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Technical (no chemical 

protection) 

Work/cutting resistant gloves: OPTI Flex 

0838 Comfort Cut – EN 388 

 

 

 

 

 

 

 

 

 

 

 

Heat resistant gloves: Ansell Crusader 

Flex – EN 388 and EN 407 

 

      

      

   

1, 2 ,6*, 7* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4, 5 

Protective clothing  Disposable Apron CMT PE Apron : PE embossed 

800x1250x0.02mm – EN 1186 

 

 

 

2, 4, 5, 6 
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Coveralls (eg. Tyvek suit) Thor Coverall Type 5,6 – Protective 

clothing Category III 

EN 13034:2005+A1:2010 

EN ISO 13982-1:2004+A1:2010 

EN 1073-3:2002 

EN 14126:2003+AC:2004 

EN1149-5:2008 

EN ISO 13688:2013 

 

6* 

Disposable sleeves CMT Sleeve Covers: PE embossed 

400x200x0.02mm – EN 1186 

  

2, 4, 5, 6  

Work clothes 

 

Trousers: Planam OEKO-TEX Standard 

100 (65% polyester, 35% cotton) – EN 

14404 type 2 

Longsleeves: Santino (60% cotton, 40% 

polyester) 210g/m3 – no standard 

Jacket: OEKO-TEX Standard 100 (65% 

polyester, 35% cotton) – no standard 

 

   

   

1-7 
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Respiratory protection Mask: half Face mask  

3M 7500 series  

EN 140 

  

2, 4, 5, 6, 7 

Filters 

Gas- and vapour filter; 3M 

6057 

Dust filter ; 3M 5935 

 

ABE1 – EN 14387 

P3 R – EN 143 

 

   

 

Mask: Full face mask: 3M 

6000 series 

EN 136 

 

  

 

6* 

Filters:  

Gas- and vapour filter; 3M 

6057 ABE1  

Dust filter ; 3M 5935 P3 R  

EN 14387 

EN 143 

 

See pictures at half face respiratory mask 

* Some tasks 
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9.2. Exposure scenario 1: Industrial use ofMOCA in the manufacture of 

polyurethanes 

Market sector: Use at industrial site 

Sector of use: 0 other 

Article categories: PC 32: Polymer Preparations and Compounds 

Environment contributing scenario(s): Industrial use ofMOCA in the manufacture of polyurethanes (ERC 6a) 

Worker contributing scenario(s): 

WCS I: Delive,y and storage ofMOCA (PROC 1) 

WCS 2: Transfer ofMOCA to MOCA Feeding Unit (glovebox & melter) (PROC 8b) 

WCS 3: Automated process (PROC 1) 

WCS 4: Semi-automated process (PROC 5) 

WCS 5: Transfen-ing liquid polyurethane to moulds (PROC 4) 

WCS 6: Maintenance & cleaning (PROC 28) 

WCS 7: Waste management (PROC 8b) 

Subsequent service life exposure scenalio(s): none 

Exposure scena1io(s) of the uses leading to the inclusion of the substance into the article(s): none 

Description of the activities and technical processes covered in the exposure scenario: 

LUC UK uses MOCA as an amine curative/chain extender in the manufacture of polyurethanes. The polyurethanes 

are casted in moulds and after curing and post-curing are used as components (heavy-duty rollers, tensioner pads and 

spring blocks) oflarger systems used in the steel and aluminium sector and off-shore and renewable energy sectors. 

Examples of the polyurethane components are given in Figure 3. 

Use number: l & 2 

Use 1 Set of 4 bridle rollers in a steel processing line 

Use 2 Example of heavy duty rollers ready for shipping. The dark 
coloured layer is the polyurethane. The steel roller body is in red. 

Tensioner pads (J-lay pipe laying). The polyurethane layer is yellow. 

