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Computer programs for petrochemical norm calculation

A. KOTULJAKOVA, G. M. TIMCAK*

Modern statistical methods help a great deal in petrochemical and petrolo-
gical work, but it is essential to have an adequate number of accurate petro-
chemical calculations of each type [Barth (kata and meso norm), CIPW, Niggli,
Szédeczky, Wolff, Zavaritski etc.] computed from the chemical analyses.
Hand calculation is too time consuming and the per cent of numerical errors
is comparatively high.

The first programs for this purpose were elaborated at the beginning of the
sixties. Up to date they have been prepared only for large and middle size
computers. It restricts the range of applicability of the program, as these
computers are less frequenthy used by Universities and Institutes in Czecho-
slovakia small used computers being more common.

Our programs were elaborated for the ODRA 1013 small size computer. The
programs were made in the autocode of the computer (Fig. 1). Time of
computing is 20 sec. for CIPW, 140 sec. for Niggli and 60 sec. for Zavaritski
calculation. The output is shown in Fig. 2—4. The results arz reported also on
edge punched cards (Fig. 5). Comparision of hand calculated and computed
results is shown in Tab. I.

In a great number of published hand computed petrochemical norm calcula-
tions and in some programs studiede, errors were found, however. They proved
to be, useful, as called atiention to the mistakes in our own programs.
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Zhrnutie:

Pre maly samodinny pocita¢ ODRA 1013 boli vypracované tri programy ur-
tené pre petrochemické prepoéty podla systému CIPW, Niggli a Zavarickij.

Metodika zaruéuje rychly a presny vypocet; vysoky pocet petrochemickych
rozborov umoZiiuje ich vyhodnotenie na statistickej baze.
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Tab. IAl C. I. Po W. Tab. 1B ¥FIGGLI
Sample No. 2/65 Semple lo. 12/57 Sample Ko. 2/65 Sample No., 12/57
Comput, | Eand : Comput.| Hand | . Comput 4 Hand 3 [Comput .| Eand 7
calc. |calc, Dife, calc., | calc. Diff. calc. | calc, Ditf. calc. | calec. pizf.
TE o 3 2 3500 1 2001 Ao si [148,18 148,00 | 0,18 48,27 | 149,00| 0,63
al | 31,41 31,40 0,01 | 29,61 | 29,70 0,09
c - - - " - >
tm | 31,78| 31,70| 0,08 | 39,13 | 39,00{ 0,13
or | s5,32| 5,56/ 0,24 | 6,85 | 6,67| 0,18 ¢ | 22,05| 22,20 0,05 | 24,20 | 24,3)| 0,10
sb | 38,9| 38,77( 0,13 | 16,07 | 16,24| 0,17 alk| 14,65 | 14,70 | 0,05 | 7,02 | 7,00| 0,02
26,64] 26,60] 0,08 | 38,47 | 38,3 6,21 x | o,11| o0,2|0,00 | 0,29 0,27 0,02
mg | 0,45| 0,45|0,00 | 0,52| 0,52/ 0,00
ai 6,58| 6,43/ 0,15 | 1,17 | 1,57 0,40 i
| ti | o,22| 0,17|0,05 | 2,29 2,30 0,01
wo - il e 5 ' o T P 0,12| 0,17/0,05 | 0,24 | 0,16/ 0,08
by 3,34| 9,02| 0,32 | 16,97 | 16,38 0,59 qs |-10,44 10,80 | 0,36 | 20,17 | 21,00/ 0,83
R e g A SR b % Q | 34,09 34,00 0,09 |39,70 | 40,20| 0,50
L | 46,89 41.00!0.11 38,23 | 38,60| 0,37
nt 3,36| 3,25| 0,11 | 4,83 | 4,87 0,04 ’
¥ | 19,02| 19,00 | 0,02 | 22,06 | 21,20| 0,14
b= { - ' - > & e 7 | 0,3 ¢,36|0,00 | 0,62| 0,62 0,0
i1 0,19/ 0,15| 0,04 | 2,13 | 2,12| 0,01 r 0,14| 0,14 |0,00 | 0,02 0,02 0,00
< X 2 B S frae 4« | o,4| 0,21 (0,18 | 1,93 | 2,3| 6,37
sl p 0,39 | 0,48 0,09 | 0,50| 0,50} 0,01
0,22| 0,31 0,09 | 0,46 | 0,31| 0,15




