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3 CaCOs Fl MgCOs (5. Bt 45O
PrEGEN e PR IR SR o, /e LI AR
W PR CO, H— %8 & NaOH Wi, £ 4310
Tl P AR VRE TR V0 2 AR V1 B () R R v A AR T B 1
B th A8 . Zougagh AU T R ELL AL
FARS UV o Ik R 3h 1 . DA _BIX ey 2
PRAEE R T, e g5 FE R, R E.
AL, H AT G — e IR R Sh i 4 M
%o

ARSI AE B IN CaCOs AR K 5 A
R VRIS, HEAL T IR R IRl e vk,
RIRH C/N A3 A el e i B35 C &5 AR IR
AR E AN C S ZEEAMN S LIRS
o JEN ARSI, NI BRI
X A ks KB IE (740 AN R R ooy L X
WP R 3 (631 AN RIREL S & 1T T I
SE, SN T IX PR A SRR £ S R AR R A
FERA

1

1.1
K HT LR R L A KRR B
M LERZE (0 ~20em) FEA 740 4, JLHRFREHL
BRI R RESN B 341 ASL 311 ANFI 88 4N, -+
3 pH (H,0) 4390 5.5~7.4. 3.8~7.1 f13.8~7.4.,
K B R DO L EL K R 0 DA R A T R - 4k
& (0 ~20cm) FESL 6314, HPRH. #vk 5
MR (3~54F) B H#E5r 700 532 4. 76 ASH
234, 13 pHH,0) 7 5lh 7.2 ~7.9. 7.1 ~7.9 F
7.6 ~7.9. KEM LR G, e 100 Hif, &
B OIRR T RAT S
1.2
1.2.1 ORI E L Z: I SCHR [1] 07 12 A7 25
HEo ELAERME: FREX 2.00 ~ 5.00 g XT3t 100 H §
A, N 250ml Fepf b, AR - AE i
ZEMG M 20 ~ 80 ml 1.0 mol/L HC1 ¥, A 17,
IR N o KFBERR BT Al Y s /N KOk,
3 ~ Smin LR LW CO,s A HIEH 0.4 um JE
et yk, ML COy LETKIER 3 ~ 5K, sk
BT DR JEMBH NN 3 ~ 5 T BKIRR 7, JEHL
Won#E, EHUH 1.0 mol/L NaOH YW & k40
ORI

IR S B SIC = (C,V, — C,Va) x 0.05/W
x 1000
Hrp: SIC A“CaCO; A& HRos IR IR 8 7 &,
B glkge Civ Co 43l HCL A NaOH %5 ()
JE (mol/L); Vi, Vo 735l HCI #Il NaOH # I 44¢
B(mD; W AR (g); 0.05 4 1/2CaCO5
IR (kg/mol).
1.2.2 gL S C (TC) HEXH CON
A (Vario MAXD) Jll5E . HX 0.2000 g X T /Eid
100 Hfmw A TSaMmh, 26 TR
PRI T 900 il Nl ALE Oy i R BT 1
C 4k CO,y Al 22 BRANER 2 1 1 32 0 28 554K
PLAliZ 280, AR IS (TCD) WllE & CO—C
o, DT C s Eut.

THEAHL C (SOC) 5 =il e K ] AR TR P4
(A7 N

tHEmRIR S & SIC= (TC-S0C) x 100/12
o SIC A“CaCOs A M KR T RIR % 1,
PLHET+ 7 CaCOs &40 201t TC (g/kg) A 11
M C s SOC (g/kg) AN LEEAHLC FiE; 100 4
CaCO; 7> f1; 128 CHr1H.
1.2.3 A CaCOs MRl ZME  hy EEAmy A
JIERAMNIM CaCOs e UERAE, RSN tral
CaCO; M H e, KEFER B PUEAL A H I
MR 3R 1 AR, T pHE N 6.1, f1
ML C &8N 19.0 gkg, AEmriRih; Mith+3% pH
4 7.3, 0L C &8N 36.7 g/kg, BRFREE &8
582 g/kg. HPAINE E VLN B : BEAS TR
+3.00 g % 15 3, ZralmA 0. 0.50. 1.00. 1.50
H12.00 g 3 #r4ll CaCOs, ¥ 3 WKEHE, % BikJjik
WSE o TR [ BEAS B AERREUXCT 4
0.2100 g 7% 21 43, 433 0+ 0.030+ 0.060+ 0.120-
0.180- 0.240 £ 0.300 g 43 #74k CaCO;, ¥ 3 IRFEH,
i IR T

AN (DR (%) : Reaco, = CIILSE 1)
CaCO; i / A CaCOs &) x 100%
1.2.4 ORI vk A T SR R B
b PR AT PEMLRIR B R A AR
PEAFE 27 4, Horpodksh, SEHURIRS - RESh 19,
5 A3 Ao 3ol A R s v TR e e
FREb o &, FEANKEE 3 IRER . WEPIRE Ty
TEIRSUERE
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1.2.5 LIEpHEIME  RHZEWK KT :
2.5) ¥4 15 min, H Mettler-toledo 320 pH 1l 32 .

