chULOSURE 2

TWS-ESS-DP-111, R1

PROCEDURE FOR X-RAY FLUORESCENCE ANALYSIS

Effective mmla-/'5/8q

Y
A /6,,@/5/

Robert Raymond.
Technical Rcviewer

' 91211 7
© PDR WASTE —

WM-1\ PDC)

— - e - e e——

(G -Mag - §9

ENCLOSURE ; o



1.0

20

30

4.0

50

TWS-BSS-DP-111, R1
Page 1 of9

PROCEDURE FOR X-RAY FLUORESCENCE ANALYSIS
PURPOSE

-'l‘hcpurposeofmispmwdurekmmmemmforx-myﬂmmmmmmf

geologic samples.

SCOPE

This procedure applies to x-ray fluorescence analysis for the Yucca Mountain (YMP) project. This
procedure covers XRF analysis of geologic samples and includes system start-up, hardware
functioning, software, system ghut-down, and requirements for documentation.

DEFINITIONS

ESSXRF - MicroVax I located at SM494,
XRF - X-Ray Fluorescence
System Manuals - Rigaku Manuals 1 and 2.

SAMPLE PREPARATION

Samples are prepared for XRF analysis in accordance with the following procedures:
Rock Splitting - Operation of 50-ton Hydraulic Press (TWS-ESS-DP-55)
Crushing - Operation of S0-ton Hydraulic Press (TWS-ESS-DP-54)
Pulverizing - Using the Shatterbox (TWS-ESS-DP-53)
AE 100 "SCALE" Operating Procedure (X-Ray Fluorescence Analysis Sample Weighing
Procedure) (TWS-ESS-DP-51)
Fusing Using the Junior Orbit Shaker (TWS-ESS-DP-52)

DESCRIPTION OF. X-RAY EQUIPMENT

5.1 'mx-myﬁuomoenceAnﬂwaamgaanOﬂuqumﬁdspecuomeerMaModd
3065, 108 position sample changer. This instrument s a closed x-ray system.

52 The x-ray tube s protected by an inserlock switch that preveats tum oa of high voltage, and
thus x-rays, if the tube is not in the machine,

5.3 This instrument is equipped with a fail-safe x-ray wamning light, shutter open indicator hght,
and power applied indicator.

54 No physical means of entry into the x-ray beam is possible without removal of mechanical
parts of the instrument. 4 :
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60 SAFETY

7.0

6.1

6.2

6.3

6.4

6.5

mmmummmunymmmmwmmmummmm
clear of its mechanical movements.

Nopemnexeeptquanﬂedmainmnmpumm:mwepamhorperfmmmyopenﬂm
not included in this procedure. Ranovalofanypmuwiveeovcu:lm!dbewixhx-nysoﬂ.
except for calibration procedures which may require x-rays.

Nomodiﬂeaﬁomwx-myﬂmmngdcvicwmbepufonnedwimmnﬂss-lgmupwm
HSE approval, . ,

Bachbpemormuxta&end anx-rayanalyﬂcallnsuumemx.mdhﬂonnfetycomu. This course
is administered by Group HSE-1 and must be retaken at three-year intervals.

START-UP

7.1
72

7.3
74

15

7.6

7.7

7.8

XRF Condition--complete ghut down or power failure.

If any ALARM signal on the X-ray Generator Panel should light up, contact Machine
Custodian,

T\lmonﬂmwhi:cPOWERbuuonlocawdonunMOpemﬁonPamL

On the X-ray Generator Panel, tum mA and then kV knobs fully counter-clockwise. Tum on
both X-Ray and Power switches.

Turn on the sample cbangerpowerbypuslﬁngmc'whiwswitchlocmdontthamphannge:

Panel to ON. . -

7.5.1 Both the "power" light and the "ready" light should come on.

752 At this time you should hear a pump start, which is samewhat loud at first

753 Ifyoudonothearthisplmp.cbeckonﬂwMOpenﬂoaneuomkemmmhe
white button marked Vac is depressed.

754 If the button i3 not depressed, then do 0. You should now hear the pump.

Within this cluster of buttons onmeMOpaaﬁmPamLmakemthatnnSmplcSpin
bunonisdcpmssedmdtheONLtncbtmonisdcpmsed.

AbottleofP-lOgas.awatcrdcionizcr.andchincrmlocawdagainsuhcwalltomcleﬁofthc
XRF,
7.7.1 Check the P-10 gas flow. It should be at approximately 0.04 psig. If it is not, adjust

the knob until it is,
7.72 Tum on the water source if it is not already on.

