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- INTROQODUCTION

This program is wpritten in MULTICS Fortran, and calculates
various chemical=-weathering data from wevght-percentage data.
The  input data file is a matrix with each row representing
one sample, and each. column representing one category of data.
The: input data matrix-is. composed of weight=percentage data
for each sample (row) in-the following format: '

Column ; Data Format
1. Sample name- A8
2 ... Sample: interval A8x
3. - Bulk. dens1ty j,’ F6.2
LY - gi0e S : "
5 -~ A1203. ‘ "
6 Fe203 _ "
7 . FeOo - 3 h
8 " Mgl
.9 . Cal: - C .
11 . K20 oo
12 ' Lo o oo o o
13 . - P205 .. . 0™
14 L1 "
15 e of ¢ PSS " \
.16 o "-Q,H20+w;~‘"" " -
X7 0 T H20e v "
18 - .. ‘Sum (of Wt X s) "

kL F (and only:: 1f) the first four spaces in this field are
blank, the program treats the sample as a sample of the
unweathered parent. matervalp‘and calculates data normalized
for the comp031tlon of the parent mater1al. (See -(2) and (5)
below.) AR :



-

To run the program, type "chemanal”" (without quotes).
The program: wil) prompt the user for the name of the
input. data. file, the starting and ending row numbers,
the type of output, and the output file names.

Depending on user .response to prompt questions, output
files with the following types of data will be produced:
1. Weight percentages? This is the input data and will
always be included in the output. TiR (ratio of
Ti02 ‘in. the unweathered parent material to that
~in the weathered sample) is calculated and
~ included. ' S C
. 2 Molecu]ar percentagesy molecular ratios, and
o -~ molecular ratios normalized to the composition
~of the parent material, Molecular ratios include:
" (1) WPI and PI-=-wWeathering potential index and
" - product index (Reiche, 1943,1950).
- (2). Parkin==Parkinson®s (1970) index.
(3). SisR2 and Ba:R2-=-Ratios of Si02 and bases
© (sum: of Na20, K20, Calr and Mg0), respec=
tively, to R203 (sum of AIZUS, Fe203, and
CTi02) (Jenny, 1941), ‘ :
1ﬂ(a) Fe3Fe2=-Ratio of Fe203 to FeO.
Q(S) TriSi, TriR2, and’ TriBas-=-Percentages of
. 8102, R203, and bases, respectively, for a
“triangular d1agram wvth the1r sum as 100 '
L ‘percent.: oo
}3 Standard-cell cations. --~qat1ons>1nna.standard;
‘ . cell containing. 160 oxygens: (Barth, 1948).
'Qw'Weights; -assuming i'sovolumetric weather1ng, calculated
-from: bulk densities. . .
S. We1ghts, -assuming Ti02 constant, calculated from the
- ‘ratio: of Ti02 in the unweathered parent material
to. that 'in the weathered sample. Weights, assuming
. Ti02 constant, normalized to the composition of
the parent material, are also calculated.



Notes.

1.

2.

The program makes no provision for quallfled
data- (for example, "less than").

The program treats FeO and Fe203 separately. If these

two. are to be-combined, the combination should be
made: by. recalculatnng the original analysis before

" data entry.. .
. Molecular percentages and standard=cell .cations. are
Acalculated using only H20+, not H20-.

The: calculations- for normalized maolecular ratios
and weights assuming . Ti02 constant require

that .2 parent=material reference sample be

iuiQentifiedﬁ(iqpuf~data“matrix1 colOmn 2).
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SAMPLE PROGRAM RUN -

chemanal

Input data f11e° ‘

? datail ; e

Start1ng ‘row number'>

?2 1. '

End1ng rOowW: number’

? 14 ' S i L y .

Row 1 to: row 14; number of rows= 14

Qutput - f\le -name. for welght percentage data°‘

S owpclia 3 o
Da-you'want molecular percentages and rat1os° (0=nosl=yes)
21 : :
Output file name for malecular'percentages?

"? Pl - . X - : F
Qutput file name»for-motecu!ar~ratios?

? mrl : P C o :

Uutput:fi?e“name for normalizedlmolecular“ratios?
' ? nmpl o :

Do you want”standard cell cat1ons° (0 n0p1 yes)

Outputgftle_name for standard cell cat1ons?

?2 sscl . - :

Do youiwant{welghts per untt volume° (0 no,l yes)

? 1 - o . ~

fUutputﬁfﬁgevname fo 'wevghts per unvt volume?'
? wuvl - L
Do-you,wantnuelqhts assum1ng T102 constant7 (0= norl yes)

vOUtPUttfiYelname for we1ghts assumlng T102 constant’

?2 wtel K -

Output'file.name for normal1zed welghts assuming Ti02 constant°
2?2 nwtcl : .

Outpurzflle-names:

wpcl ' ' :
mpl.
mrl
nmrl
sscl =

Cwuvil G
‘wtcel
nwtecl v o S -
Do you want to: run the program agaln for another set of rows (sam
ples)? (0=no,. 1-yes) . , ' '

21 . )

Input. aata f1le°

? datal :

Start1ng row. number°

2 15 .

Ending row number°

2 at '




- .srop‘

Row 15 to row 217 number of rowss 7
Output'fﬁle~name.for weight.percentage data?

? wpce’ o S
‘Do: you: want mo]ecular percentages and rat1os° (0 nos,l=yes)
20 :
‘Do: you want standard cell catlos7 (0 nOpl yes)

2.1
' Qutput fwle:name for standard ce]l catlos°
-2 ssc2’

Do YOUﬁHant'HelghtS per unlt volume’ (0 no,1=yes)

?r - ‘
Outputffilawname for welghts per un1t volume7

7 wuva. ~ o :
‘Do you want'welghts assumlng T102 constant° (O-no,1 yes)
? 0 ' : , - .

- Output flle names.. L ;

wpce - : R : L

ssc? o S .

_wuv2 .

Do you- want- to run the orogram agaln for another set of rows (sam:
ples)? (0= no, 1= yes) Lo .

