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INTRODUCTION |
Characteriatie illnomueﬁbod as "vinyl chloride diseage" have occurred
among insured persons in vinyl chloride prodne#.ng and processing wvorks,

particularly 1n polylorintiol plant.

!

Chenical Industry Employers' Association (pl#tienhrly concernsd with
employers' liability insurance)

-

There is no direct equivalent for this in English. It is usually referred
to by the abbreviation "TRE", Rough trenslation: Techanical Reference
Concentration.
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The following directive seis forth the ind#ntrinl hygiene precautions to be

observed in the production and processing 6! vinyl chloride in order to

prevent these illnesses.

SCOPE |

This directive applies to plant in which vinyl chloride (VC) ;l produced,
recovered, transferred, conveyed, convertoQ to unshaped polymers =
hereinafter referred to as PVC = or othervﬂ-o used. It also applies to
plant in which PVC is worked up or procollid if insured persons are

exposed to the effects of vinyl chloride iﬁ the course of their duties.

i
There are no effects from vinyl chloride if the conditions set out under

item 3 of Appendix 2, "Effects of vinyl chloride", are satisfied.

CURRENT REGULATIONS

For areas and vork-places at risk the rolaﬁlnt provisions of Sections 45,

47 and 4 of Chapter 1 "General Provisions" iand Section 12 (2) of Chapter 1.2
"Silos and Bunkers" of the Unllllvorhﬁtungdvorlchrifton (Accident

Prevention Regulations) of the Berufsgenossenschaft der chemischen Industrie

must in plrticultfl!l.rbucr!od.

Accident Prevention Regulations Chapter 1 "General Provisions" (VBG 1)

Section 45 i
(1) If insured persons are exposed to matckiala injurioua to health, or

pathogenic micro-organisms, vibrationsL radiation, cold or heat or other

influences injurious to health, the employer must, without prejudice to other

1 gal provisions, determine the extent| f the danger. If he is unable ¢

determine precautions necessary for av#rting a hazard, he must seek expert advice.
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(2) Work in which the evolution of gases+ vapours, fogs or dusts injurious to
health in dangerous amounts cannot b+ avoided must
(i) be carried out in enclosed apparatus, or if this is
technically impossible or unéuitable.
(ii) the gases, vapours; fogs or Austs injurious to health
pust be safely extracted at &heir point of production

or emission,

If even this is impossible, the arsas -uﬂt be suitably ventilated,

if necessary artificially,

Section 47

Areas in which materials hazardous to health have been found likely to
in dangerous concentrations or quantities 'may only be entered by

expressly authorised persons using the necessary safety precautions.

: |
For entry to autoclaves, special attention must be paid to the

"Schutnlnalnshlo;.|ii- Befahren von B-hiltﬁrn" (Satety Precautions for
Entry to Antbellvol). They are appended to the Unfallverhitungsvorschrift

Abachanitt 1 - "Allgemeine Vorschriften" (Accident Prevention Regulations,

Coapter 1: General Pypviq@oﬂg)
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Section 4 - -

(1) If exposure of the insured persons t& aceident or health hazards
!

is not excluded by the plant Operatiﬁg procedures, the employer must

make suitable personal protective eq@ipment available and maintain

this in proper condition.
(2) The employer must, in particular, mak@ available:

1 Protective headgear, if there is ailikelihood of head injuries
from collisions, from swinging obchts. from objects falling
down or falling over, or flying obbectu, or from loose long hair.

2 Protective footwear, if there is ailikelihood of foot injuries
from impact or-trapping or from obbecta falling over or falling
down or rolling, or from stepping ?n sharp, pointed opjecta or

from hot materials or hot or corrobive liquids.

> Protective goggles or maska if the}e is a likelihood of eye or
facial injuries from flying objectg. liquid splashes or hazardous
radiation.’

4 Breathing apparatus, if the insure# persons may be exposed to
gases, vapours, fogs or dusts whicﬁ are injurious to health, in

particulamc. ‘f.-'orrosive or irritant, or if lack of oxygen

can occur, |

5 Body protection, if work is carrie4 out with or in the vicinity
of materials leading to skin damagq or able to penetrate into
the human body through the skin, oﬁ where there is a rigk of
burns, chemical burns, scalds, excissive chilling, electric shocks,

. \
penetrating wounds or cuts.
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4.2 Personal Protectivg Equipment

i
J

h.2.1

4,2.2

Breathing apparatus

If vinyl chloride can escape during maintenance and repair work
|

suitable breathing apparatus must be worn, Breathing apparatus
|

must be taken along when working inl the vicinity of outlet

apertures of safety and venting equﬁpment.