GowlhelcﬁofmeXRthereyouvduﬁndaWchlommgHwExchmgerSym
78.1 Tumthe powerto ON on the Water System.
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Onﬂnﬁompmmwlnnndlmwmnhtummmmemmyo!m

water used for coaling the x-ray tube.

Next to the meteris a toggle switch.

7.83.1 Holdﬂ:ctogglc:witahdownmm(dommlme).mneedlc_m
read full scale.

7.8.3.2 ummmummnm.wjmmmmmmmmmu
last graduation mark.

7.83.3 Ifyoueamaﬂgnﬁnmuk.replweﬂ:e'M’bam(mmuym
mmualsforwp!manofbmﬂu).mdwpeumﬁ.&s.lthnmgh
6.8.3.2. ~ '

7834  Hald the toggie switch up to MEAS. The needle should be to the left of the
1.0mark. Ifit is not, replace deionizing cartridge located on wall.

7835 CAUTION: Hunmwnhnmdmwimmhaﬂngwondwdmy
greater than 1.0, damage may occur to the x-ray tube,

7.8.3.6 If the conductivity of the water i3 below 1.0, then proceed with the next
step. .

Open the front panel and check the water temperature (21-24°C), Jacket pressure (1.2-

- 1.6 psi), and target pressures gauges (3.6 psi). Adjust the appropriate knobs below the

gauges as necessary.

79 Retum to the front of the XRF and go (o the upper right comer of the spectrometer where you
will find the X-ray Generator Controls.

79.1
792
793

794
795
79.6

80 DRYRUN

OwckmekVandmAmﬁngstomakemtbeymonthdﬂowestmﬂngsmkV
and 2 mA, respectively). The load dial should be set at 2.7 kW.

Note that both the “power” light and x-ray "ready” light are on. If neither light is on,
contact Machine Custodian, :

If at any time during this operation an instability of either the kV or mA meter is
observed or an arcing sound Is heard, immediately tum off the X-ray generator by
depressing the x-ray Off switch, '
Slowly increase the kV by increments of 5, one click every 3 to S minutes, until the
operating condition of 40 kV is reached.
SlowlyincrcasetbcmAbylnaunmofs.onecﬁckcvcryatoSm!nm.unﬁlthe
operating condition of SO mA is reached. .
Wﬁtonchmumanowmemachinemwarmupbefomprocwdmg.mmowsﬂn
machine to stabilize. '

8.1 Resolution Check ‘

8.1.1

8.12
8.13
8.14
8.15
8.1.6
8.1.7

‘l‘hemsoluﬁonlscheckedmoxxnlphax-raylincusingmcﬂonmpomoml
counter. Resolutions <30% are acceptable. If >30%, release ON LINE, depress
quantity, memory (Rigaku Instruction Manual 1, pg. 4-14),

Load the Al and Cu sample and position the sample changer to Cu sample.
OntthxﬂseHclgmAnalywmtatettnModeknobtoDIFFxO.l.

On the PHA Setter, rotate the only knob to SCAN,

On the Ratemeter set the outer Range Knob to 10 and the inner Range Knob to x2.
Retum to PHA setter and set Scan Speed switch for 10 minutes,
Punoutt!namnRecordeundmrnltonbypmhinsnnPOWERBm



900

10.0

8.2

9.1
9.2

9.3

94

TWS-ESS-DP-111,R1
Page 4 of 9

8.1.8 P:eusrARTonPHAnmt.mchmrecoxdermmmw!yldvmmdbeﬁnw
draw a bell shaped curve.

8.19 Whmﬁnm:ed.pushsmPonthePHAsewmdmemmoluﬂon(me.See
mgmmwmmmluﬁonwmmmmmcﬂonumul.nkw.

Prepare the XRF for sample analyzis by doing the following on the 3064 Operation Panel:
8.2.1 Remove the Cu and Al samples.

