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SPECIFIC RETENTION VOLUMES FOR C,-C,, ALICANE SOLUTES IN THE 

SERIES OF HOMOLOGOUS qz-ALKANES, WC,,, +Cz2 AND n-Cm AND 

SQUALANE , 

INTRODUCTION 

Although the major emphasis in gas-liquid chromatography (GLC) is on 
quantitative and qualitative analysis, increasing use is being made of the technique 
for physico-chemical studies, particularly solution thermodynamicsl-li. 

Frequently the choice of a suitable stationary phase in GLC depends on the 
activity coefficients of the compounds to be separated, the best separation of com- 
pounds having similar boiling points being achieved with a stationary phase which 
makes the relative activity coefficients as far removed from unity as possible. 

It would be an advantage, therefore, if stationary phases could be selected to 
carry out a required separation without recourse to excessive experimental trial <and. 
error. A promising approach to such stationary phase selection is by the study of 
solution thermodynamics4~ ‘9 lo. However, before such a procedure can become 
reliable, data must be obtained for a wide variety of systems, so that relationships 
between stationary phase properties and performance can be used with confidence. 

As a first step in studying the solution thermodynamics of systems encountered 
in GLC, several workers4-7*g have determined specific retention volumes. The present 
work sets out to obtain specific retention volume data for aliphatic hydrocarbons in 
the carbon number range C, to C,,, on the hydrocarbon, stationary phases, squalane, 
WC,,, WC,, and wC,~, over the temperature range, 80 O to 120 “C. 

The data obtained are compared with those determined by other workers when 
available, and the degree of reproducibility between different workers examined. 

Few earlier references have included a closely related series of n-alkane solvents 
and frequently single temperatures have limited the usefulness of the results. In 
addition, the inclusion of a range of a-alkane solutes, WC, to WC,,, permits application 
of the retention index system of Kovjts. 

THEORETICAL 

The specific retention volume, V,, is obtained from experimental quantities by 
the equation : 
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where 
Fc = corrected gas flow rate measured at ambient temperature, Tm “K 
t = time between “air” and sample peak maxima 
7f?J = weight of stationary phase in column 
i = compressibility factor, 

Ps = inlet pressure 
$0 = outlet pressure 

( PO - p13,o _---- = 
PO ) correction for partial pressure of water vapour in flowmeter 

at T,noK. 

The specific retention volume is related to the partition coefficient I<, defined 
as the ratio of the weight of solute per unit volume in the liquid phase to that in the 
gas phase, at infinite dilution, by the equation: 

273 I< v, = -- 
TP 

(2) 

where 

P = density of stationary phase at the column temperature, T, “K 
The solution thermodynamic data which may be derived frorn specific retention 

volumes (paper pending) may be outlined as follows: 
The partition coefficient may be related to the activity coeffkient, y”, of the 

solute in the solvent at infinite dilution, taking the pure solute liquid as the standard 
state, by the expression: 

RT 
l~=p------ 

where 
MY*po 

ll!f = molecular weight of solvent 

PO = vapour pressure of the solute at the column temperature, T “K 
R = gas constant 
This expression assumes ideal behaviour in the gas phase. 
Since 

VUTP I< = --) 

273 
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(4) 

Thus the activity coefficient may be determined from the specific retention 
volume without a knowledge of the density of the stationary phase at the operating 
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itenm~~p~~~~tiunn~.. lEoa rmox~-Sxull bclkuviour in the gas phase, so may be replaced by the 
ti~za~ciil&.. lkllorp;ae~-ea,, W&WXC Ong,acikies~ are, not available corrections may be made to 
TF UN>- lIn~iilmg sx3C0lrmdl T!z%iial.ll coe%cients.. 

