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1. GENERAL INFORMATION

The care and maintenance in good conditions of the platinumware to prepare beads for
analysis by RX is of utmost importance, both for the financial cost of this material, as well as
because of their analytical influence.

If our platinumware is in good condition it will allow us to optimise the analytical results, and
also to improve the timings in the sample preparation process, as it would facilitate the
demoulding of the beads and the adhesion of the sample in the crucible.

On another hand, to maintain crucibles and molds well polished shall improve the analytical
results, avoiding the mistakes that scratches and imperfections in the molds may generate in
the same.

Furtehrmore, due to the high cost of these materials, to have a unit that will extend their
useful life for a much longer period (in 2-3 times) without affecting the analytical results will
derive in significant economic savings.

Given the importance the maintenance of the platinumware has both from an analytical as
well as a financial point of view, we have developed a low cost easy use unit.

The EQ-PUL polishing unit enjoys a compact and manageable design, ready to be easily
installed in any place. Controlled by a microprocessor, it has up to 8 working speeds and the
possibility of working both in horizontal as well as in vertical, to be able to polish comfortably the
crucibles and molds that are used for preparing samples in our F Series units F1 and F2.

Even if the polishing techniques may be quite complicated, hard, and might need
specialized staff, the EQ-PUL polishing unit will allow us to keep our platinumware in perfect
working conditions, without the need of highly qualified personnel or spending a long time to
achieve a good result.

The unit includes its power cable and a starter kit so you can start working immediately:
10 polishing sandpaper grain 500
10 polishing sandpaper grain 1000
10 polishing sandpaper grain 1500
10 polishing sandpaper grain 2500
500ml polishing liquid 15um
500ml polishing liquid 6um
500ml polishing liquid 3um
3 polishing cloths 400x300

User-friendly, versatile and economic, the EQP-PUL is a nearly essential instrument
for the maintenance of the platinumware.
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2. SPECIFICATIONS

Applications: Polishing of Pt crucibles and molds

Speed: Programmable range between 400 and 3000rpm

Power 150 W

Engine power 220V/100W

Electrical power 220V/150W

Speed (to set at)
400 rpm
600rpm
800rpm
1200rpm
1500rpm
2000rpm
2500rpm
3000rpm
10 polishing sandpaper grain 500
10 polishing sandpaper grain 1000
10 polishing sandpaper grain 1500
10 polishing sandpaper grain 2500
500ml polishing liquid 15um

Accessories

500ml polishing liquid 6um
500ml polishing liquid 3um
3 polishing cloths 400x300

Long........ 255mm
Dimensions Height...... 550mm

Width........2220mm

11 Kg
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3. INSTALLATION

The unit does not request any special conditions for its installation.

With its compact design and low weight (11 kg.), it can be placed on any flat surface measuring
a minimum of 35 mm., with no other specific request.

It has got two grips to fix it easily and comfortably to the working area.

This unit is very robust and can bear adverse environmental conditions, such as dust, noise and
variable temperatures. However, to ensure a correct working process as well as the durability of
the unit, we recommend to install it in the best possible location.
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4. STARTING UP AND OPERATING WITH THE UNIT.

Once the EQ-PUL unit has been placed in the chosen corner, you can proceed immediately
to use it.

The steps to follow are:

e Connect the power cable to a plug.

e Turn on the unit using the ON/OFF switch located at the rear of the unit.

¢ Place in the head of the EQ-PUL the crucible or the mold that you wish to polish.

e Choose the polishing speed pushing the speed control button, until reaching the desired
speed. Each push in this control switch will increase the engine speed from 400 to
3000rpm. by range steps.

e Start polishing with the sandpaper or the diamond liquid as per the polishing procedure.

Palizhing Tool
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Display:

At the front of the unit, we can find the digital display, wich will inform us of the polishing
speed.

With each push on the “Speed control” switch, the rotating speed of the head will
increase from/to 0 — 400 — 600 — 800 — 1200 — 1500 — 2000 — 2500 or 3000 rpm.
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The polishing head can be used both in vertical and horizontal position (this latter more
convenient for mold polishing), to facilitate the polishing process, depending on the piece we
are working with.

