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Abstract: By determination of soil acidity buffering capacity (pH,,) , the anti-acidification ability of soils can be e-
valuated and the acidization of soils can be understood, thus provide basis for the remediation of acidified soils. To explore

the suitable method for determining pH, of different soil types, fluvo-aquic soil and red soil from partial typical regions and

be

paddy soil from Taihu Lake region of China were used as the objects, acid-base titration method and culturing method for

measuring pH, were compared and analyzed. The results showed that the pH values of the jump rang analyzed by HCI-

be

YR8 E1HR 20200219 NaOH titration method showed highly significant (P<

HATE {5 E A& 415 H (2018YFDOS00301-02) 5 1T HH 4 4 0.01, except for the red soil extracted by CaCl, solution)
R [ BB AT H [ CX(17)-10017 5 5 A AR RL2 linear relationship with the volumes of the acid or base
FE4 T H (41201278) added, using CO,-free deionized water and CaCl, solution
VEERB N EH AR (1979-) 5 Wdedn A M4 BIBFSE 5, EFM (0. 01 mol/kg) in the leaching of soils, and the mass ratio
A BB . (E-mail) jdwang66@ 163.com of soil to solution was 1.0 to 2. 5. Analysis on the results of
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CaCO, and H,S0, incubation methods showed that, for the acid soils according to initial reaction, the relationship between

the adding amount of acid or base and soil pH values showed significantly linear regression correlation (P<0.05), except

for fluvo-aquic soil and Wuzha soil. The results indicated that pH, detected by the HCI-NaOH titration method showed good

adaptability for different soils types, using CO,-free deionized water in leaching. The pH, of paddy soil under long-term fer-

tilization conditions in Taihu Lake region determined by the method showed that, the pH, ranged from 19.6 mmol/kg to

24. 8 mmol/kg. The pH,_ of yellow soil in Taihu Lake region was affected by content of soil organic matter and cation ex-

change capacity, and the application of pig manure and superphosphate had positive effects on enhancing soil pH, .
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BT, 2R 2 LR S 4 ) R VTR RN
7, 2 ARV 12355 B 0e TR F VLI W3
R LR S B IX K BEAT 5 11 2R AT I0 A B 2%
TR AEAR BT 5 Lt >R F VL9548 R BH 7 S5 47
JAZRIER . P AR AR AN SR 1 R,
1.1.2 48R A145 pH 23 RE AT +IEH
H oM T S, S g B e 1 i AT (0~
15 em) BHER LTS 0 24,20 o/kg, A G 1.43
g/kg, WA 4.28 o/kg, HABE S 8. 4 mg/kg,
pH 6. 80, a5 15 A it JE X B (CK) | 280 Wi 40 T it Ak
FE(OPT) . JTCANCALFE(OPT-N)  CHENEAL 3 ( OPT-
P) JCHIEALBE(OPT-K) . AL BEAE B0 & 55
M A& 161.0 kg/hm® P,0; 119.0 kg/hm* K, 0
135.3 kg/hm® SR BILAIRER I BERR S | @ AL A
it A AL BRAE LA b BRI L 3 it A 3 (P
& N 57.5 kg/hm® P, O, 31.0 kg/hm* K, 0 17.8
kg/hm®) . _FiRAbFREZEHIAL 26 4,

1.2 ERWEE X

1.2.1 & CO,&MAZIE  IP0H 14 HBkaps
W AR G, TERE B BRI E IR 4 5.0 ¢, 78
1~7 SEEMH A BIIMA 0.5 ml 1.0 ml 2.0 ml 3.0
ml 4.0 ml.5.0 ml.6.0 ml 0.1 mol/L HCl; £ 9~ 14
SRR 0.5 ml 1.0 m1.2.0 ml 3.0 ml,
4.0 ml.5.0 ml.6.0 ml 0.1 mol/L NaOH ;8 Skt
ANHNBRTE . 433 1) 2% e AR o A TG CO, ZE 18K, fifi
SATHGAF 20. 0 ml, #EA)5CE 72 h, B H [ 9 20
3~4 W, A1 REESNECE 2 h, A pH 11U &
pH, UL pH RH\ALFR BRI A AR A AR
1.2.2 VA CaCL,LER L CO, %M AKF i  #RIER
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Table 1 Basic physical and chemical properties of the tested soils