A ~~UMIDI%XZ~ erlf ~o~lkers ~JEIIU~ discussedl2-1” and usedis 39s this method. 
Tllxe a&ikiiQ- coefffkkr~t may be, expressed in terms of excess partial molar heat, 

.&BY, ‘fnlttlr7oJp~“,, Lll.W,, andI free* energy,. A:@‘, of solution, by the equations : 

~~~(p.E = /J~jyl.E - ~~~/~J~. (5) 

J(&ya? z A’TAkJYap 

cd hnl iTa,. - &y-/r 
-- = -- 

all7 W’TZ 

TiTdhme 
p!r”f = tie aucrtiiv3ty eoe%cienuh corrected for gas phase imperfection. 
TLIDIKE ~TSZCSS lpa&iiaJ mn~okur heat of solution can therefore be obtained at infinite 

dliillunttiicorlm ffko~ tilh~e gra~ulliiermtt ol’ a plot of’ log r”f against I/T. Inserting AHE and ~“,f in 
e~m~.~,,d.S~c;;urm lbechthimedl r;ea~~fOranly value of T. 

‘lIlbe llueaB co& .soJkmtiion~,, AlA7~,, may be, obtained from the gradient of the plot of 
ncoig: AK a@uiilm~~ n/T,, siionce 

(7) 

T0m~ au%iiviitia_ ~o~B%~ijen~h data may a&o be analysed in terms of Miller-Guggen- 
iiNn EVERET-P and 

laboratory (Fig. I). 

.Eg.. n.. c';;urmiicr~~sti~~~ allikguamn~.. (i-4)1 Bimss. cylhder, I.D. I in., wall I/IG in., length z ft., packing 
z0-3pc~ mwrz+lln wkiimtrrrm suuU@h~tia:. (1Il3$ l&atss~ cyl’ind’er (similar dimensions to A), paclcing 30 mesll 
o~c.%.iinl;ull~~ azlhww~~~ll.. ((C]) IBkra~ts; @iklea~ (Isame diameter as A (a: B but length I ft.), packing I/S in, 
crlbkmx&~ tfWiim&~s~~ ~UeeIl,, 80) EUWC&,. gauze tlmgs.. CD3 On/off valve. (E) Negrctti & Zambra precision 
cnowtio~ll wulla-w,, Type R n&z. ((IF)) Ciqqer sp?ikJ,. kngtli G ft. (G) Mercury manometer, (H) 0-30 p.s.i. 
~iKdbm*tDJ pincs~me giamgw.. ((II)) Ihmjixtiicm31 pmt.. (clXV)~ Reduction valve of gas cylinder. 
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Carrier gas 

Dry, oxygen-free, nitrogen was controlled by a Negretti and Zambra precision 
pressure regulator and needle valves. The pressure difference across the column was 
determined with a mercury manometer and the gas flow measured by a thermostated 
soap-film meter. The outlet pressure was atmospheric at all times. The pressure 
differential was measured to & 0.1 mm and over a period of 4-5 11 remained constant 
to within -+: 0.5 mm. The flow rate was found to vary by less than I YO over a similar 
period, and the error in a particular flow rate, which was determined before and after 
each sample injection, was 0.2 %. 

Thernaostat 
The thermostat was an electrically heated oil bath, the oil being circulated from 

a Colora Ultrathermostat. The temperature of the columns was determined by mercury 
in glass thermometers, which had been calibrated at the National Physical Laboratory. 
Fluctuations in temperature of the order of -J_- O.OIOC were observed as short-term 
effects over a period of 4 to 5 min. 

Station,ary g!dzases and $m_$aration of $acking 
The stationary phases used were +z-octacosane (WC,,), squalane, ?z-dotria- 

contane (+C,,) and n-hexatriacontane (WC,,). WC,,, WC,, and WC,, were obtained 
from the Aldrich Chemical Co. Ltd. and squalane from the British Petroleum Co. Ltd. 
The n-alkanes were purified by recrystallization from ethyl acetate and isooctane. 
Purities were determined by high-temperature GLC. Table I contains purities, 
