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Fig. 1 Map showing the location of Guiyang City

and the sampling sites
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AL HCl BRI E pH < 2, IMERIE T (S0,
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PR Atekwana et al. R OV, TESCISE I E
DIC f1 §"C. AL TWT . ¥ EAM/KETEALD
AT B 25 I R WRBERR T/ R BB R R, KA
50 T, EALRKREZ VMR ESRER, @i
SRR, IR CO, KK, MEHRSIE, K5
DIC & &, FEFH MAT-252 B (U UsE 8°C H. ME
7y 8C AR T 5 L BT (%o) , LA 8 TS KR, I
5 B brARE PDB AH R I :

8°C(%e) = [( R #s — Rens) / Reos] x 1 000
DIC 5 &"C B4 triR 2251/ N F 1% 1 0. 1%

3 #5508

3.1 MTUKALFE4S4E

R K pH EZLTEE K 6.0~8.0, EXH
7.4, tbHh R, XEH T EEEFHN Rk E
[p(CO) 1%, W THBNH T /KSR L

% CO., p(CO:) MAETHE, — 7 HIE R EEAIR
mh, B—HEbEgE pH A&k, BF pH <8.0,
FTLABRE £ HCOs . £ T /KIWBE R &S
Fau ok, mi B ZENIGTFHIR .

T KPHEFARLL Ca> F Mg B E BT
WL HCOs 1 S0%~ KR . RS H&E P&
BT, 5 FEIR X Hh T 7K 8 322254 SO. + HCOs-Ca - Mg
A, E#R41 4 HCOs-Ca - Mg B R 7k Ca* Mg+ #1
HCOs ¥R —Mtm Fihk oK, RE /e A=A, F
7K#A Ca?* . Mg** . HCOs H1 SOi™ “E¥& B KERHXS
KFHKE, REWBHHRBESN. EARELSE
—EER, XTEEEHR TR ZGT XK ERKN
N R BE AN — B Ry Ut T IR — AR i NOs %215
AL B, T HE % A HIE S K .

3.2 DIC R E{r ER LR

3.2.1 BHEL

F IR X T 7K DIC #1 6"°C M7+ Ar &5 53— %51 T
1, BRI, 457K DIC &K 3.10~6.71
mmol /L, 395 4. 86 mmol /L. FKHE DIC T8
1.83 ~ 5. 84 mmol /L JGE M, F44 4. 22 mmol /L, F
KA DIC & 283 BALFHi7KH, XnlpERHTX
BROKORBERSIEM ., X 5~ 10 A REHS
B, XMEBEREFEN M, Al TR
M)A ZSHESE UM, =K (WK R KR T
IK) Bl , (HahF K Hf B etEA , iR R
i, R F KA g X, BB MR K. 3 §°C |l
DIC AT ARG AT, RAB ALK K
R, 4r5 4 0.08 F10. 05, Bf — 2 8] JC g 6
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Fig.2 Seasonal relationship between §°C and DIC
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*1 HMEEHXHTA DIC f1 6°C HIFHMEL
Table [ Distribution and change of DIC and 6”C in the ground water in Guiyang City
DIC (mmol /L) 8C (%o) . DIC (mmol /L) 8C (%o)
e K FKH K4 FKM #H K F K KA £k
Gl 4.92 3.62 -9.0 -9.3 Gl4 4.85 4.72 -9.2 -10.8
G2 3.90 4.54 -7.8 -10.3 GIs 5.10 3.48 -8.8 -9.3
G3 4.85 4.38 -8.3 -10.0 Gl6 5.53 5.13 - 10. 1 - 10.8
G4 5.49 4.49 -8 1 -9.0 G17 5.64 5.35 -9.0 ~11.6
G5 3.70 nd ~I1.4 nd GI8 5.93 5.84 - 10.0 - 113
G6 4.68 nd -8.4 nd GI9 5.68 5.68 -9.8 ~11.9
G7 4.38 3.79 - 10.7 - 1.3 G20 5.38 4.64 -12.8 - 14.4
G8 3.10 2.99 - 10.4 -10.7 G2I 5.97 5.70 -9.3 - 10.2
G9 4.49 3.99 - 10.4 -12.3 G22 6.71 3.31 -1L5 ~IL8
GI0 3.28 3.21 -7.8 -8.5 G23 4.45 3.56 -8.7 -9.8
GII 4.96 4.86 -8.4 - 10.0 G24 3.50 1.83 -10.2 ~ 1.2
GI2 4.08 3.64 -8.4 - 10. 1 G25 3.45 2.68 -8.6 -9.8
GI3 5.56 5.55 -9.7 ~10.4

i Tnd"FIRRME : G8 NEHTTITK; G22 HAEKS ISHRK.

