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1.
Title:
SAMPLE PREPARATION FOR XRF ANALYSIS: Preparation of sample pellets for the analysis with SPECTRO X-Lab 2000 spectrometer.

2.
Purpose:
To define the set of procedures and responsibilities undertaken for the preparation of samples for XRF analysis.

3.
Scope:
The scope of this procedure is the preparation of geological samples of aluminium-silicate matrix to be analyzed in the SPECTRO X-Lab 2000 spectrometer.

4.
Definitions:


5.
References:
SPECTRO X-LAB 2000 User Manual.

6.
Responsibilities:
The INSERT LABORATORY ACRONYM Laboratory Technician is responsible for the preparation of the samples for analysis.

7.
Procedure:

7.1
General considerations. The SPECTRO X-LAB 2000 spectrometer is provided with a sample holder designed to position 20 disk shaped samples for sequential analysis. The internal diameter of the sample cups is of 32 mm, allowing the analysis of sample pellets pressed from fine grinded materials. This procedure provides some alternate solutions for the preparation of the sample.

7.2
Precautions for pellet manipulation.

For maximum precision in XRF analysis, the surface of the sample pellets should be very flat and very clean.

Pressed sample pellets should be handled carefully, to avoid both surface contamination and damage. Sample pellets should be handled only by their edges, and preferably not with bare skin. Sweat, skin oils, and other incidental contaminants can be easily transferred to the analytical surface of the sample disc.

Physical damage to the pellets surface also affects accuracy: scratches, chips, pits, and swelling or curving should all be watched for and guarded against. 

As a general rule, it is best to analyze a sample pellet as soon as possible after it is pressed; if it must be kept as a reference sample or standard, it should be preserved in desiccators. Most pressed powders will absorb moisture with time, and swell; some samples exhibit a kind of elastic rebound shortly after pressing.(Flatness can be checked by holding a sample disc against a polished pellet.) 

Sample discs can also be degraded by the interaction with X-rays. Even the heat produced by the X-ray beam can cause small flakes or particles to break loose from the face of the disc, leaving the disc with an irregular and possibly non-representative sample surface, and contaminating the spectrometer.

7.3
Preparation of the pellets.

7.3.1
Preparation of the pressing accessories.

7.3.1.1.
Turn on the press. Be sure that the zero position is corrected and adjust the load to the needed pressure by turning the dials on the machine’s control panel, usually from 20-25 tons.

7.3.1.2
Clean the die bore (internal wall of the mould) with a soft paper soaked in ethanol or acetone. If persistent dirt is observed, usually in a form of a dark ring, press ~7 g of boric acid keeping a load of 20 T for ~5 min. Remove and discard the pelletized boric acid. If the dirt is still visible, wash it out very carefully with detergent using a scrub sponge (scuff sponge, cleansing pad/sponge, Scotch-brite) in warm tap water. Always, keep in mind that the pellet die is a precision tool which must be handled carefully and diligently maintained for proper operation.

7.3.1.3
The polished disks are stored covered in a small amount of silicone oil. Remove the silicone oil using a dry soft paper tissue (Kleenex). If after pressing a sample pellet, some dirt or left over from the material is present in the polished surface, clean it as described in 7.3.1.2. Remember that the polished pellets are the most critical parts of the die, and the most easily damaged.

7.3.1.4
Carefully weigh a suitable amount of sample (see specifications below) using a weighing paper in the analytical balance. Annotate the weight in the working logbook.

7.3.2
Pressing pellets without using pellets cups. If the sample coheres well under pressure and is neither abrasive nor adhesive, proceed as follows, otherwise go to 7.3.3.

7.3.2.1.
Assemble the die barrel and die base; insert the lower polished pellet, polished side up, into the bore; pour the sample into the bore, level it, and add the upper polished pellet, polished side down; then insert the plunger, and place the assembled die in the press.

7.3.2.2
When inserting the polished pellets into the bore of the die, take extra care that they do not jam; the fit is so precise that a very slight tilt will cause them to stick. When this happens, free the pellet gently. Above all, do not push it down further and make the situation worse, as this can cause the pellet to chip, and quite possibly ruin the die. A simple technique for inserting the polished pellet into the die bore is to hold the trailing edge of the pellet lightly with the finger-tips, and rotate it gently in the mouth of the bore to make sure it is properly lined up. When a polished pellet is placed in the die bore, it should move freely; if it does not, careful corrective action should be taken immediately.

7.3.2.3
The amount of sample should be selected in such away that the pressed pellet was of 2 to 4 mm in thickness (~ 4 to 6 g). If not enough sample is available proceed according to 7.3.4.

