Gypsum In nature

The desert White of sand (new Mexico, the USA)
consists of gypsum sand

(Source of literature: Heidelberger Gips)

Thin section-microscopic illustration of a gypsum
external plaster Bad Windsheim, 19. century) in the
parallel light, 30x increases (research work at the
FIB)

1,2,3: gypsum aggregate grains

MK: inter+granular microcracks in gypsum grains
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Composite of gypsum plaster on concrete in the electron
microscope (ESEM):

above: concrete underground

in the middle of: adhesive agent

down: gypsum plaster (research work at the FIB)
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Rock Gypsum
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Gypsum is often found in sedimentary rocks, that
once were ancient sea beds.







Rock gypsum is a chemical precipitate formed by the evaporation of concentrated solutions such as seawater.
It ranges in texture from massive/granular to fibrous depending on the size and shape of the gypsum crystals.
Sediment type: chemical
Composition: gypsum
Grain Size: varible, commonly fibrous or granular and medium to fine grained
Common Sedimentary Environments: desert lakes and marine areas with high evaporation rates (often forms
in same environment as rock salt)

Other Characteristics: low hardness and granular to fibrous textures
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Halite (salt) is often found in sedimentary rocks and mined deep
underground.




Rock Salt - Rock salt is composed of the mineral halite, which is just the mineralogical
name for table salt. It forms naturally from the evaporation of saline lakes. Evaporite
deposits are fine grained. The picture at right shows larger halite crystals
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Pure copper powder

Naftir
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Like many minerals, calcite comes in a variety of colors.
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If you find a big block of whitish mineral and want to know if it is calcite,
look where it has broken.
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Calcite Powder
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The pink color is due to a trace of manganese and there are tiny
crystals of chalcopyrite on this gray limestone matrix specimen
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Dolomite
Place of Origin: Madura - Indonesia
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4x objective

Dolomite

NQFftie
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Limestone (dolomitic)

In this [imestone, diamond-shaped crystals of dolomite (calcium magnesium
carbonate) have grown after deposition, while the sediment was being changed
into rock. They replace the fine calcium carbonate mud (dark material in the photo)
that makes up the rest of the rock. Field of view 3.5 mm.
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The greenish color is from reduced-iron mineral content typical of
sediments deposited in a lakebed.
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Limonite is the result of decomposition of iron minerals, where water, carbon
dioxide, humus acid and oxygen react with the minerals and gradually transform
them into limonite. It is very common, and can be found with other iron minerals
such as pyrite, hematite, etc.. In addition to a source for iron, limonite is used as

paint pigment and in some ceramics (for color)
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Quartz is the common mineral form of silicon dioxide (SiO2). It is the
dominant mineral in most sands and sandstones.
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This sandstone is made of quite well rounded grains of quartz, cemented
together by calcium carbonate. Cambrian, NW Scotland.
Field of view 3.5 mm, polarising filters.
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Facts about diamond:

1) Diamond is transparent over a larger range
of wavelengths than any other substance, from
the ultra-violet into the far infra-red.

2) Diamond conducts heat better than any
substance - five times better than the next best
element, silver.

3) Diamond has the highest melting point of
any substance (3820 degrees Kelvin).

4) Diamond's atoms are packed closer together
than the atoms of any other substance.
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Elements of Earth

% by weight In crust

8-35 kmcrust

O = 49.2

S =25.7 82.4%
Al =75

Fe =4.7

Ca =34

Na =2.6

K =24

Mg =19

other =2.6

12500 km dia




Soil Formation

Parent Rock

Residual solil Transported soil

~ In situ weathering (by ~ weathered and
physical & chemical » far away
agents) of parent rock

by wind, water and ice.



Parent Rock

~ formed by one of these three different processes

igneous sedimentary metamorphic

formed by gradual
deposition, and in layers

formed by cooling of
molten magma (lava)

, e.g., limestone, shale sedimentary rocks by
pressure/temperature

formed by alteration
of igneous &
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Basic Structural Units

Clay minerals are made of two distinct

structural units.
ﬂ‘

029nm

hydroxyl or
oxygen

oxygen

Silicon tetrahedron Aluminium Octahedron




Tetrahedral Sheet

Several tetrahedrons joined together form a
tetrahedral sheet.

hexagonal
hole




Tetrahedral & Octahedral
Sheets

For simplicity, let’s represent silica tetrahedral sheet by:

and alumina octahedral sheet by:




Different Clay Minerals

Different combinations of tetrahedral and octahedral
sheets form different clay minerals:

1:1 Clay Mineral (e.g., kaolinite, halloysite):




Different Clay Minerals

Different combinations of tetrahedral and octahedral
sheets form different clay minerals:

2:1 Clay Mineral (e.g., montmorillonite, illite)

