UPR-NSF Earth X-ray Analysis Center (EXACt)
Introduction

The UPR-NSF Earth X-ray Analysis Center (EXACt) was established under the NSF-MRCe program and is supported bye the University of Puerto Rico at Mayagüez under the aegis of the Department of Geology.  It contains state-of the art instruments for the chemical analyses of solids and elucidation of their structure, and the imaging of surface textures of solid material.
The EXACt is a research laboratory of the Department of Geology and only has a very limited support staff.  It is not a service laboratory, however it is the only laboratory of its kind in the Caribbean and researches from academia, industry and government may apply to use the instruments.  All applications will be evaluated based on their scientific merit, the need to use the instruments to obtain useful data pursuant to well defined scientific goals of a project, and current and planned instrument use schedules.  Successful researchers will be granted time on the instruments following the priorities established bye the Department of Geology.

It is obligation of the user to backup the data obtained.  Data will be held by the laboratory for thirty (30) days, after which it may be eliminated from departmental files.

Instrumentation Available

Cameca Camebax SX-50 Electro Microphobe

The Microphobe has tree wavelength spectrometers each with 2 dispersing crystals and a Fisons energy dispersive microanalayser.  The instruments is capable of obtaining quantitative analyses of elements from B(5) to U(92) in solid particles down to the micro-size level (10-100 um).
In the scanning electron and back scattered electron modes, surface features can be imaged up to 50,000 X magnification.

CONTACT PERSON: Dr.  Johannes H. Schellekens

Siemens S-303 X-ray fluorescence spectrometer

This instrument allows quantitative chemical analyses of solid down to ppm level.  Large sample cups are used to obtain the highest accuracy and lowest detection level.  The operation of the S-303 is completely computer controlled, and samples can be analyzed either by using known standards or by using the theory of fundamental properties.

CONTACT PERSON: Dr.  Johannes H. Schellekens

Siemens D-5000 X-ray diffractometer

The diffractometer allows the determination of crystalline structures and the identification of inorganic crystalline solids based on these properties.  The construction of the analytical chamber allows samples of various sizes to be analyzed.  The D-5000 is completely computer-controlled for data acquisition.  Phase identification may also be automated by search/match software and a CD-ROM archive of the JCPD tables.

CONTACT PERSON: Dr.  Johannes H. Schellekens

Application Procedure for use of the Facilities of the UPR-NSF Earth X-ray Analysis Center (EXACt)
Application forms and a sample submission form have to be filled out completely to request the use of the desired instrumentation.  Copies of these forms and the costs associated with each instrument are included in the appendices.

All applications will be evaluated by the departmental committee in charge of the laboratory on basis of their scientific merit, the need and relevance of the instruments to the proposed research, and the availability of the instruments of personnel.  If permissions granted to use the instruments the researcher must contact the appropriate faculty member(s) in charge of the instrument(s) to finalize the arrangements for their use.  Day to day operation of the laboratory is in the hands of Mr. José Almodóvar and Miss Yelitza I. González, who will schedule analyses in accordance with established priorities.  Repeated failure to use assigned times without appropriate notification or justification will result in a lower priority or loss of access to EXACt.
Faculty member who are supervising students who wish to use the instruments for their research must complete the application forms and discuss the project with the appropriate contact person prior to the initiation of the student’s research.

Professors who wish to assign projects to students as part of a course also must complete the appropriate form and discuss the project with the appropriate contact person within the first three weeks of a semester if their application is to be considered.
All researchers who do not pay for the use of the instruments are required to provide all expendable materials used.
As the laboratory is designed for geological research it may be necessary for researchers in other disciplines to proved their own standards for calibration, and develop new procedures in concert with the appropriate contact person to obtain satisfactory results.  Graduate students who require data from EXACt instruments as part of their thesis/dissertation research will be required to demonstrate proficiency in i8nstrument operation and data analysis using measures determined by the departmental committee prior to unsupervised use.
Successful proposals to use the UPR-NSF EXACt Facilities will be provided access on a priority basis.  The ordering has been established as follows:

1. Researchers from the Department of Geology and researchers involved in cooperative projects with departmental faculty.

2. Researchers from the University of Puerto Rico at Mayagüez undertaking research supported by external grants.

3. Researchers from other institutions undertaking research supported by grants.
4. Researchers from industry and government.

5. Researchers from the Mayagüez Campus undertaking research but without grant support.  Faculty supervisors of graduate and undergraduate students have to discuss such use with the appropriate contact person(s) prior to establishing the student’s research project.  Expendable materials used for the analyses, and the interpretation of the data are responsibility of the student and/or the faculty supervisor. 