20 Lo

Note. Input and output ftle names are arbvtrary, supplied
by 'the: user.. Examples of the input .and: output for this’
sample program. run:. rehgrven TnVappendixes 1 and 2,
respectvvely. T s L




700 write (0,100

. PROGRAM- LISTING

R RRRERRAKRAREERARER KRR RRRRRRK
B PR o *:
‘ ' /DATA- ENTRY. SECTION . : . x
cReL T I *
SHAKEXKKRKKK KKK RKKRAR KK A KR KRR

opponnooa

Ldgfc31 devi¢es¥ Q:teﬁmfnaJ; 1=working directory

. .common wpc(:100%25),tmpc(100,25) rxmpc(100,25) ,tss0(100,25)
ceuvcommon: t8si(100925),85¢(100,25) ywuv(100,25),wtic(100,25)
T common. norm (S50, xnmpr(100; 15)'xnt1c(100 25),xmpr(100 15)
. common outnam(10),twpc(100,25) .
double precision wpc:.wtic
character namsegx10.
character ocutnamx10:-
‘ ”‘openCO,prompt=Ltrué=)V
c . Ll
c ******************************fV‘
- c Entry of weight percentages.
Ci******************************i;‘
c. . AR

10-  format ("Inputgdat[ i
0 readi(0711). namseg
1Eru:[Qformat (a10)
f_,,wAgwrtte (0 14) : JERT
145 format: ("Starting: row‘number7")-~
. pead (0,15) nr R,
LS',:'format v
S write (0516) AT L
16- - format ("Endtng POwW number?“)* 
o read: (0,17) nr2: BREEES
17~ format (v): 2
‘nECRr2=nr1d)+l R

_ write(0,24) nrlran'n"' _ ' I o
24 format("Row "»I3,"™ to: row ",I3,"; number of rowsz",I3)
open(l,file=namseg,form="formatted",mode="in")
... read (1,19)" ((twpc(kpj):J-l 20) k= lrnr2)
197 format: (4ad,16f6.2 . o _
- ndo 6007 k= 1N
- - do 601 j=1, 20~..~

wpclkyj)= twpc(k-1+nr1p1)

continue .
600 continue:
' '_tiose(I)

o
o
-

******************************

. Identification of unweathered- parent mater1a1 samples:
****************************** . :

o ocwp o



80

0000

90

90
c

(ot

C

c’
c

65 -

20

Dono0oo0o0a0o00o0 N
. e -

[g]

m= 1 2 :
. data- blanks/" "y
do- 800 k=1,n

if(wpc(ks3).ne-. blanks) go. to 800

norm(m)= k
m'mfl S
0 f contﬁhue%'”

*******************f**********~

Calculation of TiR:-. : .
KKK kK ke K K kT K g ok ek kg & ek gk e

" 40900 k=1in
mm=norm(m)

wpc(ke21)= wpc(mm,lﬂ)/wpc(k 14)

if (k=mm) 900 901 900
1 m=m+1. :
0 cont1nue

AR ARAIRRARRRIKRKEKRRAEKARKKRK K

Weight percentages:output
*****#****ﬁ*******************

onn=t ol
write (0, 66)

. read: (0, -11) hamseg:
% outnam(nn)=namseg

" open(l,file= namseg,form'"formatted“pmode‘“out )

" write (1,65) .

writes (1 20) ;

- format (2xr"Sample Interv.
cMgO. Cal Na20 . K20 T102

¢ Sum  TiR™) o

format(" WEIGHT PERCENT DATA )

8D

. P205

SiDZ A1203 Fe203

MnO

write (1,21) ((wpc(k:})rj-l 21),k= I,n)

- format (434 15f6 2 lx'2fb 2)

~close(1)

AR xE KK AKIA K IIE KKK KA KA K" AR KKK K

Molecular weight conversions.
*****************************t

 do 101 k=l,n
s$ige ' S 1
tmpd(krI) = wpc(k,6)/60.

lCALCULATIONS SECTION.

co2

'7'i**ﬁ**************************~
. .

*
*

,******************************

H20+

format( Output: fxTe name for we1ght percentage data’“)

‘FeO

HZOf



c. A1203

: . tmpc(k,2)
c. Fe203 .
tmpc ( kr3)

'ﬁpc(k~7)/102;

"

?wpc(k 8)/159 6
c FeQ . ... _
: © - tmpe.(kp4)
c Mgl .

"

Twpc(k 9)/71 8 _'~

T tmpe(ksS) = wpelks10)/40.3
¢ Cl 'i:'
twpc(kr11}/56

‘ cmpcxk;sy
c NacO0 : . . o o
- tmpC(k 7) =gwpc(k 12)/62.:;?;

¢ K20

:

tMPc(k 813 !wpcck,13)/94,2q3~*3

¢ Tio2

tﬁpéckiqi
¢ P205
tmpc(k 10)

~wpcfk-14}/79 2

' -wpc(k,IS)/iaa
¢ MnQO
"tmpc(k,llf
c COe
o tmpc(k 12)
¢ H20+. :

zwpc(k 16)/70 9 ‘“

'prc(kf1‘)/au.

tmpe (kp 13) awpc(k 18)/ 8. .
c. Hydrous totals‘(H20+ only) e
Ctot =0 0.0 0 s
i dos 201 1—1 13
S ot S tot tmpc(kr\
'aoxﬂ} contlnue Sl L
. T tmpc (ke 14%‘
¢ Anhydrous. ‘totals.:
ototE 0.0 -,#
“do. 202 =¥, 12 .
. . tot = tot. +- tmpc(k,J)
1202y.jcont1nue -
© tmpc(k,15) =ttot
101 continue: - .

AKX KKK KRR KARAIKRRARARKRK A
Molecular percentages. and ratlos
********************i*********a.

nopoao

wr1te (0 31) T S : S
format(“Do you - w nt molecular percentages and rat1os° (0=no
c,1 yes)™)y IEIREE : L

read(0,32) 1test1
~ 32" format (v) - '

: ' if (1test1) 302 302;301

W
.“

c
c ***** Molecular percentages *****

¢_301 :'contlnue= o
do 111 k=1,n: .



S e
=

809 JF CxmpeiCks6)
810 - xmpr(k 10)?

C

's1gma_bases“

gsvoa/Raos

 #e2o3 Fel:

tot=0-0

xmpe (kp 1) = wpc(kpl) ©
xmpc (krp2) =i wpec (kp2)

do. 203 ;-3 15 . '
xmpe{ Kk, J) S100. *(tmpc(krj-Z)/tmpc(k 14)}.
tot= tOt+XMPC(er) ‘

203 . continue-

xmpc(k loi tot
***** Molecular rattos ***** S

xmpr(k 115‘ wpc(kr1)
xmpr(k,Zkﬂ gwbc(k 2)"“

”xmpc(k 7)+xmpc(k 8)+xmpc(k:9)+xmpc(k 10)

xmpr(k,3) =
sigma- R203 ~
xmpr(k,4) =~xmpc(k 4)+xmpc(k 5)+0 S*xmpc(k 6)+xmpc(k 11)
WPL Coon
xmpr(k S)V'z100 *((xmpr(k:3)-xmpc(k,15))/(xmpr(k 3)+meP(kr
c4)+xmpc(k13}0)’-' y K A o
PT LoE el
o xmpr(k 6) 00 *((xmpc(k;S))/(xmpc(k 3)+xmpr(k 4)))
. Parker”s- Index, ‘

 ,xmpr(k 7). = .*((xmpc(k 7)/0 9)+(xmpc(k 8)/0 7+(xmpc(k 9)/
cl. 35)+(xmpq(k' :
xmpr(k 85
bases/RZD3A..
Cixmpr (ke 9)

if (xmpc(k 59

0" 0 iy

814 xmpr(kyl0)= xmpc(k 5)/xmpc(k 6)

$i02=R203-Bases triangular. diagram percents"

'>811: tot=xmpc (k,.3)+xmpr(k,3) +xmpr(k,4)

'>111 [:contxnue

;xmpr(k 11)= 100 .%xmpec(k,p3)/tot.
. xmpr(kpt2)= 100 *xmpr(k,4)/tot. - . .|
“*xmpr(k;lS) 100 *xmpr(k,B)/tot _ .

