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ÀJ"\f ANALYTICAI-J 'tEST OI" VEGARD'S LAW

RIASSUNTO. - Mediante olaboratore elettrollko sono stllti riportati in gra,.
fico, in fWlzione della oompo~izione molooolare, i valori sperimontali dei para­
metri reticolari (a., b., c., V) di 5J8 soluzioni solide binario; nell' ipotesi che

valga la legge di V<!b"ll-rd si è quinùi calcoluta hl- loro 'lligliore retta llitorpola,
trice llOCOlldo il metodo dei minimi (lu>l.drati. Sulla uuso dei risulta.ti analitici,
pr6S(lntati !!otto forma. di tabelle, si può a&l(lrire eho la validità della leggo di

Vega.rd per Ulla data. soluzione solioJa Ilon può CS!lOre affermata a priori, mll.,
a!. più, l'lllSCre vcrificatl\. sperilllcntallllOllt<" E' infatti stato rU!eontrut(l un buon
llumero di clUli lll- cui i pllnti spcrimentali o non SOIlO interlJolabili con una SUI_

gola retta, o hanno un andamento COntavo o COlH'C8llO, o IlOll IIOno interpolabili
affatto.

Si metto poi in evideuza una. (alli80tropia) della leggo di Yegard nel 8e1I8O

che la validità di Ulla illtcrpolaz.ione linelHo "aria con la direzione eristallogra'
fica cOIL'li(lerata o ehe iu numcrOlli casi la pelldonza dcll:l relta interpolatriee cam­
bia di IIOgno por i diversi puramotri. In I.ml;O agli scarti pcrcontuali medi tra. va·

lori calcolati e valori OSI3cn'ati si può rrffornulrC ehe, a eaUSl~ forse degli orrori
sporll'lcniali, la legg6 ùi Vogard Ilon è mnggiorn.cnte "alida por o., b., c. cbe
per il volume dclla ce\la. clomcniare.

ABSTRAC'l'. - Tho values of o., b., c. auri Y of 5]8 binary solid solutions
I"òwo bee.. plot.t{l(I, by a computer, against Iho molar eoneentrntioll and, pre·

sumlllg thc validity of Yega.rd 's law, t.heir best least·squarctl straigbt liues ba\"6
beali eomputOO. Thc :\nalytiea.l re8ulta, rcported in tllùloo, show tbat, evOI1 ii '11'0

Cll-ll verify \'cgard '8 la\\' experimClltnlly in a goo(] perecntllge of eases, we are
not allowcd to aasumo a priori its nltidit,)·. In f:ilit \.horo are too lIIallY eas68

",boro more thlm one straight lino is neees~arJ to iuterpolate the 6XpefimentaJ
valucs, or tloooe He on COllC<'LVO or cOII,"e)( cun-c~, Or thoJ IITO IlOt interpolablo

at alI. I: I t l' "I !
Ali c auisotropy) Di Yergnrù 's law has beali pointed out ;n the senlltl tba.t

tho validity ot a. Iinear illterpolatiOll ma~· vary with the erJ'stallographic diroo­
tiOIl- and in eert.a.in casoo tho slopo of the intcrpolntor straight lille has diffcrent
signs for difformlt para.meters. On UIC basis of thc mellU percent differences bet·

woon the eomputed alld thc e:cpOrimelital \'alues, it is pOIlsilJle to Ill:I3ert that,
prosumably beea.use of 6xperimental errors, thc "alues ot tlm \'olwne are lllloorly
interpolable a8 well llS th6 valuC$ of 'lo, b., c.'

lhnllicontl S.I.M.P.. IO
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Introduction.

Vegard [21] and Vegard &nd Dale [22] in tbeir works on binary
solid solutions of cubie symmeLry, state that the lattice parameter a"

of tJle member with a molar eoneentration c:! (O -:- 1) of component 2
is given by:

(I)

a,. a.nd a: are the unit-eel1 parameters of tlle two pure components l
and 2.

Sincc thcll tJlC validity of the law has also bccn assumed for tbc
lattice parameters of non-cubic solid solutions. However it was found,
on tlle basis of c.xperimcnUtI data, that Vcgal'd's law, in fonn (l), is
not cxuctly valìd and cfforts WCI'e made to just.ì1y tlte deviations
[4,5, 7, ~,9, 11, 13, 15, 1.7, 18, 23J takiJlg into account, e.g., the strain
enc.rgy due lo tlle introduction of a solute in tlte solvent Dlatrix [Hl,
or tbc compressibilities of the two components [4,5], or tJle short rauge
order (in tbe alloys) {3, 161. or tlle secOlld-order elasticity [8, 13]. At­
tempts "'ere addresscd 1.0 filld some otber physicaJ magnitude to be
oorrelated with the unit-eell j1aramete.rs, like the interatomic band
lengtbs [l?l; Zeli [23], supposi.ng that tbe molar volumes are additive,
suggests that it is the ,'olume which depends linearl:y 011 cOllcentration.
Actually it is easy to filld in tJle literature examples where all U1c six
Wlitrl:ell parameters (ao, bo, Co, Cl, (J, "/) and also tbc ,'olume (V) are
linearly interpolated against tJle molar concentratioll; that was done
for binary aud highcr order solutiolls.

With tbe aim at sllrveying the behaviour of the Ia.ttice parameters
whe.n plotted 8S lillea.r fWlction of tbe molar concentratioll, we bave
undertaken an anal:rsis of data l'eported in thc literature for binary
solid solllt.ions. Tn particlllar, sincc, as pointed out by Zen [23], it is
obvious Ulat equation (1) caunot be valid simllltaneously for tbe vo­
lume a.nd ao, bo, Co, we in\'est.igated with special care Ulis side of tbc
problcm.

Method.

lf equatioll (l) is valid for a giVCll lattice parametel' (includillg
the volmne), say p, neeessarely tbe experimenta! ,'alues P. found for
mcmoors of a solid solulioll Illust be illterpolable by the equation:

(t) y = Ax + B
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where tbe expected valucs for y, A, % 8lld B should be P., (1'2 - 1'1),
C:! and 1'1. On the basis or this test we have cheeked the validity or
Vegard'fl law for 518 binar;l' sol id solutions, ineluding aUoys and inter­
metallic eompounds, with complete or incomplete miscibility. Using a
computer (OHI 360/44, University of Turin), we havc plotted Ilo, bo, Co
and V against C2 and computed, in double preeisioll, Ule best least­
squares straight lllH"S through tlle experimental points. Aiter eXtlmllIa·
tion of the gl"aphs, isolaW points cleal'ly out of the interpolator
straight li Ile were rejceted on the llypothesis of trivilll experimental er·
rors; the gT8]>hs showing siutrp ehnnges of slope were divided III two
or more parts and th06e with points randomly distributed were di·
scarded.

Results.

Tbc reEiults of the least·squares 81lalysis are reported in Table l,
for compounds of mineralogical il1terest~ aDd iD Tablc 2 for other eom­
pounds, Iike alloys. The contents or the t""O tablcs are as follows.

1st colUllln: order number of thc solid SOlUtiOll; if set8 of data from
different sourees were avnilable, they are labclled by letters.

2nd c.olUlllll: chcmical formulllc, in Ilgreement with Hey [lO], of the
two end mClIlbers (thc fin;t mcmbers are in iÙphabetiea! order).

3rd column: sYlIlllletry; Tr = triclinie, ~1 = 1lI0lloclinie, O = or·
tborhombic, T = tetragonal, R = rbomboedric, H = hexagonal,
C = cubie.

4th eolumn: parameters interpolated; tbe parameters missing on the
basis or thc symmetry, &re not interpolable.

5th and 6tb eolumlls: A 8Jld B of equation (2) with, in pa.rentheses,
their estilllated standard deviations (e.s.d.).

7th eolulnn: sta.ndard error of one observatiOIl of unit weight, de·
fincd as:

(3)
,

{(2" (Po - J!~)tll (II _ 2)} 2

100 .(4)

tbc swnmation ìs over the interpolated 'Il point.'l; Po alld Pe are
the experilllentai alld tha ca.Jculated vaiu<'s of the parametcr.

8th eolumn: reliability index delined as:

..r!p. - p.1
Ipo
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9Ul eolurno: ), (and-mean concave, com-ex and poor graph; 'means
that we do uot know whelhcr tJm lUlìtrcell paraJllcters are given
in A or in KX lUlil$ (othenvise ther a.re in A. units),

10th colurno: (number of points fittcd)/(number oC poiots giveo in
tbe reference).

11th colurno: range of cOUlpositioll where the best least·squares straight
line is val id.

12th column: referenccs; P.l and ]>'2 are for Ùle first or the second
volume by W. il. Pearsoll [U] (page below); Sai or SRi are for
the volwne i of 8truJ.:tttrberieht [19] or Str1lCt1lr~ R~ports [20]
(page below); figures in parcllther;es are for thc re(cl'clICCS quotcd
at the end of thc tablcs.

Before or the refercnccs t.hc binary salid solut.ions whose values or
the lat.tice paramcters tUl'lled out 110t to be lincarly inl.Cl'polable are
reporled; in Table 3 the IHlmCll wit.h the formll]ae Ilnd the order nwn­

bers or tbc minerals reportcd in Table l (11. = natura1 compound) are
Iisted in alphabetical order,

Oiscussion.

'file analrsis or our ~ults, J»U1.ieularlr oC the graphs (not pu­
blished), s.hows that, for a given binar)" salid solulion, we are nol al­

lowed to assume a pìiori the vaìidilr of Vegan:l's law; in iaet ollly
about 50% oC thc solutions cOlIsidt'red 11I\\'e the experilllentai "alues oi
their lattice parameters lineari;)' interpolable in a striet scuse. There
is in iaet an a.ppreciable l:wrccnlage of cases where the experimental

poiuts lie on a concave or, lIlore ofteu, COli"ex cur"e; somctimes, be­
cause or sharp changes of slope, tW{l or more straighl lines are ncees­
sary lo fit ali the \'aln~; fillll.l1y, thcre are examples wltcrc the distl'i­
blltion of the pointl'; is eomplelly l'lllldom 01', at least, without a good
beha"ioul·.

011 tlte basis of the menn pcrcellt errOri> 'l'e tricd to test if a linear
interpolation is more "alid for the "olume than for ao, 1)0, Co. ~t us
eonsider, for semplicity rw.ke, t1U' cubie case; if the differcnee PO-Pe
were due only to experimcntlll el'rors we mllst expeel that the mean
pcrcent erN>r for V should be three t.imes larger than fOr a." 'Ve must
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however remember that it is impossiblc that o{) aud V are sUnulta­
ucously linearly int.erpolable [23] and therefarc the mean expeet.cd
ratio oi the t"'o avcrag'e percent errors "hould be ~ 3. From the
values oi ali the cubie sets or data in tablcs l and 2 wc have:

(" ) 2: Rv _ 304
:ER.

o
- .

(3.16 and 2.95 for table l and 2 rcspectiveIy), coutrarily to any thoo·
l'etical expectation. We may conclude that, presumably becausc of tbc
expcrirncntnl errors, thc values of V are 1i.ncarIy interpolable as well
as thc Ylllues of 00, bo, Co.

A qucstioll could rise at this point: is it possiblc 10 fonnulate a
«Vegard's la",» which includes some parameters to ta.ke mto aceOlUlt
a possible deviatiOIl from lincarity' We will try 10 answer this que­
stion considering thc various cases of non linearity.

a) Neces.~ity of more than one st1'0,iyld line in order to interpolate the
data of a sofid sohttion.

Thcre are more tlHlIl 100 of these cases and, in generaI, tlley in­
clude solid solutions with miscibility gaps or symmetry ehanges (ob­
viOlL~ly herc the cascs a.rc cxeluded whel'e the symmetry changes in­
valve 8ubi>tant,ial alt.crations of Ule unit-cel1 parameters). Sinee gaps
of miscibility are usually related to substantial diffcrellces in the struc­
tures of tJle pure componentI> (Ulat is evidcnt for c1langes of sym­
mctry), we think t.hat sharp va,riations of slope in the graphs are attri­
butable to rcmarkablc Rudden aiterations in the crysta.l structurc (e.g.
changcs of bond lengths or of the orien.tation of Iltomic groups, 01'

order-disorder pllellomena). It could be interesting to check the beha­
viour of some physical propf'rties, al> 'l'eli as to determine the crystal
'>truetures of membcrs with differcnt compositions.

b) Concave or convex CitrVeR.

There are 10 concave amI 62 eOllvex cascs; we note that sometimes
the non linellrity is nearer to one of the end members, The causes of the
non-linearity conId be the same al> in a), but with smoother alterations
in the crys1:a1 strueture,
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c) The experimental points Q,re 1lOt interpolabte.

There are about 50 suclt cases alld the majority of them are solid
solutions for whieh only icw datll al'e available or the difference
P2 - VI ìs vcry small. Sometimes, however, there is perhaps a combi­
nation of cases a) and b); parameters of solid SOIUtìOllS of type d) (see
below) are also present in thìs gl'DUp.

d) «Ani.~otropy:& 01 Vergm'd's law.

A remarkablc fact pointed out by thc present allalysis is, in ouI'
opinion, an «anjsotroPJ'» of equatioll (1) (whcn valid) fOWld in a good

number of case$;, i.e. there are binary solid solutions fOr which tbe slope
of the illterpolator straight line has differcnt signs for differerit pa­
rameters. A similar effoot is present whcn some parameters are sati­
sfactorily inierpolable and othcrs are noti this is partieularly evidcnt
and int:eresting in some trigonal compounds for whicll, white the para­
Illcters of one lattice (say R) are interpolable, those for the seeond
lattice (say H) are not (see, e.g., the case As-Sb [1]).

The peculiarities described at points a), b), c) and d) show clcarly
that to look for linear correlations between lattice parameters and some
otller ehemical·physieal property of the solid solutions should be an
over·simplified proeedure. Perhaps snch linear correlatiolls exist, in a
certain number of cases, in rough first approximation and they can be
fOlmd cxpcrimentally, but it seems impossible, at the moment, to work
out some generaI simple tJlCOry able to explain the above reported
«anomaljes * of Vegard's law. Surely the diadochic atollls do not bellave
like interchangcable rigid solids (in this case the unit-eell volumes
should be additive); wc think that the variations of the chemical bond
and, in general, of ali the forces contributing to the stability of a
crystal strueture, play an important aneI not straightfonvard role on
the lattice parameters of a solid solution.

We note tllat, within tlle possibility of error indicated by thc esti­
mated standard deviations, the equatiolls reported in Tables 1 and 2
can be usefully employed in order to determinc the compositioll of
mcmbers of thc rcspeetive binary solutiolls. Of course, it is Ilecessary
to lIse equations appropriated to Dle range of composition alld to the
eonditions under which tbc binary solid solutions have been obtained.



'l'ABLE ,. - Bi'».ary solid solntions with a millcraloflU;O.t intcrcst.

p" tho expll~llntiol\ ol thll ~~'lJ1bol~ a.lld ULO figuros, l:lOO the ted.

