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R 77 CO, ithimxy R B AE 2SR GBI SIS R 32 S1E
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(1. FPEARE RN IR 5 AT S R B 5L, dEa 1000815
3. T E 21 AR Gy, JbaT 100038)

b5t 100081 ;

2. AN FS AN IASE B AR T S

 FE: A5 AFE (carbon capture and storage, CCS) JEAERBKIHEN T ZMMSPERA, (HIAF CO, Mt Hhz= 4=

ARG E R E CCS Bl LAY 2

N T A T BN ST AF CO, il B iL MR 1K) R 5T 5,

T FILEFERZ BAE CO, MR UM AR FAES RGN 4, dlidis
A AR RS T EHRR A, VPSR E 247 CO, it

T A& AR S RGUR SRR 52 B . WP SRR, RN 56 R TOKBIZ BIA R R LR AN, I ki &
R, SEMREEDBNR: CO, MR SN 09 TR v 2 2™ FEREAT, A AT 50 s 3 e K7 2 S s P i 35
Hiy E AN N A O R S b, AR B, L pH (R, 500~2 000 g/(m’-d)iiE F A i G

SN KR BT A7 CO, IS A 52 B A«

KA CO, pHAE, WM, BIHRLHHA, ROLEEZ%, ¥rabls, WA
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0 31 &

it sk 5317 (carbon capture and storage, CCS) fF
BT BAT KRR R, A1 B R
H AR ARA IR AR AR A SRR 48 5 e L 1) 2230
W, A AERHE ) R RN 2010 4F 12 H, 1E
s PO AR IR B ASAT B AU AR R A R s lid 1 Gy
TR U CCS /524 CDM T HiESD) B, TinsE
CCS FFHE AP ] A 0 5 Ef KB e
5K, IEANTE PR Tl A RIS oAb ) DG A e IR, 4R
ool A DA IR A = B RE YA 45 R T 0T P DA S, T I A R
JR2E DRI N S AR A XU R ). T ccs B
XFATE R MR . JAFRCR B RS 5, JTRE CCS
TUH BRI R 5 osie, BB M BAR 2%, % [
HAAER S5 i P (R HATH CCS TRAFE CO,
TR 1A RGBS, SR A7 7 A K2 S R R 5 b o
R T i) CO, A T2 o ARl N A PR T Vs B3 3%
KSR CCS X FIRE R TTIRD, o0 2 2
YT CCS T H 70 [, Rt T R 20 ) Vb 4 T e 25
X AR e A RIREE I 2 s Y[R,

Weks HiH: 2011-07-26  &ITHIH: 2011-08-10

HEETH: EERHSEIRI (2011BAC08B03)

fEZ R ML (1986—), 55, MIMEAEN, TENFURENE RS
W SAHBATI . bRt P EARNRLE BRI 5 v RRE R RTIUIT,
100081, Email: williamwu.work@gmail.com

MAEER: Dk (1980—), 5, BhEEORGLR, 4, FEMNFRIAES
BRSNS A R 3E NS dbnt A ERERFER AR IR S
Al RFSE R EWFSTIT, 100081, Email: max@ami.ac.cn

b EAESAEESS . REAM A E MR, CCS £
AAE T ¥ R R iy T HA D™, SRR Bl TR
BHF CO, itk 51 A B AR SR 1) LT 2 2 AR B E
2k CCS hF M EE R % Bk, AR A
FPETRHE T AE CO, MR RS RGN,
R mf e LS RGN 52 BIfE, X TR A7 CO, it
TP IALEE, Ol g SRRV B2 € R PPAl CCS XU
ANTE RARA RGNS 5K 513 23 AR IERXT £ CCS 53],
WA+ EER RS

