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Abstract: As a mature method and conventional tracer technology, strontium isotope ratio ('Sr/*’Sr) testing
technology is widely used in geology, environment, archaeology and other research, but there has not been a
countrywide intra-lab comparison work for this analysis method for a rather long time. To evaluate the stron-
tium isotope ratio testing ability of laboratories in various laboratory, a comparison activity for geological
samples has been organized aiming for the strontium isotope ratio determination by statistically analyzing the
test results of the participating laboratories. The results show that, among all the data of the yielded Sr iso-
topes value given from 7 laboratories, 85.7% of them have met the requirement except only one laboratory
with unsatisfactory results, indicating that the overall testing capacity and technical level of the participating
laboratories are good, but more attention should be paid to the issue of the validity of the separation of sam-
ples with high Rb/Sr ratio.
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Table 1 Homogeneity test results of comparison sample

[ ¥Sr/*Sr
Eiasa i i

S — IR ZE R S ORI R4 R
1 EM-088  0.706483+0.000007  0.706452+0.000011
2 EM-219  0.706498+0.000009  0.706462+0.000012
3 EM-361  0.706477+£0.000006  0.706476=0.000014
4 EM-428  0.706495+0.000011  0.706470+0.000011
5  EM-543  0.706466+0.000006  0.706439+0.000005
6 EM-697  0.706468+0.000007  0.706400+0.000009
7 EM-776  0.706490+0.000012  0.706468+0.000011
8  EM-752  0.706454+0.000009  0.706445+0.000008
9 EM-886  0.706494+0.000010  0.706474=0.000006
10 EM-892  0.706469+0.000005  0.706478:0.000004
SOEEIE 0.706468
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Table 2 Homogeneity test analysis results of comparison sample
T5 2R i HEE RV Y7 F Fooso.0
FF fih 1] 9 5.145%10° 5.71667x10™
) 1.23 3.02
FEEL N 10 4.641x10° 4.641x10™

1 ST ERRHENR 22 S=0.0000073 , A S1IT-2E bR 1E 220=NIQR=0.000050 , 5 45 {E 0.307,=0.000015.
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Table 3 Stability test results of comparison sample

W H 20224 6 A W3t H Y 2022459

M H 3. 20224F 10 A

e TR M eh FE 2 VR (AT R VR
EM-088 0.706533+0.000007 EM-088 0.706452+0.000011 EM-361 0.706477+0.000006
EM-219 0.706492+0.000016 EM-219 0.706462+0.000012 EM-428 0.706495+0.000011
EM-361 0.706439+0.000017 EM-361 0.706476+0.000014 EM-543 0.706466+0.000006
EM-428 0.706455+0.000009 EM-428 0.706470+0.000011 EM-697 0.706468+0.000007
EM-543 0.706413+0.000012 EM-543 0.706439+0.000005 EM-776 0.706490+0.000012
EM-697 0.706507+0.000006 EM-697 0.706400+0.000009 EM-752 0.706454+0.000009
EM-776 0.706497+0.000009 EM-776 0.706468+0.000011 EM-886 0.706494+0.000010
EM-892 0.706476+0.000013 EM-752 0.706445+0.000008 EM-892 0.706469+0.000005

EM-886 0.706474+0.000006
EM-892 0.706478+0.000004
e E PRI - 2 0.706469
F4 IEMHERREMRESTER
Table 4 Stability test analysis results of comparison sample
W H A SFHME FriEdi 2 S MHAYVEL n t 100501
202246 J] 0.706477 0.000039 8 0.689 2.365
20224F9 J 0.706456 0.000024 10 1.397 2.262
20224F 10 0.706477 0.000015 8 1.815 2.365
S 0.706467

KSR E I x =0.706468 ; Fa E VA I EHIMH 7 =0.706469

¥~ /=0.000001; 0.37,,=0.000015

2 MRS B HEE

AR HXERHZ A2 SR 1 A5 2] 2
FAd TS RS2 = 50, RS HEHR ifE
B T 2 — A

FEXS I H SR, FEXT R i EAEAS A A
5 R ILH A IPRAT T 41 DB B S ST R
DL 5 o R i 25 22 ORI 285 22 85002 (1 281l 7 i
AT HLER, 2022) X AT IEZS 0 Ak 6 , 45 2R

