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ABSTRACT

Steady - state sublimation vapour pressures of anhydrous bismuth triiodide have been measured by the
continuous gravimetric Knudsen - effusion method from 430.¢ to 558.9 K and equilibrium sublimation pressures
were obtained from the steady - state data. Condensation ceefficients and their temperature dependence have
been derived from the effusion measurement. Condensation coefficients ranged from §.150 to 0.048{(475 ta 500
K}, the activation enthalpy and entropy for condensation have been obtained as —93.38 kJmol™ and —212.70
JE-'mol ™, The standard sublimation enthalpy changes derived by hoth second (modified sigma function) and
third (average enthalpy method)law methods were 138.261:0.023, 138.74+0.002 kJmol™! respectively, The
standard sublimalion entropy change derived hy modified sigma function was 101.98+0.047 JK-'mol-!. The
reliable standard sublimation enthalpy change based on a correlation of AS..He.(298.15K) and AL S (298, 15K),
a recommended p(T) equation has been obtained for Bil;(cr) ; 1g(p/Pa} = —C/AT/K) +5.0M1g(T/K) -

(943)
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8381073 (T/K) =7, 798 X 103 (K/T1%+1.4519 where p is in Pa, T in Kelvin, A, H%(298.15K) in kJmol! and

C={A%H%(298.15 K) —8 7358)/1.9146% 1072,

1. INTRODUCTION

Vapour and sublimation pressures of Bil; have been
measured by several investigalors'=", Cubicciotti and
Keneshea" determined vapour pressures of liguid Bil,
by the lranspartation method from 633 to 738 K. Other
investigators™ " have used the membrane manomeler
technique to obtain vapour and sublimation pressures
for Bil, in the inlerval 618 to 811 K. Apart from
values abtained by Karpenko and Zabrodskya? for Bil,
{er), vapour and sublimation pressures are generally
in good agreement, Standard sublmation enthalpies at
298 15 K derived [rom these studies range [rom(126.
0+1.1) 1o {150.6+7.1) k] - mal~'. The present study
has been undertaken to obtain new sublimation vapour
pressures for Bil, using the continuous gravimetric
Knudsen - effusion lechnique at substantially lower
This

Knudsen effusion method is applicable in the pressure

temperalures than previous investigations.
range 1072 to 10° Pa. In this technique the sample is
enclosed in a chemically inerl, non- volatile cell

which carries a small effusion orifice.
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Fig.1 Gravimetric effusion cell{dimensions in mm) .
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2, EXPERIMENTAL AND RESULTS
Aphydrous  Bil, of Puratronic grade {10p.p.m.
tolal metal impurities, Johnson Matthey Ltd )} was
baged

essentially an a design by Blairs et al®, and fabricated

used in this study. Effusion cells{Fig.1},
from type- 304 stainless steel, were filled inside a
nitrogen dry box (moisture level < 20 v.p.m.). A
series of interchangeable push - fit effusion cell lids,
each carrymg an orifice of different size and having
right - circular cylindrical geomelry were used mn the
measurements, Provision was made via a port in the
dry hox wall, to allach loaded gravimelric effusion
cells directly to a calibrated Ni—Span—C 902 spring
halance(11.222 +0.012 cm - g ") inside the effusion
apparalus (Fig 2), Spring contractions during elfusion
runs were measured hy cathetometer{--0 001 cm).
Steady - state effusion rates al each temperature, W
(mg - b1},

plots of spring conlraction s

were derived from linear least squares
lime data. Effusion
cells were maintained in a fixed position in the
constant zone! 0.5 K) of laboratory tube [urnaces.
Pa
Effusion

Dynamic vacua better 1han 1.33x%10°° were

maintained during effusion runs. cell
temperatures{ +0.25 K} were measured with calibrated
NiCr/NiAl ihermocouples with their hot junctions
localed in close proximity to the effusion cells Actual
cell temperatures were determined in separate dummy
runs in which [ine calibrated NiCr/N1Al thermocouple-
s were inserled into the effusion cell bodies via the
with

measurement thermocouples. All temperatures report-

orifices and measured concurrently the

ed are in terms of IPTS—68.

Orifice areas, a and lengths L were measured nsing
a Leitz Wetzlar metallograph at known magnification.
Orifice Clausing Factors® Wy derived from iheir
length to radius ralios L/r are reported in Table 1.

