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- - CLEANUP AND -I,so;_gion,,rggclznukz FOR THE ANALYSIS OF

~ _DIOXINS AND FURANS IN ENVIRONMENTAL SAMPLES
by

Dr. B.K.Afghan and R.J. Wilkinson
INTRODUCTION

A .cbtisider’able volume of tecent:v environmental analytical
chemistry research on polychlormated d1benzo-p-—d10xms (PCDD's) has
been devoted to development of improved methods for the isolation and
to 2,3,7, 8-'1‘CDD In addition, :mcreaslng atte’m:':ton has been paid to
increase the preclsmn and accuracy during quantltatlve analys:.s of
PCDD s and PCDF s at ultra trace levels (viz Table 1). The analytlcal
‘scheme for quant1tat1ve analysis, for a g1ven matnx, 1nvolves several

jpretreatment and cleanup procedures and those used depend upon the

i

substances present in the sa,ﬁmple,.

In our laboratory, various methods of . sample treatment,
_extracnon and cleanup were evaluated in order to develop a suitable

analytl.cal scheme wh1ch would provide a selectxve detetmlnatlon of

B PCDD 8 by HRGC/ECD or HRGC/GRMS in a wide vanety of env1ronmental

samples (1). These include natutal waters, sedlmenl;e, commercial -

"chlorophenols s Wwood p_i:eservatives » wood shaving sprayed with wood
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o 'p:eservat.ivé,—'»fis,h and fine grained sediment and other solid materials

...such as fly ash.

_3'“Thi§ §gp9§§ providéqféfde:aiied desc:iptién'ofbtherﬁéthods
: &evelope¢ ‘du:ingvvthé past thrgé »fé#rs Qnd” is aimed at aiding the
@ﬁélyst ;o'ébtgig.fgptgduciblé'resﬁlts. The methods déscriﬁed bélow
v were gsed;td-generéte analytical dqta duxihé :he.thermal‘destruction
;ﬁudy éf éhlbgéﬁhénols (2) as well as thosé methods curfently beiné
eﬁployed by the Whﬁer_Quality»LabOfatOrf (ﬁQﬁ)'dﬁd the Grgét Lakes
Figheries‘ Regg@tghv:ﬁéard (GLFRB) for the analysis of dioiins - and
fﬁtans, :Theinetﬁqu‘for dioxins and furans are further applications
of ﬁhé,tééhpiqgéilwhich were previously developed for PAH's (5) aﬁd

~carbamates (4).

 »?uf;hgf impfovement of_the technique is coﬁtinuing to}éxpaﬁd
the  ngpe? pteéisién an& cést effectiveness and a mb:e ,cqﬁpleté
validation of tﬁe  §;oceduré:{is ‘presently being 'caftied out in
'cgnjnnctioﬁ ﬁﬁiﬁ’éﬂﬁ Study 611. The summary.of the techﬁique is

_illustrated in'Figute 1.
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Table 1. Internal Stendard (2 ng) Recoveries of

© 2,3,7,8-10p *’c1 in Pieh

.. Hc GPC/NA POy /Al 0 :/CF o  GC/EC detection

GC/MS confirmation

Fish Recoveries

- - - e

© Sample

,,

Internal Standard
Recovery Percent .

 2,3,7,8-Tcop ‘et | ' . 82-89

MF1 o ) | 60
w2 | - 74
ws | - 65
w5 - | ~ 72
we | e

" rcop #7 | * " &0

HcGPC = High capacity sel_Pefﬁeation‘chroﬁétqgraphy utilizing styragel

¢olumn.




 Scope and Applicatien

‘flal.l:.The jpreﬁqsed current meéthodology was tested using four tetra

isbﬁers;'pedta, hexa, hepta and octa chlofo-dibenzo-p-dioxins and

‘one isomer of tetra chloro-dibenzo-p-furan.

