
Webinar Roadmap on carcinogens

Exposition in rubber industry

Mai 20th 2022

Dr Johan Sterckx

Occupational physician, Industrial hygiene & toxicology

Secretary BSOH



Agenda

1. Manufacturing Process of rubber articles
2. Overview products & hazard analysis
3. RIE Inhalation
4. RIE Skin
5. Air sampling

2 Roadmap on carcinogens 20 05 2022



Roadmap on carcinogens 20 05 20223

1 Manufacturing process
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Production plant foam rolls for automotive-sector

• Closed cell, semi-closed cells (needling)
• Batch Production 

• Carbon black (2 kg)
• chalk (CaCO3)
• Process oil
• Mixing process
• Polymers (150°C)
• Asphalt (150°C)

Manufacturing process: Master Batch
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Blowing & vulcanization agents

• Added as preweights in sealed bags
• Put on conveyor belt towards mixer
• Rubber, preweights, asphalt, recycled material
• Heated at 135° and 160°C
• Cleaning agent mixers: MEK

• LEV not always used properly. Lots of flexible ducts and
elbows            velocity losses

• Fixed aspiration devices ? Fishtail hood?
• Cooling zone
• Extrusion at 40 to 80°C
• Foamline (135 à 200°C): closed system with LEV
• Technical failure: intervention in opened installation
• Oven – cooling zone water - needling – cooling zone -

shredder

Manufacturing process: Final Batch
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2 Products &
Hazard identification
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about 30 products with SDS

Circa 30 verschillende producten (VIB)

Overview chemical agents
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Main health effects

• DPG C: toxic by ingestion: CNS, liver, kidney, GI-effects
• DBTU: thyroid
• ARM69 ASF: serious eye injury
• DPG C en FB Powder EC-1200: irritation airways
• Oxidized Asphalt, DPG-C, FB Powder EC-1200, Ground sulfer oil, RM 69 ASF: skin irritation

• Sensibilization:
- Azodicarbonammide, FB-powder EE-1000, FB Powder 685, Vinyfor AC 872: CC’-azodi (formamide)

- DBTU CRA, FB powder 685, 1200, 1000, ruberator MBT: 1,3-dibutylthioureum + benzothiazole-2-thiol

Hazard analysis
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According tot sds

• DPG-C and FB Powder EC-1200 : H361f (diphenylguanidine)
• Carbon black (IARC 2B) not in SDS
Process gegenerated carcinogens
• IARC rubber manufacturing industry: urinary tract, leukemia, lymphoma (class 1)
• Formaldehyde (upper airways)
• PAC’s (skin, lung)
• Bitumen vapours

Other process generated agents
• H2S, CO, CO2, NH3,, Nox, SO2, VOC

• Codex book VI, Titel 2, annex 2: nitrosamines (vulcanization and following processes of technical
rubber articles and tires (stockage included), unless proved by atmospheric measurements that
air concentrations of nitrosamines < 1 µg/m³.

• INRS: FAR 16 (Fiche d’aide au repérage des cancérigènes) FAR16 (1).pdf

CMR-substances

file:///E:/Onedrive/XJSTRC/OneDrive%20-%20Mensura-Certimed/Downloads/FAR16%20(1).pdf


Results Stoffenmanager
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3 RIE Inhalation
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RIE INHALATION (Stoffenmanager)
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RIE INHALATION
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RIE INHALATION
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Automatic transport (pumping) to mixer

Risk score III en RCR-score 0 of < 0,1

• Removing empty big bags of carbon black: 

RIE INHALATION
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Mixing to batch
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Mixing to batch
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RIE INADEMING
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RIE INADEMING
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RIE Inademing
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RIE Inademing
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No tasks with score I, many II & III

• Weighing powders: lots of tasks RCR >1, exposition 8 h < 1: foresee schielding + LEV –
respiratory protection in the meanwhile, as other preweights ?

• Automatic pumps RCR = 0 of < 0,1 (“action level”)
• Throwing away empty bags chalk & carbon black: RCR > 1 → FFP3
• Manual fill Luwipal: Formaldehyde RCR > 1 → foresee confinement & LEV 
• Unloading bigbags carbon black → FFP3 
• Unloading chalk and process oil: RCR<1 : OK
• mixers: LEV en extra confinement
• Cleaning MEK RCR >1; cleaning Carbon black lokal RCR > 1
• Sampling process oil RCR <1
• Disturbances carbon black RCR >1
• Adding chalk to chalkcoater RCR >1
• Changing filters carbon black installation RCR >1

Conclusion RIE Inhalation
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4 RIE Skin
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RIE HUID
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• Class danger low to medium
• Wear safety goggles (OK)
• 2 products (Ruberator en DBTU): high risk for skin
• 6 products medium risk
• Foresee gloves whith chemical resistance for high and medium tasks

Conclusion RIE Skin
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5 Air sampling
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Sampling plan conform NBN689:2018

• Nitrosamines: < 1 µg/m³???

• History ? Use of other blowing agent DPT (NDEA & NDMA): research done for 2 years 2008

• Confinement & LEV at crushing zone and rewinding zone

• Source was blowing agent DPT

• End of 2009: change of formula and change to Azodicarbonammide

• Levels of nitrosamines << 0,1 µg/m³

• Measurements 2019 en 2020 at crushing zone and exit zone oven : < 1 µg/m³

• Formaldehyde
• Carbon black
• PAK’s
• Bitumen fumes
• VOC
• NH3

• CO, CO2, Nox, SO2, VOC, H2S, Azodicarbonamide

Measurements
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Air measurements nitrosamines
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Enhance LEV (less flexibles) at emission zones
Extra cameras (exit ovens) to reduce human interventions in dangerous zones
Better shielding at emission zones
Foresee general ventilation
Avoid brushing, but industrial aspirator with HEPA and squeegees

CPM
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Titel niveau 2 Calibri Regular 20pt

• Exposition to different substances with effect of irritation or allergy
• Exposition to different (process generated) carcinogens
• Exposition ammonia

HEPA-
FFP3, A-filter

• Predicted exposition MEK and carbon black above TLV aspirator
• Weighing powders: LEV + respiratory protection
• Mixing processes untill batch
• Optimize general and LEV

Conclusion



Questions & Answers


