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Absiracl low reinjectivity of geothermal waste water has become the bottle—neck for sustainable use of low —medium temperature
geothermal resources widely found in sedimentary basins of China. Based on conceptual model of CO,—EATER (CO-Enhanced Aquifer
Thermal Energy Recovery). Tertiary sandstone reservoir of Guantao formation in Beitang sag of the Middle of Huanghua Depression is
taken as a testing example. Water-rock—CO, reaction at a temperature of 100°C and a pressure of 10MPa is carried out for 10d using
high temperature & high pressure Par, to understand the corresponding effects on component changes of formation water and minerals as
well as formation porosity and permeability. Results show that after CO, injection, pH dropped from original 7.7 to 6.3 and components
like HCO;5 , Ca, Na and K showed significant rise. The reason is that dissolved CO, foming acidic conditions and cations like K, Ca and
Na were released into formation water due to dissolution of feldspar and carbonate minerals, which are also confimed by X —Ray

Diffraction (XRD) and Scanning Electron Microscopy (SEM) results. Water isotopes results also indicate that artificial CO, addition into
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formation water accelerates water—rock intemction and leads to "Reversed oxygen—shifts" of 6*0no and 8°Hno by 3.5%¢ and 3%,

respectively. It can be concluded that CO, injection can stimulate the geothemal resewoirs and CO,—EATER model is feasible for

Tertiary Guantao formation of Beitang sag.

Keywords Beitang sag; Guantao formation; Geothermal water reinjection; CO,—~EATER; water-rock—CO, interaction

0 5IE

FE PR RS2 4 AT IR A VPR 322 ] A, v 6] b Al
THI I 2 10 9T A A AL AR AR ——19 GBI R, COL Bl , R (0
REVEN, Hp [ DUR A A TR AR IR R R R S R
FHJE A B A0, B 220500 DEUR Rl SR I R TR
R W R AE RFR 233t PRI LI LA IR OF 2R, 1 L
Hi A2 K BERFEE T B TR T DX T R B R K (LR
ik 1.8~5.5m/al", Ay DRI H PVHE IR P45 B2 TR R DA okt Ao
TR FEHE TR B0 25 Bl BREE MR A5 B AT AR m]

iy AR [ GBI RG AR K N T R 5 A 4K [y 5
HEA B R i #5252 30 b BT IR T R B2 kR R LA
Rk B P B Yo A5 RN o R b XA Ay R oI i BB
5 0 — 1 A, I Hh B ] A 5 4R T 20 4D 80 AR R
1, EVHT B T8 v 110 [ 9 () R 0 6 AR ik e {00 2 i 22 [
AT TH 232 DX Hb B W] 3R SR T AR 99T, e ol J2 Bl 2R b A
fift )25 1 [l 9 [R) RS BF 53 Y| RS0 A e R AR Y 2
FALHE YRR A I AR 2 W B A A TR
Foml E ARAR 0 RN R E T — 2 i DR it (HSOR A
AEOMO, RIS B XD BT 01 A R gy = (ER
AL (e, P RNAE R Z24F HBk K CO, My 5T F A4 S i BHIF
255 R o, 32 5 H# [0E 2R (CO,—Enhanced Aquifer
Thermal Energy Recovery,CO,-FEATER) i /& A5 20051 |1 X
CO, N AL 2R, 38 3 K= —CO, A7 BLAE FI D 2 it 2
TP A BT I S e R I 1A B Bl A 2L B EE RS 0 R
H Ay, 2 T 4 s AR 7K i Tl o 5 [R) I SR 4 c o, Y b
A

AL DL AL 111 B8 i ZR40E P 20 0 )2 S 441 i
b T S Bt 2R BE AN R 7 450 TR Y CO— 7K AR B AR S
GG RN BT, BRI JZ X CO, 1A M BR A2 i A% 2 bk
AT BE B4R Tk B HoE [ R 1 52

1 WREEHR

I THTRE 57 8 T8 5 4 ot v A B Y SR B TR R BT
LR Sty 45 R AR IR 2 b, B LLBUN BB 245 5 1L R A A
<, VAR BB AR LAY R o LA S R R T A B P
VAT )07 450 S AP 1 R o W 0K AL TR il 4 R
T O A BRI R AR TR B9 3 X B R T e B
VE=BTITRT L DUW 96 T i 24 22 A Y P A X e T D0N AL
Y RVE B A AU R R 2 A AL X e TR IE
TR 258 S = 10 A BB 22 22 1) P 0 X PG R 2 DX L R R
B RRAE 5 ALY X AT — RV AR 0 Wi 2, %ok A R 7
1] BB I 1 5 W T — FR B AL 7R 1) S A Y 9 L WA i

