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Thepaperreportsresultsof theX-ray diffractionstructuralstudiesof liquid 1-phenylnaphtha-
lene, C ��� H � — C� H � at 338 K, with the useof MoK � radiationof the wavelength

�	�
�� 
�
���
����
nm. The curves of reducedradiation intensity were analysedby the reduction

methodof Blum andNarten. Experimentaldistributionsof X-ray scatteredintensitywere
comparedwith theoreticalresultspredictedby the proposedmodelof 1-phenylnaphthalene

molecule.Theelectron-densityradial-distributionfunction ������� ���� � � �"! # �%$ �'&�( #��*) wascal-

culatedandsomeintra- andintermoleculardistancesin liquid 1-phenylnaphthalenewerede-
termined.

PACS: 61.25.Em

1 Intr oduction

X-ray diffraction is a very efficient methodof studyingthe structureof matter in both solid
and liquid phase[1]. Recently[2,3] it hasbeenshown that the X-ray diffraction methodon
liquid mediaallowsnotonly determinationof interatomicdistancesin amoleculebut alsobrings
informationonthekind of interactionamongthemoleculesanddegreeof theirordering.In view
of theabove,anattemptwasmadeat structuralanalysisof liquid 1-phenylnaphthalene.Theaim
of thestudywasto acquireexperimentaldatafor structuralanalysisof intermolecularinteractions
in dilute binary solutionsof naphthalenenitroderivative-nitrophenyl in phenylnaphthaleneand
naphthalene.Resultsof the study concerningmolecularcorrelationsin liquid phasemay be
importantfor explanationof mechanismsof certainphysicalandchemicalprocessestakingplace
in suchsystems,e.g.diffusionor thermalconductivity [4].

Naphthalenehasbeenstudiedin threephases:gas[5], liquid [6] andsolid [7,8]. Thestruc-
turesof 1,2,3,4-Tetraphenylnaphthalene[9] andOctaphenylnaphthalene[10] have beenstudied
in thecrystalphase.However, 1-phenylnaphthaleneC +-, H. — C/ H0 (meltingpoint318K, boil-
ing point 598K) hasnot beenstudiedin theliquid phaseby diffractionmethods[11].
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This work reportsthe first studiesof liquid 1-phenylnaphthaleneperformedby the counter
methodfor the rangeof the angularmeasurementsintensity extendedto the valueof 2 =603 .
MonochromaticradiationMoK 4 enableda determinationof thescatteredradiationintensitybe-
tween 5 ,7698�: ;'< nm= + and 5?>A@CB 6ED"<GF�:HDIF nm= + .

The interpretationof the resultswascarriedout using the reductionmethod[12,13]. The
X-ray diffraction methodpermitteddeterminationof the meanstructuralparametersof liquid
1-phenylnaphthalene(the intra- andintermoleculardistances,theradii of coordinationspheres)
at338K. X-ray structuralanalysiswasappliedto determinethepackingcoefficientof 1-phenyl-
naphthalenemolecules.Thevaluesof thestructuralandphysicalparametersof liquid 1-phenyl-
naphthalenearecollectedin TableI. Phenylnaphthalenesamplesof 99%purity werepurchased
from Aldrich-Chemie(Germany).

TableI. Physicalandstructuralparametersof liquid 1-phenylnaphthalene( �KJ � denotesthe sumof the

atomnumbersin onemolecule).

Mean Mean
effective effective Macro- Molecular Mean

numberof numberof scopic mass electron
electrons electrons density density

per per
hydrogen carbon
atom LMON atom LMOP Q LM Q QSR Q

[g/cmT ] [g/mol] [el/nmT ]
0.650 6.335 108.000 108 1.085 204.27 345.5

2 Experimental

The intensity of radiation scatteredby a layer of the studiedliquid was determinedby the
transmissionmethodusinga typical X-ray diffractometeradaptedfor measurementsof liquids
[14]. Theangulardistributionof theX-ray scatteredintensitywasmeasuredby applyingMoK 4
( U =0.071069nm) radiationfor theangles6 3OV ; 2WV D";GX 3 at every 0.23 , where22 is thescat-
tering angle. The radiationwas monochromatisedby reflectionfrom the (002) planesof flat
graphitewith theangleof monochromatisationof Y =63 00Z [15]. ThescatteredX-ray intensities
weremeasuredby a VA-G-120 proportionalcounter(madeby Otto Scḧon, Germany) andthe
resultswererecordedby acomputer. Deviationsin intensitydueto instability thediffractometer
work wereof about1% in thewholerangeconsidered.

