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Improvement and test of water trap in combination of elemental analyzer

and stable isotope ratio mass spectrometer
Wang Zhiying, Zhang Wei, Guo Juan, Liang Shuiqing, Tang Ting
(Institutional Center for Shared Technologies and Facilities, Xishuangbanna Tropical Botanical Garden, Chinese
Academy of Sciences, Mengla 666303, China)

Abstract: The water trap filler is replaced more frequently when testing the '3C/'2C and 'SN/'*N of
solid samples using the Element Analyzer combined with the stable Isotope Ratio Mass
Spectrometer (EA-IRMS, Thermo Fisher Scientific, USA). Moreover, for the samples with high C
and low N contents, a large amount of CO2 produced by high C combustion seriously interferes
with m/z 28. To solve this problem, this study improved the water trap (i.e., water trap in series or
lengthening its length), and replaced the filler with Magnesium perchlorate and Sodium hydroxide
on support. Subsequently, the precision and accuracy of the standard substance (wheat flour
standard OAS, Cat No.B2157) were tested and verified. We found that the improvement of water
trap can increase the number of samples tested, save the operation cost of the instrument, and
realize the optimization of the measurement function.

Keywords: Elemental analyzer; Stable isotope ratio mass spectrometer; Water trap; Magnesium

perchlorate; Isotope
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Fasg RN AT BT 2 BT HUR . E. Aibd T. REERL . B R AR
7. AR RIS, TR, YRR I R R A A R T P I B
Fea e (AL 2 /R ER B AR T BONAZ IR 78 i R A6 BE T B2 — 169, ST 3 o WA -Fe e [ 87 3 L ot 1
1 (EA-IRMS, Z£[E Thermo Fisher Scientific) BtH EZH T2 &I AFES RS+ 1
e, A LUK AR AR RIS R U0 I R G E B 3 4L, 435 Flash 2000 HT
JCE ML, ConFlo IV S8 1% B [ DELTA V Advantage £ 5 R A7 & bR FGAL,
A B N S A A A A F) 13C/12C A ISN/MUN A K 180/160 A 2H/THL T A/ Bk A
() 180/160 Al 2H/'H. 4Rl , EA-IRMS Z %/ Flash 2000 HT 762 0 HrACFE fd F id F v AT A7 4
— B 1) FENRE AR 5 13C/12C A ISN/UN I, BRK BEECRESE BB E, TT H
T C I N FE S N RO Z2 B 58 IR, C R BT = 2R K & CO, ™ E T4t m/z 28
(CO IR, W IX A ) 75 2 5 M AR A IR 2) EA THR AN BRI AR B, PRid
T BElR 2 SEBURREER . QRN BB IR, A& S TRRAISAT, T e KA
SEREANIR R K

ATCHET X EA-IRMS BCH (K G BR R B4R, ) B (3154 (K 7T R A A O BR K B
HRAY AT B, AR AR SR I E 13C/12C A IN/AN, B K DR ST 1 R AL R
B B AR G AR S HL, BB [F) %5 50 TR s R AR, AT AR . %
Wit TE I R A B T A e S8 = 4 W7 [R) A7 3 00 R iR B SRV 5 2% o A, 7E (R TIE 280808 o
B, A5 FAL R I E N PR HER, AR, Rl R R AT
AR3CHE.
2 AR
2.1 AR5

2.1.1 B ERNML R L FIE{Y (EA-IRMS, 3£[E Thermo Fisher Scientific): Flash 2000 HT JG&

mjf

Sy MT BTG, ConFlo IV 42712 112 Bl DELTA V Advantage [FIf7 2% FHL: &I

K (Mettler WXTS3DU).

2.1.2 W7 mERE: (Magnesium perchlorate, Thermo). — % LHR ) (Sodium hydroxide
on support, Thermo) . =44t %% (Chromium oxide ) #EH =% {4 (Silvered cobaltous oxide )+

W JF 4 (Deoxidizedcopper )+ A JEtf (Silica wool); A UEFRHEYI B /NZE K (wheat flour standard



OAS, CatNo.B2157).
2.2 BUEE
B 1) fais R 7 EA-IRMS (9 AR BRER o 24303 [ /30 oL [ A (¥ 13C/12C AT 1SN/N
(RORE SIS, A BT AR N Bk, I B 1 B B HERE RS, BN B LA al bkt |
I JFE I W 2B R A7 AE (I TE 28 504 E 3l Flash AR b, 30FE B 1A HLBRK 450 55 16
CO,, &btk o GC #4305, H ConFlo IV %% & [ Open Split # 1, S A IRMS /1, il
€ CO, [19813C, Bl T JFFE s A LB I613C. IR AS /K I 180/1°0 H1 2H/'H ¥ v B
AR DIRAL, mE2iE S (He) SIAN®RBRUICIRE 5, KRS THEA
N H: FI CO, BMASFRSAHGIEN (GC) 4753\ DELTA V Advantage. fE 1.6 x 10 Pa
HEE H AR, RAER AR Hy SR 5 7 £ I [H]PAIHD] 70 3 B 73R, 81 CO
A S AE[12CI0] T [BCIOTRI[2C80T T T3, FF H A [A] F A PR OR 25 5%
WHBERE S, FER6D MO HIAH .

