
studies on the ¢tiel~etr1c ubso.rpt!Ol.i of micro-vtAves in u 

number o:t olltyl ha11dosl·t.2 oooweQ. that the ~$aults could bo 

nnulysed in tenns of rolaltation timo.s bet"zasn two limits; tho 

lo~Jar· 11n'.ttt l:Hling detem1nea by the segtnental ~t"~1entstion of 

the terminal ~gBr st-oup anc1 tna upper limit corresponding to 

the end~ver•end rotation of the o:ntire mc>lGe'lll®._ Similar 

dipoles attached to tb.e two tol'm!na1$t $howsd tho.t tho r0sults 

coUld be equallY t-opresented by D&Vidson~olo S!~avoo U!'¢: plots 

o.nd ~lso ·by the assumption of t\'10 lf,ndspendent Deb;9''\l typo 

abs¢rpt:1(l>n proeo&sea. In ordo~ to have a eloar und.Grstu.nding of 

the dipole or.ientatiotl :pro~essos in fle1t~ble eb.uin oolaaulos, a 

~110grat1m~ ~Jas u:nder'tuken to cxton.d aioi~r stUdies 1n the easo 

d1el~etr1c absorption of 1,2..rl1c1Qnoethune, l-.•3-dieyanop~opane 

(:tr1d 1,4.-e.U.eyanobutane Qt d.if£Qr'ent micJ:>ow~v~ frequen~:ies ha.Vf3 
' . 

been made ~1d tho results and tho· discussion are prosented 1n 

th!a chapter •: 
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:lhe el'.;perii'JtOJltal. value$ or dielectr1e porm1tt!vity E:' 

Qtld dioiaetri() loss E'' (At diffex~ant mltcro'ila\i'e fl"$QUe:naiee a-nil 

at diffe.ret>.t temperature~ together witb tha values of statio 

d.ielcotr!c p:at"r.'tittivity Eo · at d.itfet?ont tenporattU?CB are 

given in ~;~bles 94!11 • 9..,3~. Complalt v1a~1e plots (t>':lg~O.,.l) of the 
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t!io~ranoa,lkunoa nt all te!lipGt>atu:r(;)s, unlike the case in 
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n~aUeylhalidee2 t o~t, cv dib.aloalkanQs~:?4 ete. whore sucb plots 

$ilOWGd s.t'ls-~etric distribution, Tbti'J distribution p~arn.e-ter 

obtained froo the arc plots :tn the prossn.t dieya:."'l-Oalko.nos, \<JOro 

touna appreeiable at al.:t tompo:rattares, whieh 1a un ind1~a.tion 

of' tho pr®senoo ot more ttmn ono rQio,.~tion proca.ssas in t.hom. 

Att~pts. e»"e then made to a1mJ.yso tue di()loertl .. ie, dat~ in tarr.Js 

of ttr1o rolaxntion processes 'by tno least sqoore method dC$0~1bed 

in Chat't~r 3• 
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~rrl~d out or1 mr1 computer 1120. Tbs cal~ultlted 11a1ueo ot f / 

and. E-'' are a.1SQ inc1u.dod in fabta.s 9,.1 ... 9.3~ ThG v~lue's of 

obtainea tram the st~at~llt lino 'PlOts ot to~ C-t 'C.t) vs y, tln~ 

'lo ~ L.Tte..2.)vs YT. (F.ig.~ •. B .- 9.4) r~epeetiv43ly .• Th~ energy 

tm~rioJ::t tor tdseons floW vms obtniuod t:rom ti'le plot ot Tt~(J '9 vs y..,-
( F!gs~9,.2 .. o .. ~4) •· The dipolo moment 

tho t1qttatlon5 

' 

