
 

 

IWG - ZW-C, Zinnwaldit 

Veranstalter:  International Workinggroup Geostandards (IWG) of the Association Nationale de la Recherche 

Technique, Paris  

Ringversuchsmaterial:  Zinnwaldit ZW-C (Lithiumglimmer) 

RV geschlossen:  1993 – 6 

Literatur:  GEOSTANDARDS NEWSLETTERS, Vol. 18, No. 1, 1994 

Hauptelemente [MA%] 

 CRB RV 1sRV Z-Score 

Na₂O 0,27 0,33 
  

MgO 0,17 0,16 
  

Al₂O₃ 18,33 18,45 
  

SiO₂ 52,97 54.00 
  

P₂O5 0,02 0,025 
  

SO₃ 0,046 0,045 
  

K₂O 7,75 7,72 
  

CaO 0,36 0,37 
  

TiO₂ 0,043 0,05 
  

Fe₂O₃ tot 9,28 9,46 
  

MnO 0,746 0,75 
  

Spurenelemente [µg/g] 

 CRB RV 1sRV Z-Score 

Ba 112 52 
  

Cd 1,3 1,5 
  

Ce 74 97 
  

Cl 43 30 
  

Co 8 2 
  

Cr 47 56 
  

Cu 44 39 
  

F 65900 54500 
  

Ga 104 99 
  

La 32 30 
  

Ni 12 11 
  

Pb 107 80 
  

Rb 8458 8500 
  

Sr 18 17 
  

U 24 20 
  

V 4 6 
  

W 321 320 
  

Y 61 33 
  

Zn 1029 1050 
  



Zr 39 82 
  

Legende 

CRB: Ergebnisse CRB  –  RV: Ergebnisse Ringversuch  --  1s-RV: Standardabweichung Ringversuch 

Z-Score: Differenz des Messwertes vom Mittelwert des Ringversuchs  --  * Wert nicht zertifiziert 



1994 Reponr o¡¡ Z¡ruruwALDtrE ZW-C A¡¡n¡-ysED By Nlrurry-
Two GIT-IWG Men¡ern-LasoRArontes

K. GOVINDARAJU', Ivan I{UBESKA, and.I'oInas PAUTERT'

'CNRS. Centre de Rcchcrches Pótrographir¡ucs ct
Céoclri miques, B I'# 20, 54-50 I Vandoeu vre- Nancy, lìrance

zczech 
Gcological Survey, Klarov, P.O. Box 85, ll8 2l

Praguc l, Czcch Republic

Within a short period of cne ycar (Novenúer 1992-
October 1993), ninety-two IWG-Membcr Iaboratories
have been able to characterize the chcmical cornposition
of a candidatc reference sanr¡rle, Zinnwaldite ZW-C, a
I-i-rnica, reputed difäcult to analyse because of its high
contenls of F a¡rd rare alkali elenlents and of the pres-
ence of refractory rninerals. 'Ihanks to the help of 163
analysts fronr the 92 laboratories, it has been possible to
assign working valrres for 20 nrajor and ntinor etcnrenLs
including the rare alkali elements aird for 43 trace
clements; all the working valt¡es receive the status of
recommended values, except IIrO; CO2, LOI, Cl and S.
It is, indeed, a rare success for such a difTicult sample!

Thc collaborative study of Zinnwaldite ZW-C was
launched in November 1992 and it lasted for one year. For
us, it is really an i¡nmcnse pleasure to statc that ninety-two
IWG Member-Laboratories have participatcd, with suc-
ccss, in the chemical characterization of ZW-C, a sample,
which from the start was considered to be a "difïìcult"
sample to analyse because of its high contents of F and rare
alkali elements and also to be a troublesome one to dissolve
because of thc presence of refractory minerals such as
cassiterite, wolf¡amite and topaz. Despite thesc unfavor-
able first impressions, 163 analysts have contributed 1090
results on major and ¡ninor clcrnents including Li2O and F
and 1700 results on trace elements. Before proceeding
further, we wish-tuextend here our grateful thanks to all
these disinteresfed analysts and to their Laboratory Manag-
ers. It is also gratifying to notc that most of these analysts
continue to participate willingly and rcgularly in almost all
IWG geostandards projects.

The following pages are arrangcd in four principal
scctions

- Sarnple processing
- Presentation of cornpilcd data
- E,valuation of c<lrnpiled data
- Iìinal remarks.

