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IMPERTAL CHEMTCAT 'HDUSTRIVS LTUITED
PLALTICS DIVIOIGH - WELWYR GARDEN C1TY

RESEARCIL  DEPARTMEIT
ANALYT'ICAL DIVISIOH )

The Determinantion of Vinyl Chloride Monomer in
Poly (Vinyl Chloride) Latices, Slurries, ¥Wet Cake and
Powders: Solulbtion Injection ~ Gas Chrumatographic Method

Anslytical Method P73/8 R Jeffs

A
N W VWilson

INTRODUCTION

Two methods are used for the determination of vinyl chloride monomer in
poly (vinyl chloride) and in both, analysis is carried out on a solution of
the sample in tetrazhydrofuran. In the first method, a direct injection
procedure is used, vhilst in the seccond, headspace sompling is emplojyed.
The former procedure, described here, is a general method applicable to the
determination of vinyl chloride in the concentration range 0.0l - 5% in
latices and wet cakes as well as powders, It is, however, more suited to
the examination of sunples having a high monomer content. The sample is
dissolved in tetrchydrofuran containing isopropyl cihiloride as an internal
standard. This solution is injected directly into the gas chromatograph
for annlysis, and the procedure calibrated with knoun solutions of vinyl
chloride monomer prepared in the same internul standard/solvent soluticn.

APPARATUS

- » - e 4 R VN mommn wmsiy - -~
as Lnrowatogropn Fitted with o flomc I9r1nctlen gotrcray

and heated injection port wvith disposable
glass liner. A Perkin Elmer F1ll is

suitable.
Mechanical shaker
Yolumetric flasks 100 cm3, 50 cm3 and 10 cm
Conical flasks 50 cm”, stoppered
Hamilton syringe 10 1
Micrometer syringe 0.5 cm’. An Agla syringe is suitable

Pipettes

REAGERTS AND SOLVENT/INTLERNIAL STANbARD SOLUTIONS

Tetrahydrofuran Leboratory reagent grade.

Redistilled Tetrahydrofuran Reflux the solvent over potéssium hydroxide
and carefully distil rejecting the

distillation foreruns.

Vinyl chloride Cylinder containing liquid monomer.

iSOprOpyl Chloride 8.D.H. vV
(2-chloropropanc) c 000000937




Solvent/internal standard 0.10% v/v solution of isopropyl chloride

Solution A . in tetrahydrofuran.
Solvent/internal standard 0.01% v/v solution of isopropyl chloride
Solution B in tetrahydrofuran - preparc¢ by dilution

of solution A with redistilled THF,

GAS CHROMATOGRAPHIC CONDITIONS

Set up the gas chromatograph according to the manufacturer's instructions
and operate under the conditions detailed below.

Colunn 4,00 Metres 1/8" OD S/5 packed with 20%
o *Carbovax', 1540 and 0.5 w/w 'Atpet' 80
on silane (IMDS) treated 'Diatomite C
(60-72 mesh).

Column temperature 45°C
Injection port temperature 150°C
Sample cize 1 ul '

Nitrogen carrier inlet pressure 15 psi

Hydrogen inlet pressure ' 15 psi

Air inlet prcosure 18 psi

Amplifier sensitivity 1 x 20 for low range, 10° x 2 for high
: range.

Recorder 1l mV FSD

CALIBRATICN : LOW RANGE : 100 ~ 2500 ng VC/25 cm’

Accurately weipgh a 50 cm? volumetric flask containing approximately 40 cm?
tetrahydrofuran. Add approximately 1.5 g vinyl chloride liquid and quickly
stopper and reweigh the flask. HMalie the volume up to the mark with tetra-
hydrofuran, mix, and store in a refrigerator. By means of a pipette transfer
1.0 cm® of this solution to a 10 cm® volumetric flask containing a little
solvent/internal standard solution B. Dilute to the mark with the solution

B and mix well., By means of an Agla micrometer syringe transfer C.10 cind

of thc second solution to a 10 cm” volumetric flask containing a little
solvent/internal solution B. Dilute to the mark with the solution B and

.mix well to give the lover calibration standard, which vhen prepared from

.a starting 3% solution contains the equivalent of 750 pg vinyl chloride/25 cad
solution. .

