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I INTRODUCTION

The question as to whether occupational exposure to Man-

made-mineral -fibres (~~ll1F), is harmful is of current interest;

especially as these materials are being increasingly used

as substi tutes for asbestos. The Joint-European Medical

Research Board (JEMBR) has ini tiated an ambi tious prograrne

wi th the view to establishing the consequences of sucn expo-

sures. An integral part of this prograrne consists of working

out a strategy, and analytical methods, for recording

present total dust/fibre concentrations in the working atmos-

pheres in anumber of European Pf~lF producing plants. The

organisation responsible for this aspect of the study is the

Insti tute of Occupational Medicine (IOl1), Edinburgh.

One of the countries actively participating in this

prograrne is Norway, where there are six ~rr~lF plants. Four

of these were considered suitable subjects for the programre

because they keep detailed medical records of workers.

Due to slightly differing methods of sampling and analysis

it was considered of interest to compare the procedures used

by the two insti tu tes . Such a comparison was carried out
during the ION investigations at Elkem-Rockwool Als at Moss

and Larvik. The results from the YHI~survey at Larvik are

presented in this report.
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II METHODS

The dust samples were collected on 37 rnØ, O, 8 ~m Millipore
membrane fil ters using CaselIa personal air samplers wi th

an adjusted flow of 21/min. The flow was checked with a

calibrated external flowmeter be fore and after

sampling . Before sèxcpling the upper part of the fil ter
moni tor was removed, thus leaving the whole fil ter area

exposed to air. Then the moni tors were mounted in the

workers breathing zones. The workers carried the air

samplers for 6 - 8 hours of the shift, including the lunch

period.

A new filter was used every day. Before and after use

the filters were desiccated for 24 hours in a desiccator

and weighed with an accuracy of + O, L mg.

After the total dust determinations a segment from each

filter was cut and placed dust-side up on to a clean standard
microscope slide. The slide was exposed to acetone vapour

in order to render the fil ter transparent, a few drops

of triacetine added and a cover glass placed over the

speeimen. Fibre concentrations were recorded in a Zeiss
binocular microscope with p08itive phase-contrast optics

at 500x magnification. This microscope was equipped with

a Ph 2 4010,75 objective with green filter and Kohler

illumination. The speeimens were surveyed by scanning inter-

mi ttently across the fil ter. A random set of samples were

counted twice by one person using different graticules.

Gratieule A is a 200 ~m x 200 ~m grid divided into 10 ~m

squares.

"'f__1.',;..t.
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Gratieule B. Circular gratieule , 100 ~mØ, recornended by

IOM (l). In this way one could establish potential personal

as well as instrumental differences. The counting proceedures
described as below.

Gratieule A. All fibres completely within the field were

counted. Two adjacent field sides were defined as "counting

sides" and all fibres crossing thes.e sides were included.

No other fibres were considered .

:'/~ Gratieule B. As specified by rOM (l).

For each sample 40 fields or 100 fibres were counted.

Random samples from each working place were chosen for

);.:(,;,fibre size evaluations and fibre concentration determination
in the scanning electron microscope.

The fibre size evaluations were performed by mounting a

piece of the membrane fil ter on a standard scanning electron

microscope(SEM) brass stub. The filter piece was fastened

to the stub wi th carbon cement or sil ver paint and thereafter

covered wi th a thin layer of carbon or gold by evaporating

to make them conductive.

The fibre concentrations were recorded in the SEM at lSOOx

magnifica tion.. Hundred fields were surveyed (O, io 8 inrr,2).
Fibre size evaluations were made at lSOOx (length) and 15000x

(diameter) magnification respectively. At least 50 fibres

in each sample were evaluated.

(l) W. H. Walton and S.T. Beckett.
Ann. Occup. Hyg. 20 (1977) 19 - 23.

.;~
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III RESULTS

Table L - 7 contains filter numbers, working places (in

English/Norwegian), total dust concentrations (mg/m3),

fibre concentrations as determined by optical microscopy

(fibres ~ 3~m and ? 3~m in diameter) and final ly , the total
fibre concentration determined by SEM at 1500x magnifi-

cation.
j. ~

No statistically significant difference (p ~ 0,05) between

the mean values for the two series (A and B) was observed

for the two different graticules, nei ther for fibres ~ 3~m

in diameter nor for the total fibre concentration.

In table 8 and 9 the fibre diameter and length from the SEM

size evaluation are given. These results are further

il1ustrated in Figures L and 2. The relation between

fibre concentration per unit area and magnification is

demonstrated in Figure 3. Final1y the correlation between

the SEM and the OM is given in Figure 4.
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