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Turmalin (skoryl) — NaFe?*;Al;(BO;);Si;O45(OH),
Muskovit — KAI,(Si;Al)O,,(OH,F),



Bor (téz boér), chemicka znaCka B, (lat. Borum) je 5.
nejlehCim prvkem. Vyskytuje se ve dvou modifikacich —
amorfni a kovové. Kovova modifikace patfi mezi velmi

tvrde latky.
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Nazev bor je odvozen od mineralu, ze
kterého byl v r. 1808 izolovan.

Borax, Na,B,0,+10H,0 (tetraboritan
sodny dekahydrat), evaporit, nazev
pochazi z arabského buraq — bily.

B vazan na borosilikaty: mineraly ze sk.
turmalinu (~3 hm. % B), svétlé slidy (napf.
boromuskovit; ~2,8 hm. % B).

Prirodni bor (sB) obsahuje cca 19,9 %
stabilniho izotopu 1°B (lehky B s 5
neutrony v jadre) a 80,1 % stabilniho
izotopu "B (téZky B se 6 neutrony v
jadre).

Borax :
Na-RiO '\“')1 quH_

0

ra Py



Bor — frakcionace .&

Velky rozdil mezi vahou izotopl °B and "B mlze vést k vyznamné
frakcionaci izotopu B diky fadé geologickych procesu.

Frakcionace izotopu B mezi taveninou/fluidy a mineralni fazi zavisi na
stupni koordinace (velikosti koordinacniho Cisla) mezi B-O a na teploté
(matematicky model - Rayleigh equation).

B muze v ruznych fazich vystupovat v trigonalni a tetragonalni koordinaci
s kyslikem (Blr = 0,01A, ¥r = 0,11A).

Lehéi izotop 1°B je pfednostné zabudovavan do faze s vy$Sim
koordinaénim ¢&islem, zatimco "B preferuje fazi s nizSim stupném koord.

Turmalin preferuje "B (I®IB; vyjimeéné “IB); muskovit preferuje 1°B
(41B); metamorfni fluida pfednostné odnaseji 11B; vodné/hydrotermalni
roztoky [nizké pH B(OH); vs. vysoké pH B(OH),]
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(Searles Lake borax)
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Chemicka separace B pomoci ionexu (k
rozkladu vzorku nutné taveni s K,CO,) a
nasledné stanoveni izotopového slozeni B
pomoci

1) multikolektorového hmotnostniho
spektrometru s indukCné vazanym
plazmatem (MC-ICP-MS; jako B* ionty).

2) hmotové spektrometrie s termalni
ionizaci (TIMS): N-TIMS s BO?# ionty
P-TIMS s Cs,BO?* ionty

In situ analyza mineralu s B pomoci

SIMS (hmotnostni spektrometrie
sekundarnich iontu - B; i‘.

ostfelovani primarnimi ionty 60-)
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INTRODUCTION

Although the first boron isotope measurements of natural materials were made over 30
years ago (McMullen et al., 1961), boron isotope geochemistry did not receive the attention
given to other stable isotope systems in use at this time. Some boron isotope data have been
reported in the Russian literature (e.g. Esikov and Esikova, 1974), but it is difficult to
assess the relevance of these data as there are no values for international standards and the
accuracy and precision of the analytical methods are uncertain. A major reason for the
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Abstract

Over the last twenty years applications of the boron isotope system have
expanded from the analysis of boron-rich phases (e.g.. tourmaline, borates) [
to include other materials with low B concentrations (e.g.. carbonates,
basaltic glass). The accurate and precise determination of the boron isotopic
composition of geological materials is however a difficult task, particularly

for those where boron ds present in low-concentration. For solution
methods, this difficulty arises principally from the near ubiquitous level of
boron contamination in most standard clean laboratories. the light mass of

the element, the occurrence of only two stable isotopes, and the large mass
difference between them. For in situ approaches, such as secondary-ion
mass spectrometry, additional difficulties arise from the restricted avail-
ability of well-characterized reference materials, from surface contamina-
tion. from limited precision in low-concentration samples. and limitations

in reproducibility in high-concentration samples that may partly arise from
small-scale heterogeneities in the analyzed materials. Nevertheless, a
variety of novel techniques, strategies and methodologies have been
developed over the past two decades to meet these challenges. We describe
here some of these developments and focus on those that we feel are going
to play a major role in the growing use of the boron isotope system in the
earth and planetary sciences in decades to come.
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% Izotopové slozeni rezervoart B

e

Adsorpce '°B(OH), na marinni jilové mineraly, biogenni kalcit a alterovanou oc. kdru

Seawater Pelagic sediments Volcanic arcs
B: 4.5 ppm B: 80—160 ppm B: 3—-600 ppm
§11B: +39.5 %o S11B: —6.6 10 +4.8 %o §11B: =7.2 10+7.4 %o

A A A
$&

melt
generation

........ Lo,

Altered oceanic crust
B: 1-104 ppm ‘
011B:—5.0 to +25.0 %o

WQ,
S

Fresh MORB
B: <1.5 ppm
O11B: —4.0 %o
Mantle
B: <0.1 ppm
011B: —10.0 %o

Nejnovéji uvadéna hodnota pro zemsky plast/MORB je -7 %o 5''B



ozeni rezervoaru B

Continental Crust

-10 £ 2 %o

45

. S-type granites
40 & volcanic rocks
3 ] Mean: -10.7
30 Median: -11.1

' s.d.: 3.8
25 ] n=179

Frequency

24 -20 -16 -12 -8 -4 0 4 8 12
(b) S11B (%)
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V priibéhu evaporace je '°B(OH),” pfednostné zavazovan do evaporitl (karbonaty,
sulfaty) a rezidualni solanky jsou obohacovany o "B (az +70 %o &''B).

Nonmarine salts Marine salts
Nonmarine brines Marine brines
Evaporation /
Nonmarine water Bl Seawater

I I I I I I I I I I I
-30 -20 -10 O 10 20 30 40 50 60 70

511B
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"B (%o0)
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% lzotopové slozeni rezervoaru

: T

B

Material SUB(%0) [B] (pg/g)  References
MORB-source mantle -7 %1 0.065 Chaussidon and Jambon (1994)
—10+£2 0.010— Chaussidon and Marty (1995)
0.015
7.1 £0.9 0.060 Marschall et al. (2017)
Primitive mantle -7+ 1 0.25 £ 0.10 | Chaussidon and Jambon (1994)
—10£2 0.090 Chaussidon and Marty (1995)
7.1 £0.9 0.173 Marschall et al. (2017)
Continental crust —10£3 10 Chaussidon and Albaréde (1992)
—944+04 I Marschall et al. (2017)
Upper continental crust —8.8 43 Kasemann et al. (2000)
Modern seawater +39.54+0.3 4.5 Spivack and Edmond (1987)

+39.61 £0.04 nd. Foster et al. (2010)
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