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The attached letter and pre-publication paper have been
received from Mrs. Porter of the FDA. Recent press
coverage in Food and Chemical News concerned this paper
which was presented at the 1971 AOAC meeting.
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- DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

‘October 27, 1871

Dr, Robert Keller
Monsanto Industrial Chemical Co,
1700 S§. 2nd Street
St. Louis, Missouri 63177
Dear Dr. Keller:
As requested, enclosed is a pre-publication copy of pur
papcr "Separation of Three Chloro-p-dioxins from Some Polychlorinated
Biphenyls by Chromatography on Aluminum Oxide Column'' which wag
presented'at the 1971 ADAC meeting. The paper will be published
in the JAOAC, November, 1971,

Thank you for your Iinterest.

Yours truly,

ILhed A oo
(Mrs.) Mildred Porter

Industrial Chemicals Residue Branch (BF-425)
Division of Chemical Technology
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Separation of Three Chlorodibenzo-p-dioxins from Polychlorinated

Biphenyls by Chromatography on Aluminum bxide Column
By MTIIRED L, PORTER and JERRY A. BURKE, (Industrial Chemicals
Residuc Branch, Division of Chemical Technology, Food and Drug

Administration, Vashington, D, C, 20204

- Abstrngt

The separation of 2,3-dichlprodibcnzo-p-dioxin. 2,3,7-tri-
chlorodibcnzo—p-dioxin and 2.3,7,8-tetrachlorodibenzo-p-dioxih
from polychlorinated biphenyls by column. chromatography on
aluminum oxide is described, Polychlor£nated biphenyls were
first eluted with 1% methylene chloride/hexane and the chloro-
dioxins were then glutcd with 20% methylene chloride/hexane,
Recoveries of both polychlorinated bipﬁenyls and chlorodioxins

approx!mated 100%. . .

T be pablished o
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Separation of Three Chlorodibenzo-p-dioxins fromAPolychlorinated Biphenyls

by Chromaéography on Aluminum Oxide Columm
By MILDRED L, PPORTER and JERRY A, BURKE, (Industrial Chemicals Residue

Branclh, Division of Chuemical Technoleogy, Food and Drug Adninistration,

Washington, D. C. 20204)

Residues of polychloriqatéd biphenyls (PCBS are found in fish,
bird and animal specinens from different parts of the world (1-2),
Westdo reported the -presence of PCB with high frequency in refined
fats and o0ils and foods of animal origin (3). These compounds are
extracted and isolated glong with pesticide; and areldetectcd by pas
chromatographic (GLC) systems normally cmployed in analyses for chlori-
nated pesticides. '

Chlorodibenzo-p-dioxins (vhloredioxins) may bLe found in chlero-
phenols (4) which-arc widely used in agriculture and industry, Chloro-
dioxins have been associatgdeith the "chi;é édem; factor" in by-product
fat (4), .Some pesticide formulatjons haﬁc been found to contain certain
ch{orodioxjns (5). 1The 2,3,7,B-rctrachlqrodibcnzo-p—dioxin-(tetra) has
an extremely high toxicity (6). For this reason, ahalytical methodology
for residues of the chloredioxins, especially the 2,3,7,8-tetrachloro
{somer, must be capable of dctoc;ing ver; law residue concentrations.

In tests to dcatevrmine behavior of tetra in ﬁul;i pesticide residue
hethodology (7), ve foﬁnd a similarity of behavior of tetra and PCB {Aro-

clors£3. Doth werc cluted from Florisil tegethier and along with DDT and
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its analoés. The GLC retention time of tetra on DC-200 and mixed
QF-1/0C-200 liquid phases was in thé retention time range of the

multiecoponent PCB. GLC determination of tetra in the presence of

, %
PCE/NTd not appear f{casible. 7Tetra was not resolved {rom p,p' -DDY

on either liquid phase, BDoth tetra and PCB were unchanged by reflux
with alcohclic KOIt; p,p' -DDT was dchydrochloriﬁated to p,p' -DDE.
Tetra and PCB were eluted toéether from a silicic acid columm &F
with petrolcum ether eluant. T silicic acid colurnn is used for the
Seme- ) L 4ﬂLrnH~LJ ﬁzk¢.dﬂﬂ£ Fodd
sepaTation of 7PCB from DDT and apalogs. "&“’ aun ‘#, o pidudis 2 Zhe e Eind
et elaticd Ligchor frem Hir acicde dead Colsvmm (5) ul palisCesim g

e similarity in behavior of tetra and PCB in the various analyt-
ical procedures and the frequent occurrence of PCB as a residue indicates
8 possibility of intcrfercnce by PCB in analfsis for residues of tetra
and perhiaps other chlﬁrodioxiné.

Thin layer.chromatography on aluminum éxide with n-heptane mohile
solvent (7) rosolved-PCB (Aroclofﬁ 1254} from.tétral Migration relative
to p,p' -1DL was; tetra, 2:12; Aroclor® 1254, 2.54, This suggested
column cﬁorﬁatography on éluminum oxide as @ mcans of scparating Pco,
to pcrmit quantitation of tetrs by GLC,

Experimental

A number of expe;iments were conducted Jith different lengths of
the aluminum oxide coluam and with different proportions and volumes
of hcxanc/mcthyiene chloride eluants to determine optimum conditions
for seporating tetra and PCB (Aroclor™ 1254). Further investigation

of separation and rccoveries included 2,3-dicliloro and 2,3,7-trichlorn-

dibento-p-diowins wnd Aroclors’ 1200 and 1262, One nl of tetra (Srandard a)
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plus one ml of PCB mixturc (Standard c) or one ml of chlorodioxin
misture (Standard b) plos one ml of the PCB mixture were used in these
exparimenxs, .

