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4, LK E AR R E LA R S R R 2R
T 5 AE # Sy CO, AR B BE 7T LA E] 0. 09
%, FH,FEHEHERFF R DIC R K EKE
AT T HFE™ 2, Bishop (1990)™1 % B, 7
DIC JLIE R BUE M LS B 4, 2R BaCO; (SrCO3)
BERAEZKPHT S EMARE P TR, b T
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B, KB 8" Cone 1B #R 4% Bl 3 77 55 st 161 9 38 in
HOBLZ G i 38 m, T K AE AN 2R B Exetainer® i F
FHCIFRATERRENETFSE, WAKBERNS Coc
1B 7R £ B 7K AR i S s I ) 588 A T 38 A
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1 25 BUR] — K BE BT A8 B8 Coc [ 2 B I E 7, %
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FAHREBRBEBRLE (F pCO FIXRE
FHBRGE UK pCOOMIKER 51K 4.

RERBEBRENKERHEZEAKER S1
=35 R, ZRKEARER pCO, MEH K DIC &
B0, S1—-3 2508 DIC FEL HCO; WERT
1, HCO; M& 87 400 mg/L & 500 mg/L Z 18], i
RIKH pCO,7E 0. 03 atm & 0. 05 atm Z[E (FE 1),
B4, S1—3 S RIAHBIKBEHEFH KBNS
(BRBRE5) TR,
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Tab. 1

General hydrochemical compositions and the measured §'*Cpc values of the water samples representing

the endogenic karst system by the direct precipitation extraction method and the gas evolution extraction

method as well as the D-value of 8*C between the two methods in S1-3 spring

TR Bt (8] KR HEE HCO7 Caz+ SO%~ * pCO, D §BC—DP® §BC—GE®W  §BC
B A pH {& SIc

(2010 55> /°C (ps/cm, 25°C) /mg/ L /mg/L /mg/L /atm (%:,PDB) (%s,PDB) =R
S1-3 6A20H 7.11 8.2 741 508. 45 170. 00 10.9 0.28  0.030 2 —0.04 4,85 4.89
S1-3 6H30H 7.08 9.1 599 405. 58 135.56 10.9 0.10 0.0257 —1.10 2.18 3.28
S1—3 7H28H 7.06 8.1 614 416. 45 139. 20 10.9 0.08 0,027 9 —1.65 2. 60 4.25
S1-3 8HS8H 7.06 8.1 639 434.56 145. 26 10. 9 0.11  0.029 2 —1.19 3.34 4.53
S1—3 8A18H 7.04 7.7 659 449, 05 150, 11 10.9 0,11  0.0313 —0.95 3.81 4.76
S1—3 8A28H 7.01 7.7 650 442,53 147.93 10.9 0.07  0.0340 —1.34 3.82 5.16
S1—-3 9H9IH 6.96 7.2 765 525. 85 175. 83 10.9 0.14  0.0437 —0.78 4.48 5.26
S1—3 9A19H 6.99 7.4 723 495, 42 165. 64 10.9 0.13  0.0386 —1.04 3.36 4.40
S1—3 9 A29H 6.9 7.1 807 556. 27 186,02 10.9 0.13  0.0527 —0.64 4,83 5.47
S1—3 0 AWHE 7.0 7.3 648 441.08 147,45 10. 9 0.05 0.0337 —1.26 2.71 3.97

T . * 2006 WM (1)K P HEA W MIEB(SIc=1gIAP/K, Bt IAP AB TEER, K I EHEHEH)SIc>0 K ; SIe<<o, MKt
BE B BME;SIc=0 BN EEE (2)KH CO 4 E, B WATSPEC ¥ (Wigley, 1977) HHE B3] ; (3) LR B F Y W3 18" Coic fH 5 (4) B

REERY MBS CoclE.

REZEHRBRAZH AR B A RN EER
JE 2 T TR 3R 3 9 B A FE 2 SR T VR A 3
7K BE 2t R R BOA A BUIR Y pCO, R B

# DIC & &. DIC ¥ ¥ L HCO; #E X &F &,

HCO; 89 & 87 160 mg/L £ 300 mg/ L Z 8] (R
2) T R KE pCO,7E 0. 001 atm = 0. 01 atm Z &,
BF4h, R &2 IAE BARES R TIR,

K8 CO, 43 E (pCO, ) FI I WATSPEC! k4
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HEBE,CO, B E(pCOHHITEAR .

p. _ (HCOD(HY
co, KK, -

KK R Ky 203182 H,CO, fl CO, 545 % #0%,

FIFH WATSPEC ¥4t & pCO. ZELFE 91
SE,EMNEAKB.pHEM T HETEHFTFHRE
(HCO; .Ca?* \K* ,Na®,Mg?* .Cl™ #1 SO7 )., K
th pH FIKRMEH WTW350i ZSB{XHF I E,
pH 3k B2 B 0. 01, HAZE ML AT A pH=4
MpH=7 MW 2 MEWMBEWRHETKIE. HCO;
Ca" Y TR B S48 (3 2B B Merck /A 8 A2 7= M B3
BitMEE TG EENE R BESIN 6 mg/L
4 mg/L. M K*.Na" .Mg®* .Cl” fl SO}” HH F¥
BB HH B A T LA B AR, Hik pCO, 1Y
BEITBERERS NEA.

