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AppEMlM 111 

X-Ray Diffractim 



meinterpreted x-ray diffraction (W) data for samples dis t r jh t sd  

thrmgb& the Rustla fmnn WIPP 19 ard H-I2 are pl-esented in tables attached 

to this d o n .  Ihe data are only generally ~-quant i tz l t ive and are limited 
by prwdurw (SOP for at end of ulis pppendix) t o  major evaprite 
minerds. c l a y s h a v e n o t b e e n i n d l u d e d i n t h i s ~  * tion. 

frequently and more abundantly than 
d o l d t e  and high magnesium calcite are more ubiguitms than expect&. 
m%onatephasesareapparentthmghptmpz@y,and~wnfjnnstheMg 
content. 
significance of cxrbnate where a d o l d t e  as w e l l  as pmbable high magnesium 
calcite m. 

'ItJo features of this XRD study are SaDeWbat unusudl. Quartz occurs more 
in plrer chemical sedimerrts r a n d  

The 

Further petmgLa@xic study might be necessary to evaluate the 
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plis pmcedhne is aarelopea for use on samples fram the Waste Isolation 
P i l o t  Plant (WIPP) project to dete&ne mineral ogy and qualitative to 
d-quantitative mineral proportions fmm samples fram the Rustler Formation. 

authors ard well-lacrwn sources such as -1- (1967) ax l  m?ze recent 

literature (e.g. Fang ard Z e v i n ,  1985). 

Ihe techniques preserRed here are wllectivdy based cn experience of the 

OBsEcI?vEs 
There are two principl objectives for the X-ray diffraction work on 

a) 

b) 

samples fmm the Rustler Fom3.tion: 
provide a basic comparative mineral ogy for the mer based on 
regular samplbq pmodure fmm available core, an3 
prwidespecidlizedminerdl identification (e.g. clays or rare mineral 
phases) for further hterp&l 've work. 

Ihe f i r s t  objective is met thrcRlgh a sanplimgpmgram -two boreholes OvIPp 
19 d H-12) which v i d e  a genexal sanpl iq  f r a n k &  near the site center 

ard in an area near the aepocenter for parts of the I e r .  mles were 
collected at regular spacings to mide a generdl -tion of the 
mineralogy of the fomtion.  

- 

The secnnl Gbjective is met through some in i t ia l  
specialized sanpling of mineral s and features of particular interest and 
thmLagh separation arrl/or macentratiool of minerdl phases of interest frcnn 
these special samples or fmm regularly spaced sanples. 

Sanwle prewra tion 
A simple of the wn= will be selected for XRD analysis; g e n z d  samples 

will usually be abah 20-100 gnrj in weight while specialized samples ray be as 
smdll. as an indivicazal crystal. % sanple w i l l  be visually selected to be 

wresa ta t ive  of the core specimen or t o  be a sample consistent w i t h  the 
analytical objective. 

sample identifier. 
d, as a subsample, w i l l  be grmnd in an agate mortar with an agate pestle 
toobtainpcklderoftheorderof l o f i n m a x i m u m d i e .  Asndllamoc~lltof 

The sample will be inaiviaually stored in a plastic canister labeled by the 

- 'Ihe sample will be cn&& in a nvrtar and a snaller 



S i m e t a l o r w f l u o r i t e  (M2) willbeaddedtoprwideanhternal - peak. 
=w1= - by spri.nWing 
surface. 

Generalmineral ogy sanples will be apEncDcimately unoriented 
carto a glass slide w i t h  vaseline on the 

s p d a l i z e d  samples may be diffezently. clay samples may be 
abtained after ccncentraticn of the clay fraction through dissolutian of wa- 
ard/or acid saluble pcu-tions (aoaine ani Fernalldl 1973; Bodine, 1978). Clay 
identificaticm will be made on the basis of three general tests (Qrroll, 1970; 

Millot, 1970): 

a) orients3 sample 

b) 
c) 

oriented m l e  treated w i t h  ethylene glycol 
orients3 m l e  heated to 55OoC. 

oriented sanples will be made in triplicate by sediments t im anto glass s l i c k  
frcan water (with Calm) suqemian or by soaking the sanple w i t h  acetnne on 
the slide. samples to be tzeatd for ethylene glycol w i l l  be mistened and 
placed for 24+ hcum in a desitxatcu with liquid ethylene glycol in the 
bottom. 
hour, a r d w i l l b e X - r a y e d w i ~ f a r r ~ o f h e a ~ .  sanpleswillbek!=pt 
i n  a desiccator w i t h  desiccant as apprqrhte chrring the intenml. 

HBated samples w i l l  be kept at 55OoC for a pzricd of at  least 1 

other specidl techniques of impartance w i l l  be documented as carried cut. 

x-ray Difflactim 
All XRD wxk for this project will be done with Cu KA radiatim w i t h  a 

N i  filter to eliminate Cu K@ad.iaticm. 
a t  18 mA ard 30 IN, respectively for dl1 m. 

!I& current ard voltage w i l l  be set 
Scaling anl time factors w i l l  

be established each day, and will be as uniform as is masonably possible. 
pamr&zs w i l l  be remrded for each trace of any Mmple. 

26. 
minerdls. PBakS not in this set will be iderrtified by satrdardmethcds - 2-35' of 0 speedof 1lt/minutewillkeused. Eachsanplewillbeeximhed 

ccanparing pealr intensities to patterns within As?M card files. 

identified by this methods will be noted for possible further work. 

ard w i t h  moaifie3 chart and g m i m  speeds as amrcpriate to the type of 

~orgeneralsaurples, aspeaiofZ'/mirPlteforthegon.icuueterardachart 

!I& trace will be capred  to an artificial pattern for ccmrmon 

Feaks not 

special samples will be characterized thmugfi an -iate range of 26 
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I.nti9mret2.tia 

unidentifiable peaks. ?he relative irrtensities of mineral peakswillbeused 
to assiw general atrndance descriptors: major, minor, trace. As 
appropriate, certainminerdl cacbimtions, such as g y p n u  ard m i t e ,  may be 
assign& d-quantitative pqortions based cm amparixJn of peak heights with 
artificial mixes. 

All identified minerals will be listed and note taken of unidentified or 

Remrds of these mixes will also be kept for checking. 

cxadlitv Assmmce 

analysis. 
and equipznt m t i c m  perioaially to - that reC0la-keepb-g is 
approprjatxz. 

-slides andtraceswillbe iIlm&la ' tely marked wit31 identify- sample 
nuukers a d  modifiers (e.g. G or H to denote glplated or heated, 
respectively) as appropriate. wtterrs w i l l  be idividudly marked with 
equipEntaperatingparameters. TraceswillbemairRawd * i n a f i l e .  An 

M v -  worksheet will be p-1 w i t h  a sunm~lry of important hfOrntiOn, 
includirrg ' identification for each samnple (see a t t a w ) .  

operatars are e x p a i d  in the use of equi-it for mineral 
--. mlt and pnwers will p i d e  supervision of the smnple ~ t i m  

W samples are marked w i t h  unique identifiers. subsaqles arrl all 
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