DR AR L W (R 8 2 S b T KR CO, IRIE T
FAF AR AR R M, O d R R
o] EIER M CO, U SR EULIER T COL MR LT i
WE5E, AL TS 2200, A B —AME CO, i
AR5 AR = R S A A A R IR AR T 20
1H20 90 AEARH IR Sleipner T H !, HAR CO, Hifi
RGPS TR 25 a TS TR KikRE,
[l A Ah o st i A7 CO, (YR AT 22 4 P i) AR At
T A FRERE T, H4E CO, RAMIRAIITR
LR AT LU CO, A 8k B[R] 07 3705 B R A YRR ff
PRER SIS P BRI, OGO, ZEHI
Al RS R A 2R AR SN R A AT H BB 58 3 AN
g, HAT, ARHUTEAE CO, MR ARSI
WA PRI Ay 2 NI — R T R R R
CO, RARIAK M, B AT BRI 2122 i R X 22
FIRER COL IR, Mk BE AR CO, B JHCIE BT i) 13
CO, IR BEIR BT MR, A ot & AF R FEA . S e
T R R, Beaubien A5 R s
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RS R L iR JE TR 08 S 0 RIS
RO, FREES PO 6 m SRS E A RA YLK,
L R ANE R T AN 20 m SRR X, WA
[ 0 1) A0 2 T XA P X G AE S RGN S W EE S 4
BRI S . AR RARRI o TE VLS Tk gk
S CCS HAFEM LR, 1 HACK #5875 Mk & CO,
WE G, ERRGREC L e T 1 N AR A R,
TCEVH R A A R s R E T e Bl CO, il
TN T2 S, I 0E Tk 4 w7 s B 7 CO,

B8N AR S 28 48 73 0l A2 e [ v T ORI N i 1 38
A AR AT Y W Cartificial soil gassing and response
detection, ASGARD) Fl15 [ 5 K Z= M V7K 1 - HE SO
SHAF AR F Ly (zero emission research and technology
center, ZERT) . {5111, il ASGARD, Patil 2L 1 L/min
AT A B R A AR B RS E N CO, AifE, I
18 2R AR LRI AR RGERT “tis” mm R,
GE R BORIBAUNXZE] T BRI West 25PV
T ERLF A A LB A ) BAT SR 32 1, IF HAS
() Y% JBE (%) 1 8 A=Al B AN g L S 3 M U T R A R
AN TR COy RMEAAT 1/3 7EHER IS XA A
B E] . 7 ZERT SR TR CO, 7RI R [P I
2RAFAGHE B T AR AT A TS AR 2 N T s AR 5 AT A7
TERE R, RTIRSE ] Be e I S 10 2 FE M B AE, T
Bt s ROEAN], Hog5 BARME R A v L. SR80,
I8N AR IS J7 v 1 A ot AR DL R S T B S A 400 1 R
R AFHAEACRVEAL CCS kiR KU 5877 T HAT 1
I P,

T EAE CO, M 2 AR 2 RS 2 i HLI A N
2%, EANTURA 28 0 AT AN A e e 202N, R
hAb TR B B, R IX 600 K 2 AR T RER CO, B
JRCIRER N AR E AR ) CO, MY, B/ DBE T AN R s
5 5RO LR EAEIET Y, MEWNAE cCS RKEETTAE
J7 1 I A F0 R LR, B R SK P E CCS T H 1)
fhi s, JF e E EAPIAR A T, IR,
AR RN TEAE CO, M E, R AN
T, B EA CO, MR B R AT RS A
[ 5, I R A S RGO AN R4S sc i N, B
PR AR AT CO, X MR AR R A I TE AR,
E MR AL AR RGN COL M (1) 52 B 4EL, ERAXS B 4E CO,
s PR S L R AR, A IEAE SE AR T CCS
TRYE I H FE PR R W PP AL R g AR, R BURFFIAH O
A SR PP Sk o e TAGRMER) 2 e 1, DA
R A RGN SE 1) B— o X A0 AR AL F i
T LA i B ) B SRR i, AR SRR LA ORI AR
RHEAET RGN RIS

1 #1F Co.itim A TIZHIERITF B SR

1.1 HF 00 R A THHENT A
A7 COy A THBIBLIT £ 10 3 A S A 2
LT A R A T I T R

T3 IR CO, Sk, A FK 3% Co,
W, B COy MRS . W R
Gl A AR = T AN ES RGN, DAL
17 CO, xR B/ RN, BHLE & th &k
BRE. NT. CO, bl E . Wic s R G R B
YRR (D)

! WS EERG ! NLEHIRS
! 1! 1! 1
! o WA EE | 1 1! 1
! a SIS 1! FEAK 1! 1
| Aae | ! !
] L 1! 1
! B ES 1! 1! CO, U 1
et = i V| e 1
V| B DF)#';& i ! : aa \
1 i ~ ! '
1 1 1
=k [co,. cHfn | ! !
=il | Nt [ ’ | —
! AR : . y‘}ﬁi}i%u :
4% 5 3 AURIAY
| ik | LHEH w5 [ ||

