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A B S T R A C T

Platinum is a special kind of impurity in Nd-doped phosphate laser glasses. Firstly, its presence in the glass
depends on the production processes, rather than the purity of the raw materials used. Secondly, there coexist Pt
ion and Pt inclusion in the glass, which one is the oxidized and the other is the reduced. The detection for these
two kinds of Pt impurities in the large-scale produced Nd-doped phosphate laser glasses can reflect the control
level and stability of the processes. To determine more accurately the content of Pt ion in the glass, a hemi-
cyanine dye, instead of SnCl2 previously used, is utilized to color Pt ion solution by dissolving the glass. On the
basis of such a new hemi-cyanine spectrophotometric analysis, the factor of proportionality between Pt ion
content and its absorption coefficient at 400 nm is determined and discussed. To avoid the interference from
other cations in the multi-cation solution by dissolving the glass, when doing ICP-MS analysis for Pt, a magnetic
poly-ionic liquid is synthesized successfully by bonding an ionic liquid to nano-Fe3O4 particles covered by C.
Such a new magnetic poly-ionic liquid can adsorb Pt ions with a better selection. The element distribution of Pt,
O and P for differently sized Pt inclusions in the glass is analyzed by EPMA.

1. Introduction

It is a complicated work to control the impurities in Nd-doped
phosphate laser glasses [1]. In view of their sources, there are two kinds
of impurities in the glass. The first kind, mainly Cu, is introduced via
the raw materials, and even by contamination in the production pro-
cesses. The second kind, mainly Pt, is an inherent impurity resulting
from the Pt crucible and Pt stirrer which must be used in the laser glass
production under present technique condition. Since these Pt impurities
cannot be eliminated fully, their detection will be carried out through
the whole processes to produce the glass.

Pure platinum metal, with relatively high chemical stability and
excellent ductility, can be recycled after being purified [2–4]. In order
to produce high quality Nd-doped phosphate glass with excellent op-
tical and laser properties, a large amount of platinum and its alloys will
be used in high temperature melting processes [5,6].

Generally, the high temperature resistance of platinum makes Pt
inert to molten glass. However, the physical and chemical erosion of Pt
still can occur to some extent, especially when melting phosphate
glasses at a high temperature. The main sources of Pt impurities in Nd-
doped phosphate laser glass are as follows [7–10]: 1. Reaction of Pt

crucible with atmospheric O2. When heated at a lower temperatures,
the surface of Pt crucible does not show obvious change, but actually a
thin layer of PtO2 is formed. As the temperature increases, solid phase
PtO2 undergoes sublimation to the gaseous phase. When the partial
pressure of PtO2 tends to be saturated, PtO2 transfers into glass melt,
forming Pt ions or being reduced to metal Pt. 2. Reaction between Pt
crucible and oxides in the glass melt. The raw materials are mainly in
the form of metaphosphate, and metal Pt will be oxidized to Pt(PO3)4 in
an oxidizing atmosphere. The reversibility of this reaction results in the
presence of both Pt ions and metal Pt in the melt and glass.

Pt inclusions in Nd-doped phosphate laser glasses will be heated and
vaporized when subject to an intense laser irradiation [7], even those
on-line laser disks have to be replaced only after several shots. By using
an oxidizing atmosphere to eliminate Pt inclusions, which oxidizes Pt0

to Ptn+ in the glass melt, such a process avoids laser damage due to Pt
inclusions as possible, but results in a higher content of Pt ions in the
glasses, compared to those of Cu and Fe [1,11]. In the large-scale
production involving thousands of meter-scale Nd-doped phosphate
laser glasses [12], it is a key issue to control the chemical states of Pt to
ensure product quality and consistency [13,14]. It is necessary to de-
velop efficient test and grading methods to determine Pt impurities.
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In this paper, two kinds of Pt impurities in Nd-doped phosphate
laser glass are detected and discussed. For spectrophotometry, a hemi-
cyanine dye that can color Pt ion solution is developed. It can replace
that previously used SnCl2 spectrophotometry. The factor of pro-
portionality between Pt ion content and its absorption coefficient at
400 nm is determined and discussed. For ICP-MS, a magnetic poly-ionic
liquid is developed on the basis of nano-Fe3O4 particles covered by C. It
can selectively adsorb Pt ions and avoid the interference of other ca-
tions. For Pt inclusions in the glass, EPMA presents an element dis-
tribution analysis for Pt, O and P, respectively.