HEATINE

T pH

AOURE R BRI SR OERStk TERES HETHRE BMASE AN R B E R

(g'kg) (g/kg) a8 (g/kg) &8 (g/kg)  (emol/kg) (mg/kg) (mg/kg) (mg/kg)
W+ 8.01 21.6 20.70 1.06 0.41 20.40 86.2 12.0 63.0
L+ 7.54 28.1 2.67 1.89 0.84 18.90 1123 20.8 63.4
S 5.52 18.7 0.25 1.98 2.02 6.31 108.1 37.7 62.8
#Ht 6.86 29.7 0.58 1.81 0.65 15.30 144.8 24.2 99.7
ARz 5.23 3.14 0.23 2.47 1.38 5.43 76.10 9.85 97.10

1.3 EREEIEFE

PRI T3 50 g, AR A LRI E 148
H A BIIMAA R 59 H,S0, Al CaCO,, AT (L) 1
kg 1M BH B 7 A2 e i it) 43 0 0 emol/kg 2
cmol/kg. 4 cmol/kg, 8 cmol/kg, 16 cmol/kg, 32
emol/ kg, Jorkt CaCO, AFE IR BIF UL A A K6 R
[l A9 H, SO, Hl CaCOL MMALE P FE i HE5 2), 2 1
Ja TR 30 d HUH X, EARI 2 mm )5
R LR 2.5 ¢ 1L 0 R, 200 pH, TR AETE
W, oA E IR RIAHSCHE . AT A,

pH, =[ (5-b)/m]~[ (8~b)/m]""

1, pH,, R 45 R 1 B B 2% vh 25 18, b
R, m REE

2 iR

2.1 AEIBRFEIEEENEE &

HE 1A K 1B ATLUE Y, LLTE CO, 75K 5
CaCl, 12 H2 45 1 S5 R md i 22 1th S ARAL, 4 R B
A <2.5 cmol/kghf, 13 pH 5 RN A & 25
A S P 2 PR R A 5 B A R BRI A LRSI, 45 -4 pH
HELZEAE | pH A AR MR k) e, o) 4G pH 2
B 380+ R S+ pH AE IR T /N, CaCo, il
H,S0, 537 5 #E47 pH Ml kb3 (B 1C) , 25 R BIR,
S S FE M AR H & CaCO, J5, 113 pH
PR¥efeE, L pH ZE N CaCoO, J5 A FETE R,
G pH SRR A+ e - R LR R D
A 6] 96 FE (1) CaCO, 1 H, SO, 85 3% 5 , 5 FF 15
PR Bl 7% 22 £k 56 CO, Z& 18 /K % 15 | CaCl, 12 42 1%
FHARL, pH #RA B 5 () 584
22 ARTERRANEFENBRHEFRE

XA () - 338 R FH B 42200 o2 15 Al ok CaCO, I

H,S0, 55 3% J5 dEA T e AL B, 7 pH 28 IR Y I ( 7% ik
IMAE/NTF 2.5 emol/kg) WHEAT pH 5RO A &
LML (B 2) ARG T REI o (EAT b 1A, IF
XF a (R B, SRAF RN ZE 0P 45 i (R 2) . SRR
B, H H,0 123+ 015 pH 5 HCl A1 NaOH i 22
45 B 35 (P<0. 05) ZR A ZRPELE TR
RAE R EUN0.964~0. 999, F CaCl, 2 42 )5 2 i 4%
T ERR TR & BR LI AN Ak 4 Fh L R S A
F(P<0.01) MK,

