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A B S T R A C T 

This document describes in an abridged fashion the work which was performed 
in the JRC-Ispra laboratories for the objective "Standards and reference 
materials" during the year 1974. Besides a technical support to the BCR 
secretariat in Brussels concerning the indirect action, an important laboratory 
activity took place in several fields: 
— taking part in the setting up of various reference methods and expertising for 

the various services of the Commission; 
— analysis of several compounds for certifying their composition and/or their 

purity (electrolytical Cu, 0 2 and N 2 in metals, precious metals in Cu, 
coke, atmospheric dust, trace elements in animal, vegetable and coal 
matrices; 

— setting up the equipment and first trials for the determination of 
viscosity and thermal conductivity of solids and liquids; 

— continuation of the work in the technological field (friction, fault 
detection by ultrasonics, toughness). 

This report has besides an annex concerning the state of development of the 
data bank on reference materials and their users. 
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I sp r a , F e b r u a r y 12th,1975 
HL/cf -00800/1975 

STANDARDS AND REFERENCE SUBSTA NC ES 

P r o g r e s s Repor t for 
1974 

In 1974 our l abora to r i e s developed and extended the ac t iv i t ies 
officially under taken during 1973 */, and at the same t ime a s s e m 
bled equipment m o r e specifically suited to the needs of a p r o g r a m 
me which is highly demanding from the point of view of p rec i s ion 
and accuracy . While continuing their exper imenta l work, var ious 
spec ia l i s t s of the I sp ra Es tab l i shment , occasional ly supplemented 
by spec ia l i s t s f rom the Geel Es tab l i shment (Belgium), made a s igni
ficant contribution to the definition of a broad European p r o g r a m m e 
to be c a r r i e d out in national l abora to r i e s ( indirect action) and Com
miss ion l abora to r i e s (direct act ion). 

F u r t h e r m o r e , those respons ib le for the "Standards and Reference 
Subs tances" objective put a g rea t deal of work into the definition of 
new act ivi t ies for the JRC Pet ten Es tab l i shment (Netherlands) . 
This work has based on: 

1) The conclusions drawn from the genera l enquiry on needs for r e 
ference m a t e r i a l s 2) 

2) The recommendat ions made during the Round Table d iscuss ions on 
"Reference m a t e r i a l s for organic chemis t ry 3) 

3) P r e l i m i n a r y or ienta t ions proposed by the Working Sub-groups 
"Analyses of organic p roduc t s " 4), " p l a s t i c s and r u b b e r s " ^ ' and 
" P e t r o l and al l ied p roduc t s" 6) 

4) The need of var ious Serv ices of the Commiss ion for technical expe r 
t ise in the field of pe t ro leum produc t s , foodstuffs, c o s m e t i c s , e t c . 

The JRC has proposed to en t rus t Pe t ten with activity of the "Standards 
and Reference Subs tances" type, but m o r e specifically devoted to che
mica l ana lyses and m e a s u r e m e n t s of p rope r t i e s of organic m a t e r i a l s . 
The corresponding documents were subsequently submit ted to the Genera l 
Adivi so ry Commit tee ^' and to the Advisory Commit tee concerned with 
the Management of the BCR P r o g r a m m e °K Following the r e c o m m e n 
dations made by these Commi t t ee s , the Commiss ion t r ansmi t t ed a for
ma l proposi t ion to the Council ^ 'which, if it is accepted, will lead to the 
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di rec t action being re inforced by a staff of the o rde r of 15 m e n / y e a r , 
not including in f ra s t ruc tu re . 

While awaiting the appearance of more detai led r e p o r t s , t h e p r e s e n t do
cument briefly descr ibed the r e su l t s obtained during 1974, specifying 
the role played by seve ra l spec ia l i s t s of the JRC, in defining the 
" indi rec t ac t ions" to be executed in public and pr ivate national labo
r a t o r i e s . Moreover , with each act ivi ty, one can see in how far our 
l abora tory work has been technically in tegrated into a network of far 
g r ea t e r range . 

We have divided into five ac t ions , each of which includes a cons i 
derable number of subjects , the work of I sp ra personne l engaged fully 
or par t ia l ly in this objective: 
-Support to the BCR s e c r e t a r i a t 
-Support to the Serv ices of the Commiss ion 
-Reference m a t e r i a l s and chemical analys is 
-Reference m a t e r i a l s and physical p rope r t i e s 
-Reference m a t e r i a l s and technological p rope r t i e s 

REFERENCES 
1) Communication(in print ing); see a lso P r e p r i n t of 7 /2 /74 H L / c f - 0 0 8 0 0 / 

3091/3 
2) Repor t EUR 4886 d, f, i, n, e, (1972) 
3) Proceeding of the meeting of 20 /2 /74 , doc. BCR/39/74 of 19. 3 . 74 
4) Draft minutes of the meet ing of 25 /9 /74 , doc. B C R / l 0 2 / 7 4 of 3 /10 /74 
5) Draft minutes of the meeting of 3 /10 /74 , doc. BCR/ l 03/74 of 9 /12 /74 
6) Draft minutes of the meet ing of 14 /11/74 , d o c . B C R / 6 / 7 5 of 1 0 / l / 7 5 
7) CCG 137 r ev . 1 plus appendixes 
8) E U R / C - I S / 5 8 5 / 7 4 , e , f of 7 /10/74 
9) COM (74) 2200 final plus the appendixes of 18 /12/74 . 
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1. SUPPORT TO THE BCR SECRETARIAT 

As has a l ready been mentioned in a previous r e po r t , var ious 
staff m e m b e r s and spec ia l i s t s of the JRC a r e devoting al l or some 
of the i r t ime to the act iv i t ies which r each far beyond the boundaries 
of thei r Estab l i shment . 
Thus it is that , according to the i r individual competences , these spe 
c ia l i s t s t ake ca re of s e c r e t a r i a t s a n d / o r lead Working Group and Sub
Groups , whose composi t ions and scopes have been only slightly modi 
fied since l a s t y e a r . 
On the other hand, new groups of national exper t s were set up during 
I974 within the f ramework of indi rec t act ion, and the JRC, lacking ava i 
lable qualified personne l , is very poorly r e p r e s e n t e d in t hese . 

In addition to the above, var ious act iv i t ies of genera l i n t e r e s t have 
been going on during the yea r : 

Guide Book for a d d r e s s e s for u s e r s of re fe rence m a t e r i a l s 
Data Bank on re fe rence m a t e r i a l s and organisa t ions involved in thse 
products 

Information Bulletin 
Applied s t a t i s t i c s 

1.1 . Guide Book for a d d r e s s e s (Maurandy C. ) 

Following l imi ted dis t r ibut ion of a provis ional edition, our se rv i ce s 
incorpora ted improvements and dis t r ibuted something like 2. 000 copies 
of the f i r s t edition of this document ' . 
According to the reac t ions a l ready rece ived , this guide book s e e m s , on 
the whole, to have been well rece ived , and we a r e a l ready planning for 
the end of 1975 or ea r ly 1976, the compilat ion of and improved and upda
ted second edition. Needless to say, work on gathering the n e c e s s a r y 
m a t e r i a l s has a l ready s t a r t ed . 

1. 2. Data Bank (Maurandy C. , Bertolo C. ) 

With the idea of one day sett ing up an Information Bureau in the f ra 
mework of the BCR, the I sp ra Serv ices have under taken to compile a 
compute r i sed data bank, which could eventually be linked up with a E u r o 
pean te le information network (action COST II). This bank has been the 
subject of an in te rna l r epo r t *■*■) of which a slightly rev i sed vers ion can 
be found in Appendix I. Undertaken in 1973, the compilat ion of this 
t hesau rus (keywords and bank s t ruc tu re ) has been continued into the 
f i r s t half of 1974. Subsequently, and relying on the ques t ionnai res of 
the genera l enquiry and the pharmaceu t i ca l enquiry , 1330 objects of the 
c l a s s AAAD ( addresses of suppl ie rs and u s e r s of re fe rence m a t e r i a l s ) 
have been m e m o r i s e d (punch c a r d s , and magnet ic tapes) . 
As from the month of June, and basing our work on the technical documen
tat ion in our possess ion , we have prepa red and fed in 4. 330 objects of 



the c lass AAQY. This c lass includes , in a codified form, the techni 
cal c h a r a c t e r i s t i c s of re fe rence m a t e r i a l s as well as the names of thei r 
manufac tu re r s and d i s t r i b u t e r s . 

In addition, 180 objects of the c lass AA8K, have been recorded ; 
they involve the n a m e s , a d d r e s s e s , functions and other c h a r a c t e r i s t i c s 
of national e x p e r t s , par t ic ipat ing in the development of the BCR act ion 
(members of the ACPM, the Working Groups and S u b - Groups , e t c . . ) 

During 1975 the memor i s a t i on of the data a l ready in our posses s ion , 
will continue with updating whenever n e c e s s a r y , and the improvement 
of ce r ta in detai ls of the p r o g r a m m e which should facil i tate exploitation 
of the bank, and make the presenta t ion of the r e su l t s c l e a r e r . Also 
envisaged for 1975 is the sett ing up of d i rec t l ia ison between a t e r m i n a l 
at B rus se l s in the BCR s e c r e t a r i a t , and the I sp ra computer . It will 
thus be possible to study, both in the ha rdware and software s e c t o r s , 
the possibi l i ty of a r emote dialogue between the bank and the u s e r . 

1.3. Information Bulletin (Mosselmans Nicole) 
12) After examining the second mock-up p resen ted by the I sp ra 

Services in June 1974, the ACPM recommended , during i ts second 
meeting 13) that the BCR should publish, as ea r ly as poss ib le , a s i m 
plified vers ion of this bulletin, including in pa r t i cu l a r : 
- information on the var ious act ivi t ies being c a r r i e d out within the f ra 

mework of the BCR (direct and indi rec t action) 
- information on the manifestat ions involving act ivi t ies linked to those 

of the BCR 
-bibl iographic l i s t s , if possible detachable , including the r e f e r ences 

and s u m m a r i e s of publications dealing with the p repara t ion , c e r t i f i 
cation, and ut i l isat ion of re fe rence m a t e r i a l s 

-an annual index of the bibliographic l i s t s which have a l ready appeared 
in the bulletin. 

The f i r s t i s sue will include, amongst other things, a s e r i e s of a r t i 
cles descr ib ing the a i m s , organisa t ion and work in p r o g r e s s or in p r e 
parat ion in the f ramework of the BCR. Only in a second stage will 
there be any plans to supplement this bulletin with scientific or techni 
cal a r t i c l e s concerning, for the moment , re ference m a t e r i a l s and m e 
thods. By ea r ly 1975, it is hoped to form an Editing Commit tee , com
posed of r ep re sen ta t ives of the Genera l Direct ions concerned, who 
will supervise the operat ion as a whole. 

While awaiting the s e t t i ng -up of this s t r u c t u r e , the I sp ra Serv ices 
have a l ready studied seve ra l mock-ups of this bullet in, defined a d iagram
me of the operat ions to be c a r r i e d out, and es t imated the n e c e s s a r y 
r e s o u r c e s (see Annexes II and II bis) and se lected roughly 600 r e f e 
r ences and s u m m a r i e s of publicat ions, taken from the compilat ion of 
about 55 reviews and per iodica ls and from 24 " a b s t r a c t s " and d e s c r i p t i 
ve bulletins (between 2. 000 and 3.000 rev iews) . The compiled l i s t of 
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these documents is given in Annex III. 

It is abvious that we a r e s t i l l far from covering al l the l i t e r a tu re 
which might be of i n t e r e s t to the BCR act ion, and that some ag reemen t 
will have to be made with national organisa t ions to enlarge our field 
of act ion. F u r t h e r m o r e we have es tabl i shed a l i s t of a l ready se lected 
r e f e r e n c e s , and have gone on to p re l imina ry t e s t s of the use of the KWIC 
sys t em for the automat ic es tab l i shment of these l i s t s , and the per iodica l 
editing of the se lec ted r e f e r e n c e s . These l i s t s will enable u s , m o r e o v e r , 
to verify whether or not the same re fe rence has been en te red twice. .% 
Without descr ib ing the KWIC sys tem in deta i l , s ince it is so well known , 
we will only mention that the l is t ings enable u s , by means of "significant 
w o r d s " taken from the ti t le a n d / o r content of the se lec ted documents , 
to identify rapidly a re fe rence of i n t e r e s t to the u s e r , and appear ing in 
this or that number of the information bullet in. Since these l is t ings a r e 
only in Engl ish , we have to t r ans l a t e into this language al l the t i t l e s , sum
m a r i e s , and "significant w o r d s " of the documents pr in ted in other langua
ges . 

We hope that 1975 will see , together with the continuation of document 
se lect ion, an improvement in the p resen ta t ion of the l i s t ings , a s impl i 
fication of the ut i l isat ion of the "significant w o r d s " , and the edition of a 
p r e l i m i n a r y cumulative l i s t of the se lec ted r e f e r e n c e s . 

1.4. Applied Sta t i s t ics (J. L a r i s s e ) 

The s t a t i s t i ca l act ivi t ies concern mainly applicat ions and development 
of designs of exper iments in o rde r to define and to p ropose , if poss ib le , 
the use of the bes t s ta t i s t i ca l methods in this field. 
During the yea r 1974, two main act iv i t ies have been developed. 

1 . 4 . 1 . Theore t i ca l Studies on the actual ly exist ing methods to be handled 
in o r d e r to a s sume the bes t se rv ice to the u s e r s 

It can be shown that the c l a s s i ca l ana lys is of va r iances cannot be 
used because one of the mathemat ica l base hypothes is , the equality of 
v a r i a n c e s , is not verif ied in mos t c a s e s . Consequently, we have deve
loped and used an in t e rcompar i son technique based on the so-ca l led 
Aspin-Welch tes t . The re ex is t s other poss ib i l i t ies which have been 
d i scussed briefly during the f i r s t meet ing of the Working Group "Sta
t i s t i ca l P r i n c i p l e s " held in B r u s s e l s the 14th of May 1974. A second 
meet ing ctevoted-töoa more detai led d iscuss ion on the different approa
ches proposed is foreseen . Roughly speaking it can be concluded that 
the Aspin-Welch technique is as valid as the other methods . However, 
if some further information can be gathered from the probabil i ty d i s t r i 
bution of the m e a s u r e m e n t e r r o r s , this information can be used to i m 
prove the s ta t i s t i ca l ca lculus . The prob lem would be to es t imate the 
"cos t " of this information. 

1 .4 .2 . Applications of the BCR technique 

Until now, the Aspin-Welch technique has been d i scussed and used in 
each of the following working groups : 
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a) Work in connection with the Eur iso top Bureau; deter rnination_o_f_02 

in non- fe r rous me ta l s 

-meet ing of the cha i rmen of the working groups O/Cu, O / P b , O / Z r , 
12/2/74 

-4th meeting of the working groups O/Cu, O / P b , O/Cu Desox, 5 /3 /74 
-4th meeting of the working group O / Z r , 4 and 5 /6 /74 (Lar i s se ) 
-4th meeting of the sub-group "Charged par t i cu les and photons V"; 

5th meeting of the working group o / c u , 26 and 27 /11 /74 . 

b) Determinat ion of " C o m m e r c i a l " e le ments_ in ore_ sample_s_ and i m p u r i 
t ies in e lec t rolyt ic coppe_r 

-meet ing of 21 /5 /74 
-meet ing of 1/10/74 

c) Work in connection with environmenta l pollution p rob lems (Girardi) 

-meet ing of the 7 and 8/10/74 ( L a r i s s e - F a n g m e y e r - H a e m e r s ) 

d) Work in connection with the DG XV : working_ group_ f or case ins _and 

case ina tes 

-meet ing of the 10/9/74 

e) Work in connection with the fer t i l izers group_of_I._S._O. 

-October 1974 ( L a r i s s e - H a e m e r s ) 

f) Ex te rna l activity : shor t consultation about the BCR technique from 
experts" of~Ü7N".Ï. C . H . I . M. (Associazione per 1' Unificazione nel 
se t tore de l l ' indus t r ia chimica - Milan); 3 and 4 /10 /74 ( L a r i s s e -
F r a n g m e y e r - H a e m e r s ) . 

1 .4 .3 . Difficulties 

The technical difficulties r a i s ed can be summar i zed in three point: 

a) The s ta t i s t i ca l r e su l t s have to be in te rp re ted at each step of the 
calculus and d i scussed within the working groups . Due to the very 
large number of s ta t i s t i ca l analysis to be per formed and the ve ry 
smal l number of s ta t i s t ic ians at d isposal , it is obvious that , even 
if we use in a l l cases the Aspin-Welch technique, the different s t eps , 
and in pa r t i cu la r , the las t one, i . e . the cer t i f icat ion p rocedure , can
not be followed as it would be. The best way to drop this difficulty 
is to explain, by means of a shor t s e m i n a r , the deep meaning of a 
s ta t i s t ica l analysis and, in pa r t i cu la r , of the cer t i f icat ion p rocedure . 
This seminar is planned for the next months . 
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b) As we have said above, somet imes it could be in teres t ing to use 
some further in format ion on the dis t r ibut ion of the m e a s u r e m e n t 
e r r o r s . It is not foreseen to work sys temat ica l ly in this d i rec t ion. 

c) A very l a rge number of theore t ica l s ta t i s t i ca l p rob lems r a i s ed up 
during the f i r s t meeting of the working group "Stat is t ical P r i n c i p l e s " . 
Some of them can be eas i ly solved, the o thers need much more man
power . 
Consequently, due to the actual poss ib i l i t ies in manpower it cannot 
be expected to face and to solve these difficulties in the next future. 
But according to our opinion, the mos t impor tan t and most profi ta
ble p r o g r e s s to be rea l ized actually in the f ramework of the BCR 
s ta t i s t i ca l act ivi t ies would be a more deep knowledge of the s ta t i s t ica l 
concepts from the side of the group l e a d e r s . 

1 .4 .4 . Publicat ions 

- "S ta t i s t i ca l Activi t ies in BCR", Fangmeye r , H a e m e r s , L a r i s s e 
Eu ra tom Repor t to be published 

-"BCR Sta t is t ica l Technique", Fangmeyer , H a e m e r s , L a r i s s e 
7th Mate r i a l s Symposium in Ga i the r sburg , Maryland, organized by the 
NBS presen ted by Gi ra rd i . 

1 .4 .5 . F u r t h e r works 

- F u r t h e r applications and development of designs of exper iments (in 
pa r t i cu la r Tribology applications) 

-Organizat ion of a shor t seminar on bas ic s ta t i s t i ca l concepts useful 
for BCR 

- P r e p a r a t i o n of the next meeting of the "Stat is t ical P r i n c i p l e s " working 
group. 

