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METHOD TO2 
Volatile Organic Compounds in Air SitetfOaSTl 

Other; J -•V/"7~~ 
DATE: July 2, 1992
 

1.0 SCOPE AND APPLICATION: Thia method Describes the analytical
 
procedures used to determine the amount of volatile organic
 
compounds trapped on Supeloo, Inc. Carfcctrap air tubes using a gag
 
chromatograph ion trap detector.
 

Thia	 method ia intended to meet the Duality control requirements
 
of USEPA Compendium of Methods for the Determination of Toxic
 
Organic Compounds in Ambient Air, £?&-600 14-84-041, April 1934,
 
Method T02.
 

2.0 SUMMARY OF METHODs Carbotrap tubes are heated in order to
 
transfer the captured organica onto a fused silica capillary
 
column. An ion trap detector is used for analyte detection.
 
Analytes are confirmed by spectral identification. See Table 1
 
for the list of compounds and reporting limits.
 

The Carbotrap 300 tube contains 3 types of absorbent material.
 
Flu sections from front to back are Carbotrap c graphitized carbon
 
black, carbotr-ip graphatized carbon black and Carbosieva s-III
 
molecular sieve. The back bed of Carbosieva S-lll traps gases
 
such as vinyl chloride, the middle bed, carbotrap traps Cg-Cg
 
compounds, and the front bed, Carbotrap C traps the heavier
 
compounds. See Appendix A for published literature from Supelco,
 
Inc.
 

3.0	 APPARATUS AND MATERIALS:
 
A.	 Instrumentation
 

1.	 Varian 3400 Gas Chromatograph equipped with
 
split/splitlese injector.
 

2.	 Finnigan ITS40 ion Trap Detector
 
3.	 Envirochem Model 851 Thermal Desorber
 
4.	 Tekmar LSC-2 Purge and Trap
 

B.	 Fused Silica Capillary Column
 
DB-624, 75 x 0.33, 3.0 um film thickness
 

C.	 Data System - The data system being used is the Finnigan
 
ITS40 software, version 2.00.
 

4.0	 REAOEMTS:
 
A.	 Solvents
 

1.	 Methanol - purge and trap quality
 
2.	 Reagent Hater - organic free water
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B.	 Stock Standards
 

Standards tor this method are purchased from Restek
 
Corporation and Chen Serv with tha necessary data packages or
 
standards are made from pure materials. The stock standards
 
for this method are the following:
 

a.	 Beatek VOA Calibration Mix #4 - Catalog No. 30009
 
2000 mg/1 in methanol
 

b.	 Peatek VOA Calibration Mix #5 - catalog No. 30010
 
2000 mg/1 in methanol
 

c.	 Aquatec 602 Mix (11199102) 500 mg.l in methanol
 
d.	 Aquatec GCMS VOA Calibration Mix #3 (06/13/91) 2000
 

mg/1 in methanol
 
a.	 Aquatec Trichlorofluorsma-thane Standard (OS079104)
 

5000 mg/1 in methanol
 
g.	 Restek VOA Internal Mix Catalog No. 30011 2500 mg/1
 

in methanol
 

C.	 Working Standards
 
a.	 100 mg/1 working standard
 

500 ul Reatek Mix #4 2GCO mg/1
 
SOO	 ul Restek Mix #5 2000 mg/1
 
2000	 ul 602 Mix 500 mg/1
 
SOO	 ul GCMS Mix #3 2000 mg/1
 
200 ul Trichlorofluoronethane Standard 5000 mg/1
 
6300	 ul methanol
 

b.	 20 mg/1 working standard
 

2000 ul 100 mg/1 working standard
 
6000 ul methanol
 

c.	 5 mg/1 working standard
 

2500 ul 20 mg/1 working standard
 
7500 ml methanol
 

D.	 standards for calibration are introduced to the analytical
 
system via the thermal desorber to replicate the flow pattern
 
of the sample analytes. A known amount of standard is
 
injected onto the front bed of Carbotrap C and thermally
 
desorbed as the samples are performed.
 

5.0 INSTRUMENT SET-UPj The thermal descrber transfer line is directly
 
connected to the inlet of the purge and trap vessel. The helium
 
carrier gas containing the organic analytes is purged through 2 ml
 
of reagent water in order to scrub polar organics such as the
 
methanol, used for standards from tha sample. The organics are
 
refocused on the LSC-2 trap and thermally desorbed onto the GC
 
column.
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A.	 Thermal De-iorber
 

DesorJ.> Temp. - 400'C
 
Desori* Time - 5 min.
 