***** Norma motecular ratios xxkxx =
ComEL e e T L L
- deo. 801 k 1,n e - o - ' ‘
xnmprkyl)zwpelk, 1)
U xnmprCks2)=wpe(k, 2)
-mm=norm(m) - - . .
~do: 803 j=3,13
Pf (mer(mmlj)) 812!813 812

813 xnmpr(k,j)=0.0"

- go to- 803<

‘{'LGfﬁi



v812~.:xnmpr(k,1) xmor(k,;)/xmpr(mm,;)
803 ~ continue .

‘ - Pf Ckemm) 801,802 802

. 802 mEm+l.

-Bdtﬁ‘jcontlhue
ci .. : SRR
c ***** Output ***** N
c PR -
Conn= nn+1 o
S weite (0, 70) L S ~
700 -fformat(“Output f1le hame- for moleCular percentages?“)

~. read(0,11) namseg. .

' outnam(nn)-namseg O e R

. open (1l file= namseg,form'"formatted"pmode out") .
- wr1te(1,60) ' ‘ : '

60l; iformat("MOLECULAR PERCENTAGES )
- writel(l,22) R : :
22 format(2x,“Sample 8102 A1203 Fe203 FeO ~ MgO Ca0 Na20

“ e K20- Tig2° P205 . Mn0 . -CO2. H20+ Sum™)
Towrites (1 23) ((xmpc(k.;),:-l 16) k =1, n) '

- 23{,j;format (23&:13f6 2 1x:f6 2) S
- close. (1)‘*’ s 3-H-F»*¥
MERULELLES S
L rweitel0, 71y o RN
71 5. format ("Output” f1le :name:. for molecular rattos”")

read(0,11) namseg..
outnam(nn)-namseg S ST -
xz e namseg,form‘”formatted“:mode'“out")
wr1te(1 61) L ; ., ) :
format( MOLECULA;

et RATIUS")

~format: (Zx'“Sample Bases ' R2037 - WPI PI. Parkin SisR
L e2: .. BatR2: Fe3Fe2: TriSi Tr1R2 TriBas") : . o .
. _’wrlte (L7:13) ((xmpr(k,;),;-t 13) k 1, n)
13 - format  (2ad, 11f7 2) -
- close(l) -
U nnEnndl
"wr1te(0 72)" ' [P :
72*'f*format( "Output frle name for normalvzed molecular ratlos7")
-~ read. (0,.11) namseg " s , : . '
L-outnam(nn)’ =namseg
*open(t'flle-namseg,form
write( 780)
U formati(™ NORMALIZED MDLECULAR RATIOS")
o writelr,12) 0 T
T oweitell, 13) ((xnmpr(k,;)'J-I 13) k 1 n)
S close(l) . 4

12

[

“formatted“,hode-"bdt“)

c ******‘k*******‘k***************
¢ Standard cell cations: s
TC RRRRARKKKKKKKKRKKKKRAK KKK RARK R

c , :

3

‘ .02,,', ‘ w»r"»jte(~0.,3‘3):,_ P o



34

e
30
e

<

20

3 -
Si

Fel

format( Do you want standard cell
- read(0,34)
. . format (wv) ‘
“1f (‘test2) 304;30&,303

~'tsso(k,lY
. tssi(kyt)
Al Coe
i tsso(k,2)
T tssi(k,2)
Fe3l R

tsso(k,Sij
tssi(krS).

tsso(kr4)

-_tssi(k}ﬂ)

Mg

ca

. tsso(ks8)

,tsso(k S)

tss1(k SJ

]tsso(k 6)

- ' tssi(ky 6)
o tesso (ke T
T tssid (k7

E ;tss1(k 81

NI

5tsso(k 9)

Sum

tssi(k,9):

\Jtsso(k 12%
‘tss1(k,12J'

'do 102 k= 1,

i

u u

-tsso(ky,10) -
. tssi(ks10)
Mn
- tsso(k,1l)
'.tss1(k 11)

tssbfk,t?}

tssi(ky13)

of O
tot=0.0"

"!l*
LA

test2

() ***** CaICulat1ons *****

tmpc(k 1)*2 O/tmpc(k 14)
tmpc (kr1)/tmpc(ks14)

*(fﬁpé(k}ZJ*3)7£mp¢(kr14).;
{(tmpc(k 2)*2)/tmpe (ks 14)

.(tmpc(kpSJ*SJ/tmpc(k 14)'

(tmpc(k 3)*2)/tmpc(k 14)

‘(tmpc(kra))/tmpc(k 14)

(tmpc(k u))/tmpc(k 14y

‘tmpc(k S)/tmpc(k 14)
tmpc(k 5)/tmpc(k 14) ;

ftmpc(k 6)7tmpe(k, 14)
*tmpc(k 6)/tmpc(k 14)1

.;tmpc(k 7)7fmpc(k 1ar
‘}tmpc(k 7)*2 O/tmpc(k 14y

itmpc(k B)Itmpc(k 14)
3tmpc(k 8)*2 O/tmpc(k 14)

......

tmpc(k 9)*2 O/tmpc(k 14)
‘tmpc(k 9)/tmpc(k 14)

(tmpc(k 10)*5)/tmpc(k 14)
(tmpc(k 10)*2)/tmpc(k 14)

_tmpc(k 11)/tmpc(k 14)
Itmpc(krliJ/tmpc(k 14)

rmpcckﬁiaJ*a O/tmpc(k 141..
'tmpc(kaZ)/tmpc(kaQ) S

'tmDC(kIIB)/tmpc(k 14)
Ctmpc(kr13)x2.0/tmpc(ky 14)

do 204 ,-1 13
tot. = tot + tsso(k::)

4.

contlnue

. tsso(k, 14)

-tott'

cations? (0=no,1=yes)")