2. Experimental

Two kinds of Nd-doped phosphate laser glasses, N31-type and N41-
type, are produced in our institute by pot melting and continuous
melting. Although two melting techniques, the final products remain
almost unchanged compositions. The main composition of N31-type
and N41-type is (58–62)P2O5-(8–12)Al2O3-(12–16)K2O-(8–12) BaO-
(1–2)Re2O3 and (58–62)P2O5-(6–10)Al2O3-(20–25)K2O-(8–12)MgO-
(1–2)Re2O3, in which Re represents rare earth oxides except Nd2O3.

A PerkinElmer Lambda 950 UV-VIS-NIR spectrophotometer was
used for absorbance measurements in the range of 250 nm–1200 nm. Its
instrument parameters: resolution: UV/Vis< 0.05 nm; NIR< 0.20 nm,
wavelength accuracy: UV/Vis< 0.080 nm; NIR<0.300 nm, wave-
length repeatability (10 times of standard deviation): UV/
Vis< 0.005 nm; NIR < 0.020 nm.

After acid cleaning, the glass samples were dissolved by perchloric
acid (HClO4) and hydrofluoric acid (HF). A Thermo Scientific iCAP TQ
ICP-MS was used to determine the ion content in the glasses and raw
materials. The working parameters: Rf power: 1550W; Plasma gas flow
rate: 14L/min; Auxiliary gas flow rate: 0.8L/min; Nebulizer gas flow
rate: 1.0L/min; Collision gas: He; Collision gas flow rate: 4.8 mL/min;
Sampler/Skimmer diameter orifice: Ni 1.1mm/0.5mm; Scanning mode:
Peak-hopping; Isotopes: 195Pt; Internal standard isotope: 103Rh, 115In.

A JXA-8230 EPMA microanalyzer was used for surface scanning
analysis of compositions on the sample surface. The acceleration vol-
tage of the electron beam is 15 kV and the current is 1× 10−8 A. The
glass was ground close to the particulate inclusion, polished and coated
with C before analyzing.

3. Results and discussion

3.1. Pt ion in Nd-doped phosphate laser glass

Fig. 1 is the transmittance spectrum of N31-type Nd-doped phos-
phate laser glass, and the embedded figure is the absorption spectrum of
N31-type Nd-free phosphate glass. From the absorption spectrum, it is
obvious that the absorption band of Pt ion in the N31 matrix is very
wide, covering 350–430 nm wavelength range. From the transmittance
spectrum of Nd-doped phosphate laser glass, the absorption bands of
Nd3+ do not interfere in the range from 370 to 420 nm. The two peaks
observed at 350 and 356 nm correspond to 2L15/2 and 2I11/2 mixing with
4D states of Nd3+, respectively. The weak peak at 429 nm corresponds
to 2D5/2 excited state of Nd3+.

The valence states and coordination of Pt ions in Nd-doped phos-
phate and silicate glass systems were investigated by XAFS [15,16].
Pt2+ was neither found in both the phosphate matrix nor the silicate
matrix. Pt ion exists predominantly as Pt4+ and forms a six-coordinated
structure with O. Therefore, the absorption intensity at 400 nm can be
used to determine Pt4+ content in Nd-doped phosphate laser glass [11].
However, the 400 nm absorbance of glass samples measured by spec-
trophotometry may be affected by varying light sources, mono-
chromators, detectors, and filters. In addition, the intensity of the ul-
traviolet absorption edge near 300 nm, as shown in Fig. 1, is much
stronger than that of Pt4+ at 400 nm. This indicates that the strong
absorption edge in near-UV will affect the absorption intensity at

400 nm. In fact, the embedded figure in Fig. 1 also shows that ab-
sorption of Pt ion in N31 glass matrix is a wide but very weak ab-
sorption band superimposed on the stronger absorption edge.

It is essential to dissolve the glass sample in high purity non-pla-
tinum containers for an accurate determination of Pt ion content. SnCl2
spectrophotometry [17,18] is previously used to detect Pt in the Nd-
glass. SnCl2, which is widely used as a reductant and complexing agent,
will reduce Pt4+ to Pt2+ and then combine Pt2+ to form a complex
anion group. This group shows an absorption band at 400 nm, as shown
in Fig. 2(a). The peak wavelength of the absorption band is basically
stable at 400 nm with different Pt contents, as shown in the embedded
figure of Fig. 2(a). But there are two shortcomings of this method.
Firstly, the absorption band of such a yellow-complexed Pt ion is too
close to the ultraviolet absorption edge. Thus, the high-intensity ab-
sorption edge of the solution will enhance the absorption intensity of
the complex Pt. Secondly, a lower absorbance of complex Pt ion limits
the sensitivity of SnCl2 spectrophotometry method.