: Fish tiesﬁee, commercial -grade phenols,' wood preservative

fofmulations, weter, sediment, flyash, gull and salmon eggs and

samples from the thermal destruction of chlorophenols have been

, analyzed.

1.4:

'vxth

: The method was extensively tested using labelled 2,3,7,8-TCDD

’3b and 87Cl 1sotopes for monitoring recoveries from fish

t18 sues.

Other dioxins and furans can be determined by adjusting time
frames and/or mobile phase composition' along with delivety
volumes"assecieted with the various cleanup and isolation

procedures.

: Cleanup methodology may vary, depending upon sample type or

" nature of‘the nntrix.‘ The analytxcal detectxon 11m1ts will be

v_affected by the nature of the matrix and degree of cleanup. Also

the GC=MS detect1on limits are affected by the multlple ion

;monltorlng assoclated with the splked matrlx techn1que. ‘
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Ahalysis byf CCéHS is carried out ut111z1ng a fused s111ca

cap1llary column coupled d1rectly with the ion source of the mass

spectrométer. The system is capable of separating 13 1somers of

. TCDD.

N
B e S

2.1:

-2.2:

2.3:

Principle and Theory

Envitoumental samples are pretreated with IN/HC1 and subsequently

extracted w1th mechsn1ca1 ag1tat10n and toluene or soxhleted with

hot toluene

‘Resultiug ‘emulsiOns' [associated with subsection (2, 1)] are
centr1fuged and the organ1c layer sp1ked with labelled standard,

washed with water and dried over NazSOq prior to concentration
and subsequent preparat1ve gel permestlon chromstogrsphy using a

commerclally avallable styragel column.

The dioxin containing fract1on ftom subsectlon (2. 2) is treated

w1th 0.05 M trlsodlum phosphate solut1on to remove trace pheno-~

 lics and sulpliur conta1n1ng compounds. If 1lipid material is

‘suspected to be reﬁaining, the organic layer is washed with 50 mL

. of 10N sto..“. ‘The final solution is then washed with 100 mL

1':v;deionized wnter and drled over NazSOu prlor to concentratxon to

. dryness.’
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The sample is app11ed to an alumina column after reconst1tut1ng'

i1n hexane. The toluene fractlon is collected and the solvent is

o changed ‘to methylene chlorlde/cyclohexane 1:1 for the final

205:

carbon/flbre 1solat1on.

The total -gample d1ssolved in 0. 9 nL of 1:1 methylene chloride/

: cyclohexane is 1nJected into the carbon/fibre system. The

2.6:

2.7:

carbon/f1bte module is then eluted with several solvent systems
prior to the back elutlon with toluene. The toluene fraction is.

then concentrated to dryness and reconstituted in 1so-octane.

Prescreening for the presence of dioxins and/or -furans is

achleved us1ng HRGC with aseoclated ECD and a DB-1 fused silica

cepllla:y,columnvor equivalent.

Quantltatlve analysls is carried out with GC/MS ut111z1ng a fused
silica column capable of . ‘separating the various dloxln and furan
1somers The m1n1mum detect1on limit 1s deflned as the amount of
2,3,7 8-TCDD that provided clearly defined peak shapes at 320 and
322 ‘masses and havxng the correct isotopic ratio (o. 79 1 % 10%)

and with a slgnal-to-nolse ratio greater than 2.5:1, It is

'poss1b1e to detect 5.0 pg using 3 L 1n3ect10n volume.
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4.1

Interferences

A,ﬂumber»‘_of orga't;}ic compounds such as organo chlorines (DDE),

 PCB's, phthalate esters, toxaphene, phenols, sulphur containing

coniippng’r.;‘gs and high mblecular weight substances such as lipids
Z&n_d humic and f_nlvic acids may in_t;effefé with this _progedure.
The exi:e‘n‘i;_ of these matrix associated int’erferences will vary
greatly depending on the specie's_ahd age qf a fish or the s’ouAn‘:e-y
and type of sediment and/or other s‘a_mply_e_s.v ‘The cleanup an,d.
isolation procedures in section 2 can overcome most of these
interfer‘e‘ntes, ' However, some samples may. requir»e" additional
(:_szanup steps using mic}:ro—bo;,e‘ and/or . conventional ' HPLC

techniques. -

vid,e»thoidv interferences may be introduced by the db]_.'viénts, reagents,

'gxl-'asswa'r_e, gases and other equipme(n‘t:' used in processing the

sample.

