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ABSTRACT ) .

The equilibria S, 5> 25 gnd CaS == Ca 4+ S have beeg observed in
tgo vapor phase above CaS., D, (Sp) = 4.4 £ 0.2 e.V., D, (SO)=5,1;'!' 0e2 ©4Ve,

D, (CaS)= 3.7 £ 0.2 e.v., and & Hygg(Cas) = 5.9% 0.2 e.v. have been
determined mass spectrometrically.
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MASS SPECTRUMETRIC STUDIES (F THE.VAPORIZATIQF

OF SULPHIDE® AND T:! E DISSOCIATICN ENERGY (QF 82.

DISCUSSION

The disagreement between second and third
law values of the disscciation energy of
82(D2(52)) obtained from equilibrium measure-
ments has been emphasized many years ago_l).
4 relaticns:ip was also pointed cut between the
heat cf combustion of SO, Dg(OZ), Dg(SO))and
DE(SZ), which should permit one to chocse one of
the values allowed by cbserved predissocisations

2)

for Dg(sz) and Dg(SO); Receht measurements
do not seem to settle the question(B).

In the vapour phuse mbove Gus we.huve cb-
served by mass spectrometry(u) the dlssoeiaticn
Sa:ZD,EanJ CaseCa 4 3 and have ecalculauted
Bg(s,) = b.LF 0.2 e.v., DI(s0) = 5.4 *0.2 o.v.

Dg(CQS) = 3,?* 0-2 €.V, and AH‘Z’Sg(CaS) - 5.9 t 0’2 6s Ve

Manuscrip$ peleased ro; pﬁS}ioation 28 March 1960 as a
WADD Techhieal Report.
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‘o

The mass spectrometric meth¢d has been des-

'(LI-,S).

cribed previ-usly’ fhe sample was heat;dfin
& molybdenum Knudsen'ééll s provisicns were made
to dlstinguish between residual gas molecules and
those of the beam which pusses through a cooled
collimation s&stem ¢ lon Intensitles were measured
with an electrun multiplier, Absolute values of
purtial Vapqﬁ¥ pressures ;ere obtuined from

B, = IiI'/S1 ; II is the memsured current Gorres-
pondipg to a specias 31, P the absolute temperature
of th? Snudsgn cell) and S1 the sensitlvity for % :
(6) s, = (.Hi/Z'R)l/a(s/Gi) Z.'IiTl/zAt; Mi is 1ts

rmolecular mass, R tre gas'conscant, s the area

ol the effualicn c¢prifice «nd ¢t the time rececssury

to eyapbrate the veigtt Gi of species 1 .

Brightness femperasurea of @ ammall threaded hole

at the bouttom of the Knudszen cell have been ..@asured
with an optical pyrometer; emissivity and window

gorrecticny wapre made.(Y)
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Disseclaticn energles were, calculated from:

DY = - RTInK 4 TA((FE - HQ)/T) (3d law) and ; :
D,‘I’, =Rd1nK/d(1/T) (24 law) using free energy fun-
: (8)

ctions taken from Stull and Sinke  °, or for Cas,
calculated by comparison of oxides and sulphides,
assuming we = 390 cm-l, re = 2.3 A and that only
the 'E_' ground state is important.

Ionization cross sectlons were taken from
Otvos ar;d-SteVenson‘g) and it was assumed thet
those cf molecules &are egqual tc the =um ;‘f those of
the cons’tituept ;;;cms. The 'mass effect and the

) 10)
nmcleculur effeet cf the multiplier( were cocnsidered

. to ccmpensate each other., & possiblie errcr of 20°

in the temperature measuremenc rould lecd tc an

uncertsinty cf 12 % in the second lew snd of 1%

4n the third luw values 3§ instead of the assunp=
tions made above, 4t may be ressoncble thit the
producsé éf icnt zscicn' ercss saction ung riwlt'vlier

. 1
gain 1s the same foxr the stem and for tre mulecule(l ):

WADD TR 80-%62 ™ il 3 .




in that case the 3d law Dg values of Table I are
Increased by abuut 4 3.5 kecal. and A‘HESE(C&S)

diminished by the same amount,

)

fhe data of Table I and A Hzg‘g((}‘a)(e =.h2-2 keal,

Augbe (1/2 3,) =15.4 keal, the stundard heat of
o (12)
298 f.va
cne toO calculvteﬁlegg(GaS) = 136 kcal. The value

formution AH {casd = 120.0 F 2 Keul permit

cbtuined £rcm this cyesle i3 eonsldered @s ore
rellable thun that giVGn‘in table T (see remurk

table i).

