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http://www.usfunds.com/interactive/global-gold-mining-production/
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Moderne bruk av Gull

* Gull som juveler
» Gull som investeringsobjekt

» Gull investinger som finansreserver
| banker

» Gull i mynter

 Fortsatt bruk av gull i
tannlegemedisin

« Annen medisinsk bruk:
— Reumatismemedisin
— Kreftbehandling
— Medisinsk utstyr som pacemakere
— Diagnose: nanoteknologi
— Implantater

Gull i telefoner:
— Korroderer ikke

— Snitt 33 gullforgylte
kontakter/telefon, 0.034g/telefon

Gull i datamaskiner
— Koblinger til mikroprosessorer
— Minne
— Splv og kobber leder stram bedre,
mens gull korroderer mindre
Gull i andre elektriske apparater
— All lavspenningsapparater
— Korrosjonsegenskaper
— Alt fra GPS til vaskemaskiner
inneholder gull

Romfart
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| bergarter som det graves etter @1
er det ogsa andre ugnskede grunnstoffer
Spormetaller og halvmetaller.

Blant dem finner vi slike som ikke er direkte

helsebringende!

Bergarten er gjerne rik pa pyritt (FeS,), som nar den

oksiderer i dagen danner svovelsyre: AMD
spormetaller og arsen

«Cyanidation»,
Ekstraksjon av gull og sglv:
(<10g/t, 0.001%):

W +8CN-+0,+2H,0=¢ w(CN), +4O0OH

Lagring av overskudssvann:
pH > 11
(for & forhindre dannelse av HCN, pK,=9.21)
Risikerer utlekking av As and CN

.
w
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Periodic Table of the Elements

13
A
3A

B

a

Boron
10.811
3 4 5 6 7 8 9 10 1 12
B IVB VB viB ViiB o VIl —— B 1B
3B 4B 5B 6B 7B 8 1B 2B
21 22 23 24 25 26 27 28 29 30
Sc Ti V Cr Mn Fe Co Ni Cu Zn
Scandium Titanium Cl i Iron Cobalt Nickel Copper Zinc
44.956 47.88 50.942 51.996 54.938 55.933 58.933 58.693 63.546 65.39
39 40 41 42 43 44 45 46 47 48
Y Zr Nb Mo Tc¢c Ru Rh Pd Ag Cd
Yitrium Zirconium Niobium i i Rhodium Palladium Silver Cadmium
88.906 91.224 92.906 95.94 98.907 101.07 102.906 106.42 107.868 112411
72 73 74 75 76 77 78 79 80
Hf Ta W Re Os Ir Pt Au Hg
Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury
178.49 180.948 183.85 168.207 190.23 192.22 195.08 196.967 200.59
104 105 106 107 108 109 110 111 112
Rf Db Sg Bh Hs Mt Ds Rg Cn
Rutherfordium  Dubnium Seaborgium Bohrium Hassium i it il 1 icil
[261] [262] [266] [264] [269] [268] [269] [272] [277]

Lanthanide
Series

Actinide
Series

Transition

Metal Semimetal

VIIA

14 15 16 17
IVA VA VIA
4A  BA  BA

7 8 ‘
C N (0]

14
Si P | S
Phosphol Sulfur
309 32.0 |

6

Silicon

28.086
32 33 34

Ge As Se |
Germanium Arsenic Seleniuf

72.61 74.922 78.0

51 52
Sb Te

Antimony
121.760

Tellurium

127.6

84
Po
Polonium

[208.982]

STLET

© 2013 Todd Helmenstine
chemistry.about
sciencenotes.org
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OH
Arsenite Arsenate

As(OH); (9.2 and 12.1)

H;AsO, (2.2 and 6.9)
(H3AsO,)

FeAsO,

As(OH),

Eh (volts)

As,S, AsS FeAsS
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Arsen 0og noen interessante fakta

* Properties:
—Arsenic has a valence of -3, 0, +3, or +5.

—The elemental solid primarily occurs in two
modlﬁcatlons

(Yellow arsenic has a specific density of 1.97 g/cm3, ) while

« Grey or metallic arsenic has a specific gravity of 5.73 g/cm3. Grey arsenic is the usual stable form,
with a melting point of 817°C (28 atm) and sublimation point at 613°C. Grey arsenic is a very
brittle semi-metallic solid. It is steel-grey in colour, crystalline, tarnishes readily in air, and is rapidly
oxidized to arsenous oxide (As,05) upon heating (arsenous oxide exudes the odour of garlic).
Arsenic and its compounds are poisonous.