All synrbols and abbreviations uscd in the main tcxt,
Tablcs and Appendices are groupcd in Table l. ln addition,
Table I prcsents an index to thc pagc numbcrs of Tables and
Appendiccs.

SAMPLE PROCESSING

Most of the IWG reference samples havc been entircly
processed by thc CRPG. With time, the piocessing of
candidate reference samples is also becomilrg an intcrna-
tional co-operation. The Zinnwaldite ZW-C is the firsr
example of a serics of samples to follow which have becn
prepared in other countries. The preparation of a zinnwaldite,
a Li-mica, was pro¡rosed by lvan Rubeõka of the Czech
Geological Survey in July 1989 as a companion sample to
the two nricas prcpared by the CRPG in 1967- 1968: Biotite
Mica-Fe and Phlogopite Mica-Mg (l).

f)escription

The Zinnwaldite has bcen prepared by the Czrch Geo-
logical Survey from the classical tin-tungsten deposit of
Cinovec (Zinnwald) in thc Czech Republic. The ore de¡rosit
is situated in northern Bohemia about I I km NNE of the
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prcscnted in blocks, cach block scparatirrg one clctncnt

fronr the [ollowing orre.

Each linc of data contains four segmcnts. Thc firs(

segnlent contains thc clcment/sanrplc irrforntatiorì; the scc-

ond scgrncnt prescnts thc concentration of tltc clcmcnt (o/o

or pprn) and thc third scgrncnt slrows how it was <Jctcrrnined

rvitlr a thrce-lctter code, cxplairred in thble I . The last

segment points to the laboratory nurnber irr three cligits,
listed in Appenclix I; thc lowcr casc lcttcr attached to tlìc
laboratory numbcr gives additional infonnati<ln on the

analyst(s) or rnodil"ications ol' tlte analytical nìcth(xl.

Wherever possible, each block of data begins with a lirre

heading loaded with thc name of ele.¡ncnt, its working valuc

and tlre nu¡nbcr of data compilcd for that element. Thc line
heading in boldface prcsen(s the recornmcnded valuc and

in normal style the proposcd value.

BVAT,UATION OF COMPII,ED DAlA

Our way of evaluating conrpilcd data has cvolved with
tinre and exJrcrience and it has bcen explaincd in prcvi<lrrs

rcports (ex. 2); it is essentially statistic to start with but tends

to bccome subjectivc in the end with analytical knowledgc
overruling statistical fìgurcs. A fullcr discussion of this
topic, with case studies by several "gcostandardists", can bc
hrund in a reccnt book (3).

For statistical evaluation, a spreadshect software (Excel)
was used. Excel rnacro programs have bcen devcloped for
calculating and tabulating automatically, from "raw" data,
statistical paramcters such as Xa, s, sk, M, MG, Xp, Xgeo
and Xcrn. Such calculations are made not only on thc total
set of data (TT) but also on the sub-sets of data obtained by
different groups of analytical methods. Mainly, robust
central values such as M, MG, Xp, Xgeo and Xcm, calcu-
lated forTT and for individual groups of methods (AA, CC,
FX, MN, SR SG, SM, SP) shed some light on the vicinity
of the true value. Xpcv was calculated when the number of
data permitted it and the Xpcv was oltcn assigned as the
wörking value. In some cases, the Xpcv of only two or three
chosen methods was assigncd as the working value and, at
times, only one CV (usualty, M or Xcm) or even one simplc
value can come to be chosen as the best valuc.

Tables 7 to 8 contain the statistical pararneters calculatcd
respectively for major and minor elemcnts and for trace
elements. Readers interested in their own personal evalua-
tion of compiled data can use these pararncters; they can, of
course, process also the whole set of data with their proper
statistical f ools or seek help from the case studics mentioned
earlier (3).
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'l'able 9. Zin¡lwalditc ZW-C. Working values, recorn-

rnendcd valucs in bold face and proposed values in ilalic.ç

Major and lninor clcmcnls

9nWVN

'l'race clcrncn(s

SiO2

AI2O3

Ire2O3

FcO

MnO
Mgo
CaO

NazO

K20
'l'iO2

P2Os

Il20+
H20-
Co2
F

t.i2O
Itb20
CszO

54.00
18.4s

1.30
7.34

0.97

0.r6
0.3'l
0.33
7.72
0.0s
0.025

L46
0.42
0.24
5.45

2.43
0.93
0.028

8t
88
28

33

I fx)
88

92

87

9,5

85

57
24

23
8

35
44

75

5t

ppûì

As
lla
Bc
B¡

Cd

Cc

CI
Co
Cr
Cs

Cu
Dy
Er
Eu

F
Ga
Gd
ilf
l{o
l-â
Li

l-u
M<t

Nb
Nd
Ni
Pb

Pr

Rb
s

sb
Sc

Sm

Sn

Sr
Ta
Tb
Th
TI

T'm

U

w
Y

Yb
Zn
Zr

I0t.673
lcss O= F 2.3

Subtotal
SnOz

7nO
'l'xOy

99.3"t3

0.16s
0.13
0.2

28

82
t469

3l
52
35
l5

1.5

9'l
30
)

