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New Method for Evaluating Buffering Capacity and Equilibrium pH of Paddy Soil with Simulation
Parameter
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Abstract: A method for evaluating acidic sensitivity of soils was studied in this investigation. The changes of acid buffering capacity
of three typical paddy soils (Hydragric paddy soil, Bleached paddy soil and Gleyed paddy soil) from the Tai Lake region, China,
were analyzed under simulated acidification with acid rain (pH values 5. 6, 4.0, 3.0 and 2. 0). The parameters for estimating acidic
sensitivity of soils were statistically gained by using the titration curve of acid and alkali. The results indicated that acid buffering
capacities of hydagric paddy soil, gleyed paddy soil, and bleached paddy soil were 3. 25, 3.0 and 1. 58, respectively. The steep
change of pH in the titration curve of each soil was best linearly fitted by the amount of acid addition after 70 days. The higher absolute
value of slope was the soil with less acidic buffering capacity. The ratio of the slope before leach and the slope after leach may be used
to estimate the change of acidic buffering capacity of a soil under acidification. The higher or lower ratio(K> 100% or K <100% =
indicated the more intense change of the buffer capacity to acid and alkali. The more approached to 100% (< +5% ) the value(K)
was, the smaller the buffer capacity to acid and alkali changed. Because the new method was based on the theory of titration curve of
acid and alkali of the soil, it could be used only in the system of cation exchange reaction in soil.
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Tablel Basic properties of the soils studied

o pH PR S A AL Ui g R Ak HihL 5
(H»0) /emol (+) + kg™! /g kg™! /g kg <0.0Imm/ %
we+ 6.17 21.58 34.7 18.0 53.39
= 4.92 16. 60 20.9 16.9 49. 40
5 + 6.13 21.30 25.6 18. 1 52.40
1.2 1 AR R 7 1 P BT B R

FEDUR R MR 56 7 1. 00 kg 1 10 H 5l A5
TREEEAEHRAR 10em , 5 19 em R LM RIAE N 2%
M3 3000 mm « a~', JA TRV R 14 mL - h-' B
BT S % Eih X H AR TR K 2R 1, BRI R
F & A2 20 0 M KaSOs 3. 14, CaCl, + 2H,0 16. 5,
(NH4) -804 10. 0, CaCOs 3. 75, MgS0: 5. 0, NaOH 6. 9
mg + L' Fl HoS0.: HNO; FRFR L 3: 1 IR AR,

R pH 4354 5.6,4.0,3.0 F12.0 /Y 4 Nk
L3 RER AR AR RS 1, AR 10 d
W—B B pH LM 70 d J& , BAE A 3
SBCH T, B A, 5 20 HfiA o
1. 2.2 3RS o ith e il &
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Figure 1 Effects of acid rain on the titration curve of acid and alkali of the soils tested
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Table 2 Effects of acid rain on the relationship between acid appli-

cation and pH of the soils tested

Y = a+ bX AL Y (K)
a b ¥ /%
HY 5.855 -0.6300 -0.9729 0. 00
H-5.6 5.779 -0.6004 -0.9843 95.30
H-4.0 5.388 -0.5308 -0.9955 84.25
H-3.0 5.334 -0.5056 -0.989%4 80. 25
H-2.0 3. 066 -0.2133 -0.9596 —
B 4.937 -0.4928 -0.9906 0.00
B-5.6 5.019 -0.4907 -0.9974 99.57
B-4.0 4.935 -0.5002 -0.9627 101.5
B-3.0 5.198 -0.5750 -0.9647 116.8
B-2.0 2. 651 -0.1912 -0.9950 —
w 5.552 -0.5343 -0.9537 0. 00
W-5.6 5.555 -0.5338 -0.9728 99.90
W-4.0 5.428 -0.5620 -0.9817 105.2
W-3.0 5.823 -0.6574 -0.9728 123.0
W-2.0 3.336 -0.2409 -0.9963 —
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Figure 2 The pH values of leaching solutions in three soils studied

(2) pH =5. 6 MUBLIABR TR R, XF 3 it 1- 4%
(BRI PR RE 1 34T 8 & 5 . Bl RV T pHL R
%, AR RRIRZE haE ) B &AL, XS
e s A K F 1 o i T R AR R
A E AR & G, WA WV pH IRER, + 1
PR 0% 2% M RE 1A BT R