As)ASS)_ A!I)Sb5) " , 0.002)~14) 10.&1(1)) O.OOS 0.034

" 0_100 (44)v 0.41s(el e61.4(~) .., 0.06, ASS;5
2

- ...."'SiSe
2

c , 0.0011lO17) ~.6~(41 O.OOS) 0.06' p,, 0_100v 0.17&(7) ,80.)(4} ..~ 0.111 ~,

, ASB;5<l
2

- AlISITe2 C " 0.00)21117) 5.&) I(S) 0.006~ o.oe • 0-'00 ~"
v O.)S~(&) 11I7.II(S) 0.73 0.2~ "- Ag8;5<l

2
- ""s5bTe

2
C , 0.002~(2) ~.840( IO) 0.012 0.14 ~", 0_100v 0.266(1~) '1I9.1(9} '.21 0.40 ", ""SlnTe

2
- Cu ln Te

2
, , -0.002411(12) 6.)98(4) O.OOS 0.06 p,

" -O.001~12) 12.6121~) 0.007 0.04 • .~

'"v -0.46(2) 516.1(6) 0.7& 0.1)

, , -0.002712) 6.44(2) 0.007 o.oe

" _0.00)71~) '2.77(4) 0.02 0.0& , 60-100
v -o.~~(5) 5211(4) 1.47 0.23

• , , -0.001911) 6.411(61 0.007 0.07 -l'
p,

0_73
v _0.J7()) 516.8('.J) 1.~1 0.21 ~I~e

• ""S2S - CU
2

S C , -o.00SIS(8) 6.26l!(41 0.006 O.O~~ ~", 0_100v -0.~~7( 12) 24~.6(7) 0.9) 0.26 ,", ""gSbSe
2

- ""913;5<12 c " 0.00(471)) 5.7&7211S) 0.002 0.018 - 0-75 ~"
v 0.047()) 193.&(2) 0.18 O.O~ "• AsSbSe

2
• ""l/B;Te

2
c , 0.003(617) 5.790(4) O.OO~ 0.06 ~", 0_100v 0.3112(5) 1113.8(4) 0.47 0.13 ", ""gSbSe

2
- ""s5bTe

2
C , 0.0029'1~) ~.7112(3) 0.0045 0.057 • ~"O~IOOv 0.307(4) 194.1(21 0.)3 0.114 "

" ""SSbTo
2

- ""g!:l;T"2 C , 0.00076(1) 6.07&3111) 0.00'2 0.013 • .-~ ~"
v 0.085(2) 224.S6( 'O) 0.1) 0.039 "

" ""1
2

0
J

- C~20) C , 0.00234(2) 4.7576(3) O.OOO~ 0.007 ~", 0_23v 0.161(2) '07.66(2) 0.04 0.02 "." 3""1 2°3 .25;°2 - o , 0.00107(7) 7.~~(S) 0.005 0.04 -l' 12_100

" 0.000861~) 7.687(5) 0.004 0.03 , 0_100 ~"3""1
2
O).2Ge0

2 " 0.00042(2) 2.660~(9) 0.00' 0.0) , 0_100 ~,

V 0.068(3) ,67.0(2) 0.23 0.011 -l' 12_'00

" AISb _ GoSb C , -0.0003612) 6.13~2(12) 0.002 0.023 , p,
0_100v -0.042(2) 230.IIJ( IlO) .., 0.066 '", c , _0.0004910 6.'400(~1 0.0006 0.006

'l'
p,

.-~V -0.05~3(' o 231.46(6} 0.06 0.02 " .... Be""1 25;208 - M " ~O.OO 111(2) 8.6)3(6) 0.009 0.0&

CaAI
2

5;20& " ~0.000~&112) 13.0SI(31 0.005 0.03 • 0-" l Il)

" -0.00087(11) 14.413(3) 0.004 0.02
R-om II><> eleble H pI>. V _0.4714) 1470.111.11 1.72 0.08

, Qu.,,,,,h.l~om 1500"C M " 0.0003(4) !3.0'7(141 0.003 0.01 , 31--il4

, .....,ulebl. phue " , ~0.00001l(1) ~.2911(2) 0.0002 0.002 , o~_

" BeAI 25;20& - M " -0.0026S(7) 6.636(2) 0.005 0.024

5c""1 25;20& " -0.000711(6) 13.046(2) 0.003 0.02 • 0~6J (IO)

" _0.0013&(4) ,4.40)(2) 0.002 0.0' I
V -0.(712) 1469.&(7) o.• O.OS

M " -0.0020(2) 8.sa'(14) 0.003 0.02

" -0.00036(2) 13.008(2) 0.0004 0.002 , 75-100

" -O.ooollO(S) 14.3SS(4) 0.000& 0.003

v _0.4&14) '4!>"(4) 0.78 0.03

" BeF· 120 III - " , -0.0001lO(3) 5.8793(11) 0.0012 0.013
~"

" -0.0051I1l15) 23.097(5) 0.008 0.01~
, O-50

BoCc
I2

O
'9 '"v -0.342(121 891.4(4) 0.48 o.~

" BeFe
I2

0
'9

- " , -0.(001011) ~.8&&8&l9} 0.0002 0.002
~"

" -0.00221l4) 23.181(2) 0.004 0.011 9/" 0_100

'"LaF·
,2

0
19 v ·0.08114( l)) 696,111(6) 0.12 0.012
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(T..ble l oa,,/.d)

" 6aF·l~Ol~ - H , -0.0001312) ~.8e87(3J 0.000-- 0.004
~"0, -0.0037(21 2J.180(~1 0.006 0.016 • O_~

NdF·
12

0
19 V -o.I"H IO) 698.1(2) 0.22 0.019 '"

" BaF"IZ019 - H , _0.00012(1) s.se8S( I) 0.0002 0.002
~"

P~F·12019
0, -0.00299(31 13.1812(8) 0.001 0.003 , 0_

'"V _0.lle(2) 696.20(3) 0,067 0.007

" BazNaReO
e

C , -0.00180(". 8.29312) 0.003 0.025 ~",
~'OO

BazLIR..oe
V -0.)64(9) 570.716) 0.71 0.085 ."

" &o(NOa'z- CelNOa)z C , -0.0051.(3) 8.114(2) 0.002 O.CI ~,, 17_83
V -o,953(e) 333,0(3) 0.46 0.0? '"

" B"(N0312-Pb(N031~ C , -0.00279(3) 8.116(2) 0.003 0.03 (43)" ~,oo

V -O.5nI6) 334.3(4) C.58 0.086

" aelNOJ)z- SdNO
J

1
1

C , _o.oo2eel tI 8.10110(7) 0.0001 0.006 ~,, 17_83
V -o.!J67(4) "2.6(2) O., 0.026 '".. a.so.. - PbSO.. O " -0.00080(5) 5.465(2) C.004 o.oe

~"0, -0.00 193(9) ?lMI"} o.ooe o.oe • ~,oo

"'V -o.n3( 1.) ~6.5(51 I.Z. 0.Z3

" e"Tl0
3

- l...IoAI0
3

C , -I).00IZ5(5) ••0IotiI7) 0.0008 O.OIZ ./'> ~"
~"

V -I).O!>(l(Z} U.5t(S) ..~ O.O~ '"
" e"zr03- e"TI~s C , -1).00159(7) ".183(zl 0.003 . 0.05 ~.., ~

V -1).082(31 n.15( 111 0.14 0.15 '"
" BI

Z
0

3
- PbO , , -I).OO4Z(7) ".Z5(") 0.009 O.lZ

'"
~_57

S~

0, o. O147(7) •• 17(") 0.008 0.09 '"V 0.071z) 77.0(1.Z) 0.Z4 0.15

" BIZOS - srO , 0, 0.OZ9(2) Z7.36(6) 0.03 0.08
,~,

S~,
V 0.46j3) 431.3(1.01 0 ••6 0.077 '"

" Bl z 5<l 3• Sl>ZT"3 H , 0.00131("1 4.135(Z) 0.004 0.07

", 0.0183(111 Z8.75(6) 0.11 O., " 0-100 no
V O.U(Z) 4Z5•• (I.11 0.91 0.3Z

~ BI
Z
T"3- B1

Z
5<l

3
H , -I).OOZ49IZ) 4.S844( 13) O.OOZ 0.0.

~..
0, -0.0177(SI 3O.44(Z) 0.03 0.07 10/11 0·100

"V -I).8ZZ(8) 506. l(5) 0.8Z 0.13

" BI ZT"3- Sl>zStl3
H " -I).0037lj7) 4.385(3) 0.005 0.09

"'0, _0.018Z(81 30.53(4) 0.06 0.14 10/lZ 0_70

'"V -I.IOIZ) ~7.7(9) 1."1 O.Zl

" c.AI
Z

51
Z

0
8

- '" " 0.0035(2) 6.181(5) O.Ooti 0.03

50AI
Z

51
Z

0
8 " 0.0015(3) lZ.896(ll) 0.014 0.075 ,

.~ '"0, 0.0013(Z) 14.226(71 0.009 0.045
V 1.03(5} 1344.8(1 •• ) 1.76 0.07

'" , 0.0005(Z) 5.3512) O.Ooti O.~, 0.0003(3) 14.28(2) 0.008 0.037 • 6Z·100
V 0.Z8(1 ti 1385.1(8.81 Z.97 0.12

,
'" , 0.OOZ5Z(7) 8.179(3) O.OOZ O.OZ

" 0.001Z2(51 12.859(4) O.OOZ 0.007 , 0_" j3Z), 0.001.2(71 14.153(5) O.OOZ 0.01

V 0.73(zl 1339(2) .., 0.03

'" , 0.00152(101 8.223m 0.003 0.025

" 0.0010Z(71 'Z.879(Z) O.OOZ 0.011 'l' 50-90
V 0.55(Z} 1~?9(61 0.61 0.03

" C"ZAI
Z
510

7
- , , -1).0046119) 7.677(5) 0.007 0.066

0, _0.OOZ!>(lU21 5.05l(7) 0.010 0.16 ./. '-0> ")
C"2B Z5I07 V _0.483(8) 297.4(5) ••• 0.16

~ C"ZAI
Z
5107 - ,

" 0.001~(11) 7.&8.(7) 0.009 0.08, -0.0005713) 5.089(Z) 0.003 0.03 , 0_100 '"C"ZM9SiZ07 V 0.08318) 299.3(5) 0.61 0.1.
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(T'abl. J UIII.d)

,.. C.zA.l zSIO, - T , O.tKItU()) 7.6'sIZJ 0.00) O.Dil -"Ca2M~12o,
, -4.000$9(4) 5.011\21 0.003 0.05 ." ~,~

,~

V 0.0"(51 300,1(31 O.' o.~, T , 0.00 1S6l11 1.&&)0(14) 0.002 0.015
_..

, -o,oooel(1) 5.07$11{3) 0._ 0.005 • ~,~ ,..
V 0.0116121 2119.6{ ., 0.16 0.0)

" C.ZA.l.)SI"OllOH - " , 0.00099'16) '.MICII 0.001 0.011

C.ZF ....'zSI201aOH
, 0.0016131 S.YIl7) O.~ ..~ • ~H ('"I, O.ooI711" 10.1)1(2) 0.002 0.011

V o.nlll 652.9(61 O." ...
~ ea)AJzSI)OU - C , O.OOS~I.1 11.9008(51 O.~ 0.01

>l' ,~ "'1
Y,FezF·3O'l

V 2'-2(6' 1'7Q$(3) 1.16 •••
C , 0.001)0(11) 12.:47(101 0.002 ..~ ".V O.to151 lU6(SI O., .., -,~

" caoo.)~ e.<:o" • , O.oo~121 6.»9111 0.010 0.12
O ~M

_..
V 0.237(') 121.1C31 0 •• ' 0.1' =

• O , .~~ ..'~ -'. O.OO${31 ••"21 0._ .>0 .,. -,~
~

V 0.37(.) 260.6(7.7) .., ...
H c.col - F-OO" • , -<1.0051111 6.36.S(lO) 0.015 o.n ~O

V -O.ZU(.) 121.6(5} ..~ '.M
O ~,~

"'
• H , -o.oo30S(6' "._le, 0.005 0.01. -O ~,~, -0.0110131 ,',06(1) 0.017 0.13 "b

V -(I.76{21 ~.til.lI 1.51 0.'7

~ CoCO,_ MgOO, H , -o.OU$7(,) •._UII 0.001 ..,
~O, -o.O:106I$1 17.10121 o.ole ._~ O ,~~

"'V -0.11201$1 .7."121 0.21 0.05

• H , -o.OU51("J ••98UCt21 .~, ..,
~O, -0.020"171 17.0e(2) 0.02 .~ • ,~. ",o

V -0.'12(121 ,.se.e(.) 0.'$ •••
• H , -0.00)11121 ••\lSI1l61 0.00$ ••• ~O, -o.on.)161 17.1$(2) .., ••• O" ,,- "'V -O.",.) .9.:1(1.') , O.U

• H , -0._$121 ••990(3) 0.00,) ..., -0.02 '6161 17.0621el ..~ .., • HO ,~,

V .1.10(.) .7.elel O.'" ..~
~ Coco,. -CO, • , -0.0031616) 6.3.)71·) 0._. O.OU • 0·'00 ~"•V -O.101lt3) 120."(9) 1.21 0.68 .~

" CoC03- SrCO.) O , 0.001.,(21 ••9626(1 Il 0.002 0.0,)

'. o._$6lel 7.tI$oO($) ..-0.0'

" 0·100 (211, 0.00289(71 5.7$21$) o.ooe O. "
V 0.32.)($) 226.el31 O.~ 0.16.,

C".)F· 2S1.)°12 • C , 0.002110(131 12.075(9) 0.007 O.~ • 1$-'00 Inl

C·3'''2S130'2
V '.2616) 1760(.) .." O.u.. C·

2
Go

2
SIO, • • , -0.00 '0011) 1.1900(') ~,.

Col 2A'z5'O,
, -0.00062(2) 5. UO,(, Il 0.00'. 0.011 • 0-'00 ."V -0.1'601101 .)1 '.35(61 0.086 0.02

" ColO _ C<IO C , -0.00010(2) ••19410H2/ 0.002 0.025 • 0-'00
SO,

V -O.OU61'.) 1'0."(91 o. " O.oe '".. CoS·5r5 C , 0.0003917) 5.661(2) 0.002 0.0' • O_~
SO,

V 0.0'7(7) 18'.9$11$1 0.'6 0.0. 'H
C , 0.00.50121 5.505(1.) 0.01 O. " • -,~

V 0.5I(Z) '".9(1.31 0.91 O.,..
C"2

5TO
" - O , -0.001512) ".88(2) 0.01 0.15

F·2S1O. '. -0.0'2111 , '.1Mel 0.05 0.21 • )li-IO« (U), -0.0078(5) 6.83(.1 0.02 O.U
V -0.89151 396\.1 2.'5 0••2
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(1'able 1 CO"t.à)

" ceOZ-YZOJ
C '. -o.OOO29U) S.4133(Sf 0.0003 0.003 ~ .., ,~.

FluoorUe 'ype V ~O.o2!>O(12l IS8.B3(41 0.02" 0.008 ."
C , -0.00117(14) 5.461(11) 0.002 0.02 , 57_75

V _0.102(12) 162.7(8) 0.15 O.O!>4

"""203 WO. C '. -0.0056(2) 11,111(2) 0.0038 0.03 • ~ ..
V -1.99(7) 1393(6) ,:25 0.084

711_99 ."
" 00,0,,1 2°.- ;0:""" 2°4 C , -0.00019(1) 8.IOS4(J) 0.000. 0.003 ~"

V -0.0377(9) sn.SO(S) O.O? 0.0011 • 0_100 ..,.. Co..... _ NIA!; H , 0,000&6(4) 3.5IZI15) 0.001 0.023

"'. -0.0009(2) S.151l?) 0.006 0.08 • ,~~

'"V 0.011(31 55.0(110) 0.08 O. ,

H , 0.00 146(3) 3.41'13) 0.001 0.018, -0.00176(61 S.2~16) 0.002 0.03 • 60_100

V 0.(263114) 54.33(11) 0.044 0.03.. COCO3 - CdCO3 R , 0.0038(3) 5.94121 0.03 0.33 • O~IOO
~

V 0,42(3) 1911(2' 2••7 0.85 '"
" CoC0

3
- MnC0

3
R , 0.00195(!» 5.906lJl 0.00. O.~ ~

V 0.1119(6) 185.a(4) O." O.I? • 0_100

'"
" CoCI

Z
- FeCI

2
R , 0.00104(2) 7.0524(13) 0.002 0.02 ~,• 0-100

V 0.111(2) 2 ••800(12) 0.17 O.~ ...
n CoHg(CNS). _ ; , 0.00357(13) 11.100(9) 0.013 0.07

~.
CdHg(CNS). " _0.00 166eJ ••380(5) 0.007 0.11 • 0_100

'"V o.r:M(.) 539.8(3) 0.39 0.05

" Co(NH
3

)6,)2 - C , -0.00050(2) 10.9279(10) 0.001 0.009 IO>, 0_100

Co(NH
3

)6,)3
V _0.179(6) 1305.0(.) 0 ••9 0.027

" ~.~ C , 0.0027(5) 4.22(2) 0.02 0.23 'f. ~,

V 0.15(3) 75.3(1.0) 1.06 0.73
o·~

'"
" Co<) ~ NIO C '. -<).00060(2) 4.2309(9) 0.001 O.O:/. ~,

V -0.0319(8) 75.73(5) 0.06 0.065 • 0_100

'"
" CoS ~ FeS H , 0.00026(.) 3.364(2) O.OO:/. 0.05

~"'. 0.0048(2) 5.124(11) 0.013 0.1. 'f' 0-74

'"V 0.055(2) SO.23(9) 0.11 O. ,

" Co:/.TiO.- M9
2
TIO. C '. -0.0000& &".900 'f' ~"25_75

V _0.0171(1) 603.137(1) 0.0000&0.000 l ...
" Co:/.TiO._ Zn

2
TiO. C '. 0.00019(4) 8.442(2) 0.003 0.025 • ~"

V 0.040(8) 6Ol.615) 0.66 0.074
0_100 ...