REFERENCES 
10) ISP-1973-01,RM-1973-001 
11) EUR/C- IS /385 /74 , f of June 1974 
12) BCR Information, Vol. 0, Number 0, March 1974 
13) "Record of the 3rd meet ing of the ACPM", I spra 24-25 June, 1974 

d o c . B C R / 7 5 / 7 4 , 18 July 1974 
14) see G. F a t t o r i , F . Astigiano C E E - J R C - I s p r a , P r o g r a m Descr ipt ion 

S e r i e s , "KWIC / C a r o n t e , A. Package for multiple handling/editing 
of a l i s t of inf o r m a tion". 
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2. SUPPORT TO THE COMMISSION'S SERVICES 

2. 1. Analytical Methods for Pes t ic ide Residues in Plants and Vegetables 
(Versino Β. ) 

A final vers ion of the EEC method for determining pest ic ide r e s i 
dues in plants and vegetables has been prepa red in such a way that it 
s u m m a r i z e s al l the consis tent and inconsis tent data obtained in the 
course of various i n t e r l abora to ry analys is campaign. 
A select ion of analyt ical methods has been done which can be used as 
al ternat ive to EEC method because their validity was checked through 
collaborat ive analyses by different l abo ra to r i e s . In other words the 
final goal is to provide a guidebook for the analys is of pest ic ide r e s idues 
including some chapte rs dealing with genera l procedures (applicable to 
al l the methods) and a s e r i e s of analyt ical methods (presented in a s tan
dard form) each one with the per t inent application field. 
The same c r i t e r i a will be applied to the analyt ical methods actually 
under development i o r determining pest ic ide r e s idues in animal foodstaff 
(milk, eggs , meat , e tc . ). 
As far as the ins t rumenta l development is concerned, a paper has been 
presen ted at the IUPAC 3rd Internat ional Congress (Hensinki, July 39, 
1974) on the opt imisat ion of a select ive gas ch romatograph ic detec tor 
(dual flame photometr ic detector) developed in J R C  I s p r a l abo ra to r i e s 
in I97I . The fea tures of this detector a r e fully descr ibed in a peper in 
p r e s s on "Chromatographia" . 

2. 2. Analysis of F e r t i l i z e r s (Serr ini G. ) 

As a continuation of the activity descr ibed in 1973 year r epo r t , 
EEC and BSI methods for f e r t i l i z e r s analysis have been checked to 
a s c e r t a i n the feasibil i ty of adopting and diffusing them as ISO r e c o m 
mended p r o c e d u r e s . To achieve this goal an i n t e r l abora to ry campaign 
analys is has been launched for Nitrogen (nitrate form) dete rmina t ion 
in f e r t i l i ze r s with the cooperat ion of 9 l abora to r i e s (4 from United 
Kingdom, 4 from Italy in addition to the JRC I sp ra ) . 
As far as the total nitrogen (13—22%) determinat ion is concerned both 
methods showed to be equivalent, all the data being in the range of 
* 1% r e la ted to the mean value. Detailed information a r e given in 
doc. I S O / T C / 1 3 4 / S C 4/WG 1 (CEE) 49, discussed in the course of the 
ISO meeting held in London on October 1974. 
Four different analyt ical techniques have been employed for ni t r i c 
nitrogen determinat ion i. e. grav ime t ry , t i t r i m e t r y with Potent iometr ie 
endpoint determinat ion , spect rophotometry and select ive e l e c t rode s . 
However the 2 e lec t rochemica l techniques have been cons idered only 
for tes t purposes . In the N2 concentrat ion range < 2 . 5  10% a lmos t 
all the data were found to be sca t t e red within ~2% re la t ive to the genera l 
mean value. A close examination of the var ious in terferences affecting 
the accuracy of the methods is actually in p r o g r e s s . 
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2. 3. Analysis of Surfactants (Se r r ini G. ) 

With the a im of extending to non-ionic surfactants the di rect ive 
a l ready es tab l i shed for the ionic ones , the OECD working group (to 
which a JRC I sp ra r ep resen ta t ive is joined) has reviewed al l the m e 
thods p resen t ly available for de termining the biodegradabil i ty of these 
p roduc t s . These methods seem to be successful ly applied to a l l but 
a r e s t r i c t e d family ( noni l phenol type) of surfactants and, apar t from 
minor modif icat ions, a r e s imi l a r to those included in the d i rec t ive and 
valid for anionic sur fac tan ts . 

2 .4 . Lead and Cadmium r e l ea se from glazed c e r a m i c tableware (Rossi G. ) 

In the course of 1974 extensive analyt ical work has been c a r r i e d out 
for de termining Lead a n d Cadmium r e l e a s e from c e r a m i c tableware 
through the "cold t e s t " p rocedure (24 hours leaching with 4% acet ic acid 
at room t empe ra tu r e ). Direc t de terminat ion of Pb and Cd a r e c u r r e n 
tly per formed on the Tes t solution by flame (for high concentrat ion l e 
vels) and f lameless (low concentra t ion level) a tomic absorpt ion s p e c t r o s 
copy. As a r e su l t of the exper ience gained in this field technical sup
por t has been given to the working group "El iminat ion of Technical Obsta
c les to t rade - Lead and C a d m i u m r e l ea se f rom ce ramic t ab leware" in 
the f ramework of the activity of Genera l Direc t ion X I / A / 2 , for the p r e 
para t ion of a draft p roposa l for d i rect ive on this subject. 
Moreover the J R C - I s p r a l abora to r i e s have been en t rus ted to study the 
feasibi l i ty of sett ing up a "hot t e s t " to which over-proof c e r a m i c tab le 
ware should be submit ted or of es tabl ishing a re la t ionship between 
the cold and the hot t e s t s . This work will be done in the course of the 
yea r 1975. 

2. 5. Cosmet ics (Elimination of technical obs tac les to trade)(Sandroni S. ) 

In the f ramework of the di rect ive on "Cosmet ic P r o d u c t s " a s e c r e 
t a r i a t support has been given to the working group "Analytical Methods" 
dealing both with chemical and biological methods . To this working 
group some 30 r e s t r i c t e d subcommit tees belong each one charged to 
develop a specific analyt ical method for a se lec ted problem. 
In the course of 1974 two meet ings of the working group took place on 
May 21st-31s± (8th meet ing doc. Xl /426 , 74) and an November 25th-27th 
(9th meet ing , minutes not yet avai lable) . As a r e su l t an ag reemen t has 
been reached unanimously on the following i t ems : 
- sampl ing p rocedures for a e ro so l s 
-analy t ica l methods for Zn and thyophenate, oxalic acid and alkaly n i 
t r i t e s in cosmet ic products 

Two more meet ings have been planned for 1975. 

2 .6 . Class i f icat ion, Labell ing and Packaging of Dangerous Substances 
and Prepara t ions (Mosselmans G. ) 

During I974 the ac t iv i t ies were concentra ted on the following three 
branches of the sec tor : 



14 

- r ev i s ion of the Council Direct ive 67/548 (5th amendment) and his 
annex 

-p repa ra t ion of the final proposal for the di rect ive paints , varn ish ing , 
printing ink and s imi la r products 

-p repara t ion of the final proposal for the di rect ive pes t ic ides 

2 . 6 . 1 . Council Direct ive n°67/548 

This Direct ive r ega rds the classif icat ion, the labelling and the 
packaging of dangerous pure subs tances . In ag reement with the dec i 
sion of the Council, the Commit tee for adaptation of d i rec t ives to the 
technical p r o g r e s s was c rea ted . Afterwards the Commit tee has adopted 
his in ternal regulat ion. 
The working group has decided to rev i se the annexes of the Di rec t ive . 

Annex III: Nature of the specia l r i s k s attaching to dangerous substances 
Annex IV: Safety advice concerning dangerous chemica l subs tances 
Annex II : Symbol to use 
Annex I : L is t of dangerous substances classif ied in the o rde r of the 

atomic number of the e lement mos t c h a r a c t e r i s t i c of their 
p r o p e r t i e s . 

Actual State of Works 
-Revision of annex III and IV is finished. The final redact ion is on hand. 
-Due to the grea t difficulties for the harmonisa t ion of the symbol at in
ternat ional level the working group has decided to change nothing at the 
actual annex II . He suggests the Commiss ion to contact other i n t e r 
national organisms (ISO-UNO) to study together harmonisa t ion of symbols . 

Contribution of the J R C - I s p r a 

P repa ra t i on and drafting of the technical annex following the con
clusion of working group 's d i scuss ions . 

2 . 6 . 2 . Paints and Varn ishes 

Actual State of Works 
The final proposal of the Direct ive is being wr i t ten and will be 

t r ansmi t t ed to the Council during F e b r u a r y 1975. 

Contribution 
Draft of the technical annex (list of substances and definition of 

the l imits of concentrat ion which requ i re the labelling of the p r e p a r a 
tion) based on the data given by Industry Represen ta t i ve s , the different 
cha r ac t e r i s t i c s of substances (chemical , physical and toxicological) and 
the conclusion of the different meet ings of the working group. 
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2 . 6 . 3 . Pes t i c ides 

Actual State of Works 

The final proposa l of Direct ive was submitted end of December to 
the Council . 

Contributions 

Draft of the technical annex (list of the substances and definition 
of the l imi ts of concentrat ion which requ i re the labelling of the p repa 
rat ion) . This was made following the same p r o c e s s that is used for 
paints and v a r n i s h e s . 

The JRC par t ic ipat ion consis ts in p repar ing the documents which 
a r e r equ i red for wri t ing the technical annexes ( r e sea rch of the c h a 
r a c t e r i s t i c s of the substances used in the p repara t ions countersigned 
by the Direct ive) and the final edition of those annexes somet imes with 
t rans la t ion of the technical e x p r e s s i o n s . 
To make these works , we have jointed 15 mee t ings . 

2. 7. Nomencla ture of the Common Customs Tariff (Capobianchi S. ) 

A provis ional inventory was pr inted in July 1974 with the help of 
the CETIS computer (doc. GUD/661/74) . 
It r ep roduces the o rgan ic -chemica l demonimations of the var ious 
i t ems appearing in the divisions and subdivisions of chapter 29 of the 
Joint Customs Tariff together with explanat ions. 
It is composed of four s ingle- language volumes (French, German , 
I tal ian and Norwegian) each one with a cus toms ' c lassif icat ion for each 
product and one volume repeat ing the same denomination in the four langua
ges . 
The inventory in each language covers some 7. 100 denominations 
(5600 products and 1500 synonims). On 2 5 / l 0 / l 9 7 4 the Commiss ion 
granted the pe rmi t for publishing this provis ional document. After 
co r rec t ion of a few m i s t a k e s , the final ve rs ion got pr inted end of De
cember 1974. 
In l ia ison with the var ious se rv ices of headqua r t e r s , the opportunity 
was examined to link the p re sen t EEC listing sys tem on chemical p r o 
ducts with other l ist ing sys tems (chemical a b s t r a c t s amongst o thers ) . 

Es t imat ions for 1975 

The external publication of the final document should take place in 
May 1975 and an addendum should be added end of 1975. It is a lso 
foreseen to add to this group the inOrganic products and those of the 
Nimexe. 
All act ivi t ies for the management of the Cus toms ' Union a re c a r r i e d 
out in close cooperat ion with the Luxembourg s e r v i c e s , the U.K. public 
se rv ice and with the help of technical personnel from Pet ten. 
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2. 8. Par t ic ipa t ion to the mos t impor tant Meetings 

B. Vers ino 
D. G. VI - Pes t ic ide re s idues 24-25 June 1974; 12 November 1974, 
B r u s s e l s 

G. Se r r in i , G. Rénaux 
ISO working group "Analysis of f e r t i l i z e r s " 14-15 October 1974, London 

G. Se r r in i 
OECD -work ing group "Biodegradabil i ty of su r fac tan t s" 28-29 F e b r u a 
ry; 4-5 July 1974 - B r u s s e l s 

S. Sandroni 
D. G. XI - Cosmet ic Produc t s 29-31 May; 25-27 November 1974, 
Brus se l s 

G. Ross i 
D.G. XI - Pb and Cd r e l e a s e f rame c e r a m i c tableware 25-27 Septem
ber 1974, Brussels" 

G. Mosse lmans 
Yellow book: five meet ings 
Paints and va rn i shes : three meetings 
Pes t i c ides : seven meet ings 
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3. REFERENCE MATERIALS AND CHEMICAL ANALYSIS (G. Ross i ) 

In the 1973's year ly r epo r t , the or igin and the a im of the p r o g r a m 
me as well as the choice of the re fe rence m a t e r i a l s fami l ies , for which 
the work summar i zed in this pa ragraph has been c a r r i e d out, have been 
desc r ibed . Consequently this r e po r t deals with the p r o g r e s s accompl i 
shed in 1974 in the previously se lec ted ac t iv i t i e s . However some new 
topics have been introduced for which in t roductory r e m a r k s a r e a lso 
included. The select ion of these new projec ts is in genera l connected 
with the recommendat ions exp res sed by the var ious working groups 
or has been or iginated by the c loseness with other r e s e a r c h p r o g r a m 
m e s under development in the J . R . C. - I s p r a . 

3 . 1 . MR for N o n - F e r r o u s c o m m e r c i a l o r e s and e lec t ro ly t ic copper 
(in.,connection with the indi rec t action) 

3 . 1. 1. Pb , Sn, Zn and Cu o re s 

No further work has been ca r r i ed -ou t in this field. In fact a 
p r e l im ina ry a s s e s s m e n t and s ta t i s t i ca l t r ea tmen t of all the analyt i 
cal data from the l abora to r i e s par t ic ipat ing to the analys is campaign 
had to be done to a s c e r t a i n whether a second round of analys is would 
be n e c e s s a r y or a p re l imina ry cert i f icat ion could be i ssued . A m e e 
ting of al l the par t ic ipat ing l abora to r i e s being scheduled for the begin
ning of 1975, a decision on this ma t t e r will sonn be taken. 

3. 1. 2. E lec t ro ly t ic Copper 

With the exception of the e lements Zn and Sn, al l the impur i t i es 
cons idered for the analys is campaign have been analyzed by applying 
different analyt ical techniques. In par t i cu la r : 

Sulfur : as an a l te rna te to the combustion followed by differential 
conduct imetry , whose r e su l t s were included in the 1973 r epo r t , spectro
p h o t o m e t r y de terminat ion of H2S produced by the dissolution of the 
s ample , Sulphur oxydation to S O 4 " and subsequent reduction to S~~ 
has been c a r r i e d out. The mean value of 20 determinat ions (6 ppm -
1. 07 (G»)) is coincident with the previously r epor t ed r e su l t (6 ppm -
0.54 ( ^ ) ) . 

Nickel : Ni determinations have been c a r r i e d out both by f lameless 
a tomic absorpt ion spec t rome t ry and spec t rophotomet ry after the 
separa t ion of the base e lement by e l ec t ro ly s i s . The m a t e r i a l depos i 
ted on the anode has been dissolved and the solution added to the pu r i 
fied e lec t ro l ized solution. 2. 3 ppm of Ni (c5= 0. 33) has been found, 
as a mean value of ten de terminat ions by the f i rs t technique; 2 ppm 
(mean value of two determinat ions) were found by spec t rophotometry . 

Lead; the separa t ion procedure descr ibed for Ni has been used a lso 
for Pb. The final de terminat ion by f lameless a tomic absorpt ion 
spec t rome t ry led to the value of 1.9 - 0. 13 ppm ( 6 ) as a mean value 
of 8 de te rmina t ions . 



Antimony: two different analytical methods have been applied for 
Sb determinat ion i. e. : 
- chemica l separa t ion of Sb in hydrochlor ic solution by isopropyl e ther 
and spect rophotometry of the ch loroant imoni te - rodamine complex; 

- coprecipi tat ion of antimony hydroxide together with other t r ace e l e 
ments by means of sodium hydroxide using Lanthanum as c a r r i e r and 
f lameless atomic absorpt ion spec t rome t ry . 
The re su l t s obtained by the two techniques respec t ive ly 0.37 - 0. 08 ppm 

(10 determinat ions) and 0.45 * 0. 12 (5 de terminat ions) a r e in close 
ag reemen t with the previously repor ted data from nuclear act ivat ion 
analysis (0.436 ± 0. 019). 

Bismuth: the copre cipitation enr ichment p rocedure used for Sb proved 
to be effective also for Bi. The s tandard addition method for the quan
titative determinat ion by f lameless atomic absorpt ion spec t rome t ry 
led to a mean value of 0. 53 * 0. 15 ppm Bi (5 de te rmina t ions) . 

Silver: A new s e r i e s of m e a s u r e m e n t s has been c a r r i e d out by nuclear 
activation through a chemical separa t ion procedure (based on Dowex 
1 x 8 ion exchange and SnCK inorganic exchange columns) and Nal (Tl) 
mult ichannel spec t rome t ry . The mean value of 13 de terminat ions 
(8. 77 * 0. 3 ppm) is in fairly good agreement with the value (7. 6 - 0. 56 
ppm) given by flame Atomic Absorpt ion Spec t romet ry . Fo r this l as t 
technique no enr ichment procedure or chemical separa t ion has been 
found to be n e c e s s a r y . 

Tel lur ium: 0. 124 - 0. 014 ppm of Te have been de te rmined as mean 
value of 14 m e a s u r e m e n t s by nuclear activation ana lys i s . 

I from the Te and Te decay is ex t rac ted with benzol from 
the sample solution after the addition of NH4I as c a r r i e r . 

Arsen ic : As determinationshave been c a r r i e d out by nuclear act ivat ion 
analysis after the separa t ion from the Cu base by means of a Dowex 
5 0 x 8 ion exchange column. The mean value of 14 de terminat ions 
(2. 07 i 0. 12 ppm) is consis tent with the previously repor ted value ( 1 . 8 -
0. 21 ppm) obtained by spect rophotometry . Exceedingly high blank 
values prevented to obtain consis tent data by flame of f lameless a to 
mic absorpt ion spec t rome t ry . 

3. 2. Reference Mater ia l s for N o n - F e r r o u s Metals (in connection with 
indirect action and Eur i so top activity) 

3 . 2 . 1 . Determinat ion of gases in meta l s 

Oxygen determinat ion in non- fe r rous meta l s 

The resu l t s obtained in 1973 on Pb , Cu (oxygen-free and deoxi
dized) and Zr (500 and 1000 ppm) have been d i scussed at the meet ings 
held in Brusse l s on March 5 and June 4 - 5 , 1974, together with those 
from the other cooperating l abo ra to r i e s . 
As a resu l t a cert i f icate for oxygen content could be i ssued for these 
samples . Deta i led information on the analyt ical method used, on the 
analyt ical data and on the cert if icat ion procedure a r e given in the 
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E u r i s o t o p Office p u b l i c a t i o n I T E 79 , 80 , 81 and 82. 
In the c o u r s e of 1974 m a i n e f fo r t s have b e e n d i r e c t e d t o w a r d s the 
s e t t i n g up of v a c u u m fus ion m e t h o d s for oxygen d e t e r m i n a t i o n in 
W (P t b a t h , 1900°C) i n d u s t r i a l Cu ( g r a p h i t e c r u c i b l e 1450°C) and 
P b ( g r a p h i t e c r u c i b l e , 1 1 5 0  1 4 5 0 ° C ) . In the c a s e of i n d u s t r i a l P b 
the a g r e e m e n t a m o n g the r e s u l t s so fa r a c h i e v e d i s such t ha t the 
e s t a b l i s h m e n t of a c e r t i f i c a t e can be r e a s o n a b l y p lanned for 1975. 
(Mee t ing h e l d in B r u s s e l s on N o v e m b e r 27, 1974). 
A s e r i e s of d e t e r m i n a t i o n s h a v e b e e n c a r r i e d out on i n d u s t r i a l Cu 
by H ? r e d u c t i o n . The va lue of 135 * 3 . 1 p p m O a s a m e a n of 20 
d e t e r m i n a t i o n s i s in c l o s e a g r e e m e n t with t ha t s e l e c t e d for the p r o 
v i s i o n a l c e r t i f i c a t e (138 - 7 p p m ) . 

