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Resul ts  of applying the method of success ive  approximat ions  to the theory  of d issocia ted  gaseous 
media a re  offered.  Exper imenta l  data on the rma l  conductivity and viscos i ty  of rubidium vapor  
are  cons idered  s imultaneously.  Pecu l ia r i t i e s  of the rma l  conductivity of alkali  meta ls  in the gas 
phase a re  discussed.  

At the p resen t  t ime exper imenta l  studies of the the rma l  conductivity of the vapors  of all alkali  meta l s  ex-  
cept l i thium have been pe r fo rmed .  Of special  in te res t  a re  those studies in which thermal -conduct iv i ty  m e a -  
su rements  were  pe r fo rmed  at var ious  p r e s s u r e s ,  permi t t ing  study of the effect  of the molecu la r  component 
and the the rmal  effects  of dissocia t ion on energy  t r ans fe r .  Such studies have been pe r fo rmed  by T i m r o t ,  To t -  
skii ,  Makhrov,  e t  al.  [1-3, 28, 29], Vargaft ik,  Voshchinin,  Kerzhen t sev ,  and Studnikov [4-7], and Briggs [8]. 
The resu l t s  obtained in these studies show that the contribution of dissociat ion to the total  the rmal  flux is s igni-  
f icantly lower than would be expected f rom exis t ing theore t ica l  calculations [2]. 

The re  is also a d i sagreement  between exper imenta l  and theore t ica l  data for  v iscos i ty  [9, 13, 14]. As is 
well  known, it follows f rom the exper iments  of [15-20] that  the v iscos i ty  of alkali  meta l s  in the gas phase de -  
c r e a s e s  with inc rease  in p r e s s u r e ,  which contradic ts  the calculations of [9, 10, 11] in which the effect  of p r e s -  
sure  on v iscos i ty  is posit ive.  

To study the causes  of this d ivergence  between theory  and exper imen t  and to inc rease  the re l iabi l i ty  of 
available data it is impor tan t  to consider  the exper imenta l  resu l t s  on the rma l  conductivity and v iscos i ty  of the 
alkali meta ls  in the gas phase together .  

w Application of the method of success ive  approximat ions  to the theory of t he rma l  conductivity of d i s -  
sociated gases.  Following the H i r s c h f e l d e r - B r o k a w  theory  [23, 24], we take 

Introducing the re la t ive  sect ions 

~k. = 

and assuming M 2 = 2Mr, 

(1) 

2 ~(2,2), _2 c~(2,2), 2~{2,~), 
0 1 2  12 . ~21 ~ .  0 1 2  ~a12 u 2  ~a2 ~?,.~),  , ~ ( ~ , ~ ,  ; 13~ -  - (2) 

af ter  s eve ra l  t r ans fo rmat ions  we obtain [22] 

1 + blx~ - + b2x ~ 
~- mix ,  I = ~'1 1 + a l x  z + a.,x~ ' (3) 

4 V3- l--vc3) 3 V6- A~2 1 
a l - -  3 l + v ( I )  ~2-~ 10 l + o ( l )  ~ 2; 

a~ = - - ( a ~  + 1) + V ~ - -  1 + r  l~; 
1 + v( l ) 

T rans la t ed  f rom Inzhenerno-Fiz iches ld i  Zhurnal ,  Vol. 34, No. 3, pp. 456-464, March,  1978. Original 
ar t ic le  submitted January  31, 1977. 
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Fig. 1. Function ,xk/k 1 = f(x2) for  i so therm HI (T = 796~ 1) points of i so -  
therm IIIA; 2) IIIB; x,  %. 

Fig. 2. fl~2 versus  D o and A~2: 1) f rom viscos i ty  data of [17]; 2) t he rma l -con-  
ductivity data of [6] with ,a.~2 = 1.2; 3) same with A~2 = 1.1. D ~ cal/mol.  

bx = 2(o(')+v(4~) + 3V'3-A~,, 1 3 V 6  A* 
l + v ( ' )  10(l-{-vo)) ~]2 -~ lO( l+v  (~)) ~ ' 

o,= k i77,~ +0,); 

hnt = 

(4) 

5 ) X~ , ~.int, z -- ~1 4 V'3- A*~ Cvg --- '2-  Dz, 

xz D21 D22 

( ~ T T ) )  0.2771A*2 ( ~___~ )2 x,x~ ~', - -  D I ~  ~ x l x ~  - -  ~'1 

T (1 + .,r [~]2 (1 +x~)~ (6) 

