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Measurement of Organic Carbon and Nitrogen Content in Soil by Infrared
Absorption-Thermal Conductivity Method
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Abstract: The organic carbon and total nitrogen in soil are the key factors for evaluating soil fertility. Rapid and accurate
determination of organic carbon and total nitrogen in soil is of great significance for evaluating soil fertility, studying the
relationship between carbon and nitrogen and plant growth metabolism, and further improving crop yield and quality. To
solve the current problem of long measurement time and low efficiency batch testing of organic carbon and total nitrogen
in soil, the infrared absorption-thermal conductivity method was adopted to simultaneously measure the content of
organic carbon and total nitrogen in soil, further improving the analysis efficiency. The effects of sample size, combustion
catalyst, and inorganic carbon interference on the determination of organic carbon and total nitrogen were discussed. The
results showed that the optimum conditions were 0.12 g of sample mass, 0.04 g of copper oxide as combustion catalyst
and 4 mol/L hydrochloric acid to eliminate inorganic carbon interference. When the instrument standard curve was
established with soil standard samples, the limits of quantification for carbon and nitrogen were 0.008 2% and 0.043%,
respectively. The method was applied to measure actual soil samples, with a precision of less than 3.0%. Compared with
the standard method, the measured values of this method were within the allowable error range of the standard.
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Fig. 1 Flowchart of infrared absorption-thermal

conductivity
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MREE 50 °C, 43 Hr W49 I5F ] 2.0 min, BRBEIF[H] 1.5
min, 437 ] 6.0 min. METTLER AE200 1K F
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[%| Alpha Resources 2\ 7] ), MCS-1353, RMUO077a,
RMUO074(ZRZE MG Mrbn 11 & B A R A A,
RMH-A149, RMH-A074 (i3S WFEFRRHE A TR A
A, 2 T0R AR 1 5.

1.3 MEFHE
1.3.1 ke &
B AR BT R B, S RERL 2~3 em JE



120 TR AR 5

$30 %

x1 RERPEITESE
Table 1 Contents of element in standard samples
1%

PRt (E
N e )
RR(TC)  AHUK(TOC) A (TN)
502-062-1018  0.924+0.012 - 0.093+0.005
502-697-1000  3.82+0.05 - 0.323+0.015
502-697-1001  3.79+0.05 - 0.328+0.015
AEB2152 1.65+0.05 - 0.14+0.02
AEB2188 5.40+0.05 - 0.35+0.02
AEB2176  15.95+0.10 - 1.30+0.05
AEB2186  2.75%0.05 - 0.302+0.020
MCS-1353 - 0.74+0.02 -
RMUO077a - 1.93+0.08 -
RMH-A149 - 3.27+0.05 -
RMH-A074 - - 0.135+0.018
AR4025 - - 0.46+0.02
RMU074 - - 1.74+0.05

FIHEE, SRR . R A A, SRS PR
JERE e, AR SR P43 53 BOX TR, 1
4543 J5 B IR RERT 2 mm(10 H ) H 367, B 10~20 ¢
o TR i, DF S 2 4 AE 0.097 mm(160 H )i,
e NAR L FEBE B .
1.3.2  RFEP TR BR

B 1.3.1 o i 28 4 1 KRR 1.0~2.0 g O A 21
0.000 1 g), & TFg & A+ ($2HTT 900 'C Lafrrh
A, 0P &SRR S i, B2 A 4
mol/L £h RV 1 2 R T B B (T BR TC AL+
W), BMREEHE 4h, T 60~70 C FHET 16 h,
B A TS PR A E =R AR, a0 1
AR R,

wr = T 100% (1)

my
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Jir DR AT B2 F T A AR 5 A PR 3 R 80~100 mg,
AR /N, i SRR AR PR 22, T
XFFARAK . S R S R e R AR
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Table 2 Effect of different sample masses on carbon and nitrogen tests

C N
iR 423l - .k i 423l - ALS 5y
Fri e Ef;ﬁf THE% RSD% ﬁg{zf*ﬁ Ef;}gj J/i A% RSD% $ﬂﬁ§f i

0.04 3.58,3.74,3.62 3.64 2.3 -0.15 0.302, 0.294, 0.281 0.292 3.6 -0.036
0.06 3.68,3.77, 3.66 3.70 1.6 -0.09 0.301, 0.296, 0.312 0.303 2.7 -0.025
0.08 3.74,3.69, 3.79 3.74 1.3 -0.05 0.306, 0.314, 0.301 0.307 2.1 -0.021
0.10 3.76,3.82,3.74 3.77 1.1 -0.02 0.313,0.319,0.323 0.318 1.6 -0.010
0.12 3.79,3.73,3.81 3.78 1.1 —-0.01 0.325,0.321, 0.331 0.326 1.5 -0.002
0.16 3.81,3.70,3.76 3.76 1.5 -0.03 0.327, 0.335, 0.323 0.328 1.9 0

0.18 3.72,3.67,3.76 3.72 1.2 -0.07 0.334,0.323,0.334 0.330 1.9 0.002

XL R R 7E B IR IR eI 2 2 CO,, FECA ML
B0 5 D v A6 R FH 4 mol/L $h BRI WA i 13k
TEALBRER R, DA B HLAR I 2 1. BAest
it AR 1.3.2 T AEAL IR,
2.3 BRGEAFIXTER . ENER R

