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AR 3mL 8 aliK, IR bk e A, e % S 0 42
FEE R TmL, 78 LWL T 75 22 550 0. 8mL /AR FH
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Table 2 Operating conditions for Si isotopic determination of

MC-ICP-MS instrument
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Table 3  Silicon isotopic compositions of reference materials
with different laboratories and our data
TV | 6¥si 28D | 8%si 28D N
@Téﬁ#ﬁx 87Si 67°Si u St
ﬁ’J (%0) <%0) (%c) (%0)
-0.08 0.04 |-0.19 0.07 | 9 ARSI
AGV-2 | -0.10  0.03 |-0.21 0.07 | 11 | Savage %% (2011)
(ZUA) | -0.07  0.05 |-0.15 0.06 | 6 |Zambardi %% (2011)
-0.09 0.06 [-0.21 0.07 | 3 Yu 221 (2018)
-0.14 0.05 |[-0.29 0.05 | 27 ARSI
BHVO-2| -0.14  0.05 |-0.27 0.10 | 192 | Savage %''>(2010)
(K| -0.14  0.05 |-0.27 0.08 | 42 |Zambardi %[>/ (2011)
-0.15  0.03 |-0.30 0.05 | 24 Yu %21 (2018)

T 25D R — B i n RIPRIER 2 Y 2 £5,

FAREY BT GBWO7301a M HHE R GBW07301aR
B 8°Si fE 4 5 A — 0. 20%0 + 0. 04%0 (n = 3) H
-0. 18%0%0. 02%0(n=3) ,WIFIRZJWHE N —F, X

F4 30 AMESHRUEDF (GBW) RaRERIfr Z 40K

L2 QL — L UE BT A U R ) AT SR
2.2 [EZFEYIR(GBW) IRk 4%
ARSI P 1 R M) SO MR A ot o 2 R P i
AN, AT LA R KO 2 s R AT iR )
DX AR BEKpENE 4 K An 5
(2020) '], Hod ok SCERE S 11 AN, 40510k iR
PEA (24) RRAE MERCE Mas 2 E i
ZIUE LR INKE A KA R8CE LKA,
Si0, FrEARLTE A 34. 34% ~T72. 83% ; A5 U FE A
A 24, 3B IN AR R R, Si0, 2 543l
H 49. 62%F1 66. 27% ; UIRUAFES A 2 A, 5351 h 5T
HRATR S0, Fi i 59. 23% Fi1 90. 36%
TRV IRE A 6 1, Si0, S RALIEREIN
54.00% ~ 88. 89%; LA A 9 1, Si0, & & M
32. 69% (f 21338 ) ARk 22 78. 30% (HDHE) .

Table 4  Silicon isotopic composition of thirty Chinese geological reference materials (GBW)

