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Analyses performed

XRF,

XRD (powder),

CEC (Cu-Triene),

DTA,

IR,

BET,

LECO Missing:
XRD coarse fractions
XRD clay fraction (texture slides)
XRD Rietveld calculation (AQ®)
CEC (AgTu, BaCl,)
LCD (alkylammonium)
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Some minerals questionable...

What might help ?

i_ufhold & Dohrmann: DTA and IR of ALBUM samples

Of course: LECO, IR, DTA

Bundesanstalt fur
Geowissenschaften

s, und Rohstoffe

L:E

Landesamt fur
Bergbau, Energie
und Geologie



infrarea-spectroscopy

Weigh 1 mg sample and 200 mg KBr:
Mixing by mortar

/

Press a pellet out of the mixture

Measure background
(200 mg KBr only)

Measure sample

~

Vakuum
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infrarea-spectroscopy

Advantage 1 Advantage 2

low detection limit octahedral layer composition
kaolinite, organic matter, of smectites can be estimated
carbonates, quartz, (e.g. Fe-rich or not)

(sulphates)
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infrarea-spectroscopy

Disadvantage 2
guantitative information can
be obscured by microstructure

Disadvantage 1
a lot of minerals cannot be
detected being present as

minor component
no quartz

IR
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virrerential thermal analysis
Weigh appr. 200 mg in Pt-cruciple

sample is heated and investigated with respect to

T
pyven

weight loss

energy (exo-, endo-
thermal reaction)

PhenmnStar |

CO,, H,0, SO,
by mass
spectrometry

— 'I':"l ‘

Bundesanstalt fir Landesamt fiir
aufhold & Dohrmann: DTA and IR of ALBUM samples BGR ool LIEG st

au, Enern
mwgrammem.  und Rohstoffe und Geologie



virrerential thermal analysis

Advantage 1 Advantage 2

low detection limit information about octahedral
sulphides, sulphates, organic layer vacancy and/or Fe
matter, carbonates content can be gained
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RONA

XRD: montm., muscov., quartz,
rutile/anatase?, apatite?
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RONA

LECO
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Cconcuisions

DTA and IR complement XRD results

DTA and IR are consistent with LECO analysis
(no discrepancies between IR, DTA, LECO detected)

LECO provides accurate figures related to the abundance of
important minerals as sulphides & sulphates, carbonates —
even small changes (before and after) can be detected !

Detection limits (ca.)

Cinorg Sulphides Sulphates Kaolinite
Infrared 0.2 wt.% / > 1 wt.% 0.1 wt.%
DTA-MS 0.1 wt.% 0.1 wt.% 0.2 wt.% > 1 wt.%
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vwhat do we learn from bkl ¢

N, adsorption = microporosity rather than real surface area
Leaching creates micropores = changes can be observed
BET SSA depends on Ca / Na occupation... why ?
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PhD Ms. Klinkenberg (microstructure and physical properties
of clays) provides some insight !
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vwhat do we learn from bkl ¢

Bentonite morocco  BEESE
Ca and Na saturated gt
dispersed & dried

BET SSA depends on iro- and esorosity and hence
on microstructure (arrangement of minerals to each other)
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vwhat do we learn from bkl ¢

In case of LOT A2 experiment BET reflects gypsum
precipitation (in pores)
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BET SSA is suitable to detect ‘changes’ of the clay,
however, the physical meaning might be different

distance from Cu tube [mm]
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LECO
XRD: montm/ML, muscov., quartz, Coo [Wt.%] 3.94
fsp., calcite/dolomite, kaolinite, Corg [wt. %] 0.65
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