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Influence of Fitting Method on the Accuracy of Measuring Soil Acid Buffering
Capacity by Acid-base Titration
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Abstract: [ Objective ] pH buffering capacity (pHBC) highlights the capacity of a soil to resist changes in soil solution pH as the
concentration of protons (H") changes. The most widely used method for determining soil pHBC is acid-base titration. The soil
pHBC can be calculated from a buffering curve showing the relationship between H' concentration and soil solution pH.

Nevertheless, the fitting method of titration data has a penetrating influence on the result of soil pHBC and needs to be
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investigated. [ Method ] In this study, acid-base titration curve was adopted to measure the pHBC of 38 acid purple soils. Four
fitting methods (polynomial curve fitting of all data (PA), linear fitting of data between two inflection points (LT), polynomial
curve fitting of acid titration data (PAT), and linear fitting of acid titration data (LAT)) were used to fit the soil acid-base titration
data and the pHBC estimated from the different fitting methods. [ Result ] The pHBC obtained by the different fitting methods
was different. Also, the different fitting methods produced different R* for the fitting equation. The R* obtained by LAT was lower
than that of the other three fitting methods, which result in lower accuracy of the soil pHBC calculated by linear fitting of
acid-base titration data. More so, PA produced the best fit for the acid-base titration data. The correlation between soil pHBC
calculated by the different fitting methods and soil exchangeable cations(r|) or effective cation exchange capacity (ECEC, r,) was
as follows: PA(r1=0.486**, r,=0.525**)> LT(r,=0.223, ,=0.245)> PAT(r,=0.183, r,=0.220)> LAT(r;= - 0.219, ,=0.002). There
was a significant positive relationship between soil pHBC calculated by the PA method and soil exchangeable cations or ECEC.
This revealed that the pH buffering ability of the tested soils at current pH value was mainly controlled by exchangeable cations
and weathering of silicate. [ Conclusion ] Given the importance of soil pHBC, an accurate method for its measurement is essential.
Thus, estimating pHBC of soils by fitting the acid-base titration data using PA is a reliable method.

Key words: Soil acid buffering capacity; Acid-base titration; Data fitting method; Purple soil; Polynomial curve fitting of all

titration data
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Fig. 2 Acid buffering capacities of tested soils calculated by different fitting methods for acid-base titration data

F1 FEMEAXNRSHLIRERE DS S EAHEXME

Table 1 Correlation analysis of acid buffering capacity by different fitting methods for acid-base titration data
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Table 2 Exchangeable base cations of the tested soil
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A pH
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£681° 5342057 1.50+1.63 0.270+£0.190 0.200+0.120  13.3+£5.27 3.91£1.15 17.7+6.04 19.2+5.18

DSoil type, @ Exchangeable acidity, @ Exchangeable K*, @ Exchangeable Na*, (3 Exchangeable Ca’*, ©® Exchangeable Mg>*,
@Exchangeable base cations, @Effective cation exchange capacity, ©) Purple soil.
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Table 3 Correlation analysis of soil exchangeable cations and soil acid buffering capacity calculated by different fitting methods
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respectively. (D Exchangeable acidity, @Exchangeable base cations, (3Effective cation exchange capacity, @Soil acid buffering capacity

calculated by polynomial curve fitting of all data, (3Soil acid buffering capacity calculated by linear fitting of data between two inflection

points, ©®Soil acid buffering capacity calculated by polynomial curve fitting of acid titration data, (DSoil acid buffering capacity calculated

by linear fitting of acid titration data.

1R E 0 R w45 i 5 ECEC & it [a] ¥ 2 1EAH X
KF o ECEC J& 13 [ AH 2 i BT W i i) 350 25— 1
ERFLE T B, ARAS R w1 Y T A KT
BRIR Be A5 0y oh, Hg =Ml G 0y 1A
B 1) - E PR 5% w5 ik A8 4 A S A) S DE A OG
KF ., WRG b, (U B2 &l &
THEAS 20 0y - 8RR 22 vh 45 i 5 3¢ 4 Pk R I S R
ECEC [H] (A AH CHE IR ) T 0 25 A IEAH G .
I, ARIEARLE T RS B R 2% vh 45 it 548
bk EL B S A ECEC [8] B9 AR G 43 A vl LAAR
ANFG T7 2T 5 1 R 2% vp 25 St 1 ME I 2 PR K 3
MRy . BB 2 A i AU S S BRI BN e
WA REZHAMENE . RBELMENE .
HARTE R, REAVEIIE IR mh 275w 4]
5130 pH FIASH kR & it (AR OGRS AT, 3 5]
S A SR R B B IE M R R, X
Uh W R BEZR MR R IO TR 2% i 25 i A B8U(EL R /N 24 i
IR Y, IR ™ (pH
FRAIG, A MEIR & i ), LGSR0 RIERR 2 vh
B, Rk — 2P R, SEECT pH (4.22.,
5.47 F16.73 ) AHZEREKIT = A~ L AF 0% TR Bl e B Al

T 3 . AR SRR pH B, WS
R ELRIRER . FTEL, MRBI LA RS 1
IR ZE vh A e T IR RIHI IR pH, TR RES L
SRR PR IESC R AT

111 R B 22 T 5 it 24U 75 B R S wh 28 B AT 1 BB
ERINE DL, FEHE N AT REJE th T IR B 2 W& 1Y
RAETT RN = YCR R, SRR AR IR rh A i
RN YR 2o, AR RS
FERYHT pH YA M5 x (L, AR
(1 x AL TR TG R A, IR A4S B A R
Zrh A N E . (HRRZE i fit th B O 57 4 15
oL, W, mEZmilE Ty 20T LT pH
IR 22 mh A AP e — B MR 22 o SRR il N kM4
5 TR G v 2 R MR Al e IR Rl 7 2 it 2 ) SR R A
R P SR e B R R A T MU o HUR SRR
A BB ST AW, 7 PR TR A 1 2k
A BT S R R BR ) PR i o A R MR 2 N,
SR A 0 B RS A TR M, 045 R P 5 R ) P AR S
28, ZTTIEARAS I 1 R 2 vh i WL A7 e — 5 F R
76 HZOr i ANRETT ST R BR A A L8 pH A9TRZE o
e, BV O BH T A B vh L Y B R B hh A

http://pedologica.issas.ac.cn



2 Xl

HIAE AU T 2O TR A2 V25000 S ST 28 i 2 Bk A M B S 515

60

40

FR AR A B2
Amounts of H'or OH added/(mmol-kg™)

4

7

. s opH=4.22
P - k=14.48
a0f S F * *pH=.47
. ." & ApH=6.73
760 L L L 1 1 1 1 )
2 3 4 5 6 7 8 9 10

1 pH pH of soil suspesion

ek HEHLMARIARIE . Note: kis the slope of the fitting line.

K3 X =R pH b SRR 2 B 2T IR B M UL
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