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Dr. T. R. Torkelson

The Dow Chemical Company
Ag -~ Organics Department
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Midland, MI 48640

bear Tork:

At the last meeting of the Technical Task
Group on Vinyl Chloride Research, a number of the
members asked for a copy of Shell's method of sampling

and analysis for VCM.

Enclosed is a copy of the method which
was developed at our Deer Park (Houston) Plant. If
you have any questions regarding either the sampling
or analytic method, please direct them to:

Mr. Richard E. Dilgren

Manager, Analytical

Shell Chemical Company

Deer Park, TX 77536

Phone: (713) 479-2331 Ext. 3134

Very truly yours,

L

Howard L. Kusnetz
Manager, Industrial Hygiene
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DETERMINATION OF
VINYL CHLORIDE MONOMER It AIR
Gas Chromatographic-Flame Detector.Metnod

SCOPE

1. This method is intended for the demrmmationaf;Kassof oinvk Yurk
chloride monomer (VCM) in air in the range from 5 to 1000 ppm viv,

METHOD SUMMARY

2, A one-mi sample of sir is analyzed by gas chromatography on either
of two columns, having quite ditferent selectivity, using a8 flame ionization
detector. 1f a significant concentration is observed the identification of VCM
is confirmed on another type of column. Results are calculated by comparison
with 8 known standard.

Note 1. CAUTION. VCM is toxic and Alammable and should be handied
in a hood away from sources of ignition. The liquid shouid be kept cool

10 avoid polymerization. No copper or copper slioy should be used in
contact with VCM,

APPARATUS

3.(0)  Chromatographs with flame detector, sensitive enough to detect 10 ppm
of VCM in one ml of air with at least 10% scale deflection on the recorder, under
the conditions of the method.

{b)  Columns, five feet long by 1/8-inch O.D., 0.0127 wall, stainiess steel
tubing, one packed with 80-100 mesh Durapak Carbowax 400/Porasil C and the
other with Durapak n-octane/Porasil C.}

() Accessories, one-ml gas-tight syringe, S0-microliter gas-tight syringe,
100-m! glass sample cylinders, vacuum pump for evacuating these; or a bottie
can be used which can be flushed with the sir to be analyzed and then serum
capped. If glass sample cylinders with stopcocks are used, the syringe needle
must reach through the stopcock into the storage chamber.

Note 2. A coulometric detector in the chloride mode would provide
specific response for organic chlorides, eliminating the risk of interference
from non-chloride stmospheric contaminants. An electron capture detector
would probably also be satisfactory but has not been tested for this

1 Awvsilable from Wamrs Associates, Framingham, Mass,
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854/73 Shell Method Serias

spplication, Since the non-specific flame detector is used in this method
two different types of column are employed to reduce materially the
probability of an erroneous finding of VCM,

REAGENT

4. VCM, Matheson Company? or equivalent. A-lecture bottie is convenient.

PROCEDURE

S. Set up the chromatograph a5 described in Table 1. Prepare a 100 ppm
v VCM in air sample by adding 10 microliters of VCM vapor per 100 mi of
air to 2 glass sampling vessel or 1o a sevum capped bottle of known volume.
The vapor can be obtained from the gas cap over the VCM liquid in the supply -
cylinder by venting the material at a moderate rate through a short length ot

tubing and sampling the exit end of the tubing with the 50 microliter syringe.

Mix the blend by rotating the vessel in a random manner or by shaking with

previously enclosed glass beads. Analyze one ml of this blend using either

column and note the retention time and the peak height. Repetitive analyses

should agree within about £ S ppm. Obtain samples of the air to be analyzed

and analyze them in the same way, !f VCM js found in significant concentrations
repeat the calibration and analyses on the other column to confirm or refute

the identification of VCM, -

Table 1. Conditions for Gas Chromatography

Helium Carrier Gas: flowing 30-40 ml/minute.

Hydrogen: 30 mi/minute, adjusted for optimum response.
Air: 350 mi/minute.

Injector and detector temperatures: 50-150°C.

Column temperature: Isothermal in the range 20-25°C.

~
CALCULATION
6. Calcuiate the VCM content of the unknown air sample, using peak
heights corrected for the attenuation, as follows:
VCM, ppm viv = 100 x Peak height of unknown
Peak height of standerd ~—~
PRECISION
7. Limited data indicate that the precision is about = 5 ppm st 100 ppm

and about £ 2 ppm at the 10 ppm level.

Z Matheson Company, LaPorte, Texas 77571
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(1)

4’
(k)

PROCEDURE FOR

X
Nylon Web Straps, 13-foot length. Theseé strapg ire used to N
construct a harness to fit the work rﬁﬂﬁf#ﬁéPﬁ¥§§ﬁ&o support thél¢
air-gsampling bag. See appendix for description.

Glass Syringe, 100-cc.
Hypodermic Needles, 1-1/2" length, 18-gauge,

7- TO 8-HOUR AVERAGE SAMPLES

4, (a)

(v)

(e)

(d)

(e)
(£)

(g)

(k)

Fasten the belt supporting the SKC Model 222-2 modified pump
around the waist of the worker. The pump is worn on the worker's
left side.,

Fit a nylon webbing strap “jacket" equipped with a cloth sack to
the operator, The cloth sack with inserted plastic bag is worn on
the upper part of the worker's shoulders above chairback level,

See Figures 1 and 2. Choose the proper 9" x 9" or 6" x 12" bag
material according to the material expected to be sampled. See
Tables I and I1. In choosing the bag, consider bag loss and memory.

Attach the Teflon air intake line of the pump to the worker's
collar by means of a spring-loaded clip, so that the open end of
the line is 3 to 4 inches below the chin.

Route the Teflon tubing from the pump discharge over the worker's
lefr shirt pocket, over the left shoulder, and across the back to
the rubber serum stopper valve of the air bag., Secure the line in
place by attaching it to the strap jacket supporting the cloth

sack and bag by means of safety pins through tabs of glass tape
wrapped around the line. Also pin the line to the cloth sack at the
top edge of the sack between the shoulders, Inspect the line for
best positioning so0 as not to interfere with worker's movement,
Attach a 1-1/2-inch 18-gauge hypodermic needle, bent at a 90° angle,
to the end of the pump discharge line and puncture the rubber serum
stopper closure on the bag valve.

Turn the pump switch to the "ON" position. Note the time of day.
At the end of the 7- to 8~hour sample period, turn the pump switch
to the "OFF" position, remove the sampling equipment from the
worker. Note the time of day.

Before analysis, mix the contents of the plastic sampling bag by
kneading, Withdraw air from the bag into a 100-cc glass syringe
and return to the bag several times to make sure the air contained
by the valve stem is the same as in the bag. Withdraw a measured
volume of air for analysis by gas chromatography.

Z98£00 S?Y

Recharge the pump battery for a lé6-hour peri d b fore reuse.




Analytical M thod HC~604-74

NOTE: This pump has been found:to-haéve .a constant pump rate

over the 7- to 8-hour period, The pump fate shm.\ldqge verified
once a week at the beginning andwend of the s is can be
done by attaching the pump dischargg 11n%n¥°ﬂ a802p film meter
and timing the pump delivery with a stopwatch over a 5-minute
period. The pump should be checked for proper working order
each day before use by observing the volume of a single pulse
(uo 007"'008 CC).

