4"™0 and

Version 5 April 2025 s%c o™N mean values in % 22 + §

Ils!mg of Shctrelorconmant (mean value in %o vs. VPDB, (mean value in %o vs. AIR, (VeSaMgsvquVC[;'l\!s- g E 3 E

formula, CAS #, purity, amount, type of + 10) (range) £ 10) (range) + 10) (range) : L] s %
packaging, price in US $ (# of measurements) (# of measurements) (# of measur:gnems) S o=

H
Acetanilide #1, CgHgNO, ,\“Y not determined -29.53 £ 0.01 %o +1.18 £ 0.02 %o
CAS # 103-84-4, in glass vial, . from -29.51 to -29.54 %o from +1.16 to +1.21 %o not determined
5 US $250, 2 g US $150 ©/ ) (contains exchangeable hydrogen) h=6 n=4
H
Acetanilide #2, CgHgNO, rL . -29.50 + 0.02 %o +19.56 + 0.03 %o
not determined "
CAS # 103-84-4, in glass vial, Y . from -29.48 to -29.53 %o from +19.53 to +19.60 %o not determined
2gUS $250 ©/ ) (contains exchangeable hydrogen) n=4 h=7
H
Acetanilide #3, CgHgNO, ’L\n/ not determined -29.50 + 0.02 %o +40.57 + 0.06 %o
CAS # 103-84-4, in glass vial, . m -29.49 to -29.52 % from +40.52 to +40.66 %o not determined
29 US $250 ©/ ) (contains exchangeable hydrogen) n=4 h=6

Acetic anhydride #1, C4,HsO3, CAS #
108-24-7, 99.5 %, ca. 1 mL sealed under
argon in glass ampoule, US $250.

O ] -20.98 + 0.03 %>
)J\ )J\ from -20.94 to -21.01 %o not applicable not determined
Q n=4

Acetic anhydride #2, C;HsO;, CAS # o] o] -38.65 + 0.01 %o
108-24-7, 299 %, ca. 1 mL sealed under )J\ J_k m -38.64 to -38.65 %o not applicable not determined
argon in glass ampoule, US $250. (8] n=5
o
L-Alanine, C;H;NO,, CAS # 56-41-7, HsC ot determined =17.93 + 0.02 %o +43.25 + 0.07 %o
produced by S| Science in Japan, 100 mg h H (contains exchangeable hydragen) from -17.90 to -17.96 %o from +43.16 to +43.34 %o not determined
in crimp-sealed glass vial, US $250 NHy n=5 n=4
5a.-Androstane #3, CygHz,, CAS # 438- -31.35+ 0.01 %o
22-2, at least 5 mg in crimp-sealed glass m -31.34 to -31.37 %o not applicable not applicable

vial, US $250 n=5

Benzene #1, CgHg, CAS # 71-43-2, 99.8
%, 0.5 mL sealed under argon in glass
ampoule, US $250

-27.68 + 0.01 %o
from -27.67 to -27.69 %o
n=4

not applicable not applicable

N +23.14 £ 0.19 %o
-28.81 %o Brand et al., 2009

Benzoic acid #A, C;H;CO,, not determined

! t applicab )
CAS # 65-85-0; inquire about availabilty (contains exchangeable hydroger) NN dif’g::ﬂ g‘ 13(;2 igﬂ§52027c not applicable https://doi.org/10.1002/rc
- m.3958
+71.28 £ 0.36 %

Benzoic acid #B, C;HsCO,,
enriched in '°0,
CAS # 65-85-0; inquire about availability

-28.85 %o
Coplen et al., 2006
/ldoi.org/10.1021/ac052027¢

not determined
(contains exchangeable hydrogen) htps:

Brand et al., 2009
https://doi.org/10.1002/rc
m.3958

not applicable

Biphenyl, C;;Ho, 99.94 %, CAS # 92-52- -25.16 £ 0.01 %o

AR =
4,10 mg in crimp-sealed glass vial, US é N N j m -25.15 to -25.17 %o not applicable not applicable
$250 — o n=4
n-Butylcyclohexane, CyoH,, 299 %, -24.47 + 0.01 %o
CAS # 1678-93-9, ca. 20 mg in sealed O—’J m -24.46 to -24.48 %o not applicable not applicable
glass capillary, US $250 n=4
t-Butylcyclohexane, CioHyo, 299 %, -26.08 + 0.03 %o
CAS # 1678-98-4, ca. 20 mg in sealed from-26.05 to -26.10 %o not applicable not applicable
glass capillary, US $250 n=3
Butyl icosanoate #20B, eicosanoic acid
. 2
blftyl .ester (02.0.0) #sz‘ cumioz, H 28.6440.03 %
spike in fatty acid: 1,1-("Hp), 299 %, CAS  CH,(CH,);,COOC,Hg from -28.62 to -28.68 %o not applicable not determined
#26718-91-2; 25 mg in cyclohexane n=4
sealed under argon in glass ampoule, US
n-Butyl palmitate #16B, Hexadecanoic
acid n-butyl ester (C16:0) #16B,
CooHasO,, 2H-spike in fatt id: 1.1-CH -27.16 £ 0.01 %o
20H4002, “H-spike in fatty acid: 1,1-(Hy), CHj3(CH,);4CO0C,Hg from -27.15 to -27.17 %o not applicable not determined
299 %, CAS # 111-06-8; 25 mg in n=a
cyclohexane sealed under argon in glass
ampoule, US $250
THa +35.05 £ 0.04 %o -2.87 £ 0.04 %o
Caffeine #1, USGS61, CgHoN,O,, CAS N0 14 n=93
# 58-08-2, 299 %, anhydrous, 500 mg in ¢ 1 T hem ., 2016, 88, 4294. (Anal. Chem ., 2016, 88, 4294. not determined

glass vial, US $275 ISR hitps://doi.org/10.1021/acs. analchem.5b0
4392)

HaC
?Ha -14.79 + 0.04 %o +20.17 + 0.06 %o
Caffeine #2, USGS62, CgH1,N,O,, CAS NN 20 =105 n=96
#58-08-2, 299 %, anhydrous, 500 mg in ¢ M (Anal. (Anal. Chem., 2016, 88, 4294. not determined

hem. 2016, 88, 4294
glass vial, US $275 1

" o 4392)
(':Hj +37.83 £ 0.06 %o
Caffeine #3, USGS63, CgH1oN,O,, CAS R Meg® s
k. (Anal. Chem ., 2016, 88, 4294. not determined

# 58-08-2, 299 %, anhydrous, 500 mg in W M 4
glass vial, US $275 Y GEZE] hitps:/doi.org/10.1021/acs.analchem.5b0

4392)

Chloromethane, CH;Cl, CAS # 74-87-3,
299.5 %, 5 mg in sealed glass tube, US 51.53 to -51.66 %

n=5

not applicable not applicable

Corn starch, (CH,0),, 299.5 %, CAS #
9005-25-8, 1 g in glass vial,
US $150.

-11.01 £ 0.02 %o
from -10.99 to -11.03 %o
n=4

not determined

(contains exchangeable hydrogen) not determined

not applicable




Version 5 April 2025
listing of
formula, CAS #, purity, amount, type of
packaging, price in US $

Structure or comment

Collagen powder from wild-caught
marine fish, USGS88, 0.5 g in glass vial,
US $275

special procedures need to be
followed when using this
reference material for H, O,
and S isotope ratios. See:
https:/idoi.org/10.1021/acs jaf
€.0c02610

Collagen powder from porcine origin,
USGS89, 0.5 g in glass vial, US $275

special procedures need to be
followed when using this
reference material for H, O,
and S isotope ratios. See:
https://doi.org/10.1021/acs jaf
0002610

Corn oil from USA, USGS87,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy and
homogenize oil prior to
opening

Coronene, Cy;H1,, 99 %, CAS # 191-07-
1, at least 5 mg in crimp-sealed glass vial,
US $250

Coumarin, CgHgO,, 299.5 %, CAS # 91-
64-5, 100 mg in crimp-sealed glass vial,
US $250

Decanoic acid methyl ester (C10:0),
methyl decanoate, C;;H,,0,, CAS # 110
42-9, ~1 mg in 0. 5 mL hexane, sealed in

glass ampoule under argon, US $250

CH3(CH_);COOCH;3

Dibenzothiophene, C,HsS, 99.4 %,
CAS # 132-65-0, at least 10 mg in crimp-
sealed glass vial, US $250

p, p'-Dichlorodiphenyldichloro-ethane,
Cy4H1oCly, p.p'-DDD, CAS # 72-54-8, 98
%, 10 mg in crimp-sealed glass vial, US

p, p'-Dichlorodiphenyldichloro-ethene,
C14HgCly, p,p-DDE, CAS # 72-55-9, 99
%, 10 mg in crimp-sealed glass vial, US

Dichlorodiphenyltrichloroethane,
Cy4HqCls, 4,4'-DDT, CAS # 50-29-3, 10
mg in crimp-sealed glass vial, US $250

o

cis-1,2-Dichloroethylene #1, C,H,Cl,,
CAS # 156-59-2, 1 mL in sealed glass
ampoule under argon, US $250

cis-1,2-Dichloroethylene #2, C,H,Cl,,
CAS # 156-59-2, 1 mL in sealed glass
ampoule under argon, US $250

9

N,N-Dimethylaniline, CgH;,N, CAS #
121-69-7, 99 %, 1.0 mL sealed under
argon in glass ampoule, US $250

HiC

Dimethylsulfone, C,Hs0,S, DMSO,,
CAS #67-71-0, 99 %, 10 mg in crimp-
sealed glass vial, US $250

Diphenyldisulfide, C1,H¢S,, Ph,S,,
CAS # 882-33-7, 99 %, 10 mg in crimp-
sealed glass vial, US $250

Ravas

Docosane #1, C22 n-alkane #1, Cy,Hys,
CAS # 629-97-0, at least 5 mg in sealed
glass capillary, US $250

CHa(CHz)20CHs

Docosane #2, C22 n-alkane #2, Cp,Hyg,
CAS # 629-97-0, at least 5 mg in sealed
glass capillary, US $250

CHy(CHz)20CH3

Docosane #3, C22 n-alkane #3, Cy,Hyg,
CAS # 629-97-0, at least 5 mg in sealed
glass capillary, US $250

CHa(CHz)20CHs

Docosane #4, C22 n-alkane #4, Cy,Hyg,
99.9 %, CAS # 629-97-0, at least 5 mg in
sealed glass capillary, US $250

CHy(CHz)20CHs

not determined

s
(mean value in %o vs. VPDB,
+ 10) (range)
(# of measurements)

-18.13 £ 0.11 %0
n=64

"N
(mean value in %o vs. AIR,
+ 10) (range)
(# of measurements)

5"%0 and
(mean values in %o vs.
VSMOW or VCDT,
+ 10) (range)
(# of measurements)

n-alkane
aromatic

+14.96 £ 0.14 %o
n=50
SRION (ntips://doi.org/10.1021/acs jafc.0c02610)