The smaliest eflfusion orifice No. 1, used in the

LR
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. Measuring (hermocouple

Rotary pump

1 Cathelomeler 4 Effusion cell 17, Inslrument panel

2. Glove box 10. Furnace 18 Moisture menitor

3. Ni—Span—C 902 alley spring 11 Penning gauge head 19 Drying tower

4 Pyrex envelope 12 Diffusion pump 20 N, cylinder

5 Tungsten wire 13 Flexible coupling 21 Rotarv shait

§ Yorkshire fitting 14, Thermislor gauge head 22 Bpring balance suspension
7 Conbol thermocouple 15, Magnetic valve 23. Glove port

Fig.2. Gravimelric Knudsen effusion apparatus.

Table |. Knudsen - Effusion Orifice Parameters, a,
r, L and Wy are the Orifice Area, Radius,
Length and Clausing Faclor™ Respectively.
Orifice a T L Clavsing
No. mm? mim mm factors Wg”
1 - - - 0.0152*
2 0.1031 0.1812 0.238 0.6123
3 0 2125 0 2601 0.234 0.6871
4 0.4491 0.3731 0 243 0759
5 0.8498 0.5201 0 246 0.8501
o aWe/mm®=(1.2373%107%+2, 104 x10°") {T/K)+

(1.1506%107 4 1.064 % 107"

gravimelric effusion measurements had complex
geomelry and its effecfive orificc area aWg was
determined using 99 09% mass per cent cadmium and
99 9 mass per cent benzoic acid as sublimation vapour
pressure slandards. Orifice dimensions were remeasu-

red between runs and [ound to be unchanged.

AU AT7TE (1990}

(845)

Prior to measurements on Bil; and to correct for
syslematic errors on bismuth Lriiodide the sublimation
vapour pressure of 99,999 mass per cent cadmium was
measured in Lhe interval 529.6 1o 529 1K. Cadmium
sublimation vapour pressures showed good agreement
with the equation recommended by Iwu and Blairs”,
Steady - state  Knudsen - effusion sublimation vapour
pressures for solid Bil; in the range 430.0 w 358.9K
are reported in Table 2 and are plotted in Fig,3 for
five dillerent effective orifice areas p{T) equation
derived by least - squares treatment of the steady -
stale sublimation vapour pressures for each orifice size

are summarized in Table 3.
3, DISCUSSION

Steady - state sublimation vapour pressures were

found to depend on effective orifice area aW).
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Table 2. Steady - State Sublimation Vapour Pressure p/Pa and Third - law Standard Molar Sublimation
Enthalpy Af,H®,(208.15 K)for Bily{cr) Determined by Knudsen - Effusion Method, W==5teady -
State Effusion Rate (mg-h™").(p°=101325Pa)

(548)

Orifice| T | W P A H, (208, 15K) Onfice| T [ W P At He, 1298, 15K)
Na. K |mg-h! Pa ! kT « mol™! Nao. W‘ E {mg-h! Pa k] - mot!

1 478 8| 0 31546| 1.035421 138.11 ‘495 G| 6 46247 2.5H88E3 138 21 ‘
486.53| 0 46084| 1.516329 138 73 498 4] 7 96175 3 161326 129,14
489 9| 0 64473 2.12236h 138.39 501.3/10 87939 4.331750 138 61
405 8| 0.95552| 3.153434 138.41 506 4|13 68402 5.47H336 139 05
501 O 1.31617| 4.350575 138.53 511 6|20 78738| & 358792 138.67
H06.4| 2.000201 6.920137 138 06 317 8]26.93872| 10 895276 139.19
511.4y 2.70381] 8§.964662 158.29 524.0(34 75332| 14.135876 135.70
513 4| 3.24584| 10.767727 138.07 529.2(48.28282| 19 733045 139 61
h18.8( 4.18692| 13.910268 138 38 535.0(69 57991 28.586087 138 48
522.3] 5.95132( 19.791211 137.80 4 430 0 0 1487 | 0.023531 137.60
527.0( 7.68325| 25.582574 137.01 436 40 0 2148 | 0.034237 138 27
531.9|10.22821| 34.099473 137 90 441.5] 0.3077 | © 049329 138.55
037.1(13.32696) 44.488484 138 04 446 Gl 0.4324 | 0.069701 13887
h43.2(16.68402| 55 778342 138 57 450,60 0.7731| © 125176 137.93
548.3(24.00153| 80.341200 138.21 456 3 1.0414 | D 169653 138 51
553.0(36.01466| 120 683980 137 b0 4615 1.4335| 0.234847 138.84
G58.9(48 77019(163 647270 a7.5% 460.3] 2.3750 | 0.302208 139.17

