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ABSTRACT. The tunes of relaxation (7) of o number of halo-subst dutod henzenoe
and naphthnlone eampaunds i solubions in diffrent non-polar solvents at different, {tempern-
tirres have heon dotormined  The results have hoen eompuiad with the vinious ;xpressions
for the fama of raluxation proposed by Hdl and Chuu of ol and it has heen pomtod out that.
nather of those expresions {or 715 i ageremoent with the expermental results Furthor,
tho vilue of miternal visestly (B5) obtwoed hom the equation tor 7 detived hy Perrin an
ense of cllip)sidal modecules, has heen found to be velited with (he macioscopic viseoslies ()
ol the solutions by the ralation Ty =const, 7%, where ¢ s the vabio of molar heats of acti-
vation of disleetiie rolaxation and viseous flow

INTRODUCTION

It is well known that the macroscopic viscosity of a medium does not ade-
quately describe the mbernal friction, opposing the orientation of a polar mole-
cule in that modum undor the action of an extornally applied R.F fiell  Soveral
oxpression havoe since been developed relating the intornal {riction (4,,) with
macroscopie viscosity (y) (Fuscher, 1949, Wirlz, 1954, ITill 1954; Hasc, 1953, Chau
et al, 1957). ¥ischor (J949) suggested that internal friction 9, -- (5 where ¢
is an adjustable fraction  Hill (1954), (rom a consideration of the transforonce
of lincar an T angular momsnta at tho tam s of collsions hetweon the soluto and the
solvent molecules in dilute solutions, concluded that the mubual viscosity betweon
the suivont and the solute molecules should be a holler reprosentation of internal
friction. Chau et al (1957), on tho other hand developyl an empirical oxprossion
for the time of rolaxation in torins of tho molecular pwam:ters of the solute
and physical proportios of the solvent. Though all these oxproessions were found
to bo of limited applicability eibthor m a particular solvent or at a particular tem-
perature, these were not testod at dufforent tempoerature regions (whore 7 , 9, and
7 arv oxpoctod to vary siinultansously) for want of sufficient data  Recently,
Sinha et e/ (1965) have suggestel that in the case of dilute solutions of polar mole-
culos 1 non-polar solvents of viseosity 7, ” may represent fairly the intornal
viscosity of the moedium. Tho value of y 18 givon by the ratio of the molar hoeats
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of activation for diclectric relaxation and viscous flow. The object of the prosent
invostigation is to {ind out how far the values of 7 obtainoed expermentally in the
case of solutions of some polar compounds having molecules with rigid dipoles
m vurious non-polar solvonis at different tomperatures are in agrocment with
various oxprossions of 7 and g, as stated aove, The results have boen discussod
m the followmg paragraphs.

EXPERIMENTAL

Tho liquids fluoro-, chloro-, hromo- orthodichloro-, metadichlorobenzone and
a-cliloronaphthalene studied in the present investigation wore of  chemically
pure quality.  These were first fractionated and the proper fractions were Te-
poatedly  distiled nunder reduced prossure and dried before heing used in the
investigation. Tho solvents carbon tetrachloride, henzene n-hexane and medi-
cinal puraffin were carolully dried by usual methods  The dried solvents showed
slight lossos 1 the {requency region of 77 nn. wluch were properly taken into
account in determinmg the overall losses due to various solutions.  The experi-
montal arrangomonts and the mothod of calculation ol loss tangont (tan d) were
tho same as doscribod carbior (Bhattacharyya el al, 1964).  The viscosities of paraffin
and some ol the solutions in carbon tetrachloride and honzene at ditlerent tem-
poraturos were detornuned oxpernnentally.  The viscositios of the other nuxtures
and the solvents were takon irom the standard Literatures.

RESULTS AND DISCUSSION

Tho values of time ol relaxation (7) for tho various moleculos in solution in
non-polar solvents at dufferent tenmporatures (7")were caleulated from the experi-
mental tan & values with the help of thoe following equation

) _€'+2)* 4aNcu? T
tan 8 = ¢ c " 7‘.’.'775;7 L+ w272 S
whare the varous symbols have their usual significance. The values of dipole
moments (#) of variows compounds excepting in a few cases weore taken from the
standard literatures.  The g-valuos in the case of m-dichlorobenzene in boen
zene and in w-haxane and of bromobenzone in r-hoxane were caleulated from
the oxperimoental results. The values ol ¢ were taken to be cqual to the static
ducleetrie constants of the pure nolvents taken from the published literature values.
The values of tan &, 7 and 72'[p" at differont temperatures for differont solutions
for the various compounds are given m Tablos I—VI.

