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ERFRMEATE : GNM-SNA-001—2013, p (Na) =
1000 mg/mL, EZRA 48 KT AR L ;

BEFRUE W : BWB 2453—2016, p (Mg) =1000 mg/
mL, JtEtdt it ARG b 5

BRFRETR IR : GNM-SK-001-2013, p (K) =10.00
mg/mL, EZA O8RS EHTIRAT G ;

SCEG K ZHEFK (HFHR 182 MQ/em ) 5

AL & i S (AL A N A S UGB R

B0l BRI 5 .00 TDSG, sl
4000 r/min;

pH i VR #E PHS-3E &Y pH i1

HL R G 55 B IR A TEAL . FEER K ICAP
7000 SERIES.
1.2 SRk

Y B R XL T 5 2k 2 mm FL A2 075 1) - AR
500¢g, i A 100 mL [B JiE 2 0 &, B A 50 mL
70% CPEHWE, FH#E 740 8 4 30 FE 30 min, #FE
R FRELEE L, ORI, FimA
30 mL70% CBEAWE, W IEasE 5 min, 4kEES
DRI, BEIA 30 mL 70% CEERRER iR
TAHE, RIGKITC CI F1S0,”, ZUpEEh st

TE LR PR A5 R0 B 04 R i A 60 mL 54k
B - CBEACH, SEREIERE 30 min, FEELL, K
UEW AL B 250 mL Z5 R, 4RZENA 50 mL 22
ek, ERE UL PR T S 3 IR, me A Ak
HATRESS

YE i i B 3R 3R T 50.00 mL,  FE AL AR
150 ~ 180°CZE T, RHFMA 10 mL (1+1) Fidh
PR i f ks, FIZRIR/KBEA 100 mL A8, &
2o AENACHNERT . B, 5. BRI, SRATH
TG A B AR R I
1.3 TAEMZE

1M ER O B L BN AL BEARUMETS L,
fic i B p (K. Na, Mg) =200.0 pg/mL, p (Ca) =
2000.0 pg/mL FRifERE £

W — e A, BN B BERRUMENT R,
3 E T —41 100 mL 25 =, A 10 mL HCI
(1+1) #idhmR, HMZEMK 2B, FH e (K.
Na, Mg) =0.00, 0.20, 0.50, 1.00, 5.00., 10.00,
20.00 pg/mL, p (Ca) =0.00, 2.00, 5.00, 10.00,
50.00. 100.00. 200.0 wg/mL, ¥&5145H,
1.4 iz
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AL ITIELL,, ARSCHESE K: 766.49 nm, Na:
589.59 nm. Ca: 422.67 nm, Mg: 285.21 nm 2k ot
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SHNERS (1/2Ca™) (emol/kg ) = %
(1)
SEHEERE (12" ) (emolleg) =—22 X ()
SR (K°) (emollkg) = —20KE 0 (3)
SEHHER (Na®) Cemollig) =—L2XE_ ()

K, p(Ca). p (Mg). p (K). p (Na) 4351H
A b v A 2R R Tl 05 0 R A5 3] 44 0 R e 4
B BT BNAYHREE, BT R peg/ml; V FRR AR
TE R MELE B, BN mLy m F R FRBGRFE K
JFHR BB, BN g5 2004, 12,16, 39.10, 22.99
Gy 3RS (12Ca™) . B (12Mg™) . 4 (K') . 4l
(Na") FUBE/RIBTEEAVEUE, HH gmol; ts TRk
85 10 27 mmol/kg #54 emol/kg AYHIE R EL

2 EREHH

2.1 HIARER AT
ARSI A HINH IR 22 M . R . IR |
MK NS 22801 5 b XA R A K
PEEIE LA, BAFERCPATSCE 10 £, 3t 50 4>
AORERE S, SR 3 FORT R TR B )7 2 O
Vi - WRUE S e U8 Q4R G I - B0 - F i
P OGS BEFE - B0, 5 H KRR & 10 ) E
SEOOPIE LR 1, AREW: RAO A niab 2
BF, 5 A Y AE X 22 43 0 o 1.12% ~ 5.93%,
@77 A AT AL BT, 5 AR Y AR X 22 53 0 R
1.43% ~ 6.73%, J7AHTALBERT, 5 AFES AT
T 2Z 53 51K 0.48% ~ 4.97%. 3 T A [6] () i 4k 3 )5
X, LSRG EE R IC W2 5, (R e b3
Hemkesh e, MFFZA G AbEER ] @y =X b
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QFRG I - B0 - T ORIk - 50

HIX R LR 10 YCOFHIE A 22 10 WOP4(E A 22 10 WOP4(E A 22
(cmol/kg ) (%) (emol/kg ) (%) (emol/kg ) (%)
HA2EM 1% (pH785) K 0.37 391 0.35 4.37 0.37 2.14
Na 0.42 4.40 0.43 433 0.42 3.26
Ca 5.69 2.20 5.71 1.90 5.84 0.48
Mg 234 5.40 2.45 4.40 2.55 1.42
R 2% (pH9.07 ) K 0.66 2.77 0.63 2.76 0.68 1.25
Na 2.25 438 232 3.17 2.33 1.08
Ca 3.78 232 3.50 2.68 3.78 1.29
Mg 2.74 3.29 2.73 2.06 2.81 1.58
WALEEY; 3% (pH8.60) K 0.55 4.48 0.55 2.49 0.56 1.85
Na 0.23 5.93 0.23 6.73 0.24 2.66
Ca 8.43 1.43 8.43 2.26 8.48 1.85
Mg 2.14 3.97 2.13 2.75 2.12 1.10
KA 449 (pH931 ) K 0.87 491 0.87 3.33 091 1.90
Na 3.00 3.69 3.06 2.56 3.02 0.87
Ca 3.32 478 3.30 2.78 3.45 0.58
Mg 2.33 5.13 2.46 4.17 2.45 0.77
NEEd 5% (pH831) K 0.62 3.48 0.60 4.42 0.62 2.05
JeRry -2 Na 0.21 522 0.21 6.54 0.21 4.97
Ca 9.78 1.12 9.73 1.43 9.78 1.10
Mg 2.16 3.92 2.14 2.67 2.16 1.68
AL (A) 3 5 2
AL BRI (d) 2 1

