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]>Ij*i-.HMINATION OK RESIDUAL VINYL CHLORIDE

MONOMER IN VINYL RESINS

1 PURPOSE

A procedure lor determining the amount of residual vinyl chloride 
present in vinyl resins is described. The rosin is dissolved in 
a solvent and tho vinyl chlorido analyzed using a gas 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 arc no volatiles which interfere* 
in the determination.

2 EQUIPMENT AND REAGENTS ) .. , -

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 SAMPLE PREPARATION

Prepare the sample for chromatograph injection by dissolving 
the test resin in tetrahydrofuran (THF). Weigh 9 grams of THF 
into a suitable vial. Add 1 gram of the rosin to bo tested to the 
TIIF. Resin addition should be made as quickly as possible. Cap 
the bottle and place it on a can-roller to attain complete 
solution. When complete solution has occurred, the sample is 
ready for injection into the chromatograph.

4 INSTRUMENT PARAMETERS

Instrument

Column

Temperatures: 
Column

Injector
Detector

Sample Size

Flows:
Helium Carrier Gas 
Hydrogen 
Compressed Air

Hewlett-Packard (F and M) Model 5750 
(or equivalent) equipped with hydrogen 
flame ionization detector.

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

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

100°C (maximum)
300°C (flame ionization)

4 Microliters

25 cc/minute
20 psi at cylinder head.
40 psi at cylinder head.
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4 (Continued)

Elution Times
Vinyl Chloride 2.8 minutes
Tetrahydrofuran G.3 minutes

5 CALIRRATION

Prepare solution mixtures of varying amounts of vinyl chloride 
in tetrahydrofuran to cover the expected range of concentration. 
Obtain from the chromatograph scan the area percent of vinyl 
chloride for each sample of known monomer 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 chloride with respect to tetrahydrofuran.

6 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

-

DUST
DETERMINATION OF TOTAL

AND RESPIRABLE AIRBORNE DUST BY MEMBRANE FILTER 
SAMPLING AND GRAVIMETRIC ANALYSIS

I 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) V*

2 PRINCIPLE. Total dust concentration is measured by drawing
a known volume of air through a preweighed, 37-mro 

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 (fim), Percent
unit density sphere passing cyclone

2 90
2.5 75
3.5 50
5.0 25

10.0 0

3 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.

c) Filter holders for 37-mm filters; 2-section, Catalog
No. M000037P0, 3-section Catalog No. M000037AO, Millipore 
Corp., Bedford, Mass.

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

e) Polyvinyl chloride membrane filters; 5.0 y pore diameter,
Vinyl Metrical, VM-1, 37-mm diameter, Catalog No. 60714, 
Gelman Instrument Co., Ann Arbor, Mich.
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f) Vacuum desiccator (use with a safety shield to contain glass
fragments in the event of implosion if a glass desiccator 
is employed).

g) Mercury manometer
h) Analytical balance capable of weighing to the nearest 0.01

mg.
i) Vacuum pump - capable of reducing pressure in the desiccator

to 5 nun of Hg.
j) Cellulose bands; 2-section holder part No. 625415, Mine

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

PREPARATION OF FILTER
a) Place the VM-1 polyvinyl chlo.ride filter Into the vacuum

desiccator and reduce the pressure to 5 nun Hg.
b) After 15 minutes at the 5-mrn pressure, allow the desiccator

to return to atmospheric pressure.
c) 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 
0.01 mg (W^) .

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-s.ection 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 holdei’. Allow the band to dry 
thoroughly before using.

5 RESPIRABLE DUST AIR SAMPLING PROCEDURE
a) Remove the red and blue plugs from the 2-section filter

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 0-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 tinning the
adjusting screw on the pump until the flowmeter ball on 
tho pump is centered on the red band on the flowmeter 
(1.8 liters per minute). If samples are to be taken 
for respirable coal dust, then the recommended How 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 centered under the orange 
band on the flowmeter.

42
UCC 081904



/

'-N
u

k

c) Place the pump on a belt around the employee's waist.
Record the time the pump was started.

f) 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.

g) Carefully remove 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.

h) In the laboratory, split the cellulose band at the junction
of the top and bottom section ;0.f, .the filter holder.
Carefully pry off the top section.

i) 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.

j) 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 bottom 
section.

k) 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 
on the balance. Record the weight to the nearest 0.01 mg 
(W2).