898200 S9y

PROCEDURE FOR TAKING EXCURSION SAMPLES

NOTE: This procedure is used for taking samples for short periods of time
from 10 minutes to 1 hour duration in areas of suspected higher-than-8-hour-

average concentrations.

5. (a) Attach the Calibrated Instruments pump to a strap or web belt which
can be worn loosely around the worker's neck with the pump resting
against the worker's chest below the chin. See Figure 3, 1f the
worker's duties involve bending over, attach a nylon strap around
his body (under the arms) and through the strap supporting the
pump. This prevents the pump from swinging away from the body
when bending over.

(b) Attach a cloth sack containing a plastic air bag to the strap or
belt supporting the pump so the sack is positioned between the
worker's shoulder blades. See Figure 4.

(¢) Route the 1/8" OD Teflon tube from the pump exhaust to the plastic
air bag by going under the worker's left arm. Attach an 18-gauge
needle, bent at right angles, to the end of the delivery tube and
puncture the rubber serum stopper. Secure the delivery tube to
the worker's clothing by means of safety pins pinned through tabs
of glass tape wrapped around the delivery tube.

(d) Turn the pump switch to the "ON" position and record the time of day.

(e) When the sample has been collected, turn the pump switch to the
“OFF" position and record the time of day.

(f) Remove the sampling equipment from the worker.

(g) Before analysis, mix the contents of the plastic bag by kneading
the bag., Withdraw air from the bag with a 100~cc glass syringe
and return the air to the bag several times to make sure the air
contained in the valve stem is representative of the air in the
bag. Withdraw a measured volume of air for analysis by gas
chromatography.

BAG CLEANUP

6. Bags may be reused if they are cleaned after each use. The cleanup
procedure is as follows:

-
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DOCUMENTATION

(a)

(®)
()
(d)
(e)

7.

Houston Plant
larch 5, 1974

WMAsoc

Puncture the serum stopper with an 18-gauge needla-&id evacuate the
bag.

Fill the bag with clean water-pumped compressed air.

Evacuate the bag and £1i1] with air.

Let the bag stand for 24 hours.

Repeat steps (a)-(d) as many times as necessary to reduce the bag
memory to acceptable limits, Refer to Table II for bag memory data.

Clean-up time is one day less than the cumulative time given in the
table,

Record the following information in a2 bound permanent record book:

(a)
(b)
(c)
(d)
(e)
(f)
(g)

(h)

(1)
6D

Name of the worker.

Job assignment or description.

Date of sample.

Time of day at start and end of sample period.

Bag material used to collect the sample.

Wind direction and speed.

Pertinent facts regarding conditions during period of taking the
sample such as known high exposures and duration of high exposure,

leaks, spills, etc.

Pump rate at beginning and end of sample period each time it is
checked.

The analytical data for the sample.

The analyst should sign and date each page of the record book.

698€00 SBY




Analytical Method HC~604-74

APPENDIX

PUMP MODIFICATIONS

2.

6.

9.
10.

11.

plastic bags.
fications conmsist of removing the supplied diaphragm pump and check valve and

replacing them with a shortened 5-cc glass syringe to act as a pump and a differ-

ent check valve,
top view,

M A
The SKC Model 222-2 pump can not be used as received to pump air into
It was designed for drawing air through a trap. The major modi-

Figures 5 and 6 show the modifications from a side view and a

The detailed procedure for modification of the pump is as follows:

Remove the three Phillips screws in the pump top. Lift the top and cut the
rubber tubing inside. Raise the metal can surrounding the pump and drop the

top cover through the can.
Loosen the three slotted screws in the bottom plate of the pump. This permits

lifting the plate resting on top of the battery. Remove the screws holding
the check valve and diaphragm pump. Discard the valve and diaphragm pump,

Enlarge one of the screw holes in the plate and insert an 8-32 x 2" flathead
screw to serve as a pivot post for the syringe. Secure with a nut. See

Figure 6 for proper location of pivot post.

Install a 6-32 x 2" flathead screw in one of the existing check valve screw
holes. Secure with a nut., This screw will be used to secure the new check

valve. See Figures 6 and 7.

0/8€00 SBH

Replace the slotted screws removed in Step 2 and position battery and clear
plastic spacer ip place between the bottom of the pump and the plate on top

of the plastic spacer,
Cut a hole in the rubber sheet on the underside of the top cover plate of the
pump. Refer to Figure 9 for the location. Use a 3/8" OD cork borer. Drill

a 21/64" diameter hole in the metal cover. Install a 1/8" stainless steel 316
Swagelok Bulkhead Union (200-61-316) in the hole., Blow all metal fragments

from pump.

Remove the screw holding the ball bearing race. Save parts,

Loosen the Allen head screws in side of the top 1-5/32" diameter aluminum
drive disc. Lift off the disc.

Drill a hole through the disc, 6 mm off center, and tap with 5-40 threads.

Replace the drive disc and tighten the Allen head screws.

Cut 2 9/16" length of 1/4" OD stainless steel tubing. Remove burrs from
inside tubing. Secure a 20-gauge needle hub to the tubing by either cementing
with epoxy cement r by silver soldering. The position of the needle relative
to the tubing is 90°. When th epoxy cement has cured, make a bend in the
20-gauge needle cl se to the hub. The bend should b a 90° bend and downward,

Refer to Figure 5 for correct positi n.
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12. Using & glass saw, cut a 5~cc glass syringe with metal Luer-Lok .tip at the
2.4~cc mark. Cut the plunger 1/16" longer than the syringe BarTEl,

13. Machine a brass plug to fit snugly inside the sawed-off glasi plunger, -
Dimensions are 3/8" length, 0.33" diameter. Drill a hole (0.1015" diameter,
#38 tap drill size) longitudinally in the center of the plug.

14, Cut a 7/8" length of 1/4" stainless steel tubing (remove burrs) and slip
over the pivot post for the syringe.

15, Cut the connecting pin, which formerly connected the ball bearing race to
the puwp diaphragm, in half.

16, Screw one~half length of the connecting pin into the ball bearing.

17. Fasten the ball bearing to the aluminum drive disc with a 5~40 x 1/2" r und~
head screw. Place enough flat washers under the bearing to raise it enough
so the glass plunger will clear the top surface of the drive disc when the
syringe is at the end of the intake stroke.

18, Carefully measure the distance from the base plate to the center of the
piston rod. Add sufficient flat washer spacers to the pivot post to obtain
the same measured distance between the base plate and the center of the
syringe needle.

19. Apply epoxy cement to the inside of the glass plunger (the first 1/2" of
the open end), the outside walls of the brass plug, and the hole in the
plug., Remove the ball bearing from the disc. Assemble as a unit the ball
bearing, piston rod, brass plug, glass plunger, syringe barrel, and needle
hub. Lower the unit into place, slipping the needle hub over the pivot post
and secure the bearing in place over the proper number of flat washers.
Tighten the screw holding the bearing.

