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New experimental data have been obtained on the thermal conductiv- 
it,] of toluene, biphenyl, and carbon tetrachloride vapor. The data 
obtained are compared with formulas proposed for the thermal con- 
ductivity of polyatomie gases and also with the data of recent NBS 
tables. 

Modern technology and s tandard iza t ion  r equ i r e  the 
sys t ema t i c  inves t iga t ion  of the the rmophys ica l  p rop -  
e r t i e s ,  in pa r t i cu l a r ,  the t he rma l  conduct ivi ty  of 
gases .  In p rev ious  a r t i c l e s ,  the r e s u l t s  of such i n -  
ves t iga t ions  have been p resen ted  for  argon [1], hyd ro -  
gen [2], and he l ium [3]. This  a r t i c l e  p r e s e n t s  the r e -  
su l t s  of an e x p e r i m e n t a l  inves t iga t ion  of the t he r ma l  
conductivi ty of three  subs tances  in the gaseous  s ta te :  
toluene,  ca rbon  te t rach lor ide ,  and biphenyl .  

Measu remen t s .  The t h e r m a l  conduct ivi ty  of the 
vapor  was inves t iga ted  by the ho t -wi re  method. The 
t he rma l  conduct ivi ty  of the tes t  subs tance  was d e t e r -  
mined  on the ba s i s  of the m e a s u r e m e n t s  us ing  the 
fo rmula  

W -  Wrad 
X = A  

A tg (I) 

where  A = In (D/d)/27rl is the i n s t r u m e n t  constant ;  W 
is  the power r e l e a s e d  over the m e a s u r e m e n t  range;  
W r is the rad ia t ive  component  of the hea te r  power; and 
Atg is  the t e m p e r a t u r e  d i f ference  in the gas layer .  

In conducting the expe r imen t s ,  we took the following 
co r r ec t i ons  into account:  1) rad ia t ive  heat t r ans fe r ;  2) 
the t empe ra tu r e  drop in  the wal l  of the m e a s u r i n g  tube; 
3) heat losses  f rom the ends of the hea ter  [4]. 

The e l imina t ion  of convect ion was ensu red  by a s u i t -  
able choice of the geomet ry  of the m e a s u r i n g  tube and 
the t empe ra tu r e  g rad ien t  in the gas layer .  In al l  the 
expe r imen t s ,  Gr .  P r  < 1000. 

The c h a r a c t e r i s t i c s  of the m e a s u r i n g  tube were :  
length of m e a s u r i n g  in t e rva l  l = 155.5 ram; inside d i -  
ame te r  of tube D = 3.98 ram; outside d i ame te r  of tube 
De = 5.98 mm;  d i a m e t e r  of m e a s u r i n g  wire  d = 0.100 
mm;  r e s i s t a n c e  of m e a s u r i n g  wire  at t = 0 ~ C, R 0 = 
= 1.6570 ohms;  and r e s i s t a n c e  of ex te rna l  r e s i s t a n c e  
t h e r m o m e t e r ,  R0 = 11.138 ohms.  

The expe r imen ta l  appara tus  is shown schemat ica l ly  
in Fig.  1. 

To take the effect  of the t e m p e r a t u r e  jump into a c -  
count, m e a s u r e m e n t s  mus t  be made at va r ious  vapor  
p r e s s u r e s .  There fore ,  we used g lass  U - m a n o m e t e r  1, 
one a r m  of which contained liquid source  2 of the tes t  
vapor  above the m e r c u r y .  E l ec t r i c  hea te r  3 enclosed  
the m a n o m e t e r  in  the reg ion  of the liquid, so that the 

n e c e s s a r y  p r e s s u r e  could be c rea ted  in the appara tus .  
Before beginning the expe r imen t s ,  to check the 

opera t ion of the p la t inum r e s i s t a n c e  t h e r m o m e t e r s ,  
we compared  the t e m p e r a t u r e  r ead ings  of the m e a s u r -  
ing wi re  and a r e s i s t a n c e  t h e r m o m e t e r  wound around 
the wal ls  of the tube at  "nonheating" c u r r e n t s  (Iwire 

