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Q , 6 . 1 ~ :  Phase diagram of  the binar systemr 4-n-pentyl- 
ttenyl-4 *ahe~>tyloxybenzoet~? (7.0.  SY) 3 rl.-n-pt~ntyloxy- 
4'-ayenobiphenyl ( 5  (IBP). (Reproduced from re f .  16) 



Molar percentage of 7 C B  

PIG. 6. I b r Phase diagram of mixturen of (2-hydroxy)p-ethoxy- 
ben~ylidene-pl-butylaniline (OH-EBBA) with 4'-n-heptyl- 
4-cyannbiphanyl (7CB). (Reproduced from zef. 17). 
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pI0.6.2: Phase Eliagram o f  mixtures 02 4-a-pelitylphenyl- 
4 *-n-ootyloxybenaotlts (8.0.53 with N-p-eyanobetnaylidene- 
p I-n-octyloxyaniline (On0aA). (Reproduced from rmf .26). 
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Mole percent of NPOOB 

FIG. 6.4: Phase diagram o f  mixtures of NPOOB with OH-EBBA 
(sys  tern I ) .  K stands f o r  the crys ta l l ine  phase. 
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Mole percent of 806R 

BIG.6.5: Phase diagram of mixtures o f  8 OCB with 40.05 
(system 11). K stands f o r  the crystalline phase. 
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Mole percent of PJPOOB 

PI@. 6.6: The entropy of the A-N t rans i t i on  of 
crystem I as a function of  compositicm. 
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FIG.6.7: Layer spacings of mixtures o f  NPOOB with OH-EBBA 
as functicms of (TAN - T). Phe numbers against 
different symbola indicate the mole percentage of 
NPO (IB . 
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pIG.6.9: Layer spacing p lot ted  against  compositf on for  
mixtures o f  8.0.5 and QBOOA. The spacings corre- 
spond t o  the temperatures represented by a dashed 
l i n e  i n  f i g .  6 . 2  (Reproduced from reE.26).  



FXG.6.10: Layer spacing (ti) and the r a t i o  o f  the layer 
spacing t o  the molecular length ( d / l )  Plotted 
against composition f o r  mixtures o f  system I. 



F10.6.11: Layer spacing (d) and the ratio af the 1.ayer 

spacing t o  the molecular length (d/k) plot ted  
aga ins t  cornposiiion L o r  inixtures of system I1 
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Mole percent of NPOOB 

PI0.6.12: The thermal. tlxpanslon ooeffiolent o f  the layer 
spaclnga of mfxturea o f  D1900B with OH-EE3EBBA at 
Ir,, - T 5 2.5". 
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lpI0.6.13: Sow frequency dielectric  constants (measured a t  
1592 HZ) of NPOOB as functions of relative temperature. 
m e  vertical  arrow on the temperature axis indicate8 im. 



BIG. 6.14 : Low irequency dielectric constants (measure8 a t  
1592 H5) of a mixture o f  90.2 .inole per cent of RPOOB 
with 9.8 mole per cent of a-EBBA as functions of re lat ive  
temperature. The vertical  arrow indicates Pa. 
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BI0.6.15t Low freyuenoy dielectric constants (mauured at 
1592 He) c f  a niixtwrr of 76.8 mole 5 of NM)OB with 
23.2 mole $ o f  OH-EBBA as functions o f  relat ive tempe- 
rature. The vertbal  .arrow indiaatee Tm. 
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26 "10 OHEBBA 

FIG. 6 . I  6: L w  frequency a i e l e c t r i c  constants(mea~ured a t  
1592 H Z )  of a mixture of 74 mole per  c e n t  of MPOOB w i t h  
26 mole percent  of OH-BBA as funct ions  of  r e l a t i v e  tempe- 
ra ture . ,  The v e r t l c a l  arrow i n d i c a t e s  TAN. 



72"Io NPOOB + 
28 "10 OHEBBA 

FIG. 6.17: Low frequency Bielectric constants (measured at 
1592 IIZ)  of a mixture o f  72 mole 7; of NPOOB with 28 mole % 
of OH-EBBA as functions of relat ive temperature. The 
vert ical  arrow indicates Tm. 