20. Start the motor and rotate the drive disc until the bearing is at the posi-
tion of full compression. Stop the motor, Position the plunger in the
syringe barrel to read zero volume. Position the brass plug in the open
end of the syringe plunger. Let the epoxy cement cure with the parts
remaining in this position,

21. Apply a "dot" of epoxy cement to the piston rod where it screws into the
ball bearing race to prevent its unscrewing during later use. Also, apply
epoxy cement to the juncture of the Luer-Lok tip portion of the syringe
barrel and the needle hub to prevent loosening of the syringe barrel during
later usage,

22. When the epoxy cement has cured, start the syringe motor and let it operate
and inspect to see if properly aligned. A slight up-and-down motion of the
needle hub on the pivot post is permissible, Slip one flat washer over the
pivot post and then two nuts. Position the bottom nut so there is space the
thickness of a washer remaining between the washer and the nut at a2ll times
during operation f the syringe. Do not tighten to bind the syringe.

Tight n the second nut against the first nut to lock both nuts in place,

—_—
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23.

24,

25,

26,

27.

28,

29,

30.

31,

Fasten the new check valve [No. 3094(470V) twalve.from & .Becton-Dickinson
No. 3560 filling outfit, Curtin No. 221-523}..ro &:4-32:.x 2% flathead :crew
installed in Step 4. Secure by wire or any other convenient means.

Attach an adapter (female Luer slip to 1/8"™ ID tubing, Becton-Dickinson
Part No. L/606) to the discharge end of the check valve, Attach apother
asdapter (Becton-Dickinson No, H/468L, male Luer-Lok slip to 1/8" ID tubing)
to the syringe end of the check valve., See Figure 7.

NOTE: The adapters in Steps 24 and 25 are not shown in the photograph

of an early model check valve, A later model uses the adapters,

Slip a 3" length of 1/16" 0D Teflon tubing over the syringe needle and
insert the other end inside the adapter on the syringe end of the check
valve, Epoxy cement in place on the check valve adapter.

Cut a 5-1/2" length of 1/8" OD Teflon tubimng. Attach one end to the adapter
on the check valve discharge. Use a short sleeve of Tygon tubing to slip
over the adapter and the Teflon tubing. Butt fit the Teflon tubing against
the adapter so there will be minimum contact of sample with Tygon. The
other end of the Teflon tube will be attached later to a 1/8" stainless
steel 316 Swagelok bulkhead union, installed in the top cover of the pump.

Cut a 2-1/2-foot length of 1/16" OD Teflon tubing and attach to the check
valve intake, Insert one end inside a one~inch length of 15-gauge SW
Teflon spaghetti., This is a tight fit, Insert the end of the l5-gauge
spaghetti into a 1/2" length of 1/8" OD Teflon tubing with an ID of 0.09".
Butt fit the assembled pieces of Teflon tubing to the check valve intake
with a short sleeve of Tygon tubing. If any part of the smallest Teflon
tubing protrudes inside the check valve entrance, make sure it does not
touch the small rubber poppet valve inside the check valve. Apply epoxy
cement at the junctures of the various pieces of tubing. Let cure.

Remove the stainless belt loop on the side of the pump can and replace it
with a loop that will accommodate a large belt. See Figure 8 for dimensions
of the new loop.

Reassemble the pump inside its container. Pull the top cover through the
can as the can is lowered over the pump. Slip the 2-1/2" x 1/16" Teflon
air intake tube through the air intake hele in the top of the can. Attach
the 5-1/2" length of 1/8" OD Teflon tubing from the discharge of the check
valve to the bottom end of the bulkhead union. When everything is in place,
fasten the top cover in place with the three Phillips screws.

Attach a spring-loaded clip to the end of the air intake tube as the tube
may be attached to the worker's collar. A glass tape tab may be formed
around the Teflon tubing and the clip can be fastened to the tab.

Cut a 2-1/2-foot length of 1/8" OD Teflon tubing. Attach ope end to the
Swagelok bulkhead union on top of the pump cover. This tube is the pump
discharge line. To the other end attach an adapter (Becton-Dickinson male
Luer-Lok slip to 1/8" ID tubing, Part No. H/468BL). Using a sleeve of Tygon
tubing, butt fit th Teflon against th adapter,

CL8€00 ST
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32. Acttach fiberglas tape tabs at various locdtions clong ‘the length of the
pump discharge line so the lipe can be pinngd to _the . sssqp harness used to
support the plastic bag. Loops in the line that interfere with the worker's
movements must be avoided.

33, Bend a 1-1/2-inch length l8-gauge needle at right angles midway on the
length of the needle. This needle will be attached to the Luer-Lok adapter
on the end of the pump discharge line and penetrate the rubber serum
stopper closure of the plastic bag.

GAS SAMPLE BAGS

Before using the plastic sample bags, open the Halkey~Roberts valve
wide open., Seal around the base of the valve stem with epoxy cement to prevent
the valve from leaking in the open position. The valve openings are closed with
rubber serum stoppers.

Stick two 2-inch lengths of plastic electrical tape, criss-cross
fashion, to the bag on the side opposite the valve., This protects the bag from
punctures caused by pressing the metal valve against a hard surface during
cleaning the bag or changing septums,

New aluminum foil-polyester bags should be leak tested before use,
This can be done by inflating with clean air and immersing under water. Leaks
are sometimes found at the sealed edges of new bags,

STRAP HARNESS FOR 7~ TO 8-HOUR SAMPLES

A nylon strap harness was constructed to support a cloth sack contain-
ing the plastic air bag, It is not desirable to pin the cloth sack directly to
the worker's clothing, In cold weather, the worker often needs to wear a coat,

It is undesirable to wear the coat over the bag. If all of the air lines and

air bag are attached to the strap harnmess, he may remove the harness with sampling
equipment intact while putting his coat on or taking it off and then return the
strap harness to its normal wearing position,

The harness may be constructed from nylon strap tie~downs for automobile
car top carriers. These are available at auto accessory stores. Approximately
13 feet of material is needed.

The harmess consists of a waistband with a buckle on one end, a shoulder
strap over each shoulder, a horizontal strap across the shoulders, and buckle
straps in an area below the chin. The waistband is cut to 50 inches length. Th
two shoulder straps (42" each) are sewed to the waist band at a point 20 inches
from the buckle. The other end of one of the shoulder straps is sewed to the
waistband at a point 5 inches from the buckle. A loop is sewn in the other end
of the second shoulder strap so the waist band can slip through the loop, A
strap 11 inches long is attached to each shoulder strap 20 inches from where the
shoulder straps attach to the waistband in the back., This forms a horizontal
strap across the shoulders for attaching a cloth sack. Short 6-inch straps, one
with a buckle, are sewn to each shoulder strap at a point 15 inches above where
th shoulder straps attach to th waistband in front £ the w rker.

€.8€00 S%¥H
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BAG LOSS

Bag loss data for Teflon bags and the aluminized-polyeste. bags were
determined by preparing a mixture of the organic chlorides at the 5- and 40-ppm
level in 1000 cc of air in each bag, Each mixture was analyzed in duplicate
immediately after make~up and again after standing 8 hours and 24 hours. The
loss of peak area (FID detector) for each component was calculated as the p rc nt
loss of component. The experimental data are summarized in Table I.