LUC (UK) Limited 19 
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Use2 

a 
Schematic of a block 

Spring block 

Figure 3. Examples of the polyurethanes covered by Use 1 and Use 2 

Polyurethane manufacture where MOCA is used as the chain extender reactant in the synthesis is done primarily in 
an automated process using a MOCA Feeding Unit (glove box + melter) to load MOCA to the casting machine and 

where all the reaction steps are done by the machine. The liquid polyurethane is dispensed from the machine to heated 
moulds where it cools and cures to take the shape of the mould. The filled mould is moved to an oven for curing and 
post-curing steps. The MOCA content of the cured polyurethane is << 0.1 % (w/w) due to the stoichiometry of the 

reactants used in the synthesis. The steps are given in Figure 4. Less than [0-20 %]- of manufacture is done in a 
semi-automated process where reaction steps are not done by the machine. In this case, melted MOCA is dispensed 

from the storage unit in the machine■■■■■■■■■■■■■■■■■■■■■■■■■ MOCA reacts 
with the other reactants under stitring. The obtained liquid polyurethane is then poured to the preheated moulds, 

followed by the curing and post-curing steps, which are the same as for the automated process. As both automated 
and serni-automated processes are in the same area and the same operators may do tasks related to both, one exposure 

scenario is presented that covers both production processes. 

Prepolym1 
Heated/melted, 

degassed and metered 
Mixing unit 

Dispensing 

Pre-heated 

mould 

Curing 

Demould 

Post-curing 

Finishing 

(optional) 

Figure 4. The basic steps for cast polyurethane manufacture 

Explanation on the approach taken fo1· the ES: 

Heated/melted, 

degassed and metered 

Considering the low vapour pressure of MOCA and the high skin permeation, biomonitoring is used to assess 

occupational exposure as recommended per ECHA risk Assessment Committee. Therefore, data from biomonitoring 
campaigns has been used to quantify the risk as outlined in Chapter 9.0 monitoring campaigns. 

Summaries of recent workplace personal and biomonitoring exposure monitoring at the LUC UK site are given below. 

Personal measurements 

Personal monitoring campaigns are performed regularly by accredited external service providers according to standard 
methods (OSH 71). Values from recent campaigns are summarised in Table IO. All values were below the limit of 

detection of the analysis method (I �1g/m3) and the TWA value was obtained by dividing the LoD value by the sample 
volume. The full details are given in Appendix I. The sampling time was shorter than 8 hours and in the next campaign 

the site will do sampling for Sh. If the additional measurement shows that the ait- occupational levels are negligible, 
the site will stop measuring until a process change in implemented. Otherv.•ise, the site will continue monitoring and 

Use number: I & 2 LUC (UK) Litnited 20 
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9.2.2.2. Exposure and risks for workers 

Conclusion on risk characterisation: 

There is no potential for exposure. The qualitatively determined exposure estimate of 0 µg MOCA/m³ is used as the 

basis for risk characterisation.  
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9.2.3. WCS 2:  Transfer of MOCA to MOCA Feeding Unit (glovebox & melter) (PROC 8b) 

This activity covers the transfer to MOCA from the drums to the MOCA feeding unit in the casting machine via the 

glovebox.  

The operator unseals the drum and removes the ring and lid. The inlay bag containing MOCA is not opened. The 

operator positions the drum on the rear side of the glovebox (see Figure 6a) and closes the glovebox (see Figure 6b). 

Once the glovebox is closed, the operator uses gloves of the glove box to open the inlay bag and the MOCA granules 

flow from the bag into the funnel of the MOCA feeder (see Figure 6c). MOCA granules are then automatically fed 

through a closed system to a built-in melting unit (MOCA melter) and subsequently to the storage tank, where the 

liquid chain extender is dewatered (see Figure 6d, the blue chamber). The rest of the process steps for melting, dosing 

and reacting with the pre-polymer are fully automated and require no manual intervention (see WCS 3). There is a 

waste bag on the side of the glovebox for the empty inlay bag. This bag is sealed airtight and will be replaced regularly 

(during this task the LEV is positioned above the opening of the glovebox and the operator wears the PPE as mentioned 

in the WCS). The waste bag will be removed, sealed and disposed of in the waste stream: 15 01 10*. 