5.- CONTROL CARD

The unit has got a single electronic card that will take care of the speed control, and an electric
engine of 150W alternate current.

It does not need a specific maintenance service, altough it is advisable to keep the unit clean,
eliminating after each use the possible debris generated, with a damp cloth.




5.1 Working principle.

The EQ-PUL needs a 220V alternate current power. The control board has gota Il the necessary
elements to guarantee the safe execution of the work.

It has got a control CPU, and a high frequency converter, of PWM modulation, for a soft and
accurate adjustment of the turningl speed of the engine driving the rotation mechanism.

12
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6.- USE INSTRUCTIONS

The polishing process is one of the most important steps in the preparation of metallographic
samples, this for the analysis of structures and flaws in Materials by microscopy.

In this metallographic process, where a near perfect final finish of the sample is required in
order to observe the structure of the same under the microscope or the possible defects it may
have, we request expert staff, adequate instruments and high quality consumables (sandpaper,
diamond liquids, polishing cloths, etc.), these being quite pricey.

Luckily, in our case, the polishing of the Platinum crucibles and molds will not be a complex
task, as we will not need such a perfect finish as for metallographic samples.

6.1 Objective:

The main objective for us will be to maintain our platinumware in useful condition and in
optimum status, extending their lifetime for as much as possible.

To achieve this objective, we must start by making the best of this type of material, and keeping
a minimum of care in the daily use of the same.

6.1.1 The most essential care when managing this type of material shall
be:

1.- To avoid the contact of this material with any other metal other than Platinum, mainly in the
surfaces that will be in contact with the sample.

For this, we have to use teflon tongs, or tongs with Platinum tips.
2.- To avoid, as much as possible, to manipulate this material when hot.

3.- To not place hot platinumware over metallic surfaces, such as Chromium, Iron, Stainless
Steel, Plumb, Nickel and Zinc.

4.- To ensure, before proceeding to the fusion, that all the elements of the sample are in oxide
status, or else undertake the oxidation in the fusion unit at a low temperature, which will avoid
the attack of the metals to the Platinum.

5.- If the addition of oxidizing elements is needed, such as NO3H, CaCO3 or any other, we
have to try and make the oxidation step avoiding that both the non oxidized sample as well as
the oxidizing agent do touch the walls of the Platinum crucible.

In any case, the use of oxidizing reagents will inevitably attack the crucible and will reduce its
lifetime, but using them with care and in the minimum quantities needed, this problem can be
perfectly assumable.

6.- In case of doing fusions with contents of organic material, same as in the previous step, we
have to ensure that the whole of these elements are perfectly calcinated before starting with the
fusion steps.

In order to eliminate these organic components, we can use oxidizing reagents, but always
maintaining the same precautions as in the case before.

14
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7.- To clean the platinumware in an acid dissolution 50 % of citric acid; for a quick and deep
cleansing you can also use a hot dissolution of nitric acid free of chlorine to a 5%.

8.- In no case whatsoever the melted material particles in the crucible can be removed by triying
to drag them with any element, neither metallic nor non metallic. In the majority of cases, even if
we succeed in dragging out the melted material, we will most likely leave a small furrow where,
from that moment onwards, some part of the melted material will always remain when it is
poured into the mold.

Just by treating the platinumware with enough care, we will already be extending their useful
life, and thus helping the laboratory save some money.

6.1.2 Before starting to polish.
Before starting to polish the platinumware, it is necessary to:

1.- Clean the area to be polished, eliminating any possible melted residue.

To achieve a deep and quick cleaning of the platinumware, we can put in in a hot dissolution of
NO3H free of chlorine to a 5 or 10% for time enough so as the melted residues or contamination
existing in the surface of the platinumware are dissolved.

2.- The surface to polish has to be smooth and without deformation.

A rough or deformed surface prevents the user from reaching the whole area with the polishing
materials, so these parts stay untouched.

