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DISCLAIMER 
By accessing and using the Alberta Energy website to download or otherwise obtain a scanned mineral 
assessment report, you (“User”) agree to be bound by the following terms and conditions: 
a)  Each scanned mineral assessment report that is downloaded or otherwise obtained from Alberta 

Energy is provided “AS IS”, with no warranties or representations of any kind whatsoever from Her 
Majesty the Queen in Right of Alberta, as represented by the Minister of Energy (“Minister”), 
expressed or implied, including, but not limited to, no warranties or other representations from the 
Minister, regarding the content, accuracy, reliability, use or results from the use of or the integrity, 
completeness, quality or legibility of each such scanned mineral  assessment report; 

b)  To the fullest extent permitted by applicable laws, the Minister hereby expressly disclaims, and is 
released from, liability and responsibility for all warranties and conditions, expressed or implied, in 
relation to each scanned mineral assessment report shown or displayed on the Alberta Energy website 
including but not limited to warranties as to the satisfactory quality of or the fitness of the scanned 
mineral assessment report for a particular purpose and warranties as to the non-infringement or other 
non-violation of the proprietary rights held by any third party in respect of the scanned mineral 
assessment report; 

c)  To the fullest extent permitted by applicable law, the Minister, and the Minister’s employees and 
agents, exclude and disclaim liability to the User for losses and damages of whatsoever nature and 
howsoever arising including, without limitation, any direct, indirect, special, consequential, punitive or 
incidental damages, loss of use, loss of data, loss caused by a virus, loss of income or profit, claims of 
third parties, even if Alberta Energy have been advised of the possibility of such damages or losses, 
arising out of or in connection with the use of the Alberta Energy website, including the accessing or 
downloading of the scanned mineral assessment report and the use for any purpose of the scanned 
mineral assessment report so downloaded or retrieved. 

d)  User agrees to indemnify and hold harmless the Minister, and the Minister’s employees and agents 
against and from any and all third party claims, losses, liabilities, demands, actions or proceedings 
related to the downloading, distribution, transmissions, storage, redistribution, reproduction or 
exploitation of each scanned mineral assessment report obtained by the User from Alberta Energy.  
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A Report and Background Information Pertinent 

To the Exploration and Analysis of the Bad Heart 

Sandstone on Permit 9396110003 

PART- B 

. 
-.. 

'I  

Ronald T. Owens 

October 13, 2010 



•1..i. 
•• 

\ 	 1t 

--:- f: 	I 
i •-4:t ;Ü 	L 

I 

- Him 

	
I. 	

, 

I 	 N 

- 

_ 	 • 

( 	\4 

'-i 
M 

ID 
	PKI 

_-'...t_' 	.'. 

- 	 - 	 — - 

Outlined in Black is Section 26-6-09-079 

r Pit one.isonlSDOó 448 meters north 
of the southern boundary & 624 mejers 
east of the western boundary. 

Pit Iwo is on LSD 08 682 meters north 
of the southern houndar' & 1228 meters 

k* 

. 

east or tnc WLII UVILUJQ. 

Pit one coordinates are UTM-1 I U 

36 600E 6182 20O 
Pit two coordinates are UTM-1 I U 

357204E 6182434N 

TIN 	 - 
- 

-•. 

A. The legal subdivisions 10, 11, 14 and 15 are shown in yellow and are excluded in this lease 
application. 

B. The area shown in blue is a lower elevation than the iron deposit.' 

C. The area shown in orange is iron bearing and appears quite consistent in its thickness based on 
backhoe pits 1, 2, 3 and 4, piling drill hole 6 and road cut 5. 
Sample sites 7 and S are outcrops exposed during pipeline excavations. Sample site 9 is a hand auger 
site that did show iron material, but couldn't penetrate to depth. 

Ii The area shown in magenta are LSD's 1,8, 9 and 16 - section 27-6-09079, and require drilling, 



S 
	 Summary of Work 

Much of the work done for me by Western Environmental Services Inc. is of a proprietary nature and is 

protected by a confidentiality agreement. Therefore, I cannot provide more than an outline and summary of 

their reports. 

Some of the lab work that I have personally completed in the interim includes: 

1) Seventeen thio-sulfide leaches (December 23, 2009 to January 25, 2010). 

2) Tabling of nineteen, one pound (454 gram) tests between January 27, 2009 and February 11, 

2010. 

3) Nineteen thio-sulfide leaches between February 11, 2010 and April 22, 2010, 

4) Fifty-eight-leaches using saturated salt and nitric acid between January 18, 2008 and June 23, 

2008- 

5) Thirty-three, one pound (454 gram) magnetic separations. 

0 	6) Twenty-seven, thirty gram leaches using lhio-sulfide between May 29, 2010 and August 7, 2010. 

7) Fifteen, thirty gram leaches using T6, a sulphur compound, between August 11, 2010 and 

September 9, 2010. 

8) Nine, fifteen gram fusions using the temperature controls pubirshed by ASAT. 

A total of 197 tests of matenals from separate and or blended horizons of the Bad Heart 

formations. 

The iron component of this deposit makes analysis for precious metals very difficult. This requires 

time and effort that many commercial laboratories are not inclined to invest. Also, leaching 

successfully requires a procedure that eliminates the iron first. 

Fire assaying can be successful if methods described in the A.S.A.T paper in Fart C of this report 

are followed along with additional techniques. 



. 	 May I draw attention to the Action Mining tabling results, shown in Section Seven. I intend to 

observe more tests of ore from the pit one location in early November, and will include the resut 

at that time. 

Precious metals have been recovered from the various locations described in the Chain of Custody 

Report by Dr. Terry Christopher. This encompasses an area that indicates a commercia{ly viable 

recovery program should be possible at present meta) prices- 0 

0 



Sample 

"Assay  Ana lysis 

#9 	- 

. 	

#11 

Repo WT: 	M 

Fcuveddate: 	9epl 

I 4 E RhiSN (.U1FT t p aIebov r m W is a rr th o ev, Sy? 

4y me  up 9 n the horen dscrii - dmpk. 

24-2X 	 F 

• 	, 	Loring Laboratories (Alberta) Ltd. 
29 Oe3vvrdjmud N r 

CIga Albi§ ,V 124W7 

I: 274-2771 2761 

S0001 :2QO Cerèfcd 

TO ALRTA METALLIC LTD. 
450752 St. Ponolw, AR 
T4J ¶J6 
E-nrnI: mcml 
Ph. 40•783-6487; Fax403..836566 

ttfl - Riu1 Own Certificate of Assay 

fileNo :361( 
Date 	Sept. 2412010 

iyer: Arex Tama'an 

and 	C ftj rt e d __ 
rORM 

I* 
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• 	
Loring Laboratories (Alberta) Ltd. 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

10001:2008 Certified 	 lornglabstelus.net  

TO: ALBERTA METALLICS LTD. 
4507-52 St. Ponoka, A 
T4J 1J6 
E-mail: mcml@telus.net  
Ph 403-783-6487, Fax403-783-6586 

File No :53496 
Date 	: Aug. 2712010 

Attn:Ron Owens 	 Certificate of Assay 

HEREBY CERTIFY that the above results are those assays 

made by me upon the herein described samples: 

Assayer: Alex Tamauan 

Rejects and pulps are reta ined for one month unless specific arrangements are made in advance. 

40 	
I 

FORM ASYC-015 
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• 	
Loring Laboratories (Alberta) Ltd. 

629 Beaverdam Road N-E.. 

Calgary Alberta T2K4W7 

Tel: 274-2777 Fax: 275-0541 

1S09(: 	Ll(J8 Certified 	 Ioringlabs@telus.net  

TO: ALBERTA METALLICS LTD. 
4507-52 St. Ponoka, A 
T4J 1J6 
E-mail: mcml@telus.net  
Ph: 403-783-6487. Fax403-783-6586 

Attn:Ron Owens 

File No :53496 
Date 	: Aug. 2712010 

Certificate of Assay 

I HEREBY CERTIFY that the above results are those assays 

made by me upon the herein described samples: 

Assayer: Alex Taniaian 

I 	Rejects and pulps are retained for one month unless specific arrangements are made in advance 
FORM ASYC-01 s 
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Loring Laboratories Ltd. 

29 Beaverdam Road N.E.,  

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

Ioringlabsitelus.net  

TO: ALBERTA METALLICS LTD. 	 File No :61411  
4507-52 St. Ponoka, AB 	 Date 	: Nov.11!2008 

T4J 1J6 	 Samples: Au-Bit 
E-mail: nicml@telus.net  
Ph: 403-783-6487; Fax403-783-6586 

Attn:Ron Owens 	 Certificate of Assay 

I HEREBY CERTIFY that the above results are those assays 

made by me upon the herein described samples: 

Assayer: Alex Tamaian • 	Rejects and pulps are retained for one month unless specific arrangements are made in advance. 	I 
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Loring Laboratories Ltd 
629 Beaverdam Road N.E., AL 	Calgary Alberta T2K4W7 

Tel: 214-2777 Fax: 275-0541 

Ioringlabs@telus.net  

 

0? 1-  

 

TO: ALBERTA METALLICS LTD. 	 File No 
4507-52 St. Ponoka, AB 	 Date 
T4J 1J6 	 Samples 
E-mail: ncml@telus.net  
Ph: 403-783-6487: Fax403-783-6586 

Attn:Ron Owens 	 Certificate of Assay 

51411 
Nov.1 112008 
Au-Bit 

I HEREBY CERTIFY that the above results are those assays 

made by me upon the herein described samples: 

Assayer: Alex Tamalan 

0 
	

[Rejects and pulps are retained for one month unless specific arrangements are made in advance. 
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Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K4W7 AL 	Tel: 274-2777 Fax: 275-0541 

IoringlabsteIus.net  

TO: ALBERTA METALLICS LTD. 	 File No :51084  
4507-52 St. Ponoka, AB 	 Date 	: aug.0712008 
T4J ie 	 Samples: Ag 
E-mail: mcml@telus.net  
Ph: 403-783-6487; Fax403-783-6586 

Attn:Ron Owens 	 Certificate of Assay 

I HEREBY CERTIFY that the above results are those assays 

made by me upon the herein described samples: 

Assayer Alex Tamaian 

. 

	

[Rejects and pulps are retained for one month unless specific arrangements are made in advance. 	I 
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Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K4W7 

OAL 	Tel: 274-2777 Fax: 275-0541 

IoringlabsiJteIus.net  

TO: ALBERTA METALLICS LTD. 	 File No :50723  

4507-52 St. Ponoka, AB 	 Date 	: April 23/2008 

T4J ie 	 Samples: Ag 

E-mail: rncml©telusnet 
Ph: 403-783-6487; Fax403-783-6586 

Attn:Ron Owens 	 Certificate of Assay 

I HEREBY CERTIFY that the above results are those assays 

made by me upon the herein described samples: 

Assayer: Alex Tamaian 

10 e ects  and pulps are retained for one month unless specific arrangements are made in advance. 	I 
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NO. 	 ipr. P3 20 	1;25F11 Fl 

. Loring Laboratories Ltd. 
III •IaYIcl Qsd N. 
Cody Abst. f2XW1 

_______________ 	 ' V4.?P7 FIX- 2794*4 

 

 

TO ALBERTA METALLCS LTD. 	 FU. No 
4&7-52 St.  Ponoka AR 	 Dii. 
14J1J6 	 Sampi.. 
E-mail - mcm1tIu€ct 

ci: 4034346481, Fax403.78356 

Aun Ron CKvenB 	 Certificate of Assay 

$0723 
April 22OO8 
Ag 

I WIR!IV CPWTFY tw the above results an tcu niSyS 

midi bV ni uor I h*riJn dr!bEI ilmOliL 

Asiiyer A'ex Thrnaten 

iect, a nd pups 	relm'ned %y 2i!0 mcntI u,ss ppcthc arrmsmiisa made in anT 

0 



F: 	JTi. 	 lpr, 23 23iO I.225P11 P1 

S Loring Laboratories Ltd. 
620 Bsr.rom Road N.e., 

Calgary AIb.ta 12K 4W? 

Iii. 74.7fl Fax; 2150541 

IorIngbteu.'w 

 

 

TO: ALBERTA METALLICS LTD. 	 File No 
4507-52 St. Pflbka. AB 	 Date 
T4J us 	 Samples 
E-ma mcm10ot.et 
Ph: 403-B3-6457: Fax40-783-6566 

Attn Ron Owens 	 Certificate of Assay 

50723 
April 2312008 
Ag 

HEPF!V UFFITiFY that the *QWe r.3UIti We thcs.esays 
made by no upon the herein dacrbc1 isarnplac 

Assayer: Alex Tamalan 

LFjecta and pups are retained _for one month unless spec ficaaerrièntsare made in advance 	J 

0 
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Loring Laboratories Ltd. 
629 Beaverdam Road N.E. 

Calgary Alberta T2K4W7 

Tel: 274-2777 Fax: 275-0541 

IoringIabscJtelus.flet 

TO: ALBERTA METALLICS LTD. 	 File No 

4507-52 St. Ponoka, AB 	 Date 

T4J 1,16 	 Samples 

Ph: 403-783-6487 Fax403-7836586 

Attn:Ron Owens 	 Certificate of Assay 

50614 
March 1212008 
Gold 

I HEREBY CERTIFY that the above results are those assays 

made by me upon the herein described samples: 

Assayer 

0 
	

Rejects and pulps are reta ined for one month unless specific arrangements are made in advance. 	I 
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FEEF1 
	

F-i.%' 1E 2008 1;5M El 

• 	 Loring Laboratories Ltd. 
6erd3moed N!., AL  CeIary Albrta T2K4W7 

T: 274.2717 Fix: 275-5i1 

IarIrçjIbjtj is ,rwt 

TO A1.BERTA METAL.LICS LTD. 	 F14 NO .506 14 
4507.52 St Ponoka, AS 	 Date 	: March 1212008 
T4J ijj 	 Samples: Gold 
Ph 4C.3-783-6487 -.Fac40.763-5586 

III Ron Owens 	 Certificate of Assay 

MRERY CERTIFY that the above rsiuIts * thoø •esry 
me by in, Lspon the herein d*crIbed ea,npIS 

Assayer 

Pejects and jups are retain ed for one rianth 	sp€cflc arranZment5 arrangement are made in advance__i 

• 



To: MR. RON OWENS 
407 - 52nd Street 

S 	Ponoka, Alberta 
T4J 1J6 A  ~'Z~7 L2 

File No 
Date 
Samples 
Project 

50018 
October 18, 2007 

Certificate of Assay 
Loring Laboratories Ltd. 
629 Beaverdarn Road. NE Calgary Alberta T2K 4W7 

Tel. (103)274-2777 F. (403)275-0611 

I HEREBY CERTIFY that the above results are those assays 

made by me upon the herein described samples: 
Assayer 

Rejects and pulps are retained for one month unless specific arrangements are made in advance. 	 I 

Page 1 of I 



_ 	 4' • 	
Loring Laboratories Ltd. 

629 Beaverdam Road NE., 
Calgary Alberta T2K4W7 

Tel: 274-2777 Fax: 275-0541 	 ___________________ 
IoringIabstelus.net  

	

TO: RON OWENS 
	

File No : 49709 

	

4507 - 52 St. 	 Date 	May 3, 2007 

	

Ponoka, Alberta 
	 Samples: Beads 

T4J 1J6 

Certificate of Assay 

Sample 	 Gold 	 P!atinjm 	 Pa!!adam 
	

Rhodium 

No. 	 Mg. 	 mg, 	 mg, 	 mg 1  

	

Sifverish Bead 
	

0.051 
	

<0.005 
	

<0.005 
	

<0.005 

01 Blac 
	

Bead 
	

0.041 
	

<0.005 
	

<0.005 
	

<0.005 

NOTE: IDue to the large amount of silver present, normal detection limits could not be attained. 

I HEREBY CERTIFY that the above results are those assays 
made by me upon the herein described samples: 

/Assayer 

I 	Rejects and pulps are retained for one month unless specific arrangements are made in advance. 	 I 
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FPCII 	 F'I> KO. : 	 Iaj. 30 2007 	 PI 	 - 

Loring Laboratories Ltd. 
88wrr5mflo,Id N.F, 

Calory Alberta T2I 4W7 

T[: 274.2777 27-041 
winglaboolejus,rw 	 Zt 

TO: RON OWENS 
4507 - 52 St 
	 File No 	4709 

Poncik 	bert 
	

Date 	May 3, 2007 
T4J 1J6 
	

SampieE 

Certificate of Assay 

I HEREBY CETIfl that he aboys reSults sm those assays PA M
__________

made by m upoi ti'e h.r,in detcrkIed sampiss

ver 

ejcts and puips are retained fQr One month un!e 	ecific arrangements are made in adv anoc, 



. 

el/29/2M 16:22 	403-275541 
	

LOR I N15 LBORATCP I ES 
	

FAI 01 

. 

Th : WL RON OWNS 
202 5201-52ndAvenue 
Ponoka. Alberta 
T4J IHe z LA\L~, 

Certificate of Assay 
Loring Laboratories Ltd. 
62,*mRQd NE G6WV Plbei1T2I4W7 

1 (403)274-2777 Fee 403)275-0541 

FIeNo 46311 
We 	January 29, 2003 
Samp les Rock Chip 
Project 

I HERy CERTIFY that the move r*sijtb a thoce assays  

mede by  Me upon the herein d.scrjbj earnpl.a: 

/Assayer 

R.ct wd_OS am rQtHl,d  fr one mj'i UnIMM spftft em m 

0 	 page I Of i 



To: MR. RON OWENS 
	

FileNo 44127 
201, 5201 -52nd Avenue 

	
Date 	September 6, 2001 

Ron oka, Alberta 
	

Samples 
T4JIH6 
	

Project 
RO.# 

Certificate of Assay 
Loring Laboratories Ltd. 
629 Beaverdarn Road, NE Ca'gary Alberta 12K 4W7 

Tel: 403)274-2777 Fax: (403)275-0541 

Sample No. 	 Au 	Pd 	Pt 
	

Rh 

	

mci/I 	mall 	mull 
	

cl/I 

"PGM Analysis" 

	

01-03-01 
	

<0.01 	<0.01 	<0.01 	<0.01 

	

01-03-02 
	

1.12 	<0.01 	<0.01 	<0.01 

NOTE: High iron content of solutions caused interferences at 
some wavelengths 

I HEREBY CERTIFY that the above results are those assays 
made by me upon the herein described samples 

ssayer ) 

Rejects and puips are retained for one month un'ess specific arrangements are made ri advance 

Page 1 of 1 
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ZL. 
Loring Laboratories Ltd. 

629 Beaverdam Road N E, 

Calgary Alberta 12K 4W7 

Tel 274-2777 Fax: 27540541 /1\ 
TO:MINERAL RECOVERY SYSTEMS 

201 - 5201 - 52 Ave. 
Ponoka, Alberta 
T4J 1H5 

Attn: Ron Owens 

FILE.43639 

DATE:Feb.02, 2001 

PGM ANALYSIS 

Cupel 	 Au 	 Pt 	 Pd 	 Rh 
No. 	 ug 	 ug 	 ug 	 ug 

003C 	 <015 	 <015 	 <0.15 	 <0.15 

	

4 
 

0.009D 	 30.70 	 <0.15 	 <0.15 	 <0.15 

219 	 0.19 	 <0.15 	 <0.15 	 <0.15 

210C 	 <015 	 <015 	 <0.15 	 <015 

lIE 	 <015 	 <0.15 	 <015 	 <015 

Vial 
Ron NV 

	

(2 Beads) 	 3.350 	 <015 	 <015 	 <015 

Note: Results expressed in Micrgrams detected in beads received from Mineral Recovery Systems. 

Certified by:  

.7 

0 
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AL7 Loring Laboratories Ltd. 
629 Beaverdam Road NE, 

Calgary Alberta T21< 4W7 

Tel: 274-2777 Fax: 275-0541 /t\ 
TO:MINERAL RECOVERY SYSTEMS 

	
FILE:43639 

201 - 5201 - 52 Ave. 
Ponoka, Alberta 
T4J 1H6 
	

DATE:Feb.02, 2001 

Attn: Ron Owens 

PGM ANALYSIS 

Cupel 	 Au 	 Pt 	 Pd 	 Rh 
No. 	 ug 	 ug 	 ug 	 ug 

003C 	 <0.15 	 <0.15 	 <0.15 	 <0.15 

4 
	

0-009D 	 30.70 	 <0.15 	 <0.15 	 <0.15 

219 	 0.19 	 <0.15 	 <0.15 	 <0.15 

210C 	 <0.15 	 <0.15 	 <0.15 	 0.15 

hF 	 <0.15 	 <0.15 	 <0.15 	 <0.15 

Vial 
Ron NV 

(2 Beads) 	 3.350 	 <0.15 	 <0.15 	 <0.15 

Note: Results expressed in Micrg rams detected in beads received from Mineral Recovery Systems. 

Certified by: 41 
0 





EnOwniental 
estem 

2442 Petersen Dr. 
Cheyenne WY 82309 

307-421-3711 

. 

Services Iric.  
Wafre 	 Mberal 

Ronald Owens 
45075 2 n" St. 
Ponoka, Alberta Canada t-4J1J6 

Bench scale testing using a WES proprietary process 
Conglomerate ore two kilo per batch 

Client 
	

Ronald Owens 
Sample 
	

Conglomerate 
Test size 
	

two kilo per batch 
Test 
	

FeSO4 Manufacturing and Recovery of Noble Metals 

The outline and results of the test are: 
Starting with two kilo of <60 Mesh ore 
1. L)igest the l-e 

a. crystallize and recovery of Fe804 (Copperas) 
2. Testing acid ensuring a propec iron barrier is maintained 
3. PGM ion shift leach 

a. Copper cementation 
4. Aqua regia digest 

a. gold recovery 
b. PGM recovery 

5. Silver leach 
a. Ag recovery 
b. Ag refining wash 
c. Ag digest 
d. PGM recovery 
e. Ag metal recovery 

6. Concentrating table 
a. High-line recovery 

0 
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August 21, 2007 

I 	 Summery 

WES tested the ore on a bench scaled recovery process that was developed by 
Robert J. Van Risseghem This process recovered metal from Mr. Owens Alberta ore 
with out the use of any inquart That recovered concentrates need to be re-refined to 
be commercially sold. I was able to repeat the process with consistency. I also feel 
that a competent metals lab can certify the process. 

Disclaimer Important Notice Results are obtained by use of our unique in-house procedures, which are proprietary to Robert Van 
Risseghe,m They are not likely to be repmdeable by other lab methods or standard anaVc techniques crop k,yed by others. 
Procedures detailed herein are not to be used 6w1hotit the permission of Mr Van Risseghem We disclaim responsibiiiiyto defend 
our methods except to client and then only as to general applicability to the ore presented by client We have not represented 
ourselves as a registered or licensed laboratory. Results are for the private use of Client and not for public dissemination. 

c

em 
Western Eental Services, Inc 

. 

. 

kIv ConIdentaI 





Nc• Cl 06 04:Clp 	Rber. Var Spssegnrn 

Robert V.icbein 
Prom Cit McGrew , 
Subject: MaiethJ C}&Ieriza1ici ad Operator infcnatioa 

About the Cator 
Robt A Miew BSEE. from Uvsty of Cokt4t. 

!zave M>at thirty -t 	yeats nmnixig Rewarch Labommes at the University of 

Cok,rado and the Cclorido School of M1ue! Aa the Dixector of the EI,n Mcrocc'e 
LabandonM I have exeeve knawledge in the ust of both Taainision and Scaiming 
Eecrov Mkrowopee emp)oying Wavdiw'gth and Enargy Düperirive X-RAY sxJy. 

wjqqTw Ch c- 
Tkir' neii& u zvød ftm the eavejqpts  and pd on a thrcc ctner carbon 
mount that bas had double stick carbon tape ufczed- Loose rgi4u.et ii removed and the 	- 

I* is p1wed w & JEOLW Snning EJectzoc Mlaoacoçe Mth Energy Dispmive  

aiiJyticaL ceput1ity. thing 25 KV &OXJW80M tage  dIft mica'oe is fóàiscd 

on a anfl axi. (20 uuare inoiiS) time thaituiMic XRaya iue gathered and 

idr*i'I -and p*l in their iiiattviduaJ d*5 with a 10 w per thanuel  AmmilnitY m 

t)w Norait d$&ion syein Tbew e1em&a as wsfl as the P(1ta am so up in a table of 

oIa. The c,mi*er thai Owapmw their cbiud  iniit*sitiea cc 
ch&rmej heua.tiae rtivg u aimts per thxir1 Te ww be*  w-e pittInii a ZAF 
(Z*ozrdc imitther, A-ibsorpUon factor, t1oiest) ftor riilhing in an awnic 
pce.m. Wei& prczd and a 1 -Sigma (figure of mcii) amLllni Siven. Depending on the  

W 

	

	 i-Sgnia value o zn givu a good IppccximaIioD oldie cow-em of the sainplin. A 
numb& of wmpled aeas am iootd at and chsxacterized in thia manner. 
This nd is aualitative analysis 3M hu t' us& by Otha R.e.rvbers M thii 
efibrft to rthre their poccasing tochxque' in rovery ofPGMs. The vatum have 

u&iatly bn &OCUrxW  in deiioa &d camwvwbve whcii the final product is 
krthcocing 

,beii k Mckew 

0 





Mineral Sample Material 

All the following tests were conducted on material from Site-0 1, 356 600 Easting and 
6182 200 Northing, UTM coordinates. 

fn August of 2003, a backhoe pit was excavated at this site and 25 pound samples were 
collected, in one.-foot increments. Leach-fusion tests are therefore identified as 
1r_2' 2_3r, etc. 

The sample material is a twelve foot thickness of the Bad Heart Sandstone, in which the 
upper seven feet contain some oolites. The next one and one-half feet are a cemented 

40 	conglomerate 

The remaining three and one-half feet degrade into an iron poor sandstone which bottoms 
in a mudstone 

. 

. 



0 
Colorado School of Mines 

vamussegnern 1eLuveLy it i r..ui 

0 
Accelerating Voltage: 25 KeV 
Live Time: 	30 seconds 

Take Off Angle: 37.8797 0  
Dead Time: 	13.168 

4 
Page 1 



Wed Oct 11 09:14:00 2006 

iRisseghem Recovery # 1 Run 1 

Refit _Na-K' _Na-K" _Mg-K' _Mg-K" _Cl-K' 
Refit _O -K" -Fe-L"_Al-K" _S -K" _Ai.i-L 
Refit _Ru-L 
Filter Fit Method 
Chi-sqd 	1.58 	Livetime = 30.0 Sec. 
Standardless Analysis 

_Cl-K" _K -K' _K -K" Au-L' -Au-L" _Pt-
_Os-L _Re-L 

Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 14 +1- 	26 

o -K 
Fe-L 
Na - K 
Mg - K 
Al-K 
Si-K 
S -K 
CI-K 
K -K 
Fe - K 
Au-L 
Pt-b 
Ir-L 
Os-L 
Re - L 

- L 
- L 

Rh - L 
Ru - L 

Element 

Na - K 
Mg-K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au - L 
Pt-L 
Ir-b 
Os-b 
Re-b 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Total 

0.00399 +1- 0.00057 
0.00269 +1- 0.00066 
0.02629 +1- 0.00099 
0.14093 -i- f -  0.00291 
0.03483 0.00126 
0.00365 +7- 0.00099 
0.01208 +7- 0.00139 
0.65415 0.01154 
0.00000 -t-/- 0.00001 
0.00483 -i-f- 0.00998 
0.00402 +7- 0.00879 
0.00000 i- f -  0.00001 
0.00000 +7- 0.00001 
0.08475 +1- 0.00568 
0.01367 +7- 0.00557 
0.01411 +7- 0.00427 
0.00000 +1- 0.00001 

k-ratio 	ZAF Atom 
(caic.) 
0.0030 	5.539 	3.14 
0.0020 	3.626 	1.31 
0.0197 	2.626 	8.35 
0.1054 	2.046 	33.49 
0.0261 	1.698 	6.02 
0.0027 	1.555 	0.52 
0.0090 	1.252 	1.26 
0.4894 	1.076 	41.10 
0.0000 	1.366 	0.00 
0.0036 	1.381 	0.11 
00030 	1.378 	0.09 
0.0000 	1.374 	0.00 
0.0000 	1.366 	0.00 
0.0634 	1.322 	3.39 
0.0102 	1.389 	0.58 
0.0106 	1.437 	0.64 
0.0000 	1.435 	0.00 

100.00 

11 	 41 

	

382 +1- 	47 

	

154 +1- 	22 

	

116 +1- 	28 
1243 +1- 	47 
6545 +1- 	135 
1493 +1- 	54 

	

140 +1- 	38 

	

410 +1- 	47 

	

11114 +1- 	196 

	

0 +1- 	0 

	

30 +1- 	63 

	

27 i-/- 	60 

	

0+/- 	0 

	

0 +1- 	0 
1805 4- ! - 	121 

	

297 +1- 	121 

	

324 4- / - 	98 

	

0 +1- 	0 
Element Wt % Err. 

wt % 	(1-Sigma) 
1.65 	 0.24 
0.73 	+1- 0.18 
5.17 	-i- f -  0.20 

	

21.58 	+1- 0.45 
4.42 	 016 
0.42 	 0.12 
1.13 	-i-f- 0.13 

	

52.66 	+1- 093 
0.00 	+1- 000 
0.50 	+7- 103 
0.41 	+1- 091 
0.00 	+1- 0.00 
0.00 	+1- 000 
838 	+1- 056 
1.42 	 0.58 
1.52 	-i-/- 0.46 
0.00 	+1- 0.00 

100.00 

0 



Wed Oct 11 09:15:40 2006 

Risseghem Recovery # 1 Run 2 

efit Na-K' Na - K" Mg-K' Mg-K" Cl-K' Cl-K" K -K' K -K" Au-L' Au-L" Pt-
Refit Ic -K' _A1-K" S -K" _Pt-L _Ir-L 
Filter Fit Method 
Chi-sqd = 1.33 	Livetime = 30.0 Sec. 
Staridardless Analysis 
Element Relative 	Error 	Net 	Error 

ft - ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	---- 	 --- 	 221 +1- 	23 

	

0 -K 	--- 	 --- 	 1921 +1- 	65 

	

Fe-L 	--- 	 --- 	 546 	80 

	

Na-K 	0.00505 +1- 0.00057 	204 +1- 	23 

	

Mg-K 	0.00281 +1- 0.00062 	126 +1- 	28 

	

Al-K 	0.02606 +1- 0.00099 	1294 	49 

	

Si-K 	0.14194 -i-/- 0.00287 	6918 +/- 	140 

	

S -K 	0.03970 +/- 0.00129 	1786 +1- 	58 

	

Cl-K 	0.00435 +1- 000109 	175 	44 

	

K -K 	0.01168 +1- 0.00140 	417 	50 

	

Fe-K 	0.62336 +7- 0.01116 	11114 	199 

	

Au-L 	000373 	0.00949 	 22 +7- 	56 

	

Pt-L 	0.00000 	000001 	 0 +1- 	0 

	

Ir-L 	000000 -1- 0.00001 	 0  

	

Os-L 	0.00191 	0.00861 	 14 	65 

	

Re-L 	0.01253 	0.00764 	101 +1- 	61 

	

Ag-L 	0.09624 +7- 0.00613 	2151 +1- 	137 

	

d-L 	0.01864 +1- 0.00684 	425 +1- 	156 

	

h-L 	0.01050 ~ 1- 0.00635 	253 ~ 1- 	153 

	

u-L 	0.00151 -i-/- 0.00570 	 37 1- / - 	139 

	

Element k-ratio 	ZAF Atom % Element Wt % Err. 

	

(calc.) 	 Wt 	(1-Sigma) 

	

Na-K 	0.0037 	5.394 	3.85 	2.02 	+1- 0.23 

	

Mg-K 	0.0021 	3.562 	1.34 	0.74 	-i-I- 0.16 

	

Al-K 	0.0193 	2.586 	8.13 	5.00 	-e-/- 0.19 

	

Si-K 	0.1053 	2.019 	33.20 	21.25 	0.43 

	

S -K 	0.0294 	1.695 	6.83 	4.99 	+1- 0.16 

	

Cl-K 	0.0032 	1.564 	0.62 	0.50 	+1- 0.13 

	

K -K 	0.0087 	1.261 	1.23 	109 	0.13 

	

Fe-K 	0.4623 	1.077 	39.13 	49.80 	+1- 089 

	

Au-L 	0.0028 	1372 	0.08 	0.38 	+1- 0.97 

	

Pt-L 	0.0000 	1.364 	0.00 	000 	4-7-- 0.00 

	

Ir-L 	0.0000 	1.362 	0.00 	0.00 	0.00 

	

Os-L 	0.0014 	1.376 	0.05 	0.20 	+1- 088 

	

Re-L 	0.0093 	1.365 	0.30 	1.27 	i-/ -  0.77 

	

Ag-L 	0.0714 	1.335 	3.88 	9.53 	i-I-- 0.61 

	

Pd-L 	0.0138 	1.401 	0.80 	1.94 	-i-I- 0.71 

	

Rh-L 	0.0078 	1.447 	0.48 	1.13 	0.68 

	

Ru-L 	0.0011 	1.530 	0.07 	0.17 	0.65 

	

Total 	 100.00 100.00 

0 



Wed Oct 11 09:17:10 2006 

or RissegheTn Recovery # 1 Run 3 

Petit _Na-K' _Na-K" -Mg-K' _Mg-K" _Cl-KT _ClK" _K -K' _K -K" _Au-L' _Au-L" -Pt - 

Refit _C -K' _O -K" Fe-L' Fe-L" S -KII _Au-L _Pt-L _Ir-L _Os-L _Re-L 	Ru- 

Filter Fit Method 
Chi-sqd 	205 	Livetilfle = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 156 i-/ - 	20 

0 -K 	--- 	 --- 	 1938 +1- 	41 

Fe-L 	--- 	 --- 	 442 +7- 	48 

Na-K 	000452 +1- 0.00055 	 189 +1- 	23 

Mg-K 	0.00292 +1- 000071 	 136 	 33 

Al-K 	0.02783 +1- 0.00207 	1437 +7- 	107 

Si-K 	0.13257 +/- 0.00298 	6721 +1- 	151 

S -K 	0.03800 +1- 0.00126 	1778 +1- 	59 

CI-K 	0.00514 +1- 0.00098 	 216 	 41 

K -K 	001531 -4-/- 0.00140 	 568 +1- 	52 

Fe-K 	0.64854 -i-/- 0.01116 	12027 -4-/- 	207 

Au-L 	0.00000 -4-7- 0.00001 	 0 i-/ -- 	0 

Pt-L 	0.00000 +7- 0.00001 	 0 +7- 	0 

Ir-L 	0.00000 +1- 0.00001 	 0 -*-/- 	0 

Os-L 	0L00000 --/- 0.00001 	 0 i-/- 	0 

Re-L 	0.00000 +1- 0.00001 	 0 +7- 	0 

Ag-L 	0.10023 +7- 0.00572 	2331 +1- 	133 

.

Pd-L 0.01585 +1- 000552 376 -i-/- 131 
Rh-L 0.00910 0.00423 228 +7- 106 

Ru-L 0.00000 +1- 0.00001 0 +1- 0 
Element k-ratio ZAF Atom % Element Wt % Err. 

(calc.) 	 Wt % 	(1-Sigma) 

Na-K 	0.0034 	5.555 	3.55 	1.88 	+1- 0.23 

Mg-K 	0.0022 	3.646 	1.42 	0.79 	-4-/- 0.19 

Al-K 	0.0208 	2.641 	8.86 	5.49 	+7- 0.41 

Si-K 	0.0991 	2.063 	31.68 	2L44 	i-I- 0.46 

S -K 	0.0284 	1.669 	6.44 	4.74 	+1- 0.16 

Cl-K 	0.0038 	1.536 	0.72 	0.59 	+1- 0.11 

K -K 	0.0114 	1.237 	1.58 	1.42 	+7- 0.13 

Fe-K 	0.4846 	1.078 	40.72 	52.25 	+7- 0.90 

Au-L 	0.0000 	1.366 	0.00 	0.00 	+1- 0.00 

Pt-L 	0.0000 	1.370 	0.00 	0.00 	+/- 0.00 

Ir-L 	0.0000 	1.369 	0.00 	0.00 	i-/- 0.00 

Os-L 	0.0000 	1.374 	0.00 	0.00 	+7- 0.00 

Re-L 	0.0000 	1.366 	0.00 	0.00 	-i-/- 0.00 

Ag-L 	0.0749 	1.310 	3.96 	9.81 	+/- 0.56 

Pd-li 	0.0118 	1.377 	0.67 	1.63 	+/- 0.57 

Rh-L 	0.0068 	1.420 	0.41 	0.97 	-'-/- 0.45 

Ru-L 	0.0000 	1.418 	0.00 	0.00 	+7- 0.00 

Total 	 100.00 100.00 

0 



Wed Oct 11 09:18:36 2006 

iRisseghelfl Recovery # 1 Run 4 

Refit _M9-K' _Mg-K" _C1-K' _C1-K" _Au--L' 
Refit _C -K' _Fe-L" _Na-K" _Pt-L _Ir-L 

Filter Fit Method 
Chi-sqd = 1.33 	Livetime = 30.0 Sec. 
st-nr1rd1ess Analysis 

_An-L" _Pt-L' _Pt-L" _Ir-L' _Ir-L" _Os-
_Re-L _Rh-L Ru-L 

Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 299 +1- 	21 

O -K 
Fe-LA 
Na-K 
Mg - K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 

d-L  h-L 
Ru - LA 

Element 

Na-K 
Mg-K 
Al-K 
Si-K 
S -K 
CI-K 
K -K 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re-LA 
Ag-LA 
Pd- L 
Rh - LA 
Ru - L 
Total 

0.00524 	0.00049 
0.00197 +7- 0.00066 
0.02910 +1- 000150 
0.14824 +1- 0.00249 
0.03910 +1- 0.00188 
0.00578 4/- 0.00091 
0.01747 +7- 0.00259 
065937 i-/- 0.0101 
000286 +1- 0.00926 
0.00000 #/- 0.00001 
0.00000 +1- 0.00001 
0.01317 +7- 0.00774 
0.00000 +1- 0.00001 
0.07108 +1- 0.00453 
0.00662 +7- 0.00366 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 

k-ratio 	ZAF Atom % 
(caic.) 
0.0039 	5.447 	3.90 
0.0015 	3.587 	0.91 
0.0216 	2590 	8.78 
0.1099 	2.038 	33.82 
0.0290 	1.726 	6.62 
0.0043 	1.589 	0.81 
0.0129 	1.252 	1.76 
0.4887 	1.077 	3997 
0.0021 	1.385 	0.06 
0.0000 	1.377 	0.00 
0.0000 	1.375 	0.00 
0.0098 	1.388 	0.30 
0.0000 	1.372 	0.00 
0.0527 	1.348 	2.79 
0.0049 	1.421 	0.28 
0.0000 	1.384 	0.00 
00000 	1.463 	0.00 

100.00 

2073 +1- 	54 

	

451 +1- 	47 

	

212 +1- 	20 

	

89 +7- 	30 
1453 	 75 
7273 +7- 	122 
1770 +1- 	85 

	

234 +7- 	37 

	

626 -i-/- 	93 

	

11832 i-/- 	194 

	

17 -'-1- 	56 

	

0 -t-/ - 	0 

	

0 +1- 	0 

	

97 +1- 	57 

	

0 +7- 	0 
1599 i-/ - 	102 

	

152 +1- 	84 

	

0 +1- 	0 

	

0 +7- 	0 
Element Wt % Err. 

Wt R. 	(1-Sigma) 
2.11 	+1- 0.20 
0.52 	-i-/- 0.18 
5.59 	+1- 0.29 

22.39 	+1- 0.38 
5.00 	+7- 0.24 
0.68 	+7- 0.11 
1.62 	+7- 0.24 

52.63 	+1- 0.86 
029 	+1- 0.95 
0.00 	+7- 0.00 
0.00 	+1- 0.00 
135 	+7- 0.80 
0.00 	+1- 0.00 
7.10 	 0.45 
0.70 	 0.39 
0.00 	+1- 0.00 
0.00 	+7- 0.00 

100.00 

0 



Wed Oct 11 09:20:02 2006 

iRisseghem Recovery # 1 Run 5 

Refit _Na-K' _Lqa-K" _Mg-K' _Mg-K" _C1-K' 
Refit _C -K' _O -K" j-K" _S -K" _Pt-L 
Filter Fit Method 
Chi-sqd = 1.45 	Livetime 	30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 

k-ratio (i-Sigma) 
C -K 
O -K 
Fe-L 
Na-K 
Mg - K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe - K 
Au - L 
Pt-L 
Ir-L 
Os - L 
Re-L 
Ag-L 

,d-L  h-L 
Ru - L 

Element 

Na-K 
Mg-K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re-L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Total 

Net 	Error 
Counts (1-Sigma) 

	

343 	 26 
2450 +7- 	49 

	

652 +7- 	86 

	

287 +7- 	26 

	

239 +7- 	33 
1860 +1- 	56 
9571 +1- 	162 
1855 +7- 	62 

	

138 +1- 	44 

	

451 +7- 	51 

	

12005 +1- 	205 

	

5 +1- 	69 

	

0 +/- 	U 

	

0 +7- 	0 

	

0 	 0 

	

0 +7- 	0 
2244 +1- 	132 

	

270 +1- 	134 

	

328 +/- 	110 

	

0 +7- 	0 
Element Wt % Err. 