FIG.6.18: Low frequency diel.ectric oonslantt: (measured a t  
1592 Ha) of  a mixture of 67 mole b o f  MFOOB wl-th 33 mole % 
of OH-EBBA as functio:le of re lat ive tempe:rature. 'Phe 
ver t i ca l  arrow ia;~i.oates TAN . 
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F30.6.1'3t Low freyucancy d i d . % C t r i 6  eonatants (mmeured 
at 1592 He) of a mixture of 54.5 mole 16 of 
NPOOB wiW 45.5 nole psrcent of OH-El3M a B  

iuno tiona of relative temperature. !the, 
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fIG.6.20: Low frequency d i e l e c t r i c  cons t an t s  (measured 
a t  1592 H1;) of a mixture of 44.6 mole 8 of NPOOB w i t h  

55.4 mole $ of OH-EBBA as func t ions  of  r e l a t i v e  tempe- 
r a t u r e .  The v e r t i c a l  arrow i n d i c a t e s  TAN. 
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FI'I0.6.21: Low frequency die lectr ic  cronatanta (masure8 
a t  1592 ~ z )  of a mixture of 30 mole 6 of NPOOB with 
70 mole yb of OH-EBBA a s  functions o f  re lat ive  tempe- 
rature. The vert ical  arrow indicates . 
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BIG.6.22: Low frequency dielectric oonetants (measured 
a t  1592 Hz) of OH-EBBA as functions of re lat ive  tempe- 
rature. 
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6.23: Dielectric imisotropies of mixtures of  NPOOB with 
OH-EBBA as functions of relat ive temperature. The numbers 
against different symbols indicate mole peroentages of 
NPOOB and the arrows indicate TAN. 
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unitj.  ( I n  a p e e m a t  witti ~clonr, erer~ierr cbsclr*lntima1'~ 

anat lslorsatam with inexeaafw pereclmtagtr af CXH-BDBA. 

!&As i s  rpcinly be~murre ths pmbablllity sf brreaklng up 

of aatf psrrs le  2 cacjaoiatdanr M0wiaan gtm)OB moleaulabl 

inezvsure~r with inareomfalp peracrntaoes o f  C)H-mBA rmolsoultass. 

Qonasqueaf.ly, th. grw can azora egfeatLraly aonfri- 

burbr t o  t ,, . As oan he earrily area fropa tXra dfagrwr 

6.13- 6.22, e,, of ntlxt;ursa ip muah hllmt an 

addiDive l a w  wcmld have given (Jusb1e 6.3)* 'Eh. a, m l u e  

do@@ no$ al.we V Q E ~  muah beW\s.sn SPWB m d  ON-=&& and 

herrare does mot ~ofitribuit. such t o  the Beda t ion  o f  Oh@ 

a b ~ ) ~ %  zaf Lo &ma uait$fe ~rah @hew5 mjPUII wMah 

are gxwcrtsr tha one by d 3 *2@ A 





(Oomparleon af OralculrrrSFIa and observed vtnlwbs of 
e ,, cat lSgX - Ip = 5* for M ~ ~ O U S  &%we8 61 Syu tw f 

rc. 3 

2084 

a a ~ a  



agd f6,SP 4O,OS of nysfea Xf wMah i s  ololore to bhe 

1Sirax&nw of Ghe bBI browi$ lm boundary. ILM xe@ulto 

a l ~ ~  s h ~ a  i m  fit~ig.dr24 are b ~ i o a J y  r a i a S h ~  t o  

thosm fox tu olfkt3.a~ cpaapwftrlon o f  lap4an X. 

Pho dieleotsio disgerclti on wear meewed up t o  

$9 . In fi@. 6,294.99,  we have pls*lred the 

dieZectrio lore rY, ar f ia~Pi ion of frwuenoy at d i f f r  

and &%u drlrur+o w i t h  

9.B& 26s am3 4i9.5P of EsH-mDI. llor dhr reZLxOuce aon- 

talainglt 94.5$BPMB, ths m~~lkcwromnt8 i n  4th P atid A 

pluarrsla are @how reparapte;lgr (figa.6*2& aura 6.29 rcrrrpeo- 

tiue"ly), 

BC al l  *he aryatarrtrs @ k \ b k d i  t h e  ;pa& tsalur of 

6 decnaaes w i *  inaxe(OL10 @f %ewesotwo whtle t h r  

m1axa-t;ien f;Fe.iurncg (iR) given by drhe aserxSDnra ral~, of 

, inor@auear. The pw& m3w of kf', Booreaeeta relowly 

with teaprraWm ta 4hr I ghrrse, rn8, mare segaitPly i n  

We lt &wo, reaenfidlly r e f k c t i q g  %he *orirflon of 

aoLe-Qclcs pzot (t$, r e ,  a!, ) i n  $he a w e  of 

HWOB Jw shwm i n  i'ig.6.30 for a few teaopera%te@. 

btXus Taw i r e i ~ u a w g  p e r t  of" the p h t  Zie@ an a 



BIG. 6.24; Tenperature variat ions  of the low frequency 
d i e l e c t r i c  constants of a mixture o f  63.5 mole 56 of 
8 OCB with 36.5 mole 56 of 40.05 (measured at  1592 Hz). 
The arrow indicates TM. 
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Frequency ( H z )  

3'16.6.25: e;*, as a funct ion of  frequency f o r  NPOOB. 
The numbers against  the eymbols indicate  the 
temperatures i n  O C .  