2 CaCO, Al H,80, 4bH 5 AT 15 B A ik 5 il 28 i
7N, WG pH RRRPER A+ e M2 H A4 pH
5§ CaCO, 1 H,SO, 78 Jin £ 4% 5 2 (P<0. 01) Ze M4
X%, Hie® 2 %0090.987 ~0. 992, {H 3 -+ 24 -+ Il 41
KA ARG T R PeE REHR 0. 815,
0.778(# 2) ,&WITE pH KT 7.5 i, CaCO, B IIX A
A1 R AR 1= e Syt 1 pH SIS

FHASTR] J7 2 3R A5 1) - 39 R Wl 2% o 2% 1 A7 A 22
S E T R S 1, H,0 RIS ES
CaCl, 2 AR5 M (E 2 0] 48 5 RE 2 B/, X T
HE e+, H,0 =4 CaCl,i2 #& & CaCO, K557
225 SRR ARURRI I 22 Ty s A 3T 45 - 3R] (4 72
B E h s it R/ NS TEAR — 3, miX) T 20488, H,0
RIEEPAR RIS h A 5 CaCO, KEFRIEARTR 1Y
PR ZE M 25 & 25 K, H DL CaCO, K% 3573 I 1511
IR vh A B T R e £ X RE A
T R AL AR I B MR R S L
R F 2 wRE . AL DL E ARl T, CaCoO, K H,
SO G FR LA IE A M E R4 pH S B PE 1+ 1 PR 1
GEop i, WXt T pH SR TR ) -3, 3 RO iR
RESAT I AT E S A, X 3 I S Atk B 1
214 CaCl, IR $2 75 R BB RS B E & LG (P>
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0.05),1 H,0 {245 CaCO, K5 Rk BARH B 2 FH(P<0.01) &MA  (HEEERBE R (F2),
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Fig.1 Acid-base titration curve of different determination methods

pH

pH
LLh NN 300
1IQUNOUNDDNOUNO N W

3.5 ;
2 -1 0 1 2 .
FR B I Gt (cmol/kg) FERBEANA i (cmol/kg) FRBE At (cmol/kg)

—o— W+, —e— Bt —w At v WRL; - 2
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Fig.2 Fitting curves of pH value of the jump range and adding amount of acid or base by different acid-base buffering capacity determina-

tion methods

23 KX ERTKEARARBEREESETHOLE ke, ALY TR o [EM b [H0FR 3, 5405
MEENAE AR ME T R E R B0 M0.968 ~ 0. 999 | #R S 4% i
X 3 AN [) it A Ak B ) - SR R AT HL 0 IR 42 1R (P<0.01) 2056, 254 B + 38 19 1R 0l 2% i 25
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4 19. 6~24. 8 mmol/kg, Lk A it 20 I &b 34 5% 55
S NE LK (CT) S 3 it 5 26 24 X (MT) AN it /U E
Qb B ) TR B 2% v % 6 43 R 23. 4 mmol/kg 24, 8
mmol/ kg, M A it 3= 7 12 75 Ak FHL R 1) i % o 45 1 e
&, 43504 19. 6 mmol/kg .21.9 mmol/kg, TE4lifk

K2 ITEREAEHAERTERNELUNSERRBRBEZGNRE

AEZLIX (CT) Rt 2524 X (MT) |, 3R R I 2%
ihZE O ¥ E 4 9 A 21,6 mmol/kg, 23. 8
mmol/ kg , 3% W 34 it 4% 26 X - S5 48 15 1R 1 2% v g

YEFWI

Table 2 Linear fitting results of acid-base titration curves within the jump range and pH buffer capacities