" CrSl> - CrTe H , _0.0020(4) 4.147(11) 0.008 0.11 e,
'. 0.010312) 5.426(8) 0.007 0.03 'f' IO_SO

~,

V 0.007(8J 81.83(21) 0.16 0.11

H , 0.0070(3) 5.59(2) 0.01 o., , SO_IOO

~ CrSoo _ CrTe H , O.ooXl.(II) 3.706(8) 0.009 0.14 e,
'. 0.00165(11) 6.096(8) 0.009 0.10 , 10-100

~.
V 0.1.8(6) n .•(4J 0.45 0.36

" C.Br _ C.CI C '. -<).00 178(2) ••2648(12) 0.0015 0.02 ~"
V +0.0~(2) 78.61(10) 0.12 0.11 • 0_100 ...

" C.
2
T.CI

6
- C·

2
P'CI

6
C , -<).00Xll(8) 10.44815) 0.006 O.~ • 0-100

~,

V -<).96(3) 1140(2) '" 0.13 ..,
" CuBr + CuCI C , -0.002711(2) 5.696(2) 0.0008 0.008 'f' SO_loo ~.

V -o.252l(2) 184.1'(2) 0.008 0.003 '"
~ CuFeSe I•

90
- C , 0.00267(2) 5.2988(4) 0.0006 0.007 • 0_37 '"CuF.S 1•90

V 0.229(:1.) 148.7613) 0.046 0.02
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(TRbl. l COllI.d)

" Cu
2

10H)lNO
l

- M , -0.0030(2) 5.58l(5) 0.007 0.09
~"

Co
2

10H)lNO
l '. 0.0042(3) 6.065(1I) 0.011 0.12 • .-~ ~.

'. 0.00064(8) 6.890(2) O.OOl O.Ol

M , 0.00121(6) 5.l7&(5) 0.0015 0.015

'. -O.0012H6) 6.l12(5) 0.0015 O.Oll , 67_100

O O.OllU) 235.&(21 0.oJo5 0.01.. ErlO& - UlO&
, , 0.OOO12H4) 5.2&9(91 0.006 0.07 • 2So-&5

~ ..
O 0.06l(l2) 147.1I(8) 0.55 .., ".

" F.AS
2

- CoAS
2

O , -0.0017502) 5.lI7(5) 0.005 0.07

'. -0.000731&) 5.9&&(l} O.OOl 0.Ol6 ./. 11-63
p,

'. 0.001991Il) 2.&66(5} 0.005 0.13 ."O O.OZO(l) 1I1.27(10) ••• 0.08

O , -0.00452(12) 5.504(10) 0.002 O.OZ

'. -o.OOIUOO) 6.051(9) 0.00' 0.01 ./. 7So-94, 0.0039919) 2.126(8) 0.001 O.OZ.. F.As2 - NiA"z O '. -0.0027(2) 5.l05(5) 0.006 0.08 , • ~"

'. -0.00089(1.) 5.982(l) 0.004 0.05 I • ~"
p,

'. 0.0038(2) Z.877(5) 0.006 0.15 , • O_la '"O 0.0651(ll) 91.23(7) 0.11 0.01l , O 0_100

O , -o.00711(.) 5.55(3) 0.015 0.19 ,
'. -o.0025zI8) 6.052(4) 0.002 0.025 • ~.oo

'. 0.0089(l) 2.65(2) 0.0' 0.25.. FoCI _ MnCI R , 0.00046(2) 7.,526(131 0.002 0.02 • ~,, . , 0_100
O 0.1)412) Z~.781121 0.17 .... ~.

00 F.,Cr25.- C<lCr254 , , 0.00227(4) 9.9U(l) 0.003 0.021 • 0-100
p,

O 0.(9303) 994.6(8) 1.05 0.06 '"
"

FeQ _ MnQ C , 0.00Il2(2) 4.3Il1(15) 0.002 .... • 0_100 ~ ..
O 0.076l(l1) 80.2.(1) 0.12 0.01l8 ."

" F020
3

- C~Z03 H , _0.00070(2) 5.0190(12) 0.002 0.02 • ~.OO
~,

'. _0.0012811 Jl 13.718(51 0.006 0.03 ./. ~" '"O -0.10(16) 2W. H.) 0.46 O., • 0-,,'
• R , -0.00116(4) 5.4'34(11) 0.001 0.01

'1' 0_37 ~"
O -o.0497(J3) ~.9H3) O.Ol 0.02 ."

" Fo
2

0
3

- FOTi0
3

R '. 0.00030(1) 5••SOH2) 0.0001 0.001 ,/. ~"
O _0.03919) IOl.517) ,.~ O.~

3J-IOO
~,.. Fo

2
0

l
- Sc

2
0

3
C '. 0.0043513) 9 •• ,012) 0.001 0.001l ~"• 38--100

O 1.2l3(61 83O.1I(.) O., 0.02 ,~

" Fo
3
0. - FO

Z
TiO. , , 0.00191·) 8.l7(1) 0.01 0.07 - ,/. 11-47 '"O 0 ••2(8) 587(3) 2.12 0.21

, C , 0.00137(11 8.39441(7) 0.000090.0007
(35)

O 0.2115816) 591.93(2) O.Ol I 0.OOl5? • 39-98

, C , 0.00121(4) &.41 J(2) 0.003 0.03 , 0-100 ~"
O 0.261(8) 595.lll) 0.66 0.08 ~... Fo 30. - Mn3O • ; , -0.008315) &.1I6(.) 0.01 0.09 '/0 O~OO ~"
'. 0.Ol2(2) 6.&(Z) 0.016 0.097 , 65-75 ...

; '. 0.0089(8) 8.57(8) 0.018 0.13 • 75-100

, , , 0.ool8(2) 8.ll>4(61 0.009 0.07 ./, 0-60 ~"
V o.n(.) 591.3(1.2) ••0 O., ,~

; , _0.012(3) 1I.3(3) O.~ 0.41
~"'. 0.017(4) 7.7(l) 0.07 0 •• ' , 1l_100
,~

O -0.6(2) 682t!1) ••53 •••
" Fo

2
0

3
MnO - , , -0.00035(3) 8.S05l(10) 0.001 0.011 • O-~ ~"

~20lM<>O
O -0.076(8) 615.3(2) 0.211 0.034 '"

C , _0.00 134(6) 8.570(6) 0.001 0.012 , 70_100
O -o.287H·) 6:l51.111.2) O.~ 0.035
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(Tabl. 1 conl.d)

1I3a '"2T,) - InA. o , _0,00067(2) 6.1~~p(3) 0.0004 0.00· • p,
0_2~

v -0.076(11 2)3.7414) 0.044 0.012 '"o , -0,00 116(8) 6.161(6) 0.001 0.0'" .;, 60_85
V -0,128(9) 2)3.8(7) 0.16 0.042

n. KAI 3ISO"lzIOH)& - " , -O.COC2?1!» 7.0140(6) 0.0008 0.007

NSAI
3
(SO.. )2(OH)6 '. _0,0050(5) 17.14H8) 0.009 0.04 .;, 2-25 '''l'V -0.27(1) 730.3(2) .., 0.026

, I-loo., ... al 300'C " '. _0.006/0(2) 1?3n(8) 0.016 O,O?

V -0.27(2) 730.5(8) ,.~ 0.14
, 2_99

, H '. _0.012(.) 1?38(J) 0.026 0.12
13/15

V -0.32(3) 733.6(8) 1.65 0.16
3-58

'" KAISi 0e- M V 0.242(1) '447.3(91 ,.~ 0.011 " 0_100 (18)

6aA'2!'20e

'IO K""5130 a - M , _0.0041(2) M'19(5) 0,006 O.Oa
~"

. NaAIS'309
, _0.00019(3) 7.,,63(8) 0,00011 0.006 , 0-41

'"V _0.40(6) 12....(1.5) 1.61 0.12

M , _O.OOS4IIS) 8.666(3) 0.001 0.0011

'. _0.00160(111 13.0611(6) 0.002 0.012 , "'_67, -0.00057(6) 7.193(.) 0.001 0.01"
V _0.635(9) 733.5(S) O., 0.02

'" , _0.0038(3) 6.55121 0.006 0.04"

'. _0.00231(121 13.11(1) 0.003 0.012 , 71_100

'. _0.00091(2) 7.2135(13) 0.0003 0.003

V -0.""(13) 717(10 2.81 0.2.

'" K8c_KI C , 0.00107"(9) 6.602(6) 0.012 0.13
IO 0-100 ~"

V 0.66'1(13) 267.1(6) 'M 0.36 '"n, K8c _ NH.8c o , 0.00233(7) 6.5601(15) 0.002 0.02 , 0-36
~n

V 0.307(9) 2&4.912) 0.26 0.06 ."
'IO KCI _ K8.. o , 0.00160(1) 3.13S3(8) 0.001 0.02 ,

~'OO
~,

V 0.0"96(5) 30.79(3) 0.0. 0.09 '", o , 0.0160(1) 3.13S9(6) 0.0008 0.02 ,
~'OO

~,

V 0.0"95(4) 30.62(2) 0.03 0.07 ,,~

, C , 0.00104(.) 6.292(10) 0.013 0.1. ,, .;. O_~
~.

V 0.5'>(.) 2.9.'(1." '.51 0.37 , >I,
, F ..om _lo o , 0.00308(7) 6.295(4) 0.005 '.00 , , 0-'00

~n

V 0.385(6) 2"9.2(4) 0."6 0.13 , ,..
, e __

501 ...".", o , 0.00307(3) 6.2!l"(2) 0.003 0.03 ~n, 0_100
V 0.3818('0) 2"9.12(6) 0.07 0.0' "66a

". KCI _ NACI o '. -0.00651001 6.306(6) 0.0'0 0.1"

" 0-100
5R18

V -0.697(3) 2"9.6(2) 0.33 0.12 '"
'" KF·

3
(SO")2(OH)6 - H , _0.0034(2) 7.304(1,) 0.02 0.16 • ~'OO

KAI
3

(SO")2(OH)6
, 0.00045(6) 17.25'(5) 0.006 0.02S 'lo 1&-100 '"V _0.72(5) 797(3) J.71 0.37 'lO 1&-100

Syn'~.a' 105"C_lb...

, Syn'h.a' IOS'C-2bacSH , -0.0030(2) 7.290(7) 0.0' 0.08, 0.0010(2) 17.174(6) o.ooa O.OJ '!> 0_S9

V -0.59('11 790.4(1.7) ,., 0.15

" '. _O.OO25(J) 7.22(2) 0.007 O.OS , _'00
V -0.52(71 776161 1.7. 0.11

'" KM9JAISIJO,0(OHI2- M '. 0.00098(S) 9.210(31 0.00. O.OJ • 0-100 (46)

KF.JAI5IJO'01OHI2
V 0.078OJ) "97.9(71 '.00 0.1.

, M , 0.00077(11) S.3 '9161 0.007 0.0!16 (

'. 0.00 1311(S) Il.209(3) 0.003 O.OJ , 'lo 17_100

V O.lllOll") .117.6(9) , 0.1. -
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(Tabls J eonl.d)

'" K
2
0. A'

2
O , - C , 0.0028io(11) 7.67016) 0.009 o.oel ~"• ~,oo

K
2
0. Fs

2
O ,

V 0.~2(2) "50.911.1) ,.~ O.~ ..,
,~ K 20. " AI 2O) H , 0.003'10(2) ~.~77(6) 0.011 0.16

~"K
2

O. 11 Fe
2

O , '. 0.010'1") 22.6lI2) O.O'Il 0.14 " ~'OO ..,
V l.oe(,,) 6Oe.512.l) ).ge 0."6

'" K20SCI6-K/'ls8~6 C , 0.00~9211.) 9.79!l.) O.Oll 0.09
V l.el(") 9l7.711.") - 0.29 " 0-100 (lH

'" K2~'8~6-K2PICI6 C , _0.00~XI(9) 10.222(~) 0.010 0.075 ~"
V _1.~7(2) 1066.711.") ,." 0.19 " 0-100

,~

'" K 25O,,- (NH.)25O• O ". 0.0023121 5.760(1") 0.02 0.2~

'. 0.00~~(2) 10.Ol~(t") 0.02 0.1" , 0_100
~,

'. O.OOll(.) 7.50(2) 0.0) O., ."
V 0.6Hl) ."U) 2.75 0 ••6

" O , 0.002~(2) ~.70~(11J 0.012 0.11
~", 0.00l8(1) 7.)l7(7) 0.008 0.06 , 0_100
~,

V 0.67(10) "'5(7) 7.21 0.87

'" K 25O" - N8 25O" H , -0.002 5.710
~", -0.021(2) 7.8io5(34) 0.03" 0.2l , 0_2~
~,

V --0.7516) 222(1} 1.ll 0.2"

H ". -o.OO50()) ~.88(2) 0.009 0.10

'. _0.000'10(8) 7.292(6) 0.00) 0.02" - .100-100

V _0.)~12) 217.80.6) O., O.,

'" K2SneI6-1<;20s8~6 C , 0.003'12(5) 10.011(21 0.006 0.05
19/2'1 1~89 ,,,'V 1.0~7U4) 100).0(6) 1.69 0.1)5

'" K2Sne16~1<;2Rs8~6 C ". 0.00)e2(~) 10.015()) 0.007 0.05
20/34 (29)~,oo

V 1.19)11) 100".0(7) 1.81 0.12

'" L8AIO
J

-L8FeO, O , 0.0020"(12) ~.l~l(ll) 0.002 0.02~

'. O.OOI9'l(1l) ~.lfi9(12) 0.002 O.Ol , oo~ 100 (25)

'. 0.002~ll) 7.61(l) 0.005 O.Ol~

V 0.2.100(.) 218.1(.) 0.07 0.02

'" LaCoO)_LaFeO) H , 0.0012(2) ~."2"(5) 0.006 0.08
~"'. 0.002712) 1).068(") 0.006 O.Ol ,

O~'

'"V 0.22(2) ))2.916) 0.77 0.17

'" LIOMnO)_ CIOMnO) , , -0.00'10(2) 7.912113) O.~ 0.026
~"'. _0.0016(.) 7.60(2. 0.007 0.05 ,/- 50_75 m

V -o.~~5Il) "78.812) 0.046 0.006

,~ LIOMnOl - L8erOl M , _0.ooe)112) 7.98(1) 0.018 0.14

'. o.oo~e(") 7.6116(5) 0.006~ 0.05

- 0-20 ~", -o.OOU(12) 7.900(1") 0.'8 0.1. '"V -'1.6·(1)1 489.8(1.6) 1.99~ O.~

M , _0.00028(1) 7.7998(9) 0.0004 0.00) '/- oo·~

'. _0.000912) 7.8)(2. 0.01 0.0) - "0-100, -'I.00028( I) 7.7998(9) 0.000" O.OOl '/- oo·~

V -o.0785l(1) 476.016) 0.00001 O.Ol - "0_100

'" L4MnO, • L8FeO
J

O , O.oooXl 5.52900 '/- O·" ~", 0.0026(1) 1.1111") 0.005 0.033 '"
'" L8NiOJ +A-LaMn03+.1 ° , 0.00109(7) 5."0915) 0.001 0.02

'. 0.00062(11) 5.40015) 0.002 0.02 -l'
~,

".~, 0.00 145(13) 7.6(8111) O.OOl 0.02 '"V 0.117(7) 227.2(5) 0.16 O.~

'" L8
2

0
3

- ce0
2

C , _0.00452(13) 5.&64112) 0.003 O.~ ~, 70_ 100
V -0.'107(11) 199.2111) 0.26 O., ",

'" Llln0
2

~ 2 "'gO C ". ·0.00203(J) 4.416.(1") 0.002 O.~
'/0 J-IOO '00'V _0.11Xl(11) 86.06(6) 0.011 0.08

'" LI
2

TI0
3

- 3 "'gO C , 0.00070(1) 4.1J55(2) O.oooJ 0.005 , 0-100
~

V 0.0366(2) 70.718(10) 0.02 0.02 _"
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(T..ble l ""..I.")

