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Isocyanater — Matningar och analyser

 Utmaningar med provtagning och analys av isocyanater

* Metoder for provtagning
e Olika applikationer — olika krav pa provtagning

* Krav pa analysmetod
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Utmaningar med provtaghing och analys av isocyanater

* Manga olika typer av isocyanater med olika fysikaliska egenskaper

- Insamling av bade gas och partilar

e Reaktiva amnen

— Derivatisering vid insamling till stabila foreningar ar nodvandigt

e Laga gransvarden (Diisocyanater: NGV=2ppb, KGV=5ppb)
—> Stéller hoga krav pa analysen
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Utmaningar med provtaghing och analys av isocyanater

Diisocyanater HDI och HDI-addukter Polymeric MDI
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Utmaningar med provtaghing och analys av isocyanater

Vad innebar nivagransvardet fér TDI (14 pug/m3)

e Termisk nedbrytning av polyuretanskum (ca
50g) — har potentialen att generera halter kring
gransvardet for TDI i Globen (ca 600 000 m3)

e Samma volym luft kravs for att spada ner
forangning av 5-10 ml ren TDI till
gransvardeshalter.
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Utmaningar med provtaghing och analys av isocyanater

Légre grédinsvdrden?

“Isocyanates are starting materials for polyurethane, which is used among others in varnishes, adhesives
and polyurethane foam. Occupational exposure to isocyanates can lead to allergic respiratory complaints.
The aim is to limit this risk to 1%.

The Expert Committee on Occupational Safety (DECOS) of the Health Council of the Netherlands has
estimated the isocyanate air concentration corresponding with this risk level. The Committee recommends
for di- and triisocyanates (isocyanates with two or three NCO-groups) a concentration of 0.1 ug NCO/m3.”

Health Council of the Netherlands — No. 2018/20, The Hague, November 28, 2018

En luftkoncentration pa 0.1 ug NCO/m3 motsvarar 0.2ug/m?3 for TDI och 0.3pg/m?3 for MDI.

FOr att klara detta behover betydligt [agre halter av isocyanater kunna bestammas |
luftprov (ca en faktor 100 lagre i jamforelse med de nuvarande Svenska gransvardena).

Detta stiller hoga krav pa provtagning och framforallt analysmetodik.
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Metoder for provtagning

Derivatiseringsreagens

Di-n-butylamine 1-(2-methoxy- 1-(9-antracenylmethyl)- 9-(N-methylaminomethyl)-
(DBA) phenyl)-piperazine piperazine (MAP) antracene (MAMA)
C4H9 (MP) |
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Metoder for provtagning

Impinger-filter Impregnerat filter Dubbelfilter Denuder-filter

N—
/ : ASSET® EZ4-NCO Dry Sampler
(Supelco / Sigma Aldrich). DBA-

impregnerad denuder och DBA
1ISO-CHEK (SKC); impregnerat filter i serie.

Ett oimpregnerat
teflonfilter foljt av
ett MAMA
impregnerat filter

\

ORBO™ 80, 2-PP
impregnerade filter
(Supelco / Sigma
Aldrich)
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Metoder for provtagning

Férbrukning av reagens under
provtagning med impregnerade filter
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Olika applikationer — olika krav pa provtagning

MDI/HDI-exponering — Kall hantering
e Fogfria golv bade MDI- och HDI-baserad polyuretan.

e Relativt lag exponering vid blandning, applicering och
upp till ett par timmar efter applicering.

* Exempel pa provtagning av omgivande luft.
4,4’-MDI: 1-3 pg/m?3
1,6-HDI: 5-20 pg/m3

e Underskattning av MIDI halter vid provtagning med
impingerflaska
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Olika applikationer — olika krav pa provtagning

MDI-exponering — Kall hantering
» Sprutapplicering av golv/isolering av MDI-baserad polyuretan.
* Hoga halter av MDI monomer (2,4’-MDI och 4,4’-MDI) under applicering.

* Exempel pa provtagning:
* Personburen: 200-500 pg/m?3
* Omgivning >20 m fran applicering: 50-200 pg/m3
* Motsvarande mangder av 3-ring MDI och 4-ring MDI beroende pa anvand produkt.

Staller hoga krav pa insamling och analys
Filterprovtagning fungerar inte
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Olika applikationer — olika krav pa provtagning

HDI-exponering — Kall hantering
* Sprutapplicering av HDI-baserad polyuretanlack.
* Hoga halter av HDI-addukter:

* HDI-isocyanurat, HDI-biuret, HDI-uretidon mm under applicering.

