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Table 1

Sample type of the collaboration experiment and the

range of 8" C and 8N values

FERRSS FERZER FREVIRARS 6" C(%0) 8N (%o)

KET R GBW04701  -20.9~ -20.7 3.7~4.0
KE2 PR GBW04702 -23.8~ -23.6 6.3~6.7

GBW04703 -22.8~ -22.4 4.5~5.0
EMA -B2152 -27.4~ -27.2 7.0~7.3
EMA - B2151 -26.4~ -26.2 4.1~4.5
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Table 2 Accuracy data of §”C and 8N in the cooperative experiment

GBW04701 GBW04702 GBW04703 EMA - B2152 EMA - B2151
LR
5B C(%o) 8N(%0) | 8°C(%0) 8°N(%o) | 6°C(%o) 8°N(%o) | 8°C(%o) 8°N(%o) | 6°C(%o) 87 N(%0)
0.16 0.07 -0.10 0.07 -0.02 0.22 0.05 0.03 0.01 0.12
0.15 0.12 -0.03 0.11 -0.02 0.15 0.03 -0.02 0.01 0.13
0.21 0.12 -0.03 0.00 0.01 0.28 0.08 - 0.03 0.18
A 0.19 0.16 -0.07 0.17 -0.03 0.16 0.04 - 0.05 0.18
0.15 0.09 -0.05 0.15 -0.05 0.12 0.06 0.28 0.04 0.10
0.18 -0.01 -0.06 0.01 -0.04 0.29 0.04 0.14 0.05 0.12
Pt 2E (%o) 0.02 0.05 0.02 0.06 0.02 0.06 0.02 0.12 0.02 0.03
0.15 0.06 -0.08 0.09 -0.23 -0.02 0.02 0.05 -0.08 0.04
0.10 -0.04 0.00 0.07 -0.32 0.01 0.12 0.11 -0.06 0.09
0.09 -0.06 0.05 0.06 -0.15 0.09 0.08 0.15 -0.07 -0.08
B 0.12 0.10 -0.19 -0.04 -0.14 0.03 0.11 0.14 -0.09 -0.08
- 0.06 - 0.06 - -0.15 - - - -
- 0.06 - -0.03 - 0.01 - - - -
PR 22 (%0) 0.02 0.06 0.09 0.05 0.07 0.07 0.04 0.04 0.01 0.07
0.37 -0.09 0.01 -0.03 0.21 0.19 -0.01 0.08 0.01 0.03
0.28 -0.10 0.12 -0.11 0.13 0.11 -0.18 0.09 -0.04 0.06
] 0.26 -0.03 0.12 0.20 0.18 0.21 -0.13 0.14 0.03 0.12
¢ 0.34 0.10 -0.08 0.12 0.18 0.21 -0.07 0.03 0.02 0.17
0.36 -0.13 0.14 0.04 0.10 0.27 - - - -
0.32 -0.15 0.12 0.17 0.20 0.22 - - - -
FRUER 2 (%o ) 0.04 0.08 0.08 0.11 0.04 0.05 0.06 0.04 0.03 0.05
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GBW04701 GBW04702 GBW04703 EMA - B2152 EMA - B2151
LR
S C (%) 8"N(%o) | 8"C(%o) 8°N(%0) | 68°C(%0) 6" N(%o) | 8"C(%o) 8°N(%0) | 8°C(%o) 8°N(%o)
0.20 0.06 -0.07 -0.19 -0.07 -0.03 -0.10 -0.01 -0.14 -
0.13 0.15 -0.10 -0.22 0.04 -0.09 -0.15 0.19 -0.11 -0.01
0.19 0.12 -0.20 -0.09 -0.02 -0.08 -0.09 -0.02 -0.05 -0.17
D 0.21 -0.04 -0.26 -0.01 -0.19 -0.11 -0.22 -0.03 -0.08 -
0.19 - -0.19 -0.03 -0.11 -0.07 -0.10 0.06 - -
0.20 - -0.04 -0.13 -0.17 -0.09 -0.15 0.21 - -
bR 22 (%o) 0.03 0.07 0.08 0.08 0.08 0.02 0.05 0.10 0.03 0.08
0.24 -0.01 0.09 -0.15 0.03 0.01 -0.04 - -0.01 0.06
0.10 0.04 0.02 0.06 0.09 0.27 0.03 - 0.05 0.10
0.20 0.01 -0.04 -0.02 0.08 0.17 -0.11 - 0.11 0.07
£ 0.22 0.17 -0.08 -0.15 0.04 -0.04 0.10 0.13 0.04 0.24
0.15 0.05 0.05 -0.05 0.05 0.04 0.01 0.14 - -
0.08 0.11 0.07 -0.12 0.06 0.28 -0.03 - - -
FRUER 22 (%o0) 0.06 0.06 0.06 0.08 0.02 0.13 0.06 0.00 0.04 0.07
0.12 -0.17 -0.03 -0.12 -0.12 -0.35 0.07 0.12 -0.08 0.09
0.13 -0.11 -0.09 -0.13 -0.11 -0.26 0.12 0.11 -0.07 0.15
0.06 -0.04 -0.11 -0.12 -0.26 -0.28 0.10 0.23 -0.12 -0.02