2 451.0| 9 12062 0 106471 138.67 474 5| 3.1567 | 0 524077 139 a7
4b8.2[ 0.22433) 0 197677 136.49 A7T7.6| 3.9314 | 0.654773 138.60
463 6 0.38452| 0.34075% 138.02 479.8] 4.9261 | 0.822292 139.34
472 2| 4.76001| 0.679544 137.87 i 484 5| 6 7136 | 1 125831 139 41
480.5] 1.09853| 0.990598 138.80 ! 488.1| 8.6514 | 1.456140 138,42
484 0] 147171 1 331630 138.50 489 5| 10 8226 | 1 823997 138 88
489.3| 1.94030] 1.764908 138.96 494 .4| 15.8050 | 2.676620 138 70
491.6] 2.28410( 2 082522 138 95 500 1|22 7758 | 3.878734 128.76
195 8| 3.12501| 2 BGO8S8 138 82 506.7| 29.9984 | 5 140940 139 38
498.1| 3.93003| 3.606023 138.51 511 §| 45 6067 | 7.833927 138 98
502 8] 4 93315| 4 546850 136.33 515.7) 58.3924 | 10 092209 138.495
507.9( 5.94861| 5 509467 139.42 5 [430.30 %6 45 | © 020732 138 12
512.1) 8.74422) 8 131037 138.91 435 3| 0.37498| 0 029558 138 47
514.1| 9.910720 8 233373 138.92 441 1| 0.6481 | 0 051436 138 .98
319.0(14.26897| 13.354074 138.63 443 3| 0.8574 | 0.095578 197.93
524.2(19.34304| 18.189689 138.65 446.4| 1.1974 | 0 145708 197.62
530.1(26.75200| 25 293798 138.76 452 .5 1.8133 | 0.215089 187 03
336.0(38 16704| 35.279973 138.69 457.0] 2.6639 | 0.215089 117.81
542.4(61.55183| 58 843156 138.14 462.0] 3 3586 | 0 272604 138 40

3 446.6( 0.22504| 0.084726 138.14 4656 1| 4 1299 | 0 336319 138.53
450 §| 0 31352| 0.118590 138.19 466.8| 4.9390 | 0.402927 138 34
456.5| 0.40306| © 153387 138.96 472 5| 6 3324 | 0 521264 135.00
463 3| 0 77322 0.296362 138 48 4760 8.3738 | 0 839570 138.91
470 5| 1.08756| D 419965 139.27 478.0| 8.8167, 0.727580 138 30
471,90 1.38417| 0 533249 138 72 481.0| 12 3159 1.018423 138,33
477 81 1 83696 0 722434 139.27 483 8| 14 5242 | 1.205567 138.95
479,20 2 45730 | 0.957321 138,55 489.0| 20.8638 | 1.738843 138 93
484 9| 3.38858 | 1 327a77 128.86 84,2 30 3403 | 2.544324 138.85
189 4| 4.36240] 1.716952 128.11 500.6| 37.4295 | 3.158500 139.75
494,3| 5 34687 2.114466 138 63
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Fig.3. Steady - state sublimation vapour pressures for

Bil;{cr), measured by Knudsen - effusion
method .

(), orifice 1; [, orifice 2, A, orivice 3 <,
orifice 4 ; ¥¢, orivice 5 . ——equilibrium line

Isothermal plots of inverse steady - state sublimation
vapour pressure versus elfective orifice were linear
and were extrapolated to obtain inverse values of the
equilibrium sublimation vapour pressures for zero
effective orifice area. From the equilibrium sublimati-
on pressures, the following p(T) equation was
obtained from the Knudsen - effusion measurement @ 1

g(p/Pa)=— (71651 1) (K/T) +(14.988+0.001). This

lg{p/Pa)

Fig 4. Comparison of Bil; vapour pressures
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O!
Cubicciotti and Keneshea , ¥ [, Karpenko and
Zabredskya ;? A, Kulleva et al. ;% O,
Byazantsev et al., "—, Knudsen - effusicn
equilibrium line ; - ---, recommended p(T) ,
T,, melting temperature 681K.