___________________________

B1 AT&EHEDFETEH

Fig.1 Schematic of manual control simulation platform

AL CO, IR E ufFAnAds (L%, BX
PEBR A . CO %) « T8 WEIH CO, IR K.
b 3B AR A A E D A K ) - AR S R CO,
SRR ESRITR, DEIRAENR CO, SRS 40 Hi
HOEN L= ) 3 % BT I AR 40 emy 1= R
(BPETES TR R EHAR 36 cm, T3 H 33 cm, 7% 5
17 em; CO, UMkl SFAEHENTE, FHR RS
HiENHE,

W% R HEY AR &, 13 pH (N
. EEERSAE RS HN RS . 3T A
23 S A7 TR ek S ) 5 {%. (1Q Scientific Instruments 150,
FHED | LI-6400XT {H#0O6E/EHNE RS (LI-COR
AT, RED FERIT .

TR Hh A5 R v R AR R A B AR PR R RE R
WEFT AR Y, (40°13 N, 116°14E) , M i ==
PR KBt I 28 e, AP 11~12°C, AR
KEZ) 640 mm, FFH)H IR EUE 2 000~2 800 h, 4F
BITCRE I 190~195d, EHXIH 1.8~3 m/s. £ KEH
TR AR R “ B RHE 20007, 3N R i R4 0~
20 em [+, JEACILZREALHE 315 kg (N 135 kg, P,Os
45 kg, K,0 135 kg) 4iF#45r. St 3:1:35%
I3 MIAREL 50 kg RN 1) - 380 N SANE B, RS, ff
3SR 30 eme TREGHT 13 pH {4 7.43, HHL
JRTUER 2> B0 32.8 mg/g, TR AT 40 79.8 mg/kg.
A R HC 91.1 mg/kg. B FRE DS 115.4
mg/kg, LT PEEL, HEKEN 26%, LHEA
BURE R 1.32 g/em®®); K3 H, 201049 11 6
FOBAE 1k, RR4iti 1.5 g IR
1.2 MiRAZ*

1.2.1 ®hREXHEE
FEARIG ]y 2010 428 H 12 HE 10 H 18 H,



198 ek TR 244

2012 4F

CO, Mt R4 T 9 H 12 HERIRI A5, Hrf: &
ZEAREAE 8 12 HAR 1 Uk FH S EE 10 7 18 HZ 1A
BEAT, WA COL MR EMITE S 2 5. L.
JCEFFE S pH EHAF W Ah ekt fE 9 J 22
HEE 2 i 10 H 18 HZ BT, W5 Co,
e SRR (R AR E SR AU

BT AR B S AR AR S RGRHHE CO, it
(i 527K, DR CO, 18 f2 R T8 28 A by i 2 06T
AR AZS R G K G HER AR, JLRE T 6 Rl Bt
fh5, AFE 5 BIEAE IR S 1A JE bR TR 5t (R
D o S MR BRI KR it Kok it
CO, HYMN 52 BIAA AL 5 A N BRI, 6 AN it 1 55 22 1) F) 3
AR BRI, WP RS R 3 K

1 ARMFEERTH CO i ENRBESFNEE

Table 1 CO, injection rate and injection flux under different
leakage scenarios

RS 5 CO, FENIB /(gm>d ™) CO, ¥ N %/ (mL min™")
CcK 0 0
G500 500 20
G1000 1000 40
G2000 2000 79
G4000 4000 159
G8000 8000 318

E: COENEHFARN Fevip/s, s, F COENINR, g/(m>d);
v A COVEANMHE, mL/min; p AHIET CO %, 214 1.977 gLy s Ak
PRSI A, 204 0.113 m%,