Please check point 6.2. Refurbishing the platinumware (reshaping tool).

6.2. Refurbishing the platinumware.

When the platinumware (crucible and mold) shows bumps or deformations, it is impossible to
get a complete polishing of the piece.

In order to get the piece back in shape, you can use the reshaping tools for the crucible or the
mold.

These tools are made of two parts (inside and outside mold) of hard polished metal, which do
have the shape and measures identical to the crucible or mold that you need to reshape.

|

r

Reshaping tool for Equilab standard crucible

15



Reshaping tool for standard Equilab molds

Note: These tools have been specifically designed for Equilab crucibles and molds.

EQF-101-CR Reshaper for standard Equilab crucible (ref. EQF-101-043)

EQF-101-MRA | Reshaper for Equilab mold & 30mm (ref. EQF-101-094A )

EQF-101-MRB | Reshaper for Equilab mold @ 32mm (ref. EQF-101-094B)

EQF-101-MRC | Reshaper for Equilab mold @35mm (ref. EQF-101-094C)

EQF-101-MRD | Reshaper for Equilab mold @ 40mm (ref. EQF-101-094D)

6.2.1 Example of how to reshape a crucible.

To give this example, we have decided to use a crucible that is very damaged.

As you can see in the picture, the crucible has got a high deformation level, but of course this is
not usual to such a degree.

16 @EQUELAB
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In normal circumstances, the crucibles do have small bumps in the borders at the bottom or on
the sides, generally produced by unintentional blows or maybe falls during the different
manipulations of the crucible.

In this case, we can see in the centre of the crucible a great deformation caused probably by a
long and excessive heating up process, or strong thermal shocks.

We should not in any case allow for a crucible to get in such a state.

We will prepare the reshaping tool and the crucible.

As the side of the crucible is really distorted, we decided to heat up the crucible in our fluxer to
avoid that streching the material to such extend and in cold would produce cracks in the
deformated area.

To heat the crucible up, we will place in one of the coils in our fluxer and will manually heat it up
to 1000°C.

Once hot, we will open the door of the fluxer and, with the tongs, we will quickly move the
crucible to the outside mold of the reshaping tool.

@muama 17



We will place the inside mold of the reshaping tool in the inside of the crucible.

Then, using a hammer, we will hit the upper part of the tool quite strongly, several times.

Afterwards, we can remove the two parts of the tool to see if the crucible has recovered its
original shape.

If when we take out the two parts of the tool the crucible is not yet back in shape, we can repeat
the process, also heating it up again if necessary, or we could place the crucible again, even if
cold, between the two molds of the tool and hit the upper part again with the hammer until the
crucible may regain its original form.

Note: If you spread a thin layer of teflon, or other grease, in the inside and outside of the molds
of the reshaping tool, the crucible will be removed with more ease.
To help us remove the piece from the bottom mold, we can place the blade of a cutter,
very carefully, between the mold and the brim of the crucible, to push the crucible out.

18
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6.3 Polishing process

As we mentioned at the beginning of this point, the objective is not to undertake a polishing
process such as the required for metallographic analisys, but to achieve a degree of polishing
that will allow us to continue using our platinumware for a longer time, the pieces not losing the
melting features for which they were designed.

In our case, we don’'t need a high precission in the final polish, and therefore it will not be
necessary to have a lot of experience. We will need however some knowledge about the
technique we will use, and a minimum of the virtue that any polisher must hold: “patience”.

The metal we are going to polish (Pt/Au 95+5%) is a relatively soft material and we will be able
to achieve our goal with just a small effort.

For the polishing of the platinumware, we will divide the procedure in two steps:
e Sanding

e Finishing

Note: During the polishing process, we recommend to use latex gloves to avoid the hands
getting too dirty, as this debris is difficult to remove from the skin.

6.3.1 Sanding:

In our polishing kit, you will find different types of sandpaper, from grain 500 (the roughest) to
grain 2500 (the finest).

So we can all have a clearer idea, in the following list we can see the size of the grain in the
different sandpapers in our kit.

