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Evaluation of impact of clay mineral fabrics on hydration process
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Abstract: Clay minerals play important roles in hydration process, while the role was lack of quantitative evaluation at present.
Therefore, SEM and X-ray powder diffractometry technology were used to analyze the microstructure, components and contents of
clay minerals, and the change of microstructures in dry condition and different wetting times. At the same time, expansion
experiments in different conditions were performed to study the variation of mass and the structure during the hydration process.
These experiments show that: (1) The inner factors affected the hydration process are the contents of clay minerals such as
montmorillonite, kaolinite, chlorite and illite in shales and slates. (2) Water-weakening effect is more distinctive when clay minerals
array in order than in disorder. (3) Hydration progress of shales and slates happens in a gradual course. That is to say, clay minerals on
the surface absorbed water and expanded firstly, which made the shale and slate fallen; then fluids filtered into the rock inside along
the layer surfaces or cracks with time prolonged, and the inner minerals expanded, which made the fall occurred when without
confining pressures. (4) During hydration progress, addition of inorganic chemical components in slurry and pressure increase will
constrain the water-weakening effect; while the temperature will accelerate the water-weakening rate.
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Table 1 Clay mineral contents in different rocks
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Fig.1 Typical SEM images of clays in dry conditions
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Fig.3 SEM images of clays after different wetting times
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Fig.4 Free expansion curves of clays and slates

4 Fh R KA E RIS o B

S KA RE I D R LTS N DR S AR R B
H PR B A E LR . HEPREE
WREEFEE, AMHN SN B, A K
D15, LR D M ik 2L R 2= I VEH
4.1 Fi YRS WK IR

HA R SEBG 45 mT 4, MR SR A A
25%, HRIAA 25%, HIEIKARTE R 1.2%, it
IS AN 4.5%, SRASTEN 5.2%, HFA
VRN 23.8%, BEIKARTEN 7%, —F rh HARES T
e D, AER PSR 50%,

2 et EIER AL X A S L e A T
T R SRR R, g5 B REX
FE AP I AT ok R e A8 16 K L 1 S 40 S AR
B, YIS EBY 60%, Fitu b Fa
THEIS 82%~98%, ZKEATEN 1% ~7%, =k

TEN 1%~7%, PRAETEN 2%~4%. KL
SEREOR, ZEBINUE S Bikcn. Zilijea R
AR, EIKERIR 30%~90%. #* 3 A3
rh B AR X PN [ b AR e s T R I
FE A 0, w s h S R s S



2726 FE I

ERE, KL 10%~20% 2 [A 254k .

XIS MR 25 AL, & L b S A )
WOKFRRE S, RRATIRZ, SR AT 5 R A )
AT, PSR % 52 K B AR TE b
TR a5l nzm. HREET, FEMAa Y
PHES FACH A s, AKAPERGE, 2B s g
AW, BHEFARMA R, KWIERZ, S8
i ACAT Y, BT IERHE T KHReAE
M, KAAERRSS, BRI ).

K2 WEMBHEMAZRAR LV WER

Table 2 Clay mineral contents of basalts in

Nanbao oil field
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Table 3 Clay mineral contents in Tazhong upheaval
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Fig.5 Relationship between water-contents
and wetting time
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Fig.6 Relationship between mass and wetting time
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