The studieswere carriedout with a specialcuvette with exchangeableplatesand closed
with 0.01mm thick foil windows,constructedin our laboratory[16]. Absorptionin thecuvette
windowswasneglected[17].

The cuvettewas connectedwith a flow-throughultrathermostateU-10. X-ray diffraction
investigationof liquid 1-phenylnaphthalenewas performedat 338 K. Temperatureinside the
cuvettewasmeasuredby aprobemadeby TestotermGmbH&Lenzkirch,Germany.
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3 Calculations

The scatteredX-radiationwasnormalizedto electronunits [e.u.] accordingto the Krogh-Moe
[18] andNorman[19] method.This normalizationwasperformedby approximatingtheexperi-

mentalcurve []\�5_^ for largevaluesof 5 to thetheoreticalcurvegivenby theexpression
`
acb +�d afe�a ,

whered a is theconcentrationof atomsof speciesg and e a is therespective atomicfactor, recur-
ring to thecircumstancethat for largeangles2 interatomicandintermolecularinterferencecan
beneglected.Oscillationsof theexperimentalcurve [h\�5_^ neednot be taken into accountthen,
andtheexperimentalintensitydistribution curvecoincideswith thetheoreticalone.Normaliza-
tion of the experimentalcurve of intensitydistribution is performedby taking into accountthe
correctionsfor uncoherentradiation[20].

Normalizationwasalsoperformedon thebasisof a comparisonbetweentheareaunderthe
experimentalcurvegivenasafunctionof []\�5_^�5hi with theareaunderthetheoreticalcurvegiven

by:
`
acb +�d a e a 5hi , where 5 6kjmlonqpsr 2ut'U . For the liquid studiedthe following normalization

relationshipwasobtained:

v `
w
, [h\�5_^�5 i%x 5 6

`
ayb +

w
,
e ia \�5_^�5 i%x 5hz (1)

in which
v ` is a normalizationcoefficient and e�a \�5_^ standsfor atomicscatteringfactorsex-

pressedin electronunits[21].
Beforenormalizationof theintensitycurve,correctionsfor thebackground(air scatteringand

noisecounter)[22], polarisationof theX-ray beamreflectedby thesampleandmonochromator
[23], absorptionby a sample[24], multiple scattering[25] andanomalousdispersion[26] were
applied.

For a givenatomiccompositionof a scatteringstructuralunit, thecurveof intensityof inde-
pendentscatteringcanbeobtainedfrom tabulatedatomicscatteringfactors[27]. Theshapeof
thiscurvedependsonagivenscatteringstructuralunit. In thecaseof liquid 1-phenylnaphthalene,
thedefinitionof astructuralunit canbemuchsimplified[28].

Theexperimentalvaluesof scatteredradiationintensitywerecorrectedby thecomputerpro-
gram[29] accordingto thescheme:

[ 6 [�{ B"|O} [�~H� P } [�������� }�� �O�
(2)

where [ { B"| is the experimentallyobtainedintensityof scatteredradiation, [ ~H� P - intensityof
incoherentradiation, [ ������� - intensityof multiple scattering,

�
- apparatusbackgroundand

noiseof theanalysingsystem,
�

- polarisingfactor, and
�

- absorptionfactor.
Theinterpretationof theexperimentalresultswasperformedby themethodof theelectron-

densityradial-distribution function(EDRDF)calculatedfrom theequation[30]:

`Q b +
`
� b + L

� Q j�l�� iI� � \ � ^ 6
`Q b + L
� Q j�l�� i�� ,�� ;��l

w
, 5�g%\�5_^��%���]\ } Y i 5 i ^ nqpsr \�5 � ^ x 5 : (3)
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In Eq.(3)thefunction g%\�5_^ is definedas:

g%\�5_^ 6 [ {�� \�5�^�t�� }
�%�
e iQ \�5_^

� i \�5_^ z (4)

where [ {�� \�5�^�t�� is the experimentallyobserved total coherentintensityof scatteredradiation
peronestructuralunit, ���

e iQ \�5_^ denotesthetheoreticalindependentscatteringon atomsof one

structuralunit, � \�5_^ is a sharpeningfactor, oftenwritten in theform: �%�
e Q or ���

e Q t �%�
R Q

and

�%���]\ } Y�i'5hi�^ is a convergencefactor, with coefficient Y 6�X?: XG� . Themeannumberof electrons
in a unit volume(1 nmT ) is givenby theformula[31]:

� ,96 x �o� DIX = i + Q R Q t%¡¢z (5)

wherex is themacroscopicdensityof theliquid, �o� - theAvogadro constant,
R Q

is thenumber
of electronsin the £ -th atomand ¡ - molar mass (seeTableI). Thesummationin Eq. (3) runs
over all atomsof the molecule:

Q L� Q 6¥¤ P L�¦P �§¤ N L�¦N where¤ P and ¤ N arethe numbers

of carbonandhydrogenatoms,respectively, in onemolecule, L� P and L� N aretheaverageeffec-
tive numbersof electronsin theatomsof carbonandhydrogen.Themeaneffective numberof
diffractingelectronsasfoundfrom theintegralaverage:

L� Q 6 D5 >A@qB } 5 ,
¨�© ª¬«
¨�­

� Q x 5hz (6)

where 5 6§jmlonqp®r 2At'U , ; 2 the angleof scatteringand U the X-ray scatteringwavelength. The
calculationshavebeenperformedfor a finite rangeof 5 valuesfrom 5 , 6¯8?: ;G< nm= + to 5 >A@CB 6DI<GF�:HDIF nm= + .

The leastmeanintermoleculardistanceswerefoundfrom theVoigtlaender-Tetznerformula
[32]:

L° 6²±�:³±"F tG5 >A@qB } X�: X'F²´ r µ·¶*: (7)

The correctingfactor”0.03 [nm]” for molecularliquids hasbeenfound empirically [32]. The
maximumexperimentalerrorin determinationof EDRDFwasestimatedto be ¸ 3%. Themean
leastinter- andintramoleculardistancesweredeterminedwith thefollowing accuracy: for X�:HDº¹
L� V X�: ; nm: » L��6 ¸ X?: XGXºD nm, for X�: ; V L� V X?: F nm: » L�S6 ¸ X?: XGX'< nm, for L�E¼½X?: F nm:» L�¾6 ¸ X?: X�DIX nm [33]. Computertechniqueswereusedto minimisetheeffectsof experimental
errors,uncertaintiesin thescatteringfactors,andterminationerrors.X-ray diffractiondataof the
studiedliquid wasanalyzedby Renninger-Kaplow programpackage[29].

4 Results

Thenormalizedangular-distribution function []\�5_^ (where 5 6·j�l¦nqpsr 2ut'U ) of 1-phenylnaphtha-
lene(Fig. 1) is characterizedby two generalmaximawhich arecorrespondingto intermolecular
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interaction.Thefirst maximum,at 5 +?6ED";�: X'X ¸ X?:³D"X nm= + , lessintense,is relatedto thedistance
of L° + 6¿X�: �'; ¸ X?: X�D nm,betweenmoleculesandthenext one 5 i 6EDIF?: FGX ¸ X�:HDIX nm= + is relatedto
thedistanceof L° i 6¿X?: <G<�D ¸ X�: XºD nm. Thepositionsof the 5 + and 5 i maximawerefoundusing
theLagrangepolynomialsmethod.Small-anglescatteringresult(X 3 ¹ 2 ¹�F 3 ) wasextrapolated
to theorigin of thecoordinatesystemusingasecond-orderfunction[29].

Fig. 1. (a) normalized,experimentalcurve of angulardistribution of X-ray scatteredintensity. (b) total
independentscatteringcurve in liquid 1-phenylnaphthalene.

Usingtheexperimentalvaluesof []\�5�^ , presentedin Fig. 1 andEq.(2), thevaluesof g%\�5_^ , so
thetotal functionof thestructure,werecalculated.By thereductionmethod[12,13],thefunctiong%\�5_^ which is an importantcomponentof the Fourier integral in Eq. (3) canbe separatedfrom
thetotalvalueof intensity[ {�� \�5�^�t�� . In orderto employ thereductionmethod,thefunction g%\�5_^
which is now referredto asthe total structurefunction mustbe redefinedandexpressedasthe
sum:

g%\�5_^ 6 g�>o\�5_^ � g�À?\�5_^�z (8)

whereg�>o\�5_^ is the molecularstructurefunctiondescribingthe scatteringby a singlemolecule
andg�À?\�5�^ is thedistinctstructurefunctionproviding theinformationaboutintermolecularcorre-
lationsfrom theexperimentaldata.Themolecularstructurefunction g�>O\�5_^ calculatedfrom the
equation[34]:

g > \�5_^ 6 D
a e%a \�5_^ i ��� a¬Áb

Q e a e Q �%��� }o� a Q 5 i nqpsr \�5 � a Q ^5 � a Q : (9)
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In Eq. (9) the symbolsg and £ denotesummationover stoichiometricunit;
� a Q 6 +imÂ a