H,0 iZ4 CaCl, &4 fILA CaCO,¥E57

R a mEZER , g mEEMER O EBZhER

(mmol/kg) (mmol/kg) (mmol/kg)
W+ 0104 7.78 0.999* 96.2 0.114 7.62 0.983* 87.7 0.049 7.99 0.815 /
i+ 0244 7.45 0.994 41.0 0.233  6.88 0.989" 429 0.110 7.58 0.778 /
M+ 0443 570 0.988" 2.6 0.687 4.95 0.982* 14.6 0.598 575 0.991* 16.7
WL 0406 6.06 0.964 24.6 0434 514 0.990* 23.0 0.466 5.89  0.992* 21.4
LIHE 0454 4.66 0.982* 22.0 0.349  4.00 0.895 / 0342 4.04 0.987* 29.3

* FR A PEN B3 (P<0.01)

£3 TRMEAELE T ERBEHELEDSHOIEFFENBEXRY

Table 3 Regression equations and correlation coefficients of linear part of titration curves by different fertilizer treatments

Y=a+bx

4lifL B AL FE (CT) CK 7.336 -0.471 0.975™ 21.3
OPT-N 7.528 -0.427 0.970 23.4

OPT-P 7.026 -0.511 0.968 ** 19.6

OPT-K 7.260 -0.465 0.971* 21.5

OPT 7.290 -0.448 0.973* 223

B ZEAL B (MT) MCK 7.135 -0.420 0.997 ** 23.8
MOPT-N 7.036 -0.403 0.994 24.8

MOPT-P 6.865 -0.457 0.985** 21.9

MOPT-K 6.815 -0.416 0.980 " 24.0

MOPT 6.793 -0.407 0.999 ** 24.6

YopH {8 2 FREIN A ; CK B AMEAE XTI OPT : W AT BCitiAb 3 OPT-N ; TLAEALBE OPT-P . LHEARALFE  OPT-K . JTLHPAEAL 3 MCK . MOPT-
N.MOPT-P MOPT-K MOPT A3 jiii 3% 3% 5 14 F fO A AL B, ™ SR7RAH MR 2 35 (P<0. 01)

24 HERTIEBREZIFTESAEELERN
KEXHR

B 4 IR w25 i A A ) B MR
FERR A DG HT W25 4, 25 5 7R, A Hb X %
TR A RS AR B A S ER
B3 (P<0.05) 1%, 5 +4% Olsen-P & & KHE T
S B3 (P<0.01) 156 (5 pH K 4

SR AR B
3 3 e

&t - HE7E HCL AT NaOH 3 52 R, HIE €O,
IR AR A T AR R T o 4k, 7E pH 93.5~8.5 I}
KIRLE LR, 52 A 0F5E ki 0 Kok fg 4 ok
A3 FR B 72 45 SR 2501,
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R4 HRTIEBRBETTESHMSHNEIES R

Table 4 Correlation coefficient between yellow soil buffering capacity and other soil parameters

o FHIE R
pH,, pH TN & OM &t AN i Olsen-P 4t CEC

pH,, -0.118 0.424* 0.458" 0.334 0.813 0.871*
pH -0.118 -0.749 " -0.452" -0.394* -0.210 -0.491 "
TN & & 0.424 " -0.749 ** 0.427 " 0.699 ** 0.401 0.722*
OM &4t 0.458 * -0.452* 0.427* 0.189 0.360 0.591 *
AN Fi 0.334 -0.394* 0.699 ** 0.189 0.320 0.510*
Olsen-P 4 0.813* -0.210 0.401* 0.360 0.320 0.749 **
CEC 0.871* -0.491 ** 0.722* 0.591 ** 0.510 0.749 **