Iwall ~ 0.01 A). The devia t ions  6t of the r e s i s t a n c e  
t h e r m o m e t e r  readings  did not exceed i0.02 ~ C. S imi la r  
m e a s u r e m e n t s  were  also made af ter  the expe r imen t s  
at va r ious  t e m p e r a t u r e s ,  and the 5t did not exceed 
*0.03. This  shows that the appara tus  was sa t i s f ac to r i ly  
a s sembled  so that the sp r ing  cen te red  the wi re  in the 
tube without bending it .  The opera t ion of the appara tus  
was checked on a we l l - s tud ied  s u b s t a n c e - - a i r .  The 
data obtained proved to be in  good a g r e e me n t  with the 
mos t  r e l i ab le  publ ished data  [5]. The m a x i m u m  d i s -  
c repancy  was 1%. 

The r e su l t s  of e x p e r i m e n t s  on toluene vapor  at t = 
= 430~ showed that a change in  vapor  p r e s s u r e  f rom 
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Fig.  1. Diagram of the exper imenta l  apparatus:  
1) m e r c u r y  manome te r ;  2) tes t  liquid; 3) e l ec t r i c  
heater ;  4) spring;  5) p la t inum e l ec t r i c  heater ;  6) 
p la t inum r e s i s t a n c e  t h e r m o m e t e r  at the sur face  
of the m e a s u r i n g  tube; T 1, T 2, and T3- - the rmo-  

couples; H i - - m a i n  heater ;  H 2 and H3--screening  
hea te rs .  
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T a b l e  1 

E x p e r i m e n t a l  D a t a  

W, ] W . . . . . .  Wrad' m~) 5~'c' mW ~] "7, ~ toc ttw, St, ~ Attw ' A~g, raW mW //rn.deg I % /m.deg 

47,35 
120,33 
146.98 
147,44 
171,50 
242.57 
243.44 
260.55 
378.46 
398.01 
398.22 
435.70 
435.36 

46.58 
56.77 
78.66 
96.43 

134.59 
140.45 
159.22 
180.34 
207,94 
254,44 
355.40 

198.36 
250,33 
285,83 
311.67 
230.68 
332,54 
375.0 

24.63 
101.53 
128.84 
129.57 
154.05 
227.78 
228.57 
246,58 
363,64 
383.87 
384.15 
421.92 
421.74 

24.83 
25,54 
58.43 
77.09 

116,0 
121,45 
140.67 
162,32 
190.10 
237,36 
318.80 

163,82 
221,03 
255.17 
279.41, 
291,52 
292.42 
340,99 

22.72 
19,11 
18.14 
17,87 
17,50 
14.79 
14.87 
13.97 
14.82 
14.14 
14.07 
13.79 
13,62 

21.75 
31-23 
20.23 
19.34 
18.59 
19.00 
18,55 
18.02 
17,84 
17.08 
16.60 

34,54 
29.30 
30.66 
32,26 
39,16 
40.12 
34.01 

Toluene (QTH8) 
0.03 22,69 77 1 0.69 
0,03 18.77 95.2 1.01 
0.03 18,11 103.1 1,28 
0.03 I17,84 103.1 1.22 
0.04 q 17.46 107.0 1.47 
0.04 '14,75 117.9 2.15 
0.04 14.83 ll8,0 2.19 
0,04 13.93 116,7 2.33 
0,05 14.77 169,8 5,12 
0.05 14.09 172,2 5,47 
0.05 14,02 172,1 5.47 
0.05 13,74 176.6 6.63 
0.05 13.57 176.5 6,51 

Carbon tetrachloride (CC14) 

0,02 21.73 44.7 [ 0158 
0.02 31.21 66.71 0.81 
0.02 20.21 48.9 0.70 
0.02 19.32 51.0 I 0.81 
0.02 18.57 55.7 ] 1,28 
0.02 18.95 56.2 1,16 
0.02 18.52 58.2 1,40 
0.02 18.00 60.5 1.63 
0.02 17,82 63.4 1.98 
0,02 17,06 67.9 2,9 
0,03 16.58 75.2 4.18 