¥ 0.06 -0.25 -0.05 -0.03 -0.28 -0.31 0.08 0.09 -0.09 0.10
0.10 -0.11 -0.16 0.00 -0.22 - 0.05 0.11 - -
-0.03  -0.11 -0.18 -0.24 -0.15 - - - - -
FRUEAR 2 (%o) 0.05 0.06 0.05 0.08 0.07 0.03 0.02 0.05 0.02 0.06
0.33 0.26 0.06 -0.03 -0.01 0.10 -0.28 0.15 0.02 -0.03
0.30 0.13 -0.04 -0.02 0.13 0.11 -0.10 0.01 0.14 0.05
. 0.27 0.14 0.02 -0.02 0.06 0.10 -0.14 -0.02 0.06 0.07
¢ 0.12 0.22 0.16 -0.04 -0.04 0.14 -0.03 -0.05 0.04 0.26
0.27 0.23 0.10 0.03 0.01 0.05 -0.05 -0.17 - -
- - - - - -0.08 - - - -
B 2 (%o) 0.07 0.05 0.07 0.02 0.06 0.07 0.09 0.10 0.05 0.11
0.21 0.00 -0.03 -0.23 0.07 -0.32 0.00 -0.19 -0.07 -0.07
0.27 -0.07 0.05 -0.27 0.04 -0.07 0.09 -0.07 -0.11 0.03
0.19 -0.12 0.04 -0.25 0.06 -0.11 0.09 -0.09 -0.05 -0.05
H 0.22 -0.01 0.07 -0.08 0.06 -0.22 0.11 -0.05 0.03 0.02
0.24 -0.07 0.06 -0.16 0.05 -0.31 0.15 -0.11 -0.01 -0.04
0.31 -0.20 - - - - - - - -
FRUEMR 22 (%o0) 0.04 0.07 0.04 0.07 0.01 0.10 0.05 0.05 0.05 0.04
0.04 -0.14 0.11 0.18 0.12 0.18 0.12 -0.10 -0.11 0.14
0.09 -0.05 0.15 0.22 0.03 0.02 0.13 -0.11 -0.10 0.08
0.07 -0.06 0.05 0.14 0.22 0.18 0.25 -0.20 -0.05 0.13
! 0.09 -0.11 -0.07 0.14 0.18 0.08 -0.03 -0.25 -0.13 0.14
0.14 -0.10 0.04 - 0.16 0.25 0.11 -0.08 -0.09 0.28
0.16 -0.17 0.09 - 0.09 0.06 0.13 0.05 - -
FRUER 22 (%o) 0.04 0.04 0.07 0.03 0.06 0.08 0.08 0.09 0.03 0.07
0.19 - -0.06 - -0.06 - 0.05 - - -
0.09 - -0.19 - -0.25 - 0.09 - - -
] 0.11 - -0.10 - -0.16 - 0.00 - - -
0.09 - -0.16 - -0.03 - -0.14 - - -
0.09 - -0.06 - -0.13 - 0.06 - - -
R HEM 22 ( %0) 0.04 - 0.05 - 0.08 - 0.08 - - -
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Fig. 1 Accuracy of §°C and 8N in different laboratories (A —J is the laboratory code that participated in the comparison test)
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Fig.2 Precision of §”C and 8" N in different laboratories (A —J is the laboratory code that participated in the comparison lest)
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Fig.3 Mandel h -k value statistical figures of 8 C and 8N in inter — laboratory
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Table 3 Statistical results of repeatability and reliability of §°C and §” N
28 iS5 GBW04701 GBW04702 GBW04703 EMA - B2152 EMA - B2151
B =EHH (p) 10 10 10 10 9
JSEIAE (m) -20.79 -23.65 -22.58 -27.29 -26.33
HEMARHER (S,) 0.049 0.070 0.062 0.067 0.037
8" C(%o) TRIMEARUER (Sk) 0.091 0.104 0.141 0.112 0.072
FEMEBR(r) 0.139 0.199 0.175 0.190 0.104
TEBLPERR (R) 0.258 0.295 0.399 0.317 0.205
/R 5 mRFR FENERR r S5IRE m (I FR :r =0.0066m ; FFIMERR r 5 I0UE m 15CHR R =0.012m
AR =ERH (p) 9 9 9 9 9
BOEE (m) 3.80 6. 46 4.81 7.18 4.37
HEVEARHEZE(S,) 0. 069 0.078 0. 084 0. 089 0.075
8" N(%o) IR HEZE (SR) 0.125 0.131 0.184 0.128 0.100
MR (r) 0.195 0.221 0.237 0.253 0.213
TEBLMERR (R) 0.352 0.371 0.520 0.363 0.284