2

2.1 CaCO; 1)

X1 EPRER], ORREERIE 4N CaCOs
I[N R BEIAS I CaCO5 3G 2111 FRAIK . T30
(AR FE R HE - 458, 4348 1Y) CaCOs &8 143 g/kg
A1 250 g/kg I, AN CaCOs MIFINCE K 96.7% ~
98.5%; “HUNINAT CaCO; &4 333 g/kg B, 4hin

CaCO; 7145 FHAUBK M 1 358 v 1 [RDSe 22 43 0 1 B 381
94.3% H1 95.2%; 1 ¥ ) CaCO; 24 400 g/kg
i, RS 5 R BE ) 91.2% F 92.2%. X Ui HH 24
T CaCO; 55 >300 g/kg I, SR ORI 52 20
JEM I CaCOs B 4 K WAk HbAh, Bkt +
14NN CaCOs B4 333 g/kg Al 400 g/kg I H[F] i %
(FIFRAEZET N (0.18% ~ 0.47%) 4, K F ORI &
T2 5 T [T s A 22 # AR S BR (1.13% ~
2.12%), RKEPZITEREE A A ZE . dtt ] I,
SR FH PR RS 2 v 52 138 CaCOs 25 B 1 45 R L UEAff
JE R E PR

1 CaCO;
Table 1 Recovery of added CaCO; measured with the neutralization titration method
LR s S8 SR A CaCOs fit WSE M CaCO5 B it CaCO; His B bt e
(® (g (g/ke) (g/kg) (%)
D001 FEH + 3.00 0.50 139+1.9 143 97.8 £1.32
3.00 1.00 244+ 4.5 250 97.5+1.80
3.00 1.50 314+5.1 333 943 +£1.53
3.00 2.00 365+4.5 400 91.2+1.13
D361 S 3.00 0.50 141+238 143 98.5+1.41
3.00 1.00 242 +7.1 250 96.7 £2.12
3.00 1.50 317+2.0 333 95.2 £0.47
3.00 2.00 369+0.9 400 92.2+0.18

* HE N 3 KER I bR EE, T

R 2 HREW], KM BEENE A CaCO;s
5 CaCO; IR T HARHRIL . X R 3%

2

N CaCO; 5 2 123 ~ 582 g/kg I, CaCO;
IEISCR K 99.1% ~ 100.0%;  Xf T Ak -3 24 i A

CaCOs

Table 2 Recovery of added CaCO; measured with the indirect method

SR R St e iN S J CaCoO; & W5E 1) CaCO; Fr ik CaCO; H i & i EEES
® (& (gkg) (gkg) (%)

D001 iz 0.2146 0.0301 122+25 123 99.1+1.13
0.2157 0.0601 217+0.0 218 99.4 +0.98
0.2160 0.1205 354+24 358 98.9 4 0.20
0.2163 0.1804 452+42 455 99.3 +0.52
0.2157 0.2403 527+1.1 527 100.0 +0.07
0.2159 0.3003 577+5.5 582 992+1.18

D361 Pt 0.2296 0.0298 113+54 115 98.5+0.73
0.2375 0.0601 204 +10.2 200 100.9 + 0.86
0.2091 0.1202 370+ 10.8 365 101.3 +0.47
0.2080 0.1800 474+9.7 464 102.1+0.11
0.2021 0.2401 555+0.6 543 102.2+0.18
0.1942 0.3000 624+3.2 607 102.7 +0.09
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CaCOs &N 115 ~ 607 g/kg I, CaCO; [ [FIIH
H 98.5% ~ 102.7%. H.PAS 133800 5 (1 [BIBCR HbR
WEZEIIEAN (Ol 0.11% ~ 1.18%) . 34 W ) F2232:300)
JE T3 CaCOs B4 AR R 5, HES
PRI MBAh, % 07VE S DA E 8RR 55 (1) 5 %
Pd, b 7 IR A SR SRk
1R £ I 5 R S DA K 3P ) Ca™ . Mg R A
SEATRI CR T L), Wil sh T COos™.
HCOs™ A& 584 RV 1) I 8 Clan R 2 )
2.2

K FH HR ORI 52 V25 AR 2y ) Ve AT B
WrRR L X 27 A FE AR 55 & S lb AT T E - 45
R, 2 o7V E 1 4l R TR AT A A 2 R A
Kk, HAMERH r = 0.8936%* (K 1). K 1454

