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NATTAPINYA NAKAWONG: QUANTIFICATION OF CLAY MINERAL IN SHALE
COMPARED WITH WELL LOG INTERPRETATION FROM SAN SAI OIL FIELD, FANG
BASIN, CHIANG MAI PROVINCE. THESIS
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The purpose of this research is (1) to study the mineral and elemental
composition of shale, (2) to correlate the geochemical of shale and well logging data,
and (3) to predict the trend of the area impacted by shale swelling within San Sai Oit
Filed, Fang Basin. All borehole cuttings from FA-SS-35-04 well were collected, including
8 samples of Mae Fang Formation and 39 samples of Mae Sod Formation (Unit A, Unit
B, and Unit C). Mineral and elemental compositions of clay were determined with the
use of X-ray diffractometers (XRDs) and X-ray fluorescence (XRFs). A scanning electron
microscope (SEM) was used to examine the morphology of the microstructure of shale.
A correlation between the well logging data and the quantification of clay minerals in
shale obtained from the borehole cuttings. Based on Mae Fang Formation results,
montmorillonite content averaged 1.68%, which is fairly stable and slightly increases
with depth. Illite, kaolinite, and chlorite contents were average at 0.42%, 0.11%, and
0.11%, respectively. In the Mae Sod Formation, the montmorillonite content averaged
3.91%, which is fairly stable and will tend to increase slightly as depth increases. The
contents of illite, kaolinite, and chlorite are 10.15%, 17.4%, and 0.99%, respectively.
The montmorillonite has a strong effect on swelling and is slightly increased within
the shale layer, especially with Unit B and Unit C of Mae Sod Formation which are
related to the average content of MgO, Na,0O, CaO, and Al,Os at 2.35%, 4.82%, 3.99%.
and 14.02%, respectively. The Gamma Ray logs showed that the shale volume
increased with depth in Upper Unit A, decreased with depth in Lower Unit A, and
increased with depth in Unit B and C of Mae Sod Formation. Ant The Density and
Neutron log showed that the range of density was 1.93-2.45 g/cc, which is the density
of shale and sandstone, and the range of porosity (3.8-8) in shale formation and
showed high porosity in sandy shale. Therefore, based on the correlation of

geochemical



results and well logs, it could be predicted that shale in the Mae Sod Formation was
the major contributor to shale swell in the San Sai Oil Filed, particularly from Unit B
and Unit C, where montmorillonite concentrations were highest at 5.30% and 5.5%,

respectively.
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