N i t r o g e n d e t e r m i n a t i o n in r e f r a c t o r y m e t a l s 

The Kje ldah l m e t h o d h a s b e e n a p p l i e d for d e t e r m i n i n g n i t r o g e n 
in W and T a . A s the m e a n va lue of 1 0 d e t e r m i n a t i o n s 4 . 8 * 1.5 
and 1 1 . 0 i 2 p p m h a s b e e n found for the two m e t a l s r e s p e c t i v e l y . 
H o w e v e r t ak ing in to a c c o u n t the v e r y l a r g e d i s c r e p a n c i e s e x i s t i n g 
b e t w e e n the a n a l y t i c a l da t a of the c o o p e r a t i n g l a b o r a t o r i e s a g e n e r a l 
r e v i s i o n of the whole p r o g r a m m e invo lv ing the d e v e l o p m e n t of new 
m e t h o d s h a s b e e n d e c i d e d . A s a c o n s e q u e n c e the Kje ldah l m e t h o d 
h a s b e e n t e m p o r a r i l y d i s c o n t i n u e d b e c a u s e of the low c o n c e n t r a t i o n 
of Ν in th .ese m a t e r i a l s and of the di f f i cu l t i e s a s s o c i a t e d with the 
d i s s o l u t i o n of the s a m p l e . T e s t s have b e e n c a r r i e d out by v a c u u m 
fus ion on W in d i f f e r en t e n v i r o n m e n t a l c o n d i t i o n s (P t b a t h , 1900° C, 
P d flux and Ni f lux, 1650° C . ) with the a i m of a c h i e v i n g the c o m p l e t e 
r e l e a s e of n i t r o g e n . The a c c u r a c y a c h i e v a b l e a t p r e s e n t c a n be 
c o n s i d e r e d s a t i s f a c t o r y for i n d u s t r i a l p u r p o s e s . 

3 . 2 . 2 . D e t e r m i n a t i o n of noble m e t a l s in Cu 

As a f u r t h e r d e v e l o p m e n t of the p r o g r a m m e on the a s s a y of t r a 
c e s of noble m e t a l s , four Cu s a m p l e s con ta in ing r e s p e c t i v e l y 12 
and 1. 2 p p m P t and 12 and 1. 2 p p m P d (nomina l v a l u e s ) have b e e n 
p r e p a r e d by B C M N  G e e l and d i s t r i b u t e d to a l l the c o o p e r a t i n g l a 
b o r a t o r i e s for the a n a l y s i s . 
As fa r a s the J R C I s p r a l a b o r a t o r i e s a r e c o n c e r n e d f l a m e l e s s 
A t o m i c A b s o r p t i o n S p e c t r o s c o p y and n u c l e a r a c t i v a t i o n a n a l y s i s 
have b e e n a p p l i e d u s i n g the c h e m i c a l s e p a r a t i o n p r o c e d u r e s d e s c r i 
bed in the 1973 r e p o r t . The e x p e r i m e n t a l r e s u l t s , which wi l l be 
d i s c u s s e d in a m e e t i n g to be h e l d on F e b r u a r y 17th, 1975, a r e c o l 
l e c t e d in the fol lowing t a b l e ( m e a n v a l u e of 6 d e t e r m i n a t i o n s ) . 

NAA S a m p l e 
P d 1 2 p p m 
P d 1. 2 " 
P t 12 " 
P t 1. 2 " 

1 1 . 8 t 0. 
1. 25 I 0. 
11.83? 0. 
1.22 - 0. 

I 
99 
09 
I J 
05 

^AAS 
1 2 . 3 ΐ 
1.17 t 
1 1 . 5 θ | 
1. 13 -

1. 06 
0. 09 
0. 65 

0. 1 

1 2 . 3 5 t 0. 3 
1. 19 -, 0. 08 
12. 00 t 0 .61 
1.43 - 0. 11 
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Moreover the 1000 ppm Pd and 100 ppm Pt samples have been 
analyzed by nuclear activation ana lys i s . The value of 93 . 67 ppm Pd 
and 95.41 ppm Pt which have been found fall well in the range covered 
by the cooperating l abora to r ies (99. 86 "t 10 and 99. 38 - 10 r e s p e c t i v e 
ly) and a re in close ag reement with the previously repor ted F l a m e l e s s 
atomic absorpt ion data. 

3 . 3 . Reference Mater ia l s for F e r r o u s Metal lurgical Produc ts 
(in connection with indirect action) 

3 . 3 . 1. Reference Mater ia l s for Coke Powder 

On the basis of the recommendat ions formulated by the working 
group "RM for meta l lu rg ica l fe r rous p roduc t s" (7th meet ing January 
9th 1974, doc. E u r / C - I s / l 04/74) an analyt ical i n t e rcompar i son c a m 
paign having the a im of certifying the composit ion of four coke samples 
has been launched, the JRC- I sp ra l abora to r i es being included among 
the cooperating l a b o r a t o r i e s . The samples have been p r epa red by the 
Br i t i sh Carbonization R e s e a r c h Associa t ion-Wingerwor th U. K. under 
the supervis ion of Dr. H. C. Wilkinson, and dis t r ibuted to some 25 e u r o 
pean labora to r ies including JRC- I sp ra . 
The various p a r a m e t e r s to be cer t i f ied, i . e . m o i s t u r e , ash , carbon, 
hydrogen, ni t rogen, sulphur, ch lor ine , phosphorus in ash , have been 
determined in the JRC labora to r i e s as reques ted , through widely accepted 
and well defined analyt ical p rocedures (ISO R 687, ISO R 1171 and ASTM 
D 271 methods) . Table I collects the per t inent analyt ical r e su l t s so far 
obtained. 
A p re l iminary d iscuss ion of the r e su l t s of this analys is campaign will 
p resumably take place ea r ly in Spring 1975, when all the data from 
other cooperating l abora to r i e s will be on hand. 

3 . 3 . 2 . Reference Mater ia l for Coal Samples 

With the s e c r e t a r i a t support of the JRC- I sp ra a project is c u r r e n 
tly under study by the working group for the p repara t ion of re fe rence 
ma te r i a l s for coal (minutes of the 9th meeting , May 15th 1974, doc. 
AC/cf-00800/3393, 74). As soon as stabili ty tes t will be completed 
(actually in p r o g r e s s at Ruhr Kohle A. G. -Essen) a decision will be 
taken on the p a r a m e t e r s to be de termined and cert i f ied. Major and 
t race e lements de terminat ions both in coal and ashes can be r e a s o n a 
bly scheduled to be requ i red in 1975. To this scope the work ac tua l 
ly in p r o g r e s s at JRC on NBS coal samples (see under 3 .6 .2 ) can be 
considered of grea t help from the analyt ical point of view. 

3 .4 . Reference Mater ia l s for Inorganic Chemical Produc t s 

3 . 4 . 1 . Reference Mater ia l s for Organo-Meta ls 

Since the genera l inquiry on the needs of re fe rence m a t e r i a l s , 
c a r r i e d - o u t in 1972 , had shown the in t e re s t of some l abo ra to r i e s for 
reference samples for determining inorganic impur i t i e s and addit ives 
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in pe t ro leum produc ts , a more exhaustive inquiry has been c a r r i e d -
out among the 17 l abora to r i e s who expres sed needs for new or bet
t e r re fe rence m a t e r i a l s . 
As a r e su l t only 6 l abora to r i es gave an answer and among these 5 claimed 
to have no more p rob lems concerning the meta l lo -o rgan ic compounds. 
The remain ing labora tory s t r e s s e d some difficulties assoc ia ted with 
the unstabi l i ty of the NBS Si compound, when diluted at very low con
cent ra t ion , and with the solubility of the NBS Fe and V compounds. 
Taking into account that at the p resen t a large choice exis ts of c o m m e r 
cially available meta l lo -organ ic compounds (about 40 e lements ) and 
of s eve ra l s e r i e s of blended s tandards for de termining t r ace meta l s 
in oi l , one can conclude that it would be i r r e a l i s t i c to s t a r t with work 
in this field. Poss ib ly , stabili ty l imitat ion of these compounds p a r t i 
cular ly at low concent ra t ions , together with compatibil i ty and solubi
lity studies could r e p r e s e n t the main objective. 

3 . 4 . 2 . P r epa ra t i on and Charac te r i za t ion of High Pur i ty Acids 

In connection with the recommendat ion given by the working group 
"RM for inorganic chemical p roduc t s" (minutes of the 6th meet ing, 
F e b r u a r y 21st, 1974, GR/cf-00800/3153) , feasibil i ty studies have been 
s t a r t ed with the a im to produce , on a labora tory sca le , high puri ty 
m i n e r a l acids by the sub-boil ing dist i l lat ion technique. 
P r e l i m i n a r y t e s t s a r e being ca r r i ed -ou t on HNO3 using quartz v e s s e l s . 
F l a m e l e s s a tomic absorpt ion spec t rome t ry is planned to be most ly 
used for quantitative de terminat ion of t r ace m e t a l s . 

3. 5. Reference Mater ia l s for Envi ronmenta l Pollution Studies 

3 . 5 . 1 . Reference Mater ia l s for Airborne Pa r t i cu l a t e s 

As a consequence of the p r o g r a m m e s ta r t ed in 1972 for the develop
ment of analyt ical technique for the quantitative de terminat ion of en
v i ronmenta l pol lutants , an in te r l abora to ry compar ison analys is has 
been launched on a batch of a i r par t i cu la tes (about 600 gr) collected 
during win te rs of var ious yea r s from 1962 to 1972 by the Provinc ia l i. 
Labora to ry for Air Pollution of Milan. 
The a im of this campaign, to which some 38 european and a m e r i c a n 
l abo ra to r i e s have par t ic ipa ted , was mainly to cha rac t e r i ze the s a m 
ple as fully as possibly , to evaluate both the potential i t ies and the a c 
curacy of the var ious analyt ical techniques, and to a sce r t a in the fea
sibili ty of certifying the chemical composit ion par t ia l ly or totally in 
such a way to use this sample as re ference m a t e r i a l for further appl i 
cation in the same fields. 
In table II a r e l is ted the analyt ical techniques used by the var ious la 
b o r a t o r i e s . As far as the JRC- I sp ra l abora to r i es a r e concerned, 
nuclear act ivat ion, X- r ay f luorescence , flame and f lameless a tomic 
absorpt ion , emiss ion spec t roscopy, flame photometry, combustion 
techniques and wet chemical methods have been employed for the most 
of the e lements l i s ted in table III. 
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A meeting has been held in I spra on July 10th, 1974 with the p a r t i c i 
pation of most of the cooperating l abora to r ies to discuss the analy
t ical data obtained. 
As a resu l t of this meeting the following conclusions can be drawn: 

1) A good agreemen t has been found by the var ious l abora to r i e s using 
different analyt ical techniques for the e lements Ca, Mn, F e , Na, 
and Zn . 

2) The data on some 10 elements (including the most significant f rom 
ecological point of view As, Al, Cu, C, Sb and Hg) look r a the r pro 
mising and a further agreemen t can be reasonably expected through 
a refinement of the analyt ical methods . 

3) Doubtful r e su l t s have been presen ted for the e lements Ni, V, Pb , S, 
F , Ti, Cd, Cr and Sn. For these e lements deep revis ion of the ana
lytical procedures must be c a r r i e d  o u t . 

4) The feasibil i ty of prepar ing a RM for environmenta l purposes s e e m s 
to be asce r t a ined and further in te r l abora to ry compar i son analysis , 
on this as well as on other samples is recommended . 

3. 5. 2. Charac te r iza t ion of Mercury Compounds 

In connection with environmental prob lems , m a s s s p e c t r o m e t r i c 
studies have been ca r r i ed ou t on m e r c u r y organocompounds whose 
impor tance does not need to be o v e r s t r e s s e d . To achieve this goal a 
s e r i e s of s ime t r i c and a s i m e t r i c m e r c u r y compounds has been synthe
t ised namely: dimethyl m e r c u r y , diethyl m e r c u r y , d i n p ropy l m e r c u 
ry , dinbutyl m e r c u r y , di isobutyl m e r c u r y , d i n  amy l m e r c u r y , 
d i p an i sy l m e r c u r y , dipchlorophenyl m e r c u r y , di p to ly l m e r c u r y , 
dipni t rophenyl m e r c u r y , dio to ly l m e r c u r y and diphenylethyl m e r 
cury. For this f i rs t six compounds m a s s spec t ra at var ious excitat ion 
conditions have been obtained in view of their qualitative and quanti ta
tive determinat ion . 

3 . 6 . Cooperation with the National Bureau of Standards 

Within the f ramework of this cooperat ion whose scope has been 
discussed in 1973 r epo r t , the following p r o g r e s s has been accompli
shed. 

3 . 6 . 1 . Determinat ion of Major and Trace Elements in Bovine Liver 

The work on this SRM has been completed. Ca determinat ions 
have been ca r r i ed ou t by flame atomic absorpt ion spec t roscopy using 
10% La as re leas ing element to suppress Ρ i n t e r f e rences . The obtained 
value of 128. 3  6 . 8 ppm is in close agreemen t with both the previously 
repor ted nuclear activation value (125 ppm) and the NBS pre l imina ry 
data (123 ppm). 
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Direc t determinat ion of Ag on the solid sample have been per formed 
by f lameless atomic absorpt ion spect roscopy using aqueous solutions 
as re fe rence s tandards and the s tandard addition technique. The 
value of 0. 087 ppm thus obtained is .somewhat higher than the p r e l i 
mina ry value given by NBS (0. 065 ppm). On the other hand the d i s 
solution of the sample led to exceedingly high blank values preventing 
to obtain consis tent data. 

3 . 6 . 2 . Analysis of Coal Samples 

The work on SRM 1631 (sulphur in coal) has been completed and 
all data forwarded to NBS. A new cert i f icate for the 3 samples (A, 
B,C) has been i s sued by NBS including the analyt ical data obtained in 
the JRC I spra l a b o r a t o r i e s . 
As supplementary information Pb and Hg determinat ions c a r r i e d  o u t 
on the f i r s t two samples (A and B) have been also included in the c e r 
tificate (see Annex IV). 
Sulphur determinat ions have been c a r r i e d  o u t also by neutron ac t iva
tion analys is (Cerenkov counting of Pb ^ formed by the neutron S 
(η, ρ) ^ P32) after a separa t ion step on an acidic AI2O3 column. 
However apa r t from sample A, r e su l t s somewhat lower than the Escka 
combustion technique have been obtained. 
Consequently these data could not be used for cert if icat ion purposes . 
P r e l i m i n a r y determinat ions have been c a r r i e d  o u t on SRM 163 2 ( t ra 
ce meta l s in coals) by neutron activation analysis (Ge, (Li) mult ichannel 
spec t rome t ry ) and by X  r a y f luorescence analys is (synthetic mixture 
as re fe rence standard) with the following r e su l t s (concentrat ion e x p r e s 
sed as ppm where not indicated). 

Element 
Method Co Cs Fe Rb Sc Ta Tb Th 

Ν . Α . Α . 5.9 1.65 0.85% 24 4 . 3 0.26 0.22 3.05 

Element 
Method Zn Ni Cu Mn Cr 

X . R . F . 13 3 .£2 19 £ 1 

The applicat ion of flame and f lameless atomic absorpt ion spec t ro sco 
py is cur ren t ly in p r o g r e s s . 

3 . 6 . 3 . Analysis of Vegetable Samples (Ci t rus Leaves , Tomato L e a v e s , 
Pine Needles , Alfaalfa) 

Homogeneity studies a re being ca r r i ed ou t on these sample using 
nuclear activation ana lys i s , Xray f luorescence and flame atomic 
absorpt ion spect roscopy. 
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Reproducibil i ty t e s t s have been completed for Κ and Mn by X  r a y 
f luorescence although not yet evaluated. Nuclear activation m e a s u r e 
ments on Cl, Κ and Mn and atomic absorpt ion m e a s u r e m e n t s on Mn 
at different sample size (100300 mg) a r e planned to be completed 
ear ly in Spring 1975. The determinat ion of the var ious e lements 
will be s ta r ted as soon as homogeneity of the sample will w a r r a n t for 
consistent data. 
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T A B L E I - ANALYTICAL R E S U L T S ON 4 COKE S A M P L E S 

P a r a m e t e r 

M o i s t u r e 

A s h 

Vola t i l e 
m a t t e r 

C a r b o n 

H y d r o g e n 

N i t r o g e n 

Sulphur 

C h l o r i n e 

Oxygen 

P h o s p h o r u s 
A s h 

Sample 

1 
2 
3 
4 

1 
2 
3 
4 
1 
2 
3 
4 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 

4 

A i r d r i e d b a s i s 

0 .03 % 
2. 23 " 
0 . 4 2 " 
1.78 " 
6 . 8 7 % 
6 . 4 1 " 
5 .43 " 
5 .28 " 

/ 

9 1 . 1 0 % 
8 6 . 7 2 " 
9 2 . 2 2 " 
8 9 . 5 4 " 
0. 15% 
0 . 9 4 " 
0 . 3 5 " 
0 . 8 4 " 

0 .96% 
1.66" 
1. 18" 
1 .22" 
1.29% 
1 . 4 6 " 
0 . 5 1 " 
0. 50" 

< 0. 004% 
0. 007 " 

<0. 0 0 4 " 
0 .005 " 

/ 

0. 018% 
0 . 0 1 4 " 
0 . 0 0 4 " 
0 . 0 0 3 " 

D r y b a s i s 

/ 

6 . 8 7 % 
6 .56 " 
5 . 4 5 " 
5 .38 " 

/ 

9 1 . 08% 
8 8 . 7 0 " 
9 2 . 6 1 " 
9 1 . 1 6 " 
0 . 1 5 % 
0 . 9 6 " 
0 . 3 5 " 
0 . 8 6 " 
0 .96% 
1.70" 
1. 19" 
1. 24" 
1. 29 % 
1.49" 
0 . 5 1 " 
0 . 5 1 " 

< 0. 004% 
0 . 0 0 7 " 

< 0 . 0 0 4 " 
0 . 0 0 5 " 

/ 

0. 018% 
0 . 0 1 4 " 
0 . 0 0 4 " 
0 . 0 0 3 " 

D r y A s h - f r e e b a s i s 

/ 

/ 

/ 

9 7 . 8 0 % 
9 4 . 9 3 " 
9 7 . 9 5 " 
9 6 . 3 4 " 
0. 16% 
1 . 0 3 " 
0 . 3 7 " 
0 . 9 1 " 
1.03% 
1 .82" 
1.26" 
1 . 3 1 " 
1.39% 
1 .59" 
0 . 5 4 " 
0. 54" 

' 0 . 0 0 4 % 
0 . 0 0 8 " 

<0. 004" 
0. 005 

/ 

0. 019% 
0. 015'^ 
0 . 0 0 4 " 
0 . 0 0 3 " 

T e s t m e t h o d 

ISO R 687 

ISO R 1171 

/ 

ASTM D 271 

ASTM D 271 

ASTM D 271 

ASTM D 271 

ASTM D 271 

/ 

ASTM D 271 

to 
αϊ 



26 

TABLE II 

AIRBORNE PARTICULATES ANALYSES 
ANALYTICAL TECHNIQUES 

LAB 

1 
2 
3 
4 
5 
6 
7 
δ 
9 

10 
II 
12 
13 
14 
15 
16 
.17 
Id 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
36 
37 
30 

NA AA XF ES CA CO LI OR 

NA NEUTRON ACTIVATION ANALYSIS 
P H I H H Δ A ATOMIC ABSORPTION AND FLAME 

■π 
PHOTOMETRY 

XF. X RAY FLUORESCENCE 
ES. EMISSION SPECTROMETRY 
CA. WET CHEMICAL TREATMENTS 

WÊÊ\ WITH FINAI GRAVIMFTRIC 
VOLUMETRIC ELECTROCHEMICAL 
OR ^PFCTROPHOTOMFTRir 

^ H ^ ^ l ^ ^ H MCACIIDrkJCMTC 

m ^ 1 CO rOMRII^TION MFTHODt 
^ H LI. ACTIVATION ANALYSIS WITH 
^ H / ΙΝΔΓ. 

