Alex Beck

4/28/04

Garnet Project

Andradite Garnet sample was provided for analysis from Colorado. Sample was approximately a cubic centimeter in size. Sample was an uneven and ugly brownish yellow. Sample was broken up into pieces, powder was used for XRD analysis, while a small chunk was placed in epoxy gel for SEM scanning.

JMU XRD file 1707: 40 kV, 30 milliamp, step scan; 10-80 degrees two theta, step size .02, dwell time 0.5 seconds, 0.25 degrees two theta divergence slit.

After scan was completed several BCC A value spacing were determined:

(2 2 0) a = 11.9885 Å

(4 0 0) a = 12.0197 Å

(4 2 0) a = 12.0454 Å

(3 3 2) a = 12.0344 Å

(4 2 2) a = 12.0218 Å

(5 1 0) a = 12.0282 Å

Average:   12.023 Å

SEM settings: 325 spot size, 15mm working distance, 25 kV acceleration voltage, 2.794 amp filament current
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SEM analysis of 5 points on epoxy mounted SEM sample are as follows:

Calculated empirical formula: (Ca2.626(≈3) Mn0.004) (Fe1.5832(≈2) Al0.018) (Si2.593(≈3) O12)

When the data was run through geological analysis program, the following results were achieved:

Determined Formula weight: 488.15 Atomic mass units                          Database value: 508.18 amu

Determined unit cell volume: 1737.96 Å3                                                 Database value: 1753.61 Å3
Determined density: 3.751 g/cm3   Database value: 3.849g/cm3  Measured database value: 3.26g/cm3
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				Percent weight of elements in garnet sample analasys points

				O		Al		Si		Ca		Mn		Fe

		#1		39.77		1.06		15.49		23.38		0		20.3

		#2		43.24		1.43		15.41		22.65		0		17.27

		#3		41.95		0		15.9		22.54		0		19.61

		#4		40.98		0		16.31		23.03		0.23		19.45

		#5		42.22		0		15.89		22.57		0		19.32

		subtotal		208.16		2.49		79		114.17		0.23		95.95

		Average		41.632		0.498		15.8		22.834		0.046		19.19

		Reletive moles		2.602		0.0184444444		0.5622775801		0.5694264339		0.0008378871		0.3432915921

		Reletive moles		11.999999874		0.0850627713		2.593132548		2.6261018967		0.0038641986		1.5832048664
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