Bake Tamp. - 400'C
 
Bake Time - 5 min.
 

B.	 LSC-2 Purge & Trap - two millil^tera of reajent watar is
 
transferred in the 5 ml purge vessel.
 

Purge Time - 7.0
 
Day Purge Time - 2.0
 
Predeaorb Temp. -40*
 
Desorb Temp. - ISO4
 

Desorb Time -2.0
 
Bake Temp. - 220
 
Bake Time -7.0
 

- The trap used consists of 2/3 Tenax, 1/3 carbosieve S-ZI.
 
- The purge and trap transfer line is directly connected to
 
the capillary column.
 

C.	 Varian 3400 Gas Chroznatograph
 
Initial Temp. - 40°C
 
Initial Time - 4 min.
 
Ramp Rate - 10°/min.
 
Final Temp. - 200«C
 
Final Time » 1 min.
 

6.0 CARTRIDGE PREPARATION: Cartridges are prepared by purging ultra
 
high purity helium at a flow of 50ml/mm through each tube
 
thermally heated to 400*c for 10 minutes. After 10 minutes, the
 
tube is cooled to room temperature while still connected to the
 
helium gas. The tube is removed and stored in a Teflon lined
 
screw glass tube. The cartridges must be used within 2 weeks of
 
being baked.
 

Prior to field sampling 5% of the tubes mu«t be analyzed for blank
 
contamination. The batches of tubes are acceptable if there are
 
no analytes of interest greater than lOng.
 

7.0 INITIAL CALIBRATIONI
 
A.	 Before analysis may begin, the ion trap detector must ba
 

toned using bromofluorobensena (BFB). BFB ia used instead of
 
FC-43 in order to tune the detector the same as in the USSPA
 
Methods 624 and 524, which are purge and trap methods for
 
volatile organic compounds.
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Bromof luorobenzene (BFB) must meat the following
 
specifications:
 
Mass Ton abundance Criteria
 

50 8.0-40.0 percent of mass 95
 
75 30.0-66.0 percent of mass 95
 
95 base peak, 100 percent of naao 95
 
96 5.0 - 9.0 percent of trass 95 (see note)
 
173 leas than 2.0 percent of mass 174
 
174 50.0 - 120.0 percent of mass 9S
 
175 4.0 - 9.0 percent of mass 174
 
176 93.0 - 101.0 percent cf mass 174
 
177 5.0 - 9.0 percent of mass 176
 

Note: All ion abundances must be normalized to m/_ 95, the
 
nominal base peak, even though the ion abundance of
 
m/z 174 may be up to 120 par cent that of m/z 95.
 

B.	 A 5 point curve containing all analytes of interest must be
 
analyzed at the following amounts: 10, 20, 50, 200, and 500
 
ng. Using a quadratic equation, the correlation coefficient
 
of aach compound used for quantisation must be greater than
 
0.990,
 

c.	 The asymmetry factor should be between 0.8 and 2.0 for the
 
following analytes:
 

1. benzene
 
2 . methylene chloride
 
3- tetrachloroethene
 

D.	 A Quality Control Check Standard at 30 ng should be analyzed
 
after the 5 point calibration. See Table 1 for acceptable
 
recovery limit-. The quality control standard ia prepared
 
the same as the standards are prepared.
 

E-	 Instrument Blank - Before analysis of samples should start,
 
an acceptable instrument blank must be acquired. An
 
acceptable method blank contains all analyte at leaa than one
 
half the reporting limit.
 

F.	 The initial calibration sequence is as followsj
 

2. 10 ng
 
3. 20 ng
 
4. 50 ng
 
5. 200 ng
 
6. 500 ng
 
7 .
 
8.
 

8.0 CONTINUING CALIBRATION
 
A.	 The mid-level standard must be analyzed within 12 hours of
 

the previous standard. The response factor must be ± 20% of
 
the initial mid-level standard to continue analysis.
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The first 12 hour time period aftar the calibration curve
 
starta at the injection of the 500 ng standard. For the
 
following analytical windows the start time of the 12 hour
 
window ia at the injection of the instrument blank prior to
 
the SOng check standard.
 