,~ ~I:l0•• ~:l0. C , 0.00)00(1:1) 8.0:181.) O.~ 0.0) ,,, -~V O.$9()) 517••1~1 0.92 O.~
~~ -'" ~I:l0.-""")O. C , O.OO:MU) 8.10(:1) 0.01 O.,

'/. -~V 0.690(1) »01.) :l.ti) O.~
:II....' -, , 0.011.:1(1)) 7.611U" 0.00:1 O"

, ~,~,.,
MgCaSI:l°6 - • , -0.0015)/1) ,.7"(:1) O~' O.Oi

c.Al
i
SI0

6 '. -0.00:178(10) Il.923(i) O.~ 0.031 • ~ -,, O.ooo71/i) 5.nlll51 0.00011 0.011 '"V -0.161161 .38.')/151 O.~ O~,., MgCaSl
i

0
6

- • , 0.00100151 Il.75a()) 0_ O.oas

c.F.Sl
i

0
6 '. o._lil lI.lI268(I·1 O~' M~ " ~,~ I~'

V 0.100tI)) -..o.oUI O••) 0.07)

,~
~iO.-~:l0. C , -o.ooi601)) '.)38>(i) O~~ M'

_..
V -0.526(6) 579••(.) O.M OM " ~,~ -,.,

"""-~ C , 0.00050(31 ••ili(:1.1 O~' O~ u,
V 0.Oi71il 7".7i(') 0.15 O.li • ~,~

~

,~

"""-~ C , 0.000»(·1 ••1107(5) 0_ O.oli • l»'~"V o.o17/il 7••66(3) 0.037 0.031,., Io'gO -"-000 C , 0.00139(8) • .,210Ii) 0.00205 0.0"20 • ~, -"V 0.075/.1 7...zllOI 0.1) O.IZ '"
C , 0-00061(8) ••:a,181 o.oon 0.0" , .57_100

V 0.0371.1 76••(.1 0.1. OM

'H """.- C , 0_ .~ ,
~"

u,
V 0.on8l(3) 81.7.Z(2J O~' 0_ .~

• C , o.oo:z3.5/71 ••ZI71·1 0_ 0.11 • H~ -"V O.I)ZUI 1••90/Z1 u. O." 'H... Io'gO_NtO C , O.OOOZI(1) •• t_(5) 0_ 0.01 ,
~'M

U.
V 0.0 1631.) 1).O'U) 0.- o., ...

,~

""".~ C , 0.00081(.) ••20]1(8) 0._ O.OIZ • ~ -"V 0.G031Z1 7••251·1 0.0"7 0.037 ...
'" Msl,Sbz - Zn]SbZ

H , -o.oo.»(]) ••58z/l01 0.01 O.,
~, -0.001>'(11) 7.z>'I.) 0.005 0.05 ./, ~ ",V ..(l.il(Z) '30.3(8) O., O.'

". Msl
z
510.-F·

i
5tO. O , 0.Q0091l1 ••751/.) 0.007 0.0', 0.-(9) .5.HZ/]) 0.005 O.~ • ~" (15)

V O.26(Z) ill9.7(8) t.Ol 0.2.5

O , O.llOO"Ul ••78(]1 0.005 0.05

'. 0.00)87(fi) tO.t85(5) 0.0009 0.005 , '~H

V O.zol/lzl :189.711.11 0.18 0.0)

• ~n'l't. o' :iOO b.". O , 0.000641(5) ••1!181)) O.~ O.~

'. 0.OOZ8ll(7) 10.197(5) 0.006 O.~ • ~,~ (161, O.OOlOfi()) 5.98Zlz) 0.00) 0.0))

V 0.175/)) :l90.1Iz) 0.26 O.~

, Synll't•• ' ZOOO bo,.. O , 0.00070(.) ••?54()) O.~ 0.05

'. 0.OOZ73()) lO. 191(Z) O.OOZ O.OlZ • ~,~, 0.00108()) 5.980lz) 0.00) 0.0)

V 0.17fil.) z8,.,lz) O.)) 0.08

O , 0.0008(i) ••?m 0.015 0.1' •
'. 0.00300(51 lO. "Z(Z) 0.0035 0.018 ./.

~H -.., 0.0011(1) ).,87(6) 0.01 M' • ...
V 0.18(zl Z89 •• (9) 1.)] O.)) •

'" ......, ....liSI,OIZ· C , 0.0018(Z) 11.6,7(10) 0.016 0.08 ./, ~H /l')
Y,F·iF.,OIZ

V '.'8/71 1575()) 5 ••6 0.19

'H ......C,.iO.·_·iO. C , 0.0009)(') Il••)](5) O.OO? 0.05 'l' ~H

_..
V O.20/i) )99.7(1.0) 1••3 0.16 'H
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'" -co3 - c«:o:) R , D.oo21~11 • .0032121
0.__

0.DOI1 .,. ~"
V D._III 109.2(11 0.11 0.055 '

,~

"'R , 0.0016(11 ',alStU) 0- o.on (, •V 0.'071" IOT.SI?1 O." 0.23 ( -,~

'" --2°.-"".2°. C , -O.OClIa2U1 '.Jl~.1 0.0003 0_' ~,• ~~
V -0._'1'21 .11.••m 0- 0- ...

'" -3F *2T1O.- C , -0.001-66111 ••107(3) 0_' O•• ~"• ~,

NI,F.JTIO, V -o.S?SCI)) ~7••(11 ,.. 0.13 ."
'" --~ C , 0.0021(3) ••31)(1) 0.- 0.13 .,. '~100

~.

V 0.1.111 U.o(3) O., .. no

• C , 0.00366121 .......33(101 0.00 I. 0.013 • 0-100
~ ..

V o.U3UI 87.-48(14' 0.23 0.17 'M

'" --~ C , -0.0021511.' •. 7Zolla) 0.002 0.02 ~.• ._w
c.o typ.o V -o.InIID) 105••3(13) 0.1. 0.07' '"

C , -0.000131'0) •.60'(.) 0.002 0.02 ,
'~M

V -o.o~(.) 102.9(2) 0.13 0.01

MroO .y.... C , -o.oonll,j •.UMIlI 0.002 o.oa 'l' 7$-0100
V -0.131(11' W.HS) 0.10 o.De

'" .......s _ CllS C , o.ooueUJ s.ua?l)l 0.0003 0.0033 , ~, Il.)
V 0.119(2) '.1.'5($1 0.03 0.02

H , O.OOl!lO111 3.91163U I) 0.0003 0.007, 0.00235(.1 1-"1(3) 0.001 0.010 , 51_100
V O.•01301.31 ".700191 ..-0_'

'" --~ C , o.oonlUl 5.-0'626121 ._. 0_' ,
~" ('.)

V O. '"7('1 16,._0") 0.0 '" O-

H , 0.0010(1) •. 161e(,,) 0_' 0_', 0.002 '"'('"'1 6.791(101 0.005 0- ,
-,~

V 0.'001") 101.0121 O., O••

". _T. _ GeT. C , O.ooot:J\61 5.1.53(",1 0_' o.on
O -~

..
V O.ot111) _.se·) 0.21 UN ~

R , 0.00:0(·1 5.761") 0- 0- • ~,~

V O.U(.) lt1.6(].·1 o.M O.'"

'" _WO._F.WO. H , ..o.oooUl(t) "'."Ul·O) 0_' 0.01"' • - ~,

."

'M NooBiNb
2
0

1
- C , ..o.oo'.UI 10.51131 0- O." 'l' _M ~.

Cd
2
Nb

2
0

1
V ..0..1110) 11..(1) 1.•5 O.. ",

,.. N.O<l _ NooB.- C , 0.00"'0 0.- , ~,~

~,

V 0.1355(.) ln.13(61 .- O•• m

'M N.O<l _ NooCI o , ..0.00:00 ..- • ~,~

~,

V -0.19101'21 lee.01(71 0.0' 0- ",

'" N.CI _ N.B<' C , 0.00)]5U) 5."5(2) 0.00] 0.04]

" ~,~
~ ..

V .0.]395(151 11,.56(.) 0.15 0.056 ,..
'" N.CIO] _ N.ao-O] C , 0.00 16212) 6.'5113U21 0.0013 0.011 l, • 0_100 ~"

V 0.21.(]) 262.0(21 0.20 0.0.5 ) ."
". N.F.SI

2
0

1
R M , o.oooee") '.151121 0.00" 0.025 _

M,CaS1
2

0
1 '. 0.00 "115) 6.",,(]1 0.005 0.0"'2

" ~,~ Il)), -0.00031(,,) 5.2&9(21 0.00" 0.045
V 0.116(5' .21.5("1 O.M 0.01

,~ NeF.SI10 1 - M , O.oo2\l2) •.not'·' 0.012 0.071

'. o.oo:lo6U) '.17(2) 0.017 0.11 • 2~loo InlNtolnSl
2
0

6 , 0.00016(11) 5.305471 0.- 0.065 _
V O."..t"" .0.01'1 0.75 0.11

R• ...u.,.••U al.M.p. . n
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AN ANALYTICAL TEST OF VIOOARD'S L'W 123

(Tabl. 1 ~ont.d)

,~ PbCI
1

-PbBe
1

O , 0.0006116) 4.~J2(11 0.001 0.03

'. 0.0034113) 1.6109110) 0.001 0.0'1 • O_~ ~", 0.0032216) 9.036(2) 0.001 0.02 '"V 0.299(3) 3'1.0619) 0.11 0.023

O , 0.0032(2) 4.40(1) 0.007 0.01

'. 0.00~(3) 7.~~(3) 0.012 0.03 • ~_'OO

'. 0.006513) 8.81(1} 0.01 o.o~

V 0.69(1) 292.319) 0."3 0.09

'" PbNb
2

0
6

- 84Nb
2

0
6

O , 0.00"21") 11.6eSll0) 0.008 0.03

'. 0.003SI8) 11.9811) 0.01 0.06 • ,,- ~"
'. 0.0010(3) 1.72118) 0.006 0.05 '"V 1.7,(11) 24~IS) 3.78 0.09

'" Pb
3

NiNb
2

0
9

- C , 0.00013(') ".01SO(3) 0.0004 0.007
O_~ ~'"•

Pb
3

"'<#"'b
l

O
9

V 0.00631") 6S.201(,") 0.02 0.02 ~,

'" Pb
l0

(P04 '6(OH)1 - H , -0.00"9(3) 9.8812) 0.02 0.11
~"

C"10IP04)610H)1 '. ~0.0036(1) 7.173(1~) 0.016 0.'3 • 0-'00
~.

V -0.8717) 6'S(") ••• 0.44

,~ PbS - ""'8'S2 C , -0.00211(1") 5.8~~(l2) o.oo~ 0.07 ./. ~,~ ~'"
V _0.107('''1 200.3('.2) O.~~ 0.2 I '"". PbS - AIlSbS

l
C , -0.00225(7) ~.873(51 0.003 0.035 ./. ~'OO ~'"

V -0.120(61 102.1(~1 0.26 0.'0 '",* PbS _ Pb5<l C , 0.00'8913) S.936l2f 0.001 0.03 p,• 0-100
V 0.206(3) 209.0(2) 0.12 0.01 00'

, C , 0.0022(') S.933(8) 0.017 0.20 ~"" ~~
V 0.21(13) 101(11 1~.2 2.88 '", C , 0.00'90111 5.9363(4) 0.0006 0.009 • 0)..100 '"V 0.1072(3) 209.11(1) 0.00 0.01

'" P.-o-Pe
l
o

3
C , 0.00'8(2) 5.378(T21 O.OOS O.O~ ,;., SI-81 ~"

V 0.18(2) '~~.3(T." 0.00 0.15 ~.

". p.-o
l

- Nd
l

0
3

C , 0.00214(1") S.398(3) 0.005 0.00 ./. 0-39 ~"
V 0.244(12) '~1.3U) 0"'1 0.16 ,~

,~ Pe203 - Tb
2

0
3

C '. -0.00"22(2) I '.1~18(l2) 0.001 0.01" • 0)..100 '"V _1.~1118) '386.2(5) O.~ O.O~

, M '. -0.00 15~('o) 3.693(6) 0.007 0.13

'. -0.00318(8) 9.031(5) 0.006 0.042 • 16-100
V -0."8(2) 412(') ,., 0.11

"O RbBe _ C~8e C , 0.002'1(2) 6.696(2) 0.002 0.01 • ~" (131
V 0.34(2) 321.9(2) 0.2~ 0.00

C , 0.0033918) 6.811T(3) 0.003 0.03 • U-8S
V 0.5OS(l2) 326.7(5) OM 0.03

'" Abe' _ C.C' C , 0.00366(8) 6.~8814) 0.005 0.05 'lo (13'~"V 0.~(1) 285.1(5) 0.11 0.'4

'" Abe' _ KC' C , _0.00290(11) 6.~7?lS) OM' 0.105 • ~"
V _0.3~9110) 2&0.316)

0-'00 m0.92 O.,

". AI>2P ,C'G- C,2P,C'6 C , 0.00321(7) 9.83114) 0.006 0.03 • 0_100
~,

V 0.96(2) 95O.01T.2) T.47 0.011 ."
". 5<:2°3 ~ y 2°3 C , 0.0080(8) 9.82(~1 0.01 0.46 ~'", ~,oo

V 2.5(3) 945115) 22.9 T"'3 '",.. SI0
2

~ L'A'SI
2

0
6

, , 0.00293(4) 1.4349(lO) 0.0006 0.006 8/12 16_33, 0.08814) 8.86(1) 0.008 .., " 16-36 (42)

V 0.90(21 489.2(S) 0.27 0.00 6/12 ,~,

M SeAI 2S'208 - M '. 0.00026(3) 8.31912) 0.003 0.03

PbAl
2

ST
2

0
8 '. 0.00080(~) 12.1154(3) 0.005 0.03 ./. 4_'00 (12), 0.00074(3) 14.282(2) 0.003 0.0'

V 0.208(10) 1403.0(61 '.0 0.05
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A),' A:-.'ALYTICAL TEST O,' VEGARD'S LAW J O'.0

(Ta.'. l N,,(A1)

'" TleIT.~ _ ~PI>T" R , -o.-'S()) 6.6768l61 0- 0.00) p,, ~»
V -0.010116) 271J$3(") 0.01) 0.0025 ".

'" Tle;T"2 - 2So>T" C , -0.001.63(.6) 6.66)t~1 0.002 0.02 .,. p,
~,w

V -O. ,7.6ISI Z6f••tll Il.29 0.07 '"
,» Tle;T,,~ _ TISbT"~ R , O.-:WlS) •• 137(.6) O~. oM • p,

~,w

V -O.UIUI 13S.7t21 0.29 O.IS n'

'"
TIBr _ M-l

6
Br C ., 0.-HI3) 3.9M12) 0.002 O.~ ." ~w -V 0.037t~) 1>~.66I.1 O.I~ 0.13 '"m TICI _ NH

6
CI C , 0.000)111.) 3 ••20(61 0.0075 OM' 'M 10-100

~N

V 0.017t21 sS.nU~) 0.15 0.1.6 ,»

m TISbT"2- ~PI>T. C , 0._21.6) 6.616(3) O.OO~ O.O~ • p,
V O.O$3(S) 266.~(3) 0.~7 0.055

~,w
116.

,~ TISbT.
2

- ~So>T" " , -0.0000.1') 6.611(3) 0.003 0.016 (28)
V -o.07S(I.6' 26U.(3' 0.31 0.066

, ~»

C , -o.0007~ll) 6.391917) 0.0003 0.003 , ~,w

V -o.OM91'~) 26,.11(10) 0.06 0.009

'" UO~ _ C..o~ C '. -0.0005.(1) 5.6.6.(2) 0.0006 o....

" ~"0_100
V _0.OS'9(7) 1113.5.(6) o.oa 0.0) .»

'" U02 - P...c>~ C , _0.OOO7S(~) S.6'9311~) 0.002 0.016 ./. ~"
V -0.067(2) 16).59(11) 0.t6 0.07

~,~
",

'" UO z - no~ C '. 0.00 13.(S) S.6S5(31 0.005 0.07 ~"

" ~,~

V 0.116(.6' 16~.313) O.~ O.~I
,,,

• C , 0.00 126(7) S.6S.I.6) O.... 0.007 • ~,~ ~"
V 0.11713) 16~.S(2' O.~] O.O~ ...