e g o o L g 5% Si 28D 5%si 2SD Sio, i
[ETEyii] FRIEY) B AR (%) (%0) (%) (%0) n (%)
GBW07101 ABFEMEZ (Uliramafic) -0.16 0.08 | -0.37 0.06 3 34.34
GBW07102 HHMAE (Uliramafic ) -0.11  0.09 | -0.29 0.03 3 37.75
GBW07103 A (Granite) -0.07 0.03 | -0.23 0.06 3 72.83
GBWO07104 ZIE (Andesite) -0.05 0.04 | -0.15 0.05 3 60. 62
GBW07105 ZRA (Basalt) -0.13 0.05 | -0.20 0.06 3 44. 64
GBW07109 AR (Jjolite syenite) -0.10  0.03 | -0.29 0.02 3 54.48
KBTS GBWO07110 HMUE 22 1% (Trachyte andesite) -0.01  0.09 | -0.07 0.0l 3 63.06
GBWO07111 HxINE A ( Granodiorite ) -0.15 0.04 -0.31 0.06 3 59. 68
GBWO07112 WK (Gabbro) -0.09 0.01 | -0.19 0.04 3 35.69
GBWO07113 MBCH (Rhyolite) -0.09 0.05 | -0.21  0.08 3 72.78
GBWO7113R WECH (Rhyolite) -0.07 0.08 | -0.18 0.04 3 72.78
GBW07123 WeLkE (Diabase) -0.17 0.04 | -0.28  0.06 3 49. 88
e GBW07121 165 F R ( Granite gneiss) -0.07 0.07 | -0.19  0.06 3 66.27
A FUH T o oo
GBWO07122 AN ( Amphibolite) -0.15 0.0l | -0.27 0.05 3 49. 62
YRR GBWO07106 E%@% ( Quartz sandstone ) -0.15 0.01 -0.27 0.05 3 90. 36
GBW07107 U (Shale) -0.08 0.02 | -0.16 0.04 3 59.23
GBW07301a TR UL (Stream sediment) -0.12  0.01 | -0.20 0.04 3 59.07
GBW07301aR TR (Stream sediment) -0.11 0.01 | -0.18 0.02 3 59.07
WK GBW07309 ) mﬁ@ﬂ'% (Stream sediment ) -0.12  0.12 | -0.22  0.06 3 64. 89
LR 25 GBW07310 HEKUURY) ( Drainage sediment ) 0.47 0.07 0.85 0.01 3 88. 89
GBW07312 FFUTE) (Stream sediment) -0.12 0.11 | -0.22 0.02 3 77.29
GBWO07314 TR IFPEDURY (Offshore marine sediment ) -0.11 0.08 -0.29 0.05 3 61.91
GBW07333 HEVEDTRY) (Marine sediment) -0.21 0.10 | -0.42  0.06 3 54.00
GBW07402 Bt 3 ( Chestnut soil) -0.07 0.06 | -0.18  0.05 3 73.35
GBW07405 FAT (0,1 3E (Yellow—red soil ) -0.33 0.04 | -0.68 0.03 3 52.57
GBW07407 5414 ( Latosol) -0.95 0.0l | -1.82 0.03 3 32.69
GBW07408 #+ (Loess) -0.09 0.02 | -0.19 0.03 3 58.61
R 352 GBW07423 WU % (Lacustrine deposit) -0.14 0.02 | -0.29 0.04 3 61.69
GBW07425 + 3 (Soil) -0.12  0.05 | -0.23  0.05 3 69. 42
GBW07426 K H FE X AY A3 (Soil from overburden region) -0.06 0.03 -0.22  0.07 3 60. 01
GBW07427 + 3 (Soil) -0.08 0.02 | -0.22 0.05 3 64. 88
GBWO07446 il (Sandy soil) -0.08 0.07 | -0.14 0.04 3 78.30

¥ . GBWO7113R Hl GBW07113 .GBW07301a F1 GBWO07301aR & MMl BREE (19— X T RE
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5 Si0, & A B A S (B 2) , Ui R
T AR R AR AT Rl A A A AR 5 i i A
i PR [R) 057 2 AL AR
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2 AR ST AR E ) 0 ) B ()67 2 AR 7R 1542231
FRINTEA R 24 5 (1) ,GBWOT7121 fE i A kA1)
fik: [F 437 Z 8™ Sifli H -0. 19%0+0. 06%0, GBW07122

FA N BT [ 57 2 8°Si {8 4 —0. 27%0+0. 05%o, #F
b2 BNl it £ O S R e T R 25 N g )
SR Y, 67°Si = - 0. 25%0+0. 16%0, i W 7E X Fi 4>
A6 5 R R TN o B8 e R v, AR e A B B
[ 2o, Xt S5 AT A A oY — 2, RVRE [ 42 E
FEAE TSR A s i 72 P AN 5 32 RIS ), RE S 4y
Mo B8 W T SRR (5 B0 T AR g i B
PiF P PR R R . SR, (A PRI AN RE AR A7 it
PRI A AR Bl B2, Ak 5 BEXT T 2 A
AR A AT RN A5, DA AE R AR S 4 R ]
BERMATH,

[a Aom] s

NERUEI S

0.4 % KA
(5‘“Si(%o)=0.0056XSiOZ(%)-0.567(iO.05, 2SE)

6%Si (%o)
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SI0, 8 8t (%)

Bl2 kbR IR 5°Si A1 Sio, Tk, % h
Savage 2511 rp R SR 23R b £k

Fig.2  8°Si vs Si0, (%) of igneous rocks analyzed in this

study. The dotted line represents ‘the igneous array’

(Savage, et all®hy.
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Fig. 1 8%Si values of GBW reference materials. The blue shaded area represents 8°Si variation of the upper continental crust'>’.
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DO LA (i 2 A R R AL DU, Bk T Sl
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FERLIY 6% Si (HITE KRl EHUSEIEFRIZ N (K 1) .
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TR MR R AR R G 0 B BG4
BRETEIRH & 2200 i B R s A WL LR
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T8, R e (RS2 38 AT DA R A B ST 8 A 1) —
MEETH,