Wt % 	(1-Sigma) 
2.39 	+1- 0.22 
1.18 	+1- 0.16 
6.13 	+1- 0.18 

25.62 	 0.43 
4.64 	 0.16 
0.35 	+7- 0.11 
1.04 	+1- 0.12 

47.46 	+1- 0.81 
0.06 	+1- 0.93 
0.00 	+7- 0.00 
0.00 	+7- 0.00 
0.00 	+/- 0.00 
0.00 	+1- 0.00 
8.75 	+1- 0.51 
1.08 	+1- 0.54 
1.29 	+1- 0.43 
0.00 	+1- 0.00 

100-00 

_Cl-K" _K -K' _K -K" -Au-L' -Au-L" _Pt-
_Ir-L _Os-L Re-L _Ru-L 

0.00647 +1- 0.00059 
0.00481 +1- 0.00067 

	

0.03396 	0.00102 

	

0.17796 	0.00301 
0.03738 +/- 0.00125 
0.00311 +7- 0.00099 
0.01145 +1- 000130 
0.61027 +1- 0.01042 

	

0.00061 	0.00937 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.00000 -4-/- 0.00001 
0.00000 +1- 0.00001 
0.09095 +1- 0.00535 
0.01069 +1- 0.00533 
0.01233 +1- 0.00414 
0.00000 +1- 0.00001 

k-ratio 	ZAF Atom % 
(caic.) 

	

0.0046 	5.171 	4.29 

	

0.0034 	3.437 	2.00 

	

0.0243 	2.523 	9.35 

	

0.1273 	2.013 	37.58 

	

0.0267 	1.737 	5.97 

	

0.0022 	1.589 	0.41 

	

0.0082 	1.266 	1.09 

	

0.4364 	1.088 	35.01 

	

0.0004 	1.390 	0.01 

	

0.0000 	1.378 	0.00 

	

0.0000 	1.376 	0.00 

	

0.0000 	1.380 	0.00 

	

0.0000 	1.371 	0.00 

	

0.0650 	1.345 	3.34 

	

0.0076 	1.415 	0.42 

	

0.0088 	1.466 	0.52 

	

0.0000 	1.461 	0.00 
100.00 

0 
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Wed Oct 11 09:23:07 2006 

•Rissehem Recovery # 3 Run 1 

Refit _Fe-L' FeL!r _Mg-K' _Mg-K" Al-K' AI-K" _C1-K' _Cl-K" _K -K' _K -K" -Fe-

Refit C -K' Fe-L _Ir-L _Os-L _Re-L _Pd-L _Rh-L _Ru-L 
Filter Fit Method 
Chi-sqd = 1.44 	Livetime = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 345 -i-/- 	24 

0 -K 	--- 	 --- 	 620 +7- 	35 

Fe-L 	--- 	 --- 	 0 +1- 	0 

Na-K 	0.03016 +1- 0.00121 	1251 +7- 	50 

Mg-K 	0.00026 +/- 0.00067 	 12 +1- 	31 

Al-K 	0.00188 +1- 0.00059 	 97 -i-/- 	30 

Si-K 	0.00661 /- 0.00113 	 333 +/- 	57 

S -K 	0.29613 +1- 0.00386 	13722 +/- 	179 

Cl-K 	0.01182 +1- 0.00135 	 491 +1- 	56 

K -K 	000316 	0.00183 	 116 +1- 	67 

Fe-K 	0.02155 -i-/- 0.00267 	 397 -i-/ - 	49 

Au-L 	000806 +7- 0.01118 	 50 +1- 	69 

Pt-L 	0.00357 -4-/-- 0.01057 	 25 +1- 	74 

Ir--L 	0.00000 +1- 0.00001 	 0 +1- 	0 

Os-L 	0.00000 +1- 0.00001 	 0 +7- 	0 

Re-L 	0.00000 +7- 0.00001 	 0 i-/- 	0 

Ag-L 	0.61681 +7- 0.01285 	14209 	296 

6Pd-L 0.00000 +7- 0.00001 0 +1- 0 

Rh-L 0.00000 +1- 0.00001 0 +1- 0 

P.u-L 0.00000 +1- 0.00001 0 +1- 0 

Element k-ratio 	ZAF Atom % Element Wt % Err. 

(cab.) 	 Wt % 	(1-Sigma) 

Na-K 	0.0220 	4.004 	20.37 	8.83 	+7- 0.35 

Mg-K 	00002 	3.092 	0.13 	0.06 	+1- 0.15 

Al-K 	0.0014 	2.295 	0.62 	0.31 	+1- 0.10 

Si-K 	0.0048 	1.707 	1.56 	0.82 	+1- 0.14 

S -K 	0.2165 	1.231 	44.08 	26.64 	-i- i -  0.35 

Cl-K 	0.0086 	1.479 	1.91 	1.28 	+1- 0.15 

K -K 	0.0023 	1.214 	0.38 	0.28 	-4-/- 0.16 

Fe-K 	0.0158 	1.133 	170 	1.79 	+7- 0.22 

Au-L 	0.0059 	1.275 	0.20 	0.75 	 1.04 

Pt-L 	00026 	1.277 	009 	0.33 	+1- 0.99 

Ir-L 	0.0000 	1.264 	0.00 	0.00 	+1- 0.00 

Os-L 	0.0000 	1.267 	0.00 	0.00 	+1- 0.00 

Re-L 	0.0000 	1.257 	0.00 	000 	 0.00 

Ag-L 	0.4509 	1.307 	28.97 	58.91 	+1- 1.23 

Pd-L 	0.0000 	1.380 	0.00 	0.00 	+1- 0.00 

Rh-L 	00000 	1.414 	0.00 	0.00 	+7- 0.00 

Ru-L 	0.0000 	1.463 	0.00 	0.00 	 0.00 

Total 	 100.00 100.00 

0 



Wed Oct 11 0929:54 2006 

w isseghem Recovery # 3 Run 2 

Refit _Fe-L' _Fe-L" -Mg-K' _Mg-K" _A1-K' _A1-K" Si-K' _Si-K' ...C1-K 	C1-K" _.K - 

Refit K -K _Pt-L _Os-L Re-L _Pd-L _Ru-L 
Filter Fit Method 
Chi-sqd = 0.98 	Livetirne 	30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 --- 	 1282 +1- 	47 

	

0 -K 	--- 	 --- 	 638 	 65 

	

Fe-L 	--- 	 ---- 	 17 -i-/- 	49 

	

Na-K 	0.03138 +1- 0.00170 	1271 +1- 	69 

	

Mg-K 	0.00113 i-/- 0.00089 	 52 1- 	41 

	

Al-K 	0.00316 	0.00070 	 158 +1- 	35 

	

Si-K 	0.00367 +/- 0.00080 	 181 +1- 	39 

	

S -K 	0.29543 +1- 0.00440 	13366 +1- 	199 

	

Cl-K 	0.01539 +1- 0.00161 	 624 +/- 	65 

	

K -K 	000000 +1- 0.00001 	 0 +1- 	0 

	

Fe-K 	0.00563 	0.00273 	 102 +1- 	49 

	

Au-L 	0.00438 +1- 0.01162 	 27 	 71 

	

Pt-L 	0.00000 +7- 0.00001 	 0 +1- 	0 

	

Ir-L 	0.00973 +1- 0.01044 	 70 	 75 

	

Qs-L 	0.00000 -4-/- 0.00001 	 0 	 0 

	

Re-L 	0.00000 -F/- 0.00001 	 0 +1- 	0 

	

Ag-L 	0.62396 +1- 0.01480 	14036 -'-1- 	333 

W
-L 0.00000 +1- 0.00001 0 +7- 0 

-L 0.00614 +7- 0.00482 150 +1- 118 

Ru-L 0.00000 +1- 0.00001 0 +J- 0 
Element k-ratio ZAF Atom % Element Wt t Err. 

(caic.) 	 Wt % 	(i-Sigma) 

	

Na-K 	0.0228 	3.949 	20.86 	9.01 	+1- 0.49 

	

Mg-K 	0.0008 	3.067 	0.55 	0.25 	-'-I- 0.20 

	

Al-K 	0.0023 	2.287 	1.04 	0.53 	+/- 0.12 

	

Si-K 	0.0027 	1.706 	0.86 	0.46 	+1- 0.10 

	

S -K 	0.2148 	1.228 	43.80 	26.38 	+1- 0.39 

	

Cl-K 	0.0112 	1.477 	2.48 	1.65 	+/- 0.17 

	

K -K 	0.0000 	1.224 	0.00 	0.00 	+1- 0.00 

	

Fe-K 	0.0041 	1.133 	0.44 	0.46 	+7- 0.23 

	

Au-L 	0.0032 	1.272 	0.11 	0.40 	+1- 1.07 

	

Pt-L 	00000 	1.264 	0.00 	0.00 	 0.00 

	

Ir-L 	0.0071 	1.269 	0.25 	0.90 	+1- 0.96 

	

Os-L 	0.0000 	1.263 	0.00 	0.00 	i-/- 0.00 

	

Re-L 	0.0000 	1.253 	0.00 	0.00 	+1- 0.00 

	

Ag-L 	0.4536 	1.308 	29.28 	59.34 	+1- 1.41 

	

Pd-L 	00000 	1.381 	0.00 	0.00 	+1- 0.00 

	

Rh-L 	0.0045 	1.403 	0.32 	0.63 	+1- 0.49 

	

Ru-L 	0.0000 	1.462 	0.00 	000 	+1- 0.00 

Total 	 100.00 100.00 

0 



Wed Oct 11 09:32:43 2006 

Visseghem Recovery # 3 Run 3 

Refit _Fe-L' -Fe-L" J1gK! _MgKu _Al-K' A1-K" Si-K' -Si-K" _C1-K' C1-K 	K - 

Refit _C -K' _Fe-L _Au-L _1r-L Os-L _Re-L 
Filter Fit Method 
Chi-sqd = 1.10 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 ---- 	 377 +1- 	27 

O -K 	--- 	 --- 	 +1-. 	41 

Fe-L 
Na-K 
Mg - K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os - L 
Re-L 
A-L 

Ru - L 
Element 

Na-K 
Mg-K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Total 

0.03580 +7- 0.00158 
0.00190 +1- 0.00082 
0.00289 +1- 0.00066 
0.00536 +1- 0.00078 
0.29452 +1- 0.00449 
0.01115 -i-/ -  0.00196 
0.00233 +/- 0.00207 
0.01282 +1- 0.00293 
0.00000 +1- 0.00001 
0.01021 1- 0.01084 
0.00000 +1- 0.00001 
0.00000 +7- 0.00001 
0.00000 +1- 0.00001 
0.61137 -i-/- 0.02049 
0.00022 +1- 0.01496 
0.00876 i-/- 0.01288 
0.00266 -4- 7 -  0.01206 

k-ratio ZAP Atom 
(calc.) 

	

0.0258 	3.933 	22.93 

	

0.0014 	3.104 	0.91 

	

0.0021 	2.315 	0.93 

	

0.0039 	1.723 	1.23 

	

0.2122 	1.233 	42.42 

	

0.0080 	1.478 	1.74 

	

0.0017 	1.224 	0.27 

	

0.0092 	1.134 	0.97 

	

0.0000 	1.265 	0.00 

	

0.0074 	1.278 	0.25 

	

0.0000 	1.264 	0.00 

	

00000 	1.266 	0.00 

	

00000 	1.256 	0.00 

	

0.4404 	1.307 	27.74 

	

0.0002 	1.368 	0.01 

	

0.0063 	1.406 	0.45 

	

0.0019 	1.452 	0.14 
100.00 

	

-- 0 	 0 

	

1405 +1- 	62 

	

83 	 36 

	

140 +1- 	32 

	

256 +1- 	37 

	

12924 +1- 	197 

	

439 +/- 	77 

	

81 +/- 	72 

	

224 +1- 	51 

	

0 +1- 	0 

	

65 +7- 	69 

	

0 +/- 	0 

	

0 +7- 	0 

	

0 +7- 	0 

	

13338 +1- 	447 

	

5 +7- 	343 

	

206 +1- 	303 

	

63 +1- 	285 
Element Wt W Err. 

Wt 	(1-Sigma) 

	

10.14 	 0.45 

	

0.42 	-4-/- 0.18 

	

048 	+1- 0.11 

	

0.67 	 0.10 

	

26.16 	+7- 0.40 

	

1.19 	+7- 0.21 

	

0.21 	+7- 0.18 

	

1.05 	 0.24 

	

0.00 	 0.00 

	

0.94 	-i-I- 1.00 

	

0.00 	 0.00 

	

0.00 	+7- 0.00 

	

0.00 	+1- 0.00 

	

57.56 	+1- 1.93 

	

0.02 	+/.- 1.47 

	

0.89 	 1.30 

	

0.28 	 1.26 
100.00 

0 



Wed Oct 11 09:35:12 2006 

Visseghem Recovery t 3 Run 4 

Refit -Fe-L' -Fe-L" _Mg-K' _Mg-K 16  _A1-K' -Al-K" -Si-K' _Si-K" _C1-K' _C1-K" _K - 

Refit _Fe-L ja-K" K -K _Pd-L Rh-L _Ru-L 
Filter Fit Method 
Chi-sqd = 1.11 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

ft-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	-- - 	 627 4-I- 

O -K 
Fe-L 
Na-K 
Mg-K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re - L 
Ag-L 

d-L  h-L 
Ru - L 

Element 

Na-K 
Mg - K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au - L 
Pt-L 
Yr-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Total 

0.03169 +1- 0.00098 
0.00151 +1- 0.00078 
0.00230 -i-/- 000071 
0.00646 +1- 0.00083 
0.27792 1- 0.00444 
0.01046 +/- 0.00163 
0.00000 +1- 0.00001 
0.01349 +1- 000304 
0.00134 +1- 0.01301 
0.00052 +1- 0.01333 
3.00737 -i-I- 0.01186 
002298 +/- 0.01157 
0.01344 +1- 0.01004 
0.61052 +1- 0.01550 
0.00000 +/- 0.00001 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 

	

k-ratio 	ZAF Atom 
(caic -) 

	

0.0227 	3.931 	21.05 

	

0.0011 	3.351 	0.74 

	

0.0016 	2.281 	0.75 

	

0.0046 	1.700 	1.52 

	

0.1990 	1.272 	42.84 

	

0.0075 	1.509 	1.73 

	

0.0000 	1.230 	0.00 

	

0.0097 	1.125 	1.06 

	

0.0010 	1.265 	0.03 

	

3.0004 	1.267 	0.01 

	

0.0053 	1.263 	0.19 

	

0.0165 	1.265 	3.59 

	

0.0096 	1.255 	0.35 

	

0.4371 	1.325 	2914 

	

0.0000 	1.398 	0.00 

	

0.0000 	1.436 	0.00 

	

0.0000 	1.489 	0.30 
100-00 

632 

	

0 +1- 	0 

	

1129 +1- 	35 

	

60 +1- 	31 

	

102 +1- 	31 

	

279 1-1- 	36 

	

11070 +1- 	177 

	

374 +1- 	58 

	

0 +1- 	0 

	

214 +1- 	48 

	

7+/ - 	72 

	

3 +1- 	83 

	

47 4/- 	75 

	

149 +7- 	75 

	

95 +/- 	71 

	

12090 +1- 	307 

	

0 +1- 	0 

	

0 +/- 	0 

	

0+7- 	0 
Element Wt % Err. 

Wt % 	(1-Sigma) 
8.92 	i-/- 0.28 
033 	+1- 017 
0.38 	+1- 0.12 
0.79 	+1- 0.10 

	

25.31 	+1- 0.40 
1.13 	+1- 0.18 
0.00 	 0.00 
1.09 	 0.24 
0.12 	+7- 1.18 
0.05 	+7- 1.21 
0.67 	+1- 1.07 
2.08 	 1.05 
121 	+1- 0.90 

	

57.94 	 1.47 
0.00 	+7- 0.00 
0.00 	 0.00 
0.00 	+1- 0.00 

100.00 

0 



Wed Oct 11 09:38:38 2006 

OR isseghem Recovery # 3 Run S 

Retit Fe-L' _Fe-L" _Mg-K' _Mg-K" _A1Kr A1-K" _Si-K' _Si-K" _Cl-K' _C1-K" _K - 

Refit _O -KT' _Pt-L _Ir-L _Re-L _Pd-L Rh-L _Ru-L 

Filter Fit Method 
Chi-sqd = 100 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 315 +1- 	31 

0 -K 	--- 	 --- 	 734 --/- 	33 

Fe-L 	--- 	 --- 	 50 +1- 	48 

Na-K 	0.03641 +1- 0.00152 	1889 +1- 	79 

Mg-K 	0.00035 i-/-- 0.00076 	 20 +/- 	44 

Al-K 	0.00306 +7- 0.00058 	 196 +7- 	37 

Si-K 	0.00288 +1- 0.00067 	 181 +1- 	42 

S -K 	0.26794 +1- 0.00369 	15532 +/- 	214 

Cl-K 	0.00598 +1- 0.00133 	 311 -4-/- 	69 

K -K 	0.00196 +7- 0.00187 	 90 i-/- 	86 

Fe-K 	0.00792 +1- 0.00235 	 182 +1- 	54 

Au-L 	0.00499 +7- 0.01012 	 38 	78 

Pt-L 	0.00000 i-/- 0.00001 	 0 +1- 	0 

Ir-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

Os-L 	0.00806 +1- 0.00890 	 77 +7- 	85 

Re-L 	0.00000 +7- 0.00001 	 0 +1- 	0 

Ag-L 	0.66045 +1- 0.01332 	19034 +1- 	384 

.

Pd-L 0.00000 +1- 0.00001 0 +1- 0 
Rh-L 0.00000 -i-/- 0.00001 0 +7- 0 

Ru-L 0.00000 4-/- 0.00001 0  

Element k-ratio 	ZAP Atom % Element Wt % Err. 
(caic.) 	 Wt 	(1-Sigma) 

Na-K 	0.0265 	3.993 	24.76 	10.60 	+1- 0.44 

Mg-K 	0.0003 	3.163 	0.18 	0.08 	1- 0.18 

Al-K 	0.0022 	2.344 	1.04 	0.52 	-t-/--  0.10 

Si-K 	0.0021 	1.741 	0.70 	0.37 	4-/- 0.08 

S -K 	0.1953 	1.238 	40.49 	24.17 	+1- 0.33 

Cl-K 	0.0044 	1.449 	0.96 	0.63 	+1- 0.14 

K -K 	0.0014 	1.193 	0.23 	0.17 	+1- 0.16 
Fe-K 	0.0058 	1.130 	0.63 	0.65 	-i-I- 0.19 

Au-L 	0.0036 	1.267 	0.13 	0.46 	+7- 0.93 

0.0000 	1.255 	0.00 	0.00 	 0.00 

Tr-L 	0.0000 	1.252 	0.00 	0.00 	+7- 0.00 

Os-L 	0.0059 	1.267 	0.21 	0.74 	+1- 0.82 

Re-L 	0.0000 	1.245 	0.00 	0.00 	+1- 0.00 

Ag-L 	0.4814 	1.280 	30.68 	61.61 	+7- 1.24 

Pd-L 	0.0000 	1.342 	0.00 	0.00 	+7- 0.00 

Rh-L 	0.0000 	1.380 	0.00 	0.00 	+7- 0.00 

Ru-L 	0.0000 	1.423 	0.00 	0.00 	4/- 0.00 

Total 	 100.00 100.00 

0 



Wed Oct 11 09:41:09 2006 

isseghem Recovery # 3 Run 6 

Refit Fe-L' _Fe-L" _Mg-K' _Mg-K _A1-K' _A1-KM _SiK1 _Si-K"  _C1-K' _Cl-K" _K - 

Refit K -K _1r-L Os-L _Pd-L _-L _Ru-L 
Filter Fit. Method 
Chi-sqd = 1.06 	Livetime = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	---- 	 --- 	 1896 +7- 	54 

0 -K 	--- 	 --- 	 715 +1- 	71 

Fe-L 	--- 	 --- 	 14 +1- 	50 

Na-K 	0.03799 +/- 0.00201 	1360 -i-I- 	72 

Mg-K 	0.00163 +1- 0.00100 	 66 	 40 

Al-K 	0.00417 +7- 0.00077 	 185 +1- 	34 

Si-K 	0.00562 +/- 0.00090 	 244 -i-/- 	39 

S -K 	0.28402 +1- 0.00465 	11368 +/- 	186 

Cl-K 	0.01856 +1- 0.00179 	 666 +1- 	64 

K -K 	0.00000 +1- 0.00001 	 0 +/- 	0 

Fe-K 	0.01058 	0.00290 	 168 -s-/- 	46 

Au-L 	0.00933 1- 0.01218 	 49 i-I- 	64 

Pt-L 	0.01223 +1- 0.01223 	 71 +7- 	71 

Ir-L 	0.00000 +1- 0.00001 	 0 +7- 	0 

Os-L 	0.00000 +/- 0.00001 	 0 +7- 	0 

Re-L 	0.01014 	0.00971 	 73 +/- 	70 

Ag-L 	0.60573 +7- 0.01638 	12054 -'-7- 	326 

.

Pd-L 0.00000 +1- 0.00001 0 +7- 0 

Rh-L 0.00000 +1- 0.00001 0 +1- 0 

Ru-L 0.00000 0.00001 0 +1- 0 
Element k-ratio ZAF Atom Element Wt % Err. 

(calc.) 	 Wt. 	(1-Sigma) 

Na-K 	0.0268 	3.881 	23.59 	10.42 	+1- 0.55 

Mg-K 	0.0012 	308S 	0.76 	0.35 	+1- 0.22 

Al-K 	0.0029 	2.302 	1.31 	0.68 	+7- 0.13 

Si-K 	0.0040 	1.721 	1.27 	0.68 	-i-/-- 0.11 

S -K 	0.2007 	1.265 	41.22 	25.39 	+1- 0.42 

Cl-K 	0.0131 	1.496 	2.88 	1.96 	+1- 0.19 

K -IC 	0.0000 	1.233 	0.00 	0.00 	 0.00 

Fe-K 	0.0075 	1.131 	0.79 	0.85 	+1- 0.23 

Au-L 	0.0066 	1.274 	0.22 	0.84 	+1- 1.10 

Pt-L 	0.0086 	1.275 	0.29 	1.10 	+1- 1.10 

Lr-L 	0.0000 	1.259 	0.00 	0.00 	+1- 0.00 

Os-L 	0.0000 	1.262 	0.00 	0.00 	+7- 0.00 

Re-L 	0.0072 	1.262 	0.25 	0.90 	+1- 0-87 

Ag-L 	0.4281 	1.327 	27.42 	56.82 	+7- 1.54 

Pd-L 	0.0000 	1.401 	0.00 	0.00 	+1- 0.00 

Rh-L 	0.0000 	1.429 	0.00 	0.00 	+/- 0.00 

Ru-L 	0.0000 	1.475 	0.00 	0.00 	+7- 0.00 

Total 	 100.00 100.00 

0 
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Oct 11 09:45:54 2006 

1RiBsegheffl Recovery # 4 Run 1 

Refit -Fe-L' -Fe-L" _Mg - K' _Mg - K T' -Si-K' Si-K" _C1-K' _Cl-K" _K -K' _K -K" _Au-

Refit _C -K' A1-K" _S -K" _Qs-L _Re-L _Pd-L _Ru-L 
Filter Fit Method 

 RR 
 

i 	 rivetirne = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 

k-ratio 	(1-sigma) 
'- 	 J-,.- 

O -K 
Fe-L 
Na-K 
Mg-K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os-L 

WA 
Re - L 
g-L 

W  Pd-L 

Ru-L 
Element 

Na-K 
Mg-K 
Al-K 
Si-K 
S -K 
Cl-K 
K -K 
Fe-K 
Au-L 
Pt - Li 
Ir-L 
Os-L 
Re - L  

Ag-L 
Pd-L 
Rh - L 
Ru-L 
Total 

0-10829 
0.00191 
0-01431 
0.00836 
0.21556 
0.21232 
0.00155 
0.18112 
0.00935 
0.01458 
0.00383 
0.00000 
0-00000 
0.04023 
0.00000 
0 - 18858   
0 . 00000   

k-ratio 
(caic.) 
0.0686 
0 . 0012   
0.0091 
0 . 0053   
0-1365 
0-1344 
0 - 0010   
0 . 1147   
0 - 0059   
0.0092 
0.0024 
0.0000 
0.0000 
0 . 0255   
0 . 0000   
0 . 1194   
0.0000  

+1- 0.00254 
+7- QOOO97 
+1- 0.00076 
+1- 0.00077 
+1- 0.00287 
+1- 0.00309 
+1- 0.00092 
+1- 0.00764 
+/ - 

 0.01015 
+1- 0.01062 
+/ - 

 0.00900 
+7- 0.00001 
+7- 0.00001 
-4-/- 0.00399 
+1- 0.00001 
i- f -  0.00945 
+/ - 

 0.00001 
ZAF Atom 

3.281 	36.51 
3.246 	0.60 
2.377 	2.98 
1.801 	1.27 
1.312 	20.84 
1.499 	2121 
1.573 	0.15 
1.129 	8.65 
1.364 	0.15 
1.364 	0.24 
1.357 	0.06 
1.346 	0.00 
1.333 	0.00 
1518 	1.34 
1622 	0.00 
1.389 	6.01 
1.461 	000 

100-00 

Net 
Counts 

301 
846 
170 

3711 
73 

606 
347 

8256 
7279 

47 
2752 

47 
81 
23 
0 
0 

767 
0 

3872 
0 

Element 
wt % 
2250 
0.39 
2 . 15   
0-95 

17.91 
20 . 15 
0 . 15   

12 . 94 
0.81 
1. 26   
0-33 
0.00 
0.00 
3.87 
0 . 00   

16 - 58 
0-00 

100 . 00 

Error 
(1 - sigma) 

+1- 	24 
+1- 	53 
+1- 	51 
~ 1- 	87 
+1- 	37 
+7- 	32 
+1- 	32 
+1- 	110 
-i-/- 	106 
+1- 	28 
+1- 	116 
+1- 	51 
+1- 	59 
+1- 	55 

+1- 	0 

+7- 	0 
+1- 	76 
+7- 	0 
+1- 	194 
+1- 	0 
Wt % Err. 
(1-Sigma) 
+1- 0.53 
+7- 0.20 
+1- 0.11 
+1- 0.09 
4-! -  0.24 
+1- 029 
+1- 0.09 
+7- 0.55 
+1- 0.88 
i-f- 0.92 
+1- 0.77 
+7- 0.00 
+1- 0.00 
+7- 0.38 
+1- 0.00 
+7- 0.83 
+1- 0.00 



Oct 11 09:49:08 2006 

Riseghem Recovery # 4 Run 2 

Refit Fe - L' _Fe - Ii" Mg-K' _Mg - K" Si-K' -Si-K" _Cl-K' _C1-K 	K -K _K -K" 

Refit _C -K' _S -K" _Pt-L _1r-L _Os-L _Pd-L Ru-L 

Refit 0 -K" 
Filter Fit method 
Chi-sqd = 2.42 	Livetime = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 ---- 	 197 -i-/-- 	23 

	

O -K 	--- 	 --- 	 754 +[- 	31 

	

Fe-L 	--- 	 --- 	 182 +1- 	47 

	

Na-K 	0.10825 +1- 0.00258 	3776 +1- 	90 

	

Mg--K 	0.00193 +1- 0.00123 	 76 +1- 	49 

	

Al-K 	0.01868 +1- 0.00156 	 805 +1- 	67 

	

Si-K 	0.00825 +1- 0.00083 	 350 i-f- 	35 

	

S -K 	0.21079 	0.00285 	8220 +1- 	111 

	

Cl-K 	0.22612 +1- 000315 	7892 +1- 	110 

	

K -K 	0.00042 +1- 0.00094 	 13 +/- 	29 

	

Fe-K 	0.17846 +1- 0.00757 	2760 +7- 	117 

	

Au-L 	0.01075 +1- 0.00899 	 55 +1- 	46 

	

Pt-L 	0.00000 +1- 0.00001 	 0 -*-/- 	0 

	

Ir-L 	0.00000 +1- 0.00001 	 0 -'-7- 	0 

0.00000 +1- 0.00001 	 0 +1- 	0 

	

Re-L 	0.00607 +1- 0.00766 	 43 +1- 	54 

	

M&Ag-L 	0.03445 +1- 0.00402 	 669 +1- 	78 

	

d-L 	0.00000 +1- 0.00001 	 0 +/- 	0 

	

Rh-L 	0.19583 +1- 0.00957 	4095 #/- 	200 

	

Ru-L 	0.00000 +1- 000001 	 0 +1- 	0 

Element k-ratio 	ZAF Atom 	Element Wt % Err. 

(calc.) 	 Wt % 	(1-Sigma) 

	

Na-K 	0.0688 	3.256 	36.00 	2241 	4-7-- 0.53 

	

Mg-K 	0.0012 	3.226 	0.60 	0.40 	+1- 0.25 

	

Al-K 	0.0119 	2.363 	3.84 	2.81 	+1- 0.23 

	

Si-K 	0.0053 	1.810 	1.25 	0.95 	+1- 0.10 

	

S -K 	0.1341 	1.297 	20.02 	17.38 	-i-f- 0.23 

	

Cl-K 	0.1438 	1.483 	22.21 	21.32 	+1- 0.30 

	

K -K 	0.0003 	1.571 	0.04 	0.04 	+7- 0.09 

	

Fe-K 	0.1135 	1131 	8.49 	12.83 	-i-/- 0.54 

	

Au-L 	0.0068 	1368 	0.18 	0.93 	+1- 0.78 

	

Pt-L 	00000 	1.354 	0.00 	0.00 	-i-/- 0.00 

	

Ir-L 	0.0000 	1.348 	0.00 	0.00 	+1- 0.00 

	

0-L 	0.0000 	1.349 	0.00 	0.00 	+7- 0.00 

	

Re-L 	0.0039 	1.345 	0.10 	0.52 	-i-/- 0.66 

	

Ag-L 	0.0219 	1.519 	1.14 	3.33 	+1- 0.39 

	

Pd-L 	0.0000 	1.622 	0.00 	0.00 	+1- 0.00 

	

Rh-L 	0.1245 	1.370 	6.12 	17.07 	i-/- 0.83 

	

Ru-L 	0.0000 	1.441 	0.00 	0.00 	+1- 0.00 

Total 	 100.00 100.00 



Oct 11 09:51:48 2006 

•LRisse9hem Recovery # 4 Run 3 

Refit -Fe-L' _Fe-L" _Mg-K' .j4g-I(" _Si-K' 

Refit _C -K' _O -K" _Na - K" _S -K" _K -K 

Filter Fit Method 
Chi-sqd = 2.80 	Livetime = 30.0 Sec. 

T1PS Analysis 

-
Si-K" -CI-K' _C1-K" _K -K' K -K" Au-

_Ir-L _Pd-L _Ru-L 

Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 637 +1- 	32 

	

832 +1- 	32 
L' 	"- 
Fe - L 
Na-K 
Mg-K 
Al-K 
Si-K 
S -K 
CI-K 
K -K 
Fe - K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re - L 
g-L 

W  Pd-L 

Ru - L 
Element 

Na - K 
Mg-K 
Al-K 
Si-K 
S -K 
Cl - K 
K -K 
Fe-K 
Au-L 
pt-ri 

Ir-L 
Os-L 
Re-L 
Ag-L 
Pd-L 
Rh- rj 
Ru - L 
Total 

0.11473 1- / --  000164 
0.00108 +1- 0.00106 
0L01413 •i-/- 0.00149 

	

0.00641 	0.00081 

	

0.20230 	0.00274 

	

0.24047 	0.00315 

	

0.00000 	0.00001 
014470 -i-I- 0.00698 
0.00317 +1- 0.00970 
0.00270 -'-1- 0.00928 
0.00000 +1- 0.00001 
0.01188 +7- 0.00812 

	

0.02552 	0.00786 
0.03836 i-/- 0.00414 
0.00000 +1- 0.00001 
0.19454 +1- 0.00964 
0.00000 +1- 000001 

k-ratio 	ZAP Atom % 
(calc -) 

	

0.0726 	3.137 	37.13 

	

0.0007 	3.163 	0.33 

	

0.0089 	2.319 	2.88 

	

0.0041 	1.764 	0.96 

	

0.1281 	1.307 	19.57 

	

0.1522 	1.491 	23.98 

	

0.0000 	1.628 	0.00 

	

0.0916 	1.128 	6.93 

	

0.0020 	1.358 	0.05 

	

0.0017 	1.357 	0.04 

	

0.0000 	1.337 	0.00 

	

0.0075 	1.349 	0.20 

	

0.0162 	1.335 	0.43 

	

0.0243 	1.544 	1.30 

	

0.0000 	1.654 	0.00 

	

0.1232 	1.382 	6.20 

	

0.0000 	1.455 	0.00 
100.00 

	

117 +1- 	46 

	

4193 4-/- 	60 

	

45 -+-/- 	44 

	

637 	 67 

	

285 +1- 	36 

	

8263 +1- 	112 

	

8792 +1- 	115 

	

0 +1- 	0 

	

2344 +1- 	113 

	

17 .*-/- 	53 

	

16 +1- 	56 

	

0 +1- 	0 

	

80 +1- 	55 

	

186 +1- 	57 

	

779 +1- 	84 

	

0 +1- 	0 

	

4261 +1- 	211 

	

0 +1- 	0 
Element Wt % Err. 

Wt 	(1-Sigma) 

	

22.78 	-i-/- 0.33 

	

0.22 	+1- 021 

	

2.07 	+1- 0.22 

	

0.72 	+/- 0.09 

	

16.74 	 0.23 

	

22.69 	+1- 0.30 

	

0.00 	+1- 0.00 

	

10.33 	-'-/- 0.50 

	

0.27 	+/- 0.83 

	

023 	+1- 0.80 

	

0.00 	+1- 0.00 

	

1.02 	+1- 069 

	

2.16 	-i-I- 0.66 

	

3.75 	+1- 0.40 

	

0.00 	+1- 000 

	

17.02 	-4-/- 0.84 

	

0.00 	+1- 0.00 
100.00 

S 



ted Oct 11 09:55:56 2006 

isseghem Recovery # 4 Run 4 

Refit Fe-L' _e-L" _Mg - K' j1g-KT' _C1-K' _C1-K" K -K' _K -K" _Au-L' _Au-L" -Pt-

Refit _Pt-L _Ir-L _Os-L _Pd-L Ru-L 
Filter Fit Method 
Chi-sqd 	2.29 	Livetime 	30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 347 +1- 	23 

0 -K 	--- 	 --- 	 628 +1- 	39 

Fe-L 	--- 	 --- 	 87 +1- 	40 

Na--K 	0.11583 +1- 0.00236 	3731 +7- 	76 

Mg-K 	0.00003 +1- 0.00089 	 1 +1- 	39 

Al-K 	0.01190 	0.00121 	 474 +1- 	48 

Si-K 	0.01222 +1- 0.00133 	 477 	 52 

S -K 	0.16165 +1- 0.00364 	5821 -i-/- 	131 

CI-K 	0.24239 	0.00313 	7813 +1- 	101 

K -K 	0.00133 4/- 0.00081 	 38 -i-/- 	23 

Fe-K 	013739 +7- 0.00721 	1962 	103 

Au-L 	0.00698 +7- 0.00952 	 34 +7- 	46 

Pt-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

Ir-L 	0.00000 -i-/- 0.00001 	 0 +1- 	0 

Os-L 	0.00000 4/- 0.00001 	 0 +1- 	0 

Re-L 	0.01408 +1- 0.00798 	 91 +1- 	51 

tPgd-L
-L 	0.04184 +1- 0.00357 	 749 +1- 	64 

 0.00000 +1- 0.00001 	 0 +7- 	0 

0.24124 +7- 0.00938 	4658 +1- 	181 

Ru-L 	0.00000 +7- 0.00001 	 0 4/- 	0 

Cu-K 	0.01311 +1- 0.00348 	 128 +7- 	34 

Cu-L 	--- 	 --- 	 87 +1- 	48 

Element ft-ratio 	ZAF Atom 	Element Wt Err. 
(caic.) 	 Wt % 	(1-Sigma) 

Na-K 	0.0741 	3.242 	39.46 	24.01 	+/- 0.49 

Mg-K 	0.0000 	3.350 	0.01 	0.01 	+1- 0.19 

Al-K 	0.0076 	2.398 	2.56 	1.82 	-'-7- 0.19 

Si-K 	0.0078 	1.806 	1.90 	1.41 	+1- 0.15 

S -K 	0.1033 	1.299 	15.83 	13.43 	+7 -  0.30 

Cl-K 	0.1550 	1.429 	23.60 	22.14 	+7- 0.29 

K -K 	0.0009 	1.588 	0.13 	0.14 	+7- 0.08 

Fe-K 	0.0878 	1.126 	6.69 	9.89 	+7- 0.52 

Au-L 	0.0045 	1.355 	0.12 	0.60 	+1- 0.82 

Pt-L 	0.0000 	1.337 	0.00 	0.00 	+/- 0.00 

Ir-L 	0.0000 	1.332 	0.00 	0.00 	 0.00 

0s-L 	0.0000 	1.331 	0.00 	0.00 	+1- 0.00 

Re-L 	0.0090 	1.331 	024 	1.20 	+1- 0.68 

Ag-L 	0.0267 	1.487 	1.39 	3.98 	+7- 0.34 

Pd-L 	0.0000 	1.582 	0.00 	0.00 	 0.00 

Rh-L 	0.1542 	1.325 	7.50 	20.43 	+7 -  0.79 

Ru-L 	0.0000 	1.373 	0.00 	0.00 	+1- 0.00 

ZCu_K

Total 100.00 100.00 
0.0084 1.131 0.56 0.95 +7- 0.25 



Wed Oct 11 09:59:37 2006 

•Rissebem Recovery # 4 Run 5 

Refit _Fe-L' _Fe-L" _Mg-K' _Mg - K" _C1-K' _C1-K" K -K' K -K" _Au-L' -Au-L" _Pt- 

	

Refit C -K' _O -K" Al-K" _S -K" _K -K _Fe-K" Os-L 	
Pd-L _Ru-L 

Refit Si-K" 
Filter Fit Method 
Chi-sqd = 2.15 	Livetime = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C - K 	----- 	 ---- 	 279 +1- 	23 

0 -K 	--- 	 --- 	 505 +1- 	26 

Fe-L 	--- 	 --- 	 28 +1- 	39 

Na-K 	0.11595 +1- 0.00316 	2787 	76 

Mg-K 	0.00149 +1- 0.00123 	 41 i-/ -- 	33 

Al-K 	0.01464 +1- 0.00094 	 435 +1- 	28 

Si-K 	0.01116 	0.00100 	 326 +1- 	29 

S -K 	0.19977 +1- 0.00331 	5369 +/- 	89 

Cl-K 	0,23265 +1- 0.00378 	5596 +7- 	91 

K -K 	0.00000 -i-/- 0.00001 	 0 -4-7- 	0 

Fe-K 	0.16478 4/- 0.00601 	1757 -f/- 	64 

Au-L 	0.00397 +7- 001219 	 15 +1- 	46 

Pt-b 	0.01103 -'-1- 0.01232 	 44 4/- 	49 

Ir-L 	0.01306 4-7- 0.01069 	 56 +1- 	45 

Os-L 	0.00000 +/- 0.00001 	 0 +1- 	0 

Re-L 	0.00755 +1- 0.00944 	 36 +1- 	45 

0.03204 +1- 0.00464 	 428 +1- 	62 

Wpd-L 	0.00000 +1- 0.00001 	 0 -4-7- 	0 

Rh-L 	0.18230 -'-1- 0.01152 	2626 -i-/- 	166 

Ru-b 	0.00000 -i-/- 0.00001 	 0  

Cu-K 	0.00961 +/-' 0.00412 	 70 +1- 	30 

Cu-b 	--- 	 --- 	 21 +1- 	48 

	

Element k-ratio 	ZAF Atom %- Element Wt % Err 

(calc.) 	 Wt % 	(1-Sigma) 

Na-K 	0.0728 	3.202 	37.46 	23.33 	+7- 0.64 

Mg-K 	0.0009 	3.243 	0.46 	0.30 	+1- 0.25 

Al-K 	00092 	2.372 	2.98 	2.18 	+1- 014 

Si-K 	0.0070 	1.800 	1.66 	1.26 	+7- 0.11 

S -K 	0.1255 	1.325 	19.16 	16.64 	+7- 0.28 

Cl-K 	0.1462 	1.499 	22.81 	21.91 	+7 -  0.36 

1< -K 	00000 	1610 	0.00 	0.00 	+1- 0.00 

Fe-K 	01035 	1.127 	7.71 	11.67 	+1- 0.43 

Au-L 	0.0025 	1.365 	0.06 	Q34 	+/ 1.05 

Pt-L 	0.0069 	1.365 	0.18 	0.95 	+1- 1.06 

Ir-L 	00082 	1.357 	0.21 	1.11 	+1- 091 

Os-L 	0.0000 	1.344 	0.00 	0.00 	+1- 000 

Re-b 	0.0047 	1.341 	0.13 	0.64 	t/ -  0.79 

Ag-b 	0.0201 	1.539 	1.06 	3.10 	+7- 0.45 

Pd-L 	0.0000 	1.645 	0.00 	0.00 	+1- 0.00 

Rh-L 	0.1145 	1.388 	E.70 	15.90 	.4-/- 1.01 

Ru-b 	0.0000 	1.459 	0.00 	0.00 	 0.00 

Cu-K 	0.0060 	1.135 	040 	068 	+/- 0.29 

STotal 	
100.00 100.00 



Wed Oct 11 10:01:11 2006 

•nRissehem Recovery # 4 Run 6 

Refit _Fe-L' -Fe-L" - Mg-K' Mg-K" -Si-K' -Si-K" C1-K' _C1-K" _K -K _K -K" -Au-

Refit K -K _Pt-L _Pd-L _Ru-L 
Filter Fit Method 
Chi-sqd = 1.81 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 951 -t- / - 	31 

0 -K 	--- 	 --- 	 391 -i-I- 	33 

Fe-L 	--- 	 ---- 	 56 +1- 	32 

Na-K 	0.11400 +7- 000317 	2088 -i-/ - 	58 
Mg-K 	0.00108 	0.00127 	 22 +7- 	26 

Al-K 	0.01576 +1- 0.00159 	 357 +1- 	36 

Si-K 	0.00802 +1- 0.00104 	 178 +1- 	23 

S -K 	0.17497 +1- 000498 	3582 +1- 	102 

Cl-K 	0.22290 +7- 0.00399 	4083 +1- 	73 

K -K 	0.00000 +7- 0.00001 	 0 +1- 	0 
Fe--K 	0.14821 +1- 0.00961 	1203 i-/- 	78 

Au-L 	0.01563 +7- 0.01191 	 43 +1- 	32 

Pt-L 	0.00000 +7- 0.00001 	 0 +1- 	0 

Tr-L 	0.00655 +1- 0.01091 	 22 +1- 	36 

Os-L 	0.02852 -'-7- 0.01201 	 95 +7- 	40 

Re-L 	0.01817 +1- 0.01046 	 66 +1- 	38 

Ag-L 	0.03734 -i-f- 0.00501 	 381 +1- 	51 

.