In a similar manner prepare two other standard solutions containing
approximately 1500 pg and 2500 pg vinyl chloride per 25 cm? respectively.
Calculate the exact strengtn of each solution.
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of one of the standards. Allow the chromatopranm to develop and meanure the
peak heipght duce to the vinyl chloride and isopropyl chloride. Hepeat this
procedure for the other standards and in each case calculate the ratio
vinyl chloride peak heirht

isopropyl chioride peak height

Plot a graph relating these peak height ratios to pg vinyl chloride per
25 cu”’ solution.

CALIBRATION : HIGH RANGE : 2.5 - 25 mg VINYL CHLORIDE/25 cm>

Accurately weigh a 100 cmd volumetric flask containing 80 e’ solvent/internal
standard solution A. Add zpproxiwately 2 g vinyl chloride liquid and

quickly stopper and reweigh the flask. Make the volune up to the mark with
solvent/internal standard solution A. Mix and store in a refrigerator. By
means of a micrometer syringe transfer 0.500 cm? of this solution to a 10 cm?
volumetric flask containing a little solvent/internal standard solution A,
and dilute to the mark with solution A to give the highest calibraticn
standard. This, when prepared f{rom a starting &i.solution contains the
equivalent of 25 mg vinyl chloride/25 cw”’ solution. In a similar manner
prepare tvo other standard solutions containing approximately 5 and 10 og
vinyl chloride per 25 cm? respectively. Caleculate the exact strength of

each solution. .

Set the chromutograph to the appropriate attenuation setting and carry out
the chromatorraphy exactly as described for the low range calibration.
Calculate the renil_neight retios and plot a graph reinting thiese 10 @ Vinyi
chloride per 25 cu’.

EXAMIHATICH OF SAMPLES
“Dry Powders : Low Range

Accuraztely weigh an amount of sample not exceeding 1 g and containing less
than 25C0 ;g vinyl chloride monomer into a 20 cm’ conical flask. Add from
a pipette or dispenser 25 cm? of solvent/internal standard solution F,
immediately stopper the flask and secure the stopper with adhiesive tape.
Place the flask on a mechznical shaker until the polyner has dissolved, then
carry out the chromatograpay on a 1 pl aliquot of the solution cxactly as
described for the low-range calibration.

Latices, Slurries and Wet Cake : High Range

Accurately weigh an omount of sample not ‘exceeding 1 g and containing less
than 25 mg vinyl chloride monomer into a %0 cm conical flask - Add fron
"a pipette or dispenser 25 cm? of solvent/internal standard solution N,
“immediatcly stopper the flask and sccure the stopper with adhesive tape.
.Place the flask on a mechanical shalcer until the polymer has dissolved, then
carry out the chromatography on a 1 ul aliquot of the solution exactly as
described for the high-range calibration,

. L'A"A
RESULTS 000000939

On each sample chromatogram measure the peak height due to vinyl chloride
and isopropyl chloride. Calculate the ratio vinvi chloride veak heiciib
isopropyl chloride prak bright




and by reference to the appropriate calibration graph read cff the equivalent
pg or mg vinyl chloride per 25 cm? solution. Hence calculate the concentrat-
ion of vinyl chloride in the original cample and quote the result as

parts per million or as a percentage w/w as appropriate.

NOTE ) ,

Typical chromatograms are shown in the figure.

VVC 000000940
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IMPERTAL CHRMTCAL THLDUSNTLTES LIHIUED
PLASRICS LIvIsIoh - wiliodll GAKDETD CLTY

RESFARCH  DEPAKIMENT
. ANALYTICAL DIVISION .

