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Abstract: The occurrence forms of carbon (TC and C,,) in black soil of Northeast China are studied by using high
frequency infrared carbon-sulfur analyzer, with the optimization of test conditions such as sample weight and addition
amount of pure iron and tungsten fluxes. It is concluded that the test result of carbon occurrence form in black soil is the
best with 0.05 g of sample weight, 0.5 g of pure iron flux amount of and 1.0 g of pure tungsten flux amount. The certified
soil standard substances are analyzed by the above method, and the results are all within the range of uncertainty, with
the relative error between measured value and standard value of -5.00% to +2.69% and relative standard deviation
(RSD) less than 6.29%. The test results of actual black soil samples by the above method are basically consistent with
those by the method of Geology and Mineral Industry Standard (DZIT0279.27—2016), which is suitable for the analysis
of carbon occurrence forms in black soil of Northeast China.
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Table 2 Test results of TC and C,, by sample weights

TC M {H/% Cony W 5E 1%
I IREL
0.02 g 0.03 g 0.05¢ 0.10 g 0.12¢g 0159 0.02 g 0.03 g 0.05¢g 0.10 ¢ 0.12¢ 0.15¢
1 0.91 1.20 1.15 1.08 0.95 0.85 0.94 1.03 1.08 1.06 1.01 0.95
2 1.22 1.07 111 1.09 0.98 0.87 1.12 1.12 1.09 1.07 1.01 0.98
3 0.85 0.95 1.09 1.07 0.97 0.88 0.82 0.96 1.07 1.05 1.00 0.97
4 1.21 0.78 1.12 1.08 0.93 0.85 1.15 0.90 1.08 1.06 1.01 0.93
5 1.01 1.11 1.13 1.09 0.95 0.87 0.88 1.05 1.02 1.07 1.01 0.95
6 0.81 0.97 111 1.05 0.98 0.85 0.75 0.98 1.05 1.03 0.98 0.98
7 0.65 1.21 1.15 1.09 0.85 0.95 1.17 0.85 0.99 1.08 1.02 0.95
8 0.73 1.05 111 1.03 0.95 0.87 0.91 0.83 1.03 1.01 0.96 0.99
9 117 1.07 114 1.12 0.95 0.90 0.73 1.02 1.14 1.02 1.06 0.95
10 0.95 1.23 1.13 1.05 0.98 0.87 0.94 1.18 1.05 1.03 0.98 0.98
RS 1.12 1.07
SFHIfE 0.95 1.06 1.12 1.08 0.95 0.88 0.94 0.99 1.06 1.05 1.00 0.96
RSD 21.09 13.00 1.74 241 4.08 3.45 16.94 11.23 3.95 2.27 2.86 2.02
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Fig. 2 Variation curves of TC and C,, by addition amount of pure iron and tungsten fluxes
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Table 3 Test results of TC and C,, by soil standard substances

HiFHER R TCINE(EH/% 10 ¥& TC M1 /% FEEI% AR 1% RSD/%
GBW07401 2.110.19 2.15,2.13,2.09,2.20,2.11,2.15,2.02,2.21,2.13,2.10 213 0.90 2.58
GBWO07407 0.67+0.09 0.65,0.63,0.68,0.67,0.690.74,0.65,0.70,0.72,0.75 0.69 -117 5.81
GBWO07424 1.57+0.16 1.53,1.60,1.56,1.62,1.58,1.64,1.55,1.59,1.60,1.51 1.58 2.69 2.57
GBWO07425 1.12+0.11 1.11,1.09,1.22,1.17,1.10,1.24,1.15,1.10,1.08,1.05 113 -5.00 5.51

HIUARED R Cop INETEI% 10 YK Coq M 2E {E/% FHIEI% AR 22/% RSD/%
GBW07401 1.80+0.16 1.68,1.77,1.93,1.65,1.90,1.75,1.82,1.88,1.73 ,1.68 178 0.51 5.59
GBWO07407 0.64+0.07 0.60,0.58,0.57,0.59,0.63,0.54,0.66,0.63,0.65,0.63 0.61 1.63 6.29
GBWO07424 1.3520.07 1.36,1.45,1.37,1.41,1.35,1.44,1.34,1.32,1.38,1.30 1.37 0.98 3.58
GBW07425 1.07+0.06 1.05,1.02,1.10,1.05,1.07,1.08,1.09,1.05,1.06,1.07 1.06 -0.56 2.18

23 SWHEEN

SERRESE T IR B R RN B R
MAKEN A ACENE A IE AR EY) i GBWO07401
GBWO07407 .GBW07424 .GBW07425 i R k& & B 47 1l
R, R 2.2 WO R R EY B T E 10
U ME LS HANR 3 Fiom , 45 3597 e UEAREY) i
AN FE ST RN, X R 2576 -5.00%~+2.69% 2 [ , A
SR 22 (RSD )/ T 6.29%
2.4 KBRS

S B0 TR H R e VA8 T AR T RIb ) L ) B 1 LR
= SEBREE S AT L T A i 15 Wk, [RIES SR FH
JEA PEAT A ARE (XIS BR AL SRR S o0 M 7 s 4R 27
BB« A HLAR LI A% R R 45 7% ) (DZIT0279.27
—2016) 1Y 5 %] IR S T oA , PR Tk T
MEERWFE 4 NF AT LEL, A7k DZ/
T0279.27—2016 HrifE 5 ik il 45 LA — 3, A7
AT DU TR L s AR TR ST

3 iR

ASCLEA IS BRI A R AR S A MR, AT
T AL A MBS S B I B A S T R AR AR Y
D7k B ACFRRE L R stk . Al Bl B A
i, 1SR TR R AT AE S A AR EY) R E
VAT B HARGF ARG R R SR R, e I
Gy BT R K
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Table 4 Comparison of C,, test results in black soil

between two methods

Bt

Cor MAE{E/%

A 1

Con M 7E A1/%

FEELSRS AT

DZ/T 0279.27—

FEESRS ATTE

DZIT 0279.27—

2016 Ji¥k 2016 Ji¥k
1-01 217 2.15 2-01 135 1.31
1-02 210 2.25 2-02 140 1.45
1-03 215 217 2-03 137 1.34
1-04 219 217 2-04 142 1.46
1-05  2.20 2.20 2-05 143 1.35
1-06 217 217 2-06 141 1.50
1-07 210 2.16 2-07 134 1.31
1-08 217 2.15 2-08 135 1.39
1-09 216 221 2-09 139 1.47
1-10 214 2.34 2-10 143 1.38
1-11 216 2.12 2-11 139 1.32
1-12 213 2.26 2-12 14 1.44
1-13 217 2.09 2-13 136 1.49
1-14 216 2.16 2-14 135 1.35
1-15  2.23 2.12 2-15 138 1.42
T 2.16 2.18 T 1.39 1.40
RSD 136 2.91 RSD 231 4.95
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