)~. 10' = 833 ~ ~(~.2), m ~  ' (7) 

where  x 1 and x 2 are  the concentrat ions of the atomic and molecular  components; 7tint,2=iiD22 (Cp, 2 - 5/2 R), 
thermal  conductivity of the molecular  component produced by internal degrees  of f reedom [24]; T r = D0(T)/R, 
" tempera ture"  of the dissociat ion react ion;  

4 A. l ~ B ] ,  ~ 5 ~ 2 1 TJ ( I )  ----- 1 2 ~  ; ~ ; 

v(S) 1 . , 3 B~2 25 
=-~-B~2-r 16 A~ + 6 4  

r 2__M2 + + B T : - - - -  
.5  

Expanding Eqs. (3) and (5) in se r i e s  in x2, we obtain 

2-., 

where  

1 l 

A~2 +2-; 
1 
6 

A(~) -"  , ( - - ~ 1  ~ x~x2 n .,r "7- A r  
(1 + x2) ~ 

(8) 

(9) 

A~) ___ A(mix. 1 ) § Adnt); A~ mix, 1 ) .= __ al + bl; A(2mix. I ) = _ axA(lmixl) + b~--a~; 
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T A B L E  I. 

Isotherm 

IA 
B 

IIA 
B 
B 

IlIA 
B 

IVA 
B 

V 

A v e r a g e d  E x p e r i m e n t a l  Data  of [6] 

[Me~- No. of ~,:,0,. 

, e . e $  o '  

1071,0 I 
1078,3 II 
924,2 I 
924,7 II 
918,6 III 
798,8 I 
792,5 I 
953,7 III 
963,1 III 
871,6 III 

Mean t3~ value 

7 

14 
18 
7 

35,0 
34,6 
45,6 
45,6 
46, I 
60,0 
60,9 
43,1 
42,3 
50,9 

I01,8 
102,5 
87,7 
88,7 
89,0 
77,4 
77,1 
92,1 
93,6 
84,6 

2,02 
2,02 
2,06 
2,06 
2,06 
2,06 
2,11 
2,08 
2,07 
2,06 

2,05 

, I A;~=,,, 

I 
I 2,04 

2,04 
] 2,07 

2,07 
2,07 
2,07 
2,12 
2,07 
2,08 
2,07 

[ 2,07 

A I 2 = 1 , 2  
* 

B I 2 = 1 , 2  

2,18 
2,17 
2,21 
2,21 
2,21 
2,22 
2,27 
2,22 
2,23 
2,22 

2,21 

T A B L E  2. E f fec t ive  A t o m i c  Col l i s ion  
Sec t ions  fo r  G a s e o u s  Rub id ium A c -  
co rd ing  to Data  of [6] (~l = _2n(2,9 Ul~ll in 

T, ~ -2ol Oa~ I ( r  

700 
800 
900 

1000 
1100 
1200 
1300 

34,7 
32,9 
31,3 
29,9 
28,7 
27,6 
26,6 

0,3 
0,2 
0,2 
0,2 
0,2 
0,1 
O,1 

A(mix, z) .(mix. l) . (mix.  11 
n(n~3)  ~ - -  al '~ln--1 - -  a2-'~ln-2 

4V'5- A* ( C.,2 A]int) -- 
25 12 R 

Actnt) A ~int/( ]/ '6- A~2 
,,(,,~>21 = 1 - -  2 A~" 

0.2771 A*2 
A~ = ~2 

( lo)  

2 ) ~]~ , (111 

1 ~ n - l .  
' 

(121 

Equa t ion  (9) de f ines  the t h e r m a l  conduc t iv i ty  of the d i s s o c i a t e d  gas  as  the t h e r m a l  conduc t iv i ty  of the 
dom inan t  c o m p o n e n t  k I m u l t i p l i e d  by the s e r i e s  in x2 which  c h a r a c t e r i z e s  the  e f f ec t  of  the second  componen t .  
By i n c r e a s i n g  the n u m b e r  of t e r m s  in the s e r i e s ,  we obta in  a s y s t e m  of s u c c e s s i v e  a p p r o x i m a t i o n s ,  wh ich  
c o n v e r g e s  to any d e s i r e d  d e g r e e  of a c c u r a c y  with  the r e s u l t s  of e x a c t  t heo ry .  S e r i e s  (9) i s  a l t e r n a t i n g  in s ign ,  
so  tha t  the va lue  of the  f i r s t  t e r m  d r o p p e d  m a y  be used  to judge the m a x i m u m  e r r o r  of the approximatAon used .  
In p a r t i c u l a r ,  f o r  k of  a lka l i  m e t a l  v a p o r  (~2 = 2-2.7)  a t  x2 -< 0.1 the e r r o r  of the th i rd  a p p r o x i m a t i o n  E 3 -< 0.6%, 
and for  the four th  a p p r o x i m a t i o n  E 4 < 0.15?a 