/R5m iR

FHEVERR r SR m fYR R 2 =0.0694m; FELERR r S m 9K F R =0. 1068m

3.4 IEJTEEREEISR

¢ 16 [ S ofE O 4 077 3 55 45 R AR AR (I
EESRE ) 5 4 B0 70« 0 58 A o D00 2 7 3% 1 1
BER)RAR T35 ) (GB/T 6379.4—2006 ) ML 17 i,
A S AR B 3AE 7 9 ~ 10 KT = HEA T
TIRRIERG A 15 2007 i ey e iodle WAk 4.
ZA LR E M AN 2 5 UME LEXT LS i, S5
i e it A A RO PP R S A X R
AR R T . 7E 95% I EAR KT, 5256 %
e 705 L 02 B S 6 2 X R TE A (B R
P ELA B i fey 5 2 R0 O £ 7 18] o G o i ey DX ]
[6-AxSp,8+A xS, [ALF 0, W 5250 == i fa7 A i
L0 e 2 TR A SRR B, 87 C I i Y
EMA - B2151 1) 6 + A x S, IR 45 AR X T v {H
P 070, HEARE AR AT T R4 2R

4 4k

ARSI X 22 S LY AT R R S, O R
G = TR FEARLIB P I S AN [ DU U A
ALK EAUE R AR, A1 8 C A1 8" N A
W T 0. 10%0.,0. 14%o 1275 15 BN A
YT JRE LA, HORT S 582K AR 7 ok 1) S 52 P R B
PERTEE , FEXI D5 IEAGE , Bk T OuR T - AL
(E B IE AR DU A HLAK | SUAeE [37 2 isk
7 T AR

B[Rl 28 B0 75 1 O A W o st At ), 3 )
e STV AR EAL AT, 1 DU AR E 20 #7314
558 AR T ISR bR AL B

4 8V CHISTN MMM A A

Table 4  Estimation of measurement method bias of 8" C and

8°N
83C(%o)
it B4
GBWO04701 GBW04702 GBW04703 EMA-B2152 EMA-B2151
y(Sy/S,) 1.861 1.481 2277 1.672 1.975
A 0.635  0.643  0.630 0.638 0.633
AxSg 0.058  0.067  0.089 0.072 0.046
BEHE(m) 2079 -23.65  -22.58  -27.29  -26.33
PR (n)  -20.79  -23.63  -22.57  -27.29  -26.27
MR () -0.004  -0.022  -0.013  -0.002  -0.057
§-AxS,  -0.062 -0.089 -0.101  -0.073  -0.103
S+AXSy 0.054  0.045  0.076 0.070  -0.011
8N (%)
G5
GBWO04701 GBW04702 GBW04703 EMA-B2152 EMA-B2151

