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IRMMO09  0.2M HNOS solution
Isotope amount fraction (-100)

“Mg: 78.992(25)  [*Mg: 10.003(9) | Mg: 11.005(19)
Amount ratios

n(®Mg)/n(*Mg): 0.126 63(13) | n(*Mg)/n(**Mg): 0.139 32(26)

IRMMO10 Pt metal (30mg/wire)

Isotope amount fraction (- 100)
5 0011 712) | %Pt 0.782(16) | '**Pt: 32.86(25) | '“Pt: 33.7814) [*°Pt:2521(10] '*’Pt: 7.356(82)
Amount ratios
n("®Y/n(PY: 0973 11) | n(®Pt)/n("™Pt): 0.746 4(82) | n(**Pt)/n('*°Pt): 0.217 8(24)

IRMMO11 H,BO, solid (1g)
Isotope amount fraction (-100)

8. 19.824 (20) | 'TB. 80.176 (20)
Amount ratios

n("B)/n("'B): 0.247 26(32)

IRMMO12 1M HClI solution (0.2mmol Cr-kg™' 5mL )
Isotope amount fraction (- 100)

cr- 43459 |  2cr:83789(2) | *cr95011) | *Gr: 2.365(5)
Amount ratios

n(*°Cr)/n(®*Cr): 0.051 86(10) |  n(**cr)/n(*2Cr): 0.113 39(15) | n(**Cr)/n(*Cr):0.028 22(06)

IRMMO14 Iron metal (50mg/wire & L<I& 250mg/cubes )

Isotope amount fraction (- 100)
“Fe:5845(23) | °Fe:91.754(24) |  °’Fe: 2.119(66) | %Fe: 0.281(28)

Amount ratios
n(**Fe)/n(*®Fe): 0.063 7027) | n(’Fe)/n(*°Fe): 0.023 096(72) | n(*Fe)/n(°Fe): 0.003 071(29)

IRMMO15 Li,O; solid (50mg)
Isotope amount fraction (-100)

5Li: 95.610 (20) | "Li: 4.390 (20)
Amount ratios

n(Li)/n(Li): 21.78 (12)

IRMMO16 Li,0; solid (1g)
Isotope amount fraction (-100)

SLi: 7.589 (24) | "Li: 92.411 (24)
Amount ratios

n(®Li)/n(’Li): 0.082 12 (28)

IRMMO17 Silicon solid (50mg)
Isotope amount fraction (-100)

285i: 92.228(66) | 2°Si: 4.682 59(58) | °°Si: 3.088 64(70)
Amount ratios

n(®Si)/n(*si): 0.050 771(66) |  n(°Si)/n(**Si): 0.033 488(78)
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IRMMO018 SiO, solid (5g)
Isotope amount fraction (-100)

285i: 92214 40(70) | °Si: 4688 5742) | si: 3.097 03(58)
Amount ratios

n(*si)/n(**si): 0.050 844(48) |  n(°Si)/n(**Si): 0.033 585(66)

ERM-AE101 Boric Acid Solution

Value

Analyte

n(10B)/n(B) boron
n(11B)/n(B) boron
n(10B)/n(B) boron
m(11B)/m(B) boron
w(B) boron
M(B) boron

20.411%
78.005%
21.995%
79.589%

1000 mg/kg (S&1E)

10.79015 g/mol

ERM-AE102 Bo

ric Acid Solution

M(B) boron
w(B) boron
n(10B)/n(11B) boron boron

Analyte Value
n(10B)/n(11B) boron 29.82%
n(11B)/n(B) boron 70.183%
m(10B)/m(B) boron 27.871%
m(11B)/m(B) boron 72.129%

10.71222 g/mol
999 mg/kg (S E(E)
0.42485 mol/mol

ERM-AE103 Boric Acid Solution

Analyte Value
n(10B)/n(11B) boron 0.9895 mol/mol
n(10B)/n(B) boron 49.737%
n(11B)/n(B) boron 50.264%
m(10B)/m(B) boron 47.368%
m(11B)/m(B) boron 52.632%
M(B) boron 10.51374 g/mol
w(B) boron 1000 mg/kg (B&1E)

ERM-AE104 Boric Acid Solution

M(B) boron
w(B) boron
m(11B)/m(B) boron

Analyte Value
n(10B)/n(11B) boron 0.45966 mol/mol
n(11B)/n(B) boron 68.509%
n(10B)/n(B) boron 31.491%
m(10B)/m(B) boron 29.481%

10.69554 g/mol
999 mg/kg (BE(HE)
70.519%

ERM-AE633 63Cu copper
5.998E-6 mol/g

ERM-AE637 24Mg magnesium
7.9137E-7 mol/g

ERM-AE638 26Mg magnesium
8.574E-7 mol/g
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ERM-AE639 202Hg mercury
1.1891E-8 mol/g

ERM-AE640 202Hg mercury
1.471E-8 mol/g

ERM-AE641 35CI chloride
18.959E-6 mol/g

ERM-AE642 37Cl| chloride
4.375E-6 mol/g

ERM-AE647 63Cu copper
1.34974E-4 mol/g

ERM-AEG649 205TI thallium
8.3688E-7 mol/g

ERM-AE701 Calucium

Analyte Value
n(41Ca)/n(40Ca) calucium 1.0114E-6 mol%
n(41Ca)/n(40Ca) calucium 1.0235E-7 mol%
n(41Ca)/n(40Ca) calucium 1.0181E-8 mol%
n(41Ca)/n(40Ca) calucium 1.0479E-9 mol%
n(41Ca)/n(40Ca) calucium 1.0520E-10 mol%
n(41Ca)/n(40Ca) calucium 1.0913E-11 mol%
n(41Ca)/n(40Ca) calucium 1.0549E-12 mol%
n(41Ca)/n(40Ca) calucium 1.0524E-13 mol%

Isotopically Labelled Proirity Pollutants SRM1586 (set of 6)