The  coe f f i c i en t s  of s e r i e s  (9) a r e  def ined  by the r e l a t i v e  s ec t i ons  (21, while  A 1 depends  so le ly  on [~12 in 
a c c o r d a n c e  with  the p h y s i c a l  s e n s e  of the f i r s t  a p p r o x i m a t i o n .  The  dependence  of the r e l a t i v e  e x c e s s  t h e r m a l  
conduc t iv i ty  Ak/kl on x2 m a y  be used  t~ d e t e r m i n e  the r e l a t i v e  s ec t i ons  [~2- H o w e v e r  the coe f f i c i en t s  of (9) d e -  
pend on A~2 and B~2. F r o m  the condi t ion dA i = (~A1/a~12) 6/~ 2 + ( 0 A / ~ A *  )~A**. = 0 t h e  r e l a t i o n s h i p  b e t w e e n  ~A;~ l 12 lz 
and 6ill 2 fo l lows :  

5[~]_~ = --A~2[~]2 [1 (Tr/T) 2[~'2 (4.7A]~2 2,9 ) ]  6A~2, (13) 

w h e r e  A 1 = A} f) + A r ( T r / T ) 2 ;  5~2 and 5A* a r e  the  u n c e r t a i n t i e s  of the quan t i t i e s  ~2 and A~.  
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TABLE 3. Averag ing  of Expe r imen ta l  Data [29] 

W~ "K 
~.-10", [ 1312 ~ 

W/m-.K ](~;~=B;~=,. 2) 

900 
1000 
1100 

47,91 
39,56 
33,44 

85,1 
92,5 

103,3 

2,25 
2,15 
2,18 

In the expe r imen t s  on t h e r m a l  conductivity of gaseous alkal i  me ta l s  

fi~,2 = 2 -:- 2 . 5 ;  ( r , / r ) ~  = 3 0 - -  100  

and at  5AT2 = 0.1 

$[3~ ~ 0.10 - -  0.20. 

The dependence of [312 on B~2 is weaker .  At 5B~2 = 0.1, 5~] 2 = 0.01-0.02, which is an o rde r  of magnitude 
s m a l l e r  than for  the s ame  change in A12. 

Thus the r e su l t s  of calculat ing ~2 f r o m  expe r imen ta l  data on t h e r m a l  conductivity depend significantly 
on the A~2 value chosen,  in con t ra s t  to the case  of v i scos i ty ,  where  the dependence of [3~2 on A~2 is negligibly 
smal l  [14, 30]. T h e r e f o r e ,  s imul taneous  considera t ion  of v i scos i ty  and the rmal -conduc t iv i ty  expe r imen t s  
al lows us to make cer ta in  assumpt ions  re la t ive  to the magnitude of A~2. 

Equations (4), (7), (9)-(12) define the dependence of t h e r m a l  conductivity of d issoc ia ted  gases  on e f f ec -  
t ive pa r t i c l e  sect ions .  

Use of the succes s ive  approximat ion  method in the theory  of v i scos i ty  leads to analogous r e su l t s  [14, 
30]. Thus ,  in t e r m s  of cr~ and/3 ~2 we es tab l i sh  a re la t ionship  between t h e r m a l  conductivity and v i scos i ty  of 
d i s soc ia ted  ga se s ,  which p e r m i t s  s imul taneous  considera t ion  of r e su l t s  of expe r imen ta l  s tudies .  

