HYDROTHERMAL ALTERATION OF MONTMORIL-
LONITE TO FELDSPAR AT TEMPERATURES
FROM 245°C. TO 300°C.

Joun W. Gruner,! U niversity of Minnesota, M inneapolis, Minn.

INTRODUCTION

Feldspar has been made synthetically at temperatures as low as
300°C.? In these experiments one common procedure was to mix dialyzed
Si0, and Al,O; in an aqueous alkaline solution and heat the mixture in a
steel bomb for a long period of time.

EXPERIMENTS AND X-RAY Data

* This study was aided by liberal grants from the Graduate School of the University of
Minnesota.

? For a detailed description with numerous references see: Doelter’s Handbuch der
Mineralchemie, vol. 2, pp. 556-567, 1917.

? Hofmann, Endell and Wilm, Kristallstruktur und Quellung von Montmorillonite:
Zeit. Krist., vol 86, pp. 340-348, 1933.

¢ Hofmann, Endell and Wilm, Op. cit., p. 345.

§ Gruner, J. W., The structural relationship of nontronite and montmorillonite: Am.
Mineral., vol. 20, p. 478, 1935,
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heating at 245°C.
Six weeks at 200°C. did not produce any marked change in the mont-

morillonite pattern. If orthoclase forms at all at this temperature it

probably requires time measured in years.
Table 1 contains the interplanar distances d and intensities I of

at d 15A has disappeared.
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TaBLE 1. COMPARISON OF X-RAY POWDER PHOTOGRAPHS OF ADULARIA WITH ALTERATION
Propucts oF MONTMORILLONITE, Fe RADIATION. Rap1us oF CAMERA 57.3 M.
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TasLE 1. (Continued)

Adularia 7 days at 10 days at 3 months at
Pfitsch Tyrol 300° 272° 245°

I

42 1.381 1 0.5 | 1.377 0.5

43 1.345 0.5

44 1.334 1 0.5

45 1.312 0.5 1

46 1.204 0.5 1.303 1d

47 1.284 1.285 05

48 1.273 1.270 0.5

49 1.264

50 1.253 1.248 0.5 | 1.247 0.5

b=broad line
d=double line

The reaction occurring in the bomb may be expressed by the follow-
ing equation:
3[(0H)2A12814010 2H20]+4KHC03—>
4K AlSi;054 2A1(0H) 3+ 8H,0+4CO,

may have the same effect as KHCOs.
The following equation

3[(OH) 2A12Sl4010 2H20] + ZKHCO;;_‘)
2[K (OH);Aly(SizAl) O]+ 65102+ 2C0,+8H.0

montmorillonite.
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CoNCLUSIONS

3[(0H)2A128i4010 2H20]+4KHC03_>

‘ 4K AlSi305+42A1(0H);+-8H,04+4CO,
While it is highly probable that orthoclase may form at temperatures
below 245°C. it is impossible to make an estimate as to the lowest tem-

perature of formation. The finding of authigenic feldspars in sedimentary
rocks seems to indicate temperatures at least as low as 100°C.



