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DEGRMINATION OF RESIDUAL VINYL CHLOPIDL
MONOMER IN VINYL RESINS

-

Pl
) i) 1 PURPOSE

‘ A proccedure for determining the amount of residual vinyl chloride
present in vinyl resins is described, The rosin is dissolved in- -
a solvent and tho vinyl chloridoe analyzed using a pgas chromato-
graphic technique, The method is applicable for use with poly-
(vinyl chloride), vinyl chloride~vinyl -acetate copolymers and
other vinyl resins in which there are no volatlles which interfere-
in the determination.

2 EQUIPIMENT AND REAGENTS Sowae

Gas Chromatograph, Hewlett~Packard (F and M) Model 5750 or
equivalent, equipped with a hydrogen flame ionization detector.

Tetrahydrofuran, reagent grade.
Balance with‘accuracy to 0.10 gram,

2 SAMNPLE PREPARATION

Prepare the sample for chromatograph injection by dissolving

the test resin in tetrahydrofuran (TII'). Weigh 9 grams of THF

into a suitable vial, Add 1 gram of the resin to be tested to the
o TIF. Resin addition should be made as quickly as possible. Cap
;} the bottle and place it on a can-roller to attain complete
solution. VWhen complete solution has occurred, the sample is
ready for injection into the chromatograph.

4 INSTRUMIDNT PARAMETERS

Instrument Héwlctthackard (I' and M) Model 5750
(or equivalent) cquipped with hydrogen
flame ionization detcctor.

Column Six-feet by 1/8-inch stainless steel tubing
packed with Chrowosorb 102, 60/80 mesh,

Temperatures:

Column 100°C for 4 minutes, manually increased
to 250°C

Injector 100°C (maximum)

Deotector 300°C (flame ionization)

Sample Size 4 Microliters

Flows:

lHeliwm Carricr Gas 25 cc/minute

lydrosen 20 psi at cylinder hoead,
Coapressed Ay 40 psi at cylinder hend,
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(Continued)

Elution Times

vinyl Chloride 2.8 minutes
Tetrahydrofuran 6.3 minutes
CALIBRATION

Prepare solution mixtures of varying amounts of vinyl chloride
in tetrahydrofuran to cover the expected range of concentration.
Obtain from the chromatograph scan the arca percent of vinyl
chloride for each sample of known monomexr content. Prepare a
chart plotting the area percent vinyl chloride versus the known
weight percent vinyl chloride to ‘establish the relative detector
response of the vinyl chlofide with respect to tetrahydrofuran.

CALCULATION

Determine the area percent vinyl chloride from the chromatograph
scan for the resin solution to be characterized., Multiply this
figure by 10, which converts the data to area percent vinyl chloride
based on resin weight. Using the chart developed with the cali-
bration samples, read off the corresponding weight percent of vinyl

chloride.
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DUST
DETERMINATION OF TOTAL
AND RESPIRABLE AIRBORNE DUST BY MEMBRANE FILTER

SAMPLING AND GRAVIMETRIC ANALYSIS

PURPOSE This procedure has been written to conform to

recommended methods of sampling for dusts as :
published by the National Institute of Occupational Safety
and Health (1) and the American Industrial Hygiene
Association. (2) .

PRINCIPLE. -Total dust concentration is measured by drawing

a known volume of air through a preweighed, 37-mm
polyvinyl chloride membrane filter, sampling with the top cover
of the filter holder removed (open faced). The filter is dried
by means of vacuum and reweighed to give a measure of the dust
concentration. Respirable dust is measured by using a 10-mm
nylon cyclone ahead of the membrane filter to remove the larger
or non-respirable dust particles before they reach the filter.
The filter is treated the same as described for total dust.
The table below gives the theoretical deposition of the dust
particles,

Aerodynamic diameter (um), Percent
unit density sphere passing cyclone
2 20
2.5 79
3.5 50
5.0 25
10.0 0
APPARATUS

a) Personal sampling pump and charger, Model G, Part No.
456252, Mine Safety Appliance Co., Pittsburgh, Pa., or
equivalent. (NOTE - Earlier models of the Model G pump
were not equipped with a pulsation damper. If such a
model is used, then the pulsation damper kit, MSA Part
No. 449614 - should be ordered and installed before
taking dust samples.)

b) Cyclone and holder; Part No. 456243, MSA holder assembly
complete with cyclone and sampling line assemblies.

¢) Filter holders for 37-mm filters; 2-section, Catalog
No. M000037P0, 3-section Catalog No. M000037A0, Millipore
Corp., Bedford, MNass.

d) Backup pad for 37-mm filter, Catalog No. AP1003700,
Millipore Corp.

e) Polyvinyl chloride membrane filters; 5.0 » pore diameter,
Vinyl Metricel, VM-1, 37-mm diameter, Catalog No. 60714,
Gelman Instrument Co., Ann Arbor, Mich.
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£f) Vacuum desicceator (use with a safely shicld to contain glass
fragments in the event of implosion if a glass desiccecator
is employved).

g) Mcrcury manomecter

h) Analytical balance capable of weighing to the nearest 0.01
mﬂ'

i) Vacuum pump - capable of reducing pressure in the dcs1cch01
to 5 mm of Hg.

j) Cellulose bands, 2-section holder part No. 625415, Mine

Safety Appliances Co. 3-section holder - 41x25 mm, No. 28,
Walter H., Jelly and Co., Franklin Park, Illinois.