I 
BiPhenyl (C12Hlo) 

0,04 34,50 [ 
0,04 29,26 t 
O. 05 30.621 
0,05 32,21 } 
O,06 39,1 [ 
0,06 40,06 
0,06 33.95 

12,551 4.6 11.89 1 
18.56 3.76 17,68 t 21.05 3,56 20.06 
21.28J 33,454 20.42 I 
22.681 21,86 I 
29.031 3:02 28.14 I 
28.891 3.03 28,03 I 
30.941 2.95 29.54 I 
42.331 2.53 40.24 1 
45.04] 2.46 42.72] 
45.23 t 2.45 42,94 
47.45 2.4 44,72 
47,92 2.4 45,24 

7.501 5,9 7.08 
7.79 5.8 7.33 
8.96 5,5 8.34 
9,63 I 5,25 8.96 

10.82] 4.9 10.23 
10.931 4.85 10.35 
11.35 4.8 10.82 
12.10 4,7 11.51 
12.68 4.55 12.15 
14.12 4.3 13.52 
15,82 2.6 15.531 

36.0 
110,9 
137.9 
138.5 
162.8 
235.2 
236.0 
253.6 
371.0 
390.9 
391.2 
428,9 
428.5 

35.7 
41,2 
68,5 
86.8 

125.3 
130.9 
150.0 
171.3 
199.0 
245.9 
326.6 

178,4[ 3.4 18.84 1 3,3 18.25 181,1 
194.01 4.3 23.961 3,18 23.14] 235,6 
211.21 5.8 24,89 3,18 24.07 270.5 
257.51 7,2 28.61[ 3.03 27.56 295 

3.06 27.33 311.1 306.61 19.8 28.14/ 
318.3 28.49] 3.04 27.561 312.5 
310.1 l l ,1 32,68 / 2.85 31.75[ 358 

180 to 450 m m  had prac t i ca l ly  no effect  on the thermal  
conduct iv i ty .  Moreover ,  we calculated the correc t ion  
for the temperature  jump from the r e l a t i o n  presented  
in [1] at an accommodat ion  coef f ic ient  a = 0.93 [6]. At 
100-400 m m  Hg and a t e m p e r a t u r e  of T = 702 ~ K, the 
c o r r e c t i o n  w a s  l e s s  t h a n  0.1%. 

R e s u l t s  o f  t h e  I n v e s t i g a t i o n ,  1. T o l u e n e  (CTH 8) ( F i g .  

2) .  T h e  t h e r m a l  c o n d u c t i v i t y  of  t o l u e n e  v a p o r  w a s  

m e a s u r e d  in  t h e  t e m p e r a t u r e  r a n g e  f r o m  309 to  T 

702 ~ K .  In  t h e  e x p e r i m e n t s ,  w e  u s e d  c h e m i c a l l y  p u r e  

30 
/ J (/ / 

/0o /o0 200 300 4~00 t 

Fig.  2. T h e r m a l  conduct ivi ty  of toluene vapor :  
1) NBS tables;  2) modif ied  Eucken correct ion;  
3) s imple  Eucken correct ion;  4) B r o m l e y  m e t h -  
od; 5) curve  based on our exper imenta l  points .  

t o l u e n e :  n ~  = 1 . 4 9 7 ,  t b .  p = 1 1 0 - 1 1 1  ~ C,  pz0 = 0 .867  
g / c m  3 . 

The r e s u l t s  of the e xpe r i me n t s  a re  p r e se n t ed  in 
Table 1. 

2. Carbon t e t r ach lo r ide  (CC14). In the expe r imen t s ,  
we used pure ca rbon  t e t r ach lo r ide :  n~  = 1.4602, tb. p = 
= 76.7  ~ C,  d~ ~ = 1 . 5 9 4 .  

T h e  t h e r m a l  c o n d u c t i v i t y  o f  CC1 a v a p o r  w a s  m e a -  

s u r e d  o n  t h e  t e m p e r a t u r e  i n t e r v a l  3 0 9 - 6 0 8  ~ K a t  c o r -  

r e s p o n d i n g  p r e s s u r e s  of  1 0 0 - 5 0 0  m m  Hg .  

