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Abstract: Petrochemical calculation method for natural mineral of granitoids is norm mineral calculation
designed by Chinese scholars Zhu Weifang and Tang Chunjing. Compared with CIPW norm mineral
calculation, this method is greatly improved as follows: (1) Almost all minerals in granitoids, such as
various mica, hornblende, cordierite and sillimanite, can be calculated, which makes the composition of
norm minerals closer to that of modal minerals; (2) The chemical composition of some minerals (such as
mica and hornblende) will change with the composition of host rock, which can reflect the broad isomorphic
characteristics of these minerals; (3) For peraluminous granites, the aluminum is divided into four-order
coordination and six-order coordination, so that the norm mineral composition is closer to that of modal
minerals; (4) The mineral composition of granitoids with rare minerals can also be accurately calculated.
Based on a brief introduction to the geochemical calculation methods of natural minerals in granitiods, the
authors have designed a set of computer program with Excel VBA. The calculation result of the program is
correct and reliable after test. The software is also friendly in interface and convenient in use.
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Table 1 Norm minerals for natural mineral petrochemical calculation of granite
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Table 2 Variation of Li-bearing Micas
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G, 5 % bR 11555 21 i 4l B A
A5y FEOIEA T E B AL . L AT FIT O 43 4R e 4l
R AT Al B K A7 4> 7 CBIL10a JATE 10b X35
50, MK AT Ab’ /Or = 0.253/0.747; S KA
Ab’ /Or’ = 0.927/0.073, #5 Lk Ab.Or {3 EL 5L 144
KA FER A o34 )

Ab=1.07Ab’ - 0.350r’,0r = (Ab” +Or’ ) - Ab

47 Ab< 0,0l Ab=0,0r=Ab’ +0Or’;

# Ab>Ab’ +Or’,lI] Ab=Ab’ +Or’,0r=0

[10d)A 355 (Q):SiO,

Q=Ssi’

[10e A RH A S

KFRHEA S (An%) B3HE, AN AR,
I3 R

(D An% = An x 100/(An+Ab)

2 An% = An x 100/(An+2Ab)

N RE R RS A AR
KBS AN, L DSk [1, 117,

[10f 15 Q-A-P = MIEHE KBS (P L
FRHAT, A RRFBPERAD .

7 An% = 10, 1] P=An+Ab, A =Or

25 An% < 10, P=0, A= Or+Ab+An

% T=Q+P+A

NHFAE N : Q% = 100 Q/T; P% = 100 P/T; A%
=100 A/T

11 X o 4045 0 ) 8 5000 08 1l o e 5
B4 L, BV 4 o

TSR Y R DL 4 (Sum), DA
Hy F ) :

Hy(%) = 100 x Hy/Sum, J &5 ) LA

[12Y5 A B

ARBIFIR T TR A2 A a4 ke,
AR R AE P 0TS AE 2R A B4 O R A A
FI G RBREA AR w4 W s AT

O 4 Q% A K/ A/P AR, H 3hH15
1E Q-A-P K AL E, FAFR AR

@ #= 1.0%CF & FRAP A A1 E R
W RE W2 5oy 050N, kit 2 5
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w4, MR AEEMINA KBRS MR R AR
1z BE[R] I B, WA 733 s A, e — LA — = Bk
Rz, =B AE A

@ MAEABESEE(CD/NT 5%, 7EM4
FRETIN bWt =5, 4NN A R B B A AL
R (55 4.3 6 W 7D DT EETEEL TEILG IR
22 X FHREH (DDMEEEK (COWITE

DI Fl CI /245718 5 J 45 b o3 5 R 0y P
FEbR . T AL CIPW ARiET Y1 i G m
WA B2 5, UL, CIPW bR 4+ i) DI
F1CL A28 2UAE M 2 A 38 P o B S ) K g
d) S p s B DR 7K <57 ANEI ) B ST SR REEN i)
PN AF] CLHp [ B, CT A 4 i 44
ME RS — RN T R S R Ot
F4 1 DA CT R AR.