‘c- Cations 8 o
ssclkrl) = wpec(ksl)
ssc(ksr2) = wpc(ksp2)
do 205 J—3 15 - o L ' '
ssclkrj) tssv(k"-2)*160.0/tsso(k,IQJ-'
205 contvnue T . '
“tot = 0. 0
do: 206 j=3,15 o
tot = tot,+'ssc(kuj)
2063 contiﬂue :

ssc(k,16) ?»tthVV
}102 -ccnt1nue T
c ***** Dutput *x*** <
c =
nn=nn+1 i
: write(0, 73) : a
73 . format("Output - fvle name for standard cell cations?")
read(0,11) namseg. :
_ outnam(nn)—namseg'~.
- open(l,file= namsegrform‘“formatted“,mode‘“out )
‘ C write(1,62) 0 .
62 format("STANDARD: CELL CATIONS )
L ' write (1,28) oo - : _
28 format(Zx,“Sample 5 S! : AJ Fe3+ Fe2+ - Mgr Ca Na
e K T4 P o Mn: :-;Cf T H Sum™) .
. wrlte (1 29) ((SS_(er)IJ- 216) k= lln) o
29-. - format’ (2a4 13f6 Z,Ix,fb 2) o
‘ close(l) : : T

Welghts periunit, volume

C.. ******x***********************
¢ .
[ ******************************

c
304. wrlte(OrSS) . ' :
35 format ("Do- you" uant weights per unvt volume° (0=no,1=yes)" )
read(0,36) 1test3 _ .
36 format(v) ' o , ' v
lf (1test3) 30613061305 ' '
c
C kXxkX Calculatlons *****'
c. _ :
. 30S: 'do 103 k lpn

"wpe (ko).

Y wuvlkel) =
' wuv(kr2) = wpe(k,2)
wuv (k»3) =prc(k15)

do 207 j=4,17 : a
.wuv(kaj)—wpc(k:1+2)*wpc(k 5)
207 continue: A ‘
tot = 0.0
do 208 j=4,17
tot .Stot + wuv(k:J)
208 cont1nue

13




.wuv(kvlﬂ) tot
103 cont1nue .

c 3 .
e ***** Output ok de Kt
e _ : et
o "i[nn-nn+1 A
L write(0,.74) '
74-.‘,format( Output file: name for wevghts per un1t volume?")

- read(0,11) namseg
~outnam(nn)=namseg.’ ‘ :
- open{l,files namseg,form:"formatted“,mode‘"out )
- werite(1,63) ) :
”63]&5}format("WEIGHTS PER UNIT VULUME )
Wi e (1 5T I o
57 format(Zx:?Sample BD<' 3102 Al203 Fe203 FeO Mg0 Ca
¢0. Na20 - K20 ~ Ti02 P205 MnO C02 H20+ H20= Sum™) ‘
o write(1,58) ((wuv(kejd,j=1,18),k=1,n). : '
58 format(2ad, f6 2r 1x,14f6 Zplx;fb 2)
close(l) LT _ ,
¢ o .'ﬂ%”‘;ka,» ST
'Q'****x**#***t****t*********%***»'
¢ Weights: assuming:Ti02 constant .
c ****************************** .

306 ' wrlte (0 Ql) wo T ‘

41 . - format(" Do'you’want we1ghts assumvng T102 constant’ (O-no:l
o c= yes)™) R - SR

el read(0) 42)\

oL : format(v)' PR ECEE R
e 1f (1testQ}’308}308r307
S C L : o

c ***** Calculat onsi***** .

'307 . do 104 k r,n T s
wtic(k, 1)-wpc(k,1)
wtic(k,2)Y=wpc(k,2)
wtic(kp3)=wpcl(ke2l):
. do 209 j=4,18. . .
ﬂwt1c(k,1)-wpc(k,1+2)*wpc(k 21)
209 contiinue: . .
»104 contvnue

e ***** Normalxzed welghis;g 102 . constant xxxxx-
‘m= 1 ,\" C
do 804 k=1,n .
- xntic{kel)zwpc(k,1)
xntic(ke2)=wpec(k,2)
xntic(kp3)= wpc(k 21)
. mm=norm(m) u
. do: 805 j=4,18 '
Cif Cwtic(k,j)) 808 807 808
807 Nth(kr]) 0. 0

14.




808

805

804

c.

c.

N 755-

64 .

 176;&1

701

Coﬂ)'3¢~ PR
g.read(0,11) namseg

: ,Nﬂjnn nn+l
S write(0,.76)
"format("Uutput f

. ‘-uread(o J10) namseg
'”g;outnam(nn) namseg:.

Cwrite (0,77)

go to 805

xnticlkejl)= wivc(k,;)/wt1c(mm,1)

continue

L if Ckemm) 804 806, 806
m=m+l : . :
'contjnue

L xkxkx QULPUL RXRKkE .

AN+l

' NPlte(O .15)

format("Output f1le name for welghts assumvng T102 constant

ocutnam(nn)=namseg: . : 4 :
open(l,file= namsegrfcrm="formatted"rmodea"out")
write(l,64)

format ("WEIGHTS ASSUMING TIOZ CONSTANT )

~write(l,43)

format (2x,"Sample ' TiR' -SroaaAlaos Fe203 - FeQ MaQ  CaO

“c. Na20. K20 Ti02°, P205 - MnO- €02 H20+ H20- - Sum™)
L write(l,44) ((wt1c(k;1)a1-‘ '18)ek=1rn)
gu. |

format (2al,14f6. 2,1x,f6 2 lx,fb 2).
close(l) : o

'1ﬁohmérizéd:uéight3'aésbming;Ti
‘c02"constant?"): TR ool . -

open(t,file= namseg,form="formatted“,mode out")

= ‘}} write(1,82)
82

format (" NORMALIZED WEIGHTS ASSUMING T102 CONSTANT )
“write(l,43):

vgwrute(l 44)‘((Xnt1C(krj)rJ-1 18) k=1, n)

close(l)

‘&**********************f*******
o *-*wga'“' *
SERTRE U CLOSING STATEMENTS *
o e : *
****************************** '

format (" - . 0utput flle names: ")

write (0,11) (outmam(kk), kk 1r,nn)

‘write(0,45) - .- . :
format("Do. you. want - to run the program agaln for another se
ct of rows (samples)? (0= =noy. 1=yes)"™)

read(0,15) itestS S R

i.f (itest5) 701 701 700

stop: '

end

15.



i==Input Data For Sample Program Run

AFPENDIX '

© 0.