S i n c e ,  i n  t h e  e x p e r i m e n t s  w i t h  t o l u e n e  v a p o r  a t  t h e  

s a m e  p r e s s u r e s  a n d  t e m p e r a t u r e s ,  t h e  t e m p e r a t u r e  

j u m p  w a s  n e g l i g i b l y  s m a l l ,  i t  c a n  b e  e v e n  m o r e  r e a d i l y  

d i s r e g a r d e d  in  t h e  e x p e r i m e n t s  w i t h  c a r b o n  t e t r a c h l o -  

r i d e  a n d  b i p h e n y l  v a p o r ,  s i n c e  t h e  m o l e c u l a r  w e i g h t s  

o f  t h e s e  t w o  s u b s t a n c e s  a r e  1 .5  t i m e s  a s  g r e a t  a s  t h a t  
o f  t o l u e n e .  

T h e  r e s u l t s  o f  t h e  e x p e r i m e n t s  a r e  g i v e n  in  T a b l e  1. 

3, B i p h e n y l  (C~2H10). T h e  e x p e r i m e n t s  w e r e  c o n d u c t e d  

w i t h  p u r e  b i p h e n y l :  n~i~ ~ = 1 . 5 8 8 2 ,  d~ 3 = 0 .992 ,  t i n .  p = 

= 70 .5  ~ C ,  t b .  p = 256 ~ C.  

T h e  t h e r m a l  c o n d u c t i v i t y  of  t h e  b i p h e n y l  v a p o r  w a s  

m e a s u r e d  o n  t h e  t e m p e r a t u r e  i n t e r v a l  4 5 4 - 6 3 1  ~ K a t  
c o r r e s p o n d i n g  p r e s s u r e  p = 1 0 0 - 7 8 0  m m  Hg .  

A n  e x p e r i m e n t  a t  c o n s t a n t  v a p o r  ~ m p e r a t u r e  

-~295 ~ C s h o w e d  t h a t  a c h a n g e  of  p r e s s u r e  f r o m  100 to  

780 m m  Hg  h a d  no  e f f e c t  ( to  w i t h i n  0 .3%) o n  t h e  v a l u e  
o f  k;  t h i s  s h o w s  t h a t ,  i n  p r a c t i c e ,  i t  i s  p o s s i b l e  t o  
d i s r e g a r d  t h e  t e m p e r a t u r e  j u m p .  T a b l e  2 p r e s e n t s  t h e  

s m o o t h e d  X o f  a l l  t h e  t e s t  s u b s t a n c e s  i n  t h e  g a s e o u s  

s t a t e  f o r  t h e  s a m e  t e m p e r a t u r e .  
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Smoothed 

Table  2 

Data on the T h e r m a l  Conductivi ty 
;~ ( m W / m .  deg) 

C a r b o n  
T, ~ T o l u e n e  t e t r a e h l o r l d e  B i p h e n y l  

300 
325 
350 
375 
400 
425 
450 
475 
500 
525 
550 
575 
600 
625 
650 
675 
700 

11.2 
13.0 
14.9 
16.8 
18.8 
20.8 
22,9 
25.0 
27,2 
29.4 
31.6 
34.00 
36.2 
38.4 
40.6 
43.0 
45.4 

6.9 
7.7 
8,5 
9.3 

10.1 
10.9 
11,6 
12,3 
13.0 
13.7 
14.4 
15.1 
15.8 

i 

18.4 
19.8 
21.4 
23.2 
25.2 
27.2 
29.4 
31.8 
34.6 

Comparison of the experimental results  with data 
obtained by other authors. The only publ ished e x p e r i -  
menta l  data  on the t h e r m a l  conduct iv i ty  of toluene 
vapor  a r e  those obtained by A b a s - Z a d e  at t e m p e r a t u r e s  
of 273-574 ~ K [7]. But the A b a s - Z a d e  graph only g ives  

