31 2 Vol. 31 No. 2 173~180

2012 3 ACTA PETROLOGICA ET MINERALOGICA Mar. 2012
12 12 L2 12 3
1. 710054 2.
710054 3. 034000
Naz()
NaAlSi;Og CaALSi,Og

LA-MC-ICP MS

P578.968 P581 A 1000 - 6524 2012 02 - 0173 - 08

Albitization and hydrothermal diagenesis of Yanchang oil sandstone reservoir,
Ordos Basin
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Abstract: The Triassic low permeability reservoir sandstone of Yanchang Formation in Ordos Basin is composed
of fine-grained arkose and feldspathic litharenite. Lots of research work has been devoted to the diagenesis of
reservoir sandstone of Yanchang Formation. It is considered that the formation of secondary pore through disso-
lution of laumontite improved the reservoir property of sandstone, and the dissolution of laumontite was closely
related to alteration of plagioclase. According to the equilibrium theory of mineral reaction, the laumontite
formed by the alteration of plagioclase accompanied by the formation of albite is two times as many as the lau-
montite in quantity. Therefore, if laumontite of sandstone in Yanchang Formation was dissolved to form dissolu-
tion pores, the content of albite with more stability should be higher in theory. The sandstone of Yanchang For-
mation actually contains plentiful albite which was altered from plagioclase fragments and cements of authigenic

minerals that filled the fragments. Microscopic observation indicates that plagioclase fragments were altered to form
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the assemblage of albite, laumontite and kaolinite. The formation of authigenic minerals of albite and kaolinite
caused sandstone compaction and led to the formation of low permeability and low porosity reservoirs. Many pri-
mary hydrocarbon inclusions with bright yellow fluorescence contained in cleavages of albite show that albite was
formed synchronously with reservoir compaction and oil accumulation, indicating that the formation and distri-
bution of albite were closely related to the formation and distribution of reservoirs. The existence of albite and its
significance were ignored because previous researchers focused their attention on laumontite dissolution. Composi-
tion analysis by means of electronic microprobe shows that chemical composition of albite in sandstone of Yan-
chang Formation reservoir is similar to that of standard albite mineral, in which the SiO; is from 67.07% to
68.51% and Al,O3 from 19.59% to 20.49% . Na,O content of albite is high while K,O and CaO content is
very low. The albite is almost pure albite end member of plagioclase (NaAlSi;Og) without anorthite member of
plagioclase (CaAl,Si,Og). Laser Raman spectrum analysis shows that albite in sandstone of Yanchang Formation
is characterized by four obvious peaks at 293 em ™!, 329 em !, 407 cm ™ ! and 458 em ! respectively, implying
that the albite is a sedimentary mineral formed during the diagenetic stage at the low temperature rather than a
detrital mineral of magmatic or metamorphic rocks. The in-situ micro-analysis technology of LA-MC-ICP/MS
was employed to analyze REE of albite. The results show that REE distribution curves are gentle or somewhat
rightly-oblique. The average SREE of albite is 138.74 X 10~ ¢, which is close to that of the upper crust. The
average 0Eu is 1.62, assuming strong positive Eu anomaly. The average 6Ce is 0.74, assuming weak negative
Ce anomaly. Rare earth fractionation is weak with average (La/Yb), of 4.95 and average (L.a/Sm), of 1.88.
Characteristics of REE suggest that albite is a product of the hydrothermal diagenesis. Combined with regional
geological evolution history of Ordos Basin, the authors hold that albitization of sandstone reservoirs in Yanchang
Formation of Ordos Basin was related to hydrothermal activity of Yanshanian period. It is suggested that the hy-
drothermal diagenesis of sandstone was closely related to the formation and distribution of oil reservoirs and
therefore deserves attention and research.
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Fig. 1 Microscopic photographs of albite in sandstone of Yanchang Formation
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a—Geng 166 well Chang 6 b c¢—Geng 108 well Chang 4 +5; d—Geng 108 well Chang4+35, e f—Yuan 181 well Chang 6 hollow circle
in albite mineral indicates electron microprobe analytical point serial number of the photo is consistent with serial number of the sample in Table 1

photo f has two analytical points f and g

11.83% ALO;  19.15%

JEOL JXA-
8100 25 kV
2~3 pm 10 nA 20s PRZ
2% * 1
SiO; Na,O ALO; SiO,
2 67.07% ~ 68.51% Na,O 7.67% ~ 12.07%

ALO;  19.59% ~20.49%  K,O CaO
Si0,  68.7% NaO



176 31

1 wp %
Table 1 Electron microprobe analyses of albite in

sandstone of Yanchang Formation

a b c d e f g
SO,  67.730 67.940 68.510 68.230 67.860 67.920 67.070
TiO, - 0.016 - - - 0.015 0.129

Na,O 11.670 11.810 12.070 11.230 7.780 9.310 7.670
KO 0.030 0.014 0.038 0.022 0.078 0.025 0.035
CaO 0.057 0.032 0.025 0.058 - - 0.002
MgO  0.017 - - - - - 0.011
MnO 0.022 0.036 - 0.022 - 0.033  0.003
ALO; 19.840 19.390 19.790 19.890 20.320 20.290 20.490
FeO 0.016 0.091 0.018 0.063 0.032 0.084 0.083 3
Total  99.382 99.529 100.494 99.516 96.070 97.678 95.493
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Fig. 2 Laser Raman spectra of albite in sandstone of Yanchang Formation
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Fig. 3 REE distribution curve of albite in sandstone of

Yanchang Formation
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