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GC Principles
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Analyte Based on NIOSH method No.

Butyl acetate NIOSH 1450

Ethyl acetate NIOSH 1457

Toluene NIOSH 1501

Benzene NIOSH 1501

Xylene NIOSH 1501

MEK NIOSH 2500

MIBK NIOSH 2555
Chloroform.

1.2-dichloroethane.
Tetrachloroethylene (PCE), 1,1.1 NIOSH 1003
Trichloroethane, 1.1.2
Trichloroethane, Carbon

tetrachloride

NIOSH 1022

Trichloroethylene

12




NIOSH Method 1022 — An Example

[ RaiF= - - - = niosH 1022.pdf - Adobe Resder T
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TRICHLOROETHYLENE

CCl,=CHCI MW: 131.39 CAS: 79-01-6 RTECS: KX4550000

METHOD: 1022, Issue 2 EVALUATION: PARTIAL Issue 1: 15 August 1987
Issue 2: 15 August 1994

100 ppm; C 200 ppm; P 300 ppm PROPERTIES:  liquid; d 1.46 g/mL @ 20 °C;
25 ppm; C 2 ppm/1 h (waste anesthetic); BP 87 °C; MP -86 °C; VP 9.9 kPa
suspect carcinogen; Group 1 Pesticide (74 mm Hg, 9.8% viv) @ 25 °C;
50 ppm; STEL 200 ppm; suspect carcinogen explosive range 11 to 41% viv in air
(1 ppm = 537 mg/m* @ NTP)

SYNONYMS: trichloroethene; ethylene trichloride; triclene

SAMPLING MEASUREMENT

SAMPLER: SOLID SORBENT TUBE TECHNIQUE: GAS CHROMATOGRAPHY, FID
(coconut shell charcoal, 100 mg/50 mg)

ANALYTE: trichloroethylene
FLOW RATE: 0.01 to 0.2 L/min
DESORPTION: 1 mL CS;; stand 30 min
VOL-MIN: 1L @ 100 ppm
-MAX: 0L INJECTION VOLUME: 5 pL

SHIPMENT: routine TEMPERATURE-INJECTION: 225°C
-DETECTOR: 250 °C
SAMFLE -COLUMN: 70°C
STABILITY: not determined
CARRIER GAS: N, 30 mL/min
BLANKS: 2 to 10 field blanks per set
COLUMN: 3 m x 3-mm QD stainless steel, packed
with 10% OV-101 on 100/200 mesh
Chromosorb WHP

ACCURACY CALIBRATION:  standard solutions of trichloroethylene in
cs,

RANGE STUDIED: 477 to 2025 mg/m*
(3.4-L samples) [1] RANGE: 0.5 to 10 mg per sample

BIAS: -7.19%
. ° ESTIMATED LOD: 0.01 mg per sample [2]

OVERALL PRECISION (§.,): 0.082 [1]

ACCURACY: + 19 78% PRECISION (S,): 0038 @ 16 to 6.4 mg per sample [1]

AMINOLAB
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Desorption solvents — Testing air tubes

Appendix No. 1: OSHA-7 Table 4

Listed PELs are 8-h time weighted averages uniess denoted as a ceiling concentration with a <y,
before the PEL value. Before taking samples, the OSHA Field Operations Manual should he consultad
for additional and more detailed information.

Table 4.

Recommended Sampiing Parameters
and Desorption Solvents for Analytes Covered by This Procedure.

