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The electric maments of fur e-mmounis of onxyeon, nie
tmgen ! phoenkamin krva Feen verured in the vsnor nhaze,
Tre ~u*atoncar stuttad, rnd the elac'ric =omenta found in
thds invae-rigation, sye: isormoov! ettor 1,170, tertaMMutye
1rrine 1,757, triflusrarcatic rnhyirtie 1,L9), mi phosrhnrus
trichlomda 0,277, Onlv isevrranvl ethar ha! Ygen stulted
in the vonor st~te rrevisuszly snd the vrlus rep-rted ty
le Tevra, 1,137, 42 4n e rellan% sirraermant with the value
revortad Fare,

Tha electric =omnt o nrasvharus trickiortde Muni
in t¥ia vork {4 the vorar «fota moy b gnrverod with tho
valuane a® 0,200 (SL) snd Q0,07 (%4) rernarted in ¢t > 1itoersa
ture for cheosrharygs trichloride fis5:nlved 4n o rhnn tetrea
chlartda rnd Yanaea, rognccrdvelr,  Tince s elochiric
ront T A® moart Thesspeas 2 0,100,770 It er 10 solation
thrn 4n tha = proca e Yol nvdar ~F r! asrbaras Serichlsydig
{9 nareal, tevtoTutvlamire, hLovever, bss » 190 momont in
tha vonar phria then the velus 1,370 (LL) Ssun? 4n Vomoone
aalutdin, THiz crnamriasgs Yelnvdiar heg bhaon mensaetedl {n tha
14t arataura far ~thor amines; thus, triethvlrsdns bhnyg o omamang

0f 0,7 4n the varar gt-ta Yt DU0D Y An Fenrena saiutiv,



The electric momnt of triflunrarcesic ~nhyiride in
the varor ctate wesg Tound Ja todg word ) So Y2 rmuch lower
then that remrted in *tha litarstare Tor necetic enhyirdde
(~7 2,27), The moment crleulzt21 “or tri fNluororcatic
pcid fmom Yond maments 48 1,470 asau~dins thrt the enasl s
fefaC 45 110° snd the rncle =22 45 1757 in the anbhvirdda,
“dnca tra proyeament Y otwvean orrarved snd crlcul t o’ mamvnt 3

132 aop rnod tha Yond anrles in trl Flusm=scesin rmmbyiride e

wobrrtly not for “ro- the velun=z sonumed astove,



Tha =2uthar wighes to axrress her sincere arn-rectna
tion to Trafernesr ¥, T, Tarers for his guidrnce »nd 295t8a

tonce thr~iurhnat $he c~urne of this unrk,
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Tha elaogtric moment of » mlecula 45 0Ff {nr~re-nce

in deterrinin- datrfla of 1ts eleactrnic struct e fr' fhfe

mie rrrnirenmt, Th8 ohzarved elactiric morvnt mey Ye cHr--nred

vith a value cnlculirtad £rang knamey tond marents md Yondd
snirles, Liffercnces tetwaen the ntaevrved =nd crlcou’stad
electrie mervents arae then {mdiecn*dive af rescnerce or induce
tive effecta or, iIn some nrce, e2ltered tand anrles,

In the nrasont invacti=-rti-n the electric morvntsy of
p rrour 0F comounds of rhnasvhorus, nitmeen end awyeen hrve
been de‘armined tn o' tain Informrtion concemings thair
electrmniag strictureg, Theae malocil~i 21l ~ro chnraghterizard
by tha2 oresence nf unthrred neirz of elactrons on thae catrnl
rtomy such molecil=: frocnently show racnslnus electric mne

rmont 1,

Althnuh dtrale roment 3 rre wra2l lvy rmersiraed 4n =H1uti-

guch velur® rra slowys rublact ty some uncertainty as 8 roe
adlt n" mlvent af acv3, Ta oved 1 ~uach uancertrinties *ha
alactric mommnts o€ tha compomds atidisd hare vara messured

in the vrror rhaza,

«
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In peners]l mencarermentas of “1electrice conchant sre
*nred on mearurine tha ¢-nnciteonce Co of nn emnty coondanser
and the erracitrnce € o0 the eondenior when 4 71ed with the
ielnctiric rerteriz)l in cuertinon,

Thare arae threce vrincipsl methnds of mea-urins the
A electric comatant: the crracitronceatridcn method (1211},
the res-nsnce methnd (10-1?), nnt the heterndyne rethad
(17=23), vhich vas emnloved in this investi-»tion,

NDther mathnds are alsn ured “or measurement of Fia
elactric coanstent, The micrawnva met o4 (P?Le"7) which denands

on me~mrins the wpveelensth of electrom2y netic wrves in =ir

ant then in the dielectric ~ntarisal, kaa YecoHme vory i~verteont,
IT, HOr i YND&TIND STRIRANS