pH,, BRHZZ W B TN . 250 OM A ML ; AN Bl 4R ; Olsen-P . A 4K ; CEC . PHES T2c 4, * ™ 39 R A 35 (P<0. 05) FIH B 35 (P<

0.01),

FH CaCl, 12 42 i 15 W2 0% o 1t 2k 7 pH H3.5~
8.5 Wt AR F (HH CaCl, IR $EE1HE TS pH
SRR A I AR ) i kA O, B AN
CaCl,iZHE A5 - INA5 Y pH A A it 18 A R B I
HARART ST H X R T 5 5 0 2T S G
TR ARAE T RE S 7= KRR, 84 pH
ELRAEE M . L CaCO, Fl H,S0, 5 35 )5 i#
TR , IR RN A R P Y 358 | R Bk 22 ih £R e 2%
75 3 P FEAE B2 ( P<0. 05) (R AR G s T % T4
A1 RN 4 K S+ FE VR N CaCO, 5 pH AR
WREC /N, NFEAE SRR, 3 ] 55 ) 1 2 Sl 4 ) Rk
SRR ARA R LI EZERE | CaCO, M H,
SO, 1% 3% \HC1 Fl NaOH i 2 . TG CO, 78I /KIZ Y
W7 PR T e 8, i fd F CaCl, B4 AN i
FHSRERYE +3E, T CO,ZRIB/KIZIRIE M CaCO, K7
2 BARERRE AT AT M R PEAR G R 88, B % 1B 2R
PEEE R I, BT A K (CaCo,) BE 3R 1 7
P REELAL T H,0 1241 \HCL A1 NaOH i % 1) 5 12,
{HA IR (CaCO,) Ki Rk i TAERH K , B A IR 0,
ANIE T RN GE v A B I E AN R RIS 2R v
S AR S BOR ], B AR TR 7 2k i
(B e AR A S50 3 0 S5 ) S it FH 47 20
ZFITRIE

AN]SR AR 1 22 ph i ZORTR] . Ulrich B 43
G AR FR G R W TR AR VS R 2Bt R &R (pH M 6.2~
9.6) JRAREMRER T W INALZZ iR &R (pH>5.0) K
PHES FAC 28wk & (pH H4.2~5.0) %2 K22
PR R ATREAEAE 28 X0 T = KA A1 R )
L 4 32 B S R R | BH B 3 A HIL R S X

HMEE RIS PR TERRFRERAE R, FHES T &
A B 1 R B 28 h VAR AR A 55 120 (HAHFSE
Rt A R DR R R v R R O
S, B T AL S A R PR o
R R B E BRI, 1 AN R IR S [ 5 H it m]
DASE o - AR O E M e T X ATl DX U - R ek
GE R R BT 0, IR IR IR vh A S A
BUB &5 35 (P<0. 05) 0G5 9384 Rl & &
KB acfie i AN R 3 (P<0.01) AHOG, T4
SRR P EE T BEIRES , Olsen-P 75 1t [ 14 35 Ut
T NGRS B 7 A B3, BH B A e e S5 TR
TGRS i S S (P<0. 01) AH et 28 B 4 i i
e - A LT 7 B R AN R BE B - RR S Y 1 T IR
% Pl RE 7 , Yt 2 R i FH 2o Wl R A 2 B v i
HRTRORLE MR 1 1) B it

AT LE RN . (1) BRI & 38 F T80 + |
ZT 8 IR b DX K RS = R ik 22 v 25 i 1 2, DA TG
CO, 75 1 /K = $2 L Tl CaCl, = #2; CaCO, FI
H, SO, 55 7835 A0GE H T B 1 1 e IR ik % i 25 2t 1
FE, JCIETRBEN £ 5B CaCO, Ml H, SO, 15 375, 4B
e 5 HH B) SEBR PR A AR A A IE R 8L, (2) A
T B R T M 5 A A e X A I AR [ e I 2 1 2
+ RIS th N 19.6 ~24.8 mmol/kg, +IER
T 1 25 2 R 3 LT 7 e B B A e o
FOG, BaRRG 2 I B RR S T R T - HEA B &
FIBH S A4 i, BB 3G 0 ¥ ¢ - 9 - S8R el 2% vp 4%
H
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