Tetrahedral Sheet

Octahedral Sheet

Tetrahedral Sheet




Kaolinite

A o

joined by strong H-bond _
..NO easy separation S

joined by oxygel
A sharing




Kaolinite

used In paints, paper and in pottery and
pharmaceutical industries

(OH)gAl,S1,049

Halloysite

kaolinite family; hydrated and tubular structure

(OH),Al,Si,0,,.4H,0



Montmorillonite

also called smectite; expands on contact with water

0.96 nm
-.easily separated
by water

joined by weak
van der Waal’s bond



Montmorillonite

A highly reactive (expansive) clay

(OH),Al,Si0,,.nH,0 swells on contact with water

high affinity to water

Bentonite

montmorillonite family

used as drilling mud, in slurry trench walls,
stopping leaks



joined by

fit into the hexagonal 0.96 nm
holes in Si-sheet




et Cly Mg



A
- 0 _
~=Scanning Electron Microscope

common technique to see clay particles

qualitative

plate-like
structure "




Others...
X-Ray Diffraction (XRD)

to 1dentify the molecular structure and minerals present

Differential Thermal Analysis (DTA)

to identify the minerals present
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Sieve Test
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Sieve Designation

Standard
6.73 mm
6.35 mm
5. BEmIm
4.76 mm
4.00 mm
336 mm
283 mm
238 mm
2.00 mim
1.68 mim
1.41 mm
1.19 mm
1.00 mm
g441 prm
707 pm
595 prm
500 prm
420 pm
354 pm
297 pm
280 pm
210 pm
177 pm
149 pm
1286 pm
108 pm
38 pm
T4 pm
B3 pm
a3 wm
44 pm
37 pm

Mesh

0.265 in.

114

Mo.3 102
M.
Mo
Mo
Mo,
Ma.

Mo
Mo,
Mo,
o,
Mo
Mo.
Mo
Mo.
Mo.
Mo,
Mo,
Mo,
Mo
Mo,
Mo
Mo.
Mo
Mo.
Mo.
Mo.
Mo.
Mo.
Mo.
Mo.

if.

100
120
140
170
200
230
270
325
400

inches
0.265
0.2a0
0223
0187
0157
013z
0111
0.0937
0.0ovar
0.0661
0.0555
0.04649
0.0394
0.0331
0.0z27a
0.0234
0.01a7
0.0165
0.0139
00117
0.004as
0.0083
00070
0.0049
0.0049
0.0041
0.0035
000249
0.0025
0.0021
n.oo 7
00014

Nominal Sieve Opening

1T
B.73
£.35
5 66
476
4.00
3.36
283
2.35
2.00
1.68
1.41

119
1.00
0.841
0.707
0.595
0.500
0.420
0.354
0.297
0.250
0.210
0177
0.148
0.125
0.105
0.088
0.074
0.063
0.053
0.044
0.037

Microns
G730
G350
AE60
4760
4000
3360
2830
2380
2000
1680
1410
1140
1000
241
Tor
a95
a00
420
354
297
240
210
177
144
124
104
aa
T4
g3
a3
44
ar
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‘Stokes' law

;o 2(pp— Pr) 2
Ve == g R
9 n
v'n is the fluid's viscosity (in [kg m s1]), *
v'R is the radius of the spherical object (in m),

vV, is the particles' settling velocity (m/s)
(vertically downwards if p, > p, upwards if

pp<pf)1

v'g is the gravitational acceleration (m/s?), F

v'pp is the mass density of the particles (kg/m3), g

v’ ps is the mass density of the fluid (kg/m3).
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http://en.wikipedia.org/wiki/Viscosity
http://en.wikipedia.org/wiki/Metre
http://en.wikipedia.org/wiki/Earth's_gravity
http://en.wikipedia.org/wiki/Earth's_gravity
http://en.wikipedia.org/wiki/Earth's_gravity
http://en.wikipedia.org/wiki/Mass_density
http://en.wikipedia.org/wiki/Mass_density
http://en.wikipedia.org/wiki/Mass_density

3 et e g e S 5 LS aillen 51,

S 5L éau»

4 Cbu.o

OJ\SjJ &uﬂ
055880 Ad 5ld bl

e | putige Alkic 34lila A w0

S S



S ekt sl esY sl s Jles m

U‘;J'f OK.’IMJ A

ul.w oK.’Z.wJ Y

Q}Lﬂ.’&o LSL@.J,.ALfJ.s}JSJJﬁ Y

MLJA‘J‘J‘JJJJJ[SUJ»M‘J[J[S@*&‘W >

Gl | gurnige Allie 3 9lifa 22



S 306 CLLS.»

