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Formaldehyde Air Sampling Methods

Contact your institution’s Environmental Health & Safety Department
to request industrial hygiene assistance

Colorimetric
Passive Samplers
Active Sampling

Direct Read

Please note mention of commercial brands in following slides
is for illustration purposes only, and does not imply recommendation

Lab Notes
IIEWAIS Interferences

Formaldehyde

Air Sampling Methods

X IuEsE

Colorimetric Tubes ¢
Diffusion Dosimeters

Passive Badges (DPNH method) $$ X X stable Diffusion sampling rate may differ in gross labs
with formalin, as opposed to other sources of

derivative formaldehdye. Test side-by-side with active
U.S.A. OSHA 1007 HPLC, UV sampler. Negative interferences: ozone > 0.5
UK. HSE MDHS 78 ppm, relative humidity < 10%; acetone, other
carbonyls
Active Pump + DPNH silica gel $$$ Stable Negative interferences: -
T . . If ozone > 0.5 ppm (use potassium iodide
derivative Sanlia)
U.S.A. NIOSH 2016 X X HPLC, Uv Acetone, other ketones and aldehydes, but
U.K. HSE MDHS 102 X X separated by chromatography, can be quantified
(older method) OSHA 52 X X GC
Direct- Reading Instruments Dataloggers record exposure “movie”
Infra Red Spectrophotometer sssss X X Slpmelle endssLEs .
o 3 5565 Non-specific, measures volatile organics
PID Photoionization 11.7 eV bulb, 0.1-0.2 ppm resolution
Electrochemical (Formaldemeter htvr) ~ $3% X 1 ppm —max range precludes STEL

X - 888
Photoelectric + Colorimetric
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Exposure Assessment
Perform Air Monitoring Compare
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Adapted from: Mulhausen, J.R., Damiano, J., A Strategy for Assessing and Managing

Occupational Exposures, Second Edition, AIHA Press, 1998

Colorimetric Tubes

Formaldehyde |

Hand bellows pump
“Grab Sample” 2-3 min

10 strokes 20 strokes
0.5-5ppm 0.2-2.5 ppm

Direct read color change
white to pink

Instant results
no lab analysis
$ cost

STEL — 1 sample
TWA - multiple

Source: Draeger
others include Gastec, Matheson, MSA, Supelco

Diffusion Tubes

Diffusion tube
(Photo: Gastec, SKC supplier
Passive, direct read TWA


http://www.skcinc.com/prod/810-91D.asp

Formaldehyde Air Sampling

2,4 dintrophenylhydrazine coated silica gel film tube + formaldehyde - stable DNPH derivative

Passive (diffusion) Active
Sample Tube %
Cover 3
[
<
; Adjustable |
Low Flow |
Tube Holder
Source: Radiello Aldehdye Sampler \l
Tygon ___ v
Source: SKC UMEX 100 Tubing

N B

Laboratory Analysis

Acetonitrile extraction Source: SKC
High Performance Liquid Chromatography, UV Detector
Quantify 2.4-dintrophenylhydrazone of formaldehyde
10

Real Time Instruments

Photo: Raesystms ppbRAE
3000

P1D Photoionization Detector

Photo: Miran SapphlRe:

Portable InfraRed Spectrophotometer
Non-specific responds to ionizable volatile organics present

Specific, Sensitive & Quantitative quantitatively, datalogging exposure “movie”

for formaldehdye detection datalogging
11.7 eV bulb required with 0.1 — 0.2 ppm resolution to detect

. formaldehyde and methanol at relevant levels.
Too large for personnel wearing

Can be held in breathing zone by operator Standard 10.6 eV bulb — will detect ethanol as surrogate agent,
but not formaldehyde


http://www.skcshopping.com/ProductDetails.asp?ProductCode=P20084&Show=ExtInfo
http://www.sigmaaldrich.com/catalog/product/supelco/rad1234?lang=en&region=US
http://www.sigmaaldrich.com/catalog/product/supelco/rad1234?lang=en&region=US
http://www.sigmaaldrich.com/catalog/product/supelco/rad1234?lang=en&region=US
http://www.sigmaaldrich.com/catalog/product/supelco/rad1234?lang=en&region=US
http://www.sigmaaldrich.com/catalog/product/supelco/rad1234?lang=en&region=US
http://www.sigmaaldrich.com/catalog/product/supelco/rad1234?lang=en&region=US
http://www.sigmaaldrich.com/catalog/product/supelco/rad1234?lang=en&region=US
http://www.skcinc.com/features/powerpoint.asp
http://www.thermoscientific.com/ecomm/servlet/productsdetail?productId=11961316&groupType=PRODUCT&searchType=0&storeId=11152&from=search
http://www.thermoscientific.com/ecomm/servlet/productsdetail?productId=11961316&groupType=PRODUCT&searchType=0&storeId=11152&from=search
http://www.thermoscientific.com/ecomm/servlet/productsdetail?productId=11961316&groupType=PRODUCT&searchType=0&storeId=11152&from=search
http://www.thermoscientific.com/ecomm/servlet/productsdetail?productId=11961316&groupType=PRODUCT&searchType=0&storeId=11152&from=search
http://www.raesystems.com/products/ppbrae-3000
http://www.raesystems.com/products/ppbrae-3000
http://www.raesystems.com/products/ppbrae-3000
http://www.raesystems.com/products/ppbrae-3000
http://www.raesystems.com/products/ppbrae-3000
http://www.raesystems.com/products/ppbrae-3000