822 Setthe priority to ON LINE.

823 Release the scanning mode quantity button.

824 Release the program mode memory button.

825 Loginto ESSXRF MicroVax II.

- ANALYZING SAMPLES WITH THE XRF

The}ﬂlﬂsmdywmalyzepnpmdsamplwaﬁcrﬂndxynmhasbeencompm

Moumthcglmdisksinﬂ:choldcmwiththcsidembcamlyudfadngup. Pass the holders
under the bridge to make sure they will load properdy. ,

Place the holders in the sample tray. Slot number six must always be filled. There are a
umimumofsixsamp!cspcrtxay(ncverﬁnslotnumbcronemdzcmnssamplechmgerwm
fail to load samples). Put an appropriate control standard in any slot, position 2-6. Record the
sampleposiﬁonslntheuayanduaymnnberinttneonmﬂedXRFSamplemckinglogbook.

Make certain the Reference Standard (used to correct for instrumental drift) s in position 1 in

* the sample chamber and close the lid.

9.5

9.6
9.7

9.8

Place the sample tray in the lefi gide of the sample changer tray racks. Make sure that the
sample changer is full, nine trays per side.

Mmmmmmcmmwmmmmcﬁmmmumbyﬂnm.

Log into account XRFLAB on one of the terminals in the XRF LAB, Room 118, SM454.
9.7.1 Type ESCP <CR> to start the analysis program.

Follow the instructions in the Rigaku DATAFLEX software manual. Explanations of
commands are documented in this manual.

STANDBY CONDITION

- 10.1 This is the normal Standby Mode. If & complete shut down is required, skip o step 10.

10.2 The XRF should not be left at operating levels 40 kV and 50 mA when not in use. During
_ ,nightsorweekendswhenitisnotmalyzing.ﬂ:cmAandelevclsofthex-mymbesbould

slowly be turned down (one at a time, mA first, KV second) to the minimum value,
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110 SHUTDOWN

11.1 On the X-ray Generator Panel:
1111 Slowly turn down the mA dial to its minimum.
1L12 Slowlynnndownthekaialmhxminimm
11.1.3 Tum the x-rays off.
11.14 Alow the x-ray tube to cool for at least 15 minutes.
11.1.5 Tum off power switch below x-ray switches.

112 On the Sample Changer Operation Panel:
11.2.1 Switch the Manual Lid to OPEN.

1122 Whenﬂnvamumtsteleamd(ahimgwnndwmbehurd) mmoffmepowermdn
sample changer.

11.3 On the 3064 operation panel, tum off the power.
11.4 Tum off the Water Deionizing System.

12.0 ' QUALITY ASSURANCE
12.1 Personnel

Only YMP certified persons may operate the XRF using this procedure. Evidence of
certification shall be documented in accordance with the YMP Procedure for Personnel
Selection, Indoctrination, and Qualification (TWS-QAS-QP-02.1, R1). Training for this
procedure consists of reading the written Detailed Procedure and performing the procedure
under the supervision of a trained person. The preparer of this detailed procedure is considered
trained to perform this procedure and to train others.

12.2 Control Standards

Analysis of intemationally recognized standard reference materials (silicate rocks) will be used
in each run. These standards are described in Geostandard Newsletter, Abbey (1980)
(Ref.13.1), and are listed in Attachment A.

12.3 Calibration

Calibration for trace elements is accomplished by using the standards (Attachment A).

Elements free of overlaps are fit to a linear least squares fit (unconstrained). Overlapped
clements are fit using multiple linear least squares fits. Matrix corrections inbotheasesm

acoompllshcd by Rh/Compton ratioing (Harvey and Aﬂnn. 1982).

Calibration of major elements is accomplished by npdanngimmsma from BCR-1 (a USGS
standard) in XRF-11 driver file as described in XRF-11 User Guide (Criss, 1985).

12.4 Documentation
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12.4.1 The following are recorded on an XRF Submittal Form (Attachment B): fusing
number, sample identification oumber, date fused, who did the fusing, rock type, type
of analysis wanted, and requester.

12.42 The analysis data are recorded on magnetic tape and hard disk. In addition, & hard
copy is sent to the requester.

12.4.3 The following are recorded in the XRF Log: notes pertaining to problems,
experiments, changes in operating parameters or procedure.

1244 A hard copy of the analyses and the associated calibration tables shall be keptina
loose leaf binder. A disk of these data are stored on the ESSXRF VAX.

12.5 Sample Handling and Storage

Upon completion of XRF analyses, fused disks will be stored in accordance with Procedure for
* Sample Identification and Control for Mineralogy-Petrology Studies. (TWS-ESS-DP-101)
There are no specific storage requirements fortheeqtdpmemsused!nt_lﬂs'pmcedm

12.6 Accept/Reject

The requester (i.¢., investigator Yand/or the operator shall have authority to accept or reject
analyses. Acceptance or rejection ghall be a matter of the investigators professional judgement,
based upon comparison of the mulrsofmalysesofmndards with their published values, and
upon the intended end-use of the data.