(+15.91 £ 0.44 %o

when following USGS
pre-drying procedure)

n=18
(https://doi.org/10.1021/acs jafc.
0c02610)

for deri-
vatization

+6.25 £ 0.12 %o

/10.1 X 7L [OW (https://doi.org/10.1021/acs.jafc.0c02610)

=15.51 £ 0.09 %o
n=35

(+8.37 £ 0.40 %o

when following USGS
pre-drying procedure)

n=20
(https://doi.org/10.1021/acs jafc.
0c02610)

not determined

fc.0c02610)

-26.81  0.04 %o
from -26.77 to -26.85 %o
n=4

-35.60 = 0.01 %o
from -35.59 to -35.61 %o
n=3

-29.67 + 0.02
m -29.65 to -29.69 %o
n=3

-27.68 + 0.01 %o
from -27.66 to -27.69 %o
n=4

-27.86 + 0.02 %o
m -27.84 to -27.88 %o
n=4

-23.61 + 0.02 %o
from -23.59 to -23.63 %o
n=4

-28.54 + 0.02 %o
from -28.52 to -28.55 %o
n=4

-22.28 + 0.01 %o
m -22.26 to -22.30 %o
n=5

-22.28 £ 0.01 %o,
from -22.26 to -22.31 %o
n=5

-23.79 £ 0.01
m -23.78 to -23.80 %o
n=4

-43.31  0.02 %o
from -43.29 to -43.34 %o
n=4

-25.63 = 0.02 %o
from -25.61 to -25.66 %o
n=4

-32.87 + 0.03 %o
m -32.84 to -32.91 %o
n=5

-33.77 £ 0.02 %o
from -33.75 to -33.79 %o
n=4

-34.89 + 0.02 %o
from -34.87 to -34.92 %o
n=6

-29.19  0.03 %o
from -29.15 to -29.23 %o
n=5

+20.11 £ 0.85 %o

n=12
(https://doi.org/10.1021/acs jafc.
0c02610)

not applicable

not applicable

not applicable

not determined

not applicable

not determined

not applicable

not determined

not applicable

not applicable

not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable
-1.15 £ 0.03 %o
from -1.10 to -1.18 %o not applicable
n=4
not applicable not determined

not applicable

not determined

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable
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Structure or comment

Dodecane #2, C12 n-alkane #2, C1,H,q,
CAS # 112-40-3, 0.5 milliliter sealed
under argon in glass ampoule, US $250

CHa(CHz)10CHs

Dotriacontane, C32 n-alkane, C3,Hgg,
CAS # 544-85-4, at least 5 mg in sealed
glass capillary, US $250

CHa(CHz)3CH;

EDTA #2, ethylene diamine tetraacetic
acid, C1oH1gN,Og, CAS # 60-00-4, 99 %,
2 g in glass vial, US $250

oTon
e

ke

-
A
e

Eicosane #1, icosane #1, C20 n-alkane,
CyoHap, CAS # 112-95-8, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz)1sCH;

Eicosane #2, icosane #2, C20 n -alkane,
CyoHaz, CAS # 112-95-8, at least 5 mg in
sealed glass capillary, US $250

CHy(CH,)1sCH3

Eicosane #3, icosane #3, C20 n-alkane,
CyoHap, CAS # 112-95-8, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz)1sCHs

Eicosanoic acid butyl ester (C20:0)
#20B, butyl eicosanoate #20B,
Ca4Has02, *H-spike in fatty acid: 1,1-(H,),
299 %, CAS # 26718-91-2; 25 mgin
cyclohexane sealed under argon in glass
ampoule, US $250

CH3(CH,)15CO0C,Hg

Eicosanoic acid ethyl ester (C20:0)
#20E, ethyl eicosanoate #20E,
CyH440,, 2H-spike in fatty acid: 1,1-
(*H2). 299 %, CAS # not available; =5 mg
in cyclohexane sealed under argon in
glass ampoule, US $250

CH3(CH,)15CO0C,Hs

Eicosanoic acid ethyl ester (C20:0)
#20E2, ethyl icosanoate #20E2,
CyoHa405, 299 %, CAS # not available, 25
mg in sealed glass capillary, US $250

CHy(CHy)15CO0CHs

Eicosanoic acid methyl ester (C20:0)
#2, methyl eicosanoate #2, C,,H4,0,,
299 %, CAS # 1120-28-1, at least 5 mg in
sealed glass vial, US $250

CH3(CH,)15COOCH;

Eicosanoic acid methyl ester (C20:0)
#20M, methyl eicosanoate #20M,
Cy1Hi0,, *H-spike in fatty acid: 1,1-
(H,), 299 %, CAS # 1120-28-1; 25mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CH3(CH,)15COOCH;

Eicosanoic acid methyl ester (C20:0)

#Y, methyl eicosanoate #Y, C»1H,,0,,

2H and "°C spikes in fatty acid: 1,1-(*Hy),

1-(*C), 299 %, CAS # 1120-28-1, 50 mg
in crimp-sealed glass vial, US $250

CH3(CH,)15COOCH;

Eicosanoic acid methyl ester (C20:0)
#21, methyl eicosanoate #Z1, USGS70,
Cy4H40,, 299.5 %, CAS # 1120-28-1,
100 mg in glass vial, US $275

CH3(CH,)15COOCH,

Eicosanoic acid methyl ester (C20:0)
#Z2, methyl icosanoate #Z2, USGS71,
Cy1H420,, monoatomic 2Hand "*C spikes
in methyl group, 299.5 %, CAS # 1120-

28-1, 100 mg in glass vial, US $275

CH3(CH,)15COOCH

Eicosanoic acid methyl ester (C20:0)
#Z3, methyl icosanoate #Z3, USGS72,
Cy1H420,, monoatomic 2Hand "*C spikes
in methyl group, 299.5 %, CAS # 1120-

28-1, 100 mg in glass vial, US $275

CH3(CH,)15COOCH

Eicosanoic acid propyl ester (C20:0)
#20P, propyl eicosanoate #20P,
Cp3H4g05, *H-spike in fatty acid: 1,1-(H,),
299 %, CAS # not available; =5 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CHy(CHy)15CO0C3H;

Ethane #1, C,Hg, 299 %, CAS # 74-84-0,
= 5 milligrams sealed in glass tube, US
$250

4"™0 and

$13 15
s%C 6N : o 206
(mean value in %o vs. VPDB, (mean value in %o vs. AR, neanlvalteslhialies S .“;’ =
VSMOW or VCDT, = 8
+ 10) (range) + 10) (range) + 10) (range) ? 9 5%
s ® « g8
(# of measurements) (# of measurements) (# of measurements)
-32.00 + 0.03 %
from -31.95 to -32.03 %o not applicable not applicable
n=5
-29.47 + 0.02 %o
from -29.45 to -29.50 %o not applicable not applicable
n=6
. -40.38 + 0.01 %o -0.83 £ 0.04 %o
t dets d .
(contains gichaene:::bnlz hydrogen) from 37 to -40.38 %o from -0.78 to -0.88 %o not determined
9 drog n=4 n=6
-32.35  0.04 %o
m -32.31 to -32.39 %o not applicable not applicable
n=4
-33.97 + 0.02 %o
from -33.93 to -33.98 %o not applicable not applicable
n=6
40.91 +0.02 %o
m -40.89 to -40.94 %o not applicable not applicable
m -28.62 to -28.68 %o not applicable not determined
n=4
m -24.79 to -24.82 %o not applicable not determined
n=4
-26.10  0.03 %o
from -26.08 to -26.13 %o not applicable not determined
n=3
-30.68 + 0.02
m -30.66 to -30.71 %o not applicable not determined
n=3
-28.43 + 0.02 %o
from -28.41 to -28.44 %o not applicable not determined
n=4
<0.72 £ 0.02 %o
from -0.70 to -0.74 %o not applicable not determined
n=3
-30.53 + 0.04 %o
not applicable not determined
=10.50 % 0.03 %o
n=65
(Anal. Chem ., 2016, 88, 4294 not applicable not determined
0 s.analchem
54 + 0.03 %o
n=62
(Anal. Chem ., 2016, 88, 4294 not applicable not determined
-29.00 + 0.02 %o
from -28.99 to -29.02 %o not applicable not determined
n=3
-29.54 + 0.01 %o
from -29.52 to -29.55 %o not applicable not applicable

n=5
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s
(mean value in %o vs. VPDB,
+ 10) (range)
(# of measurements)

Structure or comment

Ethane #2, C,Hg, 299 %, CAS # 74-84-0,
2 5 milligrams sealed in glass tube, US
$250

"N
(mean value in %o vs. AIR,
+ 10) (range)
(# of measurements)

5"%0 and
(mean values in %o vs.
VSMOW or VCDT,
+ 10) (range)
(# of measurements)

n-alkane
aromatic

Ethane #3, C,Hg, 299 %, CAS # 74-84-0,
2 5 milligrams sealed in glass tube, US
$250

not applicable

not applicable

for deri-
vatization

Ethanol #1, C,H;OH, 99.96 %, CAS #
8024-45-1, (C3 plant origin). 5 mL sealed
under argon in glass ampoule, US $250.

not applicable

not applicable

H H
Ll -25.50 £ 0.01 %o
H—CIF—?—H from -25.48 to -25.51 %o
H H n=4
H H
! -11.39 + 0.02 %o
H—(I'J—Cll—H m -11.37 to -11.42 %o
H H n=5
H OH

-27.98 + 0.01 %o
from -27.97 %o to -27.99 %o
n=5

not determined
| (contains exchangeable hydrogen)