|
Rules for the proper use of suitablie breathing equipment are
contained in the "Atemschutzmerkblatt" (ZH 1/134), (Breathing
apparatus instructions) published ﬂg the Deutscher Ausgchuas
fiir Atemachutzgeriate (German Breatﬂing Apparatus Committee).
In the event of oxygen deficiency,‘or excessive concentrations of

|
injurious material, breathing apparatus operating independently of
the ambient atmosphere is required.
The currently valid reports of thé Deutscher Ausschuss fur
Atemschutzgerite (German Breathinngpparatun Committee) give
information on breathing apparatusfwhich has been tested and declared
suitable by the German Breathing AQpnratul Copmittee,

-

Body protection ~ miscellaneous pe+I0n51 protective equipment.
To avoid direct contact of the skin with liquid vinyl chloride or
unatripped crude polymer suitable ﬁrotectivo equipment,

eg body protection, goggles or nna*u pust be wornm.
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4.3 Concentration Measurements !

4.3.1

4.3.2

e |

_ The vinyl-chloride concontmti#n in the working ares must be

monltored by suitable test nt}mdl. A written record of the

test results, eg test stirips, k‘mnrly averages, must be maintained
and kept for at least 2 yearl.? The monthly and yearly average
figures for each working area must be kept for 20 years. The same

holds for break—downs.

For the use of suitable test -)L-tm corresponding to the stat of

the art and for the mlution‘?ot the test-results reference is made
to the "NAMI/B=Arbeitsblatt iib.#:' Vinylchlorid-Messtechnik" (*NAMIR
work~sheet on vinyl chloride t‘m‘. methods") (in preparation) amd to
the Technische Regel (Tochniu} Regulation) "Messplamung, statistische
Beurteilung” ("Planning of to.fm, statistical evaluation")

(in preparationm).

Unselective test systems may m#ly be used if the measured value for
the sum of all the compounds d;u not exceed the applicable limiting
value for vinyl chloride, or if the value of the base~level ¢ nsiating
of other compounds is dmnltr#!tod.
=

The mamber and location of the ;tut points mugt be so selected that
- the results of the teats give d representative picture of the
concentration in the wvhole of the working area, Whether testing
must be continuous or d:llcontir#uonn mst be decided on the basis of
the production process, the lﬂti&l relations and the ventilation

procedures used,
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Accident Prevention Regulations Chapter 1.2 "Silos and Bunkers", Section 12 (2)

Silos and bunkers in which gases, vapours/ or dusts which are injurious to

health, in particular, toxic, corrosive op irritant gases, vapours or dusts
|
are present or can form, or im which oxygkn deficiency can occur, may only

be entered ._.th breathing apparatus.

Hule for the implementation of Section 12iPnrag;aph 2;

|
This provision is satisfied if breathing ﬁpporatus tested by the
Deutscher Austchuss fir Atemschutzgerdte ahd permitted for the purpose in
question is used. In the event of oxygen deficiency, breathing apparatus )

operating independently of the ambient atmosphere must be used,

3 GENERAL REQUIREMENTS

3.1 The employer must ensure that in plant ininccordﬂnco with Section 1 this
directive and the generally recognised rules of the art are obsexrved as
well as the existing regulations.
Departures from this directive are permisaible if the same safety is

ensured by other means.

= - |
—— ‘
3.2 Adequate precautions must be taken for reducing the vinyl chloride

concentration below the TRE value in all working areas.

For details of the TRK values currently e#tablilhed see Appendix 1,

Concentrations in the region of the TRK are not detectable by odour.
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3,3 The conduct f the insured pers ns in trbuble-freo operation and in case

of break<down must be laid down in a written opersting manual.

3.4 The insured persons -~ even those euploye& for short periods and occasionally -
must be instructed of the danger of hnndﬂing vinyl chloride, the safety
provisions and the operating manual betoﬁe they take up their dutiea. The
instructions must be repeated at suitable intervals, but at least every

six months.

Proof of this muat be furnished,
" SAFETY PRECAUTIONS

4,1 Ventilation ¥
4,1.1 No artificial ventilation precautions are usually necessary in
out—door installationsa.
|
4.1.2 If emission of vinyl chloride cAnnPt be prevented by artificial
methods with plant in enclosed are%a, observance of the requirementa
of Section J.2 must be en-ure& by natural or artificial ventilation,
dopondiume ﬁpe of -tructure;j.
\ |
4,1.3 Viihhplant in which vinyl chloridojean escape as a result of the
process it must be ensured by means of extractors that the vinyl
chloride is led safely away at the points of emission.