3.2.2 TR RSB R IBE

T K A TE LR B OR TR bR = AP CO- i
FKRUGB AR T KA, FERHEASHHH
KEAYURA S 5 AR A B4 89 CO-
HAM T KK ER, KEH CO. SKEMERT R
(H:COn) . BRER SRR EL T P M B AR, i — 2 TE R
HIRBRE T, HYRA T WA LB W AEE
HIHE COo, RIRTIFSE X 23 [ R R BRI X, [ K
pH 1K, HHEMEMR Y, X BBk
BRI TR . 45 S5 IX R /K SO R 5
5T KPR AOR E AT T I L R ER

(1) AL/ S fL:

CH:0 + 0. — CO: + H.0 (1)
CH:0 +2NO; — H.CO; + N» (2)

(2) CO. HIPERE:
CO; + H:0 — H.CO; (3)

(3) BREREL 5 WYV
a. (C‘dl - ,‘Mg ()CO3 + H.CO; —

(1 - x)Ca’* + xMg** + 2HCOy (4)
b. 2(Ca,- Mg.)COs + H:S0s — 2(1 - x)Ca’* +
2xMg?* +2HCO; +S03° (5)

fE BN R, + 4 CO(FE i + HHYHR A
PR A A AN LB R 7 A ) OV A AR BR
AR RE T EN,

T ARBRER 8°C 258K, BT LIk R &
BB AR 40 A T /R R 3t T K BRI A AL 2, K

S CO By SUCIH—MBH - T%o. ZiHE# T KEEH
p(CO)TE2.5%10°~2.0x 10° Pa LB, K F K
S COo- M E, R TFMKpH K, JLTIRABR
CO:, ] LAATE B RS A ) F9T X KR X A 8 &
EHRCGHEY ., HWRTFRAERDY COo. /Y §C HM
TR A VLB E A AR CO: B 8°C [H A
B,ORBE -23% R Y. IR XTI ER L
BN ER IR A, S HZBEA ARV I
H 8°C RN 0% 3T ik aHr, 3T /Kb ToHLER B
R B AR LA A DL 5 fE sl R 0o

59Con = [ Y (mC)(5°¢) 1LY (mc) ] (6)

FHH: PCoic HMEE: mC HEM TR TS
B 8UC, NXTRAI B 8V C fH, 1B ERITE, #K
B T KA A 44% ~66% K iE TRels th &1 XAk,
MF KB KEFRERE SO XHIBRA N 37% ~
63% .

3.3 SPCHEMTKTLEARFMEA

AR BB KA AHBE TR, [Cl-]:
[Na® R4 11,0 Bt FH XK Rk [C1- ]/ [Na* ]
BALTER AL FE 0.1 ~ 11. 6 28], 55 BAZR b K 3 T
KZNHEAFER A, NOT EERETF Tk fn
PN E SRR, —EHZ B K E ™2, TERTR
AU RK A, NOs K th 30 88% , F/kMK &S
THIKPE. NOTHIWREE N 0~51.8 mg/L, F/KIY


http://www.cqvip.com

168 owes

| gog httg://www.cgvip.coml

2004 £

NO; V1R = T A K . 78 DARRBR EE A 8 244
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FRGE R AT, §°C AP b2 H T kb EY)iE
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{ie 2F Bk BR A A A, AT AR 6 Coco BAR +
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Chemical and stable carbon isotopic compositions of the ground waters
of Guiyang City, China: Implications for biogeochemical cycle
of carbon and contamination

LI Si-liang"*. LIU Cong-qiang', TAO Fa-xiang', LANG Yun-chao' >, HAN Gui-lin'

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geachemistry, Chinese Academy of Sciences, Guiyung 550002.

China: 2. Graduate School of Chinese Academy of Sciences. Beying 100039, China))

Abstract: Variations in concentration and isotopic composition (8”Coic) of dissolved inorganic carbon (DIC)
reflect the contamination and biogeochemical cycle of the carbon in ground water. With a main purpose to
understand the contamination and biogeochemical cycle of the DIC, a research on the geochemistry of the ground
waters of Guiyang City is carried out. The results show that the ground waters are mainly characterized by SO4 -

HCOs-Ca + Mg and HCO;-Ca + Mg chemical composition. The hydrochemical characteristics of these types of water
are mainly controlled by lithology of the aquifers. The average concentrations of Ca’*. Mg**, HCO; and SOi~ in
the high-flow season are lower than those in the low-flow season. which shows a dilution process during the wet
season by the mixing of infiltrated meteoric water of low solute content with the aquifer ground water. HCOj is the
dominant species of the DIC in the ground waters, and has lower concentrations and more negative values of 8" Cpic
in high-flow season than low-flow season. This indicates that more DIC has biogeochemical origin in the high-flow
season than the low-flow season, and that biological activities are the predominant control on shifts of stable carbon
isotope values. The 8"Cpic compositions of the ground waters vary in accordance with change in concentration of
human activity-induced species, this indicates that the anthropogenic input into the ground water systems may have
an influence on the aquatic ecosystem of the ground water system. In according with spatial distributions of 6"Cmic
and the chemistry of the ground waters, it can be concluded that there is a significant amount of contaminants from
human activities put especially into the groundwater in center, northeast and western suburb of Guiyang city.

Key words: carbon isotope; dissolved inorganic carbon (DIC): ground water: contamination; Guizhou Province
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