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Characteristics of Salt-Based Ion and Clay Particle Migration in

Purple Soil under Simulated Acid Rain Leaching

XIE Yu, MENG Xinyun, CI En,
HU Jin, YANG Kai, LIU Bin
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Abstract: In order to reveal the migration characteristics of saline ions and clay particles in purple soil
under acid rain conditions, this paper used different types of purple soils (acidic, neutral and calcareous) as
test soils, and indoor simulated leaching to investigate the effects of acid rain leaching solution (referred to

as leaching solution) at different pH (3.5, 4.5 and 5. 5) on the migration of saline ions and clay particles

ks B 1. 2024 — 06 — 21
HETH. ERARB¥IELETE (41977002)
EZ T T, Bit, ZENFELEY TR,



2 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 47 %

in purple soil. The results showed that: O Under the simulated acid rain drenching, all types of purple
soils showed the largest amount of Ca’" loss and the highest proportion of Mg®" loss, and the loss of the
two kinds of ions showed a significant positive correlation during the migration process (p<Z0.05). Soil
pH had a highly significant effect on the loss of salt ions (»p<C0.01), and the migration of salt ions from
calcareous purple soils was significantly higher than that from neutral and acidic purple soils. @ The
change of leaching solution pH had no significant effect on migration of Ca’" and Mg’ C in purple soils,
but the migration of K" and Na" in acidic and calcareous soils was significantly affected (p<C0.05), while
in neutral purple soil, only the migration of K was affected (» <C0.05). @ The change of leaching
solution pH had a significant effect on the migration of clay particles in three types of purple soils (p<<
0.05), and calcareous and neutral purple soils had a greater risk of clay particles migration compared with
acidic purple soil. In summary, under the simulated acid rain leaching, the leaching solution pH had a
significant effect on the migration of K" and Na' in purple soils, and the loss of salt-based ions from
calcareous purple soils was higher than that of from other two types of purple soils. The risk of migration
of clay particles in calcareous and neutral purple soils was significantly higher than that of in acidic purple
soil, and the amount of migration of clay particles was significantly increased with the increase of the
number of drenching.

Key words: purple soil; salt-based ions; soil clay particles; acid rain leaching
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e, W B A R TR AR R E R, BRI HOK S TR R
TR EET B, BRI TR EERNE, BAORUL, 3 R @ bt
TR KRN N, Ca¥ >Mg"" >K" >Na . ULWI7E R LR kA B Ca® " ik 2k B K, {0 Mg™™ itk 2k
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Fefilfem, KW Na el PR E L kdm KO/ Na' &S FARESR G EMRESRE -, X2
PR Ay v P 55 8 b B AT RO A ) pH(EL, 3 AT ) T R B e e S BURE 3 T Y WA B R S A, B T A R
S L B T OE A A OGS B, MR P B T AC R A R (CEC) BRI K\ Na' | Ca’ il Mg" R fR
FERIBS 22 AR MR G R R Ca° L Me® i Toh g e LR R A, HEE
B @ A RMESRE 0 pH (EBH 5, XEERE TS A 2 Wb R s . © AREE 6+
PR HC A g 1) pHL B, R4 B B A B S F 22 e 45 7 (CEC) o X85 1 3R B A PR F7 Ca” " L Mg™ " ifiE
J1 s AEXE TR AN b L, 43 Ca®t L Mg® R RS L TS T ROK A T AR KT R A
R WLV T o JE B8 X B Ak TR VR I e A0 T % /) o 15 Y R R R RE Ty K VA i
W, AN TR pH 58 60 B RE S BOR . TR —E B E S R R, HRAE TRE M. didk 2
AR, T K Na | Ca®' | Mg®' ZIH YIRS 240 LA OE (p<<0. 01) , X RRTEFR I B 3T
oy ik b, b R B ) A A AR R N % B B R 2 . Ca® . Mg® Z IR AH G R BE k
0.962, ULWIMRFMIMKIA T 5@ b Ca’ L Mg™ I REOL B A & BE 9 AH DG M. 3 pH (B X Bk Mg™" 4f
P9 HG A A B T 4 B B A 3 A OC (p<<0. 01D, TRV pH (A ZZ ML B A XT Mg® BT B B AT e 358, fH
et 7 R A S 2 R OGHE (p<C0. 01D, T bRV B8 4 X T #h ik 2 Y R ORI B8 B2 AR I 3 A AU G (p <<
0.01), X5HTAMBIFRAER -8, RO+ WBEEE FOSEEREREMR N, SHELE T
4 R T B 032 A0 D 5 L B TR W TR JRE 14 R D 23 S W A