(1985} rec. maximum
PEL air rate

analyte (ppm) wvel() (L/min) DS (wviv)
Allyl chloride 1 10 az Eenzene
n-Amyl acetate 100 10 0.2 €S,
sec-Amyi acetate 125 10 g2 CS,
Benzene (OSHA method #12) 10 10 02 CS,
Benzyl chloride 1 10 02 s,
Bromoform 0.5 10 az2 CS?
2-Butoxyethanol (butyl cellosoive) 50 10 02 MeCl /MeOH (35/5)
Butyl acetate 150 10 02 Cs,
sec-Bubyl acetate 200 10 0.2 CS,
tert-Butyl acetate 200 10 0.2 CS;
Butyl zicotol 100 1a 02 CS,/DMF (99/1)
ssc-Butyl alcohol 150 40 0.2 CSOMF (99/1)
tert-Butyl alechol 100 10 0z CS,/DME (99/1)
n-Butyl glycidyl ether (BGE) 50 10 0.2 cs,
p-teri-Butyltoluens 10 10 0.2 CS,
Camphor 2 -0 02 TS, MeGH (98/1)
Carbon tetrachloride 10 15 6.1 S,
Chlorobenzene (monochiorcbenzens) 75 10 a2 CSz
Chiorofarm (trichloromethane,

OSHA method #05) ()50 15 a.1 2,
Chioroprene (2-chloro-1,3-butadiene) 25 10 0.2 cs,
Cumene 50 10 ) Cs.

AMINOLAB
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Thermal Desorption

Analysis of Volatile Organic
Compounds (VOCs) in Air introduction

Optimized methods are

USll’lg US EPA Met}IOd TO - 1 7 needed for the analysis of toxic

AMINOLAB

1 5 Every Particle Counts

compounds in air to understand
the impact to human health.
People breathe approximately 20,000 liters of air a day so this concern is significant.

EPA Method TO-17" is used to determine toxic compounds in air after they have been
collected onto sorbent tubes These tubes can either adsorb spedific compounds or
adsorb a broad range of compounds, quantitatively.

Adsorbent tubes have many applications in the investigation of volatile arganic
compounds (VOCs) found in EPA Method TO-17. Examples include indoor air, fence
line, stack, workplace, personal monitoring and soil gas. The type of tube used, and
whether the sampling is passive or active, depends upon the need at the particular site
being investigated.

This application note demonstrates that the PerkinElmer TurboMatrix™ Thermal
Desorber and the PerkinElmer Clarus® SQ 8 GC/MS will meet and exceed the criteria
set forth in EPA method TO-17. Detailed instrument method parameters are presented,
with precision, recovery, linearity and detection limit results.

15



Thermal Desorption

Thermal Desorption

« The analytical technique known as thermal desorption (TD)
provides the ability to measure volatile contaminants in air. This
technique also provides unique analyses in applications for
forensics, defense, and general emissions testing.

« The technigue allows analysis of single tubes, real-time air
samples, and canisters with options for automated analysis.
Markers has introduced several key technical advances that now
set the standard for TD instrumentation.

15 and/or surogals spike (optisnal)
Imoedanca check (ootional)
Ambiant purga (al laast 1 min)

Irlet spliz [Omtoral] Dezark flaw

——

-
Peltier cooled i -35°C
Mo need for liguid ryegen

Inarl gas

Figure 1. Sample tube desorption.
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Thermal Desorption
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Figuere 5. (araphical representation of six (&) important targets based on 1 liter
sample wolunme.

Conclusion/Surmrmary
= Thermal desorption is a wvery cost effective technigue in the
sampling and analysis of WOCs in air.

- Sorbent tubes are small and easy to transport reducing
shipping costs when compared to other technigues.

- Ssorbent tubes occupy significantly less laboratory real estate
than other air media.

- Sorbent tubes are deaned during the desorption process
rendering them awvailable for immediate re—sampling, therefore
enhancing efficiency and productivity:

= The analytical results exceed Mmethod criteria; in particular,
detection limits are exceeded for all regulatory agendcies wwith a
1 L sample volurme acguired in full scanm.

- W ater rmanocsarreaerd s o rievaees s aeucel = e ad el Flirmim afirnem e
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Periodic Table of the Elements
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Li alkali metals O nonmetals B C N 0 F
1 alkali earth metals B noble gases

W transition metals I rare earth metals
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