« Element Classification: Semimetallic, forms
oxyanions

- Density (g/cm?3): 5.73 (grey arsenic)

Arsen i haret Norwegian University of Life Sciences 11



Arsen 0g noen interessante fakta

» Sources:
— Arsenic is found in realgar and orpiment as its sulfides,
— As arsenides and sulfaresenides of heavy metals (Fe, Mn),
— As arsenates, and as its oxide.

— The most common mineral is Mispickel or arsenopyrite (FeSAs), which can be
heated to sublime arsenic, leaving ferrous sulfide.

+ Uses:
— Arsenic is used as a doping agent in solid-state devices.
— Gallium arsenide is used in lasers which convert electricity into coherent light.

— Arsenic is used in pyrotechnics, hardening and improving the sphericity of shot,
and in bronzing.

— Arsenic compounds are used as insecticides and in other poisons.

Arsen i héret Norwegian University of Life Sciences 12



Arsenic and some short facts

— Early bronze age: As-bronze
artefacts found in Israelis Judean
Desert (#3000 BC)

— Orpiment (As,S;) was found in
Tutankhamen's tomb

— The preferred poison in the Roman
Empire & Middle Ages & China

— 18t and 19t century: Arsenic
green (CuAsHO;) widely used in
wall papers:= 30 g As/m? (i.e. 3
kg in 100 m?2)

— 19t century-present: As used in
medicines

— 20t century: As pesticides,
herbicides and wood preservatives

Wall paper coloured
with arsenic green

Emperor Guangxu,
poisoned with As

Arsen i héret
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» 2010

the UN declared
access to clean water 7 calls to “Halve, by 2015,

and sanitation the proportion of the population
at Right 'l' without sustainable access

Millennium Development Goal

to safe drinking water
and basic sanitation”

2.6
billion people lack 8 84

access to basic
million people

sanitation (3)
in the world do not have
access to safe
drinking-water (3)

a1 am
al am

According fo the World Health Organization (WHO)
According to the United Nations Development Programme (UNDP)
According to the WHO/UNICEF Joint Monitoring Programme (JMP)

‘The Human Right to W_dter_

Between

50 and 100

liters of water per person
per day are needed The water e
to ensure most basic has to be within

needs (1) . / ]’ ooo

meters from home (1)

Water cost should

not exceed per Collection time
cent of household should not exceed

income (2)
30 minutes (1)

UN-Water Decade Programme on Advocacy and Communication (UNW-DPAC)
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Regions of Zanzibar”
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Cyanide reservoir
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Thigite River

Local transport road
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v

N
Site CNqor Al Ag As Au Cd Co Cr Cu Hg Ni Pb Se Th V] v Zn
mg/| mg/I? ug/l
18 - 363.00 0.7 307.0 0.4 108.00 4583.0 254.2 1670.1 0.5 9962.3 7.80 111.4 33.8 464.5 1.44 434733
19 - 0.28 0.1 1.1 nd 0.01 0.1 nd 1.1 0.4 0.9 0.07 1.0 0.2 0.5 0.98 1.9
21 - 571.00 0.6 | 514.0 0.2 149.00 6390.5 626.4 3443.2 0.3 15603.8 0.56 69.9 93.2 8993 5.26 59215.4
22 - 781.00 1.1 | 8449.0 0.0 224.00 9185.9 9519 4467.0 0.2 22566.6 3.95 94.3 169.2 12634 39.78 94608.1
23 - 0.06 0.0 0.1 nd 0.02 0.1 0.3 0.3 0.1 13 0.02 0.6 0.0 0.0 0.45 14.0
25 - 0.11 0.0 1.7 0.0 0.12 2.6 0.6 2.6 0.1 20.9 0.02 1.6 0.0 3.4 131 9.7
27 nd 0.05 0.2 |1142.0 16 0.26  269.5 nd 2.8 5.9 22.4 0.00 25.9 0.2 0.4 461 17.5
29 0.002 0.00 0.1 | 413.0 10 0.06 319.0 nd 4.1 2.3 12.0 0.00 7.1 0.1 9.1 3.97 6.0
30 - 0.00 0.0 14 0.2 0.01 79.0 0.5 1.0 0.0 3.5 0.01 1.7 0.0 0.0 0.67 1.6
31 0.001 0.02 0.0 8.0 0.2 0.02 30.7 0.3 0.9 0.0 4.5 0.05 1.5 0.0 0.2 1.17 2.4
32 nd 0.01 0.0 131.0 2.7 0.02 2.8 0.6 4.7 0.0 12.9 0.02 43.7 0.0 2.0 2.93 11.8
33 - 0.06 0.1 | 111.0 0.4 0.00 0.8 0.6 5.3 0.5 7.8 0.02 4.3 0.0 12.9 5.74 1.2
34 - 0.03 0.0 0.9 0.2 0.01 0.2 0.4 1.7 0.1 1.7 0.04 0.8 0.0 1.2 3.04 2.0
35 - 0.03 0.1 28.0 0.3 0.00 14 0.7 0.8 0.1 1.9 0.14 11 0.1 0.4 2.60 1.0
36 - 0.04 0.0 0.7 0.2 0.00 0.4 0.5 0.5 0.0 1.0 0.10 0.8 0.1 0.0 0.60 3.6
WHO:
mg/| 0.07 -¢
g/l - 10 - 3 - 50 2000 6 70 10 10 - 15 - 30004
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:-GOLDCORP Responsible mining