For safety precautions in the cleaning of autoclaves see Section 4.5,

SL 096375




In worgng areas of plant for tjho production of vinyl chloride
polymers in enclosed buildings discontinuous concentration
méasurements are not gemerally +doquta.

4,3.3 if discontinuous measurements are adequate the time intervals
between the measurements muat b+ laid down in the operating manual
80 that the average value of th&ie vinyl chloride concentration can
be determined with sufficient agcuracy. The times at vhich the
measurements are made must be chosen on a random basis, and a

sulficient number of samples mpt be taken.
|
4,4 DBreak-downs
If the vinyl chloride concentration in a %ﬂiu area rises to more than 40 ppm
this wust be signalled by an antomatic lldi,n within at most 5 min, The
working ares must then be svacuated i—odﬂately or breathing apparatus must be

worn.

With break~downs lasting more than 5 ninuﬂn the cause of the break-down must
be discovered and the precautions of Sect!{on 4,3.1 st be taken,

i
The varning is onl¥SAogical where plant comditions require contimuous

measuremant of vinyl cbloride,

4.5 Safety Precautions in Cleaning Polymerisation Autoclaves

Plant and processes must be so designed that cleaning operations in the
autoclaves are required as rarely ae pouiblo. Hand cleaning operations

must be substantially excluded.
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4.5.1
4.5.1.1

k.s. 1.2

h.5.2

h,5.,2.1

h.5.2.2

10

Mechanised Cleaning Without Entq‘qrin‘ the Autoclave
\

_Cleauing equipment, for onlploj mechanically driven spray equipment,

must as far as possible be 1ntrbducod into the vessel by mechanical

means and operated from outllidei vith the manhole covered.

I1f cleaning squipment, eg hnnd-#uld spray equipqnt, is used with
the map~hole open, it must be oFuurod by suitable precautions bofore
opening the autoclave, eg by evihmtiou, washing vith water,
ventilation, and the wearing oti breathing apparatus that the
operator is not exposed to vinyﬁjl chloride concentrations above

the TEK.

Maoual Clesning where the AntocJane mast be Entered

Before manual cleaning, save where provided by Sectien 4.5.2.2,
mecbanised cleaning must be carried out in accordance with

Section 4.5.1.

If mechenised cleaning is iupouklblo because of process factors,
og in bulk polymerisation or vi.‘th faulty batches, manual cleaning
may be carried out. Since vinyl chloride may be liberated from

gaseous duglusions in the buildeap in cleaning or re-clesning, the

f;llwin( precautions must be tkkon.

4.5.2.2.1 Before entry and during work ix#uido them the auntoclaves mast be

ventilated. The extent and comduct of the ventilation must be such
that the THK is mot exceoded id any part ef the sutoclave during the
work inaide it. ‘
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This requirement is satisfied i# there are not less than 30 changes

of air per bour,

In the general case tbe air will be extracted from the bottom of

the vesasel.

If this sumber of cbanges of air is not achieved the vinyl chloride

concentration must be continuoualy monitored by check measurements,

If a VC concentxation of 40 ppm| is exceeded the employees must
immediately evacuate the sutoclaves or wear breatbing apparatus..
4,5.2.2,2 If it is impossible to achieve valuss below the TRK by changing the
air, eg with faulty batches, brpathing apparetus independent of the
ambient atmosphere must be vorni. The same applies to clesning
with solvents.
4.5.2,3 The time spent inside must be li;lnitod.
The time spent inside shall not| exceed 4 hours in two consecutive
shifts for any employwe.

“—

4.5.2.4 In all mmnual work in lutoellvoﬁ sturdy protective gloves and

"sturdy ahoes must be worm.

FIBRST AID

|
If insured persons bandling vinyl chloride complain about health disturbances
s doctor must be consulted immediately, Tho doctor must be informed that

the patient has been vorking with vinyl ch.lorido.
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5.2

5.3

5.4

5.5

12

\ .
In acute vimyl ¢hloride poisoning the ﬂ?til mast be brought into the fresh air
or & vell-ventilated room as soon as ptu#ibl.. Garments contaminated with
vinyl chloridesust be taken off and removed from the room. To avoid chills

the victim must be wrapped up. A doctor must be called immediately.