The valuex of molar hoats of activation AHr for dieloctric relaxation and
AHy for viscous flow have heen determined respectively from the plots of log
(27) and log g agamst /7. Somoe of the plots are shown in Figures la, lb and
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lc. The values of AH7, AHy and their ratio () for difforent cumpounds are given
at tho fool of vespective Tables.
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Ing. te Plots of log (1) v 1T Curve I' Solutwon of g-chloronaphthalene in henzene
Curve IT Solution of a-ehilovenaphthalonoe 1o enrbon totruchloride

Curve 11 Solution of e-chloronuphthalene m parafhn

a) Comparwson of ILs equation for T with the experimental values

For vory dilute solutions of polar molocules in non-polar solvents Hill (1954)
deduced the relations,

27k = § = 692p 50 4p With g = IILI" . Matmy

2
ap+Ip  mgmy )
and
I =202 T4 + Funn OB 4-2f afunap TA? )
Ty O o

745 18 tho mutual viscosily between the moleculos of the solvent (4) and the
solute (B) and the other symbols have the meanings given in Hill’s paper. The
valuo of viscosity of the mixtures (%,,) at different concontrations and temperaturcs
wore obtlained in the case of chlorobenzene -+benzene and bromobenzene+
bonzene systems from International Critical Tables and in other cases thoy were

113 113
determined cxperimentally. The valuos of a-A=( J”') s n:(M" )

Na,
and o, = [”.4 Ma4-fuMp
d',l
tho molecular weights M 4, My of the solvont and the solute respectively and the
density d,4 of the solvont, the density dy of the solute and the density d, of the

solution. 'The values of 545 were obtained for two differont concentrations and
the moan valuo was used.

Ndp

/3
]1 at different tempcratures wero calculated from



Studies on the Diclectric Loss at 7.7 mm. etc. 105

TABLE Ia
[ =388 K Mc/s Chlorobenzene f—=38.8 KMC/a
2.93 X 101 molefce 1n Hoxane 2.93 x 10—4 mole/ee 11 benzene
7
™ tan' § X 100 7 Toiz 1;3: x 107 ™K an § X 105 rx 1082 :’17 % 107
wne ane
276 171 § 53 14 B2 [ERN H] 16.90
287 1.73 7 81 11 60 28Y 12 8 12 35 16 76
298 [rii] 710 14 43 299 13 6 o 16.64
308 17y 6 42 13 95 311 140 (0.10 16 64
321 173 619 14 63 325 43 9 006 16 09
320 171 4 01 14 KY 336 116 N 41 16 76
318 7 77 16 93
ally =0 63 K Cal/Mole Allr =0 99 K.Cul/Mols
Allny -1 84 T CW[Molo A H7 - 2 53 K (‘wl/Mole
y o0 34 y -0 39
TABLE Ib
[ =879 KMe/s [ =38.8 K.Mc/s
202 10—1 malefoc m CCL 2 95 < 1074 mole/ee 1n Parnffin
T tan 5% 103 5 v 101 ‘; x 107 T™K tan §x 103 7x 1012 '":, x 107
nat n Hoe
278 119 14 27 15 68 297 9 R 16 59
200 12 3 13 02 16 14 309 100 14 7% 11.39
298 127 12 07 16 03 319 o 13 20 172
305 12 9 11 18 16 16 329 1.7 11 83 1 93
315 133 10 51 16 03 339 12.3 10.51 1 v2
325 137 9 66 15 81 339 13.0 9 46 11 41
335 14.1 8 82 15.52
RE 14 3 8 21 15 55
A Hr —0 90 K Cal/Mole a Hr =1.84 K.Cal/-Mole
A Oy -:2 11 K.Cal/Mola a Hy =6.33 K. Cnl/Mole

¥ —0 37 Yy <020
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TABLE Ila
Bromobenzeno

J = 38.8 KMc«/s
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J =138.8 K.Mc/s