AW 9 A HEARAEY) T S e T AN ] 1) fii
T A SR DL S B R, BR T O At i
GBWO07405 FIfL 414 GBWO07407 75 H B 8 A 4
RERI R AR, HoAy 7 Fh 11 67Si (357 K Bfi 1 b
FEEZ N, B3 B, 2R aE RN R S5k
SRR R (CIA) A —E A, BEE CIA {H
B Er, HIER R R R H AR Wi m e, Ha 6t
HE GBWO07405 A1 RS £ 5 L i Ll MR A IS
I M ALK BE, CIA (B 92. 62, H: §°Si il (E
H-0. 68%0=0. 03%0, 5T AMTFH §Si=-0. 69%0x

B, PRESA 8 X R A, CIA {64 98. 54,
H 8%Si MEAE K~ 1. 82%0+0. 03%o, 5 1 A 75 (1)
8%°Si =~ 1. 82%020. 17%0%% FAE 15 25 10 Bl g — B3,
XA it 18 XUA R A B 4 AR 7, T [ 7 25 30 ) i
B, R X AL AR T X P2 4 S
REVE, S ARk RO RN -1 i S 80k +
e B mi R R R

1.0

2 o"fg o

50 60 70 80 90 100
ClA
Pl3  HEbbE 67'Si SR AL (CIA) KA

Fig. 3 Correlation between 6°Si (%c) value and CIA

(chemical index of alteration) of soil samples.

3 45k

AT AL T 30 A~ G bR EY) 5T 1) v A FE Rk
[FIE 25508, b5 1 b SR ot Ak ] 7 2% 2 i ) B
J Bk SR EY) T RE R0 2 e R T O
GBWO07310 ELA TR 1 6°Si 18, M 0. 85%0%0. 01%o,
UL AT 8 f A 8 S O REDTTETE AN, 33X S8 1 17 25 1)
ek e 8 O L P e () 57 3% 5 17T v 3 XA ) B 20 1 0
GBWO07405 Flfik 213 GBW07407 HAT HAK i 6°Si
18,53 54 = 0. 68%0+0. 03%0F1— 1. 82%0+0. 03%o,
T B VLR 58 fk e R 1T R 5 50t 2 %) e R 40 3 52k
HAKERFr e ) 6% Si {H AL IE FIAE 0. 42%o
~=0. 07%02Z 18] , FEA V5 78 K i | 72 1) 28 £k 75 [l
Mo 11 ASKBCEFERH 6°Si (55 Si0, & ) 3 1%
A B ARG OB RR T A AL R v A
by 3 R M K A i 1) ke [R5 2R LR

F£ USGS brkf O 45 B S B0 T | 1 28 ok B 1Y
] SR ) Jo i ) 7 2% B8R 0 408 o K 4 BROAS [
S5 3 AR [R)7 22 D P LR Bl R R L TEAS
(7] SRSl Ak ) 437 2R AT 9 B 1 S 1) A

— 141 —



HOW

CAR

mak

2023 4

http;//www. ykes. ac. cn

4 %k

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

MacDonad R. Silicon in igneous and metamorphic rocks
[ M ]//Aston S R.
biogeochemistry. London ; Pergamon Press Inc,1983:248.

Silicon  geochemistry  and
McDonough W F. Compositional model for the Earth’ s
core[ J . Treatise on Geochemistry,2003,2:547-568.

Poitrasson F. Silicon isotope geochemistry[ J|. Reviews in
Mineralogy and Geochemistry,2017,82( 1) :289-344.

Nelson D M D, Tréguer P, Brzezinski M A, et al.
Production and dissolution of biogenic silica in the
ocean: Revised global estimates, comparison with
relationship  to  biogenic

Global

regional data and
sedimentation [ J ].

1995,9(3) :359-372.
Barnes 1 L., Moore L J, Machlan L. A, et al. Absolute

Biogeochemical Cycles,

isotopic ratios and atomic weight of a reference sample of
silicon[ J ]. Journal of Research of the National Bureau of
Standards , 1975,79,727-735.