Lok 2 A 2R G Kk R T B U B R B K
B3 AT DIC RIZEBL I M B H 8" Core fH . VA WA &

MBS R4 B 5B = )5, RBR ST AR S R, LAY
/U AF I ) BT BE S 8" Crc (LGB

FIFULTE B 2B DIC oK B, Je A 2 mol/L
¥ NaOH #/KH 8 pH Hik E] 12. 00 LA L (FR 51T
BEEBMEEREBABBRKKEN CO.) . R
A BaCl, ¥ W UL L35 UL 3€ /K 0 BT B B9 75 18
TS, LN, B A RS @ R A g
KR IS BT AR E B BaCO BE R S W R T4
BLI Y R T4, DR B 8 G ad 8 2 22 o B X K
CO, By M A K& T % L 2 b BaCOs B 5 KK CO,
BEERMERS. H&HTRE K 2 mg B BaCO, K
A — N E S BPEFH 20 mL WEEIEN,
ATERRERRRMES FEMA 100 X 4i#ER
3mL R Y BaCO, RAER NI B E CO,. TR
T EBETHESL R B SEA RSB
B, Atk iy CO, Ak,

*2 BEENTHSDEAMNKEERFEMN DIC ENA EXMYNBH CocBERAE 2 HMEE

Tab. 2 General hydrochemical compositions and the measured 8'° Cpc values of the water samples representing

the epigenic karst system by the direct precipitation extraction method and the gas evolution extraction

method as well as the D-value of 8'*C between the two methods in the samples at Puding and Libo

o BT[] oH K HLF 3 HCO7 Ca?* SO§~ SL pCOE»  SBC—DP® §BC—GEW  §BC
(2011 48) /T (ps/emd  /mg/L  /mg/L /mg/L /atm (%,PDBY  (%,PDB)  %f&

PRIE 7R 22H  7.12 19.6 717 280. 0 139 96. 48 0.33  0.0105 —13.73 —12.97 0.76
BH 7H228 818 19.0 567 323.3 100 47.85 1.08  0.0018 —12.29 —11.79 0. 50
EREMRM 7TH22H  7.74 25.9 403 164.7 74 54, 38 0.36  0.0029 —8.24 —7.70 0.54
BAR#HL 7H22H 7.60 19.1 525 250. 1 96 100. 86 0.38  0.0055 —9.09 —8.26 0.83
WKW 7HS3LIB 7.57 19.3 325 176. 9 84 9.72 0.22  0.0043 ~11,33 —10.55 0.78
wRE—-A 7H31H 7.82 18.6 368 231.8 88 12, 27 0.57  0.003 1 — 14,68 —14.28 0.40
wE~-B 7H3LH 819 286 321 189.1 72 12,27 0.90  0.0012 —10. 62 —10. 24 0.38

E(DARFFTHEHEMIER(SIc=1gIAP/K, HP IAP NETFERT.K BPEHELD . SIc>0 N, SIe<<o, MK M H 87 B4 B,
Sle=0 MNP (2 KH CO. 4 E,  WATSPEC $/4 (Wigley, 1977) 3B A5 25 (3) UL I35 2B MM 18 083 Coic 1 5 (4) B 36 2 IR 4 42 49

B Cpicfl.

i Fi F DIC B 3 Bk i K B B 253 L F 4
LB, B AN 0. 45 pm BB 4T 4 8 B K o
i B A HUBRIE %, BEJS A 2 WA ARG HgCL s W
LA 4 7K o B8 2 0 B O O TR O R ) T B v S
3 Conc {8 F BT 5 SE B0 28 P 45 /KORE I o 1 BT B8 0 A3
20 ml EHHIFEZS FHOE 2 ml 85 Y BERA BB B Bk
FHBEBIE ., FEKB 50 T, ERSREE
MIEZR ERHER BT — ERE R,
ety CO, S 4k,

a5 28 CO, R 4%, A Finnigan MAT 253 &
A BRI B 8 C MH, M 2 M AH X T E BR AR
PDB, 8" C IR ZE R 0. 01 %o,

RIFIHTRERHEBRENSI -3 B R
7J('T‘B$2ﬂﬁjzﬁsmcmcﬁ9ﬁtp%Slgcmcﬁﬁ’j@ 2 4,
433 R R A DIC UL 3 3 25 B4 A B <01k 36 B4y o T
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ElH. R2INHMERERRBEBREN L EER
7 U EL A BURE S K A 2 4B B R AR B B9 R R 2 A
DIC ZE B ZE B 2 A9 8" Coic 1B«

ME 1T UEH, RAH DIC T3 &3 B E K
HEE RGBS Croc AR AELIE R —0. 04 %,
E —1.65 %, MFADICRSEERYMAENS
BCoic BIAEILTE N 2. 18 %o = 4. 85 %o, HIk,2 Fb
T B ZE R — IR A V6 R G K19 8% Cre 1 22 18] B
LRVEEHN 3.28 % ZE 5.47 %o,

H—HHE NR2ZALUER, AREZEBREK
R, B DIC U3 ¥ 2 BU4 1 43 59 8% Coe B AR 4L
JERE M —8. 24 % —14. 68 %o, i I f DIC B < 3
ERYWMBEIS " Coc WEMRTERN—7.70 % =
—14.28 Yo, HL .2 M AT BLEBRF—-REEBRA
KEERIS  CrcHZ B M 2Z RIEFE A 0. 38 % & 0. 83
%o, HEB/NTRBABRENESR.