* Exempel pa personburen provtagning:
e HDI-addukter: 0.5-3 mg/m?3
e Gransvardeshalter av HDI monomer i omgivningsluft
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Olika applikationer — olika krav pa provtagning

Isocyanatexponering vid termisk nedbrytning

* Komplicerad blandning av isocyanater i bade gas och
partikelform. Monoisocyanater ar ofta dominerande,
men beroende pa material och forutsattningar kan dven
hdga halter av monomera diisocyanater forekomma.

* Hoga exponeringstoppar - Kan vara svart att fanga
exponering vid matning.

* Vid nedbrytning av TDI och MDI baserad
PU finns aven risk for bildning av TDA och
MDA.

» Staller hoga krav pa insamling och analys

e DBA-metoden enda alternativet
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Krav pa analysmetod

1 Chromatogram — ORBO-80

Instrument: HP1200
‘ SiREEa Column: Ascentis Express RP-Amide, 10cm x 3.0mm x 2.7um

Mobile Phase: (A) - 10mM Ammonium Acetate pH 6

(B) — Acetonitrile
TDI-MAMA Gradient: min %l %B
0.0 65 35
0.38 65 35
TDI-MP unknown 378 40 B0

100 40 60

@ Flow Rate: 0.6 mlfmin

g Column Temperature: 30 °C

g Detector/Wavelength: UV-254 nm

Injection Volume: 4 pL

h\ ____’J J L 1,6-HDIP

o 1 2 3 4 5 -] 7 B8 =) 10
1 1 minutes
(min) 6 3 0 (min) 6 3 0
LC;]UV cr;]romf)ntogram of the 1-(2- LC-U?]/ Thro_matog:]at;r; of the 9-(N- LC-UV chromatogram from an extracted ORBO-80 sampler (impregnated with 2-PP) collected
methoxyphenyl)-piperazine reagent methylaminomethyl)-antracene ; it ion (M he P ial E |
(MP)and the TDI derivatives. reagent (MAMA) and the TDI during a spray pa/ﬁtmg operat{on ( easure.‘m.ent of the o.ten't/a ).(posure to socygnate
derivatives. Monomers and Oligomers During Spray Painting, Gary Y Oishi, Jamie L. Brown, Emily R. Barrey,

Olga I. Shimelis, Michael R. Halpenny, Kristen L. Schultz Supelco/Sigma-Aldrich 2015)
Brorson T., Sang6 C., Skarping G., Renman L., Evaluation of chromatographic

methods for the determination of isocyanates in air., Intern. J. Environ. Anal.
Chem., 1990, 38, 399-413
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Krav pa analysmetod

f
§

‘ﬁ‘ HDI-isocyanurate-c,-DBA | | LC-MSMS ar ett maste for bestamning
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Uncertainty estimates

Sample volume:

Sample flow (calibration)
Sample flow (variation)
Sampling time
Temperature during sampling
Pressure during sampling

Analyte mass:

Analyte stability during storage
Reaction/extraction efficiency

Calibration lack-of-fit
Analytical precision
Blank level:

Between laboratory variations:

Combined uncertainty:

Expanded uncertainty:

Mass of isocyanate in calibration standard 1%

4%

2%
3%
0.2%
1%

1%

6%

negligible (stable analyte)
6%

1%
2%

negligible
10%

12%
24%
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Analys av materialprov — ett vardefullt test
innan luftprovtagning

* Direkt-derivatisering och analys av bulkprov

* Upphettning av material. Insamling, derivatisering och karakterisering
av nedbrytningsprodukter.
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Isocyanater — Matningar och analyser

Sammanfattning

Vid en del okomplicerade och kanda exponeringssituationer behover inte val av provtagare
och metod vara avgorande.

* Tex processovervakning vid TDI hantering

Vid manga andra applikationer kan det daremot vara avgorande vilken metod som valjs.