D_ioxi‘n#,ate sensitive to UV light degredation ‘and therefoi;e the

work ’atég é_,f_ié_ﬁid be free of UV light.

- Safety Precautions

‘The  toxicity of TCDD has not been clearly defined, ho‘we‘iret,

dioxins and furans substituted in the 2,3,7 and 8’povsi.ti'.ons_ are
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known for the1r high earclnogen1c1ty. 2 3,7 8+TCDD‘isAsuspected
of be1ng the most toxic msn-made aubstance.l Hand11ng, therefore,
must be carr1ed out wlth extreme care to avoid sk1n contact and

thalstlon or. 1ngest1on.'"

Each agency orilaboratorj'should restrict work to specified:areas

- .'eQuipped with fumehoods and/or exhaust equipment.

: Laboratoryfpersonnel must be made aware of safety_preéantiOns and

ibrovidedvﬁith protective clothing and equipment. 'TCDD has been

handled safely in -analytical and b1olog1ca1 laboratories

ut11121ng the technlque commonly used for handllng radloact1ve

and 1nfect10us materials.

4.4:

Solid wastes must be "bagged" and saved for safe disposal.

 Liquid ZWaste must be saved in proper containers‘ and can be

,Vallowed to slowly _evaporate in a good exhaust hood. Residue

'4;5§w

should be d1ssolved in methanol or ethanol and ov 1rrad1ated for

2 -3 days; -(Use F 40 BL lamps or equivalent).

Gas chromatographs should have thelr exhaust gases vented through"'

charcoal f11ters stralght to the atmosphere.
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Sanpiing Procedure and Storage

‘Whole fish may be frozen in clean aluminum foil and later thawed

and thoroughly homogenized “prior to analysis. Résidual fish

tissue mﬁy]be refrozen in amber glass bottles. Tissue that has
been frozen must be homogenized again when thawed to redistribute

the lipids which migrate to the top of the container.

'Sediment samples can be frozen in metal containers and

homogenized prior to'analysis or can be freeze dried and stored

in amber bottles for later analysis.
Fly#sh sampies can be stored in amber bottles.

Egg type samples can be homogenized and stored ftozen in amber

ﬁottles.

Water and other fluid samples can be stored in sealéd bottles.

APPafltﬂé ‘

: Centtifggation Apparatus

- 250 oL steel‘cént;ifuge cups. .
- céntrifuge capable of accommodating 250 mL cups énd 4500 -

5000 rpi.
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Filtering Apparatiis

‘= 5@l gas tight syringe, with Luer Lock.

= Nylon 66, disposable filter umit, 25 mm, 0.2 m porosity.

Giassware‘

-i 500 mL Erlenmayer flasks with 23/40 stoppers.

- 500 mL separat1ng funnels. -

- ,A111hn f11ters with 4 cmx 10 cm reservoir and sintered glass
d1scs of B poros1ty.

- _soo.un” 300 ml and 100 mL round bottom ‘flasks with 24/40
etoppers. )

- .micro syringes of varioue sizes to'cover the renge 10 uL,to
'500 uL.

= gra&uated 15 al centrifuge tubes with stoppers.

- 'dieposable,glass pipéttes.

= -chrbma;ogfgﬁhic_ colums 2.5 cm I.D. equipped with teflon

stopcock.