The theore t i ca l  r e s u l t s  obtained a r e  comple te ly  appl icable to the case  of alkal i  me ta l  vapor s  in view of 
the sma l lnes s  of x 2 in this case .  We will cons ider  the pecu l ia r i t i e s  of t h e r m a l  conductivity in the gaseous 
phase  of alkal i  me ta l s  and i ts  re la t ionship  to v i scos i ty  with the example  of rubidium.  

w Exper imen ta l  r e su l t s  on t h e r m a l  conductivity of gaseous  rubidium. The i s o t h e r m  c h a r a c t e r i s t i c s  
of [6] and the r e su l t s  of averag ing  expe r imen ta l  data along the i s o t h e r m s  a re  p re sen ted  in Table  1. 

The mo lecu l a r  concentra t ions  were  de te rmined  f r o m  [25]. The function A~k/;t 1 = f(x2) for  one of the i s o -  
t h e r m s  is shown in Fig. 1. 

Averaging  ;t 1 for  the i s o t h e r m  for  the s e r i e s  I and II m e a s u r e m e n t s  by the method of l e a s t  squa res  we 

obtain 

Xi (T)- 10' = 95.4 + 0.089 (T - -  1000). (14) 

The ave rag ing  e r r o r  5/q �9 104 = 0.6 W/m ,~ at  a confidence level  a = 0.95. 

To de t e rmine  kl(T) the i s o t h e r m  IH ;t i m e a s u r e m e n t s  w e r e  not used ,  since those m e a s u r e m e n t s  we re  
p e r f o r m e d  nea r  the sa tura t ion  line for  l a rge  x2. However  the deviation of the s e r i e s  III X 1 f rom Eq. (14) c o m -  
p r i s e s  0.5-1.4%, i s . ,  is s ignificantly l e s s  than the exper imen ta l  uncer ta in ty .  

The a tomic  coll is ion sec t ions  calculated f r o m  hi(T) as defined by Eq. (14) a re  shown in Table  2. 

The e r r o r  in the ~12 de termina t ion  is composed of the averag ing  e r r o r  ('.xX/kl)ex p at  T = const (51), the 
e r r o r  in a v e r a g i n g ~  2 and k 1 along the i so the rms  (52, 53), and the inaccuracy  in the magnitude of the d i s s o c i a -  
tion energy  (54) and the ra t io  A~2 (Ss). The dependence of ~]2 on the D o and A~2 values  used in the calculat ions is 
shown in Fig. 2. 

The r e su l t s  obtained a r e  conf i rmed comple te ly  by the data of [29] (Table 3), according  to which 622 = 2.2 
(for A12 = B~2 = 1.2), while the t h e r m a l  conductivity of the a tomic  component  

~.~ (T). 104 = 94.0 § 0,09 (T - -  1000) (15) 
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TABLE 4. E r r o r s  tn Determinat ion  of Relat ive A t o m - M o l e c u l e  Col-  
l is ion Section (confidence level  a = 0~ 

Experiment 

~[171 
hi6] 

6t 

0,05 
0,03 

�9 6 ,  - O~m~ ) 16"412 =0'051 

0,04 0,07 ] 0,14 I 
0,03 0,07 0,16 0~'08 

TABLE 5. Coefficients  of Expansions of Gaseous Rubid- 
ium The rma l  Conductivity in Ser ies  in x z 

Thermal con- 
duetivity 
component 

~. mix, t 
X int 

x, 

Coefficient 
A, 

--2,246 
0,284 

--1,961 
0,1505 

A~ 

3,91 
--0,33 

3,58 

A~ 

--6,8 
0,4 

--6,4 

A, 

11,8 
---0,4 
11,4 

has the same t e m pe ra tu r e  dependence,  differ ing f ro m  )tl(T) of [6] by 1.8-1.1% (at T = 900-11500K) (the data were  
not p r oc e s se d  s ta t i s t ica l ly ,  since in [29]data f o r  only 1/3 of the exper imenta l  points were  published). 

w Comparison of exper imenta l  r e su l t s  on v iscos i ty  and the rma l  conductivity, The viscos i ty  of gaseous 
rubidium has been studied by Sidorov, Tar lakov ,  and Yargin  [17], and Bonilla and Lee [20]. 

According to the data of [17], 

~t (T). 10' = 94.7 q- 0.074 ( T - -  1000), 61,.~. 104 = 0.35, (16) 

[~2 = 2.44 5= 0.07, (17) 

The components of the e r r o r  in [~12 a re  p resen ted  in Table  4. 