6. Faculty who wish to have students use the instruments as part of a course.  In such cases professors have to provide the required information and discuss the use of the instruments with the appropriate contact person(s) within the first three weeks of the semester, and prior to assigning their use to students.  Expendable materials used for the analyses and the interpretation of the data are the responsibility of the students and/or the professor.
7. Faculty and students from other institutions undertaking non-grant supported research.

Complete all parts of this form and provide any additional material that you feel may be relevant.  Please, type all material requested.

	Title of the Project
	Give a descriptive title of 80 or fewer characters in length.

	Researcher(s)
	List the full name of all investigators involved with the project.  The faculty member in charge of the project should be listed first

	Degree(s)
	List the highest academic degree(s).

	Department(s)
	List the academic department of EACH investigator.

	Institution, City, State, Zip
	List the cit, state (or country), and postal code of the institution for the principal investigator.

	Sources of Support
	Identify the sources of financial support for the project.

	Start/End Date
	Give the beginning and ending dates of financial support if applicable.

	Other Support
	List any other institutions or agencies providing support for this research.

	Grant Numbers
	List the grant numbers for the other support listed in other support”, if applicable.

	Telephone Number(s)
	Of primary user

	Fax number & E mail
	Of primary user

	Description
	Proved a 200-300 word description of the project.

	Billing Information
	UPR-NSF EXACt charges modest fees.  If you wish to apply for a waiver of user fees, please indicate the reasons.  Users who are exempted from paying fees will however be required to pay for or provide expendable materials used.

	User address
	All on-campus users need to provide an account number to charge and expiration date of the account.

	Signature
	The principal investigator MUST sign to verify the accuracy of all information.


APPLICATION FORM



Date: ___________________
For use of the facilities of the UPR-NSF EXACt.

Fill in the whole form (see reverse side for instructions) type all information.

	Title of Project

	Researches (list PI First)
(Name: Last, First, Middle Initial)
	Degrees
	Academic Department
	Institution
	City, State, Zip

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	
	Sources of Support Grant Numbers
	Start/End Dates MM/DD/YY
	Other Sources of Support Foundation, Institution
	Other Sources of Support Grant Number

	1.
	
	
	
	

	2.
	
	
	
	

	Telephone Numbers:                                                                                    Fax/Email: 

	Description of the Project: (200-300 words)



	Billing  address for Non-Campus Users                                         
	Campus User Information

	
	Account Number to Charge
	Expiration Date of Account

	
	
	Signature


Appendix A
Project Definition Form

UPR-NSF EXACt

University of Puerto Rico at Mayagüez

	User’s Name

	Address

	Billing Address (if other than 2 below)

	Phone Number
	

	Project Title

(must be the same as used on application form and sample submission forms)



	Research Sponsor (e.g. NASA, NSF)

	Estimated Total Use of the MRCE-UPR EXACt Facilities

(e.g. number of samples or total hours)

	Sample(s) Information

  a.  Will samples be transported by
         US Mail [ ]   UPS/Fed Ex  [ ]    Hand Carried [ ]

  b.  Sample(s) will be prepared at User’s Lab [  ]    EXACt  [  ]

  c.  If using EXACt facilities, samples will prepared by

         User [  ]          EXACt Personnel [  ]
  d. If sample(s) can present potential danger to personnel or analytical equipment and thus will require special handling, please explain in detail (e.g. radioactive, toxic).

   e. Indicate the level of training or expertise of the researcher with the analytical methods requested and the specific instruments to be used.  Give dates of training, location and specific instruments used.




Appendix B

SAMPLE SUBMISSION FORM

UPR-NSF EXACt

University of Puerto Rico at Mayagüez

Cameca Electron Microphobe

	User’s Name

	Address


	Billing Address 
(if other than 2 below)

	Phone Number
	

	Project Title

(must be the same as used on application form and sample submission forms)



	Requirements for analysis
a. Elements to be analyzed (B to U).  For analyses of elements for which no standards are available the use will be required to provide the standards.
____________________________________________________________________

____________________________________________________________________

b. Method of Analysis

Wavelength dispersive     [  ]                 Energy dispersive   [  ]

