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Optimization and development of a method for the determination of soil

cation exchange based on spectrophotometry
Wang Junjie
(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese
Academy of Sciences, Beijing, 100085, China )
Abstract: In order to accurately determine the soil cation exchange amount, the method was
optimized and developed on the basis of " Soil quality-Determination of cation exchange capacity
(CEC) -Hexamminecobalt trichloride solution-Spectrophotometric method " (HJ 889-2017).
Using ultrasonic extraction instead of the traditional oscillatory extraction, It was determined that
2.8 g of soil samples were added to 40 mL of leaching solution, the pH of the solution was
adjusted to 840.5 with 1 mol/L sodium hydroxide, ultrasonic extraction was performed for 10 min,
and filter paper was used instead of centrifugation. 1.66 cmol/L[Co(NH3)s]Cls solution was

directly used as the experimental condition of blank sample. Validate the experimental conditions



and test methods. The results show that the method has good linearity in the range of 0~1.49
cmol/L, the linear coefficient is 1; the detection limit of the method is 0.7 cmol*/kg, and the lower
limit of quantification of the method is 2.8 cmol*/kg; The determination results of 10 soil
reference materials were all within the certified value range, Relative standard deviation (n=6) in
0.28%~2.68%, showing good precision and accuracy. The ultrasonic extraction-
spectrophotometry method is accurate and reliable for the determination of soil cation exchange
capacity, the operation process is simple, the work efficiency is improved, and it can be applied to
the detection of batch soil cation exchange capacity samples.
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Hexammine cobalt trichloride
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SRS ERAR - R LASE I P KA B e AR, SERRIIR R R B
4 F S0 KA S 2 (R T, 2 R RO B A (IS S B 33 R 1 RO
AR, SENE S BB, 205 1.66 cmol/L[Co(NHa)s]Cls ¥ i HI O A M
0.9475, S4G FH /KA 380 it 072 9 R I RO B2 A9 0.8845,  IHIE B [Co(NH3)6]Cls
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cmol/L[Co(NHs)s]Cls A A2 FARE i o
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43 % H 0.00, 1.00. 3.00~ 5.00. 7.00. 9.00 mL =& b/ NEAHERT 6 4 10 mL
Peta e, /KRR RIbRLR, BE4J08 0.000, 0.166. 0.498. 0.830. 1.16. 1.49 cmol/L
M RIUBRHER IR TR 475 nm AL, PAACAZE, e ot E . L= N2 AR
TR BE MM AR, RO RE AR Ar v 2k, 45 RAE 0~1.49 cmol/L Ji [ W2k MR R IR
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s BRI AT ARAE R T B S BOTB S ALL2 ok T8 o FEVE RO
BRI A MLD=0.01/b, 3Urh b NEIHELAIR, HEAERNE 2, AT LI EA
2.8 9, ZIRBABFA 40 mL i, Z A H PR 0.7 cmolt/kg, DL 4 546 IRVE A 7 e &
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CEC 0~-1.49 y=0.5762x + 0.0004 1 0.7 2.8

2.3.2 FEE BERIMERS B

X 10 AN A S A PREY) R (GBWO07412a. GBWO07413a. GBWO07414a.
GBWO07415a. GBW07416a. GBW07417a. GBW07458. GBWO07459. GBWO07460-.
GBWO07461) #t47 6 RIME, &M E K ME AR PRt 22 (RSD) , K& %5 EEANE
WFE L5 R LR 3. MR 41, RSD N 0.28%~2.68% (n=6) , FRWIi%J5i2h5 5 i,
FEATHTEER o W B -5 5 B % LU 2347 vl il s 5 SRS ZE DGIEAR Y BBl P, 158 I 2 T
FER o
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PRAER 5T 7€ E/(cmol*/kg) - 1E IEfH RSD/(%)

1 2 3 4 5 6 /(cmol*/kg) - /(cmol*/kg)

GBWO07412a 214 216 216 216 214 216 21.5 21.6+.4 0.50
GBWO07413a 135 133 136 132 134 134 13.4 12.840.8 1.13
GBWO07414a 172 170 172 170 172 17.0 17.1 17.0+.0 0.58
GBWO07415a 19.0 19.2 188 19.0 189 191 19.0 19.0+.0 0.67
GBWO07416a 101 96 100 95 99 95 9.8 10.040.6 2.68
GBwO07417a 18.8 19.3 18.8 193 188 193 19.0 19.7H.1 1.36
GBWO07458 31.1 314 311 313 302 304 30.9 31.0+.0 161
GBWO07459 141 140 140 140 141 140 141 13.840.7 0.17
GBWO7460 93 91 93 92 91 91 9.2 9.6+.3 111

GBWO07461 20.7 20.7 20.6 20.6 20.7 20.7 20.7 20.222.0 0.28
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