Pd-Li 0.00000 +7- 0.00001 0 +7- 0 
Rh-L 0.20488 +7- 0.01221 2249 +1- 134 
Ru-L 0.00000 +7- 000001 0 +7- 0 
Cu-K 0.00396 +7- 0.00414 22 +1- 24 
Cu-L 	__- 	 --- 	 44 +/_ 	38 

	

Element k-ratio 	ZAF Atom % Element Wt % Err. 
(calc.) 	 Wt % 	(1-Sigma) 

Na-K 	0.0715 	3.185 	38.06 	22.76 	 0.63 
Mg-K 	0.0007 	3.195 	0.34 	0.22 	-i-I- 0.26 
Al-K 	0.0099 	2.343 	3.30 	2.32 	 0.23 

Si-K 	0.0050 	1.786 	1.23 	0.90 	+7- 0.12 

S -K 	0.1097 	1.358 	17.85 	14.89 	+7- 0.42 
Cl-K 	0.1397 	1.504 	22.78 	21.02 	+1- 0.38 
K -K 	0.0000 	1.627 	0.00 	0.00 	+/- 0.00 
Fe-K 	0.0929 	1.120 	7.16 	1040 	+1- 0.67 
Au-L 	0.0098 	1.347 	0.26 	1.32 	#1- 1.01 
Pt-L 	0.0000 	1.329 	0.00 	0.00 	+1- 0.00 
Ir-L 	0.0041 	1.340 	0.11 	0.55 	+7- 0.92 
Os-L 	0.0179 	1.338 	0.48 	2.39 	+1- 1.01 
Re-L 	0.0114 	1.325 	0.31 	1.51 	+1- 0.87 
Ag-L 	0.0234 	1.533 	1.28 	359 	i-/- 0.48 
Pd-L 	0.0000 	1.638 	0.00 	0.00 	-i-/- 0.00 
Rh-L 	0.1285 	1.390 	667 	17.85 	+1- 106 

Ru-L 	0.0000 	1.464 	0.00 	0.00 	-i-I- 0.00 

Cu-K 	0.0025 	1.124 	0.17 	0.28 	 0.29 
Total 	 100.00 10000 

0 
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Wed Oct 11 10:14:25 2006 

•nRissehem Recovery # 5 Run 1 

Refit _C -K' _C -K" _Fe-L' Fe-L" .Si-K' 
Refit _O -K" Au-L Pt-L _Ir-L _Os-L 
Refit _S -K" 
Filter Fit Method 
Chi-sqd = 6.80 	Livetime = 30.0 Sec. 
Standardless Analysis 

Si-K" _Cl-K' _C1-K" _Au-L' -Au-L" _Pt-
_Pd-L Ru-L _Cu-L 

Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	---- 	 --- 	 70 +1- 	11 

O -K 
Fe-L 
Al - K 
Si-K 
S -K 
Cl-K 
Fe - K 
Au-L 
Pt-L 
Ir-L 
Os-L 

Ag-L 
Pd-L 
Rh- L 

. Ru - L 
Cu - K 
Cu - L 
Mn - K 
Zn-K 
Zn-L 
Ca - K 

Element 

Al-K 
Si-K 
S -K 
Cl-K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Cu-K 
Mn - K 
Zn-K 

*Ca - K 
WTotal 

0.01551 +1- 0.00149 
0.00391 -i-f- 0.00085 
0.10656 +1- 0.00260 
0.26995 +1- 0.00411 
016048 +1- 0.00926 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.00000 +1- 000001 
0.00000 +1- 0.00001 
0.05702 +1- 0.02479 
0.02390 +1- 0.00459 
0.00000 +/- 0.00001 
0.22191 +1- 0.01261 
0.00000 +1- 0.00001 
0.02094 0.00487 

0.01833 +1- 0.00307 
0.05194 -i- / -  0.01277 

0.04955 -I-/- 0.00341 
k-ratio 	ZAP Atom % 
(calc.) 
0.0121 	2.147 	4.73 
0.0030 	1.664 	0.89 
0.0829 	1.266 	16.11 
02100 	1.367 	39.84 
0.1248 	1.099 	12.09 
0.0000 	1.321 	000 
0.0000 	1.314 	000 
0.0000 	1.310 	0.00 
0.0000 	1.308 	0.00 
0.0444 	1.298 	1.52 
0.0186 	1.503 	1.27 
0.0000 	1.572 	0.00 
0.1726 	1.276 	10.53 
0.0000 	1.332 	0.00 
0.0163 	1.110 	1.40 
0.0143 	1.160 	1.48 
0.0404 	1.092 	3.32 
0.0385 	1.439 	6.81 

100.00 

	

268 +/- 	21 

	

21 +1- 	34 

	

428 -i-i - 	41 

	

107 +7- 	23 

	

2664 +7- 	65 

	

6041 	 92 

	

1592 +1- 	92 

	

0 +/- 	0 

	

0 .4-f- 	0 

	

0 +1- 	0 

	

0 +1- 	0 

	

253 +1- 	110 

	

298 +1- 	57 

	

0 +1- 	0 

	

2974 +1- 	169 

	

0 +7- 	0 

	

143 -4-7- 	33 

	

0 +7- 	0 

	

191 +7- 	32 

	

306 +1- 	75 

	

1725 +1- 	47 

	

900 -1-f- 	62 
Element Wt % Err. 

	

wt % 	( 1-Sigma) 

	

2.59 	+7- 0.25 

	

0.51 	+/- 0.11 

	

10.50 	+1- 0.26 

	

28.69 	 0.44 

	

13.71 	 0.79 

	

0.00 	+1- 0.00 

	

0.00 	+1- 0.00 

	

0.00 	-i-f- 0.00 

	

0.00 	 0.00 

	

5.76 	-i-/ -  2.50 

	

2.79 	-i-I- 0.54 

	

0.00 	+1- 0.00 

	

22.02 	+7- 1.25 

	

0.00 	+1- 0.00 

	

1.81 	 0.42 

	

1.65 	 0.28 

	

4.41 	+1- 1.09 

	

555 	+1- 0.38 
100.00 



Risseghem Recovery # 5 Run 2 

Refit _O - K' O -K"-Fe - L' _Fe-L" 
Refit _C -K' _Pt-L _1r-L _Os-L 
Filter Fit Method 
Chi-sqd = 159 	Livetifile = 30.0 
Standardless Analysis 
Element Relative 	Error 

- 	 k-ratio 	(1-Sigma) 
L 	L\. 

O -K 
Fe-L 
Al-K 
Si-K 
S -K 
Cl-K 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os - L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 

*Cu - K 
WCU - L 

Mn- K 
Zn-K 
Zn-L 
Ca-K 

Element 

Al - K 
Si-K 
S -K 
Cl-K 
Fe - K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Cu - K 
Mn - K 
Zn - K 
Ca-K 

• Total 

0.01421 
0.00234 
0 . 10233   
0.24362 
0.16938 
0.01180 
0.00030 
0 . 00000   
0.00000 
0.06956 
0.02502 
0-00000 
0.22127 
0. 00000 
0 - 112423   

0.02488 
0 . 04976   

0.04160 
k-ratio 
(caic.) 
0 . 0110   
0.0018 
0.0791 
0 . 1884   
0,1310 
0.0091 
0.0000 
0.0000 
0-0000 
0 . 0538   
0 . 0193   
0 . 0000   
0 . 1711   
0.0000 
3.0187 
0.0192 
0 . 0385   
0.0322 

-/- 0.00157 
/- 0.00091 

i- I -  0.00465 
i-/--  0.00430 
4-/- 0.01030 
+- / - 0.01359 
4-/- 0.00001 
4- / -  000001 
4-/- 0.00001 
i-/- 0.02592 
+1- 0.00500 
/- 0.00001 

+/ - 0.01331 
+/- 0.00001 
•i -  0.00554 

~1- 0.00349 
~1- 0.01379 

+1- 0.00362 
ZAF Atom % 

2.173 	4.52 
1.675 	0.55 
1.309 	16.49 
1.396 	3788 
1.089 	13.04 
1.310 	0.31 
1.304 	0.00 
1300 	3.30 
1298 	0.00 
1.288 	1.90 
1.502 	1.38 
1.567 	0.00 
1 . 304 	11.07 
1.363 	0.00 
1.101 	1.66 
1.150 	2.06 
1.082 	325 
1,439 	5.90 

100.00 

Wed Oct 11 10:1204 2006 

Si-K' _SiKTI _C1-K' _Cl-K" _Au-L' Au-L" _Pt-

_Pd-Li _RU-L _Cu-L 

Sec. 

Net 	Error 
Counts (1-Sigma) 

	

197 +7- 	19 

	

216 +1- 	19 

	

18 +1- 	28 

	

334 	 37 

	

55 +1- 	21 

	

2180 +1- 	99 

	

4646 +/ - 	82 

	

1432 +/- 	87 

	

33 -i-/ -- 	38 

	

0 +1- 	0 

	

0 +1- 	0 

	

0 +1- 	0 

	

263 +7- 	98 

	

265 +1- 	53 

	

0 -4-/- 	0 

	

2528 +1- 	152 

	

0 +1- 	0 

	

140 +7- 	32 

	

0 	 0 

	

222 +1- 	31 

	

249 #/- 	69 

	

1648 +1- 	62 

	

645 +1- 	56 
Element Wt % Err. 

	

Wt % 	(1-Sigma) 

	

2.39 	+1- 0.26 

	

030 	+7- 012 

	

10.36 	+7- 0.47 

	

26.30 	+1- 046 

	

14.26 	+/ -  0.87 

	

1.20 	+1- 1.38 

	

0.00 	 0.00 

	

0.00 	 0.00 

	

0_00 	+7- 0.00 

	

6.93 	 258 

	

2.90 	-'-7- 0.58 

	

0.00 	+1- 0.00 

	

22.30 	+7- 1.34 

	

0.00 	4-7- 0_30 

	

2.06 	+1- 0.47 

	

2.21 	+1- 0.31 

	

4.16 	+/ -  1.15 

	

4.63 	+1- 0.40 
100.00 



Wed Oct 11 10:16:08 2006 

wisseghem Recovery # 5 Run 3 

Refit C -K' _C -K" Fe-L' Fe-L" _Si-K' Si-K" _C1-K' _Cl-K" Au-L' _Au-L _Pt- 

	

Refit 0 -K" Al-Kt' _S -IC" _Au-L 	Pt-L 	Qs-L _Pd-L 	
Ru-L _Cu-L 

Filter Fit Method 
Chi-sqd = 1.70 	Livetirfle = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -IC 	--- 	
--- 	 58 	 9 

	

O -K 	--- 	
--- 	 259 +1- 	18 

	

Fe-L 	--- 	
--- 	 88 +1- 	32 

	

Al-K 	0.01215 	0.00084 	305 +1- 	21 

	

Si-K 	0.00468 +1- 0.00085 	115 +1- 	21 

	

S -K 	0.09927 +1- 000265 	2250 	60 

	

Cl-K 	0.25669 +/- 0.00419 	5207 +1- 	85 

	

Fe-IC 	017489 	0.00979 	1573 	88 

	

Au-L 	0.00000 +7- 0.00001 	 0 	 0 

	

Pt-L 	0.00000 i-/ -  0.00001 	 0 +/ - 	0 

	

Ir-L 	0.00929 +1- 0.01098 	 34 +1- 	40 

	

Os-L 	000000 +1- 0.00001 	 0 	 0 

	

Re-L 	0.06687 +/- 0.02536 	269 +1- 	102 

	

Ag-L 	0.02050 +7- 0.00470 	231 +/- 	53 

	

Pd-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Rh-L 	0.22748 +1- 0.01292 	2764 i-/- 	157 

	

Ru-L 	0.00000 	0.00001 	 0 i-/- 	0 

.

Cu-K 0.02668 +1- 0.00504 165 ~ 1- 31 

Cu-L --- 
--- 0 +/- 0 

Mn-K 0.01323 +1- 0.00317 125 +7- 30 

	

Zn-K 	0.03306 +1- 0.01315 	176 +7- 	70 

	

Zn - L 	--- 	 --- 	 1711 +1- 	66 

	

Ca-K 	0.05520 +1- 0.00370 	910 +1- 	61 

Element k-ratio 	ZAF Atom % Element Wt t Err. 

(calcJ 	 Wt % 	(1-Sigma) 

	

A1-K 	0.0094 	2.132 	3.76 	2.01 	+1- 0.14 

	

Si-K 	00036 	1.641 	107 	0.60 	+1- 0.11 

	

S -K 	0.0770 	1.287 	15.58 	9.91 	i-/- 0.26 

	

Cl-K 	0.1991 	1379 	39.05 	27.45 	+7- 0.45 

	

Fe-K 	0.1356 	1.096 	13.42 	14.86 	+1- 0.83 

	

Au-L 	0.0000 	1.313 	0.00 	0.00 	+1- 0.00 

	

Pt-L 	0.0000 	1.309 	0.00 	0.00 	+1- 0.00 

	

Ir-L 	0.0072 	1.307 	0.25 	0.94 	+7- 1.11 

	

Os-L 	0.0000 	1.303 	0.00 	0.00 	+7- 0.00 

	

Re-L 	0.0519 	1.293 	1.82 	6.71 	+7- 2.54 

	

Ag-L 	0.0159 	1.499 	1.11 	2.38 	+7- 0.55 

	

Pd-L 	00000 	1.564 	0.00 	0.00 	+1- 0.00 

	

Rh-L 	0.1764 	1.288 	11.13 	22.72 	+1- 1.29 

	

Ru-L 	0.0000 	1.345 	0.00 	0.00 	0.00 

	

Cu-IC 	0.0207 	1.105 	1.82 	2.29 	+1- 0.43 

	

Mn-K 	0.0103 	1.157 	1.09 	1.19 	-i-/- 0.28 

	

Zn-K 	0.0256 	1.088 	2.15 	2.79 	+7- 1.11 

	

Ca-K 	0.0428 	1.439 	7.75 	6.16 	+1- 0.41 

•Total 	
100.00 100.00 



Wed Oct 11 10:17:23 2006 

0nRisse9hem Recovery * 5 Run 4 

Refit C -K' _C -K" _Fe-L' _Fe-L" Si-K' _Si-K" _C1-K' _C1-K" _Au-L' _Au-L" Pt-
Refit _O -K" _S K" _Au-L _Pt-Lt _Os-L Pd-L RU-L _Cu-L _Ca-K" 
Filter Fit Method 
Chi-sqd = 5.56 	Livetime = 30.0 Sec. 
Staridardless Analysis 
Element Relative 	Error 	 Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 62 i-/ - 	10 

0 -K 	--- 	 --- 	 314 +1- 	21 
Fe-L 	--- 	 --- 	 8 +7 - 	34 

Al-K 	0.01945 +1- 0.00167 	 511 i-/- 	44 

Si-K 	0.00670 +1- 0.00097 	 174 +1- 	25 
S -K 	0.11361 +1- 0.00281 	2705 +7- 	67 

Cl-K 	0.23450 +1- 0.00394 	4997 +1- 	84 

Fe-K 	0.21086 +/- 0.01017 	1991 +1- 	96 

Au-L 	0.00000 i-/- 0.00001 	 0 +1- 	0 

Pt-L 	0.00000 i-/- 0.00001 	 0 +1- 	0 
Ir-L 	0.01260 	0.01072 	 47 +/- 	40 
Os-L 	0.00000 +1- 0.00001 	 0 +1- 	0 
Re-L 	0.05064 i-/- 0.02579 	 215 +1- 	109 
Ag-L 	0.02847 +/- 0.00465 	 337 +1- 	55 
Pd-L 	000000 -i-/- 0.00001 	 0 +1- 	0 
Rh-L 	0.19218 +/- 0.01214 	2453 -i-/- 	155 
Ru-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

.

Cu-K 0.02571 +1- 0.00527 166 +1- 34 
Cu-L --- --- 0 +1- 0 
Mn-K 0.02398 +1- 0.00322 239 +1- 32 
Zn-K 	0.05257 +1- 0.01341 	 294 +1- 	75 
Zn-L 	--- 	 --- 	 1505 i-/- 	45 
Ca-K 	0.02873 +1- 0.00179 	 497 +7- 	31 

	

Element ft-ratio 	ZAF Atom % Element Wt % Err. 
(caic.) 	 Wt t 	(1-Sigma) 

Al-K 	0.0150 	2.218 	6.08 	3.32 	 0.29 
Si-K 	00052 	1.727 	1.57 	0.89 	+1- 0.13 
S -K 	0.0875 	1.315 	17.73 	11.51 	+7- 0.28 
Cl-K 	0.1806 	1.416 	35.63 	25.57 	+1- 0.43 
Fe-K 	0.1624 	1.088 	15.63 	17.67 	+7- 0.85 
Au-L 	00000 	1.322 	0.00 	0.00 	+7- 0.00 
Pt-L 	0.0000 	1.316 	0.00 	0.00 	 0.00 
Ir-L 	00097 	1.313 	0.33 	1.27 	+1- 1.08 
Oa-L 	0.0000 	1.310 	0.00 	0.00 	+1- 0.00 
Re-L 	0.0390 	1.300 	134 	5.07 	+1- 2.58 
Ag-L 	0.0219 	1.505 	1.51 	3.30 	+7- 0.54 
Pd-L 	0.0000 	1.564 	0.00 	0.00 	+1- 0.00 
Rh-L 	0.1480 	1.318 	9.36 	19.51 	 1.23 
Ru-L 	0.0000 	1.380 	000 	0.00 	+1- 0.00 
Cu-K 	0.0198 	1.110 	1.71 	220 	+7- 0.45 

Mn-K 	0.0185 	1.147 	1.90 	2.12 	0.28 
Zn-K 	0.0405 	1.094 	334 	4.43 	+1- 1.13 
Ca-K 	0.0221 	1.418 	3.87 	3.14 	+1- 0.20 
Total 	 100.00 100.00 



Wed Oct 11 10:18:48 2006 

ofnRisseghem Recovery 4* 5 Run 5 

Refit _C -K' C .KnI _Fe-L' -Fe-L" -Si-K' _Si-K" _C1-K' _C1-K" _Au-L' -Au-L" -Pt-

Refit 0 -K" Pt-Li _1r-L _Os-L _Pd-L _Ru-L Cu-L 
Filter Fit Method 
Chi-sqd = 1.71 	Livetitue = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 34 +1- 	10 
0 -1< 	--- 	 --- 	 297 -i-/- 	21 
Fe - L 	--- 	 --- 	 97 4-1- 	35 
Al-K 	0.01588 	0.00150 	 434 +1- 	41 

Si-K 	0.00623 --7- 0.00090 	 168 +1- 	24 

S -K 	0.09689 -4-7- 0.00421 	2395 +1- 	104 

Cl-K 	0.26816 i-/- 0.00412 	5931 -'-1- 	91 

Fe-K 	0.20778 +7- 0.01000 	2036 -'-1- 	98 

Au-L 	0.01141 +7- 0.01203 	 37 +1- 	39 

Pt-L 	0.00000 +1- 0.00001 	 0 +7- 	0 
Ir-L 	0.00000 +1- 0.00001 	 0 +1- 	0 
Os-L 	0.00000 +7- 0.00001 	 0 +7- 	0 

Re-L 	0.03329 +1- 0.02394 	 146 +1- 	105 
Ag-L 	0.02165 +1- 0.00456 	 266 +7- 	56 
Pd-L 	0.00000 	0.00001 	 0 +1- 	0 
Rh-L 	0.21962 1- 0.01268 	2909 	168 
Ru-L 	0.00000 +7- 0.00001 	 0 	 0 

.

Cu-K 0.02418 0.00507 163 +7- 34 
Cu-L ---- --- 0 +1- 0 
Mn-K 0.01252 +1- 0.00301 130 31 
Zn-K 	0.04962 1- 0.01223 	 288 +7- 	71 
Zn-L 	--- 	 ---- 	 2008 +7- 	70 
Ca-K 	0.03275 +1- 0.00312 	 589 +7- 	56 

	

Element k-ratio 	ZAP Atom 	Element Wt % rr 
(caic.) 	 Wt % 	(1-Sigma) 

Al-K 	0.0125 	2.216 	5.04 	2.77 	 0.26 
Si-K 	0.0049 	1.711 	1.47 	0.84 	+1- 0.12 
S -K 	0.0762 	1.277 	14.92 	9.73 	+1- 0.42 
Cl-K 	0.2110 	1.356 	39.67 	28.62 	+1- 0.44 
Fe-K 	0.1635 	1.094 	15.74 	17.89 	+7- 0.86 
Au-L 	0.0090 	1.326 	0.30 	1.19 	+7- 1.25 
Pt-L 	0.0000 	1.318 	0.00 	0.00 	4-7- 0.00 
Ir-L 	0.0000 	1.314 	0.00 	0.00 	 0.00 
Qs-L 	0.0000 	1.312 	0.00 	0.00 	 0.00 
Re-L 	0.0262 	1.303 	0.90 	3.41 	+/- 2.45 
Ag-L 	0.0170 	1.492 	1.16 	2.54 	+1- 0.54 
Pd-L 	0.0000 	1.557 	0.00 	0.00 	+1- 0.00 
Rh-L 	0.1728 	1.262 	10.42 	21.81 	+1- 1.26 
Ru-L 	0.0000 	1.317 	0.00 	0.00 	4-7- 0.00 
Cu-K 	0.0190 	1.113 	1.64 	2.12 	+7- 0.44 
Mn-K 	0.0099 	1.153 	1.02 	1.14 	+7- 0.27 
Zn-K 	0.0390 	1.093 	3.21 	4.27 	+1- 1.05 

Ca-K 	0.0258 	1.428 	4.51 	3.68 	+7- 0.35 

Total 	 100.00 100.00 



Wed Oct 11 10:20:02 2006 

SIR 
isseghem Recovery # 5 Run 6 

Refit C -K' C -KT' _Fe-LT _Fe-b" Si-K' _Si-K" _Cl - K' _CJ-K" -Au-L? _Au-L" -Pt-

Refit _Pt-L _Ir-L Os-L Pd-b Ru-L _Cu-L 
Refit _Fe-L 
Filter Fit Method 
Chi-sqd = 1.86 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C - K 	--- 	 --- 	 22 4/- 	7 

0 -K 	--- 	 --- 	 220 +1- 	21 

Fe-L 	--- 	 --- 	 0 +/- 	0 

Al-K 	0.01337 +1- 0.00128 	 325 +1- 	31 

Si-K 	0.00302 	0.00080 	 73 +1- 	19 

S -K 	0.11349 	0.00404 	2500 +1- 	89 

Cl-K 	0.23149 +1- 0.00386 	4562 +1- 	76 

Fe-K 	0.16857 +1- 0.00928 	1472 +1- 	81 

Au-L 	0.01246 +1- 0.01246 	 36 +1- 	36 

Pt-b 	0.00000 +/- 0.00001 	 0 -4-/- 	0 

Ir-L 	0.00000 +1- 0.00001 	 0 -4-/- 	0 

Os-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

Re-b 	0.11924 +1- 0.02303 	 466 +/- 	90 

Ag-L 	0.02247 -s-/- 0.00411 	 247 +1- 	45 

Pd-L 	0.00000 +/- 0.00001 	 0  

Rh-L 	0.22305 +1- 0.01169 	2633 	138 

Ru-L 	0.00000 +1- 0.00001 	 0 +/- 	0 

WCu-K 	0.02043 1- 0.00502 	 123 +1- 	30 

Cu-L 	--- 	 --- 	 0 +/- 	0 

Mn-K 	0.01601 +7- 0.00294 	 148 	 27 

Zn-K 	0.01701 +/- 0.01218 	 88 	 63 

Zn-b 	--- 	 ---- 	 1706 +1- 	54 

Ca-K 	0.03938 -t-/ -  0.00306 	 630 4/- 	49 

	

Element k-ratio 	ZAF Atom 	Element Wt Err. 

(calc.) 	 Wt W 	(1-Sigma) 

Al-K 	0.0101 	2.049 	4.02 	2.07 	+1- 0.20 

Si-K 	0.0023 	1.591 	0.68 	0.36 	-'-I-- 0.10 

S -K 	0.0855 	1.343 	18.82 	11.49 	+1- 0.41 

Cl-K 	0.1744 	1.451 	37.48 	25.31 	+/- 0.42 

Fe-K 	0.1270 	1.087 	12.99 	13.81 	 0.76 
Au-L 	0.0094 	1.294 	0.32 	1.21 	+7- 1.21 

Pt-L 	0.0000 	1.292 	0.00 	0.00 	+7- 0.00 

Tr-L 	0.0000 	1.288 	0.00 	0.00 	+1- 0.00 

Qs-L 	0.0000 	1.287 	0.00 	0.00 	+1- 0.00 

Re-b 	0.0899 	1.278 	3.24 	11.48 	+/- 2.22 

Ag-b 	0.0169 	1.541 	1.27 	2.61 	+1- 0.48 

Pd-L 	0.0000 	1.609 	0.00 	0.00 	 0.00 

Rh-b 	0.1681 	1.360 	11.67 	22.87 	 1.20 

Ru-L 	0.0000 	1.425 	0.00 	0.00 	+/- 0.00 

Cu-K 	0.0154 	1.093 	1.39 	1.68 	+1- 0.41 

Mn-K 	0.0121 	1.151 	1.33 	1.39 	-i-/- 0.26 

Zn-K 	00128 	1.074 	1.11 	1.38 	+1- 0.99 

Ca-K 	00297 	1.463 	5.69 	4.34 	+1- 0.34 

Total 	 100.00 100.00 



Mon Nov 20 17:30:33 2006 

1WR 	RUN 2 REC 4 RUN 1 

Refit _A1-K' A1-K" Au-L' _Au-L" _Pt-L' 
Refit _C -K' _O -K' _Ir-L _Os-L _Pd-L 
Filter Fit Method 
Chi-sqd = 1.56 	Livetime = 30.0 Sec. 
Standardless Analysis 

_Pt-L" _Ir-L' _1r-L" -Os-L' Os-L" Re-
Ru - L 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 4-1- 	12 

O -K 
Na - K 
Al-K 
Si-K 
S -K 
Fe - K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re-L 
Ag-L 
Pd-L 
Rh - L 
Ru - L 

Ec-K  u-K 
ement 

Na-K 
Al - K 
Si - K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru-L 
Cl-K 
Cu - K 
Total 

	

0.08763 	0.00304 
0.00785 +1- 0.00106 
0.04470 +1- 0.00267 
0.09790 0.00509 
0.18857 +1- 0.01269 
0.02215 +1- 0.01557 
0.02113 1- 0.01517 
0.00000 0.00001 
0.00000 +1- 0.00001 
0.00575 0.01195 
0.02431 +1- 0.00565 
0.00000 +1- 0.00001 
0.23647 i-I- 0.01584 
0.00000 +1- 0.00001 
0.24469 +1- 0.00517 
0.01885 +1- 0.00609 

k-ratio 	ZAF Atom & 
(caic.) 

	

0.0576 	3.437 	34.23 

	

0.0052 	2.336 	1.78 

	

0.0294 	1.754 	7.29 

	

0.0643 	1.372 	10.95 

	

0.1239 	1.110 	9.80 

	

0.0146 	1.346 	0.40 

	

0.0139 	1.346 	0.38 

	

0.0000 	1.324 	0.00 

	

0.0000 	1322 	0.00 

	

0.0038 	1.324 	0.11 

	

0.0160 	1.482 	0.87 

	

0.0000 	1.563 	0.00 

	

0.1554 	1.320 	7.92 

	

0.0000 	1.349 	0.00 

	

0.1608 	1.409 	25.42 

	

0.0124 	1.119 	0.87 
100-00 

196_ 

	

1008 	+/- 	35 

	

111 	+1- 	15 

	

620 	+1- 	37 

	

1250 	+7- 	65 

	

951 	+1- 	64 

	

37 	+1- 	26 

	

39 	 28 

	

0 	+1- 	0 

	

0 	+1- 	0 

	

14 	+1- 	29 

	

156 	+1- 	36 

	

0+1- 	0 

	

1628 	+1- 	109 

	

0 	+1- 	0 

	

2795 	+1- 	59 

	

66 	+1- 	21 
Element Wt % Err. 

	

Wt % 	(1-Sigma) 

	

19.79 	#/- 0.69 

	

1.21 	+1- 0.16 

	

5.15 	+1- 0.31 

	

8.83 	+1- 0.46 

	

13.76 	+1- 0.93 

	

1.96 	+1- 1.38 

	

1.87 	+1.- 1.34 

	

0.00 	+1- 0.00 

	

0.00 	+1- 0.00 

	

0.50 	+/- 1.04 

	

2.37 	+1- 0.55 

	

0.00 	i-/- 0.00 

	

20.51 	+1- 1.37 

	

0.00 	+1- 0.00 

	

22.67 	+1- 0.48 

	

1.39 	-4-/- 0.45 
100.00 

0 
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Mon Nov 20 17:19:59 2006 

ISSEGHEM RUN 2 REC 1 RUN 1 
Mler Fit Method 
Chi-sqd = 0.79 	Livetime 
Standardless Analysis 
Element Relative 	Error 

k-ratio (1-Sigma) 
C-K 
O -K 
Na-K 
Al-K 
Si-K 
S -K 
Fe - K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd-L 
Rh - L 
Ru - L 

Element 

4.379 	13.87 
2.346 	4.23 
1.787 	14.12 
1.454 	27.50 
1.095 	18.45 
1.289 	0.70 
1292 	0.48 
1.289 	0.45 
1.292 	0.16 
1.273 	0.00 
1.333 	18.82 
1.376 	0.00 
1.448 	1.21 
1.476 	0.00 

100 . 00 

Net 	Error 
Counts (1-Sigma) 

	

55 +1- 	8 

	

199 	17 

	

151 +1- 	18 

	

125 +1- 	15 

	

556 	38 
1395 +1- 	56 

	

855 +1- 	62 

	

33 +1- 	28 

	

25 	32 

	

25 +1- 	29 

	

10 +1- 	31 

	

0 +1- 	0 
1750 +1- 	106 

	

0 +1- 	0 

	

107 +1- 	35 

	

0 +1- 	0 
Element Wt Err. 

Wt 	(1-Sigma) 
6.08 	+1- 0.72 
2.18 	+1- 0.26 
7.56 	+/- 0.52 

16.81 	+/- 0.67 
19.65 	+1- 1.42 
2.61 	+1- 2.21 
1.78 	+1- 2.30 
1.64 	+1- 1.91 
0.59 	+1- 1.85 
0.00 	+1- 0.00 

38.72 	+1- 2.35 
0.00 	+1- 0.00 
2.38 	+1- 0.78 
0.00 	+1- 0.00 

100.00 

Na-K 

W  1-K 

Fe - K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re-L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Total 

0.01932  
0.01291 
0.05890  
0.16084  
0.24957 
0.02820 
0.01914 
0.01772 
0.00639 
0.00000  
0.40411 
0.00000 
0.02289  
0.00000 

k-ratio 
(caic.) 
0.0139 
0.0093  
0.0423 
0.1156  
0.1794 
0.0203 
0.0138 
0.0127  
0.0046  
0.0000 
0.2904 
0.0000 
0. 0165 
0.0000 

+1- 0.00230 
+/- 0.00156 
+1- 0.00403 
+1- 0.00646 
+1- 0.01810 
+1- 0.02379 
+1- 0.02472 
+1- 0.02067 
+1- 0.01989 
-F/- 0.00001 
+1- 0.02448 
+1- 0.00001 
+1- 0.00749 
+1- 0.00001 

ZAF Atom 6 

= 30.0 Sec 

0 



Net 
Counts 

55 
198 
168 
124 
680 

1486 
833 
28 
18 
51 
38 
28 

2105 
0 
0 
0 

Element 
WL 

C 

0 

5.80 
1.88 
8.00 

16.15 
16.83 
1.93 
1 . 10   
2.99 
2 . 13   
1.42 

41.77 
0 . 00   
0 - 00   
0.00 

100 - 00 

Error 
(1-Sigma) 

+1- 	7 
+1- 	13 
+1- 	18 
+1- 	16 
+1- 	38 
i-/- 	61 
+1- 	64 
+1- 	29 
+1- 	33 
+1- 	29 
+1- 	30 
+1- 	31 
+1- 	114 
+1- 	0 
+1- 	0 
+1- 	0 
Wt % Err. 
(1-Sigma) 

~ 1- 0.62 
+1- 0.24 
+1- 0.45 
-4-/- 0.66 
+1- 1.29 
~ 1- 2.00 
-,-/- 2.01 
+1- 1.73 
.i-/- 1.67 
+1- 1.57 
+1- 2.26 
+1- 0.00 
+1- 0.00 
+1- 0.00 

Mon Nov 20 17:22:43 2006 

Ulft ISSEGHEM RUN 2 REC 1 RUN 2 

Filter Fit Method 
Chi-sqd = 0.93 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 

k-ratio 	(1-Sigma) 
C -K 
O -K 

	

Na-K 
	

0.01911 
Al-K 

	

Si-K 
	0 . 01147   

0.06405 
0 . 15227   
0 - 21609  

S -K 
 

0 . 02115  
Fe-K 

 
0 . 01205  

Au-L 
 

0.03280 
Pt-L 
Ir-L 

0.02336 Os-L 
0 . 01563   
0.43201 

Re-b 
Ag-b 

0 . 00000   
0.00000 

Pd - L 
Rh-L 

0.00000 Ru - L 
k-ratio Element 
(caic.) 

4.255 	13.65 0.0136 

	

W
K 	

2.297 	3.77 0 . 0082   
0.0457 
	

1.751 	15.41 Si-K 
1.486 	27.25 0 , 1087   

0 . 1542 
	

1.091 	16.29 
S -K 

 
0.0151 
	

1.277 	0.53 
Fe - K 
Au-b 

1.279 	0.30 0.0086 Pt - L 
1.276 	0.84 0 . 0234   

0.0167 
	

1.279 	0.61 
Ir-L 
Os - L 

1.269 	0.41 0.0112 Re - L 
1.355 	20.94 0.3083 

	

A9-L 	
1.401 	0.00 0.0000 Pd-L 
1.448 	0.00 0.0000 Rh - L 
1.510 	0.00 0.0000 Ru-L 

100.00 Total 

+1- 0.00205 
+1- 0.00148 
+1- 0.00358 
+1- 0.00625 
+1- 0.01660 
~ 1- 0.02193 
+1- 0.02197 
~ 1- 0.01902 
+1- 0.01831 
+1- 

 

0.01737 
+1- 0.02340 
+1- 0.00001 
+1- 0.00001 
~ 1- 0.00001 
ZAF Atom % 

0 



Mon Nov 20 17:25:06 2006 

*ISSEGHEM RUN 2 REC 1 RUN 3 

Refit _AU-L' Au-L" Pt-L' _Pt-Lt' _1r-L' 
Refit _C -K' _Au-L _Pt-L _Pd-L _Rh-L 
Filter Fit Method 
Chi-sqd = 0.96 	Livetime = 30.0 Sec. 
Standardless Analysis 

_Ir-L" Os-L' -OS-L" _Re-L' _Re-L" _Pd-
Ru - L 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K --- --- 73 +1- 11 

O -K 
Na-K 
Al-K 
Si-K 
S -i( 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L w nt 

Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Total 

0.02184 +1- 0.00212 
0.01362 +1- 0.00243 
0.07094 +1- 0.00383 
0.15716 +1- 0.00572 
0.23438 +1- 0.01514 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.00832 +1- 0.01720 
0.01976 +1- 0.01602 
0.02743 --/- 0.01469 
0.44654 +1- 0.02170 
0.00000 +1- 0.00001 
0.00000 +7- 0.00001 
0.00000 +7- 0.00001 

	

ft-ratio 	ZAF Atom % 
(caic .) 

	

0.0156 	4.316 	15.02 

	

0.0097 	2.337 	4.32 

	

0.0507 	1.785 	16.51 

	

0.1123 	1.438 	25.81 

	

0.1675 	1.099 	16.89 

	

0.0000 	1.279 	0.00 

	

0.0000 	1.282 	0.00 

	

0.0060 	1.293 	021 

	

0.0141 	1.296 	0.49 

	

0.0196 	1.285 	0.69 

	

03192 	1.323 	20.06 

	

0.0000 	1.359 	0.00 

	

0.0000 	1.408 	0.00 

	

0.0000 	1.462 	0.00 
100.00 

	

250 +'/- 	20 

	

228 +1- 	22 

	

174 +1- 	31 

	

889 +7- 	48 

	

1813 	 66 

	

1068 +1- 	69 

	

0 	 0 

	

0 +1- 	0 

	

16 +1- 	33 

	

38 +1- 	31 

	

56 +1- 	30 

	

2573 +7- 	125 

	

0 +1- 	0 

	

0 +1- 	0 

	

0 +7- 	0 
Element Wt % Err. 

Wt 	(1-Sigma) 

	

6.74 	+1- 0.65 

	

2.28 	+1- 0.41 

	

9.05 	0.49 

	

16.16 	0.59 

	

18.42 	1.19 

	

0.00 	+1- 0.00 

	

0.00 	+1- 0.00 

	

0.77 	+1- 1.59 

	

1.83 	+7- 1.48 

	

2.52 	+1- 1.35 

	

4224 	2.05 

	

0.00 	+1- 0.00 

	

0.00 	0.00 

	

0.00 	+1- 0.00 
100.00 

0 



Mon Nov 20 17:26:25 2006 

ISSEGHEM RUN 2 REC 1 RUN 4 

Refit Au-L' Au-LT' Pt-L' Pt-Lt' _Ir-L' 
Refit _C -K' O -K" Al-K" _Pt-L 
Refit _Al-K' 
Filter Fit Method 
Chi-sqd = 0.84 	Livetinle = 30.0 Sec. 
Standardless Analysis 

_Ir-LT' _Os-L' Os-L" _Re-L' Re-L" -Pd- 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K ---- --- ii +1- 12 

o -K 
Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re - L 
Ag-L 
Pd- L 
Rh-L 

u-L 
uerit 

Na-K 
Al - K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh- L1 
Ru - L 
Total 

0.02291 +1- 0.00206 
0.01217 +1- 0.00143 
0.06881 0.00351 
0.13666 -i-/ -  0.00567 
0.26996 +1- 0.01648 
0.00924 +1- 0.01990 

	

0.00000 	000001 

	

0.00238 	0.01905 
0.02521 +1- 001948 
0.00946 +1- 0.01628 
0.44000 +7- 0.02849 
0.00182 +/- 0.02025 
0.00104 +1- 0.01673 
0.00035 -i-/ -  0.01392 

k-ratio 	ZAF Atom % 
(cab.) 

	

0.0165 	4.459 	16.38 

	

0.0088 	2.408 	4.01 

	

0.0496 	1.824 	16.48 

	

0.0985 	1.444 	22.70 

	

0.1945 	1.096 	19.54 

	

0.0067 	1.297 	OL22 

	

0.0000 	1.284 	0.00 

	

0.0017 	1.296 	0.06 

	

0.0182 	1.299 	0.63 

	

0.0068 	1.289 	0.24 

	

0.3170 	1.303 	19.59 

	

0.0013 	1.369 	0.09 

	

0.0007 	1.412 	0.05 

	

0.0003 	1473 	0.02 
100.00 

	

ii 	15 

	

223 	+1- 	20 

	

146 	+1- 	17 

	

804 	+1- 	41 

	

1470 	+1- 	61 

	

1148 	+1- 	70 

	

13 	+1- 	29 

	

0 	+1- 	0 

	

4 	+1- 	33 

	

44 	+1- 	34 

	

19 	+1- 	32 

	

2364 	+1- 	153 

	

10 	+1- 	115 

	

6 	-i-I- 	98 

	

3 	+1- 	114 
Element Wt % Err. 

