UBIVERSITY OF PENNSYLVANIA LABORATORY PROCEDURES
FOR PREPARATION OF Be AMD Al SAMPLES

I. PHYSICAL PRETREATMENT

A. Sampie crushing snd course grinding (1a Geelagy Doperiment)

1. Rock sample i3 crushed in jew crusher, and ground using plate grinder,

being coreful not to gring the sample tos fine.

Semple is sieved through 420 aleve. Plate grinder is restjusted snd
any matsrial 2420 is put through grindsr and sieve agein. This sequence
is reposted unti! all rock meterial is

£ 4204

8 Fino Grimiing (in DRL)

v

Semple is weighed.

. Semple is sieved through 150 end 250p sieves.

Small quentities of rook material »250u(just enough te cover SIC balls

in orinding chamber) are ground in Spex Wig-L-Bug mill for short
periods of time (1 to 2 misutes dopending en 1ndividus! rock sampls).

Hiaterial 15 stirrad through 250 stave. Malarial >2500 16 resyelad
through mitl and siove until all of semple is < 250

. Sample is then sieved through 75 and 150 steves. 75- 150 fraction is

woighed and begged. 150-250u fraction is weighed and bagged. BY
AREFUL CONTROL OF ORINDING TiM , RACTION CANM &

ll‘




Il. CHEMICAL PRETREATMENT - Deionized watsr and Teflon digestion vessels wrs used

throughout precedurss that follow. ( Whenever ssmathing is weighed, the weight is
recerded. )

A. Ague Rogis.

1. #f 150 ts 250p frection is sufficient in size it is bolled in Aqua Regis for
2 hours. (If not large oneugh, combing with 75~ 150u fraction and bai)
in Aque Rogia.)

2. Cool sampls and allow 1o settle. Decant snd save supernats (ALL
SUPERNATES ARE LABELED AMD SAVED).

3. Sempis is washed with Hy0, allowed to seitle and supernats decantad.
This is repested until washes ne langer heve any yellow iron coloration
and pH is ~ 3 to 4.

4. Sample is dried in teflon besker ea het plate and weighed. (if ICP

anslysis is aot being deae on preliminery fractions drying end weighing
at this step can be omitted).

B. HF Etch (heips to diseggregets any remaining compound grains).

1. Bail sampla for 1S minntes with 1 Ho0 : 2 HF. Decant suparnste and wash
sampile with HoO (very fine material will go with supernate).

2. Semple 13 dried in teflon bosker and weighed.

3. If using 150 to 260p fraction sieve through 160u sieve 1o remove any
matorial < 160p after chomics! protrostment. If using combinad 75 to
250p fractions, siave thirough 75 siove ta remove any material <75pn.

151. Heavy liquid Seporstion
A. Bromoform (3 2 2.70)
1. Sampie i sdded to 500 m1 seperatory funne! and heavy { usually derk)

minorsls are sllowed te settls to botiom of funnel. Flosting material i
stirred untt] ne sdditione! trapped heavier particles setlls sut.




2. Heavy fraction is remeved through stepceck of 3epersters funnel ante
Titer paper in roguier fusmel. Ths and all subsequent]y remeved
Tractions are vashed vith scetens repoatediy te remeve bromsform
{bromeferm/scatons mixture is saved for recycling). This and all
subsaquentiy separated missral fractions srs air dried (cavered vith
filter paper) and weighed.

3. Density of bromeform is lowersd sleviy vith scetene uatil sext fraction
(usuelly "0") begins ts sattis out. Remeining fraction (if sizeabls) is
stirred as la step A 1. sbeve.

4. "Q° fraction i3 allewsed te drain inte filter paper lined funnel. 10 ml of
filtersd selutisn ia weighed 12 & velumetric flask te determine currest
densily of bromeform and recerded.

3. "Q7 can e put beck inte supsratery funael with bremeform of the same
donsity and stirred to allow sng grains of lighter meterisl te fleat.