OR. ORGANIC ANALYSES 

^^ Î̂ H^^^^^^^^H ■■ 

: 

-A m 

^̂ ^̂ H ■■ 

- j 
m 
3 
m 



T A B L E HI 

M e a n V a l u e s Obtained by Different Techn iques  The F i r s t F i g u r e in B r a c k e t s i s 
the N u m b e r of Cont r ibu t ing L a b o r a t o r i e s , the Second One is O1 %  When the Mean 

Value i s in B r a c k e t s the ¿ % E x c e e d e d 100% 

Element 

Ag 
Al 
As 

Au 
Ba 
Br 

Ca 
Cd 
Ce 

01 
Co 
Cr 

CE 

Cu 
Dy 

Eu 
Ρ 
Ps 

Ga 
Hf 
Hg 

I 
ïh 
Κ 

La 
Lu 
¡fe 

Mr. 
Ho 
îTa 

ira. 
Ni 
Ρ 

?b 
Kb 
S 

Sb 
So 
Se 

Si 
Sri 
Sn 

Ta 
Tb 
'ih 

Ti 
U 
y 

li 
Tb 
Zn 
Zr 

C 

H 

Κ 

0 

Nuc lea r 
Act iva t ion 

15 ( 723) 
16960 ( 6  6) 

92.6 ( 710) 

2 .6 ( 8  Q) 
1052 ( 616) 

624 ( 9  9) 

43160 ( 513) 
44 .2 ( . 1  ) 

150 ( 8  6) 

11480 ( 912) 
1 7 . 5 (IO22) 

200 (1015) 

2 . 5 ( tJ22) 
652 ( 3  7) 
2.6 ( 1  ) 

0 . 5 ( 3  9) 
2428 ( 1  ) 

35040 ( ¡ ι  6) 

10 .7 ( 1  ) 
1.3 ( 410) 

23 ,2 ( 559) 

14.3 ( 1  ) 
0 . 5 ( 234) 

7540 ( 814) 

83 ( 71 Ó) 
0.17 ( 229) 
6108 ( 238) 

1274 ( 1 0  6) 
3 1 . 8 ( 1  ) 
5904 ( 1 0  8) 

(65) ( 1  ) 
1410 ( 527) 

39 .3 ( 1  ) 
39200 ( 1  ) 

283 (1113) 
3.2 ( 7  7) 

10 .3 ( 515) 

61600 ( 2  2) 
7 .8 ( 5  4) 

1 ( 1  ) 
0.73 ( 1  ) 

3 .4 ( 921) 

2 7  ! J ( 510) 
1.15 ( 1  ) 
1990 ( 917) 

16 .7 ( 4  9) 
0 .84 ( 1  ) 
7434 ( 914) 

279000 ( 1  ) 

A t o m i c 
A b s o r p t i o n 

9 .7 ( 1  ) 
13500 ( 1  ) 

558 ( 1  ) 

38360 ( 816) 
56 ( 865) 

.253 ( 673) 

697 ( 9/I4) 

32256 ( 812) 

1 6 . 5 ( 2  1) 

6596 ( 525) 

7332 ( 7  3Ì 

1290 ' 821) 

9240 ( 520) 

1517 ( 715) 

5540 (1428) 

75300 ( 1  ) 

3100 ( 1  ) 

2952 ( 1  ) 

7461 ( 912) 

E m i s s i o n 
S p e c t r o s c o p y 

6 ( 1  ) 
18556 ( 310) 

409 ( 280) 

37500 ( 1  )' 
48 ( 1  ) 

(333) ( 3  ) 

648 ( 315) 

32330 ( 3  8) 

6183 ( 350) 

1528 ( 417) 
(157) ( 2  ) 
13200 ( 1  ) 

1824 ( 435) 
U0Û ( 1  ) 

5924 ( 412) 

44600 ( 2  6 ) 

62100 ( 2  9) 

(333) ( 3  ) 

2163 ( 321) 

1796 ( 334) 

5747 ( 367) 

XRay 
F l u o r e s c e n c e 

116 ( 1  ) 

809 ( 2  2) 
682 ( 230) 

3706O ( 524) 
91 ( 1  ) 

11500 ( 1  ) 
65 .7 ( 1  ) 

(2520) ( 3  ) 

(845) ( 4  ) 

32220 ( 414) 

6000 ( 1  ) 

1695 ( 536) 

(2971) ( 5  ) 

8050 ( 541) 

43000 ( 1  ) 

296 ( 1  ) 

78000 ( 1  ) 

175 ( 1  ) 

2466 ( 324) 

2710 ( 344) 

8978 ( 1  ) 

Wet C h e m i c a l 
Analys i s 

15120 ( 339) 

37940 ( 2  2 ) 
73 ( 1  ) 

10500 ( 1  ) 

125 ( 1  ) 

647 ( 1  ) 

2330 ( 1  ) 
37OOO ( 2  8) 

14200 ( 1  ) 

8000 ( 211) 

1080 ( 1 ) 

19100 ( 1  ) 

1445 ( 225) 

8766 ( 1  ) 

4595û ( 220) 

55900 ( 2  4) 

2550 ( 2  3 ) 

9100 ( 1  ) 

I65OO ( 2  4) 

LINAC Activation 
A n a l y s i s 

116 ( 1  ) 

752 ( 1  ) 

14 .2 ( 1  ) 

1540 ( 1  ) 

6172 ( 1  ) 
3 8 . 5 ( 1  ) 

3094 ( 1  ) 

56.6 ( 1  ) 

Combus t ion 

476C0 ( 1  ) 

423150 ( 6  4) 

16560 ( 1 ) 

21000 ( 313) 

144000 ( 1  ) 
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4. REFERENCE MATERIALS AND PHYSICAL PROPERTIES 

4 . 1 . The rma l Conductivity (E. Aranovitch) 

The 1974 activity which has been essent ia l ly a continuation of 
the work s ta r ted in 1973 has concentra ted on the study of a r e f e r en 
ce method for solid ma te r i a l s of medium and low conductivity , on the 
acquisi t ion of h igh-s tandard measur ing chains , on the setting of an 
apparatus for measur ing the conductivity of liquids and on the study 
of heat t ransfer phenomena in fibrous s t r u c t u r e s . 

4 . 1 . 1 . Mater ia l s of medium and low Conductivity Mate r ia l s 

The study of a t rans ien t method based on the hot wire pr inc ip le , 
using the inflexion point in the t e m p e r a t u r e profile has been cont i 
nued in the t empera tu re range from ambient t empe ra tu r e to 1300°C. 
A sys temat ic study of sources of e r r o r s has been made . Improvements 
have been c a r r i e d - o u t in the measur ing chain with an automatic data 
acquisit ion sys tem, in the stabili ty of the heat source and of genera l 
t empera tu re condit ions. The method has been extended to var ious 
ma te r i a l s s u c h a s r e f r a c t o r i e s , g l a s s e s , powders , sands , cement . 
It is pa r t i cu la r ly suited for wet cement where steady state methods 
cannot be used. Measuremen t s have been per formed on a glass fiber, 
used as a reference m a t e r i a l on which var ious ex te rna l l abora to r i e s 
a r e also making m e a s u r e m e n t s with different t r ans ien t and steady s t a 
te methods . 

4 . 1 . 2 . Liquids 

An appara tus for the m e a s u r e m e n t of the t he rma l conductivity of fluids 
has been mounted and p re l imina ry cal ibrat ion m e a s u r e m e n t s have been 
made . This appara tus is based on a steady state method using a plane 
geometry . In o rde r to obtain a g r ea t e r t empera tu re s tabi l i ty, the cold 
plate is maintained at uniform t empe ra tu r e by a two-phase fluid ambiance 
controlled by p r e s s u r e . Difficulties had to be overcome in the mounting 
of the heating sys tem. This appara tus will be tes ted with different r e f e 
rence l iquids. The m e a s u r e m e n t of the the rmal conductivity of liquid 
is of special i n t e r e s t in the pe t rochemica l indust ry . 

4 . 1 . 3 . F ibrous S t ruc tu res 

The use of fibrous s t r uc tu r e s is becoming very impor tant in the field 
insolat ions but up to this date there ex is t s no agreed upon method to 
m e a s u r e with p rec i s ion the apparent global t he rma l conductivity of such 
s t ruc tu re s because of the complex modes of heat t r ans fe r by conduction, 
radiat ion and na tura l convection. An exper imenta l p r o g r a m m e has been 
s ta r ted to study the influence of var ious p a r a m e t e r s such as apparent 
densi ty , p r e s s u r e , t empera tu re gradient , ambient gas on the global conduc
tivity. A great deal of further investigation will be n e c e s s a r y before 
c lear conclusions can be obtained. 
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Two r e p o r t s a r e being p repa red on point 4. 1. 1 and 4. 1. 2. At the 
end of 1973 a paper was p resen ted at an Internat ional Conference on 
T h e r m a l Conductivity in the United Sta tes . 
The different ac t iv i t i es , which have been mentioned, a re closely connec
ted to the ind i rec t act ions of BCR and active col laborat ion is planned 
with these indi rec t act ions in the form of par t ic ipat ion to i n t e r l abo ra -
tory compar i sons . 
An eventual col laborat ion with ASTM will be d i scussed at an ASTM 
Conference in London in May 1975. 
Next year act ivi ty will concentra te on high t empe ra tu r e m e a s u r e m e n t s . 

4 . 2 . Viscosi ty (G. Kuhlbörsch) 

4 . 2 . 1 . Absolute v i scos ime te r 

The f i r s t absolute v i scomete r , built in 1936 by S. E r k and A.Schmidt , 
mainly se rved to de te rmine the v iscos i ty of water at 20°C with the highest 
p rec i s ion obtainable as a base for the viscosi ty sca le . 
The value of v iscosi ty of a substance at 20°C i s , in many c a s e s , cons ide
red insufficient today. Ma te r i a l s , whose viscosi ty values a r e available 
at var ious higher t e m p e r a t u r e s , a r e very much in demand. However, 
with growing A t between room and measu r ing t e m p e r a t u r e s we must 
expect increas ing difficulties in maintaining the requ i red consis tency of 
a t e m p e r a t u r e of 0,01°C during m e a s u r e m e n t s , if we continue using the 
c l a s s i ca l t he rmos ta t . 
An absolute v i scomete r equipped with a heat pipe as t h e r m o s t a t i s defi
nitely super io r to a l l other i n s t rumen t s . The t empera tu re of the heat 
pipe may be regulated with the u tmost p rec i s ion via the gas p r e s s u r e . 
It can hardly be said to be prone to d i s tu rbances . The v i scomete r furni
shes p rec i s e data which make cor rec t ions unnecessa ry . 
In i ts p r e sen t form, the way it was const ructed by S. E r k and A. Schmidt, 
the absolute v i scomete r may not be fitted into a heat pipe. It had to 
be r e -des igned without changing i ts p r inc ip les . In addition to that, defi
c iencies of the old ins t rument were to be avoided. 
In o rde r to build such a v i scomete r four pa r t i a l p roblems had to be sol
ved f i r s t : 

1) It is possible to cons t ruc t a heat pipe l a rge enough to house the en t i 
re v i s c o m e t e r ? How constant a t empe ra tu r e can it main ta in? 

2) Can we find cap i l l a r ies with an inner radius remaining constant 
throughout the ent i re length? 

3) Can we find a sys tem which pe rmi t s the liquids to be m e a s u r e d to be 
forced through the cap i l l a r ies at constant p r e s s u r e ? 

4) Can the e lec t ronic a c c e s s o r i e s for t empe ra tu r e control , and for t i m e -
and p r e s s u r e controls be p rocured at reasonable expense? 

The r e su l t s of our endeavours were the following: 

1) The proto- type of a heat pipe got ready in spr ing 1974 in cooperat ion 
with the group "High Temperature Technology". While test ing the 
appl iance, we noticed that our expectat ions regard ing t empera tu re 
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constancy and prec is ion were not only met , but even su rpassed . 
The heat pipe, being at f i r s t only meant for a t empe ra tu r e of 250°C, 
was only fueled with wate r . However, water can only be expected 
to work well after it r eaches a t empera tu re of 40"C. We therefore 
have s t a r t ed an additional s e r i e s of tes ts on the bas is of a different 
working fluid in o rde r to study the behaviour of the heat pipe at 
room tempe rature . 

2) The d iameter of cap i l l a r i e s , appearing in the Hagenpoiseuil le equa
tion at the fourth power may only feature an u n c e r t a i n t y factor of 
0. 1%. Hence , tubes of such prec i s ion may only be found when hand-
picked by the manufacturer from a running production. Everyone of 
the f i rms we officially approached refused to do th is . Thus , a whole 
year was lost before we obtained the cap i l l a r ies via P T B . Four of 
these tubes with the inner d iamete r of 0. 5, 1, 2 and 3 m m were tho: 
roughly checked and m e a s u r e d at BCMN-Geel by M e s s r s J. B r u l m a n s , 
F . Hendrickx and J. Verdonk. The m e a s u r e m e n t s r e su l t ed in the 
following deviat ions: 

0 deviation from mean Çf> - 0. 0001 m m 
" " - 0.0001 m m 

" - 0. 0002 m m 
" " - 0. 0005 m m 

i. e. the deviation from the mean d iameter is sma l l e r than 0. 05% 
in all c ap i l l a r i e s , and thus even bet ter than we asked for. These 
capi l lary tubes mus t now be divided in such a way, that pa i r s of 
equal inner d iameter of 10 and 20 cm may be obtained. The end 
faces of the cap i l la r ies mus t be t rea ted with the u tmost c a r e . The 
optical grinding must r e su l t in an inner r i m of such smoothness , that 
any possible sc ra t ches r ema in sma l l e r than the divergence f rom the 
mean r ad ius . 
While looking around for an optical f i rm to pe r fo rm this task for u s , 
we ran into some unexpected difficulties. Only towards the end of 
November 1974 did we find a f i rm ready to pe r fo rm this specia l o r d e r . 
Del ivery should, however , not be expected before spr ing 1975. 

3) S. E r k and A. Schmidt were using a closed cylinder with suspended 
liquid column as their supply container . Its bottom was at an even 
height with the cap i l l a r ies ( F ig . l ) . In such a sys tem the hydro- s t a t i c 
p r e s s u r e may be e l iminated, being solely dependent from the differen
ce of height between the lower end of the gas input tube and the upper 
r i m of the outflow tube of the cyl inder . Thus , the p r e s s u r e forcing 
the liquid through the cap i l l a r ies cor responded to the given gas p r e s 
s u r e . The la t te r was adjusted by i m m e r s i n g an open tube into a 
water column. However, according to Dr . Weber (PTB), i r r e g u l a r 
p r e s s u r e changes were observed when using this sys tem. These 
impeded the reading of the height levels in the ascending tubes . 
One other r eason why we could not adopt the sys t em was , that in 
o rde r to fit the sys tem in the heat pipe the rmos ta t , we would have to 
fix the supply container under the cap i l l a r i e s . Fo r this r ea son we 
f i r s t a t tempted to solve the problem by using pumps. However, the 
resul t ing friction heat in the bear ings proved to be too dis turbing. 



31 

But since a l l mechanica l solutions a r e suffering from that handicap, 
we r e tu rned to g a s - p r e s s u r e control . ( F i g . 2). Owing to 
a higher p r e s s u r e in the f i r s t chamber , the surplus liquid flows 
into a sma l l overflow funnel in the second chamber . As the re is a 
ce r t a in gas p r e s s u r e even in this chamber , the liquid is forced 
into the cap i l l a r i e s . The only r ea son for the overflow funnel is to 
mainta in an even level at al l t i m e s , thereby preventing a p r e s s u r e 
change caused by a diminishing liquid level in the supply container . 
The dynamic p r e s s u r e of a liquid column is se rv ing , once again, as 
p r e s s u r e regu la to r . P r e s s u r e changes of the above mentioned nature 
were not observed . Thei r cause (creat ion of smal l p r e s s u r e th rus t s 
caused by the bubbles) could be e l iminated. 
However , one thing was r a the r cumbersome in this sys t em: to stop 
the flow of liquid from the f i r s t to the second chamber . 
Owing to the la rge d iamete r of the tube there was no c l e a r - c u t r e l a 
tion between p r e s s u r e and regu la r flow quantity. This problem may 
be solved by using a specia l capi l lary (exchangeable). The ma thema
t ical re la t ion is once again based on Hagen-Poiseu i l l e ' s law. 
As the viscosi ty has to be known at leas t approximate ly , the requ i red 
p r e s s u r e is eas i ly de te rmined with a des i r ed flow. The capi l lary 
holder and the overflow funnel e t c . have a l ready been cons t ruc ted as 
or ig inal p a r t s . · Bes ides , new regulat ing valves were o r d e r e d , p e r 
mitt ing a fast and re l iable p rec i s ion regulat ion of the p r e s s u r e . 
The next s tep on the agenda is a thorough tes t of the or iginal pa r t s 
as to their p roper functions. This is one of the mos t impor tant i t ems 
in the en t i re sys tem. 