(3) MWk pH=3 B, VIR hik REAE
F 0 8 2% bRy BE 5 - 58 4 VL o 24 pH =
20F, WRREMIRZEMEM, 8T EAT YR
b0 W I 8 pH B VAR pH I BRI AR

(4) BRI 1 W BRYS AR 75 A R i 2 it 2 iy 21
W, FrAGE T Ry g A &, AT
TR IR G G v AR TR L L EE O S R v
B84, T A5 3R BT o i AR A AR I T ] S
P S

S 30k

(1] 5V, Eo0 48, 4 . LIeE M) jat: TLJRRH Rk, 1985.

(2] hoRsE . Rl AE S PR RR UM BURMERF T )], IRk
1997,5(4) .8 - 22.

[3] Levine ER, Ciolkosz. E J Computer simulation of soil sensitivity to acid
rain[J|. Soil Science Society of American Journal, 1988,52: 209 - 215.

[4] Recheigl J E, Sparks D L. Effect of acid rain on the soil environment
[J1. Commun In Soil Sci Plant Anal, 1985, 16(7): 653 - 680.

[5] Reuss J O. Acid Deposition and the Acidifcation of Soils and Water.
N. Y. Springer — Verlag. 1986.

[6] W R, g at . BRER A AR 5 IR [T, Rl s R
#1,1994,13(4):179 - 181.

(7158 H 357, 45 . BULIER TR X L0 7R 3288 1 3 AR AL ML o g 52 [T ],
WHERHE,1997,18(3) :26 - 29.

[81 XL, M~FHE, 45 . BLLLER R X 48 L 48 B g ke i 2 ],
IR ,1999,30(1) :42 — 43.

[91 3T RE, L sefba (M. JEst Al kAL, 1990.

[10] E#cke, KBAE, TR . R LR IR BUR BT 1], -

B4R, 1994,31(4) : 348—353.

[L1] TR . phcalt A R B s o il £ 322 7 T AR5 - 0% 2 R 194 52
[J]. FERCARA R AF24 42, 1991,14(4) : 128 - 132.

[12] TR . R UA 7 w28 i A S T - 40T R W 1 U M S 48 0],
PO IR 1993,2(3) 1137 - 140.

[13] BATE HkiEAE . 3 R R 00 2% v 8 ) 5 3 W i AL R
PELT]. AEERMA2A,1991,11(4) 1425 - 431.

[14] 3855 %, ¥R mE . BRUTM + S0 B AR ()], £ 908
12, 1997,28(4): 187—189.

[15] VEAMEA, Beulifgh, &5 . BB i + 48 & T a4
PRI [T]. ABERF2,1988,9(2) 122 - 26.

[16] B . IR+ E B TIOR8 K S h il [ 7], +
12,1996, (4):169 - 175.

[17] 58 2, AR . I 10 4Rk B AT KR +38)2 145 pH 22 B .Cu.,
Zn Mn B R T]. ROl K22 H,1997,20(4)
111 -113.

[18] BUASE  BARDS, % . KM XK FE £ pH KT 4 o0 47 508
Ert A B E L] AR IRBE AR, 2000,19(1):21 -

24.
19 s, Bt H . e M. dbst: 4Ol ikt
1992. 29 - 186.
[20] HEARDS . DU T IRMRALBT S ()], 3R, 1987,17(1)
32 - 36.

[21] Ulrich B. Natural and authropogenic component of soil acidification.
7. Pflanzenernzhr Boelenk. 1986,149: 702 —712.

[22] =pcid . KRS LM, deat B b i, 1992.

[23] Unkhara G &Gillman G P. The Mineralogy, Chrmistry, and Physics of
Tropical Soils with Variable Charge Clays. Boulder, Colorado: Westview
press, 1981. 170.

[24] Van Breemen N Q, Wielemaker W G. Buffering intensities and equi-
librium pH of minerals and soils[J]. Soil Sci Soc Amer J, 1974, 38:
55 -65.

[25] BAAZE, JMEAE . T IEXTRRUIFE MY SR v RE D S5 e 1 i AL s
PELIT. RBERLESEAR, 1991, 11(4) 1425 - 431

[26] BRARE . TSRS AI MR BE R VTR Z2 o R FHETE [T, HRBERL%
LR, 1995, (4):14 - 16.