VR pue/e B (GC)% MEEMS)H P s

Carbontetrachloride

Carbontetrachloride—"2C 1244 99.6 99.5 99.5
Benzen 101.1 99.9

Benzen—d; 99.0 99.9 99.7 97.9
Chlorobenzene 133.0 99.9

Chlorobenzene—d; 144.0 99.9 99.6 97.9
Phenol 117.0 99.9

Phenol—-dg 116.0 99.9 98.3 914
Nitrobenzen 126 99.9

Nitrobenzen—d; 134.5 99.9 99.6 97.8
2—-Nitrophenol 103.6 99.9

2—Nitrophenol-d, 101.9 99.9 98.9 55
2,4—dichlorophenol 102.5 99.9

2,4—dichlorophenol-d; 82.2 98.4 98.7 96.0
Naphthalene 126.5 994

Naphthalene—dg 126.6 99.8 99.5 95.6
Bis(2—ethylhexyl)phthalate 63.9 995

Bis(2—ethylhexyl)phthalate—d, 60.4 96.7 98.6 94.5
Benzolalpyene 49.2 99.5

Benzo[alpyene—d,, 441 98.1 98.8 86.2
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Isotope Abundance Raito  Ethanol BCR123 (Set of 3)

Parameter Ethanol H Ethanol M Ethanol L
(D/H) 109.65 x 107° 10159 x 107° 90.30 x 10°°
(D/H)g 119.76 x 107° 130.94 x 107° 122.20 x 107°

R 2184 2575 2.708
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(see Certificate of Analysis for uncertainties and other details)

d13C 18
d15N 4180 |4¥s;
8Li/Li Iveos d"0 e

d34S A 170
Air vsmow |VPDB |NBS28 |VCDT |vsmow
x 1000 |x 1000 |x 1000 [x 1000 |x 1000 |x1000

VSMOW-water 0%
(20mL) ref.[1] ref.[1]

GISP-water (20mL) 190 s
SLAP-water -428% -55.5%

(20mL) ref[1] ref[1]
NBS30-biotite (28) | %0, A
NBS22-oil (1mL) 118 ferd

IAEA-CH-7- 100 3215

polyethylene foil ref[2] ref ['5]

(x mg) ' ’

USGS24-graphite -16.05

(0.8g) ref.[5]

IAEA-CH-6- -10.45

sucrose (1g) ref.[5]

NBS 18-carbonatite -5.01 :e7f2|:(1)5 ;:cst?l
(0.4g) ref.[5] ] : ] :

T 28.65 —2.2%
?:)848)19 limestone +1.95% ref[15 ref[16
8 ] ]
_ TR 0.0821 -46.6% +3.69 -26.41
oL bSVE,? "(t(;"4“';’ Gk ref[15 ref[14
carbonate 11.%€ ref[4] ref[5] ] 1
NBS28-silica sand 1958 'Of*m
(optical) (0.4g) ref[2] ]'e :
IAEA-N-1- 043"
ammonium sulfate ref [7]
ammonium sulfate :62]?[;']1
(0.4g) )
IAEA-NO-3- 47 256 -0.2
potassium nitrate f'[ 1 f[é] ref[17
(0.4g) ref[7] ref. ]
UoUolJ
ammonium sulfate 3041
(04
USGS26—ammonium +53.75
sulfate (0.4g) ref.[7]
NSVEC—-gaseous
(1 tube 278
ref.[7]
IAEA-S-4-Soufre *‘f"[-?g
de Lacq (0.5g) ]re :
IAEA-S—1-silver ‘01;3[7 1
sulfide (0.5g) ]re :
+22.67
IAEA-S—2-silver ref.[12

sulfide (0.5g) ]

RR—U~HK
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BIR—U o DiE

NBS123-sphalerite :; ,Z['Tg
(0.5¢) 1
FZT1
NBS127-barium +8.6 ref.[12
sulfate (0.5g) ref.[8] ]
USGS32—potassium +180" +?°5[87]
nitrate (0.9g) ref[7] "
NGS1-natural gas |138(C 29.0(C
(coal origin) (<2g) |Ha H,)
ref.[3] ref.[3]
NGS3- natural gas [176(C 72.8(C
(biogenic) (<2g) Hy) H,)
ref.[3] ref.[3]
CO2-Heavy 37 11.86 -18.49
Paleomarine Origin re1;[5] ref.[15 ref[14
(2 tubes) : ] ]
CO2-Light, - -3.64 -33.52
Petrochemical 41.59r ref.[15 ref[14
Origin (2 tubes) ef.[5] ] ]
CO2-Biogenic, - 2052 -10.09
Modern Biomass 10.45r ref[15 ref[14
Origin (2 tubes) ef.[5] ] ]
USGS34 potassium -1.8 -279 01
nitrate (0.9g) ref.[8] ref[8] '
. 21.6
USGS35 sodium
nitrate (0.9g) 27 515 ]ref'[”
. . -26.39 -4.52
L-glutamic Acid
USGS40 (1g) :tl*ef.[12 5ef.[1,2
. . 37.63 4757
L-glutamic Acid
USGS41 (0.5g) 5ef.[12 5ef.[1,2

* Exact values defining the delta scale
" Interim consensus values used for scale normalization
**Absolute isotope amount ratio
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Boric Acid SRM951

H;BO;, acidimetric assay, mass fraction 100.00
Absolute Abundance Ratio, '°B/''B 0.2473
Boron—-10, atom % 19.827
Boron—11, atom % 80.173

Enriched Boric Acid SRM952 0.25g powder

H;BO;, acidimetric assay, mass fraction 99.97
Absolute Abundance Ratio, °B/''B 18.80
Boron—10, atom % 94.949
Boron—-11, atom % 5.051

Isotopic Standard for Chlorine SRM975a 0.25g

Absolute Abundance Ratio, *°Cl/*’Cl 3.13
Isotope Composition Chlorine—35, atom % 75.774
Isotope Composition Chlorine—37, atom % 24.226
Atomic Weight 35.45265

Isotopic Standard for Bromine SRM977 0.25g powder

Absolute Abundance Ratio, "°Br/®'Br 1.02784
Isotope Composition Bromine—79, atom % 50.686
Isotope Composition Bromine—81, atom % 49.314

Assay-Isotopic Standard for Silver = SRM978a 0.25g powder

AgNO;, Silver assay, weight % 99.99
Absolute Abundance Ratio, 107Ag/mgAg 1.07638
Isotope Composition ]07Ag, atom % 51.8392
Isotope Composition 108Ag, atom % 48.1608
Silver Atomic Weight 107.86815