WFSE T, BEADLRR T I eh bk v B A X T R S A B 3 IE A OC (p <<0. 01D s HOX T RVRL AL RS AT 12 35
S, X 5 ET AR AR SR T R HERRE RS 1 R AR R S R R A RS2 b 4
T HYKAE T AR AT AU TR N ARG 23 1 ol b S SR T T R h S A SRR R AR/ O BORLBURL . AR
JK LA T S8 R ORI L ESR R A E L il i b AL BRI T ok . TEBLIURR R A T R BRI RS I, 3 pH
EARIE TR FHRARSCHE, B2 T R, HEA AT RE R K 3 pH EX T 50IR b R T B9 Boks
LA R, AR S RO A B R AR (p<<0. 0D BB B FRFIWGEE 2, X5
VP2 WP IR 5 B BT — SO T O SR B A R T pH A 3 Th BORLTE B 25 R ESR D, B
Ja 32 R pH E R AEA W) B3 2 B Tk R IA T B 35 22 . pH (B0 78 Ak 2 52 e b SRV VR FH RS 1
BA B 00 2 R 288 o 1 4 ) 5 R 2 AT (% AR A P AT LA A R 14 i f R A DT B2 M D 1 R R A
JEBRAT R - pH(E AR A S 5 v - v h— S 0 VR B 3R RE 2 1) 5 o R P B
JIr AT RS R W i v, R pH (B0 T ROR HAT 3 . S Ue IS, BEFEa SRR, W pH 5%
R 3 8% 5 35 UM DG (p <0, 01)  HXSILIE i 250 ) . If] — 2L~ 35 A R S0 48 th 20, BEAS RO pHL (Y
REAR . T SERIAE AT AR AL R, X S AR IS R — 2L

x2 AEEFRZEHEXESNT

K*' Ca"" Na’ Mg"" T pHH W pHAE WA Rk
K 1
Ca*" 0. 661 1
Na' 0.842"°" 0.689"" 1
Mg 0.780" " 0.962" " 0.831"" 1
+ 3 pH {H 0.159" —0.345"" 0. 052 —0.231" 1
W pH 14 —0.034 —0.012 0.009""  —0.009"" 0. 000 1
TR R —0.439""  —0.484""  —0.453""  —0.506"" 0. 004 0. 004 1
kL —0. 231 —0.133 —0. 342 —0.143 0.138" —0.019"" 0.357"" 1

e o« B (Pp<T0.05); * * M EMHKE(p<<0.01),
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D) WFEA ] AR R T 8 p LR R B8 1 (9 T O AT 0 5 SO A0 DR 58 (6 b 2

BT R AR R 0 L s 3 MR MR R AR SRR T, Ca R RO R L T Mg® ik
KRB, —F R R LA O, Fh BB T R /MKIR R s Ca® >Mg® >K' >Na' ; ki
pH Xt T4+ b K | Na iR 2, HEhFE s 1k BBl pH (B3,

2) BRI R R, WA S SR - RVRLIE RS 2 RAEAE I IR AR DG, AN A 4+ (W RDRLE
o Xt VAR VR PR R A AR I o 25 5 W, R R MR R AR TR R R MR 1, B 1 Bk
I R B AU

S XK
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