Analytical Hethod: p73/9 ' M R Rinpham

The Determinatinn of Vinyl Chleride Monomer in Air

Prototype Analyses ueing Flame Tonisalion Detector

DESCLHIPTION OF THE ANALYSER

The analycer has been developed and used {or the Jdetermination of vinyl
chioride mononasr concentrations in plant atmospheres. "he apparatus
consists of 0 flame ioniszation detector, oven tesnporatuvre controll-r,
arnlificer, a poa flow unit and a recorder

Connnnents

Fhe block diapram, Fip, 1, indicates the cowponcante refeorved to brlow,
) : ' i

&) Heated dual flane icnisation detestor head, Ve Soeries 1000 tart

No. 791547, modificd by removal o' one of the lawe detoctors,
(ee note 1),

B) Tonisation amplifier Mark II, Pye Series 1C4, Part lo. 791770,

c) Detector ovep controllsr, Pye Series 104, Pavt Ho. 791711, bncines
a Siticon Tectllilier Wnit LHCoUpus attite  Wbua e o A5G 2o

K Peristalitic Pump -~ hipgh flow pump, manufaclured by Mebering Voops

Limited, Uxbridee Ncad, knltiog Broadwey, London, W.i,uchigg o1l ican
rubber o omm bore, 10 mm external diamcter,

) A pas control unit which contrels four operaticrui.
& P

1 Fuel. gas Dlouvime to the Jdetector,

. Blank carrier pis Mowing: Llhraough bthe detector,
5 Introduction of standard pgns fur calibratio...

4 Introdustion ol the sumple gan.

The flow rates in operations 2, 3 amnd « must be the sooe an enerr inco the
fLame lonication deteclos. A block disgram ol the control wnif o risown ar

Piy. 1., ,

Toeration 1

Dyorogen 1s aiped from s cylindes, usine 1/BY coprer babipg, Lo boe e eabar
oapraaey Lhie pas control unit, The Mow rate in repolnten by o oapite
cescoagre repdator, Ryt ennnected with o Simplex pressure prauer doarngs
(VNS |'|:;i}.

Yoo oade oo cwpport o can s piped Lo o the detector vtees o T i
Ltiabe b low rote Loooregutated ay o ropralatoens O, oree o o Vi e
IZLICE S Y S VA S L PR (C-~0 red e A adr 1r requiced te T Lon Lrouy ! R IR R
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as blank pas when the instrument is in the standby condition the air line
is divided: onre branch for the fuel gas, the other Hranch for blank pns.

v -

Operation 2 : Blank Carrier Gas -

Air is piped to the 'J-way' switch valve X, at position J. Position 3 at
valve X is connected to » 'S-way' switch valve Y at position 1. Yhen both
valves are in the 'up position*' blank air flows through to the detector.
The required flow rate of 3% ml/win is obtained by placing a standard
restriction between the detecter and the Watts regulator U of jlass
capillary, ¢,2 mm bhore and 23 cm long. The flow rate is indicated by a
Simplex pressurc gange (0-30 psi) connzeted to regulator ‘I

Operation 3 : Standard Vinyl Chloride Gas Mixture

The standard pgas mixture is piped from a cylinder to valve X at position &,
and thon by the sawe valves and restriction to the detector as in Cperation
1. Yhen valve X iz placed in the 'down' position the standard pgas mixture
flows to valve Y which is left in the ‘up' pesition and rasses to the
detector. (Introduction of blunk air and standard gas iz {rom cylinders
and therctore on a pressure basis).

Ogeration 4 : Introduction of Sample

The bellows containing the sample gas is connected at inlet M which 1
connected throurh a filter, consisting of o 8" x 174" OD glacs tube filled
with cotton wool, to the perictaltic pump N.o The pump is connected Lo
valve Y &b position D using stuinloso cteol caplilary tubdeg. with cnleg ¥
in thin 'down' pocition the sample pas passes Lo the delector.  "The s and
connecting lines can be purpoed with air by switching valve Y to the ‘i !
posiiion and leaving the pump running.

