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Abstract

Clay minerals are the important fillings in clastic rocks, have important geological significance for
oil and gas reservoir. In this paper, the characteristics, formation mechanism, alteration law and
influence factors of the clay minerals in the new system of Jiyang Depression are studied by means
of X diffraction, scanning electron microscopy, and electron microscopy. The results show: The
Eocene Kongdian formation of clay minerals such as illite, kaolinite, chlorite and illite/smectite in
Jivang depression, Illite honeycomb, silk thread and ribbon shaped under the scanning electron
microscope, a book like kaolinite, chlorite, wormlike, lobular flake, Illite/smectite irregular gra-
nular, flake; The formation mechanism of clay minerals can be divided into mineral terrigenous
detrital clay mineral formation mechanism and its mechanism of two kinds of clay. The formation
mechanism of terrigenous detrital clay minerals associated with hydrodynamic intensity. The
formation mechanism of the in-situ clay minerals is influenced by the temperature and the fluid
properties. At a certain temperature, into the rock and fluid in the alkaline range to form mont-
morillonite, illite and chlorite in the acidic range is conducive to kaolinite formation; The forma-
tion mechanism and alteration process of clay minerals are controlled by the paleo temperature
and the formation of the fluid. When the temperature of the local temperature was 70 - 140, the
montmorillonite and kaolinite altered to form illite; The local temperature rises to 100 - 140 DEG
C, illite/smectite illite alteration; When the diagenetic fluid from acid to alkaline, kaolinite chlorite
alteration was formed; When the alkaline diagenetic fluid gradually becomes stronger, montmo-
rillonite alteration of illite and chlorite is formed.
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Figure 1. The eocene Kongdian formation of clay minerals in Jiyang depression
histogram average relative content
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Figure 2. Scanning electron microscopic characteristics of the clay minerals
of the new system in Jiyang depression
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Figure 3. Model of the formation mechanism of clay minerals (Walker, 1975)
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Figure 4. Genetic pattern of clay minerals in the lake of Jiyang depression
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Figure 5. Authigenic kaolinite in Kongdian formation of Jiyang depression pattern formation mechanism
[ 5. FFPRMBEFLIEE B ESI AR N IEERE

2NaAISi, O, (41K A1)+ 2H" + H,0 = ALSi,0; (OH), (il £1)+4Si0, +2Na* )
CaAl,Si,0 (#5H47)+2H" + H,0 = AlSi,0, (OH), (il £7) + Ca®* ®3)
2KAISi,0,, (OH), (= BF)+2H" +3H,0 = 3Al1,Si,0, (OH), (Rl £7) + 2K* )

o1 bl 4 MEsE NP 5 TR, KA A B RIS, ZORITEA MRk S 5h
RN — A FGERIE S A [16]0 R BRSO A K™ Na's Ca?* b A, Al el A )
TGS AL — NI TR s P R b SE I (8]0 B AR R, U4 T Tl R
PRt o AR B A R R, SIS SI0, A1 Ca®'. Na™§ B8 T ik e i, A sIe A S A
P AR

4.2.2. BERRANFEYE

SR LM 2:1 BUEIREMRERR B, 7E A T R R 2 B AN TBCIR, A A
B HE B BPCIRHE BB IOR, G HUR. FREBIR. KBEIRE[9], # CAFLBR e A R AFAE TRl . 5F
BE S I 48 e L 400 19 AR S DA B 3R I A RS o SR AT kL () 45 4 B AR AR, FE SR A R
RO BRAR D, ATiiEZE. o B0hLa i) FLR RIS SRR, &2 ARG . s A S A
WIEHCT- I IR X, BRI R AR/ T (pH = 7~8.5) % AF T 58 pe, I H SKMREA G, RE
A 78R K KA RV TR B AT Wt o] DA AR T A 52 A