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

6 TOTAL DUST AIR SAMPLING PROCEDURE
a) 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.

b) Remove the top section 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.

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

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

e) Record the time the sampling pump was started.
f) At the end of the working shift, stop the pump and record

the time.
g) Carefully remove the filtei' from the employee. Replace the

top cover and the plug in the bottom outlet.
h) In the laboratory, split the cellulose baud at the junction

of the bottom section and the middle retaining ring. Cai'e- 
fully pry off the top and middle sections.

i) Place the bottom section containing the iliter into the
desiccator and reduce the pressure to 5 uu llg lor 15 minutes 
to dry the filter.
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j) 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 bottom 
section.

k) 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 
on the balance. Record the weight to the nearest 0.1 (W^).

CALIBRATION OF MSA SAMPLING PUMP
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

C

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 buret.

e) With a stopwatch, measure 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.

f) Divide 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.

CALCULATIONS
a) Respirable dust

(W2-Wi) x 10b
—-------- - ^------  = respirable dust concentration in milligrams

per cubic meter (mg/M3)
F - Flow rate in liters per minute through the cyclone 

t and filter
T * Total sampling time in minutes
W, * Initial weight of the polyvinyl chloride filter in 

grams
W2 * 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/M3. (F “ flow rate in 
liters through the filter)
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UNION CAR!’,IP" •'"-POnAT ION
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^ y/lt I'AHK AVI NUI , N"*y Yr.H, N Y, 10017

Sa/es Offices

United States

ATLANTA. GEORGIA 30320 ........................................17 Executive Park Dr........................
BALTIMORE (MOORL5IOWN. N.J. bALES OFFICE)...................................... ....................
BOSTON, MASSACHUSETTS 02104 .........................300 First Avc.. Needham Hgt*. ...
BUFFALO (CLEVELAND. OHIO SALES OFFICL)....... ...............................................................
CHARLOTTE (ATLANTA, GA. SALES OFFICE) .........................................................................
CHICACO, ILLINOIS COGOG........................................120 South Riverside Plaia.............
CINCINNATI, OHIO 45227 ..........................................3814 West St......................................
CLEVELAND. OHIO 44114 ..........................................1300 Lakeside Ave., N.E.................
DALI AS, TEXAS 75207 ...............................................2710 Stemmons Freeway .............
DETROIT (SOUTHFIELD. MICH. SALES OFFICE)....................................................................
HOUSTON (DALLAS, TEXAS SALES OFFICE)............ -...........................................................
INDIANAPOLIS (CINCINNATI, OHIO SALES OFFICE)..........................................................
KANSAS CITY (CHICAGO, ILL. SALES OFFICE) ..................................................... .................
LOS ANGELES, CALIFORNIA 00058 .................2770 LeoniS Blvd.'............... ....................
MEMPHIS (ATLANTA, GA, SALES OFFICE) .............................................................................
METROPOLITAN AREA SALES OFFICE;

HACKENSACK, N.J. 07601 ...................................Ona University Plaxa .......................
MINNEAPOLIS (CHICAGO, ILL SALES OFFICE).....................................................................
MOOKESTOWN. NEW JERSEY 08057.......................Route 38 and Pleasant Valley Rd.
NEW YORK (METROPOLITAN AREA SALES OFFICE; HACKENSACK. N.J.).......................
PHILADELPHIA (MOORESTOV/N, N.J. SALES OFFICE)........................................................
PITTSBURGH (MOORESTOVVN, N.J. SALES OFFICE)...........................................................
ST. LOUIS (CHICAGO. ILL SALES OFFICE)...........................................................................
SAN FRANCISCO (LOS ANGELES, CALIF. SALES OFFICE)..................................................

FROM IDAHO, NEVADA, OREGON, UTAH, OR WASHINGTON.....................................
SOUTHFIELD, MICHIGAN 48076 ..............................26500 Northwestern Hway.............