Ak ARIHEE @ LB
= 1348, 10mm
@ ¢ Cr,0
= 223 1 cr,0,,50mm
- 125
AR AERBRE sEiSES =1 /348, 10mm
(TC/EA) (Flash EA)
‘HF‘H&“‘AO!:"‘)‘}; Tﬂmaﬂcmcxhsms Isotope Ratio M$S
== . ¥ -{EE#Cy, 110
— s —EEtCu, 110mm
L T iE "
m— R
L5220 Ag,Co;0,,30mm
GCcH  TCD B #hIXE ]
271 (&R fFA, 30mm

B 1 EA-IRMS BHRZTIMHERE () SHIEEERTER (B)

Flash 2000 HT JC 2 73 87 4 1 S8 A AR IR T — i AL et BIBhaS tRdtihie sl 5
S AR JE AP 43 TR BE B A SEAR PR 5 Vi A0 S e 1) R - FE B R Bt
Berfr, Flash #55E  F B EAK AT AgaCos04v Cu Al CroOs =FiLFEIFRE, 4 71 FAE Bt i
LA EEFAEAR], AFE A R R8N R A SRR, R 1 CRD.

2.3 BT

2.3.1 BRKBF s 7 Aol ZEMR 13C/2C A1 SN/UN B, — 5 T R K B EOR) E R SR (1
o R B S M Sk SR e, R IRI BRI BSR) (ol 20, W T IE B C AR A N B
MRS, BRZ: C HIRAFIIRCR.



aREE (k) aEamEaB AN (B co.) «
# : il

B2 Mfter (b)) & (F) BokBioREsR
2.3.2 BRoKBF B E Bt R Bk BRSO PR BOR B HEAT SR E (Al 30, AR Sh B bL
AR b B N2 50%. K BRoK PFESCGE N BAR NG (i 4),  IaCRE it i n =/ —
. Glvuh)a, IZBEE IR KR DA HiAh e 1 DU T 5, R BN

B3 BRokBrEEKSEE () / (B) it



B4 BRKBEMKSE () / (B) itk
2.3 3 AR M SEARAL . FHRA R I IR AT it SR (AR B I e 2 2

f135 EAflash Method FRRRAICAL, 5140 s i FTR S < oven H73EL carrier Al reference it

i# . Conflo IV Interface H' Sample Dilution fll Reference Dilution % B %5, H K& il Method
H1E, #1al: On-Off test. Auto Focus. Instrument Control ' Available Jump Calibration (i
W) RRUESE (AN 1. 5 B RS %5 BEAHER B2 R AT T8 3 1) BOR AR e
i) SD AL B ZR, FrEre il I EEAES B EZ N



®1 WHERIEBS S

2y LR BOERT B )5
EA-Flash Method Temperature—Left Furnace 1350°C 1380°C
EA-Flash Method Temperature—Oven 55°C 60°C
EA-Flash Method Flow—Carrier Off 10mL/min

EA-Flash Method

MS-Method-Evaluation

Parameter

Flow—Carrier/Refenrence

Peak Delection@CO

Detection(s)

start

80mL/min 100mL/min

235.00s

255.00s

3 MHRKHE
3.1 S
S BRI KPR 7 T K D S I, 72 AR F RS 1SN AIS13C, s fir 2

R XEUEFREY) TR wheat flour standard OAS (Cat No.B2157) #47 10 AT IIE, FR

SDfH: C<0.15, N<0.15. 15 2 fron, e B2 1 5ar, SD E/M T 0.15,

FFE R E 223K
#R2 BEBEMR
. S
i WU & 1 (%0)
EZEpal
[5Gz Py
Pz
FHR o &
1 2 3 4 5 6 7 8 9 10 /SD
)
&
HIE SN 28 288 298 271 28 284 282 287 273 264 281 007
HIE 8BC 2719 -27.13 2719 2722 2720 2721 2724 2722 2727 -27.19 2720 0.04
ik 85N 291 279 288  2.83 298 273 290 279 294 277 285  0.07
i 813C 2728 -27.19 2723 2725 -27.15 -27.19 -27.16 -27.19 2727 2721 2721 0.04




3.2 HHE
FRKBF et e, ALHE AR ANy A 7 2K, A2 [ A 2R 1B # A IEARHE 5T wheat flour
standard OAS (Cat No.B2157)MiX3N FI§'3C, ERAEUE B KIS HhrEEEE W . 3k 3
Fos, ARG R ITEAR D) FUE B hr RIS 2 N, #ERTE R4F (3 A FAT).
#3 EBENRK

BTN WETR  AFEEO%)  TEE(%) FEME PR wmE/SD H

2.84
Rk 315N -2.85+0.17 3.01 2.93 0.06
2.96
27.20
Rk 313C -27.21+0.13 -27.33 27.28 0.07
2731
2.70
JIIRIS 815N -2.85+0.17 2.71 2.74 0.05
2.81
-27.23
PIINIS 313C 27.21+0.13 27.17 27.19 0.03

-27.18

4 G

TEEAHTAX 5 R T 2 LR DO T S K O R B KB, A4S R
ST RE R BTHO LA BT 2 (PR B 0. 7ETBRRE S 1 13C/12C 1 SN/N I, K5 /K I e Ik
S I K A E 404 OB 4 7 SRR B LB I 085 4 ke T AT T e B /K I
L, T ELUGRRE S O TR (R, T4 HT405 S 95T R R, DI B, R
FOMR R R , SRR B AE B A IR F 3B A0 M SRR AT B 50, s, i
ot B R AT AR AT L R, TH94ent (i3 SD BT & Bk, 7k iR 3 i 49
BeliFs H 5 T E SRR T Y, B B A T 5
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