.. @ . . . » . . L . LN ] » L] e. 8 @ @ o. &

DOOOODCOPTNVNP DO OO O

D OVDOOPTTOO2PT OO0 IPO
v et vl et pmf -ty - v oy et vt ey -t

4 MO N MY O ' - T -
L] . L] . a ...- . @ LI L ] .:. e @ .

0 649 ‘N~ M-
O et vt (\] =

N NUANNNNANNAN=NAN O

. = L] ® 8. 5 B & & 0 9 o * o o o 2 .. @ .. s &
00000000000000000.0,000.[

DO A NOC T et TONMNMITOTO = et O
R . L] L ] a. LI I L IR R B . 1 ] L IO 4 L] . . *

033222332332322331110

et IO NN

I.un . N R T, DO 195

-c.o-loo.-o-c-o'-o

011222223013220003123

99.

.2231“1“91675922455734)..
T e e 8. 8 e e e B B8 8 B B 8. 8. 8 8 @ 8 & &

.578858679678790017468..

W .0.58v0u..u

..8332725794015.56»4996,.9.7, .
. S

LA TN DO DO SO R T ST VIR PN 18

COALUYUWY T LT 0.0 00T 0

146878368&585570&7&58.‘

S 6. % 8 e 8°8 0.8 6 & P 8 e 0. 8 8 3.8 ‘e O

222222222222221222222

540055500755440.(.53377

L ¢ s LN B ) L I N -6 B o .0 & ¢ o »
D AN DO D vk it O et DONINNNO OO

.._>.>..>..>-A>...>..>
SN T =] (=% D~ O o onN o™
. » . . L ] LN .. L IR T 4 L] .
DO - > (=3 =] o o NiIN oD
et A M et e N it O Y et Nyt YN T e Y
T COTCCOOC OO Y OMYOCTOCOD
LINNE N N D N I S NS NS A D DN HE N R B N B N N |
oo IIINNNOCSnNTD NN
DODODDODDDIDODINN ettt D
T ot T et el et et vt v et e v - v v e A

0,30101,

2.
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file:///OS-ad

WEIGHT PERCENT DATA

- Sample.
109-al
. 109-a2

109~a3.

. 109-a4
- 105-al
105-~a2
104=-al
104~a2
104-a3
102-a1
102-a2
102-a3
" 98-a2

Interv.,

oo o0
.

Nl

-HOO

=]
e
o

{ v v

O

&\U\'O

O
vlv b

'

O Ot O e~ OO0 NN - Q

t v

e o8 8 e 2w ®

) ;~>unu»w<:c>w\munoc>£~m

BD -

2.10

2.40

2.60

-2.80"
2.70
2.80
2.30
2,60
2.80.
. 2440

2.50
2.80

12,50

2.80

 WEIGHT PERCENT DATA

Sample

118~al-

i18-a2
118-a3 !
118-a4
"95~al
95-a2
- 95-a3

Interv.

0.0~2:6

OO0

e

WD

v i

.6-
.2

v t

O(DO~4\Jw

.
.
-

wx_xu‘aomw

5107 A1203~

35. 60 17. 60

38. 80 212, 00"

41. 00 12 00

53,70~ ‘4. 10

53.6Q 16,80

53,40 -15.00 -

43,80 11.50
43,90%11.90

46. 50 is. 80.

36.00 - 9% 60

40,00 ll 00,
48.00. 14.00

46 10 13,20

48.80 15, 90,“

NI

' 5102 A1203
139.00.16.00
7.20-

39.00
47.00° 7.50
57.00 15.00
47.60°16.80

52.80 11.60"
54.50 16.30

Fe203
16.00
21,00

18.00.
1.90.
7.00

2.00
4. 60
3.20

2.00°
.23,00

20.00
14,00
5.50

Fe203 .
19,00

27.00
21.00
6.60

6.00

4,30
2.60

4.00

APPENDIX 2--Output Data From Sample Program Run.
(See Introduutiun for explanation.)

~wb64

-, File npaue:
. FeQ .. MgQ: - K20 .T102 ~P20S
4.40 2,80 3, © 0450 4.80. 0.40
0.00. 5.30 6.81-. 3.90 0.00
0.00 .5;39«“ . . 0,81 73.10-.0.00"
9,80*?&.20"}”, 1,50 2,20 0.40
3.00 2.70 1,10 2.00.- 0.30 -
9,00 4.20 C1.307 2,10 L 0.40
14,80'.8,501y ) - 0.70 :'3.40 -0.30
15:30 8,707 0,530 3,10 : 0,40
2,10 16-90f;A 00,502,407 0.30 .
Q. 00*16:90':1. 6.-0,74 ..3.80:.0,00
0.00-76,05 . 6 0,74 '3.20.: 0,00
0,00° 4.18" 8 0.96-2.20.° 0,00
10.507.6.507, '0.70 *3.30° 0,30
9.90 ) 2.40- 0,30
: owpe2 - -

Fel ugoiusgao;gwazo ,vxzo‘frioz':ons
0.00°. 1,60 ~0:29 -0:3]1 0.72 2.60  0.00
0.00 2.45 0,49 0.49° 0.95 '3.40 0.00
0.00 -4.98 1,50 0.95 -1.50 3,00 0.00
0.00 '3.90 -7.50.3,60 ~1.20 "1.10 - 0.00 -
"3.20  6.60 74,70 "1.80: 1.90 1.10 0.17
6.40 10.90 6,30 2,00 1.60 1,30 0.11
4,60 8.70 8.40 .3,20  1.20 0.82 0.25

17

HnO

0.20
0.18
0.20

‘0.20

0.20
0.20

0.20
10,20 .

0.20

0.26.
0.24 "

0.19
0.20

0.20

a0
0.09

0.09
0:.12

0.11
0.23

0.19.°
0.13 .

€02

0.10
0.00
0.00

. 0.10-
‘0.10
0.10
0.10 .
Q.10
" 0.10
0.00

0.00

0.00
1 0.10
0.10

" co2
10,00

0.00

-0.00

0.00
0.01
0.01

0,02

H20+
9,50

10.70
9.50

1_20}

4,10
1.20
2.50
1.10
0,50

12 60 .
9.30°
- 5.00

11.90
0.40

H20+'

20.40
18.90
12. 40
4.00

6.60-
- 2.20
0.42

B20-
3.40
.0.00

0.00
0.30
1.80
0.50

0.30"
0.10"
0.20

0.00
0.00
0.00
0.10

_9510

H20-

0.00
0.00
0,00

0.00’
2.40.

1.10
0.30

100.00
100 50

100.30

100,30
99.50
98:80
99.60

100.00

100. 00 ¢

100 . 00
98.60

101.20

. Sum
100,00

100,00
100.00
100.00

99,00

101,00
101,00

Sum
- 98.80
"100.00

TiR.

0,46
0.56

0.71
“1.00"

1.05
1.00
0.71

1.00

0.58

0.69
1.00 -
0.73
1.00

T1R.

0.42.