4) The absolute t empe ra tu r e has to be m e a s u r e d in the supply container , 
as well as in the cap i l l a r i e s . Due to the requ i red p rec i s ion we need 
a r a the r costly measur ing sys t em. As t empera tu re s e n s o r s we a r e 
using two s tandardized (Pt) r e s i s t ance t h e r m o m e t e r s ( t r ans f e r - s t an 
dard) . A "Universa l Ratio Set" (Seven-decaded-prec is ion-vol tage -devida* 
by Leeds & Northrup) was o rde red for r e s i s t ance m e a s u r e m e n t s , 
enabling us together with the high p rec i s ion appl iances a l ready at hand , 
to achieve the requ i red prec i s ion . It is t rue that the compensator c i r 
cuit r equ i r e s more effort from u s , but on the other hand the purchase 
of a specia l p rec i s ion bridge could be avoided. .The la t te r would have 
cost us 10 to 15000, i . e . about double or t r ip le the pr ice of the volta
ge dévider . A further advantage of the above ins t rument is that it 
enables us to ca l ibra te our digital vo l tmeter . The la t te r is used, to
gether with a record ing ins t rument , to pe r fo rm a continuous checking 
on the differential t empe ra tu r e between the two t empra tu re s e n s o r s . 
This is a safety m e a s u r e we think indispensable . Owing to the fact 
that the absolute t empera tu re can ly be per iodical ly read manual ly, 
it could happen that a t e m p e r a t u r e dis turbance between checks would 
sl ip by unnoticed, without constant cont ro l s . 
Another additional appliance presen t ly under construct ion is the 
e lec t ronic t ime keeper . In o rde r not to make any mis take in t ime , 
the beginning as well as the end of a m e a s u r e m e n t must be made to 
coincide fair ly p rec i se ly with the moment a drop dr ips down from 
the overflow tube. Visual t ime keeping was proven unsat is factory 
in the case of fast dripping. The e lec t ronic t ime keeper le t s the 
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drople ts fall through a light beam, which throws its light on a photo 
diod, s tar t ing or stopping a quartz clock with the impulse resu l t ing 
from such action. Also connected there is a sys t em regulat ing the ' 
c losure of the r ecep tac le . 
Another task received priori ty due to our par t ic ipat ion in the ind i rec t 
action. As we stated init ial ly, the super ior i ty of an absolute v i sco
me te r manifest itself only with the de terminat ion of higher t e m p e r a 
t u r e s . For this reason our plan provided also for measurement s with 
Ubbelhode-Master v i s come te r s in the 20°C region as routine and con
t ro l m e a s u r e s . As we a r e requ i red to par t ic ipa te as soon as possible 
in the r ing m e a s u r e m e n t s of the indi rec t act ion, we have s t a r t ed to 
a s semble the n e c e s s a r y equipment. The newly acquired the rmos ta t 
of the sys tem was supposed to have a constant t empe ra tu r e of - 0. 01°C 
according to specification. But despite the a l ready e lec t ronica l ly 
per formed regulat ions , such values were unobtainable. This was only 
possible after we inse r t ed a propor t ional regula tor of our own construc
tion, which we had on hand from previous t e s t s . 
However, Dr . Smit (TNO) and Dr . Weber (PTB) were scept ica l on 
account of the water volumes we used. It is their exper ience that a 
reasonable safety in t empera tu re constancy can only be a s sumed when 
t empera tu re d is turbances may be evened out by sufficiently l a rge wa
te r volumes. They repor ted they were using the rmos ta t s of their 
own construct ion of 250 to 300 l i t e r s capacity. Following their advi
se we o rde red the construct ion of such a the rmos ta t ves se l . 
The foremost task for the coming yea r , however , mus t be a scale 
of v iscos i t ies of our own, such as is r equ i red for the par t ic ipat ion 
in r ing ana lyses . 

4. 2. 2. Heat-Pipe The rmos ta t (Bassani) 

An heat pipe the rmos ta t , of high the rma l uniformity, has been r e a l i 
zed for v iscos i ty measu remen t s . 

T e m p e r a t u r e var ia t ions lower than t 0. 005°C have been per formed in 
the inner chamber of the the rmos ta t whose d iameter is 2 0 cm and length 
50 cm. These m e a s u r e m e n t s have been rea l i zed for t e m p e r a t u r e s between 
80°C and 160°C. 
During the yea r 1975, it is foreseen to extend m e a s u r e m e n t s to lower t e m 
p e r a t u r e s (20-80°C) and to rea l ize an automatic control sys tem of the 
the rmos ta t . 

4 . 2. 3. Indirect Action 

Dealing with viscosi ty re fe rence m a t e r i a l s , it is impossible to cont i 
nue manufacturing in the same way as was done with other re ference m a 
t e r i a l s . The shor t - l i fe of the substances prevents us from keeping large 
stocks on hand and getting them cert if ied by seve ra l different ins t i tu t ions . 
If we want to change the p re sen t , mos t unsat is fac tory si tuation, we have to 
tackle the problem in some other way. 
We therefore devised a plan providing a unified preconditioning and stocking, 
as well as equal or igin of bas ic substances for a l l European suppl ie rs of 
viscosi ty re ference m a t e r i a l s . The TNO and the PTB being l eade r s in this 
pa r t i cu la r a r e a , we contracted Dr. Smit and Dr . Weber las t Spring, so as 
to acquait them with our plan. They were both convinced of the efficacy of 
the planned p rocedure . They p romised to invest igate and examine technical 
de ta i l s . At a meeting of spec ia l i s t s in I sp ra las t September , Mr. Daborn 
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too, the r ep resen ta t ive of the NPL, was favourably i m p r e s s e d with the 
plan. 
The cer t i f icat ion of the re fe rence m a t e r i a l s being the sole responsibi l i ty 
of the supplying ins t i tu tes , it is of the u tmost impor tance that p rec i s ion 
of measur ing devices is in ag reemen t between the var ious supp l i e r s . 
Th is , at l eas t , is the goal of the pending r i ng -ana ly s i s , for which the techni
cal pre-condi t ions were devised at the same meet ing in September . 
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5. REFERENCE MATERIALS AND TECHNOLOGICAL· PROPERTIES 

5 . 1 . Tribology (B. Causse D 'Agraives) 

It is r eca l l ed that the I sp r a t eam is mainly concerned with the dif
ferent ways to get an acceptable and reproduct ib le methodology for 
frict ion expe r imen t s . Contacts es tabl i shed with indus t r ies and l abo ra 
to r i e s have shown a genera l i n t e r e s t in developing a p r o g r a m m e on the 
reproducibi l i ty of fr ict ion exper iments with the further a im of produ
cing ca l ib ra ted fr ict ion samples and /o r re fe rence methods . 
In 1974, the work has been the continuation of the 1973 par t ic ipat ion in 
the d i rec t and ind i rec t action. 
The main topics a r e : 

-Development of a re l iable double t r ibo- tes t ing machine , in an at tempt 
to es t imate the influence of accu racy of the appara tus on the r ep roduc i 
bility of the r e s u l t s . 

-Organisa t ion of an in t e rcompar i son p r o g r a m m e of fr ict ion m e a s u r e m e n t s 
which involves at p r e sen t th ree european l a b o r a t o r i e s . 

-Pe r fo rming fr ict ion m e a s u r e m e n t s in host i le env i ronments . 

5. 1. 1. Double t r ibo- tes t ing machine 

The double t r i bome te r , consis t ing of two coupled units , each one 
being a s imple "p in -on -d i sc" pendular t r i bome te r , has been a l ready 
desc r ibed (l) and (2). Using this appa ra tus , developed at I sp r a , an a t 
tempt is made to compare two machines which a r e cons idered " ident i 
ca l " . F u r t h e r m o r e , when the d i sc repanc ies between the r e su l t s obtained 
with the two appara tus will fall within acceptable l imi ts and be r ep roduc i 
b le , one of the two units will be c i rcu la ted in different l abora to r i e s in 
o rde r to observe the reproducibi l i ty of the method in different hands . 

Using accura te ly p r epa red batches of s a m p l e s , consis t ing of flat 
s l i de r s and d iscs made both from two different s t e e l s , i ron and bronze 
(see (2) ), we have per formed s e r i e s of exper iments using s imultaneously 
the two r igs which a r e dr iven exactly at the same speed by one single 

motor . 

As the method for p repar ing the samples has shown good r ep roduc i 
bil i ty (checks on surface f in ish and f la tness) , we were expecting to find 
a good simil i tude in the fr ict ion r e c o r d s of the two uni t s . 
It appeared , neve r the l e s s , that some re levant differences remained in 
the r e su l t s whatever the chosen samples pai r was . 

The tes t sequence was always the same (f ig .3) that i s : 

-d ry condit ions, room t e m p e r a t u r e , 
-two revolut ions at low speed: 2. 2 m m / s , 
-a "running in" at 1,500 r e v s , at 220 m m / s (no fr ict ion m e a s u r e m e n t s ) 
-two revolut ions at low speed : 2 .2 m m / s 
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Fig . 4 shows schemat ica l ly the two coupled units seen from above, the 
pendulum beam, which is ver t ica l at r e s t , not being vis ible en t i re ly . 
The main par t s a r e : 

1) Main recl inable f rame bearing the disc axle and 3 r igid columns (2 on 
fig. 3) to guide the coun te r  f r ame , 

2) Rotating d i s c  b e a r e r , driven by an an t i  s l ip pulley, 

3) Pendulum beam on which the pin is fastened, and i ts own axle , in line 
with the disc one, 

4) Counter f r ame , which can be slided along the main f rame columns up 
to the "contact" posit ion, 

5) Eccen t r i c drum giving the β angle through which the pendulum r o t a 
t e s . ' 

In orde r to dete rmine where these differences came f rom, we repea ted 
the exper iments after different permuta t ions on the r ig p a r t s . 
For ins tance , keeping the main f rame in posit ion, we exchanged p a r t s 2 
(fig. 4) only, then p a r t s 3,and so on. . 
Essent ia l ly these exper iments have led to the following r ig modif icat ions: 

Change of the bear ings of the pendulum axle : a s m a l l journa l bear ing 
was substi tuted by a special ball bear ing , 

Rebalancing the eccen t r ic drum (for the m e a s u r e m e n t by re luc tance 
coils) at the 3 Hz oscil lat ing speed, 

 Inc rease of the accuracy of the cardan fastening s y s t e m of the pin, 
Change in the prec i s ion of the instal lat ion of the coumter f r ame (par t 4) 

onto the main f rame (part l ) . 

Although the genera l prec i s ion has been improved» allowing a good 
repeat ibi l i ty of mean values of fr ict ion, a sl icht difference in the ""graph 
behaviour" r e m a i n s . That i s : the " B " unit (r ight side on f ig .4) having 
a sma l l e r pendulum damping (9 min. ins tead of 5 .5 m i n . ) tends n e v e r 
the less to flåten the fr ict ion signal (£ig.5&5 M s ) . It i s clear that, prio*· to 
reaching this conclusion, we checked that the e lec t ron ics was root resiaomsi
ble . . 
We think that this difference comes f rom the difficulty to put perfect ly 
in line the disc with the pendulum axle . At the p r e s e n t t ime the ""B"" unit 
has effectively a bet ter alignment than "A"'. We a r e w o r k u p ©n tha t 
problem. te 

Figure 5 gives an example of r e s u l t s : 

Disc in s teel (0. 87 C, 2 Mn, 0. 3 Si, 0. 15 Y), few s a m p l e s 
P in in phosphorous bronze , four samples 
Load (<=< = 20°) 105 g / c m 2 

" olt ì ie SseequenCcee.aS w r i t t e n a b o v e w i t h * rav^ttwws im pllauee © î l a t t e e i a 
F r i c t ion coefficient /u = S l n / B 

/ tan'oc 
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It is noticeable that the "f i rs t two revolu t ions" give signals of the 
same aspec t , there is a phase of conformity between the s a m p l e s . 

After the "running in" at high speed, the "A" signal r ema ins 
osci l la t ing because the s l ider tends to descr ibe a c i rc le which i n t e r 
sec t s with the t r ack on the disc engraved udring "running in" . 
This " rad ia l in ter locking" between pin and disc causes these osc i l l a 
t ions . Besides this phenomenon, it is in te res t ing to see how r ep rodu
cible the frict ion coefficients a re from one unit to the other . 
So it appea r s the " B " unit is more in line and the flat signal is t r ue . 

5 . 1 . 2 . In te rcompar i son p r o g r a m m e 

A par t of our activity has been devoted to the con t rac t s , meet ings 
and vis i ts to the l abora to r i e s in order to p r e p a r e the technical aspec t 
of an i n t e r compar i son p r o g r a m m e on frict ion m e a s u r e m e n t s . 
The tes t conditions and p a r a m e t e r s were defined for the different appa
ra tus whose geomet r i e s a r e : 

 f la t onf la t (Leeds Universi ty) 
 sphe r i ca l on  f l a t (B. A. M. ) 
 f l a t oncy l indr ica l (T.N. O. ) 

The genera l exper imenta l conditions a r e : 

a) Mater i a l s 
Because they a r e expected to have good dry running p r o p e r t i e s , 
the following m a t e r i a l conditions were chosen: 

Pin Disc 

1. s tee l : SAE 52100 s tee l : SAE 52100 
2. s tee l : SAE 52100 bronze : Cu Sn 5 Pb 1 0 
3. bronze : Cu Sn 5 Pb 10 s tee l : SAE 52100 
4. carbon /graph i te s teel : SAE 52100 
5. s tee l : SAE 52100 carbon /g raph i t e 
6. carbon /graph i te bronze: Cu Sn 5 Pb 10 

b) Number of exper iments 
Each l abora to ry will per fo rm a total of 144 t e s t s , repeat ing th ree 
t imes bas ic s e r i e s of 48 exper iments (6 combinations χ 2 loads χ 2 
speeds χ 2 surface f inishes) . 

c) Exper imen ta l conditions 
Geomet r i e s  line contacts (TNO) 

 sphe r i ca l on  f l a t (BAM) 
 f la t onf la t (Leeds) 

F r i c t i on t rack d i ame te r 60 m m 
Envi ronment synthet ic wet a i r (70% h) 
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Surface finishes (2) ground 0. 2/u CLA (P) 
 m i r r o r polish 0. 025 / u CLA . (0, 2 / u P . T. V. ) 

Cleaning u l t rasonic at JRC I sp ra , followed by 4 
Soxhlet extrac t ions in the l abora to r i e s 
(acetone) (not for graphite) (see 6.4) 

Loads (2) 4 newtons 
40 newtons 

Speeds 0 .01 m / s (Ρ) (duration: 28 h) 

 0 . 3 m / s (P) (duration: 1 h) 

 T e m p e r a t u r e  room (23 °C) 

Distance sliding 1 km (in every case , even where a steady 
state is attained e a r l i e r ) 

Nb of exper iments 144 ( (12 + 36) + 48 + 48 

Measu remen t s  sur face roughness ( JRCIspra) 
load 
 speed 
fr ict ion force or coefficient 
 s l ide r t e m p e r a t u r e s (in two posit ions) 
humidity 

Recordings fr ict ion force (paper and magnetic tape) 
vibra t ions 
 roughness (before and after tes t ) 

A pre l imina ry 12test s e r i e s will be performed with the a im of p r o 
ducing f r ic t ion t ime r e c o r d s . A study of these r e c o r d s will enable 
the participants to decide upon the n e c e s s a r y exper iment durat ion, as 
well as the des i rabi l i ty of t ape  record ing and computer ized ana lys i s . 
This will be re la ted to the 4 Ν Load, O. 2 /urn CLA roughness and 
to the two speeds (P). 

5 . 1 . 3 . Specimen prepara t ion 

The JRC I sp r a , will provide each l abora tory with the spec imens 
n e c e s s a r y for the Phase One p r o g r a m m e , including a surplus of 12. 5% 
with r e spec t to the basic quantity or quantit ies scheduled. 

Br. 
Basic 16 
Basic χ 3 48 
(Basic χ 3) 54 
χ 1.125 

Total : 

DISCS 
Gr. Steel 

8 24 
24 12 
27 18 

162 Discs 

Br . 
8 

24 

27 

PINS 
Gr. 
16 
48 

54 

162 Pins 

Steel 
24 
12 

18 



39 

The J R C - I s p r a , will provide the specimen in conformity with the r e s p e c 
tive d rawings , " ready to u s e " , except that the opera tor should clean 
them again at the p rec i se t ime of tes t ing, by means of a Soxhlet ext ract ion 
with acetone (four t imes ) . 
The ca rbon /g raph i t e spec imen will not be cleaned by acetone ext rac t ion . 
They will be allowed to r each equi l ibr ium by exposure for 24 h to let the 
tes t a tmosphere p r io r to the tes t . 
In the case of spher ica l spec imens for BAM, the pieces will be sent to 
Ber l in to be shaped on a specia l appara tus . 

5 . 1 . 4 . F r i c t ion m e a s u r e m e n t s in hosti le environments 

The appara tus Tr II as desc r ibed in ( 2 ) has been used for friction 
m e a s u r e m e n t s in a i r up to 200° and 400°. The exper imen t s under taken 
in the f rame of a cont rac t a r e now finished; they allowed the select ion 
of m a t e r i a l s having good friction p rope r t i e s in dry condit ions, like poly-
acry lon i t r i l e g raph i tes . 

A specia l t r i bomete r for measu remen t s in water is in p repa ra t ion and 
could be ready by F e b r u a r y 1975. 

The s imulat ion exper iments in sodium a re beginning, the p r o 
blem being to apprecia te the wear on the lower , center ing component of 
a fast r e a c t o r fuel a s sembly . 

A specia l device has been projected and built to s imulate the f re t -
t i ng -co r ros ion occur r ing between a fuel-pin and two g r i d - d i m p l e s in 
argon on gas b r e e d e r r e a c t o r . 

5 . 1 . 5 . Refe rences 

1) J . R . C . Annual Repor t 1972 page 267 
2) "Tribology 1973 Activity r e p o r t " B. C . d ' A g r a i v e s , J. Toornvl iet , 

Communicat ion in p r e s s 
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I 1 * REV. 2 REV. 

1500 
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220*>f 

2 RE VS.-2« 2 mm/stc 

3r<¿REV. 4 ' " REV. 