1.2.2 FAFME 7 %

HEi%: 9 /112 H CO, JFahtisfa, T 9 J 22 HAE
REA AR FLS R 20 B0, TFURXTH AR AT I0 S, 210
H 18 H&i W,

MY B IR A SR s o B4
KAER E o T Ak, A R s A e s X
Tk g, sl T, A ORIk R

A 10 718 HAEKT R, /KGR
B, MU EOK, A3 R BRI M
Fide, TS R b LR R T

HAEEH SR WS EL: R LI-6400XT {450
HAEHME RS (LI-COR A, JFE[ED XL HE47 I
Eo M9 H 12 HIFU, EFEHYITL RS, 1F 10:30—
13:30 WP BLEAT o SRH TS U, D2 COL ik
BE. Wl YRR HEAE R S —3, H LED 21/806E
P A A 2R S 1000 gmol/(m-s)

b3 pH E: HE S R R A I A (1Q
scientific instruments 150, ZE[E) WM&, &G 3 dNE 1
W Tk, BEBR 14 d 2247, %k B RRME & R 0~15 em)
P —A IR AR AT IR, b I R Rl
DR G AT
1.2.3 A7k

T KRR TR MmO G A
R AR R S EH AR S R Y A B
Febn DA S 38 pH H 5 3E2E SRR, 0 LEA R 5tz
IS FR PRI, SR s CO, it X M2 Rk A=

BREMIRW . FERIRISEH K H L 2= 07 25007,
SE 25 MR A7 5 TR) IR SE MR A 15 22 o W, R o
FAN A RGO CO, it 1T 52 B {E o

IR K FIHBCE (water use efficiency, WUE) &
TR A1 A% (net photosynthetic rate, Pn)
ZEEHR  (transpiration rate, Tr) 2 MR, L]
SMIX 2 AN A BEAR K R A2 g o i WUERT, 343t
AKX WT:

WUE=Pn/Tr QP

A, WUE RKGFABE, umol/mmol; Pn A E
M, umol/(m*s); Tr NZEMEHEAR, mmol/(m™s).

K HH Microsoft Excel 2007 4TG50 A4 1 AL B A A K] 5
KM SPSS 18.0 et A -E47 75 22 53, WIAE KT 95%,
ZH LG W AT 35K H Duncan’s Hi =214

2 HR5HH

2.1 AECOMRFFEETEREEE

A CO, MG, T 5t G500, G1000.
G2000. G4000 F1 G8000 [ Hi 1 R Z M [, 5x) Bt 5
CK HItL, 55t G500, G1000 A1 G2000 1 H 1 43 51 %
ik 54.1%- 70.9%H1 95.9%, 15t G4000 F G8000 FJ H i
KEEA 0, X TR 5% CO, Mts 5 R R 2R
W R (P<0.01). AR, H5 5 G500, G1000 5 G2000.
G4000. G8000 1] HH i . [h] 1 2= S th ik B A 6k 25 7K F- o
R FRAE R B B CO, ARl AR Uk, &
SAELR PN ) BRARH 2R, it HLBE A AN )1 S 2 )
MR R, AT E: 500 g/(m”d)ihiE
L H B2 B B H], AR B AR ik
()5 Bl A7AE R % S5 P B E R PR 24348 %) 2 000 g/(m’-d)
P S, TR 3.3% (R 2) .

R2 TRCOMRERTEREER
Table 2 Seedling ratio of maize under different CO, leakage

scenarios
R 3 % e CK A%
10 78 H 10713 H 1018 H
cK 35.0 76.7 80.0a 0
G500 16.7 35.0 36.7b 541
G1000 1.7 133 233b 70.9
G2000 0 0 33¢ 95.9
G4000 0 0 0c 100.0
G8000 0 0 0c 100.0

TE: =SB G AR 7 BRI 22 5 35 (P<0.0 D) R [

2.2 FEMRESE KRGS E T

AR CO, MR, MRS SR I F KR
W EWE LB 2R (R 3) o ZAH CO, il 5
P, TR S b g A ——A K FER ) (10
H 18 HD , AdE CK & SfEN A @ Tk O &4 1k
K, H5s G500, G1000. G2000. G4000 i1 G8000 [1)
FRm K (10 H 15 H5 9 H 11 HAHED 2355 i
T K ) 92.8%. 72.2%- 53.4%-. 37.0%H1 14.2%,
AL CO, MRIE SR, TR EE . X CO, iR
Ja KRR R 34T 07 Z Al N, e kARt iy, Bt




