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Table 1  Experimental results under different oscillation time
and distillation time
PRI CEC MEFI(H | Z%I8MR CEC JEFI9fH
(min) (‘emol/kg) ('min) (cmol/kg)
5 18.9 1 1.45
10 28.0 2 28.3
15 28.8 3 30.8
20 30.2 4 31.0
25 31.0 5 30.9
30 31.2 6 31.1
35 31.0 7 31.0
40 31.2 8 31.0
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Table 2 Experimental results under different sulfuric acid

concentration as titration agent

B FURRIE (mol/L) g 45
0.0005 0.001 0.005 0.010 0.015 0.020 0.050 0. 100

MESH

TR (min)  10.82 6.93 4.00 2.22 2.31 2.03 1.86 1.73
KPR (0.01cmol/kg) 1.88 2.16 7.60 4.06 1.43 1.06 3.57 12.88

RSD(% ) 1.58 1.53 1.46 1.01 0.87 0.75 0.72 0.69
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Table 3 Experimental results under different indicator ratio
conditions 2 4.1
VIR« SHTES R T Al S 4 R RSD
VOERHEZk)  (emol/kg) (emol/kg) (%)
5:1 0.000 0.000 0.000 0.000 -
2.5:1 0.000 0.000 0.000 0.000 -
1:1 0.000 0.000 0.000 0.000 -
1:2.5 0.054 25.22 25.00 24.94 0.59
1:5 0.056 25.04 25.11 24.92 0.40
1:10 0.084 24.72 25.14 24.60 1.13
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Table 4 Comparison of accuracy and precision obtained by this methods and standard method

AT Mol bR LY/T1234—1999
BRI T CEC YEMH
g (emol/kg) CEC 43 IR i CEC ML F-24{E | RSD CEC 43tk (e CEC Ui~ F-#4{l | RSD
(‘emol/kg) (‘emol/kg) (%) (‘emol/kg) (‘emol/kg) (%)
19.7 20.2 20.0 19.7 19.5 20.4
B 461 2 2 20.1 1. 20. 2.22
CBWO746 0= 20.4 20.3 0 3 1198 20.5 0.0
. 30.6 31.2 30.7 29.9 30.7 31.2
GBWO07458 31 x1 311 30.2 30.8 1.31 30.1 31.3 30.6 2.05
. 18.7 19.0 18.8 18.3 18.9 18.6
GBWO07415a 19 +1 192 191 19.0 1.09 190 18.2 18.6 1.86
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Table 5 Comparison of the operation procedure of this methods and standard method
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Rapid Determination of Soil Cation Exchange Capacity by Automatic

Kjeldahl Analyzer after Oscillating Exchange and Suction Filtration

MA Yi-fei' , ZHANG Ni'*, WEI Zeng', GAO Wen-xu', WANG Kui'
(1. Xi’ an Northwest Geological Institute for Nonferrous Metals Co. , LTD. , Xi’ an 710054, China;

2. Institute of Analytical Science, Northwest University; Shaanxi Provincial Key Laboratory of Electroanalytical

Chemistry, Xi’an 710069, China)

HIGHLIGHTS

(1) Sufficient cation exchange between the sample and ammonium acetate solution can be completed by oscillating

for 25min.

(2) Extra ammonium ions can be removed quickly by vacuum filtration.

(3) The analysis of one batch sample (100 pieces) takes only 12 hours.
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ABSTRACT

BACKGROUND:; The industry criteria of determination of soil cation exchange capacity (CEC) (LY/T1243—
1999 ) uses centrifugal separation combined with manual distillation and titration, which is complex and time
consuming.

OBJECTIVES: Determination of soil cation exchange capacity by automatic Kjeldahl analyzer after oscillating
exchange and vacuum filtration.

METHODS . The acidic and neutral soils were treated with ammonium acetate, the calcareous soil was treated with
ammonium chloride-ammonium acetate, and the cations were quickly exchanged and cleaned by shaking and by
using suction filtration equipment, and adsorbed by a fully automatic Kjeldahl analyzer. The ammonium ion was
measured to calculate the CEC value.

RESULTS: The experimental results show that, under the optimized oscillation and distillation, concentration of
titration acid and ratio of indicator conditions, the analysis of one batch sample (100 pieces) only takes 12 hours.
Compared with traditional methods, the detection time is shortened by nearly 80% . The results of national standard
materials determined by the proposed method are in accordance with the certified values, the relative standard
deviation is less than 1.5% (n=35).

CONCLUSIONS: The method eliminates multiple centrifugation operations, solves the problem of low component
loss and CEC measurement value deviations, and improves detection efficiency and accuracy. This method has a
lower cost than the forestry standard method, and has high operability and is suitable for analysis of large-scale soil

samples such as environmental quality assessment and regional soil sampling surveys.

KEY WORDS:: oscillation; leaching; fully automatic Kjeldahl analyzer; ammonium acetate ; ammonium chloride-
ammonium acetate ; soil; cation exchange capacity
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