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Thin Section-Based Geochemical Dissolution Experiments of Ooid Carbonates
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Abstract: To explore the law of carbonate dissolution evolution to facilitate oil and gas exploration, the dissolution process and kinetic
mechanisms of oolitic limestone and oolitic dolomite in sulfuric acid medium under normal temperatures are discussed in the paper. In-
situ micromorphology of the reaction surface was observed by environmental scanning electron microscope (ESEM) and the elemental
distribution was analyzed by fractal and multifractal theory using the X-ray mapping capabilities of the ESEM. The different dissolutions
observed in the experiment indicate that the dissolution of the mineral starts at points of structure defects (as cleavage or fracture) , and
that the dissolution rate of oolitic limestone at the point with high Ca content is faster than that with low Ca or high Si content, which
results in an uneven corrosion pits and pore spaces formed on the reaction surface. Moreover, the sulfuric acid cracks the ooid dolomite
into granular and intergranular fractures and pore space in or between particles. Analysis of the weight loss by dissolution of thin section
shows that the weight loss of oolitic dolomite is about 80% higher than that of oolitic limestone, indicating that the sulfuric acid has a
stronger dissolution ability for oolitic dolomite. It is found by micromorphology observation that the granular surface of oolitic dolomite
formed by sulfuric acid dissolution is more conducive to deepening of dissolution, which further improves development of pore space and
connectivity. The fractal and multifractal analyses indicate that the dissolution process is controlled by differences between the element
distribution heterogeneity of Ca, Mg and Si. Additionally, large difference of composition, strong heterogeneity of element distribution
can promote the dissolution reaction.
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Fig.3 Plane-polarized lightimage and SEM image of contrast samples of component analysis
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at different experiment procedures
a A AT RS b A M L h )55 c /6 2 h J5 R S V00EY ; d i
O BEOCTE Y i R

JEARE S 4a, 5a) . % BB S U N #F S, A 5
S o Ml TR A 22 5] L BRI TEBE AR P INAL L
B PR VA YL » DRI R YR X o i e 948 el 7 o 5 - 16

ZF N AT B ML T R KT AR B T
(£ 2), T Wi 58

(¥ A A 0.05 mol/L H, SO, (pH=3) %
rR I 1 h O R 25 KRR BT B ERGE
F B IR G 2E B R T IR IR (8] 4b,5b) 38 i
JBT 1R HE SO U W5 BIRE it e TR A AN K

(2) R b SE o5 aE BE, R RE A 4k 22 A
0.5 mol/L H,SO, (pH=0) W 12 2 h 5 B,
TR 5 0 2% B /K5 Bk L T IF R IBOTT 5 (R
2> IF DG B WA IR (8] 4c,50) W% L L,
WA R T — 2R UUEY , FEVITE L
B 4 i T R B A AT (T 6).

FH 75 R 9 8 A0k 25 DOVE W )5 Pk FH B BB
(R 2, ADE s WA B (& 4d, 54, IR 7E
T P 2 T WS 4 HE AT A R BE DL S RE R A A (K 7,
8) » A3 BT 7E v I b BT K A GRODO 4R 5 A 27 5 e
T4 L B & e

4 R 53HE

4.1 WESERSFLEEL

R R W T B R 2 e LA B B B Y
IR UTTE (B 6) 38 b B3 20 B & B, L 2 L4
Ca.S O, UTIE P 52 1R SRS IR 5 A 1R B 78 %%
T S R T L s DB AR HE W CaSO, . H I, AR
S BT R A RO R R AR
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Hr:Ca, Mg, (CO) (o fREBT AR R R 3 7
FEAAE .3 A EEA YL H.CO, MAFFETE
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Fig.7 SEM images of thin sections after dissolution
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Fig.8 SEM image and element X-ray mappings of ooliticlimestone(RX-3) (a) and ooliticdolomite (DP-1)(b) sample
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Fig.9 Multifractal spectrum curves for different elements
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Table 3 Fractal parameters describing the distribution characteristics of element X-ray mappings
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