o2 1 fh

PEEE. H T BIAE CO, MR AR AR 2

S AR GRS WL VP L2 52 B A8 199

A1 e 2 13T B3 % 5(P<0.05), CO, it 6 d )&, 1
5t G000 55 A A% /™ A M i 3 22 :(P<0.01) 5 Mt i (7]
IEF) 10 d B, 1% 5 G4000 5 CK X 1% 5t G500, G1000
ZERNEE; 26 d 5, 15 G2000 5 CK XL G500,
G1000 Z = B 225 7 o X ULHH CO, i 1 5 Bk
K, FRIEKBRZ R LR E (H2E, MK
IO FE, BREE CK XL 55 G500, G1000 X =3
ZaIEEgvt LB ESR, CO, Ml EILE 2 000
/() IR AR T A 2 Hh R o 326 I TR R PR R AE 2 000
g/(m*-d) (3 0 B T B LR B 5 R I P
NP 78 COy MM S B3E — @ (1000 g/(m*d))
ZHT, RS Z 2B B

*3 FRMRERXERKSHIZIE

Table 3 Impact of different leakage scenarios on plant height of maize

bk =i/em

9AIH 9A17TH 9H21H
112.8+3.7ab 132.742.7a 139.842.3 a
110.5£3.2 ab 128.742.8a 136.7+2.1a
117.3x1.6 a 133.6+22a 139.6+23a
112.6£2.0 ab 126.1£2.1a 131.3+1.7 ab
G4000 108.4+3.2ab 121.2+2.1a 124.4+1.6b
G8000 99.7+4.6b 106.1+4.7b 105.5+4.5¢c

e ERIRPRERZE(n=3).

ANFRE TS T, K] WL ORI 4 e i 0 CO,
TS () e I3 5 ke v AR, T A e 5 e R DU A . (B 2D
afLUEE], 10 H 15 H CK XL 1% 5 G500 A1 G1000 1
AL %, HEIE S G8000 £ 41.7%. FiitirirRM,

I

107H
156.0£1.8 a
1522409 a
153.5£3.0a
139.5£2.0 b
1271422 ¢
106.5£5.1d

10 H 15 H
164.6+1.9 a
157.6£0.5 a
156.2+2.8 a
140.2+1.4 b
126.8+2.2 ¢
106.2+5.5d

CK
G500
G1000
G2000

AT LI A R HORUR B = BRI S, CKOX R

i 5 G500 Fil G1000 5 A 5% 22 74 6 3% (P<0.01), ﬁ’ﬁ
X 3 MERZBLEEES, RY CO, MjwmEELR
2000 g/(m>d)if, TR oK 2L 52 B 2 1A

i, GEF] S PAE LR A BIE R R
2.3 AERERERM LRI TEREME D

AERAIH CO, MHRARIE 1, TR bR R A=
YrER CO, s th A7 BB A B Y. (&1 3) = FoKh b
TR AR A R T DU St G000 Ak (Hh
AR 65 g, MR R T 24 g, Hu BT R 14 g,
MR R 4 , REFRT RIS S (b
T BT 691 g, M T HB A BTE 200 g, Hu T i 98 g,
R TR 37 @) . CO, Mt E A F] 500 g/(m*d)2
Jei s ORI bR M T S P o R AR S PR, (R T
FREIFTC B T2 5 2 CO,MHRE FEIEF 1 000 g/(m?d)
PR S S, RS RE S CK AR AR E R
(P<0.05), %5 G1000. G2000. G4000. G8000 i
BB 40 ) CK AR 50.8%123.7%+19.4%110.9%,
T B o IS SOC R 22 5%, 155t G1000 1
H B CKOX R K 96.1%; ELE CO, il ik
) 2 000 g/(m>d)i}, Hh L AR T R A S CK O
PR B R, IS S G2000. G4000. G8000 [t
R it CK O HE 54.3% 31.7%- 13.8%. iX
KW, 75 CO, Ml ik B — @ FEEE 217, M B
T PR AN S BB B ANE], MR AR LLE T b |
HA AT CO, M 5 R