densities, and density temperature coefficients for the stationary phases. 

TABLE I 

STATIONARY PHASES 

AZkalae 1vl.p. 
(“Cl 

clp/clr 
(g/wtzpC) 

W-C,, 

Squalane 

WC,, 

W-C,, 

>99.5 61.5~61.9 0.7796 -0.000615 
((31.6”) (Go0 to IOOO) 

>99.5 - 0.7710 -0.000G4g 
(80.0°) (8o.oO to IZOO) 

>99.9 Gg.5-Gg.7 0.7816 -0.0006224 

(7o.3? (70*3O to 140°) 
=-99.0 75,8-70.2 0.781g -0.000G13 

(75O) (74.G” to 100’) 

The support used throughout was 70-80 mesh non-acid washed Chromasorb G’ 
(Johns-Manville Co. Ltd.). Before use the support was dried under vacuum at 150~ for 
5 11. The stationary phases were spread on the support by the technique of dissolving a 
weighed amount of material in a volatile solvent and forming a slurry with the support, 
followed by evaporation with gentle rotation. The solvent used ‘was redistilled 
spectrosol grade cyclohexane. The amount of stationary phase on the support was 

l J . J .‘s M support has similar properties. 
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determined by triplicate soxhlet extractions with cyclohexane. The liquid loadings in 
all cases was 6.3 to 6.4 o/o wt. 

Cohna9as 
Columns were constructed from stainless steel tubing 0.42 cm I.D., 160 cm long, 

which had been thoroughly cleaned. Connections were made with standard com- 
pression fittings. The columns were packed by pouring in the packing while vibrating 
the tube and the weight of packing accurately determined. The column was then 
wound into a spiral 13 cm diam. and 3 cm deep. Peak efficiencies were about 2,000 
plates. 

SanajhJe injection and sana$de size 
The sample to be run was drawn into a IO ,ul Hamilton syringe up to the 5 ,ul 

mark and then the syringe barrel emptied, 5 ,~l of methane were then drawn into the 
syringe. The barrel of the syringe now contained solute vapour and methane. By 
injecting small samples of this mixture, r to 2 ~1, extremely small samples of solute, 
plus an internal “air” peak marker, could be introduced on to the column. Injections 
were made through a self-sealing silicone rubber septum. Sample sizes injected by this 
method were in the range 1.0 to 0.1.10-3 pl. 

Detector 
A hydrogen flame ionisation detector was employed. The outlet of the column 

was led directly to the tip of the detector jet by small bore, 0.01: in. I.D., tubing. By 
this means the column efYluent passed to the detector rapidly and with a minimum of 
diffusion taking place. The detector standing current was of the order of 2.10-12 A, 

this value rising to 6 l IO -12 A as the ‘temperature of the column was raised to 120~. 
The detector was connected to a Vibron Portable Electrometer Type 37l3, the 

input of which “floated” above earth at a polarizing potential of 120 V. The amplifier 
output was fed to a Leeds and Northrup, o-5 mV,-recorder, time for 
Rection being 0.25 sec. 

Errors due to chart shrinkage and non-synchronous movement 
drive were found to be negligible. 

Sohttes 

full-scale de- 

of the chart 

The solutes used were obtained from the British Petroleum Co, Ltd., and are 
listed in Table II with their purities. 