Q
, Â a

Q 6
\-» � a Q ^ i ,GÃ 0

denotingtheroot-mean-squarevariationin thedistance� a Q betweenpairsof atoms

[35]. Thecalculatedmeanamplitudesof vibration (Â a
Q
) for 1-phenylnaphthaleneareshown in

TableII. Thenumberingof atomsfollowscommonusagein organicchemistry.
Atomic scatteringfactorse P , e N , e P?N werecalculatedaccordingto theformula[27]:

e nCp®r 2U 6
Ä
acb +

Å a ����� }EÆ a nCp®r i 2U i � v
(10)

usingthe Å a , Æ a and
v

valuesdeterminedby Narten[28].

Fig. 2. Curve A (continuousline), theexperimentalstructurefunction Ç¦È $ Çh& . Curve B (broken line), the
molecularstructurefunction ÇÉÈ�Ê $ Ç�& calculatedaccordingto Debye.Curve C (dottedline), subtractionof
thecalculatedcurve B from thecurve A, Ç ! È $ Ç�&"(_È�Ê $ Ç�& ) .
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The valuesof g�>o\�5_^ from Fig. 1 have beencalculatedfrom the Debyeformula (9) for the
proposedmodelof 1-phenylnaphthalene,which is shown in Fig. 3. Molecularparameters� a Q
(TableII) have beenfitted by theNarten’s method[28], assumingthat g�\�5_^�Ë	g�>o\�5_^ for 5ÍÌ <GX
nm= + .
Table II. The valuesof parametersof 1-phenylnaphthalenemoleculemodel applied in Debye formula
Eq. (9). Atomsnotationthesameasin Fig. 3 (ÎºÏ � denotesthe root-mean-squarevariationin thedistance��Ï � betweenpairsatoms[35]).

Typeof intramolecular Intramolecular Mean
interactions distances amplitude

C — C andC Ð�Ð%Ð C � a QOÑ DIX =�T [nm] Â a
QOÑ D"X = T [nm]

Ci — H 110 7.7
C + — Ci 136 4.6
Ci — CT 141 6.1
C + — CÒ 142 4.7
C + — C +q+ 154 4.8
Ci Ð�Ð%Ð C+q+ 230 6.7
C + Ð%Ð�Ð CT 243 6.2
C+�Ð�Ð%Ð C+ i 254 7.3
C +ÓÐ%Ð�Ð CÄ 280 5.6
CÔOÐ�Ð%Ð C+q+ 290 8.0
Ci Ð�Ð%Ð C+ i 325 8.8
CÔOÐ�Ð%Ð C+ i 340 9.2
C +ÓÐ%Ð�Ð C0 370 5.8
CT Ð�Ð%Ð C+q+ 375 10.0
C+�Ð�Ð%Ð C+ T 384 10.6
C + Ð%Ð�Ð C/ 422 6.3
C+ Ð�Ð%Ð C+ Ä 434 11.3
C. Ð�Ð%Ð C+q+ 435 11.3
CÔ Ð�Ð%Ð C+ T 446 11.6
CÄ Ð�Ð%Ð C+q+ 450 11.7
Ci Ð�Ð%Ð C+ T 451 11.7
CT Ð�Ð%Ð C+ i 465 12.3
C.OÐ�Ð%Ð C+ i 480 12.5
Ci Ð%Ð�Ð C. 483 5.7
Ci Ð%Ð�Ð C/ 503 6.1
C0OÐ�Ð%Ð C+q+ 506 12.8
CÔOÐ�Ð%Ð C+ Ä 510 12.9
Ci Ð�Ð%Ð C+ Ä 516 13.1
C/OÐ�Ð%Ð C+q+ 525 13.3
CÄ Ð�Ð%Ð C+ i 535 13.5
C0 Ð�Ð%Ð C+ i 574 14.3
C. Ð�Ð%Ð C+ T 576 14.4

(continued)
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Typeof intramolecular Intramolecular Mean
interactions distances amplitude

C — C andC Ð�Ð%Ð C � a Q Ñ DIX =�T [nm] Â a
Q Ñ D"X = T [nm]