7.3.2.4
Let the pressure rise in steeps until the preset value is reached. Hold it there for a minimum of 30 s, but preferably for ~5 min. If the displayed pressure load falls in more than 2 T, press the button “AUTO” on the control panel of the machine. Slowly release the pressure.

7.3.2.5
Remove the sample pellet from the die. In some cases this can be done by inverting the die and standing it on the plunger, removing the base, and pressing down on the edge of the die barrel with the heels of the hands. As the die barrel moves down, the plunger pushes the polished pellets and sample disc up. If hand pressure will not budge the plunger, the knock-out ring should be used. With the die base removed and the knock-out ring in place, put the die in the press and start it. Wait until the second polish disk starts to emerge, to stop the pressing machine.

7.3.2.6
Whether the sample disc is extracted by hand, or with the press and knock-out ring, the die barrel and plunger should be kept in an inverted position to minimize the risk of damaging the sample disc during extraction.

7.3.2.7
Take out the sample pellet and carefully place it into a sample box. Label the box with the sample code given in the work assignment form (INSERT LABORATORY ACRONYM.F.003) sample list.

7.3.3
Pressing pellets without using pellet cups. 

7.3.3.1
Pellet cups are shallow aluminium or plastic cups in which a sample is pressed. A sample disc properly prepared with a cap will be encased by the cap on one side and around its edge, allowing the disc to be written on and handled without crumbling or contamination.

7.3.3.2
Flare the cap using the flaring tool until it tightly fits in the barrel bore. This operation requires some finesse but some force at the same time. It is relatively easy to over do the expansion of the cups.

7.3.3.3
Assemble the die bore and base, insert the lower polished pellet, and push down the flared sample cup against the lower pellet. Then the sample is poured into the die, with the upper polished pellet and the plunger following.

7.3.3.4
Let the pressure rise in steeps until the preset value is reached. Hold it there for a minimum of 30 s, but preferably for ~5 min. If the displayed pressure load falls in more than 2 T, press the button “AUTO” on the control panel of the machine. Slowly release the pressure.

7.3.3.5
Inverting the die and stand it on the plunger, remove the base, place the knock-out ring. Put the assembly on the press and start it. Wait until the second polish disk starts to emerge, to stop the pressing machine.

7.3.3.6
Take out the sample pellet and carefully place it into a sample box. Label the box with the sample code given in the work assignment form (INSERT LABORATORY ACRONYM.F.003) sample list.

7.3.3.7
In some cases edges of the cup will “feather” into the gap between the pellet and the bore. Using a fine abrasive paper remove any barb from all the perimeter of the sample pellet.

7.3.4
Pelletizing small amounts of sample (~1g)

7.3.4.1
First the barrel and base are assembled, and the lower polished pellet placed in the bore of the die.

7.3.4.2
Insert the sleeve in the bore.

7.3.4.3
The sample is poured onto that part of the polished pellet left exposed, and evened out.

7.3.4.4
Carefully withdraw the sleeve

7.3.4.5
Pour the binder onto and around the thin layer of sample in the die, and gently even it using the plunger.

7.3.4.6
The upper polished pellet is inserted in the bore, followed by the die plunger, and the assembled die is transferred to the press and put through a pressing cycle.

7.3.4.7
The finished disc consists of solid binder with a uniform sample layer “bull’s-eye” in the target area of the disc.

7.3.4.8
Paraffin should not be used in this technique.

7.3.5
Pressing pellets using binders. 

7.3.5.1
Weigh the desired amount of binder using a weighing paper in the analytical balance. Annotate the weight in the working logbook.

7.3.5.2
Pour the binder in the agate mortar.

7.3.5.3
Weigh the desired amount of sample using a weighing paper in the analytical balance. Annotate the weight in the working logbook.

7.3.5.4
Pour the sample onto the binder in the agate mortar.

7.3.5.5
Grind until a homogeneous powder is obtained, but no less than during ~5 min.

7.3.5.6
Process the mixture as in 7.3.2.

7.4
Cleaning the pressing accessories.

7.4.1
Pellet dies should be cleaned after every use, to avoid both sample cross-contamination and the possibility of disc jamming or sticking from sample build-up. In cleaning the polished pellets, treat them like glass; in other words, use the same cleaning technique you would for a glass lens or mirror. Steel has hardness similar to glass, and it is important to avoid scratching the polished surface.

7.4.2
Use a soft paper tissues soaked in ethanol and remove any sample left over from all parts of the die.

7.4.3
If a persistent dirt is observed proceed as in 7.3.1.

7.4.4
For storing, place a small drop of silicone oil between the polished faces of the metallic pellets and gently rotate one against the other to spread the oil.

8.
Records
INSERT LABORATORY ACRONYM.OR.003

9.
Appendix:
None 
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