EXPERIMENTALPROCEDURE 

To establish whether methane gave reliable values of apparatus hold up volume 
in the temperature range So”- 120X, corrected retention volumes, T/n”, for methane 
were determined at two flow rates, at SO’, xoo” and 12oOC. Table III contains the 

results, which show that Vn” for methane is essentially independent of flow rate and 
temperature, indicating that sorption of methane by the column packing is negligibly 
small. 

To minimise errors arising from loss of stationary phase from the column, the 
following procedure was adopted: The column temperature was set at 80°C and a 

J. Chvomalog., 30 (x967) 344-35G 
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TABLE II 

HYDROCARBON SOLUTES AND PURITY IN MOLES o/o 

Solute IJrwity Solute Purity 

wPentnnc 

12-I-Iexane 
z-Mcthylpentanc 
3-Methylpentanc 
z,z,-Dimcthylbutanc 
a,3-Dimethylbutanc 

wX_Ieptanc 
2-Methylhc.sanc 
3-Mcthylhexanc 
3-Ethylpcntane 
z.2-Dimethylpentanc 
2,3-Dimethylpentanc 
2,4-Dimcthylpentanc 
3,3-Dimethylpentane 
2,2,3-Trimethylbutane 

~Iz-octane 
a-Mcthylhcptanc 
3-Mcthylhcptanc 
3-Ethylhexanc 
2,3-Dimethylhcxanc 
2,5-Dimetl~yll~exane 
2-Methyl-3-cthylpcntanc 
2,2,4-Trimethylpcntanc 
2,2,3-Trimethylpentanc 
2,3,3-Trimethylpcntanc 
2,3,4-Trinictl~yll~entanc 
2,2,3,3-Tetramcthylbutnnc 

99.99 

99.99 
99.97 
99.8 
99*99 
99.97 

99.83 
99.ss 
97.8 
99.57 
99.72 
gs.0 
99.4 
99.96 
99.99 

99.9s 
99.0 
98.0 
$3.0 
99.8 
99.95 
99.0 
99.96 
99.3 
99.3 
99.77 
99.9 

,wNonane 
2,2-Dimethylhcptane 
2.2,5-Trimethylhexane 
2,2-Dimethyl-3-cthylpentane 
2.2,3.3-Tetramcthylpentane 

wDccane 
2,3-Dimethyloctane 

Is-Unclccanc 

rr-Do&cane 99.97 

99.91 
99.55 
98.9 
99.87 
99.94 

98.4 
98.0 

99.99 

TABLE 111 

CORRECTED RETENTION VOLUMES FOR BIETHANE 

25.00 14.52 SO 

3X.54 14.56 
25.29 14.42 100 

31.51 14.68 
28.87 14.50 120 
35.29 14.37 

sample containing jz-pentane, gz-hexanc, qt-heptane and N-octane run on the column 
at three different flow rates, three to four separate injections being made at each flow 
rate. The column temperature was then raised to IOOOC and a similar procedure 
followed, except that the sample also contained n-nonane. Finally, the column 
temperature was increased to IZOOC and the procedure repeated with the sample now 
containing qz-decane as well as Iz-nonane. By this method, nine to twelve accurate 

J. Chrorrrn~og.. 30 (IgG7) 344-356 
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SPEClFIC RETENTION VOLUMES FOR ?2-NONr\NE ON 7Z-DOTRIACONTANE AT 120°c 

Corrected 
j9ow rate 
(77az/7ni?a) 

28.87 172.74 
= 72.44 
172.44 

35129 I72.47 
172.29 
171.80 

4.4.97 172.12 
I 71 .go 
171.59 

Mean 172.20 

values of the specific retention volume were obtained for the normal alkancs up to 
+clecane at 120 “C. 

The specific retention volumes of other solutes were then determined by 
obtaining relative retention data using the normal alkanes as internal standards. The 
specific retention volumes were calculated from the mean of three values of the 
relative retention determined separately, and the mean of the nine to twelve values of 
specific retention volume for the standards. 