• C , O.ooIUU, 5.666313) 0.- O.... ~"• ~,w

V 0.1'''151 163.69(3) 0.- 0.013 .»

• C , 0.00 126111 5.6712171 o.oo,s O.O~

" ~,w ~"
V 0."56112' ,63.73(7) 0.16 OM ...

'" UO~.2.6 - n02
C , O.ol92UI 3.67371.) o~, O.OZ

10/13 ~"61-100
V 0,'77(~) IS7.6II(7) 0.16 O.M ...

'" UOz - ZI"02. C , -o.oo~M(.) S.6S7(3) o~, ..,
~~ ~",

V -0.269/51 16~.S(Z) o., O., ...
• T , -0.-7(2) S.5U(13) 0- OM ~"

V -0.33(21 1611.911.1) 0.37 o.,] • _" ...
• T , -0._(2) S.$3~('2) 0.007 O., , 55_100

~., -0.001012) 5.3661101 0.003 OM ." _n
",

V -o.26(~1 161.611.3) o.• O.• ." _n

~ US _ Th5 C , O.oo:zoI2.' 5._UlI 0.012 O.I~ ~"
V O.lM(I.6) 165.3(9) 0.97 o.» • ~,w "..., \102. - NbO~

, , O.oo~"l.) 6.$3](51 0.00. o., " ~,w, 0.006)12.) 2..639(.6' O.... 0.09~ • ~~ (37)

V 0.167(.6, 58.S3(9' 0.10 O.I~ • ~, , -0.000.9(6) 3.0110(5' 0.003 O.OS , 50_100
V 0.076(31 6~.7(~) 0.11 0.098... WS-

2
- MoS.

2
H , 0.0000311) 3.Z8(112) 0.0003 0.005 p,, -0._7(1) IZ.97'Z(7) 0.0006 0.005 • ~,~

IlO7
V -o.0012(Z) IZ1.3"9(16) O.OZ 0.01.., WS.

2
- T·S.

2
H , 0.001711' 3.Z116Ul 0.005 0.0' " ~.. p,

_5z 'Y'" , -o.OO39(~) 12.",6(2.) 0.0065 O.~ 16/16 ~.. ,...
V O.O"U' 121.15(6) O.lZ O.M " ~..

C<lCi Z '"'" H , 0.0016(2) 3.zl$l'O' 0.01 0.1., -0.00175(7) 19.Z70(6) O.OOS O.O~ " .00_100

V 0.16(~' 1110.011. " 1.1.6 0.)7

'" VCaZZ~2.F·30'2- C , -o.003151S) IZ.689(3) O.OOS 0.03

" ~,w
~.

V3F.2F"3011
V _1.4t(ZI _Z.6(1.·1 ,... 0.0. '"



126 o. FERRARIS Md ,.. FRANCHINI Al';'OELA

(Ta!>l. I e'mt.d)

m y J F "2F "30'2 ~
, , O.OO353{5l 12,380(2) 0.004 0.025 ~"• ~'OO

C"zFeZSn3O
'2

V 1.(712) '89<>.9(61 1•• ' 0.05 ,~

". YNI>O. _ YTaC. M '. 0.00036 S.29200 ~", ~~
V 0.0104 275.491(13) 0.01 0.003 "O

M , 0.00026(1) 5.2972(9) 0.000_ o.~ , ~,oo

V 0.(03612) 275.84(2) 0.008 0.002
,., 3Y203' 5AI Z0

3
- , '. 0.0037216) 12.0(915) 0.006 0.033 ~"

V 1.66(2) 113112) 2.07 o.oe • 0_100
~.

3Y2°3' SFe Z0 3

". 3"'20),SGa
Z
o)- , , 0.00 1(713) 12.27312) 0.002 0.000

-l' O_IlS ~"

3Y20J,SF"Z03
v O.48a(1l) 1846.5(9) 0.9. 0.03

~-

'" 3"2°)" 55<:2°3- , '. -0.0041(2) 12,79(2) 0.004 0.02 - 70_95 ~"

3Y20). !>FeZO)
V _l.n"O) 20ae(9) 1.96 o., ,..

,~ yt>!'>J!>O,,_N<I'lbO. M '. 0.00226(3) S.ne(2) 0.002 0.02

'. 0.00430(10) 10.lI'lO(S) 0.006 O.~

'l' 0_00 (43)

'. 0.00104(5) 5,04212) 0.003 O.~

V O.~(6) 28S.313) 0.- o.oa

'" Zo>A'ZO.- NiA'ZO"
, '. _0.00049(5) 8.097(2) 0.003 0.01 -/. lSo-1oo ~"

V _0.09~19) ~3O.9(4) 0.~1 0.06 ~

• , , -.0.00040 6.09300
'l' lSo-7S ~"

V _0.07611(6) S3O.05(;(3) 0.002 0.0002 ,,-
'" ZnCO3 - CdCO3 R , 0.0040(2) ~.903(1l1 0.01 0.16 , 0_100 S~

V 0.4312) 1115.7(1.0) 1.311 o., ".
'" ZnC0

3
- MnC0

3
R '. 0.00 186114) 5.907(8) 0.01 0.11 ~, 0_100

V 0.199(13) 188.1(8) 1.02 0.31 ,~

,~ ZnFe
2

0 4-MnF"204 , -. 0.00090(1) 6.4436(2) 0.0003 0.001 'lo 0_00 (27)v 0.193S(15) ~1.96(5) 0.07 0.007

'" ZnF·20 4-Z""""204 ; '. _0.0040(2) 8.493114) 0.01 0.08~ -/. lIO_loo ~"
'. 0.0091(4) Il.33(2) 0.02 0.1 , ~,

'" Zn
3
F.

2
TI0

8
- , , -0.00127(4) 6.46814) 0.0009 0.009 • 67-93 ~"

N1
3
F·

1
Ti0

8
V _0.16619) <508.816) 0.20 0.028 -~

'" znO _MnO H , O.OOI~II(l1l 3.24812) 0.002 0.044
~"'. 0.OO2~12) 5.203(2) 0.003 0.04 , 'lo 0_22

'"V 0.070(51 47.53(7) 0.09 0.13

". ZnS _ CdS H '. 0.0031411l 3.821818) 0.0013 0.024 e,
'. 0.0045(;(3) 8.2578(13) 0.003 0.032 " 4-8~

'"V 0.20(4113) 78.9'9(6) 0.13 0.11

- H , 0.00330(6) 3.815(4) O.OO~ 0.07 e,, 0.00487110) 8.234(61 0.007 0.07 , 0_100

'"V 0.214(3) 711.3(2) 0.13 0.19

, H , 0.0034'>114) 3.786(9) 0.01 .., e,
'. 0.0049(2) 6.219(11) 0.01 0.17 , 20_ '00

7~3"
V 0.124(10) 76.6(7) 0.77 0.65

, , , 0.00309(~) 3.920(4) 0.002 0.03 - e,
0_49

v 0.140(2) ~~.7~(131 0.08 0.06 7~3b, , 0.0035(7) 3.79(1. 0.01 0.14 • 79-100
V 0.18(4) 52.9(5) 0.~3 0.41

'" ZnS _ CoS , , -0.00070UJ ~.4094(1l 0.0003 ..~ 0_25
e,

"v _0.0615(10) 1~9.29Tt12> 0.025 0.012 "O

'00 ZnS _ F.S C , 0.00046(1) 5.lI093(1) 0.0002 0.003
19/27

e,
o_~

v 0.0405(5) 1511.26(9) 0.02 0.0011 '"



AN .... NALYTICAL TEST O" VEOARD'S LAW J :&7

(T"bl~ l cont.d)

260& Z"S _ Fe5 H '. 0.00Q~3( l) 3.8222(21 0.0003 O.OO~ p,
". 0.OOQe~(2) ~.2~71(~) 0.0007 o.ooe " >~

,~

V o.on~(~) 79.,64(11) 0.01~ 0.013

O C '. 0.000~2(~) ~.~118(~) o.oooe 0.01 ~,., 0_22
V 0.046(4) 158.$0(6) 0.07~ 0.034 ,.,

'" ZnS - Go
2

5
3

H '. -0.00323(141 3.82eI2) 0.002 O.~ p,
". _0.OO~3(2) 6.2~213) O.OO~ O.O~

, O_III

'"V -0.197110) 19.34111) 0.1~ 0.12

'" ZnS _ Hsi5 C .. 0.OO4~13) ~.3951l~) 0.023 0.2~ p,
V 0.~2(3) 1S6.ell.~1 2.1~ 0.14

, 0-100
100e

'" ZnS _""'5 C .. 0.00ISO(6) ~.4147(4) 0.0004 O.OO~ p,,
~ ..

V 0.133(51 l~e.1~(3) O.~ 0.013 '"H .. 0.001~5(1) 3.825513) 0.0003 0.006, 0.00227(5) 6.24612> 0.002 0.015 ./, lO-SO
V 0.09521~> 711.1312> 0.02 0.014

, H '. 0.00164l1> 3.8228(2) 0.0005 0.01 p,
". 0.0020~12) ~.25111~) 0.0015 0.02 20/21 ,-~

1081
V 0.095115> 79.118111) 0.031 0.03, C .. 0.001171~) 5.40117(2) 0.0003 0.003 p,
V 0.1S6(3) 158.312(15) 0.023 0.01

.. 'o, 108'..

,~ Zn5 _ ZnS. C .. 0.00217(11) 5.40113> 0.004 0.05 , ,-~
(261

V 0.24(17) 158.312> O., 0.11 .. 0_100

C .. 0.002$0(2) 5.4Ie<2> 0.0006 0.00~ • lIO_IOO

, C .. 0.002511(1) 5.40e~(!» 0.0008 0.011 , 0_100 '"V 0.238(2) 1~8.0e(lI) 0.11 0.08

'" ZnSb _ CdSb O .. 0.002113(10) ~.22413> 0.005 0.06

'. 0.005e2(8) 7.75e(2) 0.004 0.04
.-~

p,

"". 0.00531(8) 8.13eI3> 0.004 0.04 ,~

V 0.1~1I(9) 392.8(3) e.4e 0.011

O .. 0.OOJG1~> ~.21(3) 0.004 0.035

'. o.oosol~> 7.711(3) ..~ 0.03 , 5!>--~5, e.00JG1~> 8.25(3) 0.004 0.03
V 0.63(2) 398.2U.4) e. 1~ 0.02

O .. 0.00200 ~.21OO0

'. 0.002712> 7.94(2) e.003 0.02 'l' 65-80
". 0.002712> 8.21(2) e.003 0.02
V 0.43(3) 411.211.11) e.29 0.035

O .. 0.002813> 6.20(3) e.003 0.031

'. 0.00S61.,> 7.71(10) 0.e12 o.ee • 8~_100

". 0.003eII0) 8.11(1el 0.012 0.09

V 0.71(5) 387.110.111 0.58 0.08

• O .. 0.00282(8) 6.14514> o.ooe 0.011

'. 0.00~2(2) 7.7e(1) 0.e2 ..,
" ~"e_l00

". 0.0044(2) 1.e~(I) 0.e2 0.17 ~

V 0.66(2) 311.09(10) I.ee 0.35

,u z"Se _ CdS C .. 0.001&0(6) ~.6673(7) 0.0008 0.008 p,, e_20
V 0.155(5) 152.e3(7) e.e75 0.02 '"

H .. 0.00 ,39(11) 3.988(8) 0.007 e.14 ; • JG-loo
V 0.09O)(e> 811.1I(~1 O., 0.36

'" ZnS. - CdS. C '. 0.00423(13) 5.6~613) 0.0034 e.034 , p,
~"V 0.4161131 IBO.II(3) O.~ e.104 ,~

H .. 0.00JG1(8) 3.9903(~1l 0.005 0.07

". 0.OO~10(l2) 6.so1l8) 0.001 0.07 , 33_ 100

V 0.226(5) 89.e13> 0.28 0.17
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C -0.000 14(H 5.66a9(7) 0.0009 0.01 • 0-100 "',.. ZnSe _ GolA. ,
V -0.0137(11) ln.la(7) 0.09 0.03 .,.

C 0.0020a(21 5.661a(5) 0.0007 0.0009
6tll 0-35 "',., ZnSe _ MoSo ,

V 0.199(2) 180.39(5) 0.07 0.025 ,..
0.00Ia7(21 6.1001(7) 0.001 0.015 "'"" ZnT. ~ MnT. C , • .-~V 0.2!4(2) 228.93(9) 0.15 0.05 ,.,

Zn2T;04-ZnF8204 C _0.00030(1) 8.4700(9) o.oooa 0.006
'l' 2S-100 ~"'" '.

V -0.063(3) 607.6(2) 0.16 0.02 ."
C 0.oooa(2) 5.loa(3) 0.002 0.033 '/' ~"

~"m zr02 - C40 ,
V 0.065(13) 133.3(2) 0.19 0.098 '"

C 0.0033(2) 5.065(15) 0.002 0.02 ./. 5-20
se,'" zr02·- COO2

,
h'V 0.258(13) 129.9{1.11 0.15 0.07

C , 0.00330(15) 5.085(2) 0.003 ..~ '/' 7S-100
V 0.286(131 130.2(2) 0.2a 0.12

C 0.00299(a) 5.lll(5) 0.006 0.07 24-100 ~"
, , ,

V 0.252(6. 133.1\4) 0.41 0.17 ..,
C 0.00275(9) 5.133(7) 0.002 0.02 'l' 70_100 ~"• '.

V 0.23a(al 154.4(7) 0.18 0.08 ....
". B8A("sI,O.- " (11) ,., KCI-KBr C 5B2. 213

CaAl"sI,O.
~, KFa.lSO.),IOH).- " 'OIAI 745O'>C

KAI.lSO.I.IOHl.

• Abovt l59O"C " 111) Synth. eI1500C.6b6..

", CaAl"sI.o.- " 5R15.303 '" 18MnO.-SrMnO, C SR26, ."
NeAISI,O.

'" L1Cr.O.-l.IFe.O. C SRla. 455

'" CaCo,-CoCO, " 5B4.155

'" MgQ.-AI.O. C SB3.242
m CeO.-ce,O. C 5Rla.585 ~, NH,H,PO,-KH'po, , SRI5.262

'" ceO.-Nd.o. C SR13. 399 ,., NIO-MgO C 5R24. '"m CaO.-Sm.0 , C SR18. 587 ~, PbS--CdS C CO,

"" CrSb-CrTa " P2. 847e

'" Pb&-PbSe C 5R23. 173

'" CrSb--MnSb " ,...~ ,.,
PrO,...-UO.... C SRI6.261

• " P2.82ge

'"' ThO.-Nd,O. C SR18.587

'" CvCI-Cul C 5R9. 270

"" ThO,-Sm,O. C 5R18.567

'" Fa,O.-TIP, " SB3,380

"" ThO.-Y,O. C SRI9. 587

'" H9Te-CdTa C SR24. B3 "" TIFa.O._Tl!"eO. o (('
'" InSe-lnA. C 5R24. 160 ,., TIBITa,-2SnTa " P2.727

'" l..,sa,-lnA. C SR22.43 '" lnCO.-CaCO, " SB4.156
~, In,sa,-lnP C P2.1019 '" ZnHgICNS),- , 5R9. 211

'" In,Te,_lnA. C SR24. 160 CoHg(CNSl,

'" KAISI,O.-BaAI"sI,O, " (la) "" ZrO,-CeO. C SR13,403

'" ZrO,_La.O, C SR15.215
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TA8LE 2. - Allo!!s arul intermeiaUic cOlllpoltnds.
F.. tho eJ;plallation of the !I.1mbold and tll0 figures, _ the test.

"'-", c , 0.001101.' ••OUS(1' 0- 0.01;) • ~~

.,
v 0.1;)8(1) M.lte.' 0.0$ M' ".

