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Response of Soil Inorganic Ions to Carbon Dioxide Leakage
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Abstract: [ Objective ] This research focuses on the response of soil inorganic ions to CO, leakage. [ Methods ]
We grew two crops including buckwheat (Fagopyrum esculentum) and mung beans (Vigna radiate) in the
artificial climate box with five simulated CO, concentration gradients of 0 (control group), 10 000, 20 000,
40 000, 80 000 ul/L, to observe the variations of soil inorganic icons and plant growth. [ Results] With the
increase of CO, concentrations, Cl~, Kt , Ca’" decreased firstly and then increased. The trend of SO,*” ex
hibited as an “M” shape pattern, while variations in Na™, Mg’" and HCO; were not significant. No carbonate
(CO% ) was found during the testing. Photosynthetic rate and biomass of buckwheat and mung beans were
the maximum when the concentration of CO, reached 10 000 pl/L. [ Conclusion] Increases in the concentra-
tion of CO,, can influence the pH value and carbon balance of the soil, and result in the precipitation of ions.
In addition, the rise in CO, concentration affects the growth of crops and microbial activity, and changes the
absorption and metabolism to soil ions.

Keywords: concentration of carbon dioxide; soil ions; precipitation of ions; crop growth; microbial growth

, CO, . CO,
280 ul/L 400 pl/L, . : CO,
CO, , . CO,
. (carbon capture and storage, s . .
CCS) . o
. . , 1 300~2 000 Pg.
. 2~3 2 E
:2014-03-22 :2014-04-23
: CCUS 3 “CO; ”(2012AA050103-4)

(1990—), ( ) , , . E-mail: chenjiabei027@ gmail. com,



38 35
5N8 ) 1) o
R CO, CO? HCO; ;Cl
o ;Ca’" , Mg?” SO~
CO, s KT Na™
. 300~ 700 pl/LD 2
CO, o 2.1
, 10 000,20 000,40 000 1 . 8
80 000 MI/L CO, s , 1—2 R
K™ ,Na't,Ca®",Mg’",CO? ,CO; , SO
Cl- 8 ;
CO, o
1
1.1
1123~1 823 m, s ,
. , 7.8 °C ,
395 mm, 0—0. 2 m,
9 o l COZ
D) C5 . C3
CO, o
(RXZ-500C-CO,)
. LI-6400
1.2 2 CO,
’ ' ' COZ 1) I(+ 91\121+ ’
( 0.15 mXx0.10 m), )
6 Mgt ,Ca*",Cl™, SO} HCO;

o

12 h 25 °C, 75% , 100% RH; 12 h
20 C, 75% ., 20% RH,
10 000,20 000,40 000 80 000 ul/L 4

5
, , , K*,Na",
Ca*" ,Mg*",CO;j ,HCO; ,SOi ,Cl
pH . 5

o

Na® ,Mg’® HCO;

;K+ 9C82+ 3C17 S()%7

Na',

SO~ CO,
K" ,Na"

Na' Cl

Ca™" , SO~

b

Mg®®  HCO;

.Ca”" . Cl™ SO~

CO,
CO,
, CO,

o

JK",Ca*",Cl™

o

K*,
10 000 pl/L

10 000 pl/L

20 000 pl/L



1 CO, 39
. SO 40 000 pl/L
Mg’™  HCO; CO,
. CO,
10 000 pl/L,
. . Mg
20 000 /L
o HCO;
10 000 20 000 pl/L 3 Co, . pH
CO, o
CO3~ CO, , 2.3
] 1 . Co,
2.2 pH ,
pH 3 , 10 000 pl/L .
3 . CO, 10 000 pl/L,
pH . CO, . ,
. CO, o
CO,+H,0==HCO; +H"==C0} +2 H* ! . co,
CO; s -
CO, J(ule LD
H. pH . COm Ca Mgt 10000 20000 40000 80000
CaCO; » MgCO; , 0.356 0.386 0.274 0.204 0.094
CO;™ HCO; /g 0.030 0.044 0.029 0.026 0.026
. / 7.348 7.356 4.310 3.938 1.999
pH 10 000 pl/L Cumolem “es™) 7.608 7.347 3.939 3.935 2.778
. 1
Ca®" , Mg*" 10 000 pl/L » CO,
) Ca**, Mg*" R
HCO; Ca(HCO;), Mg (HCO; ), , ° ’
CO,
L, o : SPSS
7, ,Ca®™ Mg*t Ca(OH),, ’
Mg(OH), . : 2o
2 .
K* Na' Ca?' Mg* SO? HCO; cl
—0.945 —0.967 —0.818 —0.838 —0. 542 —0.587 —0.930
—0.856 —0.892 —0.706 —0.739 —0. 462 —0.436 —0.839
—0. 806 —0.590 —0.521 —0.651 —0.107 —0.553 —0.626
—0.751 —0.658 —0.586 —0. 649 —0. 298 —0.583 —0.612
, N —0.6~—1 ,
CO, —0. 8 ) K",
o Na® ,Mg*",Ca’" Cl™
. . SO HCO; ,
K™ ,Na" ,Mg*" ,Ca’" Cl —0.6~0 . .