IY. MINERAL STAINING AND IDENTIFICATION

A. Mimral Steining

1. About 1 cc of "G~ fraction {or sther desired minersi fraction) s placed in
& small dispeseble plastic or teflen besker. Conc. HF te just cover is
odded and alloved te stand far 1 minuts, then docanted end discarded.
Sampls is rissed with H0.

2. Sample is rinsed vith BaCl;, then with H20.

3. Sedium cabaltenitrite is sdided to sample for | minste and discarded,
followed by & Holl rinse.

4. Rhedizonate selution is added te sampls for | minute sod dicarded,
folleved by s Ho0 rinse.

5. Sample i3 sir dried en filter paper.
B. MINERAL IDENTIFICATION
1. Dry sample is sxamined ander micrescepe.

2. Ortheclsse (K-spar) 19 stained yeilev.



3. Plagieciase (» 3% An) i3 stained pink te red.
4. "Q" remaiss unstained, bul mayg appear mere or Jess frosted.

S. After steining and micrestepic sxamisation sample can be put back
threngh bromaform for further separation if necesmry.

Y. CH!:HICAI. Pﬁil’hﬂ'ﬂﬁl OF Al lID Be SAMPLES

il!tammr uralnt ll delaminu. ldd waut iu morﬂui.)

A. Sequantisl disselution of "0Q" 2ampls.

1. Frection | dissslutien:
25 g of “guartz” are dissalved vith 30 ml of hgdraflassilicic acid ea hot
plate ot 175 C; additional acid ia added as needed. First “Q° frection
nsuslly takes st least 24 haurs to diaselve. Undisdelved reck is
meatteres by messuring is & 50 Bl ceatrifuge tude. (Yolume of 1nttial
wndisssived 25 g partion is spprex. 20 ml.)

2. Whea it appears that sufficieat reck hes disssived, romaining
reck sad solstion are contrifuged. Supernats is docanted and saved a3
Fraction |. Sample is washed vith Hy0, contrifeged, and decanted a tetal
of 2Zer 3 times. Al vashes are adéed te fraction |. Undisselved sample
is dried en bet plate in digestion vessel, cosled and weighed.

B. Fractien i1 amd/er 1) are prepared folloving Sieps A.1. throwgh 4. 2. abeve.
The ultimats goel is te end up with betwees 5 to 10 grams of sndisselved
"qeartz” sample.

C. Fissl Quartz Fraction
1. Cambdined Be - Al sample.

8. Waigh 5 grams of queartz in fispesable wveighing pen on aselytical
Ssiance.

b. Add 1 mi of berygl carrier by pipetting snte sample and aguin veigh
on assligtical balance.

€. Wash oll quartz and carrier inte digestien vessel vith 10 mi of
wvater.




4. Add 20 ml conc. HF and #isselve sample o2 100 C hetplate for &
wisimum of 14 bours vith séditionsl HF sdded &3 aeeded. Wi 81l
sample is disselved, evaperete ts dryness.

0. Add 10 ml conc. HC! and sveperate ts dryness (te get rid of HF).
f. Bepeat step o

4. Disselve dried sample 1 abeut 20-30 al 0.5 HCY. Centrifuge and
tecant 17 there 13 ang andisselved material remaining. Pour
supsraute ints weighed 100 ml velumetric flask. Wash residae 2 to

. 3 times with 0.5N HCY centrifuge and decant inte volumetric. Make
velumetric up to 100 ml with 0.58 HCI and veigh on enelyticel
balancs.