With these types of sandpaper, you can return the platinumware to a status where it can be
further used without trouble.

The use of sandpaper with coarser grain, although sometimes it might be necessary, is not
advisable in order to avoid a great loss of material during the polishing.

Name Name Average diameter
ISO/FEPA CAMI particles in um
P400 35.0
P500 30.2
360 28.0
P600 25.8
400 23.0
P800 21.8
500 20.0
P1000 18.3
600 16.0
P1200 15.3
P1500 800 12.6
P2000 1000 10.3
P2500 8.4

19



To polish the crucible, we will start by placing the head of the polishing unit horizontal, which will
allow us to use the sandpaper as well as the polishing cloths to comfortably access all the
areas.

When polishing a mold, it will be better to put he head vertical.

Once the crucible is in the head of our EQ-PUL, we have to check the inside erosion of the
crucible, if the material is too damaged - especially if it has got deep scratches -, we should start
polishing with the grain 500 sandpaper.

However, if the crucible is not too damaged, or if it simply has lost its shine, we can start directly
with a sandpaper of grain 1500 or 2500, or even just wipe it with a cloth dipped in diamond
liquid of 6 or 3 um.

We will start, in this example case, polishing with a 500 sandpaper — because the area is
scratched -. When the polishing unit is switched on, we push the speed control button until the
head is rotating to 800 or 1200 rpm. We can control the speed from the display.
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We will cut a piece of the sandpaper of around 5-6 cm., pushing it inside the crucible with the
rough side towards the Platinum, and, with the index, we will have the sandpaper running
against the whole area of the crucible, moving the sandpaper from right to left and from up to
down.

Once in a while, we must check the surface of the sandpaper, to see if it is clogged, because, if
that is so, it will stop sanding, and we should change it.

It is not necessary to apply much pressure with our finger during this step, because, if we do,
the sandpaper will try to pull out the material too quickly, heating up excessively, and forcing us
to remove the finger with which we are working.

This operation must be undertaken stopping and checking the surface of the crucible often, until
the whole area is showing homogeneus stripes. This will tell us that the stripping now is caused
by the 500 grain sandpaper.

When the whole surface of the crucible has got that homogeneus stripping, we will then pass to
the following sandpaper, with a finer grain: 1000.

The process, with this new sandpaper, will be equal to the previous one, until the area of the
crucible is also marked with homogeneous stripes belonging to the new sandpaper, so the old
stripes produced by the previous sandpaper are fully erased.

R i ac



When the whole area is showing an homogeneus stripe again, we will continue to the finer grain
sandpaper, grain 1500.

The process, with the new sandpaper, will be exaclty the same as the last one, until obtaining
an homogeneus stripping of the area of the crucible with the stripes of the new sandpaper,
erasing fully the stripes produced by the last used.

6.3.2 Finishing step

The finishing step will be made using diamond liquids and the polishing cloth.

For that, you have, in the polishing kit, three bottles of diamond liquid with particles sizes 15 — 6
—and 3 ym, which will help to achieve a near perfect finish in the inside area of the crucible or
the mold.
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During the finishing process, we will mainly erase the stripping produced by the prior sanding,
following several steps with the diamond liquids of different particle size.

In this example, we have undertaken the finishing process using the 15um and 6um liquids,
obtaining a result that we could clasify as very good.

We could proceed to a further step using the 3um liquid and even a final polishing with a
colloidal silica liquid, grain size 0.04u, to obtain an excellent finish. But, in our case, the work
required for that finishing is too great to compensate a nearly non-existent final benefit.

Because of its high hardness, diamonds can cut in any material without difficulty, that is why the
diamond liquid is used to quickly eliminate impurities produced by the sandpapers, generating
excellent results in uniformity and homegenity.

Molds:

The polishing process for the molds will be the same as with the crucibles.

23




24



Platinumware polihsing unit EQ-PUL

@anma 25



26

>
E)
G EQUILAB



Platinumware polihsing unit EQ-PUL

27