the data  for  the s a tu ra t ed  vapor .  F o r  benzene ,  how- 
e v e r ,  data  a r e  p r e s e n t e d  fo r  both the sa tu ra ted  vapor  
and fo r  a p r e s s u r e  p __< 1 a tm.  Natura l ly ,  the va lues  of 
the t h e r m a l  conduct iv i ty  of the superhea ted  vapor  lie 
below the va lues  of k fo r  the sa tu ra ted  vapor .  It should 
be noted that,  fo r  benzene  vapor ,  A b a s - Z a d e ' s  low-  
p r e s s u r e  data  a r e  a l so  in good a g r e e m e n t  with M o s e r ' s  
data  at p _< 1 a tm.  F o r  benzene,  the va lues  of ~ fo r  the 
sa tu ra t ed  vapor  d i f fe r  f r o m  the k at  low p r e s s u r e s  a c -  
cord ing  to A b a s - Z a d e ' s  e x p e r i m e n t s  by not m o r e  than 

12% at t = 100 ~ C and 23% at t = 280 ~ C. If we in t roduce  
the s a m e  c o r r e c t i o n  into the va lues  of k for  sa tu ra ted  
toluene vapor  and d e t e r m i n e  the t h e r m a l  conduct ivi ty  
at p = 1 arm, we find that the A b a s - Z a d e  data  d i f fe r  
f ro ln  ours  on the a v e r a g e  by 2%. This  ca lcu la t ion  is to 
a c e r t a i n  extent  condi t ional .  But at  the same  t ime  it 
shows that  the A b a s - Z a d e  data  on toluene vapor  at p __< 
_< 1 arm a re  in p e r f e c t l y  s a t i s f a c t o r y  a g r e e m e n t  with 

our  own e x p e r i m e n t a l  data.  
We note that in the NBS tab les  [8] the A b a s - Z a d e  

data  r e l a t i n g  to the sa tu ra t ion  l ine a r e  e r r o n e o u s l y  
taken as the va lues  of X at  p _< 1 atm. 

E x p e r i m e n t a l  data  on the t he rma l  conduct ivi ty  of 

carbon  t e t r a c h l o r i d e  vapo r  a re  given by Mose r  [9] and 
MaMa [10], the m a x i m u m  d e s c r e p a n c y  between the i r  
r e s u l t s  being 7%. M o s e r  used  the ho t -w i r e  method as  
a r e l a t i v e  method.  The s tandard  was  a i r  with a t he rm a l  
conduct iv i ty  at 0 ~ C, ko = 5.66 �9 1 0  - 5  c a l / c m "  sec  �9 ~ 

On the ba s i s  of numerous  s tudies ,  it is now accepted 
that fo r  a i r  at 0 ~ C, X 0 = 5.83" 10 -5 c a l / c m ,  sec  .~ con-  
sequent ly ,  Mose r  obtained va lues  of the t h e r m a l  con-  
duct iv i ty  of CCI~ vapor  that w e r e  too low by about 3%. 
If we c o r r e c t  M o s e r ' s  va lues  of X for  CC14 us ing m o r e  
a c c u r a t e  va lues  for  the k of a i r ,  the d i s c r e p a n c y  b e -  
tween M o s e r ' s  data  and those of Mas ia  amounts  to 4%. 

The r e s u l t s  of our  m e a s u r e m e n t s  a r e  c o m p a r e d  with 
the data  of Masia  and Mose r  in the graph shown in Fig .  
3. It is c l e a r  f r o m  the graph that our r e s u l t s  a r e  in 

k 

14' 

f2 

to 

8 f /  
/00 200 

/ 

300 

Fig.  3. T h e r m a l  conduct ivi ty  of carbon t e t -  
r a c h l o r i d e  vapor:  1) modif ied  Eucken c o r -  
rec t ion ;  2) s imple  Eucken co r r ec t i on ;  3) 
B r o m l e y  method;  4) M o s e r ' s  data;  5) MaMa ' s  

data; 6) cu rve  based  on our  e x p e r i m e n t a l  
points .  