Concentration Apparatus

- Buchii rotary eﬁaporator with vacuum<monitor,and temperature
control led’ .v_'zet'er bath .

Searle vortex evaporator, vortex actlon should be adJusted

'accord1ng to volume and the temperature adJusted to 35°C.

(Reduce temperature for CHCl3 and the more volatile solvents),
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' e 6458 Extractioh‘Aﬁpetatus
- »Wlllems polytron homogenxzer wlth model PTlO generator or

'_equlvalent.

- 'Soxhlet apparatus, of appropr1ate size to .accommodate 10-25 g
poroslty to fac111tate percolatlon of solvent through the
sample.

- Bronson model 350, cell disruptor.

6.6: Gél Permeat1on Liquid’ Chromatograph1c System
- Valco or su1tab1e injection valve. -
- 5oL syrihge (gas tight).
‘ » "—- 5 mL sample lbo'p.
- 60°A’Stytage1 column.
- o detector w1th 254 nm filter for 'monitofing .the column
- effluent. |
- solvént?deiivery system (pump) capable of constant flow with

medium to ldw back pressure.

6.7: Aiumin§‘Column Clegnup Apparatus
-~ disposable pastéur pipettes.

- chromatographi¢ colum 2.5 ¢m I.D. with teflon stoﬁ cock (no »b

fritted disc).
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carbon—Fibte 1solation Apparatus
- 5oivent'deiise§y system capable of eoustant.flousdtﬁlow back
pressuteso' | |
-:vsoluegt;seIeCtor'valveballowing selection of 5<6 solvents;
- fraction colleetor‘smd controller. »
- 6 port switching valve equipped uith 1 mL sample loop.
£ i mL syringe.
= 4 m I‘D;:glass tuoes 7.2 cm long, previously annealed and
‘ fitteﬂ.lﬁith zero dead volume fittings ‘and 2 m stainless
steel frits.

~ associatéd tubing and connections.

Gas Chromatography Detection System
- cap1llsry gas chromatograph1c system equipped with electron

capture detector.

S - eap111ary column (DB-1 or DB-5) for TCDD prescreening.

= spiicless, injection technique.

GC/MS Detectlon System

- F1nn1gan. model 4000 ,upgrsded with a 4500 ion “source and

sssoclated dstapak.

sphtless mJectxon system with an SP2340 60 m fused s111ca

cap111aty column.'
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7.15:
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.Ieagenta"vv

All reagents must be peéticide gréde or better and must be

checked prior to use.

'Iri;odiuﬁ ﬁhosphate (reagent grade).

Hydrochloric acid (reagent grade).
Whtef = Millipore deionized or equivalent.

Iolueneji distilled in glass.

Chlorofori - distilled in glass.

Héxage'% diéﬁilled in'glass;

Alumina - neutral, heated at least 12 hours at 130°C then
desiécated before use.

Hetﬁyléné Chloride = distilled in glass.
»Cyclohgxang - distilled in glass.

GlaSs wpo1 esﬁilanized and solvent §gtracted.
Carbon - Amoco Px~21.

Sulphuric Acid'— Reagent grade.

TOYO glass fibre filter papers - type GA 200.
Ethyl Acetate - distilled in giass.

Benzené'= disfi;led'in glass.

Iso dc;ane - distiiled_}n élasé.,

Alumina-neutral, Brockman activity I 80~200 mesh, heated

vovernight at 550°C, cooled and deactivated vith:lz‘vdter and

allowed_to-tumble whole day.
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Sodium Sulphate - anhydrous, heated to 650°C for a minimum 12

. hours.