A hemi-cyanine dye (2-[2-[4-[(2-Cyanoethyl) methylamino]
phenyl] vinyl]-1,3,3-trimethyl-3H-indolium chloride, simplified as
CPVTI) is used as chromogenic agent, and butyl acetate is used as an
extracting agent. In this detection system, Pt4+ ions will be surrounded
by I− ions and become anionic groups. These anionic groups and those
hemi-cyanine dye molecules produce counterion pairs, which can be
transferred to butyl acetate phase. The counterion pairs in the butyl
acetate phase, containing Pt ion, result in an absorption band at 530 nm
shown in Fig. 2(b), and its intensity corresponds to Pt4+ ion content.
Fig. 3 shows main detection procedure to determine Pt ion content in
the laser glass by this new hemi-cyanine spectrophotometry method.

The embedded figure in Fig. 2(b) shows that the peak wavelength of
this new detection system is stable at 530 nm with the change of Pt4+

content. Compared with previous SnCl2 spectrophotometry of Fig. 2(a),
this new method has two advantages. Firstly, the peak wavelength is
red-shifted from 400 nm to 530 nm, which will be free of the inter-
ference from the absorption edge. Therefore, the absorption intensity at
530 nm can accurately represent the Pt ion content. Secondly, com-
pared to that 400 nm absorbance, this 530 nm absorbance is increased
by an order of magnitude. Such a new hemi-cyanine spectrophotometry
has a better accuracy and sensitivity to detect Pt ion.

Moreover, this new method involves a liquid phase transfer process
from water phase to butyl acetate phase. Such a liquid-liquid extraction
process would eliminate matrix interference. In principle, the hemi-
cyanine spectrophotometry does not change the valence state of Pt4+

ion in the solution, while SnCl2 reduces Pt4+ to Pt2+. It implies such a

Fig. 1. Transmittance spectrum of N31-type Nd-doped phosphate laser glass.
Absorption spectrum of N31-type Nd-free phosphate glass is shown in the
middle.
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spectrophotometry has the possibility to distinguish different valence
states of Pt ions in the dissolved solution [19].

Table 1 lists the determined contents of Pt ion in pot melting N31-
type phosphate laser glass, by hemi-cyanine spectrophotometry, SnCl2
spectrophotometry and ICP-MS. The results by the hemi-cyanine spec-
trophotometry method are almost same as those by ICP-MS, while the
results by SnCl2 spectrophotometry method are on the higher side.

Table 2 lists the factor K of proportionality, a ratio of Pt ion content
to its absorption coefficient at 400 nm, which is determined by the
hemi-cyanine and SnCl2 spectrophotometry, respectively. K is a con-
stant, which corresponds to the reciprocal value of the absorption cross
section at 400 nm for Pt ion.

By SnCl2 spectrophotometry, the K of N31-type Nd-doped phosphate
laser glass is about 625 ± 28 ppm• cm. It is almost same as the reported

Fig. 2. Absorption spectra of the complex ion of Pt ion by adding SnCl2 into the solution from N31-type phosphate laser glass (a), and of the dye molecule containing
Pt ion by adding hemi-cyanine into the solution (b). The embedded figure shows a variation of the peak wavelength with different content of Pt in the solution.

Fig. 3. Spectrophotometric analysis to determine Pt content in Nd-doped phosphate laser glasses by hemi-cyanine method.

Table 1
Pt content in Nd-doped phosphate laser glass determined by hemi-cyanine
spectrophotometry, SnCl2 spectrophotometry and inductively coupled plasma
mass spectrometry.

Sample [Pt]by hemi-cyanine ppm
(wt)

[Pt]by SnCl2 ppm
(wt)

[Pt]by ICP-MS ppm
(wt)

1 102 140 96
2 100 138 98
3 95 127 92
4 94 127 93
5 93 141 90
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value, 637 ppm• cm (Page 59 of Ref 21 in Ref. [14]), but still lower than
the value, 855 ppm• cm for LHG-8, LG750 and LG770 [14]. By con-
verting 625 ± 28 ppm• cm of N31-type laser glass, the absorption cross
section of Pt ion is approximately 52×10−20 cm2, which is close to the
value of ~50×10−20 cm2 [20]. On the other hand, it is reported that K
of LG770 is 526 ppm• cm [20]. By the hemi-cyanine spectrophotometry,
the K of N31-type laser glass is about 449 ± 20 ppm• cm, lower than
the reported. It should be noted that, such a value is also supported by
ICP-MS analysis, since the results for Pt content by the hemi-cyanine
spectrophotometry are almost the same as the results by ICP-MS, as
shown in Table 1.