y(S¢/ S,) 1.807  1.677  2.191 1.435 1.334
A 0.635  0.638  0.630 0. 644 0.648
AxSy 0.079  0.084  0.116 0.083 0.065
BTEHHE(m)  3.80 6.46 4.81 7.18 4.37
PRIE( () 3.80 6.48 4.78 7.18 4.42
MR (S)  0.002  -0.020  0.032 0.001  -0.046
8-AxS,  -0.078 -0.104 -0.084 -0.082  -0.111
S+A xSy 0.081  0.063  0.148 0.084 0.019

T A HAREYI B UCE A AT EAN B 52 BE 1 R 5 A x S a7
e R R 95% B9 EfE X [l; GBWO04701, GBW04702
GBWO4703 FYBRIESE () AR HEH) LAY IARE (], EMA - B2152
FAIAR AR (o) b 25 Lo X S8 5 I 4 AR AR A9 P45

FAe AW B T = A E K AR e
(GBWO04701 ,GBW04702 , GBW04703 ) {4 1] 5 1, Hy
JESETCER AT — [AILER CAE BT S T
A B SRR R AL 3R A T TR L X AR RN 8 T 9%
B E R o X =R UEY) T TR AN [ R
— 541 —



44

HOW
http: // www. ykes. ac. cn

i

K

2020 4

WFHEDTRRE G R R DU B 24 L 8V C
18" N B RIS /N , A6 HEA T 0 42 o) A b T 4
T FE BN 30 2 A e ik AR A

5 BEHK

(1]

(2]

(3]

(4]

(5]

(6]

(7]

Molero G, Aranjuelo 1, Teixidor P, et al. Measurement of
BC and® N isotope labeling by gas chromatography/
combustion/isotope ratio mass spectrometry to study amino
acid fluxes in a plant - microbe symbiotic association[ J ].
Rapid Communications in Mass Spectrometry,2011,25.
599 -607.

skwkAE, R A F. R AL G TR YA DL 16 S H
XHEFERR A ER B R [ ] R} o7 2 2, 2019, 34
(2) :202 -209.

Zhang Y H, Wu Z J. Sedimentary organic carbon
mineralization and its contribution to the marine carbon
cycle in the marginal seas [ J ]. Advances in Earth
Science ,2019,34(2) :202 - 209.

BJRAR, E R, Pedersen T F, 2. 399 & J7 SR 0 H TR
YA LR RUR L 2R AR B PR R LT ] 45 2
5t ,2007,27(5) .845 - 852.

Ge C D, Wang Y, Pedersen T F, et al. Variability of
organic carbon isotope, nitrogen isotope,and C/N in the
Wanquan River Estuary, eastern Hainan Island, China
and its environmental implications [ J]. Quaternary
Sciences ,2007,27(5) :845 - 852.

Volvoikar S P, Nayak G N, Mazumdar A, et al. Recon —
struction of depositional environment of a tropical estuary
and response of & C,, and TOC/TN signatures to
changing environmental conditions[ J]. Estuarine , Coastal
and Shelf Science,2014(139) ;137 — 147.

i 2, ELL, FRA, A5 K L PO A i iR A
BBk RUR AL 2R G0 SR AL 25 1800 AR A UM — RS
ARAEL T ] AEARUR A2 AR (A SRR ,2014,35(5)
1-11.

Gao Y S, Wang H Y, Cheng Y, et al. Climatic and
environmental changes in more than the past 1800 years
as recorded by isotopic carbon and nitrogen in organic
matter of sediments from Western Foye Chi ( Buddha
Pond) on Taibai Mountain [ J ]. Acta Scientiarum
Naturalium Universitatis Pekinensis, 2014, 35 (5):
1-11.

Vaalgamaa S, Sonninen E, Korhola A, et al. Identifying
recent sources of organic matter enrichment and
eutrophication trends at coastal sites using stable nitrogen
and carbon isotope ratios in sediment cores|[ J ]. Original
Paper,2013,50:191 —206.