not applicable

not determined

H H
H H
Ethanol #2, C,H;OH, 99.11 %, CAS # [ ot determined -11.44  0.02 %o
8024-45-1, ((?4 plant origin). 5 mL sealed H-?-\":-O-H (contains exchangeable hydragen) om -11.42 %o to -11.45 %o not applicable not determined
under argon in glass ampoule, US $250. H oH n=5
Ethanol #3, C,H;OH, 82 wt. % (87.32 'l‘ *“ 27534 0.02%
vol. %, rest water), CAS # 8024-45-1, H—C—C—0—H not determined et e o ae not applicable not determined
from vodka (C3 plant origin). 5 mL sealed 1] (contains exchangeable hydrogen) m -27 ?:g 27.55 %o ppl
under argon in glass ampoule, US $250. H H
Ethanol #4, C,HsOH, 80.7 wt. % (rest rll T 10.98 + 0.02 %
water), CAS # 8024-45-1, from rum (C4 O P not determined o OE to A1 oo not applicable not determined
plant origin). 5 mL sealed under argon in # ? ? 0—H (contains exchangeable hydrogen) m-10 ?75:% 11.00% PP
glass ampoule, US $250. H H
Ethanol #5, C,HsOH, 15.4 vol. % (rest H H 27.46 +0.02 %
water), CAS #8024-45-1, from grapes L L not determined i -27.42 {0 -27 47 % not applicable not determined
(C3 plant origin), 5 mL sealed under argon ] (contains exchangeable hydrogen) nep o
in glass ampoule, US $250. H H
Ethanol #6, C,HsOH, 21.6 vol. % (rest H H 11.71 £ 0.03 %
water), CAS # 8024-45-1, from grain e not determined Lt Ba to A1 e o not applicable not determined
source (C4 plant origin), 5 mL sealed f C|: ‘|: O—H (contains exchangeable hydrogen) m -1 68_t06 11.75 % Pp!
under argon in glass ampoule, US $250 H H "=
9-Ethylcarbazole, C1,H3N, 299.5 o -25.36 + 0.02 %o +3.93 + 0.06 %o
%,CAS # 86-28-2, 2200 mg in crimp- from -25.35 to -25.39 %o from +3.87 to +4.00 %o not applicable
sealed glass vial, US $250 e n=5 n=5
Ethyl icosanoate #20E, icosanoic acid
- 2
eﬂ.'yl foer (029-0) #2025 szHuoOzy H -24.80 + 0.01 %o
spike in fatty acid: 1,1-("Hz), 299 %, CAS  CH,(CH,);,COOC,Hs from -24.79 to -24.82 %o not applicable not determined
# not available; =5 mg in cyclohexane n=4
sealed under argon in glass ampoule, US
$250
Ethyl icosanoate #20E2, icosanoic acid 26.10 + 0.03 %
ethyl ester (C20:0) #20E2, C,H4,0,, -0.10 o ) .
CHj3(CH,)1sCO0C,H - -26.13 % t licabl t det d
299 %, CAS # not available, 25 mg in 5(CHzhis 2 m -26 ?itf; 26.13 %o not applicable not determine
sealed glass capillary, USs $250
Ethyl myristate #n14E, tetradecanoic
. -29.13 + 0.03 %o
acid ethyl ester (C14:0) #n14E, o " .
CugHszOp 99 %, CAS # 124-06-1, at least CHj3(CH,)1,CO0C;H5 from -29.10 to -29.16 %o not applicable not determined
5 mg in sealed glass capillary, US $250
Ethyl i #IU 16E,
acid ethyl ester (C16:0) #IU 16E, -30.92 + 0.02 %o
C1gH3602, 299 %, CAS # 628-97-7, at CHj;(CH,);4CO0C,H5 from -30.09 to -30.95 %o not applicable not determined
least 5 mg in sealed glass capillary, US n=3
$250
Ethyl palmitate #16E, hexadecanoic
acid ethyl ester (C16:0) #16E, C4gH350,,
cld ety ester (G16:0) #16 e -27.66  0.03 %
H-spike in fatty acid: 1,1-(H,), 209 %, Giy,(CH,),,COOC,Hs from -27.63 to -27.69 %o not applicable not determined
CAS # 628-97-7; 25 mg in cyclohexane n=3
sealed under argon in glass ampoule, US
Ethyl stearate #18E, octadecanoic 28.22 4 0.01 ¥
acid ethyl ester (C18:0) #18E, CyHygO,, es.Lct ) .
CH3(CH,)1sCO0C,H. - -28.24 %o not applicable not determined
~99 %,CAS # 111615, 25 mg in crimp- (1 216C00CHs from 2822 t0 -26.24% oP
sealed glass vial, US $250
(+35.90 + 0.29 %
special procedures need to be g .
followed when using this y h
Flour from Italian millet, USGS90, reference material for H, O, 13752 0.06 %o +8.8: il O whe_g following UdSGS)
i i d S isotope ratios. See: = pre-drying procedure
0.5 gin glass vial, US $275 ipadidotorg 10,103 ace jof (nttps:/idoi.org/10.10 I (ntips:/doi.org/10.1021/acs jafc.002610) n e
0002610 (https://doi.org/10.1021/acs jafc.
0c02610)
(+21.13 £ 0.44 %
special procedures need to be ¢ °
followed when using this R % .
Flour from Vietnamese rice, USGS91,  reference material for H, O, ZB'Z: * gaoa oo RS & 012 %o whe_: following UdSGS)
N . p i - =63 = re-drying procedure
0.5 gin glass vial, US $275 o000 ot BRI (ot g/ 10 1021/2cs fc0c02610) n '!'13 ?
0002610 (https://doi.org/10.1021/acs jafc.
0c02610)

D-Glucose, CgH1,0;, 299%,CAS # 50-99
7, produced by Sl Science in Japan,
299.9 % byWH NMR, 100 mg in crimp-
sealed glass vial, US $250

CHOH
Q, -133.06 £ 0.1 %o

not determined ~ o
(contains exchangeable hydrogen) from -132.96 {0 -133.16 %o

OH
OH OH
OH

n=5

not applicable

not determined
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L-Glutamic acid, 299.5 %, 2 2
CAS # 56-86-0, 2 g in glass vial, HOJ\/YMOH
US $250 Nk,
o
M
Glyceryl tripalmitate, C5,HggOg, 299.0 o n'{'

%, CAS # 555-44-2, at least 5 mg in o
crimp-sealed glass vial, US $250 J‘f

A

Glycine #1, USGS64, C,HsNO,, 299.5
%, CAS # 56-40-6, 500 mg in glass vial,
US $275

(mean value in %o vs. VPDB,

not determined
(contains exchangeable hydrogen)

not determined
(contains exchangeable hydrogen)

Glycine #2, USGS65, C,H;NO,, 299.5
%, CAS # 56-40-6, 500 mg in glass vial,
US $275

not determined
(contains exchangeable hydrogen)

0
v A
OH
o
\)LOH
o
Glycine #3, USGS66, C,H;NO,, 299.5 \)J\
OH

US $275

not determined
(contains exchangeable hydrogen)

0

A

Glycine #4, C,HsNO,, 299.5 %, CAS #
56-40-6, produced by S| Science in
Japan, 299.9 % by 'H NMR, 100 mg in
crimp-sealed glass vial, US $250

Hal

HoN
%, CAS # 56-40-6, 500 mg in glass vial, HzN

HzN

Heneicosane #2, C21 n-alkane #2,
CyqHys, CAS #629-94-7, at least 5 mg in
sealed glass capillary, US $250

CH3(CHy)19CH3

Heneicosane #3, C21 n-alkane #3,
CyiHys, CAS # 629-94-7, at least 5 mg in
sealed glass capillary, US $250

CHs(CHz)1sCH;

Hentetracontane #2, C41 n-alkane #2,
Cyq1Hgq, CAS # 7194-87-8, at least 5 mg in
glass vial or sealed glass capillary,

US $250

CHs(CHz)3sCHs

Hentriacontane, C31 n-alkane, C3/Hg,,
CAS # 630-04-6, at least 5 mg in sealed
glass capillary, US $250

CHs(CHz)26CHs

Heptacosane #2, C27 n-alkane #2,
Co7Hse, CAS # 593-49-7, at least 5 mg in
sealed glass capillary, US $250

CHs(CHz)25sCH;

Heptacosane #3, C27 n-alkane #3,
Co7Hse, CAS # 593-49-7, at least 5 mg in
sealed glass capillary, US $250

CHs(CHz)25sCH;

Heptacosane #4, C27 n-alkane #4,
Cy7Hse, CAS # 593-49-7, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz)25sCHy

Heptadecane #2, C17 n-alkane #2,
Cy7Hz6, CAS # 629-78-7, at least 5 mg in
sealed glass capillary, US $250

CHs(CH2)1sCHs

Heptadecanoic acid methyl ester
(C17:0), methyl heptadecanoate,
USGST6, CygH350,, 299 %, CAS # 1731-
92-6, 50 L in sealed glass capillary,
USs $275

CH(CH,)1sCOOCH;

Heptatriacontane, C37 n-alkane,
Ca7Hyze, CAS # 7194-84-5, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz)35CH,

y-Hexachlorocyclohexane, CgHeCle, Clag_~ 1
v-HCH, CAS # 58-89-9, 99.5 %, 10 mg in :L
cr Gl

crimp-sealed glass vial, US $250

Hexacosane #2, C26 n -alkane #2,
CoeHss, CAS #630-01-3, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz)24CHs

Hexadecane #2, C16 n-alkane #2,
CigHzs, CAS # 544-76-3, at least 5 mg in
sealed glass capillary, US $250

CHy(CHz)1,CHs

Hexadecane #3, USGS67, C16 n-alkane
#3, CygHaq, 299 %, CAS # 544-76-3, at

CH3(CH,)14CH;
least 50 L in sealed glass capillary, US 4(CHz)14CHy
75

not determined
(contains exchangeable hydrogen)

hitps:/

s "N
(mean value in %o vs. AIR,
+ 10) (range)
(# of measurements)

+ 10) (range)
(# of measurements)

4"™0 and

(mean values in %o vs.

VSMOW or VCDT,
+ 10) (range)
(# of measurements)

n-alkane
aromatic

-28.60 = 0.01 %o -2.38 £ 0.04 %o
from -28.58 to -28.61 %o from -2.32 to -2.42 %o
n=5 n=4

not determined

for deri-
vatization

-30.12 £ 0.01 %o

m -30.10 to -30.12 %o not applicable not determined
n=3
-40.81 + 0.04 %o +1.76 + 0.06 %o
n=98

(Anal. Chem ., 2016, 88, 4294.
https://doi.org/10.1021/acs.analchem.5b0
4392)

not determined

+20.68 £ 0.06 %o
n=92
(Anal. Chem., 2016, 88, 4294.
PEY https://doi.org/10.1021/acs.analchem.5b0

not determined

4392)
-0.67 £ 0.04 %o +40.83 + 0.06 %o
n=96 n=92 .
Chem., 2016, 4 (Anal. Chem., 2016, 88, 4294. not determined
REISWSERR] itps:icol.org/10.1021/acs.analchem.5b0
4392)
-60.02 + 0.02 %o -26.63 + 0.02 %o
m -60.00 to -60.06 %o from -26.61 to -26.65 %o not determined
n=5 n=3

-28.83  0.02 %o
m -28.81 to -28.85 %o
n=5

not applicable

not applicable

-29.40 + 0.02 %o
from -29.38 to -29.43 %o
n=5

not applicable

not applicable

-29.23 + 0.02 %o
from -29.21 to -29.25 %o
n=5

not applicable

not applicable

-29.43 £ 0.01 %
m -29.41 to -29.:
n=5

not applicable

not applicable

-29.56 + 0.01 %o
m -29.55 to -29.57 %o
n=4

not applicable

not applicable

-30.49 + 0.01 %
m -30.47 to -30.50 %o
n=5

not applicable

not applicable

-31.11 £ 0.01 %o
from -31.11 t0 -31.12 %o
n=5

not applicable

not applicable

-31.87  0.02 %o
m -31.84 to -31.90 %o
n=8

not applicable

not applicable

-31.36 + 0.04 %o
n=093
hem., 2016, 88, 4294
m.5b04

not applicable

not determined

-30.24 + 0.03 %o
from -30.21 to -30.27 %o
n=4

not applicable

not applicable

-26.61 = 0.01 %o
from -26.60 to -26.62
n=4

not applicable

not applicable

-32.94 + 0.01 %o
from -32.92 to -32.95 %o
n=8

not applicable

not applicable

-26.15 + 0.02 %o
from -26.13 to -26.17 %o
n=5

not applicable

not applicable

not applicable

not applicable
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Hexadecane #B, USGS68, C16 n-
alkane #B, C4gH34, contains spikes of 1-
2H and 1,2-°C,, 299 %, CAS # 544-76-3,
at least 50 pL in sealed glass capillary, US
$275