1 . FIRST PEAK CORRESPONDING TO THE STATIC FRICTION COEFFICIENT 

2. EXTREME VALUES AFTER 10 -r 15 SEC. FROM 1 

REVOLUTION 

O 

3. EXTREME VALUES DURING THE LAST 5 SEC. OF THE 1wt 

4. FIRST PEAK AFTER RUNNING-IN 
5. EXTREME VALUES DURING THE LAST FIVE SECONDS OF THE 3 REVOLUTION 

FIG. 3 
BASIC SEQUENCE FOR DRY FRICTION MEASUREMENT. 
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A U N I T Β U N I T 

•¿¿¿/ 

°™Α^Β 

1 . MAIN RECLINING FRAME,BEARING THE DISC AXLE 

2 . ROTATING DISC-BEARER,DRIVEN BY ANTISLIP PULLEY 
3 . PENDULUM BEAM BEARING THE SLIDER AND ITS AXLE 

4 . COUNTER-FRAME MOUNTED BY MEANS OF 3 GUIDES ON 
THE MAIN FRAME 

5 . EXCENTRIC DRUM AND COILS FOR β MEASUREMENT 

FIG, 4 
SCHEMATIC VIEW,FROM ABOVE,OF THE 2 UNITS 



I' 
¡| 

E-

Ê-

| 

jJ 

Ë-

E 

i 

fi III IllliUWffl li 
II 1 \\\\\W 
'!
 ;l i 

!
;

J ^ " " 

1 - ¡f 
V 

| \ ; 

1 il 
I II: 

fi 
ρ ι m "! 

H i 
Ι 

III II I I I I I N T I H III 
MT i 

f 
I 

1 la 
[1 

, | 1 ^ -

Pfl'll llll H'IH 
rm JIÏ

JI
'H 

ijhil l ' l l jí^ '| 
11

1 h '
: Ί ΐ ι | | i \ ι 

^ 

ri 
1 i. 

Brilli 
'''¡JUPI '¡'PF;S| 

|| II Wilis* 
iti 

III I 
II 

1 F 1 li 
1 H H 

II I' 1 il'tí 
*io,^\ ι 

!j II 

I 

I 

JPJJ y 
II 111 

ρ 

I I 
III III pili ι II III 
?,li¡yjyj Μ ι L 
If llfftf iipi 

in im 

ζ 
. o: . . . 

'i 

_ 

β: 

00 
in 
Osi 
o 
o 
00 
σι 

i l 

Γ 
* it l'lil 4 IT 
■ ■ 1 

1 |lj
: μ=^1ψ 

I Ii 
ţ τ 
t τ 
f i t 
t τ 
τ τ 
τ τ 
n t 
Ι τ 
11 
ţ ţ 
ţ I 
T t 
τ τ 
t s 
t τ 
t" t 

If 
■ 

Ν 

M 
] 

i 
Γ 

f 
l i l ρ? 

III
 : 

' 

UI F 
I 
lil 

• 

Ι ■■ 
II 

ì 
|| -

Üi U 
[fl il 
1 

iííiFy 
ι 
1 
Mff f 

ι 
ι 

■III 
finim 
111 

β 
¡!|:

 ; |¡|| 
τ 
ş l ¡ I l i I 
ir 
ff 
ij 
j tl 
ii 
II 
1 
Ρ' 
ι ι ι 
ι Β 
\ PI 
ψ 
f ι 
1 
! 

ín Ι: Ι 
§ 
C ι 
\ 
If i 
•F'-'TfTt* 

11 
^ 

l 

1 
| 

Γ 
| 
k 

B 

mu 

f l 
m 1 

. ζ 

ι 

τπ
τ 

E 

ζ 

ζ 

ζ 

ζ 

ζ 

Γ 

ζ 

ί ... 

-Γ
Τ

Τ
Ρ

 

=
1

 

ι Ρ* 
Ι Ι

| ! ι 
, ■ 

'
 ; i 

m 
Ι i Ι 

τΗ 
Ι 

! 

Ι Ι" 

ί ι [ ι 
ι Ι π 
i if 
ι 

lili i I 
fil 
Il Ρ τ I 
f 
l i l i ι 

f 
i 

i 
III li 

pFnR^-η 
S i'ii I ¡ ι 
I 
! 

'ί 
1 
Γ 
1 -

ι Ρ 
4- Μ : ! 
f l

 : ι
ΐ | ί ί ! 

i 
Ι 

Γ Ρ 
f 
ι | | 
lfm Ρ f 
'11 f f i IIΙ ι 
I l 1 m 
ι Ij 
1 ImlmM 
l p 
f 
1 
1 
F ρ lil II1 pili 
ft 1 li I 1 
1 
1" 
IT IJ ρ 

ί | 
11 ill II III Πι 

ŢT IN 

f f Q "Η" 
Μ ο: M 

^ M 
I l o i i ι < 

Q_ 
I-
I-

I l ui ü 1 - ' M 

i l g M Ι χ 

Jl 
iii 1 
lil f 
ft I 
ft Ï 
ft I 
' A 

l i t '* JÎ 
Tit T 
It 1 
ft I 
ΓΤΓ · 

I f l ' ftf 

Ι · ΐ
!
ΐ " ϊ -

Ü | % 
ι jJfc, 
In-fit" 

% 

i Ull ι; 5 
|, ? 

J 
II w 

1 
1 
11 
'I 

iţi' 
pi ι 
pi 

1 lo 
I T 

III I l i 1 
Jj|

!
j| 

Ï 
in f 
Ψ ' I I ' r 
1 1 ¡ | ¡ 

l i 
Ι ι 1 1 | 

Ι 
Ι i 11' ' l'i 
τ 

ι I I Ι PI Imi 
Ι Wttp Pi 
ni 
111 i

1 

^U*V" I "
I ! 

, ; nil 

1 

M | l | 

ι ' Ρ Ρ
 ;|

¡ 

I 

ι 

Ui 1 
ΙΠ Pip 

Ml M nt f 
if 
¡i:|::f Ρ I 

1IÍB 
NI | | 

Ρ P * 

: 

-ii 

-ii 

-ii 

-li 

-ii 

-ji 

;; 

-ii 

t4^ 
to 

F i g . 5 ( f i r s t 2 r e v o l u t i o n s ) 



F i g . 5 bis ( las t 5 revo lu t ions ) 



- 45 -

5. 2. Reference microdefec ts and u l t rasonic t r ansducer c h a r a c t e r i 
sation (P. Jehenson, Borloo E. , Bredael I. ) 

In the meta l lu rg ica l indus t r ies the detection of defects by means 
of u l t rason ics is c a r r i e d out in a r a the r pr imi t ive manner . The lack 
of knowledge of c h a r a c t e r i s t i c s of the t r ansduce r s employed, (together 
with their re la t ive e lec t ronic equipment) , and the lack of reference 
samples leads to very unrel iable m e a s u r e m e n t r e s u l t s . The a im of 
this study is the re fore : 

-to make available to the industry some well-defined reference defects , 
-to c h a r a c t e r i s e the t r a n s d u c e r s , as well as the e lec t ronic chains 
(equipment) assoc ia ted with them. 

5 . 2 . 1 . P r e s e n t state of our l abora tory act ivi t ies 

a) Reference defects 
Our work is pa r t i cu la r ly d i rec ted towards very smal l defects , since the 
production of la rge defects does not pose any special technological p r o 
b l ems . For very s m a l l - d i a m e t e r claddings, with thin wal l s , the pun
ching technique developed in our l abora to r i e s gives complete sa t i s fac
tion. In a cladding of about 6 m m d iame te r , and 0,4 mm wall th ickness , 
in terna l and ex te rna l defects of 1 mm long and 0, 1 mm wide, and 20 
and 4 0 / u r n depth can be produced, e i ther longitudinally or t r a n s v e r s a l -
ly, and with excellent reproducibi l i ty . 
A study is in p r o g r e s s to de te rmine the ideal shape for such a defect, 
as a function of the u l t rasonic reflect ivi ty, depending on the detection 
techniques employed. This problem must be d i scussed by the existing 
BCR group of spec ia l i s t s , and could even become the object of a con
t r ac t , in the context of indi rec t action. Alternat ive microdefect fa
br ica t ions p rocedures a r e a lso being studied, and the most in teres t ing 
r e su l t s obtained so far a r e those involving a combination of e l e c t r o e r o -
sion and u l t rasonic machining techniques. 
This technique is far more flexible than the punching method , and 
the geomet ry of the defects cur rently obtained have convinced us that 
this solution is very in te res t ing . 

fig. 6 
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The fig. 6 r ep re sen t s an enlargement (50 χ ) of a cut of a cyl indr i 
cal hole, with flat bottom of 1 mm d iame te r , and 1 m m depth. 
The r eade r should note the quality of this flat bottom, obtained after 
5 rectif ications of the cutting tool during the fabricat ion of this r e 
ference defect. The sharp angles obtained should also be noted. 

This technique also offers the advantage of being eas i ly applied 
to defects either on tubes or on flat pieces . The form of these defects 
can be changed simply by an appropr ia te choice of electrodes
As far as the verification of the geomet r ica l quality, and the surfaces 
of the fabricated defects a re concerned, a " rep l i ca" examinat ion 
procedure (centrifugation) and ext rac t ion by c o m p r e s s e d a i r is being 
c a r r i e d out. 

5# 2. 2.Character isa t ion of the t r ansduce r s 

Our laboratory equipment has enabled us to develop a technique using 
visual isa t ion of the ul t rasonic beam by the " sch l i e r en" method. ̂  
For this visual isat ion, the t r ansducer under examination is excited by a 
continuous wave, which does not exactly simulate the t rue ut i l isat ion condi
t ions , but never the less gives some useful data on the geomet r ica l c h a r a c 
t e r i s t i c s of the beam. 

fig. 7 

The fig. 7 shows the acoustic field of a focused t r an sduce r . One can 
observe the strong a s y m m e t r y of the beam, a r a the r weaklydefined 
focal zone, and one can clear ly see the considerable var ia t ions in the 
acoust ic p r e s s u r e both in the nearf ield and in the farf ield. 

A second optical bench is being assembled , which will make the ana
lys is of the acoustic field poss ib le , this t ime under the t rue conditions 
of util isation of the t r a n s d u c e r s . Another bench (being const ructed in 
the Central Workshop), should be supplied short ly . This vers ion should 
enable us to quantify the emit ted energy by a t r an sduce r , and produce 
beam plots of any des i red section of the ul t rasonic beam. 
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The m e a s u r e m e n t of the e l ec t r i ca l c h a r a c t e r i s t i c s of the t r a n s d u c e r s 
cont inues, and the a r r i v a l of ce r ta in equipment o rde red at the begin
ning of the year will enable us to make p r o g r e s s with this study. 

5 . 2 . 3 . P r e p a r a t i o n of the indi rec t action 

a) During this year the group of spec ia l i s t s met three t i m e s . 
Two new spec ia l i s t s joined the group, namely: one r ep resen ta t ive 
of the RTD (Netherlands) and one from the CEA (France) . During 
the meet ings this yea r , the d i rec t ives on d i rec t and indi rec t act ions 
for 1974 and 1975 were d i scussed . A proposal for indi rec t act ion, 
proposed by the SERAM, was d i scussed and adopted. The final form 
of the quest ionnaire has been defined, and discuss ions on m e a s u r e 
ments of t r ansduce r c h a r a c t e r i s t i c s a r e in p r o g r e s s . The next 
meeting is planned for F e b r u a r y 1975. 

b) Circulat ing m e a s u r e m e n t s 
T r a n s d u c e r s m e a s u r e m e n t s a r e continuing. Having been to Harwell 
and to the BAM, the t r a n s d u c e r s a r e at p resen t in the hands of the 
RTD, Ro t t e rdam. The l abora to r i e s of the CEA at Cadarache have 
agreed to take pa r t in the round robin m e a s u r e m e n t s on ar t i f ic ia l 
defects . Once the Belgonucléaire have completed their m e a s u r e m e n t s 
the re fe rence defects will be sent to CEA Cadarache , where they wi l l 
be c h a r a c t e r i s e d both by u l t r a son ics and by Eddy c u r r e n t s . 

5 . 2 . 4 . Publ icat ions and a ims for 1975 

- Repor t on the 2nd,· 3rd and 4th meet ing of the "Special is ts on re fe -
ference defects and t r ansduce r cha rac t e r i s a t i on" . 

Continuation of the ac t iv i t ies in p r o g r e s s , and widening of c o n t a c t s - ' 
A contact is a l r eady envisaged in January 1975 with ASTM, and in March 
I975, our BCR act iv i t ies will be p resen ted at Ul t rasonics Internat ional 75. 
Fu r the r contacts with the Danes and the I ta l ians . 
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5.3. Impact Toughness (D.J. Boerman, D. Quataert , G. Bou velie) 

The aim of the programme on impact toughness is to explore the 
feasibility of the development of a series of standard specimen for the 
testing and the monitoring of impact test machines in order to integrate 
and in some cases to replace indirect (metrological) methods. Several 
series of about 50 to 100 steel specimen of a given energy level will be 
broken under standardized conditions on machines of different design and 
origin within the European Community, but all satisfying the most strin
gent standards available. The I. S. O standards will be taken as a basis, 
since the european countries of the EEC have adhered to the I. S.O. recom
mendations on impact toughness. For technical reasons some prescrip
tions of the I S.O. standards may be altered if judged necessary (for so
me dimensional tolerances of the anvils the more stringent ASTM toleran
ces will be preferred). 

The first part of the programme will consist of the indirect testing 
of several machines (two machines will be tested and modified m CCR

Ispra, one in L.N.Ê. Paris and one in B.A.M. Berlin) In the mean

time the specimen for the ring tests will be prepared by C. C.R. Ispra ^neat 
treatment and machining). 

5.3.1. Summary of results 

5.3. 1.1. Verification of Wolpert II impact test machine 

As described in our activityreport of 1973, we verified and modified 
the 12years old Wolpert I tester (PW 30/15, machine n°609) existing in 
our laboratory. The principal axis and the fixation of the pendulum on this 
axis was in a very poor state of finishing with clearance between the axis 
and the pendulum. So we installed on a newly built foundation an identical 
Wolpert II tester (PW 30 30/15, machine 672), borrowed from another 
CCRlaboratory. 

The metrological verification was made in the same way as described 
in our activity report of 1973. Three types of verifications caused impor

tant modifications. 
The center of percussion: the oscillation period Τ = 1,77570 sec. for the^ 
original 15 mkg pendulum, which corresponds with a reduced length L r e d~ 
782,47 mm, which falls out of the standardized tolerances. For the 
original 30 mkg pendulum we found Τ = 1,77883 sec. , giving L r e d

= 7 8 5> 23 mm, 
which is out of standards too '. 
The energyscale: with the cathe tome ter we verified the energyscale 
and we found an error of 1, 5 degrees in angle, caused by an eccentricity 
between the center of the scale and the center of the pendulum axis. 
Parasitic energy losses: the free space between pendulum and the anvils 

i s o n l y
 4 0 " 1 6 = 12 mm for the broken specimen half s (with a section 

of 10 by 10 mm and a diagonal = 14, 1 mm) and we found out that this small 
space would cause parasitic energy losses. 



- 49 -

Modifications for thè 15 mkg pendulum: in pr inciple the center of 
pe rcus s ion was modified in the same way as desc r ibed in our act ivi ty-
r e p o r t of 1973. This t ime the calculated co r rec t ions were : 

m = -270 gr 
m 2 = +1164, 5 gr 

This r e su l t ed in an exper imenta l value of L r e d = 798, 68 m m which is 
within s t anda rds . 

In the or ig inal Wolper t -des ign , there a r e no to le rances and no m a 
ting p a r t s fo reseen in o rde r to avoid the eccent r ic i ty of point 2. 1. 2. 2. 
So a very careful mounting p rocedure was n e c e s s a r y . 

We diminishèd the or iginal thickness of the knife and of the pendulum -
disc from 16 m m to 12 m m of the knife f i rs t and then a further thinning 
of the knife to 10 m m and a gradual d e c r e a s e from 16 m m at the r e a r 
of the disc to 10 m m at the opposite side of the d i sc . 
Expe r imen ta l c h a r a c t e r i s t i c s after modification 

h = 1,45391 m 
o ( = 144°53'07" 
V. = 5, 34 m / s e c 

impact 

E , . .. = 0, 04 mkg fr ict ion 
which is 0 ,3% of 15 mkg 

a l l ver i f icat ions as desc r ibed in our act ivi ty r e po r t of 1973, points 4. 1 
t i l l 4 . 14 (page 12 t i l l 35) were repea ted on the Wolpert II machine in 
I974,' confirming that the Wolpert II machine is at l eas t as good within 
the s tandards as was the Wolpert I machine . (For significance of s y m 
bols see our act ivi ty r epo r t of 1973). 
D i rec t ver i f icat ions : the d i rec t ver if icat ion was made with the a m e r i -
can s tandard spec imen with wa r r an t ed impact va lues , as desc r ibed in 
our activi ty r e p o r t of 1973. Jus t as in 1973 with the Wolpert I mach i 
ne we a r e : - out of l imi ts for the low energy value 

- within l imi t s for the mean energy value 
- within l imi ts for the high energy value 

These r e s u l t s a r e reproduced in the following table . 

5 . 3 . 1 . 2 . Verif icat ion of the new MFL impact t e s t e r 

Both Wolpert impact t e s t e r s were bought in 1962 and cons t ruc ted 
according to the DIN-s tandards of 1952 and 1957. As explained in 
the introduct ion we need a machine satisfying the actual s t anda rds , 
so a new t e s t e r was o rde red at Mohr-Federhaf t - .Losenhausen (MFL) 
in Germany by the end of 1973. Pa r t l y this machine should have c lo
se r to l e rances than foreseen in the actual DIN-s tandards of 1973. 