%
-

o~

=GOLDCORP

Penasquito Opening - A Celebration of Opportunity

The official opening of the Penasquito Mine, located near the city of Mazapil in the Central
Mexican province of Zacatecas, was quite a party. There was music, spectacle, fireworks
and a cast of dignitaries that included Mexican President Felipe Calderén. READ MORE

Arsen i haret Norwegian University of Life Sciences
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DGT-Disk/Probe
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Resin laget bestar av Fe-oksid som binder P irreversibelt,
Diffusjonsgelen "diffusive gel” stenger ute komplekser
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Resin layer
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Distance into sediment

Figure 1. Schematic representation of a cross section through a DGT device
mn contact with a soil or sediment. Pseudo steady-state concentration gradients are
illustrated for three cases: (a) unsustained, (b) sustained and (c) the general or
partially sustamned case. C, 1s the mterfacial pore water concentration between the
sediment and DGT device.

Arsen i haret Norwegian University of Life Sciences 35



(%]
()
&)
c
Q
(&)
n
()
=
-
Y—
o
>
=
n
S
()
=
o
-]
c
Jo
(@]
(<)
s
o
Z

Arsen i héret




4

ughl

2+

Replicated water samples, all elements without Al

N

Wz
7w

Element

E& Site 1
E= Site 2
E] Site 3
[ Site 5
Site 6

4 m

o

Arsen i héret

Norwegian University of Life Sciences

37



depth, cm

depth, cm

-10

Site 1
mg As/kg
25

5

-15<
-20+
-30+
-40-
-50-

Site 3
mg As/kg
4.

-10

Site 6
mg As/kg

Site 2
mg As/kg

-10-

depth, cm

-15-
-204
-304
-404
-50

Site 5

mg As/kg

-10+

depth, cm

15+
-204
304
40

-50-

depth, cm

depth, cm

-104

0.5

Site 1
Hg As/l

Site 2
ny As/l

1.0 15 0.0 0.5 1.0

-5

0.5

Site 3
ny As/l

-5

depth,cm

Site 5

ng As/l
1.0 15 0.0 05 1.0

15

-154

-5

depth, cm

Arsen i héret

Norwegian University of Life Sciences

38




ﬁ §¢\§1K"

Bafael. flatiss
\wi..i!'.irns!'—!;,
HH S oE




Namlong river

Thailand, Vietnam,

Road
--------- River
= Country border
Laos, Cambodia
——— International Boundary
Road

— River
%  National Capital
City or Town
i 100 200 KM
i 100 200 Miles
S 2007 Gealogy.com

Gull | eret og Arsen i haret

Norwegian University of Life Sciences 40









Site 1 Site 2
mg Askg mg Askg
-104 -104
£ £
< <
g g
2 2
3 3
204 204
-304 -304
Site 3 Site 4
mg Askg mg Askkg
x s X
104 -104
5 5
£ =
a a
2 @
© 204 204
304 -304
Site 5 Site 6
mg Aslkg mg Asikg
% s X
-10 -104
£ £
© <
5 s
=, =
e 3
= 204 © 204
30 -304
Site 8 Site 9 (10 in circle)
mg Askg mg Askg
o
-104 -104
£ £
© ©
£ £
g g
3 3
= 204 = 20
304 -304

depth, cm

depth, cm

depth, cm

depth, em

Site 2

Site 1
g Asl g Asl
2 4 3 8 2 4 3 g U
: H i i o 2 H i 3 I B I
N
§
£
=
5
3
10+ 104
15 Site 3 18 Site 4
g Asl pg Asl
2 4 & 8 2 4 & g
: H : : o i H : i
54 -5
§
£
2
3
3
1o 104
154 154
Site 5 Site 6
g Asl g Asl
2 4 8 2 4 6 8
g H 1 o Z H i i
=
5
§
£ -104
g
3
3
104
154
154 204
Site 8
po Asl [As]
2 4 8
i 1 ' 3=
54
D
=
>
=4
104
1= ———
---
- — --- — —
15 —
C L] L] L] L] L] L] v L] L] v L]
S v DS X b o A O NS ERN2
Sites 1-11

Arsen i héret

Norwegian University of Life Sciences

43




T

==