—%—CK  —e—G500 —&—GI000 —a— G2000 —o— G4000 —o— G800
15 \ 10
1
1 8
= <10 i ES
= = AlS & ©
= = i =4
= B S ! i
= ¢ - | 2
o 0= P S N R L R R 0
] &8 & =2 5 & & = a8 8§ 8 =2 3 & 8 =2 = 8 &8 & =z 5 & &5 2z
22 2 3 2 2 & 22 22 2433 422 2z zd s d g2z
FIWI/(H-H) FBIO-H) FUICH-HD
a. KAy W% b. FR AR c. KA
W MEIRZELRTARMER ZE(n=3), MLIR CO MR, CK. G500, G1000. G2000. G4000. G8000 W.% 1, T,
B2 FE#BHETTERTHHGER
Fig.2 Dynamics of leaf number of maize under different leakage scenarios
800 1 A C M 13606 120 1 A O 3 3
700 & A P 100 _aAE = & AT A TR
600 o %
2o 500 & 80 =
I L 1 LI
i 400 b \E 60l
& 300 a H- 40 <1
200 -
L iied 20 |-
100 | cd .
CK G500 G1000 G2000 G4000 G8000 CK G500 G1000 G2000 G4000 G8000

kg 1 5
a. Kb b FR b 6
s HA AR TR AR R 560 2 2% 3% (P<0.01)
B3 AKFERBREERE
Fig.3

kiR 3
b. FokHl AT TR

TR B R M LA T AN E

Impact of different leakage scenarios on above-ground and below-ground biomass of maize durmg the late growing season
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2.4 FEREZTERLESHETH

WA AVER VA e S E T St &R (Pn)
SALSIE (Gs) FIZEREIER (Tr) X 3 MERPY, 4K
Y1 CO, Mk E , CO, Mt L EFabrit sh &4 1k
WA RN, HAFRMFESAGEEER (B4 . 5
MHRAET 1 d AHLE, CK XL 1 5 G500, G1000. G2000.
G4000 F1 G8000 7F A=K 2= AR MM ¥ 6 G R 4 Sl ek b 1
7.5%+ 37.3%. 57.2%. 98.0%. 97.1%FH1 99.2%. XM
SRFOCE R ESEARFERE , 5t G500 FT G1000 4
HeE AL CO, RIS IRRT 4 d WIRAIE 50%2 )5

Wi Fi0E, FHt G2000. G4000 F1 G8000 115451k
RAE CO, MR G B WHALT T 0. AL TR 2B MR 2R
PHEH G G R L. RHX 3 AMEARIEAT T 20T
ATCUE H, oS S e G i e . AL S R ZE I
KB ERK, 5155 G500, G1000 1 G2000 2% 5 4% i 2%
(P<0.01). 155 G2000. G4000 1 G8000 74t A 4
AL IERZE R IEA AT T 0, 1X 3 ME ST
WEER . EXERWTAKCEMEHRT COy it RIFEEH B
J&, CO, Ml oK, RO EAE R S HIFE B RO,
24353 2 000 g/(m*d) R B 6 A LA k.

cK o G500 —&— G1000 —A— G2000 —5— G4000 —o— G8000

40 =%

g Ls

£ 30 =

g 5 4

S 20 E 3

3 A =

5 10 i 5 2

<o v, A B 1

2% 258 5 % R N
£ & 2 & 2 2 g & 2 & 2 2

H/(H-H) HI/A(H-H) HIW/(H-H)

a. FOoRM Aot ar

b, TR AL

c. KM Rz

B4 FRMBHETERFLGRE, AIFEFRBEFOLTL

Fig.4 Dynamics of net photosynthetic rate, stomatal conductance, transpiration rate and water use efficiency of maize under different

leakage scenarios

2.5 AREMRESLTIEHETK

13 pH (e — MREZLW g e bs, Ko g
AT B0 2 S N R 2 3o P2 AR 2 57 1) 35 pHL {E IR 5200,
B LA RN S A IR P R AR s ),
LSRR AT AP B 5 WTLLE R, A2
AR CO, Mt I sE i, It 1 52 R B 118 pH {15 ik
BRAR, o6 R 510 3 pH AR AR R e k. 5%
AR 9 H 11 HDRIEEAR L, 155t G500.G1000.
G2000. G4000 F1 G8000 7t I 5 F B K =AW (10
H 15 HD 113 pH B T 1.9% 5.4% 7.8%-
11.5%- 11.8%%19.5%, 1] i, CO, il Sl K, 3%
AR, (H A, RIS S5 R R B, Frafs sin pH
B 1) 22 5 18 A TE B 5 25 M KCF(P<0.05).

