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Rapid Determination of Carbon and Sulfur in Farmland Soil Samples by
High Frequency-Infrared Carbon-Sulfur Analyzer

ZHANG Ming-jie, DAI Xue-feng, LU Ding-rong, WANG Jie
(Zhejiang Institute of Geology & Mineral Resources, Hangzhou 310007, China)

Abstract; A method for rapid determination of carbon and sulfur in farmland soil samples by high frequency-
infrared absorption specirometry was reported in this paper. The analytical conditions such as sample amount,
flux added, oxygen flow rate, etc. have been tested and optimized. The accuracy and precision of the method
were tested and accuracy of RE < 10% , precision of <2% RSD for total carbon (n =8) and <9% RSD for
sulfur (n = 8) were obtained. The method solves the problems such as matrix effect and low electromagnetic
response in the determination of carbon and sulfur in soil samples. The method has been applied to the
determination of carbon and sulfur in farmland soil samples with satisfactory results.

Key words: carbon; sulfur; high frequency-infrared absorption spectrometry; farmland soil

B B LSRR A BRI o Bl R
PR TR R A TAER AR A 597K, 2 B s
M BRAL AR i IR A S 0] 20 A Al AR R B B
PR DA 50 i ) 2SR, — 2 BEOROAG IN J J3E e, —
SR BT 5

Rl 1400 O A R R T AR, TR A R
iR R CO, , R 5 R AR K A ik ik i

WiE H A 2009-05-14; £iT HER: 20090723
EETUE : Wil it A R H 5 B (200803)

W G KAEETOEE i AN SF HOR
PEATRGEI 5 B A R 2R AR ()2 00 8 — it
PR DIV i WRBETH AE 5 RBE IOk I IR IR ~
U 6 1 DL R LB B G O B3k
SRS ey ik BAR T LA i A2 3K b R
TR A TARAYZER s (H AT A 04 T AT R AN
RES AT . mdARE — LLAMIR I th T AT R

EFE R KHIAR(1963 ), B WL RGN, TR, FENFHFRE 34T E-mail : zhengej60@ 163. com,,

All rights reserved. http://www.ykcs.ac.cn

— 139 —



552 1 “

http: // www. ykes. ac. cn

aof

i 2010 4

T AR AR L B [ P E A A
E H s I 1R P e B A R BT OF
CHIRE 1A PRk B B i [ s 1 (1S0)
FIEEI G 0 o 20 ATk 1 A B S 4 R
B H R RS AT AL 210, B0A 22 0 B
TUREBREAE, NN (R 22) /s BAR— IRk
B AR AR, X R IC TS de , 7E A T
RMHTI A BUFER G ST ARGE . LIANRAE
e IZ TS BRRE S PR BRI g
GEIHL T SE RO LU, RS H FRFIOHG 4 2 A 1
AP ARSOR £L SRR D A b 1 3
JHE PR AT Al P e BRI R, Tk R R MRS
JEE REA 1 2 I 7 2K

1 585y
L1 YR 26:05]

HF2500 74 &5 550 % fiy SR b Fil CS8T8A RIZT Ak
AR AT AL U RS A il i A R | | i s
% 2.5 kW, E %55 % 18 MHz, AL104 BH FK
- (CHERE) - SRR 2 A IRAFD) .

W % 5 (AR AR : @25 mm x 25 mm, 1200 °C
YSP

AR w(C) <0.001% ,10(S) <0.0005% | ;5550
[w(C) <0.001% ,w(S) <0.0002% ] ; 4tiik)g [ w
(C) <0.001% ,w(S) <0.001% ,fifif <1.25 mm] .

AR (BEANT99.5% ) .

THRFA < v A5 o, T R RN JE K R R B (A
Qo) o WA

+ M€ B 4> A5 dE W) L. GBW 07401 ~ GBW
07408 .GBW 07423 ~ GBW 07430,
1.2 SEusJ5ik
1.2.1  FEAhAbEE

TR PR UER B AR CRiEAE <74 pm) |
BWoK , 2T IR B E , BEKEFE S AE 105 °C 4t
FAP TR L b RE A TR P& .
1.2.2 Jpiinik

FEULIATT R I I, R T ROF 1
HE, W) 0.4 g SEBE R THIRN B E, FHE
TFREL 0. 0500 g MRS IEFRAERE 5 T35 b, i
)i H S AR ORI FEPR YRR S
5 —/ N2 1.7 g Bk,