Reynolds J H, Verhoogen J. Natural variations in the
isotopic constitution of silicon [ J ]. Geochimica et
Cosmochimica Acta,1953,3(5) :224-234.

Douthitt C B. The geochemistry of the stable isotopes of
silicon[ J ]. Geochimica et Cosmochimica Acta, 1982,46
(8):1449-1458.

Moliniv —elsko C, Mayeda T K, Clayton R N. Isotopic
composition of silicon in meteorites [ J |. Geochimica et
Cosmochimica Acta,1986,50(12) :2719-2726.

Ding T P. Analytical methods for silicon isotope deter—
minations [ M ]//de Groot P A. Handbook of stable
isotope analytical techniques. Elsevier B V, 2004 .
523-537.

Basile—Doelsch 1, Meunier J D, Parron C. Another continental
pool in the terrestrial silicon cycle[ J]. Nature, 2005 ,433
(7024) :399-402.

Georg R B, Reynolds B C, Frank M, et al. New sample
preparation techniques for the determination of Si
isotopic compositions using MC —ICPMS[ J]. Chemical
Geology,2006,235(1-2) :95-104.

Savage P S, Georg R B, Armytage R M G, et al. Silicon
isotope homogeneity in the mantle [ J ]. Earth and
Planetary Science Letters,2010,295(1-2) ;139-146.
Yuan H L, Cheng C,Chen K Y, et al. Standard —sample
bracketing calibration method combined with Mg as an
internal standard for silicon isotopic compositions using
multi—collector inductively coupled plasma mass spectro—
metry[ J ]. Acta Geochimica,2016,35(4) :421-427.

TRE BRITIE %, 5. KB 2RI 8 T IR s
D s R S O RE R LR [0 ] 87 4 A7 MR Al 23

— 142 —

[15]

[16]

(17]

[18]

[19]

[20]

[21]

[22]

[23]

#%,2016,35(3) :454-457.
Cheng C,Chen K Y,Bao Z A, et al. Determination of Si
isotopic compositions of geological samples using high
resolution multi — collector inductively coupled plasma
mass spectrometry[ J ]. Bulletin of Mineralogy , Petrology
and Geochemistry,2016,35(3) .454-457.
TARFR, L0, SRS A R 7] 32 3R 23 B 7 ik At
FEEFELT]. W RCHL T~ 41, 2021,27(3) :275-288.
Wang J L, Wang W,Wei H Z. Progress in high precision
analytical approaches of silicon isotope [ J ]. Geological
Journal of China Universities,2021,27(3) :275-288.
Armytage R M G, Georg R B, Savage P S, et al. Silicon
isotopes in meteorites and planetary core formation[ J].
Geochimica et Cosmochimica Acta, 2011, 75 (13):
3662-3676.
Zambardi T, Poitrasson F,Corgne A et al. Silicon isotope
variations in the inner Solar system: Implications for
planetary formation, differentiation and composition[ J].
Geochimica et Cosmochimica Acta,2013,121.67-83.
Chen A X, Li Y H, Chen Y, et al. Silicon isotope
composition of subduction zone fluids as recorded by
jadeitites from Myanmar[ J]. Contributions to Mineralogy
and Petrology,2020,175.6.
TR kB, A4, S BRIk 2% ME S IR0
S E ST AR XS L SR T]. AR, 2020, 39
(1):1-14.
Wang X Q, Zhang Q, Bai J F, et al. Comparison of
laboratory analysis parameters and guidelines for global
geochemical baselines and environmental monitoring
[J]. Rock and Mineral Analysis,2020,39(1) :1-14.
R RIE, ke, 55 4 R 2R B 4 A
sin A0 3B FEA SN AN 35 (7). A7 2021, 40
(5) :627-636.
Li J,Tang S H,Ma J X, et al. Principles and treatment
methods for metal isotopes analysis [ J]. Rock and
Mineral Analysis,2021,40(5) :627-636.
ZE, AL SR, . QA JB T R A B i AL
ATy v R[] & AR, 2020, 39 (5)
658-669.
Li C,Wang D H,Qu W J,et al. A review and perspective
on analytical methods of critical metal elements [ J].
Rock and Mineral Analysis,2020,39(5) :658-669.
Young E D, Galy A, Nagahara H. Kinetic and equilibrium
mass—dependent isotope fractionation laws in nature and
their geochemical and cosmochemical significance[ J].
Geochimica et Cosmochimica Acta, 2002, 66 ( 6) .
1095-1104.
Savage P S, Georg R B, Williams H M, et al. Silicon