!
The victim must be laid on his side and *upported in that position(otherwise
there is a danger of suffocation), 1If ﬁouiblo he should not be left

\
unattended, 1

1f the patient is not breathing, artificial respiration must be administered
immediately by suitable means, if pouibﬂo by mouth—to-mouth or woutb-to-nose
resuscitation. If oxygen breathing apparatus is available, further
resuscitation must be continued with thiﬁ‘. If circulation has stopped,
external heart massage must be carried o@t in addition. BHowever, the latt r
sust only be carried out by First=diders hrho bave received special
instructions in this method. The li!w*ﬂnc meagures must be contimed

during trenspért or until a doctor nrrivoip.
Uncomscious persons must not be given lnyi liquids,

PHECAUT IONARY th:ﬂb EXAMINATIONS |

If there il_l likelihood tbat insured per‘ﬁonl will be exposed to the effects
of vinyl chloride in the course of their #ntin. the smployer may employ in
his plant and departmentsaccording to Soc“hon 1 only insured persons who have
been exmmined by an authorised doctor boﬂlnro employment and at the prescribed
intervals during their employment and for whom there is & certificate that
there are no health objections to their employment.

The selection of the insured persons to bé examined mnst be based on the

definiti n "Effects of vinyl chleride" (A#pondix 2).
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The examipations mast be carried out in acfcordlnce vith "Der Grundsats f@ir
arbeitsmedisiniache Vorlorgountermchungod bei Einwirkung von Vinylehlorid”
(*Fundamentals of Precautionary Works Kedi}:ul Exaninations where there are
effects from vinyl chloride") published hﬁ/ the Berufsgenossenschaft der

chemischen Industrie, Heidelberg.

L
—

* Trenslator's note: The words "bei Einwirkung von" do not appear in the text

but bave been restored from the complete tiﬁlo given in Appendix 2,
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AFFENDIX 1

i
I
|
|
a—r !
|
i

THE TRK FOR VINYL CHLORIDE |
A value of 2 ppm was laid down on 1,7.77, as the TRK value. The
concentration must not on average uend‘\ three times the TEK value for

a period of one hour. This value Applih in particular to working areas ini-

(s) the production (newly built plant), recovery, storege, trsusfer,

conveying and use of vinyl chloride monomer,
|

(b) the conversion of vinyl chloride toiunlhnpod vinyl chloride polymers

(newly erected PVC production phnt&.

(¢) +the handling of unshaped vinyl chloride polymers and their moulding
compounds, }
A TBK value of 5 ppm has been laid down *or existing plant for producing

vinyl chloride monomer and existing plants for producing FVC.

EXPLANATIONS )

The TRK values are to be understood as y;lrly average values for a daily
exposure ;mcnmt o‘icooding 8 hour-]lnd not longer than 40 hours weekly =
or in !oum-ﬁ:ltt vork:lnx 42 hours per woﬁk as an aversge of four successive
shifts. ~~

Decision of the Ausschuss fir gefihrliche Arbeitsstoffe

1) Arbeitsschutz (1977), No 6, p 128
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The concentration may oot on average ucov three tim s the TEX value for

-—

a period of 1 hour,

Thus & limit is also placed on peak levelﬁ‘; the amplitudes of fluctuation
of the concentration of injurious material are taken into account at the

same time, i

The decisive factors for fixing the TRK value are:~

the ability to determine the eoncont#tion of the injurious material

in the region of the THK value,

the curremnt technical state of the plfoeon and ventilation precautioms

baving regard to what is within techrnical reach in the near future.

that present knowledge of industrisl }hygiono is not inconsistent with it.
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APFENDIX 2

EFFECTS OF VINYL CHLORIDE

The definition of the term "effect" whichj aépliu is in essence the gensral

definition laid down by the Ausschuss fﬁxt gefabrliche Arbeitsstoffe
|

(Hazardous Materials Committee), publilhﬁd in Arbeitsscbutz 5/74 p 170,

which reads as followsi~

"An effect within the meaning of the Ordér must be assumed wherever there

is & risk of a hazardous material cauain# acute or chronic injury to health,

in particular if

1) the concentration measured in the m*rk—phco is repeatedly found not
to be below the maximum conccntutic*n for the workeplace and/or
|
the results of determipations of thq material or its metabolites
in the body or body fluids of the enjpployu or other medical investigations
demonstrate that under the existing working conditions and in the light
of our knowledge of industrial hy&iéno and toxicology there is a

likelihood of an injury to health,

-~ |
An effect within the meaning of this Order is not to be assumed if on the basis
of sufficient medftal or industrial expo#ionco the risk of injury to health

does not exist,

In bandling carcinogenic mmterials the #ﬂlenco of an effect muat be

supposed as a rule,
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If there is & likalihood £ insured perlonl‘being exposed to the effects of
vinyl chloride during their duties they un#t undergo precautionary works
medical e:al;hn;ionn in accordance with No§21 of Supplement 2*) to
Section 50 No 1 of the UVV (Un!lllverhﬁtunélvorschriftcn, Accident
Prevention Regulations), The first re~ex¢nination mat take place
6 to 12 months after the first exnninntion; further re~examinations after
12 to 24 wonths.

