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Method for determining rock mineral composition based on element content
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Abstract

The mineral composition and content in the rock are of great significance to lithological division, sedimenta-
ry environment judgment, and source direction analysis. The percentage content of each element in the rock is
closely related to the mineral composition and evolution. By determining the conversion coefficient between the
element content and the mineral content, relying on the bridge of the conversion coefficient, the element content
can be converted into the mineral content. This paper combines the results of core element content and whole
rock test data to compare the calculation results of the "gradual separation" method with those of the whole rock.
The results are as follows; (D Conversion coefficients have some specificity; @ Compared with the multiple re-
gression method, this method can determine the conversion coefficient of the region based on less data; (3 By us-
ing the "gradual separation" method to calculate the results, the conversion coefficients in the region can be more
suitable and can be applied to lithologic identification and classification.

Keywords: geology, element content, mineral content, conversion coefficient, mineral component characte-
ristics

HAOMSFT WA, YR 2RO R, W (PN A, 2014) o BEH AT AL

JRE AT R R 2L H R A B BT 2 HORE o E MR RE e A
FRT AR ZE A KA B EILR (FREEEE,2016) o PR 32 24 YRG0 Ak

*ORSCE RN ER BRI S (SRS 41672119 F1E FRHE AR LT (45 :20162X05024-003,2016ZX05058-001) k4 ¥ Bl

EEETN B, B, 1996 4EA A, FEMFRDUBEEAHE TAE, Email: 1632449873@qq.com

*ROEHAEE FRAE, 1971 A H  KIINFHUURVG ) 2 2 2 A T & DR S B T T/ . Email : yin-
taij@yangtzeu.edu.cn

Wk HI 2020-01-05; 241 H 3 2020-04-27, 5KE535 it



478 <

b Jt 2020 4F

AOULEEEE S B M B A EPGE AN g
(FEAF 45 ,2014) X STEAT ST (JE/INIT A4S, 2009) . X
B (IR 8%, 2004) AR B ES . LR
FEBARAAE M & (AL BTAE,2003) )2 PPN
(XNZENAE 2005 ) FlSCA AR (2= AHIE S, 1998) J7 1
HHEIZRR, 0 B AR E T Y& R AR A
I A —EVEH (PhVER R A5, 20145 R I IRSF,2010) .

TR AT AU TR G 7041 5 0 2 A7 45 B
B (ZERAESE,1993) , Ak, HOk X T4 #y iy
ERSTTRNERAE —ENiES, Ax ik
T IR A T (KR 45, 2006) HLS A BT R 20 % (2
L 45, 2018) | U8 A1 AR AR FH Lk A7 1) 45 48 43 At
(B H2,2007) B 0" W0 e R A LS T8 (7
KA, 1982) Va4 5 i BE IO (4558 45, 2013) (0T
AP GBI, 2014) B 5 IC R A 55 8l
HE R EITCR ST EXT WAL R WK & D7 IR A
RN (BT AESE, 1984)

SCEOMG TR MRS R IEAT /M e R B 2%

TS E RN DU E S A T A Y B R iR R A,
T 28 A TR i o, LAk T OO 11 {5 4
P, R B AR TGS R e S W . Sis H
K& B g R A £ oo BUA R I % A 6] (Herron, 1986) ,
SCEESE T/ B R R B B B O VR e 4
FE, Z Pl HTE 2830 B A BRI N H
EXS T B 5 i o s 2 174 X 388 TG Y 3 M i 110 0 o
e R, WEFT LA S b 2 A3 S 19-3 7 A P
LH TG R S W8 25 28 S JE Ay, XD R o &R i
SRR B B E AT AL 5) iz X )
Mraaw W et 7 —Fogrik,

1 mfeRNE Sea a0 d i

11 HMRE=ESHERE

IF ST X T AE (R S0 VS 2 o 2 3 e ARt S
Z BT P9 24 B -3 e 2 (T4 55, 2019) , Hop T
VI VS b AR e I T A AR (BT 1), s P A B 4

| uwinn
Basin boundary
Fault
Depression
e X
Uplift

M X
Low uplift

[= ] »e
Place
Oil and gas field
Study area

1 BIFSE DR o ]
Fig. 1 Location of the study area



394 3

Rl A T A LR SRS a0 AL Tk 479

IR, FER E - AR R . R
T W b e A SRS ) B S AL B B L SRR T Sl
55, 90 05 S R, T T VR PR 4L - WAL B A L T i
AH AR 22 M ERAE A TR 4 A (A 45, 2001) o BF
G DX P 2 0 7 A R R v R (R 4 LR 0T
R 2812 0T LA KK VHUE ST 2% , W0 4 9 4, W0 v F
AR AT EAE TR R K, R PR R A U A (K
o) ME e @le s ) ISR B8, £k 28
T sE TR I .