40 35

CO, SO~ HCO; s s
2 .
3
CO, . . .
o CO, o ,
K* .
. Co, Mg™ Cl
ATP (1ol | K*", Mg*",
Cl™ . Ca*t
31 C()Z *0.5’\’70.6 )
\ CO,
, CO, 300~2 000 pl/L, 2
0 10 000 pl/L . Ca’t
i ) CO, 20 000 pl/L
(8] ,Face , CO,
40~200 pl/L, CO, 20 000 yl/L. o Car
5%~14%. CO, , CO, .
LK, Cl CO, HCO;
:l] ’ .
, < 0. 002 mm
9.8%, 0.002~0. 02 mm 19.3%, i .Mg?’ ,
0.02~2 mm 71.9%, ; Ca®’ ; Na'
) N ’ ° ?K+ ;S()%7
10 000,20 000,40 000 80 000 pl/L  CO, . ;Cl
’ o o CC)Z
. CO, ,
. TPCC( . CO
) 1—100 cm :
0/, 500
’ 2 100 Pg. 20%~50% .
R [12]
835 Pgtl, CO,, HCO; ’
C' )9 H D)
o CO, , O
CO,
, pH o °
6.5 . , ’
CO, ,
HCO; CO, ,
CcO
CO: » CO, .
CO, s
CO, . CO, 4
, (D K*.Na",Mg*" ,Ca’" ,Cl™ SO~
3.2 CO, HCO; CO,
CO, . . K'.Ca?" Cl CO,

. CO, . SO CO,



1 CO, 11
’ M . [3] . s s . CO;, G;,C
Na',Mg*" HCO; i CO? [Jl. ,2000,26(6) ;
, . 813-817.
(2)  SPSS K',Na",Ca*, L4 L.
Mgt oL .2002,37(3) :20-22,
[5] Rogers H H, Runion G B, Krupa S V. Plant responses
’ O, to atmospheric CO, enrichment with emphasis on roots
’ and the rhizosphere [J]. Environment Pollut. , 2004,83
K" Na".Ca™" . Mg cr g (1/2):155-189.
SO~ HCO; . (6] . . . CO,
o [J1. ,2011,25(2) 0358~
(3) CO, R , 0362.
. CO, HCO; [7] . . . CO,
, pH . Ca** ,h4g2+',(:()§7 LHCO, [Jl. ,2002,10(1) :17-20.
OH- ’ [8] Diao Yiwei, Zheng Xunhua, Wang Yuesi, et al. Meas-
urement of CO, profiles in non-waterlogged soil in a
° FACE study[J]. Chinese Journal of Aplied Ecology.
(4) CO, 2002,13(10) :1249-1252.
’ 9] . , . [Jl.
CO, : ,2011,39(2) : 14,
CO, CO, [10] , )
; (7. »2006,6(11)
, 2302-2306.
CO, . 1] .CO,
[D]. ,2008.
L ] [12] Schotemeyer M. Hartwig U A, Hendrey G R. Micro-
(1] . CO, CO; bial community changes in the rhizospheres of white
[DJ. : »2008. clover and grass exposed to free air carbon dioxide en-
(2] , > - C0 Ca» Gy richment(FACE) [J1. Soil Bio. (I); Biochem. , 2006,
[I]. ,1998,31(1) .

1-7.

28(16) :1717-1724.



