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FIVT VL3 GBWO7416a ( ASA-5a), MR 135,
B VG A8 LT 7 SE SR A 5T I A 8 R, AL
AR EY e E+ (HTSB-1) | BRI+
(HTSB-2) . T E#EW+ (HTSB-3) FIH M HER+
(HTSB-4), VLI Rt 35

fEIR A gl , HARRI bR VLA, 350 4)
Bréli; K LBETK,

WER h - MR P U RIUBE R A
[Ca (H,PO,) , - H,0]204 g% T1LZ R % W
[ ¢ (CH,COOH ) =2 mol/L ] Hr,

SACES PG (H TAKPE 1) . FRECE L
5 (CaCly) 1.50 g K, M2 1L,

BRARTEN 45 . p =1000 mg/L, T8 A7 E bR
Vi, W SRR AR R A IR 200 me/L AR
WA o
1.2 WKk

FRIGE 52 2 mm G 5 KT KA 5.0 ¢ T 150 mL
HEH P, A 25 mL#E R $h - 2 7R $2 Bt
W, TEEIMZE, WE RN 15 ~ 30°C, PRy hatEh
30 ~ 120 min, $RGMFN 120 ~ 250 r/min, HEH
SERUG, HEOHLELL, PR T g, 5
EEVIFS5 ~ 6 mL, FRIEFAIERE T 25 mL &
FEWEAE T, WERIZE 10.0 mL B0 T 50 mL B
PR, FER AR BN, A 0.5 mL fiSERE LA HL
Y. RAYRSE AR, SREIMIREIT T, K
WA 10 mL @8, @25, AT 045
pm 7K RIS AR

AR HHE (pHE = 7.5) A ALAS A W 4R HL
i, HAw . JRsata . SEBORE KA E S
WEIREL — ZPRPREI—FF, FURSRHGRIRNE A A M
1.3 USRS HHME

FHRIIRN 1.5 kW, B ELES, FhA
Wi 0.8 Limin, FHBIARE N 0.2 Limin, #41X

W 15 Limin, 3 WIS EE A 15 mm, JCRS
Hritsk H 181.975 nm,
14 Rt 2zl

4% 9 W% B AR 200 me/L 1Y bR AE T W 0.00.,
1.00, 3.00. 5.00, 7.00, 10.0, 15.0 mL F* 100 mL
oD, e FRYE A RO R v it 2
fadh — CFRPEIGREZS, ME A KM -3 U i)
T £ fif AL B R IR 2 25, 43 B 10.0 mL A5
HE RIS S IR AL BRI TN AR S 2 45 F 10
ml 85, BIEA B 6 0.00, 2.00. 6.00. 10.0,
14.0. 20.0 F130.0 mg/L B9 TAERNERVETR (2RI
HES IV B MEC R I, AR HRE M 1 B AL
R AR ARV BIN, NG R B
AIRE SR EEEE N 2 ~ 150 me/kg ).
1.5 R

SIHTHT, SR AR R IFALHA 30 min DL L,
FH (1499 ) RSFRVS R vh e RS0 L 225 R BEAE % 2
A%, fEobrfEoa)s, @iz, frdr
R L AR [R] 4 254 AR 2 25 AR

2 RS54

2.1 PRBURE PR

A A R G A R B, A A
AEAR] 25 PE I R AR 2 i A5 4 T BRAS K i AE 1k, 4
IBUIR XA 0 I 5 M B i, AR B0 e i 4 4
BUEAMEY . VIPHLT3E 4 GBWO07416a ( ASA-5a) |
BEPH 2%+ (HTSB-1) . BEVG BT 4 (HTSB-2) .
THRAEER L (HTSB-3) FIHMAEE L+ (HTSB-4 ),
R %5 THRBURE 7518 15, 18, 20, 22, 25,
30 CH X 5 S5 S A 52 e, A B A [ [ 72 7E 60
min ., PRZAIRE EFE 180 v/min 54T, i HE
TEFE R AT AR RIELEE T AR e B, I 25 51 L
T (KRB 3 WE (2558 ).

F 1 AERBUREXNEZSERHZNT (mg/kg )
PEWORE (°C)
HEdh G UEF{E
15 18 20 22 25 30
GBW07416a 96.5 101.0 108.0 113.0 118.0 127.0 104.0 +13.0
HTSB-1 31.9 33.1 33.8 34.1 345 35.2 326+1.7
HTSB-2 223 22.7 23.0 24.0 24.3 25.1 232+13
HTSB-3 130.0 137.0 143.0 144.0 149.0 156.0 139.0+6.0
HTSB-4 60.8 65.4 66.2 67.5 68.8 68.9 65.3+4.6
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M 1R, R AR (15 °C) W EB 41 4
RN TUES T RME, WS (25°CH 30°C)
B 43 45 SR S A UE 5 B RAE, MR BCRE N
18 ~ 22 CH P A b ofE Wy ol o 235 SR AR AE UE 15 45
SE B PRIE(E S [ PN, S BR T AR A R R w] DL 7
(20+£2) C,

2.2 PEBUICRE AR

Y5 A e B 6 e B 6] 60 min, $EHUR
FEFRHIAE 20°C 4T, (1 TS [F] 4 35 00 %6 5%
P TR, BEHUIARIERY 120 ~ 250 v/min, H
PRI ZE R L3R 2,

R2 AERBURZEIE LS RAIR00 (merkg)
FEHOFE (r/min )
Tl i UEFE
120 160 200 250
GBW07416a 91.5 99.3 114.0 119.0 104.0 + 13.0
HTSB-1 29.2 31.3 339 344 326+ 1.7
HTSB-2 20.6 22.5 243 24.6 232+13
HTSB-3 115.0 133.0 144.0 148.0 139.0 + 6.0
HTSB-4 60.2 62.0 67.9 68.8 65.3+4.6