(a) 2,3,7,8-tetrinhlorodibenzo-p-dioxin in hexanc.--2.12 p/wl,

) Qiumin wisture in hexano,--2,3-dichlorodibenzo-p-dipxing
1.59 pg/ml; 2,3,7-trichlorodibenzo-p-dioxin, 1,28 uﬂf%l; 2,3,7,8-
tevrachlorodibmzo-p-diosiu, 1.23 pug/ml.

(¢) PCB misture in bexane.--Aroclor™ 1254, 0.16 wg/ml; Aroclor™ 1260,
0.16 pg/ul; Aroclor” 1262. 0,16 ug/ml.

Reppents )

(a) Almaloom exide.--Merck, 'suitable for chromategraphic adsorption”,
heated overnite in ﬁovcrcd beaker in 130°C oven and allowed to cool in
dericcator. ‘

() Elnopt A.--1% methylene chloriduyhcxnne; dilute 1 wl metliyloene
chioride to 10U ml with bexane. '

(c) _Hlunnl B.-~20¢ wethylene ehloride/lexane; dilute 20 ml methylenc
¢hloride with hexane. AlJow mixture to recach room temperature and adjust
vniumc to 100 =1 with hexane,

Apraratus

(a) Disposable pipets.--100 mm x 4 ‘on 4.d.

(b) Micro cvaporative contentratcr.--No. K509250 with 1O ml tube
(Kb?OOSO); Kontes Glass Co.,.Vinélnnd, New Jerscy, 08360,

{¢) @Gaz chrosmatograph,«-equipped with electron capture detector and

' x4 mn 1.d, glass colum packed with 37%°0V-101 on 80/100 mesh Chromrerh Wi,
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Operating conditions: Ny carvier flow, 120 ml/min; column and detector
temperaturc, 200°C; injection tempcrature 225°C, éonCentric design

clectron capture detector operatcd at d ¢ voltage to produce 1/2 ful}
for ©=i07 Fridsihe o
. - .-=9

1. 4he following paragraph fafetv Precautions should be added
follewing Rerarotus: Chlorcdioxing were not veiched in the zuthor's
laseratory, 511 vork was done with standard solutdons (sece “"Standards™)
furnisied by another I'ui laboratory. Safoety glassges and disresable plastic
gloves vere worn.  ench tops were coverel with dircrosable azédsorbent nate,
The efflnent Sron the clectron canture GLO Cetector was passed into a
trap containing corn oil. Sacrple concentrations wera carried out in tne
hood. Gloves, towels, mats, pipets, contairers of solution, and alunipm
oxide coluins were placed in plastic bags at the end of cach experinent.
Scnled bigs were pickod up weekly for incinération,

hexane solution containing PCB and chlorodioxins was added. Walls of

the chromatographic tube were rinsced and the column eluted with a total
of 6 ml Eluant A (1% methylcne chloride/hexane), Eluate A was concen-
trated to & suitable volume, using a micro evanorative concentrator
and analyzed by electron capture GLC, Recovery of PCB approximated
100%. An additional 1 ml of_E]unnt A was pqssed tﬁr0ugh the co&uuu

and the cluate analyzcd separately, Ro chlorodioxins or PCB werc

presents

The receiver was changed and the column eluted with 6 ml Eluant B

(207, methylenc chlovide/hexane)., Eluate B was concentrated and analyzed

in the sanic manner as Eluate A. Recovery of the three chlorodioxin

isomers approximated 100%, An additional 1 wml of Eluant B was passed

through the column and the eluate analyzed scparately, No chlorodioxins

were prascent.

Results and Discussion

The scparation of PCB (mixture of Aroé]nﬁsﬂ 1254, 1260, 1262) from

etorodioniasy Wmintare o0 2 7-dl, 23 7avei, and 23,7, 8-1ctvachlevodionie-

p-dinxin) on a column of aluminum oxide was complete. The PCB were first

) o . MONS 205994
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cluted wiFh 6.m1 1% methylene chloride/hexane and the chlorodioxins were
then eluted with 6 ml 20% methylene chloride/hexan'e. Recoverics of both
'Ch and chloroldioxins approximated {DOﬁ. No difference in separation
or rocovery was obscrved with acid, basic, or ncutral aluminum oxide
from thrae marulavturers,

Retention times of the chloredioxins relative to aldrin at the
G1C conditions described unde£ apparatus wore: .2,7-dichloro, 0.93;
2,3,7-dichloro, 1,67; 2,3,7,8-tetrachloro, 3.0. Approxfwdate quanti-
tics of the chlorodioxins required for one halfl scule recorder deflcction
at the GLC conditions degcribed under apparatus were: 2,7-dichloro, 40 ng;
2,3,7-dichloro, 20 ng; é,3,7,8-tctrachloro,.18 ng. Response tended to
jmproved (snuller quantity for 1/2 scale recorder deflection) with use
of the GLC columm. |

Summary

Scparation of,PCB from chlorodioxins was achieved by columnn chromato-
graphy on aluminum oxide, Tﬂis tcchniquc'shoﬁld ge useful in analyziung
samples contrining PCH for residues of éhe chlorodioxins,
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The authors wish to thank Dr, David Firestone and his staff, ¥DA,
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