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Experimental research of carbonate rocks dissolution characteristics
in Paleozoic group of Nanpu sag and surrounding bulge areas
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Abstract: To study the dissolution characteristics of samples in the burial conditions, a series of experiments were conducted
to analyze seven Paleozoic carbonate rock samples collected from Nanpu sag and its surrounding areas, and their associated
acetic acid conditions. The results show that the carbonate dissolution rate increases with the temperature and pressure in-
creasing under the same flow rate. In the cases of lower temperature and pressure, the dissolution rate of dolomite is less than
that of calcite. With temperature and pressure increasing, dolomite becomes easier to dissolve than limestone. For dolomite
bearing limestone, the more dolomite content (or the dolomitization degree) , the higher dissolution rate. Under the condition
of the same pressure but different temperature and flow rate, the dissolution rate of limestone in the Majiagou formation in-
creases with temperature from 200-250 °C , reaches its maximum at about 250 “C, and then decreases with temperature in-
creasing when it is higher than 250 C. Combining with the analysis of buried hill reservoir in outcrop observation and physi-
cal property data, we conclude that compared with limestone, dolomite, dolomitic carbonate and lime dolomite are more con-
ducive to form dissolution space and high-quality reservoir inner buried hill.
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Table 1 Experimental samples and their mineral composition

B W TR I R w/ %

s 2 Faais
Si0, Al, 0, Fe, 0, MgO Ca0 Na, O K,0 Mn
L1 BEMH  RIRKE 2.88 0.43 0.28 0.41 52.02 <0. 05 0.26 0.0120
L2 BRME EEKE" 2.70 0.74 0.09 3.70 46. 64 <0.05 0.24 0.0056
13 WHA  FTHRIKE S 463 1.34 0.56 0.99 50. 69 <0.05 0.55 0.0222
14 REHA  WEKAE+ 1135 1.73 3.01 1.28 43.92 0.05 1. 04 0.0909
L5 [ K R 3.13 1.03 1.34 1.79 48.90 <0. 05 0.18 0.0502
D1 Rl MemH=s  0.97 0.59 0.14 22.27 30. 02 0.06 0.02 0.0164
D2 M LA Har 0.59 0.56 0.16 22.42 30. 08 0.07 0.04 0.0150

W = B A ORER 12 FESELE N6 2. 109 km, 14 FEMAELE T20x1 1. 7897 km,

TRESHT , FOAE i i AN [R]RL AR B A 2R AR 44
FE o AR B 4 3 360 7 R ot 90 R R A A (250
~420 wm) s FEARFER S8 S 20 1.5.0.6 F10.6
em W TT A b DL B SR 7S T R 2 30
min J&5 AR , T 90 C T HLEE 24 h, BHr A,
1.1.2  #ARA R

TR 2 AT R T K v e i DL R A LR 3K
551k I SRR AE R AR TR A R A5 8 T A7 HILRR X
BRER L A TR T VE R . LR BRI LR M o ) B e B
1. 78x107* mol/L,25 C Y pH {H A 4. 40",
1.2 REHERRRE

R R A 3 2 (F S pH 5 Jr ik A7k
B 2 T ROV FF IR, # B — A [ LA TR
RV A (it T B NE 4 P 5 171 B B kA T, AN
W O AR AR B B b 2 L i A R AR R H W)
Fai vk B, MR VR RIRESFRE, T
SEEL pH EARE B H 7 RS B R I 5, Ul —
() MG T R TR TR IR A N 28 Y, i SRR 3t 8 23t
¥, R T 2 SRR SRR

S — MR R AEAR R HE (v =4 mL/min) , A
RN ) 254 T AT, F2 B 25 14 A ()
TRTRER A5 (A7 8 1 2 ARAE TR A Al e 2R M1
AR LR AR 3.5 °C/100 m 7 RN K T 86 10
MPa/km B2, IR0 9 EAKE RS8R 2, iK%
FES A EEIMIBA Y 7 A DR i AR G 4= 530 R

L1 ~L5.D1 #1 D2,

R R PRI 2. 0 g MoK AR B T ROV 28
o, A B E R 1. 78 %107 mol/ L 1 L BRAE N
VA BT, TR R RN ), R R B R AR E S
I HH AR R AR AL, S R SR E I 1
SR 3 AN A TRORE A4S 5 mL, TR A R 5 126 i
F W ( PE Aanalyst 100)&:1\*}?/%{&4'43 Ca Mg JLE
L IRENT 5% .

®2 HRERETRINKBERESE
Table 2 Parameters of temperature and pressure

in dynamic experiment under same velocity

R 1/°C JE 1 p/MPa KRR H/ km
75 21 2.1
105 30 3.0
125 36 3.6
140 40 4.0
175 50 5.0
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Table 3 Parameters of temperature and velocity

in dynamic experiment under same pressure

R 1/C W v/ (mL « min™")

50 4 3 2 1 0.5 0.2
100 4 3 2 1 0.5 0.2
150 4 3 2 1 0.5 0.2
200 4 3 2 1 0.5 0.2
250 4 3 2 1 0.5 0.2
300 4 3 2 1 0.5 0.2
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Fig.1 Concentration change of Ca’* and Mg**
in reaction solution under same velocity and

different temperature and pressure
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Fig.2 Ca’ concentration changes with temperature under
different velocity and same pressure
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