Frequency ( Hz) 

FIG.fi.26~ t?:; an  a function o f  freciuency for sr mixture 
o f  90.2 mole par canb of IPO[B and 9.8 mole per cent  
OK OW-EBBR.. The numbera against the bymbols; i n a i c a t e  
the temperatures i n  .C. 



. .. ~ ~~ ~ ~ 
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NEMA1 IC .Sh fE(~ l ICA 
74 "1, N P OOB 

FIG.6.27: E:*, as a func t ion  of frequency f o r  a mixture 
of 74 mole $ of NPOOB with 26 mole % of OH-EBBA. 
The numbersagains t t h e  symbols i n d i c a t e  t h e  tempe- 
r a t u r e s  i n  OC. 



100 K 1000K 10,000 K 
Frequtzncy I Hz)  

B16.6.28: Frequency dependence of c:; at; variow tesuperaturea 
(indicated aga ina t  the symbols) i n  the nematic phase of  
a mixture of 54.5 mole $ of NPWB with 4.5.5 mole yb of 
OH-EBBA. 



Frequency i t-lz ) 

k'llD..6,29t Fxrrquency depenaence o f  e# at variuus temp* 
ratciran (lmlfo ~&..ct;cd again8 t Blf far en% symbol@) In 
the nmectlc /i pha:ie, of a mlxaucts of' 54.5 mole % 
of N*GBR w1t.h 49.5 uols 6 oL' &i-mUA. 



PIG.6,30: Cole-Cole p l o t  for E,,- ela ax at ion in the oaae 
of NPOQB. The numbers shown against t h e  various 
symbols i n d i c a t e  the temperatures i n  OC. 



~ ~ J Q ~ C O ~ Q ,  O h r e  are crbnoid.r&ble devfotZoB s1t 

hi@az Irryubmies. P h i r  r w u l t l ~ e  i n  yu J l t a M o e  

agrrrwat with aa aarU%r ah5y  on $&& appegotud by 

Bafm cr* and tndfootera a hir&h%r fra~ueaap sslaxr 

tioa. me latter ~ ' e m a t i o a  p ~ d ~ i b l y  br OW@ 

t o  bh. hi* f l r e ~ u u r ~ ~ p  rrhoulbw found I n  W e  e,,relrsrra%ion 

af 7411 sad 7 Om by BuP:1 et  iPl* ha@ b r a  &WE&- 

butiad by $!tea t~ @ p r s t i a l  mwiea2aUm wiSRln ehor$ 

cazng:e ~urBar.8 glroups oulQ h t a r  repcaauord i n  a numerioal 

oerlaulaeftsa oa the  bsasia t3f ia aodel ~ 3 j :  Brmfaan a63ti~11.~' 

az~zrcthar gotarEbXe 0s3.gin fox? the rho\ll&ar Utt@ i n  $he 

l ibra t ica i i l  &a4 reasllantrat;fsnal sotion o f  the tsfutsr 

vrraao digoXe aPamsnf oP the w%er g x ? ~ .  This rr~lfaxatlan 

fre.puenay lie@ ~BIQ ,-J 97 S%e aocrordinlif t o  mlasamcl.e 3191. 

'Phe h t t r r  aontribulrtola cs~n be a%pected t o  beeem more 

il?por@nt whea the orieolatZansdZ or4dsr garaiea.ter ds@raasea, 

an5 %Meed las oien be @@an i n  E&,b.SO, the  high ire~uttrrray 

d@vlatiiane iran Ohe aualoXraullar p lo t  a r e  &me obvlcuar 

st hf &her aaamperaWEurss. 

ba de@@rdbrd in caEirjptcr IP, the re&arslt&on Clm 

isi @$van bg the b$(rwtiot~ S~ m A %np(w/ltST) uhere 

tM 1/2nfR, w m q + % i a  %s t o t e1  ao%ivatlan ~~lergy 

&ere a Zo We nttmaicr gatentilrl, e(l 1s 8br aotivr;rtim 

rnex?r(jy due %kt ~ ~ B O O U ~  eifa'oata and A is er oom0ant. 