2 85 .2 10=~1 molofec 1 hexane

T

™K tan § <103 Fxlorz T »x 107 K
Noce L

T e 5.0 w50 7 218

28K 16 5 7 60 70 289

297 16 0 6 96 8 04 209

307 159 625 § 14 309

N7 16 1 5 45 7 99 £t

161 462 718 430

132 9 1 66 318

Allz —1 5 K CalyMole
Allw - | 81 K.Cal/Mole
Y —0 8

TABLE 11
37.9 K.Mc/s

2 84 % 10— molefec 1n benzone

T

1)1(.\1110.3 'r)i::)” 2 > 107
98 7 15 S]A 7‘]i?
11.1 12 9u L1.80
12.0 I 2n 137
120 10 03 1 32
13.3 8 90 1126
18.17 4.02 134
141 6 83 [

Allr - 1.51 K Cal/Mole

Ally 253 K Cul/Mole
Y --061

J = 38.8 K Mc/s

28310 4 molefes m (Cly

™K tan g exioz T qgr TR
~lod HOC
T T N T I A1)
2RO §.78 16 99 170 0y
296 9,460 14.74 1 5o 319
04 10,20 13 25 [RERT] 320
EIE] (KU 12 13 [EEH 314
a2 1o o8 1174 449
34 140 10 11 11 51
EEE] 11,85 9 21 11

aH7 146 K CalMole
Aln -2 44 K Cal/Molo
b4 -0 00

2.84 % 10—1 mole/ce in Paraffin

tan § 7210 Lrpxlﬂ"
-~ 1073 see Y

N _-—ﬁ?_ 3 G(iﬁﬁ -Td
779 17 14 2 n
R 15 [ 12 1
9 1o 13 33 12 46
W75 1y 12 37
1 20 1 67 12.47

6 TE.('rul[M ola
3 K Cal/Mole
—01
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TABLE IlIa

m-Dichlorobenzene

J =388 KMys

Hum. elc. 107

J = 37.9 KMcfs

202 1o Mo oo hesang 200 Te=t Molefee m honzone
, o
T K tan 3 T R A T N fun s 7l "‘: 101
10t wor " NI e n
279 12 00 878 T 270 oo 12 51
289 12 16 773 7.9 280 1o 1o 70 (O
209 12.90 6 73 74 205 1o 9 1 [Nl
Jon I3 11 5 .30 300 120 N 20 b 16
313 13 oo [ Lot 3h 27 T2 650
N2 1338 i ah 0, 8% 320 [E1] O 23 G2
331 2 9o R b [HE 1 o8 a0
B I3 0 3ol
alls 1 08 K Cal™Mole Allr - 2 01 K Cal/NMaole
NITEREESE AN allg 29 KCa/Male
Y o9l yoo0
TABLE IITh
| =385 K Mys /B8N K Mejs
202 16— \olefce i (Cly 2 61 H6- 0 Mol Jee an prodtm
s
Th (a5 Al ”'s T K wn§ T, 00z ",,fl Lo
<108 nee M v 10 N n
277 G 80 19 2 1096 300 542 2 7y
287 7 54 16 73 1 o8 K 06 19 46 1 44
207 5 19 I 44 1o 87 420 G 71 16 T~ 10 68
07 R 62 13 24 om e 1 70 10 73
317 H 0> o7 128 140 80l 12,09 10 69
327 050 10 K3 128 350 B.66 1 06 10 59
37 9 91 v 71 11 22
Allz -1 52 K ("sl/Mole
AH7n 2 [ K (al/Mole

=0 62
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TABLE IVa

o-Dichlorobenzene

=379 K Mc/fs

f = 38.8 K.Mc/s

2,63 x 10-4 Male/ce in honzone

2

G5, 10— Molo/ec i CCly

T

TK  wngx 103 tx 101 'f X107 T°K  wndx10v ex1012 o x107
soC n sOC n
275 190 16 09 0.44 276 18.3 15 91 10 30
28b 21.0 13.62 9 31 290 21 0 13 17 10.31
2005 22 11.74 9 32 299 220 11.74 10.21
306 25 0 10 09 9 08 308 22 6 10 74 10 26
310 20 0 9.11 9 34 319 235 9.71 10.38
125 26 9 8.17 9.42 330 21.3 4.75 1037
330 276 7.37 .45 $43 25 2 7.75 10.45
45 28.3 6 10 9.30
Alz —1 81 K.Cal[Mole Allr — 1 8K K Cal/Molo
A Uy -2.53 K.Cal/Mole ATTy =2 41 K Cal/Mole
Y- 072 v —0 57
TABLE IVh
3.8 K.Me/s
2 64x [0—+ molefee m Puradlin
7
™K tan §x 103 Tx 1012 5 X107 n m mllipoise
e n
300 16.5 17.91 - -
310 173 16.33 19.71 112 0
320 180 14 8Y 19.94 78.0
J30 19.1 13.59 19.97 57.0
40 199 12_41 19.88 43.0
349 206 11.53 19.87 340