One operator does the transfer task. Positioning the drum in the glovebox and using the glovebox to open the inlay 

bag takes about 1 minute and is done typically ca. once a week. 2 operators share the task meaning that they each 

spent ca. 1 min every 2 weeks doing this task. The operators wear work clothing, safety shoes and glasses, a half mask 

RPE with a ABE1 P3 filter, nitrile gloves and disposable sleeves and an apron for handling the drum and handling the 

empty inlay bag. There is a LEV point where the open drum is positioned in the glovebox.  
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The modelled exposure values from the inhalation and dermal routes were 3.6E-03 µg/m3 and 1.8E-02 μg/kg bw/day 

respectively giving excess lifetime risk values of 3.47E-08 and 6.04E-07 respectively.  This gives a combined excess 

lifetime cancer risk 6.38E-07. As noted in the Chapter 9.0, biomonitoring data was used as the basis for risk 

characterisation as it covers all routes of exposure. The risk characterisation from biomonitoring data is summarised 

in Chapter 9.3.  
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10.2.1. All uses (regional scale) 

Not relevant as no environmental assessment is performed 
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Appendix II. Air filters 

The LUC group is installing filtration systems in the exhaust ventilation system. A schematic is given in Figure 8. Air 

removed by LEV units moves through a filter box (see below). This filter box is divided in three “phases”. Phase 1 

contains a F8 class prefilter that has an average efficiency (Em) for 0.4 micron particles of 90 ≤ Em ≤ 95. Phase 2 is 

equipped with a HEPA H13 filter. HEPA H13: pass up 0.05 % of 0.1 micron particles per liter of air. Phase 3, which 

is the last filtering step is an active coal filter, that binds the vapours (VOC’s and other gaseous pollutants) passing 

through the first two filters in the filter box. 

Installation was delayed due to the Covid pandemic and is now scheduled for delivery in week 31 and operational by 

week 40.   

Figure 8. Schematic of the exhaust ventilation filtration system 
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Appendix III. Fit-test for RPE 
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Appendix IV. ART print outs 

 



1

Total duration (mins) 480

Nonexposure period (mins) 479

Scenario details

Number of activities 1

CAS No. 101-14-4

Chemical MOCA

Chemical details

ART REPORT – MOCA WCS 2 – 27-May-22

Date created 27-May-22

Date last edited 01-Jan-01

Creator

Metadata

ART version 1.5

transfer of granules to machine with the glovebox



2

Details for Activity transfer of granules to machine in the glovebox

Far field

Emission sources: Near field

Near-field exposure

Powder weight fraction 1

Moisture content Dry product (< 5 % moisture content)

Dustiness Granules, flakes or pellets

Substance product type Powders, granules or pelletised material

Substance emission potential

Handling type Careful transfer involves workers showing attention to potential 
danger, error or harm and carrying out the activity in a very 
exact and thorough (or cautious) manner.

Drop height Drop height <  0.5 m

Containment level Open process

Situation Transferring 10 – 100 kg/minute

Activity class Falling powders

Activity emission potential

Secondary No localized controls (0.00 % reduction)

Primary Low specification glove box (99.90 % reduction)

Localised controls

Effective housekeeping practices in place? Yes

Process fully enclosed? No

Surface contamination

Room size 3000 m³

Work area Indoors

Dispersion

Duration (mins): 1

Operational Conditions

Risk Management Measures

Ventilation rate Mechanical ventilation giving at least 1 ACH

Dispersion



3

ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory Protection Equipment (RPE). The 
use of RPE must be considered separately.

Predicted exposure levels

The inter-quartile confidence interval is 0.0000017 mg/m³ to 0.000007 mg/m³.

Mechanistic model results

The predicted 90th percentile full-shift exposure is 0.0000034 mg/m³.



