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"Abstract

CHEMFORM is a Fortran program for calculating the chemical
formila of a mineral from its analysis.

INTRODUCTION

The program CHEMFCRM is written in FORTRAN 77 and runs interactively
on the Department of Mines Perkin~Elmer 8/32 mini-computer. The input is
the weight percent of any or all of the oxides $io,, Tio,, Al,0,, Cr,O,,
FeO, MnO, MgO, Ca0® and Na,O, The output is a structural formula based on
the specified number of oxygen atoms. The ratios of Mg: (MgtFe),

Ca: (CatMg+Fe) , Mg: (CatMg+Fe), Fe: (CatMg+Fe) and Cr: (Cr+Al) are also
calculated and tabulated.

RUNNING THE PROGRAM

To run the program type "CHEMFORM" and supply the answers to the
sCcreen prompts. It will be necessary to enter sample identification (up
to 12 characters}) followed by the weight percent of each of the oxides.
If the analysis indicates that a particular oxide was absent, then enter
zZero in response to the prompt for that oxide. If you realise that you
have entered a weight percent incorrectly and wish to start again then
‘enter any character in response to the next weight percent prompt. The
program will then start again at the beginning with the prompt for sample
identification. This is illustrated in the sample run (Appendix 1) where
the weight percent for TiO, was incorrectly entered and the entering of
data is recommenced by typing any character ("D" in thig example) in
‘response to the next weight percent prompt. Following the entry of the
weight percent data the number of oxygen atoms must be entered. The
-program then has the required information to carry out the calculations,.
"In the second example of Appendix 2 Al O, and Cr,0, were absent and thus
the ratioc Cr:{(Cr+Al) has no meaning. In such a case the program will
~output four asterisks as the ratio, This may be seen in Appendix 2 which
is the printed output cbtained from the interactive session shown in
Appendix 1.

PROGRAM LISTING
The program is listed in Appendix 3.
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CHEMFORM
HSAMPLE IDEMNTIFLCATION

ENTER

C1a7-0L

ENTER
40.89
ENTER
é.51
ENTER
D
EMTER

C147-0L

ENTER
40.8%

ENTER.

0.0
ENTER
0.0
ENTER
0.0
EMNTER
4.51
ENTER
0.0
ENTER
S2.44
ENTER
0.0
ENTER
0.0
TOTAL
ENTER
a4

AGATN?

Y
EMTER

Ciaz-gp

ENTER
0.0
ENTER
0.0
ENTER
4.23
ENTER
&65.23
ENTER
23.%1
ENTER
0.0
ENTER
.12
ENTER
0.0
ENTER
0.0
TOTAL
EMTER
32

AGATIN?

N
J

WEIGHT PERCENT

VI

APPENDIX 1

Log of sample session

5i02

WEIGHT PERCENT OF TiQ2

HEIGHT PERCENT

JF

AT203

SAMPILE IDENTIFICATIEON

UEIGHT PERCENT
WEIGHT PERCENT
WEIGHT PERCENT
WEIGHT PERCENT
WEIBHT PERCENT
WEIGHT PERCENT
WEIGHT PERCENT
WETIGHT PERCENT
WEIGHT PERCENI

I§ 99.840

OF

aF

aF

OF

aF

aF

0F

oF

BF

§i02

Tin2

Al203%

Ce203

NO. OF OXYGEN ATOMS

CNsYD

SAMPLE IDENTIFICATION

WEIGHT PERCENT
HEIGHT PERCENT
WEIGHT
WEIGHT PERCENT
WEIGHT PERCENT
WEIGHT PERCENT
UEIGHT PERCENT
UEIBHT PERCENTY
WEIGHT PERCENT

IS 99.49

PERCENT

OF

0F

Dr

OF

OF

0

0OF

OF

aF

§i02

Ti02

AL203

Ce203

Fel

MnDd

MgO
Cal

Na20

HO. OF OXYGEN ATOMS

CHRAY 2

—END OF TASK

CODE

= G PROCESSOR=0.374
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TOK-ELAPSED=2:211
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APPENDIX 2

Printed output from sample session of Appendix 1

SAMPLE - C147-0L

NO. OF OXYGEN ATOMS -~ 4

wt.¥% of atom.props. Nos.of anions Mos. of ions

oxides of orivgen C 4 basis® in formula
Sifz2 40.8% 1.35%6 1.9727 Si 0.7885
Tid2 0.00 0.0000 GL000 Ti 0.0000
ALZ202 .00 L QOGO 3. 000 Al 0.0000
C+203 0.00 GLO000 G.000 Cw G.0000
Feb 4.51 G.Ov0s Ga132 Fa 0.1318
tMnd 0.00 G 0000 OLO00 Ma  -0.0000
Mgl H2.44 1.3004 .89l Mg 1.8912
Cal 0.00 G000 0.00G Ca G.0Q00
Nazi 0.00 2.00060 OLO00G Ha L. 0000
TOTAL 99.80 2.7%083 3.0115

Mo/ (Mg+Fed=93,3%
CasCCat+Mg+Fal= Q.0X»
Cr/(Cr+alimnnnny

SAMPLE - C147-8P
NO. OF OXYGEN ATOMS - 32

wht.% of atom.props. Mos.of anions  Nos. of ions

axides of oxygsan X2 0 hasisd in formula
SiH2 0.06 QL0000 L0000 Gi G000
TioZ Q.00 QLGGO0 (I arsYY] Ti QLO600
ALR203 4.23 VI RS 2a101 Al 1.4004
Cr203 6523 1.2873 L7322 Ce 14a.4816
Feld 23,91 C.3328 H.616 I 5.615964
tMnl 0.00 0L0000 ¢.000 tin ¢.0000
Mgh G.12 GulELn 2.5461 My 2.5614
Cal 0.00 C. 0000 G.000 Ca 0.0000
HaZ20 0.0 O.0G00 GuLGOo Ha Q.0000
TOTAL PP.a9 1.9743 24.0590

