA XiaoPing SUN Min WANG De-Jie. Sci. China: Earth Sci.
2007 37(5): 682-690

. 2007 37(5): 682-690

31 Che H Zhang J. Geophys. Res. Lett. 2018 45(5): 2388-2395

32 QiJ YinB Zhang Q Yang D Xu Z. Chin. J. Oceanl. Limn. 2014 32(4): 958-971

Measurement of Neodymium Isotope in Seawater and
Its Significance in Mixing of Water Masses

CHE Hong' ZHANG Jing"'? ZHAO Zhi-Qi’ HE Hui-Jun'
'( Key Laboratory of Marine Chemistry Theory and Technology Ministry of Education
Ocean University of China Qingdao 266061 China)
*( Earth and Environmental System Graduate School of Science and Engineering
University of Toyama Toyama 9308555 Japan)
*( State Key Laboratory of Environmental Geochemistry Institute of Geochemistry
China Academy of Sciences Guiyang 550002 China)

Abstract Neodymium ( Nd) isotopes are widely used for oceanographic processes because of its stable
properties in nature. Due to the low concentration of Nd in the seawater pre-separation and enrichment are
necessary in the analysis of Nd isotopes. The traditional separation method usually uses co-precipitation with
hydrous Fe(ll) oxide to separate rare earth elements ( REEs) and LN resin to separate and purify Sm and Nd
respectively. But the concentration process is time-consuming. In this work a concentration method for REEs
in seawater was developed on the basis of NOBIAS resin. The experimental conditions of this method such as
the range of pH elution acid concentration of NOBIAS resin and elution acid volume for LN -C50-A resin
were optimized. The results indicated that at pH 4.7 the recovery of Nd was about 99% when
pre-concentrated with NOBIAS resin and the recovery of Nd was over 93% when purified with LN-C50-A resin.
The method showed an excellent experimental reproducibility ( RSD<1.5%; n=3) and a very low systematic
error ( RSD<5% n=35) in the determination of Nd and its isotope.

Keywords Seawater; Neodymium isotope; LN-C50-A resin; NOBIAS resin; Influencing factors
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