
URtQBS_ 101. 
1985/12. CHEMFORM: A FORTRAN program for calculating the chemical 

formula of a mineral from its analysis 
J.W. Hudspeth 

Abstract 

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

INTRODUCTION 

The program CHEMFORM 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 SiO" TiO" AI,03' cr,03' 
FeO, MnO, MgO, CaO and Na 2 0. The output is a structural formula based on 
the specified number of oxygen atoms. The ratios of Mg:(Mg+Fe), 
Ca: (Ca+Mg+Fe), Mg:(Ca+Mg+Fe), Fe: (Ca+Mg+Fe) and Cr:(Cr+AI) are also 
calculated and tabulated. 

RUNNING THE PROGRAM 

TO run the program type "CHEMFORMn and supply the answers to the 
screen 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 
zero 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 (nOn in this 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 AI,03 and Cr 2 03 were absent and thus 
the ratio Cr:(Cr+AI) 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 obtained from the interactive session shown in 
Appendix 1. 

PROGRAM LISTING 

The program is listed in Appendix 3. 
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APPENDIX 1 

Log of sample session 

CHEMFOfm 
ENTER ,iAMPLE I DOl r IF ICr,T ION 

C 14 7--0L 
EtHU( WEIGHT PERCENr Of' S UJ2 

40 .. 85 
ENTEf( WEIGHT PERCENr OF Ti.CJ2 

6.51 
ENTER WEIGHT PERCENT OF A1203 

D 
ENTER SAMPLE IllENTIF rCATION 

C147-0L 
ENTER WEIGHT PEf~CENT OF Si02 

40.85 
ENTER WEIGHT PERCENT OF Ti02 

0.0 
EtHEf~ WEIGHT PERCENT OF A1203 

0.0 
ENTER WEIGHT PEf~CENT OF C.,-203 

0.0 
ENTEf( WEIGHT PERCENT OF FeO 

6.51 
ENTER WEIGHT PERCENT OF MoO 

0.0 
ENTER WEIGHT PERCENT OF- M'10 

52.44 
ENTER WEIGHT PERCENT OF C"O 

0.0 
ENTER WEIGHT PERCENr OF Na20 

0.0 
TOTAL IS 99.80 
ENTEf~ NO. OF OXYGEN ATOMS 

4 
AGAIN? CN/n 

Y 
ENTER SAMPLE IDENTIFICATION 

C147·-SP 
EtHEl, WEIGHT PEF~CENT OF Si02 

0.0 
ENTER WEIGHT PERCENr OF Ti02 

0.0 
ENTER WEIGHT PEF:CENT OF A1203 

4.23 
ENTER WEIGHT PEf,CENT OF (;,-203 

65.2;3 
ENTER WEIGHT PERCENT OF FeD 

23.91 
ENTER WEIGHT PERCENT OF MnO 

0.0 
ENTER WEIGHT PEF~CENT OF MgO 

6.12 
ENTER WEIGHT PERCENT OF C.,O 

0.0 
ENTER WEIGHT PERCENT OF Na;!O 

0.0 
TOTAL IS 99.49 
ENTU( NO. OF OXYGEN ATOMS 

32 
AGAIN? CN/n 

N 
J -END OF TASK COlJE= 0 PROCESSOR=O.374 TSK-ELAPSED=2'11 
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APPENDIX 2 

Printed output from sample session of Appendix 1 

SAMPLE - C147-0L 

NO. OF OXYGEN ATOMS - 4 

wt.X of atom.p'i'opS. NaSi~G'f anion-s 
oxides of en ygen <: t, Il b.::tSl.'!:i" 

SiQ2 40.85 1 .. 35\;'6 1. '177 
Ti02 0.00 O. C'OOO 0 .. 000 
A1203 0.00 0.0000 O.O()O 
Cr20] 0.00 0.0000 0.000 
FeD 6.51 O.090t, (). n:1 
MnO 0.00 () .. O()!)() O ... ()()O 
MgO ::=j2.t,t, 1 • :lOOf., :I __ U'I 1 
CaD 0.00 0 .. 0000 0 .. 000 
Na20 0.00 0 .. 0000 O.()()O 

---_.- --~. - ,--_._. 