Choosing a laboratory

The American Industrial Hygiene Association (AIHA)
offers industrial hygiene lab accreditation services

Lab locations: U.S., Brazil, Canada, China, Chili, Spain
Lab types: Private, Governmental, University

Check with your national occupational hygiene society for accreditation services

Additional Factors: Cost & Service
Technical assistance
Some provide passive badges, sorbent tubes,
loaner pumps

Let your lab know about other chemicals present at time of sampling, such as acetone,
methanol, phenol, glutaraldehyde, so analyst can assist with data interpretation

Formaldehyde Air Sampling Plans

Do Collect Personal breathing zone samples
Published studies show formaldehyde levels 2 — 3 higher than area samples

Do include 15 minute STEL samples for worst case tasks
opening thoracic cavities, abdomen and cranium

Do Observe sampling most effective:
note activities, work practices, time spent in close proximity to dissection

Do choose validated methods with known accuracy
OSHA Compliance Accuracy + 25% for 8 hour TWA and STEL
+ 35% for Action Level TWA

Choice Depends on
Availability and cost of sampling equipment, laboratory analyses, personnel



Gross Anatomy Laboratory
Formaldehdye Exposure Scenario

4 hour Class TWa = 0.5 ppm
8 hour TWA = 0.25 ppm Acceptable (OSHA)
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Thoracic Cavity Opening Dissection Class Ends 1 pm
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GROSS ANATOMY AIR MONITORING
PERSONAL SAMPLES 2-3 TIMES HIGHER THAN AREA SAMPLES

TWA samples for 3 class; general dilution ventilation 3.2 ACH, preserved with 2.3% formalin
Limitations in comparisons: area samples of 4-6 hour duration; personal 1.1 — 6 hours)
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Fig. 3: Averages of the indoor formaldehyde concentrations and personal
exposure levels for instructors and students. Asterisks represent signifi-
cant differences: *, P < 0.05, **, P < 0.01

Source: Ohmichi, K, et. Al. Formaldehyde Exposure in a Gross Anatomy Lab, ESPR 13 (2) 120-124 (2006)

Basic Characterization
Gross Anatomy Laboratory at a College of Medicine
25 formalin preserved donors, ~ 100 students, 5 faculty )
~ 200 hours/year, 3 hour 2x/week class + independent study, prep.
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Adapted from Mulhausen, J.R., Damiano, J., A Strategy for Assessing and Managing
Occupational Exposures, Second Edition, AIHA Press, 1998
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Figure 3. Breathing zone formaldehyde levels in a gross anatomy laboratory
before and after local exhaust ventilation.

2008 Gross Anatomy Laboratory
College of Medicine Expands to a New City
Temporary Facility - 8 tables
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Formaldehyde

Personal Air Monitoring Results

Formaldehyde Exposures
During Abdominal Dissection of
Treated Cadavers

==

Breathing 2 IDLH
Difficulty 0 ppm
Irritation 2 ppm OSHASTEL<

0.75 ppm OSHA PEL

Odor

0.30 ppm ACGIH Ceiling

Respiratory Protection
Faculty, Staff and Students

Medical Clearance
Training

Fit Testing
Procurement

Fast!
Teaching

Communication
Challenges

Formaldehyde
Expasures (ppm)
oN MO @

Formaldegone

-

monoethanolamine

Treatment

Faculty wearing PAPR:
Powered Air Purifying Respirator

and personal formaldehyde monitor
Photo by Frank Demer

Formaldehyde cartridge change
out every 3 hours
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Prevent Dermal Exposure
PPE

Seeing is believing

Fluorescent tracer splash
pattern on forearm — seen under
black light shows longer
(nitrile, not latex) gloves
needed for formalin waste
pouring in a veterinary
pathology lab

Photo by Frank Demer
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