B.	 Instrument Blanks - Instrument blanks must be analyzed every
 
10 samples. Instrument blank must not have any analytes
 
above one half the reporting limit. If an instrument blank
 
fails previous analysis must be reviewed for possible
 
contamination.
 

C.	 The continuing analysis is as followsi
 
6.	 500 ng - start time of first analytical 12 hour
 

window (Note: This is the SOOug standard
 
at the end of the calibration)
 

7. QCS##
 
8. VIBLKM
 
9-19 samples
 
19 VIBLK##
 
20-29 samples
 
30 V1BLK## - start of second analytical 12 hour window
 
31 50no. Check Standard - must be analyzed before first
 

12 hour window ends.
 

9.0 SAMPLE ANALYSIS: Before samples, blanks and standards are
 
analyzed they are fortified with surrogate and intarnal standard
 
compounds.
 

Internal Standard Spike amount
 
1,4-difluorobenzene 100 ng
 
Chlorobenzene-ds 100 ng
 
Bromochloromethane 100 ng
 

Surrogate Spike Amount
 
l,2-dichloroethane-d4 200 ng
 

20° n?
Toluene-da

Bromofluorobenzane 200 ng
 

The internal standard recovery should be within 50 to 150% of the
 
average area counts from the five point calibration.
 

The surrogate standard recovery should be 75-125% of the true
 
value.
 

Matrix/Matrix Duplicate Analysis - In general samples for matrix
 
and matrix spike analysis will be spike data 100 ng. The recovery
 
limits are 75-123% of the true value. The reproducibility of the
 
results should	 be ± 25%.
 

10.0 IDENTIFICATION: Identification of analytes is performed by
 
comparing retention tines of the standards with the samples.
 
Analytes are confirmed by spectral identification.
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11,0 QUANTIZATION: Sample results will be reported in ng/tuba or ppb
 
v/v depending on information received with the tubea. The
 
calculation for reporting the result in ppb (v/v) ia;
 

no x 1 ug x 1 umola x 24.4-5 ulfai at 1 atm. 25C
 
tube 1QOQ ng m.w. 1 umola
 

L(a) sampled at 1 atffl. 2SC . X .. ml._ _
 
tube 1000 L(g)
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Table 1 Target Compound List
 

Reporting
 
Limit
 

compour.̂  no/tuba
 

Chloromethane 10
 
Bromomethana 10
 
Vinyl chloride 10
 
Chloroethane 10
 
Methylene chloride 10
 
Trichlorofluoromethana 10
 
1,1-Dichloroethene 10
 
l,l-Dichloro«thane 10
 
trans-l,2-0ichloroethene 10
 
cis-lf 2-Oichloroetheno 10
 
1, 2-Dichloroethana 10
 
1,1, 1-Trichloroethane 10
 
Carbon tetrachloride 10
 
Bromodichloromethane 10
 
1,2-Dichloropropane 10
 
cia-1, 3-Dichloropropene 10
 
Trichloroethene 10
 
Dibrornochloromehtane 10
 
1,1,2-Trlchlorc ethane 10
 
Benzene 10
 
trana-1, 3-Dichloropropene 10
 
Bromoform 10
 
1,1,2,2-Tetrachloroethane 10
 
Tetrachloroethene 10
 
Toluene 10
 
chlorobenzene 10
 
Sthylbenz0n« 10
 
Styren* 10
 
1,2-Dichlorobenzene 10
 
1,3-Dichlorobenzene 10
 
1,4-Dichlorobenzane 10
 
Total Xylanes 10
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QCS
 
Recovery Limits %
 

60-141
 
59-142
 
69-132
 
77-123
 
78-123
 
67-134
 
63-137
 
84-116
 
64-136
 
60-120
 
72-129
 
71-129
 
69-132
 
76-124
 
74-126
 
64-136
 
77-123
 
66-135
 
79-122
 
77-123
 
64-136
 
74-127
 
49*151
 
70-130
 
78-123
 
80*120
 
63-137
 
60-120
 
66-132
 
72-128
 
70-130
 
60-120
 

Note: QCS limits are derived from USEPA methods 601/602
 

92902002JUL92
 



Thermal Tekmar Varian Finnigan Data 
Oesorber LSC-2 34OO GC Ion Trap Acquisition 

Purge & Trap (ITS40) 

