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emperature,

*C(°F)

Case
hardness,

depth

I'vpical case

HRC

Gas Diffused
nitrogen,
nitrogen
compounds

480-590 (900- | 125 pm-0.75
1100} mm (5-30
mils)

50-70

Diffused
nitrogen,
nifrogen
compounds

1050)

510-565 (950-

2.5 um-0.75
mm (0. 1-30
mils)

Diffused
nitrogen,
nitrogen
compounds

lon

340-565 (650- | 75 um-0.75
1050) mm (330
mils)
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several types of gemstones. Waste slurry generated after
glass polishing contains cerium along with other REEs
(mainly lanthanum, neodymium, and praseodymium). Also,
spent polishing powder is heavily contaminated by small silica
particles originating [rom the polished glass surface, as well as
alumina particles from hydrolysis of poly{aluminum chlor-
ide), which is added as a flocculant. Alternatively, Borra et al.
(2018) cited the application of ultrasound along with flotation
that recovers over 99% of REEs from a synthetic muxture of
REOs and glass.

A recyeling process which can regenerate ceria-based pal-
ishing powder and convert 510, and Al,O; components into
zeclite was investigated by Kato, Yoshioka, and Okuwaki
(2000). In this process, alkaline treatment of waste is carried
out using 4 mol/l NaOH at 60°C for 1 h. After separation of
the regenerated polishing powder, the alkali salution contain-
ing Si0; and ALOS components is heated to precipitate them
as zeolite, Aller the separation of zeolite precipitated, the
alkali solution containing excess NaQH is recycled by return-
ing it to the alkali leaching step (Figure 10).

Cerium was extracted from rare earth shurry waste used for
polishing a glass substrate by an oxidative thermal treatment
and subsequent leaching with sulfuric acid (Kim et al. 2011).
To eliminzte the rare earth elements apart from cerium, the
resulting solution was reacted with Na,S0, at 50°C for 4 h at
a4 Na,50, 1w TREOQ (total rare earth oxide) ratio of 0.5

only from pure cerium salts but alse from the glass-
polishing waste sludge (JTanod et al, 2015}, The waste generated
after polishing contains 8-80% cerium, which is yet to be
recovered commercially, Hence, glass  polishing  waste
becomes a potential secondary source of cerium. The recov-
ered and converted cerium metal from glass polishing waste
can be used for making high-value aluminum and magnesium
alloys and steels (Borra et al. 20M7).

Physiochemical processes like sieving, flotation, ete. were
used to remove major impurity like silica from glass polishing,
waste to reuse the polishing powder. Kim et al. {2011) used
flotation to remove the glass particles partially from waste.
Liang et al. (2009) performed flotation of glss polishing
waste using sodium dodecy! sulfate as a collector, where the
recovery was only 40% with a purity of 44%. It is difficult to
remove all the silica particles duc to their very small size (< 5
wim) leading lo chemical separation methods. Therefore, che-
mical separation methods such as alkali leaching and acid
leaching are used for purification. Alkali leaching removes
contaminants for purification of CeQ. from glass polishing
waste. Kato, Yoshioka, and Okuwaki (2000} showed the
removal of most of Al;0; and 5i0; by treating glass polishing
waste with 4 mollkg of NaOH at 50-60°C for | h. Kim et al.
(2001} showed the removal of the remaining glass from the
glass polishing waste after Hlotation by NaOH leaching at
a pH level of 11.57. The selective dissolution of CeO; takes
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* Laboratory of Machine Design
*Research Laboratory of Nanomaterials-
*Research Laboratory of Polymer Engineering
*Research Laboratory of Hybrid Materials
*Research Laboratory of Metallurgy
*Research Laboratory of Computational Materials

*Laboratory of Manufacturing Technology
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