C/OÐ�Ð%Ð C+ i 585 14.6
CT Ð�Ð%Ð C+ T 594 14.8
C.OÐ�Ð%Ð C+ Ä 635 15.6
CT Ð�Ð%Ð C+ Ä 656 16.2
CÄ Ð�Ð%Ð C+ T 670 16.4
C/OÐ�Ð%Ð C+ T 690 16.8
C0 Ð�Ð%Ð C+ T 698 17.1
CÄ Ð�Ð%Ð C+ Ä 730 17.6
C/ Ð�Ð%Ð C+ Ä 755 18.2
C0 Ð�Ð%Ð C+ Ä 776 18.7

Themolecularfunctionof structureg�>¦\�5_^ wascalculatedby theDebyeformula (9) for the
Braggangle2 varyingfrom 0 3 to 603 . Thecoursesof thedependenciesg%\�5_^ , g�>O\�5�^ and g�À?\�5�^
areshown in Fig. 2.

Fig. 3. A modelof 1-phenylnaphthaleneC ��� H � – C� H � moleculestructure.

Fourier analysisof the function 5§g%\�5_^ yielded the function of radial distribution of elec-
tron densityshown in Fig. 4. Their positionscorrespondto the mostprobableinteratomicand
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intermoleculardistancesin the liquid studied. Thesefunction bring the informationaboutthe
differencebetweentheobservedandtheaveragedistributionof electrondensity[1].

Fig. 4. The electron-densityradial-distribution function ���?� � ���� � � � ! # ��$ ��&Ó( # � ) for liquid 1-phenyl-

naphthalene.

In liquid 1-phenylnaphthalenethe presenceof the coordinationspheresof intermolecular
ordering[36] wasestablished.Subsequently, therangesof thespheresandcoordinationnumbers
(TableIII) weredetermined.Coordinationshellsaredelimitedby minimaof EDRDF[37].

Table III. The rangeof coordinationspheresand the meannumberof moleculesin eachspherefor the
studied1-phenylnaphthalene.

Sphere Range[nm] Numberof molecules
1 st 0.305— 0.735 8.1
2 nd 0.735— 1.160 27.2
3 rd 1.160— 1.630 54.7
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5 Discussion

In this work the experimentaldata 5�g%\�5_^ (Fig. 2, curve A) werecomplementedwith theoret-
ical dataof the curve g�>O\�5_^ (Fig. 2, curve B) to the 5?>A@CB valueequalto 140 nm= + . The ob-
tainedcoincidenceof thesetwo curvesprovesthat theproposedmodelof 1-phenylnaphthalene
molecule,andin particulartheinteratomicdistancesin themolecule,is correct.In this situation
the EDRDF (Fig. 4) wascalculated.The function of the radial distribution of electrondensity

jml�� i `Q Õ � L� Q ´ � � \ � ^ } � , ¶ is, accordingto Eq. (3), determinedby theintegral,

;m�l
w
, 5·g%\�5_^������Ö\ } Y i 5 i ^ nqpsr \�5 � ^ x 5

calculatedby thenumericalSimpsonmethodfor X V L� V ; nm at astepof 0.005nm.
The EDRDF is chargedwith a certainerror following from the applicationof the integral

Fourier formula derived for infinite limits of integrationto an experimentalsituationin which
measurementsareconductedin a finite rangeof argumentvalues.Replacementof the Fourier
transformfrom Eq. (3) by the properintegral in Eq. (6) implies the appearanceof additional
oscillationsfor X×¹ L� V X�:HD nm. Thesemaximahave no physicalmeaningandareonly a mathe-
maticaleffect,a consequenceof theapproximationsapplied.

Thesizeof a 1-phenylnaphthalenemoleculeis 0.94nm (length)

Ñ
0.36nm (width)

Ñ
1.18

nm (height). On the average,it takes a volume of Ø =0.3126nmT , whereasan incrementof
themoleculevolume[38] is Ø =0.2098nmT . Thepackingcoefficient of moleculesin liquid 1-
phenylnaphthaleneis Ù =67%.Dueto thesizeof the1-phenylnaphthalenemolecule,Fig.3 which
canbeevaluatedfrom thevanderWaalsradii of carbonandhydrogenatoms,thefirst six maxima
of theEDRDF, Fig. 4, shouldbeascribedto theinterferencesinsidearespectivesinglemolecule.
Themaximafall within therangeX?:³Dº¹ L� V X?: j nmandtheirpositionscorrespondto thedistances
betweenthe following atomicpairs: Ci — H = 0.110nm, C + — CÒ = 0.142nm, C + — C +C+ =
0.154nm,C+ Ð�Ð%Ð CT = 0.243nm,C + Ð%Ð�Ð CÄ = 0.280nm andC+ Ð�Ð%Ð C0 = 0.370nm.