A Ht =1.25 K Cal/Mole
a Hn =6.33 K Cal/Mole

h

=0.20
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TABLE V

a-Chloronaphthaleno
] = 38.8 K. Mc/s /= 38.8 K.Mc/[s

2 93 ~ 10~ molo/ce m benzouw 2,998 10 Gnalofee wy praatlim

e <1 - T
™MK an wx 107 > 1z L ot K tmu g~ s o lma x 101
ser n o6
277 0.45 R 21,70 403 o V:HI 73 ) )
287 0.59 21.49 22,06 313 S 23 26 19 1 90
207 T.34 19,30 5 84 22006 17.02
300 TN 17.05 22.28 L 23 20.31 1741
dLe 8.20 153,589 22,23 Y G.04 I8 29 17,79
126 8,07 1443 2,08 453 7.00 i b 18,00
BRI vl 13,11 2202
316 9,00 .ot 21 b0
Allz K.Cal{AMole Al - 2 17 K al/Nole
AR —2.5) K.Calf/Mole Aty 6.8 I.Cal/Mole
y -0.52 y-u
TABLE VI
Solution m Carhontetracidoride
| = 38.8 K.Mcs J - 388 K.Mafs

203 - 10— molejee of a-cilowo-naphhalene

3 In < To 4 molefee of [luorobonzene

TS W T RSO T R T T P T I [T
see ' e 7Y
T s.u 2170 17.6¢ e Tww sm
266 6,00  24.77 1754 286 12.5 10.74 15 47
205 LahG 2 17.73 200 12,0 9 ol 15 ap
04 680 20.16 17,00 410 14.1 50 s
314 7.32 18,30 17,50 320 1.4 .26
324 7,75 16.51 1.6 a3 129 7082
334 8.19 14.08 17.56 246 12.5 7.76
344 8.062 1988 17.02
- A Ht —0.70 K Cnl/Mole
4 Hy =2.44 K.Cul/Moln A Hy =2.44 K Cul/Mole

y =0 59
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It 18 seen from Eqn. (2) that

T _ 6g%op
S . (4)

and since g%0 4 p is oxpected to remain constant, T should not vary with tem-
Man

poratures. The values of 77'/g,p ot difforont tomperatures for some of the
solutions are given in Tables VII to IX.

g
Tt is casily scen fromn the tables that the values of 7 g do not remain cons.
N4B

tant with temperature but increases with incroase of tmperature which is con-
trary to the expectation from Hill’s oquation.
b)  Comparwon of Chau, Lefevre and Tardiff's expression for 7 with the experi-
mentul values
Chau el al (1957) proposed the following empirical relation between the time
of 1elaxation and the molecular and physical parameter of the polar solute mole-
cules and the non-polar solvents rospectively.

m

= - ABC, -2)-!
7= 7 WABU) oxp (A)(e+2) ®
where 7 is tho macroscopic viseosity, A the depolarisation factor and ¢ the static
diclectrie constant of the solvent at the temperature 7' 4 B and ' (with 4 >
B >x (2) are the axial lengths characterising the solute polarisibibty ellipsoid It
is soon from Eqgn (5) that

7;]1 —~ J ABC — const. .. (6a)
where
7' = 7 exp (A)(e-]-2)2 ... (6b)

[n ordoer to test the constancy of the valuos of 7Ty’ for different polar com-
pounds m solutions in different non-polar solvents at various temperatures, the
valuos of 3" have heen computed from the macroscopic viscositios (), the static
dieleetric constants (¢) ol the solvents at different temperatures and the experi-
mental values of depolarisation factor (A) at different temporatures roported hy
Raoo (1927, 28) and Krshnan and Rao (1929, 30)

The values of 7-T'y" st different temperatures for the difforent solutions are
shown in Tablo X-XTT

1t is easily seen from the tables that the values of 7-7'/n" instead of remaining
constant, incroase with the incroase of temperatures. From the rdsults presented
in the ahove soctions 1t is clenr that neither the Hill's oxpression nor that of Chau
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et al for the time of relaxation is i agroemoemt with the conclusion arrived as
from the oxperimontally detormined 7-values for the varions copounds in solu-
tions in the different solvents. TIn the noxt section it is proposed to mvestigate
the relation between the 7-values and the macros opic viscosities of the solutions,
(¢) Relation between the time of relaration (7), the internal  oiscosudy (o) and the

macroscopic mscosity (1)