Mg/ (Mg+Fel)=31.3% . 3 o .
Ca/CCa+Mg+Falr=s 0.0%y tg/ClattigrFar=31.34 FasilavMy+ai=460.74
Cr/(Cr+AlI=PL 2% :

Mg/ (Ca+Mg+Fe)=93.5%y
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Fe/tCatMgtFed= 4.9%



C % x
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100

110
C * %
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APPENDIX 3
CHEMFORM Program Listing

AN KK L2 3

RE AL Xf1031Y(101&{(1U110(101$inTlu?
INTEGER DOXNO

CHARACTER®*12 SAMP
DHARACTER®S ELEMC®)
CHARACTER*1 ANS

DATA ELEM /778102 747 TiD2 ? 5 TAL2D3" s " 0Dp00y?
1"Mg0 *+7Ga0 '+’ Nal20 "/
SAMP= ?
£20103=0.0

YC10)>=0.0

KCLO»=0.,0

5¢10y=0.0

WRITECS.202 . '
FORMATC(LX?ENTER SAMPLE IDENTIFICATION?
READCS 253 SAMP
FORMATCAL2)

DO 100 J=1+9

HRITECS 403 ELEMCTD
FORMATCLXs"ENTER WEIGHT PERCENT OF 7 A%
READ(S % ERR=15) ZCT>
ZCLGI=ZOL00+ZCT)

CONTINUE

WRITEC(S+110) Z<C10) _
FORMaATC(IXs* TOTAL ISTSF7.2)
ETE T

KLY =2%Z{1) /60009
HE2)=2%2C22 /79,90
X(3)=ZxZC32/101.94

K4y =3n (43 /152,02
CRCEI=ZCBY /71,85
XCaH»=ZCHY/70.94
X(7y=Z{(73/40.,32
RiBI=ZCBI/56.08

XKy =Z(9)/41 982

DO 120 J=149
XC103=XC100+X (T2

CONTINUE

WRITECS+125)
FORMATCLIX?ENTER NO. OF OXYGEN ATOMS™)
READCS + %) OXNO
FACT=0XNO/X (100

DO 200 J=119
YCT)=FACT*X (JD

CONTINUE

5C1r=YCLl)*0., 5
GC23=Y(23%0. 8
SCRI=YLZ0%(2.0/3.02
SCAI=YC43%C2.0/3.0)

B0 240 J=T.8

SGCYI=Y(Ts

CONTINUE

BEPI=Y(R3N2.0

DO 270 J=149
5C10Y=5C101+5CTY
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270 CONTINUE
WRITEC62B0) SAMP .y OXNO Y DXHND

280 FORMATC//7/7//701Xe "SAMPLE ~ * 1812+ //91Xe"ND. OF OXYGEN ATOMS -7

113970 18Xs Wt OfT+AXsTatomaprops.’ vy3Xsy"Nog..of anions” 12X

2'Now. of ions’+ /v 1%Xs’oxides s8Xy70f oxygen’ s4Xe" (7 s 12

I 0 bagis)?sdxs in Fformula®l

DO 350 J=1+49 S

WRITEC(A+Z40) ELEMCI o ZCT ) o X T s YCTD 9 ELEMCIDICLEZI v ST
J40 FORMAT (LXK« ASF 1S 2+FLl8.. 42 FLlE . F4 6K A2 FP . 40
J5H0 CONTINUE

MRITECHIOG) ZOLOT X010 285C100

TS FORMATCLEX s T~ ? g Wy P i @ DR g ¥ i s 7y
L Xy TOTAL? 19X F a2 B8R F 7,49 23R FPuda/ 2o LEHX ¢ 7 mommmmen ™y
2RHy T i ? g DK T e e T

TF{545) JEQLO.AND.B(7) WER.OQOY THEN
RAT(13=1000000.0
ELSE
RATCLI=100.0%5(73/(ECH+8C703
ENDIF
TFOSCE VERQLQOUO.AND.SC7) JEQ.OL.0.ANDLSUBY JEQ.G.0) THEN
RATC2)=10000000.0
RATC(3I=10000000Q.0
RATCAD=10000G00.0
ELSE
RATDEN=O.QLI*(SCEX+GL70+8081)
RAT(2)=5(8) /RATDEN
RATCID=8C7I/RATEEN
RATCGI=SCH) /RATDEN
ENDIF
IF(SCE).ER.O0.0.ANDLSC4A) LER.O.0) THEN
RATCSD=10000000.0
ELSE
RATESI=100.0%SCAX /(ESCA4I+ECEID
ENDIF
WRITECS+370) RAT
3270 FORMATCIXa&7C =" 30 /91 Xy " Mg/ (Mg+FeI=" vF4. 197 XY 9/ 11%y
1'Ca/(CatMg+tFel="+Fa4.1+"7 %y Mg/ (CatMyg+Fedr="sF4.1
D7y Fe/cCatMg+Feld="aF4.1+ %" s /41X Lo/ CCrtAl =" oF 4. 027272
MRITECS+410)
610 FORMAT(1Xs” ABAIN? CN/ZY 37D
612 READCE 6132 ANS
413 FORMATCALD
IFCANS.EQL Y G0 TO 15
IFCANS.NEL"N') THEN
WRITE(S618)
618 FORMATCLIX? ANSWER N OR Y'2
GO TO 612
ENDIF
WRITECH+7103
710 FORMAT(LXD
END
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