Physical Preparation of Quartz To Measure 19Be and 26Al with AMS

Crushing & Sieving
Granite Mineral Assemblage:
Quartz, Feldspars,
Muscovite, Biotite,
Amphiboles, Pyroxenes,
Accessory Minerals

Y

HNO; Leach
Quartz, Feldspars,
Muscovite, Biotite,

Amphiboles, Pyroxenes,
Accessory Minerals

v

Froth (CO,) Flotation
Quartz, Residual Feldspars,
Biotite, Amphiboles,
Pyroxenes, Accessory
Minerals

v

Magnetic Separation

Quartz, Residual Feldspars,
Accessory Minerals

Y

Accessory Carbonates

> & Minor Metals Out

Bulk Feldspars,
Muscovite Out

Amphiboles,
Pyroxenes,
Biotite, Accessory
Magnetite Out

Quartz Purification in HF/
HNOj: Roller Agitation
Quartz, Accessory Minerals

Residual
Feldspars Out

Y

Heavy Liquid Separation
Quartz, Residual Mineral
Quantities

Accessory Zircon,
— Rutile, Tourmaline,
Fluorite, etc. Out

Y

Quartz Purification in HF/

HNOj: Ultrasonic Agitation [

Quartz

Residual Minerals,
Meteoric °Be Out

Y

Aluminum Assay Test
Al <200 ppm

300 ppm < Al <500 ppm

Ultrasonic agitation in
HF/HNO;

—

500 ppm <Al <1500 ppm
Pulverize quartz with yttria-
stabilized zirconia balls and
aggressively wash with
deionized water

Al> 1500 ppm

Short-period immersion of
quartz in concentrated HF

Pass Fail

| » Ready for Chemical Preparation
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Chemical Preparation of Quartz To Measure 10Be and 26Al with AMS

Quartz Dissolution

Be/Al carrier added and
sample dissolved in
HF/HNO;

v

Volume Reduction
Sulfuric acid added and
sample volume reduced

Y

Fuming
Sulfuric acid solution
evaporated and solids
converted to chlorides

v

High pH Precipitation

v

Be & Al Isolation
Precipitation and washing
of Be & Al hydroxides

v

Dissolution in Oxalic Acid
Preparation of hydroxides
for ion exchange

EDTA

complexes of a—

Mn, B, etc. Out

—

H,SiF, HF
& HNO; Out

Aluminum Aliquot Preparation

Aliquot taken from dissolved
solution, dried down in aqua
regia to destroy fluorine
compounds/complexes, and
residual solute taken up in 5%
HNOj; for measurement on ICP-
OES of native Al in the quartz

Residual
H2 S lF 6 Out

Bulk Fe, Ti, Mg,

— Mn, Ca Out--Trace

Quantities Remain

Cation Exchange Column
Be?" remains
Al, Fe, and Ti oxalates (as

negatively-charged
complex ions) pass through

Anion Exchange Column
Al Fe, and Ti oxalates (as
negatively-charged
complex ions) remain

L

v

Be Isolation
Be eluted from column

Al Isolation
Al eluted from column

L

v

Be Purification
Precipitation at pH 9 in the

Al Purification
Precipitation at pH 8 and

converted to oxide

presence of EDTA and washing of Al hydroxide
washing of Be hydroxide
Y Y
Drying and Oxidation Drying and Oxidation
Be hydroxide dried and Al hydroxide dried and

converted to oxide

v

v

Mixing and Loading
Be oxide is mixed with
Niobium powder and
loaded into a cathode

Mixing and Loading
Al oxide is mixed with
Silver powder and loaded
into a cathode

v

Ready for AMS Measurement
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