	

wt 09 	(1-Sigma) 

	

7.36 	 0.66 

	

2.11 	+1- 0.25 

	

9.04 	+7- 0.46 

	

14.22 	+1- 0.59 

	

21.33 	+1- 1.30 

	

0.86 	+1- 1.86 

	

0.00 	4-/- 000 

	

0.22 	+7- 1.78 

	

2.36 	i-/-- 1.82 

	

0.88 	 1.51 

	

4129 	-i-/- 2.67 

	

0.18 	+1- 2.00 

	

0.11 	+/- 1.70 

	

0.04 	+7- 148 
100.00 

0 



Mon Nov 20 17:27:37 2006 

V 
 & ISSEGHEM RUN 2 REC 1 RUN 5 

Refit _Au-L' Au-b" _Pt-L' -Pt-L" Itr-L' Ir-L" Os-L' Os-L" -Re-L' -Re-L" _Pd-

Refit C -K' _Na-K' _Al-K" _1r-L _Os-L _Pd-L Ru-L 
Filter Fit Method 
Chi-sqd = 0.87 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	 --- 	 114 4/- 	14 

O -K 	--- 	 --- 	 263 +1- 	20 

Na-K 	0.02136 	0.00223 	182 	19 

Al-K 	0.01203 +1- 0.00153 	 126 	16 

Si-K 	0.07223 +1- 0.00419 	742 +1- 	43 

S -K 	0.14392 -i-/ -  0.00634 	1361 	60 

Fe-K 	0.25539 +1- 0.01767 	955 +/- 	66 

Au-L 	0.02506 +1- 0.02102 	 32 +1- 	27 

Pt-L 	001609 	0.02121 	 22 4-/- 	30 

Ir-L 	0.00000 -i-/- 0.00001 	 0 +1- 	0 

Os-L 	0.00000 +/- 0.00001 	 0 +1- 	0 

Re-L 	001553 +1- 0.01733 	 27 +1- 	30 

Ag-b 	0.42210 -i-/- 0.02372 	1993 +/- 	112 

Pd-L 	0.00000 +/- 0.00001 	 0 +1- 	0 

Rh-b 	0.01629 +/- 0.00785 	 84 	40 

Ru-b 	0.00000 +7- 0.00001 	 0 +/- 	0 

ent k-ratio 	ZAF Atom % Element Wt % Err. 
(caic.) 	 Wt % 	(1-Sigma) 

Na-K 	0.0153 	4.397 	15.08 	6.73 	+1- 0.70 

Al-K 	0.0086 	2.369 	3.90 	2.04 	+/- 0.26 

Si-K 	0.0518 	1.799 	17.08 	9.31 	+1- 0.54 

S -K 	0.1032 	1.458 	24.16 	15.04 	+7- 0.66 

Fe-K 	0.1831 	1.097 	18.52 	20.09 	+/- 1.39 

Au-L 	0.0180 	1.294 	0.61 	2.33 	+1- 1.95 

Pt-L 	0.0115 	1.297 	0.39 	1.50 	+1- 1.97 

Ir-L 	0.0000 	1.2B0 	0.00 	0.00 	+1- 0.00 

Os-L 	0.0000 	1.284 	0.00 	0.00 	+/- 0.00 

Re-L 	0.0111 	1.286 	0.40 	1.43 	+1- 1.60 

Ag-L 	0.3026 	1317 	19.02 	39.85 	+1- 224 

Pd-L 	0.0000 	1.353 	0.00 	0.00 	+1- 0.00 

Rh-L 	0.0117 	1.430 	0.84 	1.67 	0.80 

Ru-L 	0.0000 	1.445 	0.00 	0.00 	+1- 0.00 

Total 	 10000 100.00 

0 
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Mon Nov 20 17:32:32 2006 

ISSEGHEM RUN 2 REC 4 RUN 2 

Refit C -K' C -K" Al-K' Al-K" Au-L' 
Refit 10 -K' _0 -K" -Si-K" ..S -K" _Pt-L 
Filter Fit Method 
Chi-sqd = 1.14 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 

k-ratio (1-Sigma) 
C -K 
0 -K 
Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 

.1-K  u-K 
Element 

Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Cl-K 
Cu - K 
Total 

Net 	Error 
Counts (1-Sigma) 

	

43 -i-/- 	7 

	

124 t/- 	11 

	

952 -i-I- 	33 

	

92 +1- 	14 

	

305 +1- 	20 

	

864 +7- 	36 
1020 +1- 	63 

	

47 +1- 	24 

	

0 	 0 

	

0+1- 	0 

	

0 +7- 	0 

	

45 +/- 	29 

	

108 +1- 	35 

	

0 +1- 	0 
1520 +1- 	108 

	

0 -4-/- 	0 
2936 +7- 	58 

	

82 +1- 	22 
Element Wt Err. 

Wt 	(1-Sigma) 

	

20.81 	+1- 0.72 
1.10 	-s-I- 0.17 
2.79 	-s-I- 0.18 
6.48 	-4-/- 0.27 

	

15.77 	+/- 0.97 
2.67 	+1- 1.37 
0.00 	+7- 0.00 
0.00 	+1- 0.00 
0.00 	+7- 0.00 
1.86 	+1- 1.20 
1.75 	+1- 0.57 
0.00 	-'-7- 0.00 

19.99 	+1- 1.42 
0.00 	+1- 0.00 

24.90 	+7- 0.49 
1.86 	-s-I- 0.51 

100.00 

-.Au-L" _Pt-L' -Pt-LIP _Ir-L' _Ir-L" _Os-
_Ir-L _Os-L 	Pd-L Ru-L 

0.08736 +1- 0.00303 
0.00679 +7- 0.00105 
0.02321 +1- 0.00152 
0.07135 +1- 0.00298 
0.21350 +1- 0.01319 
0.02970 +1- 0.01517 
0.00000 000001 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.02102 +1- 0.01355 
0.01772 +1- 0.00580 
000000 +1- 0.00001 
0.23320 -'-1- 0.01657 
0.00000 +1- 0.00001 
0.27133 +1- 0.00536 
002480 i-/- 0.00674 

k-ratio 	ZAF Atom 
(caic.) 

	

0.0585 	3.558 	36.27 

	

0.0045 	2.416 	1.63 

	

3.0155 	1.798 	3.99 

	

0.0478 	1.356 	8.10 

	

0.1430 	1.103 	11.32 

	

0.0199 	1.344 	0.54 

	

0.0000 	1.326 	0.00 

	

0.0000 	1.322 	0.00 

	

0.0000 	1.319 	0.00 

	

0.0141 	1.322 	0.40 

	

0.0119 	1.477 	0.65 

	

0.0000 	1.555 	0.00 

	

0.1562 	1.280 	7.78 

	

0.0000 	1.306 	0.00 

	

0.1817 	1.371 	28.14 

	

0.0166 	1.120 	1.17 
100.00 

40 



Mon Nov 20 17:33:42 2006 

ISSEGHEM RUN 2 REC 4 RUN 3 

Refit _C -K' _C -K" Al-K' -Al-K" -Au-L' 
Refit 0 -K" S -K" _Pd-L _Ru-L 
Filter Fit Method 
Chi-sqd = 1.41 	Livetime = 30.0 Sec. 
Standardless Analysis 

-
Au-L" Pt-L' -Pt-Lt' _Ir-L' _Ir-L" -Os- 

Element Relative 	Error 	Net 	Error 
ft-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K --- --- 26 +1- 7 

O -K 
Na-K 
Al-IC 
Si-K 
S -K 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 

.1-K  u-K 
Element 

Na - K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L1 
Ir-L 
Os-L 
Re-L 
Ag-L 
Pd - L 
Rh-L 
Ru - L 
Cl-K 
Cu - K 
Total 

0.08005 +1- 0.00294 
0.00426 +1- 000097 
0.02703 +1- 000228 
0.06550 +1- 0.00281 
0.18131 +1- 0.01256 
0.00822 +/- 0.01454 
0.01831 +1- 0.01487 
0.03388 +1- 0.01377 
0.02803 +1- 0.01427 
0.01589 +7- 0.01215 
0.03462 -i-/- 0.00547 
0.00000 +1- 0.00001 
0.23557 +1- 001581 
0.00000 +1- 0.00001 
0.24958 +/- 0.00518 
0.01777 +1- 0.00613 

	

k-ratio 	ZAP Atom % 
(caic.) 

	

0.0534 	3.486 	3459 

	

0.0028 	2.324 	1.04 

	

0.0180 	1.732 	4.75 

	

0.0437 	1.405 	8.18 

	

0.1209 	1.095 	10.13 

	

0.0055 	1.319 	0.16 

	

0.0122 	1.319 	0.35 

	

0.0226 	1.314 	0.66 

	

0.0187 	1.313 	0.55 

	

0.0106 	1.300 	0.32 

	

0.0231 	1.494 	1.37 

	

0.0000 	1.574 	0.00 

	

0.1570 	1.325 	8.64 

	

0.0000 	1.366 	0.00 

	

0.1664 	1.415 	28.39 

	

0.0118 	1.097 	0.87 
100.00 

	

115 +1- 	11 

	

873 +1- 	32 

	

58 +1- 	13 

	

356 +1- 	30 

	

793 +1- 	34 

	

866 +1- 	60 

	

13 -i- I - 	24 

	

32 +7- 	26 

	

65 +1- 	26 

	

55 	 28 

	

34 +1- 	26 

	

210 	 33 

	

0 +1- 	0 

	

1536 +1- 	103 

	

0 +1- 	0 

	

2700 	 56 

	

58 +1- 	20 
Element Wt 6 Err. 

Wt 	(1-Sigma) 

	

18.60 	+1- 0.68 

	

0.66 	+1- 0.15 

	

3.12 	+1- 0.26 

	

6.14 	+1- 0.26 

	

13.24 	+1- 0.92 

	

0.72 	i-I-- 1.28 

	

1.61 	+1- 1.31 

	

2.97 	-i- / -  1.21 

	

2.45 	+1- 1.25 

	

1.38 	+1- 1.05 

	

345 	+1- 0.54 

	

0.00 	i-I-- 0.00 

	

20.81 	+1- 1.40 

	

0.00 	+/- 0.00 

	

23.55 	+7- 0.49 

	

1.30 	+7- 0.45 
100.00 

0 



Mon Nov 20 17:34:45 2006 

ISSEGHEM RUN 2 REC 4 RUN 4 

Refit _C -K' C -K" _A1-K' _Al-K" _Au-L' 
Refit S -K" _Fe-K" _Pd-L 	Ru-L 
Filter Fit Method 
Chi-sqd 	1.40 	Livetime = 30.0 Sec. 
Standardless Analysis 

-
Au-L" -Pt-L' _Pt-L" _Ir-L' _Ir-L" -Os- 

Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K - - - --- 28 +1- 7 

O -K 
Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re - L 
A-L 
Pd - L 
Rh - L 
Ru - L 

.1-K  u-K 
Element 

Na-K 
Al -K 
Si-K 
S -K 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Cl-K 
Cu - K 
Total 

0.08980 +1- 0.00298 
0.00439 +1- 0.00085 
0.02420 +1- 0.00201 
0.05984 +/- 0.00269 
0.15536 0.00772 
0.03164 +1- 0.01332 
0.00703 +1- 0.01306 
0.00790 +1- 0.01302 
0.00537 +/- 0.01387 
0.00985 +7- 0.01190 
0.02327 -i-/- 0.00524 
0.00000 +1- 0.00001 
0.27048 0.01604 
000000 +7- 0.00001 
029632 +1- 0.00528 
0.01452 -4-7 -  0.00619 

k-ratio 	ZAF Atom 
(cab.) 

	

0.0606 	3.382 	36.43 

	

0.0030 	2332 	1.05 

	

0.0163 	1.736 	4.12 

	

0.0404 	1.343 	691 

	

0.1048 	1.108 	8.49 

	

0.0213 	1.331 	0.59 

	

0.0047 	1.331 	0.13 

	

0.0053 	1.326 	0.15 

	

0.0036 	1.324 	0.10 

	

0.0066 	1.311 	0.19 

	

0.0157 	1.484 	0.88 

	

0.0000 	1.569 	0.00 

	

0.1825 	1.262 	9.15 

	

0.0000 	1.284 	0.00 

	

0.1999 	1.349 	31.10 

	

0.0098 	1.108 	0.70 
100.00 

	

136 	-*-/- 	16 

	

1115 	+7- 	37 

	

68 	+1- 	13 

	

363 	i-I- 	30 

	

825 	i-/ - 	37 

	

846 	+1- 	42 

	

58 	+7- 	24 

	

15 	4-/- 	27 

	

18 	+7- 	29 

	

12 	+1- 	31 

	

24 	+1- 	29 

	

160 	+1- 	36 

	

0 	+1- 	0 

	

2008 	+1- 	119 

	

0 	+1- 	0 

	

3649 	 65 

	

55 	+1- 	23 
Element Wt % Err. 

	

Wt % 	(1-Sigma) 

	

20.49 	+/- 0.68 

	

0.69 	+1- 0.13 

	

2.83 	-4-/- 0.23 

	

5.42 	 0.24 

	

11.61 	+1- 0.58 

	

2.84 	+1- 1.20 

	

0.63 	+7- 1.17 

	

0.71 	+7- 1.16 

	

0.48 	+/- 1.24 

	

0.87 	+1- 1.05 

	

2.33 	+1- 0.52 

	

0.00 	+1- 0.00 

	

23.03 	+7- 1.37 

	

0.00 	+1- 0.00 

	

26.98 	1- 0.48 

	

1.09 	+1- 0.46 
100.00 

0 



Mon Nov 20 17:36:00 2006 

ISSEGHEM RUN 2 REC 4 RUN 5 

Refit C -K' C -K" _A1-K' Al-K" _Au-L' 
Refit _O -K" _Fe-K" _Pd-L _Ru-L 
Filter Fit Method 
Chi-sqd = 1.58 	Livetime = 300 Sec. 

Standardless Analysis 
Element Relative 	Error 

k-ratio (1-Sigma) 

C-K 
O -K 
Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 

•:; 
Element 

Na-K 
Al -K 
Si-K 
S -K 
Fe - K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re-L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Cl-K 
Cu-K 
Total 

Net 	Error 
Counts (1-Sigma) 

	

38 i-/ - 	7 

	

170 +1- 	13 
1177 +1- 	39 

	

121 +1- 	16 

	

663 +1- 	38 
1096 +1- 	64 

	

924 +1- 	43 

	

27 +1- 	22 

	

20 +1- 	27 

	

38 +1- 	30 

	

16 +1- 	32 

	

87 +1- 	32 

	

124 +1- 	37 

	

0 +1- 	0 
1695 +1- 	119 

	

0 +1- 	0 
3545 +1- 	65 

	

121 +1- 	22 
Element Wt % Err. 

Wt % 	(1-Sigma) 
19.79 	 0.66 
1.14 	 0.15 
4.81 	+1- 0.28 
6.96 	+1- 0.41 

11.74 	-+-/- 0.55 
1.26 	 1.02 
0.80 	+/- 1.10 
1.47 	+1- 1.16 
0.60 	+1- 1.19 
2.91 	 1.08 

	

1.71 	+1- 0.51 

	

0.00 	+1- 0.00 
18.99 	 1.33 

	

0.00 	+7- 0.00 
25.58 	+1- 0.47 

	

2.25 	+1- 0.41 
100.00 

Au-L" Pt-L' _Pt-L" Ir-L' _Ir-L" -Os- 

0.09051 +1- 0.00300 
0.00758 +1- 0.00100 
0.04232 +1- 0.00243 
0.07593 +1- 0.00444 
0.16220 +1- 0.00755 
0.01431 +1- 0.01166 
0.00911 +1- 0.01247 
0.01687 +1- 0.01332 
0.00684 +1- 0.01367 
0.03369 +1- 0.01254 
0.01708 +1- 0.00514 
0.00000 +/- 0.00001 
0.21797 +1- 0.01531 
0.00000 +1- 0.00001 
0.27478 +1- 0.00504 
0.03082 +1- 000565 

	

k-ratio 	ZAP Atom 
(caic.) 

	

0.0594 	3.335 	34.50 

	

0.0050 	2.301 	1.70 

	

0.0278 	1.731 	6.85 

	

0.0498 	1.397 	8.69 

	

0.1064 	1.103 	8.42 

	

0.0094 	1.339 	0.26 

	

0.0060 	1.339 	0.16 

	

0.0111 	1.333 	0.31 

	

0.0045 	1.329 	0.13 

	

0.0221 	1.315 	0.63 

	

0.0112 	1.525 	0.63 

	

0.0000 	1.611 	0.00 

	

0.1429 	1.329 	7.39 

	

0.0000 	1.365 	0.00 

	

0.1802 	1.420 	28.91 

	

0.0202 	1.111 	1.42 
100.00 

0 
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Mon Nov 20 17:39:16 2006 

*ISSEGHEM RUN 2 REC 5 RUN 1 

Refit _C -K' _C -K" _A1-K' Al-K" Si-K' 
Refit _Pd-L 

-
Ru-L 

Filter Fit Method 
Chi-sqd = 1.46 	Livetime = 30.0 Sec. 
Standardless Analysis 

_Si-X' -Au-L' -AU-L" _Pt-L' _Pt-L" Ir- 

Element Relative 	Error 	Net 	Error 
k-ratio 	(i-Sigma) 	Counts (1-Sigma) 

C -K --- --- 12 -4-/ -  7 

O -K 
Na - K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re-L 
A-L 
Pd-L 
Rh - L 
Ru - L 

W 
Mn - K 
Ca - K 

Element 

Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-tJ 
Ir-L 
Os - L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Cl-K 
Cu - K 
Mn - K 
Ca - K 
Total 

0.08410 +1- 0.00269 
0.00529 +1- 0.00085 
0.00266 +1- 0.00093 
0.17671 +1- 0.00565 
0.25248 +1- 0.01278 
0.00360 +1- 001183 
0.00559 +1- 001257 
002068 +1- 0.01249 
0.02281 +1- 0.01202 
0.01483 +1- 0.01065 
0.01887 +1- 0.00472 
0.00000 +1- 0.00001 
0.17070 +1- 0.01274 
0.00000 +1- 0.00001 
0.18683 +1- 3.00421 
033249 +1- 0.00474 
002447 +1- 0.00389 
0.00789 +1- 0.00149 

k-ratio ZAF Atom % 
(caic -) 

	

0.0554 	3.611 	34.72 

	

0.0035 	2.402 	1.24 

	

0.0018 	1.782 	0.44 

	

0.1165 	1.348 	19.52 

	

0.1664 	1.104 	13.12 

	

0.0024 	1.351 	0L06 

	

0.0037 	1.351 	0.10 

	

0.0136 	1345 	038 

	

0.0150 	1.345 	0.42 

	

0.0098 	1.333 	0.28 

	

0.0124 	1.498 	0.69 

	

00000 	1.579 	0.00 

	

0.1125 	1.394 	6.08 

	

0.0000 	1.466 	0.03 

	

0.1232 	1.499 	20.76 

	

0.0016 	1.130 	0.12 

	

00161 	1.155 	1.35 

	

0.0052 	1.371 	071 
100 . 00 

	

185 	+7- 	18 

	

1127 	+1- 	36 

	

88 	+7- 	14 

	

43 	+1- 	15 

	

2626 	 84 

	

1483 	+1- 	75 

	

7 	+1- 	24 

	

12 	+1- 	27 

	

49 	+1- 	29 

	

55 	+1- 	29 

	

39 	+1- 	28 

	

140 	+1- 	35 

	

0+! - 	0 

	

1367 	+1- 	102 

	

0 	+1- 	0 

	

2483 	 56 

	

10 	+1- 	20 

	

151 	+7- 	24 

	

85 	+1- 	16 
Element Wt % Err. 

	

Wt % 	(1-Sigma) 

	

20.02 	-i-I- 0.64 

	

3.84 	4- / -  0.13 

	

0.31 	+1- 0.11 

	

15.70 	+1- 0.50 

	

18.38 	4-/- 0.93 

	

0.32 	+1- 1.05 

	

0.50 	+1- 1.12 

	

1.83 	4-/- 1.11 

	

2.02 	+1- 1.07 

	

1.30 	+1- 0.94 

	

1.85 	+1- 0.47 

	

0.00 	+1- 0.00 

	

15.69 	+1- 1.17 

	

0.00 	+/- 0.33 

	

18.46 	+1- 0.42 

	

0.19 	+1- 0.35 

	

1.86 	+1- 0.30 

	

0.71 	 0.13 
100.00 

0 



Mon Nov 20 17:42:21 2006 

ISSEGHEM RUN 2 REC 5 RUN 2 

Refit Al-K' _Ai-K" -Si-K' _Si-K" _Au-L' 
Refit C -K' _O -K" _Au-L _Pt-L _Ir-L 
Filter Fit Method 
Chi-sqd = 1.38 	Livetime = 30.0 Sec. 
Standardless Analysis 

-
AU-L" -Pt-L' _Pt-L" _Ir-L' ....Ir-L" _Os-
Os-L Re-L _Pd-L _Ru-L 

Element Relative 	Error 	 Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K --- --- 66 +1- 11 

O -K 
Na - K 
Al-K 
Si-K 
S -K 
Fe- K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd-L 
Rh - L 
Ru - L 

Si-K  u-K 
Mn - K 
Ca - K 

Element 

Na-K 
Al-K 
Si-K 
S -K 
Fe - K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd-L 
Rh - L 
Ru - L 
Cl- K 
Cu - K 
Mn - K 
Ca - K 
Total 

0.10063 i-/- 0.00353 
0.00380 i-I- 0.00101 
0.00241 +7- 0.00103 
0.14898 0.00636 
0.20869 +/- 0.01396 
0.00000 i-/- 0.00001 
0.00000 1- 0.00001 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.03089 +1- 0.00618 
0.00000 +1- 0.00001 
0.22911 +1- 0.01682 
0.00000 1-/- 0.00001 
0.23764 +1- 0.00554 

	

0.01662 	0.00623 

	

0.01080 	0.00405 
0.01044 +1- 0.00181 

k-ratio 	ZAF Atom % 
(caic.) 

	

0.0670 	3.539 	39.31 

	

0.0025 	2.488 	0.89 

	

0.0016 	1.826 	0.40 

	

0.0992 	1.260 	14.86 

	

0.1389 	1.118 	10.60 

	

0.0000 	1.346 	0.00 

	

0.0000 	1.347 	0.00 

	

0.0000 	1.343 	0.00 

	

0.0000 	1.341 	0.00 

	

0.0000 	1.329 	0.00 

	

0.0206 	1.438 	1.05 

	

0.0000 	1.520 	0.00 

	

0.1525 	1.283 	7.25 

	

0.0000 	1.323 	0.00 

	

0.1582 	1.376 	23.40 

	

0.0111 	1.140 	0.76 

	

0.0072 	1.167 	0.58 

	

0.0070 	1.388 	0.92 
100-00 

	

130 	+/- 	11 

	

970 	+1- 	34 

	

46 	+7- 	12 

	

28 	+1- 	12 

	

1595 	+1- 	68 

	

883 	+1- 	59 

	

0 	+7- 	0 
0 

	

0 	+1- 	0 

	

0 	 0 

	

0 	+1- 	0 

	

165 	+1- 	33 

	

0 	+1- 	0 

	

1321 	+1- 	97 

	

0 	+1- 	0 

	

2274 	+1- 	53 

	

48 	+1- 	18 

	

48 	 18 

	

82 	+1- 	14 
Element Wt 	Err. 

	

Wt % 	(1-Sigma) 

	

23.71 	4-7- 0.83 

	

0.63 	+1- 0.17 

	

0.29 	+1- 0.13 

	

12.49 	+1- 0.53 

	

15.53 	+1- 1.04 

	

0.00 	+1- 0.00 

	

0.00 	+7- 0.00 

	

0.00 	+1- 0.00 

	

0.00 	+1- 0.00 

	

0.00 	+1- 0.00 

	

2.96 	+1- 0.59 

	

0.00 	+1- 0.00 

	

19.56 	 1.44 

	

0.00 	+1- 0.00 

	

21.76 	+7- 0.51 

	

1.26 	-t-/- 0.47 

	

0.84 	+7- 0.31 

	

0.96 	+1- 0.17 
100.00 

0 



Mon Nov 20 17:44:05 2006 

ISSEGHEM RUN 2 REC 5 RUN 3 

Refit C -K' C K" _A1-K' ..A1-K" Si-K' 
Refit _O -K' Pt-L _1r-L _Os-L _Pd-L 
Filter Fit Method 
Chi-sqd = 1.31 	Livetime = 30.0 Sec. 
Standardless Analysis 

-
Si-K" Au-L' -AU-L" _PL-L' -Pt-L" _Ir-
Ru - L 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K ---- --- ii +1- 6 

O -K 
Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re-L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 

C 
Mn - K 
Ca - K 

Element 

Na-K 
Al-K 
Si-K 
S -K 
Fe - K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re- L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Cl-K 
Cu - K 
Mn-K 
Ca - K 
Total 

0.10043 +1- 0.00310 
0.00279 +1- 0.00093 
0.00277 +1- 0.00101 
0.14461 +1- 0.00566 
0.21364 +1- 0.01246 
0.00337 +1- 0.01347 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.00788 +1- 0.01079 
0.01427 +7- 0.00515 
0.00000 +1- 0.00001 
0.21915 +7- 0.01526 
0.00000 +/- 0.00001 
0.24990 +1- 0.00509 
0.00734 +1- 0.00490 
0.01592 +1- 0.00371 
0.01793 0.00314 

k-ratio 	ZAP Atom 
(caic.) 

	

0.0669 	3.496 	38.63 

	

0.0019 	2.455 	0.64 

	

0.0018 	1.802 	0.45 

	

0.0964 	1.267 	14.46 

	

0.1424 	1.119 	10.82 

	

0.0022 	1.366 	0.06 

	

0.0000 	1.349 	0.00 

	

0.0000 	1.344 	0.00 

	

0.0000 	1.345 	0.00 

	

0.0053 	1.344 	014 

	

0.0095 	1.459 	0.49 

	

0.0000 	1.543 	0.00 

	

0.1461 	1.288 	6.94 

	

0.0000 	1.329 	000 

	

0.1666 	1.381 	24.62 

	

0.0049 	1.142 	0.33 

	

0.0106 	1.168 	0.86 

	

0.0120 	1.380 	1.58 
100.00 

154 +- 

	

1233 	+1- 	38 

	

42 	+1- 	14 

	

42 	+1- 	15 

	

1970 	1-!- 	77 

	

1149 	+1- 	67 

	

6 	+1- 	25 

	

0 	+1- 	0 

	

0 	4-/- 	0 

	

0 	+1- 	0 

	

20 	+1- 	27 

	

98 	+7- 	35 

	

0 	+1- 	0 

	

1608 	+1- 	112 

	

0 	+1- 	0 

	

3043 	+7- 	62 

	

28 	 19 

	

91 	+1- 	21 

	

177 	+1- 	31 
Element Wt % Err. 

	

Wt % 	(1-Sigma) 

	

23.40 	+1- 072 

	

0.46 	+/- 0.15 

	

0.33 	+/- 0.12 

	

12.21 	+1- 0.48 

	

15.93 	+1- 0.93 

	

0.31 	+1- 1.23 

	

0.00 	-4-/- 0.00 

	

0.00 	-4-/- 0_00 

	

0.00 	+1- 0.00 

	

0.71 	+1- 0.97 

	

1.39 	+1- 0.50 

	

0.00 	+/- 0.00 

	

18.81 	+1- 1.31 

	

0.00 	-'-I- 0.00 

	

23.01 	+/- 0.47 

	

0.56 	-f/- 0.37 

	

1.24 	+/- 0.29 

	

1.65 	+/- 0.29 
100.00 

0 



Mon Nov 20 17:45:38 2006 

AWISSEGHEM RUN 2 REC 5 RUN 4 

Refit _C -K 1  _C -K" Al-K 1  _A1-K" _Si-K' 
Refit _O -K' _Ir-L _Pd-L 	Ru-L 
Filter Fit Method 
Chi-sqd = 1.12 	Livetime = 30.0 Sec. 
Standardiess Analysis 

Si-K" -Au-LT -AU-L" -Pt-L' _Pt-L'T _Ir- 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K --- 29 +1.- 6 

O -K 
Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re-L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 

Mn - K 
Ca - K 

Element 

Na-K 
Al-K 
Si-K 
S -K 
Fe - K 
Au-L 
Pt -L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
CI-K 
Cu - K 
Mn - K 
Ca - K 
Total 

0.09201 +1- 0.00368 
0.00326 +1- 0.00106 
0.00422 +7- 0.00117 
0.17106 +1- 0.00673 
0.22319 i-/- 0.01506 
0.00373 0.01938 
0.00675 +1- 0.01821 
0.00000 +7- 0.00001 
0.01622 0.01622 
0.01488 +7- 0.01378 
0.02383 +1- 0.00606 
0.00000 +1- 0.00001 
0.17826 +1- 0.01665 
0.00000 +7- 0.00001 
0.23271 +7- 0.00556 
0.00722 +7- 0.00650 
0.01338 +7- 0.00446 
0.00928 +1- 0.00202 

k-ratio 	ZAF Atom % 
(caic.) 

	

0.0608 	3.492 	35.73 

	

0.0022 	2.391 	0.74 

	

0.0028 	1.766 	0.68 

	

0.1130 	1.302 	17.76 

	

0.1475 	1.113 	11.37 

	

0.0025 	1.360 	0.07 

	

0.0045 	1.360 	0.12 

	

0.0000 	1.341 	0.00 

	

0.0107 	1.352 	0.29 

	

0.0098 	1.339 	0.27 

	

0.0157 	1.503 	0.85 

	

0.0000 	1.594 	0.00 

	

0.1178 	1.349 	5.97 

	

0.0000 	1.409 	0.00 

	

0.1538 	1.446 	24.27 

	

0.0048 	1.137 	0.33 

	

0.0088 	1.164 	0.72 

	

0.0061 	1.386 	0.82 
100.00 

	

139 -I-'! - 	16 

	

851 	+1- 	34 

	

38 	 12 

	

48 	+7- 	13 

	

1755 	+1- 	69 

	

904 	+1- 	61 

	

6 	 30 

	

10 	+7- 	27 

	

0 	+7- 	0 

	

28 	 28 

	

27 	+1- 	25 

	

123 	+7- 	31 

	

0 	+7- 	0 

	

986 	+1- 	92 

	

0 	+1- 	0 

	

2135 	+1- 	51 

	

20 	+1- 	18 

	

58 	+1- 	19 

	

69 	+1- 	15 
Element Wt 	Err. 

	

Wt % 	(1-Sigma) 

	

21.23 	 0.85 

	

0.51 	-s-I-- 0.17 

	

0.49 	+1- 0.14 

	

14.72 	+1- 0.58 

	

16.42 	+1- 1.11 

	

0.33 	+1- 1.74 

	

0.61 	-s-/- 1.64 

	

0.00 	 0.00 

	

1.45 	+/- 1.45 

	

1.32 	+1- 1.22 

	

2.37 	+1- 0.60 

	

0.00 	+1- 0.00 

	

15.89 	+1- 1.48 

	

0.00 	+7- 0.00 

	

22.24 	+1- 0.53 

	

0.54 	+7- 0.49 

	

1.03 	+7- 0.34 

	

0.85 	+1- 0.18 
100.00 

0 



Mon Nov 20 17:49:34 2006 

ISSEGHEM RUN 2 REC 5 RUN 5 

Refit _A1-K' _A1-K" -Si-K' _Si-K" _Au-L' 
Refit _C -K' 0 -K" Au-L _Pt-L _Ir-L 
Filter Fit Method 
Chi-sqd = 1.30 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 

k-ratio (1-Sigma) 
C -K 
o -K 
Na-K 
Al-K 
Si-K 
S -K 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re-L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 

Mn-K 
Ca - K 

Element 

Na-K 
Al - K 
Si-K 
S -K 
Fe-K 
Au-L 
Pt-L 
lr-L 
Os-L 
Re - L  
Ag-L 
Pd-L 
Rh - L 
Ru - L 
Cl-K 
Cu - K 
Mn- K 
Ca - K 
Total 

Net 	Error 
Counts (1-Sigma) 

	

121 +7- 	12 

	

116 	 11 

	

790 +1- 	31 

	

39 +7- 	11 

	

67 +7- 	14 
1427 +7- 	65 

	

785 +1- 	59 

	

0+!- 	0 

	

0 	 0 

	

0 +1- 	0 

	

0 +7- 	0 

	

23 +1- 	27 

	

77 +1- 	31 

	

0+!- 	0 
1060 +1- 	89 

	

0 +1- 	0 
1918 +1- 	49 

	

39 +1- 	17 

	

84 +1- 	19 

	

57 +7-- 	13 
Element Wt % Err. 

Wt 	(1-Sigma) 
22.51 	-i-I- 0.88 
0.63 	+1- 0.18 
0.79 	+1- 0.17 

13.20 	+7- 0.60 
16.02 	+1- 1.20 
0.00 	+7- 0.00 
0.00 	+1- 0.00 
0.00 	+1- 0.00 
0.00 	-i-I- 0.00 
1.21 	+1- 1.43 
1.62 	 0.65 
0.00 	+1- 0.00 

18.60 	+1- 156 
0.00 	+1- 0.00 

21.77 	+/- 0.56 
1.19 	+1- 0.52 
1.68 	+7- 0.38 
0.78 	+7- 0.18 

100.00 

-
Au-L" -Pt-L' _Pt-L" _Ir-L' _Ir-L" _Os-

_Os-L _Pd-L _Ru-L 

0.09534 +1- 0.00374 
0.00383 +7- 0.00108 
0.00661 +7- 0.00140 
0.15515 +7- 0.00707 
0.21608 0.01624 
0.00000 •s-/- 0.00001 
0.00000 +1- 0.00001 
0.00000 +1- 0.00001 
0.00000 +7- 0.00001 
0.01351 0.01597 
0.01677 +7- 0.00675 
0.00000 +1- 0.00001 
0.21367 i-/- 0.01796 
0.00000 +1- 0.00001 
0.23306 +1- 0.00596 
0.01570 +1- 0.00685 
0.02173 +7- 0.00497 
0.00855 -i-/-- 0.00195 

k-ratio 	ZAF Atom % 
(caic.) 

	

0.0634 	3.550 	37.45 

	

0.0025 	2.455 	0.89 

	

0.0044 	1.807 	1.08 

	

0.1032 	1.279 	15.75 

	

0.1437 	1.114 	10.97 

	

0.0000 	1.348 	0.00 

	

0.0000 	1.349 	0.00 

	

0.0000 	1.344 	0.00 

	

0.0000 	1.343 	0.00 

	

0.0090 	1.341 	0.25 

	

0.0112 	1.457 	0.58 

	

0.0000 	1.544 	0.00 

	

0.1421 	1.309 	6.92 

	

0.0000 	1.355 	0.00 

	

0.1550 	1.404 	23.48 

	

0.0104 	1.141 	072 

	

0.0145 	1.163 	1.17 

	

0.0057 	1.380 	0.75 
100.00 

0 



11/02/206 13:22 	303791692 	 WGREWCHICKENJOHNISON 	 PAGE 03 

Thu Nov 02 10:02:24 2006 

& n Risseghem 4-5 mixed 50/0 Run 1 

Retit _C1-K' _C1-X' _Mx1-K j1nKs Fe-L' -Fe-L" _Zn-K _ZnKs _Pb-L _Pb-L" _Au-
eiit us-L 	Pc1-L _Ru-L 

Filter Fit Method 
Chi,-sad = 1.88 	Livetirne = 30.0 Sec. 
Star1ctar1ess Analysis 
Element 	Relative 	Error 

- 	k-ratio 	(1-Sigma) 
kJ 	\ 

	

Al-K 	0.02099 +/- 0.00108 

	

Si-K 	001497 +/ 0.00117 
0. 0606? 	/-6 .uu.&' 

	

Mn-K 	0,01471 4/ 0.00219 

	

Fe-K 	025548 /- 0.00754 
- - - 

	

Zn--K 	0,01075 */- 0.00901 
0.07441 	0.01298 

- 

0.03694 +1- 0.01005 

	

Pt-L 	0.02607 +1- 0 00949 
0.01695 #/- 000854 

	

Os-L 	0.00000 +/ 0.00001 

	

Re-L 	0.04859 1- 0.01802 
0 3508 #/- 0.010i9 

	

Pd-L 	0.00000 	0.00001 

	

Rh-L 	0.07428 +1- 0.00554 

	

.

k(u-L 

	

	0.00000 4/ -  0.00001 
emnt k-ratio 	ZAF Atom % E 

(calc.) 
0.0166 	2.311 	10.31 

	

Si-K 	00118 	1.795 	5.45 

	

C2-K 	0.0640 	1.409 	18.42 

	

Mix- K 	0.0116 	1.108 	1.70 

	

Fe-K 	0.2020 	1.043 	27.34 

	

Zn-K 	0.0065 	1.00? 	0.95 
0.0588 	1.236 	2.54 

	

Au-L 	0.0292 	1.213 	1.30 

	

t 1. 	0.0206 	1.216 	0.93 

	

Ii-L1 	0.0134 	1.215 	0.61 

	

Os-L 	0.0000 	1.220 	0.00 

	

Re-b 	0.0384 	2.206 
0.2571 	1.335 	23.06 

	

Pd-I. 	0.0000 	1.399 	0.00 

	

Rh-L 	0.0587 	:1.348 	5.58 
0.0000 	320 	(LOU 

Total 	 100.00 

Net 	error 
Counts (1-Sigma 

	

703 +/- 	36 
1207 +1- 	62 

	

839 +1- 	66 
376 "7- 	61 

	

316 +1- 	47 
5219 +1- 	154 
171 +/- 

	

131 +7- 	110 

	

407 1- 	71 
110 4./ 	 i*1 

	

250 #1- 	68 

	

196 +/- 	71 
136 '7- 

	

0 #/- 	0 

	

446 '7- 	165 
264 

0 +/ 	0 
2079 .,/" 	155 

U 4'/ 	 U 
1emert Wt: % Err. 

wt % 	1-Sigma) 
3,84 	'7 -  0.20 
2.11 	+/- 0.17 
9.01 	+1- 0.19 
1.29 	+1- 0.19 

21.07 	+7- 0.62 
0.86 	+1- 072 
7.27 	+7- 2.27 
3.54 	+7- 09 
2, 53. 	+/ 	0.91 
1.63 	+7- 082 
0.00 	4/-. 0.00 
4,3 	+7- 1.72 

3432 	+7- 1.06 
0.00 	 0.00 
7.92 	4/- 0.59 
0.00 	.7- 0.00 

00.00 

0 



11/0212666 13:22 	3037916992 	 MCGREWCHICKENJOHNSON 	 PAGE 04 

Thu Nov 02 10:15:20 2006 

Ion Risseghem 4-5 mixed 50150 Run 2 

Refit CI-K' _Cl-K _Mn-K' M-K" Fe-L' -Fe-L" _Zn-K' Zn-K" _Pb-L' _Pb-L" Au-
Refit _Pt-L _Pd-L _Ru-L 
Refit _Pb-M' 
Filter Fit Method 
C.hi-sqd = 2.11 	Livetime 	30.0 Sec. 
StandarcUess Analysis 
lement Relative 	Error 

k-ratio 	(1-Sigma) 
0-K 
Al-K 	0.02333 •1- 0.00119 
Si-K 	0.01625 +,'- 0.00129 
Cl-K 	0.08617 +1- 0.00189 
Mn-K 	0,01124 +1- 0.00235 
Fe-K 	0.24690 +,/- 0.00810 
Fe-L 
Zn-K 	0.02727 +1- 0.00988 
Pb-L 	0.08745 +1- 0.01535 
Pb-M 
Au-L 	0.00255 +1- 0.01088 
Pt-L 	0.00000 +1- 0.00001 
Ir-L 	0,00854 +1- 0.00883 
09-L 	0.01685 +1- 0.00973 
Re-L 	0.03392 .1- 0.02048 
Ag-L 	0.34632 	0.01135 
Pd-L 	0.00000 t/ -  0.00001 
Rh-L 	0.09321 •1- 0.00630 
Ru-L 	0.00000 +1- 0.00001 

lement k-ratio 	ZAF Atom % E 
(caic.) 

Al-K 	0.0185 	2.402 	11.45 
Si-K 	0.0129 	1.868 	5.96 
CI-K 	0.0682 	1.384 	18.55 
Mn-K 	0.0089 	1.121 	1.26 
Fe-I 	0.1953 	1.055 	25.72 
Zn-K 	0.0216 	1.020 	2.35 
Pb-I. 	0.0692 	1.248 	2.90 
Au-I.1 	0.0020 	1.227 	0.09 
Pt-L 	0.0000 	1.225 	0.00 
Ir-I., 	0.0068 	1.226 	0.30 
Oo-L 	0.0133 	1.230 	0.60 
Re-L 	0.0268 	1.215 	1.22 
Ag-I.1 	0.2739 	1.302 	23.06 

0.0000 	1.357 	0.00 
Rh-L 	0,0737 	1.309 	6.54 
RU-L 	0.0000 	1.262 	0.00 
Total 	 100.00 

Net 	Error 
Counts (l-SigTT) 

	

643 +1- 	35 
1159 +1- 	59 

	

792 +1- 	63 
3462 +1- 	76 

	

210 +1- 	44 
4389 +1- 	144 

	

130 +1- 	34 

	

281 +1'- 	104 

	

417 +1- 	73 
1331 4/- 	134 

	

15 +1- 	65 

	

0 +,- 	0 

	

6]. +1- 	63 

	

123 +1- 	71 

	

271 +/- 	163 
7750 1- 	254 

	

0 +1 - 	0 
2250 +1- 	152 

	

0 +1-. 	0 
lement Wt % Err. 

W1 % 	(I-Sigma) 
4.43 	+1- 0.23 
2.40 	+/- 0.19 
9.43 	1- 0.21 
1.00 	 0.23. 