@) Kecorder, Smiths Servoscribe, Type RE 520,20 with o modified senle 0-C0.
Note 1

A heiled head is essential to prevent the water formed by combustien ¢t tae
floeme Lip condensingg wilhin, the detecter and giving rise o considera: in
clecirical noica.  Alco any hydrogen chloride formed due to Line comGie tion
ol vinyl chioride would form hydrochloric azid io the wpreseuce of mals tare
nnd cause serious corrosion within the detector.

Phe clectrical control unit is normally mounted at the rear of Lhe ainialyvser
ovent,  An analveoer oven is nol reguared {or whe vinyl chloride detecizon
tuerefore the rilicon control rectifier unib f{or the devector oven W

Leet incorporated in detector oven controlier unit. Phis cirens! dis,cram
should be used in conjunction wi . Fig. £12.0 detector oven contioull -

Cte Nuo 122 U4/2 of the Pye 104 chromatoygraph technical wanual.
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OFERATING INSTRUCIION

Calibration of,Flow Rates throupgh the Detector .

Flow rates for each pas throupgh the detector are calibrated against the
pressures indicated on the pgaupge by setting these to the required race
using the soap bubble teohnique and noting the pressure.  The optirum rates
are:

Hydrogen 30 ml/min
Air 400 aml/win
Sample _ ) o

Vinyl chloride standard ) 35 ml/min
Blank a.r ) :

Settiups on Aqalyser

Detector aven controller sciting Temp. 100-120°C,
Awplilier netting - Attepuator 17 % 107,

Backing of [ eango
Polarilty A !
Backing oflF X

Gas flow unit setting . Switch valves X and Y in the ‘up’
positions.

Lirhtin: Fleam: Tonication Detrclor

Switch on recorder.

Tuvn on hydrogen and atr supyplies.

Preszure at hydroren cylinder regulator - 3% kg per sq om.

Preesure at #ir cylinder repulator - 2 kg per sq o, .
Turna sample yeyulator T - off,

Riarduce air prensure to 10 Ghe per-sq ind

Adivet hydro;en pressure raading to 9 1lbs per og in.
femove cover from lame ionisalion detector unit.
Pres: ignite switch, check Ulame is alight by placing a pelished turroece to
the chimney of the detector to show condensation.  Wher Lit incroare ale
pressure to 15 1bhs por sq. ine  Adjust repulator T to approxiwately 1 inhs

ner 5q ine

Perlnce cover on flame iunisation deteclor unit. vve 0000
o 00944

Calinrating annlyeer

wif renorder sueed at 120 mm/hour and millivelt setting at 2 me,
Cean standard vinyl chloride/air eylinder.

swilelr froe slank poas Lo clandard pas ot switoeh vwidve V.

acjut cample pressoure sl repulatos T to give a recovder cead-ocu tor Lun
coscentratineg in ppr v/ of the stando e gras mixlare bois o anel:

er v e AtLow dnctrument Yo Stabilice over a oper.od onbowminate.




when reading in etable turn gas stream from ctandoard goan Lo blank froae «t
switch valve X.

The instrument is now calibrated and ready for sampl® runs. Turn off
standard gags mixture at cylinder, - ‘ '

Lock pas control regulators R, 55 and T.

Sampling

The air sample is token using Fletcher bellows (air sampling aspirator -
Gallenkomp Cat. No. UF 430). If an extension lead is required for
sampling polyviny! chloride tubing is used since thic dors not abserd

inyl. zhloride monomer. The bellows are filled and emptied three times
before taking the sample. '

Connect the bellows at M. Switch on and run the.pump for one minute. Owitlch
valve Y to down pusition and run instrument for three minutes or urtil o
stuble reading is recorded. Read off in ppm v/v vinyl ehloride present

fron the recorder scale. After the reading has been taken switch valve Y

to ‘up' position. When the recorvder pen has returned to zero e apporatur
is ready for thz nexi nample.

sSensitivity '

The analyser is capable »of measuring vinyl chloride concentrations down te
10 prm v/v at the standard attenustion cetling of 10 x 107 and a preshure
setting of 4 pel. The limits of detection on the 10¢ attenuation ranie are
from L oppm v/v to 1000 ppe v/v of vinyl chloride in air at the same »oeosure
setiindg.