CHy(CHz)1,CHs

Hexadecane #C, USGS69, C16 n-
alkane #C, C4gH34, contains spikes of 1-
2H and 1,2-°C,, 299 %, CAS # 544-76-3,
at least 50 pL in sealed glass capillary, US
$275

CHj(CHy)14CH;

Hexadecanoic acid n-butyl ester
(C16:0) #16B, n-butyl palmitate #16B,
CyoH4002, 2H-spike in fatty acid: 1,1-Hj),
299 %, CAS # 111-06-8; 25 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CHy(CH);45C00CHy

Hexadecanoic acid ethyl ester (C16:0)
#IU 16E, ethyl palmitate #IU 16E,
C15H360,, 299 %, CAS # 628-97-7, at
least 5 mg in sealed glass capillary, US

50

CHy(CHy);4C00C,Hs

Hexadecanoic acid ethyl ester (C16:0)
#16E, ethyl palmitate #16E, C,gH350,,
2H-spike in fatty acid: 1,1-(?H,), 299 %,
CAS # 628-97-7; 25 mg in cyclohexane
sealed under argon in glass ampoule, US

CHy(CH)15C00CHs

Hexadecanoic acid methyl ester
(C16:0) #1, methyl palmitate #1,
Cy7H340,, 299 %, CAS # 112-39-0, 25
mg in sealed glass capillary, US $250

CHj3(CH,)14COOCH;

Hexadecanoic acid methyl ester
(C16:0) #16M, methyl palmitate #16M,
Cy7H340,, 2H-spike in fatty acid: 1,1-H,);
299 %; CAS # 112-39-0; 25 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CH3(CH,)14COOCH;

Hexadecanoic acid methyl ester
(C16:0) #n16M, methyl palmitate
#n16M, Cy7H3,0,, 299 %, CAS # 112-39-
0, 210 mg in sealed glass capillary, US

50

CH3(CH,)14COOCH;

Hexadecanoic acid propyl ester (C16:0)
#16P, propyl palmitate #16P, C1gH330,,
2H-spike in fatty acid: 1,1-(*H,), 299 %,
CAS # 2239-78-3; 25 mg in cyclohexane
sealed under argon in glass ampoule, US

CHy(CHy)14CO0C3H;

Hexatriacontane #2, C36 n -alkane #2,
CagH74, CAS # 630-06-8, 100 mg in crimp-
sealed glass vial, US $250

CHs(CHz)34CHs

Honey from Vietnam, USGS82,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

honey crystallized at low
storage temperature; gently
warm sealed ampoule to
liquefy and homogenize honey
prior to opening

Honey from Canada, USGS83,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

honey crystallized at low
storage temperature; gently
warm sealed ampoule to
liquefy and homogenize honey
prior to opening

Icosane #1, icosane #1, C20 n -alkane,
CyoHaz, CAS # 112-95-8, at least 5 mg in
sealed glass capillary, US $250

CHy(CHz)16CH;

Icosane #2, eicosane #2, C20 n -alkane,
CyoHap, CAS # 112-95-8, at least 5 mg in
sealed glass capillary, US $250

CHjy(CHz)1sCH3

Icosane #3, eicosane #3, C20 n -alkane,
CyoHaz, CAS # 112-95-8, at least 5 mg in
sealed glass capillary, US $250

CHy(CHz)16CH;

Icosane #4, eicosane #4, C20 n -alkane,
CyoHap, CAS # 112-95-8, at least 5 mg in
sealed glass capillary, US $250

CHjy(CHz)1sCH3

Icosanoic acid butyl ester (C20:0)
#20B, butyl icosanoate #20B, Cy,H;50,,
2H-spike in fatty acid: 1,1-(*H,), 299 %,
CAS #26718-91-2; 25 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CHy(CHy)15CO0CHy

s
(mean value in %o vs. VPDB,
+ 10) (range)
(# of measurements)

-10.55  0.04 %o
n=91
(Anal. Chem ., 2016,

<0.57 £ 0.04 %o
n=86
Chem., 2016,

-27.16 = 0.01 %o
from -27.15 to -27.17 %o
n=4

-30.92 + 0.02 %o
from -30.09 to -30.95 %o
n=3

-27.66 + 0.03 %o
from -27.63 to -27.69 %o
n=3

-30.74 £ 0.01 %o
from -30.73 to -30.75 %o
n=3

-30.48 + 0.01
from -30.47 to -30.48 %o
n=4

m -29.87 to -29.94 %o
n=3

-30.03 + 0.01 %o
from -30.02 to -30.05 %o
n=4

-29.95 + 0.02
m -29.92 to -29.97 %
n=8

-24.31 + 0.08 %o

fc.0c02610)

-32.35 + 0.04 %o
from -32.31 to -32.39 %o
n=4

-33.97 £ 0.02 %o
from -33.93 to -33.98 %o
n=6

-40.91 + 0.02 %o
from -40.89 to -40.94 %o
n=7

-31.88 + 0.02 %o
from -31.85 to -31.90 %o
n=7

-28.64 + 0.03 %o
from -28.62 to -28.68 %o
n=4

"N
(mean value in %o vs. AIR,
+ 10) (range)
(# of measurements)

5"%0 and
(mean values in %o vs.
VSMOW or VCDT,
+ 10) (range)
(# of measurements)

n-alkane
aromatic

not applicable

not applicable

not applicable

not applicable

not applicable

not determined

not applicable

not determined

not applicable not determined
not applicable not determined
not applicable not determined
not applicable not determined
not applicable not determined
not applicable not applicable

not determined

+19.44 + 0.36 %o
n=17
(https://doi.org/10.1021/acs jafc.
0c02610)

not determined

+18.20 £ 0.25 %o

(https://doi.org/10.1021/acs jafc.
0c02610)

not applicable

not applicable

for deri-
vatization

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not determined
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Icosanoic acid ethyl ester (C20:0) #20E,
ethyl icosanoate #20E, C,,H,,0,, *H-
spike in fatty acid: 1,1-(*H,), 299 %, CAS
# not available; 25 mg in cyclohexane
sealed under argon in glass ampoule, US
$250

CHy(CHy);5CO0CHs

Icosanoic acid ethyl ester (C20:0)
#20E2, ethyl icosanoate #20E2,
CpsHs0;, 299 %, CAS # 18281-05-5,
25 mg in sealed glass vial, US $250

CHy(CHy)15CO0CHs

Icosanoic acid methyl ester (C20:0) #2,

methyl icosanoate #2, C,;H4,0,, 299 %,

CAS # 1120-28-1, at least 5 mg in sealed
glass vial, US $250

CH3(CH,)15COOCH;

Icosanoic acid methyl ester (C20:0) #Y,
methyl icosanoate #Y, C»H,;,0,, ?H and
13¢C spikes in fatty acid: 1,1-(H,), 1-("°C),
299 %, CAS # 1120-28-1, 50 mg in
sealed glass vial, US $250

CH3(CH,)15COOCH;

Icosanoic acid methyl ester (C20:0)
#20M, methyl icosanoate #20M,
C,1H420,, 2H-spike in fatty acid: 1,1-
(*Hy), 299 %, CAS # 1120-28-1; 25 mgin
cyclohexane sealed under argon in glass
ampoule, US $250

CHj3(CH,)1sCOOCH;

Icosanoic acid methyl ester (C20:0)
#Z1, methyl icosanoate #Z1, USGS70,
Cy1H420,, 299.5 %, CAS # 1120-28-1,
100 mg in glass vial, US $275

CHj3(CH,)1sCOOCH;

Icosanoic acid methyl ester (C20:0)
#Z2, methyl icosanoate #Z2, USGS71,
Cy1H420,, monoatomic 2Hand "*C spikes
in methyl group, 299.5 %, CAS # 1120~

28-1, 100 mg in glass vial, US $275

CH3(CH,)15COOCH;

Icosanoic acid methyl ester (C20:0)
#2Z3, methyl icosanoate #Z3, USGS72,
Cy1H420,, monoatomic 2Hand "*C spikes
in methyl group, 299.5 %, CAS # 1120-

28-1, 100 mg in glass vial, US $275

CHj3(CH,)1sCOOCH;

Icosanoic acid propyl ester (C20:0)
#20P, propyl icosanoate #20P,
Cy3Hae02, 2H-spike in fatty acid: 1,1-H),
299 %, CAS # not available; 25 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CHy(CHy)15CO0C3H,

lodomethane #1, methyl iodide #1,
CHjl, 99.5 %, CAS # 74-88-4; 1 mL
sealed under argon in glass ampoule;
elemental copper granules added as
stabilizer, US $250

lodomethane #2, methyl iodide #2,
CHjl, 99.5 %, CAS # 74-88-4; 1 mL
sealed under argon in glass ampoule;
elemental copper granules added as
stabilizer, US $250

lodomethane #3, methyl iodide #3,
CHjl, 99.5 %, CAS # 74-88-4; 1 mL
sealed under argon in glass ampoule;
elemental copper granules added as
stabilizer, US $250

Methane #1, CH,, CAS # 74-82-8, at
least 10 cm® at atmospheric pressure in

sealed glass tube (outer diameter 9 mm),
US $250

CH,

Methane #2, CH,, CAS # 74-82-8, at
least 10 cm® at atmospheric pressure in
sealed glass tube (outer diameter 9 mm),
US $250

Methane #3, CH,, CAS # 74-82-8, ca. 10

cm® at atmospheric pressure in sealed
glass tube (outer diameter 9 mm), US
$250

CH,

Methane #5, CH,, CAS # 74-82-8, ca. 10

cm® at atmospheric pressure in sealed
glass tube (outer diameter 9 mm), US

CH,

s
(mean value in %o vs. VPDB,
+ 10) (range)
(# of measurements)

-24.80 = 0.01 %o
from -24.79 to -24.82 %o
n=4

-26.10  0.03 %o
from -26.08 to -26.13 %o
n=3

-30.68 + 0.02 %o
m -30.66 to -30.71 %o
n=3

-0.72 £ 0.02 %o
m -0.70 to -0.74 %o
n=3

-28.43 £ 0.02
m -28.41 to -28.:

(Anal. Chem ., 2016, 88, 4294,

analchem.5b043

-1.54 £ 0.03 %o
n=62
(Anal. Chem ., 2016, 88, 4294

analchem.5b0

-29.00 + 0.02 %o
from -28.99 to -29.02 %o
n=3

-54.59 + 0.02 %o
from -54.56 to -54.62 %o
n=6

-54.77 + 0.04 %o
from -54.72 to -54.81 %o
n=5

-45.64 + 0.04 %o
from -45.58 to -45.70 %o
n=5

-38.25 + 0.03 %o
from -38.23 to -38.30 %o
n=6

-37.60  0.03 %o
from -37.57 to -37.62 %o
n=3

+19.86 + 0.05 %o
from +19.81 to +19.94 %o
n=5

-22.44 + 0.03 %o
from -22.40 to -22.48 %o
n=7

(mean value in %o vs. AIR,

5N 4"™0 and

+ 10) (range) VSMOW or VCDT,
+ 10) (range)
(# of measurements) (# of measurements)

(mean values in %o vs.

n-alkane
aromatic

not applicable not determined

for deri-
vatization

not applicable not determined

not applicable not determined

not applicable not determined

not applicable not determined
not applicable not determined
not applicable not determined
not applicable not determined
not applicable not determined
not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable

not applicable not applicable

not applicable not applicable

not applicable not applicable
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Methane #6, CH,, CAS # 74-82-8, ca. 10
cm®at atmospheric pressure in sealed
glass tube (outer diameter 9 mm), US

$250

CH,4

Methanol, CH30H, 99.8 %, anhydrous,
CAS # 67-56-1, the °H values
characterize: (1) bulk hydrogen; (2) methyl
hydrogen (calculated after subtracting the
OH-hydrogen that was liberated in
reactions between MeOH and Na metal).
5'3C was determined in bulk methanol. 5
mL sealed in glass ampoule, US $250.