	

20.60 	/- 0.68 
2.20 	+/- 0.80 
8.63 	 1.51 
0.25 	+1- 1.06 
0.00 	+1- 0.00 
0.83 	+1- 0.86 
1.64 	+1- 0.95- 
3.26 	+1- 1.97- 

	

35.68 	+1- 1.17- 
0.00 	+1- 0.00 
9.65 	+/- 0.65 
0.00 	+1- 0.00 

00.00 

0 



11/2f28B6 13:22 	3e37916992 	 MCGREWCHIC$<ENJOHNSON 	 PAGE 85 

Standardless Ana1yis 
Element Relative 	Error 

• k-ratio 	(:L-Sigma) 
0-K 
Al-K 	0.02895 •1- 0.00077 
Si-K 	0.01504 +1- 0.00122 
Cl-K 	0.07869 #/- 0.00170 
Mn-K 	0.01702 +1- 0.00224 
Fe-K 	0.25743 4/- 0.00757 
Fe-L 
Zn-K 	0.01710 4/- 0.00922 
Pb-L 	0.07421 +1- 0.01323 
Pb-M 
Au-L 	0.01336 +1- 0.00980 

0.00000 +1- 0.00001 
Ir-L 	0.00759 +1- 0.00833 
Os-L 	0.00635 	0.00946 
Re-L 	0.07213 4/- 0.01877 

0.32878 +1- 0.01043 
Pd-L 	0.00000 1- 0.00001 
Rh-L 	0.08333 +1- 0.00568 
Ru-L 	0.00000 +/- 0.00001 

Element k-ratio 	ZAP Atom I 
(caic.) 

Al-K 	0.0227 	2.365 	13.84 
Si-K 	0.0118 	1.866 	5.45 
Cl-K 	0.0617 	1.411 	17.08 
Mn-K 	0.0134 	1.116 	1.89 
Fe-K 	0.2019 	1.050 	26.41 
Zn-K 	0.0134 	1.020 	1.46 

. Pb-L 0.0582 1.248 2.44 
Au-L 0.0105 1.224 0.45 
Pt-L 0.0000 1.223 0.00 
Ir-L 0.0060 1.225 0.26 
09-L 	0.0050 	1.229 	0.22 
Re-L 	0.0566 	1.215 	2.57 
Ag-L 	0.2579 	1.324 	22.01 
Pd-L 	0.0000 	1.378 	0.00 
Rh-L 	0.0654 	1.338 	5.91 
Ru-L 	0.0000 	1.304 	0.00 
Total 	 100,00 

Net 	Error 
Counts (1-Sigma) 

	

924 +1- 	41 
1645 4- / - 	44 

	

839 +1- 	68 
3619 #1- 	78 

	

365 #/- 	48 
5236 +1- 	154 

	

214 *J- 	40 

	

207 	lii 

	

404 	 72 
1379 •1- 	101 

	

91 +1- 	67 

	

0 +1- 	0 

	

62 +1- 	68 

	

54 +1- 	80 

	

658 4-/- 	171 
8420 +/- 	267 

	

0 +/- 	0 
2303 +/- 	157 

	

0 1- 	0 
Element Wt I Err. 

Wt I 	(1-Sigma) 
5.37 	-'-1- 0.14 
2.20 	+/- 0.18 
8.71 	+/- 0.19 
1.49 	 0.20 

	

21.21 	 0.62 
1.37 	#/- 0.74 
7.27 	+1- 1.30 
1.28 	4/- 0.94 
0.00 	+1- 0.00 
0.73 	+/- 0.80- 
0.61 	+1- 0.91 
6.87 	+1- 1.79..- 

	

34.14 	#/- 1.08- 
0.00 	+1- 0.00 
8.75 	+1- 0.60- 
0.00 	+/- 0.00 

100.00 

0 



11/02/2006 1322 	3037916992 	 MCGREwCHICKENJ-1HS0N 	 PAGE 06 

Thu Nov 02 10:18:35 2006 

on Rieseghem 4-5 mixed 50/50 Run 4 

Refit _Cl-K' _C1-K" _Zn-Yi _Zn-K" _PbL' 
Refit _Pt-L _Pd-L _Ru-L 
Filter Fit Method 
Chi-sqd = 2.27 	Livetirne 	30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

ft-ratio 	(1-Sigma) 	Count 	(1-Sigma) 

0 -K 	---- 	 --- 	 846 +1- 	40 

Al-K 	0.02314 -*/- 0.00122 	1269 +1- 	67 

Si-K 	0.01498 -s-I- 0.00128 	 806 +1- 	69 

Cl-K 	0.09212 +1- 0.00192 	4085 	 85 

Mn-K 	0.02677 +1- 0.00432 	 553 	 89 

Fe-K 	0.21809 	0.00754 	4278 +1- 	148 

Pe-L 	--- 	 --- 	 291 1- 	51 

Zn-K 	0.00387 -4/- 0.00913 	 46 +1- 	107 

Pb-L 	0.09066 -s./- 0.01390 	 476 s/ - 	73 

?b-M 	--- 	 --- 	 1770 +1- 	152 

Au-L 	0.01139 +1- 0.00955 	 75 +1- 	63 

Pt-C 	0.00000 .s./- 0L00001 	 0 +/- 	0 

Tr-L 	0.00284 -s-I- 0.00864 	 22 +/- 	69 

0-L 	0.00248 +1- 0.00968 	 21 +1- 	80 

Re-b 	0.07593 -s/- 0.01878 	 667 +1- 	165 

Ag-C 	0.35116 	0.01089 	8673 +1- 	269 

Pcl-L 	0.00000 +1- 0.00001 	 0 +/ 	0 

Rh-b 	0.08656 i/ -  0.00604 	2307 i. / - 	161 

Ru-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Wernent k-ratio 	ZAP Atom % Element Wt % Err. 
(caic.) 	 Wt t 	(1-Sigma) 

Al-K 	0.0181 	2.317 	11.12 	4.19 	+/- 0.22 

Si-K 	0.0117 	1.808 	5.40 	212 	+1- 0.18 

Cl-K 	0.0721 	1.398 	20.32 	10.07 	 0.21 

Mn-K 	0.0209 	1.120 	3.05 	2.35 	+/- 0.38 

Fe-K 	0.1706 	1.053 	23.01 	17.97 	-*-/- 0.62 

Zn-K 	0.0030 	1.012 	0.34 	0.31 	+/- 0.72 

Pb-b 	0.0709 	1.239 	3.03 	8.79 	-s-f- 1.35 

Au-L 	0.0089 	1.214 	0.39 	1.08 	i-/- 0.91- 

Pt-L 	0.0000 	1.216 	0.00 	0.00 	+1- 0.00 

Ir-L 	0.0022 	1.217 	0.10 	0.27 	-s-f- 0.82 
0.0019 	1.221 	0.09 	0.24 	+1- 0.93 

Re-T, 	0.0594 	1.206 	2.75 	7.17 	+1- 1.77 

Ag-b 	0.2747 	1.327 	24.16 	36.45 	+1- 1.13- 

Pd-L 	0.0000 	1.386 	0.00 	0.00 	1- 0.00 

Rh-L 	0.0677 	1.328 	6.25 	9.00 	+1- 0.63- 

Ru-b 	0.0000 	1.279 	0.00 	0.00  

Total 	 100.00 100.00 

_Pb-ti' Au-b' Au-L" -Pt-L' -Pt-L" _Ir- 

is 
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Thu NOV 02 1025:44 2006 

on Riseghem 4-5 mixed 50/50 Run 5 

Filter Fit Method 
Chi-sqd = 2.13 	Livetlme = 30.0 Sec. 
Sta-ndardlese Analysis 
Element Relative 	Error 

k-ratio 	(1-Sigma) 
o -x 
Al-K 	0.01866 +/ 0.00068 
Si-K 	0.01609 +1- 0.00122 
Cl-K 	0.07718 +1- 0.00185 
Mn-K 	0.01301 +/- 0.00226 
Fe-K 	0.29512 +1- 0.00805 
Fe-L 
Zn-K 	001107 +1- 0.00906 
Pb-U 	0.04704 #1- 0.01330 
b-M 

Au-Li 	0.02696 +1- 0.00951 
Pt-L 	0.00000 	0.00001 

0.00000 4/- 0.00001 
Os-L 	0.00000 +/- 0.00001 
RC-L 	0.05785 +1- 0.01821 
Ag-Li 	0.34103 +1- 0.01078 
Pd-Li 	0.00000 */- 0.00001 
Rh-L 	0.08199 +/- 0.00654 
Ru-L 	0.01399 #1- 0.00755 

Element k-ratio 	ZAF Atom 

eAl-K
(caic.)  

 0.0150 	2.429 	9.42 
Si-K 	0.0129 	1.865 	5.99 
Cl-K 	0.0620 	1.353 	16.52 
Mn-K 	0.0104 	1.116 	1.48 
Fe-K 	0.2370 	1.052 	31.19 
Zn-K 	0.0089 	1.027 	0.97 
Pb-L 	0.0378 	1.254 	1.60 
Au-U 	0.0217 	1.231 	0.95 
Pt-Li 	0.0000 	1.234 	0.00 
Ir-L 	0.0000 	1.233 	0.00 
Os-Li 	0.0000 	1.238 	0.00 
Re-U 	0.0465 	1.226 	2.14 
Ag-U 	0.2739 	1.297 	23.00 
Pd-L 	0.0000 	1.331 	0.00 
Rh-U 	0.0659 	1.286 	5.75 
Ru-L1 	0.0112 	1.278 	0.99 
Total 	 100.00 

Net 	Error 
Counts (1-Sigma) 

	

637 +1.- 	26 
1011 +1- 	37 

	

855 +,'- 	65 
3382 +1- 	81 

	

266 +1- 	46 
5719 +1- 	156 

	

243 +1- 	44 

	

127 	104 

	

245 +/- 	69 
1252 #/- 	113 

	

174 +1- 	61 

	

0 	 0 

	

0 4/- 	0 

	

503 +1- 	158 
8320 1- 	263 

	

0 .1- 	0 
2158 +1- 	172 

	

366 #/- 	197 
Element Wt % Err. 

Wt % 	(1-Sigma) 
3.64 	+1- 0.13 
2.41 	•1- 0.18 
8.39 	+1- 0.20 
1.17 	+1- 0.20 

	

24.94 	#1- 0.68 
0.91 	+1- 0.75 
4.74 	+/- 1.34 
2.67 	 0.94- 
0.00 	+1- 0.00 
0.00 	4/- 0.00 
0.00 	+1- 0.00 
5.69 	+1-. 1.79- 

	

35.54 	+1- 112- 
0.00 	+1- 0.00 
8.47 	+/- 0.67- 
1.44 	+1- 0.78 

100 . 00 

0 
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Thu Nov 02 10:29:28 2006 

On Risseghem 4-5 mixed 50/50 Run 6 

Filter Fit Method 
Chi-sqd 	2.00 	Liivetime = 30 
Standardless Analysis 
Element Relative 	Error 

k-ratio 	(1-Sigma) 
0-Ic 	--- 	 -- 
Al-K 	0.02031 +1- 0.00111 
Si-K 	0,01203 +1- 0.00118 
CI-K 	0,08355 +1- 0.00180 
Mn-K 	0.01415 +1- 0.00209 
Fe-K 	0.25852 +/- 0.00730 
Fe-L 
Zn-K 	0.01058 +1- 0.00893 
Pb-L 	0.06850 +1- 0.01276 
Pb-M 
Au-Li 	0.00763 +1- 0.00975 
Pt-Li 	0.01048 +1- 0.00946 
Ir-Li 	0.01491 +1- 0.00817 
Os-Li 	0.00672 +1- 0.00877 
Re-Li 	0,05484 +1- 0.01828 
Ag-L 	0.34147 +1- 0.01055 
Pd-Li 	0.00000 +1- 0.00001 
Rh-L 	0.08403 +1- 0.00627 
Ru-L 	0.01227 +1- 0.00667 

Element k-ratio 	ZAF Atom 
(cale.) 

% 

*A-l-K 	0.0161 	2.376 	10.19 
Si-K 	0.0095 	1.837 	4.48 
Cl-K 	0.0663 	1.379 	18.51 
Mn-K 	0.0112 	1.116 	1.64 
Fe-K 	0.2052 	1.051 	27.70 
Zn-K 	0.0084 	1.018 	0.94 
Pb-L 	0.0544 	1.242 	2.34 
Au-L 	0.0061 	1.219 	0.27 
Pt-L 	0.0083 	1.222 	0.37 
Ir-L 	0.0118 	1.221 	0.54 
Os-L 	0.0053 	1.226 	0.25 
Re-Li 	0.0435 	1.212 	2.03 
Ag-Li 	0.2711 	1.318 	23.76 
Pd-Li 	0.0000 	1.359 	0.00 
Rh-Li 	0.0667 	1.312 	6.10 
Ru-L 	0.0097 	1.283 	0.89 
Total 	 100.00 

0 Sec. 

Net 	Error 
Counts (1-Sigma) 

	

758 +1- 	39 
1213 +1- 	66 

	

706 t/ - 	69 
4039 +1- 	87 

	

318 +1- 	47 
5528 +1- 	156 

	

187 +/- 	39 

	

134 	113 

	

392 +1- 	73 
1810 +1- 	165 

	

54 +1- 	69 

	

82 1- 	74 

	

126 	 69 

	

60 1- 	78 

	

526 +1- 	175 
9191 +1- 	284 

	

0 +1- 	0 
2441 +1- 	182 

	

354 4/- 	193 
Element Wt % Err. 

Wt % 	(1-Sigma) 
3.83 	+1- 0.21 
1.75 	+/- 0.17 
9.15 	i./ -  0.20 
1.25 	+1- 0.19 

	

21.56 	+1- 0.61 
0.86 	+1- 0.72 
6.75 	*-/- 1.26 
0.74 	+1- 0.94 
1.02 	+1- 0.92- 
1.44 	+1- 0.79-.. 
0.65 	+1- 0,85 
5.28 	+1- 1.76- 

	

35.72 	+1- 1.10-• 
0.00 	+1- 0.00 
8.75 	+1- 0.65- 
1.25 	+1- 0.68 

100.00 

49 
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Fri Jul 20 10:12:33 2007 

4,7 sample SB run 1 

efit Fe-L -Fe-L" _Cu-L' _Cu-1" _Ti-K' 
Refit _C -K" Fe-L _Cu-L _Ti-K _Au-M 
Refit _1r-M' _Re-M 
Filter Fit Method 
Chi-sqd = 7.91 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 

k-ratio 	(1-Sigma) 
C -K 
Fe-L 
Cu - L 
S -K 
Ti - K 
Fe - K 
Cu - K 
Au-L 
Au-M 
Pt - L 
Pt-M 
Ir-L 
Ir-M 
Os-L 
Os-M 
Re -L 

Wg - L 
Pd-L 
Rh - L 
Ru - L 
Ca - K 

Element 

S -K 
Ti - K 
Fe-K 
Cu - K 
Au - L 
PL-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Ca - K 
Total 

	

Net 	Error 
Counts (1-Sigma) 

	

1092 	 31 

	

0 +/- 	0 

	

0 +1- 	0 

	

10928 -i-/- 	217 

	

0+1- 	0 

	

4544 +1- 	147 

	

101 	 38 

	

40 +1- 	50 

	

0 +1- 	0 

	

24 +1- 	54 

	

142 +1- 	90 

	

0 +1- 	0 

	

0 +1- 	0 

	

0 +1- 	0 

	

0+1- 	0 

	

16 +1- 	53 

	

0 +1- 	0 

	

327 +1- 	92 

	

50 +1- 	126 

	

212 +1- 	138 

	

151 	164 

	

1793 +1- 	98 
Element Wt W Err. 

	

Wt % 	(1-Sigma) 

	

41.80 	 0.83 

	

0.00 	+1- 0.00 

	

38.32 	+1- 1.24 

	

1.32 	+1- 0.50 

	

1.27 	+7- 1.59 

	

0.66 	+1- 1.50 

	

0.00 	+1- 0.00 

	

0.00 	+1- 0.00 

	

035 	+1- 1.19 

	

2.96 	+1- 0.83 

	

0.47 	+1- 1.16 

	

1.94 	+1- 1.26 

	

1.49 	+1- 1.62 

	

9.41 	+1- 051 
100.00 

-Ti-K" _Cu-K' -Cu-K" _Au-L' AU-L 17  _Au-
Ir-L _Ir-M _Ir-T'l" _Os-L _0s-M 

0.40168 	0.00798 
0.00000 +1- 0.00001 
0.42115 +1- 0.01362 
0.01369 0.00515 
0.01120 -i-/- 0.01400 

0.00583 +1- 0.01318 

0.00000 +1- 0.00001 

0.00000 	0.00001 

0.00311 	0.01056 

0.02418 +1- 0.00680 
0.00362 0.00906 
0.01447 +1- 0.00939 
0.01038 +1- 0.01128 
0.09070 -i-/- 0.00496 

k-ratio 	ZAF Atom % 
(calc.) 
0.3271 	1.278 	56.13 
0.0000 	1.234 	0.00 
0.3429 	1.118 	29.54 
010111 	1.182 	0.89 
0.0091 	1.396 	0.28 
0.0047 	1.397 	0.15 
0.0000 	1.397 	0.00 
0.0000 	1.397 	0.00 
0.0025 	1.383 	0.08 
0.0197 	1.506 	1.18 
0.0029 	1.577 	0.19 
0.0118 	1.649 	0.81 
0.0085 	1.763 	0.63 
0.0739 	1.274 	10.11 

100.00 

0 



Fri Jul 20 10:14:01 2007 

O7 sample 513 rim 2 

fit Fe-L' -Fe-L" _Cu-L' Cu-L" _Ti-IC' -Ti-K" Cu-K' Cu-K" -Au-L' _Au-L" _Au-
Refit C -K' Fe-L _Cu-L Au-L _Au-1 _Pt-L _Ir-L _Ir-M _Os-L _Os-M -Re- 
Refit _Pt-M Re-M 
Filter Fit Method 
Chi-sqd 	10.66 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 --- 	 1353 	 50 

	

Fe-L 	---- 	 --- 	 0 +1- 	0 

	

Cu-L 	--- 	 --- 	 0 	 0 

	

S -K 	0.38398 +1- 0.00711 	11499 +1- 	213 

	

Ti-K 	0.00011 +1- 0.00170 	 3 +1- 	39 

	

Fe-K 	0.38188 +1- 0.01213 	4536 +1- 	144 

	

Cu-K 	0.00763 +1- 0.00493 	 62 +1- 	40 

	

Au-L 	0.00000 	0.00001 	 0 +7- 	0 

	

Au-M 	--- 	 ---- 	 0 +1- 	0 

	

Pt-L 	0.00000 	0.00001 	 0 +1- 	0 

	

Pt-M 	--- 	 --- 	 0 +1- 	0 

	

Ir-L 	0.00000 1- 0.00001 	 0 	 0 

	

0 +1- 	0 

	

Os-L 	0.00000 +/- 0.00001 	 0 	 0 

	

Os-M 	--- 	 --- 	 0 +1- 	0 

	

Re-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

.

e-M ---- --- 0 +1- 0 
9-L 0.01646 +1- 0.00631 245 +1- 94 

Pd-L 0.00948 +1- 0.00843 144 +/- 128 

	

Rh-L 	0.02031 +1- 0.00903 	 326 +1- 	145 

	

Ru-L 	0.02440 +1- 0.01069 	 389 +1- 	170 

	

Ca-K 	0.15576 +/- 0.00556 	3389 +1- 	121 

	

Element k-ratio 	ZAF Atom % Element Wt % Err. 

	

(calc.) 	 Wt 	(1-Sigma) 

	

S -K 	0.3150 	1.226 	51.45 	38.60 	+1- 0.72 

	

Ti-K 	0.0001 	1.286 	0.01 	0.01 	+7- 0.18 

	

Fe-K 	0.3132 	1.133 	27.16 	35.49 	 1.13 

	

Cu-K 	0.0063 	1.190 	0.50 	074 	+1- 0.48 

	

Au-L 	0.0000 	1.405 	0.00 	0.00 	+1- 0.00 

	

Pt-L 	0.0000 	1.407 	0.00 	0.00 	-4-/-- 0.00 

	

Ir-L 	0.0000 	1.403 	0.00 	0.00 	+1- 0.00 

	

Os-L 	0.0000 	1.404 	0100 	0.00 	+7- 0.00 

	

Re-L 	0.0000 	1.393 	0.00 	0.00 	+1- 0.00 

	

Ag-L 	0.0135 	1.459 	078 	1.97 	+1- 0.76 

	

Pd-L 	0.0078 	1.498 	0.47 	1.16 	+1- 1.04 

	

Rh-L 	0.0167 	1.564 	1.08 	2.61 	+7- 1.16 

	

Ru-L 	0.0200 	1.667 	1.41 	3.34 	+1- 1.46 

	

Ca-K 	0.1278 	1.258 	17.14 	16.08 	+1- 0.57 

	

Total 	 ioo.00 100.00 

0 



7 sample SE run 3 

efit -Fe-L ,  -Fe-L" _Cu-L' _Cu-L" 
Refit _Fe-L _Cu - L 

-

Ti-K  
Refit _Pt-M _Re-M 
Filter Fit Method 
Chi-sqd = 6.53 	Livetime = 30.0 
Standardless Analysi s  
Element Relative 	Error 

k-ratio 	(1-Sigma) 
( -W 

Fe -L 
Cu - L 
S -K 
Ti-K 
Fe - K 
Cu - K 
Au - L 
Au-M 
Pt-L 
Pt-M 
Ir-L 
Ir-M 
Os-L 
Os-M 
Re - L 
e -M 

mrAq-L 
Pd - L 
Rh - L 
Ru - L 
Ca - K 

Element 

S -K 
Ti-K 
Fe - K 
Cu - K 
Au-L 
Pt-L 
Ir-L 
Os - b 
Re - L 
Ag-L 
Pd-L 
Rh - L 
Ru - L 
Ca - K 
Total 

+1- 0.00772 
+1- 0.00001 
+7- 0.01437 
+1- 0.00560 
+1- 0.01544 

+1- 0.00001 

+7- 0.01401 

+1- 0.00001 

~ 7- 0.01213 

~ 1- 0.00552 
+1- 0.00001 
+1- 0.00661 
+7- 0.01009 
+1- 0.00575 
ZAF Atom 

	

1.295 	53.38 

	

1.250 	0.00 

	

1.116 	28.57 

	

1.172 	0.52 

	

1.381 	0.09 

	

1.387 	0.00 

	

1.379 	0.19 

	

1.386 	0.00 

	

1.370 	0.76 

	

1.497 	1.76 

	

1.541 	000 

	

1.627 	1.30 

	

1.735 	0.89 

	

1.284 	12.54 
100.00 

0.36965 
0.00000 
0.40010 
0.00794 
0.00354 

0.00000 

0 . 00754   

0.00000 

0.02878 

0.03540 
0.00000 
0.02307 
0.01447 
0.10951 

k-ratio 
(caic.) 
0.2968 
0.0000 
0.3213 
0 . 0064   
0.0028 
0.0000 
0.0061 
0.0000 
0.0231 
0 . 0284   
0.0000 
0.0185 
0.0116 
0 . 0879  

Fri Jill 20 10:15:07 2007 

Net 
Counts 
1270 

0 
0 

8757 
0 

3760 
51 
12 
0 
0 
0 

28 
a 
0 
0 

121 
0 

417 
0 

294 
182 

1886 
Element 

Wt % 
38.44 
0.00 

35.84 
0-75 
0.39 
0.00 
0.84 
0 . 00   
3 . 17   
4.25 
0.00 
3.01 
2 .01 

11.29 
100.00 

Error 
(1-Sigma) 

+1- 	51 
+1- 	0 
+1- 	0 
+1- 	183 
+1- 	0 
+7- 	135 
+1- 	36 
+1- 	51 
+1- 	0 
+1- 	0 
+1- 	0 
+1- 	52 

0 
+1- 	0 
+1- 	0 
+1- 	51 
~ 1- 	0 

65 
+1- 	0 
+7- 	84 
+1- 	127 
+1- 	99 
Wt % Err. 
(1-Sigma) 
+7- 0.80 
+1- 0.00 
-P-I- 1.29 
+1- 0.53 
+7- 1.71 
+1- 0.00 
+1- 1.55 
+1- 0.00 
-4-/ -  1.33 
+1- 0.66 
+1- 0.00 
+1- 0.86 
+1- 1.41 
+7- 0.59 

-Ti-K' Ti-K" _Cu-K' -- :CU-K" -AU-L' _Au-L" _Au-
_Pt-L _Ir-M 	Ir-M" _Os-L _Os-r4 _Pd-L 

Sec - 

0 



sample 53 run 4 

Refit _Fe-L' _Fe-L" _Cu-L' _CuL!r 
Refit C -K" FeL Cu-L _Ti-K 
Refit _Pt-M 
Filter Fit Method 
Chi-sqd 	8.06 	Livetirne = 30.0 
Standardless Analysis 
Element Relative 	Error 

- 	 k-ratio 	(1-Sigma) 

Fe - L 
Cu - L 
S -K 
Ti-K 
Fe - K 
Cu - K 
Au-L 
Au-M 
Pt-L 
Pt-M 
Ir-L 
Ir-M 
Os - L 
Os-M 
Re-L 

We-M 
g-L 
Pd-L 
Rh - L 
Ru - L 
Ca - K 

Element 

S-K 
Ti-K 
Fe-K 
Cu - K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru - L 
Ca-K 
Total 

~ 1- 0.00830 
+1- 0.00001 
+1- 0.01416 
+/- 0.00555 
+1- 0.00001 

+1- 0.01375 

+1- 0.00001 

+1- 0.00001 

+1- 0.01284 

+1- 0.00532 
+1- 0.00001 
+/- 0.00630 
+1- 0.00981 
+1- 0.00560 
ZAF Atom % 

	

1.254 	55.80 

	

1.240 	0.00 

	

1.122 	29.10 

	

1.189 	0.73 

	

1.404 	0.00 

	

1.403 	0.15 

	

1.402 	0.00 

	

1.403 	0.00 

	

1.389 	0.11 

	

1.499 	1.05 

	

1.555 	0.00 

	

1.637 	0.88 

	

1.749 	0.79 

	

1.265 	11.39 
100.00 

0.40930 
0.00000 
0.41539 
0.01125 
0.00000 

0-00589 

0.00000 

0 . 00000   

0.00413 

0.02169 
0.00000 
0.01586 
0.01302 
0.10348 

k-ratio 
(calc.) 
0.3358 
0.0000 
0.3408 
0-0092 
0.0000 
0.0048 
0.0000 
0.0000 
0 . 0034   
0 . 0178   
0.0000 
0.0130 
0.0107 
0.0849 

Fri Jul 20 10:16:08 2007 

Net 
Counts 
1549 

0 
0 

10060 
0 

4050 
76 
0 
0 

22 
0 
0 
0 
0 
0 

18 
41 

265 
0 

209 
170 

1848 
Element 

WI: 6 

42.10 
0.00 

38.25 
1.10 
0 . 00   
0.68 
0.00 
0.00 
0.47 
2.67 
0.00 
2.13 
1.87 

10.74 
100.00 

Error 
(1-sigma) 

+1- 	36 
+1- 	0 

0 
+1- 	204 
+1- 	0 
+1- 	138 
+1- 	37 
+1- 	0 
+1- 	0 
+1- 	51 
+1- 	0 
+1- 	0 

0 
+1- 	0 
+1- 	0 
+1- 	56 
+1- 	80 
+1- 	65 
+1- 	0 
+1- 	83 
+1- 	128 
+1- 	100 
Wt % Err. 
(1-Sigma) 
+1- 0.85 
.-/- 0.00 
+1- 1.30 
+1- 0.54 
+1- 0.00 
+1- 1.58 
+1- 0.00 
+1- 0.00 
+1- 1.46 
-4-f-  0.65 
-4-f- 0.00 
+1- 0.85 
+1- 1.41 
+1- 0.58 

Ti-K' -Ti-K" _Cu-K' -Cu-KIT -Au-L' _Au-L" -Au-
_Au-L _Au-M _Ir-L tr-M _Os-L _Os-M -Pd- 

Sec. 

0 



Fri Jul 20 10:17:14 2007 

67 sample SE run 5 

Refit _Fe-L' _Fe-Lt' Cu-L' _Cu-L" _Ti-K' _Ti-K" _Cu-K' -Cu-K" _Au-L' --Au-L" -Au-
Refit _C -K' C -K" _Fe-L _Cu-L _Ti-K _Au-M _1r-F4 _Ir-rl' _Os-M 
Refit _Pt-M Re-N 
Filter Fit Method 
Chi-sqd = 7.28 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 --- 	1125 +1- 	32 

	

Fe-L 	--- 	 --- 	 0 +1- 	0 

	

Cu-L 	--- 	 --- 	 0 	 0 

	

S -K 	0.35409 +1- 0.00661 	10614 +1- 	198 

	

Ti-K 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Fe-K 	0.45232 +1- 0.01304 	5378 	155 

	

Cu-K 	0.01452 +1- 0.00517 	118 +1- 	42 

	

Au-L 	0.01220 +1- 0.01271 	 48 +1- 	50 

	

Au-N 	--- 	 --- 	 0 +1- 	0 

	

Pt-L 	0.00920 +1- 0.01334 	 41 +1- 	59 

	

Pt-M 	--- 	 --- 	 0 +1- 	0 

	

Ir-L 	0.00170 +1- 0.01278 	 9 +1- 	67 

	

Ir-M 	--- 	 --- 	 0 	 0 

	

Os-L 	0.00123 +7- 0.01312 	 7 +1- 	72 

	

Os-N 	--- 	 --- 	 0 -i-/- 	0 

	

Re-L 	0.00752 +1- 0.01109 	 41 +1- 	60 
, 

	

e-M 	--- 	 --- 	 0 +1- 	0 

	

g-L 	0.00738 -i-f- 0.00624 	111 +1- 	94 

	

Pd-L 	0.00256 +1- 0.00822 	 40 +1- 	127 

	

Rh-L 	0.00865 -i- f --  0.00853 	140 	138 

	

Ru-L 	0.02123 +1- 0.01011 	339 -i-/- 	161 

	

Ca-K 	0.10739 	0.00496 	2340 +1- 	108 

	

Element k-ratio 	ZAF Atom % Element Wt % Err. 
(caic.) 	 Wt % 	(1-Sigma) 

	

S -K 	0.2884 	1.312 	51.81 	37.83 	+1- 0.71 

	

Ti-K 	0.0000 	1.219 	0.00 	0.00 	-i-I- 0.00 

	

Fe-K 	0.3684 	1.110 	32.15 	40.89 	+1- 1.18 

	

Cu-K 	0.0118 	1.180 	0.96 	1.39 	+1- 0.50 

	

Au-L 	0.0099 	1.391 	0.31 	1.38 	1.44 

	

Pt-L 	0.0075 	1.394 	0.24 	1.04 	-'-1- 1.51 

	

Ir-L 	0.0014 	1.390 	0.04 	0.19 	-i-I- 1.45 

	

Os-L 	0.0010 	1.391 	0.03 	0.14 	-i-/- 1.49 

	

Re-L 	0.0061 	1.380 	0.20 	0.84 	+1- 1.25 

	

Ag-L 	0.0060 	1.504 	0.37 	0.90 	+1- 0.76 

	

Pd-L 	0.0021 	1.552 	0.13 	0.32 	+1- 104 

	

Rh-L 	0.0070 	1.621 	0.49 	1.14 	+1- 1.13 

	

Ru-L 	0.0173 	1.730 	1.30 	2.99 	-i-/- 1.42 

	

Ca-K 	0.0875 	1.249 	11.97 	10.92 	+1- 0.50 
Total 	 100.00 100.00 

0 
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Fri Jul 20 10:18:18 2007 

4 7 sample SB run 6 

D
f it _Fe-L' -Fe - L" _Cu-L' -Cu-L" -Ti-K' -Ti-K" _Cu-K' -Cu-K" _Au-L' _Au-L" _Au-

Refit _C 	C -K" _Fe-L _Cu-L _Pt-M _Os-M 
Refit _Ir-M' _IrMI -Re-M' 
Filter Fit Method 
Chi-sqd = 9.21 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 
C -K 	--- 	 --- 	 1097 +/- 	32 
Fe-L 	--- 	 --- 	 0 	 0 
Cu-L 	--- 	 ---- 	 0 +1- 	0 
S -K 	0.38860 +1- 0.00902 	13362 +1- 	310 
Ti-K 	0.00064 +1- 0.00148 	 13 +1- 	31 
Fe-K 	0.38062 +1- 0.01107 	5191 +1- 	151 
Cu-K 	0.00912 +1- 0.00429 	 86 +1- 	40 
Au-L 	0.02725 +1- 0.01197 	 124 +1- 	54 
Au-M 	--- 	 --- 	 186 1- 	275 
Pt-L 	0.01604 +1- 0.01183 	 80 +1- 	59 
Pt-NI 	--- 	 --- 	 0 +1- 	0 
Ir-L 	0.01077 +1- 0.01114 	 58 +1- 	60 
Ir-M 	--- 	 --- 	 190 +1- 	191 
Os-L 	0.00840 +1- 0.01090 	 48 +1- 	62 
Os-M 	--- 	 --- 	 0 +1- 	0 
Re-L 	0.00508 +1- 0.00901 	 31 +1- 	56 

	

372 +1- 	167 
WAg-L 	0.01726 +1- 0.00544 	 296 +1- 	93 

Pd-L 	0.00287 +1- 0.00740 	 51 +1- 	131 
Rh-L 	0.02235 +1- 0.00814 	 413 +1- 	150 
Ru-L 	0.02979 +1- 0.00991 	 545 +1- 	181 
Ca-K 	0.08122 +1- 0.00420 	2029 	105 

	

Element k-ratio 	ZAF Atom % Element Wt % Err. 
(caic.) 	 Wt % 	(1-Sigma) 

S -K 	0.3043 	1.337 	57.25 	40.70 	 0.94 
Ti-K 	0.0005 	1.276 	0.06 	0.06 	+1- 0.15 
Fe-K 	0.2981 	1.111 	26.76 	33.13 	+1- 0.96 
Cu-K 	0.0071 	1.155 	0.59 	0.82 	+1- 0.39 
Au-Li 	0.0213 	1.369 	0.67 	2.92 	-4-7- 1.28 
Pt-L 	0.0126 	1.371 	0.40 	1.72 	+1- 1.27 
Ir-L 	0.0084 	1.368 	0.27 	1.15 	 1.19 
Os-L 	0.0066 	1.369 	0.21 	0.90 	+1- 1.17 
Re-L 	0.0040 	1.358 	0.13 	0.54 	+7- 0.96 
Ag-Li 	0.0135 	1.576 	0.89 	2.13 	+1- 0.67 
Pd-L 	0.0022 	1.616 	0.15 	0.36 	+1- 0.94 
Rh-L 	0.0175 	1.684 	1.29 	2.95 	+7- 1.07 
Ru-L 	0.0233 	1.801 	1.87 	4.20 	+1- 1.40 
Ca-K 	0.0636 	1.321 	9.46 	8.40 	+7- 0.43 
Total 	 100.00 100.00 

0 



7 sample 6A run 1 

Pefit _Al-K' Al-K" P -K' _P -K" 
Refit _Fe-L'T _Si-K" 

-
Au-M _Os-M 

Refit _Cr-L" _1r-M 
Filter Fit Method 
Chi-sqd = 1.67 	Livetime = 30.0 
Standardless Analysis 
Element Relative 	Error 

k-ratio 	(1-Sigma) 
r v 

1k 

Cr-L 
Fe - L 
Al-K 
Si-K 
P -K 
Ti-K 
V-K 
Cr - K 
Fe - K 
Au- L 
Au-M 
Pt. - L 
Pt-M 
Ir-L 
Ir-M 
J s - L 
s-M 

Re - L 
Re - M 
Ag-L 
Pd-L 
Rh - L 
Ru-L 

Element 

Al-K 
Si-K 
P -K 
Ti - K 
V-K 
Cr-K 
Fe - K 
Au - L 
Pt-L 
Ir-L 
Os - L 
Re-L 
Ag-L 
Pd-L 
Rh- L 
Ru - L 

0 
 Total 

O . 00371 
0.11590 
0.09590 
0.03404 
0.06016 
0.04944 
0.58908 
0.00868 

o .00650 

0.01399 

0.01144 

0 . 01074   

0 . 00000   
0 . 00000   
0.00041 
0 . 00000   

k-ratio 
(caic.) 
0.0029 
0.0912 
0.0755 
0.0268 
0 . 0473   
0.0389 
0.4635 
0- 0068 
0.0051 
0.0110 
0 . 0090   
0 . 0085   
0 . 0000   
0.0000 
0.0003 
0.0000 

+1- 0.00069 
+1- 0.00194 
+1- 0.00282 
~ 1- 0.00364 
+1- 0.00513 
+1- 0.00518 
i-I- 0.01111 
t/- 0.00935 

~ 1- 0.00952 

4-1- 0.00881 

+1- 0.00848 

+1- 0.00753 

+1- 0.00001 
1-1- 0.00001 
i-/- 0.00262 
+1- 0.00001 
ZAP Atom % 

2.525 	1.20 
1.859 	26.60 
1.962 	21.06 
1.090 	2.69 
1.059 	4.34 
0.995 	3.28 
1.081 	39.53 
1.375 	0.21 
1.378 	0.16 
1.374 	0.35 
1.379 	0.29 
1.369 	0.27 
1.304 	0.00 
1.371 	0.00 
1.511 	0.02 
l508 	0.00 

100 . 00 

Fri Jul 20 10:21:50 2007 

Net 
Counts 

681 
1267 
735 
188 

5735 
4864 
916 

1418 
1116 

10662 
53 
0 

43 
2403 
101 

0 
86 
0 

87 
657 

0 
0 

10 
0 

Element 
wt % 
0 . 74   
16.95 
14 . 80 
2 - 92   
5 . 01   
3.87 

50 . 10 
0 . 94   
0.70 
1.51 
1.24 
1. 16 
0.00 
0.00 
0.05 
0.00 

100.00 

Error 
(1-Sigma) 

+1- 	46 
+7- 	68 
+7- 	58 
+1- 	35 

96 
+7- 	143 
+1- 	98 
+1- 	121 
+7- 	117 
+1- 	201 
+1- 	57 
+7- 	0 
+7- 	63 
-i- I-- 	143 
+7- 	63 
+1- 	0 
+1- 	64 
+1- 	0 
+1- 	61 
+1- 	232 
+1- 	0 
+1- 	0 
+1- 	64 
+1- 	0 
Wt % Err. 
(1 - Si gina) 
+1- 0.14 
+1- 0.28 
+1- 0.44 
+1- 0.31 
-i-f -  0.43 
+7- 0.41 
+7- 0.94 
±7- 1.01 
+7- 103 
-i-/- 0.95 
+7- 0.92 
+1- 0.81 
+1- 0.00 

+1- 0.00 
+1- 0.31 
+1- 0.00 

.Au-L' Au-L" _AU-M' _Au-M" _Pt-L' Pt-L" _Pt-
Ag-L _Pd-L ,Ru-L 

Sec. 



Fri Jul 20 10:25:14 2007 

7sample 6A run 2 

4 ef 	_Cr-L' _Cr-L" _Al-K' _A1-IC" _SiKr  -Si - K" 	 " _ 	_ _P -K' _P -Kit 	Au-L" Au- 
Refit P -K _Ir-L _Os-L _Os-!1 _Rh-L _RU-L 
Refit _Au-M 
Filter Fit Method 
Chi-sqd = 4.45 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 --- 	 584 	39 

	

Cr-L 	--- 	 --- 	 1118 +1- 	62 

	

Fe-L 	-.-- 	 --- 	 413 +1- 	80 

	

Al-K 	0.00619 +1- 0.00090 	241 -i-I- 	35 

	

Si-K 	0.12347 +1- 0.00234 	4707 	89 

	

P -K 	0.00000 	0.00001 	 0 +1- 	0 

	

Ti-K 	0.03975 +1- 0.00439 	824 +1- 	91 

	

V -K 	0.06025 	0.00611 	1094 +1- 	111 

	

Cr-K 	0.05624 +1- 0.00627 	978 +1- 	109 

	

Fe-K 	0.68710 +1- 0.01384 	9580 	193 

	

Au-L 	0.00282 	0.01170 	 13 +1- 	54 

	

Au-M 	--- 	 --- 	 0 -'-1- 	0 

	

Pt-L 	0.00549 +1- 0.01177 	 29 +7- 	61 

	

Pt-M 	--- 	 --- 	3762 +1- 	130 

	

Ir-L 	000000 +1- 0.00001 	 0 -'-1- 	0 

	

Ir-M 	--- 	 --- 	5137 +1- 	180 

W
O s-L 0.00000 +1- 0.00001 0 +1- 0 

s-M --- --- 0 +7- 0 
Re-L 0.00705 --/- 0.00946 44 +7- 59 
Re-I1 --- --- 2142 +1- 195 

	

Aq-L 	0.00509 +1- 0.00378 	 90 +7- 	67 

	

Pd-L 	0.00656 +1- 0.00364 	118 +1- 	66 

	

Rh-L 	0.00000 +/- 0.00001 	 0 +1- 	0 

	

Ru-L 	0.00000 -4-/- 0.00001 	 0 --/- 	0 

	

Element k-ratio 	ZAP Atom 	Element Wt Err. 
(caic.) 	 wt 	(1-Sigma) 

	

Al-K 	0.0051 	2.826 	2.47 	1.45 	+1- 0.21 

	

Si-K 	0.1028 	2.063 	34.55 	21.20 	-i-I- 0.40 

	

P -K 	0.0000 	2.039 	0.00 	0.00 	+7- 0.00 

	

Ti-K 	0.0331 	1.042 	3.29 	3.45 	+1- 0.38 

	

V -K 	0.0502 	1.013 	4.56 	5.08 	+1- 0.52 

	

Cr-K 	0.0468 	0.950 	3.91 	4.45 	-i-I- 0.50 

	

Fe-K 	0.5719 	1.072 	50.26 	61.34 	+7- 1.24 

	

Au-L 	0.0023 	1.382 	0.08 	0.32 	+1- 1.35 

	

Pt-L 	0.0046 	1.386 	0.15 	0.63 	+1- 1.36 

	

Tr-L 	0.0000 	1.376 	0.00 	0.00 	+1- 0.00 

	

Os-L 	0.0000 	1.382 	0.00 	0.00 	+7- 0.00 

	

Re-L 	0.0059 	1.381 	0.20 	0.81 	+1- 1.09 

	

A-L 	0.0042 	1.268 	0.23 	0.54 	0.40 

	

Pd-Li 	0.0055 	1.332 	011 	0.73 	11- 0.40 

	

Rh-L 	0.0000 	1.311 	0.00 	0.00 	+1- 0.00 

	

RU-Li 	0.0000 	1.382 	0.00 	0.00 	+1- 0.00 

40 Total 	 100.00 100.00 



Fri Jul 20 10:26:38 2007 

sample 6A run :3 

Refit _Al-K' _A1-K" _P -K' _P -K" _Au-L' -Au-LIT _Au-M' Au-M" _Pt-L _Pt-L" _Pt-

Ref it Fe-L' -Si-K" _Au-M _Pt-L _Os-M 
Refit Ir-M 
Filter Fit Method 
Chi-sqd 	2.52 	Livetime = 30..0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 
C -K 	--- 	 --- 	 498 +1- 	53 
Cr-L 
Fe - L 
Al-K 
Si-K 
P -K 
Ti-K 
V -K 
Cr - K 
Fe - K 
Au - L 
Au-M 
PL-L 
Pt-M 
Ir-L 
Ir-M 

s-Li 
Os-M 
Re-L 
Re-M 
Ag-L 
Pd-L 
Rh - L 
Ru-L 

Element 

Al - K 
Si-K 
P -K 
Ti - K 
V -K 
Cr-K 
Fe - K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd - L 
Rh- L 
Ru - L 
Total 

0.01493 -4-1 --  0.00113 
0.25221 +1- 0.00314 
0.07359 +,'- 0.00314 
0.02913 +1- 0.00417 
0.04221 +1- 0.00571 
0.03500 +1- 0.00591 
0.48698 +1- 0.01194 
0.00762 +1- 0.01072 

0.00 +1- 0.00001 

0.01053 +7- 0.00984 

0.01878 +1- 0.01047 

0.01052 +1- 0.00899 

0.00800 +1- 0.00446 
0.00629 i-f- 0.00555 
0.00156 -'-I- 0.00535 
0.00265 +1- 0.00433 

	

k-ratio 	ZAF Atom 
(calc.) 