|
The examinations must be made by nuthorise# doctors having regard to
"Der Grundsatz fur arbeitsmedizinische Vor#orgeunterluehungen bei
Einwirkung von Vinylchlorid", published by]tho Berufsgenossenschaft der

chemischen Industrie,

A guide to the selection of the group of p#rlonl to be examined is given by
the following material-related definition of the term "Effect of vinyl

chloride”,

Physico=chemical Properties of Vinyl Chloride
1

Vinyl chloride (momochloroethylene) under #orunl conditions is a colourless,
readily flammable gas with a faint :waotin# odour, At 760 mm Hg it
condenses at_—lhéz!;b'n colourleass, mobile%liquid. Vinyl chloride is
readily soluble in glmost all organic liquids. It is only sparingly soluble
in water; when suspension media, ltﬂbilill*l or emulsifiers are used it can
be finely dispersed in water by stirring. % In the absence of air and light,
pure, dry vinyl chloride is stable in the #&leous and liquid state and

non=corrosive, The chemical reactions otf vinyl chloride are restricted almost

*
) In preparation
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exclusively to the reaction of the doubl# bond, The chl rine atom, ‘as the
S . ‘
second functional grdup, can only be repﬁacod with great difficulty., The

most inportfntﬂ property of vinyl chloride is its ability to polymerise.

Formula: CH2 =iCHC1
Melting point: - 15‘ITC
Boiling point: - 1%
Density at 20°C: 0.91 g/ca’
Vapour—density (air = 1): 2,16
Vapour-pressure at 20°Cs 2,580 mm Hg

Explosive limits in airs 3.8 =[29.3% v/v
95 =|770 ¢/w
Because of its carcinogenic action vinyl 1chloride is no longer given an
MAK value., For this reason the Auuchud‘l fir Gefihrliche Arbeitsstoffe
(Hazardous Materials Committee) has laid down s TRK value for vinyl chloride.

For existing VCw and PVC= production plant this is 5 ppm or 13 ldl3 and for

other plant 2 ppm or 5 ng/-3. (TRgA 102, published in "Arbeitsschutz" 6/77,

pp 127-128).

Material-relatedgjgfinition of the term '?}Eﬂect of vinyl chloride" .

1 An effect of::-nyl chloride is in gq‘noral to be assumed vhere
work with vif§l chloride or vinyl clﬁnloride—conuining materials
is carried out and vinyl chloride |
is absorbed by inbalation
or

there is contact of the skin with liq\ud vinyl chloride, if the

conditions set out in Nos 3 or 4 be*ov do not apply.

W'here vinyl chloride is mentioned belo\y it is always the monomeric product
CHy = CHC1 that is meant. i
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Ao effect of vinyl chloride r vinyl chloride-contsining materials

is in particular to be assumed for the modes of operation, jobs or

activities mentioned in the Appondix4

or modes of operation, jobs or activ*tiel comparable with these.
|
An effect of vinyl chloride or vinyl chloride-containing materials

is not to be assumed for a mode of ol}ontion or job or for activities:
i

5.1 if it is demonstrated by years ét experience of industrial hygiene -~
|
including the available data on jexposure — that no injury to the

health of employees from vinyl ¢hloxide has occurred and none is -

to be expected if the working c+nd1tionl remain the same,

i
if, failing such industrial hquo experience, it is demonstrated,
by measurements on the job, that the vinyl chloride concentration

in the ambient air is below 2 ppﬂ).

1

**) The controlling factor here is the yequy average figure of 2 ppm,

For the p.r}a of one hour the concc#tmtion may not exceed an average
value of 6 pp'-heo also on this point the Technische Regel (Technical
Rule) TRgA 102-to the Arboitntoﬂve;‘ordmmg (Working Materials Order),
pnblilh-od in "Arbeitsschmts" 6/77, P“‘ 127-128),

For the planning and carrying out of tho tests and the statistical
evaluation of the data in relation té the question of whether or n ¢t
the limits are exceeded the currontl* valid Technische Regeln (Technical
Rules) must be followed. See Tochxq:,lcho Begel "Messplanung und
statistische Beurteilung" (Planning ¢f tests and statistical evaluation,

in preparstion).
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In PVC processing plant the val.\ﬁ. my be assumed to be safely
below the above-mentioned value \u so that concentration
measurements may as a rule be oﬁitttod - if rav materials
containing less than 20 mg vinﬂ‘ chloride monomer per kg*

of polyvinyl chloride are used #nd appropriate ventilation

precautions are taken.