Tab.IC ZAVARITSKIX i
Sample No. 2/65 Saaple No. 12/57
Comput 4 Hand 2 Comput. Hand
e-lc.‘ calc, | P3%% | cale. | eelc. Diff,
s |12,65 | 12,7 0,05 | 6,16 | 6,20 | 0,04
¢ 7,23| 7,20 0,03 | 9,92 | 9,9 | 0,02
Ly | 16,05 | 16,19 0,05 |17,86 17,80 | 0,06
s | 64,04 | 64,00 0,06 |66,05 |66,10 | 0,05
1* | 46,96 | 46,40 0,56 | 46,11 |45,70 | 0,41
»’ | 38,52 | 8,594 0,02 |%0,00 |50,20 | 0,20
¢ | 14,51 15,04 0,49 2,89 | 4,05 | 0,16
a’ o - - % o -
s | ee,59| ee,od 0,59 | 71,34 | 72,10 | 0,76
¢t | 0,5 | 0,47| 0,32 1,52| 1,40 | 0,12
¥ l13,6e |13,30| ©0,38|17,00 17,00 | 0,00
~4,41 -4,60| 0,19 9,86 9,90 | 0,04
asc| 1,75 | 1,77 0,02| 0,62 0,62| 6,00
105—68 ODRA—-1013 Fig. 3
VYPOCTOVE PRACOVISKO PRI KATEDRE ZAKLADOV AUTOMATIZACIE —
KOSICE
NIGGLIHO METODA
CISLO ANALYZY: 1257
VAHOVE A KATIONOVE PERCENTA:
S102 AL203 ZRO2 K20 NA20 CAO CL SO3
VAHOVE PERCENTA 54.46 1848  0.00 1.16 1.90 8.30 0.00 0.00
MOLEK. EKV. CISLA 906.76 181.28 0.00 12.31 30.65 143.00 0.00 0.00
KTN. PERCENTA 49.75 19.89 0.00 1.35 3.36 8.12 0.00 0.00
VHP. P.Z N, — HDNT. 54.32 13.43 0.00 1.16 1.90 8.28 0.00 0.00
KTN.P.ZN.—HODNT. 49.93 19.96 0.00 1.36 3.37 8.15 0.00 0.00
S cO2 FE203 FEO CR203 TIO2 P205 ¥
VAHOVE PERCENTA 0.00 0.00 3.33 5.15 0.00 1.12 1.21 0.00
MOLEK. EKV. CISLA 0.00 0.00 41.71 71.69 0.09 14.02 1.48 0.00
KTN. PERCENTA 0.00 0.00 2.29 393 0.00 0.77 0.16 0.00
VHP, P. ZN.—HDNT, 0.00 0.00 3.36 5.20 0.00 1.12 0.21 0.00
KTN.P.ZN.—HODNT. 0.00 0.00 2.33 4.00 0.00 0.77 0.16 0.00
NIO MNO MGO BAO SRO H20+4+ H20-— SUMA
VAHOVE PERCENTA 0.00 0.10 5.02  0.00 0.00 1.02  0.12 100.37
MOLEK. EKV. CISLA 0.00 1.41 12450 0.00 0.00 56.60 6.66 1576.22
KTN. PERCENTA 0.00 0.08 6.83 0.00 6.00 3.11 0.37 100.00
VHP.P.ZN.—HDNT. 0.00 0.00 5.01 0.00 0.00 1.02 0.00 100.00
KTN.P.ZN.—HODNT. 0.00 0.00 6.86 0.00 0.00 3.12 0.00 100.00

r
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Fig. 2

75—68 ODRA —1013 KOTULIAKOVA
VYPOCTOVE PRACOVISKO PRI KATEDRE ZAKLADOV AUTOMATIZACIE -
KOSICE
C.1 P-W.

CISLO ANALYZY: 1257

VAHOVE PERCENTA:

S102 AL203 ZRO2 K20 NA20 CAO &) 7 SO3
54.46 18.48 0.00 1.16 1.90 3.30 0.00 0.00
S co2 FE203 FEO CR203 TIO2 P205 F
0.00 0.00 3.33 5.15 0.00 112 0.21 0.00

NIO MNO MGC BAO SRO H20 - H20— SUMA
0.00 0.10 5.02 0.00 0.00 1.02 0.12 100.37
HAUYN 0

KANKRINIT 0

KALCIT 0

KALCIT PRIM. 0

KALCIT SEC. 0

QZ C VA OR AB AN LC NE KP HL TH NC
1 528 0:)0 0:)0 6_,;35 1(:07 3&47 O_.I)O OT(-)O O:)O O_.—OO 0:)0 030
AC NS KS DI WO HY OL Cs MT CM HM IL
(:00 0—.60 0;)0 l._l7 (:00 16—.97 0..:)0 050 4-;33 O.EO 0.;)_0 2.—1-3
TN PF RU AP FE PR CC SUMA :
07)0 O.—f30 0-.60 0;6 0])0 0-.-(-)0 0.;0 99.;3