Sun W W, Shen J, Zhang E L, et al. Stable nitrogen

— 542 —

[9]

[10]

[11]

[12]

[14]

isotope record of lacustrine sediments in Lake Onuma
( northern Japan ) indicates regional hydrological
variability during the past four centuries[ J ]. Quaternary
International ,2016,397 .307 - 316.

EB2E, OKF, 5K T2 B =T AR TR A
PURTRIL B AL B BRI 45 75 3 LT ] o [ PR )
2#,2015,35(2) ;558 -5064.

Wang M L, Ai Y P,Zhang D L. Stable organic nitrogen
isotope in core sediments of the Three Rivers Estuary,
Poyang Lake and its environmental implications [ J ].
China Environmental Science,2015,35(2) :558 —564.
Brodie C R,Leng M J, Casford J S L, et al. Evidence for
bias in C and N concentrations and " C composition of
terrestrial and aquatic organic materials due to pre —
analysis acid preparation methods [ J ]. Chemical
Geology,2011,282 .67 —83.

TRV WREER BT AR, A BRIV Sl g R = BT
BUSTAG AL AR PR LT 1. B0 4R 15 7 5 41, 2010, 29
(1) .98 —103.

Zhang L, Chen F R,Yin K D, et al. The characteristics
and sources of surface sediments in the Pearl River
Estuary and its adjacent shelves[ J]. Journal of Tropical
Oceanoraphy,2010,29(1) ;98 - 103.

FB 2 BT WAL, 4. /B R 2 DU A L
Bk GRURIMSE FRAFAE S R IR A [T ] R E PR R 27
2014,34(4) .1019 - 1025.

Wang M L, Lai J] P, Hu K T, et al. Compositions and
sources of stable organic carbon and nitrogen isotopes in
of Poyang Lake [ J ]. China
Environmental Science,2014,34(4) .1019 - 1025.
BCEE, MR IR, 2. UL i oK 1A TR
B RURM R AR S HOR PR AT [V ] K AR 22 000K,
2018,39(6) :8 - 15.

Ji W H, Guo N C, Xu J, et al. Carbon and nitrogen

surface  sediments

isotope characterization and source analysis of sediments
from shallow lakes in the middle of Yangtze River[]J].
Journal of Hydroecology,2018,39(6) :8 - 15.

Mishraa S,Jhab N,Stebbinsc A, et al. Palacoenvironments ,
flora, and organic carbon and nitrogen isotope changes
across the non — marine Permian—Triassic boundary at
Wybung Head, [J].
Palaeoclimatology , Palaeoecology ,2019,534 .1 - 21.
T A, AL, S B R TR B
TCR MR AL A HUSORIEDITE [T ] M PEERSE R}
2#,2019,38(6) :862 —867.

Yu G L,Li B,Li F,et al. Carbon, nitrogen geochemical

Australia Palaeogeography,

character and organic matter source study in the coastal

sediment of Yellow River Estuary [ J ]. Marine



5 4 3]

LI, 25 JURIIT — RO R A B IR T U A AL A SRR (R 2R 2L B S8 2 ] LU AT

5390 %

[15]

[16]

[17]

[18]

[19]

(20]

[21]

[22]

Environmental Science,2019,8(6) :862 —867.

B, H ALz, RNEL, 4. 87 C T8 N FE R R Tl A 25
FINATCHL RS A VUTCRIRLT ). WliAR:,2014,26
(5):691 -697.

Liang Y,Xiao H Y,Liu X Z, et al. Identifying provenance
of inorganic nitrogen and organic matter in different
ecotype lakes using 6 C and 8” N[ J]. Journal of Lake
Sciences,2014,26(5) :691 —697.

G XD, TR, %5, EA - IRMS JIE A Bl TC
PURIRML R 2 -1 [T ] 3 5T 2 412, 2015, 89 (4 1)
1) .85 -86.

Jin G S, Liu H B, Zhang J F, et al. Discussion on the
determination of organic and inorganic nitrogen isotopes
with EA — IRMS [ J ]. Acta Geological Sinica, 2015, 89
(Supplement 1) .85 —86.