equilibrium p{T) equation is shown with experimental
points on Fig.3 and with literature vapour and
sublimation pressures'~# for comparison in Fig.4.
Extrapolated Knudsen - effusion equilibrium sublimati-
on vapour pressures are in good agreement with those

reported in reference 2 but are slightly higher than

those in references 5—4. From literature values for

Table 3. Summary of Bily(cr) Sublimation Vapour Pressures,

Second-law Second-law Third-law
Tl _ TE A B AgLrHﬂm Ag[rsum Agc] Sum

K ] - mol™! R kJ - mel™?
623 2—679, 39 8532 | 12.206 126.31 168.686 122.31
=388 | 0,583 +2.00 +4.6 +{ 47
G41.3-877 42 1 5715 | 1% 906 127 75 168.101 124.52
£292 | £0.425 +3 00 +32.510 +0.30
619.0—680.0* | 6322 13 210 124.91 163.787 124 98
+78 | 40120 +3 00 =5 021 £0 61
43(-.0—558,9° 7195 14 988 138.28 190,236 138 74
+1 +0.001 ! +0 02 +0.283 E4.02

Manometer Membrane method.
« * From refercoce 2.

a

a From

A27 AT 5 (1990)

reference 3,

(847)

e

v, Gravimetric Knudsen - effusion method .

From reference 4
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Bils{cr) sublimation vapour pressures, equations of
form lg{p/Pa)=—A/(T/K:+B were derived and
gave the coefficients A and B summarized in Table 3.
Second - law A%, H",(298.15 K) and A%,5%, (298 15K)
also given in Table 3 were calculated by assuming tne
coefficlenls A and B apply al the mean temperatures
of the various ranges together with the following C%,
(T} for Bil,{cr) and Bily(g).

Polynomial expressions® £%, (J - K7 - mal™) =39.
9611042107 (T/K) +2 97x10°(K/T%  and C%n
{(J-K'-mol~t)=83.16—3.35x 107 (T/K) —0.94 % 10°
(K/T)?
employed in this research.

Third - law A%, H°,(298.15 K) at each effusion
tomperature are also reported in Table 2. Thermoedyn-
amic functions ®°,(T,298.15 ¥) for Bil,(g) were

computed for a rigid - rotator harmonic - oscillator

for Bilyicr) and Bily(g) respectively were

»

Table 4. Standard Molar Thermodynamic Functions
for Bil;{cr) and Bili(g) at Selected
Temperatures.
v/em™, 45, 63, 131, 129 ; Geometric
Constants : % ¢(Bi—1)=0.280 nm ; r{Bi—
Bi) =0.285 nm {I-Bi—I)=100"(R=8. 31451
J-E-t-mol™ [ p"=101325 Pa; T-=298.15 K.

T | G | AN -HE| A8 | 9%
K R |"RK | TR R
solid®
w815 | 9167 0 g 28,120
400 10.340 692 | 2.854 | 25.493
450 10.958 | 524 | 4007 | 28839
500 11588 | 2088 | .04 | 20.238
550 o | 683 | 6420 | 20 689
600 12 372 3311 7.520 30 122
550 e |7 | s | 30.567
gas
2915 | 888 0 0 50.213
100 a8 | 1010 | 2.01 | 50602
450 0.951 | 1057 | 4.085 | 50949
500 0.950 | 2065 | 6.034 | 50.975
550 g9 | 203 | 6084 | 51743
600 o072 | a0t | 6951 | 52.161
650 go7s | B | Tc | 557

2 Derived using C%pn and A% S%,(298.15K) for Bily{cr)

from relercnce 8 and 5% (Bily, 3, 298.15K) calculated in

Lhis work'".

ideal gas monomer and pyramidal C;, symmetry. The
molecular constants®™ and the calculated thermodyn-
amic functions’™ are presenled in Table 4,
Thermodynamic [unclions ®°, (T, 293.15 K) and 5%,
{198.15 K) for Bili{cr) were derived from AZ2.S%,
(298.165K)=(183.7+1.3)] - K" - mol™"* and 5°,(298.
1KY =417.5] - ' - mol™ for  Bil; (g} computed ag
outlined above and C%p (J - K7t - mol') =30.96+110.
4x1070 (T/KY4+2.97x10° (K/T)* for Bililer)®,

Thermodynamic functions for Bilyier) at selected
temperatures are presenled in Table 4,

Individual third - law A%, H",(258.15 K} values
shown in Fig.5 are independent of the temperatures
and orifice areas The averapge third - law A% H°,
(298.15 K)={138.7440.002) k] -mol~* shown on Fig.5
together with its standard deviation is comparable
with A%, H%, (298, 15K) =136 75k] - mol ! derived later
from an enthalpy - entropy correlation. Average third
- law A% H®, (208,15 K) values derived from literature
sublimation vapour pressures are also included in
Table 3.