1

Total duration (mins) 480

Nonexposure period (mins) 476

Scenario details

Number of activities 1

CAS No. 101-14-4

Chemical MOCA

Chemical details

Date created

Date last edited

Creator

Metadata

ART version 1.5

 27-May-22

27-May-22

ART REPORT – MOCA WCS 4a – 14-Jun-22

Transfer of hot MOCA from the machine unit to a small container
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Details for Activity WCS 4 transfer of hot MOCA

Far field

Emission sources: Near field

Near-field exposure

Vapour pressure 0.007 Pa

Liquid weight fraction 1

Viscosity Medium

Process temperature Hot

Substance product type Liquids

Substance emission potential

Loading type

Containment level

Situation

Activity class Falling liquids

Transfer of liquid product with flow of 1 - 10 l/minute

Handling that reduces contact between product and adjacent air. 
Note: This does not include processes that are fully contained 
by localised controls (see next questions).

Splash loading, where the liquid dispenser remains at the top of 
the reservoir and the liquid splashes freely

Activity emission potential

Secondary No localized controls (0.00 % reduction)

Primary Fixed capturing hood (90.00 % reduction)

Localised controls

Effective housekeeping practices in place? Yes

Process fully enclosed? No

Surface contamination

Room size Small workrooms only

Work area Indoors

Dispersion

Duration (mins): 4

Operational Conditions

Risk Management Measures

Ventilation rate 1 air changes per hour (ACH)

Dispersion



3

ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory Protection Equipment (RPE). The 
use of RPE must be considered separately.

Predicted exposure levels

The inter-quartile confidence interval is 0.000032 mg/m³ to 0.00016 mg/m³.

Mechanistic model results

The predicted 90th percentile full-shift exposure is 0.000072 mg/m³.
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Total duration (mins) 480

Nonexposure period (mins) 470

Scenario details

Number of activities 1

CAS No. 101-14-4

Chemical MOCA

Chemical details

ART REPORT – MOCA WCS 4b – 23-Jun-22

Date created

Date last edited

Creator

Metadata

ART version 1.5

27-May-22

27-May-22

mixing step - hot MOCA mixed with pre-polymer
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Details for Activity WCS 4 transfer of hot MOCA

Far field

Emission sources: Near field

Near-field exposure

Vapour pressure 0.007 Pa

Liquid weight fraction Minute

Viscosity Medium

Process temperature Hot

Substance product type Liquids

Substance emission potential

Situation Open surface 0.1 – 0.3 m²

Activity class Activities with agitated surfaces

Activity emission potential

Secondary No localized controls (0.00 % reduction)

Primary Fixed capturing hood (90.00 % reduction)

Localised controls

Effective housekeeping practices in place? Yes

Process fully enclosed? No

Surface contamination

Room size Small workrooms only

Work area Indoors

Dispersion

Duration (mins): 10

Operational Conditions

Risk Management Measures

Ventilation rate 1 air changes per hour (ACH)

Dispersion



3

ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory Protection Equipment (RPE). The 
use of RPE must be considered separately.

Predicted exposure levels

The inter-quartile confidence interval is 0.00000018 mg/m³ to 0.00000092 mg/m³.

Mechanistic model results

The predicted 90th percentile full-shift exposure is 0.0000004 mg/m³.
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Total duration (mins) 480

Nonexposure period (mins) 460

Scenario details

Number of activities 1

CAS No. 101-14-4

Chemical MOCA

Chemical details

ART REPORT – MOCA WCS 5 – 14-Jun-22

Date created

Date last edited

Creator

Metadata

ART version 1.5

27-May-22

27-May-22

transferring liquid PU with minute amounts of unreacted MOCA to moulds
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Details for Activity dispensing liquid PU to moulds

Far field

Emission sources: Near field

Near-field exposure

Vapour pressure 0.007 Pa

Liquid weight fraction Minute

Viscosity Medium

Process temperature Hot

Substance product type Liquids

Substance emission potential

Loading type

Containment level

Situation

Activity class Falling liquids

Transfer of liquid product with flow of 1 - 10 l/minute

Handling that reduces contact between product and adjacent air. 
Note: This does not include processes that are fully contained 
by localised controls (see next questions).

