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Abstract Precise measurement of Nd isotopic ratio of micro-samples, being one of the most difficult tasks in measurements
of isotopic ratios, plays an important role in research fields of earth and environmental sciences. This study reports the re-
sults of precise measurements of Nd isotopic ratios on the solutions of international standard material using less 1 ng sam-
ples. Applying the Nd” and NdO " measurement methods, solutions of the standard material (Ames JMC, and Jndi1) and
the laboratory-ow n reference material (LRIG-Nd), which contain=200ng to 0.25ng Nd samples, were measured by a new
thermal ionization mass spectrometer (IsoProbe-T). Data acquisition during the isotopic measurement was done by using a
static mode with a multiple-receiver configuration. Internal and external precisions obtained for all the measurements of
3Nd/'**Nd ratio were better than 0. 003%. Compared with the Nd" method, Nd isotopic measurement using the NdO "
method distinguishably displays an advantage in high sensibility of measurement being about 100 times higher than that by

using the Nd " method.
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) Nd @) Nd" .
("Nd/™MND Nd™ . 2 MY .
Nd <230 ng)  Nd 1A,
, , 0.01%. . ,
, . NdO" .
. Sm-Nd 50 ,
) 1A,
. NdO ™ Nd~ . .
. ) 20 70 . . 5 0L
Lugmair(1975) NdO NdO " .
, TIMS 3) IsoProbe-T
, . NdO ™" . 8kV,
( =50X10 °); 90 . (5~5.5)X10 ° Pa, 1X 10 ° Pa,
TIMS . . 9
s NdO ™ . , (Gas
. Nd , Thirlwall Bleeding) ,
(1991) NdO 30 ng Nd 5% 10 ° Pa .
(20X 10 *), NdO ™ , .
. NdO " .
, 1~5ng Nd ) )
(Griselin et al., 2001). NdO" 5% 10° Pa
IsoProbe-T 1 ng Nd" s Iso-
Nd , 1510 °. Probe-T 8kV,
5X10 ° Pa, 7X<10 ' Pa
1 .8 ; MAT-262
10 kV, 1.5X 10 ° Pa,
2D GV 3X10 °Pa. .
IsoProbe-T Finnigan 5 -NdO"  Nd”
MAT-262 IMC.Ames  Jndi-l (Faraday) L.
, 1X10 °.0.5X10 °
0.25X 10 ° 2
LRIG-Nd.""Nd ( Dak Ridge
) ONd NdO Nd 4
1
Table 1 Collector arrangement scheme for different measurement techiques
IsoProbe-T L2 AX H1 H2 H3 H4 HS5 H6 H7
NdO+ 140Celo 9 MIpyloQ  142NJl6Q IBNJI6Q M4NJIEQ MSNJI6Q 146NJ16Q  1ONJI60Q  154Sm160
MAT-262 C2 C3 C4 C5 C6
Nd*+ M3INd 144N d 1o Nd 498 m 150 Nd
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Table 2 “*Nd&/'**Nd isotopic ratios of standard material with Nd " technique and NdO * technique
18N/ 44Nd
JMC 200 ng Nd+ 20 0.511979 +0. 000023
LRIG-Nd 500 ng Nd+ 12 0.512 197 +0. 000010
Ames 200 ng NdO+ 10 0.512 138 40. 000017
Jndi-1 200 ng NdO+ 5 0.512 113 +0. 000025
Indi-1 1 ng NdO+ 5 0.512 123 +0. 000025
Jndi-1 0.5 ng NdO ™" 5 0.512122 +0. 000006
Jndi-1 0.25 ng NdO " 5 0.512 121 +0.000014
0.512 120 £0. 000020
JMC 10 ng NdO " 1 0.511982 +0. 000010
JMC 1ng NdO* 5 0.511992 +0. 000025
JMC 0.5 ng NdO+ 5 0.511982 +0. 000027
JMC 0.25 ng NdO+ 5 0.511 986 +0. 000018
0.511 986 +0. 000022
LRIG-Nd 1ng NdO* 5 0.512210 +0. 000012
LRIG-Nd 0.5 ng NdO+ 5 0.512210 +0. 000037
LRIG-Nd 0.25 ng NdO+ 5 0.512 189 +0. 000011
0.512203 +0. 000028
LRIG-Nd :Nd WNd/ 144Nd = 0. 7219.
’ ’ 25% -
- 0 +
2 .1 NdO 30%. NdO
Nd" .
b b b b
. Griselin (Griselin
Isoprobe-T ~ MAT262 etal ., 2001) ,
, Isoprobe-T  "’Nd (99.8 %)
Rb-Sr  Os , Sm ) LN
5 ML -
Re .Re “ s
” (Keiko et al., 1998), Os . , ,
(5~5.5)X10 *Pa 1170 ~1230 C
150
NdO s , , Nd AY 300
180,150 170/%0 ) 3,70/%0
*0/°0 1% 0.3%,
, 7%. Grselin(Griselin etal., 2001)
3 (Keiko etal., 1998; Liu et Ta.Re. W TIMS 3
al., 1998): (1) , s
3 (2) 3 NdO " s
H (3) ’ ’
, Sng
» 158 (*Nd"°0) W
s , 2000 mV ,
) Re 1 500 mV

