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The effects of sample treatment methods on marine
sediment organic carbon stable isotope
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Abstract: Sedimentary organic carbon stable isotopic ratios can be measured by coupled elemental analyzer and stable
isotope mass spectrometer ( EAIRMS) . The acidification pretreatment of the samples however can influence the ac—
curacy of the results. In this paper we presented the results of comparison of two most commonly used pretreatment
methods: acid rinse and hydrogen chloride fumigation on the influence of the sedimentary organic carbon stable isotop—
ic measurement. The best condition of acid rinse method was that the samples treated by 1 mol/L HCI for 8 h then the
sedimentary inorganic carbon could be removed absolutely. The best condition of acid fumigation method was that the
samples treated for 12 h to 18 h and the appropriate reaction time should be according to the concentration of the sedi—
mentary inorganic carbon. At the best condition of the two methods the standard deviation of the data could meet the
requirements of IRMS which proved that the two methods were suitable for sedimentary organic carbon measurement.
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10% ~20% PDB “C "“C ("cre) 7.
1.2
81 . 4
TAEA-600 Elemental Microanalysis
o Lid High Organic Sediment Standard OAS
( CatNo. B2151) ,Sorghum Flour Standard OAS( Cat-
8" C No. B2159) . Wheat Flour Standard OAS ( CatNo.
B2157) .
8"C PDB( Peedee Belemnite)
8"C 8°C 5
L GBW07431. GBW07432. GBW07433. GBW07434
GBW07435 N (
1436 HCl 50g/ ) 5
HCI. . 1 .
Ccl 1
Cl- HC1 HC1 Tab. 1 The carbon content of the 5 standard sediment samples
/ / /
° (%) (%) (%)
GBW07431 1.88 0.50 1.38
o GBW07432 1.71 0.73 0.98
HCl Cl™ GBW07433 3.88 3.50 0.38
Cl- GBW07434 0.55 0.45 0.10
. GBW07435 1.56 1.43 0.13
5 1.3
. 25%
8" C . . 1~
1.5¢ 5
| 6 mol/L.1 mol/L. 0.5 mol/L.  HCI
1.1 HCl1 o
Flash EA 2000 MAT253 HCI
ConFlo IV 2~3h 6 mol /L. HCI 6
Thermo Fisher o h 1 mol/L HCI1 8 h 0.5 mol/L HCI
980°C 50°C He 24 h,
100 mL/min 175 mL/min
3 s; ConFlo IV 120 kPa CO,
150 kPa; IRMS 1.2 x10 °kPa 2-~3 pH
1.5 mA; 8°C  IRMS (m/ .
z)  44.45.46. §°C 100 .
5”c:(R—1) x 1000%o ( 0001
R mg) 1 ~3 mg

‘R R
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20 ~40 pgo @ 6 x11 mm 2.2
4
o IAEA-600 Elemental Microanalysis Ltd
1.4 sediment.sorghum flour. wheat flour
( 0.001 mg) 5 EAJRMS o
3 mg( 6
20 ~40 ng) i 3
6 x 11 mm 4 o ( 1) (1)
96 :
50 pL y=1.0422x +0.782 (1)
o X vy
5L
1 150 mL ( PDB.
12 mol/L. HCI 100 mL) 3 8¢
Tab. 3 The measured value and the reference value of the standards
6 h 12 h 18 h.24 h 30 h. 8" C/( %c) 8" C/( %0)
60°C IAEA-600 -27.3 -27.771
4 h HCl. sediment -26.1 -26.27
35 mm x 35 mm & 6 mm sorghum -13.9 -13.68
o wheat -26.8 -27.21
2 30 25 20 oI5 10 s
21 P (86 C/%o =
S
10 CO, 15 9
co, s"C 0 |20 %
3=1.042x+0.789 &
on/off EAJRMS R=0.999 1295
2, 2 Co, 30
8" C 0. 009%0 <
0. 06%o EA-RMS . !
2 FEAJRMS Fig. 1 The linear of the measured value and the refer—
Tab. 2 The stability of EAIRMS ence value
“ co, 2.3
44 /mV
2 m 5§ (%) 5 GBWO07431 .
] 1303 0.01 GBW07432.GBW07433 . GBW07434 GBW07435
2 4297 0.00 N
3 4304 -0.02
4 4302 0.00
5 4303 ~0.02 i 20 pg ~40 pg
6 4296 -0.01 6°C 6
7 4307 -0.01
8 4303 -0.02 0. 2% i 5
9 4309 -0.01
10 4301 -0.02 1
4302.5 -0.01 °

3.95 0.01
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2.4 18 h
EAIRMS 8" Cy pppo ;
s"°C (1) GBWO07433. GBW07434
PDB 4 o 3 GBW07435 12 h 8" Cy ppp%o
:6 mol /L HCl 6 h.1 mol/L HCI .
8h 0.5 mol/L HCI 24 h .
8" Cy %o 3
HC1 .
. . Cl™
12~18 h ;
1 mol/L HCI 8 h 18 h
4 HCl 8 Cy pop 5 6 h.12 h.18 h-24 h 8" Cy ppp

Tab. 4 The 8" Cy ppy value of the samples treated by three different

Tab. 5 The 8" Cy ppy value of sample processing time for 6 h<12 h.18

concentrations of hydrochloric acid h and 24 h
513Cv PDB /( %0) 513(:\’ PDB /( %”)
6 mol/L HCI Imol/L HCl  0.5mol/L HCI
6 - . 6h 12 h 18 h 24 h
GBW07431 -24.6 -24.7 -24.7 GBW07431 -23.5 -23.1 -24.7 -24.6
GBW07432 -24.7 -24.7 -24.6 GBW07432 -23.4 -23.9 -24.7 -24.8
GBW07433 -27.5 -27.6 -27.6 GBW07433 -26.7 -27.6 -27.7 -27.7
GBW07434 -21.1 -21.2 -21.1 GBW07434 -19.9 -21.1 -21.1 -21.1
GBW07435 -25.4 -25.3 -25.3 GBW07435 -25.2 -25.4 -25.4 -25.4
2.5 2.6
EAdRMS
s"cC (1) 1 mol/L.  HCI
PDB 5 o 5 8 h ;
6 h.12 h.18 h 24 h o 12 ~18 h
8" . 6
Cyy ppp %0 °
8" Cy poy %o . 0. 2%o
GBW07431 ( o
1.38%) GBW07432( 0.98%)
6
Tab. 6 The comparison of the two methods under optimal processing conditions
8 Cy ppp /( %o) /h o 8% Cyppp/ (%o) /( %o)
GBWO07431 Imol /L HCI 8 h -24.7 18 -24.7 0.04
GBW07432 -24.7 -24.7 0.01
GBW07433 -27.6 -27.7 0.08
GBW07434 -21.2 12 -21.1 0.04
GBWO07435 -25.3 -25.4 0.03
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