Dﬁ(sz) obtained here, .conmbined with l\Hg(SO)(Zb)

3

for the reactien 1/2 S_ 4 1/2 0 250 definitely

2 2%~

rules out a valug Dz(SO) smaller than 5.2 e.v.
There are pocd spectraseeric arguments for

DS(Sb) s 5.388 e.v.(IB)rathcr than 5.027.e.v.‘ 3).
Our measurementg ere not hécurate encuéh to permit
one te settle the questicn whether the predl-

3s3ccliation &t .4l e.v. glves the exact dissociution

of S.Z(l“"' ‘or an 'upper-. 1imite (15); a value D(Sz) * .2 e.Ve
would agreé with cup results (16). within the

agecuracy quoted in Table I, all availsble data

%WADDTR €Q-%82 Pt I * 4 ) .




on D(S_) and D(SO)(3) except apreurance potentiul
(17)

mesasurcments end colder equilibrium measurements

(cf. 1,2;3,1&) saem to be in agreecment.
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Teble I. Heats of Vaporization and Dissociation Energies of S, and CaS

T°K flogp($)*| 1ogp(s,)[logp(Ca)f logp(Cas) pY(s,) DgfcaS) H358(cas)
kcal kcal kcal
1922] :5.96 |-6.56 [-6.15 . 100 - -
1975} -5.46 |-6.25 |-5.79 - 96.5 S -
20260 -5.3 |-6.01 }-5.54 - 98.0 = S
2048 -5.0ly |-5.82 }-5.35 = 96.4 - -
2053 -5.03 |-5.R3 [-£.32 -7.26 96.1 79.8 151.9
2070f -5,18 |-5.88 |-5.42 -7.03. G8.8 84.9 - 149.0
2098 -4.86 }-5.63 |-5.13 -6.59 97.3 80.7 151.5
213 -L.76 | -5.48 |-5.03 _ | -6.66 | 98.9 |83.7 151.6
21l ~4.60 | -5.38 |-4.90 -6.72 96.7 80.3 152,2
215 .71 |-sopy [enese | - 96.8 - -
2156 1.6l -5.38 -1.R6 -5.71 96.8 80.1 152.9
2190 -4.52 | -5.28 |-4.75 -6.55 98.3 81.5 153.6
2223} -4.27 -5.02 -4.58 -6.27 S7.4 81.3 153.7
2297 -3.98 -.R2 -L.2y -5.9% 96.8 80.3 15E€.6
average 97.6 81.4 152, %*
’ slcpe method 108 95 129
provosed values 101 2 5 86T g 136 * 14

2 Decimal logarithms of pressures in atmospheres.

F o - H 298 /T for this process in based on very scanty deta oa

Cp (Cas) (K. K. Kelley, U.S. Bireau of Mines Bulletin 476,

Washington D. C. , 1949)

WADD TR 60-782 Pt 11X




UNIVERSITY OF BRUSSELS, BErussels, Belgium
VaPUHIZATION OF COMPOUNDS AND ALLOYS AT
HIGH TEMPERATURE, Part 11 Msss Spegtro-
metric Studies of the Veporization of
Sulphides and the Dissocistion Energy of
5., by B, Colin, P. Goldfinger and M.
Jeunehomme , Ngvembear 1960 Bpp. table.
(Froject No. T350; Task 7550C)(WADL TR
60=T52 Bt I1){Contract Mo. AF 61(052)-225,
Unelassified report

The equilibrie 5+™25 and CaS 5=Ca*S have
besn observed in the vapor phase sbowe CaS.

o

vmﬁuu..p.ﬁ?m 8.¥., DelS0)55,420.2 e.v.,
Do {CaS)=3,7¢0.2 e.v. andd (Cas)=5,9*
0.2 e.¥. have been detormi .

{ over )

— 5 —m —m —= —s —= =

UNIVEHGITY OF BRLSSELS, Brussels, Belgium
VAFORIZATION OF CUMFOUNDG AND ALLOYS AT
flGn TEMPRERATURE, Fart 11 Mess Speetro-
metric Studles of the Vaporizat:on of
Sulphides and the Disscciation Energy of
5.5 by Ry Coling F. Goldfinger and M.
Jeunshomme ., November 1960 Bpp, table,
(Frojeet No.o Ti50; Tesk 7350C)(wADL Th
6U=-Ti2 Bt 11)(Contrnct Mo. AF 61(052)-225.
Unglessifisd report
Tue squilibrie 5«75 and CaS 5% Ce*S heve
bigan observed in the ¥opor phase sbove Cas.
HJ_HF.TH__.F._”_.N 8.7,y DolS0)=5.420.2 0.7,
Da{Cas)=1, 7402 a.v, Ehm_ml._ (CaS )=5,9*

Dud & v. have been determined.

( over )

UNCLASSIFIED




UNIVERSITY OF BAUSSELS, Brussels, Belgium
.___,_pm.E.EEHPA OF COMFOUNDS AND ALLCYS AT
HIGH JHE, Fart II Mass Spectro-
metric Studies c._. the Vaporization of
.w_._pn_wwn.uu and the Disscciation Energy of

y by R. Colan, F. Goldfinger and M.
uu...u_u.n_.ﬂ Newember 1960 Spp, table.
(Frojeet No. 7350; Task 73500)(wADL TH
b0-752 & I1)(Contract Mo. AF B1(052)-225.