gggvoa a Uvls  Ska slope QE whish f e  the arraSva8ian 

encatg~r. A ploG 0f la SR vrr. far NPOOB irs given i n  

fi#,B.31 and Wtu octiPaCion energJe6 l a  A and I pkusces 

The valugs braadly sllreo w i t h  the@% oPtOak~Q by Batrr 

ar t  BLP* 34 

Eke QoZff-CoPs plot  Tmr @e aixetlre wlth 90.2% 

BPOMt3 i a  rahm Zn ifg.6.32. h a  p a  , +e~hua, i r ,  

aaUg2gRtXg Zowrs B R m  i n  puPe PPmB ( S & B ~ .  6.'1K)jr IPh. Oola,tr- 

Uole p l o t  am be bettes fL.bted to asrsai@koXota at 

hunpstraSures. But (110~iUwsbh beviotjlans are a m  at  

hl@;hcsr Cw.@erafwes ant4 at h&br irss&usaaiee. Tba 

sotimtfctn eaexgg (Zig1.6.9?5) i n  $he A ghaae doae not 

elrango moh ooagaared to a t  o f  pus* (-beb.bla 6.4) 

but; that; i n  Ohe I @am ehawa e m  Jn~~eklisl~,  

&st OoXs-Cob pplaba, for Wa ~lfxture wilbh 74s 

#POW arm @horn in fAg.6.34 and a m  Broadly ~ r a a i p l i l l x !  

f a  tholire ol tile ~ ~ @ v i a u  BBPflux81. Ilhu sa'tilvahtcja Prrurg 

(fi&,,6,35) of the A phase A6 ~ I i g M l y  M&%r $baa $hat 

ef 90.2& a&%tu~rs, while *hat Par the H phaarc 16 

oomidwabX~. In%a6idr tho #aktvalrion enar$y of the I 

gaPuiaa -8 the &w,eLm&.we (SBJOle 6.4) ~ O P  $hie ~ X ~ M X O  

whjt& ctarxaagondil t o  tb* aitti.mm la *e glns60 bs~nbart. 



BIQ.6.31: Plot of in FR against 1/T! i n  the uase of  
NPOOB where fR is t h e  frequency corresponding 
t o  st;, peak. The vertical arrow indicates  (P@. 



BI0.6.32: Gale-Cole plot for IS,, -relaxation i n  the: case o f  
90.2 mu1.e percent of HPOOB with 9.8 male 6 o f  OH-BBA at 
three different t emperaturea i n  'C. 



90.2" Io NPOOB 
9.8 "lo 81dEBBA 

3 i f ag:::altm:,:l f o r  s aufx1;ura of 
ki 

9b.2 ~ 0 1 0  ;it of ISPUOIl with %.& molr, ii, 02 ;II-BI3Ii. 

The v e r t i c a l  arrw indioatan PAN. 



Pf* Wt-4, B.WarBaodn, 3B. bePOhnml and B Oaasparoux, 
J.&r FQ1. @, GJ+4Q (1979). 



r f .  $Won smB X. Jsnoarjr , in n8vanaaB i n  Liquid 
QsyrfdU baaaroh and AJaplicraZbonc?a, EN. br $.a~~ar]E"ep.~pu~~on 
0 X i 0 ~ d  (JRBO) ~ 4 2 2 8 ,  

ArJ *&e(pdbePDW, J.Ye&t~"s~e%, J *Pr&le-nt @.rS.&k?~~y and 
A,wosla;p, J, de Pm. a, f?b (19Tc31, 



J 1 ~ l , a r a a ~ ,  msoi filer., a, &~o3  (*925). 



100 80 60 4 0 20 Q 
Mole percent of N POOB 

PI0.6.48: Composition-dependence of the re la t ive  
croe.8 over temperatures o f  the  conducti- 
v i t i e s  o f  mixtures of HPOOB w i t h  aA-EBBA 



boundimy, aatysoisarlly rzO lwsr tsmperatwes ( w e  ZabZe 

6.5). 99h iaaB fht the A-8 1I1Pawition i t s  r a w  vssk fir 
'kb eompoaiM@a ~orr@*;golrdiw %o tb asliniaun% in the A-l4 

Bclun&cnsy ronld blsao~ro ~kronger on eibhtx bAr12~ of thiia 

a@aposAti~a l t a  rmalJloctaS in the @ro@a aer  te~twaturcrs 

(ti!%) OEf the conduotirltgr adnaotrcjgr. Ae @sen tn 

fia.6.2r%, - 2&a shows a rftr~aw p ~ a k  fas Wa colagc 

lpE t l o o  e@1~msgondl~ q140g ( i h ~  aPntre\sr& irn the, A 4  bounctary, 

&$me the crmobicr Ulsa rrhmh ~oitm&e wber ilucdt.uetians 

eura vary straw 2n fbir, Baa. eve13 rjt ts*rpora0uuce@ fw 



FIG. 6.478 The ratio8 o f  the principal oonauctlvi t i e s  

uR a,,/uA o f  various mixture5 of NPOOB with OH-EBBA 
aa functions of! r e l a t i v e  temperatuzc. The first number 
srgulnc t each ~yrnbol. ie the mole peraerit;+;s of NEOGU and 
the second number the moan s p e c i f i c  conductivity 

9 x 10 (oh.  cat)-' at 76"U. The ~ P - C O W @  iNl ioate  TM. 