R, IR o IR (<200 g/kg) B,

SR FH HHORHR 5 V200 5 PR KR 43 398 1R B 1 6 75 5
e XA RES FT N A R R AN BE R BRI 3 S B, 6
R L AL SRR AL CWNBSIR ER55) [N A 2%,

T4 L3R 2h & B (>300g/kg) I, SR
R R R ) e R R ARG . X TTRE S T+
BErh iR S R, ERIRAMES COsT. HCOy
MR R N6 4 K. X5 F IR A o A e i
AN CaCO; [EIZIN, {7 NI CaCOs 753 >300
g/kg B [ 36 BRARR 1 & R — 3

2.3

3 EREW, IR R L X R
B A 21% TRESIIRE, L EEEA 5.40 ~
95.4 g/kg, “F¥EHEA 37.1 gkg, PR
43.7% WS A IR &, H5 mya oy 5.00 ~ 85.6

6007 y = 1.0739¢ gkg, “FHIE N 157 ghkg. Hhit L3 50.0% i1
TR AR, LA EIEHA 6.60 ~ 660 g/ikg,
2 By 134 ghg. XRVIZEEIRHOR AR A R
T RS H L g b A R AR LR A R I AR
= A KERSY (98%) FRHI-LREA G RmAR, BTt
B 58 L R PR R A 5 0 5 R B R
ek g COL TRETBAT 5% MRl 33 b SR E8 - 4
0 ECERE TR (50.0% ) W& R T 5 35 (43.7%),
0 200 400 600 {EARH AR IR ER P S L R R 8.6 1,
B (gke) W AR T R S B, R R
) 90% FRITRIR 67 AL A COL TR H SR o ASHITST
MER A KA RKEHOKR - ERRESEY
Fig. 1 Relationship between neutralization titration Campillo ZEUSHR 3 PG HE A B #0 T2 T F X £
and indirect method in soil carbonate content IR LS5 (70.0 ~ 778 g/kg) AL
3
Table 3 Contents of total carbonate in soils from Huanjiang, Guangxi and Yuanjiang, Hunan
R 5 Q] A H R TR S TR BRI ER A LA PR 6 2 B TRIR EET- 1) 5
(%) (gkg) (g/kg)
7N e 341 7 2.1 5.40 ~96.4 37.1£314
L) 311 136 437 5.00 ~ 85.6 157128
pzs:il 88 44 50.0 6.60 ~ 660 134+183
g PELL T H 532 532 100.0 440~ 144 377+ 14.1
AL D 76 76 100.0 20.7 ~ 111 46.6+ 16.4
BRI 3~54F) 23 23 100.0 63.2 ~80.2 733+42
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WIF UL IR TG ) 3 100% S AR L IRERIR Eh % 5 1S W KT AR 1) 18

#ho FEH IR IRIR 5 EVEHE D 4.40 ~ 144 g/kg,
PSRN 37.7 glkge AVELEHL L3RR R 5 B
o 20.7 ~ 111 g/kg, P45 5N 46.6 glkg. HrEF
Hh SR EE S B Vu N 63.2 ~ 80.2 g/kg, T
oM 73.3 gkg (3R 3). XK SRR H 4K
BEE R A G, 38 v IR B 2 50 AN 7 23 it e 16 A
CO, TR, AFBRIR SR & B PR, B B2 K
PHE LG T3R5 5 5 T B 36.4%, 1T #4
R e LR TSR TR
19.1% 03X 5 - bR H 75 506 A 2 3 RIR 2 75
AR AR A A S0, (H R 7
XTSI 1 e R 58 O B AR A R s R P /N T
AIRERE L3 AR I ) 1 e
MR RS i, 5 AR AL PR (0 DU 1) kR )1 P
Ji )28 by IR IR A i (50 ~ 150 g/kg) LA KA
ST U YT S48 W X KT = A TR
TERR) LR RIR 5 CEFIR 294 gikg) L
LIl

g LTIk, R TOR A R 7 2 S
WS B W B . TR S K AR
by 5 (0 B R 5~ 4 B B s T R T VL AR )
TE R BT B b e (E, R 7 20 ot
XA KA B ) A3 R R B B RS iz K TR
YT R 3. X AT g S P AR - S R R 1)
SRIEAR A 5. B2 P25 5y 6 W 3 1 v i e
BEH AR IR Ah 7 R s MR RN B R R
B AT BRI — 7 AL 3 Ak
VERIS8 s, T4 Ca a0 W or fl I 4y B ok, 53
— TR T EIEA U A, AR T 5
XA & Ca &F N AN C ) CaCO; F4k.
X E ARG FIEA . 1 B R H 5 00)