Toarors] Nzt (7f),  The Rlnch diarcpe+ of tho beteradiynoe

‘@rt, arraratus 43 repracmted 4n Tigure T, Two occillstors,
one fiyad gnd tha nthar voriatle, have baen used ta pive tws
A4 fforent reiineremioney ~“4~nals fo rmd € re:ractively,

The-@ twn fronuancies are mixed in the frocusncy miver tubkae,

than rrahice a Yeat nota of frocusney € -« £ thich 43 then
N



3
comnrrad with a agondnrd 470 cvela freozoency on the oscillo-
gcore by orservinz the Ii{s~fous figire, £ can te dnfined ra

3 ‘
$ 2T e (29)

vhera I {4~ §ndictrnce, £ 4s c-nacitence,

If £ ic rrester thon £, rthen an increrse o tot-l
copacitence will enuntertalsnce the frenuency of the reag
note, until £ 13 emusl ta f_ (vent frequoncy 1: equsl to
rara), ! e~-steont froacuency sourcee of L20 cyelac was usned
as raferance in-te-l n° the =ero reat, recrura the o0 ¢illra
tara tend ta 1ac% in nasr 7ero Yert, Tho coanstint-=‘renuency
aurce wrs camrared with tha Yest fretuconcy oan & crtrode-
rrv escillnccnre, hv ohgarving the Ticeliou~ ™ -ure, until a
circle v~3 ottaired,

“en-itfvity ~n? lcecurrcy., The ~zecill-ter inst-thility

daterrinn- tha overas?l renrftivity ar the smrllent meszsurshle
ceracitonee chan~e, Tha fived zeriess crndenzer wo3 ¢c-oten

go thrt o chmmr~a nf (0,1 cvele per creond con he detectnd

on tha osec{llo~co~n, The coracitsnce cm va rerrured to

the orifer of 0,701 ricraricra®rnd, Tris ~cthod hes boen

uzsed bv Chien (19},
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~
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standard
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1477

Variable
frequency
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Figure 1. Block Diagram Illustrating The Principle
of The Heteradyne-beat Apparatus



5
Precision L-nlen=~r, A General Radis precision cone
denser, tvre 772, with & e¢rnacitonce renge of 1100 micromicro-
fards wrs uced ag the 3tsndard condenser, /nnther condenser
C7 wea plnrced in series vith the pracision condenser to dee-
crezce the e factive crracitance (see Tipure 1),
Tha tatnl careisance enn ba written 23,

c . c

[ ?

c = j

3 -7
vhare Cq 45 the stenderd condenser, ‘nother cmdencer Cg(a Gene-
ral ‘Radio tyve 320.N mica decnde condenser) was nlrced in
rarallel +vith the =tandard condenser to mrke tha nst crnne
citoance mora nearly linerr with the regding on the stonderd

cmdensar, Trerefare the %to%al c¢2rnrcitrnce would tre,

2
2

C = o .
(Cs +Cq e Cn)

Thean df fferantiatin- with reasract to Cg sives,

5
-(LQ - T/ ol ol 4
dCs tvg & 9 * c? )

Tince 09 iz much lerger thrn C, the chonpe of total
crreeftance w121 Yo more linezr then te“ore,

Cn14%rntinn of Pracistisan Comdananr, The coalitration

was mrde vornidble ty using & primery ctondard capncitznce
(“e@ Tirure TT) wrichk consic«ted of # cvlin er snd r center rod,

the onmosite ends of the rad had d1“ferent dirmeters, " hen



é
*he {nrer rad vas poved 2lone {465 avic, a emrl?) {ncre~ent
in cnvreftrne was o'talined, “he center rad ond the dram
waa riled with 140D units rer 4nck, Tere vore 1,L7°00
miceromiern farnds cananitrnes ¢honra per inch, that mesns
0,057 ~deramicry faradas rar drum unit, The ceanter rortinsn
of the recrle wns used far the c2l4'ratian, gince 1% wa2s *the
most linesr part of the r~crle, Thia rrimarv caracitonce
was Pailt kv T, T, ‘pefrs (303) end de-irnad hy Conner (31),
Tha rreci{sion condenrer wng enrl?bratnd with C, set 2t 2 micro-
frrade, which settins vra uzed for £11 the dielectiric cone
stent ma-curements throuchout the entire investintion,
From n nlot cof strnisrd condencer readinsg vorsus crnnacitence
re~ding on primery condencer, the czracitence chrnize on intro-
Jueins the g2s into the cell woz ortained,

Dislactric Comutrent €211, The dielectric conztent

cell (gee Figure TTIT) ern only hendla praes with low hoiling
roints - which 2re nnat corrosive to £lras or rickel, Tt
cmeicted nf a neries of nickel-nlstad conrrer cvlinders
which wore in~ulet2d by sm-11 Teflon specers, ne set of
cylinters were eroun'ed, the other W&8 st high rotenti-],
There were tanr-tan le=d- nerled throurh the ~lass which
were then c-nnacted t5 the hrtarodyne-test rrrarntus (37),
The reninces*le crpacitrnce of the cell is akout 350 micro-

riernofarads, Tt war necesserv o crlih-ata the cell for



Figure II. Primary Standard Capacitor Used for Calibrating
General Radio Precision Condenser.