HIAXTBER A ) (MD K B 48 5 (CCD IR
SABONTEA R, AP BRI W) 45 B AT %
BRA™ W) S AR A W), A = B L A TN
A1 AT AN, B Angs A B R AT A
A B A BT A AR A s A R AR R IRER
W55 ARG R R KA L 1 Bk AR R R AR
PRSI S p < Rk Y/ SN A TRk =2 A YR GRS
B AL 2%, 76 B R )3 S rh A 13 an s 4
4B DI A CICT P45 P AR I 4 2 L
%= 1)

DI=Q+ Or + Ab + Ms + Cry + Lims + MsLi +
Lit + Top+Mon

CI =Py + Mt + Il + Hm + Tn + Zr + Top +Luc +
Mon + Amp + Bi + Pro + Zin + Cry + Lit + Cd + Hy +
Rie + Aeg + Arf

HHEEOUT, DI S e 5 CLA S e
YR AEH Y, B2 BN EbR Y SOFAE 42
AATE] (50, DI % e e i o eV E R, s Bl
& Li BRI 0 548 BOV % BeAT IR, Li JUR
A% B3 2 i 3 S AR I R B SR AR, B Li Y
W3 2 i 4 AR, IRIRT LUK Cry 0 Lit 44

A DLW ) G553 FXP A & Fm, H Fm = 1,
MIAIEA DI H; [E]3 Mon t944 A DI 54y . 11735
30 L YA e ny, Iz = B Rl g A
F| CILH ¥, 4l Pro. Zin, Cry. Lit, AL, ;X 56 W%
Lit M, 59150 7 Fm ¥ = 1, Lit BORAEBREE, H
WEAPE, INRE G ML s Eatas,
2.3 18X F CIPW RN ¥ R FENT B

KRR R R T I EMY T
CIPW 19 9 Zculeit, Horh DA JLAR 2

O H YA R T ILTFHA T e A 2 e
AE DL 2 (1) 450 5 WLt T g AR 4, 3O CIPW
RGO /Ra = WS €IS

Q@ Z I AR, AN A L B
WA 20 2 Bl 32 B3 AR A T AR A 3 — i
BT s T h 2 e R e B4 H,
B RS RN AR bR SOk, AT Gt =
BRI 0A3 A oF= X

@) AR 1 DU YR LA AN 7S U LA AN R A7 A
TE AT B R0y, SE 6 2 I a4 B At
R & S8R, U oG 3, oA g
R HAE TALRK A2 B R YR A& 580

@ BRIE 5 DL &AL A 25 B 2RI
BES (FINFAINA - A - BabER A R
BRI . R HER A I s B e A, BiE
FAE WAL A28 AR P58, an & 9V £
I PR <, SRR s B R AL <A I
EH AR

X T AL AR Wi SRR U, L
CIPW A TAR KAy etk , (BAT SR A AE — 2L R,
FEA LU ILA:

Ot A geic a4, H
HIZ BB v 5
QBRI FRERATR G AN XA AT,
{HSZPR il SR A — S8 5 A S A A Y, X AT
SEVMET YT IO R R — [l

QAT AT R il TR LU A
() 5 43 B, 41 w(Ca0). w(Na,0) . w(Na,O)/w(Ca0).
w(MgO) . w(Li,0) 5, V£ R A a4 & R Ta 45,
ORGP, R e ZE O Y T

2l
He
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2021 4F

3 AR IR A

PG Bn HE 4 B 2 5 B A SR A T A
FEXF HLIE AR T . 5 CIPW AR a1
R BT v R AR — B

@ BB YA REH B .

@ WP B M 100.00 + 0.02, T A 1Y%
R/ INEGHR Y IU A A RS % T R
B 3 3 R 5, R AT o TR BB X 45
AR T B R RS, BT AR SRS
Vb 08 7 R A TR, H AR A Ak R
J5) S5 5 43 S B A B e AR S 45
YIIT i 09 LB P 0 A T LA T e
15380, AT HETE S P 0 & 1ok gt Bt . an
LAY S <100, W) 2 BHATER 43 BH 25 A 4L
NGy [z, i >100, 0] B3R 4 BH
7T ARl R (FER 0 T B A R i
FBR), XL AR SR IE A .