The Debye relation as moditiod by Perrmn (1934) for ellipsonlal molecules
with rigid dipoles lying along one of the principal axes of the ellipsond s given by

__ dmabef g, -
= e .o (78)
whence
T
— 7t
Hunt dmabef (7b)

whoere a, b, ¢ aro the senu axes of the ollipsodal molecules, [ is & fnctor tabulatod
by Budo ef el (1939), K is the Boltzman constaut and 9, is the mternal viscosity
of the moedium m which the ellipsordal molecules are rotating under the influence
of the apphied microwave fiold.  The valuo of @, b and ¢ a1¢ determined from data
on atomic radii (Fischor, 1949) and 7,,, 18 calculatod from the expermmental values
of 7 with the help of Egn. (7h). The molecular parmmetors are given in Table
XIIX which also contamns the values of *f7, the molecular vohme (47abe) and  the
kinotic thoory volume wherever available meluded for the sake of comparison.

W 2a. CGraphs showing varation of log nin aguinst log 7

(turve T Fluorobenzene i solution i enrbon tetrachlonde

Curve 1I  Orthodichlorobenzene 1n solution in earbon tetruchloride
Curve I1I g-Chloronaphthalone in solution i earbon tetrauchioride
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TABLE VII
Chlorobenzene
Solution in benzene Solution m CCly
nagp M4B mn
TeK wllipose 7 < 1012 T o T°K millipoise  7Xx 1012 ™ x1m
HO0 nan Kot MAB
277 9 M 14,13 133 278 11 28 14,27 3.62
289 7 63 12 45 1 65 200 913 13.02 4.13
299 6 7] I io 4 94 208 8.00 12 07 4.560
HAN D82 w10 5 40 300 720 11.48 4.86
125 501 9.06 h 88 1N 6.22 10.564 =t
RRIN 144 841 G 32 325 543 Yy 66 3.78
48 RL T 6 75 335 4.79 8 82 617
35 1 24 8 21 6 67
TABLE VIIT
Bromohenzene
Solutton i honzone Solution in CCl,
AR n MAR
™K millipose w71 q0e TR milljoise  x 1012 7L %107
“ov AR wee 74D
275 11.83 15, R1 307 276 14 98 19 75 3.64
280 966 12.89 3 R6 286 12.59 16.90 3.87
290 8N 11.25 £.00 206 10.64 14.74 4.10
109 71 10 03 4.16 304 0 40 13.25 4.29
R G.61 8.90 128 34 8 13 12.13 4.69
o .84 s 02 153 24 703 11.08 a1l
348 4.81 0.83 +.86 And 6.19 10.11 5.45
.
343 5 52 9.24 574
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TABLE IX