Unclassified report

The equilibria S»™e5 and CaS T Cat*S bave
coo: observed in the vapor phase above CaS.
o g (52)24.420.2 e.v., Do(S0)=5.440.2 e.v.,
vvowmv-u 70,2 e.v, mﬁb&m CaS)=5.9*
0.2 e.,v. have been %3:&.5

UNCLASSLF IED.

UNCLASSIFIED

UNIVERSITY OF BALSSELS, bBruscels, Belgium
VaPlnlzall0n OF COMFOUNIE AlD ALLDYS AT
HIGH TEMPERATUHE, Fart I1 Mees Gpectro=
Eetric Studies of the Veporlzation of
Sulpbides snd the Disescocistion Energy of
54 by H. Colin, F. Goldfinger and M.
Jeunsbomme . Movesber 1960 Bpp, table.
(Froject Ho. T350; Tesk T:50C)(wADL TH
B0=T.2 Ft I1){Contract No. AF B1{0§Z)225.
Unelaasified report

The equilibris 5.~ <5 and Cad o= Ce*5S bave

_..n.mr obHerved in Lhe vapor phase above Cal.
D (5 )i Gu? 8u¥ey DolS0)20.420.2 0¥,
um_“rvi- STHOLE ma¥, _,...n_,m_:ﬂ_ﬁv

Heass. ot
Uee ®.¥. Huve beand determi

( over )

UNCLASSIFIED




UNIVERSITY OF BRLSEELS, Erussels, Belgium
VAFURIZATION OF COMFOUNDS AND ALLOYS AT
HIGH TEMPEFATUHE, Fart II Mess Spectro-
petriec Studies of the "apcrization of
Sulpbides and the Disscciation Energy of
5.5 by R, Colin, P. Goldfinger and M.
Jeunshomme . November 1960 Bpp. table.
(Froject No. T350; Task 73500)(wADU TR
60-7:2 Fe 11)(Contract Mo. AF 61({052)-225,

Unclassified report
The equilibris 5:™25 and CaS 5= Ca*5 have
been cbeerved in the vgpor phase sbove CaS.
_v.ﬂ.m 2h420.2 8.v., Do(S0)=5 (40,2 a,v.,
Do (CaS)=3.740.2 a.v, -Enm%_ {Cas)=5.0*
O.d &,v, have been determined.

( over )

UNCLASSIFIED

UNIVERSITY OF GRLISSELS, brussels, Belgium
VAPUHIZATI OW OF CUMFOUNDE: ANDY ALLOYS AT
HIGH TEMPEATURE, Part 11 Mess Spectro-
metric Studies of the Vaporizstion of
Sulphides and the Dissociation Energy of
Sy by R. Colin, F. Soldfinger and M.
Jeunobomme . Novesber 1960 Bpp, table,
(Frojeet Mo, T350; Task 72506 ) (Al TH
B0-T02 Pt 11)(Contract Mo, AF b61(06:)-22%.
Uncloasified report

The equilibrin 5. .5 and CaS5 3= Ca*S bave

been observed in the vapor phase abcwe Cal,

D7 (5 J24.420.2 av., Do(S0)20.420.2 eava,
DolCaS)=3,740.2 e,r, andd Caf)s5,90

Uod mov. have been uetormined.

{ over )

UNCLASSIFIED




UNIVERSITY (F ERLSSELS, Erussola, Belgium

VAPORIZATTON OF COMPOUNDG AND ALLOYS AT

_ HIGH TE HATURE, Fart II Mas: Spectro=-
metric Studies of the Vaporization of

_ Sulphides and the Disrceistion Energy of
S, by R. Celin, F. Goldfinger and M.
Jeunehomme ., Hovember 1960 8pp, table.

_ (Froject No. Ti50; Task Ti500)(WADD TR
60-752 Ft II){Contract Mo. aF B1{052)-225.

_ Unelapsified report

The equilibrie 5=~Z5 and CaS == Ca*3S have
been observed in the vapor phase sbove CaS.
anwmvuk.auo.u 8.V, Do(BO0)=5,.4%0.2 a.v.,

Do(CaS)=3.7¢0.2 a.v, and A

0.2 e,v, have been determined.

(Cas)=5.49¢

|
|
m1|l|.|lll||||||.|l|

6)._.________.___.

UNCLASSIFIED

UNIVEIGITY OF BRALSEELS, brussels, Belgium
ViFUnICaTIon oOF COMFQUNDE AND ALLOYS AT
dlGH TEMPEAATUHE. Part I1I Mess Spectro=-
metric Studies of the Veporizetion of
Sulphides end the Dissociation Energy of
5.y by Rs Colin, P, Goldfinges and M.
Jeunshomme . Movesber 1960 Bpp, table.
(Frojeet Woo T350; Task T:i50C)(wADL TH
BO-To2 Pt LI){Contraet No, &F BL{052)=285.

Unelassified report
The equilibris 5«™~i5 and CaS == Ca*5 have
been observed in the vapor phase mbove CaS.
vmﬁmmvufﬁn.." BV, UolS50)55,440.2 0.7,
DS(CaS)=1.7*0.2 &.v, mﬁmmﬁ (Cas =594
Oud e v, huve been cetormined.

| aver |