	

0.0108 	2.202 	3.54 

	

0.1832 	1.719 	44.80 

	

0.0535 	2.218 	15.29 

	

0.0212 	1.146 	2.02 

	

0.0307 	1.112 	2.67 

	

0.0254 	1.047 	2.04 

	

0.3537 	1.101 	27.86 

	

0.0055 	1.390 	0.16 

	

0.0000 	1.382 	0.00 

	

0.0076 	1.386 	0.22 

	

0.0136 	1.388 	0.40 

	

0.0076 	1.376 	0.23 

	

0.0058 	1.446 	0.31 

	

0.0046 	1.525 	0.26 

	

0.0011 	1.590 	0.07 

	

0.0019 	1.700 	0.13 
100.00 

774 i-f 	133 

	

765 +1- 	91 

	

610 +1- 	46 

	

10109 +1- 	126 

	

3024 +1- 	129 

	

636 +1- 	91 

	

807 +1- 	109 

	

640 +1- 	108 

	

7141 +1- 	175 

	

37 +7- 	52 

	

0+1- 	0 

	

0+1- 	0 

	

1626 +1- 	122 

	

62 +1- 	58 

	

0 +1- 	0 

	

113 +1- 	63 

	

0 +1- 	0 

	

70 +1- 	60 

	

388 +1- 	265 

	

147 +1- 	82 

	

118 +7- 	104 

	

31 +/- 	106 

	

53 +1- 	86 
Element Wt % Err. 

	

Wt % 	(1-Sigma) 

	

2.39 	0.18 

	

31.49 	0.39 

	

11.86 	0.51 

	

242 	0.35 

	

3.41 	4- ! -  0.46 

	

2.66 	+1- 0.45 

	

38.95 	+/- 0.95 

	

0.77 	-1-1- 1.08 

	

0.00 	4-/- 0.00 

	

1.06 	+1- 0.99 

	

1.89 	-i-/- 1.06 

	

1.05 	4-7- 0.90 

	

0.84 	+7- 0.47 

	

070 	0.61 

	

0.18 	+1- 0.62 

	

0.33 	+7- 0.53 
100.00 



Fri Jul 20 10:2745 2007 

1w sample 6A run 4 

Refit _Al-K' _A1-K" P -KT P -K" _Ti-K' 
Refit Si-K" _Au-M _1r-L Os-L _Os-M 
Refit _Ir-M 
Filter Fit Method 
Chi-sqd = 2.87 	Livetime = 30.0 Sec. 
Standardless Analysis 

Ti-K" -AU-L' _Au-L" _AU-M' _Au-M" _Pt-
Re-L _Ru-L 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K --- --- 794 +1- 59 
Cr - L 
Fe - L 
Al-K 
Si-K 
P -K 
Ti-K 
V-K 
Cr- K 
Fe - K 
Au-L 
Au-M 
Pt-L 
Pt.-M 
Ir-L 
ft-N 
s-L 

Os-M 
Re-L 
Re-M 
Ag-L 
Pd - L 
Rh- L 
RU-L 

Element 

Al-K 
Si-K 
P -K 
Ti-K 
V-K 
Cr - K 
Fe-K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re - L 
Ag-L 
Pd- L 
Rh - L 
Ru - T.i 

wo La 1 

0.01034 +1- 0.00099 
0.25615 +1- 0.00295 
0.08985 +1- 0.00310 
0.01271 +1- 0.00177 
0.04579 +1- 0.00459 
0.04614 +1- 0.00523 
0.51195 +1- 0.01130 
0.00199 +1- 0.00976 

0.01194 +1- 0.00965 

0.00 +1- 0.001 

0.00000 +1- 0.00001 

0.000 +1- 0.01 

0.00363 +/- 0.00391 
0.00491 0.00430 
0.00460 +1- 0.00363 
0.00000 +1- 0.00001 

k-ratio 	ZAP Atom 
(calc.) 
0.0075 	2.234 	2.41 
0.1856 	1.719 	44.10 
0.0651 	2.196 	17.91 
0.0092 	1.135 	0185 
0.0332 	1.104 	2.79 
0.0334 	1.033 	2.58 
0.3710 	1.107 	28.55 
0.0014 	1.406 	0.04 
0.0087 	1.407 	0.24 
010000 	1.393 	0.00 
0.0000 	1.397 	0.00 
0.0000 	1.387 	0.00 
0.0026 	1.425 	0.13 
0.0036 	1.508 	0.20 
0.0033 	1.575 	0.20 
0.0000 	1.571 	0.00 

100.00 

	

198 +'/- 	205 

	

1015 +1- 	136 

	

482 	46 

	

11708 +1- 	135 

	

4209 +1- 	145 

	

316 	44 

	

997 +1- 	100 

	

962 +1- 	109 

	

8559 +1- 	189 

	

11 +1- 	55 

	

0+!- 	0 

	

74 +/- 	59 

	

1947 +1- 	139 

	

0+/- 	0 

	

0+1- 	0 

	

0+,'- 	0 

	

0 -s-I- 	0 

	

0+!- 	0 

	

706 	286 

	

77 +1- 	83 

	

105 +1- 	92 

	

104 i-/- 	82 

	

0 +1- 	0 
Element Wt W Err. 

	

Wt % 	(1-Sigma) 

	

1.67 	 0.16 

	

31.92 	+1- 0.37 

	

14.30 	+1- 0.49 

	

1.05 	 0.15 

	

3.66 	+1- 0.37 

	

3.46 	+1- 0.39 

	

41.09 	-s-I- 0.91 

	

0.20 	 0.99 

	

1.22 	 0.98 

	

0.00 	+1- 0.00 

	

0.00 	+1- 0.00 

	

0.00 	 0.00 

	

0.37 	+1- 0.40 

	

0.54 	 0.47 

	

0.53 	-s-I- 0.41 

	

0.00 	+1- 0.00 
100.00 



Fri. Jul 20 10:28:46 2007 

sample 6A run 5 

Refit _Cr-L' _Cr-L" _Fe-L' Fe-L" _A1-K' 
Refit _P -K 

-
Pt-L PL-M _Ir-L _Os-M 

Refit _Pd-L 
Filter Fit Method 
Chi-sqd = 6.02 	Livetime = 30.0 Sec. 
Standardless Analysis 

....A1-K" _Si-K' -Si-K' _P -K' P -KT' _Ti-
Ru-L 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K --- --- 68 
Cr-L 
Fe - L 
Al-K 
Si-K 
P -K 
Ti-K 
V -K 
Cr-K 
Fe - K 
Au-L 
Au-l'1 
Pt - L 
Pt-M 
Ir-L 
Ir-M 

s - L 

Re-L 
Re-M 
Ag-L 
Pd-L 
P..h - L 
Ru - L 

Element 

Al - K 
Si-K 
P -K 
Ti - K 
V-K 
Cr-K 
Fe - K 
Au-L 
Pt-L 
Ir-L 
Os - L 
Re - L 
Ag-L 
Pd - L 
Rh - L 
Ru-L wotal 

0.00786 +1- 0.00173 
0.22278 +1- 0.00458 
0.00000 +1- 0.00001 
0.01918 +1- 0.00375 
0.04043 +7- 0.00498 
0.03036 +1- 0.00532 
0.61415 +1- 0.02112 
0.02325 +1- 0.01960 

0.0000 +7- 

0.00000 +1- 0.00001 

0.01323 +1- 0.01875 

0.00169 +1- 0.01685 

0.01336 +1- 0.00722 
0.00000 +1- 0.00001 
0.01373 +1- 0.00692 
0.00000 +1- 0.00001 

	

k-ratio 	ZAF Atom 
(caic.) 

	

0.0061 	2.513 	2.43 

	

0.1726 	1.887 	49.72 

	

0.0000 	2.168 	0.00 

	

0.0149 	1.105 	1.47 

	

0.0313 	1.069 	2.82 

	

0.0235 	0.996 	1.93 

	

0.4759 	1.082 	39.51 

	

0.0180 	1.384 	0.54 

	

0.0000 	1.378 	0.00 

	

0.0000 	1.376 	0.00 

	

0.0103 	1.387 	0.32 

	

0.0013 	1.378 	0.04 

	

0.0103 	1.360 	0.56 

	

0.0000 	1.364 	0.00 

	

0.0106 	1.484 	0.66 

	

0.0000 	1.492 	0.00 
100.00 

	

787 +1- 	59 

	

343 +1- 	45 

	

146 +1- 	32 

	

4038 +1- 	83 

	

0 +1- 	0 

	

189 +1- 	37 

	

349 +1- 	43 
252 	44 

	

4072 	140 

	

52 +1- 	44 

	

73 	103 

	

0 +1- 	0 

	

0 +1- 	0 

	

0 +,/- 	0 

	

3327 +1- 	176 

	

36 +1- 	51 

	

0 +1- 	0 

	

5 +1- 	53 

	

1356 +1- 	183 

	

112 +1- 	61 

	

0+!- 	0 

	

123 +1- 	62 

	

0 +1- 	0 
Element Wt % Err. 

WL 	(1-Sigma) 

	

1.53 	+1- 0.34 

	

32.58 	+1- 0.67 

	

0.00 	i-/- 0.00 

	

1.64 	+1- 0.32 

	

3.35 	+7- 0.41 

	

2.34 	-4-1- 0.41 

	

51.48 	+1- 1.77 

	

2.49 	+/- 2.10 

	

0.00 	+1- 0.00 

	

0.00 	+1- 0.00 

	

1.42 	2.02 

	

0.18 	+1- 1.80 

	

1.41 	+1- 0.76 

	

0.00 	#1- 0.00 

	

1.58 	+1- 0.80 

	

0.00 	+1- 0.00 
100.00 



Fri Jul 20 10:30:04 2007 

sample GA run 6 

Refit _AlKr _A1Ku _P - 	_P -K" _Au-L' _Au-L Au-M' _Au-M" _Pt-L' Pt-L" _Pt- 
Refit Fe-L' _Au-M _Pt-L _Ir-L _Os-L _Os-M _Re-L _Pd-b _Ru-L 
Refit _Ir-M 
Filter Fit Method 
Chi-sqi = 1.63 	Livetime 	30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 --- 	 536 +/- 	49 

	

Cr-L 	--- 	 --- 	 1286 +1- 	124 

	

Fe-L 	--- 	 --- 	 809 +/- 	83 

	

Al-K 	0.00580 +1- 0.00082 	307 +1- 	43 

	

Si-K 	0.12747 +1- 0.00297 	6601 +1- 	154 

	

P -K 	0.06351 +1- 0.00247 	3371 +1- 	131 

	

Ti-K 	0.03806 +1- 0.00351 	1073 	99 

	

V -K 	0.03656 	0.00458 	902 +1- 	113 

	

Cr-K 	0.03594 +7- 0.00470 	850 +1- 	111 

	

Fe-K 	0.68509 +1- 0.01140 	12979 	216 

	

Au-b 	0.00207 +7- 0.00845 	 14 +1- 	56 

	

Au - M 	--- 	 --- 	 0+1- 	0 

	

Pt-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Pt-11 	--- 	 --- 	2038 	132 

	

Ir-L 	0.00000 	0.00001 	 0 +1- 	0 

	

Ir-M 	---- 	 --- 	 0 +/- 	0 

	

s-b 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Os-M 	--- 	 --- 	 0 +1- 	0 

	

Re-L 	0.00000 -s-I- 0.00001 	 0 +1- 	0 

	

Re-M 	--- 	 --- 	 73 +7- 	260 

	

Ag-L 	0.00253 +1- 0.00274 	 60 +1- 	65 

	

Pd-b 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Rh-L 	0.00297 +1- 0.00254 	 77 i-I- 	66 

	

Ru-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Element k-ratio 	ZAF Atom ' Element Wt % Err. 
(caic.) 	 Wt i 	(1-Sigma) 

	

Al-K 	0.0046 	2.678 	1.97 	1.23 	+1- 0.17 

	

Si-K 	0.1012 	1.966 	30.45 	19.90 	0.46 

	

P -K 	0.0504 	2.070 	14.49 	10.44 	0.41 

	

Ti-K 	0.0302 	1.062 	2.88 	3.21 	+1- 0.30 

	

V -K 	0.0290 	1.028 	2.52 	2.99 	+1- 0.37 

	

Cr-K 	0.0285 	0.962 	2.27 	2.75 	-s-I- 0.36 

	

Fe-K 	0.5441 	1.078 	45.13 	58.65 	.s-/- 0.98 

	

Au-L 	0.0016 	1.396 	0.05 	0.23 	+1- 0.94 

	

Pt-L 	0.0000 	1.389 	0.00 	0.00 	+1- 0.00 

	

Ir-L 	0.0000 	1.387 	0.00 	0.00 	+1- 0.00 

	

Os-L 	0.0000 	1.393 	0.00 	0.00 	+1- 0.00 

	

Re-L 	0.0000 	1.385 	0.00 	0.00 	+7- 0.00 

	

Ag-b 	0.0020 	1.317 	0.11 	0.26 	-s-I- 0.29 

	

Pd-L 	0.0000 	1.308 	0.00 	0.00 	0.00 

	

Rh-L 	0.0024 	1.441 	0.14 	0.34 	+1- 0.29 

	

Ru-L 	0.0000 	1.434 	0.00 	0.00 	0.00 

0  Total 	 100.00 100.00 
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Fri Jul 20 09:41:18 2007 

Iw sample 4A run 1 

Refit Fe-L' Fe-L" Cu-L' Cu-L" Al-K' Al-K t' Si-K' Si-K" Ti-K' Ti-K" Au-

Refit _C -K' _C -K" _Fe-L _Pt-L _Pt-M _Ir-L _Os-L _Os-M _Re-L 
Filter Fit Method 
Chi-sqd = 7.95 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 --- 	 884 +1- 	31 

	

Fe-L 	--- 	 --- 	 0 -i-f- 	0 

	

Cu-L 	---- 	 --- 	 1377 i-/- 	51 

	

Al-K 	0.01341 -i-f- 0.00086 	 779 +1- 	50 

	

Si-K 	0.09168 -i-/- 000193 	5231 +/- 	110 

	

S -K 	0.43980 -i-f -  0.00853 	23146 +1- 	449 

	

Ti-K 	000380 -i-f- 0.00129 	 119 1-1- 	40 

	

Fe-K 	0.07297 +1- 0.00599 	1523 +1- 	125 

	

Cu-K 	0.21573 -i-/- 0.01086 	3079 +1- 	155 

	

Au-L 	0.00347 -i-/-- 000883 	 25 +1- 	63 

	

Au-M 	--- 	 --- 	 1306 +1- 	405 

	

Pt-L 	0.00000 -i-/- 0.00001 	 0 +1- 	0 

	

Pt-M 	--- 	 --- 	 0 -Fl-- 	0 

	

Ir-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Ir-M 	--- 	 ---- 	 1430 -i-/- 	351 

	

Os-L 	0.00000 -i-/- 0.00001 	 0 +1- 	0 

	

Os-M 	--- 	 --- 	 0 +1- 	0 

	

We-L 	0.00000 -i-/- 0.00001 	 0 -i-/- 	0 

	

WRe-M 	--- 	 --- 	 1934 +1- 	280 

	

kg-L 	0.04628 -i-I-- 0.00543 	1211 +1- 	142 

	

Pd-L 	0.00798 +7- 0.00697 	 213 +7- 	186 

	

Rh-L 	0.03800 	0.00734 	1073 +7- 	207 

	

Ru-L 	0.05860 -i-/ -  0.00880 	1639 +1- 	246 

	

K -K 	0.00828 +1- 000122 	 345 +1- 	51 

	

Element k-ratio 	ZAP Atom 	Element Wt Err. 
(caic.) 	 Wt % 	(1-Sigma) 

	

Al-K 	0.0096 	2.134 	3.16 	2.05 	-i-/- 0.13 

	

Si-K 	0.0656 	1.655 	16.09 	10.86 	+1- 0.23 

	

S -K 	0.3148 	1.370 	56.00 	43.15 	+1- 0.84 

	

Ti-K 	0.0027 	1.319 	031 	0.36 	+1- 0.12 

	

Fe-K 	0.0522 	1.103 	4.29 	5.76 	+7- 0.47 

	

Cu-K 	0.1544 	1.129 	11.41 	17.43 	+1- 0.88 

	

Au-L 	0.0025 	1.381 	0.07 	0.34 	+1- 0.87 

	

Pt-L 	0.0000 	1.390 	0_00 	0.00 	+1- 0.00 

	

Ir-L 	0.0000 	1.386 	0.00 	0.00 	+1- 0.00 

	

Os-L 	0.0000 	1.345 	0.00 	0.00 	-i-/-- 0.00 

	

Re-k 	0.0000 	1.330 	0.00 	0.00 	-i-/- 0.00 

	

Ag-L 	0.0331 	1.670 	213 	5.53 	+1- 065 

	

Pd-L 	0.0057 	1.663 	0.37 	0.95 	+7- 0.83 

	

Rh-b 	0.0272 	1.747 	1.92 	4.75 	+1- 0.92 

	

Ru-k 	0.0419 	1.878 	3.24 	7.88 	+1- 1.18 

	

K -K 	0.0059 	1.575 	0.99 	0.93 	-i-I- 0.14 

Total 	 100.00 100.00 

0 



Fri Jul 20 09:44:26 2007 

sample 4A run 2 

Refit -Fe-L' Fe-L' Al-K' _A1-KT' _Si-K' 
Refit _Fe-L Au-L _Pt-L Pt-M _Ir-L 
Filter Fit Method 
Chi-sqd = 10.07 	Livetime = 30.0 Sec. 
Standardless Analysis 

-
Si-K" _Ti-K' _TiICu Au-L' Au-L" _Au-
_Os-L _Os-M Re-L _Pd-L 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -R 	--- 	 --- 	 697 +/- 	46 
Fe -  L 
Cu -  L 
Al-K 
Si-K 
S -K 
Ti-K 
Fe -  K 
Cu -  K 
Ala -  L 
Au-M 
Pt-L 
Pt-M 
Ir-L 
Tr -M 
Os-L 
Os-M 

K  e - L 
 e-M 

Ag-L 
Pd - L 
Rh - L 
Ru -  L 
K -K 

Element 

Al-K 
Si - K 
S -K 
Ti-K 
Fe-K 
Cu -  K 
Au- L 
Pt-L 
Jr -L 
Os-L 
Re-L 
Ag-L 
Pd- L 
Rh -L  
Ru-L 
K-K 
Total 

0  

0.01274 -'-1- 0.00097 
0.09869 +1- 0.00214 
0.42235 +1- 0.00918 
0.00408 +1- 0.00147 
0.08246 +1- 0.00668 
0.23493 +1- 0.01216 
0.00000 +1- 0.00001 

0.00000 +1- 0.00001 

0.00000  ~1- 

0.00000 +1- 0.00001 

0.00000  +1- 

0.04848 +1- 0.00439 
0.00000 +1- 0.00001 
0.03574 +1- 0.00515 
0.05075 +1- 0.00793 
0.00979 -'-1-- 0.00138 

	

k-ratio 	ZAF Atom 
(caic.) 

	

0.0091 	2.180 	3.04 

	

0.0706 	1.683 	17.45 

	

0.3023 	1.392 	54.13 

	

0.0029 	1.308 	0.33 

	

0.0590 	1.098 	4.78 

	

0.1682 	1.131 	12.34 

	

0.0000 	1.392 	0.00 

	

0.0000 	1.394 	0.00 

	

0.0000 	1.390 	0.00 

	

0.0000 	1.345 	0.00 

	

00000 	1..331 	0.00 

	

0.0347 	1.657 	2.20 

	

0.0000 	1.666 	0.00 

	

0.0256 	1.750 	1.79 

	

0.0363 	1.880 	2.79 

	

0.0070 	1.552 	1.15 
100.00 

	

__0 +/- 	0 
1748 +1- 	84 

	

632 +7- 	48 
4803 +1- 	104 

	

18960 +1- 	412 

	

108 +1- 	39 
1468 +1- 	119 
2860 +1- 	148 

	

0 +1- 	0 
1262 +1- 	376 

	

0 +1- 	0 

	

0 +1- 	0 

	

0 +1- 	0 
1445 +1- 	329 

	

0 +1- 	0 

	

0 	 0 

	

U +1- 	0 
2107 +/- 	266 
1083 +1- 	98 

	

0 +i' - 	0 

	

861 -i-/- 	124 
1210 +7- 	189 

	

349 +/ - 	49 
Element Wt Err. 

Wt % 	(1-Sigma) 
1.99 	+1- 0.15 

	

11.89 	+1- 0.26 

	

42.09 	+1- 0.91 
0.38 	+1- 0.14 
6.48 	+1- 0.53 

	

19.03 	-f-/- 0.98 
0.00 	+1- 0.00 
0.00 	+1- 0.00 
0.00 	f7. 0.00 
0.00 	+1- 0.00 
0.00 	+1- 0.00 
5.75 	+1- 0.52 
0.00 	+1- 0.00 
4.48 	.*-/- 0.65 
6.83 	+1- 1.07 
1.09 	+1- 0.15 

100.00 



Fri Jul 20 09:4625 2007 

7 sample 4A run 3 

Refit _Fe-L' _Fe-L" _A1-K' _A1-K" _Si-K' _$i - K" Ti-K' _Ti-K" -Au-L ,  _Au-L" _Au-

Refit _C -K Fe-L _Pt-L .Pt-M _1r-L Os-L _Os-M 
Filter Fit Method 
Chi-sqd = 8.56 	Livetime = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 616 -*-/- 	28 

	

Fe-L 	-- 	 --- 	 0 .i-/- 	0 

	

Cu-L 	--- 	 --- 	 1866 +1- 	90 

	

Al-K 	0.01014 +1- 0.00075 	 693 +1- 	51 

	

Si-K 	0.08730 -4-/-- 0.00171 	5864 +1- 	115 

	

S -K 	0.47085 +1- 000801 	29171 +1- 	496 

	

Ti-K 	0.00257 *1- 000112 	 95 +1- 	41 

	

Fe-K 	0.06789 +1- 0.00521 	1669 +1- 	128 

	

Cu-K 	0.21224 +1- 0.00934 	3566 +1- 	157 

	

Au-L 	0.00504 +1- 0.00812 	 42 +1- 	67 

	

Au-M 	--- 	 ---- 	 1376 +7- 	446 

	

Pt-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Pt-M 	--- 	 --- 	 0 -i-/- 	0 

	

Ir-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Ir-M 	---- 	 --- 	 1762 +1- 	379 

	

Os-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Os-M 	--- 	 --- 	 0 +1- 	0 

	

e-L 	0.00382 +1- 0.00700 	 43 +1- 	79 

	

W?.e-M 	--- 	 --- 	 2479 +1- 	298 

	

Ag-L 	0.04415 +1- 0.00490 	1360 +1- 	151 

	

Pd-L 	0.00690 +1- 0.00630 	 218 -4-/-- 	199 

	

Rh-b 	0.03420 +1- 0.00668 	1137 +7- 	222 

	

Ru-L 	0.04492 +1- 0.00811 	1478 	267 

	

K -K 	0.00996 +1- 0.00108 	 490 +1- 	53 

	

Element k-ratio 	ZAF Atom % Element Wt Err. 
(caic..) 	 Wt % 	(1-Sigma) 

	

Al-K 	0.0073 	2.108 	2.35 	1.54 	 0.11 

	

Si-K 	0.0630 	1.627 	14.98 	10.26 	+1- 0.20 

	

S -K 	0.3400 	1.362 	59.24 	46.30 	+7- 0.79 

	

Ti-K 	0.0019 	1.322 	0.21 	0.25 	+/- 0.11 

	

Fe--K 	0.0490 	1.105 	3.98 	5.42 	+7- 0.42 

	

Cu-K 	0.1533 	1.132 	11.20 	17.35 	4-/- 0.76 

	

Au-b 	0.0036 	1.387 	0.11 	0.50 	+1- 0.81 

	

Pt-L 	0.0000 	1.395 	0.00 	0.00 	-F/- 0.00 

	

Ir-L 	00000 	1.390 	0.00 	0.00 	+7- 0.00 

	

Os-L 	0.0000 	1.350 	0.00 	0.00 	-i-/-- 0.00 

	

Re-b 	0.0028 	1.334 	0.08 	0.37 	+1- 0.67 

	

Ag-L 	0.0319 	1.682 	2.04 	5.36 	+1- 0.60 

	

Pd-L 	0.0050 	1.701 	0.33 	0.85 	+1- 0.77 

	

Rh-b 	0.0247 	1.789 	1.76 	4.42 	+1- 0.86 

	

Ru-L 	0.0324 	1.925 	2.53 	6.24 	-i-/- 1.13 

	

K -K 	00072 	1.578 	1.19 	1.14 	+1- 0.12 

Total 	 100.00 100.00 

0 



Fri Jul 20 09:47:33 2007 

Si-K' Si-K" _Ti-K' _Ti-K" Au-L t  _Au-L" _Au-
_Pt-L Pt-M _Os-M Re-L 

Sec. 

0 sample 4A run 4 

Refit _Fe-L' Fe-L 1,  _Al-K' Al-K" 
Refit _C J(T _C -Kr' _Fe-L Au-L 
Filter Fit Method 
Chi-sqd = 6.96 	Livetime = 30.0 
Standardless Analysis 
Element Relative 	Error 

k-ratio 	(1-Sigma) 

Fe-L 
Cu - L 
Al-K 
Si-K 
S -K 
Ti-K 
Fe - K 
Cu - K 
Au-L 
Au - M 
Pt - L 
Pt-M 
Ir-L 
Ir-M 
Os - L 
Os - M 

e-L  e-M 
Ag-L 
Pd-L 
Rh - L 
Ru-L 
K -K 

Element 

Al-K 
Si-K 
S -K 
Ti-K 
Fe-K 
Cu - K 
Au-L 
Pt-L 
Ir-L 
Os-L 
Re-L 
Ag-L 
Pd-L 
Rh - L 
Ru-L 
K-K 
Total 

0 

0.01159 
0.09199  
0.44150 
0.00318 
0.06925  
0.24083 
0.00000  

0.01018 

0.00490 

0.00000  

0.03941 
0.00475 
0-02792 
0.04548  
0-00903 

k-ratio 
(caic.) 
0.0083 
0.0660 
0.3166 
0.0023 
0-0497 
0-1727 
0,0000 
0.0000 
0.0073  
0-0035 
0.0000  
0.0283  
0.0034 
G. 0200  
0.0326 
0.0065 

-i-I- 0.00085 
*1- 0.00193 
4-/- 0.00871 
+1- 0.00128 
+1- 0.00598 
+1- 0.01132 
+1- 0.00001 

+1- 0.00001 

+1- 0.00954 

+/- 0.01163 

+1- 0.00001 

+1- 0.00541 
+1- 0.00692 
+1- 0.00732 
+1- 0.00893 
+1- 0.00118 

ZAF Atom % 

	

2.158 	2.74 

	

1.665 	16.09 

	

1.399 	56.87 

	

1.310 	0.26 

	

1.096 	401 

	

1.128 	1261 

	

1.392 	0.00 

	

1.394 	0.00 

	

1.383 	0.22 

	

1.346 	0.10 

	

1.329 	0.00 

	

1.684 	1.82 

	

1.699 	0.22 

	

1.792 	1.43 

	

1.930 	2.56 

	

1.568 	1.07 
100.00 

Net 
Counts 

533 
0 

1650 
643 

5004 
22153 

95 
1378 
3277 

0 
1123 

0 
0 

81 
1582 

40 
0 
0 

1989 
984 
122 
751 

1213 
360 

Element 
wt % 
1.79 

10.98 
44-30 
0.30 
5-44 

19.47 
0.00  
0.00 
1-01 
0.47 
0.00  
4.76 
0-58  
3.59 
6.29 
1.02 

100.00 

Error 
(1. - Sigma) 

+1- 	25 
+1- 	0 
+1- 	81 
+1- 	47 
-i- f - 	105 

+1- 	437 
+1- 	38 
+1- 	119 
-4-/- 	154 
+1- 	0 
+1- 	394 

0 
+1- 	0 
-Fl-- 	76 
-4-/- 	338 
-i-I- 	96 
+1- 	0 
+1- 	0 
-Fl- 	270 
+1- 	135 
+/- 	177 
+1- 	197 
+1- 	238 
+1- 	47 

Wt Err. 
(1-Sigma) 
+1- 0.13 
-i-I- 0.23 
+1- 0.87 
+1- 0.12 
+1- 0.47 
+1- 0.91 
+1- 0.00 
+1- 0.00 
+1- 0.95 
+/-- 1.12 
-i-/- 0.00 
+1- 0.65 
+1- 0.84 
+1- 0.94 
#/- 1.24 
-Ff -  0.13 



Fri Jul 20 09:48:45 2007 

6 sample 4A run 5 

Refit Fe-L' _Fe-L Al-KT _A1-K" _Si-K' _Si-K" Ti-K' _Ti-K" _Au-L' Au-LT' Au- 
Refit _Fe-L _Pt-M _Os-M _Pd-L 
Filter Fit Method 
Chi-sqd = 5.96 	Livetilne = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (l-Sigma) 

	

C -K 	--- 	 --- 	 840 +1- 	60 

	

Fe-L 	--- 	 --- 	 0 	 0 

	

Cu-L 	--- 	 --- 	 1547 +1- 	89 

	

Al-K 	0.00893 +1- 0.00094 	 457 +1- 	48 

	

Si-K 	0.08526 +1- 0.00209 	4275 +1- 	105 

	

S -K 	0.40516 +1- 0.00910 	18740 +1- 	421 

	

Ti-K 	0.00242 +1- 0.00139 	 66 +1- 	38 

	

Fe-K 	0.07371 +1- 0.00660 	1353 +1- 	121 

	

Cu-K 	0.24172 +1- 0.01260 	3033 	158 

	

Au-L 	0.00939 +1- 0.00972 	 58 +1- 	60 

	

Au-M 	--- 	 --- 	 1098 +1- 	392 

	

Pt-b 	0.00880 4-!- 0.01073 	 59 +1- 	73 

	

Pt-N 	--- 	 --- 	 0 +1- 	0 

	

Ir-L 	0.01366 +1- 0.01145 	 100 +7- 	84 

	

Ir-M 	--- 	 --- 	 1196 +1- 	346 

	

Os-L 	0.00651 +1- 0.01302 	 49 +7- 	98 

	

Os-M 	--- 	 --- 	 0 	 0 

K
e-L 0.00889 +1- 0.00938 74 +1- 78 
e-M --- --- 1811 +1- 271 

Ag-L 0.04488 +1- 0.00444 1033 +1- 102 

Pd-L 0.00000 +1- 0.00001 0 +1- 0 

	

Rh-L 	0.03452 i-/- 0.00553 	 857 +1- 	137 

	

Ru-L 	0.04796 +1- 0.00822 	1179 +1- 	202 

	

K -K 	0.00819 -i-f- 0.00134 	 301 +/- 	49 

	

Element k-ratio 	ZAF Atom % Element Wt % Err. 
(caic.) 	 Wt % 	(1-Sigma) 

	

Al-K 	0.0064 	2.180 	2.21 	1.39 	+1- 0.15 

	

Si-K 	0.0607 	1.669 	15.54 	10.14 	+1- 0.25 

	

S -K 	0.2886 	1.440 	55.84 	41.57 	+1- 0.93 

	

Ti-K 	0.0017 	1.310 	0.20 	0.23 	 0.13 

	

Fe-K 	0.0525 	1.088 	4.41 	5.71 	+1- 0.51 

	

Cu-K 	0.1722 	1.113 	12.99 	19.17 	i-/- 1.00 

	

Au-L 	0.0067 	1.369 	0.20 	0.92 	+1- 0.95 

	

Pt-b 	0.0063 	1.371 	0.19 	0.86 	+1- 1.05 

	

Ir-L 	0.0097 	1.367 	0.30 	1.33 	-s-f- 1.12 

	

Os-L 	0.0046 	1.331 	0.14 	0.62 	+1- 1.23 

	

Re-L 	0.0063 	1.317 	0.19 	0.83 	+1- 0.88 

	

Ag-L 	0.0320 	1.684 	2.15 	5.38 	-s-/- 0.53 

	

Pd-L 	0.0000 	1.695 	0.00 	0.00 	-s-f- 0.00 

	

Rh-L 	0.0246 	1.785 	1.84 	4.39 	+7- 0.70 

	

Ru-L 	0.0342 	1.917 	2.79 	6.55 	+1- 1.12 

	

K -K 	0.0058 	1.574 	1.01 	0.92 	+1- 0.15 

Total 	 100.00 100.00 

0 



Fri Jul 20 09:50:13 2007 

sample 4A run 6 

Refit. _Fe-L' Fe-L" Al-K' _A1-K" _Si-K' Si-K" _Ti-K' _Ti-K" _Au-L' _Au-L" Au-
Ref it _C -K" _Fe-L _Pt-L Pt-M _].r-L _Os-L _Os-M _Re-L 
Filter Fit Method 
Chi-sqd 	8.03 	Livetime = 30.0 Sec. 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 512 +1- 	25 

Fe-L 	--- 	 --- 	 0 +7- 	0 

Cu-L 	--- 	 --- 	 1624 -f/-- 	82 

Al-K 	0.01022 +1- 0.00080 	 616 +7- 	48 

Si-IC 	0.09622 +1- 0.00186 	5689 +1- 	110 

S -K 	0.39803 	0.00787 	21704 +1- 	429 

Ti-K 	0.00373 +7- 0.00121 	 120 +1- 	39 

Fe-K 	0.07944 +1- 0.00587 	1718 4-f- 	127 

Cu-K 	0.23816 +7- 0.01048 	3522 +1- 	155 

Au-L 	0.00224 4/- 0.00838 	 17 +1- 	63 

Au-M 	--- 	 --- 	 1664 +1- 	392 

Pt-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

Pt-M 	--- 	 --- 	 0 #1- 	0 

Ir-L 	0.00000 -c-f-- 0.00001 	 0 +1- 	0 

Ir-M 	--- 	 --- 	 2020 +1- 	343 

Os-L 	0.00000 -c-I- 0.00001 	 0 +1- 	0 

Os-M 	--- 	 --- 	 0 -c-/- 	0 

Se-L 0.00000 +1- 0.00001 0 -c-I- 0 
e-M --- --- 2402 +/- 279 

Ag-L 0.05400 +1- 0.00527 1464 +1- 143 

Pd-L 0.00983 +1- 0.00680 272 +1- 188 

Rh-L 	0.04009 +1- 0.00718 	1172 -c-I- 	210 

Ru-L 	0.05787 +/- 0.00836 	1676 +1- 	242 

K -K 	0.01016 +1- 0.00118 	 440 +1- 	51 

Element k-ratio 	ZAF Atom % Element Wt Err. 

(caic.) 	 Wt % 	(1-Sigma) 

Al-K 	0.0073 	2.210 	2.54 	1.62 	+1- 0.13 

Si-K 	0.0688 	1.693 	17.62 	11.65 	 0.23 

S -K 	0.2848 	1.393 	52.54 	39.66 	+/- 0.78 

Ti-K 	0.0027 	1.311 	0.31 	0.35 	i-/-- 0.11 
Fe-K 	0.0568 	1.095 	4.73 	6.22 	+/ 0.46 

Cu-K 	0.1704 	1.124 	12.80 	19.16 	+1- 0.84 

Au-L 	0.0016 	1.377 	0.05 	0.22 	-c-I- 0.83 

Pt-L 	0.0000 	1.385 	0.00 	0.00 	+1- 0.00 

Ir-L 	0.0000 	1.381 	0.00 	0.00 	+1- 0.00 

Os-L 	0.0000 	1.337 	0.00 	0.00 	+1- 0.00 

Re-L 	0.0000 	1.322 	0.00 	0.00 	-c-/- 0_00 

Ag-L 	0.0386 	1.637 	2.49 	6.32 	+/ 0.62 

Pd-L 	0.0070 	1.632 	0.46 	1.15 	+1- 0.79 

Rh-L 	0.0287 	1.712 	2.03 	4.91 	#/- 0.88 

Ru-L 	0.0414 	1.837 	3.20 	7.60 	+1- 1.10 

K -K 	0.0073 	1.551 	1..23 	1.13 	-i-/- 0.13 
Total 	 100.00 100.00 

0 
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Fri Jul 20 09:52:06 2007 

sample 4B run 1 

Refit _Fe-b' _Fe--L" _Cu-L' Cu-L" Al-K' _A1-K" Si-K' Si-K" _Ti-K' Ti-K" -Cu 

Refit _C -K" _Fe-L _Au-L Pt-L _Pt-N Lr-L Os-L _Os-M 

Filter Fit Method 
Chi-sqd = 4..94 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	 Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	---- 	 --- 	 2586 +1- 	44 

	

Fe-L 	--- 	 --- 	 0 +1- 	0 

	

Cu-L 	--- 	 --- 	 124 +7- 	25 

	

Al-K 	0.01253 -i-/- 0.00175 	 237 +1- 	33 

	

Si-K 	0.06580 +1- 0.00335 	1218 	 62 

	

S -K 	0.50390 	0.01583 	8598 +7- 	270 

	

Ti-K 	0.00179 +7- 0.00278 	 18 +1- 	28 

	

Fe-K 	0.12607 +7- 0.01330 	 853 +1- 	90 

	

Cu-K 	0.04668 +7- 0.00908 	 217 +1- 	42 

	

Au-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Au-N 	--- 	 --- 	 375 +7- 	254 

	

Pt-L 	0.00000 +7- 0.00001 	 0 +1- 	0 

	

Pt - M 	--- 	 ---- 	 0 +7- 	0 

	

Tr-L 	0.00000 	0.00001 	 0 +7- 	0 

	

Ir-M 	--- 	 --- 	 466 +7- 	220 

	

Os-L 	0.00000 +7- 0.00001 	 0 +7- 	0 

	

Os-M 	--- 	 --- 	 0 +7- 	0 

W
e-L 0.03203 0.01585 97 48 
e-r4 --- --- 456 +1- 164 

A-L 0.02888 +7- 0.00990 245 +1- 84 
Pd-L 0.01537 +1- 0.01363 134 +1- 119 

	

Rh-L 	0.07205 +7- 0.01531 	 659 +1- 	140 

	

Ru-L 	0.08674 +7- 0.01766 	 787 +1- 	160 

	

K -K 	0.00814 i-/- 0.00244 	 111 +1- 	33 

	

Element k-ratio 	ZAF Atom % Element Wt & Err. 
(calcj 	 Wt % 	(1-Sigma) 

	

Al-K 	0.0091 	1.876 	2.73 	1.71 	+1- 0.24 

	

Si-K 	0.0477 	1.482 	10.88 	7.07 	+1- 0.36 

	

S -K 	03654 	1.275 	62.83 	46.61 	+1- 1.46 

	

Ti-K 	0.0013 	1.353 	016 	0.18 	+/- 0.27 

	

Fe-K 	0.0914 	1.128 	7.98 	10.31 	+1- 1.09 

	

Cu-K 	0.0339 	1.134 	2.61 	3.84 	+7- 0.75 

	

Au-L 	0.0000 	1.370 	0.00 	0.00 	+1- 0.00 

	

Pt-L 	0.0000 	1.371 	0.00 	0.00 	+1- 0.00 

	

Ir-L 	0.0000 	1.365 	0.00 	0.00 	4- / -  0.00 

	

Os-L 	00000 	1.356 	0.00 	000 	+1- 0.00 

	

Re-L 	0.0232 	1.330 	0.72 	3.09 	+1- 1.53 

	

Ag-L 	0.0209 	1.716 	1.44 	3.59 	+1- 1.23 

	

Pd-L 	0.0111 	1.652 	0.75 	1.84 	+1- 1.63 

	

Rh-L 	0.0523 	1.737 	3.81 	9.08 	+1- 1.93 

	

Ru-L 	0.0629 	1.859 	5.00 	11.69 	-i-f- 2.38 

	

K -K 	0.0059 	1.674 	1.09 	0.99 	-i-f- 0.30 

Total 	 100.00 100.00 

0 



Fri Jul 20 09:53:54 2007 

0  sample 4B run 2 

Refit _Fe-L' -Fe - L" _Cu-L' .Cu-L" J(T 
Refit _Fe-L _Au-L .Pt-L _Pt-M _Ir-L 
Filter Fit Method 
Chi-sqd = 5.15 	LivetinIe = 30.0 Sec. 
Stndard1ess Analysis 

A1-K" _Si-K' _Si-K" _Ti-KT _Ti-K" _Cu-
Os-N _Re-L 

Element Relative 	Error 	Net 	Error 
k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -1< 	--- 

	-- - 	 2608 +1 - 	61 

Fe - L 
Cu -  L 
Al-K 
Si-K 
S -K 
Ti - K 
Fe - K 
Cu -  K 
Au-L 
Au-M 
Pt-L 
Pt-N 
IT-b 
Jr-N 
Os-L 
Os-N 

K  e -L 
 e-M 

Ag-L 
Pd-L 
Rh- L 
Ru - L 
K -K 

Element 

Al -  K 
Si-K 
S -K 
Ti-K 
Fe - K 
Cu - K 
Au - L 
Pt-L 
Ir-L 
Os-L 
Re -  L 
Ag-L 
Pd - L 
Rh -  L 
Ru-L 
K -K 
Total 

40 

0.01292 +1- 0.00157 
0.08644 +/ - 

 0.00325 
0.47891 ~ 7- 0.01447 
0.00518 -i- f -  0L00259 
0.15033 +1- 0.01261 
0.02852 +7- 0.00815 
0.00000 +1- 0.00001 

0.00000 -F/-- 0.00001 

0.00000 +7- 0.00001 

0.01261 +1- 0.01649 

0.00000 +1- 000001 

0.03927 +7- 0.00910 
0.02946 +7- 0.01255 
0.05281 -i-I-- 0.01394 
0.09472 -4-7- 0.01575 
000884 -i-/ -  0.00219 

	

k-ratio 	ZAF Atom % 
(calc.) 