F r o m  [20] it  follows that 

(T): 104 = 92.6 q-- 0,110 ( T - -  1000), 6~ u. I04 = 1,6, (18) 

~2 = 2.40 5= 0.18. (19) 

The a tomic sect ions of [6] at T > 950~ are  sma l l e r  than those found by Eq. (16). But in the t empera tu re  
range studied (800-1200~ the di f ference between the two does not exceed the uncer ta inty  of the more  accura te  
exper imen t  [17]. The di f ference between the sect ions of [6] and [20] is somewhat g rea te r  but for  the e x p e r i -  
mental  t e mpe ra tu r e s  it does not exceed the uncer ta inty  of [6]. 

The viscos i ty  studies [17] and [20] produced prac t ica l ly  identical  values  for  the sect ion ~]2 (the dif ference 
does not exceed the mean square  averaging e r r o r  of [17]). A lower value of {~[2 follows f rom the rma l -conduc-  
t ivity exper iments .  However for  A~2 = 1.2 the di f ference (~21~ - (fl~2)XP roves  robe  s m a l l e r t h a n  the to lerance  
de te rmined  by 6D~ = 250 ca l /mo l  [25]). 

w Resul ts  of averaging exper imenta l  data on gaseous rubidium t h e r m a l  conductivity:  

[ 2 ( - ~ )  2 xz(1-x2)  (20) ~, (x 2, T) = ~'1 (T) t + A~r)x~" + Ar (1 + x2) 2 - ' 
r t =  1 

rn (mix, 1)n, 
~mix, l(xz, T)=Zl(T)[ 1 + ~An x21, (21) 

rn 

~,int(X2, T) = )u(T) ~ A qnt)xnn 2, (22) 
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! 
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Fig. 3. Relative values of the rmal -conduc-  
tivity components of rubidium vapor  (~t I = 
1): 1) hcm,1; 2) kint; 3) ~f; 4) Xr; 5) ~t (4, 5 
f o r T = 8 0 0 ~  h r ; 7 )  h ( 6 ,  7 a t T = 1 2 0 0 ~  

(.~_)2 x2(l--x2) 
~ ( x  2, T) = h ( r ) A ~  (1 +x2)2 (23) 

The the rmal  conductivity of the atomic component is given by Eq. (15). 

The best  ag reement  of the fl ~2 values found f rom exper imenta l  data on thermal  conductivity and viscos i ty  
indicates that for  rubidium 

A]~ = B;e -- 1.2 and [~2 ---- 2,21. (24) 

the coefficients  of Eqs.  (20)-(23) corresponding to these  fii2 and AT2 values a re  p resen ted  in Table  5. 

The contributions of the var ious  components to total the rmal  conductivity of the gaseous phase of rubid-  
ium are  shown in Fig. 3. Exist ing theore t ica l  calculations give a markedly  different  es t imate  of the ro les  of 
thermal-conduct iv i ty  components.  Thus ,  according to [10] ~.f > kl (by ~0.6% at T = 1200~ while the ra t ios  
~,r/hl and hint/)tl a re  twice as grea t  as the exper imenta l  data. 

As is evident f rom Eqs. (4), (10)-(12), the approach of hmix, l to h l, and the increase  in contributions of 
dissociat ion energy  and internal  energy  to effect ive heat capacity a re  a r e su l t  of reduct ion in the size of the 
re la t ive  molecular  section.  This  same fact  explains the posit ive effect  of p r e s s u r e  on viscosi ty  [14]. In [9] 
and [10]fl22 ~ 1. (In [10]~]~ = 1.02-1.0 with A~2 = 1.1). The equality of the sect ions a t o m - a t o m  and a t o m -  
molecule  shows the ve ry  approximate nature  of exist ing methods of calculating the interact ion between atoms 
and molecules  in the gaseous phase of alkali  metals .  

Thus ,  the lower  contribution of dissociat ion energy to total t he rma l  flux and the negative dependence of 
v iscos i ty  on p r e s s u r e  cha rac t e r i s t i c  of gaseous alkali  metals  a re  explained by the significant value of the 
a t o m - m o l e c u l e  coll ision sect ion as compared  to the atomic collision section.  