TOTAL. 99.80 2 .. 7508 
----- -_._--_ .•.. 

Nos. of ions 
in fo),,·mul.a 

5i 0.9885 
T i 0.0000 
Al 0.0000 
C", 0.0000 
Fe 0.1318 
Mn ·0.0000 
i"g 1.. 8912 
Ca 0.0000 
Na 0.0000 

3.0115 

--------------------.--.~ .. -------------------------------------------
Mg(Mg+Fel=93.5Z 
Ca/(Ca+Mg+Fel= O.OZ, Mg/(Ca+Mg+Fel=93.5Z, Fe/(Ca+Mg+Fel= 6.5Z 
Cr/CCr+All=****Z 

SAMPLE - C147-BP 

NO. OF OXYGEN ATOMS - 32, 

wt.:v. of 
oxides 

Si02 0.00 
Ti02 0.00 
A1203 4 .. 23 
C-,'20] 65.23 
FeO 23.'71 
MnO 0.00 
MgO 6.1.2 
C" 0 0.00 
14.020 0.00 

-----
TOTAL. 99.li'7 

-----

Mg/(Mg+Fe)-31.3Z 

at.om.p'l'OP$ .. 
(J ·f c)xY'Jen 

0 .. 0000 
O .. ()OOO 
O~1.2.:,5 

1. 287.3 
O .. 332B 
0.0000 
O .. 1.:j18 
O.()QOI) 
O.()OO!) 
-~~.----

1 .. 8963 
~.~.----

N(;)'!:; ~o+ :~nif)I'::i 

(.32 0 basis) 
0 .. 000 
0 .. (-00 
2.101 

2:l .. ?22 
::i .. 61tS 
0.000 
2 .. ~i61 
O .. O()O 
(' .. (JOO 

N\'1·~ _ c)·f ions 
in fo~"ntula 

Si O.()OOO 
Ti O.OQOO 
,0, 1. 1. .1,004 
C,- lli.4816 
re 5 .. i;156 
Hn 0.0000 
MiJ 2 .. -:=j614 
C. 0.0000 
fl. 0.0000 

Ca/(Cd+Mgi·Fe)= 0.0%, Mg/(Ca~·Mq+re)=31.3%~ Fe/(l:a+M~~Fej=68.7X 

Cr(Cr+Al)-91.2Z 
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APPENDIX 3 

CHEMFORM Program Listing 

c * " " • "" ". REAL X(10).YCIO).ZCIO).8CIO),RATC5) 
INTEGER OXNO 
CHARACTER*12 SAMP 
CHARACTER-::; ELEM(9) 
CHAR,~CTER* 1 ANS 
DATA ELEM I'Si02 '.' Ti02 ',' A120:-!" .' C ... 20::\' .' FeO '.' MnO 

l' MgO '.' Cila ',' Na20 ' I 
15 SAMP=' ? 

Z (10) =0.0 
Y (10) "'0.0 
X (10) =0.0 
8 (10) ""0.0 
WRITE(5,20) 

20 FORMAT(IX,'ENTER SAMPLE IDENTIFICATION') 
RE1~1)(5,25) SAMP 

25 FORI1ATCAI2) 
DO 100 J"'1.9 
WRITECS,40) ELEMCJ) 

40 FORMATCIX.'ENTER ~EIGHT PERCENT OF ',A5) 
READCS .... ERR=15) ZCJ) 
Z (10) =Z (10)+Z eJ') 

100 CONTINUE 
WRITEC5.110) lCI0) 

110 FORMAT(IX,'TOTAL IS',F7.2) 
C " * " .. .. • 

X(1)=2"ZC1)/60.09 
X(2)=2*ZC2)179.90 
XC3'=3.ZC:-!)/101.94 
X(4)=3*Z(4,/152.02 
X(5)=ZC5)/71.85 
XC6'=Z(6)/70.94 
X(7)=ZC7)/40.:-!2 
X(S)=Z(S)/S6.0S 
X(9)=Z(9)/61.982 
DO 120 J=1,9 
X(10)-X(10)+XeJ) 