85 M®CK [ G500 [ZG1000 [ G2000 B G4000 G8000
8.0

aval

75

XXRR

oot

X

BB
R

+3EpH{E

7.0 o : B
N z:: 24 B
K.
6.5 K K &
: 1 o B
B kX o
b & K%
6.0 e k. R -
: 1T kX o
5 K &
55 o2 1 RXF 1 PO J
09-14 09-28
H3/(3-H)

B 5 ZAFREF#me LR pH A
Fig.5 Soil pH value as influenced by different leakage scenarios

2.6 ERAEFEMFHER THIZEMWEZENTZHE
FEAERZTARW, 2B EIRIEERAR 6 Ml feit
Tty 5 N AN A BB AR AR HEAT — AN U, FTLL

B2 XFE—fabR, CO,MHRIEREEA, ZFabrs2 5 e
FEROR; REAFRTEbR, MR B AR CO, it
T = B VO A AN (B 60 o ASHIFSE N FH 7 2 50 HT
X [ — e bR e #- R 1 5 R 10 22 AT e A e, e
5 CK R A B EEZER I COy iMtE & A
WRICHTHEE ) S FIAFAE MRS S s (E R, 4
FRASE L IE A K R 7 i B/ CO TR T8 B 1 D A PR,
LR F Fabn IR B ARG [ LARA Ko T A7 CO, it
e R 52 BT o

CEATRUSCER 2.1 25 2.4 H50 0 S HR bR I GE v A 56 45
B, 4G 6 v E: FFMI COy R, X ROKIH
RN, 500 g/(m>d)[) CO, MR & Cik 52
B 0], 24IEF) 2 000 g/(m*d) IR AE .
XKD CO, s, seman] e —al, TR
7E CK X 155 G500 F1 G1000 2 [A) 310 i #5122 5,
CO, MR EIAF] 2 000 g/(m>d)if kKo 5 A W 5
EPEAR(P<0.01)s ASFHER G 5 R FOR AT L4, 4 Jnt
HOFORE ) 2 S Mk SRR EARALL,  CO, it Y & IA B
2000 g/(m’-d)if P2 A B35 25 S U T B AE 1000
g/(m*d)) CO, Wil T 5 CK xRy /g xR
(P<0.05), 7£ 2 000 g/(m*d)¥] CO, MM & N b E3FIH
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Fig.6 Comparison of tolerable threshold value of each index under different leakage scenarios during late growing season
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leakage scenarios
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Impact assessment and tolerable threshold value of CO, leakage from
geological storage on agro-ecosystem

Wu Yang'?, Ma Xin*?*, Li Yu'e®?, Wan Yunfan'?, Zhang Jiutian®, Zhong Ping?, Jia Ii®
(1. Institute of Environment and Sustainable in Agriculture, Chinese Academy of Agricultural Sciences, Beijing, 100081, China;
2. Key Laboratory For Agro-Environment and Climate Change, Ministry of Agriculture, Beijing 100081, China;
3. The Administrative Center for China's Agenda 21, Beijing 100038, China)

Abstract: Carbon capture and storage (CCS) technology plays an important role in reducing global carbon emission.
However, CCS project is facing many obstacles, particularly the leakage from carbon dioxide (CO,) storage sites
severely threatens ground ecological systems. In this study, a manual control device was designed and constructed, on an
agricultural ecological system threatened by leakage from CO, storage sites, to simulate the scenarios of geologically
stored CO, leaking from underground to ground. The changes of several important parameters of an agricultural
ecological system (AES) were observed and recorded so as to evaluate impacts of underground stored CO, leaking on an
AES, and then to establish the tolerable threshold value. The results showed that maize growth was negatively affected
under different CO, leakage amounts. In general, maize grew worse when CO, leaking flux increased. For example,
seedling of maize was severely hampered, both plant height and leaf amount decreased with increasing of CO, leaking
flux. Biomass for both underground and above ground with CO, leaking was significantly less than that of control,
photosynthesis of maize was affected, and soil pH value droped. As a result, the tolerable threshold value of CO, leakage
from geologically stored sites is 500-2 000 g/(m*-d).

Key words: carbondioxide, pH value, geology, carbon capture and storage, agro-ecosystem, impact assessment,
tolerable threshold value



