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Table 1 Organic carbon contents of standard materials determined by three different methods

(g/kg) (g/kg) (gkg) (%) (%) (%)
GSS-3 5.1+03 5.5 53140.03¢ 104.1 4.08 0.51
5.73+0.05b 1123 12.29 0.82
6.08+0.042a 119.2 19.19 0.60
GSS-7 6.4+0.7 6.7 639+0.03 ¢ 99.8 0.32 0.40
7.18+£0.21b 1122 12.17 2.99
7.71£023a 120.5 20.46 3.00
GSS-9 1=+1 19 11.29+0.13 ab 102.6 2.61 1.16
10.14+0.30 b 92.1 7.85 3.00
11.60£0.16 a 105.5 5.50 1.36
GSS-14 7.9+0.7 10.9 8.23+0.06 ¢ 104.2 4.17 0.75
8.50+0.30b 107.5 7.54 3.56
8.76+£0.07a 110.9 10.88 0.75
GSS-21 34+0.2 17.1 324+004a 95.3 472 118
3.52+0.17a 103.5 521 4.95
333+£023a 97.9 5.16 7.00
GSS-25 58+0.5 19.0 575+0.07b 99.1 1.00 1.22
6.09+0.18a 104.9 4.95 2.96
622+038a 107.2 7.23 6.12
GSS-26 73+0.6 15.2 7.38+0.05b 101.1 114 0.66
7.70£0.14 a 105.5 5.52 1.84
7.70+0.15a 105.4 5.45 1.88
GSS-28 11.5+0.8 12.1 11.76 £0.08 b 102.3 2.30 0.68
11.80£0.13 b 102.6 2.57 1.10
12.35+0.18a 107.4 7.38 1.49
5 + (P <0.05)
2.2 (1 )
3 (0.998) (> 10 g/kg)
(P<0.05( 1) +2.5%
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Fig. 1 Linear regressions of standard values with measured values for organic carbon contents of samples determined by three different methods
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GSS-21  FeO  11.0 g/kg 1.68 ¢
R2 I\ DMHREYIRAY FeO. C1F Mn &£ (g/ke)
Table 2 Contents of FeO, Cl and Mn in eight standard samples
FeO Cl Mn 4
GSS-3 5.0 0.057 0.304 /
GSS-7 10.5 0.100 1.780
GSS-9 14.0 0.045 0.520
GSS-14 8.0 0.050 0.688
GSS-21 11.0 0.152 0.700
GSS-25 13.0 0.061 0.632 ( GSS-21
GSS-26 12.0 0.075 0.561 5.2% ~ 20.5%)
GSS-28 12.0 0.041 1.120 /
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Method Comparison for Determining Soil Organic Carbon

TANG Weixiang, MENG Fanqiao*, ZHANG Yu, ZHAO Zichao
(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Precise quantification of soil carbon is the prerequisite for the study of soil fertility and carbon sequestration in
agriculture. This study selected eight representative soil/sediment samples with different contents of organic carbon (OC) and
inorganic carbon (IC), and compared the accuracies of three analytical methods, i.e., wet oxidation method, dry combustion
method with acid washing, and indirect method. The results showed that, for soil and sediment samples with OC contents of
3.4-11.5 g/kg, wet oxidation method had the lowest mean relative error (0.32%—4.72%) and the lowest coefficient of variation
(0.40%—1.22%), while the indirect method had the highest mean relative error (5.16%—20.46%) and the highest coefficient of
variation (0.60%—7.00%). These results indicated that if a stable and accurate heating temperature was maintained, the measured
results of wet oxidation method, the simplest method, are stable and accurate. Due to a difficult dissolution of inorganic carbon in
the dry combustion with acid washing, or difficult total combustion of inorganic carbon in the indirect method, these two methods
had a positive error of organic carbon and the coefficient of variation was also higher for most samples.

Key words: Soil; Sediment; Organic carbon; Acid washing; Wet oxidation; Indirect method
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