Splash loading, where the liquid dispenser remains at the top of 
the reservoir and the liquid splashes freely

Activity emission potential

Secondary No localized controls (0.00 % reduction)

Primary Movable capturing hood (50.00 % reduction)

Localised controls

Effective housekeeping practices in place? Yes

Process fully enclosed? No

Surface contamination

Room size 3000 m³

Work area Indoors

Dispersion

Duration (mins): 20

Operational Conditions

Risk Management Measures

Ventilation rate 1 air changes per hour (ACH)

Dispersion
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ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory Protection Equipment (RPE). The 
use of RPE must be considered separately.

Predicted exposure levels

The inter-quartile confidence interval is 0.00000013 mg/m³ to 0.00000069 mg/m³.

Mechanistic model results

The predicted 90th percentile full-shift exposure is 0.0000003 mg/m³.
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Total duration (mins) 480

Nonexposure period (mins) 474

Scenario details

Number of activities 1

CAS No. 101-14-4

Chemical MOCA

Chemical details

ART REPORT – MOCA WCS 6 – 01-Jun-22

Date created

Date last edited

Creator

Metadata

ART version 1.5

27-May-22

27-May-22

maintenance: handling contaminated objects
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Details for Activity maintenance tasks

Far field

Emission sources: Near field

Near-field exposure

Powder weight fraction Pure material

Moisture content Dry product (< 5 % moisture content)

Dustiness Granules, flakes or pellets

Substance product type Powders, granules or pelletised material

Substance emission potential

Situation Handling of objects with visible contamination (object covered 
with fugitive dust from surrounding dusty activities)

Handling type Careful handling, involves workers showing attention to 
potential danger, error or harm and carrying out the activity in a 
very exact and thorough (or cautious) manner.

Activity class Handling of contaminated solid objects or paste

Activity emission potential

Secondary No localized controls (0.00 % reduction)

Primary No localized controls (0.00 % reduction)

Localised controls

Effective housekeeping practices in place? Yes

Process fully enclosed? No

Surface contamination

Room size 3000 m³

Work area Indoors

Dispersion

Duration (mins): 6

Operational Conditions

Risk Management Measures

Ventilation rate 1 air changes per hour (ACH)

Dispersion
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ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory Protection Equipment (RPE). The 
use of RPE must be considered separately.

Predicted exposure levels

The inter-quartile confidence interval is 0.0011 mg/m³ to 0.0045 mg/m³.

Mechanistic model results

The predicted 90th percentile full-shift exposure is 0.0021 mg/m³.
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Total duration (mins) 480

Nonexposure period (mins) 478

Scenario details

Number of activities 1

CAS No. 101-14-4

Chemical MOCA

Chemical details

ART REPORT – MOCA WCS 6 – 01-Jun-22

Date created

Date last edited

Creator

Metadata

ART version 1.5

27-May-22

27-May-22

maintenance: handling contaminated objects
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Details for Activity maintenance tasks

Far field

Emission sources: Near field

Near-field exposure

Powder weight fraction Pure material

Moisture content Dry product (< 5 % moisture content)

Dustiness Granules, flakes or pellets

Substance product type Powders, granules or pelletised material

Substance emission potential

Situation Handling of objects with visible contamination (object covered 
with fugitive dust from surrounding dusty activities)

Handling type Careful handling, involves workers showing attention to 
potential danger, error or harm and carrying out the activity in a 
very exact and thorough (or cautious) manner.