A Coaxial cylinders D Graduated drum
B Threaded ®locks E Mycalex insulators
C Center rod F Groundzd base and case
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| 24

Inches

3

/74|
Y7777
2
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Figure III. Dielectric Constant
Cell for Non-corrosive
Gases.

A Themocouple well

B Connection to vacuum line

C Leads to heterodyne-beat
apparatus

D Nickel-plated copper cylinder
E Teflon insulators



rech tammerature, cince it waes fsund to chan~e slightly

vith temperature, immaniel was uzed ts crlitrate the cell
at each temrerature.

Nagelisndlin~ “vy-otem, The -~1237 vacuim <y~tem 43

shown 4n Ficure 7', The trap leadin~ tn the rump 13 choled
with "ry Ice-Tsovropennl mixture to nrevent gnnes entering
the rumr, Another tren which could *e removed was uzed to
intrnduce gnges., A rercury menometar wez used to mearcure
the nreasure of nhe grzea yunier 4nvestirstion and alsn that
of the ¢n3 ured fr c~14+ration, Tha syt m could he evaw

curted,

Terparatura-Csontrollad "ok, Tha h-nting systen,

thermncouple and *“he cell were &1 1mn2rsced in ~» copner can
which wea £111ad »ith ‘rachisr 17482 (chlorinoted ¥ rhenyl).
Tha hath was used from ronm temnersture to around 750C,
“{nca the vorara of frochler 124" sre tovic #n #ir Flover
waa used to rull tke vnnors into the hond,

Thermare~1l~tnar ond Ta-napature Mancure-ont (74),

* therwiutor3 (temperrture-ganai+-ive elament) wes used in a
theretatone Fridr-a ceircult, In orter to contr:l the current,

“he heester w23 in ~22ries wvith » g-~tur~tle rerctor, The

lorom the M theson Co., Tne., 7. "utherford, ¥,l.,
Joltet, T11,

?Prom Yenscnto Chericnl Compony, ‘t, Louis, Yo.

%

34 tyre 147 therniator, m~nufactured Yv the “‘ectaern

Flectric Compriny, MNew Yarlk, "V, was uzed,
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Figure IV. Gas . Handling System for Non-corrosive Gases ( Vacuum line)

A,B Series of traps used for distilling and storing gases being measured
C Glass cold traps for pump protection
D Dry ice-isopropanol mixture bath
E manometer for pressure measurement
® Glass vacuum stopcocks

w®
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temparature could he contmlled to® 9,059C, The thermo-

regulstor wes dezirned *y Furwell, Fecerson cnd Rathmenn
(23),

Temparature mesiurements were mada using CoP ore
constontan (Mo, 22 vire) thermocounlesl and » rrecision

rotentiowﬁter.z

“ne thermncourle wes imersed {n the bhath,
snd annther wrs rlrced in ) fn {co-rntar rixture #7 3 ree
ference, “4inre the tamnarature within tha cell wrs zlow
to re-ch equilibrium, it vas nescassnry tn velt overeni~ht
for temrererture equilikrium, The re~rdin,ra fro~ the rotene

tiometer were c-nverted tn derrenrs Centigrada Yy makins a8

1arce plot of milliolts verous darreaes (34).

1The thermnenunle wires vera rurchnsed from the " healeon
Instrument: Compeny, Chie=ro, Illinnis,

o
“A tvre K notentiomoter of leeds n~nd Northrur Tomrany,
Fhilz4elrvhi~ was used,
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Takevn Togardan (11) ()L ss mins tha molecile to te o

rigid sv-tem of cherpges, the rotontinl enerry M 07 the

moleacule i <iven b the "Tollowinr emiatinn,

~her2 m {1 1t3 elzctric morent rlonr the fleld Adirection »nd F
$3 tba dntenxitv of “ha Tield,
“4nce the 2xis will ordin-rily mrke rn zn-le O with

the “irection o° F,

“g—ﬂFCOSG (1T)

where/u i~ tha ntraslute value of the electric momrnt, The
nurter of mnlecules dfi~trituted with the aves of their Jdinnles
rointinz in tha YHrection vithin » caltd rngle AR 10,