CLASS ORDER SECTION RANG SUBRANG
2 4 0 4 4

NIGGLIHO HODNOTY Z MOLEK. EKV. CISEL

SI AL FM O ALK R MG T P H

14827 2964 2013 2420 702 029 052 220 024 9.26

ZR oL, v 805 S €O, F, W AZ C/FM (AL-FM-4C+ALK)
000 000 000 000 000 000 037 060 062 100.00

NIGGLIHO HODNOTY Z KATIONOVYCH PERCENT:
SI AL FM C ALK K MG TI P H

14861 2071 3899 2426 704 029 052 230 024 9.28

ZR CL, SO, S €O, F, W AZ C/FM(AL+FM4C+ALK)
000 000 000 000 000 000 037 060 062 100.00




ST Qz SI*
128.10 2017 116
AK SILLIMANIT: 0.00 0.00
AK KORUND: 0.00 0.00
 TONERDUBERSCHLUSS” :
T MALE T c:
22,62 —158 158
NORMATIVNE MINERALY-
OR AB AN WO EN HY Q SUMA
20.14 50.11 113.09 3.17 40.72 37.55 20.17 28494
V PERCENTACH:
7.07 17,59 39.69 111 14.29 13.18 0.08 100,60
L M @ z
110.00 63.48 114.23 28771
L M- Q SUMA
38.23 22.06 39.70 100.00
PI GAMA MI ALFA
0.62 0.02 051 193
Fig. 4
104-68 ODRA — 1013 KOTULIAKOVA

VYPOCTOVE PRACOVISKO PRI KATEDRE ZAKLADOV AUTOMATIZACIE —

KOSICE

ZAVARICKEHO METODA

CISLO ANALYZY: 1257

VAHOVE PERCENTA OXYDOV:

SIO, AL.O, ZRO,
54.46 18.48 0.00
S co, FE,O,
0.00 0.00 3.33
NIO MNO MGO
0.00 0.10 5.02
A c B
85.92 138.32 248.99
V PERCENTACH:
616 992 1786  66.05
P N’ (o4 A’
46.11 000 38 0.0

60

K.0 NA.O CAO CL
1.16 1.90 8.30 0.00
FEO CR,0; TIO, P05
5.15 0.00 1.12 0.21
BAO SRO H,0+ H,O—
0.00 0.00 1.02 0.12
S SUMA
920.78 1394.01
100.00
M’ N T FI Q
50.00  71.34 1.52 0.17 9.56

SO,
0.06

0.00

SUMA
100.37

A/C
0.62
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15. Chem. analjza v % 16. Spekirilna analyza 17. Petrochemické vypotty
v% K% Niggli Zavarickij Clpw
S 54,46 49'75 si 148927' 6,16 Q 12,28 tn -
o 118 0,77 al 29,6l 9,92 ¢ - pf =
Ao, 18,48 | 19,89 m 39,135 17,86 Or 6,85 m -
o0, 3,33 | 2,29 w oA SA R0 e > ih A0 01 3 B yie
Feo 5,15 3,93 alk 7,021 46,11 an 38,47 « =
M0 0,10 0,08 k 0,29 50,00 ke -~ o -
Mgo 5,02 6,85 o - e R,
| CaO .6'30. 8.12 Ll 2’30 L3 i e o ks o
Mo 1,90 | 3,36 # X OAAn The s W Syl
xo 1,16 | 1,35 R s
r0, 0,21 0’16 Q 39,70 ¢ 17,00 hy 16,97
o+ 1,02 3,11 L 38,23@ 9,8 ~ o= 2/4/4/4
mo— 0,12 0,37 M 22,063/ 0,62 mt 4,83
s 0,62 o .
.r 0,02 hm o
« | 1'93 il 2']3
100,37 | 100,00 # 0,51
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Explanation A:

Cation per cent CPC Provisional mineral PM
Molecular equiv. number MEN  Weight per cent WPC
Molecular weight of minerals MWM  Weight per cent of normative

Molecular weight of oxides MWO  mineral WPCNM
Normative mineral NM  Weight per cent of oxides WPCO
Number of analysis N

Explanation:

Niggliho hodnoty z katiénovych per-
cent = Niggli values frcm CPC
Normativne minerialy = NM
V percentach = 9,
Vahové percenta oxidov = WPC
Vahové a kationové percentd = WPC

Ak sillimanit = If Sillimanite
Ak korund = If Corundum
Cislo analyzy = NA
KTN percentd = CPC
KTN. P. z N. — HDNT = CPC from
Niggli values

Molek. ekv. ¢éisla = MEN
Niggliho hodnoty z molek. ekv. ¢isel =
Nigzli values from MEN

Doruc¢ené 10. XII. 1969
Lektoroval: Prof, dr. Jan Salst

and CPTC
VHV. P. z N. — HDNT = WPC from
Niggli values

Laboratérium pre vyskum nerastnych surovin,

BF VST KOSICE

Poznamka:

V pripade zaujmu o detailny program alebo o samotny vypocet na samo-

¢innom pocitaéi, vypoétové stredisko VST poskytne podrobné informacie.