PhEPARATION ARD STARDARDIGATION CF VINYL CHLORIDE/AIR MIXTU:E

The recowmended mixture for culibration +ds 150-200 ppm v/v in air.
Pp /

Frepavation

A eylinder is cvacuated and a caleulated volume of vinyl chlorade .o is
drawn into the eylinder using a gas burette. The cylimder i Lhen brought
to atwospheric prescure by allowine air (o be drawn al a flow ratc ol HGO !

» minute. ihe cylinder is then pressuriced to 1400 psi using a conpressed

air cylinder at 2000 psic The cylinder is then allowed to stand for at
least 24 hours to cquilibriate. The vinyl chloride is then detern ned
apgainst a known standard mixture of vinyl chloride in air by gpes cir osaato-
Erapay.

A cud battor tlack of known volume, (calibrated ucing the water . hody
toocwncaated snd filled with clean alr to rdmospheric prescures A o s
2 cuttable sose 10 incertoed into bhe necks  An aliqguot of nure viagh

vhioeice ja 0 injecked into tae flasiz throupgh Lhe Suba weal asia o0 cpris .
The Lype of Locings used isoa 1. oml Gillette Delmitast G onosoadt L Leing .
i

The crrince 1o Ylushed out with vinyl chloride pas O times betore
rensoccd voieoe o measured and injecterd into the flask.  This ens oo thos

- ' ~ V¥C 000000945




the syringe is saturated with vinyl chloride before the cample o takieo,
The atwmysphere 15 mixed by piercing the seal with o niedis attached Lo on
10 il disposable ‘syringe and illing and emptying it inte thae flarsk 6
times, Cne aliquot is injected into Lhe GC apparatus Ly taking '@ ml and
injecting into the cvacuated sample loop. Only one aliquot can be tudon
sut of the flask and therefore different atmospheres of the same concont-
ration have to be prepared for duplicate determinations.

Gac Chromatogravhic Conditions

Detoctor Flame ionisation dotector

Column l-netre of silicon slastomer %20
on acid washed 'Celite’.

Column !;eniporature.: 40°C

Hydrepen flow rate 20 ml/:minut:e
Mitresen flow rate . 30 ml/minvte

Air I'low rate 500 m1/minute ,
sample loop 5 em?

The concentration of vinyl ehloride is calculated using the yeak heipht
nethod.

YVC 000000944
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IMPERIAL CHEMICAL INDUSTRIES LIMITED

PLASTICS DIVISION -  WELWYN GARDEN CITY

RESEARCH DEPARTMENT

ANALYTICAL DIVISION

THE DETZRMINATION OF VINYL CHLORIDE )ONOMER IN NON-ALCHOLIC'AﬂD
ALCOHOLIC DRINKS AND OTHER AQUEOUS SOLUTIONS OR EMULSIONS

INTRODUCTION

The procedures described in this test method are those developed for the
determination of low ppm quantities of vinyl chloride monomer leached from

PVC bottles into the contained flulds during storage. The method employs a
head space sampling gas chromatographic technique, calibrated by the acdition
of micro-litre quantities of a standardised solution of winyl chloride in uater,
to samples of the particular fluid under test which have not been in contact
with poly (vinyl chloride).

¢

INSTRUMENTATION

The Perkin Elmer FLO Multifract head space sampling chromatograph is suitable.

Sot un the Lo necemhly ancording tn tha mapufacturevla inatruertions ta onorate
under thc conditicns given in the tabkle below. Uso stendard 25 ml capaocity réo
sample viusls and seals and operate with an equilibration time of ot leact

3 hours at 30°C before sampling.

Column Lk Metres 1/8" OD S.S. 205 w/u Carbouwax 154C
+ 0.5% Atpet 80 on silane treated (HNDS)
Diatomrite C (60-72 mesh),

Column temperature 45°C

Water bath temperature ‘ . 30°C

Injector needle temperature 120°C

Injection time 5 sec.