PREPARATION OF FILTER

a) Place the VM-l polyvinyl chloxritde filter into the vacuum
desiccator and reduce the pressure to 5 mm Hg

b) After 15 minutes at the S-mm pressure, allow the desiccator
to return to atmospheric pressure.

¢) Make sure the balance is zeroed before weighing. Holding
the filter by the edge with tweezers, place it on the
balance pan and record the weight to the nearest

0.0l mg (Wl).

d) Insert a backup support pad into the bottom section of the
filter holder. Carefully place the weighed filter on the
support screen. :

e) For total dust sampling (3-section filter holder), place
the middle and top sections on the bottom section. Press
the sections together firmly until the outer edge of the
filter is tightly held against the backup support pad.

f) For respirable dust sampling (2~-section filter holder)
. place the top section on the bottom section and press
firmly.

g) Insert the red and blue plugs into the inlets of the filter
holders and slip a cellulose band from the storage solution
over the outside of the holder. Allow the band to dry
thoroughly before using.

RESPIRABLE DUST AIR SAMPLING PROCEDURE

a) Remove the red and blue plugs from the 2-section fllter
holder, and insert the filter holder into the cyclone
holder assembly, make sure the filter face is pointing
downward toward the cyclone,.

b) Clamp the filter holder securely into the cyclone holder,
so that the O-rings are held tightly against( the filter
holder seats.

c) Clip the cyclone holder assembly on the shirt collar of the
employee. Attach the sampling lines from the cyclone to
the inlet of the portable pump.

d) Adjust the air flow through the cyclone by Luining the
adjusting screw on the pump until the flowmeler ball on
the pump is centered on the red band on the Slowmeter
(1.8 liters per minute). If samples are (o be taken
for respirablc coal dust, then the recommundcd [low rate
through the cyclone and filter is 2.0 liters per minute.
This can be obtained by adjusting the flow on the pump
until the flowmeter ball is centercd under Lhe orange
band on the flowmeter, :

42
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Place the pump on a belt around the cmpleyee's waist,
Record the time the pump was started.

At the end of the working shift, stop the pump and record
the time. Note: respirable dust samples need a minimum
of 4-hours sampling time to provide enough sample to obtain
an adequate amount of dust to weigh.

Carefully rcmove the sampling assembly from the employee.
Remove the filter and holder from the cyclone assembly
and replace the red and blue plugs. Do not invert the
cyclone assembly during this time as the larger particles
of dust from the cyclone can fall onto the filter to give
an erroneous weight gain.

In the laboratory, split the cellulose band at the junction
of the top and bottom section ;of, .the filter holder.
Carefully pry off the top section.

Place the bottom section containing the filter into the
desiccator and reduce the pressure to 5 mm Hg for 15 minutes
to dry the filter.

After the desiccator returns to atmospheric pressure, gently
lift the filter out of the bottom section of the filter
holder by using a small rod through the hole in the hottom
section.

Check the zero setting on the balance to make sure it hasn't
changed from previous weighing of the filter. Grasp the .
edge of the filter with the tweezers and reweigh the filter
%n ;he balance. Record the weight to the nearest 0.0l mg

Wa2).
Clean the dust from the cyclone body before the next use.

Take a 3-section filter holder which has been prepared
according to the directions in Section 4. Slice the
cellulose band at the junction of the top section and
center retaining ring

Remove the top sectlon and the plug from the bottom section
outlet, Attach a piece of tubing from the bottom outlet
and connect the other end of the tubing to the Model G MSA
pump.,

Adjust the air flow through the filter by turning the
adjusting screw on the pump until the flowneter ball on
the pump is centered on the orange band (2.0 liters per
minute).

Place the pump on a belt around the employce's waist and
clip the filter to the shirt collar of the employee with
the face of the filter pointing down.

Record the time the sampling pump was started.

At the end of the working shift, stop the pump and record
the time.

Carefully remove the filter from the cmployce., Replace the
top cover and the plug in the bottom outlet,

In the laboratory, split the cellulose buaund at the junction
of the bottom scction and the middle retaining ring. Care-
fully pry off the top and middle sectious.

Place the bottom scction containing the iilter into the
desiccator and reduce the pressure to 5 aw lig {or 15 minutes
to dry the filter,

4
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j) After thec desiccator returns to atmospheric pressure, gently
1lift the filter out of the bottom section of the filter
holder by using a small rod through the hole in the bottom
section.

k) Check the zero setting on the balance to make sure it hasn't
changed from previous weighing of the filtexr. Grasp the
edge of the filter with the tweezers and reweigh the filter
on the balance. Record the weight to the nearest 0.1 (Wz).

7 CALIBRATION OF MSA SAMPLING PUMP ‘ : o
a) Assemble the apparatus as shown in Figure 1. Tape the cap
on the gallon bottle with vinyl electrical tape to insure

a tight seal. ,
b) Start the pump and adjust the flow until the ball in the

flowmeter is centered on the red band (1.8 liters per
minute).