A 4,
vhera A i3 a conztent derandin- on the moleciules conaitar-d,
k 4~ tha moleculsr £=3 const nt enusl to 1,78 110'1'5, snd T
the rksnlute ta~merrtira, The 2ver~re meomant per molacule in
the “{rection of the “1el4 -,
_  Laa I cusoda
f 4"“: RT)cos® (TT7)

A da

“4nce M = —uF Ccos® (v~)
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F
“ubstitutine = T (T)

and A’..-: (X e X, ()
since AR =27p 046 (~7)
{s frun! ¢hnt,

w oS 2™y

™m _ - R
I %A (v17)
2 -~ < ' d 1
Interrntins nurerntor end denominator rn? sir-14 Vvin-, we set,
— A -X
M QX <~ o~ X (V77T
% P
“ince -&4——“ = = Coth % (T)

-2

L
‘%:c;u 2 -t =L ()

For ama11 volus 0%, T(X) c'n b2 ex~rni-d {n the

aeriea (35-24),
3 .
Loy =F-J5+ )

“Ynra X 4 very smr11 ve con rorl-ce LX) hy the fMrot
tarm of tha cgries,
x
Lex) = = (“TT)
)= 3
with the ramlt thet @

ﬂ‘ F (Z717)
3RT

This mean momant rlus the {nddcad rmoment, whiich has teen

N =

tormorarily “i-regorded, mov Fa o idied g sive the ton-1l wenn

moren® in the dir-ction of the fi~1¢ which 1is,

mo=doF t gL = (Lo + 40)F by



<
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2
If ve dnclute L, the distartion volerizatinn -ni ‘fﬁfi
T
the orient-tion polrrization then ths tot -l rnlarization s,
A =d, + L=
- o 3 T (-“.'l)
the more grornarsl exoression
"".fﬁ_.—- = XN -—-Jﬁgﬁ! 1-££L(vvv
€+2 =P 3 % (<. 3k'r) ’
13 ovtnined vkere T {3 the £a4n] nnlnrizatinn,

The Caleilatdon nf Flectrie Porents (11).

Ao Tirat =metra? “or tha menruarement 2T dirvol?2 mMne

ment

The molar ralartizntinn ©F 49

P=2X (A4

a
BkT) (Y¥7T)
T e nlan g crlenlrted from messurerent of thy ddeleciric cone
stant € n? the dea~ity £ | 25 follawin-:

€E-1 M
P=x 7 (v7T)

F roy be founid ot M flarent temrerstares md rlotted
2g 2 functisn o® thn varickle 1/7. Thera zve t o tynes of
tehzvior, Tirat, the moloacguile 1=« nnn;nal r »nd {ts elrctric
mnﬁentlfl 43 =72ro, ‘econd, P iz derendant on temnerature
vhen the mnlecile 4s »nlrr, Let the curve Y2 rerrecsente? by
the far~ile,

P=a+ b/fy (+¥77T)

vhers a 2ad ¥ are comestonts, then

=40 A 4* YT
b=-5—% M (77
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. -
"hera Y :‘.Oﬁi70‘3
ana 1.1 -h
and - 1,27X10 , ond

A
- A

Mz 001281 T %s0'% & 5.m. )

F. ‘mcond Veskad far tha mearviremamt of dipnle
moment, (11)

L~t uns enn=idar ¢ra fun'lamentrl Srmilan for the malsr
polarization 2

P=4LnN (dot ) ()
The rert (%'Z)No(, which wa call P ic fndenondent of

.

temwrerntare, If we cnn rersira 2t any one tosnarature

and ortedin Py by onsthe s mothod, thaen

NAE

)
‘hera M & A,06X1073 rnd R e 1.97X10-16

/u = 0.0/128/ x:o-'g,\/(P-ﬁ)T 2.5 «. (177T)

T€ we are Apeling with ~rnee rmd o venars only,

2
R=-a=L 4 (o)
N+ 2 T
15 2 zuitahlae nrvpravizrtion to ”q. "rom the ecurre of the

9,

rafr-ctiva {ndax n ve ¢2n “In? » vrlue Fr Tlulich §3 the
mnl12r refr-atinr, ThereTore we can cclcalnte the electric

mnmnnt'/“ s nllovae

-18 »
M= 0.0i2¥8( %109 A/(Pq -R)Tesdf TV)

vhayre © 13 ¢211~4 tho £2t21 791 rolari-c<4on ~nt ¢ n P2

m

ortrinnd frarm tha FaYlowin~ evrpnesion:
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Isorropyl Zthar, The dirole moments of efizght ethers