Thesubsequentmaximaof theEDRDFcorrespondto themeanintermoleculardistancesin
the liquid studied. The positionsof the maximaof this function (Fig. 4) correspondingto the
meanleastintermoleculardistancesaredirectly relatedto the main maximaat the function of
intensity distribution. According to the datafrom Fig. 1 and Table II, the intensity distribu-
tion for liquid 1-phenylnaphthaleneshows two maximacorrespondingto intermolecularinter-
actions.Thefirst of them,for 57+ 6ÚD";?: XGX nm= + , correspondsto the intermoleculardistanceofL° + 6kX�: �ºD"j ¸ X?: X�DIX nm, calculated[32] from Eq. (7). The secondmaximumon the intensity
distribution curve at 5 i 6SDIF?: FGX nm= + , correspondsto L° i 6ÍX�: <'<�D ¸ X?: X�DIX nm. This maximum
shouldbeattributedto intermolecularinteractionsconsideringits high intensityandthe factof
theoccurrenceof EDRDFmaximumfor L� . 6¿X?: <G<'X nm(Fig. 4). In therangeË X�: j V L�A¹·;?: X nm,
the functioncanbedivided into threeregionscorrespondingto threespheresof intermolecular
ordering.

Themostprobablesimpleconfigurationsof neighbouringmoleculesin theliquid in question
canbeexaminedby fitting thepositionsof themaximaof theEDRDFto thedistancesbetween
the centresof the neighbours,resultingfrom their van der Waalsmodels.Suchmodelscanbe
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constructedon thebasisof thebondlengthswithin themoleculeandthevanderWaalsradii of
C andH atoms.

6 Conclusions

Theappliedmethodsof measurementsandcalculationspermitteda determinationof the mean
structuralparameters(the inter- andintramoleculardistances,theradii of coordinationspheres,
thecoordinationnumbers)andlocalorderingof themoleculesin theliquid 1-phenylnaphthalene.
Theuseof short-wave radiationfrom anX-ray tubewith a molybdenumanodepermitteddeter-
minationof the3 spheresof intermolecularordering,that is thesupermolecularstructurein the
liquid studied.

Theappearanceof distinctmaximain theangulardistribution functionof X-ray scatteredra-
diationandelectron-densityradial-distributionfunctionobtainedfor liquid 1-phenylnaphthalene,
indicatesthepresenceof theshort-rangeorderingin liquid 1-phenylnaphthaleneup to adistance
of about2.0nm. In this rangethreespheresof intermolecularorderingweredistinguished.The
maximaon the EDRDF in the rangeX�:HD_¹ L� V X?: j nm areattributedto intramolecularinterac-
tions. The threemaximacorrespondingto theC — C distancesappearat 0.142nm, 0.243nm
and0.280nm for themoleculestudied.Thesedistancescorrespondto thosebetweenthecarbon
atomsin theortho, meta andpara positionsin thenaphthalenering. Themaximumassignedto
theC — H bondcorrespondsto thedistance0.110nm within thering. Themaximain therangeX�: j V L�Û¹SX?: � nm, areinterpretedasdueto intra- andintermoleculardiffraction,whereasthose
for L�Ó¼�X�: � nm aredueto intermoleculardiffraction.Theseresultscanbeinterpretedin termsof
asimplemodelof localarrangementof molecules,whichprobablycanbevalid for a largerclass
of molecularliquids, i.e.weaklypolarmonosubstitutedderivativesof naphthalene.

Thevaluesof L� . =0.550nm and L� Ô =0.620nm determinedprovide the informationaboutin-
termolecularspatialconfigurationsin the liquid studied. The maximaof EDRDF at L� Ò =0.930
nm and L� +�, =1.420nm bring the information about the differencebetweenthe observed and
the averagedistribution of electrondensity. The packingcoefficient of moleculesin liquid 1-
phenylnaphthaleneis approximatelyconstantin all coordinationspheresandequalto 67%.This
valuefallswithin therangeof k valuesacceptablefor theliquid phasesubstances.Theseresults
are also consistentwith the valuespresumedin the conformationalstructureinvestigationof
1-phenylnaphthaleneperformedby empiricalandsemi-empiricalMO-LCAO calculations[39].

Theapproachproposedin this papergivesa gooddescriptionof intermolecularinteractions
in liquids andis ausefulX-ray methodfor theiranalysis.
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