Assay-Isotopic Standard for Chlomium  SRM979 0.25g powder

Absolute Abundance Ratio, *°Cr/°*Cr 0.05186

Absolute Abundance Ratio, Bor/*20r 11339

Absolute Abundance Ratio, >*Cr/°’Cr 02822
*0Cr, atom % 4.345
%2Cr, atom % 83.789
53Cr, atom % 9.501
*Cr, atom % 2.365

Assay-Isotopic Standard for Magnesium  SRM980 0.25g chips

Absolute Abundance Ratio, 2’Mg/**Mg 0.12663
Absolute Abundance Ratio, 2’Mg/**Mg 0.13932
Mg, atom % 78.992
Mg, atom % 10.003
Mg, atom % 11.005
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Common Lead Isotopic Standard SRM981 1g wire
Atomic Abundance Ratio, **Pb/*°Pb 0.059042
Atomic Abundance Ratio, 2’Pb/*Pb 0.91464
Atomic Abundance Ratio, 2°Pb/*°Pb 2.1681
2%ph, atom % 1.4255
26pp atom % 24.1442
7Py, atom % 22.0833
*®Pb, atom % 52.3470
Equal-Atom Lead Isotopic Standard SRM982 1g wire
Atomic Abundance Ratio, **Pb/*°Pb 0.027219
Atomic Abundance Ratio, 2’Pb/*°Pb 0.46707
Atomic Abundance Ratio, 2%®Pb/?*°Pb 1.00016
2%ph, atom % 1.0912
26pp atom % 40.0890
27ph, atom % 18.7244
2%8ph atom % 40.0954
Radiogenic Lead Isotopic Standard SRM983 1g wire
Atomic Abundance Ratio, **Pb/*°Pb 0.000371
Atomic Abundance Ratio, 2’Pb/*°Pb 0.071201
Atomic Abundance Ratio, 2°Pb/*°Pb 0.013619
2%ph, atom % 0.0342
26ph atom % 92.1497
27ph, atom % 6.5611
2%8ph atom % 1.2550

SRM984

Rubbidium Chloride assay and isotopic

1g powder

RbCI rubidium assay, weight % 99.90
Abusolute abundance raito, **Pb/*'Pb 2,593
Assay-Isotopic Standard for Potassium  SRM985 1g powder
Absolute Abundance Ratio, *°K/*'K 13.8566
Absolute Abundance Ratio, Ok /MK 0.001734
%K, atom % 93.2581
K, atom % 0.011670
YK, atom % 6.7302
Atomic Weight of Potassium 39.098304
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Isotopic Standard for Nickel SRM986 0.5g powder

Absolute Abundance Ratio, **Ni/®Ni 2.596061

Absolute Abundance Ratio, °'Ni/*Ni 0.043469
Absolute Abundance Ratio, *Ni/®Ni 0.138600

Absolute Abundance Ratio, **Ni/*Ni 0.035295
Isotopic Composition, Ni Atomic % 68.076886
Isotopic Composition, Ni Atomic % 26.223146
Isotopic Composition, "Ni Atomic % 1.139894
Isotopic Composition, 82Ni Atomic % 3.634528
Isotopic Composition, %Ni Atomic % 0.925546
Atomic Weight of Nickel 58.6934

Strontium Carbonate Standard SRM987 1g powder

Absolute Abundance Ratio, 2Sr/%°Sr 8.37861
Absolute Abundance Ratio, 87Sr/%0sy 0.71034
Absolute Abundance Ratio, #*Sr/%°Sr 0.05655
that yields atom % of ®Sr 82.5845
that yields atom % of ®’Sr 7.0015
that yields atom % of *°Sr 9.8566
that yields atom % of *'Sr 0.5574

Assay—Isotopic Standard for Rhenium  SRM989 0.03x0.0076x1.90 ribbon

Absolute Abundance Ratio, ®Re/"®'Re 0.59738
" Rhenium, atom % 37.398
'8 Rhenium, atom % 62.602

Atomic Weight of Rhenium 186.20679

Lead—-206 Assay-Isotopic Standard SRM991 (15g of solution)

Molality of Lead 0.32261
Isotopic Composition 204Pb, atom % < 0.0003
Isotopic Composition 2°4Pb, atom % 99.979
Isotopic Composition 204Pb, atom % 0.008
Isotopic Composition 2°4Pb, atom % 0.013
Atomic Weight of Lead 205.975

[sotopic Standard for Gallium SRM994 0.25g

Absolute Abundance Ratio, **Ga/’'Ga 1.50676
Isotopic Composition 69Ga, atom % 60.1079
Isotopic Composition 71Ga, atom % 39.892
Atomic Weight of Gallium (69.72307)
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Isotopic Standard for Thallium SRM997 0.25g

Absolute Abundance Ratio, 2*°TI/*®T| 2.38714
Thallium Atomic Weight 204.38333
Isotopic Composition 2°3TI, atom % 29.5235
Isotopic Composition 205TI, atom % 70.4765

Iodine—129 Isotopic Standard (High Level) SRM3231 (4x5mL, plus blank)

Certified Isotopic Compositions and Uncertainties for 1297 /1271 Isotopic Standard
'2%1/"%'] Isotope Raito, Level I 0.981 x 10°°
'291/'27] Isotope Raito, Level I 0.982 x 1078

Information Values for Isotopic Composition of Blank and Density of the SRM solution
1291 /127y Isotope Raito, Blank 16 x 107"°
Solution Density 1.000 g/mL(21.2°C)
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F—=o)vo TEEME YA