wara =azsired {n tenzone ralution (37). The malrpr rofraction

¥7, was cnlculotod 4n anch crue fram the atsmic refractions, (32)
The dinnla mwmﬁnts/ﬁl ¢crle1lrted by the method af Hadestrend
(29) sre ~ivan 4n Tatle I.4n Te*ve unitn, Thn moment »¢
1,720 fap d{ethyl ether 4n hen-ena 42 in rond s-ree-ent

witt tha veolue of 1,770 sdven ty Hasgel and UhY (L0), The
values of 1,76 anl 1,220 ortrined for di-n-tutyl ether ond
ethy! n-‘utyl in tenzene rosoectivelv, sre tn ta comrarad
with the values 1,72 rnd 1,740 nttafnad by 14 5nd Terrm (L1),
fr~ves =nd ‘urden (L) rive the velue 1,170 ‘or the morents
n? *he norme) py-metric~l ethyl, rroryl »nt Yutyl ethers 4n
the vavor =t ta, T4 43 4ntarasstines tH note thrt the ~verrcpe
0f the ~-rmant n® tha symmetricsl etrers (1,79) 1< lrrrser than
thot of tha ungyrmetricr) ethers (1.710), Symretrv in ethers
mi~ht b2 evpeeted to strhildi~ae hvrarconfurati n ctructures,

The d4nnla moamentg of fame symreetrdce]l rnd un-ym-stricnl ethers

rra ah~wn {n T-"les Y and TT,



na-

i iads I

Din+le Voments of “ym~etrical Uthers

14

(43)

Ethers n “
n
Me,0 Et;0 Pr; 0 Prz O Buz0
M CHe |125D 174D 1,110 1,247 1,070
(prne) enle 10747 1.27057,150 1,170,710 1,237 1,17051,.72)
(/lli‘."-") found|1,707 1,17 1,170 1,190 17
T 1T

NMrole Momenta of inevm-etricn]
(in Tari-ore “a7at{on)

utrntances

M

Mthylenarronel ether

E:y! nenronvl etkar

.
Methyl n-tuts! e-ter 1,76
Ethv1 n-*itvl e-haor 1.7
A=Pronyl n-tutyl other 1.37
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tortParylamine, Twn btutvlomines were studisd 4n

d4nx~na salution (L4) ta 2acertrin vhether the moleacalsr
internection involves tha faormetinn 6 hvirmren ban-ds betveen
the amino=hy!rogen 2t-ms ~nd one o” the oxyren at~ms of the
diox¥rne mrlecile, n-Tutvlamine Pnd tert-hutylomine h-ve
mpfficiantly low vnlstility o nermit easy and accurcte mrni-
mul7ti~n, »nd rervrecent commounis with the sminn-rrour linked
to » rrimary 2and terti-~rv carbon ~tom vean~c-ively, The fol-

lowing 2re the dircle moment rmessirerents in tranzone and

dioxm:

Comr=rt aan of "nlrrization "eata Toar 'mines Tn

Tanseng And Disvan "alution (n4)
P5 o0 Paeo  ml(?) ()
"An~one R Rakitcae! Fonzone Ninvona
n-Butylamina 1,13 AL 1.322 1.2725
tart-Butvisming £1,73 1,79 1,322 1.322

Tt cannot te Inferred econclucively from there reacults thet

A

nn hyira~en bonding occurs tetvesn the bhutvliamine

]

rnl dinxene,
rut this rsprpe>rs {mrrakatle, 23 even in the n2ts-nce of mess-

rerie offects the srporent dirole moment should chenqe (LS).

Trd Munavqnatin Anhgtnida  Tha dinlasctric constnt

of trifluoratcatic anhyidride wor mensured (LF=47). The



value n*tained ( € = 2,7 ot 25°C) 4s c~siderakly lover

than thot for trifluoro~cetic rcid ( € = #,2 =t 75°C), Tre

dialactric constont of scetic rnhyiride ( € = 2,1 a2t 757C)
135 simflrrly smaller thon the diel~ciric constent of zcetic

rctd (€ 2 4,3 ot 2572) .,

Cary antrozimate erlealntincnag bave rlio inddicnted
thet the inductiva af%nt 2f ore Cu¥ Qirnle should lover
tke momnt of a ceend Ca¥ dingla ettrchsd to the fore orr-
Yan atam by abagy 0,70 (L8) wR4le one CoT1 divnla ohaunld
o