APPARATUS FOR CALIBRATION OF MSA PERSONAL SAMPLING

PUMP
(" Bulkhead GASA
Spray Fitting ump
‘Trap
1. MSA
' , Cyclone +
1000 ml L Hol der
Buret |
1 Gallon

wide mouth bottle

| ™~ Drill 33/64 holes for
Soap 1/4" bulkhead fittings

Solution
Bottle Cap :

Figure 1
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c) Moisten the interior surface of the buret with soap
solution.

d) Dip the end of the buret into the soap solution to start
a bubble moving up the burct.

e) With a stopwatch, mcasure the time in seconds that it takes
for the bubble to move from the zero graduation mark on
the buret to the 1000-ml mark.

{) Dividc the time in seconds into 60 to obtain the flow rate
in liters per minute. .

g) Repeat the determination, centering the flowmeter ball on
the pump on the orange band (2.0 liters per minute).

h) A wet test meter may be used in place of the soap-film
buret if desired.

8 CALCULATIONS
a) Respirable dust
(WoWWy) x 10°

H Fx T

= respirable dust concentratxon in milligrams
per cubic meter (mg/M3)

Flow rate in liters per minute through the cyclone
and filter '
Total sampling time in minutes
Initial weight of the polyvinyl chloride filter in
grams
= Final weight of the polyvinyl chloride filter in grams

b) Total dust

Use identical calculation except to report the value
as total dust concentration in mg/L°. (F = flow rate in
liters through the filter)
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BALTHAURL (WMOORLS1TOWI, N.J. SALES OFFICE)... v e een eeeenn301-944-8211
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KANSAS CITY (CHICAGO, ILL, SALES OTFICE) .. oocccccciriniinnes 913.-362.2200
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MEMPHIS (ATLANTA, GA. SALES OFFICE) . 901-358G-5375
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612.927-4221
609-235-6200
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Route 38 and Pleasant Valley Rd.
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Pan America
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CARIBBEAN .........cocoeneen. Union Carbide inter-America, Ing,, San Juan, Puerto Rico

COLOMBIA | ...Union Carbide Colambia, S. A., Bogota

ECUADOR ., .... Union Carbide Ccuador, C.A., Guayaquil

MEXICO .. ....Union Carbide Mexicana, 5. A,, Mexico, D, F., Guadalajara, Monterrey
PERUD ...... ... Union Carbide Inter-Ametica, Ing,, Lima

VENEZUELA . .Union Cartndr de Venezuela, C. A., Caracas

WESTERN HEM!SPHER ...Union Carbide Inter-America, Ing., New York, .Y,

AUSTRALIA ..., Union Carbide Austraba Ltd., Sydney, K. 5. W,

CEYLON ........ .Union Carbude Ceylon, Ltd., Colomba

HONG KOMG .Union Carbide Asia Ltd., Hong Kong

INDIA ... ....Bakelite Hyiam Ltd., Bombay
INDIA ... ... Union Carbide Incha Ltd., Calcutta. Bombay, Madras, New Delhi
INDOKESIA | .. P. T, Union Cathida Indonesia, Djakarta
Eastarn JAPAN ... .Union Carbide Services Eastern Lid., Tokyo
MALAYSIA . Union Cartnde Asta, Lid., Fetaling Jaya, Selangor
NEW 7EALAND , Union Carbide New Zealand Ltd., Aucktand
PAKISTAN ... .Natienal Carbon Co. (Pakistan) Lid,, Karachi
PRILIFPINES | .Uman Carhige Plnhppines Ine., Manila
SINGAPORE ... .Unien Carbida Asia Ltd.
TANYAN ... Union Carbwie founosa Co., L1d., Taiper
THAILAND ..., Union Carbide Thailand Limited, Bangkok
AUSTRIA ... . Unian Carbide Austria G.m.b.H., Vienna
BLLGIUM Union Carbwde Balpum, B-1030 Brusscls
FRANCE .. .Unien Carbide France, F91533 Runps (Paris)
GERIMANY | Umion Catbide Dautschiand, G.mub.H, Disseldorf
GRCLCE .. Union Carbide Hellas lnductiial and Comminiesdt S.A., Athens
Europc ITALY . . Utuon Casbude It S.p A, Midan
NI'HI!'RLM\U., Uen Corhide Relgium, Amstordam
SCAHDINAVIA .. thon Cuartnde [sorden AR, Stuckholm, Swedan
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URITLD KIRGDOM ..., Bakehto Rvionite Ltd., London; Enptang
Uinon Carlude U, K. binnted, London, Kanchester, Rickimsnsvodth; tapland
ATRICA (CAST) o, Urmion Cartude Atriza 1t Nattobi, heaya
AFRICA (SQUTH) ..oy Umion Carbide South Ataca (1y.) L., Johannesburg, Capitown, Durban;
Africa Hepmblie, o oty Alnic
AFRICA (WIST) weeiierrnen Lhman Coarbside Alnza L, Abwdgan, tvory Coyst
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