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mlxture contams or is suspected of contammg, feldSP&rS (sxhcates) or Oﬁhe “5ion-a light field, or portions of the arms of a cross, can be seen (interference
ryatal). If only portions of the arms making up the cross are visible, -the
e the complete figure in order to choose the section he wishes to investi-
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complish this, about 10 ml. of hydroﬁuosxhcm or fluoboric acid is poured o
sample in a small platinum crucible and it is set aside for 3 to 6 days, being stirrs
at least twice each day with a platinum loop. At the end of the'3 to 6 days
pending upon the gross appearance of the residue, the remaining dust is il
off, washed, dried, ignited, and weighed. It is again inspected under the pé

arely found oriented so that the cross is in the center of the field, a8 in 1
‘Sinfréquently, with the axis of the cross visible at or near the c:rcumfergnce
but-usually, as in 3, where only the arms of the cross, appearing as straight
ed bars exteudmg perpendicular to the observer, move straight across the
ht, or vice versa, or extendmg horxzontal move from top to bottom, or

which should now be quartz or possibly other forms of free silica, such as ch
ony, tripoli, cristobalite, and tridymite, which dissolve in the above acids s
or one of a few other minerals such as silicon carbide, which is not remov
these combined acid treatments but is readily distinguishable. The petrog
identification of minerals is far beyond the scope of this chapter but a :
procedure for the identification of the quartz content of dusts, utilizing petro
graphic technique, may be stated as follows.

Place a minute amount (few particles) of the dust residue on a microscope slide
drop of immersion oil of refractive index 1545, and cover with & cover slip. Observe
petrographic microscope using crossed Nicols under about 450z magnification, If
present the small particles will appear as milky white irregular shapes. To determine wh
an individual particle is quartz, use the crossed Nicols, rotate the stage, and observi
quartz particles (except when oriented with optic axis vertical) disappear four times pé
plete revolution of the stage. This characteristic establishes that quartz particles are anmq@
a8 distinguished from isotropic crystals, which are invisible when viewed with crossed
Bring the stage to rest with a particle extinguished, then slide the analyzer Nicol p
of the system, focus on the edges of the crystal, and raise the microscope tube from 6
light halo surrounding the particle will move into or away from the crystal dependin;
its orientation, because this halo (Becke line) always moves toward the medium of!
refractive index when the microscope tube is raised from focus. Now turn the stage. |
90 degrees in either direction and repeat this procedure. If the particle is quartz the,
light will'move in the opposite direction, This is true because quartz has two indices of
tion, 1.544 and 1.553, both close to, and one on each side of, 1,545, the refractive index '
immersion oil. The refractive index of a submerged crystal may be judged to be Ve
that of the immersion oil if there is a lack of clear distinction of boundary lines; this 80 i
when the difference in refractive indices is less than 0.01, When the difference is less thaxi}&'
a submerged crystal can be seen only with difficulty. If the particle under exammatxo
these characteristics, that is, irregular shaped, milky white between crossed Nicols, tw
tive indices one just above and one barely below 1 545, it may be suspected of be‘ 1
~~1tiggovd tice to checica Bamiple now with oil of 7ip 157 to. mnke certam that”
dices less‘than 157 A

The identity of thé: crystals may be verified by further scrutiny. Center a particle
under the cross hairs and align the microscope system so that the particle does not mo¥,
position during a complete revolution of the stage. Now, by means of a Wright's di
or~less~sz1txsfidtonly with-the Béttramd - lens, if the mictostope™is 56 equipped, no
diaphragm is available—isolate this crystal and observe its inference figure.® This tes G ! . ) y J
be applied successfully to particles appreciably smaller than 10  in dlgmeter It is d e gy Wlley, NEW York, 1931, A N Wmchell Arttﬁmal Inor(lzcamc A;{Sohd fub-
crossed Nicols and upper lens condenser (converger) swung into place. Upon rotation:of ‘ﬁ clal. Minerals. Wlley, New York, 1031. E. § Dana, 4 Teatbook of Mineralogy

: plate, or selenite plate. First choose the lower right quadrant, if only the
ble, by rotating the stage until a horizontal bar has passed across the field
r and a perpendicular bar is just out of view to the left quartz

13 éar.
S?ﬂi:o te results are obtamed The part.xcle tha.t has met. thése’
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0y first observation is found to contmn ala
{‘b and. other silicates), it is then nece
he residue is' again examxned nnd 1f

tee silica as Well§s all othier minérald
pe. Anyone mterested m- thls meth !

f ‘émples ordinarily do not have a suﬂicwnt number of partlcles 10
b’larger upon whlch an interference figure can be obbalned and

“E. E. Wahlstrom, Optical Crystallography. Wiley, New York, 1943,
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