120 CONTINUE 
WRITE(S,125) 

125 FORMAT(1X,'ENTER NO. OF OXYGEN ATOMS') 
I~EADCS.*) OXNO 
FACT-OXNOIXO,O) 
DO 200 J=1,9 
yeJ)=FACT*XCJ) 

200 CONTINUE 
SO)='(1)*0.5 
8(2)=Y(2)*0.5 
8(3)=Y(3)*(2.0/3.0) 
S(4)=Y(4)*(2.0/3.0) 
DO 240 J=S,8 
sen=YeJ) 

240 CONTINUE 
S(9)=y(9)*2.0 
DO 270 J=1,9 
S (j 0);8 (1. 0:' ,.8 cn 

, 
• 



270 CONTINUE 
WRITEC6.280) SAMP,OXNO,OXNO 

2S0 FORMATCIIIII,lX,'SAMPLE - ·,AI2,II,lX,'NO. OF OXYGEN ATOMS -', 
113,1/~15X,'wt.X of',6X"atom.props.',3X"Nos~of.·arliofls"2X, 

2'Nt.l~3. of ions' ,1,15X,'oxides" ,8X,'(Jf Dxygen' ,I..X,' (' ,12, 
3' () basis)',4x,'il'l fo'ranula') 

DO 350 J=I,9 
WRITEC6,340) ELEMCJ),ZCJ),XCJ),yeJ),ELEMCJ)Ci'2),SCJ) 

340 FORMATC1X.A5,F15.2,F15.4.F15.3,6X,A2,P9.4) 
3~iO CONTINUE 

WnrEJ6,365) ZOO) ,X(10) .~;(l.O) 
365 FORMA1"(16X,'---···-7,9X,'------',25X,1--.------7, 

1/,lX,'TOTAL',9X,F6.2,8X,F7.4,23X,F9.4.1.16X,'-----', 

IFCS(5).EG.O.AND.SC7'.EG.0) THEN 
RAT(1)=1000000.0 
ELSE 
RAT(1)=100.0*SC7)/CSC5)+S(7» 
ENDIF 
IFCS(5).EG.O.O.AND.SC7'.EG.O.O.AND.SCS'.EQ.O.O) THEN 
RAT(2)=10000000.0 
RAT(3)=10000000.0 
RAT(4)=10000000.0 
ELSE 
RATDEN=O.OI*(SC5)+S(7)+SC8') 
RAT(2'=S(8)/RATDEN 
RAT(3)=S(7)/RATDEN 
RAT(4)-S(5)/RATDEN 
ENDIF 
IFCS(3).EG.0.0.AND.SC4).EG.0.Ol THEN 
RAT(5)=10000000.0 
ELSE 
RAT(5)=100.0*SC4)/(S(4l+S(3» 
ENDIF 
lJRITE(6,370) RAT 

370 FORI'iAT(IX,67('-') ,/,lX, 'Mg/(Mg+Fe)=" ,Ftl.l,' X' ,/,IX. 
1'Ca/(Ca+Mg+Fel.',F4.1,'X, Mg/CCa+Mg+Fel·',F4.l. 
2';" Fe/(Ca+Mg+Fe)=' ,F4.l,'/.' ,/,IX,·C·r/Ce.,.·.·?)l)='·· ,F4.i,'X') 

WRITE(5.6l0) 
610 FORMAT(lX;'AOAIN? (N/Y)') 
612 READ~5,613l ANS 
613 FORMATCAU 

IFCANS.EQ.'Y') GO TO 15 
IFCANS.NE.'N') THEN 
lJRITE(5,618) 

618 FORMATC1X,'ANSWER N DR Y') 
GO TO 612 
ENDIF 
lJIUTE(6,710) 

710 F()f~MAT(1X) 
END 
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