M2 il AL, RGIE A 160 ~ 200 r/min Hif
GERBLAT, A RN S R A A IR 4 A ORI
G, KT 160 r/min BRI B2 WAL,
AR T 200 r/min B 4558 (e 0 KU, H—
FRETE IR T 3K T 200 o/min B 51 T AR S R4 5E
Fr UL, SR iatad R rh mT DR 6 4 1 415 35 R A

(180 +20) r/min,
2.3 fRE SR

P& U 1) 32 4502 00 2 A 4R 3 0 R R O 180
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)T, SEHU EIEE ) 30 ~ 120 min, BAK
ISR 3,

®3  AERENE EXTE S R0 (merkg)
PEHUETE] (min )
EnE R IS HI
30 60 90 120
GBW07416a 89.2 108.0 116.0 119.0 104.0 £ 13.0
HTSB-1 30.8 33.8 34.0 343 326+ 1.7
HTSB-2 227 23.0 24.0 24.4 232+1.3
HTSB-3 126.0 143.0 144.0 147.0 139.0 £ 6.0
HTSB-4 62.6 66.2 68.0 69.1 653 4.6
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FPAsr i 10 e, KRR = 28 I (E +3s (b A—30, MR T2 T 0.5 me/kg, HIEAIGE—ATr
W2z ), SR 4, BRYEFARME LR REE ARy 0.5 mg/kg.

T4 KHRER ( mg/kg)
WAL 1 2 3 4 5 6 7 8 9 10
[irddRaiEles 0.38 0.41 0.42 0.36 0.34 0.31 0.32 0.36 0.4 0.38
AR 1 0.26 0.32 0.36 0.40 0.41 0.24 0.28 0.31 0.35 0.28
FEIMHE Rt 0.368 ., A KT 0.321
T A 2 Rt 0.037, K1 0.058
£t B TRTE 0.48. A1/KME 0.50

F CTRMET HE CRRMERUTELEE” (pH<7.5), CARMET H8 BT (pH=75),

2.5 7 L EE RIS 5 PIPE AR AE(E L BN, AR 22/ (<5% ), HER

VEHE T 3MAAIEAREY BT, URBIARRERIAN B, AR IR S AR AR MR 2E (n=6)
FIE, Eﬁﬂﬁl‘ﬁﬂmﬁa@i%, QAR I 247% ~ 4.59%, FIHZITERINGREE, HE
(#£5) MRS ATH, HPEREDFROMESER e,

RS5 AEEBEMBEE

SEEIE RAXIARE R AR

[EaE R 1 2 3 4 5 6
e (mghg) M2 (%) (mgkg) (%)
GBWO07416a 102.0 105.0 116.0 110.0 109.0 105.0 108.0 4.59 104.0 £ 13.0 3.85
HTSB-1 33.8 32.5 33.1 33.8 33.5 31.7 33.1 2.51 326+1.7 1.53
HTSB-3 142.0 137.0 139.0 132.0 140.0 138.0 138.0 2.47 139.0 £ 6.0 0.72
2.6 SEFREEASERE TR ttXﬂJ“Jiiﬁ P L IERE S EATINE 3 IR, LIS RAE M Bt

R FEATUEM O R SR, e E EA XS (3R 6),
%@ﬂ@tm9ﬁi%xﬁ#m AT XS, B

F6 ANFESHRAETEILTER

Ak AT (mglkg) PRI % (me/kg) ARXR2E (%)

WAL AR (RTE) 239 212 5.99
WALRTKRE A (R 55.5 56.2 0.63
LTI (RtE) 222 23.6 3.06
FAKARR L () 34.1 375 4.75
LR TS+ (AR ) 30.2 33.4 5.03
MRGH 2L (AR 75.8 72.6 2.16
BRPTAE L g2 b (R 26.5 22.4 8.38
U SR A (FORYE) 32.7 33.8 1.65
JIVRSE AR (Rt ) 61.4 56.9 3.80

AR S5hrEIT: (NY/T 1121.14-2006 ) i#F 224 0.63% ~ 8.38%, /NT 10%, ViHHIZ T
ATHX R, SEBR 3 M P A RO I 2 AT FE I R AN TR S B A S B S AR v v T
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Determination of available sulfur in soil by inductively coupled plasma emission spectrometry with constant
temperature shaker extraction

XTANG Yong" >, XIE Li-rong" >, YI Tian-fang" >, DENG Nie"
Test, Changsha Hunan 410000; 2. Key Laboratory of Southern Farmland Pollution Prevention and Control, Ministry of
Agriculture and Rural Affairs, Changsha Hunan 410000 )

>, LIFa"? (1. Hunan Division of GRG Metrology and

Abstract: A constant temperature shaker is used to pre—treat the available sulfur in the soil, and the inductively coupled
plasma emission spectrometer is used for testing to establish a new detection method for soil available sulfur. The result shows
that this method has good accuracy in determining soil available sulfur, and the results of soil reference materials are within
the guaranteed value range. The detection limit of this method for soil available sulfur is 0.5 mg/kg. The relative standard
deviation (n=6) of the certified standard soil samples is between 2.47% and 4.59%. Through the contrast test of actual
cultivated soil in different areas, the relative deviation of the available sulfur between the comparison test and the standard
method is from 0.63% to 8.38%. This method is suitable for the detection of available sulfur in different types of soils, and the
results are accurate, reliable, simple and quick, and are especially suitable for the detection of large batch soil samples.

Key words: constant temperature shaker; soil available sulfur; inductively coupled plasma emission spectrometer
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