8.“1:

Concentration qﬁd‘!xtthgtiég Techniques

The‘ichoite»-of extraction technique ‘depends upon the type of

. sample and/or its makeup. Improved recoveries of dioxins in

- fish tissue, sediments of organic nature and egg samples have

8.2:
852.12
. 8.2.2:

8.2.3:

been fbund when the samples are p:eﬁreéted yith'lﬁ HC1l and
extracted with toluene overnight on a mechanical agitator.
Sediments of high sand or grit content may be sonified and
partichlg;és such as flyaéh must be Soxhlet extracted, after a
pretrgatmgnt with IN Hci;gnd»filtefed. The solid is then mixed '

with Na2S80y prior to extraction and the filtrate is liquid/

' 1liquid extracted. Water gamples are solvent extracted.

- Extraction of Fish Tissues

Subsample lOfZO‘g'ofAsample intp a 500 mL Ehrlenmayer flagk.
Add 100 mi Bfulu HC1 ;nav1oo mL of toluene to the flask and
‘place on wrist shaker or equiv#lent overnight, eﬁsuring
sufficient agitation for complete miiihg of the contents.

The presénce and/or intensity _of the re#ulting emﬁlsiOh

determines the analytical prééedure to be followed.

T R N e e s .. - ®_
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A light emulsion (see .Operational Note 1), vin which some
‘separation occurs, allows the organic layer on top,""’Simp'ly to
lhe‘decanted into the separatory funnel and the aqueoua-layer

and solids to be fnolyttoned in the reaction vessel with

additional toluene. A medium emulsion (see Operaticnal Note 2)
rednires' transfer to a 'separatory funnel and ’allowing the

layera‘tovseparate then running the solids and lower aqueous

layer into the stainless steel ‘éups followed by Polytron

homogenization with toluene.

A dense, thick type of emulsion (see Operational Note 3), is

transferred with any solids to the centrlfuge cups 1mmed1ately,

.and then centr1fuged at 4000 - 4500 rpm for 15 minutes.

- Content of the cup is then transferred to the separatory funnel

and allowed to settle and separate. The lower aqueous layer

~and any aol1ds are run back into the centrlfuge cup and

'-polytroned w1th add1t10na1 toluene

Thls alternate separatLOn, polytron homogenization and centri-
time, after the 1n1t1al separatlon of the toluene “has been
accomplxshed.

The toluene extract is washed once with 100 mL of m1111pore

de1on1zed vater and then dryed by pass1ng thrOugh a 2. 5 -

3. 0 cm plug of Na2S0y contained in an Allihn f11ter.; The dr1ed

extract 13 collected in a 500 mL ‘round bottom flask for GPC

cleanup.
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~ Extraction of Sediments

Sediments of an organi¢ nature are extracted similarly to fish

" tissue, however, if there 'is sand and/or grit present, the

80 3 - 2.

 8.4:

8'.4.1:

‘8.5:

extraction is carried out using the cell disruptor au lieu de

wpblytron;homogenization after the preliminary IN HCl treatment.

Freeze dr1ed sedxments are st1rred with IN HC1 for omne hour.
The solution is then filtered by suction. The solids are
ground with Nazsou unt11 a free flowing mass is obtained and
then 1t is charged into the glass thimble ‘and soxhlet extracted

for 18 hours. The acid filtrate is extracted with toluene.

Extraction of Flyasﬁ
flyash; which exhibits strong absorption of dioxin and furans

is treated‘with IN HC1 for one hour and then filtered. The

-golids are'then ground with NagSO, until a free flowing mass is

obtained and then it is sozhleted for 36 hours with hot

toluene. The acidified filtrate is extracted with toluene.

Extractidﬁ_of Wbodahavinga

‘8.551: Wood ahav1ngs conta1n1ng wood preservatives are treated by the

" same procedure as organic type sediments.

Extraction of Egg Samples
Egg samples ‘give heavy emulsions in the extract1on procedures

and are handled by the same procedure as fish tlssue.
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Extraction of Water Samples
Water samples ‘are exttacted with methylene chlor1de or toluene
(toluene g1ves less emuls1on problems) Depend1ng_ ‘on the

‘source and nature of the sample and its extract, the cleanup

‘procedure can be reduced accord1ngly.

