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Table 1 Camparison of sepreating efficiency between organic acids and carbonic acid

M pH (H") i 4 : 4

>3.2 6.3x 107
2.44 3.6x 107 6
2.38 4.2x107 7 %
1.88 1.3% 107 20 %
' B 0.65 2.2% 107! . 350 x

BN 3 R
B ERB

(& Meshri [.D., 1986)
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Table 2 Result of dissolving experiment of acetic acid

B BB Al Si0, BAEWE )
Ka%A B pH
Ac (ppm) ppm ppm Ac (ppm)

KA 10.000 24 221 9640 3.40
MK Aa 10.000 14 198 — 3.20
nEA 10.000 72 195 9409 3.35
MAEA 10.000 21 152 — 3.15
% A 10.000 <2 <l 9590 2.90

(#& Surdam, R.C.%,1984)

(2) Astarh a9 5M
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Table 3 Result of dissolving experiment of exalic acid

BRI E Al Si0, »
Kaxm . B £ pH i
Ox“" (ppm) ppm ppm
P KA 10.000 1300 413 7600 2.5
MKk A 10.000 790 506 7140 1.7
KA 10.000 ‘ 1400 374 7900 2.7
MK E 10.000 150 540 4890 1.75
2B 10.000 <1 <1 8200 1.50

(% Surdam, R.C.%,1984)

A MR BR BB AR K 6 FUBRRREL I T O 7 7 B B RE(E (R 4) BAE®, A HLAR HLaRe
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Table 4 Free energy of carbonic acid, formic acid and acetic acid

BR. %1 ¥ () M AGr° Kcal / mol
H,CO, +102.6
MERKAE-FBEANE HCOOH +95.6
CH,;COOH +23.6
H,CO, +23.0
BHKOG-BWA HCOOH - +15.8
CH,COOH —4.28
HZC(O3 +15.0
BRA-MKE HCOOH +16.5
CH,COOH -36.9
H,CO, +28.37

FRA R

CH,;COOH +11.20
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‘Origin and Evolution and Prediction of Porosity
in Clastic Reservoir Rocks

Zhu Guohua

(Zhejiang Institute of Petroleum Geology, China)

Abstract

With the development of oil and gas exploration, a number of high quality clastic rock reservoirs at
great depth have been discovered both domestically and abroad. Concerning the porosity, some of them
have dominant secondary porosity and others are dominated by preserved primary porosity. Specially the
discovery of the later ones changes one’s idea of porosity deadline, which attracts petroleum geologists’
great attention.

Combining new progress and new theory of diagenesis both domestically and abroad with some case his-
tory about diagenesis and porosity evolution in some major oil and gas area in our country. this paper des-
cribes the new progress of porosity origin, evolution and prediction of clastic reservoir rocks.

1. The dissolution of aluminosilicate is often stronger than carbonate in the reservoirs of some major oil
and gas area in our.country, wihch is shown that the dissolution of the organic acids in the diagenesis is very

clear. The dissolution of organic acids is closely related to the type of kerogen evolved by organic matter in
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continental sandstone—shale. Type II and Il have higher convertibility from kerogen to organic acids in
comparison with t'ype I.

2. The origin of high quality reservoirs at great depth with dominant preserved primary intergranular
porosity is closely related with burial history of the reservoir rocks. These kinds of reservoirs, Mesozoic and
Paleozoic, are widely distributed in Tabei area, Tarim Basin. Lower geothermal grediant, lower thermal
maturity, short time of strong chemical diagenesis (80—120C) and deep burial only since Pliocene. all
these are the reasons that resulted in the wide distribution of these reservoirs in the area.

3. Hypogene flow, supergene flow and convection were the main forms of water migration in
sedimentary system. It was one of the domination that the secondary porosity development was controlled by
the amount of migration of dissolved matter together with fluid migration. Many secondary porosities were
often developed and closely related with unconformity and interruption of deposition in geological history -
because the surfaces of unconformity and interruption of deposition were considered that the sedimentary
prism had a period of exposure and leaching.

4. The new progress of clastic rocks diagenesis and porosity evolution has a great significance of the pre-
diction of reseervoir properties. But it is not well perfect yet and still in the investigation stage. It is an urgent
need to investigate the various types of models of reservoir porosity origin, evolution and preservation at

different geological settings, only in this way, the prediction of reservoir properties could be improved.
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