3 W it

MFE1MFE 2R LIER, A KERTEANE
MIBHEMAFTE, BT (SIc>0), ARBEE
RGN TROMABHREZERTREREB RS
KR T RARMISE. 5 —FE, "Ry EERY
MEMNRBEBRGEKEN CocHZ B ERA
INFHEHEBERGKERNESR. B, A s
B (SIO)FHAEFHF A DIC ZEBU B B 8" Coic
HZHEEFHEERHHEE,

HFE CO My HRH RS, E&YCH CO,
Mot , H it KA KB Z BB CO, 43 2 N &
S EH R DIC B A FE B A8 Coe H 22 18] 2 7
MEERHHEE, Bk, A& %8 DIC BAEEH
POy gL B B R OK MR R Z B CO, 4
EZ,WAAER CO,PEMKBEELRS MRS
CO. "4k,

MFE 1 FFE 2 A0 AFEH, A DIC BB
BRI MBS Coc EERH & R A DIC Ui ¥
EE Y EHS CocEIRIE. 7 DIC A FEBREM
AR, K H CO, mMAREHEZER LRH
SWEFERF, MTREARBEBRENKEE, H
FHEAES® CO, 4 E, KHH CO, [ KK & i
BB AN E £, K PR DIC 2% B Bk 3 B i 75
B8 CpcfEz M ERMAMELR, XUH, BAEHF
NEHEHTEES pCO, KR DIC B8 CHE.

Bl 1A 2 505 8o 82 WA E R SRR
REEWRGKEE S, W DIC ZE B F %Ry W
RS CoclHZ BIMER 5% HARKBERM KK ZIEY
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Fig. 1  The relationship between the difference of the
measured 8 C values of DIC in the water samples taken
from S1-3 spring ( endogenic karst system) by the two
methods and the D-value of CQO; partial pressures between

the water sample and atmosphere
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Fig. 2 The relationship between the difference of the
measured 83 C values of DIC in the water samples taken
from Puding and Libo (epigenic karst system) by the two
methods and the D-value of CO, partial pressure between

the water sample and the atmosphere
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ZHARABREFHEMXRKR, HE, BHABREK
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HRAMMEMBERABKTREERRGE AR
BORMER R RANAEE . ;%5 Rt —2P KW, DIC
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B1fE2 FEREIERERRT LA RE—
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Fi), 8
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—42. 084 pCO, —0.44,r=0.71
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—45, 314 pCO, —2.99, r=0. 58
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BUEE , LLIRB AR X AT 13 R B3
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Comparison to the 6'°C value in dissolved inorganic
carbons extracted with different methods

'SUN Hai-long, LIU Zai-hua, YAN Hao, YANG Rui, ZENG Cheng, WANG Hai-jing

(Institu‘ze;pf Geochemistry / State Key Laboratory of Environmental Geochemistry, CAS, Guiyang,Guizhou 550002, China)

%,

Abstract: To obtain the 8°C values in dissolved inorganic carbon (DIC), the DIC is usually extracted from
the water by the direct precipitation method or the gas evolution method. However, what is the difference
between those measured §'*C values in DIC extracted with the two different methods, especially for the water
samples with high CO, partial pressure (pCO,)? Two groups of water samples representing endogenic karst
system (with high pCO,) and epigenic karst system (with low pCQO,) respectively are measured by the two
methods. It is found that all of the measured 8" C values of DIC by the gas evolution method are higher than
those by the direct precipitation method. This is resulted from the diffusive escape of CO, from the water to
the atmosphere when transferring the water to the glass vials in the laboratory because of the higher water
pCO; than that of the atmosphere. The finding demonstrates that the precision of the measured §"C values
by the direct precipitation method for DIC extraction is better than the gas evolution one. There is a linear
positive correlation between the difference of the measured 8 C values of DIC by the two methods and the
CQ, partial pressure difference between the water and the atmosphere. However, the linear correlation of the
endogenic karst system is different with that of the epigenic karst system, the former having a higher con-
stant term which is related to the increase of §*C values of DIC caused by the de-glassing of CO; with low &
“C from vials. The linear correlations established here provide a possible calibration method for the meas-
ured 8" C values by using the gas evolution method, especially for the water samples taken from the endogen-
ic karst system with high pCO,.

Key words: dissolved inorganic carbon; stable carbon isotope; direct precipitation method; gas evolution

method; difference; CO; partial pressure; calibration
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