Figure 1. CC/MS Analysis System. The saaple tube is thermally baked at 4OO°C. The organic compounds are transferred
 
using helium carrier gas and refocused on the Tekroar LSC-2 absorbent trap. This trap is then heated and the
 
organic compounds are transferred to the gas chroaatagraphic column and detected by the Ion Trap.
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A RQHM AND HAAO COMPANY 

Carbotrap*11 — an Excellent 
Adsorbent for Sampling 
Many Airborne Contaminants 

Carbotrap high purity, graphitlzed carbon black can ad­
sorb, then release a wide ranga of ai'bcms- crganic con­
taminants. A Class I adsorbent (1), it has ro surface ions 
or active (functional) groups. The entire surfaceis available 
for intsract;ons that depend solely on dispe'Sicn (London) 
forces (2). In contrast, two other widely used adsorbents, 
Tenax' GC and Amberi'ite* XAD-2 resins, :i.ave localized 
surface charges for specific adsorbenl/adssrbate interac­
tions. Furthermore, Carbotrap adsorbent is more 
hydrophob'ic in nature than either cf the resins. Thus, its per­
formance is unaffected by humicity. Carbcrrap adsorbed 
is Free of contaminants and is net susceptible to solvent 
Degradation.

WQ evaluated Carbotrap adsorbent for a. -borne organic 
compounds, using procedures that paraiie' work describ­
ed by the US Environmental Prelection Agency (3). We in­
troduced a known challenge concentration of adsorbate 
onto a Carbo;rap bed. then passed air through the bed. 
The specific retention or bre&kihrcugh vciurr.e (Vtg) of air 
needed to eiute the adscrbate was determined. The larger 
tn.is value, the better the adscrbate was retained. 

Carbotrap adsorbent traps and releases a 
wider range of airborne organic compounds 
than Tenax GC or XAD-2 resins 

To determine Carbctrsp adsorbent's functional' trapping 
range ((he range of molecular s;?.es that can be trapped suc­
cessfully. then desorbed), we used 38 compounds rang­
ing from C2 to C1 4 straight chain and ring compounds. To 
characterize the nonspecific surface properties of Carbotrap 
adsorbent, acsorbatos with diverse functional groups were 
chosen. We established the lower end of the functional 
range by setting i.Q liter as the lowest acceptable break­
through volume. The upper end of the range was determin­
ed by evaluating the Ca/botrap adsorbent's ability to release 
large moifecules (e.g., PAHs or pesticides} through thermal 
dcsorption. A 2.0 minute migration . time and 350°C 
temperature were considered the maximum allowable con­
ditions for proper thermal desorpt'on, 

Carbotrap adsorbent's functional range for the com­
pounds studied 's indicated in Table 1 . Extemoly large sam­
pi 9 volumes can be used with adsorbatas larger than n­
decane and n-butylbenzone. 

As a comparison, the lower end of the functional range 
for Amberlite XAD-2 resin is similar to that for Carbotrap ad­

*i 

GC Bulletin 846B 

sorbenr. Sjt the upper linrit is restricted by Amoerlite XAD-2 
resin's lirritec ability to withstand certain solvents and 
temperatures above 15C°C. The lower Unit .'or Tenax GC 
appears TO so a linear C8 backbone or equiva'ent struc-

Tacle i ~ Breakthrough Volumes 
for 0-ganic Adsorbaies on Carbot'-ap Adsorbent 

Adsorfca 3 

Acetic s:.c 

1,1.2-Trjwo;;G 
n-Byiar^. 
l,i,2-T-;ric-r.Qinar.e 

Phenol 
Toliier=? 