~rainly  beoau*. of  t he  peuliarr m g s  0 f  eha *..H boum3or~. 

dlurtthcrr, r a  mntloaed 113 ekrpter V, oR dsm&rs on fhe 

arstuss and osncbur&.ser$lltan of 1411a oooadwting fmpuxl t teatr 

th* velw ~f oEZ $ e ~ ~ ~ ) r a l l y  @afw up S f  %I& medi~1m h a  

h&@ow o ~ ~ n b u r ~ ~ i v i f g ~ ~ ~ * ~ ~  BW erondiuatbg Smp~dhPaa 

i n  o w  saraplea a re  ~~nknorn,  QM 221 f1&.6o47 wys W V ~  

giosa tRo +&usa of %her meion apeoffie mn&uo%4fiiretty 

rta4ist1, I! * (~*,/&)a" wwra L*/A 4blr rpfemtrke~l  para- 

maor of *he or32 urn b e ~ r a t a r d  irm tkls moeurcob vn2ue 

of the caqaoi$ame a%' $he mpty ask1 srnd l a  OZ1$ aearourb& 

aonduaCivi$y t P  dha aadbua is i n  t M  Sarotrolplu gherar, o r  .. a a (a,, + 2a,,)/rt tl SC i s  fn $he Pd p h ~ e r  X t  is a h a r  

thsrt BIQDB bat a anrah tnhi(sfier v d ~ e  ei 5 a m  OEt-mnA, tiho 

sairtwera hating itam lnhrrme&S~ate ralurrcp. 

Ma o m  szranotliae, a fow fe&(bu~e*: (i) Undwebbarndly, 

qR iaxlrr sore  ahbsig3.y i n  8110 cssw where fhe A-H *ran*$- 

t ian i a  aZ $is@$ W o l r  ahacbte$*r aolrmrad t n  @he cmes 

whcrrsa 1% b e  a raoonB ordax ntPCura. (i l l)  B O ~  a a d o  range 

of eclrrtlrooZtlw~ (baetwmn 76.rsP t o  44.6$ PPWE), aR verSlua 

ahowe a broad ~lniaow st - T r? 32*cand @tart@ -*as- -. 
a@ hbe tharpca~ektux~ &a Zowe~*d f ur.thor, *I@ 28s probably 

connaated wlth deox@e*s o f  fa t o  very lcw v~Pua@ fax? 





7L O/o NPOOB + 
26 '10 OWEBRA 

FIG.6.45: 'fernperatore variations o f  the prirmiperl conductivities 
of a ~ f x t u r e  of 74 mole per cent of NROQB with 26 mole per cent 
of OX-EBBA. The vertical arrow indicates TAhi. 



BIG. 6.44 r Temperature variations of We principal 

conduct ivl t iee  of  NPOOB. The vertical ar8:row ind i- 
cates TM . 



b~csonSag  atir ire a few dspp~eeio &@ova a@ A@ t o  

be expaabed 43b44 ( l o r  an latrobuo4lan r n ~  5dt~arnerlrion of 

om1iatr m@mMlr oa ocnriluativtty asP;acples o s  UauiQ 

otgettallar, isee obg~tsa: V). A@ d5awatacsd Ln the psovioua 

ahaptor, i n  ir$e A pbrrae Iam~ 0an flow mom eorsfiy i n  

$he plaraa 5 f  the layer@ FIB- pw@fl(ti(t~Jar to tha 

P ~ B ~ O I P .  1Eh.reiox6, the ooadurfAvlBy ga*gand$aulw te  

$he Birwdor ( Q ~ )  f s  @eaPttT thpa Oh* aanduotlvit& 

w a l l e l  $c CW d i r m t o r  (a, ) An *he A p h w .  a,, 
axh&b&ta, 'jump* a$ Q fox both 1S?OW (f&,B,44) at63 