a-Chloronaphthalene

113

Solution in henzene Soluton e €l

AR o LT .
T miliporne 7 Jo1z K T N i SN T PR T1L
e Tin e AR
277 11 80 2308 i 278 22 05 27 70 310
aR7 12,28 21 4 A 02 380 18 75 24 77 178
207 10,38 19 30 ] 295 15 75 22,34 418
206 K.02 17.55 6 02 304 1300 20616 4 54
316 792 15,89 619 31 o2 I8 20 [
126 G.05 11.43 708 121 0 7R 16 51 5 47
336 5.72 13,11 7 GO 334 R 16 1198 5ol
TG houT nwm R B! RXNS 7 16 19 38 017
TABLE X
Solution m Carbontetrachlorido
Chlorohonzo ne Bromobonzene
M 7 n’ Y
K wlhpor-e 7+ oz T8 jor TR mdhposa 7o 10z T pon
see n see K
278 311 I+ 27 12 75 276 19 76 16.77
208 280 12 07 15 KO 200 REPY] 14 T4 I8 65
315 1.83 1 51 s 0y 314 1 81 1213 20 70
335 1.46 8 82 20,21 34 1 15 o1 23 209
#4h 1 30 8 21 21 78 343 182 0 24 24 00
o-1chlorohenrence a-Chloronaphthalene
7 P e ' '
™R milhpone 73 iz T0 oy TR milpoee Tal0 T w1
see 1 rec
276 3.25 1nm 13 A1 278 27 70 24 14
29y 2.25 1,74 15 61 295 22 34 27 69
319 1.73 9.7 17.91 314 IR.200 3 06
430 1.52 R, 19 ou 331 14 98 34 49
341 I 32 7.74 20 14 344 13 28 a5 14
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TABLE XI
Solution in benzone
Chlorobenzene 0-Dichlorobenze
9 -
TK mllipoise T x 1012 71,' 107 T°K tullipoise 7 1012 11," %107
Heo HOC n
217 308 1413 1279 275 320 16.00 13 82
209 214 1 10 15 47 295 2.27 11.74 15 26
425 156 9 06 1% BY 315 1.77 91 18 21
336 139 8 41 20 38 335 142 737 17 40
34R 1 22 793 22 04 345 1 26 ¢ 46 17 67
m-Dichlorohenzenc u-ﬂhlurrurI aphthalone
Le T T
TR millipoise ¥ 1012 7T y1m TR millpowe  wx 103 7L j01
Ner n sec 7
270 313 1261 1104 T277 306 23.08 21T
205 2 27 0 43 12 26 297 2 2] 19.30 25.94
315 1.77 7.2% 12 86 316 175 16.89 28.64
125 1 56 6 23 12 49 336 1 39 13.11 31.78
245 126 3 41 9 33 346 1.25 .91 32 97
TABLE XII
Solution in hexane
Bromobenzene m-Dichlorobenzene
r ﬂl’ - —
K mullipowre 7 x 1012 tg ¥ 107 TK millipoiwe 7% 1012 IT—X [y
HOC 7 Hoe K
278 101 s60 2200 219 108 8713 22 98
288 0 97 7 60 22 70 289 0.96 7.73 23 38
297 0.88 7.98 23 50 299 0.86 6.73 23.40
307 0 80 6 25 24 11 309 078 5 94 23 56
TABLE XTII
Somr-axial length in X 4/3 o Kinctie
Compound - - I As TheD!'yn
« h [ volume A%
CoH, R .0 127 T 51 5 48 0
CoH I 3.78 2.n 197 1.43 54.3 54.0
—
CoH4Cl 246 311 1.50 1.44 67.6 61.0
-
CyHsBr 3.566 3.11 1.70 1.27 78.8 64.0
0-Cy 1,01, 311 3.01 1 50 126 38.8 —
m-CyH,Cly 3.3 3.1 1.50 1.36 64.7 —
@-VyoH,Cl 404 3.76 1.50 1.35 87.8 —_
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Fir 2b. Graphs showing vattion of log g, agan log 7
Curve [ Chlorobenzene

m solut 1on 1 bonzene

Cmve 1T Bromobenzene m solution i benzene

Curve T Metadiehlorohenzene in solution i b

3001
o 1
4.90
a.85L L L L
33 34 35 36

[09 n—

I, 2¢ Graphs showing variation of log By, ugamat
Caive | Chlorobenzene in solution 1n hexane
Curve 11 Biomobenzene 1n solution in hexane
Curve 111 Matadichlorobonzene in nolution in hexane

Tn order to find out the relation betweon the values of 9,,, so calculated and
the microscopic visvositics of the solvents, the calculated values of log #,,, have
heen plotted against the values of log 7. Some of theso graphs are shown in Figuros
2a, 2b, 2c and 2d . Tt is seen from these graphs that log 7;,, is connected with the
log » values by the linear relation,

log pun = G-+vlogy (R)
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iy
355
f I
! L
E
o 3451
[=)]
2 L
3351
B _l _1 1 1
2-4 26 28 10 T2

[09 n —
1. 2d. Graphs showmg viawibion of Tog 1y ngansd log 1
Cirve ] Orthodiehlorobenzene tn solation 1 paradhin
Cuwive IT a-Chloronuwphthalone i solution  parathio

where (7 is a constant, and the slope of the straight line is equal to the vatio AH7f
AHy given at the feet of the Tables (T—LV). From Kqn (8) is obtained g,
= const 9¥ which in conjunction with Bgn. (7h) gives

7T

2o = const. 9

- )
Tt is soen [rom the Tables I-VT, that tho values of 77'/5" are almost constant

for the different compounds in solations in the various non-polar solvents.  This

18 in conformity with the vesults obtained previously (Smha el «l., 1965).

The discussions ol the oxporimental results prosented m the previous soctions,
thorofore, lead to the conclusion that tho internal viscosity (#,.) is a funclion
of the macroscopic viscosity () aud may be reprosntod by an equation of the form
Wit = const. g,
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