4'Hepi-anone 
V-Oic-i'cre:: 
n-Ccts-a 

Vtg 20 "C (ml/g) orrei. Coef. ' 

1 .OOCOO 
5.J9 x 10' 0.3S<112 
i.06 x 10» O.S9S75 
4 93 x '.<? O.S9219 
7. '6x '.CJ 

0 9S690 
1.66x101 C.38410 
1.94 x 10' 0.93349 
3.76x10^ 0.93611 
5.89 x 103 0.99994 
6.52 x 10' o.gasso
1,17x10* 0.99302 
1.27 x 10« 0,39939 
1.92 x 10' 0.9S6'13 
2.47 x 10* 0.99986 
7.99 x 10* 0.93371 
4,31 x '.0* 0.97190 
6.16 x 10« C.99941 
6.50 x 10' 0.9S972 
1.58 x 10" 0.30999 
2.04 x 10« 0 99581 
2.08 x 10« 0.99935 
2.44 x 10» 0.23991 
1.34 x 10' 0.99925 
1.81 x 10' 0.999S9 
2.03 x 10T 0.99969 
2.06 x 10' 0.99548 
2.23 x '.0' 0.93990 
4.27 x 1C' 0.99963 
8.40 x 1C' 0.9S971 

-'1.72 X1p», 0.99993 .' 0.99971,'; 
,0.99937.. 
.0,99999 ' 

7.00x10,'*. J •0.99989 <i *««••••- "o.gsSKS"
1.31 x 1C1* 0.99983 
8.32 x 10" 0.9(5309 

•v*5 v«K.ij';r rgn bo-Ing sdiorbsies muS 6i ficanrnac at devaicd lamporaiuiBS. 
ih«n cj'cjiiicc: lor 20°C (by unoa.' .'icicesion) 1st wipy.son. Th««» icmp­
«ratuC/t-«sV.i>'3U3h voKJir* co:reUUon C08flicwr.3 show ragrsjsicn plot* JiCd '.n 

' 

DFwrS3r.il targ* 'or Cv'cxxn 

;r.»i im to dwweoo »t hic"«' l 

, . 
ALL WCMTS nCSSRVEO 
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Figure A — The Entire Surface of Carbotrap 
Adsorbent is Available for Adsorbent/Acisorbate 
Interactions 

A1 — Surfaca Model for Carbotrap 
Adsorbent (Surfaci Area ^ 100m»/g). 
Charges sr« uniformly distributed 
around irto carton atom camera. 

A2 — Surface Model for Tenax GC Resin 
(Surface Area — ZS.Sm'/g), Surfaca 
is nonuniform in chargo — charge 
is localized lo oxygen atoms. 

nunits 

A3 — Surface Model tor Amb«riila 
XAD-2 Resin (Surface Araa ** 364mv'g). 
Surface is nonunifcrm in charge and is 
lass polar lhan Tenax GC. 

-CHj-CH-CH,-CH-CH,-CH­

.CH,-CH- CH,-CH-CH4-CH 

Fijarc Al adip'.id from M. flaarw A2 ind A:} >r«nt (1). 

cure (e g.. iutanoic acid: C-C-C-C-0-C). For Tenax GO, as 
for Arrb9r'.:e XAC-2, a'esorption of tergsr molecules (and 
cf certir: r c'ecules within the funct'orsi -arise) is restricted 
by sci.sn: and temperature effects. 

Ws jsec acserbates representing sigh; classes of com­
pouncs :G iqmpsre the adsorptive properties of the Carbo­
trap, 'an :- nr. ard Amtsrlite XAO-2'adsorbents. Carbo­
trap adsorcent shews greater adscrb'ng cacac'ty for linear 
and c.c'ic T.otecu'.ss (i abis 2). This rss'jils'frcm its unique 
surface area properties (area: IGOm'.'g, .density: 0.38g/ml) 
and CriccrJized su.T'ace cnarge, a combination that permits 
greate- 'ntc-ractlon betv/een the adsorbent surface and the 
adscroate. Tenax GC adsorbent's greater adsorbing power 
for rioen'.s-cic ac;.d is due to localized surface charges 
spec;£:c fc.' interactions with ac;d groups (Figure A). 

Frc;n the breaKnrcugh vciurr.a, vig, two other values can 
be Giicu itad to characterize ihe adsorbent'adsorbate 
relaticnsh:p. The adsorption coeffic ent. Ka. describes the 
dislri'cjtic." of the adsoroate betv/een the gas and solid 
phases, re ating the retention volume to the adsorbent sur­
face area. The equirbrium sorplion capacity, Qg, describes 
the aasorteni'3 capacity for the adsorbate. Large values 
of Ka a.ic Og indicate good retention characteristics. The 
large Gg values for Carbctrap adsorbent in Tabie 2 reflect 
the ac'li:y d the ertre surface to particioate in the interaction 
(Figu'3 A;. \Ag vaiuas can also be used to predict :he rei'a­
tionsrip between the adsorbent and untested adsorbates 
in the sa.:~8 chemical class as a tested ac'soroate. 