tihe Poi%&- wj;th M*QC 1A1P041) (15&.6*46), %his &@ 6 ~ ~ d  

by the  fa#$ tbt A-8 Braneibion hare a S i r r t  order 

@hwcahar fn both esasaos (f5~.6,&).. r3n the @$bas 

W d ,  a*, lPorZlo slrerply up to  In  b.0 aaate ole fhe  

mix$we with 74P 11$00B aanil -XI 181*10 off l n  $he I 'Phase 

(iig.B,45), ralaar the A 4  l i s m ~ i t i o n  i r n  Zhfs. o ~ a  lr  

ilraord of saoond mdar aWasateE, Ca OhQ o t b r  ha%&, 

a, ma?i a6 nrpoo%hly aoraelr gM far oXT the a ~ o @ i $ i o a  

rs$urtied, Fkl@ dlfferencsa fa the vsrxSat1 oasr o f  a,, ud 

a, bar slremtg Wen disguardl i n  ahap$ar Q i n  t e m a  of 

Ohrr p e w a U o n  proosealr due $Q .the iamrXa$ i n  $ha A 

p h @ e  whioh aon%ributes tio e lowering o t  o,, . 

sat50 uR 6, ,  /'a, uu o h o ~  fo r  a l l  the rgtrtclaclri e a u a e q  



a,, in t hc  Y ~JIDM OQ@IQTO& %Q that in t he  A p b n r  

lea&# t o  ta Lower reitlvartLan W I D P ~  i n  Cha Sef$er 

pk;r*rr.s a d  (b)  pearslue &af&usnlas a$! s a i ~ o l r o g l a  

piaoLSnff @iZea.O6 h atre X $&@MI. 

JCnt3e.d ia UpaGhs 2 ,  $he omnllsrQ &ifisranan 

bntmea Ute aobivttbl~ln ener&gler of ths A a& N pha~sa 

oemre  Zor tihe nlxturn w l O h  74 mol. par om*  bi IOh"801Fb 

r~olLrrly brraelr rn Of  ?ha &OW vdue 1'13 the IB &an@ s Ilru*ha% r 

*a w e  Rave ~ . * 8  earLi6r (I&& .G.X2), Wkbhin ainOzam k&a 

$be asxilaw* %@emal ~Z~MIIW aotrff&ai.nQ QZ Zayar 

apwroiq. Am we bbhiaeunrb i n  ahspaor 1V, hi maah a 

oarz *he axrlootXopin J J ~ ~ & L Q ~  BIB l e a s  e i f e o t l r e  kt 

lmrrnix @he srafioRtXon anargg i n  t he  A plaaecr. This  

ocu2.d a lno  oon.trllpu%@ $a a reduoaiaa Sn tho diiiersnrsc 

i m  Ln*cltavrtSoa an*sgStt*a be$mr*n tZI. A snd W phssos of 

thtra rix%wnr. 

(r  1 dt&u&ivity Btudiasl 
*--*.. - _. . ...--_U 

Tba priacrigrrl aondua%%vitlea (a,, and @a) W f  

t t t ~ ~ s  r~l9~0b~~:i'b;~ttve o ~ l i l p o ~ % t P m ~  B F ~  &awn i n  fSlg.6. 

b .44 1 lj .46. (~a l s  haw naxawdrad, onn&cao.t;%wlx2t%ecoa i n  821 

Phtr syabtaaarr aentioacsd earAisr, buS w1.y t b c e  m p n -  

rnatotitve diaft.scuaa err& presents4 haze.) 



wotirsrtion ereaw in fb B phaes i a  S o m ~ t t  

Pop the nrlxrwe omm~yorobiw t o  tb asrlatsnuar i n  fbs A-8 

houn8&ry. &is, A@ pxo'bobLy a aomeawnoac. of marby 

errconr?l urctep A& .Itm~riai+~&on Pn *irr Oarr (f&g.is,b). me 

lf ghcrsa w 5 1 1  have awongt ewtloede lib ahor* rawer @rder 

in  thLs eats* wbicsh l e  refX@obQn &a tihs law aa82tatlon 

oea~@g of th t4 phlahrrrsa. 14 wa have dJLactueeed in ahaptsr X V, 

loyer'$nan(8 3arabs Zo a Zewurfnqt of e~lca &aUva.f;iaa emrar. 