2 5% #4524 Explore 3000 f #7550 &
DA (XRF) X 7t BT (AR Sk B 5
T ) TG 2 It , 0 s S 2 T 8 2 0 A T
o AESI T Y — A2 8 mm 1 [RITE X 38, R0
TREEAE | mm 24T {0 S B A5 R R e IR i AT
F O, TR R A B, FE e e B T
FE P YA SR E TR S e U E
BB R T TG S W B PR IE R e
AR ENRE TTIZIE I R . T, AR
B S AR DA e A EA T

DR AT 5 Sk F T v 7R 5034 3 19-3 il
AP 113 DD e A A AL 2P IE IR P 4 2R
2 Begvots, 0 il o i B B 1040~1065 m FIAE T Bt
1307~1346 m , A Y I 2 080 Sk v - B, i LA
o R G E A R sk £ (K 2) /0
mhURKAREBE ARG A EERT MK
A . M FEEITE N Si AlLK Ca Mg Fe it 6
e, HiSsih AR MITE MR X P e il 6
Fhoo 2 M B0 R (B A F 2N AR IRER 4 Ak,
P IR Si ALO HA YK & Ff AR M O JT
RIS, R FEOTR N St AD , Bt 5
90% ZEAT o AE 113/ THRAE 8, 004 19 a0 (S1) /s
{HH 30.75% , e KAH M 88.45% , F-HI{E K 57.93% ; ]
121 w(AD B /M N 6.18% , F I AT K 54.73%, F- 3
{H°M33.57%.

1.2 BEXFE

[ 41 Herron (1986 ) %5 A &5 Kim I BE R ) H
T b A3 AR X AT B R A A L SR FH £ 0T
MlH vk TR SR ST WS REZEIMCR, o]

WERE | mpm | wn wA | s i 3 1
. . R LR PN Hh 782 5 1A
w t [ [ g | &l A Hk 7o 75 §0s | /M = 23 W &
= ¥ 5 12 2 A BE
= At U i o
4 il I &b
] B ?;.};ﬂ Rkt KRG | % -2 R R e "
p % Wk |EREREEMBE | ns — 51— To — f
L 91381 =
S ;;EP = — 144 — To — E\
| B = WG/ | RGBS, G| k- )
" va ) W |PERELEEE | Bk B
4 =l 246 |— To —|EDR®
? F i 1 %
A== W |KEG e EE | Hf . bmE —— 274 |— T —
e SOTE A K | S A
. i/ e
i i SR i 2|
o - — 328 — Ts —{gapp @
el [, e oY ERC iﬂ%g %« | 360 b— o —] [ 7%5
D = 5 R BB KA Ho o : 7
§ = I i
f;] —% 380 — Ts — B
o | o LR R, BREIE | R
wl AR |y R | RALE . i 11 %
A = R | s W%
i R — 420 [— 1 —
| A EE | e [BE BISER Ty s s aan ' 7 ) 1%
WBE=R LA L R B KK 65.0 F— Ts — #UIVH
RGN £ AL 1L 25 A L T R 2
ke LR M A Th ik 4 &5 Kl EEE
| — lvl[ﬁuEd |" ™ | Siltstone Fine sa/ndstone /GrlJLitE Lin)feﬁone Volcanicbedrock

K2 W IR LR A AR (R Ak 45, 2001 1820
Fig.2 Comprehensive histogram of sequence in the study area(modified after He et al., 2001)



480 A

g

b Jt 2020 4F

FHHE M 2675 A (Herron, 1986) :

[E}] :[Cij][Mj]

K [ETHICE BT 750 (%) 1 B Hi R, 1
WP TR AN [M R ) B i 1 53 1 R A
W, j R R A8 [Cy R e i R AL, Gy 5
MRS TR SR, Y E MM % ER, C;
A 3O Q i=j B, A E—ff ;@ > B, A
i B i< i, T, AR R A S 2
T O, WA T 258, i 1=

% 1 /2 Herron (1986) %5 A 25 th 1) i ¥ 22 8,
1 XSFe 22775 B 43 8k , w(H,0),,, 2= 09 i K &
o TS X E T Y A I 25 R, A
Hi DX e e R OB A B 22 5 . 3CEE fE Herron
(1986) PN 55 (2014) 1546 R AR -, 38 3 4>
AR B AT IE A5 BTG I XA e 4 R A0
1.3 EXSR

X FE 5 Herron (1986 ) 55 A 5 5 4t REUA ],
1 T 5 XA R o i A 2 A7 22 o [l A 4
By BIHCR B 01 857 T ik e A TSR, B oy
TEAMOCRMCPESME T Y — A A& (T
Y M) XTI — AN B8 2~ K A2 5 (DG 3R E) I, B %t
N FR B AR A7 (K[ALSi;05]) H o — A4 —
X227 R, BV A 1 & i 252 T KL AL ST
TCE M F i (R RME SR RIS O JTTE & i) , i ad I
Z ) A e 4 2 85, AT AT 3R 2 KL AL ST = FPIn &= 1
RO AR A