Table IV contains specific retention volume data determined by this procedure 
for gz-nonane on gz-dotriacontane at IZO”C, where the maximum variation from the 
mean is 0.3 %. 

RESU1.TS 

The specific retention data are contained in Tables V-VIII. The partition 
coefficient, I<, may be derived from the equation: 

The value of Q is given at the bottom of each column of data, such that the partition 
coefficient for any of the solute-solvent systems studied may be readily obtained. 
Also at the bottom of each column of data are values of b, i.e. the slope of the plot 
logT/, against solute carbon number, for the n-allcanes. The slope b may then be used 
to compute retention indices, I, from the equation: 

where v,, is the specific retention volume of a solute and r/g~ the specific retention 
volume of the reference gz-allcane solute, containing N carbon atoms, and 
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TABLE \- 

SPECIFIC RETESTIOS VOLUMES-_)I-OCTACOSANE AS STATIONARY PHASE 

Hydrocarbotr 80.0% IOO.O°C 120.0°C 

351 

a-Pentanc 25.19 16.41 1x.16 

2.2-Dimethylbutane 35*=4 22.S3 - 

2,3-Dimethylbutane 45.6s 28.68 18.39 

2-Mcthylpentane 46.11 28.68 IS.49 

3-Blethylpcntanc 51.46 32.57 - 

rr-Wcxane Go.67 30.1s 22.92 

2.2-Dimcthylpcntane 7G.00 
2,4-Dimethylpentanc 78.55 
2,2.3-Trimethylbutanc 86.79 
3,3-Dimethylpcntane 102.5) 

2,3-Dimethylpentane 114.8 
2-Nethylhexanc 106.5 
3JIethylhcxane II&G 
3-Ethylpentanc 127.1 
w-Heptane 142-4 

45.07 
- 

53.35 
02.29 
05.14 
Go.83 

66.03 
- 

78.70 

75.59 
103.G 
- 
- 

- 

133.3 
- 

x27.3 
130.2 
- 

138.1 
165.5 

28.41 
- 

34.97 

40.03 

39.68 

37.44 

40.14 

46.76 

46.45 

2.2,4-Trimcthylpentane 132.6 

2,2,3,3-Tetramethylbutane 155.3 
2,5-Dimethylhexane 178.3 
2.2.3:Trimethylpcntanc 200.9 

2.3.4-Trimethylpentane i2G.g 

2.3.3-Trimethylpcntanc 245.1 
2-Methyl-3-cthylpentanc 243-o 
2.3-Dimcthylhexanc 239.5 
o-Methylheptanc 245.1 
3-Ethylhexane 263.9 
3-Methylheptanc 261.2 

w-Octane 330.9 

46.08 
GI 45 
- 
- 

- 

77.54 
- 

72.36 

73.54 
- 

75.25 
93.04 

2,2,5-Trimethylhcsanc 

2,2-Dimethylheptane 
2,2-Dimcthyl-3-cthylpcntane 

2,2.3.3-Tctramctliylpcntane 

w-Nonane 

145.3 
X91.4 

- 

273.9 

357.1 

2,3-Dimcthyloctanc 

w-Dccane 
551 

755 

81.59 
- 

- 
- 

1S3.S 

280.2 

363.6 

w2i’nclecanc 720 

,wDoclccanc 

- 
- 

416 
540 
- 

- 
- 

- 

- 

- 

- I427 

Conversion factor Q 0.9916 I .0310 I .0686 

6 value 0.373 0.337 0.307 

J, CIwowralog., 30 (1967) 344-356 
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TABLE VI 

SPECIFIC RETENTION VOLUMES -SQUALAr;E AS :SF#‘iDBQXAIRY FIA~IFJ 

Hydvocaubon 80.0°~C lToo./o %z Lr.mLfa, “(C 

n-Pcntane 25.73 a63 a II trJQl2 ” 

z,z-Dimethylbutane 35.35 - - 

z-Mcthylpentane 44.93 29.45 
3-Methylpentanc 53.7x 33.:95 - 
w-Hexane ‘6X *as 3 5.:9.3 22&m 

2,2,3-Trimethylbutane 
z,3-Dimethylpentane 
2-Methylhexane 
g-Methylhcxane 
n-Heptanc 

‘90.57 
I d5:gg 
107.s 
IV.5 
r42;g 

- 
- 
- 
- 

~5.. a i7 

2,2,4-Trimcthylpentane 
2,2,3,3-Tctramethylbutane 
2,5-Dimethylhexane 
z,3-Dimcthylhexane 
2-Methylheptane 
3-Methylheptane 
12-Octane 

X35.4 