A=) S EAHRFLKEL R LY —EO—METT, TUEBERRENE RURS DB OHERESORETT. cho0NE
FHRMEEETHIRIC. ZRMPEELTRERMAZRELTRYES, L. ZRMMBEEFIWZT—FRICIXEREE | TRGIx
1. TITZ 247 1. [Material safety date sheet|[FERL THEYREBEBRIZOVWTEEREEZFR>THYFET,
EEREOISHBEAICKY . KRYRANDEBE L H IR ERLANEETNARELBRICH, BONH-IZEREFERTHIEFRAIAIZLY
LEBA. o TH—IIVIPDYRMIEE N TOWEIMEIEHETEEREESEZA TS, BRUGAE-SBISMEEEENTHNL,
ZTOEHEA—D)IDICHEEET,
AZERGAIEEMIRIETIEE REREXRALTEYET, A—IVvPERERMABARORREDZHDEER. DFYRET. HE
. FHHEOHEZERNICCRRLTZDEHDOEELABELTIHMBICHEVET, FHLJIIBBEETIL,
TRABICKYTILIZFRYNETERRLTEYET . STRDEEEIE mgUYDEEETHY . TOLEEIEIHETERELTEEA TS, BELGRA
BIFA—DVIDIZRNEHLETHSELRYZET, 1+ T Natural abundance, Isotopic enrichment, Product Form [ZDWWTEA—2)yohisD
BIZEMNEHEABRELYET ., KALLTEHEDTE. BRELWL:LET,
Natural Isotopic 1 B
pIE BE% |abundance |enrichment | EE{HAFIIK REEIEIK o
o . (US$/mg)
(atom%) (atom%)
Antimony | Sb—121 57.25 >99 metal oxide, sulfide 5.31
Antimony | Sb—123 42.75 >99 metal oxide, sulfide 5.03
Barium Ba—-130 0.101 35-60 carbonate nitrate,chloride, metal 368.10
Barium Ba—-132 0.097 20-50 carbonate nitrate,chloride, metal 124.12
Barium Ba-134 242 80-85 carbonate nitrate,chloride, metal 18.34
Barium Ba-135 6.59 >93 carbonate nitrate,chloride, metal 9.12
Barium Ba—-136 7.81 >92 carbonate nitrate,chloride, metal 6.04
Barium Ba-137 11.32 >89 carbonate nitrate,chloride metal 3.99
Barium Ba—-138 71.66 >99 carbonate nitrate,chloride metal 1.08
Bromine | Br-79 50.69 >98 | sodium bromide | Bromnepotassium bromidesiver | 44 gg
Bromine | Br-81 49.31 >98 | sodium bromide | Promnerotassium bromidesiver |3 57
Cadmium | Cd-106 1.215 80-91 oxide chloride bromide,iodide, sulfidemetal 87.61
Cadmium Cd-108 0.875 >69 oxide chloride bromide,iodide, sulfide,metal 92.26
Cadmium Cd-110 12.39 >96 oxide chloride,bromide,iodide, sulfide,metal 923
Cadmium Cd-111 12.75 >95 oxide chloride,bromide,iodide, sulfide,metal 10.11
Cadmium | Cd-112 24.07 >97 oxide chloride bromide,iodide, sulfide metal 261
Cadmium Cd-113 12.26 >96 oxide chloride bromide,iodide, sulfide,metal 9.70
Cadmium Cd-114 28.86 >98 oxide chloride,bromide,iodide, sulfide,metal 1.94
Cadmium Cd-116 7.58 >98 oxide chloride,bromide,iodide, sulfide,metal 16.53
Calcium Ca—40 96.97 >99.9 carbonate chloride,oxide,nitrate, metal,iodide 0.80
Calcium Ca—42 0.64 >93 carbonate chloride,oxide,nitrate, metal,iodide 65.86
Calcium Ca—43 0.145 >79 carbonate chloride,oxide,nitrate, metal,iodide 454.29
Calcium Ca—44 2.06 >98.5 carbonate chloride,oxide,nitrate, metaliodide 26.73
Calcium Ca—46 0.0033 >43 carbonate chloride oxide nitrate, metal,iodide 4154 .21
Calcium Ca—48 0.185 >97 carbonate chloride, oxide,nitrate, metal,iodide 282.71
Carbon C-12 98.9 >=98.9 carbon dioxide — =
Cerium Ce—136 0.193 35-50 oxide hydrated nitrate metal 843.39
Cerium Ce-138 0.25 >25 oxide hydrated nitrate metal 248.57
Cerium Ce—140 88.48 >99.5 oxide hydrated nitrate metal 2.29
Cerium Ce—142 11.07 092 oxide hydrated nitrate, metal 20.66
Chlorine | CI-35 | 75.529 >99 | sodium chloride |  Pogeeim ehiorde, - siver 7.55
Chlorine Cl-35 715.77 >=99 sodium chloride - =
Chlorine | CI-37 24.471 >98 | sodium chloride | PO oheride, | oiver 27.61
TEX - A - TEL. 03(5927)8356 FAX. 03(5927)8357 e-mail: standard@shibayama. co. jp 13