s 6 FroR, KA KATERMERS RS 5 RS B, AR RS KRR M PR 5 i
TR Ca®*y Na'Z 5L, A KA VA AR A R KRS BELRS 52 i A O T A o

42.3. BEFRFANRERHE

PRI L A S RRRER PR, et i 2 FLBR 2w L L AdRS E s K. BRI, HRIATE
TEREKM B 5 4 R AL, W2 R A MEAE LB AL, TGS 2 MBE 5 . T 4K,
PRI T B LER (O 72 [12] [14], BOREAZ BT EM . B AEFFIA IR RS A A& T KA
WA o, XRE BEEERE ) PG L =SS A AR A o T R S A T — 7]
X PR3 B G B G LS LRI ST R I, %4 2 R AR R (R L R B W D . — R R AR X A



XER 5F

s BREER-EAS
LN ?ﬁka%ﬁ%k@"&K%
o e PN > (si)
HEETY  wom dd
e ®

BERBEAATERINERKE

Figure 6. The formation mechanism model of Montmorillonite
6. R ARFRAIEERE

ARG, MKAE RS K BURILER AR PR s & K, KA SRR SRR RIS, R EbEE B4
LRI HRMAA:
3KAISI,0, (#14:47) + CH,COOH = KALSi,0,, (OH), (1 F]47)+6H,SiO, + 2K + 2CH3COO™

M AT RN BERRIR FE (g, R Rt TR, ARXEE P R G B AN AR, i
JE R S BRI, S — MO L, AR S KRNI ICR GE b, S A i AR T
o 1% N ESR e B R R BIR AE 70°C~100°C 2Z 4]

424, BEFRAMFHENE

G f M E R BEMEIRER T Y, REEMEPIEELY, I HRRANAEE, XEE
JRAFLBR R A GRIE R . Rk, ARGV A I LB — B B AMIF R . Sle — BB T &
By BERCRBME(PH = 9~10)[EH M RG[11]. S ATTHAKA . BaBETY, 5 Fe®'. Mg
BRIEFREE 18], BRI AN AT el i 0 A kAR T T B, I BH 4 B 46 8 4 LU 401 19 2R 23 A T T FA 27
SRR :

AlLSi,0, (OH), (=il £7) + 35Fe? +35Mg*" +9H,0 — £kJg £7 +14H"

M ERAT A, RG X k. BV RTE B R R, SRR A T TE R AL T — A T B ik
RN, SRR HITE AT LA TN B 1 S0 A ROR R T ORGS0 07E & Bk BRIER B P (T
BRI, SR 5 e FLBRAK e R Ve At ik, JF BRI G mFLBR 0B DR, 4
VA B TEAR R BT, B B AR
5. ML H Pt ME

KL P AR G R . A A R AT A LR K R . BEMEIR A 1T, BRIl
AR T ARV AT Ut B i R DR L W i AR A R P [19]. FhPRIE L R PR Sl I B 7 R I A
TR R YRR R LA W kAR A M [10]. R I ABFBH IR A BT Se LIS LN B, B R . s TR A
TRIRRT, X PSSR LT AR ) R R BT IR T, NI ORGP (kA A
5.1 HMER ST 9T

R PR P RS L P AR A R, B PR R AR B (KR T, TETF IR G Y
R PETE 70°C~1007C I 52 it A Al s R AL AR T AR R A, BRI EAEZTE IR Y, R Mt 2 2 oA



XER 5F

Wift R AE(8], 1 7 SR AT AR T BB R A R e 0 A kAR T R A ORI, s R (1) R R (2)
SEBUF +45K" +8AI — KAISI,0, (OH), (FHFIf)+Na* +2Ca* +25Fe> +2Mg* +3Si* (1)

2K* +3A1,5i,0; (OH), (4 77) = 2KAI,Si,0,, (OH), (#4IF7 ) + 2H" +3H,0 )

