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Overview

W Why Formaldehyde?
W Challenges
W Stabilizing Formaldehyde in a Gas cylinder

e

W Conclusions
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FORMALDEHYDE
RRITANT & POTENTIA
CANCER HAZARD

Mainly from Highly toxic & Ozone
Human Activities Potentially Carcinogenic Precursor

[Increased vehicle emissions of aldehydes is attributed to ethanol mix fuel.

[EU gasoline standard (EN228) allows 10% ethanol blend by volume

[Ethanol IS one of the major renewable fuels for transportation
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WLTP: Additional Pollutants (AP)
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Formaldehyde: Instrumental Methods

... NEED a Gas Standard
for Calibration
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Stability of Calibration Mixtures
Change in Concentration < Analytical Uncertainty

W Cylinder conditions
W cylinder pressure
W cleanliness of cylinder
W reactivity of the inner surface

W Mixture components

W reactivity between themselves
W reactivity with the cylinder

W concentration

W chemical nature
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~Formaldehyde Instability

W Significant amounts of methyl formate was observed in IMPROPERLY

prepared Al cylinders.
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W Methyl formate interferes with formaldehyde FTIR analysis

W Methyl formate was analyzed by GC/FID
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Methyl Formate & Formaldehyde IR Spectra

FORMIC ACID, METHYL ESTER

INFRARED SPECTRUM
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Formaldehyde on Oxide Surface
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Stabilizing Formaldehyde in Gas Cylinders

W Air LiquideTechnology: Aculife VIII for formaldehyde
W Specially prepared Aluminum cylinder
W No secondary passivation was necessary

W All formaldehyde cylinders were blended using a
proprietary blending process.

W Nitrogen was used as the balance gas.

W Well established EPA TO-11 method applied for analysis
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DNPH Impinger Gas Sampling
W EPA Method TO-11
W Trapping solution: 0.4% (w/v) of 2,4-DNPH in acetonitrile/4M HCI

W Bubble the gas into the trapping solution at the rate of ~ 1L/min
W Collect the sample for 10 — 30 minutes

W Derivatization of carbonyl compounds by 2,4-DNPH

W 2,4-DNPH was purified by recrystallizations in acetonitrile

W The DNPH derivative is analyzed for aldehydes by HPLC.,
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HPLC Calibration & Analysis

Instrument drift < 1% ]

Linear, >0.9999 Residual <1%
correlation coefficient for each standard [ between injections
[ 10 ppb ] RSD < 1%
>3 injections/standard

detection limit

2015

EAPECICG # 1 # 2 #3 | Average | RSD
concentration
30 ppm 33.4 3a.2 33.0 33:2 0.6%
3 ppm 3.06 .07 S Or 3.07 0.2%
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[ 13]

Formaldehyde Stability in Gas Cylinder
2-30 ppm formaldehyde stability shown over 1 year

éoncentration, pp@
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Formaldehyde Deviation Over 1 Year

Cvlinder Concentration, ppm
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[ Change in formaldehyde over a period of 1 year is about 3%. }
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BIPM Study
=0 GAS2013 e

ISO/TC 158
Analysis of gases

Progress towards an international comparison of formaldehyde in nitrogen standards:
stability studies and purity analysis of potential transfer standards

In_addition o bing 3n imporant indoor air poliutant. fomaldenygs i 3 ubiquitous component of both the remote atmosphers and

urban heres. With new regulations coming into foroe. an moreased monioring netework, the demand in
gasecus formaldehyde standards at low concentration (from 1 nmolfmal o pmolimnall = imoreas:ng. Dynamic standards == well 2=
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Cylinders Stability Study

Stability tests over 10 months together with purity analysis have
been performed on a group of certified gas cylinders containing
formaldehyde in nitrogen at 1 and 10 pmol/mol, coming from two

production sites. Results show promising stability for one sub-set
of cylinders.
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Conclusions

W Stable formaldehyde in Aluminum gas cylinder

W Tested successfully in the range of 2 to 30 ppm

W Well established EPA TO-11 method applied for analysis

W The shelf lives of these mixtures are at least one year.

W Stable formaldehyde mixtures are low in methyl formate.

W BIPM evaluated the Air Liquide cylinders
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