RERLE R

WERSILYA T Ra—RL—Yay

_ Natural Isotopic A=V
THRA BE# | abundance | enrichment | FZE#EARZIK REHEIEHIK (US$/me)
(atom%) | (atom%) &
Chromium| Cr-50 4.31 >95 oxide metal powder 72.42
Chromium| Cr-52 83.76 >99.7 oxide metal powder 3.31
Chromium| Cr-53 9.55 >96 oxide metal powder 31.38
Chromium| Cr-54 2.38 94 oxide metal powder 175.17
Copper Cu—63 69.09 >99.8 oxide metal powder 2.25
Copper Cu—65 30.91 >99.6 oxide metal powder 514
Dysprosium{ Dy-156 0.0524 21-34 oxide nitrate,metal 897.07
Dysprosium Dy-158 0.00902 >20 oxide nitrate,metal 2603.31
Dysprosium Dy-160 2.294 69-85 oxide nitrate,metal 25.56
Dysprosium Dy-161 18.88 90-96 oxide nitrate,metal 4.85
Dysprosium Dy-162 25.53 92-96 oxide nitrate,metal 3.65
Dysprosium Dy-163 2497 93-97 oxide nitrate,metal 423
Dysprosium Dy-164 28.18 >98 oxide nitrate,metal 3.69
Erbium Er-162 0.136 >27 oxide nitrate,metal 470.39
Erbium Er-164 1.56 >713 oxide nitrate,metal 86.91
Erbium Er-166 33.41 >96 oxide nitrate,metal 2.68
Erbium ER-167 22.94 >91 oxide nitrate,metal 3.84
Erbium Er-168 27.07 >95 oxide nitrate,metal 3.58
Erbium Er-170 14.88 >95 oxide nitrate,metal 6.30
Europium | Eu—151 47.82 >92 oxide nitrate,metal 6.66
Europium | Eu—153 52.18 >94-98 oxide nitrate,metal 6.44
Gadolinium| Gd-152 0.20 32-51 oxide nitrate,metal 398.36
Gadolinium| Gd—-154 2.15 >66 oxide nitrate, metal 46.30
second-— . .
Gadolinium| Gd-154 pass oxide nitrate,metal
Gadolinium| Gd-155 14.73 >90 oxide nitrate,metal 14.87
second- _ _
Gadolinium| Gd-155 pass oxide nitrate, metal
Gadolinium| Gd-156 20.47 93-99 oxide nitrate,metal 9.01
Gadolinium| Gd-157 15.68 >90 oxide nitrate,metal 10.04
second— L .
Gadolinium| Gd—-157 pass oxide nitrate,metal
Gadolinium| Gd-158 2487 >95 oxide nitrate,metal 8.18
Gadolinium| Gd-160 21.90 95-98 oxide nitrate,metal 7.87
Gallium Ga—69 60.4 >99 oxide metal 444
Gallium Ga—71 39.6 099 oxide metal 8.09
Germanium| Ge-70 20.52 >98 oxide metal 6.45
Germanium| Ge-72 27.43 >97 oxide metal 7.01
Germanium| Ge-73 1.76 >94 oxide metal 446
Germanium| Ge-74 36.54 >98 oxide metal 3.36
Germanium| Ge-76 7.76 292 oxide metal 24.00
Hafnium Hf-174 0.18 7-19 oxide metal powder,crystal bar 2756.84
Hafnium Hf-176 5.20 64-72 oxide metal powder,crystal bar 128.61
Hafnium Hf-177 18.50 86-91 oxide metal powder,crystal bar 20.23
Hafnium Hf-178 27.14 91-94 oxide metal powder,crystal bar 10.82
Hafnium Hf-179 13.75 81-87 oxide metal powder,crystal bar 21.83
Hafnium Hf-180 35.24 >93 oxide metal powder,crystal bar 11.16
Indium In-113 428 >96 oxide metal 84.40
Indium In-115 95.72 >99.99 oxide metal 3.63
Iridium Ir-191 37.3 98.17 metal powder none 12.07
Iridium Ir-193 62.7 99.45 metal powder none 6.07
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RERLE R

WERSILYA T Ra—RL—Yay

_ ; Natural Isotopic ‘ ‘ 1 B
T4 B=# | abundance | enrichment | FZE{HEFAFZIK REHAERAK (US$/l ) )
(atom%) (atom%) me
Iron Fe—-54 5.82 >96 oxide metal 20.20
Iron Fe—56 91.66 >99.9 oxide metal 1.02
Iron Fe-57 2.19 86-90 oxide metal 14.42
Iron Fe—-58 0.33 65-76 oxide metal 220.78
Lanthanum| La—-138 0.089 >7 oxide nitrate 501.89
Lanthanum| La-139 99.911 299.99 oxide nitrate 473
Lead | Pb-204 | 148 >70 carbonate | cerdenirateondematalpeletsor | 119.48
Lead Pb-204 Si(;::d 99.7 T e chIor|de,mtrastien,;):dplrzztal pellets or L
Lead Pb-206 23.6 >99 carbonate | cerdenirateondematalpeletsor | 4.82
Lead Pb-207 22.6 >92 carbonate Chlor'de'mtrastfr{;):dpln;:tal pellets or 479
Lead Pb-208 52.3 >98 carbonate Ch'°”de'n'trastfr{;’l’:dpln;:tal pellets or 2.10
Lead Pb—208 Szca)zzd 99.9 T [ e chIor|de,mtrastien,;zdpln;:tal pellets or .
Lithium Li-6 7.42 95-96 mﬂ‘:::fgj{;::!ge fluride,chloride,sulfate, carbonate -
Lithium Li—=7 9258 98-99.9+ m:;ar::g;;::;ge fluride,chloride,sulfate, carbonate —_
Magnesium| Mg—24 78.7 >99.9 oxide matal 1.62
Magnesium| Mg—25 10.13 >97 oxide metal 11.69
Magnesium| Mg—26 11.17 >99 oxide metal 10.50
Mercury Hg-196 0.146 31-48 oxide sulfide,metal 3141.50
Mercury Hg-198 10.02 85-96 oxide sulfide,metal 159.57
Mercury Hg-199 16.84 85-91 oxide sulfide,metal 60.11
Mercury Hg-200 23.13 >95 oxide sulfide,metal 37.79
Mercury Hg—201 13.22 >92 oxide sulfide,metal 71.19
Mercury Hg-202 29.80 >96 oxide sulfide,metal =
Mercury Hg-204 6.85 90-98 oxide sulfide,metal 146.45
Monbdenurr Mo—-92 15384 >97 metal powder or oxide none 3.73
Molybdenurr Mo—-94 9.04 >o01 metal powder or oxide none 5.93
Molybdenurr Mo—-95 15.72 >96 metal powder or oxide none 3.62
Molybdenurr Mo—96 16.53 >96 metal powder or oxide none 3.14
Monbdenurr Mo—97 9.46 >92 metal powder or oxide none 6.19
Molybdenurr Mo—-98 23.78 >96 metal powder or oxide none 2.60
Molybdenurr Mo-100 9.63 >97 metal powder or oxide none 6.75

N N-14 99.63 - Ammonium sulfate - -

N N-15 0.037 - Ammonium sulfate —— ——
Neodymium| Nd—-142 27.11 >92 oxide nitrate metal,chloride 4.34
Neodymium| Nd-143 1217 >91 oxide nitrate metal,chloride 8.09
Neodymium| Nd-144 23.85 >97 oxide nitrate,metal,chloride 4.30
Neodymium| Nd-145 8.30 >89 oxide nitrate,metal,chloride 11.94
Neodymium| Nd—-146 17.22 >97 oxide nitrate, metal,chloride 6.14
Neodymium| Nd—-148 5.73 >94 oxide nitrate metal,chloride 17.86
Neodymium| Nd—150 5.62 >96 oxide nitrate,metal,chloride 20.38

Nickel Ni—58 68.27 >99.9 metal powder oxide,chloride 1.02
Nickel Ni—60 26.10 >99 metal powder oxide,chloride 245
Nickel Ni-61 1.13 88-93 metal powder oxide,chloride 69.23
Nickel Ni—-62 3.59 >96 metal powder oxide,chloride 19.69
Nickel Ni—64 0.91 92-96 metal powder oxide,chloride 53.24
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RERLE R