• C , 0.000;)) 10.0:u.oo p,
V 0.1010 1001.81

, _" .~, H , 0.003'(·1 2.n(21 0.002 0.051 p,
'. -0.00012111 ••M6$1$) 0.0001 0.000' • ~4' .~
V 0.0116110) )).)(5) O.~ 0.11, A, H. C , 0.00126(51 ••0831(10' 0.001 0.025 p,• ~"V 0.06"13) n.01(5) 0.01 o.oe .", ... - C , -0.0002)(2) ••08ll,(l) 0.0005 0.008

10/12 ,~~

p,
V -0.0117(11 n.;)6(21 0.0;) 0.02 '"• ~ -.., C , 0._(.' ••0'l1l7(8' 0.0015 0.025 p,

" ~~
V 0.211121 6ll.:Je($) ••• ••• m

H , o.OO)UII21 2.816(10) 'M' MM, o.oo:JoO{;) ••61121 'M' o.on • n_.
V 0.1~1'1 )0.6($) ... ••n,

~ -~ C , -o.oootIll)' • .ofIllI(.' 0_' 0.0 ,. • ~"
p,

V -o.03I16(l;)} M.Dl2} O.~ O.~
.,

• ~L' ~u C , -o.ooU'I..c) 6.M'(6) 0.- ... p,• H~
V -0.216(11) Z60.1(7) O.~ 0.26 -, AlNI - C , 0.0021(2) 2.662(6) OM' 0.1. p,• ~"V 0.0»16) 2)"';)(1.' 0.17 0 •• 2 m

• ... Cc C , -O.oolU()1 ••01,..('} 0.C02 MM

" .- p,
V -0.018(2) 61.18(.) 0.0" 0.0' 'M

• ... "' C , 0.002"0(111 ••017$(11) 0.001 0.02) p,, HO
V 0.121(.) 61.16(6) 0.06$ M' .".. ... NO C , -o.OO56I(Il/ •• 1011(7) 0.01 • 0.26

"
M"

~.oo
V -o.2oM{) n.1(2) o.u '"" ~

• C , -o.0Cl"'76(12} ••081(;) 0- 0.01' • ~»
MM

V -0.2,"1) 61.'2{') 0.11 0.11 ,»
C , -o.OO6:J(1) •• 1611' 0- 0.15 • _'00

V -0.1511(1) ".11$' 0.11 '.M

" .... ~ p, C , -0.001»11' ...a6oUI1} OM' 0.0:)1 ,
" ~.oo

M"
V -o.onl(7) 67...1.) 0.10 0.11 n

• C , -0.0015·(11 • .o11UI O.., ..,
"I>

__
M"

V -o..011{)) 61...U} O~ 0.11 •
" ... To C , o.ooou(8) .'-(11) 0.0015 MM , ~~ '"V 0.0111.' 61.,$(1) M' o..

" ... ~ C , -o.OOlO1l1)1 ••080$(7) 0- 0.012 • 7_29 P'
V -0.1014(1$) 61.')(;) M' M' M'

" ~ ~ C , -0.01)6.0(2) 5.010(10) 0.015 0.21 , II/IO ~ M'
V -0••$(1) 1211.0(6) 1.11 0.11 "

C '. -0.0081(.) 6.n(3) 0.011 0.11 , • 66-100
V _0.7111·) 2~ ..1I(3.. 3) 1.16 O.,

" ~ -~ C , -o.C010() 5.01.($) OM' ,.. -, M'• ~M
V -0.15(21 111.0(.) O.. 0.27 - "

C •• -0.00111(1) 5.01.(11) 0.- 0.05 , ./. ~.
V -o.1.2(13) 115.6(1) o.u 0.11

C , -0.0035(2) 6 .."012' 0- O.., , • 7.... ,00
V -O.DI)I Z60 ..$(2.3) 0.11 0.111

" ~ - ~ C , O.oo~:J(1) 5.511'11.) 0- O.ll

" ~,oo -V o.DlI' In(5) •.- '.n n
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(Tabl. f cOll/.d)
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~..

~"..

"'.'"

~"

"
"''"
~"

'"
"'..,

~"

'"
~"..
~.

"
~.

"
"'...
"'."

39-72

0_39

60_100

33-100

7_27

0_1S
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~"
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0_100

.-,.

.-"

•
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•
,

•

•

•

•

•
•
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•

,

•
,

"

"
20/28 0-100

./.
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O.la

0.08 lO
0.13 II
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0.03
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O.OS
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O.OS
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0.033
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..,
O••~
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0.53
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0.011
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0.19..".."
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•••
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(Tabl. ~ cone.d)

.,. F• - ., C , -O.00065{.) 2.8662131 0.0003 0.007 • e,
O_IO

v -0.0159111) 23.S'l7(7) 0.008 0.02. ."
C , -<).00.712) 2.87"(3) 0.002 0.055 , 11_23

V _0.04115. 23.7"(9) 0.052 0.11., Fo - V C '. 0.0023(2) 2.1111(6) 0.005 0.13
'0/16 .~w

F>
v 0.061(5) 21.011(16) 0.1" ••• ~,

• C , 0.0010311. 2.8662(1) 0.0002 ..- , "v 0.0218121 23.5JI6(3) 0.004 0.01
~w

~,

C , 0.0028131 2.15(3) 0.007 0.15 • 10-100
V 0.015(0) 20.21(72) 0.19 0 ••8

" F. ~ C , 0.0021716) 2.0641(10) 0.002 0.055 "" 1_33
V 0.0S'l8U5) 23.50(3) 0.06 0.10 ~,.. & "

, v _0.lU1I.) 73.3(3) 0.16 0.15 • ,~W '"C , -<).001"0{1I) 4.157(5) O.OOl 0.0" '(' 3So-10v -0.01.1.1 11.0(2) 0.1" 0.13

" &- ., C , -<).0022l{5) 5.650(31 0.000 0.00 ~"" ~'OOv -0.206151 180.l(3) ••• 0.29 '00.. GooW
3

- GeM°
l

C '. _0.000l6(6) ".g61(5) 0.0013 0.02 • 17_100 "V _0.0261") 122.6(". 0.0\1 0.05& ",

.,
Gool W5 - Gool"'''5 , , 0.00021112) Il.800(2) 0.0005 O.OOl , OO~ 100

e,
<. -0.000~(1I) 3.02\16(80) 0.002 0.035 ",.. ~ _ N N '. 0.00003(5) 3.2020(8) 0.0001 0.01"

"<. 0.0027U) 5.016(21 0.002 0.02 ./> ~" ..wv 0.041(2) 45.0\lll) 0.025 0.03., ~C - 'o' C , -<).00268(3) ".020(3) O.OOl 0.055 , '_00 "v -0.16414> 1111.0(2) 0.26 .., 1l5!

"
, - S. o '. -0.00511(2) 1.261(4) 0.006 'M

'. -<).002411(10) 4.18H2) O.OOl 0.052 • ~"
~"

<. -0.011l(2) Il.188151 0.001 0.06 '"V -<).82(21 339.71·) ..~ 0.11

" '" - FO , , 0.002111(11) 4.3936(11) 0.001 0.02 ./<. ~" F>
<. 0.00551l) 4.1155(2) 0.003 0.0. 'f" ~" ...
v 0.189(3) 104.76(4) 0.07 0.12 .. ~"

" '" - ~ , '. -0.0024(l) ••5116(2) 0.002 0.Ol5
F>

<. 0.001611) ".1I~(4) 0.006 0.011 • 0_10 ...
V 0.051(3) 104.6l(l) 0.04 0.026

, , 0.0031"111) 3.393(2) 0.001 0.02

<. -0.0066(~) 4.553Is) 0.002 .... , 14_28

V 0.00 .6S( 13) S~.'06(3) 0.013 0.016

, , 0.00043(1) 3.102(1/ 0.0002 O.OOl , 78-112
V 0.0100(31 30.1511) 0.004 0.0011

" '" - "
, '. O.OO"S(S) ••5\13110) 0.011 0.10 ~"" 0_23

V 0.091U51 104.1(l) 0.l2 0.16 '"
C , 0.00140(7) ".11"(2) 0.002 0.023 • 23_51

V 0.0951") 104.1.(1S) 0.10 0.01

• , '. 0.0046{.) ".5~(1) 0.001 0.011
~"<. -<).0032(0) ".\I6UJ 0.014 0.11 ( .(. o_n
'"v 0.011112) 104.62(3) 0.033 0.018

"
lr _ M" C , 0.00081(5) 3.0385(6) 0.0005 0.008 ~"• ><.

V 0.036(~) 56.53(3) o.on 0.023 ".
N '. 0.00015(3) 2.128(6) 0.005 0.13

<. 0.001S(2) 4.3S6(8) 0.001 0.0\1 , 20_61

V 0.026(.) 28.112) 0.1" 0.l3

" '" - Ro C , -o.000311Il) 3.6440(10) 0.0004 0.008
'lO ,~, "v -0.02601111 36.111(") 0.02 0.02" 1041
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(TaM. e COll/.d)

,. c R. H , -0.00028(21 2.73~3(SJ 0.0006 0.018
~o.OQoe7l91 4.37513) 0.003 0.04 ,/- ~_92

p,
<,

10,"1
V _0.0'12(9) 28.34131 0.03 0.07

"
,. c W C , 0.00084(8) 3.83191131 0.001 0.02 ~"

V O.Ol?!"1 ~.2616) 0.05 0.05
, 5-22

"'
H -, 0.00067(4) 2.7204(13) 0.001 0.031

'l'V 0.031(2) 27.78(7) 0.055 0.1. 20-51

, H " 0.0(09917) 2,719(3) 0.001 0.026 po
O.OO28{BI 4.32(3) 0.017 0.19

, 23-50

" 1047

" IrNb
J

c IrV
3

C , _0.00346(9) 5,140(5) 0.007 0.11 po

- 0_100
V -0.255(4) 135.5(2) 0.32 '.0 1039

" C, c M, C " -0.(003312) l.SOJ,!'.1 0.0003 0.004 p,
V _0.0121(71 43.00(1) 0.01 0.013

, 11-32

'"
C " 0.00089(3) 3.4.IA(7) O.OOl 0.04 ,

V 0.03315) ·'.213) 0.09 0.1. ·3-70

, H , 0.00 10(2) 3.109(2) 0.003 0,05
0.00".(5) .,771(71 0.007 o,oa - 72-'00 ~"<,

V O,088Uoi 39,65(12) O, Tl 0.18 ..-
" c. ~ ~ H , 0.00133(4) 3.50912) 0.003 o.o6~

0.00227(7) 5.554(4) C.006 0.07 - O-IDa
p,

<,

'"V 0.0716(11) 59.1916) 0.09 .. ,.. c. c " H " 0.00 I 15(5) 3.50012) 0.003 0.05 p,
<, 0.00 ,4aI8) S.55(3) 0.004 0.044 -/, 0_67

106.
V O.OSS71111 S9.17(4J o.os o.os

" "'gN1
2

c MgC.,Z H ", 0.0012011) ••80400(3) 0.000030.0003
SR,6

<, 0,0037415) 15.76612) 0.002 0.006 , 0-49

"V O.2JSJU4J 3IS.loI5) 0.05 0.008

C , 0.002(112) 6.7050(2) 0.0007 0.005
s~,oo

V 0.380(.) 308.H3) 0.13 0.019
,

" ~ c ,. C , 0.00135(7) 3.nJ9(l41 O.OOT 0.013 p,
v 0.OS6(3) 32.89(6) 0.04 o.os • 11_:lO

'", ., o.ooo7sllol 3,777(7) 0.004 0.06
V 0,033(4) 53.213) 0.16 0.175

, 50_92

" M, "" C , 0.0022(3) 3.783(7) 0.005 0.08 ./. p,
v o.all)Il·) 53.213) 0.20 0.23 ' l_:lO ,.,

" ~ ". c " 0,0086(4) 6.9046(5) 0.003 0.018 p,
V 2.11(11) 715.7(1,2) 0.76 0.OS6

,
~" ,,,

c , O.OOOU(lS) 3.748(5) 0.002 0.02 , 2~41
V 0.040(8) 52.6(2) 0.07 0.07

" Mn,/\" L.I"P"
, , 0.(07412) 5.334112) 0.002 0.02 -l' p,

69-81
V 0.50(4) 169.1(3) 0.45 0.17 1058

C '. 0,0036<81 S,6S(1) 0.006 0.075 • Bs_nv 0,39(8) 179(7) .., 0.22.. MnSSI c F·
3
S; c , -O.OD07e!?) 2.863(2) 0.002 0.032 ~", 0-33

V _(!.O19(2) 23.47(4) 0.042 0.098 "
C -, -0.00018 2.&4400 -/. 33-83v _o.oo4J.411l 23.002313) 0.0002 0.000.

" M, ", C , -o.OOOSSU) 3.,4eo(61 0.0007 0.02
~"

p,
v -0,0162(7) 31.14(2) 0.02 0,05 • 1097.. M. ~ H , -0.00109(1) 2.l1088(9) 0.0006 0.0\6

~"<, -0.0026(21 4,332(10) 0,007 0.13 II/IO 38-81

'"V -0.0400(11) 31.04(7) 0.05 0.15

C , _0.00104(2) 3.iKl7(2) 0.0002 0.0033 • 8!>-IOOv _0,0432(71 39.!>4(7) 0.008 0.01
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(T"bl_ f CQnt.dJ

~,

",

'"

"",

"'"
"..,

"1122

"1122

~"..

"..,
"'"p,
1133

"...
"."
"1119

3_42

",,,

"20-10<)' 1371

66-100

60_100

0-100

.-"

0_47

0_42

0_100

.-"

.-"

.-"

•

•

•

•
•

•

•

•

•

•

,

•

,
,.

7/12

'/0

0.11
0.23

0.31....
0.11
5.69
5.97..,
•••
0.109

0.22

0.01

0.03

0.02

1.52

O.OO?
0.65

13.5

0.015
1.25

0.006
0.45

0.001

o.oa
0.0<)02 0.002

0.02 0.007

0.0009 0.01

0.07 0.03

0.0002 0.003
0.02 0.0<)6

0.002 0.036
0.06 O. l 1

0.004 0.06

0.16 0.26

0.001 0.017
0.04 0.046

0.003 0.06
0.06 0.09

0.002 0.046
o.oa 0.1 I

0.006
0.16

0.00 I 0.03
0.06 0.1

0.0016 0.036
0.06 0.01

0.0015 0.034
0.05 O.OS

0.013 0.19
0.67 0.61

0.002 0.04
O.O? O.OS

4.462(101
6a.a(71

".44(31
67.7(1.6)

4.60214)
6.6(4)
135.416.3)

5.276111)
146.6IS)

5.2S7(5)

146.413)

5.2894(9)
147.SS(8)

5.2966(6)
146.75(5)

5.2665(?)
147.7.. (6)

5.284112)
147.539(14)

3.5222(12)
43.6SI5)

3.5211(9)
43.6513)

3.5226(11)
43.712(43)

3.526(3)

43.61(14)

3.525&(131
43.60(4)

3.52?12)
43.62(5)

3.5SS(6)
46.112)

3.530(4)
43.92(12)

3.5S115)
45.512)

5.6330('01
44.09(31

a. 0.00149(7)
c. _0.00617)
V 0.05(14)

c _, 0.00136(4)•

V 0.0521114)

C .. 0.0023(2)
V 0.0661?)

C _, 0.00265(81

V 0.101(3)

C .. 0.00435(61
V 0.17212)

C _, 0.0029'0(8)

V 0.12S(3)

c

C ". 0.0022(2)
V 0.135(111

C a. 0.0013(41
V 0.06(2)

a. 0.0022(3)
V 0.19(31

a. -0.00344(S)
V -0.271(5)

a. _0.00056(51
V -0.047(4)

a. _0.00052(1)
V _0.0432(10)

a. -0.00027(21
V _0.0225(13)

a. 0.00066(1)

V 0.055617)

a. 0.00121(6)
V 0.04612)

C ". 0.0013014)
V 0.04sI2)

.. 0.0<)462(14)

V 0.1641")

C .. 0.00334(7)
V 0.14S(2)

C .. 0.0<)313(6)
V 0.120(2)

,.

p,

N; _ Cr

NI _ p,

S3NI_F1u

6S NI

91 NI

"

"

61 NbC

"

"

•
•

..

..

..

"'"
"1133

"'"

p,...
0_100

86_100

0-20

•

•

10/14 2)-02

./.

0.042

0.13

0.02
0.12

0.16

0.004
0.012

•••
0.55
1.36

0.27....0.014
0.47

0.001 0.02
0.04 0.06

0.004 0.11

0.002

0.06

0.001
0.007

0.10

0.0004

0.036

0.024

0.03....