BAG MEMORY

Teflon and aluminized-polyester bags were filled with 1000 cc f an
air mixture of the organic chlorides at the few multiples of 10 ppm level and
stored for 24 hours, The bags were then evacuated and filled with air several
times to get rid of the concentrated air mixture. One thousand cc of clean air
was measured into each bag, and the bag was allowed to stand for 24 hours at
room temperature before analysis. After analysis, the bags were emptied and
flushed as above and again filled with 1000 cc of air and allowed to stand for
24 hours before analysis. This process was repeated after each 24-hour period,

The bag memory samples were analyzed by gas chromatography with an FID
detector, Preconcentration of the sample was achieved by trapping sample sizes
ranging from 100 cc to 600 cc in a liquid-nitrogen~cooled trap before charging
to the gas chromatograph. The experimental data are given in Table II.

In determining the time of cleanup required for reuse of the bag, it
must be remembered that the cleanup time is one day less than the cumulative
number of days in the table, For example, if the bag was cleaned for one day
followed by air removal and the bag was used on the second day, the value in
the table for the second day is the contribution from the bag to 1000 cc of
sample for a 24-hour period., If an eight-hour sample were taken and analyzed
immediately, the bag memory effect would be less than shown in the table.

$.18£00 S®Y




Vinyl Chloride
Ethyl Chloride
Isopropyl
Chloride
Allyl Chloride
Ethylene

Dichloride

1,2-Dichloro-
propane

cis 1,3~
Dichloropropene

Epichlorohydrin

trans 1,3-
Dichloropropene

1,2,3-Trichloro-
propane

TABLE I

BAG LOSS DATA

Teflon (6" x 12")

Storage Time
Initial 8-~Hr, 24-Hr,
ppe (v) 2% loss % Loss

5 -1 -6
43 -2 -7
5 0 -5
46 -4 -7
6 0 -4
49 -2 -5
8 -2 -9
54 -4 -9
4 -8 -19
41 -1 -19
5 -4 -15
a3 -7 -17
35 -12 -29
3 0 -26
27 -2 -28
5 -18 -42
33 -11 -35
2 -13 -45
1 -22 -41

528€00 B8Y

Aluminum-Polyester (9" x 9";7

Storage Tim
Initial 8-Hr, 24-Hr,
ppm (V) % Loss % L ss

4 -1 -2
&4 0 -2
4 0 -1
44 0 -1
5 0 -1
47 0 -1
5 -1 -4
52 -1 -3
4 =7 -18
33 -1 -6
3 =4 ~10
25 -3 -4
3 -8 ~24
24 ~9 ~-13
2 -7 =40
20 -6 ~19
2 =11 =35
19 -8 -17
1 -12 -25
4 =21 -20




TABLE 11

BAG MEMORY DATA .

TEFLON (6" x 12")

Inicial

Exposure _ppm_(v) ‘

ppm (v) Day 1 Day 2 Day 3 Day 4 Day 5
Vinyl Chloride 40 0.5 0.09 0.05 0.02 0.06
Ethyl Chloride 42 0.5 0.01 0.01 N.D. 0.01
Isopropyl Chloride 57 0.7 0.06 0.03 0.03 0.02
Allyl Chloride 67 1.9 0.08 0.02 0.02 0.02
Ethylene Dichloride 35 2.1 0.13 0.04 0.02 0.02
1, 2-Dichloropropane 41 2,2 0.22 0.09 0.06 0.06
¢cis 1,3-Dichloropropene 31 2,7 0.29 0.06 0.03 0.01
Epichlorohydrin 44 3.4 0.27 0.07 0.05 0.01
trans 1,3-Dichloropropene 45 4.2 0.41 0.10 0.06 0.03
1,2,3-Trichloropropane 16 1.3 0.22 0.22 0.10 0.09
ALUMINIZED~POLYESTER (3" x 9")

Initial

Exposure ppm (V)

ppm (V) Day 1 Day 2 Day 3 Day &4 Day 5
Vinyl Chloride 40 0.4 0.09 0.08 0.06 0,05
Ethyl Chloride 42 0.4 0.04 0.03 0.02 0.01
Isopropyl Chloride 57 0.9 0.03 0.01 <0,01 <0.01
Allyl Chloride 67 1.6 0.16 0.09 0,07 0.05
Ethylene Dichloride a5 2,1 0.29 0.13 0.10 0.08
1,2-Dichloropropane 41 3.5 0.51 0.13 0.06 0.05
cis 1,3-Dichloropropene 31 2.5 0.43 0.18 0.11 0.09
Epichlorohydrin &4 4.5 0.87 0.49 0.31 0.25
trans l,3-Dichloropropene 45 4,0 0.86 0.46 0.32 0.24

1,2,3-Trichloropropane 16 1.7 0.72 0.65 0.33 0.24
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FRONT VIEW OF WORKER AND EIGHT HOUR SAMPLING EQUIPMENT

Figure 1.




REAR VIEW OF WORKER AND EIGHT HOUR SAMPLING EQUIPMENT

Figure 2,
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Figure 3. FRONT VIEW OF WORKER AND EXCURSION SAMPLING EQUIPMENT




REAR VIEW OF WORKER AND EXCURSION SAMPLING EQUIPMENT

e 4.

Figur




Figure 5. SIDE VIEW OF MODIFIED PUMP, CASE REMOVED




TOP VIEW OF PUMP MODIFICATIONS

Figure 6.
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SCOPE

1,

METHOD SUMMARY

SHELL CHEMICAL COMPANY

BOUSTON PLANT
ANALYTICAL METHOD HC-604-7é--
PROCEDURES FOR SAMPLING AMBIENT AIR IN WORKER:ENVIRONMENE: =]
A

This method describes procedures for taking 7- to 8-hour average samples
of ambient air from the workers' environment. Procedures are also
described for taking excursion samples of short duration.

2,

The worker wears a pump which pumps air from his breathing zone into a
plastic bag worn on his back. At the end of the sample period, the air
in the bag is mixed by kneading the bag to give an average sample for
the sample period. The sample is analyzed by gas chromatography.

APPARATUS

3,

(a)

(b)
(c)

(d)

(e)

(f)
(g)
(h)

Personal Pump, Model 222-2 available from SKC, Inc., P, O, Box 8538,

Pittsburgh, Pa, 15220, The pump must be modified as described in
the appendix., This pump is used for collecting 7~ to 8-hour average

samples,

Battery Charger for above pump, available from SKC, Inc.

Persona) Pump, nominal pump rate 0,0772 liter/minute, available from

Calibrated Instruments Co., 731 Saw Mill River Road, Ardsley, N. Y.
10502, This pump is used for excursion-type samples,

Gas Sample Bags, aluminum foil-polyester laminate, Halkey-Roberts
No. 30 AC valve, assorted sizes: 9" x 9", l.5-liter capacity;
12" x 18", 7-liter capacity. Available from Calibrated Instruments

Company.

Gas Sampling Bags, Teflon, FEP, Type A, 5-mil thickness, Halkey-
Roberts No. 30 AC valve, assorted sizes: 9" x 9", 1.5-liter

capacity; 12" x 12", 4-liter capacity; 15" x 15", 9-liter capacity,
Bags are available from Fluorodynamies, Inc,, Diamond Stat
Industrial Park, Newark, Delaware 19711. The following sizes are
also available from Alltech Associates, 202 Campus Drive, Arlington
Heights, Illinois 60004: 6" x 12", 1.8-liter capacity, Cat. No.
4120X4100; 8" x 12", 2,6-liter capacity, Cat. No. 4122X4100;

10" x 12", 3.5-1liter capacity, Cat. No. 4124X4100.