B, K, B, BA SRR IIRER EA -
IRMS BRHLRGeAE 8 C 1 8 N il s i F LT i
241 ,2018,39(6) ;746 —753.

Meng X J, Yang B, Li A, et al. Application of dynamic
dilution on 8" C and 8N measurements using EA — IRMS
system[ J ]. Journal of Chinese Mass Spectrometry Society,
2018,39(6) :746 —753.

FIEZ X4, 5K, 55 DU A DL ALE A 0y
Mok )] R R, 2013 ,32(3) 1444 - 459.

Bai Y Z,Liu J] H,Zhang H, et al. The analysis of organic
carbon and total nitrogen in marine sediments|[ J |. Marine
Environmental Science,2013,32(3) ;444 —459.

Ve RG], T8, 55 TTR AT ACHGE I E RN
¥ TOC F1 TN 2 HRALL T ). iRt ,2014,38(7)
14 -19.

Sun X, Song J M, Yu Y, et al. A rapid method for
determing the total organic carbon and total nitrogen in
marine sediments with an elemental analyzer|[ J]. Marine
Sciences,2014,38(7) :14 - 19.

T BT R, TRIRIE 55 i AR TR TR ik
RURE E R L 28 b ey BT [ ] 5 8 ik, 2017,
36(1):857 —862.

Qin D D,He X L,Zhang Y Y, et al. The preparation of
carbon and nitrogen stable isotopes reference materials
using sediments from the Bohai and East China Sea[ J].
Rock and Mineral Analysis,2017,36(1) :857 —862.
A, TEIR, XRS5, RIS BRI
ABURR [] 52 28 23 A B9 5 i [T ] T8 9 27 4i¢, 2015, 37
(12) :85 -92.

Peng Y J,Wang Y J,Liu D Y, et al. Acid treatment effects
on the carbon stable isotope values of marine sediments
[J]. Acta Oceanologica Sinica,2015,37(12) :85 -92.
57, S, AR SE . R A B 5 1 X TR AT

[23]

(24]

[25]

[26]

(27]

(28]

[29]

HLARE RO 2 2 R [ ] TP EREE o2, 2017,
36(4) :388 —395.

Tan Y,Wu X L,Hou L J. The effects of sample treatment
methods on marine sediment organic carbon stable isotope
[J]. Marine Environmental Science, 2017, 36 (4 ):
388 —-395.

g, W XL, A SR ORI A AL R
B9 EA - IRMS &0 % [J]. & 7 ik, 2003,22 (1) :
1-8.

Cao J,Huang Y P,Liu G S, et al. Determination of "N in
marine suspended particulate matter using EA — IRMS
technique [ J]. Journal of Oceanography in Taiwan Strait,
2003,22(1) .1 -8.

Brodie C R,Casford J S L, Lloyd J M, et al. Evidence for
bias in C/N,8"C and 8" N values of bulk organic matter,
lake

sedimentary sequence by pre — analysis acid treatment

and on environmental interpretation, from a
methods [ J ]. Quaternary Science Reviews, 2011, 30:
3076 —3087.

WRSr s SRR, BT K 45 IR DUR AT MU A s
RN R S A ET AL B [ J]. DT 24,2014, 32
(6):1046 - 1051.

Chen L L,Zhang Y Y, He X L, et al. The research on
sample — pretreatment of organic carbon and stable
nitrogen in marine sediments [ J ]. Acta

Sedimentologica Sinica,2014,32(6) ;1046 —1051.
Gentile N,Rossi M J, Delémont O, et al. 8 N measure —

