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4 beadopsce technigus 1o used to scresn vater, soil, sud sediment semples
on & portadle gas chromstograph equipped with s photojonisstion detector
snd & &-foot 33-30 columm. The techaique 1s ussful for scresuing samples
prior to their saslysis by OC/MB to prevest excessive levels of organics
from haralng the GC/MS., Ouantitstive ansiyses can slse bs done directly
o the GC by preparing headspace stendsrds. Detection Iimits vangs dows
to ppb lavals,

The seme sppsosch msy be spplied to Teal-time and time-wetghted smbdient

oir asmples,

1. BACKCROUND
The Regtos 1 Laboratory, in fulfillment of its tesk to protect the ea-

viroomsat, snalyses, routinely, s wide wariety of ssmples fmcluding drink-

{og vaters, industrial wastes, soils, sluiges, sediments, snd smwbient afr.
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dmong many tests dons rvoutisaly, the Jad rums these samples for wolatile
(puzgeshls) orgenics. Toe BPA prescribed ssthed for volatiles i wetsr
18 our Nathod 624 (1), hich requires snslysis wsing & gas chromatograph/
wass spectroaster (6C/M8),

The sctual run tiws ew the mass spectrometer for each analpeis &8 shout
30 aiowtes, plas t.ue for dets reduction, preparsticn and saslyeis of
staniands, plues quality control. 1If the first wum for & semple fs toe
dtlute or too concentrated, » second tus 1is requiced. torss yet, ppm
levals of organics will contsuisste the GCAMS, requiriag heurs or deys
of time to free the fnetrument of coutamination,

In order to svoid this down-tins and to veduce the msber of russ re~-
quired, wo have daweloped s scresaing techaique which sllows ue to
sslect & vafe snd proper dilutiom far the GC/MS snslysis of esch
sssple. Under cettain conditicns the screaning can de expsaded iwto

s quantitation method.

(1) Methods for Orpenic Chemical Asalysis of Municipel end Jaduetrisl
Tasteveter . EFa-S00/T-T-03Y. Tuiy. 1B (ML, GBRFL Clmclcostt,
B 18358)

68). This is on updated wreicn of the mthod thet firee
sppered fa the Pedarsl Register om December 3, 1979,
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Apparatus

The equipment Tequirsd is lieted 1o Tabla I,(2) The Photovec model
10A10 fs shown fn Pigure 1. It massures spproximstely 16" long x
6" high z 9" deep. It weighs roughly 20 1de.

This equipmant i portsble. The battery and the aiz-bettle will
sllow a full day's work {no the lgdd with the CC. They con b

sat up quita essily fu a mbille vao or ewes 0o & tall-gate of a
station wagon, westher pereitting. The column is desigued to
operate at smbient temparatuzes. Tharefore, the OC and the
semplen nesd to be at the same, relatively stedls, temperature

tu & location free of organic vspors. The surrounding teapersturs
(room temperatuce) needs to stay relstiwly cossteat throughout
the pericd of snslysas eo that slutfon tims of cospounds from the
the column is reproducibla,

8. Veter

3. BSsspling and Prssarvstion
Water ssaples should be teken fa duplicste following procedures

1 seLhod 624(3), [f the ssnples sre not to be ecreened end

(2) The manzion of specific products or trade names doas vot con~

stitute endorsement or recomasndatien for uee.

snalysed within 2-3 days, they should be pressrved with 20 vl
of 2.8 l.ﬂ,.") Whather pressrved or not, the samples should
be refrigersted at 49C, Field blacks ehould be teken alse.

2. 3saple preparation
At leest one vial for each squple wust be raetained for the
final snalysie. Oncs & vial has besn left at roos tempersture
for any lang paciod of tima or hee been spensd, it 1s mo longer
usedls for quentitstive ssslyis. Thoss vials to be used for
scresning should b allowed to come to roos temperatuve shortly
before tue scresuning is to begte.

Ia order to crests the necessary headspscs, first imsart a
dispossbie eyrings tip through the septum to allow make-wp

sir to enter the vial, Then fovert tha semple and remove

10 ul through the septum with & syrings. BRamove ths syrings
ond the syrings t1p and rinse them thoroughly before procesding
to the next sample. (For the safety of the anslyet, the with-
drawsl of the 10 ml 10 beat done in & Mood.)

Sheke the sssple vigrously for 60 seconds. The eample is
pov resdy for enalysis. (Vaep the visl imverted ot all
tines excapt whan withdrewing hesdspace sliquots.)

(3) If chiorine fs preseat, sodius thiosulfate 1o used 8 the preserve~

tiva. Ses Mathod 624,
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Recent information which has come to our attention leads to some modification of the protocol sug-

gested for volatiles in soil and sediment.
1.
2.

prepared VOA vial.
3.

Use 30 cc of water with mercuric chloride preservative for tared voa vial.
Very carefully and quickly transfer a small aliquot of soil (1 gm) from a core sample to the

If analysis is not to be performed in the field using the headspace technique, return the £illed

sample vials to the laboratory inverted. This will help preserve volatiles from being lost thru the

septum.
4.
to leach out high,level organics.