W 5 R AL RS 0 ey Ji e - SR AE W]
2

3

KH C/N 23 BT A2 (5 C 5 kI 5E 1
AL C ERZEE TS LR S . %07
IE A AR e, D R, & & TR
MEEFEM DT AICAE KB R LIRSS R T
IR S -3, 3R T SO0 Ao K Y

(1]

(2]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

g HL AT, dbst AR H AR, 1999:
30-33,201-205

AALEE, HSPEA. 3% pH )2 CaCO5 7E2 HARHBER L
FRE P IIHTIUR L. PR SEEOR, 2001, 23 (2):
140-143

Moustakas NK, Barouchas PE. Free oxide distribution in
poorly and well drained soils developed on calcareous
alluvial deposits. Pedosphere, 2003, 13 (4): 345-351
MFEW, FAMA, RGN, PVEN. KPR
FI—AES AL B JLANEI ). 358, 2004, 36 (1):
30-36

FBEIL, MR, REE, KEJE, HEM, AN K
i B TR AL R S L S R IR G OC AR KA.
224k, 2004, 41 (3): 362-368

ARG, op [ A WL E LR A BT AT, Rl
i, 1999, 15 (5): 330-332

WG, o [ A 5 P b DX A M R h B LA
ARG L RE . Bt R R R, 1999, 22
(1): 51-57

SRIPE, KR, BRI ER AT A Loy REEAR AR, -
3, 1990, 22 (2): 98-100

B, 3 bl B CaCOs TR LR X, T
TREZEBEZEAR, 1998, 20 (3): 46-49

RS AR IE Y 1 JFUBT PG —CaCO5 JERIR L BE
. YUBEAR, 2000, 18 (1): 29-35

BT, AR, B vl R R R A
FoRAZER . TR, 2004, 41(5): 669-675
AT, M, TRVGE. BRIRERDIITE HAd e
A4k, EhIIWFST, 2003, 11 (4): 20-27

e, T, BRERYE. T UL R e
HIBRIR #h. R AR A= B 224k, 1992, 12 (1): 68-73
Loeppert RH, Hallmark CT, Koshy MM. Routine
procedure for rapid determination of soil carbonates. Soil
Sci. Soc. Am. J., 1984, 48: 1030-1033

HEVIE. N EAHBRIBOEN E A K 3 iR 28 %
. 3 1994, 26 (2): 105-108

MrseZs, BRIES, BOr2. ¥ BuAIE IR &L A
LA B ARITTEZ B 243, 1999, 13 (1): 27-31
Zougagh M, Rios A, Valcarcel M. Direct determination

of total carbonate salts in soil samples by continuous-flow



482 + b %38 4

piezoelectric detection. Talanta, 2005, 65: 29-35 L REHEAEVT R A UV T X KRG RN . A K,
[18] Campillo MC, Torrent J, Loeppert RH. The reactivity of 1994, (2): 2324

carbonates in selected soils of southern Spain. Geoderma,  [20] %% F°F, Bt wg. R 7 R4 8% + B+

1992, 52 (1/2): 149-160 CaCO; & & M Ay A sg . 3R, 2003, 34 (4):
[19] fIatBr, ARVuN, BeHir, KRR, REe®E, skikik. 319-321

An Indirect Method for Determination of Soil Total Carbonate

PENG Hong-cui""?, XIAO He-ai', WU Jin-shui', SU Yi-rong', LI Xin-ai"?, TANG Guo-yong"?
(1 Key Laboratory of Subtropical Agriculture Ecology, Institute of Subtropical Agriculture, Chinese Academy of Sciences,

Changsha 410125, China; 2 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China )

Abstract: A new indirect method for determination of soil carbonate was proposed and established by
comparing with neutralization titration method in measuring the recovery of added CaCOs;. First, soil total carbon
content (TC) was measured with the elemental analyzer (Vario MAX C/N), and then soil organic carbon content (SOC)
with the potassium dichromate oxygenation method. And finally, based on difference between TC and SOC, soil
carbonate content (SIC) was estimated. Using the indirect method, total carbonate in calcareous soil and lacustrine
sediment soil from Guangxi and Hunan in subtropical China was determinated. Results indicated that only some of the
calcareous soil samples contain carbonates. The proportion of soil samples which contain carbonate in woodland,
upland, and paddy soil was 50.0%, 43.7% and 2.1%, respectively. The carbonate contents of these woodland, upland
and paddy soil were 134, 15.7 and 37.1 g/kg, respectively. All of the lacustrine sediment soil samples contained
carbonate with average carbonate contents of 73.3, 46.6 and 37.3 g/kg, respectively in upland cultivated for three to five
years, upland cultivated for a long time and paddy soil. The impact of land use and soil parent on the soil carbonates
content is significant.

Key words:  Soil carbonate, Determination method, Calcareous soil, Lacustrine sediment soil