ERE ] PR, 45 . 23RNSR R 45 25 18 A T R 0 5 A R S 1R G v ) R A A ) 497 2R 2L 542 %

isotope fractionation during magmatic differentiation[ J]. Planetary Science Letters,2006,245(1-2) :162-173.
Geochimica et Cosmochimica Acta, 2011, 75 (20) . [31] Savage P S, Georg R B, Williams H M, et al. Silicon
6124-6139. isotopes in granulite xenoliths: Insights into isotopic
[24] Zambardi T,Poitrasson F. Precise determination of silicon fractionation ~during igneous processes and the
isotopes in silicate rock reference materials by MC-ICP- composition of the deep continental crust[ J ]. Earth and
MS [ J]. Geostandards and Geoanalytical Research, Planetary Science Letters,2013b,365:221-231.
2011,35(1) :89-99. [32] Frings P J,Rocha C D L,Struyf E, et al. Tracing silicon

[25] YuH M,Li Y H,Gao Y J,et al. Silicon isotopic com—

positions of altered oceanic crust: Implications for Si

cycling in the Okavango Delta, a sub — tropical flood —

pulse wetland using silicon isotopes[ J]. Geochimica et
isotope heterogeneity in the mantle [ J ]. Chemical Cosmochimica Acta.2014 .142.132-148
Geology,2018,479.1-9.

[26] An Y J,Li X,Zhang Z F. Barium isotopic compositions

[33] Zeng Z,Sun Y F,Tang H Y,et al. Silicon isotope com—
positions of reference materials for soils and sediments
determined by MC —ICP - MS [ J ]. Geostandards and
Geoanalytical Research,2021,46(1) ;117-127.

[34] Delvigne C, Guihou A, Schuessler J A, et al. Silicon

in thirty—four geological reference materials analysed by
MC - ICP = MS [ J]. Geostandards and Geoanalytical
Research,2020,44(1) :183-199.
[27] Savage P S,Georg R B, Williams H M, et al. The silicon . ) )
isotope analyses of soil and plant reference materials: An
isotope composition of the upper continental crust[]J].
Geochimica et Cosmochimica Acta,2013,109.384-399.
[28] Savage P S,Georg R B, Williams H M, et al. The silicon
isotope composition of granites [ J |. Geochimica et
Cosmochimica Acta,2012,92.184-202.
[29] TLiu X C,Li X H,Liu Y, et al. Insights into the origin of

purely sediment—derived Himalayan leucogranites: Si—O

inter—comparison of seven laboratories[ J]. Geostandards
and Geoanalytical Research,2021,45(3) .525-538.
[35] Pogge von Strandmann P A P, Opfergelt S,Lai Y L, et
al. Lithium, magnesium and silicon isotope behaviour
accompanying weathering in a basaltic soil and pore
water profile in Iceland[ J]. Earth and Planetary Science

isotopic constraints[ J]. Science Bulletin,2018,63(19) . Letters,2012,339:11-23.

1243—-1245. [36] Cornelis J] T, Weis D, Opfergelt S, et al. Past and current
[30] André L,Cardinal D, Alleman L Y, et al. Silicon isotopes geochemical conditions influence silicon isotope signatures

in ~ 3. 8Ga West Greenland rocks as clues to the of pedogenic clay minerals at the soil profile scale,Ethiopia

FEoarchaean supracrustal Si cycle [ J ]. Earth and [J]. Chemical Geology,2019,524:174-183.

Determination of Silicon Isotopic Compositions of Rock and Soil Reference
Materials by MC-ICP-MS

YANG Lin', SHI Zhen', YU Huimin'** | HUANG Fang'*
(1. Key Laboratory of Crust—Mantle Materials and Environments, Chinese Academy of Sciences; School of Earth
and Space Sciences, University of Science and Technology of China, Hefei 230026, China;

2. Center for Excellence in Comparative Planetology, Chinese Academy of Sciences; University of Science and

Technology of China, Hefei 230026, China)

HIGHLIGHTS

(1) Alkali fusion method is a simple and safe method, which can effectively decompose samples, including silicate
rocks, sediments and soils, for Si isotope analysis.

(2) The Si isotopes of 30 GBW reference materials were analyzed using MC —ICP —MS with high—precision and
accuracy.