22 JriEEEE

ICP-AES ¥ Il 22 #f 7T % 766.49 nm. 4170 &
589.59 nm. 4570 % 422.67 nm. £ 7T % 285.21 nm
AR TS R, BEER L, B s G,
DLSR BEAE X AR VR B (pug/mL) 2l AR fE 42,
mE =R 4 FR. WER T LUE 1 S8 et 40
BLOES . BEARMEIR R R PER S R KT
0.9996, AL LR MIE R T, APk RE, K
HRRAS
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B4 HelEsEeRgE TIEM

2.4 J7EEUERR A %

3 X O K B RS A Y
GBW (E) 070338 (ASA-17) . GBW (E) 070341
(ASA-20) #AT 6 RFATIN E, sCHeMEBR. B4,
B OBES m A R TEARUEEL VS I N, AR
BRLOEG BEARRIAR AR 25 S0E 5% LA, DTk ER
PERAE, s R L% 3,

F2 MHRIWMELER  (cmolkg)

Hir's K Na* 1/2Ca™ 1/2Mg™
25 1 0.067 0.088 0.060 0.032
Z31 2 0.051 0.076 0.063 0.017
113 0.058 0.085 0.080 0.023
= 4 0.073 0.075 0.074 0.016
ZHS 0.057 0.068 0.069 0.017
ZH6 0.051 0.062 0.091 0.032
27 0.064 0.082 0.055 0.017
2511 8 0.063 0.080 0.086 0.016
2H 9 0.058 0.064 0.057 0.015
Z211 10 0.076 0.063 0.071 0.021
211 0.069 0.069 0.092 0.016
FE(E 0.062 0.074 0.073 0.020

B 2% 0.008 0.009 0.013 0.006
3 fiibrifE
X 0.025 0.028 0.040 0.019
P2

R3 AEBENETEIBRUESR

FEM AR ST MEME (emol/kg ) TFEME (emolkg)  PRIEMEIER (emolkg)  FRIEMZE (%)
ASA-17 Ak 0.82, 0.84, 0.83, 0.80, 0.80, 0.83 0.82 0.83 + 0.04 2.04
AN 0.49, 0.50, 0.50, 047, 0.45, 0.46 0.48 0.47 +0.08 447
S 747, 7.59, 7.68, 7.34, 720, 7.57 7.48 7.40 £ 0.50 2.38
AR 2.15, 2.39, 231, 2.31, 229, 2.18 227 221+0.14 3.96
ASA-20 el 0.49, 0.50, 0.52, 0.48, 0.47, 0.49 0.49 0.50 +0.05 3.50
SR 0.28, 0.30, 0.29, 0.31, 0.32, 0.29 0.30 0.30 £ 0.06 4.93
S 7.62, 745, 7.61, 742, 738, 7.61 7.52 7.40 + 0.60 1.46
SR 1.44, 132, 1.29, 1.35, 1.44, 1.40 1.37 1.36+0.10 4.60
o~ [3]  97xf HHERMADHTFM [M]. dbat: Rk A,
3 Hig 1988.
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U A, e A T L FRCR R Oy T L R’ (8], kst s ARSEMEARLTE, 2008.
I3, RS T 2D GRE T s et 80 . 40, (6] iy, Fuase, BAMEAS, 45 fRVE RS M EAS Bl o
5 OBE AR, SESER . VTSR . KRR JRERESE (1], HHE, 2014, 51 (1) 82-89.
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THRAMEHE, 2007, 325 (5): 46-48.
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The method of magnetic stirring-inductively coupled plasma emission spectroscopy to determine exchangeable bases
in calcareous soil

WANG Hua, HE Zhen-yun, LI Kai-xue, ZHANG Qing-hua, WANG Yu-gong, YU Zhi-feng ( Third Geological and
Mineral Exploration Institute of Gansu Geological and Mineral Development Bureau, Lanzhou Gansu 730050 )

Abstract: Soil samples were extracted by magnetic stirring and centrifugation, and four salt groups of exchange potassium,
sodium, calcium and magnesium in sample exchange fluid were determined by plasma emission spectroscopy. A set of
determination method suitable for batch agricultural soil was developed, which was simple, efficient and energy saving,
stable and easy to master. The detection limit was exchangeable potassium 0.025 cmol/kg, exchangeable sodium 0.028 e¢mol/
kg, exchangeable calcium 0.040 cmol/kg, exchangeable magnesium 0.019 ¢mol/kg. The determination results of the national
certified standard substances were consistent with the recommended value and met with the quality control requirements.

Key words: magnetic stirring; agricultural soil; exchange potassium, sodium, calcium, magnesium; plasma emission

spectrum
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