Activity class Handling of contaminated solid objects or paste

Activity emission potential

Secondary No localized controls (0.00 % reduction)

Primary No localized controls (0.00 % reduction)

Localised controls

Effective housekeeping practices in place? Yes

Process fully enclosed? No

Surface contamination

Room size 3000 m³

Work area Indoors

Dispersion

Duration (mins): 2

Operational Conditions

Risk Management Measures

Ventilation rate 1 air changes per hour (ACH)

Dispersion
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ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory Protection Equipment (RPE). The 
use of RPE must be considered separately.

Predicted exposure levels

The inter-quartile confidence interval is 0.00036 mg/m³ to 0.0015 mg/m³.

Mechanistic model results

The predicted 90th percentile full-shift exposure is 0.00072 mg/m³.
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Total duration (mins) 480

Nonexposure period (mins) 473

Scenario details

Number of activities 1

CAS No. 101-14-4

Chemical MOCA

Chemical details

ART REPORT – MOCA WCS 6b – 01-Jun-22

Date created

Date last edited

Creator

Metadata

ART version 1.5

27-May-22

27-May-22

maintenance: handling contaminated objects - not dusty
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Details for Activity maintenance tasks

Far field

Emission sources: Near field

Near-field exposure

Powder weight fraction Pure material

Moisture content Dry product (< 5 % moisture content)

Dustiness Granules, flakes or pellets

Substance product type Powders, granules or pelletised material

Substance emission potential

Situation Handling of slightly contaminated (layers of less than few 
grams) objects

Handling type Careful handling, involves workers showing attention to 
potential danger, error or harm and carrying out the activity in a 
very exact and thorough (or cautious) manner.

Activity class Handling of contaminated solid objects or paste

Activity emission potential

Secondary No localized controls (0.00 % reduction)

Primary No localized controls (0.00 % reduction)

Localised controls

Effective housekeeping practices in place? Yes

Process fully enclosed? No

Surface contamination

Room size 3000 m³

Work area Indoors

Dispersion

Duration (mins): 7

Operational Conditions

Risk Management Measures

Ventilation rate 1 air changes per hour (ACH)

Dispersion
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ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory Protection Equipment (RPE). The 
use of RPE must be considered separately.

Predicted exposure levels

The inter-quartile confidence interval is 0.00012 mg/m³ to 0.00052 mg/m³.

Mechanistic model results

The predicted 90th percentile full-shift exposure is 0.00025 mg/m³.
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Total duration (mins) 480

Nonexposure period (mins) 478

Scenario details

Number of activities 1

CAS No. 101-14-4

Chemical MOCA

Chemical details

ART REPORT – MOCA WCS 7 – 14-Jun-22

Date created

Date last edited

Creator

Metadata

ART version 1.5

27-May-22

27-May-22

waste handling
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Details for Activity maintenance tasks

Far field

Emission sources: Near field

Near-field exposure

Powder weight fraction Pure material

Moisture content Dry product (< 5 % moisture content)

Dustiness Granules, flakes or pellets

Substance product type Powders, granules or pelletised material

Substance emission potential

Situation Handling of slightly contaminated (layers of less than few 
grams) objects

Handling type Careful handling, involves workers showing attention to 
potential danger, error or harm and carrying out the activity in a 
very exact and thorough (or cautious) manner.

Activity class Handling of contaminated solid objects or paste

Activity emission potential

Secondary No localized controls (0.00 % reduction)

Primary No localized controls (0.00 % reduction)

Localised controls

Effective housekeeping practices in place? Yes

Process fully enclosed? No

Surface contamination

Room size 3000 m³

Work area Indoors

Dispersion

Duration (mins): 2

Operational Conditions

Risk Management Measures

Ventilation rate 1 air changes per hour (ACH)

Dispersion
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ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory Protection Equipment (RPE). The 
use of RPE must be considered separately.

Predicted exposure levels

The inter-quartile confidence interval is 0.000036 mg/m³ to 0.00015 mg/m³.

Mechanistic model results

The predicted 90th percentile full-shift exposure is 0.000072 mg/m³.
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