56
260
39

9.2
6.7

0.04
54s00

99
4.7

9.7
2

30
24300

2.2

4.3

198
25
It
80

9.5

8500
300

4.2
42

6.6
1300

17

82
1.2

43
34

1.6

20
6

320
33
l4

1050
82

T'O'[AL 99.8ó8 2673

N

28

56

30
t3
t6
50

7

44

84

-5 I

ó0
23
t9
r9
3-5

37
23

25

22
52
M
30
28

53

54

53
24

75

il
t9
46
33

28
64
23

27

46
t3
t9
37

38
28
36
36

82
55

FczOr T
LOI

9.46
2.3

85
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N - Number of compiled data

TxOy - other trace elements as oxides

Note: All the major, minor
and trace elemcnts are rec-

ommcnded, except H20,
CO2, LOl. Cl and S.
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l00l I Institut Fresenius, XFR-[ abor, l{agcnauer Street 15,

6200 Wiesbaden, Germany
lal Il.P. Schafer
lCodeslBFX, DFX

10021 CRB Analyse Service G¡nbI{, Bahnhofstrassc 14, W-
3414 Hardegsen, Gernrani
lal W. Vogel, S. Pierdzig, E. Benncr
lCodeslBIrX, DFX

10031 MINTEK, Council frrr Mineral Technology, Privatc
Bag X3015, Randburg 2125, South Afirica
lal 13.J. Ring
lCodcsl AAA, ASM, BFX
lNoteslSM. ICP-MS

10041 'Ihc Open University, f)cpt. of Fanh Sciences, Walton
I{all, Milton Kcynes, MK7 6AA, GBR, England
lal P. Potts, P. Webb, J. Watson
lCodesl BFX, DFX

10051 Centrc de Recherches Archéologiques Módiévalcs,
Université de Caen, F-14032 Caen Cedex, France

lal D. Dufounlier
lCodeslASR ASB CCG, CCK, CCT, ECc
lNoteslSB ICP-AES

10061 Johannes Gutenberg-Universität, lnstitut für
Gcowissenschaffen (FB 22), Saarstrasse 21, Postfach 3980,
D-6500 Mainz, Germany
lalK. Kritsotakis
lCodeslASP. BSE ECG
lNoteslSE ICP-AES

10071 Anamet Services, St. Andrews Road, Avonmouth,
Bristol BSI I 9JP, England
lalC.R. Jackson, J.C. Smittr
lCodeslAAA

10081 The Univ. .of Sheffìeld, Dept. of Earth Sciences, Beau-
mont Building, Brookhill, Sheffield S3 7I{F, England
lal R. Kanaris-Sotiriou
lCodeslBFX, DFX, ECG

10091 Institut für Mineralogie und Lagerstättenlehre,
Techniche Hochschule, Susterfeldstrasse 22, D-5100
Aachen, Germany
lal V/.L. Plüger, G. Deissmann
lCodeslBFX, DFX, ECG

APPBNDIX I. LISI' OF CONTRIBUTING LABORAI'ORIES

l0l0l COGEMA, Direction des Services etFiliales Minières,
BP 7 1, 87250 BessinesÆlarteme, France

lal P. Tranquard

lCodeslAAA, ACT, ASP, ASB CIC
lNoteslSB ICP-AES

l0lll Inst. de Investigacioncs Electricas, Apartado Postal

47-5, Centro, Cuemavaca, Morelos 62000, Mexico
lal G. Iz.quierdo
lCodesl BIîX, ECG

l0l2l Inst. of Rock & Min. Analysis, Chinesc Academy of
GeologicaI Scicnces, 26 Baíw anz.huang Dajic, Beijing, P.R.