(42 6) W T A s IS E R A/NF 95% &5
FTHAME, SR EB AN T 95% B H ST
B,-B' X [A] P, FERA AL, R 5 E A A, AR
(B HA A A

HRAE 72 5, BB T R A HoC I 45 SR A -1
{H°4 0.706477 (h5 i i 2 : 0.000024) , Hi B 5 5858
5 % D 45 L 191 2908 R 0.706452 (5 1 i 25
0.000027) , fr A7 W 25 1 19~ 4 4H 2k 0.706467
(b Y f 22 : 0.000028 ) o 4% B 4o 0 3 45 41 H g
5 5 2 00 2 I A 4 2R K T AT B - M S5 R
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Table 5 Test results of comparison samples from external and our laboratory

MR AT B B [ ik P s %
EM-088 0.706428+0.000018
*ﬂﬂkﬁ;ﬁ;’%ﬂﬁ%*‘ﬁ it TIMS GB/T17672-1999 EM-428 0.706473+0.000018
e EM-892 0.706500+0.000016
i ) i i EM-088 0.706433+0.000005
i EI%E ﬂfﬁ}iﬁgﬁﬁlﬂﬁ i TIMS DZ/T0184.4-1997 EM-428 0.706459+0.000009
EM-892 0.7064710.000004
EM-088 0.706441+0.000004
BRI A BR A F MC-ICP-MS bk EM-428 0.706433+0.000004
EM-892 0.706439+0.000003
EM-088 0.70642620.000009
R AT RIH AT RS /A 7] MC-ICP-MS bk EMA28 - 07060444£0.000013
EM-776 0.706411£0.000010
EM-892 0.7064220.000009
EM-088 0.706456+0.000004
o R MR L2 RS MC-ICP-MS k7t EMA2S - 0.70648720.000004
EM-776 0.706487+0.000005
EM-892 0.706481+0.000005
EM-088 0.7065330.000007
EM-219 0.706492+0.000016
EM-361 0.706439+0.000017
& HECL BN WA TIMS DZ/T0184.4-1997 EM-428 0.706455:0.000009
EM-543 0.706413+0.000012
EM-697 0.7065070.000006
EM-776 0.706497+0.000009
EM-892 0.7064760.000013
EM-088 0.706488+0.000007
EM-219 0.706478+0.000007
EM-361 0.7064800.000006
R wl&: i e AN VW2 TIMS DZ/T0184.4-1997 EM-428 0.706496:0.000006
EM-543 0.706469+0.000010
EM-697 0.706477+0.000006
EM-776 0.706498+0.000007
EM-892 0.7064850.000006
EM-088 0.706459+0.000009
EM-219 0.706486+0.000007
EM-361 0.706466+0.000025
DU BT A eI A 5 3 TIMS DZ/T0184.4-1997 EM-428 0.70647120.000008
EM-543 0.706495+0.000007
EM-697 0.706454+0.000013
EM-776 0.706464+0.000007
EM-892 0.706463+0.000008

1 : MC-ICP-MS A 22 FZI L B B 5 B8 TR (Y s TIMS S 2 [T ER R 5 o L
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Table 6 Deflection—state and Kurtosis coefficients testingresults of multiple laboratory data for Sr isotope ratios of

comparison samples

*ﬁg/ﬁé%ﬁ m; m; my A B E{Ei@f}zp A, B.-B'
YSr/**Sr 7.51x10™ -3.87x10™" 1.45x10™" 0.188 2.568 0.95 0.59 2.07~4.06

3N 5 VA Ry E

Sr [l {7 2 HCAE I i A, YRb 23X 7St (g il
A [ S S BT, PR 75 K Rb AT Sr 5
G I R Sr [R5 28 FU AR I A5 s o o A

F PR B B (TIMS) B m ke P
KR, 2 H B 5 1 3 AR H AT Rb A ST [A] (1)
T EE (435294 700°C F1 1400°C ) HL 25, AT 14 5] F
WA B8 ali Ak B RICR: | 2 Sr R 2 H A I3 A Sy 7T
SEFIUERA 2% . DZ/T0184.4-1997 ( Hhi Ak A [ L F
[l b 677 350, 1997) F1 GB/T17672-1999 ( [+ 57 Jit
SRR S, 1999 ) A T T A L R (U AE
Sk S [RAV 28 BRI X AU, 2 B i e
ATk

AR R, 22 H W H R A A B T IR T A
(MC-ICP-MS ) 15 21| & 38 35 % , H 6 Bk TIMS 1 K
[ 437 28 ELAE I b 1 JE 22 - 55 TIMS AN [R] 1)
J& , MC-ICP-MS ¥ W E R | B S BOE B <
VES T 7E S B A KO gt e A i B TR O R
MC-ICP-MS #E47 Sr [A] 4 2 FE AR I35 Z0Ks Rb Al
SroE A3 B, 75 ) R 2 i Y Rb 23 51 T4t
Sr R 2 AR I , I A A5 X A2 4y 5 2o AR 4
TR BRI Z Ah S B TR KA B T
5 T AR B 0 SOM H, RS E Mt AR AR R
K200 o H AT, A A B0 R 9250 =
MC-ICP-MS #E47 Sr [Al 37 Z FLAE MR, (5 i A & Al
A1 FE i St R 7 & A AY MC-ICP-MS 1l 22 47