Analysis time ' Aquecous solutions (e.g. orange squash) -
10 mins

Gin, Vodka ~ 60 mins
- ¥hisky - 90 mins

Purge time 24 sec
Stabilisation time 30 Bec
Nitropen carrier inlet precsure 1.0 Kp/cm2

VVC 000000949
Air inlet pressure 1.2 Kp/cm2




-

2
Hydrogen inlet pressure 1.0 Kp/cm
Amplificr sensitivity 1 x 1 )
Recorder (2-pen) : 2mV and 10 or 20 mV. Chart speed
1 cn/min.

An integrator can be used if desired.

PREPARATION OF CALIBRATION SOLUTION

Prepare a saturated solution of vinyl chloride in water at 25°C, by the
_following method.

Place thoe bubbler asscmbly shown in Fig. 1 into a water bath thermostatically
controlled at 25°C. Place 70 cm” water in the tube and bubble vinyl chloride
through the absorber for a minimum period of 2 hours,

Remove 10 cm3 of this solution into & 125 cm3 Hypo=-vial containing 90.0 cm3

distilled water. Immediately escal and store this dilute stondard solution
in a refrigerator at 5°C.

Remove two further 20 cm3 aliquots of the solution from the bubbler directly
into the iodine flasks for standardisation as described below then transier
the remainder of this strong standard solution to a Hypo-vial and immediately
seal and store in a refrigerator at 5°C.

STANDARDISATION OF STRONG STARDARD SOLUTION

Solutions Reauired ¢
Potassium bromide/bromate solution "0.1N

" Sodium thiosulphate solution 0.1N (standardised)
Hydrochloric acid solution Approximately 2N
Potassium iodide solution o 20% w/v
Method

Into two 250 cm3 iodine flascks add 2530 cm3 0.1N potassium bromide/bromate
solution. Add to each flask 20.0 cm” of the saturated vinyl chloride

solution from the bubbler and follow this by 15 em” 2N hydrochloric acid
solution. Immediately stopper the flasks, shake to mix the contents and seal
the stopper with a little 2C% potassium iodide solution. Allow the flasks

to stand in the dark for at least 16 hours. Carefully remove the stovper
allowving the potazsium jodide to run into the flask, then add a further 10 cm
of the potassium iodide solution and titrate the liberated iodine with the O.1N
sodium thiosulrvhate solution. Carry out a blank on all the reagents used,
using 20 cm” distilled water instead of the aliquot of sample solution,

Calculation

VvVC 000000950
% w/v vinyl chloride in solution

= (Blark titre - sample titre) x 0.00512% % 100
20




e

In our experience the value 50 obtained should be about 0.19% w/v vinyl
chloride. The dilute standard solution is labelled at one tenth of this
value. '

CALIBRATION OF GAS CHROMATOGRAPUIC PEOCEDURE

Into a series of 25 cm3 capacity F4O vials add 5 cm3 aliquots of the fluid
under test which has not been in contact with poly(vinyl chloride). Seal

and cap the vials and by means of a Hamilton micro-litre syringe add O,

2, 5 10, 20, 30, 70 and 1004~1 of the dilute standard vinyl chloride solution.
Place the vials in the FA4O thermostat bath at 30°C and start the analysis,
arranging the mininmum 3 hours equilibration before the first standard is sampled
by the chromatograph. Measure the peak height of the vinyl chloride peak

shown in Fig. 2 for each stendard and plot graphs relating peak height tos7g
vinyl chloride per 5 cm”? solution. These graphs cover the range O - 3 4g

and O ~ 1§/ug vinyl chloride per 5 cm”™ solution. :

EXAMINATION OF SAMPLLS

Shake each sample bottle and by mecans of a pipette transfer S cm5 to a 25 cm3
capacity F40 vial. Immediately seal 2nd cap the vial and place it in the

F4O thermostat tath at 30“C to be processed with a set of calibration standards
as described above,

Re;SULTS

Measure the veak bejrht due to vinyl chloride in the sample chromatogram
and by refercnce to Lhe appropriate calibratioun graph, calculate the viuyl
chloride content of the liquid under test. Report the resull as ppm /v
vinyl chloride.