4 Short=term or occasional exposure to |vinyl chloride or vinyl chioride-

containing materials can signify the|absence of an effect.

4.1 There is short=term exposure iﬁtho vorking areas are sntered for-
not more than balf an hour a dn#. In this case the average value
of the vinyl chloride concontmﬁon in the area may not exceed
15 pps and there must be no d1r+ct contact with liquid

vinyl chloride.

Typical examples of short=term fﬁxpomn are patrols by inapectionm,
supervisory, maintenance or mn#uont personnel and repair
vork by creftismen on proﬂou-lyi cleaned apparatns.

4.2 There #ﬁuufonnl exposurs ui the working areas are only rarely
ou;urod.‘ In this case the nveho value of the vinyl chloridae
concentration in the ambient ai* may not exceed 15 ppm and there

must be no direct contact with liquid vinyl chloride.

L
am

* Translator's note: Presumably. The udlit is omitted in the original,
See attached passage from Sichere Chuﬂnrbcit (p 58) where the "kg"

is given.
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Typical_examples of occasional exposure are visits to factories

and work~places by works docurﬁ. safety engineers, inspectors,

cu;to;erl or visitors.

i
Work by craftsmen which is not directly conmected with production
or processing is to be treated uiudor the remaining provisions of
Paragraph 1 as occasional expoluiro up to & veeks per anmum,
Typical examples of this are paihting of wvalls and ceilings, laying

electric cable and lighting ﬂ\xtnrn, installation of a new plant.

|
APPENDIX 10 ITEM 2

There is likelihood of an effect in plant for the production, polymerisatipm
or other use of vinyl chloride and in working areas in which vinyl chloride

can srise in significant quantities from intermediate or final products.
(see also 3.2). |

There is, in particular, likelihood of an ‘pﬂoct with jobs (including

long=term cleaning and repair work) in the following sreas:

Vinyl chloride pr&ction“
———
Vinyl chloride transfer equipment |
Polyvinyl chleride production, including tﬁn following work=up plant:
lmllio; and suspension tank imhlh‘piou
Centrifuges
Driers
Bagging equipment (if in the same building as the workeup plant)
Intermediate store for PVC ‘

Semi=tschnical plant.
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FEEELANCE TRANSLATION Languages Unmit/TR.15.063h/E3G-H/HDM

21 N vember 1977
|

SICHERE CHEMIEAREEIT P 21811E IXIX.B,‘I‘)T?, PP 57=60

(BULLETIN OF THE BERUFSGENOSSENSCHAFT DER CHEMISCHEN INDUSTRIE)

CHANGES IN THE VINYL CELORIDE DIRECTIVE

The Board of the Berufsgenossenschaft der 1ehonilehen Industrie has decided
to amend the "Richtlinien uber Schutz.nuqnhlon zur Verhiitung von
Gesundheitsschaden beim Umgang mit Vinylelilorid" (VinylchlorideRichtlinien)
("Directive on safety precautions for prdontiu damage to health in the '
bandling of vimyl chloride" (Vinyl Chloride Directive)). The new directive

comes into force om 1.7.77.

The cbanges in the previously current Vilwll Chloride Directive have become

necessary for the following reasons,
|
The Ausschuss fur gefihrliche Arboitutoife (Bazardous Materials Committees)

bas decided on a new TEK value for vinyl ¢hloride, which applies from 1.7.77.

- : |
i, |

The provisioms of the Uunllvorhnmnuvorﬁchrﬂt Abschnitt 1 "Allgemeine
Vorschriften" (Acetdent Prevention Rognllf,ionl Chapter 1 "General Provisi ne")
set out in Section 2 "Current Regulations' of the vinyl chloride directive
must be replaced by the corresponding proﬁjinionn of the Accident Prevention
Begulations which apply from 1.4.77. ‘
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Break~downs in vhich a permissible VC contentration is exceeded need to

be lubjcci to regulations, |

|
The important changes relate to the folla+1n¢ sections:

In Section 1, "Scope", the applicability ¢f the directive to plant in which
PVC is finished and processed is aimed atjtho effects of vinyl chloride,

In genersl there are only very fev vorking aress in these plants affected

by vinyl chloride. |

!
|
There is no effect from vinyl chloride if|the conditions set out under

numbered item 3 of Appendix 2 "Effects of ivinyl chloride" are satisfied.

