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Standard Method for

RAPID GAS CHROMATOGRAPHIC ESTIMATION OF
HIGHER BOILING HOMOLOGUES OF .
CHLORINATED BIPHENYLS FOR CAPACITOR

ASKARELS®

This Stendard is issued under the fixed designation D 3303 the number

indlcates
indicates tha year of last reapproval.

1. Scope

1.1 This method covers a rapid empirical
determination of the level of higher boiling
homologues in Specification D 2231, Types D
and A. Higher boiling homologues are de-
fined in 3.2. This procedure is not lmended

following the

the year of original adoplian or, in the case of revision, the year of Imst revision. A number 1n patentheses

chromatogram into two regions. The major
region represents mostly mono, di-, tri-, and
tetra-chiorobiphenyls. The lesser region rep-
resents the higher boiling homologues and is
mostly penta- and hexa-chiorobiphenyls.
However, there is some overlap of the tetra-

for the precise 1 of polych
biphenyl products or mixtures.

2. Applicable Documents
2.1 ASTM Standards:

and penta-chiorobiphenyls between the two
regions. Some of lhz important peaks in the
major region contain both tetra- and penta-
chlorobiphenyls.

33 The only way to obtain a closer ap-

D 2233 Specifi for Chlori d Aro- to true positi of these
matic Hydrocarbons (Askarels) for umplu is to (use 2 longer column with a gas
Teansformers’ chr hy-mass sp ty (GS/MS)

E 260 Recommended Practice for General
Gas Chromatography Procedures®
E 355 Recommended Practice for Gu Chro-

combination to correct for the composition of
these overlap peaks. Area correction factors
must also be used. However, GC/MS instru-

matography Terms and Rei,

3. Semmary of Method

3.1 The sample is injected into & support-
coatod open tubular gas chromatography
column. The components are separated as
they pass through the column with helium
carrier gas and their presence in the effluent
is measured by a flame ionization detector
and ded on a ch am. The
method is made quantitative by internal
normalization comparing the area of the
higher boiling homologue peaks to the total
area of all the peaks in the chromatogram.

NOTE |--Reference should be made 1o Recom-
mended Practices E 260 and E 355.

3.2 This method arbitrarily splits up the

is not ie in many ies
and is too cumbersome and costly for routine
analysis. Therefore, this empirical short
method has been adopted. This method yields
values that are about 40 % of the true value
when the true value is in the range of | %,

4. Significance

4.1 Present knowledge indicates that
higher boiling homologues of chlorinated
biphenyls are less degradable than the lower

'This method is under the junisdiction of ASTM
Cnmrmlu- 0-27 on Electrical Insulating Liquids and

Gases,
Carrant edition spproved Feb. 27, 1974. Published
Aprif 1974
Y1974 Annual Book of ASTM Sianderds, Part 40.
*1973 Anmual Book of ASTM Siandards, Part 30
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43 This method is wsed as a process
costrol asd acceptance test for Specification
D 2233, Type D.

S. Appermime

5.1 Ch sas
graph  with ﬂ-me umnuo. detector and
capiilary columa inlet splitter system.

5.2 Recorder, 0 10 | or 10-mV range with
full-scale response time of | 3 and chart

of approximately % ia./min.

$.3 Column, 50 ft by 0.02 in. inside diame-
ter support-coated opea tubular capillary
coated with FFAP.*

54 I Disk chart integ! or
clectronic digital istegrator to measure the
peak areas. If aa clectrosic istegrator is
used, it should be checked initially against a
disk chart integraior to determine that the

have bees set properly for correctly measur-
ing the late eluting small peaks.
6. Callbratien

6.1 The method of calculation it peak arca
normalization. The lack of purc kaowas
prevents the accurate determimation of re-
spomse factors (area correction factors) for
the individual compoments. Therefore, the
results sre reported as arca percemt of higher
boiling homologues.

6.2 Fisal check-out of the total chremato-
graphic system for this analysis can best be
done using the reference sampies of Aroclor
1016 and Arocior 1242* referred to in Sectian
9.

7. Precedure
7.1 Adjust the chromatograph to the fol-
lowiag conditions:
1.2 Temperatures:
Cotomn 10°C (scxhermat)
Semgpls inist symem mc
Detectes 200°C

1.3 Gas Flow Rates:

Cobama
Ikt spimer

§ mi/mia (7 pot) heliwn
118 mi/min hetiom

7.4 Sample Size—-0.005 mi split | to 25.
7.5 Injoct S ui of the neat sampie sad sliow

8.i Divide the chromatogram imto two
regions as shows on the accompanying chro-
mstograms.

8.2 Measure the total area of the peaks in
each region of the chromstogram.

8.3 Cakulato the result as follows:

A = (3/C) x 100
where:
A » area % of higher boiting homologues,
8 = ares of higher boiling bomologues, and
C = total area of ail peaks.

9. Precision

9.1 Reference samples of Arocior 1016 and
Aroclor 1242 were amalyzed in duplicate on
two differeat instruments w-; bnli the disk
chart integ and an
Aa Infotronics Model CRS-100 imtegrator
was used on a Perkis-Elmer Model 800
chromatograph and a1  Hewlett-Packard
Modecl 3370A integralor was used on & Hew-
lett-Packard Mode! 7624A chromatograph.
The same column was used in both imstru-
meats.

9.2 Resuits are given in Tabie |.

9.3 The above two reference samples were
cach znalyzed five times in amother labora-
tory wusing a Varisa-Acrograph Model
14441000 gas chromatograph with aa Info-
tromics Moded CRS-11-HS clectromic istegra-
tor. The 95 % comfidence limits of the mean
were calculated 33 follows:

«

95 % confidence lmsits of meas = 4/~ = ‘/’

t = 278 for five measurements,
S « estimated standard devistion, and
= (0.43) (range of five measurements)
Resuits:
Arcclos K16 Aracer 1242
Mess 033 6%
09043 0.129

95 % comfidcnce s 00033 0.10

©® onn
3. Seusitivity sad Detection Lisit

for biphenyl on the Perkin-Elmer Model 300
Gas Chromatograph.
Resalts:
Semsitivity = S .
= 237 x 10* mV min/milkimok
"Detection Limit - @,
= 282 x 10°° millimoles/ml

TABLE | Area Percant Highar Solling Homslogoes

Method of [mcgration

Chromatograph . Iebotromics Hewle-Packand
Disk Chary CRS-10 ITNA
Asocios 1916
y 0 030,027 om0 on.0m
Hewtor-Pockend 7624 0%
Asoctor IN2
[ .57 .55 661650
Hawhot-Packard 76247 Cie632 .
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“The Amecricon Societs for Tesiimg ond M aserials takes 00 position respecting the validity of eas peient righis asserted
in commecrion wich any isem men in this stavdard. Users of this stenderd are expressly adwised ihat determinaison of the
vaiidicy of eny suck pasent rights. dwmduﬁm—m ‘swch rights. is entirely their own responyibilics =
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