Standavds

Prepare, is o volumetric flask, a workiag level atendsrd at
the dssired concentrsticn range following the procedures ia
Method 624.(1) (Ve frequestly use 40 ppd.) Corefully 1o~
joct 1 ul of liquid msreury 1ato s 180 al serum vial, Ismedi-
stely add 120 ul of the freshly-wade working standsrd inte

the sarum vial snd crimp on the top. Ievert the bottle end
shake vigorously for 60 seconds. EKeep the botile Lowverted,

The sercury will form en air-tight seal over the septum.

Screening

Sst the air flowrats st 20~80cc/ata. (1f some flow of alr
through the OC is parmitted 24 hre/dey, ne festrumsat ware-up
tine 10 raquired.) BSalect s sppropriate eyringe. FPlace the
standatd viel upright, issert the tip of the syrtage fate
the headspsce ead pump the plunger slowly ssvaral times.

111 the eyringe slowly to the desired volume; then removs
the syringe and quickly faject the aliquot oato the CC
column. (At no time should any water be injected.) After
the last peek hes siuted, screen the semples fa the same

mannet, If aothing is known sbout the ssmples, stert with

The rational for this procedure is that large soil samples will require several volumes of water
This is based on work of John Wilson et al at_‘t_:he Ada Labs,

hesdopece volums can be facressed to 1 ul. Scale ewpansica
can Yo aitered as nesded before or during esch rus,

C. Seils asd Sediments
1. Sespling end Preservation

Samples for quantitative anslysis are cellectad oo follows:

1. All semples must Yo fced or refrigerated st AC from the
tims of collection watil analyeis.

1. Creb sesplas should be collscted ia glass cooteiners of
ot laast 40 ul voluws.(4) The contstser should b f1lled
a8 cosplstely se possidle snd herwstically sealed.
Bots: The sempler should remsaber that the entirve

contants of the contaiser will be treated se
the sampls. Any supsrastest liquid will pot
be decanted bafors anslysis.

3. All sssples should bs teken fu duplicate or triplicste.

§&. Tield dlanks ave to be taken sleo,
3.2.(D)

Ses Mathod 624, step

_X For hesdspacs scrasning additionsl sssples ars taken & fellowst

1. Add 20 al of organice-fros weter and 20 ul of 1.3 mercurie

onall aliquots {10-30 1) of headopace and 2 lov sensitivity Suv chioiide to & clean 40 ]l “VOA® vial. Cap the vial with s
oy ¢
scala on the GC (30 or 100 X), After the fnitisl vuns, Ybew sept.n atyla top and weigh visl to searest 0.1 grem,
AT D
/ (4) porty sl "VOA" visle are prefarred ualess the nsture of the semple
(s.g. 1t coutains socks or 1saves) nakas it difficult to get fepre-
'T th yprt le b seatetiwe ssnple {sto s vial,

I &l
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2. BRacord this as the tare weight.

3. At the sawpling location, add spprozimately 10 ml of soil
or sediment to the vial, lesving 10 al headspace. Csp the

vial, vafrigerste it et 4°C, and retura it to lab,
4. Veigh the vial sad record this waight,

2. fSawple Preparation
1f viale for screening purposes were prepered an described
sbove, these visls neaed only to be warsed to room tempers—
ture and shaken vigorously for ome mimute. If no headepsce
visle were prepared, weigh 1-10 grams of ssmple iuto @ clean
40 ml soptus vial. (Rscord the weight.) OQuickly edd
mumn:_ organice~free water to croste a total volume of
30 nl. Seal the vial and shake for 60 veconds.

3. Stendsrde
The standards will be preparsd {n watar as in part 1I.B.Y
sbove.

4. fcrecning
Proceed ss in 11.5.4 sbove

111, DISCUSSE1ON - VATER & SOIL-SEDIMENT

The headspacs ecresaing has teduced expensive GC/MS time snd grestly
reduced lost snslysis time., We no Jonger risk sccidentally overlosding

organice inte the CC/MS. Ve can usually estimste the lavels of organics

closely encugh to sllow the GC/WS cpezater to select the proper dilution.

1f we have & saries of sssples with similar pstterws of eluting compousds,
we can select representstive ssmples for OC/NS snalyeis rether thea rs
all the ssuples oo tha GC/MS. Whea scresning shows mo organics to be
presant, wa csn oftes safely sssuse that me peiority pollutants are

present st tha ppd lewel, There may be exceptiocns to this.

Vs usually prepare & scresaing stsndard contafaing ssweral of the com~
pounds we expect to find in the esmples. A typical standsrd sight con-
tain 40 ppd sach of o-xylese, tolusna, tetrachlorosthylens, trichloro~-
othylens, and 1,1,1-crichlorosthans.