.....404-633-6161

.....301-944-8211

.....617-444-5400

.....71G-B37-6450

.....704-364-1400

.....312-022-7000

.....513-272-0206

.....216-621-4202

.....214-631-0010

.....313-354-0800

.....214-631-001C

.....317-255-3181

.....913-362-2200

.....213-583-3061
....901-396-5375

,...201-646-1111
.....612-927-4221
.....609-235-6200
.... 212-695-5054
.....215-923-3200
.....412-922-5700
,,..314-726-0324
.....415-765-1000.
....800-421-6050 
.... 313-354-0800.

c

Affiliates

Pan America

ARGENTINA ...................... ..Union Carbide Argentina, S.A.I.C.. Buenos Aires
BRAZIL....................................Union Carbide do Brasil S. A., Sao Paulo, Rio de Janeiro
CANADA ................................ Union Carbide Canada Ltd., Amherst, Calgary, Fort Garry, Laehine.

Lindsay, Surrey, Toronto. Vancouver
CARIBBEAN ......................... Union Carbide Inter.America, Inc., San Juan, Puerto Rico
COLOMBIA ............................Union Carbide Colombia, S. A.. Bogota
ECUADOR..............................Union Carbide Ecuador, C.A., Guayaquil
MEXICO ................................ Union Carbide Mexieana, S. A., Mexico, O, F., Guadalajara, Monterrey
PERU ......................................Union Carbide Inter-America, Inc., Lima
VENEZUELA ..........................Union Carbide de Venezuela, C. A., Caracas
WESTERN HEMISPHERE ....Union Carbide Inter-America, Inc.. New York, N.Y.

c

Eazturn

AUSTRALIA ................. .....Union Carbide Australia Lid.. Sydney, N. S. W.
CEYLON .............................Union Carbide Ceylon. Ltd., Colombo
HONG KONG .......................Union Carbide Asia Ltd., Hong Kong
INDIA.................................... Bakelite Hyiam Ltd., Bombay
INDIA ............. .......................Union Carbide India Ltd., Calcutta. Bombay, Madras, New Delhi
INDONESIA .........T- Union Carbide Indonesia, Djakarta
JAPAN .................. ................Union Carbide Services Eastern Ltd.. Tokyo
MALAYSIA ...........................Union Carbide A*ia, Ltd., Fetahng Jaya, Selangor
NEW ZEALAND...................Union Carbide New Zealand ltd., Auckland
PAKISTAN ...........................National Carbon Co. (Pakistan) Ltd,, Karachi
PHILIPPINES ...... ........... ....Union Carbide Philippines Inc., Manila
SINGAPORE ......................... Union Carbide Asia Ltd.
TAIWAN ..... ................ Union Carbide fmmosa Co., ltd., Taipei
THAILAND ...........................Union Carbide Thailand Limited, Bangkok

AUSTRIA ...................... ....... Union Carbide Austria G.m.b.H., Vienna
BELGIUM  ..... ........Union Carbide Belgium, 0-1030 Brussels
FRANCE   ...... .......Union Carbide France, F-EM533 Rungis (PjHs)
GERMANY.................. ........... Union Carbide Deutschland. C.m.b.ll. Dusseldorf
GREECE .................................Union Carbide Hellas Indii&tiiat ami Commercial SA, Athens

Europe: I fALY .................................. Union Carbide Italia S.p A.. Milan
NET I ir.ltLANUS ............... .Union Carbide lU'lginirt, Amsterdam
SCANDINAVIA .................... Union C.uhiJo Noulen Aft, Stockholm, Sweden
Sf'AIN ............................... ...Union Carbide Ibenr.a, f».A„ Madrid
SWIT/CKIAND ............ Union Carbide Turopc, f».A.t Geneva
UNITED KINGDOM .......... ...U.ikelilo Xylonite Ltd., Lundon: Kurland

Union Carbide U. K. I muted. Lotuiun. Manchester. RicMnanswotlh; England

Africa

AFRICA (EARl)  ................ Union f allude Ahir.t I td.. Nairobi, Rmiya
AFRICA (SOUlU) ............ . Union Carbide South Africa (Pty.) Ltd., Johannesburg, Capetown, Durban:

Ummbhr, rd booth Atnca
AT RICA (WrSl) .....................Union C.uhide Afnca I td., Abidjan, Ivory Co nR
MIDI >M I AM

AFRICA (NuK III) Uniun Cubidu Middle I ast I Id., Alhcm., Greece
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