0.32
0.37
1.00
0.75
0.63 -
1.00’



File name: mpl

MOLECULAR PERCENTAGES : ' S - : o . :
~Samnle $iG2 Al203 Fe203 Fel Mgl - Ca0 .nNe20.© K20  Tiu2-. paus MnO Cd2 H20+ Sum
109-61-35,73 10.39 6.04- 3,69 4.18 3.44 0,29 0,32 3.65 0.17 0.17 0.14 31.78 100,00
109-a2 34.92 . 6.49 7.25 0.00 7.25 7.09.0.90 0,47 2.71- 0.00 .0.i4 0,00 32.77 100,00
109-a3 37.93 5,53 &.26 "0.00 7.30.8.23 1.65 "0.48 2.17 0.00 0.i6 0.00 29.30 100,00
109-ad Suv.15 B.67 0,75 8,56 6.54 9.07 2.83 1,00 1.74 0.18 0.18 0.14 4.i8 100,00
105-a1 55.33 10.20 2.72 2.59 4,15 5.97 "2.20 - 0,72 '1.56 0.13 0,17 - 0.14 14,11 100,00

105-a2 56419 9.28 0.79 -7.91 6.58- 9.13 2.85 0.87 1.67 0.18 0,18 0.14. 4,21 100.00 - -

104-51 44.73 0,91 1,69 12.63 12.92 - 7.00 2,08 0,46 2.63  0.13 0.17- 0,14 8.51 100,00 -
10d4=a2 40.00 7,33 1.26 13,40 13,57 . .8,.87 2,43 0.33 2.46 0,18 0.18° 0.14 "3,84 100,00
104=-53 54.41 10,68 0,88 2.05 12,02 11.41 3,40 0,37 2.13 0.15 0,20 .0.16 1,95 100.00
102=a1 31.75-4.98 7,03 0.00° £.40 . 6,24° 0,82 (.42 2:.54 0,00 0.19 0.00 37.04 100.00
102-a2 37.37  6.047 7.02 0.00 8741 *7,.71.-1.59 0.44 2.26 0.00 0.19 0.00 28.96 100,00
102-a3% 48.54 8,33 5,32 0,00 6,29 9.21° 2,98 0.62  1.69 0.00 0.16 0,00 16.85 100,00

96-=al 48.04 . 8.19 2.18 . 9.26 10.21: 8,93 ~ 2,35 0,47 2.68 0.13 0.18" 0.14  6.08 100,00 -

98=22 51.82°- 9,93 1.60 8.78 10.28 10,47 2,98 70,34 1.93 0.13 0.18 0.14 1,42 100.00

18



HOLELULAN RAIIUS

Samole -
" 109=-al
S 109~32
109=-3a3

105-al
105-a2

’_10u-§1;
104-g2.

104-43
102-al
102 ad

©.102=33 .
. 98~a1 "’
F98ma2

bases

8,24 -
1S.71
17,65
109=a4 |
13,04
19,04
22,46
PL .21
~ 27,20
'15 87
L1801
19,117
21,96
24,06

19. 45

R203
21.92
16.46

14,96
15, uu'
15.78 -

15.71

L17.54
17.75 .
14,91
“15.14

15.33

15, L34

17.04

17,65 .

WP I
-35.74

-16.51
16.77
C=1.27

=a5.43

16.67.

16,48

24,02

26.16"

Pl
61.97

67.97.
7,71
78,43
<7l 81 -
78,15
.71 83-

72, 15

-33.72°

17, .31

2“ . 16

NORNALIZED MUL&CULAR RATIOS -

bamole
'109-31
. 109=a2
109-a3

105-4a1
105-a2
104-atl
o 104-52
-104-a3

102~a1

102~a2
102~33
9&-al
98~-a2

uases

_'0 4e .
T.0.8¢
LL0,91
109-a4

1.00
0.67
1,00

0.853

0.93

1.00 -,

. 0.83
0.95
1,00
0.91

. 1,00

R20U3

1.42

1,07

.97
1400
“1.00

1.00

1.18

1.00

" 0.99

1.00
1.00
0.99
1.00

WPI
-2.13

w15.25.
2,71+

-1.52 -

~-0.98
1.00

-0.08 .

1.00

0.92

0.63

T8, 49?
67:70°
70, «90
15799 7
73,38 5
74,38

_‘PI JP
- g. 79;f

‘Parkin -

S22.25

26,67

0. 87 -
0.9

1.00
1.00
1.00

0.92

©0.92

1.00

-12.43
-5.62
1.00
0.72
1.00

19

1,00
0.89
0.93

1.00

0.99

1.00

31,15
32,69 %2,
36,2477 2,

: gitRe
11.68 - 1,63
22,65 - 2,12
26,44 2,53
132,32 3,64
22,32 - 3.51
231.99 7 3,58
732,12 °:°2,55

736,04 7 2,59
40785 . 3,¢

SltRZ
© To0.45"
t0.58

0.70

. 1,00,

0.98
1,00

0,70

C0.71
1,00
~.0.66

0.77
1.00

0,95

1.00

File name:

Bai:R2 Fe3Fe2

- File name

... 0.38 1.64
. 0.95 0,00

1.18. 0.00

o 1.26 0.09
L 0.83 - .1.08

C 1,24 0,10
1,28 0413
1,42 7 0.09
: 0.43

2 0.00

“ 0,00

0.00

1.24 ° 0.24

T 0,18

Y

Ba sR2 Fe}Fea;

"0.30 18.76
S 0,76 0.00
0.94 0.00
1,007 1.00
10,67 10.50
1.00 1.00
0.70 0.31
“0.78 0.22
1.00 . 1.00
0,84 0.00
_0.95 0.00
1,00 0.00
0,92  1.30
1.00 ° 1.00

mrl

Trisi.

54.23

52.05 -

$3.77

61,68
65,75

61.52

52.79
51.71
56.37

50.58

52.74 ..

58.49
55. 12

55, 28

. nmpl

TeriSi:
0.88

0.84

0.87
1.00
1,07

1.00 -

" 0.94
-0.,92

1,00 °

0.86
0.90
1,00

1.00

1.00

TriR2

33,27

24.53
21.21
16.96
18.75

17.260.
20.70

19.96

" 15.45

24,13
21.64

18,48,
19.99
19,05

TpgRZ

1,45
1.25

1,09
1,00

1.34
1.29

1.00°

1.31
1.17

S 1.00

1.05
1.00

TriBas
12.50
23.472
25.02
21.306
15,50
21,28

26.50

28,34
28.18 -
25.29

25,62 7

23.02
24,89
25,67 -

Tr!Bas
. 0,59
“1.10
1.17

1.00 -

0,73
1.09
0.94
1.01
1,00
1.10
1.11
1.00
0.97
1.00.


http://I9.il

STANDARD

Sample -

109=-a1
109-a2
10y-2a3
109-34
- 105-41
105-a2
104-51
104-a2
104=a3
102-a1
105-52
102-a3

9b=at

96=-52

bTANuAhD

Sample
116~at
T 118-a2
118-4a3
116-a4
"95~al
" 95-32
© 95«a3

CELL CATIUNS

.S
35?94
33.84

3o6,03.