RS T 130°CHE, SHRIAAE KT K KT EZA KA RS, Ws G EME TS5 T
KA TG R RIA AL, R an(3):
KAISi, O (#-K471) + Al,Si, 05 (OH), (Filik £7) = KAISI, 0, (OH), (#F41) + 2Si0, + H,0 ®3)

B 7 mTAN, A AR R R B R I KT LAk B AR A AR, T E i R G i
AR A AN RESEAE[20]. ARSCRIA X SHRATSZ SR R R IR B LS H s A 58K AT T
WAL, RIS AR A, P& AR = A A A A S R R R A N 3 Bl 1) &
WA EERTHKAESE, WA SMEMR, A KM, HE T s a5 HR 037,
2) MIRAEESTHKASE, KA EMEM, A, mwEd RIRFEERFIA: 3) &
WHSENTHKASE, WKa g8y, &AM PR A, HE RN 2 RRa
KA EWA TR AIFERARE~FRA, X R AR 2N 700C~140C [21]. 5
P BRSNS I AR BEFHRG, IR S R A SR AR E & B SR TR, S5 R R L
AR RGOS, MIREE 100°C~140C e A i), BRI TS A TR JE K AR AR T AR R A [22]. B 7
AIEH, FEEZE TP R G R A K TS, SE R AR AR R A R S A, S A A T R
SRETY), WEREE DT, FIERET YIRS R AT SRR . BB TR LA 0 kAR
iR A H HIEER.

5.2. BUEREN XTI

JE A T ) PR R R P AR 0 P ) ik AR T R o R T B R o S X BH A8 B 4R B G AL
JELURE LW LS, RBURE A L PR 52 A AR R R R AR BRE AR . A TR A R
PR G A RS LA D P, B AR B RS A R X R T M iR 1 o RN ] 8 B . TR F
BH 380 B 45 8 2 L 28 1 At AR o S MEDRS 7 P ik AR R X P SR R AT IR I . A2 PR R 0 i AR A
A IR AN, 32 A AR I AR P R B RE A B2, AN [F) FORG A W h AR BE AR — e AR B ik
AR N R AR B TR o 52 i A PT A B A AR B IR It A4 2% 1R 1 R AR AR T AR R AR [12] - FEBE BRI R 808 4t
FUSHRILT, (EEMMERA S TR AR TRA, N WiEhr AP K5 HA
i) Fe? s Mo?* R A B e I K Fo Ak 2 B 2 (1) 2K

A + AP + KT — #FIA +Si* +H,0 (1)

5 N 2R R 5% A B PR T AR A AT B T A TR TSR AR A, IR R G A TSR K
MZSNAEE RGP AR, KT RGP A IR SR L, A T R G2 LR s KO A
W2, MRS R AR I RRA B s & 2 Fe®' MgPmiAqg AP KT, T SE A AT
AR T R AT o G BAINE A3 GeFLRG ZL e i T s & AP KTTTAT Fe®*s Mo™ B, JiTBAZE 4% )2
R SR A LB, MSEBRARAEE

YA A TR SRR, PR A M i AR S M O I BRI 2R B T BRI M BT . DRSS X o
18 ANl A 5 il B HRS B ) A RFAE 5 A TR SR A B SR R AT I TR KL A5 BRI AR PR
ARG AT T B B A2 T KB AR BRI [23], X 45 5 5 5% BRI B 268 Gt FLS 4 rh & e A AR A 1Y
IPATRHERI T o IXAERIEBLR MU 1, A AR b R A 2 SRR H IR AR . FEBRME R S8 2 fik



[ 1#iE»70-100C
[ 32 H100-140°C
8 KX F140°C
KA
KRR
A%
Bk

i?f ll s E

= O ERA

] TEEEEE

g A

2

Figure 7. The relationship between temperature and the clay mineral alteration
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Figure 8. The influence of fluid properties on the clay mineral alteration in the Jiyang depression
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Figure 9. Effect of montmorillonite on the porosity of the reservoir in Jiyang depression
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