(90min
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2 051220
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0.51217 Mean=0.51219740.000010 Mean=0.512203+0.000 028
0 - 0 s
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0.512 14 I
0.51213 F stk | []
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1 Nd® NdO™* SNd "Nd
Fig. 1 "Nd&/ " Nd isotopic ratios of standard material with Nd ™" technique and NdO ™ technique
3
Table 3 Compilation of the oxygen isotope ratios published in the literature
170/160 180/160
0.000389 6 0. 002 059 s W ,
Nier(1950) 0.000370 8 0. 002 045
W asserburg etal. (1981) 0. 000396 0.002 16
W asserburg etal. (1981) 0. 000387 0.002 11 s
Reisberg and Zindler(1986) 0. 000365 0.002 012
Thirlwall (1991 ) 0. 000392 0.002 114 s Re
Chavagnac(1998) 0. 000386 0. 002 07 s
Liuetal. (1998) 0.000393 6 0.002 117 s Pt ,
Griselin et al. (2001) 0. 000386 0. 002 04 ,» W
IUPAC (1991 0.0003809 0. 002 005
Ta s 200 mV s
. Ta (2) RCO . «“
W  Re ” (Keiko et al., 1998),
2 H (1) Nd9 OS

0.51202

Re ;

TIMS
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4 Jndi 1 SN/ Nd

Table 4 Comparison with different mass fraction calibration laws for Jndt 1 standard material

l43Nd/]44Nd l43Nd/]44Nd ]43Nd/]44Nd ]43Nd/]44Nd
Jndi-1 0.512 124 0.512 112 0.512 114 0.512 174
Jndi-1 0.512 140 0.512 129 0.512 131 0.512 190
Jndi-1 0.512 139 0.512 129 0.512 118 0.512 187
Jndi-1 0.512 134 0.512 133 0.512 133 0.512171
Jndi-1 0.512 118 0.512 089 0.512 095 0.512 186
Jndi-1 0.512 139 0.512 129 0.512 130 0.512 186
Jndi-1 0.512 125 0.512 123 0.512 124 0.512 163
Jndi-1 0.512 132 0.512 120 0.512 121 0.512 183
Jndi-1 0.512 123 0.512 101 0.512 105 0.512 185
Jndi-1 0.512 136 0.512 109 0.512 115 0.512 202
Jndi-1 0.512113 0.512 090 0.512 095 0.512 173
Jndi-1 0.512 135 0.512 108 0.512 114 0.512 200
Jndi-1 0.512 148 0.512 119 0.512 125 0.512 215
Jndi-1 0.512 165 0.512 148 0.512 139 0.512219
Jndi-1 0.512 133 0.512 127 0.512 127 0.512178
Jndi-1 0.512 103 0.512 095 0.512 096 0.512 148
Jndi-1 0.512 130 0.512 127 0.512 124 0.512 173
Jndi-1 0.512 134 0.512 123 0.512 121 0.512 176
Jndi-1 0.512 142 0.512 127 0.512 130 0.512 194
0.512 130 0.512 116 0.512 119 0.512 183
0. 000015 0.000018 0.000018 0.000018
170/ 160=0. 000 3896 180/ 10=0. 002 059 5 Nd 146 Nd/ “4Nd = 0. 721 9.
—6 )
2 X 10 (Wieser and
s Schwieters, 2005). NdO"
(Lugmair, 1975, 1976)
s TIMS (Thirlwall, 1991; Grislin ef al., 2001) s
9 , (D)
(Thirlwall, 1991; Habfast, 1998), . ; ()
. 4
. 4 s
Jndi-1 20
( 4) [43 2
. ’
—6 ) .
, 3X10 -, (Thirlwall and Anczkiewicz, 2004). «“
2
’ 1 ng ’
b Al ’ b
|
, IsoProbe-T NdO ,
(CC Gain) , (Ax) , 0. 003 %,
+
. 9 Nd . ,
—16 143 144
2X10 " A. , Nd/ "'Nd
» IsoProbe-T 2510 °, . 5),

\ 0.01 'C, NdO .
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Table 5 Comparison of recommended value and determination results of standard material with NdO™" technique
Jndi-1 20 0.512118 +0. 000 020 0.512 115
JMC 16 0.511986 +0. 000 022 0.511978
Ames 10 0.512 138 +0.000018 0.512 138
LRIG-Nd 15 0.512203 +0. 000 028 0.512 197
Ames  Jndi-1 Schiirer and Martin(2004)  Tanaka et al. (2000). JMC LRIG-Nd
Nd*
Nd" . .
NdO ™ 2 . (1) NdO ™" NdO " .
; () , Nd
. ( Rb , NdO "
St) , Nd , , , Nd
Nd" . , Nd 10 ~
» Nd 100 ng. 30 pg. , ,
50 ng , 0.01% ~ .
0.02 % JNd" ., Bio-Rad AGS0 . Dow ex
Nd Dowex50 EIChrom T RU
) . . Nd
NdO , AL
250pg . (HEHEHP HDEHP),
"N/ Nd . 0.002% ~0.003%. .
NdO (Pin et al., 1997).B.
Nd~ (HPLC), Bio-Rad A25
Nd/"MNd A27 ,
, ppt > (Griselin et al., 2001). C. Bio-Rad
"YNd/ M Nd . AG50 , a-
; (HIBA) (M akisima and Nakamuras,
" Nd/"™ Nd . 1991).
(Abouchami et al., 1999; Rutberg et al., 2000; ,
Bayon et al., 2002); s
, "PNd/"™Nd 3
(Caro et al., 2006), ,
(Thirlwall, 1991) s
. NdO " . NdO Nd .
H , Pr-Nd  Ce-Nd , B.C
. B.C
Rb-Sr (M iller etal., 2000; Char- .B
lier ef al.. 2006) Sm-Nd . ,
, NdO' .
/ Sm-Nd , ,

. NdO .
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