50.59

48,27
50,26

43,32

44,20
48,15

31 85

36, . 07

43075
45.06
46.71

CELL CATIUNS

Si
30,72
32. 06
40,04
50, 36
43,19
a9114

Al

19.22
12.57
1e.61
15.63

17.80:
16.61
13.38

14,10

19.25
9,99,

11.07

-15.01

15.18

17,91

Y
14.83

6.96

7.52
15,59
17.93
12.70

17.66

Fe3+
11.16
14,06
12.09

1.35

4,74
-1.42

3.27

2.42

1 .56
15 30

13.56
9.59.

4,04
2.68

Fel+
11.25
16,69

13,45 -

4.38
4,09
3.01

1.80

- Felt

0 00,

12 23

12.87

1,82
0.00

0,00

0.00
6.58
7,92

Fe2+

0.00

0,00

0.00
0.00
2.43
4.98
3.54

20

"Mg

3.87

7.03

7.05
5.89. .
. 3.62

12. 52

13 00‘
10 ol
w8, 43'

B.12
S.07
9.46

9,26 °

“le 88
3 .00
.32
5.13 .
8.92
15,10
11.93

Mg -

Ca

3718
6.87.
?!942

8.18

"5.21
8.17.
6,78 ;

8,52

10,10 -
6.26 %
T 8473,
5.38
4.35
,b 57

8,30

t8.27
9,94.

,cg i_
' .24

-0.43
l 57

_4 57;
6,28
. 8.29,

Na
0.54
1_70

3,18
5.1,
13,83
5110 -
.02
“4,68
6.01 "
.64 -

3.07

Na -

C0.47
.0.78

1.57

6.16

3.16
5.60
5.71

File name: sscl

K

0.59

0.92
0.92
1.80

1,26

1.56

0.88".
2436
-1.88
. 2.55
2.19.

0.64
0.66
0.83

0.85:
 ;311
. 0.87
0.6t -

Ti

13.37

2'63
2.10
1.57
1.36

.50

2.55

1.52

2,44
1.74

P . Mn
0.31 0.16
0.00 0,14
0.00 0.15
0.32 0.16

1 0.23 0,15
0.32 0,16
0.25 0,17
0.34 0,17
0.26 0.18"
0.00 " 0,19 -
0.00 0.18"
0,00 0,15
0.25 0.17
0.24 0.16

“File ‘name: ssce

0.72

0,99
S 1.63

1.35

2.20
1.90.

1.41

Ti-:
1.55

2.12.

1.94

0,74
0,76

0.92
0.57

©0.00107,12
0,00103,58
0,00

0.00 0.06
0,00 0.06.
0.00 0,09
0.00 - 0,08"
0.13 0.18
0.09 0.15

0.19 0.10

¢

0.13

0.00

'0 00

0.13

0.12
0.13
"10413
V.14

0.14
0.00

S 0.00
0.00°

0,13
0. 13

c

0,00

0.01

0,01

1 0.03

H

58.77

63,52
56.%8
7.54

24 62,

- 7453
16.48
7.38

74,31
55.90
30.38

12,38

2.55

'H .

70.43
23.56
39.92
13,65

©2.58

" Sum

137.75°
143,31
139.26
105,97
113,48
105,72

115,99+ -
110,88 - -

i04.09
151,35
139.05 -
120.87
111.18
104.93

Sum.
168,85
166,67

.144 .35,
114,45

127,48
111.52
104,02



WELGHTS PER UNIT VOLUME

Sample
109~a1
109-32
109~33
109-a4
105~at
105~a2
104=-a1
104~52
 104-a3
102-a1l

102=a2 -

102-353
. '98"al
- 98-a2

hEIGHTS PER UNlT VULUME B
7 5 © A 203

LIV
2.10
2.40

2.60

2.60

2.70

- 2.80.
2,30

2.60
2.50
2,40

- 50
2.50

250

- 2.80

Sin2
74.76
91.20

106,60

150,36

144,72

149.5¢2

100.74

14,14

130.2¢
86.40

100.0¢

134,40

115,25
-'_l 36 -64

Al20%
16.90
28.890
31.20
39.48
45.36
42.00
26.45
30,94
44,24
23.04
27.50
39.20
33.00
44,52

Sample BD
- lld=al 1;?O~ 27.20
"118=a2 2.00 00 14 40
‘118-a3 2,40 18,00
118-a4 2,70 153,90 40.50
95-al  2.40 114.24 40,32
95-a2 2.50 132,00 29.00

95-a3 ' 2.80

.152?60

45.64

Fe2(3
33.60
50.40
46,80

5.32

5,60
10.12
8.32

5.60 -

55. 20
50.00
39.20

13.75
11.20

FEZQS

32,30

54,00

7.28

21

- Fe
9.24°

0.00

0.00
27,44
18,90

8,10
25.20
34, 04
39,78

5,84

0.00.

0,00

0,00
26,25

27.72°

FeDf

0. 003
0,00
50.40" -
17.82.
14,40

0,00
10,00
"7.68"
16,00
12,88

MU -
S.88 "

12.72
13,78

11,76
7.29
11.76:

i9.5%

22.62

19,32
15,30
15 13
i1.70
16 25
lB 20

'-me'!
2,72
N 1‘190 o

11.95
10,53

15.84

27.25
24,36

CaQ
6.72
17.28
21,58

22, 68

14,58

22,68

14,72
20,54
25,48

15,84
19,25

23,80

19,75
025,76

CaD‘
Q. 49
10,98
3.60
20 25
11.28°
15,75
23,52

File name: wuvl

‘Na20 -
0.63
2.42
4,78
7.84
- 94
.7.84
4,83

6.24

8.40 .
'2930.

4.40

8,54
5.75
8.12

YNaZU

'0,53;;
0,98 "1,
"3.60
3,24

2.28

9.72.

4,32
5,00
8,96

K20

1.05
1.94
2.11
4,20

T2.97

3.64

BRI
1.30

1.40

11,78
"1.85

2.69
1,75

1.40

xao
1,22
1.90 -

4.56

400
3,36

Tio2
10.08
9.36
8.06
6,16
5.40
5,88
7.82

8,06 -

6,72
9,12
8,00
6.16
8.25
6.72

. File name: wuiv2

Tin2
4,42
- 6.80
7.20
2.97
2.64
3.25
2.30

P205.
0.42
0.43.