be t t e r  a g r e e m e n t  with the data of Masia ,  the d i s c r e p a n c y  

being about 2%, w h e r e a s  the d i s c r e p a n c y  with M o s e r ' s  
data  i s  5.4%. M o s e r ' s  low data may  have been obtained 
because  in his  e x p e r i m e n t s  the wal l  t e m p e r a t u r e  of the 
m e a s u r i n g  tube was not m e a s u r e d  d i r e c t l y  but taken 
equal  to the t e m p e r a t u r e  of the t h e r m o s t a t e d  chambe r  
containing the sa tu ra t ed  vapor  of v a r i o u s  l iquids.  The 
t h e r m a l  conduct ivi ty  of biphenyl  vapo r  was i n v e s t i -  
gated in 1966 by R e i t e r  [11] up to 600 ~ K. The d i s c r e p -  
anc ies  be tween  our r e s u l t s  and R e i t e r ' s  data  do not 

exceed  3% (see F ig .  4). 
However ,  R e i t e r ' s  ex t r apo la t ed  va lues  at h i g h e r  

t e m p e r a t u r e s  a r e  much too high; thus, at T = 700" t( 

they a re  15% too high. 
Other  data  on ClzHi0 a re  included in a book pub-  

l i shed by the National  Bureau  of Standards  [8]. Un-  

k 
40 / 

,J 

20 

f~ 300 ~oo 
Fig. 4. Thermal conductivity of bi- 
phenyl vapor: i) NBS tables; 2) Rei- 
ter's data (experiment and extrapo- 
lation-dashed line); 3) curve based 

on our experimental points. 
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fo r tuna te ly ,  i t  is  not s t a t ed  whe the r  these  da ta  w e r e  
obta ined  e x p e r i m e n t a l l y  o r  by ca lcu la t ion .  It i s  c l e a r  
f r o m  the g raph  (F ig .  4) tha t  they  d i f f e r  f r o m  our  da t a  
by about 3%. 

Comparison of experimental data with data calcu- 
lated on the basis of the kinetic theory of gases. We 
c o m p a r e d  the e x p e r i m e n t a l  da t a  on the t h e r m a l  con -  
duc t iv i ty  of to luene and CCI4 v a p o r  with the t h e o r e t i c a l  
f o r m u l a s  of Eucken [12], Mason and Monchick [13], 
and B r o m l e y  [14] fo r  po lya tomic  g a s e s .  

Eueken p r o p o s e d  that  the t r a n s l a t i o n a l ,  r o t a t i o n a l ,  
and v i b r a t i o n a l  e n e r g y  componen t s  be taken  s e p a r a t e l y  
into account :  

"~'~-~ =2,5 C t . . . .  - ~  f in t  C i n t .  
(1) 

Sett ing f t r ans  = 2.5, C v t r a n s  = 3R/2,  l in t  = 1, C v i n t  ' = 
= C V - 3R/2 [14], we obta in  

n 4 ~ -  R § " (2 )  

As a ru l e ,  Eq. (2) g ives  v a l u e s  of 7~ that  a r e  too low in 
c o m p a r i s o n  with the e x p e r i m e n t a l  va lue s .  Monchick 
and Mason [13] p r o p o s e d  a m o r e  a c c u r a t e l y  d e r i v e d  
modi f i ed  Eucken c o r r e c t i o n  [15] 

~M 15 R+ (C~-- 3 ) 4 -~-, R 
(3) 

where  

pDn 5 ~(2.z)* 
[ int ~ -  ~ - -  - -  

~I 6 Q(m)* �9 (4) 

Here, ~2 (I'I)* and ~2 (2~ are collision integrals. 
Expression (3) usually gives values of X that are 

somewhat too high. For complex polyatomie gas mole- 
cules, Bromley proposed taking the Eucken correction 
into account with allowance for the molecular structure 
[14]: 

; L M  
- - ( 2 , 5 - - c O C  disp - ~ - ~ C v i b - ~ C r o t  - ~ C  int. r o t ,  (5 )  

Cdisp  , Crot ,  Cvib a r e  the group components  of d i s -  
p l a c e m e n t ,  r o t a t i on ,  and v ib ra t ion ;  a i s  a coef f ic ien t  
c h a r a c t e r i z i n g  the i n t e r a c t i o n  of the co l l id ing  m o l e -  
cu les .  