Table 3 lists the factor K for pot melting and continuous melting
N31-type and N41-type phosphate laser glasses, determined by the
hemi-cyanine spectrophotometry. For N31-type, the K
(436 ± 9 ppm• cm) of the continuous melting is slightly lower than
that (449 ± 20 ppm• cm) of the pot melting. For N41-type, the K
(295 ± 20 ppm• cm) of the continuous melting is slightly higher than
that (286 ± 12 ppm• cm)of the pot melting. It should be pointed out
that, the K of N31-type is obviously higher than that of N41-type, as the
K of LHG-8 is much more higher than that of LG770 [1,14,20]. Gen-
erally, the same trend occurs for these two series.

An indispensable part to the large-scale production of Nd-doped
phosphate laser glasses is the accurate detection of Pt content in the
glass. The resulting loss of platinum during the processes of melting
glasses can be determined. If accurately detecting Pt ion content in the
glass for the whole course of the pot or continuous melting, the stability
of Pt ion content in the glass, as well as a comparison between the total
Pt ion content and platinum loss, they can reflect not only the quality of
the laser glasses, but also the stability of large scale production for Nd-
doped phosphate laser glasses.

3.2. Selective adsorption of Pt ion in multi-cation solution

If only from the point of view of detection limit, the current tech-
niques such as ICP-OES and ICP-MS are sufficient to detect trace metal
impurities. However, for N31-type and N41-type Nd-doped phosphate
laser glasses, their complex composition and various impurities will
cause multi-cation and matrix interferences.

The adsorption behavior for Pt ions was investigated by different
adsorbents, such as ionic liquid-coated magnetic nanomaterial con-
taining thiol and sulfonyl group [21], pyrrole and thiophene co-coating
magnetic nanomaterial [22], polypyrrole-coated magnetic nanoma-
terial [23] and cysteine modified silica gel [24]. These adsorption

methods are simple way to overcome the problems related with the
complex matrix. However, these adsorbents are mainly for water sam-
ples, only with a small amount of impurities and without high-content
ion interference, not entirely suitable for a complex matrix.

A magnetic nanomaterial for selective adsorption of Pt ions from
complex matrix solution by dissolving Nd-doped phosphate laser glass
is successfully synthesized. Pt ions can be separated from the original
solution and eluted into the detected solution. Thus, most of cations will
be left in the original solution, and the detected solution will remain
enough Pt ions to be detected, without so many cations and matrix
interference.

Firstly, the carbon-coated magnetic particles were prepared by the
hydrothermal method with nano-Fe3O4 particles and glucose solution.
C-coating is designed to protect Fe3O4 particle from being eroded by
acid in solution while maintaining magnetism during adsorption.
Secondly, an ionic liquid monomer is synthesized by the reaction of 1-
allyl-3-cyanoimidazole chloride with lithium bis(tri-
fluoromethanesulphonyl)imide. There are three task-specific sites for
nitrogen atom, located in nitrile group, imidazole, bistri-
fluoromethylsulfonamide. These nitrogen atoms have unbounded
electron pairs and can adsorb Pt ions in the solution based on hard and
soft acid-base theory [21]. Thirdly, ionic liquid monomer is im-
mobilized on the carbon layer surface of Fe3O4 nano-particle to obtain
the ionic liquid coated magnetic nanomaterial (simplified as FCASIL) by
in situ polymerization. The magnetism of Fe3O4, the adsorbability of
ionic liquid monomer to Pt ion, and the acid-base corrosion resistance
of carbon layer are all on it. FCASIL is a magnetic poly-ionic liquid with
triple task-specific sites adsorbing Pt.

Mixing such a magnetic adsorbent with the solution by dissolving
Nd-doped phosphate laser glass, magnetic adsorbent with the adsorbed

Table 2
The factor K of proportionality about Pt ion content in N31-type Nd-doped
phosphate laser glass, determined by SnCl2 and hemi-cyanine spectro-
photometry.

