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Effects of Elevated CO, and O; on Environmental Chemical Properties in a Stimulated Micro —Aquatic

Ecosystem

HU Zheng—xue, YIN Ying, Al Fu—xun, GUO Hong—yan

(State Key Laboratory of Pollution Control and Resources Reuse, School of Environment, Nanjing University, Nanjing 210023, China )
Abstract: In this study we investigated the responses of chemical properties in aquatic ecosystem to treatments with elevated CO, and Os in
open top chamber( OTC) for 5 months. The physiochemical parameters of surface water(pH, Eh, soluble Zn, Mg, Fe, TN and TP) and sedi—
ments( pH, Eh,and percentages of Zn, Mg and Fe fractions ) were measured. Elevated CO,[(600+10)wL-L™"] decreased pH, but increased
soluble Zn and Mg concentrations in the surface water. Increasing CO, had no influence on soluble TP in the surface water. Elevated O,
[(125+20 )nL-L™"] did not influence pH or concentrations of soluble Zn, Mg and TP in the surface water.Elevation of both CO, and 0,600+
10)pL-L" CO,, (125£20)nL-L" O] decreased water pH, whereas increased soluble Mg and TP concentrations significantly. Soluble Zn was
not influenced by elevated CO, and O; combination. These results indicate that elevated CO, decreases surface water pH but increases metal
concentrations, while elevated O; has no significant influence on pH or element contents in water. Combination of elevated CO, and O; re—
duces pH and enhances Mg and phosphorus in surface water. Further studies are necessary to investigate the mechanisms under which fu-
ture atmospheric conditions influence aquatic ecosystem especially under combined CO, and Os.
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Figure 1 Changes of pH in surface water over time under ambient air, elevated CO,, elevated O; and elevated CO,+0; Conditions
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Figure 2 Changes of Eh in surface water over time under ambient, elevated CO,, elevated O; and elevated CO,+0; conditions
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Figure 3 Changes of pH in sediment over time under ambient, elevated CO,, elevated O; and elevated CO+0; conditions
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Figure 4 Change of Eh in sedimentover time under ambient, elevated CO,, elevated O; and elevated CO»+0j; conditions
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Table 1 pH and Eh in surface water and sediments under ambient, elevated CO,, elevated O; and elevated CO,+0; conditions

iH IEH KA, Ambient  CO, J+# Elevated CO,  O; J}& Elevated O, CO+0; & 5T+ Elevated CO+0;
#2)Z2/K pH Surface water pH(n=102) 9.78+0.40b 9.50+0.39a 9.79+0.43b 9.55+0.40a
#JZ/K Eh Surface water Eh/mV(n=102)  223.5662.28a 221.58+62.76a 210.06+61.25a 216.82+60.94a
VL) pH Sediment pH(n=22) 7.44+0.37ab 7.31+0.12a 7.53+0.30b 7.31+0.16a

ULFY) Eh Sediment Eh/mV(n=22) —-129.03+45.62a —-135.43+51.08a —-137.88+50.84a -135.50+48.11a

T - BE R N (bR e i 22 5 [ AT AR P RPN 25 7 B35 (P<0.05) . T Il

Note: Data is expressed as meanzstandard deviation; Different letters in the same row represent significant difference( P<0.05). The same below.
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Figure 5 Concentrations of soluble Zn(a), soluble Mg(b ), soluble Fe(c ), soluble TN(d) and soluble TP(e )

in surface water under ambient, elevated CO,, elevated O; and elevated CO,+0; conditions
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Table 2 Average concentrations of soluble Zn, Mg, Fe, TN and TP in surface waterunder ambient, elevated CO,,
elevated O; and elevated CO,+0j; conditions(mg+L™")

WiH IEH KA Ambient CO, J+ & Elevated CO, O; 7+ Elevated O;  CO»+0; &2 & 715 Elevated CO+0;
A% Zn Soluble Zn 0.014+0.007a 0.018+0.006b 0.015+0.007ab 0.016+0.006ab
% PE Mg Soluble Mg 3.962+2.869a 5.842+3.256b 4.537+1.838a 5.745+1.900b
A% Fe Soluble Fe 0.025+0.017a 0.035+0.045a 0.041+0.034a 0.044+0.056a
Al % B Soluble TN 1.632+0.877a 1.414+0.680a 1.621+0.643a 1.507+0.540a
A] Y K Soluble TP 0.079+0.044a 0.070+0.043a 0.069+0.030a 0.111+0.055b

DURYIh pH AH T B EOUR D ) FEDKBL Zn 09 38 BRES Zn Py LU, R RE S BTRRY a K fAH
I EABTEH CO, THRZME TR pH TR, B Zn ARG I, S TGN AT Zn W . COx+0,
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sediments exposed to ambient, elevated CO,, elevated O; and

elevated CO,+0; conditions for 5 months
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