Equat ions  (2), (3), and (5) w e r e  used  to compute  
the t h e r m a l  conduc t iv i ty  of to luene v a p o r .  The quant i ty  
fl (2.2 )*/fl (1, 0* was  d e t e r m i n e d  f r o m  t ab l e s  p r e s e n t e d  in 
[16] for  the L e n n a r d - J o n e s  po ten t ia l .  The va lue  of e,  
needed  to ca l cu la t e  the r e d u c e d  t e m p e r a t u r e  (T* = 
= (k /a)T) ,  was  d e t e r m i n e d  f r o m  da ta  on the v i s c o s i t y  
77 [16]. At the s a m e  t i m e ,  f r o m  the da t a  on ~ we a l so  
d e t e r m i n e d  the cons tan t  cr [17, 18]. The va lues  of e and 
cr p roved  to be as  fo l lows :  fo r  to luene e / k  = 380.2 ~ K; 
~r = 5.907 /~; for  c a rbon  t e t r a c h l o r i d e  e / k  = 322.7; ~ = 
= 5.947 i .  Ca lcu la t ions  we re  not made  for  b iphenyl  
v a p o r ,  s ince  we w e r e  unable  to f ind v i s c o s i t y  da ta .  

Our  e x p e r i m e n t a l  da t a  a r e  c o m p a r e d  with the v a l u e s  
c a l cu l a t ed  f r o m  the above equa t ions  in F i g s .  2 and 3. 

a) Toluene .  F r o m  the graph (Fig .  2), i t  i s  c l e a r  
that  the s i m p l e  Eucken c o r r e c t i o n  g ives  v a l u e s  that  

a r e  too low; Eqs.  (3) and (5) (modif ied  Eucken c o r r e c -  
t ion and B r o m l e y  method)  both give v a l u e s  of X that  
a r e  in s a t i s f a c t o r y  a g r e e m e n t  with our  e x p e r i m e n t a l  
da ta ,  the d i s c r e p a n c y  be ing  be tween  3 and 7%. 

b) Carbon  t e t r a c h l o r i d e  (Fig ,  3). The s i m p l e  Eucken  
c o r r e c t i o n  g ives  e x c e s s i v e l y  low v a l u e s  of k; the m o -  
d i f ied  c o r r e c t i o n  g ives  v a l u e s  that  a r e  too high. Good 
a g r e e m e n t ,  wi th in  2%, with our  e x p e r i m e n t a l  da t a  i s  
g iven by the B r o m l e y  ca lcu la t ion .  

Estimates of experimental accuracy. The m a x i m u m  
r e l a t i v e  e r r o r  of the e x p e r i m e n t a l  da t a  i s  c o m p o s e d  of 
the m a x i m u m  e r r o r s  of the  quant i t i es  e n t e r i n g  into the 
f o r m u l a  f r o m  which  k was  d e t e r m i n e d :  

~ = A  Q 
A t g '  (6) 

where  A = in (D/d)/27r l i s  the i n s t r u m e n t  cons tan t .  
The r e l a t i v e  m e a s u r i n g  e r r o r  

6~ = h~ + AA + A_Q + A  (A tg) 

k A Q At~ 

The m a x i m u m  e r r o r  5k = 1.5%. In th is  c a s e ,  the r a d i a -  
t ion e r r o r  6Wra  d = 0.2%; the e r r o r  in d e t e r m i n i n g  the 
t e m p e r a t u r e  d rop  in the gas  l a y e r  6 (Atg)  = 0.2%; the 
e r r o r  in d e t e r m i n i n g  the c o r r e c t i o n  fo r  the hea t  l o s s e s  

f r o m  the ends  of the m e a s u r i n g  w i r e  6ke = 0.3%; and 
the r e l a t i v e  e r r o r  of the quant i ty  A 5A = 0.8%. 
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