Belt, Motorola Part No. NLN-6352-A.

Rubber Serum Stoppers, sleeve type, plug OD 11 mm, sleeve OD 17 mm.

Safety Pins.
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Yedicins int rna (Buchar st) 15:967-78 (Aug.), 1963 §
) ®
INVESTIGATION OF THE DISEASES PROSUCED Br yINYL CHLORIDF &

; ) Dr. 1. Suciu, I. Drejman and M. ¥alaskai
. (Translated into French by Dr. ngcvéé) ; -

Froa the Division of Industrial Hyzioene and Occupational Diseas s
and the Departmont of Industrial Hygiene of the Institute of Hygicene of Cluj.

g The rapid develonment of the polyvinyl chloride industry in our country
has$ raised for us a problem in industriel hyziene, toxicologzy and ogcupaticaal

pathology. X

in the ainm of investigating this problez, a group of hygienistis and
clinicians have exacmined the conditions of work and the discases affecting
the worhers of two plants manufacturing polyvinvi chloride.

The clinical manifestations encountered raise the probiem ol interpre-
tation of ihe eticpathogzencsis, of thcoretical as well as practicri izportance,
and o7 defining the clinical picture as well as of tha necessary preventive
and therspeuiic Euvasures, K

.
-

Qur study was necessary inm view of the fact that the existing scientif'c
facts at our disposali were few 2nd la2cking in cdetail, especially as rejards ixc
observed cliinical ranifestations,

]

Danishevsxil (1) had demonstiratad that the Teoacpers, ihe stariing
exert an asgreseive action {rom the tiologic point of view, They Lave
property of producing destruciicn of the skin and of the nucosa., 3Some

. theu are allergeas. They act on the parancnyastous organs by prozucing
dagenerative changes and on the hemaicpoictic systen, eading to an anesis
- ol hemolviic type.

- Y.L .
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Rervieux and Tessier (il) Found, ameng 145 workers of a polyvinyl

plasticzs fastory, 17 cases of crhenical dermavitis,¥* DPletsitzer, Boadar

and Snirnova (eived by Danishevsikii), in studying the chroanic effects of ik

vapors of vinyl chloride, observed in man ‘the development of toxic angionsurosis.

-

’ * Dr. Lefevre gives th# reference as ledicina interna 6, No. 8:963-77, 1962;
in Index Medicus (5:5-1277, 1964) the above refercnce is given. The original is
being ordered. . '

=% In fact, in their aczount, the authors speak of 17 cases of "intolers
or oaly 10 cases ol pruritus, without erudticn, of ithe forearss and o2 che
appearing in the sunner, es SC2ALIRZ 1o be cCue possibly 2o vinrl echloride.

- .
. L T T )
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54 workers in plarnt

Th se few clinical studi s have not pormitted, at th pr s at tim , thoe
charactorization of a clinical picture. . .

Concerning experimental work, Mostromatteo, Fischer, Christie and
Danziger (7) in studying the toxic action of vinyl echloride on a group of
S rats, 5 mice and 5 guinea pigs, demonstrated the appcarance of congastion
of the liver and lungs after ropecated exposure to narcotic doses of 10,
20 to 30%. In the animals that were sacrificed or that died during exposur ,
a congestion of the liver and kidney, and in soze cases, even & fatty
degeneration of the liver were observed.

"Among the toxic substances, Lazareev includes vinyl chloride among
the mild narcotics.

In pursuing the study of the clinical syoptomatology of workars exposcd
to the monomer viryl chloride, and by means o laboratory tests, w2 concluded
that our findings permit the definition of a clinical picture which.may aid
the  practicing physician in the recogrition of the Iirst sympioms ol acute
or chronic intoxication by vinyl chloride and of recommending measures £ r
prevention: and treatlent. .

Laboratory studies have added som2 data concerning the mechanish of
the pathogenesis ci these intoxications,

These circumstances have convinced us to publish our Zindings.

saterial and Methed ¢f Investigation

In the coursc oi 4 yecars, we have had uiader obsarvation 183 worxau:z
engaged in the marufacture of polyvinyl caloridz (PVS) in two faciories:
"A" and 114 in plaamt "B", _ ,

For the most part, the subjects ware young, below 30 years of age and
have never worked in any other industry. :

Pre-etgloyment madical and detailad laboratory examinations were carried
out in order to drevent the hiring of i1hose who would present some contrain-~
dications. Recorcs were naintained in the personnel file for each exployee
of the results odbtained in the course of routine radical examinations and on
the occasion of the thorough examinmation, clinical as well as laboratory,
done annually.

In addition to the nedical examination, the followinz laboratory analyses
wvere done: =~

Dysproteinczia test

Elcctrophoresis of serum proteins
+  BSP nepatic "ciearsnce”

‘Cold pressor tests -

- Digital plethrysuography in certain cases.

- ‘

———— . ————

-
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v " The cascs that exhibited clinical nervous, digestiv , cutaneous and
angioncurotic manifestations, were routincly hospitalized in the clinic
£ r occupational diseascs in rder to carry out the complex laboratory
tests and to establish therefrom, if possible, the causc of the intoxi-

~ cation.
,

Thereafter, it was necessary to examine the clinical manifestations
and the results of the tests in order to characterize the clinical
picture and to formulate preventive measures. .

. .
’

Results and Discussion

We have observed that at first contact with the poison, most frequently
at the time of changing the charges, during eaptying or leakages duc to
various causes, particularly the nervous manifestatioas appeared. After
3 months to 1 year of employment, digestive disturbances were added to th
nervous disorders. In certain cases, the nervous manifestations changed
into angioneurotic manifestations (Raynaud syndrome); finally, in other
cases there was scleroderma or chenmical dermatitis. At times, all these

" disturbances appeared at the sane time (see clinical observations).

In order to characterize this clinical picture more clearly, we are
presenting the objective synptomatology odserved in its increasing orcer
of disturbances, so that the physician may recoznize this intoxicacion
from its first symptoms. We are describing them with the ireguency Zound
for the various clinical manifestations so that their significance may be

appreciated.

488¢00 SPYy

In the order of appearance of the symptozatology produced by viryl
chloride, we shall arrange theo into the following groups of manifestation::
nervous, digestive, angioneurotic, and cutaneous.

Nervous Disorders

Certain workers stated that at the first exposure io the monomer, or
vinyl chloride, tke first inspirations have an agreeable taste which they
could not define exactly. This is compatible with the opinion of Sebit
(cited by Danishevskii)who stated that tie monomer, or vinyl caloricde, has a
pleasant ethereal taste, and with the opinion of Lazareev (4) who holds that
this substznce canuoct be tasted except at narcotie doses of 7 to 10%. 7

~ After several inspirations, a euphoric state cets in; 11% ol the subjects
s1aZ, whistle or laugh. (The euphoric state and the pleasant taste persist
for only a short time). Most often, during exposure to the Poisch,the subdjecs:s
experience a heavy feeling in the lezs, are no longer able to ccorZinate
povezents and become dizzy (47%). According to them, this state is similar to

alcohol intexication.