w i f n  a-r byi~teulnr uiauwse8 la crPLar@%r IV. thr  

tac+s,fu uktfci~ (9aagg:Ier LR O ~ B O  team 02a0 am lwsr la 

Xtia A A,;pa@ t k ~ a  in tihe h @harP~r usApia 01 %hi@ 

&phenan@n,rtcan himrf~ lpcaalg diutauesrad i s  ohaptu: XV Sa terns o f  

(a) a r~lctanG WB)S)~F~ of MwarLt8 mef &%w¶danliE pnatarding t o  

trhiah the l W g @ ~  % @ ~ . p l t r C L t ~ ~ @  Y b l f i ~ $ & @ Q  ~f Qw ~ P ~ Y u @ = $  



mo%@auPas 

oontsibtbu0c alaao~$ enfflrely ta the obomed BSels~trl~ 

rehma3ior o f  *he pplx(iUl~"~t~. %hw th81 ~bflwtlQa inOx@dtfJO 

ln the sroltZveacS~~ enas?@ of "U1. ratxd\ors cPaaparzaQ t o  

ShaD o i  pwib BLBJ?ae?B #howl& b6 a,tPrZbuted Oc the for~p~~pFien 

pafre. %hi@ &n%em~%tcwt l a  slwo m~poasstibt 

far $ha Zarge mbw0Soa of %he rehsatlan ira~uanoy 

ttlilekE in Clzrs aiaWzus (oar *able 6.5). Zn order %o 

perrtkcipa%e In t&@ r s l ~ ~ a e i o n  procsars, aars % W m  maofeau;lla 

haa ta ettMr aarrry 9hfiha QE-mBh aaoI@aal@ lttlt?~ +waxdch i t  

tnw famed a noJ,~auSl3ht omf12@1; sr brgl+k &wlly Er D ~ P  thar 

@&re &3lur$he??, );4@ QaZcs-Oole ~ 1 0 % ~  8hww .t'h& w.l; Lower 

$rrrpora-tura@ thr minturars &&a%@ awy ILCPP~J f~o la r  o 

Ikbga rsXsJcxaS-iaa (Eig.B.36). 2 k ~ c  13% @hior$ r a q  e ocdrnr 

efbt?@$e fll 5WPClaB-QmBlb gaatca do n ~ t  la84 t s mg tatlifl 

tn the h i &  Smquea~y P Q I J S ~ .  & %PA Sempaa;e&kdrsd &4 

lnesreoscpd, B@M BIFO~-P~WIJB p&a arc  ame el wrd Zurlsnalyr, 

the orlsnap.atianar2 ord@r @lxr~)a@C;c.~r dalarpitarrte thus 

~l~-mtsmien%aclrn9a motion lo%ter vfb(lbXa 3n %b I&,, 
r.oaursmn* ant? the high ,he kuatmy h X i  i a  rwln 

ao%iaeorbZa. 



FI4.6.43: Plot of In fR ye. l / f  in the cam of a 
mixture of 63.5 mole per cent o f  Ei Om with 
36.5 mole For oent o f  40.05, where fR is the 
Smquenoy oorresponaing t o  e:', peak. 



PIG.6.42: Plo t  of in fR ve. I/IP i n  the case o f  8 OCB, 
where fR i s  the frequency corresponding t o  E:; peak. 

The ver t i ca l  arrow indicates Tm . 



sas-tiexr B1SpoL6 ~;aancPnP; &&i to  tha $otI&l dLp~?ols laa~~ont 

et2 the latoXeerule and @vea r i o r  %o a h&br peak value. 

LPha acaavo.kion ansrgbs aala~XerOefl frsm i n  JiR Wsr. 1/% 

p&c;%e (Ylgas.B,4.r? and 9,411) oaso l l r te8  in table 6.4 &ow 
with the ds%a o f  sgstea 1. %ho saaLrati on enmrgy ig 

the a p m o  is rrsnrcrllex than in I phonn in B OQrB 

&#o. Xa the am9 o f  She x&ftlPe of 8 Oegl w-l* 448.03 

(i1&,6,41) the 1301s-0oZe plo* ina o aeaioXrr~116 with 

tb obn$re 1gln$ ora tao e:, ax%# P i y  a* %@war *UD~D- 

xrait~ra~. AIC bigXle~ b i t r ~ c r a t u ~ ~ ~  the o$nICw r.E thra e i r m  

b r  # ? o  tier ~ Q Z W  tber $2, oxie wbkela ~ ~ S Q P P ~ Q S  P re1axa- 

Won Snvo?lvdng a i;listrlbutlon o f  reXuaLion %Ams. 4 1 

Ia$@e&, pplot of 38 SH v~a t/T (i$gyl.lS14J) &ma no* 

f ield s straight Zins lae La @&es rtdilass, bltO a 3fae 

cumnd auoh %h&t $ha ~a%hfoaiotl&tn @te@r@ whie r du r~ 0.43 eY 

rat tlrrj, Mshekt tawrxaltlrrsr in the A ghnas cmSllnuoualy 
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FIG. 6.41 : Cole-Cole plot  f o r  8 ,, -relaxation in  the  caee of  
a mixture o f  67.5 mole $ of 8 OCB and 36.5 mole S& 
of 40.05. Centre of the semicircle corresponding, 
t o  20.7'C l i e s  on the E:, ax i s  while t h a t  corre- 
sponding t o  78.8'C l i e s  below the E,', a x i s .  