Methyl decanoate, decanoic acid
methyl ester (C10:0), Cy4H,,0,, CAS #
110-42-9, ~1 mg in 0. 5 mL hexane,
sealed in glass ampoule under argon,
US $250

CH3(CH,);COOCH,3

Methyl eicosanoate #2, eicosanoic acid
methyl ester (C20:0) #2, C,;H,,0,, 299
%, CAS # 1120-28-1, 25 mg in sealed
glass vial, US $250

CH3(CH,)15COOCH;

Methyl heptadecanoate, heptadecanoic
acid methyl ester (C17:0), USGS76,
CygH360,, 299 %, CAS # 1731-92-6, 50
WL in sealed glass capillary, US $275

CHj3(CH,)1sCOOCH;

Methyl icosanoate #Y, icosanoic acid
methyl ester (C20:0) #Y, C;1H4,0,, H
and °C spikes in fatty acid: 1,1-(*H,), 1-
(°C), 299 %, CAS # 1120-28-1, 50 mg in
sealed glass vial, US $250

CHj3(CH,)1sCOOCH;

Methyl icosanoate #20M, icosanoic
acid methyl ester (C20:0) #20M,
C21H420,, 299 %, CAS # 1120-28-1, 25
mg in sealed glass vial, US $250

CH3(CH,)15COOCH;

Methyl iodide #1, iodomethane #1,
CHjl, 99.5 %, CAS # 74-88-4; 0.5 mL
sealed under argon in glass ampoule;
elemental copper granules added as
stabilizer, US $250

Methyl iodide #2, iodomethane #2,
CHjl, 99.5 %, CAS # 74-88-4; 0.5 mL
sealed under argon in glass ampoule;
elemental copper granules added as
stabilizer, US $250

Methyl iodide #3, iodomethane #3,
CHjl, 99.5 %, CAS # 74-88-4; 0.5 mL
sealed under argon in glass ampoule;
elemental copper granules added as
stabilizer, US $250

Methyl lignocerate, tetracosanoic acid

methyl ester (C24:0), C,5H500,, 299 %,

CAS # 2442-49-1, at least 5 mg in crimp-
sealed glass vial, US $250

CH(CH,),,COOCH;

Methyl myristate #1, tetradecanoic acid
methyl ester (C14:0) #1, C;5H3,0,, 299
%, CAS # 124-10-7, 25 mg in sealed
glass capillary, US $250

CH(CH,)1,COOCH;

Methyl myristate #14M, tetradecanoic
acid methyl ester (C14:0) #14M,
Ci5Hy002, 299 %, CAS # 124-10-7, 25
mg in sealed glass capillary, US $250

CH(CH,)1,COOCH;

N-Methylpiperidine, CgHy3N,
CAS # 626-67-5, 99 %, 0.5 mL sealed
under argon in glass ampoule, US $250

@
—N
\

Methyl palmitate #1, hexadecanoic acid
methyl ester (C16:0) #1, C47H3,0,, 299
%, CAS # 112-39-0, 25 mg in sealed
glass capillary, US $250

CH3(CH,)14COOCH,

Methyl palmitate #16M, hexadecanoic
acid methyl ester (C16:0) #16M,
C17H340,, 2H-spike in fatty acid: 1,1-(H,);
299 %; CAS # 112-39-0; 25 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CH3(CH,)14COOCH

s%c

(mean value in %o vs. VPDB,

+ 10) (range)
(# of measurements)

-39.40 + 0.02 %o
from -39.38 to -39.42 %o
n=6

-46.77 + 0.04 %o
from -46.74 to -46.82 %o
n=3

-29.67 + 0.02 %
from -29.65 to -29.69 %o
n=3

-30.68  0.02 %o
from -30.66 to -30.71 %o
n=3

-31.36 = 0.04 %o
n=93
(Anal. Chem., 2016

0
m -0.70 to -0.75 %o
n=4

m -54.56 to -54.62 %o
n=6

-54.77 + 0.04 %
m -54.72 to -54.81 %o
n=5

-45.64 + 0.04 %o
from -45.58 to -45.70 %o
n=5

-26.57 + 0.02 %o
from -26.56 to -26.59 %o
n=3

-26.69 + 0.01 %o
from -26.68 to -26.70
n=3

-29.98 + 0.02 %
from -29.96 to -29.99 %:

from -33.71 to -33.75 %
n=4

-30.74 £ 0.01 %o
from -30.73 to -30.75 %
n=3

-30.48 + 0.01 %
from -30.47 to -30.48 %o
n=4

4"™0 and

"N ( lues in %o -
5 meanvaluesin%ovs. § &
(EED ;";";; ('r';x‘;’)s' Al VSMOW orVCDT, & E
+ 10) (range) c®
(# of measurements) (# of measurements)
not applicable not applicable

not applicable

not determined

not applicable

not determined

not applicable

not determined

for deri-
vatization

not applicable not determined
not applicable not determined
not applicable not determined
not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not determined
not applicable not determined
not applicable not determined
+0.34 + 0.13 %o
from OA‘In7=lt;0A52 %0 not applicable

not applicable

not determined

not applicable

not determined
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Methyl palmitate #n16M, hexadecanoic
acid methyl ester (C16:0) #n16M,
Cy7Hg402, 299 %, CAS # 112-39-0, 25
mg in sealed glass capillary, US $250

CH3(CH,)14COOCH;

Methyl stearate #n18M, octadecanoic
acid methyl ester (C18:0) #n18M,
CigH3s0z, ~99 %, CAS # 112-61-8, at
least 5 mg in crimp-sealed glass vial, US
$250

CH3(CH,)16COOCH;

Naphthalene, C;oHg, 299.7 %, CAS # 91-
20-3, 10 mg in crimp-sealed glass vial, US
$250

NBS 22a, vacuum pump oil #1, 1 mL in
sealed in glass amoule, US $275

hydrocarbon oil mixture, vapor

pressure @ 25 °C 0.000133

Pa, viscosity 65 cSt @ 40 °C,
specific gravity 0.78 glem®

NDF-PE77 polyethylene line (extruded
from powder USGS77; isotopically
indistinguishable from powder), low

density, CAS # 9002-88-4, 1 g in plastic

bag, inquire about availability or contact
Tamim Darwish (ndf-
enquiries@ansto.gov.au)

(CHCHa)y

Nicotine #1, C1oH14N,, 299 %, CAS # 54-
11-5, 0.25 or 0.5 mg nicotine in 0.5 mL
hexane sealed under argon in glass
ampoule, US $250

I

/4
S

not determined

Nicotine #2, C1oH14N,, 299 %, CAS # 54-
11-5, 0.5 mg nicotine in 0.5 mL hexane
sealed under argon in glass ampoule,

US $250

T

Z/A
v/

not determined

Nicotine #3, C1oH14N,, 299 %, CAS # 54-
11-5, 0.25 or 0.5 mg nicotine in 0.5 mL
hexane sealed under argon in glass
ampoule, US $250

Z/A
v/ o
—,

not determined

Nicotine #4, C1oH4N,, 299 %, CAS # 54-
11-5, 0.5 mg nicotine in 0.5 mL hexane
sealed under argon in glass ampoule, US

I

Z/_
'

Nicotine #5, C;oH1sN,, 299 %, CAS # 54-
11-5, 0.5 mg nicotine in 0.5 mL hexane
sealed under argon in glass ampoule, US

T

2/4
N/

Nonacosane #1, C29 n-alkane #1,
CagHgo, CAS # 630-03-5, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz),7CH,

Nonacosane #3, C29 n-alkane #3,
CagHgo, CAS # 630-03-5, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz),7CH,

Nonacosane #4, C29 n-alkane #4,
CogHgo, CAS # 630-03-5, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz)27CH,

Nonacosane #5, C29 n-alkane #5,
CagHgo, CAS # 630-03-5, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz),7CH,

Nonadecane #2, C19 n-alkane #2,
CigHyo, CAS #629-92-5, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz)i7CH,

Nonatriacontane, C39 n -alkane, C3gHsg,,
CAS # 7194-86-7, at least 5 mg in glass
vial or sealed glass capillary, US $250

CHjy(CHz)57CHs

Octacosane #2, C28 n-alkane #2,
CogHsg, CAS # 630-02-4, at least 5 mg in
sealed glass capillary, US $250

CHa(CHz)26CHs

Octadecane #1, C18 n-alkane #1,
CigHgs, CAS # 593-45-3, at least 5 mg in
sealed glass capillary, US $250

CHjy(CHz)16CH3

Octadecane #2, C18 n-alkane #2,
CigHgs, CAS # 593-45-3, at least 5 mg in
sealed glass capillary, US $250

CHjy(CHz)16CH3

Octadecanoic acid ethyl ester (C18:0)
#18E, ethyl stearate #18E, CyH400,,
~99 %,CAS # 111-61-5, 25 mg in crimp-
sealed glass vial, US $250

CHy(CHyp)15CO0C,Hs

not determined

s%c

(mean value in %o vs. VPDB,

+ 10) (range)
(# of measurements)

-29.90 + 0.03 %o
from -29.87 to -29.94 %o
n=3

-23.24 + 0.01 %o
from -223.23 to -23.35 %o

-26.12 £ 0.02 %o
m -26.10 to -26.14 %o
n=4

-29.72 + 0.04 %o

Anal. Chem ., 2016,
doi.org/10.10:

-29.98 + 0.01 %o
m -29.97 to -30.00 %o
n=5

+7.72 £ 0.02 %o
om +7.68 to +7.75 %o
n=7

-30.05 + 0.02 %o
m -30.03 to -30.07 %o
n=7

-2.06 + 0.02 %o
from -2.04 to -2.08 %o
n=5

-29.63 + 0.01 %o
m -29.61 to -29.65 %o

-31.08 + 0.02 %o
m -31.06 to -31.10 %o
n=3

-29.10 + 0.01 %o
from -29.08 to -29.11 %o
n=5

-29.30 + 0.02 %o
m -29.27 to -29.32 %o
n=5

-31.83  0.02 %0
from -31.80 to -31.85 %o
n=5

-31.99 + 0.01 %o
from -31.98 to -32.02
n=6

-28.68 + 0.01 %o
m -28.67 to -28.69 %o
n=4

-33.20 + 0.01 %o
from -33.20 to -33.20 %o
n=5

-31.11 £ 0.02 %o
from -31.08 to -31.14 %o
n=8

-32.70 £ 0.01 %o
from -32.69 to -32.72 %o
n=5

-28.22 + 0.01 %o
from -28.22 to -28.24 %o
n=3

"N

(mean value in %o vs. AIR,

+ 10) (range)
(# of measurements)

4"™0 and

(mean values in %o vs.

