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Agalyeie of Diphenyl-Terphenyl turee b 8 Chroma &

Phyeical and Chemical Properties Unis
Orgsnic Remctors Growp
Atonics Intersatiensl

A gas ehrosatographio method has been developed for the gquan~
titative deteraination of dipbenyl, ortho-, meta-, and para-
terphenyl in various erganic cooclaat mixtures. !‘o technique ia-~
volvee relating the componeat peak heighte to the peak height of
an added internal etandard after determination of the appropriate
calibration factors. Tue method bas been successfully wsed in
the anslysie of both nnirradiated and trreadiated coolaat unmn-
ing up to &0 per cent NBR (Migh lothr nuuu).

Ingtruse (128

The inetrumeat used: for the develepaent of this notboe Y‘.'
an especially modified desigu based on the Loe Kngineeriag
Chromat-0-Flex and ia now availadble aa the Nodel 1X from She eom-
pany. Any gae chromatograph eapadle of stadle eperstioan at 300°C
with comparable seasitivity and equipped with a back-flush attach-
sent could be used fer the amalysie desorived. The Model 1X ia-
strument is illustrated in Pigure 1. 7This instrusent uses a fils-
seat-type four element detestor placed in the colusn oven. The
column oven 48 a forced sircvlatien air bath type with a door epen~
ing out of the fremt panel. Strip-type dase load heaters (300
watt) oontrolled by a variadle autotransforser are located oa
either aide of the oven lining. A trim load coil-type heater
(250 watt) ia placed in the air bath Just deyastrean from the
eiroulating fan. 7The detector and ocolumn are snclosed by vertical
bafflea which serve the dual functiens of direoting air bdath edr-
culation and of shielding the detestor aad seluas from trim heater
irradiation. The fromt baffle is removadle and gives acosss to
the epace cocuwpied by the detector and column. A resjstance-duld
slectronie temperaturs controller having preportiosal~dend plus
reset reeponses ie used for ovem temperatare control. PFigure 2
is a sectional) view of She oves sboving the losation ef u:or
eomponents and oirculation pathe.
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The detector circuitry is conveational. Bridge balance is
ostablished by the use of coarss- and fine-zero potentioameters.
The applied voltage is varied by m=eans ol a rbeocstat in series
with the detector bdridge circuit and the batteries which are ueed
for the detector supply. A step-tyre attenuator (tornnry from 1
to 243) adjusts the signal input to a 1 millivolt recorder.

The carrier gas flow path aplits just downstream f{rom the
pressure regulator. Each streas then pasaes through a sintered
zetal flow restrictor. One stream flows through the reference
side of the detector to the atmosphere. The other stream flows in
series through the hypodermic ssmple vaporization block, the
¢olumn, the sample sids of the detector, and to the atmosphere
through a eample outlet-fitting located on the ‘front panel.

Sample injection is ucco?gsinhod by the use of a hypoderaic syringe
(Boc%-’n Liquid 3ampler) through an 1/8-inch thiok silastic
29a1(3), Wneu necessary, the columa is Bask-flushed by conaecting
the reference stream outlet to the sample stream outlet and re-
noving the silastio injection seal from the sample vaporisationm
block. A flow diagram of the instrument is shown in Figure 3.

Columsn Preparation

Weigh the proper amounts of Aplezon (") ang 30 - 60 wesh
chromasorb{3) (weight ratio 114 for 20 per osnt immobile phase).
Dissolve Apieson L in ethyl ether, add chromasorb, and evaporate
the gshor with mixing. (¥acuum evaporation using & Rinco evapora-
tor(®) {s conveniont.) Sieve dry saterisl to 30~ 50 mesh and load
iuto a 2 meter stainlees steel column (1/4-ineb O0.D.) waing an
air-operated vidrator to insure absemoe of voids. (2 meter colusn
requires a%out 20 gm. of packing.) Plug eads of colusn with glase
wool, bend, and mount coluam in ohromatograph. Flush columm with
heliua (ca 100 ml/min) for about thirty minutes and dring caromato-
graph to operating temperaturs. (If coluan is lefs st 300°C cox-
tinually, tailing will start to develop in about two to thrwe
woesks whica will necsssitate a column change).

Operation Conditions

Coluan Temparsture 300°C

Immobile Phase 20K Aplesosa L on 30-60 Nesh Chromasord
Helium Flow Rate 87 mi/min (30 peig)

Deteotor Filament Voltage 10 volts

GColumn Length 2 netera
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(2) Becksan Instrumeats, Pullertom, California:

(3) Dew Ceraiag Ba. 50 Silicone Rubber

(4) Jemea G. Biddle Ca., 1316 Arch 3t., Philadelphia, Pennaylvavia
(3) Jobns-Maaville Co., Mauville, New Jeresy

(6) A. 8. Aloe Co., St. lLouis, Missouri
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Determipat . on of Calibretion Factors

Accurately weigh about 75 mg diphenyl. 290 mg crtho-.:erphany),
250 mg triphenylmethane (as internal staondard), 150 mg meta-
terphenyl, and 50 mg pera-terphenyl into a 10 ml volumetric flesk,
add tetrahydrofuran, swirl until solution is complete, and dilute
to mark. Stopper flask with rubber serum cap, mix thoroughly,
and chromstograph at least 3 - 0.02 ml aliquots of this solution.
The compounds elute in the order given above. The first three
peaks should be recordsd at 3 -mu full scale while the later two
sre recorded at } mu full scale. Draw the base line under each
peak and measure the hesight of each peak from its base line to
the nearest 0.01 inch. Calculate the calibration factor for each
component using the following formula: '

F. = Do x ¥
¢ 7 Hex ¥
where: Fc = component calibration factor
We = weight of component (mg)
Wp = weight of triphenylmethane (mg)
He = component peak height
Hp = triphenylmethane peak height

Average the factors thus obtained for each component. The devia-
tion.from the average should be within %2 per cent relative.

Analysis of Organic Coolant Mixtures

Accurately weigh about 300 mg of Santowax R or 500 mg of
Santowax OM and 250 mg of triphenylmethane into a 10 ml volumetric
flask, add tetrehydrofuran, swirl until solution ie complete, and
dilute to mark. Stopper with rubber serum cap, mix, and chgpmato-
graph a 0.02 ml aliquot. 1If components less volatile than p-
terphenyl are present, it will be necessary to back-flush the
column for ca thirty minutes after each run. Measure peak heights
as described under "Determination of Calibration Factors" and
calculate the amount of each component using the following forumula:

[
BT x Fe x Wp x 100

Ws

%C

where: %C = weight per cent of component
component peak height
triphenylmethane peak height

F. = component calibration factor
Wp = weight of triphenylmethane (mg)
Wg = weight of sample (mg)

o
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Acouracy and Precigion

The accuraocy of the method wae obeoked by analysing four
known synthetic mixtures, with and without added high beiler
residus. The average relative error obtained from fifty-four de-
terminatione was 1.7 per cent with a raage of +4.6 to -6.4 per
cent. To obtain thie aceuracy, it is necessary that component
peaks iz the analysie of a sasmple be recorded at the same attenua-~
tion as was used ian the determination of the calibration faotors.
It the composition of the sample is such that any of the componeat
poaks go off scale at the prescribed attenuations, the sample
sise should be reduced and the snalysis repested. Recalibratios
say bs necessary after two or three days if there tas besn suffi-
cient doil off of immobile phase to significantly opange the re-
teation time of the components, particularly meta~ and pare-
terphenyl. »
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