1over the smaunt of encther 2271 dirnle by rheour 724X 10-

Thannkorg i eliloriie, The molar vol-riz-otinns.of

715 and P?rB vere mescurnd ia CeH g snd €01, solution (L0),
The obcerval! vrnluss 4n cC,.Pre: 7013 in Cellp 47,2 (127),
bA.% (257) L5.6 (497); Toly dn €01, 3.8 (<757), 42,2 (07),
(75%); FIry 4n Cghe, 43,2 (129}, 1.5 (257), L3.5 (40°);
PPry in CC1,, 7.4 (<257), LA,5 (07), L5.# (757), Frowm thaze

dnta the 4 nole —nments wvare frun?! tn he 1,007 mmd 0,570

resmactively,
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Natas Tor The CTalérpaticon of The
fener»l Mn 4 n Pracizion Crndenzer

inits on Unitse on

Traci-ion Primwapry tondord Capacitence

Condenrer Caragitar A= /U/lfx 2
%2 4 A (93 g lo

100 1754,1 Y0 0

o0 1207, 8 2,7 5,149
140 1344,0 93,9 q,37"%
1£0 1291,9 124, 4 14, 480
190 11.15,7 121,4 12.1%5
270 1477,2 221,7 2, AL5
229 1521,£ 2R4.5 2al144

24

L0 1552.0 20L.9 32,72
"E£0 1504,1 U0 34,142

220 1671,,7 280,46 [ RoJcl-
00 1471, 17,7 L4 037
32N 1707.2 L53.1 47,873
L0 17434 L2943 51,7192
2.0 1777,3 52°,7 5541957
aen 1217.0 55549 52,759
Lo 12457,7 €T A £2 700
L7D 1977,4 £25,5 R 115
440 1912,0 £57,9 £, 2

Ve L5

LAD 19£0,3 735,2 e

LAD 1197,2 706,72 7L FLS
L0 17110,2 773,9 TR LY
500 1L, 2 752, 79,513
"?q 1,’”710() '79»’\.'\ é’\o"' 166
5-’;:} 1‘3‘:’}'—’.3 Q”..B gs'.’?',i
5RO 1230,.1 7371 A, A02
£80 1354, 25,3 DL bH?
fO") 13""00 dhloc G“io 17,}

(20 1510.0 95,0 67,174
£LD 1434, 5 L5, 5 0Q,719

640 14£1,0 972.0 102,529
€20 1:84,5 095, 5 2T TR
700 1517, 2 1071, 2 107,941




TATLL TV (e ntinund)

"mi%t3 ~on “nits on
“recteion Trimary Sutniend Canucitrnce
C~niarser weracitor

Mg xeo®

7"0 1.‘3Ao~') 1‘#»’*'509 ‘;.1'3.1%'7?
7LN 13%3,0 10474, 0 112,777
740 19480,3 10691, ° 115,370
770 1A24.9 113,95 117.7:9
U 1477,5 1174,5 177,122
e 1450, 2 1137, 12,0
4L 1771, 11*0.1 14,737
~L0 1£07,0 1772,0 107 0
“r3 1715.0 127L,0 177,377
071 1775, 12£1L, 7 173,479
QLN 1775,0 12°4.0 137,777
Qf D 170 1227,0 137,00
970 17,2 1304, 136,757
1070 10%0,5 1244,5 1.7, 7 1h
1077 17537 1347,7 1Lh. 007
1040 1470, 137943 145,77
1CAD 1422, 3 1°57,0 147,741
194(\ 1’3'\"01 1-"-1-"&-1 14—"';‘ 177
1120 1573,5 1437,5 151,415

fo~lurm A ~fves the tatr]l nucter o units on the pri--ryv
etondard cppscitar thnt corresmnond to the nunter of unios
covared on the rraeciasism conden-er,



[Melectric Con-tonts nf Arm=
At evzral T r

Te~rorat:pe

co (€=-1) 7 10"

20,068 5424
W 72 57922
L7, 50 5740
58 £ L2164

71.0L L521
‘,0.73 L?ég
ant a3 Le2
114,17 3402
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Talenlation of Tanlucentrla Jo-mrrit-nca of Coll

Tamnarat ire (€.1) ¥ 105°
oK Fevnnda AC Co

. 3LL, 5
ity 314,74

s0qa,0 ArAT
‘ £oER

370, M 511, -~ 01
:“ﬁ» ‘.}f‘*’;.'l']?

i
EALSIES 2313 757 377,46
5 G707 174,73
3N, LA LOLA SO 07,01
34,20 4503 ALL.35

NS}
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Meleaetric Tanst nt “2ta Far " IsepranvY " ther