@ WY A FHE: 7 E R K, AR R A

[ Y ALE, B A 2R P AN F Y, 1 5 4)
HEAP TN R A2 3 50 T
Fr T GIBINAZ T RRED ) O S &AL
SR, WHR ST ) S R e ) o

4 AR EIE AR e A A A AR Y

B A ART YA A b Ry RS
HRAE AN I 7 Y B —A> Excel VBA F2)7,
/2 Geokit BF (L &, 2004) ™ FRILH 343
FAURT LA Geokit S5 H A SESE AT (4] 2), 4T
TR R PR T AR

I TR, RESAEB—AH P THE
(] 3) (Excel2003 /8 78 T 24, g R A (1)
Excel JU 7~ 76 < i 550 7 epo), [l is) P a] DL 2|
— AN ORPDEIER TAER & 4 k0 TR
HR T L, i — N 1T R 4, R
A A S A A T IR BE B S U, a5 i 7 1
HH A AL, BRI RTRE AR R R R

K3 EREEFREARIIRAESHFHET Y

Table 3 Characteristic minerals of different rock series and assemlages in granitoids

BV HEHT FRIED
Tn—Amp M. N CEFREA)
>
LA FI-Bi 44 W BT
Ms—Bi BAE Ast
ispaiuil Cd-Bi B EEA. VLA, (BHREA)
Lit-Top PR EEERARG . SEN s, R
Aeg— Aie TEA . BINA
B3R
e Aie_Art HEE . T
Geokit v
[ MBI

A BimEseERE
HETEREN (HE) HRE
l =58
Sl = p=] v
SRS >
ByuntE »
B smibsrnss
O BEEssfEs
HEEEhSEE

El carw imgraRsaitESEE

ERSEERT ahiaE
Bt BieEnes it EE

EeEaEtFsintEETEES)

K2 Geokit S H AL RS 8 FARE W) A 740 S Lt

Fig. 2 Menu item for Natural Mineral calculation of granite in geokit
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YA B ER ) - Geokit HiiF AT Z P HBRALAR A AR AR %, Al DLy TR g
P, A0 )AL 3R AR A B P RRE R L R R A 5 A K 7 Hie B, K v R A B, O T4
PR PEFIIC R R R R P 2 RERE 7 22 WU R TP 0T
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Fig. 3 User toolbar of natural mineral petrochemical calculation of granit

F4 BREXARTNER N LREBIBER R OISR *

Table 4 Data format and examples for natural mineral petrochemical calculation of granite

Pt 373 Si0, TiO, ALO, Fe,0, FeO MnO MgO CaO Na,0 K,0 P,0; LiO, S As Rb,0 Cs,0 Zr

B 1 B fINA BN KL S 65.28 0.45 15.09 1.45 3.18 0.056 2.78 4.37 3.32 3.24 0.105

B2 WAOBEROAEKEKE  73.87 0.12 12.13 033 095 0.04 0.08 1.22 3.62 5.08 0.019

1 3 ZEB KR 73.89 0.024 12.45 0.83 1.83 0.075 0.37 0.50 3.63 4.26 0.06

fil4  EHEABZRTKERE  70.84 040 1343 028 3.59 0.049 1.10 1.55 2.25 4.43 0.11

5 WESHEHEMKEKE  73.240.0151529 0.08 034 0.26 0.005 0.49 4.75 3.94 039 0.252 0.250 0.012
w6 BHEEARAEKAERE  67.940.008 17.75 0.07 0.22 0.14 0.004 0.14 6.15 2.51 0.423 1.500220  0.318 0.056
7 NAREERR KRS 7640 0.13 11.55 098 1.64 0.04 0.07 021 4.1 4.26

5 8 BN RN A 76.57 0.12 12.14 1.76 045 0.09 0.16 027 4.3 4.60 0.01
* RSB Sk (6] PR igR S s LUEAL YIRS K, B0 wide, LISTRIECZA IS /e,

EhLERSTHEEE X
w Sl RE (@) FHSSRELR
semsem R
C E=AEEE

(O =

= 1.0 % ~
TREsREs

¢ EFRERE (IUGS)BAQ-A-PHERS:

O SERITS (1983) BMMIQU-A-PHETS

Kl 4 JERdEZE AR D E O A s S A i

Fig. 4 Initial window for natural mineral petrochemical calculation of granite
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AR BT, 25 0, Gookit HOTHSTEE R 4265 i 44 D) R J2 T 6 19, 45 4 1 4025 L T
SR RS R 5), 2 Geokit HERS (301
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Table 5 Examples for natural mineral petrochemical calculation of granite and Comparison with reference
Fedh 5T il 1 ) 2 il 3 il 4 i 5 14 6 14 7 11 8
WY 0.06 0.06

79/ a 022 02 004 004 013 0.1 024 0.02 0.02
3738 153 153 036 036 09 09 030 03 008 008 007 007 073 08

HaA 095 09

AINA 413 4.1

Bk 1209 121 188 1.87 556 56 987 9.8 207 2.1

Rk 0.17 0.7 003 003 058 06 002 002 001 0.0 018 02 017 017
WA 0.85 0.85

Hzhk 3.14 34

A 574 58

WA 0.61 0.61
LRt b 5.04 505

A 276 276 0.15 0.15
AR 0.97 097

LIS 25.08 25.08

HINA 157 1.4 279 28
S 0.18 0.18
IR 0.82 0.83
R A 1691 17.0 191 1.90 216 22 726 72 243 243 067 068 106 1.0 128 1.3
A 28.14 28 2554 2554 2896 28 1514 15 381 3830 53.63 53.77 3049 30.7 2971 29.8
A 13.84 13 3801 3801 25.06 256 27.01 27 2583 2528 3032 30.2 3428 34.2
FHEA 45.05 14 2745 27.44 31.11 30.2 224 222 4053 40.81 5431 54.45 3156 31.7 3099 31.1
VaE o 2218 223 3124 32.00 3407 342 3385 341 2606 2557 1936 19.35 33.57 33.6 3075 30.7
An%? 3735 45 696 69 694 73 3242 324 597 595 124 125 336 32 411 4.2
DI 64.16 94.79 91.23 76 93.17 99.19 9438 94.74

CI 18.7 3.26 6.49 16.49 5.14 25.22 4.55 454

P% 5557 56 269 267

A% 17.07 162 6770 6554 6225 61 3244 324 7181 721 7372 73.8 64.83 648 6798 68
0% 2736 27.8 323 3446 3775 39 40.66 40.9 28.19 27.9 2628 264 3517 352 3202 32

O FHAFREANATPIFN SR, 2N Geokit ITTHEELEAL, AT (RHATE ) R4 M EE R . @ 5 IS0 He, sk B FHI A An% =
An x 100/ (An + Ab), iIX SHISCHA AR .

T6 BARY. FMAEAARSEGAIRE

Table 6 Comparison of rock series, mineral assemblage type, classification and nomenclature

RERLS PR (RUAGARR) SXEEY]| HEHA Syt (geokit MImTALAER) ©
B 1 RESRE AN B AN K AL R A Ca—Over Tn—Amp TEER fA N R BB R NS
i 2 WA B PR A AL XA Ca—Over FI-Bi BRBHR OIS
1] 3 R R Al=Over Bi—Ms TR KA R
1 4 OB AR KRR Al-Over Cd-Bi AR KA
i s AR S KA Al=Over Lit=Top R L 7 R AR
1 6 B 0 2 R A A6 7 Al-Over Lit-Top 8 AL
7 TN B S R IR B Na—Over Aeg—Rie SN AT S R L AE 1
i 8 HIN AR R K AL Na—Over Aeg-Rie IR R G K AE R

O B S 5 A4 U ) (> 1% Wie 5 i iR B E BBUFHES ; @ INRAE RS ST (6] T FAF i 2y 2R R ge i —Fl o
R, AL FA 5 R PR BB 20207 28, IR AE B IN I
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AOSAREE W AT CIPW 3k (H—E LK,
JTRAAF B T2 IR B A A Bk
WEFERIAWTRA, XFAE b 3 A fii 44 A TR P 2R
MR, F AR W) A A AR B o IR
YRk, R 2 sz 2N A A A SCLE R
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