Two potestial dlsadventeges srel the insensitivity of the photo-
fonisation detector to linear chloro~alksnes sad the prodles of
co~eluting peaks that eccure in cowples sasples. The datection
1inite we have found for & nusber of volatile orgaulcs are listed
4= Tedle I1I. A typicsl chromstogrsm is shown in Pigure 2,

The screening techniqus csn be astended to quantitation if all the
peska io the samples cas be tdentified.
1f quantitation is to be domet
-the working standard should te freshly made.
«all injections for the samples and standards should
be sade with the same eyriege.
~the injections should Vs st lesst 30% of the volume of
the syringe (in order to gat ¢ mote roproducidle volume).
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The inteat heve is not to iaply that this hesdspace technique giwes the

ssme accurecy sud fuformatios ss is poseible using OC/MB Methed 614.
However, for cortsin types of reguests, the accuracy and precisico of
Nethod 624 45 net required. TYor these purposas, soalyeis tiss cas b
ssved by OC scresaing and quantitetion,

IV, SCREENING AIR BANPLES

Beresaing of Absarbed Atr Bamples .

4. Genaral Discussiont
The vegional iad tias alse daveloped & praliaminscy msthod for the
snalysie of aic seaples for wolstile erganics. Whils it is act
the purposs of this paper to gt fato & detsiled diecussion of
thie mathod, this work is ssuticned becsuse of {ts eimflarity
to the beadspece techaique.{3} & partial 1ist of the epperstus
aceded s show 1 Teble 111,
In general, o ssmple is collocted on pravicusly clasned Temas(S)
or coconut charcoal traps. Typical volumes ‘for collacted samples
are 10 1ftero for Taces snd 30 litere for chercosl collscted over
&8 hours. The trep is them descrbed into s reservoir. Aliquots
csn than Ve withddrawm for ecreening on the FID or for snslyeis
on & OC/18 eguipped with & purge and trap device.

(3) yor further fnformatfon, contact Dr. Thomes M. Spittlstr ot
Ms. Moizs Loteills ot the Reglon I laborstory.

(6) Tensr: Trade ness for s polymar svailable fros Supslco, lue.
(ldhlmc. ""
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8. BStandards
Concentrates staniards hl-t\nol ere prepared as is Method 624(1)
and small wlunes of these sre fajected into 160 ul septon viale that
ares oquipped with the mercury ssal descrided sarlier. These standavde
are fajectec at relstively high concentrations and smsll velumss im order
to form stendards in 2 vapor staste. They sre sade dally.
B

C. Scrssning
Alfquots of the stenferd end the desorbed amples are injected ioto
the portadle GC. Vor this work, it 1s desiredle to perform asy
quattitative CC/¥S snalyses concurrestly with the scrooning.

The methods described fo this article were developed
by Dr. Thomas N, Bpittler, Chief of tha Techmical
Suppore Branch st the Negion I laboratory, end By
the following stalf of the Chemistry Sectica, is
sdditioa to the suthore)

Or. Wilien J. Andrede, Dr. Eathlesn N. Polgar, ond
Nr. Richerd Siscansw,
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TARBLR I
Ratention Times snd Detsction Limits for Scws Pricrity
Apparatus feor GC Scroaning of Vaters and Soils
Pollutant Volstile Ocganics
Relstive
1. Photovac Model 10A10 equipped with PID and ¢ & fect Ratention Time wh
{to Senzane) Dotection Limfe
SE-30 colums
2. AMr, “serc grade”
Trans-],2-dichioroetiyisne 0.43 €0.%
3. DRacorder, varisdle speed, 100 o7 fuill scale, bettery
Jenzens 1.00 €0.5
*  operoted
Teichloroathylane 1.40 €0.5
8. Byringes, assorted sises 10 vl to 1 a2
Toluana 1,55 €0.%
3. Septum vials, 40 ul, with cap & us, preclesned with
P sopren. Tetrachlorestiylens 3.80 <0.3
soap and wgter
6. Sarum botiles, 160 al, with crinp~on tops and crf;
' ! re e Nethylens Chiuride 0.33 ’
toal (Vhestom Class)
1.2-Dichlorosthane 0.83 40
7. Balance, top-loads to 0,08
» toprioedize = 1,1-Dichloreathene 0.3 3
8. Anelytical balanes, to 0.1
PR 1,1,1-Trichlorosthane 0.88 10
9. ULiquid mercury
Chiloroform 0.63 )
10. Pesticids grade sethene}
Iramodichloromsthans 1.40 20
11, Stendarde for purgesdle organics of Snterest
Dibrosochloromathane .90 i0

Opersting Conmditions: .4~foot $3-30 columm
«30 al/uin flow rete
«Assums & uip pesk
* minisus detectgble
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TABLE III
us for Screening Air Partial List -
Addition to Items im Table I
GCas tight syringes.
Tekmar LSC-2 concentrator umit cutfitted with & 5 ml Needle Sperge
Kit (Tekmar Co., Cimcinstti, ON).

cr).

1. Castury Programmed Thermal Desorbed (Poxboro Co., So. Norwalk,
4. Stainless steel traps containing cocomut charcoal or Teax(®)

4

adoorbents supplied by the Poxbore Co.
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