In Section 2, “"Current Regulations", as n*rudy stated, the provisions f
the Unfallverhiitungsvorschriften Ablchnit# 1 "Allgemeine Vorschriften"

|
(Accident Prevention Regulations Chapter 1, "General Provisions") which

apply from 1.4.77. bave been incorporuted.;

Section 3.2 bas been amended in that the aim of protection is now

specified as the*"Wduction of the VC conc+ntntion below the TEK value,

The requirement :l;'r' the monthly and yurlj‘ average values for each working
area to be kept for at least 20 years bas been newly incorporated in
Section 4,3.1., The same applies to bruljtndmu The test results,

eg test stripa, hourly averages, on the of}her hand only need to be kept

for at least 2 years.
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In respect of the appropriate test system hn accordance with the state f
the art reference is made to the "Namur-Arbeitsblatt iiber Vinylchlorid -
Messtechnik"dnd the Technische Regsln "Hen]uplumng, statistiache Beurteilung”
¢Namur Work sheet on vinyl chloride test Aicthodl" and Tecbnical Rule

"Planning of tests, statistical mluntionj"), which are both in prepsrmtion.

\
In addition, thia section sets out the coﬂ:ditionl under which non—selective

testwsystems may be used for measuring thd vinyl chloride concentration,

Section 4.4 "Break~downs" has been nevly i{ncorpontod in the directive.

The test=system must be so adjusted that ﬂf the vinyl chloride concentratiom
exceeds 40 ppm in & working area an alarm }il given automatically after not .
more than 5 mivmtes, j
\
‘

A further note must be drawvn up on these ﬁemhtiom giving suggestions of

hov this requirement may be satisfied vitﬁ the test systems installed.

Section 4.5.2,2.1, which corresponds to p#eﬂoul Section 4.4.2,2,1, goes
further and bas been re-worded, since the foxtent and conduct of the ventilation
during the cleaning work in the autocllvo# mast be such that the TRK walue

is not exceeded in-emy part of the autoclﬁve.

- |
This requirement is in all cases satisfied by 30 changes of air per hour.
11 this number of changes of air is not attained the vinyl chloride must be

contipuously monitored by check measurements.

12 a VC concentration of 40 ppm is oxceed?d‘the employees must immediately

evacuate the autoclave or wear breathing ;hppnnt\u.
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The wording of Seetion 6 "Precautionary wlf‘l'kl Medical Exaninations" has
been adapted to Section IV "Arboitluedilixh.lche Vorsorge" ("Industrial
Hygiene") in the Unfallverhitungsvorschrift Abschnitt 1 "Allgemeine

Vorschriften" (Accident Prevention Regula*iom, Chapter 1,"Genersl Provisions").

Appendix 1 "Technische Richtkonzentration |fiir Vinylchlorid" (Technical
Reference Concentmtion for vinyl chloridﬂj) bas been amended in accordance
with the new TRK values of 5 ppm for existing VC and PVC production plant

and 2 ppm for all other plant, which apply from 1.7.77.

The "Effects of vinyl chloride" bas been +ddod to the directive as an

Appendix,

EFFECTS OF VINYL CHLORIDE !

SELECTION OF THE GROUP OF PERSONS TO EE EXAMINED

Vinyl chloride disease has occurred fer I+I0 years in the German Federsl
Republic in some plants in the VC/PVC producing industry. In the present
state of our knowledge this occurrence wﬁ to be ascribed to the high
concentrations of vinyl chloride monomer #n the ambient air of these plants.
After drestic rc&tton of the concontntion of vinyl chloride monomer in
the ambient air om plants concermed by observing the directive
"VigylchlorideRichlinien" (Vinyl Chloride Directive) published by the
Berufsgenossenschaft der chemischen Industrie, there is a reasonable hope
that if all the safety precautions are obﬁorved present vorking conditions

mAy no longer cause damage to health.
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On the first cases of aickness becoming ln*m the Berufsgenossenschaft

der chemischen Industrie laid the !o\mdnu{;ou for special precautionary
works mdiui o;nﬂutiou. in which the inmsured persons exposed to the
_effects of vinyl chloride are examined. As with all other materials
injurious to health and hazardous activities the question arises with

vioyl chloride of the selection of the group of persons to be examined.