Cleanup

The cleanup technique used will vary with type and nature of

the sample to be analyzed.

'Clesnuo by Gel-Permeation Chromatograohy.(GPC).

.'Concentrste tne‘original toluene extract in the*SbO mL round
Sbottom flask: to dryness unt1l the organlc solvent is no longer
.ufdlst1lled over on the rotary evaporator.

.,Transfer:the res1due (11p1ds in the case of fish) to 15 mL
.centrifuge tuBes with chloroform. Adjust the volume of sample

8o that 0. 5—1 g of sample residue/l mlL of chloroform is not

exceeded. In some cases the complete transfer of lipids may
require add1t1onal solvent.

F1lter all samples, through a prewashed Nylon 66 f11ter1ng
apparatus, ut111z1ng a 5 ml gas tight syr1nge (see 0perat1onal
Note 4). |

InJect 4.5 mL into the GPC system operated with chlotoform at 5

mL/m1n flow and collect frsetlon‘ 40-55 3 minutes _for
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} 2,3;7;8§TCDD (see Table 2) for the elution order of'yariOus_

0 9.3:

BCERT

9.3.2:

9.3.3%
e

9.4:

9.4.1:

9.4.2:

organic compounds using He¢ GPC).

-Cleanup = Tr1sod1um Phosphate removal of phenols, sulphur and
ac1d1c compounds. : ‘

Transfet _fract1on 30-41 from the GPC cleanup to a 250 mL
separstrou funneleend-treat once thh_loo mL O.QS NagPOu.lz Hzp

for 2 min.  Wash the organic layer with 100 mL deionized water.

Dry the chloroform.extract by passing-it through a25=30cm
plug of Na 2S04 conta1ned in an Allihn tube and collect in a

300 ml round bottom flask.

Concentrate chloroform extract on the rotary evaporator to

. dryness.

‘Clesnup = Sulphur1c sc1d removal of resldual lipids and baslc_

.compounds (see Operat1on Note 5).
Tredt the washed chloroform extract from subsection (9.3.1)

with 50 mL of 10N H2504 for 2 min. Wash the'orgenic layer once

‘ with 100 mL of de1on1zed wuter.

Dry through sodlum sulphate as before aud collect in a 300 mL

‘round bottom flask
.Concentrate on the totary evaporator to dryness and save for"

'slumlna column cleanup.
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‘ o Table 2. Elution Order of Various Organlc Compounds
o 7. - Column: Styragel, Particle Size 37-75, Permeability Renge»6OA
Mobile Phase - Chloroform Flow Rate = §‘mL/nin

 Compound ‘ " Praction
SO Time (min)

- Polynuclear Aromatic Hydrocgrbons (PAH) 48 - 56

~ Phenol - o 56 - 65
Pentachlorophenol : 45 - 51
Phthalate Esters S
* DEHP , - 31 = 37
° DBP ‘ "33 - 40
'° Dnonyl P ' -30 - 39
o DEP 36 - 44
~ PCBs 43 - 51.25
: : ~Humic and Fulvic Acids 25 - 32
: ' 'L1p1d§ and Esters from Fish Concentrate 25 - 44
‘ " 1,2,3,4-TCDD
| ©2,3,7,8-TcDD
'Penta, hexa, hepta and ocata chlorod1benzo-p—d10x1nsi 40 - 54

The individual fractions for various classes of compounds
may vary deﬁending upon sample, flow rate, pressure, etc. Therefore,

»~1t is recommended to stendard1ze the column us1ng fluoranthene and

. 8élect appropr1ate elut1on window to cover compounds of interest.