HERLIR S

(1) M TSR o D DY) T 2R 25 5 (XRF, fili 465
APETCRM RGN E ) M 4730 A 53 7 & (XRD,
X STEATE AT, TR X IR A 7 i

(2) AR IR (D h B0, 158 2% X 80 )
PRSP e IR 2% X A R s 2= D
AR, KT WEETYM UM, 5% M,

------ TYME M, T HM, ) My 5 M;
FRN X IRTWEE M) R ITRERU T TR
E, JLEE, JLEE; - JLEE(LEE, JLEXE,.JC
FE,. LRE MWK THEERE);

(3) AEXIBOCRES EhifisE thAME TR £ ..
£y EFVREIED Y F, . F, Fy..... F,j N 1,23 H
J<=nCRAETC R HAFAE—RIFRES™ W), anwif 58 X Ti
NELAFEITER) o FFIETE £ 6 6. f
EEFRNFETTRER IR Y F, F,.Fs.....F,
LTI WESF);

THRRHET ) F i T 20 4 (% ) R

w(F,)= w(E)<n(F)/ (n(f)xN) (1)

Forb w(F) HRFET ) F, 10 5050 w(£)
fIEIT 2R £ 1Y o i 70 805 n(F) o FRAE B 4 F) B BE 7R
B0 n(6) WRHETTE £ JREGN N ITT R R0 W) F,
bR A B 2 3 HL NGl 1Y
ANRBUE , AT AES Y F, F, Fs..... . F,lE 5
B w(F)  w(Fy) Jw(Fs) ... ... w(F;) o ¥ 2B Cijﬂﬂ
n(£)xN/ n(F;)*x100% , F45 22 BRSO 0.1 (3CHE 2k
$E 0.1, AT AHE 52 B 1 10 ORS B A LR AR ) L 2B K
0.1, AR 5 4 R BUEAF I 45 R 55 S0 PRl iR 25 i
/N CIENESEJ5 Fl e/ N ) o

(4) KT RER BB BFRE T RES 153
BRZETCRES KT YRS MR LT W HE S
F 25 20 WES;

(5) JIWr B8 (4) PRI A2 B LR R EBAT
FERRIETC R A AR R TR | W E 2 D
(3), 4k 823K T A ERAE T R RO AR IE T 9, L&
IR (4) PR B R 22 TR TR FERAIE TR

(6) RIEH I (S) 138 IR IR Z T BB TR
NRBTCRES v 5B RLIRET WESFRAE
RUYEE R MFRTTEES c I EH =M
KEVNEAFHEF , 58 1, 1. (k<n) L 1) o1, 1 P AR

R1 TRTHETREBRRAHR

Table 1 Conversion factors for different minerals and elements

LR/ Al Si Fe K Ti S Ca XSFe  w(H,0),,/%
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Table 2 Conversion of 5 elements and 5 minerals

JLE [ E) e S ke S
Al 10 0.1 19 12 8.5
Si 30 47 22 24 21
Fe 0 0 0.8 8 1
K 10 0.1 0.4 4 0.5
Ca 1 0 0.2 0.2 0.2
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Table 3 Partial calculation results

VR /m K e misa BRAE S SEBA
1474.66 -0.07% -3.07% —4.78% -0.72% 15.53%
1474.96 -0.16% -0.99% 2.53% 0.19% -2.34%
1475.10 0.21% 0.24% 1.90% -0.04% -0.04%
1475.60 -0.01% 0.61% 1.87% -0.03% -0.25%
1476.10 -0.22% -1.76% -1.33% 0 8.00%
1476.40 -0.24% -2.35% -3.65% 0.50% 11.31%
1476.90 -0.15% -0.05% 1.20% 0.44% 1.18%
1477.10 -0.10% 0.28% 1.85% 0.82% -0.87%
1477.40 -0.01% 1.02% 2.51% 0.13% -1.98%
1477.80 -0.02% 0.29% 1.34% -0.14% 1.15%
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Table 4 Conversion factors for 7 elements and 7 minerals
LR A RO AKA Sl FEhia Rla @b
Si 46.7 34.1 27.8 10.1 24.8 25.2 4.8

K 0 159 0 0 0 7.5 0
Al 0 11.0 8.9 6.5 6.0 15.7 32.5
Ca 0 0 13.2 0 0 0 0
Mg 0 0 0 14.4 53 1.5 0
Fe 0 0 0 33.6 0 0 0
RAI 0 0 0 0 20 20 0
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Fig.4 Relationship between lithology and K and Si element contents
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