'\i1iilora N is tile !lu.tl'be~ ot solute mol~t.\les per lnl. ~£ tilG 

It' tan be e0~n from T'ablo ·s.s th~t ttte ln!"g~~ rel!l~~t:ton 

tir.ie ~1. at QllU ·tompo~tut•e in :t,a~t lt~ and l,:,4-~li¢ysrioalks.nes 

teaveet!:valy il~$ ·aonsiatent ~d.th 'tho incl:e~sin0 $1~cs or ·tn_e 

·molecules o.ntl {:i'te sviuentty tb.e rJOleeular rolA~tion ttmos~ Tb.e 
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lying in tho t\gnga· 4 ... s~e p.,.sec. at ,S0°c eompa~ woll 'f.'titb tba 

~~m:r...ation title e.s f). see t::rt· 30°c .of tb~ :aetonitr1~, (ca3mn 
rao1eeule in hongen~ solution .repo:tt:ed by n1oranta ani KadribaG 

aJ'kl ta tnost JJl'Obably dtte- to tbe rotation of' tb~ ~fl'~N group 
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1n oaeb of the dioyat'loal..tmnes. It may be noted thut. both ·t~1e 

:moleculHr and !n·tl?runolecular reln~ation times doel~ooso '1:1itn 

i:ne~oosc of ·temperatura ot tho aolutlor~ o.a· ar~ gene~(.llly 

obs~rved in vou1r liquids_. 

J .• 4•tU.oyn.noall!..anaa1 O.ecreasefJ as ue~l Mitb in<ereas$ or 
ter?peratura but; in tG.a case ot• l,3~iczm!'lopropane, tho o: ~value 

:1nct~C!".:iSOS w1th tho 1ncreo..ae of tot1£H.:tra.turs. Similar incl~ease in 

. t%lEJ· vqlUe ~f' ct. , . in 1,.3-;"pro!X)n¢-di~hiol tj'lt h!ghe~ temperatttves 

.l"epo:c-tod by Hoy et a1.7 was 4ttril;uted to the in~x~oasa in the 

.. J)J"Opo~io!'l· o£ ths !':ltg-be%1, snettgy zr : ¢onformor, ~ll!ch boing mo~a 

ell."tet'lded tban thtl other conitJ~r$ GG ant1 :!.~·; ha.s got a lcl'ger 

. rol.axntioo. tir1(;}: an<l eorHJ$qUGlltly tr)G 1arge!' valuo o.f.·_ the 

·<.listr1bution .vuraeetol' c< · than· the other t\110 f"ol?ms~, so the 

, sumo OXJ;llanat!on·ma.y be appltcal)lo ·for ti.te incttrose. in 0\ •Vnlue 

at hiebel" t.Ot1pEtr0.tur.e 1n tno ltS..d!tw·atwpropo.no,. \'zh1en is also 

b(.ls. ttu~ae. co:o:tomors in the' liquid stato8..,10 !'· FUrther ~,t e~n 

'bo seen thn t nt any tE"tt'nperatur~ ,. tbe o<. .-.value is in the 

1nct>aas1..9Jg order f~om 1 ,;2,.;rlioyanoethano to 11~d:tcy®or::ltttatte, . 

:probabl~,. duo to tho nmuber of soemen~l ose!1lat:ton around thQ 
. . 

vr)'il"iotts c..c bonds :inet·~$a, v1itb thQ irzereaso 1t1 numbor of 

$uch bond$ •. 
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ii'le mole(fala~ ori~l'ltation is found to be (Ttl'blo 9,.6) ·tue me;jor 

rela,xat:ton process in 112~ and 1.~4~.ieyanoa~as, whorea.s 
in 1,3~lioyanoprcyano th.Q qontribu.t:ton firom tho :tr~tsrna.l 

r-otation is only a 11ttlGt . i<.laS tl'..an that of· tbo mo!ooular 

reorientation. 