Ambiguity of temperature to which the coefficients
A and B summarized in Table 3 apply may be avoided

by use of the modified sigma function method'. Af.

141 ‘ . ——
1401 J
~
n R0t Mt
]

B‘ ’90:. :‘ a

g o Ay Cu Wt memea] 138 74

r [Ty S R T R B Ty |-
" Wl g eT k) ma
] o * vt g0 °

R P o9 oo _ of .

s wd, g TS

g ¢ *1:]

oo k

=]

h

o t3e- R
=

pamy
&0 O

00350

1 1 1 -1, ! 1
135 50 500 550 500
T/

Fig 5. Enthalpy of sublimation at 298.15 K of Bils
{cr) delermined in this research. Knudsen -
effusion : O, oriflice 1.0, orifice 2,4,
orifice 3, <, orifice 4 ¥%, orifice 5.

fqfta A
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Ho,{(298.15 K) and A3,5%, (298.15 K] values were
derived from the least squares slopes and intercepts of
modified sigma [unction plots for the various literature
Bil,

present measurements,

vapour pressure data sets'™ as well ag the
For these calculations, in
addition to the free energy functions of gaseous and
sohid Bil; reported in Table 4, a value of C%n=150.
62 J+ K~ +mol™™, and a molar enthalpy of fusion
of{39.1220.03) k] -mol~!, was used Lo obtain thermal
functions for ligmd Bil,. The resulting A%, H%,(298.
15 K} and A% 5% {208 15K) are summarized in Table
5 and have been plotted as A%, H% (298,15 K} vs A%,
5°,(208.15 K}
correlated by Lhe least - squares equation A%..H®, (208.
15 K) =§.39900.6991 A%:5°,(298.15 K}, (correlation
coefficieni=0.97) where A%, H®,(298.15K) is in kJ -
and A%, S5°,{298.15K) is in J K7 mol'.
Frevicus studies have mdicated that values of A%, H%,
and A%,S%, (208 15 K) generated from sels of lg(p/

Pa) versus T~ are [requently linearly correlated.

in Fig.6. The values are linearly

mol™?

McCreary and Thorn'® suggest an explanation for
this type of correlation in that the error or errors
inadvertently encountered in vapour pressure determin-
ations, are in the sense of A%, H% (T K) versus A%,S%,
{T K} systematic rather than randem, Thus one can
define a procedure where by ihe apparent precision of
the third-law procedure is relained but inconsis-

tencies are removed by using information available in

Table 5. A%.H° (298 15 K} and A%,S5%,(298.15 K) for
Bily{ct) Derived from the Modified Sigma
Function Method®®,

A°HP {208 15K) Afo 5 (258,15 K)

R-K R
130928+ 1425 174.068 =1 469°
125969 + 1091 167 661+1.533"

201.521-£10.620°
198.307+6 718"

138261+ 23° 191 98040.047%
¢, from reference 1, o from relerence 2, . from
relerence 3, ¢ , from relerence 4, e This study, Knudsen

150564 +T7129°
148874 4568

- effugion - -

AT ATE (1590

1949)

the amalysis of lg(p/Pa) versus T-!'. For Bil,,
Pankratz'® reports an assessed A%.5%,(208.15K) of
182.6 J - EK' - mal™', The corresponding A%, H"; (298,
15K) from the linear correlation of A%, H,(298.15 K}
and A%,5%,(298,15K) i= 136,75 kJ « mol™* as shown on
Fig. 6

The third - law A%, H®,(298.15K) cblained [rom the
enthalpy - entropy correlation has been used to derive
a sublimation pressure eguation which is consislent
with the thermal data. The resulling p{T) equation
recommended for the sublimation vapour pressure of
Biis is  lg{p/Pa)=—C/(T/K)+5.0711g(T/K; —2.
838 % 1073 (T/K) —7.758 % 10%{K/T)*+1.4519 with,
C= (A% H,(298.15 K} —§.7358) /1.9146 % 1067%. In this
equation p is in Pa, T in Kelvin and A% H°,(288.15
K)in k] - mol™*. This equation was used to campute
the recommended line for Bil; (cr) shown on Fig.4

Condensalion coefficients . were obtained [rom the
slopes and intercepts of isothermal linear plots of

inverse steady - state sublimation vapour pressure and

160 T T T T T T
Iv—(
2 180 .
3
\\-\’ | -]
e
1401 . |
2. 136 8 kJ-mal
o T T T T 1 ]
z
o & ]
o 513G ! .
<1 |
© |
N _ -1 14
| 1836 J-K "-mcl
I o . t 1 L
2955 500