“reas~ure ‘morcttrones Yrecaurs “~racitonce
mm oot He /“/“TS"X(Oz mm of Mg /M/Af)(/o;
Yaamure-ent st IA,750C Yeamure~ent3 =t 45,5
12 15,8 174 NS
15¢ "1,9 10 ?N5
133 ”MmL,a a1 25,0
13 14,0 7% 27,9
an L2,? £D L4
52 L5,3 R L1.3
'.5 S o‘n' '\? ’#"ol&
0 1.0 0 0.0
17 L, ? 175 1L.7
) 4.0 157 °0.9
R LUL,? 139 L 6
52 f1.? 121 797
2R £1.0 173 I F
0 71.7 21 L2,0
A1 L7
1010 2f.3 L 5% R
78 L7,0 20 .5
52 L7.2 0 SR
31 5¢. R
0 (7,9
27 L5.4
‘,Q !}ﬁ_.,'?
] 53, R
13 ;‘300
0 7,0
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PRESSURE (mm.of Hg)
Figure VI. ngiﬁfl flot f Dielectric Constant Data-
, culation of "Isepropyl Ether at 23.75°C
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Figure V. Typical Plot of Cell Calibration Rata-
Calibration of Cell at 23.75°C
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"{elactric Constant Dats for tort-Titylewine

— v ———

“rorssura vapazitance  Treesur:  Capactsrnce

m 0F He ,u/u&xw‘ ~=m of Hs /q/a._(»x,o‘

Yen ruremonts at 37,73°C 52 £0e2
140 ® A 12 57k
1¢5 70,0 0 £5.4
13" of 9
107 34,2 107 20,7
77 L34 21 33.2
20 55,0 & 37,0

0 5.0 A Li,Y

12 Lk

140 22,2 0 54 .6
17~ 10,0
1""}'3 17;0
770 Li b
’ls 5300
27 £65.0
0 6741

Yareuraments st L3,
193 5
149 1.
142 2.

170 32,4
05 KA -

75 43,0




ole

Ttelectric Constont “rta Lor Triflusrancetic fnhyviride

Trenaure Canacitonce Tressire Caracitence

mmoof Mz Mpgxet ot P et

“Yessurements at 23,75°C Yan-urerent s at 34,7590
104 N,2 121 30, ¢
144 39,5 155 27,2
122 §2.0 12?2 N

A7 71.h 54 Y
24 24,0 2 75,0
o Q?.Fi 0 5’5.'7
270 27,7 729 Y
103 35,5 197 ek
142 L5,7 157 26,0
122 55,0 129 L2
1""? (‘15." 91 S'{r‘»‘
£ 77,0 £9 64,2
DA AR 27 774
0 Q7,4 0 Fh. b
Tassuresents ot L°5,590
2L4 L.3
151 50,0 209 13.0
177 57.3 177 Lok
95 7,7 140 M,7
AN 72,4 1°5% L0, 9
24 ac A 71 50,4
O 27,9 75 F5,7
0 T4, F
ony L,0
170 Y S
1% 304
n9 L3,?
I3 52,1
24 L

£
BN J
0 7L,
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“

T Cmtinued)

“re-3:re Canncitonce Tragsir Cavscitance

~m 0f e /‘/‘*xw; mm of Mg /(A;Q-j»x:o"

147 13,7
13~ 2.7
1058 77,2
79 3A,2
54, L?2,9
22 51,8
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Ttelectr™ic Tonstant Tata for Thasphoras Trichloride

“reassure Capneitence Tpreagura Caracitance

0 ® M }‘}""xIO‘ mn 0 € He /‘,af-)((o"

9

Yesruraments p% 57,570 124 577
174 51,7 25 R
173 53,3 A7 2,4

97 Cho by L7 77
an Sﬂ..f«' 3” ,710'/-.\
7% 57, 15 7he?
£, 20,5 o) 70,0
Lk £3,%

oA 7,7

1° 70.5

0 773




4rnle

ST XTY

Tamant Salentotiens B the Tefrmondvire

"‘A-L.(.r.

Cethad

Temreratire

°K

_JIsomanpyl

Pm

hd l\(‘
- .".1'1

ACH
MaE

(Pu=RIT

ce/mole

/ﬁf
D

179,01 2.15609 ite 25,08 54,00 T2 1.1?
2,1670 £23° 25L2% 54,00 7570, 7 1,17
".1723 A7 PhLT® 55,77 730k, 7 1.1
319 KR4 2.14¢€5 REAR 2A1LA 57,29 17704 1.1°
Te 217 AL G PAILA 53,75 TOL? L 1,70
tort_PutylIn=ina
309,71 2,177 (17 542 54,72 10712,2 20
Pe 156 rf1R c5LTR 5ATR nrEa,2 1.27
BRI 1,797 FO75 PEALA 52,7 IR 1.72
2NN ANGA PALLE 5,00 o171, T
Prifliunrpreatis antvirdce
?34.M1 7 k157 7314 L1 57,4 13340.,9 1,47
AR 372 PLTAY SALLD 13769 1,02
170,01 2,114 AR"5 25429 655,18 12500, ¢ 1.47
2.1742 6581 25470 55,76 13995, 4 1.49
312,66 2,17 A347 2A1MA 0 55,59 12957.9 oL
72,0870 £a57 PEALE 55,20 137575 1.51

