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Effects of simulated acid rain on leaching loss of base ions and
molybdate ions in calcareous purple soil
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(1.Key Laboratory of Mountain Surface Processes and Ecological Regulation,
Institute of Mountain Hazards and Environment, Chinese Academy of Sciences,

Chengdu, Sichuan 610041, China; 2.University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: [ Objective | The effects of acid rain on the leaching loss of base ions and molybdate ions in purple soil
were analyzed in order to provide a scientific basis for understanding fertility changes and nutrient management in
purple soil under acid deposition conditions. [ Methods] Taking the calcareous purple soil developed from the

parent material of the Jurassic Penglaizhen Formation (J; p) as the research object, five leaching solution
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treatments were established to simulate acid rain with pH values of 2.5 (T ), 3.5 (T, 4.5 (T, 5.6 (T, , and
7.0 (deionized water, CK). [Results] @ The pH value of the leachate showed a trend of rapid decline followed by
gradual stabilization. In the early stage, the pH value of the leachate decreased by 6.17%, 8.05%, 3.75%,
3.70%, and 2.01% for T,, T,, T;, T,, and CK, respectively. In the later stage, it stabilized within a range of
+0.2 of the pH value of the 10th leachate. After two years of simulated acid rain leaching, the pH value of the
leachate in T,, T,, T;, and T, decreased by 0.22, 0.39, 0.32, and 0.29, respectively. Compared with the CK,
the soil pH value decreased by 0.67, 0.62, 0.56, and 0.46, respectively. @ The contents of base ions in the
leachate exhibited a fluctuating decline with increasing leaching cycles, and the total leaching amounts generally
decreased as the pH value of the leaching solution increased. The total leaching amounts of K* followed the
order: T, > T, > T, > T, > CK. The total leaching amounts of Na" followed the order: T, > CK > T,, T,
T,. The total leaching amounts of Ca*" followed the order: T, > T,, Ty > T, > CK. The total leaching amounts
of Mg*" followed the order: T, > T, > T, > CK, T,. The total leaching loss amounts of base ions were in the
order: Ca®" > Mg’" > Na" > K. @® The Mo'" content in the leachate showed a fluctuating decreasing trend ,
and the total leaching amount generally increased with increasing pH value, following the order: CK (59.22 pg) >
T, (56.11 pg) > T, (52.42 pg) > T, (41.03 pg) > T, (39.56 pg). Mo'" was positively correlated with pH
value and negatively correlated with K" and Ca’". @ A synergistic relationship was observed between the leaching
loss amounts of base ions and Mo*". As the leaching loss of Mo'" increased, base ions first increased and then
decreased. The total leaching loss amounts of K' , Na', Ca”" , and Mg"' reached their peaks when the total
leaching loss of Mo'" reached 46.11, 46.11, 44.51 pg, and 46.11 pg, respectively. [Conclusion] The T,
treatment of simulated acid rain (pH = 2.5) results in the highest leaching loss of base ions but the lowest leaching
loss of molybdenum. The leaching loss amounts of both base ions and the trace element molybdenum in the T,
treatment (pH = 4.5) are at relatively high levels, indicating more severe nutrient loss.
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Fig. 1 On-site setup of soil column experiment
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0.29,0.20,0.39,0.38,0.56 pg/kg. Hi& 6b A%, Mo*'
W B RN CK(59.22 pg) >T,(56.11 pug) >T,
(52.42 pg)=>T(46.03 pug) = T,(39.56 ug)(p<<0.05).
24 pH.HEBTFE5HMXER

H1 5 1 AT, LIk 2 a [ T )5 9 03 pH (. 5
K', Ca?" ik 2k i 22 W 3% T A 56 (p<<0.0D), H. pH {H
5K, Ca? ik R i A OC R B o Bl D —0.73 A
—0.84;pH 5 Mo* " 2k & S I 25 1IEAH 56 (p<<0.0D),
THEBIMERBON 0.85; Mot A5 KT, Ca? ik gk
R TSR (p<<0.01) , M & R B0 3 —0.65
F—0.76, K tkAktE 5 Ca? , Mg ik i A0 1 2% 1F
FHOE (p<<0.01) , A & R Eh 43 4 24 0.93 #1077 ; Na ' ik
St 5 A AR A OGRS HOR W

WF 98 45 S (B DHFE B KT, Na",Ca™" ,Mg* ik 2k
S5 Mo kR SR LA RUR B KT, Na",
Ca™ F Mg™ ik J¢ S i 43 Bl 7E Mo* Ik 2k JEvit hy 46,11,
46.11,44.51,46.11 pg B ik 206 AE , H L & W (8 53 51
4 109.14 mg, 290.75 mg, 4.15 g fl 323.79 mg. 7
Mo* itk Ak B s ik B (E AT, K, Na®, Ca®" #l Mg ik
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Fig.5 Total leaching loss amounts of base ions in leachate under different acid solution treatments
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Fig.6 Leached content and total leaching loss amounts of molybdenum in
under different acid solution treatments
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Table 1 Correlation coefficients between pH value, base ions and total molybdenum leaching loss amount
I H THEPHM KM E/mg  Na'ifdkit/mg  Ca¥likdkdt/g Mgttikdd/mg Mo kg ug
T pHE 1
K' k&4 /mg —0.73" 1
Na " #k kit /mg —0.01 0.29 1
Ca* kit /g —0.84" 0.93" 0.19 1
Mg® kB /mg —0.49 0.77" 0.35 0.68" 1
Mo' kK i/ pg 0.85" —0.65" 0.18 —0.76" —0.15 1

VE R AE p0.05 KA KA 1.3 5 #3815 p=0.01 K A KA 8 3 .
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Fig.7 Fitting relationship between total leaching loss amounts of molybdenum and base ions
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