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Aluminium casthouse study

• Respiratory health problems known in aluminum industry in 
potrooms (potroom asthma), not in casthouse area

• About half of the casthouse workers (N≈150) experienced
respitory symptoms

• Company and/or occupational health service asked ‘NKAL’ for
help

• Pre-study: exploration of all infomation available including
medical files

• Study objectives:

– Study and objectivate respiratory symptoms

– Expoloration of exposures within the cast-house

– Relationship between exposures and health outcomes
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Methods

• Exposures:
– 2nd part presentation

• Health survey among 157 aluminium cast-
house workers (response 86%)
– Questionnaire

– Spirometry

– Serology & eosinophil count

– Non-specific bronchial hyperresponsiveness
testing

– Medical interviews (sub-population)

• Cast-house workers compared to general
population sample (EHRCS population)



Lung function (cast-house vs general pop.)



Questionnaire (cast-house vs general pop.)



Work-related symptoms cast-house workers

• 75/151 (50%) work-related upper & lower airway symptoms

– 93% self report improvement on non-working days (40% of 

total study population)

• 14 (19%) workers changed jobs due to symptoms

– 10 (71%) reported having asthma attacks (ever)

– Detailed physician administered interviews

• 5/14 report start of symptoms after exposure incident (3x 

chlorine)

• 9/14 were treated by pulmonologist (8) or general

physician (1) for asthma (others 5/14: COPD or no clear

diagnosis)

• 7/9 told they had no asthma symptoms at starting work in 

cast-house



Methods

• Exposures:
– Inhalable dust

– Metals

– Fluorides (exposure and urine)

– Chlorine gas

– Sulphur dioxide

• Health survey among 157 aluminium cast-house
workers (response 86%)
– Questionnaire

– Spirometry

– Serology & eosinophil count

– Non-specific bronchial hyperresponsiveness testing

– Medical interviews (sub-population)



Inhalable dust exposure (8-hr TWA; N=88)

grenswaarde



Metals in dust
Sedimentation dust (N=2) & personal dust sample (N=1)

Metaal Percentage metal in dust samples

Aluminium 47 - 90 %

Beryllium < det - < 0,001 %

Boron < 0,1 – 1,1 %

Chromium < 0,1 – 0,3 %

Iron 15,2 – 18,3 %

Copper < 0,1 – 0,4 %

Magnesium 1,7 – 14,4 %

Manganese 0,2 – 2,7 %

Sodium 1,1 – 15,4 %

Selenium < 0,1 – 0,1 %

Titanium < det – 0,2 %

Zinc 1,3 %

Zirkonium < det - < 0,1 %



Exposure

• Real-time monitoring (QRAE with specific sensors):

– Sulphur dioxide: no relevant signal

– Chlorine gas:

• Regular background exposure: 0 – 0.4 ppm

• During leakage chlorine duct: 30 ppm

• Taking sample: 3-4 ppm

• STEL chlorine gas: 1.4 ppm

• Urine samples fluorides on two days (pre- and post 

shift; N=55)

– Systematic but small increase over work-shift (including

some controls)

– Low compared to BEI (USA: ACGIH) & BAT (German)



Fluoride exposure (MDHS 35/2)
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Production process

• Selection of short video images

– Empty pot in melting oven

• (cd-rom I; 23.00)



Lung function vs irritant exposure

(cast-house workers only)



Résumé

Exposure

1. High (semi)permanent emission of HF & fluorides in cast-
house

2. Incident(s) with high chlorinepeak exposures

3. Low daily average  exposures (inhalabledust & fluorides)

Health effects

1. Many cast-houseworkers report respiratory symptoms

2. 40% of workers work-related symptoms with improvement on
non-working days

3. Compared with general population significantly

a) More respiratory symptoms

b) Lower spirometric values

4. Majority of cast-houseworkers with job changedueto
symptoms reported asthma attacks

5. No clear exposure-response-relationship



Discussion / Conclusion

• Low daily average exposures: dilution by natural ventilation on most 

days

• High emissions of HF/fluorides during day

• Many disturbances of optimal airflow: peak exposures likely

• Several (historic) incidents with chlorine

• Regular exposure to respiratory irritants is very likely to happen

• Type of respiratory effects can be explained by irritant exposure

• Study supports respiratory hazards of cast-house workers

• Peak exposures likely explain respiratory health effects

• Preventive measures should be taken

– Focus on peak-exposures to respiratory irritants

• Health surveillance should be offered to the workers
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