: ’ These disturbances occurred nost frequently in the course of the manuvfactur-
ing process, at the end of the charge, cduring the discharge of iatex, s at

other times when the monoaer is releascd in concentrations as high as, according
to Petrp_jgjdj3:§—mg.7n3”which is greatly in oxcess of the maxipus permissible

“1imit of 0.03 mg/m°.

NS s AnX ' ‘

?‘-ﬂ  ————————. -

3-8 Lo , " u
N Translator's notc: (applicable t Rozania). In th USA, tho TL is
cems 2.3 av &00 pDnO. : l -
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-f?'}__ a Subsequently, in 45% £ th cas s, a somnolenc s ts in, vhich diminishes
. alertness and can occasi n work accidents.
After a stay in the open air, the syuptons’diuinilh progressively, then

N ) disappelr.

In the case o! 6 workers who were engaged in the repair of certain
defective parts, complete narcosis appeared, which disappearcd alter th y

) were renoved into the open air. .
P .

) After a poriod of several months of working in this onvironnent, a state
of sonnolence persists after working hours. At hone, the subjects exhibit -
a hypersonnia, sleeping between 9 and 14 hours a day. One person slépt,
with a brief interval, continually for two days. The sleep is deep, without

dreaxs.

From this point of view, particular attention must be paid to_night
work, because the worke?s could easiiy fall asleep at the work site.

f

' . .+°% — Wnen there 1s an abundance of vinyl chloride vapors, there are complaints
S¥*”T 7 of formication of the lower extreamities followed by a sensation of heat v r

the entire body. -

Since the monomer vinyl chloride is lighter than air, it could be tkat
.}Jr. ,af’lt acts directly on the integument; this would agree with the opinion of

‘nu_ . Danizewski (1).
Anorexia, attributed to.the toxin in 23% of the cases, sets in rapidly.

In 12% of the cases loss in weight of 4 to 17 kg. occurred.,

After repeated exposure, headaches are- reported (36% of the cases),
nervousness (9%), faulty cemory (3%), insomnia (3 ) and a general astaenia
(7%). _ .

These symptons indicate the establishzent of a neurologic astneania

_suhsequent to more prolonged exposure to the Pg?son.

888€00 Spy

We wish to point out that in most of the cases, we hive observed these
clinical symptons without considering the significance of the resistance

of the organism.

In general, after the first synpious, protective neasures for the
workers were instituted so as to preveat the appearance of acute intoxication.

. . Accordmg to existing knowledge, it seens that the poiscn has a Ecaentary -
narco;;c action,even after repeated exposure.

In certain cases, a neurologic ssthenia sets in, . .

Digestive Manifestations

After a variable period of tice, in the course of which the necurologi
n:nitestaxion: predoxinate, digest1Ve &y=ptons ajpear.




| ™ 2
The first sympt = which prescnts itself is anorexia (23% £ tho cas s).
Subsequ ntly, vertige appoars e

-°1his indicat s a genoral int xicati n.

(in 18% £ the cases) and, more r r ly, edcma.

. Later, pains in the epigastric region follow-(16% of thae cases), a
feeling of discomfort, of heaviness, of pressure in the right hypochondriua
(7% of the cases) or of the left hypochondrium (5% of the cases).

The patients present pains, of the boring type, which however do not
sssume the nature of pancreatic attacks. All express a distaste for fats. °#

Upon objective exanination, in 30.2% of the cases, a hepatomegaly
without icterus has been ¢stablished. The liver exceeds by the costal
border 2 to 3-finger widths without a lowering of the upper limit of the
liver. Upon repeated examinations we have found that the border of the
liver has an elastic consistency, then becomes harder and acquires th

consistency of epidemic hepatitis,

We have found that 6% of the hepatomegzalies became later complicat d
‘by splenomegaly. After recooval froa cxposure, without other treatment, th
hepatomegaly regressed and in the asjority of the cases, the overall condition

pecame normal.

Our observations siow that in many cases hepatomegaly develops without
any association with the digestive syuptoms..

We have observed the fact that in 6.8% of the cases who had formerly
experienced epidemic hepatitis, the hepatomegaly had appeared more rapidly,
although at the time of their employzent in the factory, the liver was

within rnormal limits.

The eniargement oif the liver pointed out to us the difficulty of an
etiopathogenic interpretation.

The question arose of the diagnosis of toxic hepatodegaly or of that
due to anicteric virus infection. This is why most ¢f the patients afflicted
with hepatomegaly were hospitalized in the departsment of occupational diseases,

Granted that: : - . .

the hepatomegaly appcars after reveated exposure to the ggffon;

the border of the liver is of soft and uneven consistency;

the hépatomegaly disappeared after change in work without other treatzent;
;t appeared in a group of pecople who were subjected to treatu;nt by injectior
.among whom there were cases of epidemic hepatitis;

in spite of ;ho absence of thesc.nanifcstations in the other sections'ot

the industry, it had not been supposed, at first, that the enlargemeat

A88€00 SBH

was 0f t xic nature.

The ﬁypothcsis of an Ecupational origin is favored also by the fact that
in patients subjected t chronic int xicatioa by lcad or m reury, beforo the
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;tiblishn at f attacks f£d v loping 11in ss (1 ad ¢ lics) w can observe

& similar hcpatomegaly which disappears aft r trcatmoant with EDTA (10). g
) ' . - " ‘l . : m
Laboratory tests carriod out by us were: ) -0t Eg

. ' ) W
electrophoresis of serun protcins §

thymol reaction

zinc ?ulrato tast P .
bromsulphalein (BSP) test, and
llver biopsy. '

Electrophorcsis ot serun proieins (see T:ble I in Appendix) shows nmonz
the 36 casea with hepatomegaly: _ . . .
a diminution of albumin, below 53%: 11 tines;.
an increase of more than |
* 5% of al-zlobulinsi 10 times

59 o:‘az-globunnsi 20 times

13% of é-globulins: 9 times

21% of Y-globulins: 10 times.

This shows that the electrophoretic pattern is identical with that of
viral hepatitis - in which principally the cz-globulin is increased.

We noted that the thymol reaction, the zinc sulfate, and the Greanstedt
testswere positive only in 6 cases which shows us that in the determination c¢f the
disturbances, the electrophoresis of serua proteins is of particular value.

’ Two cases of 11 showed a pathologic chanZe in response to the ESP t st,
4ndicating that the liver:lesions are not localized in the pardQch)ua.

Since we have found hepatomegaly without protein changes and with a
norzal BSP, one might be led to believe that the pason produces a transient )
congestion of the liver, identical with that deconstrated experimentally; this ™
in turn shows that the hepatomezalies vhich we have observed are of toxic
nature.

-

*As a result of repeated intoxication, the conZestion can chanze into a
toxic acute hepatitis, acco-panied by electrophairetic changes similar to-
those of viral hepatitis, and finally, those lesioas can bdecome chronic, In
2 cases in which hepatomegaly persisted for more than a year and in which
the border of. the liver was of firm consistency, a liver biopsy revecaled the
picture 0 chronic hepatitis.
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Anon: 20 paticnts with hepatomegaly, the scrum aldolas was found t bo
increascd between 0.75 mg. P and 1.200 &g, P in 17 cascs (Manta, Muresan and

Sirbu) (6), which demonstrates that the aldolase level is th most

sensitive test.