; .. 9.5: Cleanup by Alumina Column Chromatogranhy:
9.5.1: Reconstitute the'tesidue'from (9.3;3) or (9.4.3) in 1 mL of
. hexane. | | ‘ ” _
'_'l9 5 2: Apply the l mL hexane extract to the top of a 5 cm Al1203 column
conta;ngd in a disposable pipette that has previously been
‘eluted with 7 nh hexene,
,9}5.3: Wash the samole vessel with hexane and apply to the alumina

column until 10 mL of eluant has been collected Discard.

tube and save for carhon-f1bre cleanup and 1solet10n.
Note: 1If samples are suspected of conta1n1ng large amounts of

o .ﬁintefferences,’a_large scale alumina column may be employed.
: ‘ . (See Operational Note 6).

: 9,6:' 'Carbon Fibre Cleanup and Isolation
9 6. 1 Concentrate the toluene fractlon from the alumina column
cleanup step to dryness and then redissolve the res1due in 1 mL
- of 1:1 methylene chlorxde/cyclohexane.
9.6.2: Inject the whole sample extract into the carbon f1bre system
(see 0perat1onal Note 7) and elute in succession as follows:
eluant l:‘ 44 nL I:l methylene chloride/cyclohexane
- eluant 2: 30 mL ethyl acetate
eluant 3?. 40 nl 102 Benzene in’ethylvacetate
eluant 4: 35 mL 502 Benzene in ethyl acetate

eluant 5: ,30 mL toluene

' . .. Note: Volumes can be adJu‘Sted as required.
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VCOﬂcentrate the toluene fraction collected in"IOO'uE;’round
..bottom flask just to dryness and transfer to a 15 mL centr1fuge
'-tube with hexane.

'Concentrate the hexane to dryness on rhe vortex evaporator and

then'adjust the volume of,ISO octane for GC and GC/MS analysis.
Qualitative Analysis using HRGC-ECD

Prescreening of the final iso-octane extract is accomplished

using a Hewlett-Packard 5880 gae chromatograph in the splitless .
mpde and equippped with a DB-1 capillary c¢olumm connected to

~_the ECD. Conditions are:

Inj. port 250°C Initial hold 3 min

~ Detector 300°C Program 30°C/min to 220°C
Oven Prof11e : Program 4°C/min to>260°c
In1t1al temperature 80° °C Final hold 30 min |

Because the sample is spiked with 3._]Cl or ‘% labelled ieotooes
of 2,3, 7 8 -TCDD, both of wh1ch co-elute with native

2 3, 7 8- TCDD, quant1tat1on is 1mposslb1e.

.Some 1nd1cat1on of recovery may be possible by comparison to

absolute standards, however, values attr1buted to native and

labelled compounds cannot be d1st1ngu13hed.
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Quantitation ~and Qualitation by Low Rssoldtion Mass

Spectrometry:

Quantitation and qualitation is achieved with the Finnigan 4000 -

low resolution mass spectrometer upgraded with a 4500 ion

source and associated data pak. The gas chromatogfaph is

equ1pped w1th a 60M SP2340 fused silica caplllary column'

coupled d1rect1y to the ion source.
, A Hewlett Packard caplllary injector was used in the’ sp11t1ess
' mode employ1ng a 30 second vent time. The operating conditions

are summar1zed below:

Injector 260°C Initial hold 2 min
Helium carrier gas at 20 psi Program at 15°C/min to 280°C
,Initial oven teperature 80°C Final hold 10 min

MS Conditions:

CEI | Eléctrod Multipliet 1300 volts
Transfer line @ 270°C SOurceIZSO’C |

70 EV N Manifold 100°C

Emission current 0,32 M  Scan 5 ions (257, 320.322, 328,

332) - 6 to 1 sec/scan

~QUa1itative analysis. requires that retention times of the

standard and sample agree w1th1n 1. OZ and the m/z ratlo for

.d320 322 nat1ve 2, 3 7 8-TCDD in the sample must be 0 8 i IOZ forIi'

pos1t1ve 1dent1f1cat1on.
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Because the analysis is done in the Mﬁitiplé“lon'ﬁbde (S)Vthe

