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Figure 16=5. Midget impingers are sometimes used to collect
personal air samples. They are placed in holsters so they can
be worn in the worker’s breathing zone. (Courtesy SKC, Inc.)

sealing cap "é

glass tube

lock spring

sample layer (100 mg)
back-up layer (50 mg)

Figure 16—6. Standard activated charcoal tube used in
organic vapor sampling. (Courtesy SKC, Inc.)
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Sampling Gases and Vapors

1. Impingers
2. Sorbent Tubes
3. Passive Samplers
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Selected NIOSH Impinger Sampling Methods

Chemical NIOSH Sampling Method No Impinging Solution Analytical Method
Aminoethanol compounds |l 3500 15 n'!I{i of 2 mM hexanesulfonic  lon chromatography
acl
Monomethylaniine 3511 f0mLof 0.05Msulfuricacd ~ Gas chromatography
Acetaldahyde 3507 15 mL of Girard T reagent High-pressure liguid
chromatography
lsocyanates 5521 Solution of 1-(2- High-pressure liquid

methoxyphenylkpiperazine  chromatography
In foluene
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Figure 6.4. Examples of liguid-filled
dewvices. Lefr to righr: a midget impinger, a midget

bubbler. and a spill-proof impinger. (Courtesy of SK.C,
Inc.)

collection
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Figure 6.4. Examples of liguid-filled collection
devices. Lefr to right: a midget impinger, a midget
bubbler. and a spill-proof impinger. (Courtesy of SKC,
Inc.)
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Teflon PFA (fluoropolymer) impingers. These vessels are completely inert to virtually all
chemicals and perform well in both high temperature and cryogenic applications. (SKC)
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TABLE 6.5, Effect of Two Bubblers in Series on Collection Efficiency

Maximum Adir Volume in
Liters for 93% Recovery

Vapor Solvent 1 Bubbler {10mL) 2 Bubblers {10mL each)
Acetone Water 0.8 5.4
Methanol Water 9.0 62.0
n-Butanol Water 10.0 .0
Chloroform lsopropanol 0.5 a4
Carbon tetrachloride lsopropanol 0.5 a4
Methyl chloroform lsopropanol 0.5 A4
Trichloroethvlene [sopropanol 0.9 fh.2

oMyT gSJ.’ A HO < -Y
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NIOSH-Recommended Sorbent Tubes

Chemical

Methanol

Aromatic aminas
Halogenated hydrocarbons
Naphthas

Phosphorus

Nitroethane

Methyl ethyl ketone
n-Butyl mercaptan

MOSH Method Ne.
2000
2002
1003
1550
7805
2526
2500
2525

Tube

Silica gel

Silica gel

Charcoal

Charcoal

Tenax GC

XAD-2

Carbon molecular sieve
Chromosorb 104

Analytical Method

(Gas chromatograph
(Gas chromatograph
(Gas chromatograph
(Gas chromatograph
(Gas chromatograph
(Gas chromatograph
(Gas chromatograph
(Gas chromatograph
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High-purity glass wool

precise amount for uniform

pressure drop
Sealing caps
prevents

contamination

Glass tube
drawn to very close tolerances for
repeatable results

Backup sorbent layer

detects sample
Foam separator L

breakthrough
for uniform pressure drop

Sorbent layer
precisely controlled surface

area, pore size, adsorptive
characteristics, mesh size

Precision-sealed tips
permits safe, easy breaking to the

specified opening size
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Sorbent tube placement with protective tube holder




___ Protective Covers
with Clips

|\ — Dual Adjustable Low
\ Flow Tube Holder

- Tygon Tubing

- CPC

— Inlet
:_‘;___1_- Sample Pump

Worker wearing sampling pump and two tubes side-by-side for simultaneous tube sampling



Rubber Tubing

Sample Tube

rJn.fEt

f Tygon Tubing

( ~ “23'
Film Flowmeter —— =

ample Pump

A primary standard flowmeter connected to a sampling train
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Two sorbent sampling tubes in series with a single adjustable low-flow holder




Breakthrough ouuNT e 5

yeee Aol oel> isy sl eV (g ls p diges sl 4o S

C¥ od.t.w) OMY‘ )‘A.Cbos J..w).s 4.15.1 L;&.C u.u?U 4.59 00)5
dol ool s o ol Jlade LYR-Y e 5l pis e i

el 0oLl 3las! Breakthrough ossss & jgais! o all

w‘ OMMBT LS‘)'.’ 6M)Q K A:>o)'9).o‘



o YT &5 (595 o M L35G Jol yo

oo -
Cagb, -V

398 oo BT iolsl cel 00 - mI/min;\u:%@@a oeligls oo - Y
Sl e QA 4 o Soll e

o I*l‘ _f

Pl sk 4 (bt oS iz 9929 — 0

Sl 5 (ohad oS 5 A bgyye iz i s B8 Sl o

Foge x> b coS 5 bg e 0l (pyiden s (b8 e Sledls o
Sl JYL g alads by 1355
O3l al o3l — £

Dl o 0oV S5 pals el gl Job  olsél



Migration

A} ou\.'.iYT 6}@@6‘ ou\.lu\.g:
i s A ade Jhdw 3)ls 4 gl JIUT G LS YT I (6 ,lade

315 Lasii BT 510l g oy el VT & g

|42 sla & gas 5595 LT ool



CALCULATIONS:

13.  Determine the mass, pg (corrected for DE) of analyte found in the sample front (W, and back (W,
sorbent sections, and in the average media blank front (B} and back (B,) sorbent sections.

NOTE: fW,> W10 report breakthough and possible sample loss.
14. Calculate concentration, C, of analyte in the airvolume sampled, V (L):

NOTE: pgll = mgim”

C

(W, +W,-B,-B,)
f b J E‘,mgﬂllmﬂ

¥
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Figure 6.2. Illustration of typical breakthrough curve as a charcoal adsorbent is saturated with an organic
vapor. Since breakthrough depends on the mass of chemical adsorbed as well as the effects of water
vapor, test results usually specily the sample volume, vapor concentration, and relative humidity.
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Figure 13.6. Simultaneous test set permits sampling
for multiple substances using special tube sets pro-
vided by the manufacturer. (Courtesy of Draeger
Safety. Inc.)
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