isotopes

ment of organic and inorganic substances by EA — IRMS.
A speciation — dependent procedure [ J ]. Analytical and
Bioanalytical Chemistry,2013,405:159 —176.
SRR, BT R, IMASSC, A JUR TN - [RIALER LA
TR ASCIN R T PR DR A DL AR [R5 3R J7 I5 W0 4R
[J]. & ,2014,32(6) 1046 — 1051.
Zhang Y Y,He X L,Sun S W, et al. A preliminary study
on the determination of organic carbon stable isotope of
marine sediment by element analyzer — isotope ratio mass
spectrometer [ J |. Rock and Mineral Analysis, 2014, 32
(6) :1046 - 1051.
e S, £.2%, 4F. JTR T - AR LB
DA SR I 2R B e e B it 32 AR A A e Y 0
LJ]. &8I ,2018,37(1) .15 - 20.
Xu L, Xing L T, Wang X, et al. Study on the optimal
reaction temperature and sampling weight for measurement
of carbon and nitrogen isotope ratio by elemental analyzer
— isotope ratio mass spectrometer[ J]. Rock and Mineral
Analysis,2018,37(1) ;15 -20.
WEH, RE e, WOLRA ZOEEN K R
SEIIL 2R 2 ALY S 6 2 18] U XS AT ST L], 2 i s
— 543 —



%4

10y ES
. http: // www. ykes. ac. cn

2020 4

2017,36(5) :460 —467.

Lan G Y, Wu X, Yang H, et al. Inter — laboratory
comparison of analysis for hydrogen and oxygen stable
isotope ratios in water samples by laser absorption
spectroscopy [ J ]. Rock and Mineral Analysis, 2017, 36
(5) :460 - 467.

ST 2 K LT 5 FR BT K A4k b 6D, 6" 0 A1 6" Cpe
[J]. JFi2#4H ,2015,89(10) ;1804 — 1813.

Wang H, Wu X, Lan G Y, et al. High precision
measurement of hdrogen oxygen and dissolve inorganic
carbon isotope in water samples by GasBenchll — IRMS;

An interlaboratory comparison study[ J]. Acta Geologica

[30] FH,2E,#mT, 4. GasBench I - IRMS & & [\ 31 Sinica,2015,89(10) ;1804 - 1813.

Inter — Laboratory Comparison of Measuring Organic Carbon and Stable
Nitrogen Isotopes in Marine Sediments by Elemental Analysis — Isotope
Ratio Mass Spectrometry

CHANG Wen —bo, LI Feng, ZHANG Yuan - yuan, HE Xing — liang *
(Qingdao Institute of Marine Geology, Qingdao 266071, China)

HIGHLIGHTS

(1) The comparison of analytical results of organic carbon and nitrogen isotopes in marine sediments has been carried
out in ten laboratories in China and good precision has been obtained.

(2) The applicability of EA — IRMS for the determination of organic carbon and nitrogen stable isotopes in marine
sediments was verified.

(3) A reference for using EA — IRMS to determine organic carbon and nitrogen stable isotopes in marine sediments
has been established.
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ABSTRACT

BACKGROUND: Organic carbon and nitrogen stable isotopes (8" C, §° N) in marine sediments are used as
effective indicators to trace the changes of air, temperature, precipitation and other parameters in different geological
time. Elemental analysis — isotope ratio mass spectrometry is a reasonable and effective method to measure the
composition of organic carbon and nitrogen stable isotopes in marine sediments. At present, many domestic
laboratories use the method of element analyzer (EA) and stable isotope ratio mass spectrometer (IRMS) to analyze
the stable isotopes of organic carbon and nitrogen. However, the comparison of analytical method and data stability
between different laboratories is lacking. The analytical results lack effective traceability, and the process lacks
standardization and unification.

OBJECTIVES: To develop a method for determining organic carbon and nitrogen stable isotopes in marine
sediments.

METHODS : Three newly developed national first — class standard materials (GBW04701, GBW04702, GBW04703)
and two international standard materials ( EMA - B2152, EMA - B2151) were sent to 10 domestic laboratories, in
order to verify the stability, precision and accuracy of KA — IRMS online technology test method through the
comparative measurement between laboratories.

RESULTS: The data of each collaborative laboratory was accurate and stable, and the method had good repeatability
and reproducibility. The results showed that precisions of “C and "N were better than 0. 10%c and 0. 14%o,
respectively.

CONCLUSIONS : Through comparative study, it has been proved that EA — IRMS online technology is suitable for
the determination of organic carbon and nitrogen stable isotopes in marine sediments. A suitable method for the

determination of marine sediment samples has been preliminarily established.

KEY WORDS: elemental analysis — isotope ratio mass spectromelry; marine sediments; organic stable carbon

isotopes; nitrogen stable isotopes; comparative research
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