WERSILYA T Ra—RL—Yay

_ : Natural Isotopic ‘ ‘ 15 [
TE4L B=42 | abundance | enrichment | F Z{HFEHZIK KEHBERR (US$/me)
(atom%) (atom%) mg
Oxygen 0-16 99.76 — water —— =
Osmium Os-184 0.018 5.45 metal oxide =
Osmium Os-186 1.59 >61 metal oxide 600.50
Osmium 0Os—-187 1.64 >70 metal oxide 159.06
Osmium 0Os-188 13.3 >94 metal oxide 31.20
Osmium 0s-189 16.1 >94 metal oxide 25.79
Osmium 0s-190 26.4 >95 metal oxide 13.72
Osmium 0s-192 41.0 >99 metal oxide 10.95
Palladium | Pd-102 0.96 >69 metal none 893.80
Palladium | Pd-104 10.97 >95 metal none =
Palladium | Pd-105 22.23 >97 metal none 33.66
Palladium | Pd-106 27.33 >98 metal none 28.21
Palladium | Pd-108 26.71 >98 metal none 26.42
Palladium | Pd-110 11.81 097 metal none 67.09
Platinum Pt-190 0.0127 >4 metal sponge none 1347.96
Platinum Pt-192 0.78 >57 metal sponge none 261.44
Platinum Pt-194 32.9 >97 metal sponge none 4.65
Platinum Pt-195 33.8 >97 metal sponge none 5.65
Platinum Pt-196 253 >97 metal sponge none 6.97
Platinum Pt-198 7.21 095 metal sponge none 28.68
Potassium K-39 93.10 >99.9 chloride none 8.70
Potassium K-40 0.012 3-4 chloride none 23.14
Potassium K-41 6.88 >98 chloride none 160.52
Rhenium | Re—185 37.07 >96 metal none 9.40
Rhenium | Re—187 62.93 >99.2 metal none 5.55
Rubidium Rb—85 7215 >99.7 chloride carbonate 478
Rubidium Rb-87 27.85 98 chloride carbonate 11.33
Ruthenum| Ru-96 5.51 98 metal powder oxide =
Ruthenum| Ru—-98 1.87 >89 metal powder oxide 323.04
Ruthenum| Ru-99 12.72 >98 metal powder oxide 39.04
Ruthenum| Ru-100 12.62 >97 metal powder oxide 43.17
Ruthenum| Ru-101 17.07 >97 metal powder oxide 35.05
Ruthenum| Ru—-102 31.61 >99 metal powder oxide 20.41
Ruthenum| Ru-104 18.58 >99 metal powder oxide 27.30
Samarium | Sm-144 3.09 85-96 oxide nitrate,metal 13.80
Samarium | Sm—147 14.97 >98 oxide nitrate,metal 3.37
Samarium | Sm-148 11.24 >96 oxide nitrate,metal 427
Samarium | Sm—-149 13.83 >97 oxide nitrate, metal 3.81
Samarium [ Sm-150 7.44 >95 oxide nitrate,metal 7.69
Samarium | Sm—152 26.72 >98 oxide nitrate,metal 1.82
Samarium [ Sm—-154 22.71 >98 oxide nitrate,metal 2.31
Selenium Se-74 0.87 55-77 metal oxide 761.19
Selenium Se-76 9.02 >96 metal oxide 29.67
Selenium Se-77 7.58 91-94 metal oxide 34.27
Selenium Se-78 23.52 >97 metal oxide 11.65
Selenium Se—80 49.82 >99 metal oxide 5.03
Selenium Se—82 9.19 296 metal oxide 36.91
Silicon Si—-28 92.21 >99.8 oxide metal powder,crystal bar 4.08
Silicon Si—29 470 >95 oxide metal powder,crystal bar 75.01
Silicon Si—-30 3.09 >94 oxide metal powder,crystal bar 162.60
Silver Ag-107 51.35 >99 metal chloride,nitrate 3.72
Silver Ag—-109 48.65 >99 metal chloride nitrate 3.95
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RERLE R