Scanning electron microscopy  [  ]        BSE/Element distribution [  ]

c. Material to be analyzed (e.g. minerals, glass, metal, ceramics)
_________

d. Type and size of sample to be analyzed
     *Polished thin sections 1”rounds [  ]     27 x 146 [  ]
     *Polished sections 1”rounds [  ]     27 x 46 [  ]
          Fragments (polished)
          Size _______            Mounting material ________________
          Fragments (not polished)
           Size ______            Material _______________
(Analysis of non-polished powders and very small fragments requires special analytical conditions.  Prior discussion with Dr. Schellekens is necessary to evaluate the feasibility of the study before such analyses can be made).
e. Sample preparation
Carbon coating [  ]          Gold coating [  ]           Other _________________

f. Sensitivity and detection limits required
__________________________________________________________________
__________________________________________________________________

g. Photographic requirements
     * Material to be photographed _________________________
     * Type of photograph SEM [  ]   BSE [  ]   Elem. Distrib. [  ]
     * Size of sample if not standard
          length ______          width ______      height ______
     * Surface characteristics Flat [  ]    Irregular [  ]   3-dimensional [  ]
     * Magnification required __________________
     * Type of image required Analog [  ]   Digital [  ]
Number of samples to be analyzed _________

Time period for analyses _________________


Appendix C
SAMPLE SUBMISSION FORM

UPR-NSF EXACt

University of Puerto Rico at Mayagüez

Siemens X-ray fluorescence spectrometer

	User’s Name

	Address


	Billing Address 
(if different from 2 )

	Phone Number
	

	Project Title

(must be the same as used on application form and project definition  form)



	Requirements for analysis
a. Elements to be analyzed (B to U).  For analyses of elements for which no standards are available the use will be required to provide the standards.
____________________________________________________________________

____________________________________________________________________

b.  Type of Analysis     Qualitative [  ]    Quantitative [  ]

c. Sample preparation required
Glass disc [  ]          Pressed powders [  ]           Other _________________

d. Sensitivity and detection limits required
__________________________________________________________________
__________________________________________________________________

Number of samples to be analyzed _______

Time period for analyses _________________


Appendix D

SAMPLE SUBMISSION FORM

UPR-NSF EXACt

University of Puerto Rico at Mayagüez

Siemens X-ray difractometer

	User’s Name

	Address


	Billing Address 
(if different from 2 )

	Phone Number
	

	Project Title

(must be the same as used on application form and project definition  form)



	Requirements for analysis
a.  Material to be analyzed __________________________________
b.  Sample characteristics   powder [  ]  smear [  ] solid material ( e.g. metal) [  ]
c. Orientation sample  yes [  ]     no [  ]

d. Filters to be used __________________________________________________________________
__________________________________________________________________

      e.  Angular end points of run   Start ___________     Finish ____________
f.   Step individual runs  _______________________________________________


g. Sample rotation required  Yes [  ]    No [  ]
   If yes indicate RPMs (15, 30, 60)

Number of samples to be analyzed _______

Time period for analyses _________________


Appendix E
UPR-NSF EXACt

University of Puerto Rico at Mayagüez

Request for use of UPR-NSF EXACt Facilities for Teaching

Professor’s Name ______________________________

Department ___________________________

Institution ____________________________

Phone Number ________________

Course Number ________

Course Title __________________________

Instruments Requested


Microprobe [  ]
XRD [  ]
XRF [  ]


Type of sample(s) to be analyzed ______________________________


Number of students _____


Number of Samples/Student _____


Specific description of analysis and analytical conditions required

____________________________________________________________________________________________________________________________________

Relationship between analyses and the material being taught in the course

____________________________________________________________________________________________________________________________________

Funding available to cover cost of expendable materials used _________

Signature of the Professor _________________________

Signature of the Department’s Director ___________________________
Appendix F
UPR-NSF EXACt

University of Puerto Rico at Mayagüez

Cost of Analyses and Related Services

A.  Cameca Electron Microprobe



1.  Energy dispersive analysis (operator assisted)

$50/hour
2.  Energy dispersive analysis (user only)



$30/hour
3.  Wavelength dispersive analysis (operator assisted)

$70/hour
4.  Wavelength dispersive analysis (user only)


$50/hour

5.  Photography-Electron dot maps



$30/hour

6.  Photography-SEM



$30/hour

7.  Polished sample preparation



$20/sample

8.  Interpretation of data



$70/hour

9.  Selection of methods and conditions for analyses

$70/hour

B.  Siemens X-ray diffractometer

1.  X-ray analysis



$10/hour
2.  Sample preparation



$10/hour

3.  Interpretation of data (identification of phases)

$30/hour

4.  Data interpretation (quantitative analysis)

(determined on individual basis)
C.  Siemens X-ray fluorescence spectrometer

1.  Qualitative scan



$10/sample
2.  Major element analysis



$30/sample

3.  Trace element analysis



$20/sample

4.  Major and trace element analysis



$40/sample

5.  Sample preparation-glass discs



$10/sample

                                          pressed powders



$5/sample

6.  Interpretation of data



$70/hour