(3) This study builds up a useful database for Si isotopes, which can be used for interlaboratory comparison.
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ABSTRACT

BACKGROUND: With the analytical technique development, the precision of Si isotopes analysis increases
rapidly. Silicon isotopes are widely used in geochemistry, cosmochemistry, environmental chemistry and so on, and
can be used to trace the circulation of crust—mantle material, the source of subducting fluid, and constrain the
origin and evolution of the moon and extraterrestrial materials. To compare the precision and accuracy of Si isotope
analysis results in different laboratories, it is necessary to analyze Si isotopes of reference materials with published
Si isotope data. As generally used USGS reference materials are currently unavailable, it is important to report Si
isotopes of new reference materials.

OBJECTIVES: In order to continuously conduct research in various fields with high —precision silicon isotope
data, by providing a supply of new reference materials. Silicon isotopes of 30 GBW reference materials with
different compositions, including 11 igneous rocks, 2 sedimentary rocks, 2 metamorphic rocks, 6 river/marine
sediments and 9 soils, were analyzed. The SiO, content of these reference materials ranged from 32. 69% to
90.36% , covering the variation range of most natural samples.

METHODS:: Alkali fusion method was used for sample digestion. Approximately 3 —5mg of sample powder and
200mg of powdery NaOH were weighed in a 10mL silver crucible and heated. The Si purification was obtained
using cation exchange resin AGS0W-X12. 6mol/L HNO, and ultrapure water were used to clean the resin before
sample loading. Silicon isotopes were measured by multi—collector inductively coupled plasma—mass spectrometry
(MC-ICP-MS, Neptune Plus) at the laboratory in the University of Science and Technology of China ( USTC) ,
and the instrument mass bias was corrected by standard —sample —standard method, with a bracketing standard of
NBS-28. The long—term reproducibility (over two years) of Si isotope analysis of one in—house standard (USTC-
Si) and one international rock reference material (BHVO-2) were represented, with the 6°Si values of USTC—-Si
and BHVO=-2 of —=0. 07%0%0. 06%0 (n=117, 2SD) and —0. 29%0+0. 06%0 (n=320, 2SD) , respectively. During
Si isotope analysis, two rock reference materials BHVO-2 and AGV-2 were also analyzed to ensure the precision
and accuracy of the data. The Si isotopic compositions of BHVO-2 and AGV-2 were consistent with the reported
data in the previous literature (Figure 3), demonstrating the reliability of this measurement.

RESULTS : Except one sediment and two soil samples, the §*Si values of most reference materials analyzed in this
study range from —0. 42%o to —0. 07%o, within the range of upper continental crust. The drainage sediment
GBWO07310 has the highest §°Si value (0. 85%0+0. 01%0) , while the yellow—red soil GBW07405 and the latosol
GBWO07407 have the lowest 8Si values of —0. 68%0+0. 03%0 and —1. 82%0+0. 03%o, respectively.
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CONCLUSIONS : The high—precision Si isotope data of 30 GBW reference materials helps replenish the database
for Si isotope analysis. The Si isotope data of these standard materials show that the river sediment GBW07310 has
a very high §°Si value of —1. 82%0+0. 03%0, indicating that it may be formed by dissolved silicon precipitation,
which are enriched in heavy Si isotopes; while highly weathered yellow —red soil GBW07405 and the latosol
GBWO07407 have the lowest §Si values of —0. 68%0+0. 03%o and —1. 82%0%0. 03%o, respectively, indicating that
the weathering and desiliconization process may lead to the loss of heavy Si isotopes. The 6°Si values of most
remaining reference materials analyzed in this study vary from —0. 42%0 to—0. 07%c, within the variation range of
the upper continental crust. There is no obvious correlation between §°Si values and SiO, contents of the 11
igneous rock reference materials, revealing that their Si isotopes were not controlled by partial melting or mineral
crystallization processes, and there may be other processes which would affect the Si isotopic composition of these
standards. In the case that generally used USGS reference materials have been sold out, these high—precision Si
isotope data of GBW reference materials will supplement basic data for Si isotope testing in different laboratories and

lay solid isotope research in various fields.

KEY WORDS: silicon isotopes; GBW reference materials; alkali fusion; multi —collector inductively coupled

plasma—mass spectrometry; high—precision analysis method
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