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SUMMARY

A new type viscosimeter is descrihed which
enables the viscosity of any liguid to be measured while it
ié in an elsetric field. The eleciric fisld was found to in-
crease the visecosity of all liguids with dipole moments, while
the liguids without moments in gensral showed no effect. It
was found that the chenge in viscosity varies with the shearing
stressez to which the liguid is subjeeted. & gqualitative theory

is proposed which agrees very well with the results found ex-

perimentally.
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TABLE I
4 43
- ord &
55, 4. 8 4aBE
0 &) O LT Qoo g
n o .,f: © m g o« r; g
= g s o 5o 54 A g
'ﬁ 3 g Y g »e &' Messfehler
Substanz & § o B =50 .
Ot @ ek gEAE in
= g 'g fﬁ (’S AV
a ) 7
Sec. % % 7
l. Hexan 79,0 0,25 0,04 0,06
2. TUndekan 811,4 0,14 0,01 0,08
do Cyclohexan 5682,4 0,12 0,07 0,01
4., Athylijodid 17e,0 0,17 0,11 0,04
5. Hepivlbromid 809,0 0,18 0,07 0,02
€. Methylenchlorid 189,9 0,18 0,00 0,08
7. Methylenjodid 443,7 0,25 0,14 0,04
8. Chloroform 21l6,4 - 0,80 0,00 0,08
9. Pentachlorithen 721,53 - 0,40 0,12 0,04
10. Tuluol 330, 2 0,26 0,13 0,01
11. o-Xylol 508,8 0,28 0,06 0,03
12, Chlorbenzol 377,0 - 0,50 0,05 Q,02
13. o=Chlortoluol 506,1 - 1,11 0,00 0,05
14, m-Chlortclucl 408,3 0,48 0,128 0,07
15. 7p-Chlortoluol 439,4 - 0,98 0,11 0,04
18. o-Dichlorbsnzol 555,28 1,62 0,11 0,06
17. m-Dichlorbenzol 439,28 - 0,84 0,09 0,08
From Elsctrostatiae effect on viscosity of fluids,
Herzog, Kudar, Paersch
Neturwissenschaften Sept. 8, 1933 ppd 882



ohus Spennung

mit 110 V.,
Spannung

1.

.
“e

4.
Se
G
7o
8.
S
10.

11.

Hexan 184,4 { 0,1) 184,4 ( 0,1)
Zyklohexan 407,2 ( 0,3) 407,5 { 0,2)
Tetrachlorkohlenstoff 204,0 { 0,2) 204,0 { 0,2)
Chloroform 130,4 { 0,1) 156,6 { 0,2)
Pentachlorathen 447,5 ( 0,1) 448,2 448,8
Trimethylenchlorid 284,32 { 0,1) 290,2 290,8
'ITime*e;hylenbi‘omd 336,28 { 0,3) 336,7  338,2
Difthyléther 115,8 ( 0,1)  138,5  134,5
Dibutylither 304,5 ( 0,1)  208,1  305,3
Orthodichlorbenzol 345,86 { 0,2) 347,1 348,9
Atnyljoaia 106,1 ( 0,1) 124,2 ( 0,3)
Butyljodid 183,9 { 0,1} 183,58 { 0,2)
Decyljodid 844,4 ( 1,7) 844,6 { 1,6)
From Rlectrostatic effsct on viseosity of fluids
Herzog, Kudar, Pasrsch
P, Z. 35 June 1, 1934 D. 246

(]

durchsehnittlich
je 5 Versuche
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TABTE ITT

Table of Liquids Investigated

Liguid Viscosity Dipole Moment
- 1018
Chlorofornm 0056 1.15
Ether L0023 1.14
Carbontetrachlorids 0028 0
Nitrobenzene 5.95
Acetone «0033 2.73
Benzene 0088 0
Fthel Acotate 0044 1.21
Teluene 0058 o4
Yylene.meta L0081 o4
Daecalin o)
ne-butyl bromide «0224 1.2
Aniline <044 1.53

- -
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TABLE IV

Visccosglty Data

Tater Temp. 20°C 3/13/35
RPM befl, RPM Defl.
0 0 34 39
&0 78 33 35
85 86 30 0.5
59 77 27 27
57 72.5 22 19
Bl g1 14,5 11.5
45 82 83 80
41 45.5 0 0
Carbeon Tetrachloride Temp. 21°C
RPM Defl. RPN Defl.
0 0 31 17
92 &0 &1 a1
30 3E.5 50 80
25 28 39 48
=8 34
0 0
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Bata
Acetone 0.7, Braun Temp., 2192 3/30/35
5 o 38 R.2,l.
D Dy Dz V/en. % Change
12 28 12 530 44
18 20 18 350 11
is 31.5 12 700 75

18 24 13 530 33
12 35 18 10480 24
13 82.5 18 530 25
18 a5 13 700 39
18 28,5 18 820 58
18 88 13 1760 280
12 off seals 12 l?éa -
18 a7 12 350 3¢
18 335 18 530 B85

12 47.5 138 280 1a4
18 38.5 8 700 108
12 19 18 170 51
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gtone C.D, ierclk
Dy Bg
25,5 68
25.5 59
25.5 58
25.5 765
255 492.5
25.5 50,8
25.5 40.5
25.5 41
25.5 31
25,5 31
30 36.5
30 47.5
30 58,5
30 856.5
30 7
30 58,5
30 49,5
30 37.5

Current through

Resistance of Acetone in gpparatus 20,000 ohms.

Data

Zerc pefl.

Dz
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% eme
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Let us now ses what predictions can be made from this
simple qualitative theory as to the effect of an slesctric fleld

pon the viscosity of a liguid., First we can say that if a

o

molecule hoas no dipols moment the electric field should not

affect the viscosity. This sgress with the results from the $ests
on carbontetrachloride and benzens. Secondly, we can say thet
the greater the dipole momsant, the greater the effect which is
iseked in zeneral by the exn rimental results, Third, we can

state that the greater the vis @us/fg rea in the liguid, the less

be the effect of a given field on the viscosity, this is also

?.-I

wil
checkked by my experimentel resulis in every cass. Fourith, we can
stats that no apprecisdble increass in the viscosity can taks place

2ld has stopped the rotation. This also

&

foba

until the electric

eleetric field causes lithtle or no change in the viscosity ¥p %o a
certain value and then suddenly the vizcoslty bhegins to incrsass

when the £isld iz increasaed,
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