I 16

AR i) A8 KA 3 AT HEB 5 R 0 DX B S X P A2ty Mg
FOULAR T SE AR 52 ), T2 B — 2 I S0 4 36 4 5 100 2R 9 ol 77
TRV T ] W24 19 9% 3 S EOIR R, 8 78T T T 2
G B AR R ) R A TR R X

G J.\J,Llf & 2‘,'/
| e ———— SoE
“ﬂxll\‘\ ~ _/'ﬂ:k. w WTE //',—?H_-[ _-\---';\-\.:_\
e Fo—" i B
b ) R i
i
o [l o4
- wit AN L wa iy

B 1 JtEMBEELE ST
Fig. 1 Schematic of structure location of Beitang
sag, Huanghua Depression

b 3 M B AR 24 2300km®, A4 it LRI 38k 368 40, B =
BRI A FRAGE RSN R B A A Al
BEWAE R T, KNP IR 3 B 52K LR R £ 2 4
filf T BRI B AT A A P LR AL A D A
BT 6 1 At 1 Hb A R /K TR0 ) 8 20 3 AR A e, BT R
b FAfit 2 0 [ i)t O 6 3 e e

BT ZR 0 PR 5 6 2 ORI 5 A -4 -
HLI A8 A RR AR, BRI S B A U8 19 5 A5, 38 BRI 19 47 AF
BRI . EET W A B KA R A Y, oy ik 22, WOk
PATR b £ R IBAR Sy = o WFE 3R, 4B 20t 20 A0 i —
MR 1100~3000m , 2 A7 AR Gf i F e Pk Fn e v L R B
KA, R FLBRE N 33.6%~38.7%, 5% F ik 1.165~
2.003m’  fiff J2/K SRAE IR Fe 0 AH P ALt )20 R A v A ik
MK 2 pH E 7.7, 0 LA 0.8~1.5¢/L, & THU#UK, K AL
2 #P)L HCO, -Cl-Na #9573 Cl1-HCO~Na # S £ 081,

T W 2 i 2R K Y SRR E TR A e SRR,
8"0no K =7.5%0~~10%o , 5Hy, o H-T71.0%0% 736%™ , UEWI 1
PRI 3t 22 K35 SR TR T K SR K, HLAFAE +2.5%0 1) USRS 3k 7]
REJZ k)2 P K B AR 6 4 & ARk =AM AR SRy, Il
VERR T 4R B 2462 TR AR A DR R ER9 1, O CO,—EATER
P A S Mt A T wTBE Pk



J‘CMK

4@7

##E 5 2013,31(27)

3 it XX (Papers)

2 EEiEit
21 HEER

SEH SR FH 0 5 R R A6 Y VIR 7R R B 04 5T T R TR 4
I, T 2009 4F 6 HHU ) JHEE AR A IX A — 1 MBI RE R
FERBEZ) 2 1800m, 425 X A7 4F (XRD )43 Hr3k BIL -3 574
Aoy NATHE 61 2%, B K AT 14.1% , #K A7 18.9% . J5 i A1

H#
L

12% Bt 4.6%, Ho P gk +07 U6 sE 52 A 85% 7 Fla
6% LA KW AT 9%, FIT SIS 147K AR 2 1 Pl 4 1) 2 7K, B
TGR28 I, ir T4 Wl XN 522 bl H pH (B 7.7, K Ak 2650
3 HCO,~Na , 46 5k 143 1mg/L, BAK KL 220 43 W4 1, 52
B H KRR T R 300g 5 B B BT B 352 (FK R 15% ),
KA =10:1, N I R 33 10d,

&1 Kk-F5-CO,REAIEHEKLFEHSTK
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Fig. 2 Experimental setting diagram of Parr instrument for water-rock—CO; reaction
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Table2 Core components before and after

water-rock-CO, reaction
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Fig. 6 SEM results of core samples after
water—rock-CO; interaction
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