189.1 
zS.5.3 
243.6 
246s 
263.3 
330.2 

- 
- 
- 

a w&5 
azmg..z 
n3J-2 
a65...3 

- 
- 
- 
- 

- 
‘go..~g 

wNonane 
2,3-Dimethyloctane 
+Dccane 

- 
- 

350 
,525 
,735 

wUnclccane - - 7% 

wDodecanc - - 

Conversion factor Q 
b value 

0.9969 u.:o35,7 U”0Jzzjj 
0.3680 0.330,7 0..~oajl 

DISCUSSION 

The specific retention volumes fol ilqd~octiou~s iiun xqn-ndkun~ llwawe ltxwn d&&r- 
mined over a range of temperatures by vti~ou~ wodlwa~s~ zxandl ;a~ caonrm@~m lkdxacetmn 
these data and the data obtained Bn &is work mn:ay be nrm;a&e %wltne~ ItRue UwmnI 
employed correspond. Table IX contains da&a fior a&i~plln;altiic (oc~rnnrlpr@~~~& iitrn ttl!ne! uza&xo~rm 
number range C, to C, at So “C. The (data idue tie BKJEWEI@~ xweme .IU& ~~lI~It&iun~ dliir@&I& 
by GLC, but by an entrainment 4x&..n~qute (wnn~e~e (GUC o~as nn4 ttco, la~ana@~ If&c 
entraining gas stream, The ‘data ‘of D~sirs AND I~WAN~D(DN~ me rrnrstt .H&cfl~ (CKM.UII~~R~ 
with the other data since the t’emperatare huz &eiis (case RVW %r’“(e, 

Although the sample ,of results is WZUI.IM, :stt;atisd~ca~U ~an~.I&iis &ME ilmexenn QZJIJI&UU co,nntt 
using the data for the ~z-alkL~es. Table X ~ontl;Juxs (95 ‘% co(~nnl~5~dl~ean~c Mik ff(o~ ltlb~e ~~WUUI 

J. Clwomalo.g., 30 (x967) 344-356 
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TABLE VII 

SPECIFIC RETENTION VOLUMES--?2-DOTRIhCONTANE AS STATIONARY PHASE 

353 

80.0°C Ioo.o”c 120.0°C 

wPentane 23.55 15.42 10.83 

2,2-Dimethylbutanc 32.44 21.16 - 

2,3-Dimethylbutane 42179 26.50 - 

a-Methylpentane 42.12 27.28 17.85 
3-Methylpentane 49.38 30.41 19.97 
wHe.xa.ne 5G.89 34.04 22.41 

2,z-Dimethylpentane 
2.qDimethylpentnne 
2,a:,3-Trimethylbutane 
3,.3,-Dimethylpentane 
2,3;-Dimethylpen tane 
2-Methylhexane 
3,-~lethylhexane 
3:-Ethyl’pentane 
+Weptane 

70.57 42.02 
- 42.64 
81.37 47.82 
95.89 - 

105.7 60.67 
108.9 57.07 
108.6 G1.4G 
1IS.G 66.79 
132.8 73.52 

- 
- 
- 
- 
- 

34.60 
37.50 
- 

43.55 

2,.~,4~Trimethylpentane 122.4 69.61 - 

ZZ,.T, 3,3.-Tetramethyl butane 170.6 96.31 5Gq77 
2, g-Dimethylhexane IG5.9 go.14 52.31 
2,,2,3,-Trimethylpentane - 102.1 - 

2,3:,4-Trimethylpentane 210.7 - - 

2,.3:, 3-Trimethylpentane 22Q.7 123.5 71.30 
2-Metlxyt-3-ethylpentane - 120.3 GS.GI 
2..3;-Dimethylhexane 220.3 118.0 66.94 
a;Methylheptane 228.3 I 1g.G 68.07 
3:-Etliylhexane 245.2 128.8 72.14 
3-Methylheptane 242.9 127.3 72.29 
wOctane 305.1 I 56.5 87.22 

2,.2-Dimetliylheptane 
2,.2-Dimethyl-3-ethylpentarie 
2,.2.,.3:,3,-Tetramethylpentane 
w-Nonane 

72-Decane 

?2-‘Unclecane 

w-Doclecane 

346 
- 

219.7 
- 

- 

- 

- 

- 

197.2 

254.4 
331 

GQG 

97.66 
- 
- 

172.2 

- 

- 

335 

657 

1281 

Ccnwersion factor g I .0026 I .0424 I .0804 

bs val;ue 0,372 0.336 0.295 

_. 
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II ocoq 

- 

n 6.59 
- 

n s_scJ 

20~36~ 

- 
-- 

- 
- 

35-26 

35-55 
38.03 

dm-03 

- 

52.83 

-ll7-7a 
- 
- 

66.23 
6532 

dm -95 
- 

66.33 
65-60 

sn_g3 

~0)‘_.gi 

92-39 
naM3!_6 
H36L2 

mQr,_a 

3x9 

%w 

1253 
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TABLE IX 

COMPARISON OF SPECIFIC RETBNTION VOLUMES OBTAINEDBYVARIOUS 

