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The impacts of chemical weathering of carbonate rock by sulfuric acid on the cycling
of dissolved inorganic carbon in Changjiang River water
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1. Key Laboratory of Aquatic Environment and Water Resource, Tianjin Normal University, Tianjin 300387, China;
2. State Key Laboratory of Envir tal Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China

Abstract: The chemical and carbon isotopic compositions of dissolved inorganic carbon (&"Cpic) in river water
draining the Changjiang River were measured during August 2006. The results show that the chemical compositions
of river water are dominated by Ca’*, Mg’*, HCO; and SOi~, representing that of typical river water draining
carbonate regions. The DIC concentrations of the river water ranging from 0. 3 to 2.5 mmol /L, show a decrease
trend from the upriver to the river mouth. While the 8"”Cpic values of the river water vary from - 12. 0%o to — 3. 4%o,
displaying a similar tendency to DIC concentrations. The end-member identification by the inter-correlations
between chemical and isotopic ratios shows that weathering of carbonate rock by H.COs is the dominating reaction
controlling both DIC sources and "Cpic compositions, and that weathering of carbonate rock by H.SOs and
weathering of silicate rock by H.COs also have significant impact on them. Weathering of carbonate rock by H,SO,
increases the weathering rate of carbonate rock in drainage basins, leading to the high concentrations of DIC and
enriched 8"Cpic values in river water.
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F1 KIAABRBRENKDIC)R BB KA (5°Cuc) T HER
Table 1  Analytical results of DIC concentration and 8"*Cuic in water draining the Changjiang River

B pH T Alk DIC 8"Coic BE pH T Alk DIC 8“Corc
() (mmol /L) (mmol/L) (%e, PDB) (C) (mmol/L) (mmol/L) (%, PDB)
Cjo1 8.00 22.6 2.6 2.5 -3.4 Cj39 8. 08 30.3 1.5 1.4 C-8.7
Cjo3 7.95 25.4 2.3 2.3 -4.6 Cj40 8.02 30.3 1.5 1.4 -8.6
Cjo4 7.85 26.4 2.5 2.3 -6.2 Cj41 8. 15 30.5 1.5 1.4 -8.9
Cjo6 8.02 27.5 2.2 2.1 -7.2 Cj42 8.25 30.6 1.6 1.5 -8.6
Cjo7 7.84 27.4 2.2 2.2 -6.2 Cj44 7.95 30.6 1.6 1.5 -8.6
Cj08 7.80 28.1 2.3 2.3 -17.2 Cj45 8.15 30.8 2.1 2.0 -8.9
Cj10 8.10 27.4 1.9 1.9 -5.9 Cj48 7.96 29.7 1.9 1.9 -8.0
Cj12 8.15 27.3 2.1 2.0 -6.1 Cj49 7.93 30.1 2.2 2.1 -9.3
Cj13 8.03 27.0 2.0 1.9 -6.2 Cj50 8.04 29.4 1.9 1.9 -7.9
Cj14-1 7.95 26.8 1.9 1.8 -6.4 Cj51 8.00 29.5 1.9 1.9 -8.4
Cjl4-2 7.97 26.8 2.2 2.1 -6.1 Cj52 8.10 29.4 1.9 1.9 -7.9
CJ14-3 7.87 26.3 1.9 1.9 -6.6 Cj53 8. 11 29.5 1.9 1.8 -8.1
Cj14-4 7.97 26.8 2.1 2.0 -6.5 Cj54 8.10 29.4 1.9 1.8 -7.9
Cj14-5 8.07 26.7 2.0 1.9 -7.8 Cj55 8.10 29.4 1.9 1.8 -7.8
Cj15 8.35 31.4 2.5 2.3 -1.5 Cj56 8.11 29.5 1.9 1.8 -8.1
Cjl6-1 8.17 28.8 2.0 1.9 -5.9 Cj57 8.11 29.5 1.9 1.8 -8.1
Cjl6-2 8.17 28.9 2.1 2.0 -5.9 Cj60 8.16 30.0 1.6 1.5 -9.4
Cjl16-3 8.15 28.7 2.1 2.0 ~-6.6 Cjo2 7.30 23.3 2.2 2.2 -5.2
Cj16-4 8.13 28.7 2.0 1.9 -5.9 Cjos 7.80 31.5 1.9 1.9 -7.3
Cj16-5 8.11 28.7 2.0 1.9 -5.8 Cjo9 8.09 30.9 2.2 2.2 -7.5
Cjl6-6 8.09 28.5 2.0 1.9 -6.1 Gjl11 8.61 27.3 2.3 2.0 -7.4
Gj17 8.00 29.0 1.7 1.7 -6.7 Cj31 8.74 32.0 1.2 1.0 -9.6
Sx-03 7.71 28.5 2.2 2.1 -6.9 Cj32 8.70 31.0 1.3 1.1 -10.6
Sx-05 8.17 28.7 2.5 2.3 -6.0 Cj33 7.28 31.0 1.3 1.4 -10.6
Sx-04 7.83 28.7 2.3 2.2 -6.8 Cj34 7.30 30.0 0.5 0.5 -12.0
Gj3s 8.15 30.3 1.5 1.4 -9.1 Cj43 8.20 29.1 0.4 0.3 -10.8
Cj36 8.00 30.2 1.5 1.5 -8.7 Cj46 7.94 30.5 2.5 2.5 -9.0
Gj37 8.05 30.5 1.5 1.4 -8.5 Cj47 8.25 30.6 2.5 2.4 -8.8
Cj38 8.05 30.3 1.5 1.4 -8.6 Cj59 7.85 30.3 1.4 1.3 -9.5
W BB TR R [14],
WS E AR ARRLE BB E EREMERE 2Si0, + 2A1(OH); (4)

%, HfELFRIREA BEEARI A . RB\HE
R HE BRI, RENeEEm BT TR
PR FR .
a. BERILAE N (0<sx<1);
Ca Mg, - .CO; + H:CO, —
xCa’* + (1 — x)Mg?* +2 HCO5 (2)
2Ca.Mg: - .COs + HiSO, —
2xCa’* +2(1 - x)Mg?* +2 HCO; +S0%i~ (3)
b. EEREENI(0<sx<1).
Ca.Mg: - ,Al:S1,05 + 2H.COs + 2H.0 —
xCa’* + (1 — x)Mg?* +2 HCO;5 +

Na.K, . .AlSi:0: + H.COs + H2O0 — xNa* +

(1 - x)K* +HCO;5 +3Si0; + A1{OH); (5)
Ca.Mg _ .ALSi20s + H:S0s — xCa’* +

(1 - x)Mg?* +S0%™ +2Si0; + 2A100H  (6)
2Na.K; - ,AlSi30s + H:SOs — 2xNa* +

2(1 - x)K* +S0%~ +6Si0, + 2A100H (7)
c. BREBIHEHR.
CaS0,4 = Ca®* + 503~ (8)
NaCl=Na* +Cl- (9)
M bR R R A A, HoCOs KAk BRkBR LA, B

Ty HCO; ¥, EHEF=AB LNEA
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RAREL A 1 H.CO, BRI A 2], FEL
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T H2SO4 ¥ B BR AL 2 A1 HoCOs Y5 /8 RERR £8 55 X
K 8"Coic A B — & B W12,

3.3 H.SO. Sk EhE 37k DIC FE A% i
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