	

0.0093 	1.882 	2.78 

	

0.0625 	1.489 	14.14 

	

0.3461 	1.279 	58.97 

	

0.0037 	1.351 	0.45 

	

0.1086 	1.135 	9.43 

	

0.0206 	1.141 	1.58 

	

0.0000 	1.374 	0.00 

	

0.0000 	1.374 	0.00 

	

0.0000 	1.368 	0.00 

	

0.0091 	1.350 	0.28 

	

0.0000 	1.351 	0.00 

	

0.0284 	1.694 	1.90 

	

0.0213 	1.620 	1.38 

	

0.0382 	1.697 	2.69 

	

0.0685 	1.820 	5.26 

	

0.0064 	1.643 	1.15 
100.00  

- 	+- 	0 

	

82 +1- 	24 

	

272 +1- 	33 

	

1782 +1- 	67 

	

9101 +1- 	275 

	

58 -i- f - 	29 

	

1134 -i-/- 	95 

	

147 +1- 	42 

	

0 +7- 	0 

	

659 +7- 	259 

	

0 +1- 	0 

	

0 +1- 	0 

	

0 +1- 	0 

	

762 +1- 	227 

	

40 +1- 	52 

	

0 +1- 	0 

	

0+1- 	0 

	

895 +1- 	177 

	

371 -1-7- 	86 

	

285 +1- 	121 

	

539 +1- 	142 

	

957 +1- 	159 

	

134 -i-I- 	33 
Element Wt Err. 

	

Wt % 	(1-Sigma) 

	

1.76 	+1- 0.21 

	

9.30 	+7- 0.35 

	

44.28 	+1- 1.34 

	

0.51 	i-/- 0.25 

	

12.33 	+1- 1.03 

	

2.35 	+7- 0.67 

	

0.00 	+1- 0.00 

	

0.00 	4/.- 0.00 

	

0.00 	+1- 0.00 

	

1.23 	+/ - 
 1.61 

	

0.00 	+1- 0.00 

	

4.81 	+7- 1.11 

	

3.45 	+1- 1.47 

	

6.48 	+1- 1.71 

	

12.46 	+1- 2.07 

	

1.05 	+7- 0.26 
100 . 00 



Fri Jul 20 09:55:00 2007 

0 sample 413 run 3 

Refit Fe-L' _p e LIr Cu-L 5  Cu-L" Al-K' _AlKu _SiKr _Si-1C" _Ti-K T  Ti-K" Cu- 

Refit _Fe-L _Pt-4 _Os-M 
Filter Fit Method 
Chi-sqd = 556 	Livetime = 300 Sec 

Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(I-Sigma) 	Counts (1-Sigma) 

	

C -K 	---- 	 --- 	 2644 +1- 	64 

	

Fe-L 	--- 	 ---- 	 0 +1- 	0 

	

Cu-L 	--- 	 --- 	 189 +1- 	27 

	

Al-K 	0.01072 +1- 0.00158 	 245 +1- 	36 

	

Si-K 	0.07797 +1- 0.00317 	1745 +1- 	71 

	

S -K 	0.43036 +1- 0.01362 	8880 +1- 	281 

	

Ti-K 	3.00288 	0.00247 	 36 -s-/-- 	31 

	

Fe-K 	0.13530 +7- 0.01186 	1108 -s-f- 	97 

	

Cu-K 	0.04790 +1- 0.00840 	 268 -s-f-- 	47 

	

Au-L 	0.01145 +7- 0.01699 	 31 +7- 	46 

	

Au-M 	--- 	 --- 	 688 +1- 	263 

	

Pt-L 	0.00936 +1- 0.01771 	 28 +1- 	54 

	

Pt-4 	 --- 	 --- 	 0 1- 	C 

	

Ir-L 	0.01052 -'-7- 0.01732 	 35 +7- 	58 

	

Ir-M 	--- 	 --- 	 662 	233 

	

Os-L 	0.01548 +1- 0.01727 	 52 +1- 	58 

	

Os--M 	--- 	 --- 	 0 +1- 	0 

	

e-L 	0.02130 +1- 0.01420 	 79 +/- 	52 

	

e-M 	--- 	 --- 	 682 -'-1- 	182 

	

Ag-L 	0.03354 +1- 0.00907 	 344 +1- 	93 

	

Pd-L 	0.01290 +1- 0.01261 	 135 +1- 	132 

	

Rh-L 	0.07631 +1- 0.01410 	 845 +1- 	156 

	

Ru-L 	0.09564 -s-/- 0.01588 	1049 +1- 	174 

	

K -K 	0.00838 +1- 0.00208 	 137 	 34 

Element k-ratio 	ZAF Atom 59 Element Wt Err. 

(caic.) 	 Wt % 	(1-Sigma) 

	

Al-K 	0.0076 	1.909 	2.43 	1.44 	+1- 0.21 

	

Si-K 	0.0550 	1.499 	13.31 	8.25 	-s-/- 3.34 

	

S -K 	0.3037 	1.352 	58.04 	41.06 	-s-I- 1.30 

	

Ti-K 	0.0020 	1.349 	0.26 	0.27 	-s-f- 0.23 

	

Fe-K 	0.0955 	1.118 	8.66 	10.67 	 094 

	

Cu-K 	0.0338 	1.116 	2.69 	3.77 	+1- 0.66 

	

Au-li 	3.0081 	1..337 	0.25 	1.08 	+1- 1.60 

	

Pt-li 	3.0066 	1.338 	0.21 	0.88 	+1- 1.67 

	

lr-L 	0.0074 	1.333 	0.23 	0.99 	-s-I- 1.63 

	

Os-L 	0.0109 	1.327 	0.35 	1.45 	-4-/- 1.62 

	

Re-L 	0.0150 	1.314 	0.48 	1.98 	-i-/- 1.32 

	

Ag-L 	0.0237 	1.711 	1.70 	4.05 	-s-/ -  1.09 

	

Pd-L 	3.0091 	1.639 	0.64 	1.49 	+1- 1.46 

	

Rh-li 	0.0538 	1.716 	4.07 	9.24 	+1- 1.71 

	

Ru-L 	0.0675 	1.835 	5.55 	12.39 	+1- 2.06 

	

K -K 	0.0059 	1.72 	1.15 	0.99 	-4-/- 

Total 	 100.00 100.00 

0 



Fri Jul 20 09:56:05 2007 

0 sample 4B run 4 

Refit Fe-L' Fe-L' _Cu-b' Cu-L" A1-IY _A1-K" Si-K' Si-KIT _Ti-K' Ti-K 1' _C 

Refit Fe-T, - Au-T, _Pt-L _Pt-M _Tr-b O-L Os-M  

Filter Fit Method 
Chi-sqd = 6.25 	Livetime = 30.0 Sec. 
tandrffles 7n9ly$ 

Element Relative 	Error 	 Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

	

C -K 	--- 	 --- 	 2126 +1- 	57 

	

Fe-L 	--- 	 --- 	 0 +1- 	0 

	

Cu-b 	--- 	 --- 	 87 +1- 	25 

	

Al-K 	0.01177 +1- 0.00157 	 248 	 33 

	

Si-K 	0.05667 +/- 0.00306 	1169 +1- 	63 

	

S -K 	0.50128 +1- 0.01499 	9529 +1- 	285 

	

Ti-K 	0.00803 	0.00250 	 90 +1- 	28 

	

Fe-K 	0.17947 +1- 0.01273 	1354 +1- 	96 

	

Cu-K 	0.04481 +7- 0.00873 	 231 +1- 	45 

0.00000 +1- 0.00001 	 0 +7- 	0 

	

Au-M 	--- 	 --- 	 419 +/- 	265 

	

Pt-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Pt-M 	--- 	 --- 	 0 +1- 	0 

	

Ir-L 	000000 +1- 0.00001 	 0 +1 	0 

	

Ir-M 	--- 	 --- 	 503 +1- 	227 

	

Os-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

	

Os-M 	--- 	 --- 	 0 +1- 	0 

,

e-L 0.00000 0.00001 0 +1- 0 

e-M --- --- 485 +1- 167 

Ag-L 0.03301 +1- 0.00921 312 +1- 87 

Pd-b 0.00373 +/- 0.01265 36 +7- 124 

	

Rh-L 	0.07585 +1- 0.01452 	 773 +/- 	148 

	

Ru-L 	0.07468 +7- 0.01684 	 754 +1- 	170 

	

K -K 	0.01069 ±/- 0.00213 	 161 /- 	32 

Element k-ratio 	ZAP Atom 	Element Wt % Err. 

	

Al-K 	 1.9G4 	2.70 	1.72 

	

Si-K 	0.0422 	1.535 	9.77 	6.48 	+1- 0.35 

	

S -K 	0.3735 	1.245 	61.41 	46.49 	i- / -  1.39 

	

Ti-K 	0.0060 	1.333 	0.70 	0.80 	-i-I- 0.25 

	

Fe-K 	0.1337 	1.132 	11.48 	15.14 	+1- 1.07 

	

Cu-K 	0.0334 	1.147 	2.55 	3.83 	+1- 0.75 

0.O00 	1.3o 	0.00 	v.00 	+1 	.00 

	

Pt-L 	0.0000 	1.385 	0.00 	0.00 	 0.00 

	

Ir-L 	0.0000 	1.379 	0.00 	0.00 	 0.00 

	

Os-L 	0.0000 	1.371 	0.00 	0.00 	+1- 0.00 

	

Re-L 	0.0000 	1.358 	0.00 	0.00 	+1- 0.00 

	

Ag-L 	0.0246 	1.661 	1.60 	4.08 	+1- 1.14 

	

_d-L 	0.0028 	1..c 	0.io 	0.45 	+i 	1. 

	

Rh-b 	0.0565 	1.697 	3.95 	9.59 	+1- 1.84 

	

Ru-L 	0.0556 	1.820 	4.24 	10.12 	+1- 2.28 

	

K -K 	0 0080 	1.22 	-P,40 	1 .29 	+/- 0,2 

Total 	 100.00 100.00 
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Fri Jul 20 10:08:14 2007 

0 sample 4B run 5 

Refit Fe-L' -Fe-L" Cu-L' Cu-La _Al-K' _A1-K" _Si-IC' Si-K" _Ti-K' -Ti-K" Cu-
Refit _Fe-L -Fe-K" _Pt-L _Pt--M _Ir-L Os-L _Os-14 _Re-L 
Filter Fit Method 
Chi-sqd = 4.62 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 1655 +1- 	52 

Fe-L 	--- 	 --- 	 0 +1- 	0 

Cu-L 	---- 	 --- 	 86 +/- 	24 
Al-K 	0.01459 +1- 0.00172 	 272 +1- 	32 

Si-K 	0.09264 +1- 0.00360 	1698 +1- 	66 
S -K 	0.47495 +1- 0.01557 	8026 +1- 	263 
Ti-K 	0.00642 +1- 0.00291 	 65 +1- 	29 
Fe-IC 	0.10849 +1- 0.00806 	 728 +1- 	54 

Cu-K 	0.05499 4-7- 0.00917 	 252 +7- 	42 

Au-L 	0.03607 +7- 0.01849 	 81 +1- 	41 
Au-M 	--- 	 --- 	 563 +1- 	246 
Pt-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

Pt-M 	----- 	 --- 	 0 4-/- 	0 
Ir-L 	0.00000 i-/- 0.00001 	 0 +1- 	0 
Ir-M 	--- 	 --- 	 731 +1- 	217 
Os-L 	0.00000 +1- 0.00001 	 0 i-I- 	0 
Os-M 	--- 	 --- 	 0 +1- 	0 

S 0.00000 +1- 0.00001 0 +1- 0 
e-M --- --- 818 +1- 170 

Ag-L 0.03690 i-/- 0.01000 311 +1- 84 
Pd-L 	0.00828 +7- 0.01388 	 71 +1- 	119 
Rh-L 	0.07761 +1- 0.01523 	 704 	138 
Ru-L 	0.07433 +1- 0.01738 	 668 +1- 	156 
K -K 	0.01472 i-I- 0.00254 	 197 +1- 	34 

	

Element k-ratio 	ZAF Atom % Element Wt i Err. 
(calc..) 	 Wt % 	(1-Sigma) 

Al-K 	0.0103 	1.865 	3.03 	1.92 	+1- 0.23 
Si-IC 	0.0655 	1.484 	14.72 	9.72 	+1- 0.38 
S -K 	0.3359 	1.331 	59.31 	44.71 	-'-I- 1.47 
Ti-K 	0.0045 	1.359 	0.55 	0.62 	 0.28 
Fe-IC 	0.0767 	1.134 	6.62 	8.70 	+/- 0.65 
Cu-K 	0.0389 	1.129 	2.94 	4.39 	+1- 0.73 
Au-L 	0.0255 	1.358 	0.75 	3.47 	 1.78 
Pt-L 	0.0000 	1.371 	0.00 	0.00 	+1- 0.00 
Ir-L 	00000 	1.365 	0.00 	0.00 	+1- 0.00 
Os-L 	0.0000 	1.355 	0.00 	0.00 	i-/- 0.00 
Re-L 	0.0000 	1.342 	0.00 	0.00 	+1- 0.00 
Ag-L 	0.0261 	1.698 	1.75 	4.43 	+1- 1.20 
Pd-L 	0.0059 	1.666 	0.39 	0.98 	+1- 1.64 
Rh-L 	0.0549 	1.736 	3.94 	9.53 	+7- 1.87 
Ru-L 	0.0526 	1.865 	4.13 	9.81 	+1- 2.29 
K -K 	0.0104 	1.659 	1.88 	1.73 	 0.30 
Total 	 100.00 100.00 
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Fri Jul 20 09.5954 2007 

$17 sample 4B run 6 

fit _Fe-L' _Fe-L" _Cu-L 	Cu-L" _A1-K' _A1-K 1'_Si-K' _Si-K'1  _Ti-K 1  _Ti-K" Cu- 

Refit Fe-L _Pt-L _Pt-M _Ir-L _Os-L _Os-M _Re-L 
Filter Fit Method 
Chi-sqd = 4..66 	Livetime = 30.0 Sec. 
Standardless Analysis 
Element Relative 	Error 	Net 	Error 

k-ratio 	(1-Sigma) 	Counts (1-Sigma) 

C -K 	--- 	 --- 	 1833 +/- 	56 

Fe - L 	--- 	 --- 	 0 +1- 	0 

Cu-L 	--- 	 --- 	 112 +1- 	26 

Al-K 	0.01679 /- 0.00170 	 336 +1- 	34 

Si-K 	0.08867 +1- 0.00337 	1739 +1- 	66 

S -K 	0.46809 +1- 0.01471 	8464 +1- 	266 

Ti-K 	0.00563 +1- 0.00281 	 60 +1- 	30 
Fe-K 	0.12580 +1- 0.01269 	 902 +1- 	91 
Cu-K 	0.06282 +1- 0.00938 	 308 +1- 	46 
Au-L 	0.01981 +/- 0.01770 	 48 +1- 	42 

Au-M 	--- 	 --- 	 700 +1- 	251 

Pt-L 	0.00000 +1- 0.00001 	 0 +1- 	0 

Pt-M 	--- 	 --- 	 0 +1- 	0 

Tr-L 	0.00000 	0.00001 	 0 	 0 
Ir-M 	--- 	 --- 	 854 +/- 	220 
Os-L 	0.00000 	0.00001 	 0 +1- 	0 

	

0 -*-/- 	0 
0.00000 +1- 0.00001 	 0 +1- 	0 

e-M 	--.- 	 --- 	 834 +1- 	172 
Ag-L 	0.03515 -i-/ -  0.00957 	 316 	 86 
Pd-L 	0.01330 +1- 0.01308 	 123 +1- 	121 

Rh-L 	0.05757 	0.01444 	 559 +1- 	140 
Ru-L 	0.09081 	0.01635 	 872 +1- 	157 
K -K 	0.01557 +1- 0.00230 	 223 -/- 	33 

	

Element k-ratio 	ZAF Atom % Element Wt % Err. 
(caic.) 	 Wt 	(1-Sigma) 

Al-K 	0.0120 	1.903 	3.57 	2.28 	+/- 0.23 

Si-K 	0.0632 	1.515 	14.43 	9.58 	+/- 0.36 
S -K 	0.3338 	1.314 	57.89 	43.86 	-i-f -  1.38 
Ti-K 	0.0040 	1.349 	0.48 	0.54 	+1- 0.27 
Fe-K 	0.0897 	1.131 	7.69 	10.15 	+/- 1.02 
Cu-K 	0.0448 	1.134 	3.38 	5.08 	+/- 0.76 
Au-L 	0.0141 	1.362 	0.41 	1.92 	-4-/- 1.72 
Pt-L 	0.0000 	1.376 	0.00 	0.00 	+/- 0.00 
Ir-L 	0.0000 	1.370 	0.00 	0.00 	+7- 0.00 
Os-L 	0.0000 	1.359 	0.00 	0.00 	+1- 0.00 
Re-L 	0.0000 	1.345 	0.00 	0.00 	+1- 0.00 
Ag-L 	0.0251 	1.704 	1.68 	4.27 	+1- 1.16 
Pd-L 	0.0095 	1.639 	0.62 	1.56 	+1- 1.53 
Rh-L 	0.0411 	1.713 	2.89 	7.03 	+/- 1.76 

RU-h 	0.0648 	1.838 	4.98 	11.90 	+/- 2.14 
K -K 	0.0111 	1.642 	1.97 	1.82 	+/- 0.27 

Total 	 100.00 100.00 

0 
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Introduction-.. 

At the request of Mineral Recovery Systems (MRS), Anne Metallurgical Laboratories, LLC of 

Salt Lake City, Utah was contracted to complete a chain of custody sampling and assay program 

of MRS's property in Alberta. The author was contracted by Auric to carry out the chain of 
custody sampling program and to deliver the samples to its facility in Salt Lake City. 

The project objective was to establish, under an independent analysis, the gold and platinum 
group metal (PGM) contents of an oolitic hematite unit which traverses the property. 

Propuly  

MRS's property is located in northwestern Alberta, in the Peace River area, at approximately 550 

55' North latitude and 119 0  20' West longitude. The property covers 9216 hectares encompassing 
the northern half of Township 79 and southern half Township 80. This property is covered by 
Metallic and Industrial Minerals Permits Nos. 93961 10003 and 93961 10004, issued by the 
province of Alberta, Canada. See Map I for the sample site locations. 

. 	Sampling Dates Procedure and Piepaiatiim 

The author travelled by vehicle to the property, near Spirit River, Alberta and completed a small 
sampling program on August 24 and 25, 1999. 

Under strict chain of custody procedures the author collected all samples without any interference 
or assistance from the property owner. Both grab and pit samples were collected from the eastern 
portion of the claim covering Township 79. 

Pit samples were taken with the aid of a backhoe. Two pits were dug to a depth of 10 to 12 feet, 
and in both cases were deep enough to penetrate the oolitic ironstone, exposing an underlying 
greyish green mudstone. 

Four distinct units were exposed in each pit and sampling was conducted to obtain a 
representative sample from each unit. Approximately 40 lbs of sample was collected from the 
larger Units (units 1, II and IV) in each pit A third unit (III), at the base of the ironstone bed, was 
not sampled in Pit #2, although a 10 lb sample was collected from the equivalent unit in Pit #1. 
Samples were placed in plastic lined bags and sealed. 

Grab samples were collected from several other exposures throughout the property, including both 
the ironstone and the underlying mudstone. These samples were collected and stored in 'Ziplock' 
plastic storage bags. 

0 	Sample integrity and chain of custody protocol was achieved by placing all samples in a 'truck 



locker', which was secured with a combination lock. Only the author has the combination to this 
lock. The samples were transported by the author, via truck, from the property to Salt Lake City. 

At Auric's facility in Salt Lake City, all samples were crushed to -1/4 with a jaw crusher. 
Samples taken from the pits were then split with a sample spliLter to a sub-sample of about 1 lb. 
These splits and all other samples were then further comminuted with a roller, and finally were 
pulverized using a l3ico pulverizet The final product was at least 90% of 80 to 100 mesh. This 
material was then further split to a sample size of 15 grams (one-half assay ton) which was used 
for the fire assay analysis. 

Geologic Characteristics 

Four distinct stratigraphic units were present in the sampled area. These included three units 
within the ironstone formation and an underlying greenish clay rich mudstone. Figure 1 exhibits 
the stratigraphic sequence encountered in each pit. For a description and additional notes for the 
samples collected, including pit and grab samples, see Appendix A. 

In Pit #1, two primary ironstone units were noted and a third minor one. Unit I (sample RO-04) 
at the top of the section was distinguished from the underlying Unit II (sample RO-02) as being 
more heavily oxidized. Unit 11 was dark greenish brown in colour. The third ironstone unit (unit •  
Ill and sample RO-03) at the base of the ironstone bed, was relatively hard compared to units I 
and II, and possessed a deeper iron colour. Units I and 11 were matric supported oolitic beds, 
while unit III appeared to be a massive iron rich precipitate. 

Pit #2 was located in a cleared field and the integrity of the upper portion of the stratigraphy was 
questionable. Thus, the upper 1.5 feet of this section was not sampled, as it exhibited possible 
disturbance. Sample RO-06 was collected from the lower undisturbed ironstone bed, and is 
believed to be equivalent to unit H in Pit #1. The stratigraphy observed in Pit #1 is believed to 
be equivalent to that observed in Pit #2. 

Fire assay analysis 

Fire assay analysis was performed by Auric's metallurgical engineer, Ahmet Altinay. An optimal 
fire assay flux was developed to suit this ore. Assays are listed at the end on the attached assay 
sheet. 

Resuftsand Discussion 

As the attached assay sheet shows, all but one sample from the sampling program contained 
relatively high metal levels. On average, the ironstone units showed slightly lower grades than 

40 	that of the underlying mudstone. 



0 	 4  
Within Pit #1, where each unit of the ironstone was sampled, the data showed relatively uniform 
grades throughout. In Pit #2, where only ironstone unit II was sampled (Fig 2), the assay data 
was much lower, recording the lowest metal content of all samples collected. To the west of Pit 
#1 where grab samples RO-08 and RO-lO were collected from other ironstone localities, precious 
metal grades were more consistent with that recorded in Pit #1. It is unclear if sample RO-OS 
represented undisturbed or disturbed material. It is possible that this material was pushed from 
the gentle slope between the road and the existing tree line, some 80 to 100 feet to the north. 

The variation in precious metal content in the ironstone between pits #1 and #2 could be a real, 
representing a natural decline in metal grades, or could represent random sampling variation. This 
decline should be investigated further, with infill sampling, to determine whether metal contents 
do decline. 

Assays from the mudstone unit, at all sampled sites, showed precious metal contents of interest. 
The single highest assay was recorded from sample RO-09, collected along a road cut, where 
levels of 0.107 opt Au, 0.133 opt Pt and 0.141 opt Pd were recorded. Precious metal contents in 
the ruudstone were more consistently uniform than those obtained from the ironstone units. Based 
on these findings, this muds tone unit should be investigated in full, both spatially and at depth. 

Fire assay data from this chain of custody program show metal levels of interest in both the 

. 	ironstone and underlying mudstone. These levels warrant additional study, as the potential for 
MRSs property to host a precious metal ore body is high. 

Recommendations and Future Work 

The oolitic ironstones in northwestern Alberta are known to be thin, having a thickness up to 30 
feet (Kidd, 1959). On MRS's property the thickness of the ironstone at both pit localities was 
about 8 feet. It is unknown at this time if this ironstone bed is thicker at other localities within 
MRSs claimed area. 

Based on colour alone, grab sample RO-10 may be equivalent to unit II observed in both pits. 
Visually, sample site RO-10 appeared slightly higher in elevation than the surface of Pit #1. This 
observation, however, needs to be examined more closely. If correct, however, this observation 
suggests the ironstone undulates, and thus probably contains areas of greater thickness and areas 
of pinching. 

Mapping of ironstone bed to determine its spatial distribution should be a primary goal, especially 
in this study area. Based on the thin soil cover, sample hand augering could possibly map the 
ironstone unit, while at the same time provide additional sampling for precious metal 
determination, in areas of thick overburden, hand augering may ineffective and a geophysical 
method may be employed. Geophysical methods may not be needed in the immediate future, if 

09   auger sampling can identify a large enough area of interest. 



. 	

5 

Metal levels obtained in the muds tone were more consistent, and on average slightly higher than 
those from the ironstone. Additional mapping and sampling of this unit should also be conducted 
and be a priority. Although the ironstone unit on MRS property is knowiwith respect to its 
thickness and regional distribution, these parameters of the mudstone are unknown. Depending 
on the thickness and spatial distribution as well as the metal content of the mudstone, this unit 
may be of more economic interest than the ironstone. 

It is recommended that the property should be explored in a staged manner. Exploration should 
focus on the immediate area that was sampled in this program. 

1. First, a systematic hand auger sampling program should be employed. This would satisfy a 
two-fold goal of mapping and sampling the units of interest. If the soil conditions permit augering 
should be conducted at several different depths per sampling site. 

2. Once assay data from this program is obtained, a pitting and or trenching program in areas of 
interest should be conducted. Pitting and trenching would provide larger more representative 

samples and more detail on thickness of areas of interest. At this stage, or where convenient, 
several larger bulk samples should be collected for bench scale recovery tests. Auric is in the 
possession of several 40 to 50 lb samples, that were collected under this chain of custody 
program, which could be examined as well. These bulk tests would confirm which unit, if any 
is of more economic interest. 

3. After a pitting and trenching program has been completed, areas of interest should be tested 
with drilling to a prescribed depth. Initially, a 5 to 10 shallow (50) hole drilling program over 
the area of interest should suffice. This would provide the data for a detailed drilling program to 

outline potential ore reserves. 

Reference: 

Kidd, D. 1., 1959. lion Occurrences in the Peace River Region, Alberta. Research Council of 
Alberta, Geological Division. Preliminary Report 59-3. 38 pages. 
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Figure 1: Stratigraphic profiles from Pits #1 and #2. 
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>pencix A: 199 field samples: for Mineral Recovery Systems. 

Samp e # Location! Notes 
Property/ 
Map# (M:#) 
X-section 
(S#) 

0-0 

-o 

o-o 

0-04 

otes 

Pit #1 	Sample is a composite, collected by the backhoe, through the 
(Si) 	bottom most exposed unit in Pit #1. This sample is composed of a 

very soft greenish grey mudstone. No visible oxidized iron or 
ooids. This unit had an exposure of 4' vertical. 

Pit 41 	Sample is composed of a composite of 3' oolitic ironstone, 
(Si) 	collected by the backhoe. This unit, dark greenish brown in 

colour, is less oxidized in appearance than the upper iron unit 
(see sample R0-04) 

Pit #1 	This sample was taken from a 'hard-pan' like material at the 
(Si) 	base of the ironstone units. This material appears to be an iron 

precipitate of some sort. Unit, which is about 1' in thickness, 
is very hard. This is a grab sample of a number of pieces that 
were dug out of the hole buy the backhoe. 

Pit #1 	This sample is a 4' trench sample from the upper oolitic 
(Si) 	ironstone unit. In appearance, this unit is more oxidized than 

the lower iron unit. The upper 2' of this sample seems slightly 
harder than the bottom 2' of the unit. A 50 lb (5 gallon) bucket 
of this material was collected as a bulk sample from this unit. 

Pit #2 	On section 26-8, about 200' from an oil well and 860 metres to 
(52) 	the east of Pit #1. The natural surface has been disturbed, with 

the vegetation cleared and surface levelled. It is possible that 
the upper 1.5!  exposed in this pit is anthropogenicly disturbed 
and thus this upper material was not sampled. The 'hardpan' 
surface at the bottom of the iron sandstone unit was present. 
The Pit was 11' deep, not including the upper 1.5' which was 
thouqht to have been disturbed. 
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0-0 

0-0 

0_ 0 1 

Pit #2 	Sample from the bottom U of the pit. Composed of greenish-grey 
(52) 	mudstone, equivalent to RO-01 in Pit #1. 

Pit #2 	Oxidized oolitic material above the hard pan (there may be a few 
(52) 	pieces of hard pan material in this sample, however, I am not 

positive of this) . Sample was collected with the backhoe. It is 
less oxidized than the upper material, and thus probably 
eauivalent to RO-02 in Pit #1. 

Grab 	Grab sample of a greenish grey clay material collected from an 
exposed bank, near an oil well, between Pit sites #1 and 42. The 
material weathered from a greenish grey mudstone-shale, which is 
stratigraphicly below the iron units. 

Grab 	Oxidized ironstone material along a road cut. Sample contains 
odds. This material is from the iron units, however, I cannot 
be sure it is in-Situ. The area along the road has been cleared 
of forest, though small hard woods now grow along the roadside. 
The sample site is believed to be lower in elevation than Pit #1 
and sample RO-10. The sample was taken from a hand dug pit about 
20' from the road cut. At the pit site, there was 4 to 5 inches 
of organic topsoil. If the ironstone collected is in-situ, it is 
from the bottom most of the iron units. There was no evidence of 
the hard pan unit suggesting it is a disturbed site, though this 
is not definitive either. If the sample is from a disturbed 
site, it may have been pushed from the gentle upward slope that 
extends from the road to the tree line, about 80' away. 

0-09 	Grab 	Sample was collected from the road cut, at the sample site of 
RO-08. This sample is composed of greenish grey mudstone that is 

Istratigraphicly below RO-08. This material is in-situ. 

Grab 	Oolitic sandstone from road cut. Material appears to be in-situ. 
Ore is less oxidized (dark greenish brown in colour) , which may 
make it equivalent to RO-02 and R0-06. Although the exact 
elevation of this site is unknown, it is estimated that this 
site is 10 1 -15' higher in elevation than Pit l. 

cc 



• AuPJC  
Metallurgical 
Laboratories 

Date: September 27, 1999 

ASSAY REPORT: 

To: Mr. Ron Owens 
Mineral Recovery Systems 
201-5201-52 Ave 
Ponoka, Alberta 
Canada T4J IHD 

AuRIC 	 Customer 	 Gold 	Silver 	Platinum 	Palladium 	Other 
Sample No: 	Sample ID No: 	Ti oz/ton 	Ti oz/ton 	Ti oz/ton 	Tr oz/ton 	Tr oz/ton 

2180 A 	RO-01 	 0.050 	0.076 	0.038 	N/U '.a---- 
2181 A 	RO-02 	 0.037 	0,127 	0.059 	N/D i3.j--- 
2182 A RO-03 	 0.040 	0.139 	0.057 	N/D 	;:---- 
2183 A 	RO-04 	 0.038 	0.110 	0.051 	N/D :-'---- 
2184 A RO-05 	 0.059 	0.147 	0.088 	0.017 	'7 --- 
2185 A RO-06 	 0.007 	0.094 	0.033 	N/D 7J. ---- 
2186 A 	RO-07 	 0.040 	0.130 	0.061 	0.003 1, 60 ,21---- 
2187A 	RO-08 	 0.039 	0.111 	0.058 	N/U '.q---- 
2188 A RO-09 	 0.107 	0.250 	0.233 	0.141 	q---- 
2189 A 	RO-10 	 0.017 	0.098 	0.071 	0.016 	jy---- 

Analysis method: 	(for AuRIC Sample No's ending with A - FA/GFAA)  
j 

The results reported above are based on well known, accepted analytical procedures used solely on the sample submitted by the 
customer. No warranty as to the reproducibility or extractability of the material other than the sample is given. AuRIC Metallurgical 
Laboratories, LLC makes no representation express or implied on the material other than that represented by the assayed sample. 

Ahmet B. Altiriay 

. 



Curriculum vitae 

. 

	

Terry K. Chrisi:opher 

Personal Bac k ground 

D orn 
of I3irL!i 

M;irtii1 S(.M.us 
Health 
Physical TATRizations 

Eduction Backaround 

. 

1992-94 
and 
1996-1999 
(p. t. 

1991. 

Pi. D. in 6'ecchenhi5i:ry, 	Ieu:•r i L IJiiiver - i ty of iitJ 
Nwfciiid11uid, SL. John's, NewfounUland. 

13.5c. 1irit 	ill 	LtTh 	cicnCo, 	I1110ri.a1 
University of Nwffo'jndiart, Eft. 3ohn' , 
NewLoundiancj. 

Work xperience 

	

u11- irne 	pioyrnerit 

l9-prsrrILGe ologist with Auri.: llv.taliiirqir:cil 1iboraLoric. 
Duties include fed 'iiyS, 

L1€(:tiOn under Chain of custody procedirs, 
fielci mapping and other a€oiOcji3I  

	

199-1999 	Head qeo1oqist/jeohemisT with 	Cpi;i1 Corp. 
Duti es included 1oct nq end tetiflJ c()riVI!t1OrII I 
nLi III ng PI:oiect o f merit, detai1e! sniupliitq arid 
rnappnq of prospeci:e proprt- is. Other diJt-.iEs 
included R 	Into Lef 	:toty oru 1nch iriothods. 

	

i' 	eoioqt. :o-.izu 	trcI director oj Imperial 
Venture Corp (IVC) 	As a riircctior arid 	o1o:i1s-t., 
I loca1prmiinr.j 	rirrI- in I 1rql - This 



. 

995-1995 

result.e.d in the 1cqui it ion of 180,000 a ,--:re3 of 
pronii;ing target.5, with coabirjed pot€ii1a1 in 
xces of I Billion ba:1: of ikcoverahic oil.. 

Geologist. ExI.ens.iv1y involved in the Labridor 

e;pioration play which ij:1udd; locatlnçi, 	tiikinij 
and vending properties to junior €.:pior4tiC1n 

(;OupaniES. 

July 199 

1990-1995 

oj]. and .teni sedinicn ,  siiupler with Coiiiiiir:o. 

Lahoratory domonSr.ratoll' tOL' vatious CUI3 at. 
Lhe F.arLh S:ience Depart.[-ILL, Ilemorial 
UrtiversiLy of Newfouitd!?1d. Courses included 
t-.hc first two introductory courses a; well aS 
Ft.'th science 2310 (Maps and 5cetion) , 3600 
(Enviroiirnent.1 Geochemistry and 3811 
(Pa1.eoii'_o1ogy . Earth Science 2310 irc1udes n 
eiqht day field school, in which I 	the 
teaching es.rdstaiit for two years. 

Summer 1991 	Junior field assistant with the Jociil 
D€ptrttnent. of Mi)e Fueiqy aTut Rer'ur.en; 
mapped an area of central Newfoundland tor 
mineral aqaregat' resoui'T:' 	duties included 
many field and camp responibi1iO. 

Summer 19A9 	Junior fiold 9sistaTt with thie local 
)eparLment of Mines Ener y  and Resources; 
detailed rapping pro -ject il , 	tra i 
Newfoundland; duties included iuuppiflcl, r3mp1iT!q 
and field orientation along with uiicnerous camp 
dut i es. 

Religiousssociatoris 

Roman Ctho1j 

Creative Products 

Chri.stopt'ir, Terry K., 1999 "Pal eo1iinnoJjy in an urt-ati 
eiivironrer: The history of eiivi ritFlanq in .t. 
John' , Newfowidlartd" 



. 

. 

Thee is 

(irjt.o1her, T.K., 1991. "Mapping anthtop erdc effe:ts of 
urbi,3tior in Lhe 	t. Jhn'c ar 	usij 	the incr:i.jriic 
geoc!ieniitry of 1k sediments". 1npub1 i sti-d B. Sc. 1!oriou rs 
the- 's .-'s , Meiuori1, University of 1114ewfoundlawd, 105 p.3qes. 

Fuhi ications and Prcntatjoris 

r e E er ( 

Christopher, T.K., Dzivenport, P.H., and 4'jT:dn, E.T. , 1994. 
"The pol in hitoLy of a c ty ion1 th 	dimrnt tP'oi d 
of urban 1 	. " In T ra c- c Subs tanc'-f. EIiV I roniiiniiL anc 
Hi1Lh. uhricd Cotheii - editor. Proceeding.s trom the  
SociLy for Envirornitenta 1 Geochem stry arid Re1 th, Ntiw 
O1 1993 Coiifcreiie, pages 145-1:12. 

UavenpnrL, P.11., Christopher, T.<., Va3y., S. and Nolan, 1.W., 
1993. 	 mapping in Newfoundland and Lthrador 
its role in e&'iabiishing geochemici1 bae1iiie. 9 fcx H i e 

of envi i.'onment a 1 cIt'iige . JourrIu 1 c' 	eO(L(:JtL1Ca I 
E.xvioratiori, volwne 49, pages 177-200. 

Ncn-r'e teree 

Cliritopher, T.EC, Davonport, 	P.H. and Buxderi, N.T,, 1994. 
'Lake ;systes in the urban oi;irotcunt; Can they be 
saved?" In Proceedinq of the yF  Atl.3fltic Lgiofl.3l. 
H'rcLechnii1 Conterericc, St. John's, Newfoundland, 
November 9-10, 

Crit..opher, T.N., Davenport, 	P.H. and Burden, E.'t. , 1994 
"The cnallcriqe of prcservAnq iid.an lakes. In Program,, with 
Mr.cts, eo1oqic1 Asoiai.oii of Canadi Aiirivai 11tii -iq, 
Wtcv1oo, Ont4Lio, May 1-l8. 

Christopher, T... , Davenport, 	P.11. ud H'irdcn, E.T. , 1g9.1. The 
e.ffcL of utbri and industrial :ive1optnen 	n the 
ceochend.Lry of tho wat.erhods in the St. JoIiii'n area: 
Pre1iminry Results. In Proccudings fx.on The -i-rrLific 
Cha1lenq' of our Chinging Environment, St. John's, 
Nfo'nd1nd, March 3-5 

Christopher, T.K, Davenport, P.H. and t4uL:Jen, E.T. 	1993. The 
effect of urban aiid incIuni1 rI1e1op1r-1 	oil the 
geochemistry of the- w3!ersheds in the t. John's aa: 
Prel i.mi riry Results: In Cu rrnL P.e.3ea r.ch 1wfoi.ind1itnJ 
Department oil  Mines and Energy, Ge:1..:.gir;i Survey Branch, 
Ruport 93-1, pages 419-'133. 

irktt, M.J. and Chr.istoplicr, T.i., 1992. "(,raruiiir aqjreq1 



I. 	
( resource nipping of Lhe Grand Fal Is U1TS-2Lt/1fl and 11jnt: 

Feytori (riTs 2D/14) map areas. In (2urrc;LIt iesrch 
Ncwfouudieirid Department of Mines and FueL'y, Geoloqical 

'1 
 

Survey Lr.3r!ch, Report 92-1, page 	9-9. 