3.6236(6)
43.?4(2)

3.4B4(41

42.17(151

4.142(12)
2.11(6)
35.7(9)

5.3B4214)

156.09(3)

3.56(2)
3.64(2)

46.1(7)

3.671(12)
45.5(4}

a. 0.00332110
V 0.129(4)

a, _0.00466(12)

c. 0.0176(6)
V 0.OS1(9)

.. _0.00025(3)
V _0.02212)

a. 0.003013)
C. 0.002614)
V 0.119(121

.. 0.0034(3)
V 0.141(6)

C .. 0.0016614)
V 0.062(21

H .. 0.0022'(10) 2.4S9(7)

,.

9'ONI_V

..
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105 Pd

10~ Pd

'06 Pd

~.

'"

.,
"..,
2911"

.,
".
~"..

.,
'".,
"O.,
."
SR111

'"
~""..,,.,

1 1_5'0

15-51

n_55

0-"

•

•

,

'0/11 3-811

10(" SS_BII

0-'00

-

-

"
"

'l'

./.

0.015
O.O~~

0.0?

0.Q2

0.01l
0.09
0.31

0.13
O.OQ

0.034
O. ,

0.00011
0.0035
0.0.3

0.002
0.006
0.05

0.022
0.005
0.02

0.1'

0.00011

0.06

0.002
0.16

O.OOQ 0.015

0.21 0.211

0.0012 0.023
O.OSlo 0.01

0.009 0.18

O.OOQ 0.055

0.111 0.111

0.0016 0.0211
0.09 0.'0

0.002 O.O~

0.10 0.12

0.002 0.03

O.l! 0.'3

0.006 0.05
0.10 O.I~

2.1231112)
••2911Sf

3'.811(1)

2.139(31
~.295191

7.1.90(1)

3.27(2)

~.3821111

10.~IIUI

'49.91111

Q.95211(9)
12 1.~9(6)

·.9I1'\(S)
'23.9(.)

3.11115(2)
511.56('2)

3.8119(11)
511.1113)

3.88'>12)
S8.$OI12)

3.89'~Il~1

SII.1I111)

3.1I119(11)
58.1915)

3.89(1)

SII.9121

3.1I11l1()(6)

58.11(3)

3.82(2)

H

H ". 0.000~4121

c. O.OO'SlIOOI
V 0.0225('21

". 0.000(911)
C. 0.0039(21
V 0.(4012)

e. 0.00Q3151
b. 0.00 'Qll)
c. 0.0051lQI
V 0.3312)

.. -0.0001l6(2)
V _0.063121

.. _0.00 '~911)

V -0.1011S)

C .. 0.001931.1
V 0.092(2)

... -0.000S31.)
V _0.0239(11)

c. _0.0045(5)

C .. 0.0(113111)
V 0.0801.)

C ... 0.00'901.,
V 0.09112)

C ... 0.00.8412)
V 0.01l1.111)

C ... O.OlllsM
V 0.01l19(9)

C ". _0.0010(3)
V -0.0~6(S)

o

01 _ Re

101Pb_TI

'03 Pd ~ Au

100 P_A.

102 Pd _ ,0.,9

990._W

•

"

•

112Pd_Z~

"4P.~Co

~.

"

~"no

~"

'".,
1116

.,
1119

~"

'"

p,
1181.,
l1111e.,
"..,
".

11-4~

13-16

1_21

29-35

30-13

0-32

0_100

11-23

•

•
,

•

,

,

"

'lO

5(6 53-'00

-l'

./,

./.
0.03
0.08

0.03
0.09

0.16
O.3Q

0.11
0.51

0.2.

M

0.08
0.11

0.002 0.034
O., 0.1

0.0001 0.012
0.029 0.033

0.00011
0.035

0.001
0.2Q

0.001
0.065

0.009O.,
0.012
0.15

0.­
O.IQ

0.002
0.01

O.OOOQ 0.010

0.0005 0.009

0.02 0.03

0.002 O.OQ

0.11 0.12

0.001 0.025
0.034 0.01

3.11119413)
511.11311,Q)

3.11116(21
SlI.61(11)

3.126(111
30.5(2)

3.119'1112)
511.901111

3.8891(5)

sa.II' (21

3.859(5)

51.3(2)

3.944(15)
61.0(6)

3.90(7)
59.6(8)

3.9~1I(21

61.05(1)

3.e16U)
511.251'2)

3.11952(6)
59.09(3)

3.1I1193h3)
SlI.1I316f

.. O.00349(~)

V 0.161(2)

". -0.002114(9)
V -0.1.1(3)

... _0.0036(3)

V -o.15lU2)

c. _0.00311(13)
V -0.'2(2)

". _0.00392(5)
V _0.162U)

... ... -0.00(1111) 2.1519111)

c

". -0.00023(3)
V _0.0'0611.)

". _0.0001111(11)
V -0.0391S)

C ". -0.0022(3)
V -0.062(1)

c

C e. 0.00343(9)
V O.I591e)

". 0.00011(9)
V 0.035(41

". -0.00(900)
V _0.0400(5)

... -0.00051(6)
V -0.026(3)

,

.0

Pd _ Zn

101 Pd

110 Pd

1011 Pd

'"

109 Pd

•
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(Tabl. Z e<>nt.d)

'" p, "
, , -0.00198(7) 3.913l3l 0.003 O.O~ ./. ~"

V -0.08813) 60.33112f O. " 0.1.
14-61 ..,

". p, "
, , _0.00080(3) 2.9219(15) 0.001 0.04 ~,.

" IO_ilO
V -0.0361(12) 60.ll(1) 0.09 O. " '"

'" p, N, , , 0.003.~lt~f 1.6~1(8) 0.001 0.04 p,
'. -0.01 161~} 4.24(3) O.OO~ O., , 36-.9
V -<l.Ol9l(l5) 30.32(8) 0.01 0.04

1077

, , _0.0036(1) 3.012(6) 0.003 0.08

'. 0.00671(4) 3.317(6) 0.003 O.O~ .. 49-68
V -<l.023(2) 30.611) 0.05 0.13

, , , _0.00109(14) 3.929(8) 0.011 0.12 ~".. 17_94
V -0.04916) 6(l.6(.} 0.51 0.66 '", V _0.018(31 30.3(1) 0.09 0.1~

, 39-10

'" p, _ N. , , 0.00001(35) 3.905h2f 0.00. 0.033
~"

~ 0.0008(2f 3.901(6f 0.002 0.04 • 21_43

'"V 0.01212) 59.$9(8f 0.03 0.03

H , 0.0004(17) 2.774(4) 0.001. 0.03

'. 0.00010(~) 4••93(3) 0.001 0.016 ./. 41_75

V 0.0094(13} 29.9$(8) 0.03 0.06

'" p, - .. , '. _0.00088(.) 3.9231(9) 0.001 0.01~ ,/. p,
V -<l.0<>0(2) 60.381.) 0.046 0.0.6

0_38
1189.

H '. -0.00020(11 1.762(2) 0.0005 0.012 , 66- 100,,. p. N, , , -0.00138(6) 3.6~(3) 0.005 0.11 ~"• ~"V -0.05313) .7.91113f 0.22 0.35 ,,.
'" R. .. H , -0.00020(0 2.7609(3) 0.0004 0.01 p,, -<).00060(3) 4.4609(15) 0.002 0.03 • 0-100

V -0.008112) 29.446110f 0.015 0.03
1201

'"
R. _ WC H , 0.0021(2) 2.184(1) 0.00<> 0.08 p,

'. 0.0027(3) 4.465(9) 0.005 0.06 • 1B-38
V 0.019(8) 30.0(2) 0.13 0.21

1377

'" R' N' , , -o.00283UI) 3.819(6) 0.009 0.19 p,
V -0.114(3) ~5.~(2) O., 0 •• 2 • 0_100

1134

'" ~ p, , , 0.00119(2) 3.8049(1) 0.001 0.02 ./. p,
V 0.0516(8) 55.07131 0.044 0.06

~..
1185

'" ~ " H '. O.ooo<>( 1) 2.704(1) 0.001 0.03 • 24-100 p,
'. 0.0016(2) 4.23(lf 0.004 0.05 '/' 66_100

1208
V 0.0186(8) 26.16(7) 0.02 O.~ 'l' 66_109

'" R. - W , , 0.00101(5} 3.1lO4O(6) 0.0006 0.01
'/'

p,
V 0.0<>1(2) ~5.0.(2f 0.02~ 0.03 ~" '"

H , 0.00104(5) 2.701(1) 0.001 0.011

'. 0.0026(3} 4.299(9) 0.007 O., • 11-.1
V 0.039(3) 27.11(9) 0.01 0.16

'" ~- N. H '. 0.00101(1) 2.10~1(2} 0.0003 0.001 p,
'. 0.003113) 4.274(1) 0.00& 0.14 ./. 0_41

V 0.041(2) 21.09(5) 0.06 0.16 "<10

'" ~ R. H , 0.00052(6) 2.698(4) 0.005 0.12 • 0_100 p,
1199

'" ~ R. H , 0.00056(5) 2.106(2) 0.005 0.03 " O~IOO p,
'. 0.0014914) 4.281(2) 0.003 0.055 12/13 0_73

,,~

V 0.0213(3) 11.1511l 0.024 0.06 12/13 0_73,,. R. _ V H , -<l.0002l(1) 2.7059(2) 0.0003 0.007

'. 0.00120(.) 4.2154(8) 0.001 0.016 ./. ~" '"V O.ool~(~f 27.110(9) 0.011 0.016, , 0.0009(1) 2.93(1) O.~ 0.10 ./. 68-92
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(Tabl. ~ cont.d)

'" ~ _Ao H , -O.oo~SS14l 4.312(3) 0.004 0.076
<. _0.0067(2) Il.30(Z) 0.025 0.17 " (1-100 '"V -0.519(4) ,el.3(3) 0.46 0.20

'" ~- ~ H , 0.00359(5) 3.3,4(2) 0,003 0.06
O.OO~12) 5.266(7) 0.011 0,15 'l' 0_75

p,, ...
V O.17W.' 49.9121 0,27 0.36

'" ~ - • H , 0,00356(7) 3.3191") 0.003 0.06
0,0053(2) 5.26(,) 0.009 0.10 ./. 25_77

p,
<.

1238V 0.176(3) 4!M(2) 0.12 0.13

,~ ~ - ,. H , _0,00077(4) l.lI45(14) 0.002 0.04 p,
<, _0.002112) 5.267(11 O.ooe 0.12 • o~51

V _0.043(21 50.11(6) 0.01 0.11 1239

H , -o,OOO92(S) 3.326(4) 0.001 0.025 ./. 66_100
V -0.027(3) 49.413) 0.09 0.11

'" S'zTh - GezTh , , 0.00061(3) 4.117(2) 0,003 0.04 p,
V 0.076(9) 240.4(5) '-' 0.21 • 0_100 -• , , 0.00(5114) 4.0969(14) 0.001 0.0,4 p,
<. 0.002·"'(4) '.,008(2) 0,001 0.005 'lo 17_se ....
V 0,100(3) 235.10(13) O. , 0.02

,U S'2Th
J

- Go
2
Th

3
, , 0.0013(2) 7.8301111 0.014 0.10 ./. p,

V 0.097(121 254.5181 0.98 0.24
0-100 ...

'" .. H C , 0.00284(14) 3.298(31 0.004 0.09 p,
V 0.0%(~) 3~.1I~(91 O.I~ 0.21 • O_~

'"". ,. R. C , -0.003112) 3.292~1311) O.OO~ 0.09

'"• 0_38
V _0.091(~1 35.68( 131 0.16 0.29, , -0.0120(3) 3.631155) 0.004 o.oe

<, 0.018(2) 2.41(9) 0.001 0.13 , 40_4~

V _0.063(4) 34.4(2) 0.014 0.024

H , _0.00111(2) 2.e912) 0.003 0.01 - ./, 15-94

<. _0.0056(3) 4.6413) 0.001 0.08 ./, 15- 100
~ _0.013(?) 34.416) 0.10 0.22 'l' ,~..

". ,. - ,; C • _0.00043(1) 3.3041(2) 0.0002 0.003 ./, ~"
V -0.0140(3) 36.010(~) 0.006 0.009

6_28

'"
C , 0.000312) 3.21(2) 0.003 0.01 , 72·90

V 0.0080) J4.9( 11 O.O~ 0.03

'" ,.C ,~ C , -0.000?9( l) 4.4~.54(8) 0.001 0.02 p,• 0-100
V _0.0465(11) llB.4315) 0.01 0.05 13?0.., ..C ",C C '. -0.00 12?(~) ".4~1(3) 0.00" O.O~ ./, p,

0_100
V -0.013(3) 8e.2(2) 0.23 0.16 ...

'" ..C ~ C , 0.00.. 98(13) .........(II} 0.013 0.20 p,
V 0.3311l Il?.3(1) 1.22 0.113 • 0_100

""'" ,.C '-C C , 0.00230(13) 4.441(81 0.01 0.18 p,
V 0.14.. (9) 81.9(6) O.?? 0.51 • 0_100 ...

,.. ,,, ",C C , 0.0001318) ".311(3) 0.002 0.03 ./, 20_60
p,

V 0.041(4) 00.1(2) 0.13 0.09 1382.., T"SI
2 - TaGo

l
H , 0.001"(2) ...1911(,,) 0.009 0.11 p,

<, 0.00'''3(1)) 6.595(9) 0.001 0.06 ./. 25-100 ...
V 0.11,(11) '31."(8) 0.68 0.29,.. 00- F. , , _0.0060(") 9.3112) 0.006 0.034 p,

" -0.OOJ1(1) 4.9412) 0.00" 0.05 , "-,, ..,
V _0.83(6) 43213) O., 0.11

'" ,. - ~ H <, _0.0096(3) 5.930(1) 0.02 O.,
0_15

~~

V ·0.186(6) '02.1(2) 0."6 0.15 " ,~
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(Tubi. ~ cont.à)

,.. '" - o. o '. _0.000'7(1) 5.0!l456(14) 0.0002 0.003 , 0_25
e,

v -0.013(17) 131,450(11) 0.016 0.010 ,,.
o , 0.000127(6) 5.033(4) 0.0025 \>.025 , 39_ 100

V 0.100151 127.43(321 0.21 0.08

• o , _0.00025(2) 5.0859(2) 0.0003 0.003 , 0_20
e,

v _0.01901151 131.55(2) 0.021 ,~. 7144

o , 0.00071(9) 5.06(14) 0.001 0.01. ,
~-~v 0.055(7) 129.613) 0.10 0.0.

o , 0.00121(1) 5.03816) 0,002 0,03 • 0s0_100
V 0.01>6(61 127.715) 0.19 0.10

• o , -0.00027(2) 5.0864(2) 0.0003 0.00. .;.
'~15 ~"

V _0.02,(21 131.59(2) o.on 0.01 "
o , 0.(012112) 5.0385(1)) 0.001 0.015

" 43-100
V 0.0950113) 127.81(10) 0.09 0.0.

'" " u o , 0,00224(4) 5.075(21 0.004 0.05
20/21 4-100 ~"

V 0.18*') L)O,5(2) ,." 0.18 '"
,~ '" y o , _0.00010(1) 5.0083(4) 0.0003 0.00. 9/'. n_oso ~"

v -0.0077(7) 131.74(3) 0.02. 0.013 '"H , 0.00080(6) 6.578(5) O,OOIS 0.016

<. ~O.OO21J(11) 5.g.Io6(9) 0.003 0,036 11/12 .~~

V _0.02813) 222.9(3) 0.066 0.03

'" n - '" o , -0.003'\(1) 5.080(6) 0.009 0.12 , (l-13
e,

v _O.21(S~ 131.1(4) 0.66 0,38 1217

, o , -0.0041(2) 4.055(15) O.OIS 0.23 • 0_100
e,

v -0.208(10) 66.6(1) 0.16 'M 121,.