VSMOW or VCDT,
+ 10) (range)
(# of measurements)

n-alkane
aromatic

not applicable

not determined

not applicable

not determined

for deri-
vatization

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

-5.82 + 0.05 %o
from -5.75 to -5.88 %o
n=4

not applicable

-5.94 + 0.15 %o
from -5.72 to -6.18 %o
n=7

not applicable

+33.62 £ 0.18 %o
from +33.40 to +33.83 %o
n=7

not applicable

+15.49 + 0.13 %o
from +15.31 to +15.68 %o

not applicable

n=7
-6.03 + 0.04 %o
from -5.97 to -6.08 %o not applicable
n=5
not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not determined
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Octadecanoic acid methyl ester (C18:0)
#n18M, methyl stearate #n18M,
CigH3s02, ~99 %, CAS # 112-61-8, 25
mg in crimp-sealed glass vial, US $250

CH3(CH,)16COOCH;

n-Octane, CgH,g, CAS # 111-65-9, 299 //\/\\/\V/

%, 1 mL sealed under argon in glass
ampoule, US $250

Octatriacontane, C38 n-alkane, C33H7g,
CAS # 7194-85-6, at least 5 mg in glass
vial or sealed glass capillary, US $250

CHa(CHz)1CHs

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy and
homogenize oil prior to
opening

Olive oil from Italy, Sicily, USGS84,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

o components of oil may have
Olive oil from Peru, USGS85, 1 mL solidified at low storage

sealed under argon in glass ampoule, US  temperature; gently warm
$275 (also available from USGS in crimp- sealed ampoule to liquefy and

sealed silver tubing) homogenize oil prior to
opening

Palmitic acid ethyl ester (C16:0) #IU
16E, ethyl palmitate #IU 16E, Cy3H350,,
299 %, CAS # 628-97-7, 25 mg in sealed

glass capillary, US $250

CHy(CHy);45C00C,Hs

Palmitic acid ethyl ester #16E,
hexadecanoic acid ethyl ester (C16:0)
#16E, C4gH360,, 2H-spike in fatty acid: 1,1
(*H,), 299 %, CAS # 628-97-7; 25 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CHy(CH)145CO0CHs

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy and
homogenize ol prior to

Peanut oil from Vietnam, USGS86,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

opening
Pentacontane, C50 n-alkane, CsoH1o,
CAS # 6596-40-3, at least 5 mg in sealed CHs(CHz)ssCHs
glass vial or glass capillary, US $250
Pentacosane #4, C25 n -alkane #4,
CasHsz, CAS # 629-99-2, at least 5 mg in CHa(CHy)23CHy
sealed glass capillary, US $250
Pentadecane #1, C15 n-alkane #1,
CisHa, CAS # 629-62-9, at least 5 mg in CHy(CHy)13CH3

sealed glass capillary, US $250

Pentadecane #2, C15 n-alkane #2,
Cys5Ha3,, CAS # 629-62-9, at least 5 mg in
sealed glass capillary, US $250

CHs(CH2)13CHs

n-Pentane, CsHy,, CAS # 109-66-0, 299
%, 1 mL sealed under argon in glass M
ampoule, US $250

Pentatriacontane #1, C35 n-alkane #1,

CasHyz, CAS # 630-07-9, at least 5 mg in CHy(CHy)33CH3
sealed glass capillary, US $250
Pentatriacontane #2, C35 n -alkane #2,
Cj5H7,, CAS # 630-07-9, at least 5 mg in
CH3(CHy)33CH:.
sealed glass vial or glass capillary, US 4(CHz)ssCHy
$250
Phenanthrene, Cy;Hqg, 299.5 %, CAS #  — P

85-01-8, at least 5 mg in crimp-sealed <
glass vial, US $250

L-Phenylalanine, CgH;,NO,, 299.5 %,

CAS # 63-91-2, produced by S| Science OH

in Japan, 100 mg in crimp-sealed glass
vial, US $250

Phthalic acid #2, CgHgO,, CAS # 88-99- OH
3, 52H measured in Na-phthalate to
exclude carboxyl hydrogen. 5% (a]
measured in free acid. 3 g in glass vial,
US $250

Phytol, CyoHy00, 297 %, CAS # 7541-49-
3, 0.5 mL sealed under argon in glass
ampoule, US $250

Polyethylene powder, USGS77, low
density, 1000 um, CAS # 9002-88-4, 1 g
in glass vial, US $275

(CH,CHa)y

s
(mean value in %o vs. VPDB,
+ 10) (range)
(# of measurements)

-23.24 + 0.01 %o
from -23.23 to -23.35 %o
n=4

-31.75 1 0.01 %o
from -31.74 to -31.77 %o
n=4

-31.49 + 0.01 %o
from -31.47 to -31.50 %o
n=5

-28.80 + 0.09 %o

-29.74 + 0.08 %o
36
fc.0c02610)

-30.92 + 0.02 %o
from -30.09 to -30.95 %o

n=3

-30.63  0.09 %o

-27.79  0.03 %o
m -27.77 to -27.83 %o
n=6

-28.46 + 0.02 %o
m -28.42 to -28.48 %o
n=7

-29.25 + 0.01 %o
from -29.25 to -29.26 %o
n=3

-29.93 + 0.02
m -29.91 to -29.97 %o
n=5

-27.19  0.02 %o
from -27.17 to -27.22 %o
n=4

-29.84 + 0.01 %o
m -29.84 to -29.85 %o
n=3

-30.48 + 0.02 %o
m -30.46 to -30.51 %o
n=5

-25.39 + 0.03 %o
from -25.36 to -25.42 %o
n=6

-11.20 % 0.02 %o
from -11.19 to -11.23 %o
n=6

not determined
(contains exchangeable hydrogen)

-29.98 + 0.01 %
from -29.96 to -29.99 %o
n=3

-32.17 £ 0.01 %o
from -32.17 to -32.18 %o
n=5

-30.71 £ 0.04 %o

"N
(mean value in %o vs. AIR,
+ 10) (range)
(# of measurements)

5"%0 and
(mean values in %o vs.
VSMOW or VCDT,
+ 10) (range)
(# of measurements)

n-alkane
aromatic

not applicable

not determined

not applicable

not applicable

not applicable

not applicable

not determined

+26.36 £ 0.50 %o
n=23
(https://doi.org/10.1021/acs jafc.
0c02610)

not determined

+22.00  0.60 %o
n=17
(https://doi.org/10.1021/acs jafc.
0002610)

not applicable

not determined

not applicable

not determined

not determined

+18.76 £ 1.03 %o

(https://doi.org/10.1021/acs jafe.
0c02610)

for deri-
vatization

not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable
not applicable not applicable
+1.70 + 0.06 %o
from +1A6n4=l05+1 77 %0 not determined

not applicable

not determined

not applicable

not determined

not applicable

not applicable
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Polyethylene line NDF-PE77 (extruded
from powder USGS77; isotopically
indistinguishable from powder), low

density, CAS # 9002-88-4, inquire about

availability or contact Tamim Darwish (ndf-
enquiries@ansto.gov.au)

(CH,CHy),

L-Proline, CsHgNO,, 299.5 %, CAS # 147
85-3, 100 mg in crimp-sealed glass vial,
US $250

OH

Propane #1, C3Hg, 299 %, CAS # 74-98-
6, 25 milligrams sealed in glass tube, US

Propyl icosanoate #20P, icosanoic
acid propyl ester (C20:0) #20P,
Cy3H4602, 2H-spike in fatty acid: 1,1-(Hj),
299 %, CAS # not available; 25 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CHy(CHy)15CO0C3H;

Propyl palmitate #16P, hexadecanoic
acid propyl ester (C16:0) #16P,
C1oH330,, 2H-spike in fatty acid: 1,1-(Hj),
299 %, CAS # 2239-78-3; 25 mg in
cyclohexane sealed under argon in glass
ampoule, US $250

CHy(CH)145C00C3H,

Pyrazine, C4H,N,, CAS # 290-37-9, at
least 20 mg in sealed glass capillary, US
$250

@

Squalane, (2,6,10,15,19,23-
hexamethyltetracosane), C3oHg,, CAS #
111-01-3, at least 10 mg in sealed glass
capillary, US $250

)\/-/J\/' AR

Starch from corn, (CH,;0),, 299.5 %,
CAS #9005-25-8, 1 g in glass vial,
US $150.

Stearic acid ethyl ester (C18:0) #18E,
ethyl stearate #18E, CH40,, ~99
%,CAS # 111-61-5, 25 mg in crimp-

sealed glass vial, US $250

CHy(CHp)16CO0CHs

Stearic acid methyl ester (C18:0)
#n18M, methyl stearate #n18M,
CigHagO2, ~99 %, CAS # 112-61-8, 25
mg in crimp-sealed glass vial, US $250

CH3(CH,)16COOCH;

N,N,N',N'-Tetra-n -butylurea,
Cy7H36N20, CAS # 4559-86-8, 97 %, at
least 20 mg sealed in glass capillary, US

$250

Y3

Tetracontane, C40 n -alkane, CyoHg,,
CAS #4181-95-7, at least 5 mg in sealed
glass vial or glass capillary, US $250

CHa(CHz)3CH,

Tetracosane #1, C24 n -alkane #1,
Ca4Hso, CAS #646-31-1, at least 5 mg in
sealed glass capillary, US $250

CHs(CHz)2,CH;

Tetracosane #2, C24 n-alkane #2,
CyqHsp, CAS # 646-31-1, at least 5 mg in
sealed glass capillary, US $250

CHjy(CHz)2,CHs

Tetracosanoic acid methyl ester
(C24:0), methyl lignocerate, CpsHs,0,,
299 %, CAS # 2442-49-1, 25 mg in crimp-
sealed glass vial, US $250

CH3(CH,),,COOCH;

Tetradecane, C14 n-alkane, Cq4H3,
CAS # 629-59-4, at least 5 mg in sealed
glass capillary, US $250

CHy(CHz)1,CHs

Tetradecanoic acid ethyl ester (C14:0)
#n14E, ethyl myristate #n14E,
Ci6H3202, 99 %, CAS # 124-06-1, at least
5 mg in sealed glass capillary, US $250

CHy(CHy);,CO0CHs

Tetradecanoic acid methyl ester
(C14:0) #1, methyl myristate #1,
Ci5H3002, 299 %, CAS # 124-10-7, 25
mg in sealed glass capillary, US $250

CH3(CH,)1,COOCH

not determined
(contains exchangeable hydrogen)

not determined
(contains exchangeable hydrogen)

s%c

(mean value in %o vs. VPDB,

+ 10) (range)
(# of measurements)

indistinguishable from USGS77
)