FIQ.6.40: Cole-Cole p l o t s  for  &,-relaxation i n  
the case of 8 OCB a t  44.5'C ( o ) ,  65.1 'C ( 0 )  

and 70.7OC (x). 



Frequency ( biz) 

FIQ.6.39: st*, aa, ti funotion of  frequency for cn mixture 
of 63.5 mole % of 8 OCB and 36.5 mole $ of 
40.05. Ike numbers against the symbols indicate 
temperatures i n  'C. 



Frequency (Hz) 

FIQ.6.38: Frequency degenderlce of he, at various tam2e- 
ratures (inaicated againnt tha  symbol^) in the  case 
of 8 OCB. 



FI0.6.57~ Plot of i n  fR va. 1/!C i n  the case o f  a mixture 
of 54.5 mole $ of HPOOB an8 45.5 mole $ of OH-mBA, where 
fR 1s the relaxation frequency. The arrow indicates Tub 



PIG.6.36: Oole-Cole plots  for  e,,-relaxation i n  the aase o f  
54.5 mole 8 of NPOOB with 45.5 mole % of OH-EBnA drawn 
a t  ilif fcarent temnperaturss ('C) Indioated a ~ a i n a t  tho 
symbols. 



%he Oole-Box@ plat: i s r  s atxhb.ur* with 54.38- 

Wmm whiah I*  lotr re 6r& %be oowoaS4ion aosr#rt?ya3lt8iw 

t o  *ho mr&im t n  We 6-31 bowdarry i o  a9barn in fig.b.36. 

"Sh. 116 with la amlolnt le  1.. mu very a~:ooB iaakc%Oiw 

$bra% a eir@a rcshxafhoa ahlurxatarimse the tr?rblag%E@&nw 

lPhe Pmquanr~y o f  tiha e:, psiak at r*, Ma i. d 248 KlXs far 

the 54.9 $ Prixtuce while A t  ik% d 900 &Hr $o;c pure IJWOB1, 

"XYhQ aativatf on smlpgy Sa the A p h r o  he@ LracsocloeB 

o~intsidambly for %hi@. arlrf\u"e (IrLg.6.W. &&%a 6.4) 

00~0g(?~rd ta  %a$ pure irlPW. 

%$38 @la%:. ~f &@I~at%10 lan@ (e?, ',l W ~ ? R ~ R  tmyuanoy 

for 8 @ad btc Axtnrra wZ$h YI?i.l)d aaX 43.05 one whcwn 

Ln f i g @ .  6. M 6.39. 3Chc 6% ',@Qs vtalsle geniazally 

&@orease@ w l e k  imseees of %crm~srstws, axerept i n  the 

xaixtuxr. the @t peak &I% lonerell a f  th artuppercrboled temp* 

ruat;ur* a l  17.!JbC. We oannart rule out Zhe pbeatfbility of 

ia partial ~ f ~ s l u l l i ~ a b f o n  &ul?ing %ha experrfrult; i n  %hie 

~~~~ &@ 1 ~ ~ l @ X % a i a 3 n  &QQNBIM~(~S (by;) [ @ @ f i ( ~ ~ ~ n & i ~ ,  %to 

*ha pa& values of gwe 1 arf, mrious tsarpex?er%mcss ar* 

ZJo.E.eb Is3 t a b i e  6.9. Gola-GaZs plate  Ew them tyy8hg~11 

am tabam in i&@.6,4Q w& 6,4t. Xa 8 Om, the @ole- 

OaXe plats  ~@k~fQPPafe@~ F%ae peak F a u e  of 4*, i f r  

d 5 . B  ab tha kiowsttt; demarku&tur@ whhh i@ wBb lower 
that in BPOQB (9ag.6.30). %he lattmr crnatpm lkhe 





BIG.6.35: Plot of  in fR agaimt t / ! t  for a mixture of 74 mole $ of HPOOB 
with 26 mole 46 of OH-EBBA. IWe vert ica l  arrow indicates TdlJ . 





A1PeiFrarris-iicrw@81R E.Eegdir, F.Bandr%ks~; era& W, l X .  4s Jeu, 
Yeas ~ J B ,  s, GI-93 (1975). 
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