• o , _0.0049(2) 4.093113) 0.011 0.20 e,• 39-100
V -0.2(719) 67.4(6) ,.~ 0.67 1271b

'" ThS" - ~.
, , -0.00130(10) 7.239(3) 0.004 0.03 e,

<. _0.00096(9) 4.112(3) 0.003 0.04 , ,-~
1321

V ...(1,1269(9) 216.68(3) 0.03 o.ooe
, , -0.0025(2) 7.3'(2) 0.007 0.053

<. _0.0(1170(1) •• IS02Ig) 0.0004 0.006 , ~_lOO

v _0.neI12) 211.5(9) 0.42 0.11

'" ,~ - no o , 0.00170(11) 5.17115) 0.008 0.11 p,• ~,~

v 0.14,(71 138.314) ,.~ 0.33 1318

'" "' -A> H , _0.0022(,) 2.956(2) 0.003 o.oe e,
<. -(1,00224(12) 4.72413) 0.004 0.01 • ,-" .w
V -0.06913) 35,73(1) 0.11 0.22

, H , _0.001650') 2.942(3) ,.~ 0.11
~", -0.00017(2) 4.6e4(4) 0.008 0.11 • 0_41

"V -0.(5114) 35.1(16) 0.13 0,17

, <. 0,0010(1) 4.01(114) 0.005 0.06 " 46_88

'" "' Mo o , -'l.OOI~llll 3.17(14) 0.003 0.06 .;. 11_~ ~"
V -'l.061(41 34.91111) 0,11 0,11 '"

,~ " Ro o -._0.0031"'(11) 3.15913) 0.005 0.11
8/10 ~~ '"v _0.11713) 34.56(8) 0,15 ,."

'" ",o - wo o , -0.00019(1) 4.3191(4) 0.0003 O.OOS .;, 17_46
~.

V _0.0104(8) 81.13(1) 0.01 0.016 ~

o , -o.0011S(7) 4.3771s) 0.001 0.03 , 56-91
V -0.08414) 83.8(31 0,11 0.09

• o , -'l.OO16S(7) 4.311514) 0.003 O.OS
11/1S 41_&8 ~"

V _0.09114) 84.8(11 0.17 0.16 ~

'" TI
S
Sl

3
- W

S
SI

3
H <. _o.oOlll) S.113(1) 0.001 0.01 10_1S

e,,
v -0.IS(3} 244.0(S) ,.. 0.07 '"
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(!l'abl. ~ conl.d)

SR19,

'"

~"

'"

~"

'"

~ ..
'"
~ ..
".
~"

'"

.,
'"

.,
1378

.,..,

.,
~,

~"..

..
'".,
1107

..

."

.,

.".,
'".,
~.

.,
".

10_90

.-w

O~IOO

0-100

30_70

0-100

O~loo

0_100

0_25

0-100

75_100

3'1-100

0-100

0_100

0-100

0-100

70_100

.-~

•

•

•

•

•

•

•

•

,

,

,

,

,

,

,

,

,

"

3/4 30-70

3/5 20_30

4/5 5.1-100

•,/.
•

,/.

./,

0.15

0.39
o.~

0.01

0.03

o.~

0.043
0.15

0.03'1
O.Ollfi

'.'•••
1.29

0.01
0.06

0.09

0.03

0.13
0.41

0.014
0.036

0.010
0.01

0.09
0.16
0.26..,
0.58
0.48

0.004 0.11
0.13 0.36

0.002 0.03
0.05 0.09

0.003

0.000) 0.003

0.02 0.009

0.000 I 0.001
0.000 0.004

0.003 0.04
0.17 0.11

0.002 0.04
0.16 0.11

0.002 0.026

0.096 0.065

0.002
0.082

0.002
0.14

0.0004 0.004

0.03 0.0 I

0.004 0.06

0.52 0.30

0.001 0.03
0.1 0.1

0.0004 0.007

0.011 0.022

0.02

0.03,.,
0.0001
0.05

0.002 0.04

0.05 0.11

0.19

0.003
o.~

0.001
0.05

0.0015
0.016

0.008
0.015o.,
0.02
0.04
2.16

0.05
0.05
~.33

0.0004
0.006....

0.061>(10)
5.41(2)
308.4(1.41

4.9611(4)
122.15(3)

4.9196(8)

123.47161

4.960(2)
121.1(3)

4.05\14(3)
66.&6(7)

3.0218115)
17.58(4)

3.015(3)
27.66(1))

3.0392(4)
28.0714)

3.012(4)

17.52112)

3.015(4)
17.63(13)

4.683(2)
101.70(11)

4.1533(12)

107.3918)

4.6855(2)

102.8612)

4.&18(2)
111.SO(11)

4.70912)
104.41(13)

4.7865110
109.64(6)

4.561(3)

6.36S00
114.711)

4.716(61
104.8(4)

4.7220(7)
105.24(4)

7.692(7)
68.21(8}

4.570(6)

6.381( 12)
115.4(5)

7.1411151
4.81(3)

211.90.7)

7.12(4)
4.79(4)
209.014.!)

2.826414)
4.666(6)

31.09(4)

4. 0.00165(1)
V 0.114216)

c. 0.00157(8)
V 0.0"131>(6)

... 0.0021111
c. 0.0021(1)
V 0.157(8)

... 0.001lO(2)
<:, 0.001lO(5)
V 0.44(3)

". 0.0078(6)
c. 0.0071(7)
V 0.81(1)

.. -0.0011'112)
c. -0.0Q.40())
V _0.051(1)

4. 0.000101il
V 0.0121(3)

4. -o.00092()1
V ~0.06312)

4. _0.0002&(3)

V -0.019(1)

.. ~0.0010512)

V -0.0704(10)

., _0.00145(4)

c. _0.00010
V _0.07413)

.. ~0.00160(1))

V -0.10816)

C

C

... 0.0040(1)
c, 0.0019()1
V O.sol))

... 0.001)4(4)
V ·0.099())

C ... 0.00011(1)
V 0.01)1(11)

H

C

H

., 0.0011515)
V 0.033(2)

... 0.00121(6)
V 0.0101(4)

C .. 0.00033(!)
V 0.021619)

C

C

H

C

C ... 0.00149(0)
V 0.596(10)

C ", 0.001)6(2)
V 0.0695(12)

C ... 0.00130(6)
v 0.03611)

C

C

C

... -0.00153(61
V -0.04012)

C ... 0.0011H91
V 0.03413)

c ... 0.0012615)
V 0.03601l5)

H

H

C

V Si,

Cc

.0
,~ V

'"

'"

'"

165 V

'"

'"

'"

161 ve _ T~C

16) V

110 W _ Ru

'"

o

...

...
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(Tabl~ f cont.d)

1,7&. w · R. H , -0.0011111 2.816(1) 0.001 O.O~ • 6()-IOO p,
<. -0.0037.'>(10) 4,633(8) 0.002 0.032 ./. w·w

1218
V ...(1.0.9(2) 31.82113) 0.031 0.086 ./. W·~

'" W " C , O.a1l14O!6) 3.160(.) 0.005 0.12 • ~"0_100
V O.044(2} 31.51(13) 0.18 O.~ '"

,~ W ,< C '. _O.OOO98!3} 3.1~8(111) 0.0012 0.023 ./. 0·00
p,

V -o.029Ha) 31,70(3) 0.031 0.015 1267

, ., _0.0021(5) 9.80(.) 0.008 0.05

<. -0.00088(9) 5.ll19161 0.001 0.02 • W·~

V -0.3.4(6) 470.8(•• 1) 0.85 0.11

H , _0.0006218) 2.80.(7) 0.0009 0.023

<. -o.OO2?1)} 4.87(3) 0.004 0.06 • 8S-100
V -0.031(.) 31,1(3) 0.04 ..,

'" 1'0'51
2

- NbSI
2

H , 0.0023(3) .,58(2) 0.005 0.06 p,
<. 0.00112(9) 6.466(7) 0.002 0.01 , 11-100

1120
V 0.1"6(13) 118.9(1.1) 0.25 0.11

'" Y · C. H , 0.00016(4) J.H~18) 0.001 0.025 p,, 0.00206(6) S.1381(lZ) 0.002 0.014 • O~3S

'"V 0.0511(1) 66.26SI14) 0.022 0.024

'" Y · ~ H , 0.00166(71 3.6521(13) 0.002 0.03 p,
<. 0.00341(10) 5.740l21 0.002 0.026 • ~" 1055
V 0.101(3) 66.~16) 0.08 0.08

'M '" " C , 0.00244(3) 3.5227(7) 0.0lI09 0.02 p,• 5_33
V 0.0935ll5) 43.69(3) 0.04 0.07 '"

'" '" ~ H , --0.00035(2) 3.2320(10) 0.0015 0.03 p,
<. _0.0lI093(31 5.148(2) 0.003 0.043 • 0-100 ..,
V _0.0184(7) 46.57(5) 0.07 0.09

,.. '" . O H <• 0.00117(8) 5.1576( 131 0.002 0.03 12/13 0_25 p,
1036

'" Zr
5
AI

3
- Zr

5
S1

3
H , ~0.00136(5) 8.1723(10) 0.001 0.007 , .... p,

V -0.092(10) 327.6(2) 0.21 0.034 ,..
H , -0.0027(31 8.215(11) 0.004 0.02 'l' "·00

V -0.239(91 331.9(41 0.13 0.02

". "C "~ C , _0.00316(13) 4.696(81 0.01 0.16 • p,
0_100

V -0.195(71 103.4(51 O.U 0.48 1371

,.. ,"C "H C , -0.0027(11 4.685(1) 0.0001 0.001
O~

p,,
V --o.177M 102.82(3) M' 0.02 1385

C , -0.0019Hl 4.57(1) 0.003 0.03 , W·~
V _0.109(8) 94.9(6} 0.18 O.,

,~ ,"C ~ C , 0.00262(11 4.6961(6) 0.001 0.017 ~..
" 0_100

V 0.1832(11) 103.44(71 0.13 0.01l4 "
'" ,"C WC C , _0.00376(14) 4.6110(5) 0.007 0.10

'·W ~",
V --o.236( 101 102.4(4) 0.00 0.37 ..

'" Au-AII , SRll.126 '" NI_Mn , P1.7378

'" Ao-M" , Pl. 436 "" , ....W , 1'2.1180,,. A....v ,
'" '" N-W , SA1S. III

'" Co-M" , Pl. SlOa "" ~-N
, SRI9. 182

'" CO.N-lI.N " Pl.982 "" ,..... , SA23.20S

'" Cr---Mn , Pl. S40 .., Si.T,,-sI.Mo. " P1.761

". Cr.SI.C-W.Sl.C , 1'2.1337 "" T8S1.-CrSI. " P1. S63

'" HIN-T.N , 1'2. 1430 "" T1Cr,_NbCr. , ......,., MIICU.-MgZn, C SA1S.82 '" TI-8n " 1'2.1261.., ,....... C Pl. 972
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TADLE 3. - ."fIlantes, with tlte fOl'mulae O,1ld the order 1l'umbers, of tlte
minerals reporled in Tablc 1.

('Il- = llalllra.1 coll,ponnù),

Acmite

Aeglrlne

"'kermanlte
Alabaodlte

Albite

Altalle

A(um

Alunlte

Andradite

AnglesTte

Aonlle

Anorlhile

Ara90f1ile

Arcanlle

Argentlle

Baryte

Blende

Breithauptlte

Bunsenlte

Calcite

Calomel

Celslan

Clausthallte

Clioozolaile

Cofflnlte

Coloradol!e

Cotunnlte

NaFeSi"o.

NaFeSi,O.

Ca,MgSI"o,

Mo'
NaATSi,O.

PbTe

KAI (SO,l, . 12H.o

KAI,(SO,l.(OH).

Ca,Fe,Sl,O,.

PbSO,

KFe,AISI,O,.(OH),

CaAl,sI,O,

CaCO,

<,sO.
A,,s
BaSO,

'o,
NISb

"'0
Ceco,
Hg,Cl,

l.IaAI,SI,O.

PbSe

Ca,AI.SI,O"OH

USIO.
Hgle

PbCI.

'"170-171

:;4·34a·34b

"'mb

'"mm

'"114·11411· l14b (n)-l21-121 a· 291

42·47·49

"122·122a

32·32a·275

378·41

127-1:r1a

•
"258c·zsg·260-260b-Z62-Z63·Z63b·264·264a

'"75-149·180·181·182·183·296

37·38--388-39·39a·39b-39c·40·52·:rI6-305

106·1061

14·14a·14b·15·115--:rI4

196·196a (n) ·1961>·298

35(n)

m
l00·I()!l.ZB4

.00
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Olop~lde

Epldote

Fayallta

Ferberlte

For~tarlte

Frankllnlte

Gahnlte

Galena

Gahlenita

Graenocklte

Hallte

Hau~mannhe

HamaUle

Hiibnerlta

Hadenberglte

Hydrol(yapatlte

lImenlte

Jacob~lta

Jalpurlte

Jaro~lte

Keatlte

Klm.laylte

lawranclte

lOIlI~lte

Magne~lo/errlta

Magnulte

Magnetlte

Manganoalte

Ma~cagnlte

Melanoteklte

Metaclnnabatlt.

Metathenardlte

Mlhocllna

MontePQnlte

Nantok!te

Natroalunlte

Nlccollte

Nltrobatlte

Oldhamlle

Orthocla~e

OIavlte

Perlc!a~e

Phlogoplta

Plcrochromlta

Plenargyrlte

Proustlte

Pyrargyrlta

MgCaSI,O.

Ca,FeAt,sI,Oj2

F·oSIO,

FaWO.

Mg,SIO,

ZnFe,O,

ZnAI.o.

'bS
Ca,AJ,SIO,

CdS

NaCI

Mn,O,

Fe,O,

MnWO.

CaFeSI,O.

Ca,.IPO.).{OH),

FeTIO,

MnFe,O.

C"
KFe,ISO,J,(OHl.

SIO.

C.,zr,FaSI,Oj2

FaCl,

FeAs,

MgFe,O.

MgCO,

Fa,O,

M"O

(NH.),so.

Pb,FeoSl.o.

"oS
Na,so,

MISI,O,

000
CuCI

N&AI,ISO.I.{OHI.
NIAs

8a(NO.l,
Co,
MISI.O.

CdCO.

M,O

KMg.,41SI,O,.(OHl,

MgCr.O.

AgBIS.

Ag,AsS,

Ag.SbS,

142·1<43·169

35(n)

46-1 S2 (n) ·152a·l S2b'l S2c

'"152{n) ·1S2a_152b_152c

53-2504·271

67-251·251.

194·19S-196-196a (n) ·196b·297·298

33·34..J.4a..J.4b-43

55·56-160-259·2S8a{n) ·259b

12O·t6l)..167.....
92·92a·93·283

'"'"'""154·156-2504

"121_121a_291

"".,..,
"..
"156-179

39·39a·39b·39c

gs·9$II·95b

74_91·14l1·14l1a_159·158a_159·192

127·127a

'"11)7·W

'"289(n)
~,~

"114·114a·114b (nl

66·165

21·22_23

"115·116

S2-ll9·155·252

138·139-145-146-147·148·'4lIa·149·1!i(l.294·296

122·122a

".
2·194,,
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Rlmmelabervl~

1l~1~

IMII.
5.lfflorrte

S.1-ammonlK

Sc8cchlte
SCheeHle

SChorlomlle
Slde,lte

Smlthsonll.
5pe...-tlne

Splnel

'·Spodumene
Strontl...l~

"""'­TellurblllllUth

~Il'

Thorr...he-"TllImIIIlnlt,
T,...._llte

Trevorlte

Tachermlglte

Ulvoaplnel

Uranlnlte
Wltherlte

Wurttlte

WiilItlle

Zlno::lle

N''''
MoCO.

TIO.

CoAo.
Nh,CI

MnCI.

CaWO,

Ce,T1t"e.sIO..
FeCO,

znCO.
t.ln.,".sI,O..
~Jp,

lIAl5ip.

s.co.
'C.

BI"T...

No,SO.
ThO,

OOiO,

","
CoIOH).

NiFe,O,

NH,AI (SO,l. ' 12H,O

Fe,TlO,

"0,
""'0,

""'00
bo<>

..,"
4O-l'I).l~2S3

"..".

'"",..
"47·SO

,..""
"'.=
'"140-141·1"

'"41-207

119-11911-119b-119c-119d- 120-202·290,..,
'"64-221·222·23T·23T,·23'1b-23Tç.2J&.JOO.J01.JQ2

".
''''...
103·177·119

'"95·95a·95b

236·237·237a.2J7b.237c.239
37.-207

2SB-258a (n)-258b-:zm..261·263a

91·147

'"

l6litdo di Milllerologia ti Gcocloi ...'co dcU'U.ir:erritd. Via SIIII Mll&SÌono ZI,

101Z3 Torillo. 8cpteonber 1970.
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