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Substitution of ‘small’ divalent cations (e.g. Mg) for Si and Al in the nepheline tetrahedral framework: 2. The occurrence of Mg-rich nephelines and kalsilites
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Supplementary file
Excel spreadsheet
Spreadsheet Supplementary file S1A is provided for researchers to follow how the various parameters described in the main paper were calculated and how it might be possible to estimate the Fe valence state of the samples. The working equations in the spreadsheet are locked but the input data columns are open so that users can substitute their own wt.% analytical data to obtain the atomic/molecular parameters they require. The formulae are not hidden which will aid understanding. See supplementary files attached to Paper 1 for more information on such spreadsheets.
The rows highlighted in dark green refer to data for the analyses with all iron reported as Fe2O3 with calculations carried out with the new equations reported by Henderson and Oliveira, paper 1. The rows highlighted in blue-green refer to data for the analyses with all iron reported as FeO and calculation carried out with the new equations reported by Henderson and Oliveira, paper 1. The rows highlighted in yellow and labelled ‘old’ refer to data for the analyses with all iron reported as Fe2O3 with the calculations carried out with the original spreadsheet of Henderson (2020).
Table S1A. Calculation using total analysed Na content.

Note that the highlighted columns are most useful in assessing the nepheline compositions.
The column contents are described as follows:
A-B give sample information

D-Q give wt.% oxide data for the various components together with an analytical total

S has the factor used to calculate the analytical data to atoms of cations per 32 O

U-AG gives numbers of cations per 32 O

AI gives Si/Al (atomic) corrected for T2+ cation values
AJ-AL various parameters

AM Al3+ complexed with cavity cations

AN ∆(Al + Fe3+ + 2T2+) – cavity cations’ ∆Alcc

AO gives ∆Tcharge
AP gives ∆Alcc / ∆Tcharge

AR-AU various parameters to obtain = ∆Tcharge

AY define proportion of excess Si (Sixs1) Eqn. 1 (Table 2 main paper)

AZ %QSi Eqn. 7
BA cavity cation vacancies calc. 24 – 3Na – 3K – 6Ca – AY
BB %Cn

BD mole % total Ne Eqn. 4

BE aluminium Ne

BF Fe3+ iron Ne

BG total Ks Eqn. 5

BH aluminium Ks

BI calcium Ne Eqn. 6

BJ KsT2+ end-member Eqn. 14

BN-BR various excess Q values

BN Qxs Eqn. 3

BO QSi Eqn. 7

BP Qcavity cation Eqn. 10

BQ Qcavity cation Eqn. 9

BR Q(Si-Al) Eqn. 8
BT Delta (Qxs – QSi) x 24 / 100

BU Delta (Qxs – QSi) / Qxs
BW-BY mol.% Ne total, Ks total and Qxs recalculated to 100%; all calculated to 24 cations
CA-CE Ne, Ks, CaNe, Qcavity, Q(Si-Al) calculated to 8 cavity cations using Eqns 11, 12, 13, 9 and 8, respectively.

CG-CI Ne total, Ks total and Qcavity proportions recalculated to 100%

CK-CM Ne total, Ks total and Q(Si-Al) proportions recalculated to 100%

CO-CP Ne total and Ks total recalculated to 100% (Ne-Ks binary system)