L = 
d l = 
d 2 = 
p r 
h -
P 2 = 

i?. : 

0,79973 m 
0,70003 m 
0,89996 m 

: 9 ,581 kp 
: 0,78247 m 
: 10,317 kp 
= 0,79868 m 



IMPACT TESTS AT - 40°C WITH CALIBRATED SPECIMEN, 

Specimen 

Ser ie s 

J 11 

Κ 11 

M 11 

N° 

635 
663 
669 
689 
693 

822 
853 
875 
890 
987 

451 
911 
945 
947 
991 

Measured 
consumed 

fi> 

degrees 

124,2 
125,0 
125,9 
123,5 
126,0 

94,0 
95,2 
92,4 
specimei 
95,4 

68,35 
68,35 
67,2 
68,6 
58,7 

t o t a l Corrected measured energy £>r 
enPTvry f r i c t i o n l o s s e s = 0 , 0 4 4 mkg 

E 

mkg 

2,112 
2,017 
1,912 
2,202 
1,870 

6,180 
6,002 
6,404 

ι not c 
5,973 

9,794 
9,794 
9,946 
9,760 
9,746 

E 

mkg 

2,068 
1,973 
1,868 
2,158 
1,826 

6,136 
5,958 
6,360 

en te red 
5,929 

9,750 
9,750 
9,902 
9,716 
9,703 

E 

14,957 
14,271 
13,508 
15,606 
13,210 

44,390 
43,092 
46,002 

42,885 

70,519 
70,519 
71,627 
70,276 
70,179 

■nneaji ' 

f t l b 

1 4 , 3 1 ^  ^ 
ΓΓ988 

4 4 , 0 9 2 ^  

7 0 , 6 2 4 ^ ^ 
^Tfíôl 

Warranted s tandard 
mean value E 

\ i e a n 

f t  l b 

12,8 

42,6 

69,4 

permi t t ed 
deviationüiE 
f r o m \ e á n 

f t  l b 

+ 1,00 

+ 2,13 

+ 3,47 

Actual 
d e v i a t i o n Δ Ε 

Δ E 

f t  l b 

+ 1,510 

+ 1,492 

+ 1,224 

Notes 

Out of 
l i m i t s 

■ 

wi th in 
l i m i t s 

wi th in 
l i m i t s 

O 
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A f i r s t provis ional technical recept ion was made the 8 and 
9 of July 1974 in the factory in the p resence of Mr. Boerman and 
Mr . Bouvelle . We d iscovered an angle shift between the pendulum 
and the indicator , caused by a' faulty fixation of the pendulum on 
the ax i s . A second and more complete verif icat ion began at I sp ra 
in September and October of 1974, uti l izing our own gauges, the 
ca the tometer and other ins t rumenta t ion . We d iscovered that the 

anvil dis tance was out of to le rances and that there exis ts an axial 
play of the pendulum g rea t e r than 0,4 m m (caused by the appl ica
tion of the e l ec t ro -magne t i c b rake) . 

With the aid of an engineer of MFL modifications will be made 
he re at I sp ra in January 1975 in o rde r to e l iminate this fa i lu res . 

5 . 3 . 2 . Fabr i ca t ion 

5 . 3 . 2. 1. Impact tes t machine 

-Two new concre te foundations were made for the impact tes t 
machines , 

-A specia l device was const ructed for mounting the Wazau dyna-
nome te r , in view of a p r ec i s e de te rmina t ion of the pendulum 
momentum, 

-A device for the m e a s u r e m e n t of the length of the pendulum, 
-A gauge for de termining the dis tance between the anvi l s , 
-A center ing gauge for the knife edge of the pendulum, 
-A c ryos ta t made by Angelantoni in Milan has been adapted for 

the purpose of obtaining s tabi l ized low t empe ra tu r e on six spe
c imen ho lde r s . 

5 . 3 . 2 . 2 . Specimen 

-550 impact t es t specimen were mi l led , and heat t r ea ted in our 
l abora to ry . The final machining including the groove was done 
by the f i rm AZETA of Baveno, 

-3 se ts of 5 gauges were made for the dimensional control of the 
spec imen. 

Genera l r e m a r k . 

The main technical difficulty, which delayed to a la rge extent the 
beginning of the test ing of impact spec imen consis ted in having a machi
ne available satisfying the c u r r e n t I . S . O . a n d / o r ASTM s t anda rds . 
Two exist ing machines did not completely satisfy the s tandards and a 
newly bought machine is cur ren t ly modified in o rde r to satisfy exist ing 
s t anda rds . 

5. 3 . 3. Publ icat ions re la ted with the p resen t p r o g r a m m e 
a) Standards 

-ASTM E 23 - 72 
-ISO R 148 of I960 and R 442 of 1965 
-DIN 50115 of 1970 and 51222 of 1973. 
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b) Publicat ions 

-N .H . Fahey 
"The Charpy Impact Tes t . Its Accuracy and F a c t o r s affecting Tes t 
R e s u l t s " . 
ASTM - STP n°466 of June 1969, page 76-92. 

- D . E . Dr iscol l 
"Reproducibil i ty of the Charpy Impact T e s t " 
ASTM-STP n ? 176 of June 1955, page 70-75. 

c) Working paper 
Our activity - r epo r t of 1973 (Communication, in p r e s s ) . 
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ANNEX I 

Β. C R . DATA BANK 

by Maurandy C. 
Bertolo C. 

1. INTRODUCTION 

Within the f ramework of the diffusion of information c a r r i e d out by 
the Community Reference Bureau and following the publication of various 
catalogues on re fe rence m a t e r i a l s and high puri ty subs tances , the s e r v i 

ces of the JRC have under taken, on behalf of the BCR Sec re t a r i a t , to 
es tab l i sh a data bank re la t ing to these produc ts . 

This document outlines the position and the presen t state of work. 

This bank should in the future form the bas is for a Centra l Information 
Bureau for re fe rence m a t e r i a l s , which could l a te r be linked up with the 
European t e le  informat ion network. 

The sys t em foreseen would, amongst other things, permi t : 

data s to rage , 
automat ic r e t r i e v a l of numer ica l or nonnumer ica l data, 

automat ic updating, 
conversa t iona l r e t r i e v a l , 
automat ic i s sue of information and the management of the operat ions 

per formed by the bank. 

After a study of the different sys t ems available and the t ime factor 
having been taken into account, the choice fell on the SIMAS sys tem, which 
is a l ready in operat ion in the Centre for other data banks. This sys tem 
will be used during the runningin period of the card index , and although 
in i ts presen t form it does not exactly cor respond to our r e q u i r e m e n t s , 
it can be made more appropr ia te with some modificat ions. 

Φ A study of the technical prob lems ar i s ing from the crea t ion of such a 
sys t em and its connection with the a l ready exist ing networks is being 
c a r r i e d out under the supervis ion of the Commiss ion . CETIS of I sp ra 
is taking par t in this study. 
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It is use less to descr ibe the SIMAS sys tem in detail since it can be found 
in other specia l ised p a p e r s . We would simply point out that , for u s , 
two essen t ia l t ransformat ions have a l ready been c a r r i e d out. The f i rs t 
pe rmi t s the sys tem to accept the numer ica l values and to apply them to 
a quantitative r e t r i eva l of any Boolean compar i son expres s ion (< , >, -, e tc . ), 
The second pe rmi t s the introduction of data on the inver ted file, thus making 
possible the simple application of the same e lemen ta ry information to nu

merous i t ems . Other convers ions which a re impor tan t for the alphabetic 
r e t r i eva l of the i t ems and for the automatic printing of the r e su l t s a re in 
course of being examined. 

2. FORMATION OF THE DATA BANK 

The bank is composed of two dist inct ca rd  indexes : 

2. 1. The i t ems forming the bank itself a r e filed in the f i r s t card index . 

They a r e divided into two different groups . The re fe rence m a t e r i a l s 
and the high puri ty substances a re filed in the f i rs t group. The s e 

cond groups is composed by the l a b o r a t o r i e s , companies and organ i 

sat ions that are in te res ted in the m a t e r i a l s of the f i rs t group or by 
the BCR ac t iv i t ies . There fore , those producing, sell ing or using r e 

ference m a t e r i a l s , the l abora to r i e s contacted at the t i m e of the enqui

r i e s , e tc . , a r e found in this group. 

The card index thus composed will pe rmi t a more flexible and eas i e r 
management of the Sec re t a r i a t ac t iv i t ies , in addition to the more r a 

pid diffusion of the information on re ference m a t e r i a l s . 

In each of these groups , the information at t r ibuted to the i t ems is of 
a different na ture . There a r e four types of information, which can 
be classif ied as follows: 

the identif ier(s) which identifies the i tem and which can only appear 
once in the card index . This category, for example , covers the num

ber r ecorded in the bank, in some c a s e s , the name of the object, e tc . 

Φ SIMAS, an in teract ive information sys tem(lnternat ional Computing Com
puting Symposium, Venice, Apri l 1973) 
A CETISSYNTAX r epor t is about to be published 
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An a lphanumer ica l r e t r i e v a l can be made with this information. 

- the classif icat ion which is codified information possess ing seve ra l 
levels of h i e r a r c h y permi t t ing a ramif ied indexing of the i t ems . 

-codified information by means of key-words and corresponding 
t he sau r i . The numer i ca l information is to be found in this ca tegory. 
The cor responding numer i ca l value and the unit used a r e assoc ia ted 
with key-word indicating the component (or the proper ty) . 

- l a s t ly , the l i t e r a l information which, con t ra ry to the above, is not 
used for the automatic r e t r i e v a l of the i t ems but as address ing or 
complementary information supplied to the r e q u e s t e r . 

2. 2. A second ca rd - index assoc ia ted with the f i r s t includes the labora to
r i e s , f i rms and organisa t ions using the data bank. Each cus tomer 
may, after obtaining the n e c e s s a r y author isa t ion , consult any par t 
of the ca rd - index d i rec t ly ; this facility wil l , in the future, be used 
for t e l ep rocess ing . The quest ions a r e r eco rded by the sys tem which 
supplies a detai led analys is of the s ta t i s t ic s ta tement of the quest ions. 

The information is reduced to a min imum in this ca rd- index : 

-the name for the alphabet ical r e t r i e v a l , 
- the author isa t ions (type of r e t r i e v a l pe rmi t t ed , author ised groups 
and c lass i f ica t ions) , 

- the a d d r e s s , 
- the name of the cor respondent , 
- the country. 

We can now examine i n more detai l , the information supplied for the 
two groups of the f i r s t ca rd- index . It should f i rs t of all be mentioned 
that the information given in the following descr ip t ions does not always 
have i ts full meaning for a l l types of i t ems . Some information, for 
example , which is e s sen t i a l for identifying a chemical product , can 
be without meaning or can have a more or l ess different significance 
when applied to a technological re ference m a t e r i a l . This is to say 
that by billing the ca rds of each i t em, only the significant p a r a m e t e r s 
a r e taken into considerat ion. 
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3. REFERENCE MATERIALS AND HIGH PURITY SUBSTANCES GROUP 

The information at t r ibuted to the i tems of this group is detai led below. 
Within a given group of information (codified for example) the i t ems of 
information a r e independent of each o ther , and placed in any o r d e r . 

3 . 1 . The identif iers 
3 . 1 . 1 . BCR identification_number: this is an increas ing number s ta r t ing 

from 1, given to each i t em when it is r eco rded by the bank. 
3. 1. 2. The name(s) of the i tem: this information will be used especia l ly 

fo'r the'o'rganic chemical p roduc ts , the pharmaceu t i ca l products 
and those to be used in the alphabet ical r e t r i e v a l for the i t e m s . 
There is the possibi l i ty of adding a second name for products with 
different designat ions. 

3 .2 . Classif icat ions 
These a r e in effect codified data or key-words forming a 3- level 
h i e ra rchy . This possibi l i ty offered by SIMAS was used to classify 
the products into groups , sub-groups , e tc . according to their na tu re . 
An example of this c lassif icat ion is given in the appendix. 

3 . 3 . Codified information 
All the following codified data can be used in the automat ic r e t r i e v a l 
of the i t e m s . The choice is such that the data bank can reply to mos t 
of the reasonable questions add re s sed to it by the u s e r s of the bank. 
An example of some typical questions is given in the appendix. 

3. 3. 1. Name o f p r o d u c e r : a l l the names of the f i rm, the products of which 
are~re"co~rde~d in the data bank, a r e codified. The corresponding 
thesaurus should contain some 300 key-words . 

3 . 3 . 2 . Methods: the type of method, m e a s u r e m e n t / a n a l y s i s (or the p a r t i 
cular method) for which the m a t e r i a l will be used, a r e indicated. 

3 . 3 . 3 . State/phase/fo_rm: the physical s tate of the sample is given in a 
codified manner as well as i ts form (solid), i ts c rys ta l l ine s t a te , e tc . 

3. 3 .4 . Chemical Jformula: this is a s imple way of finding the chemica l 
products (especially inorganic) which appear in the ca rd- index . 
If a simple substance is involved, the code name of the c o r r e s p o n 
ding e lement is given. If a molecule is entai led, the code names 



57 

of a l l the component e lements a r e indicated, each followed by a 
number represen t ing the number of a toms of the e lement in ques 
tion in the molecule . For example , to find a sulphuric acid s a m 
ple , samples having the following c h a r a c t e r i s t i c s a r e looked for: 

sulphur (1) oxygen (4) hydrogen (2) 

This imper fec t but s imple procedure covers sa t is factor i ly a lmos t 
a l l the inorganic chemica l products l is ted in the card- index for 
the t ime being. 

At p r e s e n t , an extension of this p rocedure to include organic che
mica l products is being examined. 

3 . 3 . 5 . P u r i t y : this factor is used to e x p r e s s (in %) the puri ty of ce r ta in 
s imple or compound chemica l subs tances . 

3 . 3 . 6 . P r o p e r t i e s : for each cert i f ied proper ty a group of 3 i tems is given, 
that i s : 
- the code of the cert if ied p roper ty 
-the cer t i f ied numer i ca l value 
-the unit used 

Providing that the r eques t is made in a coherent unit, 'the sys tem 
itself effects the unit convers ion for the r e t r i e v a l and r e t r a n s l a t e s 
it into the calling unit to give the r e s u l t s . 

3. 3. 7. Composit ion: as in the preceding pa rag raph , groups of 3 i tems a r e 
given, that i s : 
- the code of the component (principal or impuri ty) 
-the numer ic value of the contents 
- the unit used (%, ppm, e tc . ) 

In this pa rag raph , the groups of data can be as many as thir ty 
(in the case of spec t rographic meta l l ic samples ) . 

3 . 3 . 8 . Cert i f icat ion: a ce r ta in number of indications relat ing to the c e r t i 
fication p r o c e s s followed by the producer is given to enable the 
r e q u e s t e r to have some idea of the cert i f icat ion of the sample . 
Care mus t be taken not to identify this " idea" being a velue judge
ment since there a r e too many factors that a r e not taken into con
s idera t ion: m e a s u r e m e n t quality, l abora tory exper ience and spe
c ia l i sa t ion, e tc . 
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3 . 3 . 9 . Availabil i ty: this p a r a m e t e r indicates whether the sample in 
question is in stock, on o r d e r , if the stock is being renewed, 
if the production has been abandoned, or if another sample r e 

places the one concerned. 

3.4 . Li t e r a l information 
In this group, information is found which is of no use for r e t r i e v a l 
whether it be a very par t icu la r information (scientific or technical 
ar t i c le concerning the m a t e r i a l identification number of the producer ) 
or information which is of no i n t e re s t to the r e t r i e v a l (for example , 

the pr ice) . . 
The information covered by this group i s : 

3.4 . 1. Descript ion: this is a very brief descr ip t ion of the m a t e r i a l using 
as far as possible the t e r m s (or their exact t rans la t ion) employed 

by the producer . 
3 . 4 . 2 . Identification number o_f_ the_ ρ r o due e r 
3 . 4 . 3 . Bibliography: all the useful bibliographic information is supplied 

to the r eques te r re la t ing to the m a t e r i a l reques ted and to the work 
performed during its study and development: a r t i c l e s , r e p o r t s , e tc . 

3 . 4 . 4 . Standards: the s tandard re ference with which the i tem has a d i rec t 
re la t ionship is given (when, for example , the i tem is special ly 
developed to control or satisfy a cer ta in s tandard) . 

3 . 4 . 5 . Conditions of use (if any)j the possible l imitat ions in the use of 
the sample a r e indicated: t e m p e r a t u r e s , p r e s s u r e s , chemica l 
environment , e tc . 

3 . 4 . 6 . Weight, volume, d i m e n s i o n s : the weight, dimensions and /o r volu

me of the sample a r e given. It has been seen above that the s ta te , 
phase or form (solid) of the sample is given in a codified form in 
order to enable the r e t r i e v a l to be made for samples having a given 
form. 

3 . 4 . 7 . Est imated pr i ce : the pr ice quoted by the producer at the las t upda

ting of the cards is given. Even if a not very recen t date is invol

ved, the connection of these two data gives an idea of the actual 
pr i ce . 

3.4 . 8. Updating: date of the las t updating of the card . In pr inc ip le , al l 
the information is rev i sed at this date. 
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4. ASSOCIATED LABORATORIES AND ORGANISATIONS GROUP 

As previously mentioned, this group covers all the l a b o r a t o r i e s , 
f i rms and organisa t ions concerned in the re fe rence m a t e r i a l s and the 
u l t r a  p u r e substances on one par t and by the BCR act ivi t ies on the other . 

Amongst other things, when a m a t e r i a l has been found in the banl that 
compl ies with the r e q u i r e m e n t s , it can supply all the r e fe rences of the 
producer and the different agents in the Community count r ies . It also 
faci l i ta tes the management of the act ivi t ies of the Secre t a r i a t , in p a r t i 

cu la r , during the enqu i r i e s , dis t r ibut ion of c i rcu la r or b r o c h u r e s , etc . 

The following main groups of information can be found on a typical 
ca rd of this group: 

4. 1. The identifier (name) 

This is the name of the company or l abora tory wri t ten in a form 
which places in evidence the most significant words (paper n a m e s , 
name of spec ia l i t i e s , e tc . ). The name , (in the order in which it is 
wri t ten on the card) is used in the alphabetic r e t r i eva l . If the head 
office of a f i rm is involved, only the name is writ ten. If a l abora tory , 
a depar tment , etc . (obviously not having the same addres s as the head 
office) a number follows the name (the same as that of the head office), 
i nc reas ing from 1 to N, as the ca rds meet . 

4. 2. The class i f icat ions 

This is the same as that encountered in the m a t e r i a l s group. The 
same groups and subgroups of products a re found. In this case , 
however , it deals with the products of i n t e r e s t to the l abo ra to r i e s . 
This information will be used to automatical ly addres s brochures and 
pamphle t s . 

4. 3. Codified information 

This covers the information needed to r e t r i eve f i rms conforming to 
ce r t a in c r i t e r i a . A l i s t of typical questions to which the card index 
can quickly rep ly , whether in batch mode or in t e leprocess ing ( tele

p r in te r or video) is given in the appendix. 
4 . 3 . 1. Activi t ies within the field of the refe_rence_ maţe_r_ials: 

whether a producer , r e t a i l e r , u s e r , producer for his persona l 
u s e , e tc . is concerned is given. 
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4 . 3 . 2. Economic _Ştaţus : 
in this case is indicated whether it concerns an official organ i sa 

tion, a private company (main office or subs id iary) , a profess io 

nal associa t ion , etc . 
4 . 3 . 3 . Indu s t r i a l ac ti vity _s_ecto r 
4 . 3 . 4 . Turnover 
4 . 3 . 5 . Number _of_ e mploye es 
4 . 3 . 6 . European cla_ssification : 

These three la t te r i t ems a re supplied (when known) in orde r to 
es t ima te , in case of need, the weight that a demand may have 
(MR) or a reply (to an enquiry) . Natural ly this type of reasoning 
has to be done with grea t c a r e . 

4 . 3 . 7 . Paren t companies and assoc ia t e s : 
when a subsidiary is concerned, the keyword(s) of the parent 
company (ies) is supplied. 

4. 3. 8. Agent : 
when the card r e f e r s to an agent, the codes of al l the produce r s 
r ep re sen t ed a r e given (of which, obviously the products appear 
in the m a t e r i a l s card index) . 