Squalane stationary phase at 8o°C. 

355 

WORIiERS 

Solacte This wovk Ref. rG Ref. 2 Ref.17 Ref. r8 Ref. 4 Ref. rg 
-- ._---- 

?t-Pcntane 25.73 26.0 24 25.1 27-3 24.7 25.1 

z.z-lXmethylbutane 35.38 36.2 36.1 

2-Methylpentanc 4G.93 49.8 

3-Methylpentanc 53.71 56.G 

n-Hexane G1.28 63.9 62.5 Go.7 G4.1 61.7 Go.7 

3-Methylhexane 117.5 I23 

+Hcptanc 142.9 I.50 I45 145 I48 14-2 144.4 

3-Mcthylhcptanc 2G3.3 278 

92-Octane 330.2 347 330 339 334 334 339 
.- 

liear in which data 

werepublished I966 IgG3 IgGo 1gGo 19G3 IgGI 1958 

- 

95% CONPlDENCB LIMITS AND PRECISION 

Solarte 95% C.L, fov Precision 
wean 

-______-- - 

lL’C$ 25.33 f -1.06 1.13 

71-c,, G2.13 f 1.32 2.78 

r?-C, 145.6 & 2.3 6.5 

?Z-C" 335.9 -f 5.5 15.0 

_-..__-- __ ..- 

values. Analysis of variance indicates, at a 5 o/o level of significance, that there is a 
real difference between the means of results for different laboratories. However, by 
inspection of data in Table IX it seems probable that the results of LITTLEWOOD~~ and 
BURNETT~~ are causing this by giving, on average, higher values than the others. 

From the residual mean square, an overall. estimate of precision has been 
calculated, i.e., the value, which would be exceeded in only one case in 20, by the 
difference between results from two laboratories for any one sample. This was found to 
be 0.0447 m, where ucz is the mean of the data for a particular rt-alkane solute. Table X 
contains the separate precisions. 

The above analysis indicates that there is a substantial measure of agreement 
between workers, which is encouraging when account is taken of such factors as 
varying origin of solutes and solvents, the probable differences in sample sizes and the 
different apparatus employed. 

J, CImma.tog., 30 (IgG7) 344-356 
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A sinrniJar co~rngarison for the gz-alkane solvents cannot be made since there is 
innsufident data iin the literature, but a comparable order of precision could be 
arntid~ltedl_ 

The authors wonkI hike to express thanks to A. B. LITTLEWOOD, Esq., for 
v&nabk co~~peratio~n in scrutinising the data tables. 

Xtt-tterntion~ continues to, be drawn to the need for reliable physico-chemical 
~~hntiorn data to be derived by gas-liquid chromatography (GLC), for comparison 
aviti those derived from classical (static) procedures, to assist in the establishment of 
a nrnore u.seffunI soIlntion theory and, more immediately, to assess accurately the se- 
Ilectivity off GEC .sliatioaary phases. 

A procedure based o,n a specially constructed gas chromatograph is used to 
determ&ne s-c retention volumes for thirty-five pure n-alkane solutes (C,-Cl,) in 
ptnre +axltaccosanne, ~AIotriacoatane, n-hexatriacontane and squalane at So.0, 100.0 
ankle IZO.UBT. Con~~garisons are made with earlier work, where there is an overlap 
((squnA.nne))~ i.rn order to assess the reliability of the data. 

Data ffor the cor~versio~n of the specific retention volumes to partition coef- 
fkienfts; and to MovBts’ retention indices are provided. 
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