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Assrnecr

INrnolucrroN
X-ray emission spectra have been used by previous researchers

to determine the nature of the environment of erements in com-
pounds (Albee and Chodos,lgTA; Day, 1968; Dodd and Glen, 196g.)
rn particular much work has been done on the valence state of sulfur
utilizing the emission spectrograph and the electron microprobe to
determine the position of sKor in the spectra of compounds of interest
(Chapell and White, 19G8; Faessler and Goehring, 1gb2; Faessler
and Schmid, 7954; Wilbur and Gofman, 1966).

Reeent experimenlal studies by Haughton and Skinner (lg|2)
have indicated that at 1200"c and sulfur and oxygen fugacities of
the order of 10-1 and 10-'g atmospheres respectively, a, melt of basaltic
composition will contain approximately 0.1 wt. percent s. The en-
vironment of sulfur in such a basaltic glass has been determined
by measurement of the sKor line of sulfur in a synthetic ,,basaltic,,
glass, relative to that in a sample of scaporite, where sulfur occurs
as sulfate.

Sur,r,un rN Beser,rrc Mnr,rs
studies of Alzos-cao-sio2 rich slags equilibrated at l3bG-16b0"c

by Fincham and Richardson (1954) have indicated that, at oxygen
parbial pressures below 10-6 atmospheres, the incorporation of sulfur
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into the melt is controlled by the exchange reaction:
' 

02- + 1/2 Sz .j S'z- + r/2O, (1)
( e l a g )  ( s s 8 )  ( s l a g )  ( s o ! )

Reaction (1) suggests that at low oxygen partial pressures S

occurs in melts of basaltic composition predominately as a negative
ion bonded to a cation such as Fez* rather than as a positive ion

coordinated to oxygen in a sulfate goup.
Chapell and White (1968) have utilized the measurement of wave-

length shift to determine that sulfur in scapolite occurs as sulfate;

such a measurement can be used to determine the environment of
sulfur in basaltic glass. A synthetic glass of basaltic composition
containing 0.104 wi. percent S was prepared at 1200'C, under partial
pressures of oxygen and sulfur of 10-e'08 and 10{'e1 atmospheres
respectively. The measurement of ).SK"r from this glass was com-
pared with that of ),sKor from a gem quality scapolite containing
0.44 wt. percent sulfur as sulfate. For a complete description of
this sample see Haughton (1971). Other measurements of interest
to this study are presented in Table 1.

t"ffi

Investigator
ASKar LE

Mineral (A') (eV) Remarks

Faessler and
Goehring (1952)

Chapell and White
(1e68)

Connolly and
Ilaughton (this
study)

0.00092 0.40 ASKar
: trSKar _ trSKar

FeSz SamPle
0.00035 0 .15
0.00053 0 .23
0.00025 0 .11
0.0  0 .0  ASKar

: trSKar - l,SKar
CaS SamPle

CaSOa 0.00108 0.46
CaSOr 0.00200 0.86

Laacher See
Scapolite 0.00200 0.86

Delegate Scapolite 0.00184 0.79
CaSOr 0.0021 0.92 AISKaT

: ISKar - )'SKar
FeSz CaSOr

Sulfur Saturated
Basaltic Glass 0.0021 0.92 AtrSKar

: ISKar - trSKar
Basalt Scapolite

MnSr

FeSr.se
CoSz
NiSz
CaS
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midpoint of .\SKor at the z/sheight, position. precision was estimated
to be :L .00032A (=tO.f+ eV). Counting times for small amounts of
sulfur were 100 seconds. Those for surfur above 10 percent were
20 seconds.

The data presented in Table 1 indicate that ArsK"1 for the pair
basalt-scapolite is the same as for the pair FeSz-CaSO+ and, in
general, similar to values reporbed for sulfide-sulfate pairs. rt may,
therefore, be concluded that sulfur in the basaltic melt described
occurs not as a sulfate group but as a negative ion coordinafed with
positively charged ions in the melt; in agreement with the work of
Haughton and skinner (1g72) which suggests that the' sulfur is
predominately coordinated with Fezr.

RprnnrNcps

Ar,nnn, A. L., ano A. A. Cnonos (1g70) Semiquantitative electron microprobe
determination of Fe%/Fs'* and MnfMns in oxides and silicates and its

Frwcuenr, C. J. B., eNn F. D. Rrcrrennsow (19b4) The behaviour of sulphur
in silicate and aluminate melts. proc. Roy. Soc. Lond,on, 223, 4042.

IlAucurow, D. R. (1971) Plagioclase scapolite equilibrium. Contrib. Mineral.
10, 8tH70.

-r arqr B. J. SrrNwnn (1922) Sulfur in anhydrous basaltic magmas. (in
press).

wtr,nur, E. w., e*r J. w. GorrueN (1966) chemical bonding and the s'lfur
KX-ray sp€ctrum. Ad,u. X-rag Anal. 9, g5y''_ifr4.