12.7 Potential Sources of Uncenainity
1. Thcsdecuonofcmmnngumeforpcakmdbackgmmdisbmdontbetypicalumplalf
samples are analyzed containing far less of the element of interest, the error due o
counting statistics will become large, leading to poor precision.
2. Unexpected or uncorrected elements may overlap measured elements, resulting in
unexpectedly high concentrations.
3. Reporting of uncertainties in XRF Analyses is addressed in document TWS-ESS-1-1/89-8.

REFERENCES

13.1 Abby, S., 1980, Studies in “Standard Samples* for use in the general analysis of silicate rocks
and minerals: Geostandards Newsletter, vol. 4, no. 2, p. 163-190.

132 Harvey,P.K., and Atkin, B. P., 1982, The estimation of mass absorption coefficients by
Compton scattering: extensions to the use of Rh Ka Compton radiation and intensity ratios:
American Mineralogist, vol. 67, p. §34-537.

13.3 Rigaku Dataflex Soﬁwm Manual

134 Rigaku Instruction Manuals 1 and 2 (X-Ray Fluorescence)

135 Criss, J. W., 1985, XRF-11 Users Guide ; Criss Software Inc.,, 12204 Blaketon St., Largo,
Maryland 20772.

13.6 TWS-ESS-1-1/89-8: Reporting of Analytical Uncertanties in X-Ray Fluorescence Analyses.
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13.7 TWS-ESS-DP-101: Procedure for [dentification and Control for Mineralogy-Petrology
Studies.

13.8 Software: Rigaku Dataflex 360 as described in TWS-QAS-QP-3.1, RO.

13.9 TWS-ESS-DP-51,RO  Mettler H80 Operating Procedure (X-Ray Fluorescence Analysis
Sample Weighing Procedure)

13.10 TWS-ESS-DP-52,R1 Sample Prepanation for X-Ray Fluorescence Analysis: Fusing and
Lapping

13.11 TWS-ESS-DP-53,R1  Pulverizing Using the Rocklabs 3E Shatterbox
13.12 TWS-ESS-DP-54,R1 Crushing: Operation of 50 Ton Hydraulic Press
13.13 TWS-ESS-DP-55,R1 Rock Splitting: Operation of SO Ton Hydraulic Press

13.14 TWS-QAS-QP-02.1, R1  Procedure for Personnel Selection, Indoctrination, and
Qualification
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AN |  ATTACHMENT A
LIST OF STANDARDS
Usas NBS 165
AGV-1 NBS 607
BCR-1 NBS 697
BHVO-1 SOUTH AFRICA
BIR-1 NIM-D
DTS-1 | NIM-G
G2 NIM-L
GSP-1 NIM-N
PCC-1 f NIM-P
OLO-1 | NIM-§
RGM-1
W-1 JAPAN
GXR-1 JB-1
\_ JB2
NBS CEMENTS 1G-1
NBS 633 RED JA-1
NBS 634 GOLD |
NBS 635 BLUE CANADIAN
NBS 636 YELLOW 'MRG-1
NBS 637 PINK sY-2
NBS 638 GREEN SY-3
NBS 639 CLEAR
FRENCH
NBS ROCK : BE-N
NBS 688 | F-BIO
NBS 278 AN-G
NBS 81A GA
o NBS 91 UB-N
(N NBS 97

NBS 98
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ATTACHMENT B

XRF SAMPLE FORM
Requestor: Date Submined
File LD, PmmmCode:_.hNWSI(YIhD:__,,No.o!Samplu:
Majors (YN): Traces (Y/N):
Doyouwanmcheckwnpleufumeymrpm(?m:
Comments:

Date Qpenstor
Splitting .
Crushi
Shatterboxing
Fusing '
Analysis Complete
Data Reduction
Final Report
ANALYSIS WILL BE LISTED IN ORDER BELOW
Sample Fusion _
- No. . No. Description (Rock Type)
 Asalysis cootinned on Page 2

SAMPLE LOG SHEET

Samples received in Sample Prep Lab
' , Signature Date
Samples distributed to
' Signature Date

NNWSI

AD fused discs will be returned anless otherwise spectfied,

ESS-1 Form 2 (September 1928)