Method No. Absorption
coefficient at
400 nm, cm−1

[Pt]
ppm
(wt)

K ([Pt]∝K•Absorption
coefficient) ppm•cm

SnCl2 spectrophotometry 1 0.231 144 623 625 ± 28
(Average)2 0.222 138 622

3 0.212 133 627
4 0.205 127 620
5 0.19 124 653
6 0.195 122 626
7 0.227 138 608
8 0.228 141 618

Hemi-cyanine
spectrophotometry

1 0.234 102 434 449 ± 20
(Average)2 0.221 100 452

3 0.217 95 438
4 0.207 94 455
5 0.211 93 442
6 0.206 92 449
7 0.208 92 445
8 0.194 92 476

Table 3
The factor K of proportionality for Pt ion content in N31-type and N41-type Nd-
doped phosphate laser glasses, determined by hemi-cyanine spectro-
photometry.

Type No. Absorption
coefficient at
400 nm, cm−1

[Pt]
ppm
(wt)

[Pt]∝K•Absorption coefficient
ppm•cm

Pot melting N31-
type phosphate
laser glass

1 0.234 102 434 K=449 ± 20
(Average)2 0.221 100 452

3 0.217 95 438
4 0.207 94 455
5 0.211 93 442
6 0.206 92 449
7 0.208 92 445
8 0.194 92 476

Continuous melting
N31-type
phosphate laser
glass

1 0.061 26 431 K=436 ± 9
(Average)2 0.063 27 429

3 0.063 27 429
4 0.069 30 443
5 0.070 30 437
6 0.071 31 437
7 0.072 32 446
8 0.077 34 439

Pot melting N41-
type phosphate
laser glass

1 0.193 56 291 K=286 ± 12
(Average)2 0.193 55 285

3 0.185 51 274
4 0.180 51 281
5 0.181 50 276
6 0.175 49 282
7 0.179 49 275
8 0.153 45 294

Continuous melting
N41-type
phosphate laser
glass

1 0.145 44 301 K=295 ± 20
(Average)2 0.151 42 282

3 0.151 41 275
4 0.147 41 278
5 0.134 41 305
6 0.136 40 297
7 0.133 40 303
8 0.128 40 315
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Pt ions will be collected by a magnet. Finally, Pt ions will be eluted into
a solution by nitric acid, but magnetic adsorbent will be separated by a
magnet. Thus, Pt ion content in the eluent solution can be determined
by ICP-MS without multi-cation interference, as shown in Fig. 4.

Fig. 5 is the full range mass analysis and detail mass spectra around
Pt mass number, for the solution by dissolving N31-type Nd-doped
phosphate glass, which is without treated by FCASIL. From Fig. 5(a), it
is clear that there are too many kinds of ions in the solution. Their high
count corresponds to their high content. In Fig. 5(b), there are still
many spectral lines closer to the mass number of Pt. Ions or polyatomic
ion groups with high content or closer to Pt mass number, all of them
will cause the mass interference leading to a large bias of Pt signal
intensity.

As shown in Fig. 6(a) and especially Fig. 6(b), after the detected
solution is treated by FCASIL, ICP-MS presents more clearer mass
spectra. Besides Pt-related lines, there are still some spectrum lines such
as polyatomic interference 16O16O, Ar lines produced by ICP, internal
standard elements 103Rh and 115In. Especially, the signal intensity of Pt
remains, almost the same as the intensity before treating. These facts
prove that, when doing ICP-MS analysis to detect Pt ion content in the
solution by dissolving Nd-doped phosphate laser glasses, that newly
developed FCASIL selective adsorption method can significantly reduce
the multi-cation interference to avoid matrix effects, but most of Pt ions

can be remained in the solution for the determination of Pt ion content
in the glass.

3.3. Pt inclusion in Nd-doped phosphate laser glass

If without implementing the processes to dissolve Pt metal atoms
into Pt ions, Pt inclusions will most probably occur in the produced Nd-
doped phosphate laser glasses. By a self-built laser scan system, with
repetition rate of 10 Hz and pulse width of 10 ns, even when the energy
density is only higher than ~2 J/cm2, metallic Pt inclusions will be
heated and then vaporized because of its much more stronger absorp-
tion for 1 μm laser. Such a laser damage is actually the fracture of the
glass surrounding Pt inclusion. Even if a micron-sized Pt inclusion in the
meter-scale Nd-doped phosphate laser glass will result in a damage site
beyond a few dozens of microns [25–27]. Optical inspection and mi-
croscopy can be used to detect these grown defect sites, and accordingly
the laser slabs will be graded [11]. Such a scan is not only for the in-
spection of Pt inclusions [25], but also for the stabilization of the
growth of Pt inclusions [27] in online laser slabs.