EAE HF2500 7Y e 00 2% W R B2 71 43 B A it
SCES PR B R) 38 5 Ry <V VR[] 50 s, TR B[]
— 140 —

0 s, INFAMSTE] 20 s, 73 Hrif 1] 40 s fe R DLBK (Bl Y
A (w) FE R B AR T4 R o

2 HRYE
2.1 FrAERERE

FH T b S A B T A A R RGN PR R i, R
FEEEI 2 /0 EAE R W R a2 15 RE TS0 A BE  FR AL |
TSI TR SE o R AT POPREER , T R HER
T2 - SRR i b 1 SR (TC) AR

F A br E ) it GBW 07408 [w (TC) Ny
1.93% +0.13% ,w(S) }0.0126% ] #17ik5: . 47
BIFRIBGZ IR AERE 5 15.30,50,70,90,120 mg T 6
DHIRNIEINA 1.7 o #5000, ARPE LI 45 R 53 5
222 B BRI E (L S AR AR RS R I B L ]
PAFE H B R R AT E S AN R M
2 R BREE RN G I SE 2 R 5 AR
FEEEAE 40 ~ 70 mg I, &L Z5 RAL AR AE(E ; FRAE
PN JUINAT A5 R A o

AR DAL 185, 2% 1 1 — U IBURE ] s 00 7 Btk
AN , VEFFRRFE RELE 40 ~ 60 mg,

X
O20f ‘\'\*\—’\_‘\'
=
B

50 T00
Migg/mg

Pl 1 BRRE R SRR I 5
Fig.1 Effect of sample dosage on analytical results of total carbon
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Fig.2 Effect of sample dosage on determination of sulfur
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Table 1

Effect of pure iron flux dosage on determination of

total carbon and sulfur

79I B B wy/%
Mg/ 8 Mg/ 8 TC S
0.0525 1.53 0.023
0.1 0.0500 1.5 0.022
0.0503 1.5 0.023
0.2 0.0504 1.5 0.024
0.0500 1.56 0.025
0.3 0.0507 1.56 0.025
0.0530 1.57 0.027
0.4 0.0501 1.57 0.027
0.0506 1.56 0.025
0.5 0.0520 1.56 0.026
0.0499 1.57 0.026
0.6 0.0503 1.57 0.027
o 0.0517 1.62 0.028
' 0.0517 1.62 0.027
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Table 2 Detection limits of the method
wy/ %
WiKH
TC S

1 0.003 0.0005

2 0. 004 0.0005

3 0.003 0.0005

4 0. 004 0.0006

5 0.003 0.0005

6 0. 004 0.0006

7 0.003 0.0006

8 0. 003 0. 0006

9 0. 003 0.0005

10 0. 004 0. 0006

11 0. 003 0.0006

12 0.003 0.0006

T 0.0033 0.00056

PRt 2% s 0. 00047 0. 00005

3s 0.0014 0.00015
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Table 3 Accuracy test of the method

O R W% s
TMAE) an o i - —
o st FREf RE/%
2T Mg/ 8
TC S TC S TC S
GBW 07402  0.0633 0.74 0.023 0.75 0.021 -1.3 9.5
GBW 07403  0.0560 0.54 0.0118 0.55 0.0123 -1.8 -4.1

GBW 07408  0.0655 1.93 0.0137 1.93 0.0126 0.0 8.7
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Table 4  Precision test of the method wy/ %

GBW 07408 GBW 07424 GBW 07426 GBW 07430

e

wH TC S TC S TC S TC S

1.93 0.0125
1.91 0.0119
1.92 0.0138
1.93 0.0148
1.94 0.0138
.92 0.0155
1.88 0.0136

8 195 0.0141
SEHIME 1,92 0.0138
FRUEME 1.93 0.0126
RSD/% 1.10  8.38

1.57 0.023
1.55 0.023
1.55 0.028
1.59 0.027
1.61 0.027
1.59  0.026
1.57 0.028
1.58 0.026
1.58  0.026
1.57  0.027
1.31  7.69

1.51 0.0157
1.49 0.0151
1.51 0.0158
1.52 0.0166
1.51 0.0163
1.51 0.0144
1.49 0.0156
1.51 0.0166
1.51 0.0158
1.50 0.0154
0.70  4.81

0.97 0.0252
0.99 0.0257
1.01 0.0255
1.03 0.0247
1.01 0.0266
0.98 0.0250
1.00 0.0254
0.99 0.0253
1.00 0.0254
1.00 0.0261
.91 2.22
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