4 . 3 . 9 . Documentation: 
this c o v e r s , in a codified form, the type of c i rcu la r sent to a 
f i rm, the rep l ies and documentation rece ived , or to know whether 
i ts products appear on the card index , etc . 

4 . 3 . 1 0 . E nqui rie_s_: 
for each enquiry made by the BCR S e c r e t a r i a t , this indicates 
whether the f i rm has been contacted, by quest ionnaire or by di 

r ec t contact , whether it has answered , posit ively or otherwise , 
whether it is ready to col labora te , e tc . 

4 . 3 . 1 1 . Distr ibut ion: 
this sect ion follows al l the distr ibut ions of documents ( r epo r t s , 
catalogues) per formed at the l abora to r ies and companies concerned. 
Later on it can be used to control the dis t r ibut ion of per iod ica l s , 
b r o c h u r e s , bul le t ins , etc . 

4 . 3 . 1 2 . Subscription: 
this paragraph can be used la te r to make possible subscr ip t ions . 
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4. 3 . 13. Country 

4 . 4 . L i t e r a l information 
This group of information cove r s : 

4 . 4 . 1. Pos ta l a d d r e s s : this concernes the complete postal addres s writ
ten normal ly and which is exactly t r an sc r i bed on the label to send 
off the b rochures and cor respondence . 

4 . 4 . 2. Name of a f i rs t cor respondent 
4 . 4 . 3 . Name of a second correspondent 
4 . 4 . 4 . Name of a th i rd cor respondent 

This covers the names or pe r sons to whom correspondence is 
sent and which a r e la te r added success ive ly to the name of the 
company on the l abe l s . 

4 . 4 . 5 . Telephone number 
4 . 4 . 6 . Telex number 
4 . 4 . 7 . Date of the las t updating 

All the l i t e r a l information is pass ive information which only ap
p e a r s when the corresponding i tem has been ex t rac ted from the 
ca rd - index . 

5. OPERATION OF THE BANK 

The bank can be used d i rec t in batch p rocess ing whether with t e l e 
p rocess ing by means of a t e lepr in te r or with a video sc reen . 

The f i r s t mode of operat ion co r responds to the use made by the 
Sec re t a r i a t when publications a r e issued or for rep l ies to grouped ques
tions . 

The second mode is that which pe rmi t s instantaneous rep l ies to be 
made to an isolated question. It is obviously the one which will be used 
by cl ients linked to the future European teleinformation network. For the 
p r e sen t , there a r e s eve ra l ve r s ions of the te leprocess ing ut i l isat ion 
p r o g r a m m e . The f i r s t , the oldest , develops a t the same time as the 
conversa t ion between the r eques t e r and the sys tem. The sys tem explains 
each t ime the keys of the different codes and the possible success ive 
quest ions . 
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The advantage is that even a person not very famil iar with the bank 
may ask quest ions . The drawback is that this conversa t ion takes a 
long t ime, especia l ly when working with a type 2751 t e r m i n a l . 

A second vers ion now being developed enables the quest ions to be 
made d i rec t to the bank and the sys tem supplies the reply immedia te ly . 
The p roces s is very rapid , but the r eques t e r mus t know thoroughly in 
advance al l the codes of the sys tem. 

The sea rch for i tems in the bank can be made e i ther by the name (s) 
or by the Boolean express ion (relat ionship between logical sums and p r o 
ducts) of different p a r a m e t e r s which cha rac t e r i ze the i t ems of a ce r t a in 
group. 

To make things c l e a r e r , some typical quest ions that could be made 
to the bank during no rma l operat ion a r e given below. 

6. TYPICAL QUESTIONS TO BE MADE TO THE DATA BANK 

Note 

The following quest ions a r e some typical examples demons t ra t ing 
the s t ruc tu re of the quest ions that can be put. There is no need to look 
for the chemica l , physical o r technical significance of these examples . 

6. 1. Reference Mater ia l s and High Pur i ty Substances Group 

To be r e t r i eved in the bank, when the m a t e r i a l s cor responding to the 
following specifications appear : 
-v i scos i ty re fe rence m a t e r i a l s cert if ied in the field 10, OOO/lOO, 000 c P . 
- s a m p l e s of a luminium alloy complying with the following condit ions: 
0. 5 < Mg < 3. 00 Cu < 0. 08 Si ^ 0. 005 (in %) 

- s a m p l e s of nickel having a puri ty of ^ 99. 95% supplied in the fo rm 
of wi re 

-monocrys t a l s of b ismuth, cadmium sulphur 
- s amp le s of sulphuric acid accompanied by an analys is cer t i f ica te 
(lot) and satisfying the following conditions: 

As < 0.001 
CI £ 0 . 0 5 * i n f e ) 
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- s a m p l e s of benzene having a puri ty ^ . 99 .95% 
- s a m p l e s of argon having a puri ty of ^ 99 .95% and containing less 
than 5 ppm in volume of ni t rogen 

-solut ions of Ni 
- s o u r c e s of a m e r i c i u m 241 having an intensity l e s s than 1 mi l l icu-
r i e 

- y-sources, y - rad ia t ion ^ 1 . 5 MeV 
- s amp le s of m i n e r a l s having the following par t i a l composi t ion: 
(in %) 4 5 £ S i 0 2 ^ 5 0 A l ^ > 20 MgO < 5 

-methane+hydrogen mix tu res containing l e s s than 1% of hydrogen 
- s amp le s of Rockwell h a r d n e s s , ha rdness included between 50 and 100 
Rockwell units 

- s a m p l e s of t h e r m a l conductivity *> 0. 3 W/m. °C 
-o r gano-meta l l ic composit ion having a cert if ied percentage of s i lver 
- sample of s tee l having a cert if ied content of oxygen included between 
50 and 100 ppm 

-v iscos i ty re fe rence m a t e r i a l s produced by company X 
-o rgano-meta l l i c type re fe rence m a t e r i a l s produced in the Community 
- l i s t of spec t rographic s ta in less s tee l s tandard e labora ted in the 
Community. These a r e classif ied according to the p roducer , and 
the p roduce r s according to the country 

- l i s t of samples of cobalt having a puri ty of 9 9 . 9 % . These a r e grou
ped in the alphabet ical o rde r of the p roducers and for each producer 
according to the dec reas ing puri ty 

- l i s t of a l l the re fe rence m a t e r i a l s having cer ta in physical p roper t i e s 

These a r e p resen ted following the in ternal c lassif icat ion of the bank. 
In any one ca tegory, the products a r e groupes according to the produ
c e r , and the p roduce r s a r e in a lphabet ical o r d e r . 

6. 2. Associa ted Labora to r i e s Group 

To be r e t r i eved in the bank, providing that they have been entered 
and supplied with the a d d r e s s , telephone number , name of the co r 
respondents , l a b o r a t o r i e s , companies or organisat ions which satisfy 
the following conditions: 

- t hose , the names of which a r e 
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- those represen t ing in (country) the f i rm 
-those to whom the r epo r t was sent 
- those who offered to col laborate when the enquiry on. . . .was made 
-meta l lu rg ica l companies manufacturing their own re fe rence m a t e r i a l s 
- those in te res ted in the re fe rence m a t e r i a l s within the nuclear field 
-the r e s e a r c h inst i tutes in te res ted in re fe rence m a t e r i a l s having 
optical p rope r t i e s 

Note : once the r e t r i e v a l has been made , the sys tem automat ical ly 
supplies on labels the l is t of names and a d d r e s s e s of the pe r sons and 
companies r e t r i eved . 

6 . 3 . Questions to the Use r s Card-Index 

-how many questions were made to the bank by of at ? 
-how many of the questions concerning viscosi ty re fe rence m a t e r i a l s 
were made in ? 

-propor t ion of questions for composit ion re fe rence m a t e r i a l s compa
red with those for m a t e r i a l s having physical or technological p r o p e r 
t i e s ? 

-was the m a t e r i a l subject of a question on such and such date ? 
How many t imes and by whom? 

-which a r e the cus tomer s having made more than quest ions in 
the past year ? 

7. PRESENT STATE OF THE WORK AND LIMITS OF THE SYSTEM 

At p resen t , r ep l ies to a l l the questions made in the typical quest ion
na i re cannot be obtained with the SIMAS sys tem. 

As a l ready seen, a p re l imina ry modification covered by a contract 
with SYNTAX has been c a r r i e d out to enable numer i ca l information to 
be introduced into the bank and a quantitative r e t r i e v a l to be made . 
A table of unit (simple or compound) equiva lences pe rmi t s the input 
or output of information to be made in no ma t t e r what unit sys t em cons i 
dered in the table. 

Another modification, which has formed the subject of a supplemen
ta ry contract , enables groups of i tems linked together to be c rea ted . 
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In pa r t i cu l a r , this p e r m i t s the a t t r ibut ion of the same patronymic 
name to a ce r t a in group of i t ems and great ly facili tate the r e t r i e v a l 
for products especia l ly the organic chemica l ones , the pharmaceut ica l 
products and those used for medica l ana lys i s . 

Some print ing sub- rout ines will r ema in to be wri t ten concerning 
the i ssue of ca ta logues , b r o c h u r e s , e tc . This re la t ively l e s s impor tant 
work should be under taken by CETIS. 

However, this sys tem does have a number of drawbacks for a data 
bank such as o u r s , since it should la te r on be open to the public, that 
is to say, a c c e s s should be easy . 

The main c r i t i c i s m s to be made to the sys tem a r e : 

- in the p re sen t sys t em only one group can be questioned at a t ime: if 
it is des i r ed , for example , to r e t r i eve a pa r t i cu la r sample and the 
r e fe rences of i ts p roducer , this has to be done in two opera t ions . 
In t e l ep rocess ing this is of l i t t le impor tance but in batch mode it r equ i 
r e s two success ive operat ions of the machine . 

-we have seen that this sys tem admits numer i ca l values assoc ia ted to 
a p a r a m e t e r (mater ia l p r o p e r t i e s , component e lement , e tc . ) but seve
r a l values cannot be linked up with each other . We cannot, for example , 
a s soc ia te a vapour p r e s s u r e to a t empe ra tu r e or a ref rac t ion index to 
a wave length. Not being able to assoc ia te two va lues , we cannot define 
a range of va lues . In some cases this is a considerable drawback in 
the exact definition of the use of a m a t e r i a l . 

- s ince mos t of the information is in a codified form and the corresponding 
key-words p e r m i t the mos t var ied i tems to be c lear ly defined, volumi
nous thesau r i a r e used. I t becomes tedious , the re fore , both in input as 
well in output, to s e a r c h for key-words to be used in the r e t r i eva l and 
the operat ion has to be per formed by specia l ised personnel who know the 
sys tem perfect ly . 

- the data input r equ i r e s the manipulat ion of an excess ive amount of c a r d s . 
Roughly 50 ca rd s a r e n e c e s s a r y to desc r ibe an i tem. For 8. 000 samples 
+ 2.000 assoc ia ted l a b o r a t o r i e s , 500. 000 ca rds a r e involved. 
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For these reasons we have a l ready to think about the eventual 
substi tution of the SIMAS by another sys tem fitting bet ter our needs , 
specially as far as the disponibility of the data-bank to non-spec ia l i zed 
people is concerned. We a re now looking for such sys tems actually 
in operat ion or in p r o g r e s s . 
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ANNEX III 

PERIODICALS 

ACTA CHEMICA SCANDINAVICA 
A. I . C h . E . JOURNAL 
AMERICAN CERAMIC SOCIETY BULLETIN 
ANALUSIS 
ANALYST 
ANALYTICA CHEMICA ACTA 
ANALYTICAL BIOCHEMISTRY 
ANALYTICAL CHEMISTRY 
APPLIED OPTICS 
APPLIED SPECTROSCOPY 
ARCHIV FUER EISENHUETTENWESEN 
A. S. T. M. STANDARDIZATION NEWS 
ATMOSPHERIC ENVIRONMENT 
BERICHTE DER DEUTSCHEN KERAMISCHEN GESELLSCHAFT 
BRITISH JOURNAL OF NONDESTRUCTIVE TESTING 
BULLETIN DE LA SOCIETE CHIMIQUE DE FRANCE 
BULLETIN MENSUEL DE LA NORMALISATION FRANÇAISE 
CHEMICAL COMMUNICATIONS 
CHEMICAL ENGINEERING 
CHEMICAL ENGINEERING PROGRESS 
CHEMICO-BIOLOGICAL INTERACTIONS 
CHEMISTRY IN BRITAIN 
CHIMICA E L'INDUSTRIA 
CLINICA CHIMICA ACTA 
COURRIER DE LA NORMALISATION 
FORTSCHRITTE DER PHYSIK 
FRESENIUS ZEITSCHRIFT FUER ANALYTISCHE CHEMIE 
GAZZETTA CHIMICA ITALIANA 
HELVETICA CHIMICA ACTA 
INDUSTRIAL LABORATORY (URSS) 
INTERNATIONAL JOURNAL OF ENVIRONMENTAL ANALYTICAL C 
INTERNATIONAL LABORATORY 
INTERNATIONAL METALLURGICAL REVIEWS(THE INSTITUTE OÏ 
JOURNAL OF BIOLOGICAL CHEMISTRY 
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JOURNAL OF CHEMICAL SOCIETY 
JOURNAL OF THE INSTITUTE OF METALS 
JOURNAL OF MATERIALS SCIENCE 
JOURNAL OF METALS 
JOURNAL OF RESEARCH OF THE NATIONAL BUREAU OF STANDARDS 
PART A) PHYSICS AND CHEMISTRY 
PART B) MATHEMATICAL SCIENCE 
JOURNAL OF THE AIR POLLUTION CONTROL ASSOCIATION 
JOURNAL OF THE AMERICAN CERAMIC SOCIETY 
JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 
JOURNAL OF THE ASSOCIATION OF OFFICIAL ANALYTICAL CHEMISTRY 
MATERIALS EVALUATION 
MATERIALS PROTECTION AND PERFORMANCE 
NON DESTRUCTIVE TESTING 
PROCEEDINGS OF THE SOCIETY FOR ANALYTICAL CHEMISTRY 
SOIL AND FERTILIZERS 
TECHNICAL NEWS BULLETIN (NBS) 

II - ABSTRACTS 
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CHEMICAL ABSTRACTS 
CHEMICAL TITLES 
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GOVERNMENT REPORTS ANNOUNCEMENTS 
INDEX DE LA LITTERATURE NUCLEAIRE FRANÇAISE 
INSTITUTE OF PETROLEUM (ABSTRACTS) 
METALS ABSTRACTS 
METRON 
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U. S. Department of Commerce 
Frederick B. Dent 

Secretary 
National Burean of Standards 
Richard W. Roberta, Director 

ANNEX IV 

Rational t i tram of ßtandataü 
(Eeritfttate of ^ηη\ψ\% 

Standard Reference Material 1631 
Sulfur in Coal 

Rolf A. Paulson 

This Standard Reference Material is intended primarily for use as an analytical standard for the 
determination of sulfur in coal. It is also certified for ash content. This standard consists of three 
different lowvolatile bituminus coals, ground to pass a 60mesh sieve, packaged separately. Each 
coal is certified for its sulfur and ash contents on an asreceived basis. 

Coal 

A 

Β 

C 

Source of Material 

Keystone Mine No. 2, West Virginia 

Colver Mine, Pennsylvania 

Stigler Bed, Arkansas 

Percent by Weight 

Sulfur 

0.546 ± 0.003 

2.016 ± .014 

3.0201 .008 

Ash 

5.00 ± 0.02 

14.59 ± .09 

6.17 ± .02 

The certified values are the means of 20 determinations of sulfur and 10 determinations ot ash 
on 10 samples selected randomly from the lot of 2500 samples. The uncertainty represents the half 
widths of the 95% confidence intervals of the certified values. There was no evidence of heterogene
ity of composition within the uncertainty limits reported. 

The coals have been analyzed by five cooperating laboratories with results consistent with the 
certified values. All of the analytical work is summarized under the supplementary information. 

The overall coordination of the technical measurements leading to certification, was under the 
chairmanship of J. K. Taylor. 

The technical and support aspects involved in the preparation, certification, and issuance of this 
Standard Reference Material were coordinated through the Office of Standard Reference Materials 
by C. L. Stanley. 

Washington, D. C. 20234 
August 15,1973 
(Revised December 6, 1974) 

J. Paul Cali, Chief 
Office of Standard Reference Materials 

(over) 
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Supplementary Information 

Analysis of Material 
The methods of analysis used for certifying this material were essentially those identified as 

ASTM method D271. The following laboratories cooperated with NBS in the analysis of these 
coals: Association Technique de l'Importation Charbonnière, Hampton Roads Laboratory, Newport 
News, Virginia; Combustion Engineering Inc., Windsor, Connecticut; Eastern Associated Coal 
Corporation, Pittsburgh, Pennsylvania; Joint Research Center, Research Establishment, CCR,Ispra 
Italy ; and U. S. Bureau of Mines. Coal Analysis Laboratory. Pittsburgh, Pennsylvania. 

Summary of Supporting Analytical Values 

Coal Laboratory Sulfur, % Ash, % 

A 1 
2 
3 
4 
5 

Β 1 
2 
3 
4 
5 

C 1 
2 
3 
4 
5 

For the work performed in the cooperating laboratories the values for sulfur are the averages of 
twelve determinations for each laboratory except laboratory No. 5, whose values are based upon 20 
determinations for Coal A and 23 determinations for coals Β and C. The values for ash are the 
averages of twelve determinations except laboratory No. 1, whose values are based upon 18 
determinations for coals A and C and 17 determinations for coal B. The uncertainties are the 95 
percent confidence limits. 

The Joint Research Center, Research Establishment, CCR reported mercury and lead values for 
coals A and B. The values were: mercury, 0.073 and 0.041 ppm and lead, 5.44 and 5.97 ppm for 
Coals A and B, respectively. 

Originally, the moisture content of these coals was to be certified; however, the lack of 
homogeneity in this respect prevented certification. Therefore, these values are reported for 
information only. The averages including the moisture values from five of the participating 
laboratories were: Coal A, 0.04 percent; Coal B, 0.69 percent; and Coal C, 0.47 percent. The range 
of values were: Coal A, 0.62 to 1.17 percent; Coal B, 0.18 to 1.06 percent; and Coal C, 0.15 to 0.87 
percent. 

These coals were procured and ground through the assistance and courtesy of David E. Wolf son 
and Forrest E. Walker, U. S. Bureau of Mines, Pittsburgh, Pennsylvania. 

Use of Material 

All analytical values are reported on an as-received basis so that no drying procedures should be 
used. The coals are packaged in hermetically sealed envelopes each containing approximately 3g of 
the material. It is recommended that the envelopes be opened only at the time of analysis and that 
any unused contents be discarded. 

0.540 ± 
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.569 ± 
.547 ± 
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1.988 ± 
1.993 ± 
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