. A fact to be kept in mind is that we have also found a modification
of the protein motabolisn among workers exposed to the toxin who wore not

afflicted with hepatomegaly (see Table 1I).
. [ 4
Of the 26 cases examined, we found: '

an albunin level lower than 53%: 14 times,
an increase of more than 5% of ai-globulins: 6 fﬁues

8% of a;-zlobulins: 16 times
13% of P-globulins: 8 times
25% of Y-globulins: 3 times.

. This shows us that disturbances of the protein metabolism can precede
hepatomegaly in certain cases, and that the poison gufficiently intluenc 3

this metabolism.

Therefore, the hepatomegalies that we have found are principally of
toxic nature. At first, they are in effect congestive, and later they
assume the forms of acute hepatitis, identical with anicteric viral hepatitis,;

certain ones of them can becone of chronic nature, .

+  We wish to emphasize the fact that the disturbances of the protein
metabolisa can appear in certain cases before the onsct of hepatonezaly.

Our investigations show that electrophoresis ol serun proteins and
determination of g_gglasg_n§11¥1&x~are of greatest importance in the bilo-

chemical diagnesis.

At the last examination, in 9% of the cases, a dyspeptic syndrone of
ulcerating type was demonstrated, although we wcre unable to discover any

radiologic changes to this effect.

.

In the } nowledza of the predominantly marcotic action 0f the poison, it
is more probable that the derangement of the cortical dynamics after repeated
. exposure leads to a disturbance of the diencephalic centers which comes into
. play in the pathology of these manifestatioas. .
-

"We continue our observations.

Angioneurotic Manifestations

These were domonstrable in 6% of the cascs in the fora of the Raynaud
syndroma. (Distribution as to sex: 3/4 of the cases wore nen.)

¥Ye might = ntion the fact that in 3.6% of the cas s with Raynaud's
syndr =0, ther was also scl rod rgg_ and hepatowm Caly.
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. In rder to fllustrate th c¢linical picture m re elonrly, v wish to
ite the following observati n: .

VV., male, aged 26 years, has becn engagoed for 2 years in th

Case 1:
Family and-porsonal history, normal. Smokes 10

process ol polymerization.
to 20 cigarettes daily.

At the beginning, the paticnt observed that during the release of toxic
vapors, there was first a euphoric state and then a state similar to in bria-
e ¥

tion., At home, .he slept between $ and 14 hours daily. ,
&

At work, his hands immersed in the latex, he felt formication, numbness,

and then a sensation of heat. When the solution was white, he observed a
coloration of the skin. In contact with cold water, it was observed that the

fingers became pale, then red and cyanotic. Concomitantly, the saoe
phenonenon appeared on the great toes., This occurred slso upon exposur <to

cold: air. . .

At the sane time, he was affected by persistent edema ot eyelids, of the °
face, the neck and chest; the skin became glossy, the nails "uneven" and the
face assumed the appearance of a full noon,

From the clinical point of view, a Raynaud's syndrome was evidenced, hepa-

.~ tomegaly with sclerodermia of the face, neck and thorax, even of the lower
and upper extremities, but particularly ol the fingers (dermatologic exanination
Musculocutaneous biopsy showed typical changes of :

made by Dr, Capusan),.
V. V. Papilian).

dernatoayositis (Dr.

The pletn)smovran showed significant inhibition of the vasomotor centers.

In addition, the yrinary 17-ketosteroids vere increased to 8.5 =g. in

24 hours,

The lunar facies made us think of & thyroid 1nsufiic1enc}. The iodine ,

uptake confirmed this belief.

T68£00 SBH

The dysproteinemia tests, electrophoresis of serum proteins and th BS?
tes. gave normal results.

By its narcotic action, the poison produce:z first cortical inhibition;-
then appear the disturbances oi the diencephalic centers, principally the
vasomotor and metabolic disorders. The sycaetrical nature of the vascular
disturbances, the plethysmographic chanzes and even the tissular disturbances

and the scleroderca vouch in favor of this ifazct.

The thyroid insuliiciency, evidencec by the iodine uptake, shows that

the poison has either a direct influence oa the thyroid or an indirect on
via the "hypothalamus-hypophysis,” which procduces inhibition of thyreid
function., :

After rcmoval from exposure, the scleroderma aad the vascmotor disturbances

greatly diminished,

-
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In half of th cascs,"pl thysaography show d an inhibition { the
vasonotor centers. As to the remaining cases, the rclationships were .
Especially in th cases wherae the pl thysmogras was normal,

the disturbances disappeared coapletely after removal from the toxic

exposurce, but in thc rost of the cases, they greatly diminished, which
would indicate their connectiop with the toxic environment.

By means of the cold pressor test and by tension oscillography, Rauch r,
Suciu and Pislaru have found paradoxical reactions and an absence of recactivivy
in 66% of the cases in plant "A" and in $5% of the cases in plant "B," which
pointed out to us that vinyl chloride dotermines the vasomotor disturbances

in a great number of the cases. Only 6% of the cases had clinicil manif sta~

tions (Raynaud's syndronae).

" As concerns the changes in arterial tension, we found that the maxiga
as vell as the minima were more than 10 to 15 mm below normal values.

Cutaneous Manifestations
Pruritus, which was found in 4.8% of the cases, without being accempanied

by skin changes, was the earliest symptom.

Later, two different categories of cutancous manifestations could
appear. Tae Iirst noted was contact dercatitis, then sclercderma could
be observed.

1. Contaet Darmatitis (4.4%).

On the face ind hznés (uncovered parts), pruritus followed by
Papules, microvesicles and large vesicles apscutuad
There vere cases where the microvesicles ani :lw

urticaria were noted.

on the face and nands,
scabs disappeared sponianeously, dbut in others they were torpid and,
return to work, they reappeared with inteasity. .

Case 2: K.I., cheaical technicizn, 28 ycars old. According to his

2. S8Since then,

personal history, he had suffered epideaic hepatitis in 1942,
He has been working o> a year and

he Las had frequent anginal attacks.
8 months in the division where sovdiuxm zersolate is mixed with difierent
substances. In Decenber 1960, micropapules in plagque-Iform appeared on the
forearns and face, ther nicrovesicles, scabs of which remained. Trese -
eruptions were pruriginrous. Upon hospitalization in the departzent of
occupational diseases, zones of microvesicles and arsas of ‘scabs were noted

on the face and forearms, as well as large vesicles at other sites, which
after opening, left the skin covered with large scabs.

The veg&cles contained a serchenorrhagic secretion.

Sedimentation rate, 2.4 na/hour,

.'.3 -
Leucocytes 6,000 per mn of which 76% vere polynuclear, 10% lynphocytes,

8% monocytes, 6% eosinophils.

£68£00 Sy

" R d cells: 4,600,000 per zad

B pogldbin lev 1: 92%.
Plothysmoéraphy revealed an inertia of the vasozotor ¢ ntaru.




The 1 sions disappcarcd aft r treata nt with an intment of d lta~

"ecortis n and aureomycin. They rcappeared imnediately up n his return

to work, oven upon touching certain objects with his hands. This shows

. that not only the mersolate but vinyl chloride as well are responsible.

Change in work brought complete disappearance of the dermatitis.

2. Scleroderma (3.6% of the cases).

In the course of work, certain workers note a pleasant odor, followed
&t times by emotional and motor disturbances, dizziness and somnelence
which, in the case of soue, persists after the end of the working day.
Others report formication and nunbness of the extremities.

