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Figure 17. Spectral iransmitiznee of didymium
glnss {Corming Glass Wiorks Filver #3130}
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these ions, Therefore they are bess affected

the atomic environment and sharp line
gpectrn (Fig., 17)are obipined. The resulling
colors are a very Tﬂ-:asing purpls for neo-
dyrium (which is wsed in art warc) amal
green for prassodymium. We can sec that
one of the absorption lines of nendymium
ia right at the wavelength of 589, the [ line
of the sodium spectra. Meodymium thus
can be ueed when this line is to be suppressed
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Figure 18, Spectral transmitiance curve of sebeni-
win pink plass
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{glass blowers' gogples) or when an nstr-
ment is 1o be calibrated. Meodymiom glasses
are dichroitic, that is, the color changes with
thickness: it is bluish in thin, reddish in
thick layers. Praseodymiom and mixed neg-
dymium prascodymium {didymiem) glasses
show similar effects. Meodymiuvm can be
used ns one of the materials in decolorizers
1o compensate for yellow tints dee to im-
purities. [ts absorption specirum makes il
wseful as a laser activator in glass. (See
Subsection 12}

(8] Tuanium®™ and Cerium®™. Titanum
and cerium in glass absorh primarily in the
uliraviober, and are important in UY ab-
sorbing glasacs. The absorption band reach-
ing into the visible can cause yellow amd
birown tints, which can be increased in cer-
tain base glasses, and, mone 20, by combin-
ing both ions with each other, A high sodum
glass contaming Ti0, s hardly colored,
High lead and boron glasses show more
color.

Significant changes nccur in the presence
af ather coloring ions. Small amounts of
iron and titamum combine to form stroeg
brawn calers. Copper titanmm glases are
groen, manganese tilaniom  plasses deep
browi.

The color of cerium glasses is incrensal
by oxidizing conditions as the equilibrium
Ce™— Ce* is shifted woward Ce?* .

In ecolorless glasses exposed 1o hagh

pnergy radiation cerium prevents the char

acteristic radiation coloration of glass while

more ultraviolet absarption is produced by

the radiation instead.

F. Cobaratkon by Salfur, Sclenium
and Telburiim

{11 Elemental Sulfur and Selenium, I

contrast to the colors produced by the abe

sarption of radiant energy in the electran: =

ic shells of the transition elements described
under 4. E, there are calars which resemble
maore those induced by definite compousd
or bonds and are obtained by the replace
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owers' gopgles) or when an instru-
o be calibrated. Necdymium glasses
mitie, that is, the calor changes wilth
g it is bluish in thin, reddish in
ers. Praseodymium and mixed nea-
praseadymivm (didymivm) glasses
milur effects. Meodymiom can be
ane of the matenals in decolarizers
ensate For yellow tints due 10 im-
[ta absorption spectrum makes i
i a laser activator i glass, (See
an J[2)).

“itanem™ and Cerium™. Titanium
um in glass absorh primarily in the
ei, and are important in UV ab-
glasses, The absorption band reach-

the wistble can cause yellow amd
ints, which can be increased in cer-
3 plasses, and, more s, by combin-
sons with each other. A high sodium
miaining Til}, & bardly colored,
ad and boron glisses show more

Geant chanpes occur in the presence
coloring jons. Small amounts of
Litanium combine o form sirong

alors, Copper titanium glasses are

nanganeis anium  glasses decp

walor of cerium glasses 15 increased
zing conditions as the equilibrivm
Ce** is shifted toward Ce 't
Morless glasses exposed 1o high
aclimlion cermum prevenls the char-
: radiation coloration of glass while
sravioled absorplion is produced by
ition mstead, :

: Coloration by Sullar, Selenium
and Tellurium

lemental Sulfur and Selenium, 1

e the colors produced by the abe
of radiant energy in the electr
of the transition elements dewsrid
E. there are colors which resombéE
3¢ indweed by delinite compoui

- with selinnce upon Lhe proper eguilibrivem
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Figure 19. ﬁphﬁiraﬂ transmiltance of commercial
EI::I_I bor glass, (Filsberph Plate Glass Co. Amber

ment of some oxymen in Use plass with the
elements of the sixth group (5, Se, Tel,
Elemental sulfur is stable anly in glasses
contaming a very high peroentape of boric
aeid. Such glasses are blue, (Dietzel™)
El_crntm;li selentum, in equilibricm with
selenides as well as selenite groups, is be-
lu:-._n:-cl respansible for selenium pink plass
_I| 15 parliculardy beawtiful i§ potash is weed
|n_|hp base composition, The speciral trans-
mission due 10 Se is illustrated in Fig, 18,
It is important 1o prevent reducing con-
duml_u which favor the colorless alkal
selenide or the equally undesirable brown
on stlenide, for the formation of which
small iron impurities suffice. Exireme %
dation, however may “busn aut™ the color
due 10 the Tormation of coloress selenate
Broups. These delicate relations are che
subject af many studies. (See ep. Hoeller”
andd l.-:nar'ﬂ-_-_r”_] Often selenites of soclium,
bartum or zin are used as the raw maserial

fir

the presence of enocugh clemental

- Selenium.
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are most likely cobored by dran sulfide
|-J_-:ul_-.-su[_ﬁdc;5 of sodium thi!izud by m;uI::E-]
ton with carbonaceous materials such as
sugar, starch, and carbon, (See particularly
Meomen and Dietzed ™) (Transmission s
Fig. 19.) It has besn definitely established
:h_atl pure carbon does not tint glasses conp-
Laining no sulfur and iron impuritics, There
fore, the old name of this important bottle
color, “carban® amber, is nat adequate.
More reddish tints correspond to a higher
conlent o polysullides. Tmpuritics oF irgn
greatly allect the sulfide amber color, since
m:in sullide causes deep brown to Bilnck
calors,

(3) Coadmium Sulfide. When added 10

glass, cadmium sulfide appears 1o be capa-
ble of being dissolved in the melt from which
a coloriess glass may be frazen in as sulfar
& randomly distributed in the guenched
glasi_\_ O reheating, however, or during slow
cooling in which characterisiic lemperalure
ranges _uJI-uw rearrangemcnl, sulfuar s gp-
dered in a way thal cadmium neighbar.
haods are preferred so that color conters
resembling cadmium sulfide are formed and
the glass hecomes wellow [Weyl#,
Exaggeration of this “atriking” proces
CHN Chse cr:.-s:zllj:-:uu'ﬂn off cadmium sulfide
0 an extent thal the gluss ¢ i
i s gluss can be called
The typical absarption of CdS gliss is
shown in Curve {a) on Fig. 20,
~ The steep absarplion edge is valuable for
Iti wse in pholographic flers, ar Tor the
production of very pure yellows. Iy APpEArs
thal in some glasses cadmium sulfide is
enriched in one of two separate Elass phases,
{(W. Yopel 1967)". The cont rol of this phase
EII1I:| I:I'br: use of zine which is also enriched
in this phase gving & colerless sulfide rer-
s Lhe contrgl of filvers of sleep absorption
edge at lower wavelengths than for example
{a}inm Fig. 20,

(4) Other Sulfides, These are capable of

s and are obtained by the sepl i ' '
) similar reactions, depending upon Lhedr sofu-

(2 “Carbon™) Amber. Such glusscs