CHINA
lalY. Ming
lCodesl AAA, ACT, ASM, ASB B FX, BSM, BSB CCG, CIS,
CSM, CSE DFX, ECG
lNotesl SM, ICP-MS; SB ICP-AES

l0l3l Laboratory#013

l0 I 4l Techniche Universiteit, Interfaculty Reactor Institute,
Mecklweg 15,2629 JB Delft, Thc Netherlands

lalF.M. Van Veen

lCodcslEMN

l0l5llnstitute of Geological Experiment of Anhui Prov-
ince,47 Wuhu Road, Hefei, Anhui, P.R. China
lal Sun Nai Kun
lCodeslASR BFX
lNotesl BFX, the results by BFX are in fact the mean of BFX
and wet chemical Analysis.

1016lGEOCISA Geotecnia y Cimentos, [¡s Lianos de

Jercz l0 y 12, Coslada28820, Madrid, Spain
lal C. Romero

lCodeslASB BSP

lNoteslSB ICP-AES

l0l7l Earth Resouices Center, University of Exeter, l-aver
Bld., North Park Road, Exeter EX4 4QE, England
lall. Stone

lCodeslBFX, DFX, ECG

l0lSlUniversita di Padova, Dipt. di Min. e Petrologia,
Corso Garibaldi 37; 35100 Padova, Italy
lal G.P. De Vecchi

lCodesl AAA, ACT' CIS



RMS
RMS

(rel.-%)
Min MeanMax

0,17 2,56,91 6,34 6,59
0.014 5,30,29 0,25 0,27
0,008 4,80,18 0,16 0,17
0.06 0,3018,42 18,27 18,33
0,11 0,1353,10 52,82 52,97
0.003 150,022 0,016 0,020

0,056 0,042 0,046 0,006 12

10 244349 24
0,o2 o,237,77 7,72 7,75
0.002 0.560,37 0,36 0,36

39 33 35 5,92
0.001 2,20,045 0,042 0,043

4B 1 2,3 54
10556 43 47

74597485 7436 0,2821

0.03 0,279,29 9,23 9,28
21 0 I 7 95

1121216 10
4461 35 I 20

1 033 1 025 1029 0,333
0,801104105 103

2,9 1,7 2'3 0,3 14

I 261B42 31

3,8 0,8 2,5 0,8 31

8466 8450 8458 0,087
173181523
5,9461

39
6B

40
59

36 3,81

0,461194196 193
'1,33,4 0,1 1,4 57

1 631 1565 1592 17 1,1

1,0 412r5
262 245 251

4,7 0,4
1,64
7,0B112119 103

6 2024 3242
74B9 66 11I

2,5 96
6 36

5

22
0

9

3

16

1,5 9024 0
6569 62 3,12

336 308 321 2,27
5,40,11151,6 1,4

109 104 107 1,62

25 20 22 5,41

Ringversuch ZINNWALDIT ZWC der GIT-IWG

Ergebnisse CRB Analyse Service GmbH

Elemenl / Meß-
Oxid programm Unit IWG-values

F POWDER Gew.-% 5

Na2O OXIOUANT Gew.-% 0

OXIOUANT Gew ot-to 0 1 6

Al2Og OXIOUANT Gew.-% 1 45

SiO2 OXIQUANT Gew,-% 54 00

P?OS OXIQUANï Gew,-%

SO3 OXIQUANT Gew,-%

CI POWDER 30

KzO OXIQUANT Gew.-% 7 72

CaO OXIQUANï Gew.-%

Sc OXIQUANT 42

TiO2 OXIQUANT Gew.-% 05

V OXIOUANT 6

Cr OXIOUANT 56

Mn OXIQUANT 7500

Fe2O3 OXIQUANT Gew.-% 46
Co OXIOUANT 2

Ni OXIOUANT 11

Cu OXIOUANT 39

Zn OXIQUANT 1 050
Ga OXIQUANT 99

Ge POWDER

As OXIQUANT 31

Se POWDER

Rb OXIQUANT 8500
Sr OXIOUANT 1 7

Y OXIOUANT 33
Zr OXIOUANï 82

Nb OXIOUANT 198

Cd POWDER 1,5
Sn POWDER 1 300
Sb POWDER 4

Cs POWDER 260
Ba OXIOUANT 52

La OXIOUANT 30

Ce OXIOUANT 97

Pr OXIQUANT I
Nd OXIOUANT 25

Sm OXIOUANT 6 b

Ta POWDER 82

W POWDER 320

H POWDER

Pb OXIQUANT 80

Bi POWDER 15

U OXIOUANT trdg 26 1B 24 3 13 20
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