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Plagioclase

» Complete solid solufion of NaAlSi;Og (albite) to CaAlSi,Og (ah/or’rhi’re)
» Zonation prevalent due to substitution chemistry
» Crystal Structure distorts depending on chemistry
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Anorthite Structure
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Plagioclase Zonation Patterns
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Hypothesis

» Is it possible to detect chemical changes within zoned pIOgiOCIose
feldspars using point X-Ray diffraction (XRD)¢

» How does this method of analysis compare to Scanning Electron
Microprobe/Energy-Dispersive X-ray Spectroscopy (SEM-EDS)
chemical data?




Methods

» Scanning Electron Microprobe/Energy-Dispersive X-ray
Spectroscopy (SEM-EDS)

» Point X-ray diffraction (XRD)
» Chemical Analysis calculations in MS excel

» XRD analysis through X'Pert High Score




SEM equipment

» Polished samples were mounted using conductive XYZ tape (Ted
Pella Inc., Redding, California) and then coated with a conductive
layer of carbon in a high-vacuum evaporative coater (Cressington
208c, Ted Pella Inc., Redding, California). Images were obtained
with a JEOL JSM-6490LV scanning electron microscope operating at
15 kV (JEOL USA Inc., Peabody, Massachusetts).




XRD equipment

» Analysis preformed on a Bruker D8 Discover




(1131 XRD analysis method
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Crystal Locations




Crystal 1 SEM Data and i
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" Atom %R Na-K@ Al-K& ? Ca-Kal
183008 DUL 58.0 3.378 12.790 20.39@ 0.40@ 4.880
UTH COMPL
EX(1)_pt1E
183008 DUL 59.580 3.390 12.556 19.81 0.17@ 4.520
UTH COMPL
EX(1)_pt28
183008 DUL 59.930@ 3.270 12.376 19.72R 0.18@ 4.540R
UTH COMPL
EX(1)_pt3@
183008 DUL 55.310 1.830@ 6.490 10.18E 17.278 1.03@ 2.303 1.083 4.510
UTH COMPL
EX(1)_pt4@
183008 DUL 52.650 2.51 0.34R 13.996 21.720 0.220 1.328 3.460 2.930 0.423 0.44R
UTH COMPL
EX(1)_pt5E
183008 DUL 59.050 2.880 13.03F 19.53( 0.180@ 5.118 0.220
UTH COMPL
EX(1)_ptéE




Crystal 2 SEM Data and Anal e
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" Atom %R

183008 DULUTH C 48.680 2.390 14.60R 23.24R 2.141R 8.290
OMPLEX(2)_pt1E

183008 DULUTH C 58.40E 2.880 13.30R 19.80E 0.220 5.183 0.220
OMPLEX(2)_pt28

183008 DULUTH C 59.026 2.430 13.247 19.360 0.128 0.51@ 5.330
OMPLEX(2)_pt38

183008 DULUTH C 59.078 2.950 12.876 19.88E 0.290 4.947
OMPLEX(2)_pt4E

183008 DULUTH C 58.996 3.150 12.75R 19.99 0.240 4.8901
OMPLEX(2)_pt50

183008 DULUTH C 60.276 3.158 12.46R 19.20E 0.220 4,708
OMPLEX(2)_ptél

183008 DULUTH C 59.86F 2.990 12.75R 19.42F 0.18@ 4.800
OMPLEX(2)_pt78

183008 DULUTH C 59.950 3.090 12.66R 19.44R 0.160@ 4.708
OMPLEX(2)_pt8E




Crystal 3 SEM Data and Anduiieiteey
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183008 DULUTH [rA:STE] 3.378 12.208 19.720 0.24R 4.280 0.341
COMPLEX(3)
_pti@
183008 DULUTH A KE] 2.928 12.558 19.618 0.32a 4.650
COMPLEX(3)
_pta@
183008 DULUTH [steReioiil 4.160 12.460 19.6308 0.333 0.52a 4.600
COMPLEX(3)
_pt3@
183008 DULUTH [rR-Fle] 3.148 12.678 19.680 0.17@ 4860
COMPLEX(3)
_ptar
183008 DULUTH [rR-3lel 3.098 12.798 19.90R 0.230 4.580
COMPLEX(3)
_pt5@
183008 DULUTH [reh el 2.950 12.748 19.838 0.238 4.7408 0.20@
COMPLEX(3)
_ptéa
183008 DULUTH [ECIoR:Fie] 3.008 12.320 19.250 0.302 4.671
COMPLEX(3)
_pt7@
183008 DULUTH [rAACc] 2.928 13.048 19.820 4.9708
COMPLEX(3)

pt8Cl




Crystal 4 SEM Data and Anc 183008 DULUTH COMPLEX(4)

1 mm N — P
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183008 DULUTH C  [IZNERE 3.068 12,470 19.028 0.16E 4,678
OMPLEX(4)_pt1E

183008 DULUTH C  [S0NT el 2.847 12.488 19.298 0.208 4.647
OMPLEX(4)_pt22

183008 DULUTH C  [RZePie) 3.128 12.268 19.220 0.23a 4.728
OMPLEX(4)_pt32

183008 DULUTH C  [IG:KEEl 3.480 0.643 13.468 22.278 0.698 0.76a 5.880 2,008
OMPLEX(4)_pt4E

183008 DULUTH C  [RZeWL:le) 3.56 11.798 19.780 0.247 4,150
OMPLEX(4)_pt52

183008 DULUTH C Iyl 2.831 12.998 20.250 0.542 5.728
OMPLEX(4)_ptéE

183008 DULUTH C  [R3NeEE| 2.708 12.480 18.83a 0.2481 4,708
OMPLEX(4)_pt72




Graphical Trend of the Plagioclase
Composifion

Anorthite (An) Composition
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XRD Point 2
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XRD Point 3
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Conclusion

» Changes in chemical composition minimal across the crystals

» Point XRD to dependent on crystal orientation to detect differences
in chemical composition across the crystals
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