In future specific definitions of the w:ﬂ "effect’ will be & guide to the
employer responsible for this matter. Aipuul of works doctors, technologists,
toxicologists and representatives of Boru.#ugonoucmchntton and public bodies
will give the ewployer from their expert l;*nwlodgo suggestions for the
selection of ;the group of persons to be esamined, Such & definition now
exists for the effects of vinyl chloride.

The group of persons to be exAmined is -#nly to be sought among those
employed in VC or FVC production plaat in%vhich vinyl chloride disease bas
occurred in the past. Even in this area, however, a concentration of less
than 2 ppm in the ambient air or brief orioecuioml exposure way justily
dispensing with the carrying out of procu¢tiomry works medical examimations.
.. There.will therefore alse be working aruﬁ in the PVC processing industiry in
which, because of pruont working conditi#u, special precautionary works
medical .mum:-. unnecessary. I#. however, personnel are employed
who have eaxlier Iz,on exposed to fairly h#zh vinyl chloride concentrations,

. thelir, state of health must contipue to bo}mnitored by subsequent examinations.

|
|
I . .t - v 1

Practical experience bas shown that special precautionary works medical
examinations are in principle u‘nnocuuryi in plant of the PVC processing
induatry. There is a reference to the c:bnditionl necessary for this in item
3.2 of the definition of "effect", Planft in vhich a raw material (PVC powder

or gn;mlu) is processed, whose producer guarsntees a content of less than
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20 mg of vinyl chloride per kg of PVC, #y dispense with precautiopary
works medical examinstions. This statement is based on the fact that if
" the vontih;ion precautions usual in t'.lu‘.ﬁi plant are maintsined the vinyl
chloride concentration in the working arQ‘a is certainly belowv 2 ppm.

\
If the producer cannot gusarantee the abo'd‘ra-mntioned vinyl chloride level,
measurements of the concentration in the #bicnt air must be made in the
PVC processing plant, If as a result, it is not certain that the vinyl
chloride in the ambient air is below 2 p#, safety precautions and/or special
precautionary works medical examinations }cro necessary., The competent
technical inspector will advise on quutﬂ‘onl connected with this, It mt
be clearly stated that vinyl chloride di#enu does not occur on working with
the finished PVUC plastic, If this plan‘;ie is subjected to hot working
(eg welding) hydrogen chloxide may be -pliit off by thermsl decomposition.
The problems counected with this may be sefely overcome by ventilation and

have nothing to do with vinyl chloride dil‘aelu.

El‘ho bottom half of p 58 and the top hslﬂ\‘ of p 59, which have been

reproduced in the body of the text, (pp 1i7—21) ars not repeated hortJ

.

.
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HANDLING OF BAZARDOUS MATERIALS

NEW THK VALUES .

The Ausschuss f¥r gefdbrliche Arbeitsstoffe (AgA) (Hazardous Materials Committee)
in its session of 17.%,77. inter alia approved the new text of Technische Regel
(Technical Bule, TRgA) 102 "Technische Richtkonzentration (TEK) filr gefkhrliche

Arbeitsatoffe" ("Techunical Reference Concentrations for hazardous materials")
(See Arbeitsschutz 6/1977),

TEX List

Material ‘ Notes

Arsenic and its compounds | Calculated as As in
(except arsinel)) | : total dust

AlbeltOI2) : Asbestos as fine dut")

Chrysotile, Amosite Definite of fibres
: Length > 5 gm

Dismeter < 3 pm

Length/

Diameter > 331

Fine dﬂltz) containing Fine dult")
asbestos (chrysotile, ‘
amosite)

Benzene

Nickel and its
compounds (except nickel
carbonyll))
Nickel electrolysis and Calculated as Ni in
plating baths total dust3)
Othervise 0.5 " " "
Vinyl chloride
Existing VC and Pl 5 13
production plant =
Otherwise - 2 5

!

" ——
There are MAK values for this material, '

1)
2)

The THK values for fine asbestos dust and fine asbestos—containing dust were
worked out by the "Kommission zur Prif gesundheitsgef¥hrlicher Arbeitsst ffe"
der Deutschen Forschungsgemeinschaft (the “Committee for Testing Materials
Hazardous to Health" of the Germmn Research Association).

By tota] dust is here meant the fraction/ of the duast which can be inbaled.
It is determined with sampling appsratus at a suction rate 1.25 /S * 10%.

By fine dust is meant the dust passing into the alveoli., This comprises a
body of dust passing & separator system whose action corresponds to the
theoretical separation function of a sed tation separator which separates
up to 50% of particles of aerodynamic diameter 5 pm.
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