WERSILYA T Ra—RL—Yay

_ Natural Isotopic A=V
THRA BE# | abundance | enrichment | FZE#HEARZIK REHEIEHIK (US$/me)
(atom%) | (atom%) &
Strontium Sr-84 0.56 >80 carbonate nitrate,metal,chloride 143.15
Strontium Sr—86 9.86 >95 carbonate nitrate,metal,chloride 10.34
Strontium Sr-87 7.02 87-93 carbonate nitrate,metal,chloride 18.85
Strontium Sr—88 82.56 >99.8 carbonate hitrate metal,chloride 1.67
Sulfur S-32 950 >998 elemental cadmium sulfide,lead sulfide,zinc sulfide 214
Sulfur S-33 0.760 48-90 elemental cadmium sulfide lead sulfide,zinc sulfide| 960.14
Sulfur S-34 4.22 94-98 elemental cadmium sulfide,lead sulfide,zinc sulfide 64.63
Sulfur S-36 0.0136 1.5-35 elemental cadmium sulfide,lead sulfide,zinc sulfide| 2008.19
Sulfur S-34 4.21 - carbon disulfide - —
Sulfur S-34 4.21 — elemental - ==
Sulfur S-34 4.21 - sulfur hexafluoride - -
Sulfur S-34 4.21 - carbon disulfide - -
Sulfur S-36 0.02 - carbon disulfide - —
Sulfur S-36 0.02 — carbon disulfide - ==
Sulfur S-36 0.02 —— carbon disulfide - —
Tantalum | Ta—180 0.0123 410 oxide none 17095.89
Tantalum | Ta—181 99.9877 >99.9 oxide none =
Tellurium | Te—-120 0.089 >51 metal oxide 1542.56
Tellurium | Te—-122 2.46 >96 metal oxide 76.85
Tellurium | Te—-123 0.87 76-89 metal oxide 190.99
Tellurium | Te—124 461 94-97 metal oxide 28.32
Tellurium | Te—-125 6.99 >95 metal oxide 16.05
Tellurium | Te—126 18.71 >98 metal oxide 8.90
Tellurium | Te—128 31.79 >99 metal oxide 434
Tellurium | Te—130 34.48 299 metal oxide 4.49
Thallium T1-203 29.50 >95 oxide metal 2.20
Thallium Ti—205 70.50 >98 oxide metal 1.53
Tin Sn-112 0.96 68—-80 oxide metal -
Tin Sn-114 0.66 >61 oxide metal 214.39
Tin Sn-115 0.35 >32 oxide metal 435.24
Tin Sn-116 14.30 295 oxide metal 7.31
Tin Sn—-117 7.61 >89 oxide metal 11.99
Tin Sn-118 2403 >97 oxide metal 440
Tin Sn—-119 8.58 >84 oxide metal 13.45
Tin Sn-120 32.85 >98 oxide metal 2.80
Tin Sn—-122 472 >92 oxide metal 22.98
Tin Sn—124 5.94 294 oxide metal 19.70
Titanium Ti—46 7.93 >96 oxide crystal bar 20.20
Titanium Ti-47 7.28 >80-94 oxide crystal bar 20.16
Titanium Ti—48 73.94 >99.5 oxide crystal bar 1.48
Titanium Ti—49 5.51 >96 oxide crystal bar 38.37
Titanium Ti—50 5.34 296 oxide crystal bar 29.73
Tungsten | W-180 0.135 >8 oxide metal powder 76.30
Tungsten | W-182 26.41 >94 oxide metal powder 1.70
Tungsten W-183 14.4 >81 oxide metal powder 2.93
Tungsten | W-184 30.64 >94 oxide metal powder 1.48
Vanadium V-50 0.24 36 oxide none 4892.55
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Natural Isotopic 1 B
R4 BE# |abundance |enrichment | FEHIEFIK KRB AT (US$/lr;1 )
(atom%) (atom%) g
Ytterbium| Yb-168 0.135 13-24 oxide nitrate,metal 476.78
Ytterbium| Yb—-170 3.03 >18 oxide nitrate,metal 63.61
Ytterbium | Yb—-171 14.31 >95 oxide nitrate,metal 13.48
Ytterbium| Yb—-172 21.82 >97 oxide nitrate,metal 9.91
Ytterbium| Yb-173 16.13 >92 oxide nitrate,metal 13.41
Ytterbium| Yb—-174 31.84 >98 oxide nitrate,metal 6.60
Ytterbium| Yb—176 12.73 >96 oxide nitrate,metal 18.53
. : tal flakes,beads depend
Zinc Zn—64 48.89 >99.8 oxide e ity e on 4.19
. . tal flakes,beads depend
Zinc Zn-66 27.81 >98 oxide S ity | eon 5.23
Zinc Zn-67 411 89-93 oxide metal flakes beads gepending on 47.32
Zinc Zn-68 | 1857 97-99 oxide et ek b g opendine on 3.83
Zinc Zn-70 0.62 65-86 oxide s ey Pondine on 426.65
Zirconium Zr-90 51.46 97-99 oxide crystal bar 3.70
Zirconium Zr-91 11.23 88-94 oxide crystal bar 20.82
Zirconium Zr-92 17.11 >98 oxide crystal bar 12.16
Zirconium Zr-94 17.40 >98 oxide crystal bar 12.49
Zirconium Zr—96 2.80 >95 oxide crystal bar 134.93
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ISCHI¥# ROIFIRER

10B
10B-enriched standard solution
Product details 10B:

WERSILYA T Ra—RL—Yay

Name 10B-enriched standard solution
Reference IES-B10

Chemical species B(III)

Isotope 10B (99.7 %)

Form 2 mlin H20

Isotope 10B 11B
Abundance (%) 99.67 0.33
Especie quimica B(III)

Concentracion (ug/g as B) 10.11 + 0.05

53Cr
53Cr-enriched standard solution
Product details 53Cr:

Name 53Cr-enriched standard solution

Reference IES-Cr53

Chemical species Chromium nitrate

Isotope 53Cr (92.73 %)

Form 2 mlin HNO3 (2%)

Isotope 50Cr 52Cr 53Cr 54Cr
Abundance (%) 0.131 6.449 92.732 0.688
Chemical species Chromium nitrate

Concentration (ug/g as Cr) [9.93 + 0.04

57Fe

57Fe-enriched standard solution

Product details 57Fe:

Name 57Fe-enriched standard solution

Reference IES-Fe57

Chemical species Iron nitrate

Isotope 57Fe (95.13 %)

Form 2 mlin HNO3 (2%)

Isotope 54Fe 56Fe 57Fe 58Fe
Abundance (%) 0.051 3.007 95.125 1.817
Chemical species Iron nitrate

Concentration (ug/g as Fe) [9.82 + 0.06
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61Ni

61Ni-enriched standard solution

Product details 61Ni:

WERSILYA T Ra—RL—Yay

Name 61Ni-enriched standard solution

Reference IES-Ni61

Chemical species Nickel nitrate

Isotope 61Ni (91.27 %)

Form 2 ml in HNO3 (2%)

Isotope 58Ni 60Ni 61Ni 62Ni 64Ni
Abundance (%) 2.971 3.939 91.267 1.719 0.104
Chemical species Nickel nitrate

Concentration (ug/g as Ni) 11.87 £ 0.08

65Cu

65Cu-enriched standard solution

Product details 65Cu:

Name 65Cu-enriched standard solution

Reference IES-Cu65

Chemical species Copper nitrate

Isotope 65Cu (98.46 %)

Form 2 ml in HNO3 (2%)

Isotope 63Cu 65Cu

Abundance (%) 1.542 98.458

Chemical species Copper nitrate

Concentration (ug/g as Cu) 11.19 £+ 0.02

67Zn

67Zn-enriched standard solution

Product details 67Zn:

Name 67Zn-enriched standard solution

Reference IES-Zn67

Chemical species Zinc nitrate

Isotope 67Zn (89.61 %)

Form 2 ml in HNO3 (2%)

Isotope 64Zn 66Zn 67Zn 68Zn 70Zn
Abundance (%) 1.65 3.958 89.613 4.779 0.05
Chemical species Zinc nitrate

Concentration (ug/g as Zn) 11.23 £ 0.05
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OIDA Kit

WERSILYA T Ra—RL—Yay

Multielemental spike solution for the analysis of Sea Water samples
Product details WAK:

Name WAK - Water Analysis Kit for Sea Water samples

Reference IES-WAK

Form 250 ml solution HNO3 (2%)

Element Isotope (Abundance %) Application range *

Ba 137 (91.8 %) 0.5 - 100 ug/L
Cd 111 (96.2 %) 0.5 - 100 ug/L
Cr 53 (96.2 %) 0.5 -100 ug/L
Cu 65 (98.8 %) 0.5 - 100 ug/L
Fe 57 (95.7 %) 0.5 - 100 ug/L
Hg 199 (91.7 %) 0.1-20uglL
Mo 95 (94.4 %) 0.5 - 100 ug/L
Ni 61 (86.2 %) 0.5 - 100 ug/L
Pb 207 (94.6 %) 0.5 - 100 ug/L
Sb 123 (98.8 %) 0.5 - 100 ug/L
Se 77 (99.7 %) 0.5 - 100 ug/L
Sn 119 (90.5 %) 0.5 - 100 ug/L
Tl 203 (97.3 %) 0.5 - 100 ug/L
Zn 67 (89.6 %) 0.5 - 100 ug/L

"CUSTOM" ©IDA Kit

TECDEAisotopeldRE CHEDIREICTHEWZLUE T, FUEEBLWEDETE,

Producte details:

"Custom * OIDA KIT

Element Isotope (abundance %)
Ag 109 (99.3 %)
B 10 (99.7 %)
Ba 137 (91.8 %)
Cd 111 (96.2 %)
Cr 53 (92.7 %)
Cu 65 (98.5 %)
Fe 57 (95.1 %)
Hg 199 (91,9 %)
Mo 95 (93.8 %)
Ni 61 (91.3 %)
Pb 207 (94.7 %)
Rb 87 (99.1 %)
Sb 123 (98.7 %)
Se 77 (94.9 %)
Sn 119 (90.6 %)
Sr 86 (95.6 %)
Tl 205 (97.3 %)
Zn 67 (89.6 %)

TEX - BREEE
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Methylmercury QuantID
201Hg-enriched Methylmercury

Isotopically enriched compound for the analysis of Methylmercury by Isotope Dilution.

Product details MMHg201:

WERSILYA T Ra—RL—Yay

Name 201Hg-enriched Methylmercury

Reference IES-MMHg201

Chemical species Monomethylmercury

Isotope 201Hg (96.5 %)

Form 1 ml solution in acetic acid / methanol (3:1)

Isotope 196Hg 198Hg 199Hg 200Hg 201Hg 202Hg 204Hg
Abundance (%) [<0.01 0.04 0.109 0.89 96.495 2.372 0.091
Chemical species Monomethylmercury Inorganic mercury

Concentration (ug/g as Hg) 5.494 + 0.023 0.020 + 0.002

Butyltin QuantID Kit

119Sn-enriched Butyltin compounds

Isotopically enriched compounds for the analysis of Monobutyltin (MBT), Dibutyltin (DBT) and
Tributyltin (TBT) by Isotope Dilution.
Product details MDT119:

Name 119Sn-enriched Butyltin Mix

Reference IES-MDT119

Chemical species Monobutyltin (MBT), Dibutyltin (DBT) and Tributyltin (TBT)
Isotope 119Sn (82.4%)

Form 1 ml solution in acetic acid / methanol (3:1)

Isotope 1155n 116Sn 117Sn 118S5n 119Sn 120Sn 122Sn  124Sn
Abundance (%) |<0.01 0.029 0.114 14.33 82.4 3.13 <0.01 <0.01
Chemical species Monobutyltin Dibutyltin Tributyltin
Concentration (ug/g as Sn) |0.110 + 0.005 0.691 + 0.009 1.046 + 0.020

PBDE QuantID BDE28

81Br-labelled BDE28 (2,4,4'-Tribromodiphenyl ether).
Isotopically labelled Polydiphenly ethers for Isotope Dilution Anaylisis.
Product details 81Br-BDE28

Name 81Br-enriched BDE28

Reference IES-81Br-BDE28

Chemical species 2,4,4'-Tribromodipheny! ether

Isotope 81Br (99%)

Form 1 ml in Isooctane

Isotope 79 81

Abundance (%) 1.00 99.00

Chemical species BDE28 (2,4,4'-Tribromodiphenyl ether)
Concentration (ug/ml) 1
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PBDE QuantID BDE47

81Br-labelled BDE47 (2,2',4,4'-Tetrabromodiphenyl ether).
Isotopically labelled Polydiphenly ethers for Isotope Dilution Anaylisis.
Product details 81Br-BDE47

Name 81Br-enriched BDE47

Reference IES-81Br-BDE47

Chemical species 2,2',4,4'-Tetrabromodiphenyl ether

Isotope 81Br (99%)

Form 1 ml in Isooctane

Isotope 79 81

Abundance (%) 1.00 99.00

Chemical species BDE47 (2,2',4,4'-Tetrabromodiphenyl ether)
Concentration (ug/ml) 1 |

PBDE QuantID BDE99

81Br-labelled BDE99 (2,2’,4,4’,5-Pentabromodipheny! ether).
Isotopically labelled Polydiphenly ethers for Isotope Dilution Anaylisis.
Product details 81Br-BDE99

Name 81Br-enriched BDE99

Reference IES-81Br-BDE99

Chemical species 2,2',4,4’ 5-Pentabromodiphenyl! ether

Isotope 81Br (99%)

Form 1 ml in Isooctane

Isotope 79 81

Abundance (%) 1.00 99.00

Chemical species BDE99 (2,2’,4,4’,5-Pentabromodiphenyl ether)
Concentration (ug/ml) 1

PBDE QuantID BDE153

81Br-labelled BDE153 (2,2',4,4’,5,5’-Hexabromodipheny! ether).
Isotopically labelled Polydiphenly ethers for Isotope Dilution Anaylisis.
Product details 81Br-BDE153

Name 81Br-enriched BDE153

Reference IES-81Br-BDE153

Chemical species 2,2',4,4',5,5'-Hexabromodiphenyl ether

Isotope 81Br (99%)

Form 1 ml in Isooctane

Isotope 79 81

Abundance (%) 1.00 99.00

Chemical species BDE153 (2,2’,4,4',5,5’-Hexabromodiphenyl ether)
Concentration (ug/ml) 1
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