0.84
0.00

0.00

1.12

0.81
1.12

0.69
1.04

. 0,84

0.00

0.00 -
0,00
0.75-

0.84

P205-

MnO

0.52
0.56

0,54
“0’56
" 0,46
0.52

0.56

0,62
0.60 °
£ 0.53

0.50

0,56

0.00.:°0,15"
0,007 0,18 .
0.00 0,29
0.00 6,30

-0.41 "0.55
0,287 0,47
0.70

0.36

MnQ

1cne
0.21

0,00

0.00
0.28

0. 27'
0. 28
0.23"

0.26
0,28
0.00

0.00.

0,00
0,25
0.28

coz

0.00
0,00
0,00

- 0,00

0.02
0,03

0,06

- H20+
19,95
25.68
24,70
3,30
11,07
3.36

S.75

2,86
1.580

39,24
23.25

14.00

4.75 .
t.12

K20+
34,68
57,80
29.76
10,80

15,84

'5.50

1.18

HeO=

7.14
© 0,00

0.00
0.84
4.86
1.40
0.69
0.26
0,56

0.00

0.00
0,00
0,25
0.28

H20-
.0.00

0,00
0.00
0.00
5.76
2.75
0.84

Sum
207.48
240,24
260.13
281.40
270.81
280,84
227.70
256.88
250.88 -
239.90
249.98
280,22
246.5¢0

283.36

Su@.

170.02

199.94

239.88

270,03
237.86
252.02
284,03



WE1GHTS ASSUMING Ti02 CONSTANT

“Sample
109-41
109-a2
109~a3
;09-¢Q

105-al .

105-3a2
104~a1
10452
. 104-a3
102~atl

“102=a2 .
" 162-a3 .

98=al

AQB?é?A

“TiR sine

0,46 16.32
0.56 ?1 44

0.71_29.10°

1,00 5%.70
1205 56,28
1.00 53,40

0.71:30,92
0,17 33.99
71400 46.50,
0.58 °20.84-
0.69.27.50

1.00 45,00
0,73 33,53

1,00 45.80

k1203

- 8,07,

6,77
8.52
14,10
17,64
15.00
8.12
9.21
15,80
9,56
"7.56
14.00

9.60 .
15,90

Fe203

7.33:

11,85

12.77 .

1.90
. 7.35
2.00
3011
2.48
2.00

13, szg
13.75
14.00

4.00

L 4.00

CNORMALIZED WthHTS ASSUMING TiG2

Sample

109-at"

lﬂV‘d2

109-5%

- 109=a4
105=al
S 105=a2
104=-31
104-a2
104-23
102-a1
102-a2
102-33
9u=~-atl
98~al

TlR $iuR
0,46  0.30
Q;Séu'u 40
0.7¢ 70,54
1.00 "1, UO
1405 71,05
©1.00 1.00
0.71 .0.06
0.77 "0.73
1.00 1.00
0.58 0,43
.69 0.57
1.00 1.00
0.73 0.69

1.00 " 1.00

At2u3

0.57
LU.48.

.00
1.00
1.18
1.00
0.51

0.58

1.00
0.40
0.54
1.00
£ 0,60
1.00

Fe203

3.86.

6.23
6.72
1.00
3,67
1.00
1.55
1.24

1.00°

0.95
0.98
1.00
1.00
l'io-o

22

“FeO

MgQ
2.02 1.28
0,00 2,99
0.00. 3.76
T9.B0 4,20
" 3.15 7 2.83
9,00 . .4.20
10.45 6
11.85 . 6.
2.10 1 6,
0.00 % 3,7
0,00 4,16
0.00 4.
T.64 ¢

FeO ~ MgO -
0.21..0,3t
0.00 0.71
0,00 0.90.
1,00 1.00
0.35 0.067
1.00 1.00°
4.97 0.87.
5.64 0.98
1.00 1,00
0.00 0,89
0.00 - 1,00
0.00 1.00.
0.77 . 0,73
1.00 1,00

19:90..6.50"

CONSTANT -

CaU
0. 18 .
1 0.50;
0.7%
1,00

0,70
1'00

0.50 "
0.67 "

1.00
0.45
0.62
1.00

0,62
1.00

File name: wtcl

Na20) .
0.14
0.57
1.31
2.80
2431
2.80.

File name:

0.23
0.46
'0.57
;“50

1.30

“Na20
0.05

0. 20 .
10,47

1.00

©0.82
1,00

0,49

0.62

1.00
0.18
0.40
1.00
0.58
1.00

0.15
.0.30
0,38

i.00

0.89
1.00

0.99

0.77
1.00
0.45
0.53
1.00
1.02
1000

K20
1.15:

L2.20
| 2,20
2,20
1.7.2.40
L 2.40

K20

Ti02

T2.20°

2,20
- 2.20
2.20
2.10
2.10
2.40
20“0
2.40

P20S

0.18
0.00
0.00
0.40
0.32
0,40
0. 21
0.51
0.30

.0.00

0.00
0.00
0.22

0,30

nwtcl

7102
1.00
1,00
1.00
le 00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

p20s -
0%4§ﬂ
.00

0.00
1.00
0.79
1.00

0.71

1.03
1.00
0.00
0.00
0.00
0.73
1.00

MnO

0.09
0.10
0,14
0.20

0.21
0,20

0.14
0.15
0.20

C 0,157
S 0417
T 0419

0.15

.20 .

0.46
0.51

0T

1.00

1,05

1.00
0.71

L0.77
1,00

0.79
0.87
1.00
0.73
1.00

MnO .

co2
0,05
0.00
0.00
0.10
0.10
0.10
0,07

0.08"
0,10

0.00
0,00
0.00

0,07
0. 10'

cu2
0.46

0,00

0.00
1.00
1.05
1.00
0.71
0.77
1.40
0.00
0.00
0.00

0,73

1.00

HZOf
4,35
6,04

6.74

1.20
4,31

1,20
1,76

0.85

0,50 -
1.29
6.39

5.00

1.38

0.40

H20+
-3.03

5.03
5.62

1.00

3.59
1.00
3.53
1.70
1.00
1.46
1.28
1.00

"3.45
1.00

H20=
1.56
0.00

0.00

0.30
1.89
0.50

-0.21
10.08
0,20
10.00

0.00
0,00

0.07
0,10

H20~-
5.19

0.00
0.00

1.00

31.78
1.00
- 1.06
- 0.39
©1.00

0.00
0.00
0.00
0,73
1. 00

Sum
45.28
56.41%
70.97

100.50
105.31
100.30
'70.24
To.49 -
99,60
'57.89
68.75
100.00
71.71
101.20

Sum
0.45
0.56
0.71
“1.00
1.0S
1.00
0.71

0.77

1.00
0.58
0.69
1.00
T.0.7t
1.00