-12.47 + 0.01 %o
from -12.45 to -12.49 %o
n=5

-33.29  0.03 %o
from -33.26 to -33.32 %o
n=3

-29.00 + 0.02 %o
from -28.99 to -29.02 %o
n=3

-30.03 + 0.01 %o
m -30.02 to -30.05 %o
n=4

not determined

-20.49 + 0.02 %
m -20.46 to -20.51 %o
n=6

m -10.99 to -11.03 %o
n=4

-28.22 + 0.01 %o
from -28.22 to -28.24 %o
n=3

-23.24 + 0.01 %o
from -223.23 to -23.35 %o
n=4

-29.37 + 0.02 %o
from -29.35 to -29.40 %o
n=4

-32.20 + 0.04 %o
from -32.16 to -32.25 %o
n=4

-33.34 + 0.02 %o
from -33.32 to 36 %o
n=6

-32.13 £ 0.02 %0
from -32.11 to -32.16 %o
n=6

-26.57 + 0.02 %o
from -26.56 to -26.59 %o
n=3

-30.69 + 0.03 %o
from -30.67 to -30.72 %o
n=3

-29.13 + 0.03 %o
from -29.10 to -29.16 %o
n=3

-26.69 + 0.01 %o
from -26.68 to -26.70 %o
n=3

(mean value in %o vs. AIR,

5N 4"™0 and

+ 10) (range) VSMOW or VCDT,
+ 10) (range)
(# of measurements) (# of measurements)

(mean values in %o vs.

n-alkane
aromatic

not applicable not applicable

for deri-
vatization

-7.84 1 0.04 %o
from -7.77 to -7.88 %o not determined
n=5
not applicable not applicable
not applicable not determined
not applicable not determined
+1.39 + 0.04 %o
from +1.34 to +1.43 %o not applicable
n=4
not applicable not applicable
not applicable not determined
not applicable not determined
not applicable not determined
-5.06 + 0.04 %o
from -5.00 to -5.09 %o not determined
n=4
not applicable not applicable
not applicable not applicable

not applicable not applicable

not applicable not determined

not applicable not applicable

not applicable not determined

not applicable not determined
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Tetradecanoic acid methyl ester
(C14:0) #14M, methyl myristate #14M,
C1sH3002, 299 %, CAS # 124-10-7, 25

mg in sealed glass capillary, US $250

CH3(CH,)1,COOCH,

N,N,N',N'-Tetramethylurea, CsH1,N,0,
CAS #632-22-4,99 %, 1.0 mL sealed
under argon in glass ampoule, US $250

CHy  CHy

| 1
/N N\
HsC Y CH3
o

Tetratetracontane #1, C44 n-alkane #1,
CyqHgo, CAS # 7098-22-8, at least 5 mg in
sealed glass vial or glass capillary,

US $250

CHy(CH,)s,CHs

Tetratetracontane #2, C44 n-alkane #2,
Cy4qHgo, CAS # 7098-22-8, at least 5 mg in
sealed glass vial or glass capillary,

US $250

CHa(CHz):,CHs

Tetratriacontane, C34 n-alkane, C34Hyo,
CAS # 14167-59-0, at least 5 mg in
sealed glass vial or glass capillary,
US $250

CHy(CH,)3,CHs

Toluene #1, C;Hg, CAS # 108-88-3, 99.5
%, 1 mL sealed under argon in glass
ampoule, US $250

Triacontane #2, C30 n-alkane #2,
C3oHes2, CAS # 638-68-6; at least 5 mg in
sealed glass vial or glass capillary,
US $250

CH3(CHz)26CH;

Triacontane #3, C30 n-alkane #3,
C3oHe2, CAS # 638-68-6; at least 5 mg in
sealed glass vial or glass capillary,
US $250

CH3(CHz)26CH;

Triacontane #4, C30 n-alkane #4,
C3oHes2, CAS # 638-68-6; at least 5 mg in
sealed glass vial or glass capillary,
US $250

CHs(CHz)2sCH3

Triacontanoic acid methyl ester
(C30:0), CayHg20;, 299 %, CAS # 629-83
4, at least 5 mg in crimp-sealed glass vial,

US $250

CH3(CH,),sCOOCH;,

Triatriacontane #1, C33 n -alkane #1,
Ca3Hgs, CAS # 630-05-7; at least 5 mg in
sealed glass vial or glass capillary,

250

CHs(CHz)31CH;

Trichloroethylene, C,HCl,,
CAS #79-01-6, 299.5 %, 1 mL sealed
under argon in glass ampoule, US $250

o

Tricosane #2, C23 n-alkane #2, C;3H,g,
CAS # 638-67-5, at least 5 mg in sealed
glass, US $250

CHa(CHz)21CH,

Tricosane #3, C23 n-alkane #3, Cy3H,g,
CAS # 638-67-5, at least 5 mg in sealed
glass, US $250

CHa(CHz)21CH,

Tricosane #4, C23 n-alkane #4, C,3H g
#1, CAS # 638-67-5, at least 5 mg in
sealed glass, US $250

CHa(CHz)21CH,

Urea #1, CH,N,0, 299.5 %, CAS # 57-13
6, 2 g in glass vial, US $250

o]

¢

HoN™™NH,

s
(mean value in %o vs. VPDB,
+ 10) (range)
(# of measurements)

-29.98 + 0.02 %o
from -29.96 to -29.99 %o
n=3

-36.24 £ 0.01 %o

-29.12 + 0.02 %o
from -29.10 to -29.15 %o
n=5

-29.07 £ 0.02 %o
m -29.05 to -29.10 %o
n=4

-29.54 + 0.02 %o
from -29.53 to -29.56 %o
n=5

-25.02 + 0.02 %
m -25.00 to -25.04 %o
n=4

-29.86 + 0.01 %o
m -29.86 to -29.87 %o
n=4

-29.84 + 0.01 %o
m -29.82 to -29.85 %o
n=5

-33.14 £ 0.02 %o
m -33.12 to -33.16 %o
n=6

-26.33 + 0.02 %o
from -26.31 to -26.35 %o
n=5

-28.36 + 0.01 %o
m -28.36 to -28.37 %o
n=5

-32.21 + 0.02 %o
from -32.19 to -32.23 %o
n=4

-33.37 £ 0.03 %o
m -33.33 to -33.40 %o
n=5

-33.34 £ 0.01 %0
m -33.33 to -33.36 %o
n=6

-33.34 £ 0.01 %0
m -33.32 to -33.36 %o
n=5

-34.13 £ 0.03 %o
from -34.17 to -34.09 %:
n=6

not determined
(contains exchangeable hydrogen)

Urea #2a, CH;N,0, 299.5 %, CAS # 57-

o
¢

-9.14 £ 0.02 %o
from -9.11 t0 -9.17 %o
n=10

not determined

+5.89 £ 0.03 %o
from +5.85 to +5.93 %o
n=5

-35.05 + 0.04 %o
n=114
hem ., 2016,

"N
(mean value in %o vs. AIR,
+ 10) (range)
(# of measurements)

5"%0 and
(mean values in %o vs.
VSMOW or VCDT,
+ 10) (range)
(# of measurements)

n-alkane
aromatic

not applicable

not determined

-1.60 £ 0.04 %o
from -1.55 to -1.64 %o
n=4

not determined

not applicable

not applicable

for deri-
vatization

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not determined

0. ICLEK]Y hitps://doi.org/10.1021/acs.analchem.5b0

13-6, 2 g in glass vial, US $250 HZN/ \NHZ (contains exchangeable hydrogen)
Urea #3a, CH;N,0, 299.5 %, CAS # 57- /ﬂ\ not determined
13-6, 2 g in glass vial, US $250 HaN NH3 (contains exchangeable hydrogen)
CH3
USGS61, caffeine #1, CgH;oN,O,, CAS Nv,l, O
#58-08-2, 299 %, anhydrous, 0.5 g in X T
glass vial, US $275 “ C, ”\rr “CHy
# o
CHa
USGS62, caffeine #2, CgHioN,0,, CAS Nv,{, .
#58-08-2, 299 %, anhydrous, 0.5 g in oI T
glass vial, US $275 il TCHg
4 o

not applicable not applicable
4"°0 not applicable; °'CI
not applicable =+0.2 + 0.1 %o (vs.
SMOC; Armin Meyer,
pers. comm.)
not applicable not applicable
not applicable not applicable
not applicable not applicable
+0.26 + 0.03 %o
from +0.20 to +0.28 %o not determined
n=7
+20.73 £ 0.04 %o
from +20.67 to +20.78 %o not determined
n=9
+42.05 + 0.03 %o
from +42.02 to +42.10 %o not determined
n=5
-2.87 1 0.04 %0
n=93 X
(Anal. Chem., 2016, 88, 4294. not determined
4392)
+20.17 + 0.06 %o
n=96

(Anal. Chem., 2016, 88, 4294.

k] https://doi.org/10.1021/acs.analchem.5b0

4392)

not determined
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s
(mean value in %o vs. VPDB,
+ 10) (range)
(# of measurements)

Structure or comment

CHs =1.17 £ 0.04 %o
USGS63, caffeine #3, CgH;oN,O,, CAS NW',‘\‘ _o n=103
# 58-08-2, 299 %, anhydrous, 0.5 g in (N | \,T (Anal. Chem ., 2016,
glass vial, US $275 el T CHa
[e]
USGS64, glycine #1, C,HsNO,, 299.5 %, )
. : not determined
CAS #56-40-5, 52(2);29 inglass vial, Us  HoN OH (contains exchangeable hydrogen)
USGS65, glycine #2, C;HsNO,, 299.5 % i 202920.94%
, glycine #2, C,HsNO,, 299.5 %, . n=286
CAS #56-40-6, 500 mg in glass vial, US  HoN (contains aue determined (Anal. Chom.. 2016, 86, 4
ins exchangeable hydrogen)
$275 OH 0.
o]

USGS66, glycine #3, C,HsNO,, 299.5 %,
CAS # 56-40-6, 500 mg in glass vial, US

not determined
(contains exchangeable hydrogen)

USGS67, hexadecane #3, C16 n -alkane
#3, CygHas, 299 %, CAS # 544-76-3, at
least 50 L in sealed glass capillary, US

$275

CHa(CH2)14CHs

hem.5b043

USGS68, hexadecane #B, C16 n-
alkane #B, C4gH34, contains spikes of 1-
*H and 1,2-"°C,, 299 %, CAS # 544-76-3,
at least 50 pL in sealed glass capillary, US
$275

-10.55 + 0.04 %o

USGS69, hexadecane #C, C16 n-
alkane #C, CgH34, contains spikes of 1-
2H and 1,2-°C,, 299 %, CAS # 544-76-3,
at least 50 pL in sealed glass capillary, US
$275

n=91
CHs(CH,)14CHs Anal. Chem ., 2016, 88, 4294.
doi.org/10.10: nalchem.5b043
7 + 0.04 %o
n=286
CHs(CH,)44CHy (Anal. Chem ., 2016,

USGS70, icosanoic acid methyl ester
(C20:0) #Z1, methyl icosanoate #Z1,
Cy4Hy20,, 299.5 %, CAS # 1120-28-1,