-1 -1
a8 s%¢a98.1% K)/(J-K "= mol T
cr om

Fig.6. Correlation of molar enthalpy and entropy of
sublimation at 268.15 K for Bils{eri. .,
Cubicciotti and Keneshea , ¥ @, Karpenko and
Zabrodskya @ ® #®  TKulieva et al. , ¥ @,
Ryazantsev et al. , ¥ (3, This study, Knudsen
- effusion.
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Table 6. Equlibrium Sublimation Vapour Pressures
and Condensation Coefficients for Bil,{cr) at
Selected Temperatures Derived from Plots
of Inverse Steady - State Sublimation
Vapour Pressure and Effective Orifice Area.

1g{p/Pa)=—A(T/K}+B and aWg for This
Purpose are Obtained from Tahle 3.
T P T P .
X Ta a: X 10 T Pa a; % 100
475 0 691 15.930 490 2.011 5.630
480 3.994 10.830 493 2.830 5 943
485 1419 8,218 500 3 856 4.767

effective orifice area. From the slopes and intercepts
of semi- logarithmic plots of lga, vs. 1/T(lge.=—
AT Hu*/RT+AS,*/R), an apparent activation
sublimation enthalpy A;H,*=—93.38 k] « mol~! and
entropy A5, *=—-212 70 J- K1 - mal™! {or condensa-
tien were oblained fraom the gravimetric effusion
measurements, Corresponding values for vaporization
{relative to the solid) were A% Hn*=232.30 kJ - mol™!
and A5 S,*=—091.30 ] -K'-mol™" at 500 K It is to
be recognized that values of @ given in Takle § were
chtained by assignment of the cross- sectional area
(71.57 mm?) of the effusion cell body as the effective
area of the vaporising and condensing surface. The
actual effective area may well be larger and hence «.
may actually be smaller Apparenl values of @ and
their temperature dependence are characterislic only
of effusion systems where steady - state sublimation
vapour pressureg are independent of sample size.
Under these conditions, extrapolation of steady - state
pressures to obtain equilibrium values appears quite
satisfactory,

4. CONCLUSION

Sublimation vapour pressures ahove anhydrous
bismuth triindide have measured using the gravimetric
Knudsen—effusion method. Steady - stale effusion
pressures were found to depend on the effective orifice

area of the effusion cells. Equilibrivm sublimation

(950)

pressures cbtained from the steady - state data have
been assessed in the context of liferature values.

Condensation coefficients and their temperature
dependence have been derived from the steady - state
sublimation pressures and hence aclivation enthalpy
and entropy changes for condensation of bismuth
triiodide has been obtained. Standard sublimation
enthalpy changes, Af H".(298.15 K), have been
derived by bath second and third law methods, i.e.,
modified sigma function and averaged enthalpy
methods respectively, Standard sublimation entropy
changes, A8.,5°%, (208,15 K), have also been derived by
the madified sigma function method.

The role of the correlation between A5 H°,(298.15
K)

between sets of IgP vs. T in vapour and sublimation

and  A%.5%,(208.15 K) in systematic errors

pressure deletminations has also bheen examined. A
linear correlation has been demanstrated where by the
separation of systematic errors is indicated. This
procedure recognizes and removes systematic errors in
standard sublimation enthalpy changes derived from
the slopes of IgP vs. T' and defines a criterion
whereby reliable standard subiimation enthalpy
changes may be obtained. Using this approach,
recommended p({T)} equation for the sublimation

pressures of anhydrous bismuth triidoide has been

derived.

NOMENCLATURE
Af,H°(298.15 K} standard  sublimation  enthalpy
changes, kJ - mol™
AB, S0, (208,15 K} standard  sublimation Entropy

changes, J+K™':mol™
& ; condensation coefficient
Cu ; heat capacity, J - K~ '-mol™
@, , free energy function, J - K~'—mol™

ASH,* ; apparent activation sublimation enthalpy

aelH A



The Sublimation Pressure and Standard Enthalpy of Sublimation of Bismuth Triiodide

4. W C. DeMarcus, The Problem of Knudsen Flow,

Part 3. Solution fro One - Dimensional Syslem,

changes {for condensation, kJ - mol™*

ASp* ; apparent  activation sublimation entropy

changes for condensation, J - K™'-mol™
v , fundamental frequency, cm™
r; bond distance, nm
R ; gas constant, §.31451 J - K~'mol™
1g . natural logarithm

. GO,
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