)JﬁLM}#J&&ijo)‘x‘m‘)&w‘&\R@MQ}J‘MJJD&Q&A&%&‘JJ
Umﬁbdab;.gﬁ-\" cler (YY LQQJS@}WS&@]&N ULA‘)HJ\L‘) Q)W&Wbr).\;};
CE.MJM}@M)JS&SUM;L;A U.Z.Jy p.bj;);y QLQJAL:‘) rv.)\:u (JJJ;J\:J\%LS o)‘ le‘>

Yf,L:V..\.:LM;-LSAr‘yd\;bbgwwbcf\w;wy\ﬁgﬁb )‘ﬂww}y&w

)LMCM.@wb@ﬂuuw‘auw\);.xwgpr‘yéj)me;ﬂA:vﬁmchu;ﬂ\)&;M.w
G 3s e el O Sl S adis S so g b Al e AS o s sl 5150 O ezl 5L
Mursdoobuh‘;})éwbCJ.;}JS‘)JJ.:‘}‘cﬁbﬂj}&xbﬁjb‘)b;@&w&m
d- 5l e Odele 3505 O 3,5 @y o SIS ol STLC/YMM) s, andlas (gl s lbkiad Cwlses

.JJLM@[{?VLSJ‘)J{L&AJ‘LSJJ‘}JJ:SU‘)M

45;5‘) ‘)LM.M.: LS‘ fy&c.l;};obu\chué\sc};lﬁ) Mbdouwd.’b L;Lw“bg_)jg.wjjgﬁﬁ
v...:L.w};u.A ‘_;L.&‘ f‘y“:") (JJ'“"’L;"" t@_yls ngy u.ab;— JJJT!‘.!'*" g_ﬁf«l.s) qul.a&.o\ d‘ Jyw&.«:%ﬁ
.Jﬁ&obb\ wbé‘fc)aincuwr.iw‘)‘m

e | putige Alkic 34lila A w0




Corundum e,us s

AL203 : U4,

JU 5815, -

4.02:uJL<.>;

Gl J glomals s ol by S

K A ‘u'.’T L s sl sgd Sua slols 1 K,

3 Sl (33108 6,08 el o i s U pwlodl (M 5 Q)5 e 511y SIS cpl i haseds ol e
Sgd oo Jods Kon 4y Slu S5 s 5 il e J gl

Jb‘gbﬁdo.libbb‘féwl}f‘,wjﬁfﬁb dﬁ;JJwJDTéw)fodlsd‘ﬁbﬁuﬁ
Ol:.o‘).:.JJ‘JJJ};}W[Ai.;w‘).:tsu)_}l{):ded‘.bﬁuﬁo%brﬁt}rﬂﬁbmé@
Jﬁwugﬁé‘bbb"‘)‘suwb‘}6)‘}1&2)[.:).&)

C,\:Ms_,.g‘}‘tsali})‘.l}.oqfﬁwr)ﬁj;bﬁwobu&'M‘obW&»Q‘)yqtfsjwrj.ﬁj;:bﬂ)ls
35 g oslizal 50 el 5l b cele K Ol gie 4 3505 55 g ,aler 2500 T e cany

i gtige qilin 29003 2




How to make a thin section

Cover Slip —,
Epoxy
[ R T e A N R R e R D R ROCK LK) ) R R e A ) R T e o D
Epoxy
Glass Slide

What is a thin section?

A thin section is a 30 um (= 0.03 mm) thick slice of rock attached to a glass slide with
epoxy. Typical thin section slides are 26 mm x 46 mm, although larger ones can be
produced. They are generally covered by another glass slide, a cover slip also attached to the

rock with epoxy. The epoxy ideally has an index of refraction of 1.54, although our epoxy is
slightly higher, perhaps 1.56.
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Step One*: Prepare the glass slide

Removes the thick spots on the slide
Adjusts the slide face to be parallel to the grinding wheel's face.

0 Turn on the second wheel from the left.

= Spray some water from one of the bottles on the wheel until it's
completely wet.

0 Sprinkle some abrasive on the wheel - you don't need very much at
all.
0 Carefully let a corner of a glass slide drag on the left side of the

wheel (if you use the right side, which is moving towards you, it may
kick out of your hand).

w Once a small amount has ground away, you're done. Clean all grit
off the slide in the sink.

0 You must clean the wheel promptly, or it will rust. The next section
describes how.
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Grinding wheels. Wheels have particular abrasives: rightmost
wheel is 120 grit, then 240 grit (open), then 400 grit, then 600 grit .
Glass slide corners are ground using the 240 grit wheel.
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Putting water on spinning wheel.




Putting 240-grit abrasive on spinning, wet wheel.
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Grinding the corner of a glass slide on the wheel.
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nﬂﬂ:l Elass slide with a corner ground off. Note reflection - it's not yet frosted.
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I'ICIﬂ:I.ln Sllde mostly frosted but with unfrosted portion at top
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Slide completely frosted.



Grit Size Conversion Chart
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