NOTE

-Most liquors contain '"high boiling" congtituents, and it is advisable to
process no nore than eight samples or standards at any one time. The column
temperature should then.be raised to cbout 100°C and allow to purge clear of
high boilers. An overnight purge carried out whilst a further cset of samples
or standards are eguilibrating is convenient.

If available, an electronic integrator may be used in conjuﬂction with the
chromatograph.

25 June 1973
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IMPERIAL CHLLICAL INDUSTRIMSG LINMITED
PLASTICS DIVICLOH - WELMYHN GARDEN CITY

RESFARCH
ANALYTICAL DIVISIOH

CEPARTHENT

The Determination of Viny) Chloride Monomer in
Poly (Vinyl Chloride) Powvders, Compounds
and Houldings : Headspace Sampling -

Analytical Method P73/7

INTRODUCTION

Gas Chromatographic Method

A R Jeffs
N W Wilson

Two methods are used for the determination of vinyl chloride moromer in
poly (vinyl chloride) and in bhoth, the analysis is carried out on a solution

of the seniple in tetranydrofuran.

In the first method, a direct injection

procedure is used, vhilst in the second, headspace sczuipling is employed.
The latter procedure, described here, is particularly preferred for
samples containing less than 200 ppm vinyl chloride monomer and has a lover

limit of detection of 0.5 ppn.

Although the use of an automatic headspace

sampling chromatopgraph is specified in this method, the procedure can bte
modified to use simpler equipnient vith manual headspace sampling by means
of a gas tight syringe into a standard chromatograph.

APPARATUS

Headspace campling gas
chromatogranh

Sample vials and seals
Magnetic stirrer
Volumetric flasks
Hamilton syringe
Micrometer syringe
REAGENTS

PVC homopolymer powder
(Monomer free)

Te#rahydrofuran

The Porkin Elmer F40 Multifract
instrument is suitable.

25 c¢m? F40 vials are suitable.

25 cm3 and 10 cmB.

0.5 cm>. An Agla syringe is suitable.

Store PVC homopolymer powder in a well
ventilated situation until 'all residual
monower has volatilised. Polymer contain-
ing less than 0.5 ppu as deterwined by
this test method is required.

This solvent may contain both high beiling
impurities wvhich will prolong the analysis
and low boiling constituents which will
interfere with the determination of vinyl
chloride particularly at low concentrutions.
Remove such impurities by refluxing the
solvent over vrotassiun hydrenide and
carelul distillaiion wilh rejection of the
forcruns.

VVC 000000954




Vinyl chloride
GAS CHROMATOGRAPHIC CONDITIONS

Cylinder containing liquid monomer.

Set up the F40 chromatograph according to the manufacturer's instructions

to operate under the conditions
25 cm?

given in the table below. Use =
capacity F40 sample vials and seals and operate wlth an equilibration

standard

time of at least 3 hours at 30°C before sampling.

Column standard

Column teﬁperature

Water bath temperature
Injector ncedle temperature
Injecfion time

Analysis time

Purge time

Stabilisation time

Nitrogen carrier inlet pressure
Hydrogen inlet pressure

Air inlet pressure |
Amplifier sensitivity

Recorder

4.00 metres 1/8", OD S/S packed with

20% w/w 'Carbowax' 1540 + 0.5% w/w 'Atpet!
80 on silane (HMDS) treated 'Diatomite' C
(60-72 mesh).

45°C.
30.0°C.
120°C
S sec.

30 min. (This time will vary with the
purity of the tetrahydrofuran solvent and
the level of monomer content being
determined i.e. the amplifier setting and
millivolt range of the recorder used).

24 scc,
30 secc.
1.0 Kp/cme.
1.0 Kp/c§2.
1.2 Kp/cm2.
1 x 1.