Exper iments  on the rmal  conductivity and v iscos i ty  of rubidium conf i rm these  t r a n s f e r  p r o c e s s  pecu l i a r i -  
t ies  completely and agree  with each other  as to values of a t o m - a t o m  and a t o m - m o l e c u l e  collision sections.  

h 

hmix,1 

hint 

Xr 
Dij 

N O T A T I O N  

is the effect ive the rmal  conductivity; 
is the the rma l  conductivity of a mixture  of ~monatomic" components ,  connected with energy 
t r an s f e r  by t ransla t ional  motion; 
is the the rmal  conductivity corresponding to energy t r ans fe r  by internal  degrees  of f reedom;  
is the the rmal  conductivity of " f rozen  ~ mixture;  
is the thermal  conductivity connected with react ion energy t r ans fe r ;  
is the binary mixture  diffusion coefficient;  
is the viscosi ty;  
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Do(T) 
Dg 
~ = ~ a ( 2 , 2 ) *  

Aij, Bij 

A n 
X 

T 
T r = D0(T)AR 
P 
Cp 
M 
1:1 
n 

o/ 

5, 5 i 

is the mo lecu l a r  d i ssoc ia t ion  energy;  
is the m o l e c u l a r  d i ssoc ia t ion  ene rgy  a t  T = 0; 
a r e  the effect ive  col l i s ion  sect ions;  
a r e  the r e l a t ive  col l i s ion  sec t ions ;  

a re  the r a t io s  of c o r r e c t e d  col l is ion in tegra l s  appea r ing  in equations for  t r a n s f e r  coeff i -  
c ients  of gas m i x t u r e s ;  
a r e  the coeff ic ients  in expansion in s e r i e s  in x2; 
is the m o l a r  f rac t ion ;  
,s the t e m p e r a t u r e ,  ~ 
~s the reac t ion  " t e m p e r a t u r e " ;  
~s the p r e s s u r e ;  
~s the m o l a r  hea t  capaci ty  at  P = const ;  
is the m o l a r  weight;  
is the un ive r sa l  gas content; 
is the number  of p a r t i c l e s  p e r  unit vo lume;  
Is the confidence level ;  
a r e  the uncer ta in t i e s  of of quant i t ies .  

I n d i c e s  

1 is the a tomic  component;  
2 is the mo lecu l a r .  
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T H E R M A L - C O N D U C T I V I T Y  C O E F F I C I E N T S  O F  

S IX  L I Q U I D  A R O M A T I C  H Y D R O C A R B O N S  

A.  M. M a m e d o v  UDC 547.53:536.2.08 

Using exper imenta l  k and p data,  equations a re  developed for  six a romat ic  hydrocarbons  which 
descr ibe  ~ within the l imits  of exper imenta l  accuracy  over  the t empera tu re  range 298-573~ at 
p r e s s u r e s  up to  500 ba r .  

On the basis of exper imenta l  p, v,  T data the authors  have establ ished [1] that the equation of state of 
six a romat ic  hydrocarbons ,  benzol,  toluol,  e thylbenzol ,  and o - ,  m - ,  and n-xylol ,  can be descr ibed  with great  
accuracy  over  the t empera tu re  range 298-673~ at p r e s s u r e s  to 500 bar  by the formula 

pv = l + Bp + / / 0  7. (1) 
RT 

In [2-4] it was indicated that the equation of state and t r ans fe r  p roper t i e s  of liquids can be descr ibed  by 
functions having the same form.  T h e r e f o r e ,  the thermal-conduct iv i ty  coefficient  of the six hydrocarbons  r e f e r -  
red  to above will be descr ibed  by a function 

X--~- = 1 q- B~o q- Hxp', (2) 

f rom which i t  follows that for  h calculations data on h l ,  the thermal-conduct iv i ty  coefficient  of the saturated 
liquid, will be required .  The la t ter  w e r e  found for  the liquids studied by extrapolat ion of i so therms  in the 
coordinates  k and p with use of the exper imenta l  ~, values presented  in [5-10]. Then the h' values thus found 
were  expressed  by the single empi r ica l  express ion  

~; - - - T - - -  T + c (3) 
a+bT 

The values of the constants a, b, and c of Eq.(3) for  each hydrocarbon a re  p resen ted  in Table 1. 

TABLE 1. Values of Constants of Eq. (3) for  Six Liquid Aromat ic  
Hydrocarbons 

eient Benzol Toluol Ethylben~l o-Xylol m- Xylol n-Xylol 

a --0.24795 I--0.07389 1--0.03264 
b --0.0001118 --0,0002759 --0.0002378 
c i 2486 3203 4149 

--0,14310 
--0,0002976 

2569 

--0,09312 
--O. 0003007 

2914 

--0.15576 
--0,0003088 

2466 
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