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XRD & XRF

1. XRD- provides compound analysis of elemental composition and crystalline structure by recording the diffraction patterns of X-rays

XRF- only provides elemental analysis by recording the energies or wavelengths of secondary X-rays emitted by exciting the sample

2. XRD can only identify crystalline materials, not amorphous ones.  Therefore XRD can identify stone, metals, ceramics, opaque glass, and opaque glazes; but not plastic, glass, fibers, or dyestuffs. 

3. For stationary XRD and XRF machines, sample sizes may be as large as 8” in diameter (Bruker D8 Discover High-Resolution X-Ray Diffractometer).  For handheld XRF, there are no limitations.

SEM-EDS

1. SEM-EDS is an electron microscopy technique capable of providing high magnification, high resolution images along with elemental composition analysis.  It can also be used to obtain information on texture, shape, crystal structure, and internal electric and magnetic fields.

2. Sample size is limited by the sample chamber, which can reach dimensions of 3 cm x 5 cm, or mount, which can reach roughly 1.5” in diameter. Though both organic and inorganic samples can be prepared, they must be vacuum compatible, which is not an ideal environment for organic materials. Samples can come in the forms of small particles, cross-sections, loose flakes, or whole objects so long as they are prepared properly and comply with size restrictions.

3. The detection limit of elements with atomic number greater than 10 is about 0.1 wt%.

4. Samples need to be mounted, polished flat, and potentially etched for contrast.  Or if the sample is being examined for surface texture, it should be attached to a stub.  For nonconductive materials, the samples need to be coated with a thin gold, graphite, or platinum layer to prevent distortion and deflection of the electron beam.

5. SEM-EDS can be invasive and destructive.  Size restrictions may require cutting the sample, and etching may spoil the sample for subsequent analyses. 

6. All types of materials can be examined/analyzed with the exception of light elements.

7. SE (Secondary Electrons)- scanning electron microphotograph that shows surface texture and details

BSE (Backscattered Electrons)- topographically detailed images

EDS (Energy Dispersive Spectroscopy)- elemental composition

