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INTRODUCTION 

Polyphenyls are a class of compounds the use of which is very promising as moderators 
and coolants in nuclear reactors. 

Some esperimental work has appeared in various recent papers on the chromato- 
graphic separation of polyphenyls. The separation of isomeric terphenyls on alumina, 
fuller’s earth, silica gel and charcoal has been studied by HELLMANN, ALIIXANDER 
AXD COYLE~ and by WEST~. 

BARRERA~ has carried out some separations of terphenyls by chromatography on 
acetylated paper using the technique described by SPOT~WOOD~. Good separations of 
mixtures of diphenyl and nt-t.erphenyl are, however, not possible using the procedure 
described by BARRERA since for diphenyl & = 0.64 and for ggz-terphenyl RF = 0.66. 

The present paper describes a chromatographic method for separating diphenyl 
and isomeric terphenyls on untreated paper. 

EXPERIMENTAL 

Stclfiho9tntion of ~oly$d~enyE nh?ac7es 

0.25 g of polyphenyls are mixed with 1.2 ml of concentrated H&SO,, (d = 1.84, Merck 
analytical reagent grade) and heated in a thermostat at 30” for 4 h. The mixture of 
sulphonic acids and excess sulphuric acid is diluted with distilled water, poured into a 
volumetric flask and made up to 25 ml. 

Puefiaration of the solvent 

The solvent is prepared by mixing N-butanol, methanol and 3 N aqueous solution of 

(NH,) &OS, in the volume ratio 4: 3 :2. Some solid ammonium carbonate crystallizes 
out on mixing the liquids, and is eliminated by centrifugation. 

Clt7omatogvaj?d~ic tecknipe 

The chromatographic separations were carried out by the ascending technique on 
23 x 53 cm strips of Whatman paper No. 20. 

The solution for the development was put in a glass chromatographic chamber 
31 x 21 x 38 cm 20 h before the introduction of the strips. The strips were then 
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developed with $he solvent for 4~ h at room tempera&u.re ((zoo. After develwt._ 
the strips were dried at 70” in an air oven for 30 m&n, and pyed WirtEa 0-1: ah a.~cu$boIj~~ 
solution of methyl red, diluted in the volume ratio H:S wiUh @-hati buf&zr at pH y_ 

The present method of separation ta.!kes advantage of tie dif&ent su.Iphouatio~~ 
velocities of diphenyl and the isomeric &rpbenyZs pB&pdieb the abo~-mentioned es- 
perimental conditions. 

On sulphonation for 4 hours at so” a rni.x&arre of mono- and d&&phoxnic acids 5s 
obtained (u&z. $-diphenyl-disulphonic, s-terpheny&~~~o~~~suIphonic arnd -&sar.IpbonGc, 
m-terphenyl-monosulphonic ,and -disuilphonic, $5-t~heny~-monosunphotiC atids], 
With different sulphonation times and &f&rent temperatures the cozup~~5ti~~n ofE * 

Diphonyl 
z 

100 I-Z 
Iso s 

o-Terphenyl 50 4 
50 5 

100 13 
I50 5 

m-Tcrphenyl 50 4 
50 5 

100 I-5 
=5o 5 

+Terphenyl 
,“: 5” 

100 I-;5 
‘150 5 

Not found 

mixture of sulphonic acids is also different. At rso” all the disdpbonic acids axe formed, 
In this case the chromatographic separation QS Q-, mz-, and j!j-terphenyI is not ~CBSS&~L 
Table I shows the results obtained under various sdpbaaation condit.ion.s_ In Table II 
the composition of the different commercial and s~ynthctic tiw of poly~benIt&, 
used in the present work, are given. 

’ Figs. I and 2. show some paper-chromatcgrapllnic separatior~~ Good stzpaxati~ 
and readily discernible spots ‘are obtained from mixtures containing, as Rower limits, 
the quantities of each component ,given in Table III, 

The sensitivity of detection for every suilphornic acid useful for the identikati~ 
is shown in Table IV. 

When higher polyphenyls (8quaterphenyls~ qtiquephenyls] are present, one 05 
more spots with J?JF < 0.23 are obtained, and thus do not interfere with the caxnp 
nents of the mixture sought. 
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TABLE II 

COBCPOSITION OF THE POLYPHENn MIXTURES USED FOR TRE PAPER CHROMATOGRAPHIk SEPARATIONS 

SynIketic tnixturl?s from 
$UYificd co?n~ounds 

Santaax R Santawax OMP 
(Mossunto) % % 

% tMmGYto’ 
% 

DiphenyL 
o-Terphenyl 
m-Terphenyl 
p-Terphenyl 
wigh-boiling fraction (quater- 

phenyl. quinquephenyl, 
triphcnylene. etc.) 

1 I 32.95 30.77 31.76 
9 5.73 30.57 32.54 

55 :“, 30.53 32.69 3.97 
15 a3 30.67 5.65 31.71 

IO-20 I - - - 

TABLE III 

PRACTICAL DETECTION LIMITS OF THE COMPONENTS 

The limits for separntion (readily discernible spots) are given in weight percent of the mixture. 

CoW@YUUd u& % 

Diphenyl 
o-Terphenyl 
m-Terphenyl 
p-Terphenyl 

0.5 
6 

2 

TABLE IV 

SENSITIVITY OF DETECTION 

Comfmund sensirdvily 
Y 

Diphenyl (as disulphonic acid) 
o-Terphenyl (as monosulphonic acid) 
m-Terphenyl (as monosulphonic acid) 
P-Terphenyl (as monosulphonic acid) 
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Fig. I. Paper chromatography of diphcnyl, o-, m-, and fi-terphcnyls and of a synthetic 
(via the sulphonic. acid derivatives). 

FRON 

.I,; START - 

Fig. 2. Pap& chromatography of 
.’ /m 

‘,, . ;,,, ,,,. a.,‘, ,, ,. .‘, 
I, ,~’ ‘- _. ‘. 

i 
SANTOWAX R 

Santowax 

0 

DIPHENYL - 
DISULPHONIC ACID 

Dare-QUATERPHENYL- 
. 
WONOSULPHONIC ACID 

orfho *meto -fERPHENYL- 
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HIGHER POLYPHENYLS 

mixtur& 

R (via sulphonic acid derivatives). 
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SUMMARY 

A new paper chromatographic method for separating diphenyl and o-, W-, and p- 
terphenyls is described, in which the mixture of polyphenyls is first sulphonated un- 
der controlled conditions. 

The migration velocities of the various sulphonic acids are different, and good 
separations are obtained by paper chromatography. The acids are located on the 
chromatographic strips by spraying with an indicator. 
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