'détectidn limit is reduced to approximately 5 pg. o

Quantitation is achieved, using standard dddition‘téchpique, by

coﬁpafing thg peak areas of the m/z 157,320, or 322'§eak of the

native 2,3,7,8—TCDD in'the-sahple, the m/z 328 peak of the 3’@1

or the m/z beak at 332 for the ‘3C,Iabé11ed'stqndards that have
been spiked at a known level in the sample.-
Recovefies of the 2,3,7,8-TCDD can bé determined by comparing

13

the spiked labeiled “C or C1 peak areas in the sample

extract to a known external standard.

Recovery:

 The recovery of 2,3,7,8-TCDD 37c1 from six‘fish tiééue samples

of varying lipid content fanged from 75‘8224".The recovery of

standard carried through the procedu;é without the samﬁle

matrix proved to be 85%.
Operational Notes
Vigorous agitation ‘of a haﬁple, with an organic solvent wi_li

almost always prdddce an emulsion. A light‘temulsion will

resolve itself upon alldwing the sample vessel torsﬁand.

A medlum emuls1on w111 require some 3381stance for dzsposal

Often a sl1ght ag1tat1on of the sample vessel 13 adequate,

' .however, qome standlng time will bevnecessary.
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A dense emulsion usually has a milky appearance_which;indieates

The Nylon 66 f11tet1ng apparatus and associated syr1nge must be

:prewashed with 15-20 mL of chloroform'prior to use.

Samples ﬁay be transferred from the round bottom flaek‘used‘for
concentration, eipectly to the syringe for'filttatiOn into a
15 mL centrifuge tube. Avoid unnecessary dilution of sample
because concenttafion at this point can be probleﬁeticfdee GOA.
the coﬁsistepey.of the eample extract.

Excessively contaminated samples require an acid wash to remove
the remaining biogenic material in order to fecilitate the
ftactionation of the carbon-fibre system. Concentration of the
chlorofofm exttect.ptiOt to the application of the sample to
the alumlna column will prov1de the analyst with the necessary
1nd1cat10ns.

F1sh tissue of the salmon or trout family and sediment type
samplee ‘quuire the use of a 30 g alumipa .cleanup column.
Heuttalvalumine Brockman activity 1 heated overﬂight to 550°C
deact1vated w1th 1z water and tumbled for one day is packed
into one 2. 5 cm chromatograph1c ‘column and topped with a small
gmpun; of NezSOg.' Apply the sample, w1th 12 methylene chloride

in hexane, elute with 200 mL of same and discard.f‘Remove TCDD

"with 80 mL of toluene.
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The carbon-fibre is prepared by shreddlng 600 mg of glass fibre
filters in 100 mL of methylene chloride usmg a polytron or
equivalent. Add 50 mg AMOCO PX-21 carbon and stir the m1xturev

until the carbon is evently d1str1buted
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EXTRACTION, CLEAN-UP, ISOLATION AND QUANTITATION

LY

SOLVENT EXTRACTION

MOLECULAR SIZE

* SEPARATION

PHENOLICS REMOVAL

BIOGENICS REMOVAL

PCB's, DDE

- REMOVAL -

DIOXIN's and FURANS

ISOLATION

EFFICIENCY

| CONFIRMATION AND
~ QUANTITATION

"~ FISH TISSUE
HCL

CENTRIFUGATION

CHLOROFORM

" GEL PERMEATION
_ COLUMN _

TRISODIUM PHOSPHATE

H

SULPHURIC ACID

- HEXANE

- ALUMINUM OXIDE

TOLUENE o

- |CYCLOHEXANE -

METHYLEN cm.omos .

1

| CARBON FIBRE
_ COLUMN

‘ TOLUENE

_ 1SO0CTANE

HIGH RESOLUTION GC
EC- DETECTOR

e OF DIOXINS AND FURANS FROM FISH TISSUE
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