Phravhorus Trichlari-e

1,44 Rk & o B AN o
IERE L2fA 271300 42,17

#Rgnlrcanhle

crve it -nee nf cell
C, = 3Lh L2 upg ot 204 217

=
s"o - ’ r ')
S ALY o A
Co = 2T pps nt L o
o= A et 3206






.“!IQT‘F‘?::Q '_“:'7%/)1@ Amants in ‘arapr Thaca
‘urstrence M “atye

Isovropoyl -=ther
tert-Ritylrmine
Tri“lusrorcetic rmhv’'rida
Phanrharus trishloride
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The calcul-t ed verus {8 hisker th-n the vrlua shs2rved,

Thia 19 rrareRly dqa tn gyma athar effpceta, much 23 inhctive
efct or interrctiong totueen tha tond dirmcles in phose
rharus trichloride,

L

ITosrmryl Tther, The dinola mament " {anprovyl

e*her rerarted in trds work {3 1,170, The {ganmny) ather
moment frmrees very well with Tarmley =nd Le Fevro's value
(43), 1.13D in g-a,

Tt 43 pl<0 interrating to knw thnt tha ryvars m of
“ho rorment of tha cymretrical ethearz (1,790) {s Ynarier thrn
thrt of the unzv~metricel ethe-s (1.,177), vmetry in ashors
miht be exvected to stcb{lize hvrer conilusntion structures
wrich represent polzrizetion of the &lkyl gfroun of oxyzen,

Izovrronyl ethar vro-atly hos the Felalelall srron-sa
ment F17t, with the hyimgen stomz clese to~ethar, (co, 1.7

A Yevween centers), Howaver t"{a srrance~ent {is starically

]

17e rmatrerly somae flexrdB ity of the

ellwsarla, There i=m

elkyl raifcnls,

l“"ﬂa‘f. Tastann Nweende Chorden) THstillqtion Peatucys
LY m

Intuserirs, fachestnr 3, 7Y, (4wt 4 of Irutmrn Kodnk 0o,



nivyaer oy
S s

Tha electric moments of Hur commounts of oxyecen,
nitmren *nt rho-rhorus h-va ean moeaured 4n the vo-or
rhasza, The suhstences studied, en! the electric moments
fomd in t¥43 Invacticrtion, Are: $omvronyl ether 1,177,
tortatutvlsmine 1,750, tr] Flunroncetic anhviride 1,473, rn'! vhoie
rhoarue t™chloriie 0,547, Only L:ovroryl e*har h-d Yoen stua
d3ed in the varnor stote nraviaisly rmd tha value rennrtad hy
le “evre, 1,117, 13 in evcellent ssreerment with the velue
rerorted he-e,

The elactric mnrwnt o phazphorus t-ichloride found
in *his *ork in the vrror stnte ray ‘e cornrad with the
veluas of 0,400 (54) ~nd 0,900 {55) reported {n the literr-
tura ‘nr rhka-phorua trichloriie dissnlved in csrbin tetroa-
chlorile £nt1 bren-ena, re:=vectively, “ince the elactric moa-
mantg ~* mast mutetoncaes ore N,1-0,7) lover in =olution ¢“en
in the rar phnae the Yehavior of rhosnharus trichlortie is
narnsl,  terte"utylamine, however, hns & lo-er moment in
the vorar rhase then the volue 1,370 (LL) found 4in Yenzene
anlutinn, This snoms-}ous Ysh=vior h-a temm rercorte! {n the
licerature far other emines; thux, triethylazmine has a moment

0f 0,87 4n the vergr stnta Yut 0,907 4n *enzene solut i,
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Tw gl etrie ramcnt of trlflusra-catic rnbyiriie 4n
thn v mar “t7ty wo3 Fruani 4n *hiz worlk, “ ta ruch lover thm=
thrt reavartad dn tha Y{tarsture for epcatie rrhvairddie (W 2,8 ).
Tha moment co'cilntad far trd flunro-cacts ~cid fro~ han'! moe
mante 42 1,47°70 rroardne thet tha mmYe Lo 413 1109 end the
cnmle Motz 4~ 175° 4n thn enhyiriia,  {nte the » reament
totwren orierved ont erleulntod moeanta 47 sy mod the bond
rnslag 40t Tlunmacetice emahivirida nva rr-hodtly not “op

fpram the v~ 328 rsimed rhave,
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