Case 3: T.R., age 20 yecars, has worked for a yecar and 6 nonths- 4t the

" autoclaves. He has worked at no other site. Farily and personal history

revealed nothing remarkable., -

After a year and s half of exposure, diffuse pains developed in th
lower and upper extremities, with edema. They were interpreted to be
rheumatic pains and treatment brought no relief. An anygdalectony was
perforned. o

After return to work, a generalized pruritus developed on the face,
neck, chest, the abdomen and the extrenities.

Dernatolozic examination (Dr. Capusan) revezled edema of the eyelids,
face, with disappearance of ridges. The skin over the abdomen and the chest

could no longer foid.

On the face and chest, grayish spots were secen, that merged together

"as in the case of chloasma in pregnancy. This .clinical plcture was

interpreted as scleroderna.

The liver was vnlarged by 2 finger-widths. The Talkata=~Ara reaction was
faintly positive, The thymol test yielded 14 units.

The proteinozran showed:

total proteins: 8.6 g%

- albumin: 48.70% . .
ainglobulins: (.4.85% .
az-globulins: 10.50% ' : .

p-globulins: 14.70%
Yf-globulins: 21.20%

Consequently, clinical and laboratory examinatlions denonsirated the
pr scnce of toxic hepatitis.

* The latter statcament app ars to be imsufficiently supportc&.. (Translator's

LN
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The ASLO titsr showed normal results (250 U £ antistrept lysin 0).
Plethysmography evidcnced a marked d pr ssion £ the vas aotor conters
that did not r spoend to stimulation. Th rn's test show d an inhibition.
Dilution and concentration tests gave normal results. The specific
dynamic activity of proteins was norzal.

.The iodine uptake test indicated hypofunctioning of the thyroid.

Arterial tension was 14/7 cm Hg.
L .

Urine was normal.

In this case, as a result of ‘exposure to the poison, disturbances
of the vasomotor centers and of the protein metabolism (changes in the
proteinograr in the dysproteinemia test) developed. Thyroid insufficiency
and chronic hepatitis were found concomitantly.

S68€00 SWH

Mastromatteo states that in polyvinyl chloride intoxication, a thyroid .
insutficiency exists.

It is interesting to note that in this case, in the period of on y ar
from the time ol removal fron the toxic enviroument, the scleroderaa, the
Raynaud syndroze and hepatonegaly have disappeared. This proves that a
toxic source was connected with thes- phenozena.

In the cases of scleroderma, the majority of the subjects presented a
thyroid insufficiency and an dnhibition of the vasomotor centers.

In 3 cases a dermomuscular biopsy was perlormed, wrich rcvealed chronic
dermatounyositis., In one case only did the manifestations of scleroderma
fail to regress after removal Zrom the workinz environment. In the other
cases, these symptoms disappeared,which substantiates for us the idea that
these changes are operative in a reversible perioad.

The manifestations of the sclerodersa, accoxmpanied by disturbances of
the vasomotor centers appear as a result of exposure to vinyl chloricde and
disappear after cessation of work in this eavironsent, preving that this is
the poison that in this case has produced the vasoaotor disturbances and the
metabolic of the hypothalamus. The participatior. of the thyroid in their
production reduces the problea of this thyroid insuificiency to 2 eventualities:
direct action oi tha poison on the gland, or consequence ol thyroid inhibition
of central origin. .

The manifestations of collagenosis, verified histologically, which occur
in-cases of intoxication by narcotic substances, reveal to us that in th .pathogen si
of collagenosis there occurs at first, in these cascs, a disturbance of
protein meatabolism due to the activity of the central nervous systen and
followed by the appearance of an endocrine disorder (thyroid insufficiency).

The reversibility of the disturbances irdicates in our opinion that’ )
there is a possibility of rocovery if Zntervention takes place in tho .
initial phase, ; . .

-




- neurologic manifestations, a state of euphoria (12%), followed by a stat

: ™ -12- -~ -

Casos of cbilac nosis after adaministrati n £ hydrazin phtholazine
r other substances whose action is predonminantly on the central nervous
systen are described in the literature, This would confirm our observa-
.tions. .

As a result of lnvéstigations into the environmental conditions
performed by hygienists and physicians, recoanendations were formulated

- for the protection of the workers and for leakproofing the cquipment.

In spite of these Deasures, some cases of the disease have occurred during
the past year. * .

Thanks to treatment instituted accordinz to the indications of repeated

' elinical examinatioas, and removal from the working environment, we have

ucceeded in controlling the oldest cases, given that thcy wore undertaken
during a period of reversible disorders.

The recognition by certain physicians of the manifestations that we

' have just described has peraitted the detection of intoxications from th

. start, and the institution of adequate measures of prevention and treatment.

CONCLUS I0NS

1. Vinyl chloride 2nd the vinyl monomers possess a narcotic action
" and produce, depending upon comcentration, in addition to characteristic

of inebriation similar to that of amlcohol intoxication. In certain casces
anarcosis can appear. .

After leaving the working environnent, a’'state of sounolence (45%

- persists, with hypersomnia.

Vinyl chloridz acts on the skin and produces a sensation of formicstionf
nnd of heat.

2. After repeated exposure, a neurclozic asthenia sets in in .hich

. - somnolence predominates,

3. After a variable period of time, dyspeptic disturbances are added

to.the neurologic nanifestations; these are at first not characteristic; they sTo ir

the forn of epigastric pains (16%), swelling, discomfort, feeling of
heaviness in the right hypochondrium (7%) or the left (5%) with anorexia,
particularly for fats. . .

In 30.2% of the cases, congestive hepatonegaly appears, which may mimic
toxic hepatitis without jJaundice; some cases may become chronie,

In 6% of the cases, the hepatozegaly is accompanied by splenocesaly. The
proteinogran and the aldolases are tho nost sencitive tests azd show changes .
sinilar to those of acute hepatitis: increase in (-globulins and of the 3~ and,

< . )

»

-’
4

968€£00 S¥H

o

1
[}




v "’l- .

“wh

4!\

r-globulins- thc thyuol test, Grecnst dt's r sctiom and the zinc sulfaste test
sr p sitive only in f v { the casecs,

4. After 3 years of exposure in 9% of the cases 8 syndrome typicsl of

" ulecer without radiologic changes becomos manifest,

In 6% of the cases the Raynaud syndrome has sppesred, particularly
Plethysmography shows in half of the coses an inhibition

S.
saong the young men,
of the vasomotor centers,

6. 1In additioh, sllergic dermatitis in 4.4% of the cescs, and scleroderma
in 3,6%, has been observed. : :

* 7. The clinical and labératory findings.are of great importance in oecupa-
tional pathology because in numerous csses diseases appear in man that cannot

. be reproduced in the animal (Raynaud's syndrome and scleroderms).

The sudden and frequent appearance of these manifestations in the PYC division
of several plants, and in certain divisions in pormal individuals who are still
. relatively young, and their disappearsnce in the majority of the cases after tx
institution of protective mecasures and change of work, have showvn us decisively
- that vinyl chloride and the vinyl monolers ‘hove played a part in the producttou
of these mnnifestntions. . .

i .
.

. Translated bj Irene R. Campnell
. Septexber 16, 1963
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