ThE) barrict• to ~lecular reol:"il:'llltation ( A.He1 ) m 
:t,2•dicYa.t1.oothaJ10 nnd · 1,3~icyan.oproput1G in bcnr1et'lo solution is 

u'bout OitM m1a 1.34 Keal/t~O>le respectively and \.4~'llicn 1s holf 



tne value· of the bo1Jt'i1er to intern~l rotation of (1,2 and 2.42 

ICee.l/molo r$speetivoly) tba -cu2cu group 01: the ro.sp0et1ve 

molecules, In thG cnso of l.,4•tU.eyanobuta.nG the bo.~1er to 

into1:nal rotation ( 

t~~os ao lavga as that. duo to tho molecular rooriontf.ttion~ It 

~s also notod that tho bnt>l"iQt to ;:tnts11:1~1. rot.3tion inerotaae as 

tho nwnbi.tJr of c-eo rot-ot!onsl axos it~e.t"easo.; 
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Ill all tb.e tJaroe ctiQY4f.noalka.nes in bonf30no .aolu t1o:n tne. 

apparent dipole moment (Tablo 91W5) ~.s :rou..'ld to inoraaso t:~itn 

inc~~~se of tenporaturo of the sol"tion indicatine thereby the 

p~eseti.ea o!,;- t1ore than OllB eonro:rmer 1n each of thao ~"ld that 

the eonrorner 1::11th. higher momen:t is of h:tgile~ anergy foro. l:"rom 

.epectroa,oopie stud.:!.(}$ it is rep,ortoo that in .l.t2--t1.i¢Y!lnoethane 

in tho puro liQttid: stu.t~, thero. e:d.st two eonformars trans and 

gauoh$t th~ l.att0r b~:t~~ of the lower enargy· f'o~n but havj..ng 

bigh.~r tU.polo moment:., !tl the presont studies in 1~.2"'"'S1cyono ... 

sth~ns in benneno solution; tbo · conforn.;ar· ha.:~ihg high0r dipol~ 
~ : .. > •• 

moment, is or .higJ:aer energy fors:1, 'tJbich is Just op:::;o::r~to to 
' , . 

that irA vnr~P3 l:tqu:ta •. This dif'ferenc.a in bahiilvio\u~ in pul"e 

liquid and !n solution, w:tY 'bs ax.vla:tned as due~ to ·tno molecHllar 

o.ssoeiation in the pure liquid ·b'..tt·in solution sneh QSsoeiatioll 

.~ 
'i!&ltlos of b. 1-l'Q ' D.\1-r.i· I AH-r.Q 

1,2-diey,tinostnana 

1.13-die:ro.nopropar.u.~ 

·:l-t4""'dieyanobtttan(J 

- ( f1UM 1 rW 'r - ... ) , .. _- .. ., .... ,..,.. 
6.\-\'1) 
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Real/mole 

- s •• 
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!\ea 1/ttole 



Sp®troscop!<J aturl1es ba.v& ,. shown thQ.t ttuoos ,eonformet.s 

G~1 ro arA Ti' (F!g~9~r5) are present in ltS~icv--anopr.opane.lO 
and tho formor t1~0 toms a~ .tn eompurablo · p~opovt1on ~1bUo tns 
TT torm fJ!?'$sent 1n minute proportion~, From. tile bond nwmonts 

arA bond anglo oalottlations1. it is' found t~t the dipblQ moment 

of GG C ~.s.s D) ~ntl WG ( ~4J:.O D) are .nearly. tho smno 

and tha.t ot TT form ( 'X 4.s D) 1S e.pp~seiably bie!~ar &nd !e 

tio:co, extsnded th® tne o~a:c ~1o f¢>l?l!l$~· " · 

Tbe increase 1n t!ia avparont dipole ooment l1itb inereo.se 

in temper"41tUr0 1n ttds lltqt.tiil maY b$ lltt~!buted to· tho inatt,enso 

tft ·tho Dl?6po~tion. of the . TT rorl!t at h.1Sh¢~ tet1pdrature, and 

n11 $.neroose in th4'l ~T foi.>m f.t,t b:tgher· temp~raturo e~.tt.lses an 

:W..creuee .tn tho vnlue of ·tli$ d1St:lflbut10n J:ll.\~eltlate'P ~ at ~gber 

tGmpera tur~ as ooutioneti · ®:~l:!ar,., 

·. ..~· 
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