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1. EXPOSURE LIMITS TO RCS

In 2002, the Scientific Committee on Occupational Exposure Limits to Chemical
Agents (SCOEL) of the European Commission recommended that concentrations
of respirable crystalline silica (RCS) in the form of quartz or cristobalite should be
kept below 0.05 mg/m?3 [1]. This recommendation is based on the premise that
silicosis increases the risk of lung cancer, and there does not appear to be a safety
threshold between RCS exposure and the risk of contracting silicosis [2].

The Spanish National Institute for Occupational Health and Safety (INSHT)
established its inhalation exposure limit VLA-ED at 0.025 mg/m?3 [3], this being one
quarter of the value currently in force. Although this limit is still in the consultation
stage, there is uncertainty as to whether evaluation of compliance is possible with
the available techniques.

2. EVALUATION OF EXPOSURE TO RCS

The analytical methods recommended for quantifying exposure to free silica
are usually based on X-ray diffraction (XRD) or infrared spectroscopy (IRS) [4]-

[9].

Several publications are available [10]-[12] that study the precision that is
attainable with these techniques. The findings from these studies agree that, for
the limit proposed by the SCOEL and the currently used sampling volumes, the
minimum precision limits [13] set out in table 1 would not be achieved [14].

Measurement range relative to the Expanded uncertainty relative to the
Exposure Limit Exposure Limit
10% - 50% < 50%
50% - 200% < 30%

Table 1. UNE-EN 482:2007 requirements for the overall expanded uncertainty
in long-term measurements.

3. WORK GROUP

In the light of this situation, a Work Group has been formed comprising
technicians from the Spanish National Centre on Working Conditions (CNCT) of
the INSHT, the Institute of Ceramic Technology (ITC), the Jaume Almera Earth
Sciences Institute (ICTJA) of the CSIC, and SGS Tecnos, S.A. The purpose of this
group is to perfect existing sampling and analytical methods in order to adapt
them to the new demands that will be imposed by lower exposure limits.
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Among the tasks conducted to date, the following may be noted:

e Verified quartz and cristobalite standards have been prepared and samples
have been exchanged by the laboratories in the Group to fuse the analytical
techniques.

e The XRD analysis method for RCS on 25 mm vinyl polychloride filters has
been optimised. The detection limits (DL) and quantification limits (QL) for
this technique can probably be reduced to 5 and 10 pg/filter, respectively.

e Instructions have been drawn up for sampling with conventional sampling
equipment (2.2 I/min) suitable for the optimised analysis method.

e Tests with other non-filter-based sampling systems have been started,
which will enable sampling at a higher flow rate (10 I/min). The results
obtained to date have been promising.

ACKNOWLEDGEMENTS

The tasks conducted by the Instituto de Tecnologia Ceramica have been

funded by the Institute for Small and Medium-sized Enterprise of the Autonomous
Government of Valencia (IMPIVA), through the Programme for Research,
Development and Innovation of the Plan for Aid to Technology Institutes.

REFERENCES

[1]

[2]

[3]

(4]

(5]
(6]

(7]

Silica, some Silicates, Coal Dust and Para-Aramid Fibrils. Lyon: IARC, 1997. pp. 41-
240.

Recommendation from Scientific Committee on Occupational Exposure Limits for
Silica, Crystalline (respirable dust). [en linea]. [s.l.]: SCOEL, 2002.

[consulta: 2009-08-26]. <http://federceramica.web.is.it/scoel-silice.html>

Limites de Exposicion Profesional a Agentes Quimicos en Espafia 2009. [en linea].
[s.l.]: INSHT, 2007. [Consulta: 2009-08-26].
<http://www.insht.es/InshtWeb/Contenidos/Documentacion/TextosOnline/Valores_
Limite/LEP2009%20.pdf>

UNE 81550:2003. Atmodsferas en el lugar de trabajo. Determinacién de materia
particulada (fraccion respirable) con contenido en silice cristalina, en aire. Método
gravimétrico/espectrofotometria de infrarrojos.

NIOSH Method 7602 Issue 3 2003. SILICA, CRYSTALLINE by IR (KBr PELLET).

MTA/MA-036:2000. Determinacidon de cuarzo en aire. Método del filtro de membrana/
difraccion de rayos X.

NIOSH Method 7500 Issue 4 2003. SILICA, CRYSTALLINE by XRD (filter
redeposition).



CASTELLON (SPAIN) &% QUALI(272 10

(8]

[9]

[10]

[11]

[12]

[13]

[14]

MDHS 101:2005. Crystalline silica in respirable airborne dusts. Direct-on-filter analysis
by infrared spectroscopy and X-ray diffraction.

FOSTER R.D., WALTER R.F. Quantitative determination of crystaline silica in respirable-
size dust samples by infrared spectrometry. Analyst, 109, 1117-1127, 1984.

ARROYO, M. C.; ROJO, J. M. Investigaciones sobre materia particulada: Primera
prueba interlaboratorios para determinaciones de polvo y silice cristalina. Prevencion,
trabajo y salud, 22, 13-18, 2002.

ELLER, P. M.; et. al. Proficiency Analytical Testing (PAT) Silica Variability, 1990-1998.
American Industrial Hygiene Association Journal, 60(4), 533-539, 1999.

STACEY, P.; TYLEE, B.; BARD, D.; ATKINSON, R. The performance of laboratories
analysing a-quartz in the workplace analysis scheme for proficiency (WASP). The
Annals of Occupational Hygiene, 47(4), 269-277, 2003.

UNE-EN 482:2007. Atmdsferas en el lugar de trabajo. Requisitos generales relativos
al funcionamiento de los procedimientos para la medida de los agentes quimicos.

STACEY, P. The assessment of the exposure of workers to respirable crystalline
silica (RCS) and the work of the International Standard Organisation (ISO) Working
Group TC146/SC2/WG7 Silica. IOHA 2005 North West Province (South Africa) 19 - 23
September 2005.