Z R B R0 A A 2 HE i S50 = A 1
I A 25 T2 22 e WO H JBR 6 55 B 1R I i Y
(MC-ICP-MS) , HRE(H FHAEAR 7 i A Tt . 76 Lt

XPIH S HT , FATR B — Bk i AT T A
T o A ) SCIR L % 22 B I B A A A T
ASCH I8 (R HE ) B 5 R T T B, AR
I FRE IR G SR S HE (A A R 22 A Y —
. [mIEE, 5 H e 5 K500 % (3 Z L5 % fif
Y2 & MC-ICP-MS , 2 5 52 35 =5 ff FH A A 2 2
TIMS) 5E B T o XA S At (2 5) , o fidi A
TIMS {3 A 25 554 0.706474£0.000025 (107)
fifi I MC-ICP-MS ¥ 5 M ik 119 25 1 Ay 0.706448 +
0.000027 (1¢7) o Xf H TIMS F1 MC-ICP-MS F4 il i,
Bt ORGS0 = I S AR S A T bR o
(2T MEER 25 A DL B g5 R R [ AGEs K 5
AT RN Y Sr A7 2 BTG i 2 1 22 5, AR bRy vk
s T

4 SR e hie

AU X R FA R HEAR DU 4307 BE 72 6 2 LL S 0
RS R AT G oM, AP B (med) R 45
FEAEL, b IEAR PO 2007 B (NTQR)AE S RE 1 1 b i
22 o3RS Z VA3 BB AT 25 206 3 AR I 25 SR 11 T e
JIVEHT, Z Lo B PR AT

7Z=(X-med)/NIQR

Horb X O & 5L & R I 25 2R . Z L BT
Bl Ry < 2417 < 2 I, RITEE R W™, Joia R
i — D4 ; XY 2<(Z|<3 i, R A [a) g )
BT S 5 (2 > 30, RIS IR AN, 7 R
YR

AW T, AT 7T RS SR =R b T L
XIHRE S I EE SR (£ 8) S HRIT I T REWm =
WL 6 KL E W Z Lo B s R L L
HH 85.7% o G5 R 08 B S5 38, fff I A 4 i A
FERE BCR-2 AN A UE AR MEY) 5, JCiE A 7 R (1)
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Table 7 The results of comparison samples and standards samples and the requirements of the technical

parameters of geology and minerals industry standard methods

AR EHIMH Frifid 22 FRUE T8 0 PRI AT v i 22 E(i=EN
XA il — 0.000024
0.00017
GBW04411 0.759944 0.000022 0.75999+0.00020
BRI 7 i o IE A B i) R
Zk‘TF‘ﬁ ) 5-A*Sy O+A*Sy
0.75999 -0.18x10* -1.42x10* 1.07x10™*

P, R THeRE (GBWO04411) il kgl 5 S HEF
TETR 2V YA —Z, PR H: L R A A 3t & SR

HEEHERNZ) > 3.0 (N A LI % LX) 45
DRG0,

#=8 SrRfHEMIRNLE RSt abiE

Table 8 Sr isotope test results and statistical processing

SIS EE AR YSt/“Sr Z s WA PR [WIRIS BERTNE T L
02 0.706443 0 TIMS DZ/T0184.4-1997 b
03 0.706398 0.9 MC-ICP-MS Aebrorik 1
05 0.706466 0.46 TIMS GB/T17672-1999 P
06 0.706443 0 MC-ICP-MS e WIREN i
07 0.706433 0.2 MC-ICP-MS e WIRES i
08 0.706457 0.28 MC-ICP-MS Aebrrik 2
09 0.706456 0.26 MC-ICP-MS Aebrrik i
EREVALEN 0.706443
FRlghriE 2 0.000050

TE AR 08 199280 % THUAEI ES AL SHER (EA 2, HA R A BCR-2 A2 A TEPREY T

®9 EXWEEMERH LS
Table 9 Categorized statistics on the results of the

comparison of laboratories

4k S A it Hpil(%)
17]<2.0 02.03.05.06.07.09 6 85.7
2.0<|7<3.0 / 0 0.0
17]>3.0 08 1 143
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