Tex vid:
* forekomst av isocyanater i partikelform
* komplexa blandningar av olika sorters isocyanater i bade gas och partikelform.
e forekomst av interfererande amnen.
» forekomst av isocyanater i hoga halter.
* matning av laga halter av isocyanater.
e emissionsmatningar med impingerflaska (framforallt for MDI)
* provtagning av reagerande aerosoler (sprutapplicering av MDI-PUR)

Vad ar det sékra valet?:  Impinger-filter / ASSET provtagare och LC-MSMS analys.
AEHSANALYTICS
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AIR TESTING FOR ISOCYANATES

Isocyanates are a group of chemicals which have been used for industrial purposes for more than 50
years, mainly for manufacturing of polyurethane plastics (PUR). PUR is nowadays found in for example
foam, thermoplastics, fibers, adhesives, coatings and lacquers, foils and insulation materials.
Isocyanates are extremely toxic. The most critical effect of isocyanate exposure is the risk of developing
isocyanate asthma. In many cases, there is also a development of hypersensitivity to air pollution and
odors. Other serious effects are decreased lung function and skin allergies. Common symptoms include
headache and respiratory problems such as nasal congestion, sniffing, nose bleeding or coughing. In
many countries, isocyanates are subject to very low occupational exposure limits due to their
hazardous properties.

We perform a wide range of isocyanate analysis in air from mono- and diisocyanate monomers to
higher molecular weight isocyanate oligomers and adducts. In addition to our extensive analysis
packages, we can perform tailor-made solutions. If you do not find your analyte in one of our packages,
do not hesitate to contact us. If our low routine LOQ is not enough, we can push the limit even further

and provide extremely low LOQs for diisocyanates.

Extended analysis package No 3

Reporting limit

H12-MDI (HMDI)

0.003 pg total amount in the sample

Extended analysis package No 4

Reporting limit

m-TMXDI (1.3-Bis(2-isocyanato-2-propyl)benzene)

0.003 ug total amount in the sample

Extended analysis package No 5

Reporting limit

m-XDI (m-xylylene diisocyanate)

0.003 ug total amount in the sample

Extended analysis package No 6

Reporting limit

2.6-DIP (2.6-Diisopropylphenyl isocyanate)

0.003 pg total amount in the sample

Extended analysis package No 7

Reporting limit

1.5-Naphthalene diisocyanate

0.003 ug total amount in the sample

Routine analysis package Reporting limit

Extended analysis package No 8

Reporting limit

Isocyanic acid (ICA)

0.300 pg total amount in the sample*

P-TSI (p-Toluenesulfonyl isocyanate)

0.003 ug total amount in the sample

Methyl isocyanate (MIC)

0.005 pg total amount in the sample

Ethyl isocyanate (EIC)

0.005 pg total amount in the sample

Extended analysis package No 9

Reporting limit

Propyl isocyanate (PIC)

0.020 pg total amount in the sample

TODI (4.4'-Diisocyanato-3.3'-dimethylbiphenyl)

0.003 pg total amount in the sample

Phenyl isocyanate (PHI)

0.005 g total amount in the sample

1.6-Hexamethylene diisocyanate (1.6-HDI)

0.003 pg total amount in the sample

Package information

2.4-Toluene diisocyanate (2.4-TDlI)

0.003 ug total amount in the sample

2.6-Toluene diisocyanate (2.6-TDI)

0.003 pg total amount in the sample

Prices

Please contact us for further details

Standard response time

10 working days

Isophorone diisocyanate (IPDI)

0.003 ug total amount in the sample

Fastest response time

3 working days

4.4’-Methylenediphenyl diisocyanate (4.4’-MDl)

0.003 pg total amount in the sample

*N.B! Please consult with the laboratory prior to sampling explicitly for ICA. Lower limit of quantification may

be applied upon request.

Extended analysis package No 1

Reporting limit

HDI-Biuret

0.003 ug total amount in the sample

HDI-Isocyanurate

0.003 pg total amount in the sample

Sample type Air/Work environment
Analysis type Organic compounds
Sampler ASSET EZ4-NCO Dry Sampler
Express tariff 100%

ISO-Standard 17734-1

Analysis method LC-MSMS

HDI-Uretidione

0.003 ug total amount in the sample

IPDI-Isocyanurate (trimer)

Currently being evaluated

Extended analysis package No 2

Reporting limit

2.4’-Methylenediphenyl diisocyanate (2.4’-MDI)

0.003 pg total amount in the sample

MDI-3-ring-oligomer

0.003 pg total amount in the sample

MDI-4-ring- oligomer

0.003 pg total amount in the sample
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For mer information:
Kontakta oss:

www.ehs-analytics.com

office@ehs-analytics.com

0704-585561
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