By electron probe micro-analysis (EPMA), Fig. 7 shows the element
distribution of Pt, O, P for Pt inclusions in N31-type Nd-doped phos-
phate glasses. The left is three secondary electron photos corresponding
to differently sized inclusions, respectively.

Fig. 4. ICP-MS analysis to determine Pt content in Nd-doped phosphate laser glasses by selective adsorption method.

Fig. 5. ICP-MS analysis for the solution from N31-type Nd-doped phosphate laser glass. (a) full range; (b)Pt mass number detail.
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In Fig. 7(a), there is an inclusion with a size larger than 200 μm.
However, in view of the distribution of Pt, there are only three very
small Pt microparticles with a size only in the order of several microns.
These three Pt microparticles should be metallic platinum, because
there is no corresponding oxygen in the microparticle region. But ob-
viously, the main composition of such an inclusion is not Pt. The in-
clusion is as large as 200 μm, but Pt microparticles are as small as only
several microns. It implies that, a very small Pt particle may create a
large inclusion in the glass, and it even can result in a much more larger
damage site.

Fig. 7(b) shows an inclusion with the size of about 150 μm. In view
of the distribution of Pt element, the central 100 μm region is covered
fully and almost uniformly with Pt. Especially, there still remains a

several-micron-sized Pt particle with a very strong Pt signal. This in-
dicates that most of metal Pt have been vaporized, but there is still a
micron-sized Pt particle left, that has not been completely vaporized.

Fig. 7(c) shows an inclusion only with the size of about 60 μm. In
view of the distribution of Pt element, the inclusion only contains a
~10 μm Pt particle in the central region. Most of the region of this in-
clusion is without any Pt distribution, which means that ~10 μm Pt
particle remains unvaporized. However, the heat absorbed by such a
small Pt particle is enough to result in a damage region larger than
itself.

Besides the distribution of Pt discussed above, Fig. 7 shows the
characteristic that there exists an enriched zone of O element for all of
three Pt inclusions, while P element is non-enriched to the glass

Fig. 6. ICP-MS analysis for the solution from N31-type Nd-doped phosphate laser glass, which the solution treated by selective adsorption method. (a) full range; (b)
Pt mass number detail.

Fig. 7. EPMA analysis of variant Pt inclusions in N31-type Nd-doped phosphate glass. The left is secondary electron micrograph for the inclusions of (a), (b), (c),
respectively.
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background. Such a phenomenon about O enriching also occurs for
those non-Pt inclusions in Nd-doped phosphate laser glasses. It implies
that the presence of O in the inclusions is not related directly to the
presence of Pt, but most probably related to the oxidation atmosphere.
That is to say, Pt appears in the inclusion most probably as its metallic
state without oxidized.

From the above analysis, the size of Pt inclusion or the size of its
damage site may be positively related to Pt content in the Pt inclusion,
but more often there seems no clear and proportional relation between
the size and the content of Pt inclusions. The number and the size of Pt
inclusions can be as an estimation to grade the laser slabs.

4. Conclusion

Pt impurities in Nd-doped phosphate laser glasses, including both Pt
ion and Pt inclusion, must be detected and controlled through the
whole processes for the large scale production. A new hemi-cyanine
spectrophotometry method is developed to determine Pt ion content in
the glasses. By combining hemi-cyanine molecule with Pt4+ ion group
in the solution by dissolving Nd-doped phosphate laser glass, 530 nm
absorption band of the combined hemi-cyanine in butyl acetate phase is
utilized to test Pt ion. Compared to previous SnCl2 spectrophotometry,
in which Pt2+ is utilized, such a new method has a much more better
accuracy and sensitivity to detect Pt ion. A new magnetic poly-ionic
liquid material is developed to adsorb selectively Pt ion in the multi-
cation solution by dissolving Nd-doped phosphate laser glass. It is based
on Fe3O4 nano-particle covered by carbon layer, and then further
bonding with an ionic liquid. Such a selective adsorption for Pt ion is
utilized to avoid the interference from other cations and test Pt ion by
ICP-MS. According to EPMA for Pt inclusions in the glass, Pt appears in
the inclusion most probably without oxidized, and there seems no clear
and proportional relation between the size and the content of Pt in-
clusions. To control the product quality and the process stability of the
large scale production, it is more important to detect accurately Pt ion
content in the glasses and Pt loss in the production.
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