. Pipette S ml of sampie slation inte cach of 2 previeuvsiy weighed
10 &l velumetric flasks labelsd A & B.

i. Weigh 100 ! velumetric flask sfter remeving ICP samples. Add 1
m] Al carrisr and weigh agein.

j. Weigh iCP sample sdded te each {0 ml velemetric flaak. Te B odd |
ml of Al "AL" selution with pipetis and weigh flask agein. Make sach
velumetric ap te 10 wl with 0.5 ¥ HC). Shake well and trensfer to
1sbeled sample bettles for shipment te ICP teberatory.

k. Pesr the approx 90 ml of sample selution (vith carrisr sdded) back
inis sems teflon vesse! that it wes disselved in (after rinsing
tefion vessel, wiping dark film ot vith kimvipe and sgeia rinsing
vessel). Eveperste selution to drymess oa hetplate ot 175 te 200C.
Disselve in 10 mi of 0.50 HC1/2K NHCL selutien. Treasfer ts 15
ml cantrifege tube

1. Using pH paper or appropriate mixed {adicater te meaiter pH, sld
1:1 NN OH hring pH te 0. Alley to stand, recheck pH and oid mere
NHJOH if nscossery. Add 2-3 drops of 4M NaOY ts bring pH te 9.
Centrifuge snd save suparmats o3 Sspermate #1.



.

Add Hx0 te procipitats in centrifuge tubs ts bring sp to S5 mi and
vertex. Mestier pH with tadicater or pH paper and brisg pli te 5
vith 2.5% HF and shake or vertex. Allev ts stend brisfly and sdjust
PH if secesaary. Add 1:1 NHOH te bring pif back up te 8.
Caatrifuge and decant supermais inte small digestion vessel. This is
the De fraction. The precipitate (Al sample) remining in 15 mi
tube i3 put aside antil Be iz finished being processed.

2. Be FRACTION.

Be supermate Is evaparated to dryness en 200 C Wetplate. Drivd
samples is then re-disswived is 10m] 2. SX HF snd pH adjusted snce
sgein te B with 1:1 NR,OH and centrifuged. Yie Be Selutien is
docanted back inte the small teflon digestion vessel and sncs ogain
svapersted to drgness on 200 C hetplate. Ang precipitate frem this
siep is soved te ba combined with Al pertisa previeusly saved.

White NU F residus is expelled at 200 C {a o vealing sven ina
hood. (RH F con explods when combined with perchleric acid fu the
ext step).

1mi conc. perchleric acid is sdded and evaperated te drymess en 200
C hetplate. This step is rapoated ance again to exidize any srgenic
matter suspected of being major searce of 0B interference in the
sccelsrater.

1 m Conc. HE1 13 added and svapereted to dryaess en 200 C etplate,
te convert sample to DeCl;  This residee is disselved in 10w} 05K
HEY (sccavione] wmimer turbidity ceused by amell ameusts if Ti con
be contrifeged svey).

¢. Utrapure Nilz gas is bubbied throagh the final Be selation uring

dispesable autematic pipstter tips sttached te apprepriate tubing.
Resulting precipitate (s ceatrifuged and supsrnate is decanted and
saved & supermats #2. Precipitate is washed vith vater mede
slightly basic with sitrapare Nifx gus, contrifuged and supermts
odded to supermate #3. This wesking is repested 1 more time. Add
0.5 mi of sbovs ammeninted 11,0 te resulting precipitate and voe
dispesadle micropipattie te transfor Be{ONR)2 te alundum crucible.
Sample is dried insven at 110 C te remeve H30. Semple is thas
converted to Bed ia fernece at 800-850C for 1 to 1 172 beurs.



3. M FRACTION

a. Dissslve Al precipitate 1n 10 ml conc. HCI end transfor to-hetplete—

. . - IR S -
5. Add 10 mi conc. HCY and eveperate te drysess (e got rid of HF).

c. Repoat step b.

d. Dissslve in 10 ml 0.58 HC1/2F NI CL solution. Hest. Adjest ph te
8 with 1:1 NHgONR and lut stand briefly. Contrifuge, decant and
Ve supeTate o9 superiate 3.

¢ Wash vith smeenisted Hy0 contrifuge and seve supernets vith .
superaats #3. Repest wvashing ence aguin.

f. Tramsfer A1{0H)x sample ts quartr crucible by pipetting ina
similer fashion to that woed for De.

9. Dryginsvenat 110C to remevs Ho0.

h. Coavart te Al,D3 in furaecs ot 800-950C fer 1 te 11/, beurs,