TR S A SR G RbE, BARE R R A
FIF A, (EIR & 2 s ma R e b il 7 . 0
e A BLA S A A TS A T E AL A AL
CO, Fll NO,, fiIn A Ak g (AR 7E R IR T R
8, B RN HOR, fRE L TR A, 2R E T 7R
- A MURR 5 I R T VRV M AR i g ot SR 4R
LA U 4 e S A A AR R (A0 Cr0,. CoO,
CuO), A B T A HLsx ) 8 Ak, (XA S AARUR &
P20, R 5% AR R X R AL R E AR SOR,
I LA SRR MERE T AEB2186 S f5i], HAth I3t 4%
PARFEANAE, AL BT 53514 0, 0.02, 0.03, 0.04,
0.05. 0.06. 0.07 g, B AT E 5K, H%E ik 3
T A R B . BRSO B2, 25 R Ak 3 i
A NFri . RIREAE T LA ), R IAEAE]
B, . R0 (B 2 f 22, Bl AR R A S8 i,
fe . Z E(E 2218 38 K, AR I AT &8 0.04
g IF, 0 SN 2 1 i 2 0T AR ME R L A R
M3 B AR IS T LA 39— B
FERCR, (HAR L Z R CuO X B ROCR B A, PRk
R VEEE 0.04 g CuO AR beAL 7).
24 IREHEBRIRAEEESR

RIS BN [R5 1 IR HEAE A (G55 53 3o
502-062-1018, AEB2152, 502-697-1000, AEB2188.

x3 FRELTINHR GEUCHELRR (0=5)
Table 3 Catalytic effect of different catalysts on carbon

and nitrogen oxidation ( n=5)

Cr,0, CoO CuO
HEALH i /g

C/% N/% C/% N/% C/% N/%

0 270 0282 272 0.283 2.71 0.281

0.02 272 0285 273 0.285 274 0.285
0.03 274 0289 276 0.291 276 0.292
0.04 275 0292 274 0298 2.78 0.305
0.05 278 0302 279 0312 2.80 0.314
0.06 277 0304 280 0.309 2.79 0.309
0.07 279 0303 279 0311 280 0.313

AEB2176). DA . 0 BT 50 BN AR A AR (), AH L
e . BT A3 BC T A T 5 5 S AR AR (),
BT ik . EUbR R R 2R, B . R Ze At O R 4 i R
y=1.182x—0.29x10(+=0.9995),y=1.076x—0.98x10"
(r=0.999 3). 4% 1.3.3 TN W AT D BRIMAS 1 10 1K,
. A FFRENR 22 (S) 73714 0.000 82%. 0.004 3%,
HR AR BRI 58A (LOD= t,,1.090)%S, £E 1 £ 43 Hi
Lt 009 M 2.746) VAT B J5 vk dm . LA HE BIR (O
H80 50 510 0.002 3%, 0.012%, % 10 £5 45
2 E AR . AR R PR O B0 5 R
0.008 2%, 0.043%.
25 BEESEMERR

iz BRI 0 - HERE A (14, 2#) T HHEE L
Tk by 4EBE 5 (MCS-1353, RMUO77a, RMH-A149)
I A RRERE S (RMH-A074 . AR4025, RMUO074)
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Table 4 Measured results of organic carbon in soil samples

1%

HUERAE S
FEh —
A Bk FEIE RSD LINCYIRFS
ot AL 425,4.28,4.22,4.20,4.27 424 0.8 4.17
+30o# 6.72, 6.68, 6.75, 6.74, 6.71 6.72 0.4 6.79
MCS-1353 0.73,0.72,0.74, 0.72, 0.73 0.73 1.1 0.75
RMUO077a 1.91,1.92,1.88, 1.91, 1.87 1.90 1.1 1.95
RMH-A149 3.23,3.27,3.28,3.32,3.29 3.28 1.0 3.31
x5 rTEHERPERMRER
Table 5 Measured results of total nitrogen in soil samples
1%
V¥R S
ST - o
2R FEME RSD (INGYrRS
TIE# 0.51, 0.50, 0.52, 0.50, 0.52 0.51 2.0 0.52
T4 1.24,1.23,1.27,1.25,1.26 1.25 1.3 1.22
RMH-A074 0.128,0.134, 0.129, 0.137, 0.132 0.132 2.8 0.130
AR4025 0.45, 0.44, 0.45, 0.46, 0.45 0.45 1.6 0.46
RMU074 1.72,1.75,1.73, 1.77, 1.74 1.74 1.1 1.71
+ %%j{ﬁk:
3 &g
[ 1] ERM, T, TAF—, % 5 pn B2 R M L

TR HE T 2T A - T R i 1 T 2R A BT
I 72 - S A B AN 4 U 7 . 4 mol/L £
R Vs T B b T HLB, AR AL BTN 0.12 g,
L 0.04 g S AL R AEAL ], BE(H 149 rpik A D
SEAL A R ALY, DAt SR bR e S ST A3
FRofE T AR 2R, R4S 0 e 238 T 3 el 31330 U e
B AR i FR A BB R A A B i, ST T TN -
PR R B I A - A O R MR I A I
5 BRI B, 54T AT RR R AR,
HE— 254 T TR, JUHGE B TR R AR A
5. B, B IA BR324 0.002 3%, 0.012%, J7
PHRE L /INT 3.0%, XA TR 75 i 9 - 39 s e it
AR, A7 LRSI 4 UM R 2 R H s S R

BURR - R AN L LE B 25 18] 20 A ik (D). RUAOl B
2#,2022, 50(23): 40-42. [WANG Qiubin, YU Wei-
xin, WANG Nianyi, et al. Spatial distribution charac-
teristics of soil organic carbon, nitrogen and carbon-ni-
trogen ratio in main drylands of Jilin Province[J].
Journal of Anhui Agricultural Sciences, 2022, 50 (23):
40-42.]
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Pengchao, ZHANG Kaiyue, et al. Effects of different
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(2]

trogen contents in saline and alkali land[J]. Shandong
Agricultural Sciences, 2023, 55 (10): 86-94.]
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