I 1 Daveflport, P.H. 	C]iiistop!ier, T.I(. , Honarv, 19?1 . I1apinq 
anthropogerieti: changes in thu ir1oLgnic: qeOclle.Itii3Lty of 

rij 	sytera using orIiic Ik 	editeiitS. ill 
Procedinqs from 2 	I rite rnation1 sylnposilIstl on 
Environmental Goochem Lry I uciucitnq 3 1nteLrLtional 

1 

	

	/Inposiun\ on Environmental Geoclirni3try and Health and 9' 
European Mcetiricj o the 

 
Society tor E.flvi.LC)nmefltai 

eohcrnitry and I-Ie1Lh, Uppsala, wcden, SopLemh.eT 1(-
19. 

Mediai'rC.3tiCflS 

Radio: InLerviwecI on The Moridrg Stinw, Fhriiary, 993. 

w:ds and Honurs 

. 

Spcii P.source ScholarHhip to P11LSUe Studies re1aLd 
to RCSOUITce Development. 

Buchris ASARCO Scholarship. 

Fellow of the Scløo1 of 	a:1uate Ludie. 

Aoaderni.c .T1-Ci.iadi u. 

1991 -9 5 

l993-S5 

1993-94 

1992 

Harriet irrlet Curtis CoL1eit Award. 

Reteences 





FrørCTJ0\ MINING SERVICES 	 38264C 	 ,O4(1 	14A6 
	

I31 F0l1f001 

. Micron Mill Wave Table 
Concentration Report 

OCTOBER 42010 

RON OWENS 
4507 52ND ST. 
PO'OKA, ALL T4J IJñ 
CANADA 

CIL - 
Mining Services Inc.  

37482 Ruben Lane 
Sandy OR 97055 

503 8269330 

SEEN IN CONCENTRATES 
UNDER MICROSCOPE: 

Snlfl4e: 	XX 

Copper: XX mi 	
I 	 - 

lift________ 
Grnets: 

Free gold: 11 M 

. 

Sample name: OWENS TIT 

Sample weigl'1: 22 LBS____ 
Particle *.e: -30 mesh 

Screened: 'es XX 
Impact Mill -, yes— ix- 

'Fable hcightr _4V' 

surfactant used. 
Soap 
Action Mining's 
	xx 

Clay: yesXX ..__ 	no 

. 

Bump: light__ - medium XX 
	

hard 
Paking: no_ - 	light 	 uiediirn_XX__ 	heavy 

Cons removed for inspection 45 gms 

FIRE ASSAY CONS- 
CONVERTED FIGURES 10 

HEAD ORE VALUE 

	

Estimated 	Whd 
 GOLD 

rr tn trim'tor tcttcrri 

N/A1 VA  
UTF.: Es I i = tW- 	 tlk rtu1t i -fpx arniaicn 1he  gold Kwi.t iS wnartt 16 i th kT10W n .mpk atd I wtkni..:&i gWI 

PlL 	S t'1I11IC. flt 1eIzIh art lsaII) Pitt IItn PP- iIcuIU(c WctgcI iIuta c 	uc iod Phi 1v 	cii rccvic and wcihv "i 
1(nLJ" 	Cak 	A,rI)' .S Ii iLl 1%1i1 	FIiIR 	 1I1II. 	t 	P1L1  th.i- 	ir. l 	Itre1 	 hc!ct pii 

iu 	iTh-. ibit rppn i ntd to fl.c ad ,!j ckit k *iwo  rn i piibi ud iIti 1ataIry. 
iLi 	it pi 	nni t' LIij in 'All le ii in part 	i thiiirig. 1 tiin. gj 	:h1 	(JLJ pat i:i 
Ill flfl :i 	aijiC. IvMPlL 	' ui 	cItI 

n 
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Micron Mill Wave Table 
Concentration Report 

NOVEMBER 24 2008 

RON OWENS 
4507 52ND ST, 
PONOKA, ALB T4J 1J6 
CANADA 

--0 
FKTIIkc*4  
Mining Services Inc. 

37482 Ruben Lane 
Sandy OR 97055 

503 826-9330 

Sample name: 3 FT HORIZON, SITE 01-20 LBS -50 MESH 
Sample weight:_15 LBS___________ 
Particle size: 	ran thru -30 mesh screen_____ 

Screened: yes_XX 	no_______ 
Impact Mill: yes______ 	no______ 

Table height: 	41/2" 

Surfactant used: 
Soa p_X'X_______ 
Action Mining's_________ 

Clay: yes_XX_ no 

Bump: light 	medium_XX ..  
Packing: no 	light XX 

Cons removed for inspection 	XX 

Cons returned to customer 	XX 

Sulfides:XX 

Copper: 

Garnets: 

Free gold:_5 MG 

hard________ 
medium 	heavy 

FIRE ASSAY CONS- 
CONVERTED FIGURES TO 

HEAD ORE VALUE 

Estimated 	
Weighed 

GOLD 

gm/ton toz/ton gm/ton taz/ton 

066 002 

gmgram 	mg—milligram 	toz/tontroLounces per ton of ore 	PGM's=nlatinurn grouij metals 

NOTE: Estimated values are the result of microscope examination. The gold examined is compared with known samples and the technician gives 
his best estimate. The results are usually better than 70% accurate- Weighed values are values of gold that have been recovered and weighed on 
laboratory scales. Accuracy is better than 95%. Figures given are estimates of gold that can be rcoveced by actual production, based on the 
sample furnished. This report is submitted to the addressed client for his exclusive use As a protecft'on to the client, the public and this laboratory, 
this report may not he used in whole or in part for advertising, publicity or promotion withoIlt)Wfitten authorization. Any "visible gold particles 
in an ore are approximately 86% pure gold 

Michael C. Glenn 
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A Report and Background Information Pertinent 

To the Exploration and Analysis of the Bad Heart 

Sandstone on Permit 9396110003 

I 

PART- C 

Ronald T. Owens 

October 13, 2010 
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Critical Points on 
Fire Assaying 

By Walter C. Lashley, director of research 
ASAT 

Fire assaying may be the most misunderstood 

procedure in the minerals industry. 

When an assayer boasts that he (or she) can 
fire an assay in twenty minutes, smile sweetly 
and take your sample to someone else. 

Our previous statement may border upon 
dogmatic, but we assure you it is not, for 
during the past live years ASAT'S staff has 
expended over 40.000 man hours, studying 
the identification and recovery of microfine 
gold. Several thousands of these hours were 
devoted to the budding science of fire assay. 

In 1588 Lazarus Ercher published the first 
writing on the subject, and from that time 
until the present, every writing concerning 

lire assay has suggested that there was a per -
sonal touch provided by an assayer that was 
critical to successful recovery. These state-
ments fostered the belief that fire assaying 

was an art, rather than a science. 

Were we to present the full explanation and 
argument for the following statements, it 

I This Is a graph of the Rate of Temperature Rise that ASAT has found to be the 	would occupy the next two issues of Popular 
sipccassfui for a,sayingmlcroflnOgOId. 	

Mining to the exclusion of all other writings, 
so we will hit upon a few high points that 
should help PM's readers get better results 

tr fire assays. 

Ow of Time Temperature Rise 
of the flux that you may be using, there are certain phenomenon that must occur in the melt, and each stage will take an 

amount of time. 

ow ir'st  limiting factor is the gradation of the ore. It must be 100% passing al00 mesh (U.S. standard) sieve. The ore must also be 

md with the flux in a mortar, so as to assure intimate contact with the pyrometric chemistry. Should this preparation be ignored, 

•I halve your chances of recovering any gold under 40 microns (0.04 mm) in size. 

he crucible with its charge in a furnace that has been preheated (starting from a cold furnace) to 940CC (1 724 0F which is visible 

and adjust the fire to maintain this temperature for the next twenty minutes. 

this twenty minutes time period, the internal temperature of the mcli will slowly rise to match the chamber temperature and 

- 'iccen released by the litharge (or red lead oxide) will have time to react with the minerals in the ore, oxidizing all of the base 

so that they may be combined with the fluxing agents. 

s.ng this approach and Slag-master (a computerized method of balancing the fluxing agents to the needs of each ore), we have 

tnessed base metal contamination in a single cupel in the last 2000 -- firings. 

o .y.ing th

e twenty minutes oxidation  period, the throttle is opened, so  that  we may reach a chamber temperature of approximately 

-. C to llO0C(l922Fto 2012F, which is visible yellow heat) in the next twenty minutes. 

1:c.  -ight 0 1984-2003 Action Mining Services Inc- All rights reserved 	 503 826-9330 



No. 2 ASATs homemade furnace has fired thousands of samples over the 
years and has been rebuilt several times. it takes less than one hour to put a 
now deck in the furnace and replace any damaged brick in the walls. 

. 
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This is the digestion period where the gangue minerals of the host rock are digested and become part of the slag. 

Within the viscous melt, the lead mist formed by the reduction of the litharge (or red lead oxide) has the greater part of twenty minutes 
in which to contact the noble metals and collect them as they are freed from the dissolving gangue. 

This would be an appropriate place to point out that if your ore does not carry silver in multiple ounces, then you must inquart silver if 
you are to collect the microfine gold. (Of the various methods used for inquart. we have found dilute (160 gm/liter) silver nitrate in 1% 
nitric acid to be' the most successful. Our normal inquart is one milliliter of this solution, added to the top of the melt just be-

fore firing. This gives us  16 milligram bead of silver to part). 

P lacing a preweighed block of wood on top ofthe charge will create  blanket olcarbon dioxide and assure you that the lead mist will 
be present throughout the whole melt, rather than in the bottom third as it would normally occur. This twenty minutes is a critical part 
of the firing, for if the fluxing were improper and the melt should become fluid too early, the lead mist will drop too soon and the no-

ble metals will remain in the slag. 

In this case, particle size is the factor that determines the amount of gold retained in the slag when the melt becomes fluid too soon; ie., 
the finer the particles of gold, the greater the amount retained in the slag. Should the gold be 10 microns or smaller, you will be lucky 

to collect 10% of the values in the lead button. A properly balanced flux combined with a well controlled rise oftemperature will elim-

inate any need to re-fire the slag. 

During the last twenty to twenty-five minutes of the firing cycle, the temperature is allowed to crawl-up to somewhere between 

1150°C and 1200°C (2102°F to 2192 0 F), which is high yellow to white and difficult to look at without dark glasses). 

Crucible temperature (internal) usually lags about fifteen to twenty minutes behind chamber temperature; e.g., it takes twenty minutes 
for the charge to absorb the heat that surrounds it. This means that over the last twenty minutes the melt becomes more and more fluid 
allowing even the smallest sphere of lead to settle to the bottom and collect in the button. 

Plotting your Temperature Rise 
Illustration 4 I is the graphed function of A SAT s "Rate of Temperature Rise, and we suggest that you try to approximate it as closely 

as you can. 

Within the minds ear, the author hears voices from potential readers saying "SO WHAT, you are a research laboratory with all kinds of 

expensive equipment to work with, and I am a starving prospector". 

Take a look at ASAT's equipment in illustration 42 before you scream too loud. This shoddy little gas furnace has been in service for 
over fifteen years; it will handle five 40 gram crucibles at a time and one "L" crucible (for casting 500 ounce silver bars). It is con-
structed of loose laid K26 light weight fire brick within a simple angle iron frame. Asbestos board sides keep the brick in place. The 
real secret of this furnace is the 75.000 BTU venture 
burner that brings it to life. 

Illustration 43 shows the burner, which costs $28 and 
can be bought at ceramic supply houses. If the fur-
nace that you design is 1.3 cubic foot (inside volume) 
or smaller, the temperature rise that we have described 
presents little or no problem. 

ASAT does have an edge on keeping track of the tem-
perature, for we use a visual pyrometer as well as vollaic 
pyrometers. 

By placing two valves in line, one to limit the maximum 

flow and the second to control the flow from 0 to maxi-
mum, you can trim these burners out to the point where 
you fire with a stop-watch and no longer have any need 

for pyrometric readings. 

Should you use a bimetal, voltaic pyrometer, we would 

suggest that the cycle be determined with a brand new 
probe, for they oxidize over time and lessen the bimetal 
contact area, which in turn causes the millivolt meter to 
give an erroneous reading. 

Copyright 0 1984-2003 Action Mining Services Inc. 	 All rights reserved 	 503 826-9330 
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Ifyou do not have apyrometer (about 8100 buys one from a ceramic supply 
house) and/or wish to know exactly what is happening within your furnace, 
you should buy some pyrometric cones (once again from a ceramic supply 
house) and a few cone holders. (Sec illustration #4). 

We would suggest that you use small cone 09 which will bend horizontal at - 	955°C, small cone 05 which bends at 1062°C and small cone 02. which is 

rated at 1148°C. 

By viewing the cones through a peephole (1/2') in the door of the furnace, 

~~ro7bottled
and may be purchased with  an orifice for 	adjustments. Be sure to have charged crucibles in the furnace at the time, for 

'•'. 
75.000 BTU venturi burner costs aPProxl1 you can time the advent of each temperature point during the plotting of your 

 gas. 	 they will alter the curve drastically. 

Is it worth it? 
Oka - 	 earid trouble of compounding a customized flux and firing it properly will pay off every time, for it will grant you the 

p roducing repealable results when firing the same sample multiple times. 

eo 	

I

- 	 - o 	 m ris. we have several samples that we use for control just to check-up upon our own assaying ability. One such saple 
:&r has been fire assayed fifteen times to date and fourteen of the fifteen rendered 0.05 ounces per ton. The one that missed 

experiment to prove or disprove the importance of controlling the rate of temperature rise. 

We performed three firings that day and allowed only one hour for the furnace to cool down. 
This meant that we were building residual heat deep within the fire brick and our rate of rise 
would increase with each firing. That is to say that the point of fluidity would be reached sev-
eral minutes earlier with each following firing. 

Firings #1 and #2 produced the anticipated 0.05 from the control sample, but firing #3 dropped 
to a visible trace, which could not be weighed. 

We cannot help but wonder how many viable mining situations have been condemned because 
the assaying community is unaware of this phenomenon. 

More, if you wish 
We have tried to crowd a lot of information into one brief article. Hopefully, it has not been 
too much and too brief; however; if you would like more information about these subjects, 
we at ASA'F publish bulletins and video tapes on our work and moreover, we would like to 
encourage you to join A S A T and support our efforts. -. 

- 	 !"'*tJiC cones, which are a 
- !'*InS of measuring temper 
S ?w ceramic Industry, may be 

a n*ans of checking the tern- 
an assay furnace. 

I ASAT is a non -profit scientific foundation that is supported entirely by its membership and 
the projects that they fund. Not one cent ot'tax money is involved. That is except for the taxes 

- 	 :s do not have to pay on the projects that ASAT is involved with, for they are covered under an IRS 5 01(c) (3 ) cx- 

- -- - 
- 'ip informaUon. write: 

___ - : 	 Box 1705. Silver City, NM 88062, or call (505)388-5654 

--- C 964-2003 Action Mining Services Inc. 	 All rights reserved 	 503 826-9330 
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COLD TRANScT By -COMPI-EX ,1E7AL CLQ.R1DE VAPORS  

by 

D. Fiâe,,2  H J. 8 	znJ D. G Kiiier. 4  
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The poeahUi of 	 the Val ad.Uz iaiif geld throll3h the of a t.aL-o1c chL±a vaPc= :jea va.s iwe5t.acad. G,L-1ja 

were treated IU a 1vra.or7 tube 	ae 71. th a f 	of core gas at a' 	 e a4do of ytt 	 a c±iare cf 

	

r. 	 of the gti4 f -zrm 3, 20, ad 52 pccc f ce t- otaL to 52, 9, a.d 10 percent at 20, 00, =d 400 C, r?ettvei7. Chem-  
Al 	

a's 	o ti :ouezate iate the 	atjle 	eciej to be 

OtciI; AND  

Since 1967, the Bureau of 	 resear. to 
iprve the e5:raoti7e t2c 	0g7 oz Sold and develct prae.e 	ay be applacabLe to 	 ores. 3=d matallu--Zi3ta believe that the 	oerr Of 	1j.j values 	 nc C centatg b7 Vcr-Ca,or, 	c.eS hai 	ezt pctt.i th e 	1d j 	 ea ::r 	(j, 	The  pir-Pose of cbi..s phase Of as : stud-7 the volaciLiac of gold. 

. 

r4e 	1aZj1j22-t 	of Zoi.d 	s been 	f 	about go years. 	e P0055 13 ¶.gad to extrar-Z gold, 31er, a-ed Other uatfa=rms Metalz fram  
bur it iaa a..rer beer s 	esliy aEpied O a plant scale to gold ores. trLy 	atigical ezic 	voed 3&-s:g rea:Cr7 	rer-gold ores 'tt odi 	lart 	(NaC.) or oalji 	.cde (CaCl) to form aoluSle oh1oi, whidi :otild then be Ie&eed. A ao: Ls- a:a of 

thu 	 W" that 	 9014 wa.1 lost during the 

1C ejC h1.grRe searaz ot 	Leuo, w. 
e:a3.Lurgy R.esearth 	 ra 	01 rlilmes S  2 enc 1 Nev - ,; ioci- w1tj3 the Ccl:ad Satee 

eto 4e ailwrg-j Rese:th Cetter, 3eau of Mines, Rero, 
B•- eau of ae 1  Reno, Nev. 

Underlined numbets ji ,aetho 	refer to ttts.a c 	 of fc.ee a: th4 end of Chia r:0 - t. 

weq 	U9A i.aqC 	CLO o K 
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zZascizis of 3CMA ozo,. 	 the rft3wlts CbzAtned 	these otio 

ere uaçLaa7 	t5i3tanr, and the reaction echani.3 ce ueier well 

() wa the 	t dct the od losses 	.stai.ed b P 

several Cperatizz1ts3 For -a--le he rec-!ed A.arii's loss of 
gold i salt-roasting a pite ore, and State a.dt'i jossas of 43 to 93 per-

cent of the tcta gotd in ra.stin a pcha cyiZa (CueS) ore. Be 
recardd that 3tte:s vcla.1Lted 70 to CIC 2eratne of the gold fr 

Q pyit-be.rin arc. Chis:y -Ie= i ye igated the effect of co-_1 .e and 
on the vol 1iat.on of gold and !c= a zeeiau of hi# vaat.l-

i:y at Z00 4  to 3000  C, liv volatLlit7 near 6CC C, and I=cTedaimg vet 
above 600 C. re ices of goLd wz.s attthtized to the forna:icn if gold 
ch1orde. 

round 1900, a rcass va.e tnctvdtead that util.tè theaci-C7 of 
gold chloride ths:od of r=yj=&  to suppress i. I. A±e PoLe- 	asda pro -  

ic.o () , ore vas roasted with sill 	chloride at 70 eo.,C5D C, and the 

volatile c ottdas were acpaated from the ;a11e. Dtffic1Lt!te1 VC5e CCiU- 

cared, 'however, it 	sig the c.h.oz-idu and no c:essft1 a-sns fo doing 
so were fod. Other metallurgiszs, sr-idytng saLt a.sia.g at lawer ts=pera-

tuas, noted that theL-  zuLt variet fc ce :o ore stc sometinas varied 
-rithia an ore. 	certiz Ore.e the gc.d voiaci.i:ad beLow 6O 	C, vte-eas it 
others : ti cc.  aence, to .nztre ocns.z:en; gold volatilization, it w 
neccSSar7 to go t 	n ts ieraues a.a in the P la-Croasdata athcd. 

Mthe: (., tn L90, cLa.ned.t was ,ossibLa to volatilize gold f•o 
ores a: :oeratre.1 yell hcicv 7C0' C. 3e asd to have 	 ieothe 
sub of all vaLues in a. cr-gold-silver oa as C= .  C-=d Chlorides at 

cernzre lover than CD C 	also s:acad that =der oarain unela_n- - 

abla ccaditicins,a ;a -r:iaL sthLation of some neczl. chlor.des 	red at a 

teocrature lover than the 	i:g point of wace; however., this cLa..n bas 
never beem verfi.ed. He 	ad that etals Tolztilize as wio1e thicrides 
Lt high =oeraros, but as cocund zetal lzhlarides at low teranrree. 

tn 1922, a group of vestiga:cra f=zm the Bureau of HLnes at Salt lake 
City and cze 1Jnjr,jn;r of tZ.h sti.died the 	le-Ctoe]d41cprocess. These 
investigaoss roasted a otoer of ores at 9CJ to 1,000' C vtth IaCI and 

applied the r.echod on a bench and 	 ). 	he Cott--all pre- p 	pn 
.?itat0  was used to e eL'r collect the 	.aci.le 	.or.des. 

BilE atd. 	O5 a L sded the bystcai cbie:t7 of gold ohio- 
rildes in LM Y  ?assiag chlorine gas over Iiue:y divided gold at various t-
penuxes. ney showed tha: gold ciloride has a region of htgh vi tlliy a: 
254 C, lcw 7olattlity ±zo 400 to 503 C, and increasing lari1it7 been 
500 C and t:e neltitg pcn: of go.d. 

Fu=thtr plL:.on of the cniorde vo ati1:a:its. procee ti treat gold, 
silver, copper, acd lead ores was =adt on a benb scale by the 3reaJ of 

Ii the raseno researnh, the va :.L:aoion of gold as a Chloride VU 
o: low 	ra:.iraa, in the range wbere results obnained by 

. 
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p7ou 	 had 	rat.: nd =repcntth1e P:Li.ar ir;- 
tigat,or_s on the 	a1.:ti of gold f-3 ores hawed that t.c oe we 
too to1ex to peri e1fet:ve ttioL a all ;a.eca:!. 	e-ore, =or 
e,haais va 	 tc'rai the 	 a zolc-i.1ioa ayste vic y?..eidec. 

L5te: e5-u1.e and pe=mitt ad a mcra pTecise daf i2.c't of 	 tf 
lcw-re goLd c1 	zarioi. Ie diaoovery of. an  iron-sold .hiortd.a 
3pecies that vs vo1z:1a at icy ceçeratrtEa eTLain2 vy :he urL .etiLLur- 
;it azLd w r thtatn rrcie 	iLt vtth a.rio.e oa.e tndar 4 aticaL 
:raezt 

ZNtL .cCi,L1 	 - 

. 

Th.e 	
ide vcLatIiziion raatz were ccdtced in a 

tub 	rce coita.tig a tLat tube, as 	 1. 	- 

The 1d-bearLug charge was .aced- in a1-thc-.4iaece 	artz tube,  
was :er:d .nca --he 	 tithe oLth,e reaCad fUUe. 

After tna system was made rh:, the 5. of th1aLe waa izitiated. Te 

tharge was ra!td 1 hou= az[ rabbled every 15 itas lyr rata:g tzie 1er 
cta:z tube attached viraz thazz exrendrad cut toi the rubber stopper. 
Ac the and of a r, the tie wa wthdra 	d allowed to a.:-coo1 	the 
ciae was 	 A ia-ea of th:aa twos as placed at the czlet of th 
far.aca to cce.zza f -oee belort they entered c 1 .a exh3ust systm. 

The initial t:-.ee co:d 	ad oo an cde ore, groiitid to 100 mash, 
-- 	 hlca czatalaed 	cz gold/tan. The Sold cccurre4 as !ur-.ste a— 

Z rots gangue IaCX. 

he aubseqirent aeon 	 ded on a pure g d-Uca rnix- 
th :be ;ra1ece of cotrlsd =auats of add 	 For. thaee 

na a step 30.d-3ilica 	ctitag -40 O7 gold/ovas prepared 	the 
EtLl-wj 	aonor: S1ta ±ior va ftt iirifipd b dL 	vlth aa 
eg±a ad o.eo iarid 	dttL..led U=Z1j free o ac..d. An acuecus 
li.tiot of gold 	1de uas added rc a 	ry of the p..zr.fiad s4ca f1i, 

FIGZ L - Elev.-Ir. Tube Fjrrc: and Chcre. 
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aid the gc1 "A 2recittei y 	 xa.Ltc &C-'d saLtt, hai, and 

ctrin. The ruL.g s1.7 	Lerad vaied1 and dried. 	&:;te3 ot- 

tai.Ln 	z o d tonvere then pFare. Ec 	e 	the wcpar4 ens by ad4. 

ig 10 gr.s of the masrer ad= to 	k 	f.ed ci].ica fleur. The btb was 

to1e.d for 24 burs; four assay, .ada ci anh batth boved that this prvi.dad 

tfo 	Iziri. The 	tins ii -ia er..a1cu.3 to an are 	aini 	ieLy 

d 4_r..nace4 Said n a porous 	oe.aui 

n'.7-L3 tested 2 	oures of go -corLeg cwocnetz were cLean speri 

=eaz grcK=d to einus .00 mesh, .naud 	pyrtE, 21ena (pS) 3  JI1a:Oite 

(CuS) cba1aoo -r.te, bort:e 	ZCuSCt). 	veI.L.e CC.iS), wurzzita' (ZaS) h  

prrbotita (e), and 	ieri:a (1if). 	ia1 used as prooCaX we3 fei- 

tOtLS suLfit!e (Fes), ulfia 	a eoio sulfide (S!2), za 	-si1e.de -Na), 

oxide (1e O) a.od x 	thloride h 	yd.rac.(FaC.0 	.' The. ate-• 

	

a1 vee of rag t-ade pi.r7 a.nd were ground to MimuA iCC 	 Other  

Chemical additives induced iuze orcaUe aLa' 	rde (1k1C10) and 
Ch 

the SU1 ...OeC Of 41uMi== 	 .jin (Ga2 S0 ), and iridi 

.iera addet as 	 Mate.l a4d.t.ve.s 	oludec. theea1.y 7.2m 1.cn and al=xi- 

r.um pavders, tin  in the f or=  of  s=all shot, ard e1etore.fried tit=. 	.ta1 

cr7sca2. - 

th a itives and the oLd-bear.o ',cart in the quart= 

. 	tube vre obtained by two CcahniM.es, whiCh a'e eqi-aL1y good results. In One 
rethad, a :G-grrnachar3e, L, . 2  to 3.3 mg gold, v.te ned vith the 

deoe.d weight of aoi:ive (usua.ly C.2.4  gr) before beLn p.t in the qtar 
tube. In the Cher aethod, tho additive wa.s placed 3 £nae.s in frtnt of a 
10-gre. ohare. 50 that tia streare of ChlcDiria puirig aver the add:.e geri-
erated. the desired var, which :b.e= passed over the tharge. This was espe- 
cially neeful for aitie 	eriaLs that could not be fItaly 	und. 

	

Cod vctatiliat.ori and t rarsport were ca1cu2.atrd by the d 	rvioe in 

gold conCOct of 
 

the srting 	ria1 and the ce.1.:tne a det ie.ird b-j fire 
aa.ng. 	caL1uroaL aleedas were obtained .n cerain taCa-SP-3inoLrin 	- y-  
large aom:.s of gc.d by r..nsirg the trafls, a: the fur.ae onclar and dettrmd 
thg the od a=temc of the acLucori used to dio1ve toe condensed face. 

R.zLTS AD 015c,"OSSIC IN  

a graph shor#.ng the vapor pressure of gold chloride Versus 
teroaracure.. The revon of g:ld volatility at 2!0' C j5 Very ev-tdent; t.bi., is 
du to 	fornation cf the c)tatile gold ch.oride, 	 a the stabfl- 

it7 a 	 detrsses aith thcrsth. t 	anure, C vaçGr pressue of 
ACl) betr.s veniLng1y nall. Ttere .s an inarease in Vanor press-u 

sic arotrrd CC' C, 	 because of a gold 	orde species. 

When the oxide 	 there vas tO gold 

linaicu at 20 C and no aop:ecjahle voLartL.zaticc bebcv JO° C. Because 
of the iae ==her ef oonsten:a in the ore and the variet7 of reacziors 
that oar, socur, further 'ort vas done u.z.ng the 	the.tin xtura, which con- 

taned only gold and ailoa, t. 	-ilt!y the study Of th 

. 

	
gold i.e Volatilized. 

9 	 €LPL - c.rLcc 
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co 	zcc 	500 	4 Q500 	600 	7C0 	eco 900 

TMPEATUR. °C 

FG''RE 2...Ycpr Pure 	 HI (5,). 
The restilt, o cii 1loia1.0 the 	id-s.iia xtre ae show= in f±gu.e 

as the perrc f Sold 1z a charge 7La:1zed i ft a 	 i'rn. Ath.L it 
would be eqectaá that t—a molt &old would VOI.1.1i2e at t= erac-,xr 11era 
the iiri 	the highesr. vapor pressure, therm va 	.ctice17 to gld 
vo l a ti lization near- 1O C. G14 was o a1.1i:ed, bocie#e, be twe en 40Q ad 
60C C, which is an area of r4uvoLar i ltry ac:o,tng ti ftgus 1. Th13 vc,.i4 
-a? ptar to be an antna.v; however, the resulCs c ibta Lrz ed fc= the goLi.rine 
37 3':em canct be alied to the goi-1ca-.-cre 	e;ec1.a117 	re 
the Scid C 	 Le ez-7 low as n 	 ores. The ffawL: Se?.r- 
iar of the .ro sysi 	ap1a.ns why goLd has not bwi vaiaci.Lzeci 	ores 
via oh1orjnajon it 2$0 C, although .t ir well knerin that the =e:ai chloride 
1.s 'v-31a , .Le a: this erce. The basic 	l - natiotk bebaricr of the gd- 

re was eaeabiisad by reae1 ru ns , v1cb also sbccaed that pnxa 
a C .- -plus-air mix:ure gave the same resu l t s . In sse 

erts tha effec t o 	 was se'-id.ed, a=d tbe rmiults az:aied w1.th the 
firsz 

 
group of mi=aralz and th n-a.s are given in table I. -  Of pa.cu1ar 

	

were the 	 ,e..a 	ea.'r lc-jerad the :er;rire at 
ih gold could be oli:.L1zeij. E.eiei:aL i.Lf•Jr, farie od.de an 

byda:ed frtc 	ide dLd o.ot prcte valacUlzation when  ase4, 

	

suftr and a tO copoiiid uere combi=ed ,  z=h7drausf- 	thrif 
7C1.s () vs pzd.ce arc voLa:L 	1 was 	nced. n e dogree of go Id 

... 

! 0. ; 
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v11tjLjza1ci J&a tot .a k.edy depeidnC a,3  the &=U CS 	j! us ed, 

b y tthe =auot of aL 	c.ac1ied mie ta 	iit 

P7rtt!, S/ZO 

.1. 

1d VOL .tLd 

er 
200 0  C50 

92 1 9 
92 	99 
96 	96 

•; 

TABLE I. .. 	vLatiied uin net1-eath 

a 	as 	 pee: 	
- 

Addi"  	
- 

-...- e 	 . 	zoo 	0 	J 	300  

Noaiv 	 • 	 3 	4 	Z 	oz 

(FeS) 	
99 

Fe rr cus !t2.LEid (.F5) 	 93 	93 	100 

. 	 yrrhrie (Fe5) 	 80 	89 

	

12 	31 	79 

Cha1pyte 	 3 	41 	60 

BQmit (Fs.ZCus-C.iS) 	 1 	29 	54 	93 

Coi1lie 	................. 	012 	34 	91 

Wuxtite (Z) ...................3 	12 	18 	31 

17  
'haLccie CLL.S) .............. 
MU1 rite  (Ni.S) ....................0 	0 	15 	80 

AserJ. 3u1Ld 	 ............3 	2 	ii 	7 

SodiLL- 	If•'! (Na 2!) ..............ti 	7 	0 	C 

	

16.2r:c ode (ezO3) ... . .. ...
S 	Z 

Hydrated ferric  '..ode 

	

...................0 	0 	24 

	

0 	8 	9c 	9 

FC162LD + .5 .................8â 	93 	100 	lOG 

AL-,rd.rtLs fe rric cod 
____ .... ...- 	78 	94 	100 	laO 

P r epa r ed by pazirg Cl 2  over iron p -wder in the :eactiot tube. 

ite what el ements were pre; 1.0. the coidata 1  a La:;a zrcuc 

of atriai. 'm vc lar-- I :~z ec and collect ed- A ciae 	sig Of 0.5 zram c 
itua 3 25-Mash gold Mecal pCW<Ier.O 	f p--e 	Lat.—zed At 2!0' C 

Save a condensate of 	 dark :d 73L2 fiC 
X-a7 f: c2 scat shzve6 to  c3mtzi2  01.. Lot, acc  ehlorine. The si1-
..U.- 	 was 0.0021 pr: Th 	 t.Z & dcd i7:-Ld c1cti.de 

0- 
	c'Lex was 	t5i2.g C.Lc voL :.ZRt.0 O 	 CV 	 . 	

... 

;LL- 9-LC 
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C 	ICC 200 300 400 00 600 700 E.00 900 4000 

TEMPE4TURE, °C 

FGUP. 3.-Effect of 7emperut ure on the aiotide Vizior O f Gc! From 

God-Shico wx Us ing a 0lorne Sweep. 

Subs:: --it--tion of p t= e iron per4dar fr ir2a suZ~ --, des 'u.s eai1y efec.v 	r 
pcoig g14 Vo lati l ization in this ::erara range (ta.ble L). 

As par  of chi  project hs motlelts9 i3OZ was 	 by Har aad 3• 

(2) i tbar =ass s;eet 	a the 'apo; txn rt cpert r!aL:.t3  

jag go ld. £lC. A Sp1 o ---  go and 	baed th a C13 ahere r1ed in 

te d:in o a ube E 	--cbior.ne ic. s,oie, which vera 
   FeAUCt.ic).  

The s £1ar.' between the 7avcr-pase seies of ima and zcId h1- 

rides sugges t.,that th e  iro.-go.d 	oida may be fo r--ad by 	bs.- 

tLo. of a g1d for a= iroc. atom. As ihcrn. in 	4 both c1oLdes ae 

dLmers if. thd 	 c.r 	cUrne brtdes beu ba =ataLl acz. In 

eoi 	bauds ur cre acza by a ca.ra1 

tiom ,  with twlo re:ahedza narg con edge im the dine r (Ia, p- 3&). 

CI 

- C Fe/ \ 	ci 

• c.\ / 	C  

CI 	CI 	CI 

/A\ Au 

CI 	CI 	CT 

Fe 2 CT 6 ( g ) 	 AuzCIE() 

GLP.E 4 . 	
0i Irar. crjd Go ld C-.krrde Vc 

. 

6d 	 L-zc9-Lc. 	 weq6ess! Uj\ uaqoj 
	

CE1.O 80 91. .id 



.. 

B 

CI 

\/ \/ 

CI 	Cl 	ci 

cl C;  

CIA — Au
I __ I

e 	16  

I 	I c  
ii 

FUR 	. • Pr,:ed 5,uctures o hon-Gôd ChIad Vo3cr. 	' 

a1 	ld 	f.t 	 ac 	i a?1a 

o form g 	diaer ccia (iG,  2P 

It 	pd tha: trct-U hLrii has 	 1 a Ii bOV. £n 

ftw-re 5. 	 : vcuL. b 	xpecd 	 art2t5. 	gae 
 mass 

L:d 	 Ucwave, the 	 vas decectd .n e 

sçectar (1) .riiS wCuld pr to 	 a 5 tz= mir a iicb. az II. It 

is pSla ha: the maleculm is pdant.7 chL.-e-me bridge wtc1 

LtCa.i 	b4t 	ia.ractex. 

AiiI 	ajc f- 	a 	:rchid.ie, vi.h 
!L9 

voLaztt ar.d re.7 
taca thLo-  e cabicor 

simllar C 	 in 3C4ft  

ride Wt 	oLci. 	aie . 	2 	t 	rl3 with a 	C 	i5 D 

iz,a ai4 aluzi=m 	 111 arm effeci7 ;ctas o gc.d volat.a 

tia 	M%1 	 itXZ 	 aiaLy 	niC .n tt vapa 

az zher than djmtc as are the al 	£ztd gU'. 	 prh.?5 

1t this 	 a 	 czie 	 t.-aim ar 
	to 

ety vikaie 	aahLa.d 	rathe-: 	t=ic 	js 1  btc a 	fir.d. 

a.4 Sold Valatilitatica- 

TA2 Z. - 	 cthr rc.a!Lc add:tv 

or g--.d va 	 ecenE. 

TeaUre, 	____ 

	

1° 	L292 
Na addi 	 . 	3 	4 	 62 

--.-In (powder) . 	 94 	10 LCC 

(pcwa 	•• 	 93 	97 

.A1Cl (u 	cr.r5ta 	. 	 57 	93 

(s) 	 • 	 ca 	IN 
-A I,S3

•aS3 (up. ' 	
- 	97 	97 

IAS (:.L.psl 	 • 	39 	76 	96 	97 

T 	(cc) 	 • 	
67 	83 

	

(elc:3Iv.C) j 37 	5  7 	62 	79 
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exitici of th =3dynaLli: 	 atci3 cf vtq 

ta 	£e 	 v at11.:acin excep: .t th p 	cC o± su   l.  

we azne f"Or=a= ~ .0= of FeCt( 	ti a iee54ar7 prarequisica to aid 

voLati.Laticn 1 	 of th fe tna_-y Cha=ge Da fat.c EhCu1 
xdtcar-a V.th reac:ic 	vi.L take p lace Lf he raactiom ra tta, is 	 ale- 

Table' 3 give 	a 	ctas zn d free er-ey daa;e 	7a1'e In r. 
of erric thLr±de a: f-zom. varou ttera1s. Th 	 ar e  
!or  iron and tie sul fide s ar-ct go frcm po.tve to zL egarive on the 	 f 

SUIEUr -° e2C 	C1âiO : aL1ar 	 f SO an cf.ryL 1- 1arLd 

(SCCla)- ALhcu;b 	6ic C 	be e_,m ect ad to far= FCi 	aat by 

xi=ply 	 ts is n3c the oae.  W PIjs C6,
. ) sta tes that iu-.ferric 

cLoi.d  heyr 	 .u 	 ec.es  of v&caz 

rather than .o ch1or-tn, 	adrcu £err.c ori4e .noc bt re:ad y 

hear-i. 	 - 

TABLE 3. - reerey cf -actkn for' 

fcrw.at.cr  

-- 

() ZFe.) 3C12 	FCi ig) + 1/ZS g ) 

(2) ZFS) + C1() 

. Clz ( g ) — FezCL{ g  

(4 Iz°3k)  3Cg) - eC1 g)±3!2 C( g  

- 	 (5) 	 + 3Ci% + 1 " ( rb) 

- 	 +..Z Sol  ( g ) 

- 	{) 2FC1-6 zO c ) — 	 + 12c 

0 -5C. 6 k.- al 

-8.3 

-L6. 6 

- 

-67. Z 

+ 2 OW.. 

• 

. 

(7) ZCc 	 + 	C:z(,,' + 6s(.) 	FCl.( g  

+ 	 + 24MC: g  ......................... . -134. 

c i L  X. Kelley amcL Table s . A.tho'gh these vaiues a:e 

rLot 	o- the  t 	e:a:re an 	the e ,.er'eS (472 to  

K) 	 Lts are eceed to be qli:ive-y the 

'e o3uC of the 	 o:e vaiu i 

GoLd vao 	3Tc: 	 cm9tant c- er a w..e t'e:ft race 'with 

as a rnr; 7 to 103 	of te oL ias vol c1I:ed at 	ea- 

t'e 	-ctj 300 to * Coc a  C. 

weq6es 	u11\ iqoj 
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COC.SIONS 

?1thcuh mmEallic gold ea 	vth ciltte at :erL3 tear 2-;CoC 

to om a 	 iC1(1) 
 

	

th e 	 of gold voLa.1ied at this 

teme.2r5 frzt agoldCi1ic-a izrire vtt a 	 va 	 I 

was established thic 4-7= ad  -.1ncjnmPo=ds ethaCe  gold 
731Qt tra.1ptt 

this trar* r MsJolm bv fr.aZfl of a -volatile cOp...e% laca]. Chloride 

	

c which 	 oozed. r and 	 also aid Soli oti1iZA- 

tion, aLthau3h not as aff oti'aLy as iron aud a1 iiuc 	whacber theyf:rta 

corlae Las o. eeu detaifled. 

	

n t 	recant 	re, there a=& reports of 'Or-2e cpTeobLo 

:es for diva1ea. 	sin n.a:aL alk.aLine aar.th, ]. L.ac1de, and_actnLLa 

cLcrides ( 8, 	) 	a- taver, these ba'ze &.ffezi tCxPcsi- 

t -,  oUs than r. cv].flt cplex thLorie5 da:ied 	e- 

	

The formation c a vLcile rrn-&d 	 ecie! ofa a 

t.on for th e  obse a:iciilz made by ea17 Metallurgists who a'pplied ta aaI-

casting process to pEec1i3 metaL ores na17, that gold was i.os: y vcLa-

tt:ation rx za crag, but not from otha. Most of the recorded loeses 

oas; pyitE reacts to for= the vo1at.1e opLe cLoride at 

very 	 as cn s Present in vtrri.&L1y ve.y ore, t: may irell 

have reacted with gold ver the nte tepaair raz.t. 	e !iifliZTLt temper- 

ari=a ac which the 	 vculd prned vitb am7 9f.'7en iron co=d would 

be limitad by the r eacti.oc. of the iron niners]. with Alact to ptd.ce 	C4 i ). 

Ci the Qtht hand 0a1p0U3 such as bTa.a! ixid Z.nS vets sbvia to 5u7p55 10W 

tpetace told vc1at'.zatiO (carbon aso efvs1y ppts5 atil 

:atan), ad the prasenoe o such materiaLs would reduce g14 Losses at LOJ 

-. 

The discovery of this t-pe. of volatiLe specie offers in:ere3tiO poisi-

bilitis in. rative oie a.1tzrgy for darising nei thod- c z0dL17i IXLSC-

ing processes or the reveX of metals fcxi  thcr ores through. the fartio 

of cLei  vapor tra_crt 3pee-3. 
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Combination Bead - Photo taken March 23, 2008 
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This is an example of a bead at 20.0 mag. Weight 7.86 mg 
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