100 mg in glass vial, US $275

-30.53 £ 0.04 %o
CH3(CH,)15COOCH;

USGS71, icosanoic acid methyl ester
(C20:0) #Z2, methyl icosanoate #Z2,
Cy1H420,, monoatomic 2Hand "*C spikes
in methyl group, 299.5 %, CAS # 1120~
28-1, 100 mg in glass vial, US $275

-10.50 % 0.03 %o
n=65

CH3(CH3);COOCH; (Anal. Chem ., 2016,

USGS72, icosanoic acid methyl ester
(C20:0) #Z3, methyl icosanoate #Z3,
C31H420,, monoatomic 2Hand "*C spikes
in methyl group, 299.5 %, CAS # 1120-
28-1, 100 mg in glass vial, US $275

CH3(CH,)15COOCH,

USGST73, L-valine #1, CsH;,NO,, CAS #
516-06-3, 99 %, 500 mg in glass vial, US
$275

not determined
(contains exchangeable hydrogen)

USGS74, L-Valine #2, USGS74,
CsHy4NO,, CAS # 516-06-3, 99 %, 100
mg in glass vial, freeze-dried, US $275

not determined
(contains exchangeable hydrogen)

USGS75, L-Valine #3, CsH,,NO,, CAS #
516-06-3, 99 %, 100 mg in glass vial,
freeze-dried, US $275

+0.49 £ 0.07 %o
n=23
(Anal. Chem ., 2016, 88, 4294
d 0.10 nalchem.5b043

not determined
(contains exchangeable hydrogen)

USGS76, methyl heptadecanoate,
heptadecanoic acid methyl ester
(C17:0), CygH3s05, 299 %, CAS # 1731-
92-6, 50 pL in sealed glass capillary, US
$275

-31.36  0.04 %o
n=93
(Anal. Chem., 2016, 88, 4294
‘doi. 10.102

CH3(CH,)1sCOOCH

USGS77, polyethylene powder, low
density, 1000 um, CAS # 9002-88-4, 1 g
in glass vial, US $275

(CH,CHa),

USGS78, vacuum pump oil #2, 2H-
spiked with perdeuterated n-tetracosane
(99.1 atom % ZH), 1 mL in sealed glass
ampoule, US $275

hydrocarbon oil mixture, vapor

pressure @ 25 °C 0.000133

Pa, viscosity 65 cSt @ 40 °C.
specific gravity 0.78 glom®

USGS82, honey from Vietnam,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

honey crystallized at low
storage temperature; gently

warm sealed ampoule to
liquefy and homogenize honey
prior to opening

n=
Chem., 2020,
jafc

USGS83, honey from Canada,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

honey crystallized at low
storage temperature; gently

warm sealed ampoule to
liquefy and homogenize honey
prior to opening

-26.20 + 0.08 %o

10852;
0c02610)

"N
(mean value in %o vs. AIR,
+ 10) (range)
(# of measurements)

5"%0 and
(mean values in %o vs.
VSMOW or VCDT,
+ 10) (range)
(# of measurements)

n-alkane
aromatic

+37.83 £ 0.06 %o
n=99
(Anal. Chem., 2016, 88, 4294.
https://doi.org/10.1021/acs.analchem.5b0
4392)

not determined

for deri-
vatization

+1.76 £ 0.06 %o
n=098
(Anal. Chem., 2016, 88, 4294.

k] https://doi.org/10.1021/acs.analchem.5b0

4392)

not determined

+20.68 + 0.06 %o
n=92
(Anal. Chem., 2016, 88, 4294.

k] https://doi.org/10.1021/acs.analchem.5b0

4392)

not determined

+40.83 £ 0.06 %o
n=92
(Anal. Chem ., 2016, 88, 4294.

k] https://doi.org/10.1021/acs.analchem.5b0

4392)

not determined

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not applicable

not determined

not applicable

not determined

not applicable

not determined

-5.21 £ 0.05 %o
n=91
(Anal. Chem., 2016, 88, 4294.

%] https://doi.org/10.1021/acs.analchem.5b0

4392)

not determined

+30.19 £ 0.07 %o
n=68
(Anal. Chem., 2016, 88, 4294.

%] https://doi.org/10.1021/acs.analchem.5b0

4392)

not determined

+61.53 £ 0.14 %o
n=29
(Anal. Chem., 2016, 88, 4294.
https://doi.org/10.1021/acs.analchem.5b0
4392)

not determined

not applicable

not determined

not applicable

not applicable

not applicable

not applicable

not determined

+19.44 + 0.36 %o
n=17
(https://doi.org/10.1021/acs jafc.
0c02610)

not determined

+18.20 + 0.25 %o
n=15
(https://doi.org/10.1021/acs jafc.
0c02610)
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Structure or comment

USGS84, olive oil from Sicily, Italy,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy and
homogenize ol prior to
opening

USGS85, olive oil from Peru, 1 mL
sealed under argon in glass ampoule, US
$275 (also available from USGS in crimp-

sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy and
homogenize oil prior to
opening

USGS86, peanut oil from Vietnam,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy and
homogenize oll prior to
opening

USGS87, corn oil from USA,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oll may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy and
homogenize ol prior to
opening

USGS88, marine collagen powder from
wild-caught fish, 0.5 g in glass vial, US
$275

special procedures need to be
followed when using this
reference material for H, O,
and S isotope ratios

USGS89, porcine collagen powder,
0.5 g in glass vial, US $275

special procedures need to be
followed when using this
reference material for H, O,
and S isotope ratios

USGS90, millet flour from ltaly,
0.5 g in glass vial, US $275

special procedures need to be
followed when using this
reference material for H, O,
and S isotope ratios

USGS91, rice flour from Vietnam,
0.5 g in glass vial, US $275

special procedures need to be
followed when using this
reference material for H, O,
and S isotope ratios

Vacuum pump oil #1, NBS 22a, 1 mL in
sealed in glass ampoule, US $275

hydrocarbon oil mixture, vapor
pressure @ 25 °C 0.000133

Pa, viscosity 65 cSt @ 40 °C,
specific gravity 0.78 g/cm®

Vacuum pump oil #2, USGS78, °H-
spiked with perdeuterated n-tetracosane
(99.1 atom % ZH), 1 mL in sealed in glass

ampoule, US $275

hydrocarbon oil mixture, vapor

pressure @ 25 °C 0.000133

Pa, viscosity 65 ¢St @ 40 °C,
specific gravity 0.78 g/cm®

L-Valine #1, USGST73, CsH;NO,, CAS #
516-06-3, 99 %, 500 mg in glass vial, US

not determined
(contains exchangeable hydrogen)

L-Valine #2, USGS74, CsH,,NO,, CAS #
516-06-3, 99 %, 100 mg in glass vial,
freeze-dried, US $275

not determined
(contains exchangeable hydrogen)

L-Valine #3, USGST75, CsH;NO,, CAS #
516-06-3, 99 %, 100 mg in glass vial,
freeze-dried, US $275

m-Xylene #1, CgHq,
CAS # 108-38-3, 299 %, 1 mL sealed
under argon in glass ampoule,
US $250

CHs

not determined
(contains exchangeable hydrogen)

s
(mean value in %o vs. VPDB,
+ 10) (range)
(# of measurements)

4"™0 and

-28.80  0.09 %o

n=35
Food Chem., 2020, 68, 10852
0rg/10.1021/acs jafc.0c02610)

not determined

(https://doi.org/10.1021/acs jafc.
0002610)

"N ' o e g
. meanvaluesin%ovs. § &
(mea":j';f(gg‘:)s' Al VSMOW orVCDT, & E
+ 10) (range) c ®
(# of measurements) (# of measurements)
+26.36 + 0.50 %o

-29.74 + 0.08 %o

n= not determined

+22.00 + 0.60 %o
n=17
(https://doi.org/10.1021/acs jafc.
0002610)

-30.63 = 0.09 %o
n=36
Food Chem ., 2020, 6

not determined

+18.76 £ 1.03 %o

9
(https://doi.org/10.1021/acs jafe.
0c02610)

-15.51 £ 0.09 %o
n=35

Food Chem ., 2020, 61

org/10.1021/acs jafc

not determined

+20.11 £ 0.85 %o

2
(https://doi.org/10.1021/acs jafe.
0c02610)

-16.06 + 0.07 %o +14.96 + 0.14 %o

(+15.91 £ 0.44 %0

halogen
for deri-

vatization

n=54 n=50 when following USGS
Food Chem ., 2020, 61 (G dezpic F?gs‘;'z'f’" - 2020, 68, D"e'dl’ylz‘g procedure)
110.1021/acs. : ni=
r9/10.1021/acs. hitps:/dol 0rg/10.1021/acs jafc.0602610) (1o orgi10 1021 /acs jafe.
0c02610)
(+8.37 £ 0.40 %o
" +6.25 + 0.12 %o
=18.13 + 0.11 %o a
neen n=48 when following USGS
Food Chem., 2020, 68, 10852; [IRSAACAZNA ";’gsc’z'f”"" 2020, 68, pre-drying procedure)
rg/10.1021/acs jafc.0c02610) 52 n=20

https://doi.org/10.1021/acs jafc.0c02610)

(https://doi.org/10.1021/acs jafc.
0002610)

(+35.90 £ 0.29 %o
. +8.84 + 0.17 %o
=13.75  0.06 %o 5
nes n=42 when following USGS
jult. Food Chem., 2020, 68, 10852; [IEEAELS ngs‘;'z'?'”" 20200820 Predrw;\g procedure)
y oot ] n=
SRR 1s://d0i0rg/10.1021/205.Jaf0.0002610) (1 idororg10 4021 acs .
0c02610)
(+21.13 £ 0.44 %0
. +1.78 £ 0.12 %o
-28.28 + 0.08 %o 5
PP n=70 when following USGS
jult. Food Chem., 2020, 68, 10852; [IEAELS ngs‘;'z'?'”" 20200820 pre-drying procedure)
/ldoi.org/10.1021/acs.jafc.0c02610) . . n=14
https://doi.org/10.1021/acs jafc.0c02610) (https://doi.org/10.1021/acs jafc.
0c02610)

-29.72 + 0.04 %o
n=103

(Anal. Chem ., 2016, 8 not applicable

not applicable

not applicable

not applicable

-24.03 + 0.04
n=130

-5.21 £ 0.05 %o
n=91
(Anal. Chem., 2016, 88, 4294.

not determined

4392)
-9.30 £ 0.04 %o +30.19 £ 0.07 %o
n=94 n=68

(Anal. Chem ., 2016, 88, 4294, (Anal. Chem ., 2016, 88, 4294.
I 0.1021/acs.an: IEZK]Y https://doi.org/10.1021/acs.analchem.5b0

not determined

4392)
+0.49 £ 0.07 %o +61.53 £ 0.14 %o
n=23 n=29

(Anal. Chem ., 2016, 88 (Anal. Chem ., 2016, 88, 4294.
LLZE] https://doi.org/10.1021/acs.analchem.5b0

4392)

not determined

-27.27 £ 0.01 %o

from -27.26 to -27.28 %o
n=4

not applicable

not applicable