Servoscribe (2-pen). The mV ranges used
depénd on the level of monomer content
determined i.e.

0.66 mV and S mV rcupoctlvely are ured for
0.2-8 pg.

2 mV and 20 mV respectively are used for
5-30 nug.

20 mV and 100 mV respectively are used for
30-500 ug. ‘
Chart speed 1 cm/min,

P YVC 000000955

CALIBRATICH : HIGH RAliGE ¢ O - 4C0 pg VIRYL CHLCRICE

Accurately weigh a 25 cu? volumetric flask containing approximately 20 cm?

redistilled tetrahydrofuran.

Add about 1 g vinyl chloride liquid and




quickly stopper and reweigh the {lacik. 1%ke the volume up to the marls with
redictilled tetrahydrofuran, mix and store in a refrigerator. Calculate
the exact strength of this standard vinyl chloride colution.

Weigh 0.500 g + 1 mg portions of monomer-free polymer into a series of
25 cm capacity F40 vials. Add 5.0 cm? redistilled tetrahydrofuran and
immediately seal and cap the vials. Allow the polymer to dissolve.

The addition of tetrahydrofuran to the polymer powder can cause gelation

580 that complete solution takes several hours, cven with mechanical shoking.
Solution within a few minutes can be obtained by use of a magnetic stirrer.
The F40 vial contalnlng the polymer and mzpgnetic bar are placed on the
stirrer and 5.0 cm? of tetrahiydrofuran added rapidly from a syringe or
dispenser. Snmall stirrer bars are conveniently made from short lengths of
steel wire, sealed into glass melting peint tubing.

¥hen the solutions are ready, by means of a 10 pl Hamilton syringe add,
through the caps of separate vials O, 1, 3, 7 and 10 il aliquots of the
standard vinyl chleoride solution to give a range of steondards, vhich uhen
prepared from a starting 4% solution, cover the range 0-400 pg vinyl chloride.

Place the prepared vials together with any sample vials in the F40 thermostat
bath at 30°C and after allowing a minimum equilibration period of 3 hours
start the zutomatic analysis sequence. OCn each chrowatogram measure the
height of the pecaok due to vinyl chloride and plot a graph relating peak
height to pg vinyl chloride per viale

CALIBPATICN @ IO RANGE : O - 20 5 VINYI, OIT.ONTRR

By means of a micrometer syringe transfer 0.500 cm? of the standarg vinyl
chloride solution, prepared for the high-range calibration, to a 10 cm”
volunetric flask containing a little redistilled tetrahydrofuran. Dilute

"to the mark with redistilled tetrahydrofuran, mix and store in a refrigerntor,
. Calculate the exact strength of this dilute standard vinyl chloride solution.

Using this solution carry out the procedure described for the high range
calibration. \hen prepared from a dilute standard solution containing 0.2%
vinyl chloride these standards cover the range 0-20 i monomer.

EXAMIHATION OF SAMPLES

Powder samples should be stored in tightly sealed containgrs whilst awaiting
analysis. As qulck]y as_possible, wveigh 0.500 g + 1 mg of the sample into
an F40 vial. Add 5.0 cm? redistilled tctrnhydrofuran and immediately seal
and cap the vial. Dissolve the polymer as described for the high range
calibration, and when solution is complete transfer the vial together with
the standards to the F40 thermostat bath to complete the analysis. Measure
the peak height due to vinyl chloride on the chromatogram produced.

RESULTS

Refer the peak height due to vinyl chloride in the sample chromatogram to
the appropriate calibration gravh and hence caleulate the vinyl chloride
. content of the sample. Report the result as ppm w/w vinyl chloride.

yvC 000000956




NOTES

If available, an electronic integrator may be used in conjunction with the
chromatograph. '

It is often convenient to purge the chromatographic column free of accumulated
high boiling constituents by increasing the c¢column temperature to 100°C over-
night. During this time a further set of samples and/or standards can be
equilibrating in the 30°C thermostat bath.

Typical chromatograms are shown in the figure.

vvl 000000957
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