You can completely recover adsorbed 
compounds from Carbotrap adsorbent by 
either solvent or thermal desorption 

Acscrbatas wc-e recovered from Carbctrap adsorbent 
tubes by* ooth solvent and thermal desorption techniques. 
Our previous studios showed 1-butanol, 2-butanone, and 
2-ethcxyeil".ylacetr,te wera difficult to desorb from some ad­
sorberv.s. The elec:ron-i-'ch oxygen atoms ;.i '.hese molecules 
form c^v?.ient bonds with metal and sait :mpurities on an 
adsorber: s surface. These adsorbatc-s, tren, are a stringent 
test of adsorbent surface purity. The active groups on 
cnlorobe-.zene (haiogen), n-pemanolc acid (carboxyl), and 
bent/iam ne (ammo) similarly reveal specific, localized 
charges en an adsorbent surface. Adscrbate volumes in 
Tab!-? 3 rspreseni the quantity of adsorbats in 5.0 liters of 
air a: 0.5 times' the Occupational Safety and Health Ad-
min&atfcn's threshold iimif value (TLV«). Whc.i a TLV was 
not avaiiab's, 1,C|i! was used. 

Per act.vatad charcoal. 60% recovery of 1-buianol and 
2-ethoxyethylace*3te is typically cited as an acceptable 
value. Per Carbctrap adsorbent, recovery of these and other 
con-pcurds is virtually complete by both methods of 
descrpticn (Table 3). This is due to the high purity of the 
sorbent and the nonspecific nature of its graphitized surface. 

Two absorbing solvents were used in this evaluation 
(Tabie 3). Carbon disulfide was chosen because it is com­
rr.oniy used as a desorbing solvent for charcoal. Also, its 
high heat of adsorption allows it to read'ty displace adsorbed 
compounds. Carbon disulfide cannor be usad with 
polymaric adsorbents, such as Tenax GC and Amberlite 
XAC-2, because it degrades them. Thus, you are forced to 
usa other solvent that may not remove the adsorbates ef­
fectively. The other solvent, acetonitrile, is often used in II­
quic chromatcgraphic analyses. 

http:T.otecu'.ss
http:adip'.id


Table 2 — Breakthrough Volumes (V'g). Adsorption Coefficients iKaJ, and Equilibrium
 
Sorption Capacity (QQ) Values for CarboTrap, Tanax GO. ard Amberlit- XAD-2 Adsorbents
 

v'^ao'ca Go 
*aCarboirap Tanax GC XAC-2 Carbcirap Tanax GC XAC-2 Carsotrap Tenax GC XAC-2 

n-Oecais 4 .79x10* 1.56x10' 3.33 < 10- 2.80 3.61 x 10'- 3.40 x :0J 23.0 9.Ux',0: 2.12x10' ' 
Ssr.zy'ani.ie 2.23 * 10r 3.57 x 10« 1 S3 x 1C' 1.21 x 1C: 3.23 .'-. 1Cr: 2.42 x-,C3 3.31x10* 1.57X1C* 7 .13x10 ' 
Crtiorobenze'-'e 1.53 x 10* 1.51 x 1Q5 4.34 x 10* 3.55 x 1C" 3.49 : iO'J 7 20 x iff4 

7.30 x 1C'1 8.35 x 10" 2.24 x1C'3 

3-Xylene 4.2<J x 107 3.53 x 1C! 7.35 x 10* 2.30 x 10'2 a.39 < 10" i-iax 10-* 1.S2 x 10" 1.66 x 1C'1 3.40 x 10'* 
p-C'esoi 2.06 x 1C7 I .SOx 10' 4.93 x 10* 1.11 x 1C'1 3.«00'c 7.23x10' 3.14 x 10* 3.70 x 1C'1 2.21 x 10'' 
n-P2".ano.c ac:a 4.31 x 10' 9.73 x 1C« 1.01 x 1C* 2.34 « 1C< 2.23 < !0': 1.51 x 10"* 1.78 x 10'1 3.99 x 10': 4.31 x 10J 

Cyclstoxanone 2.04 xiO« 1.06x10* 6.27x10' 1.10xlO'J 2.45 < lO"- 5.45 x 10s a.l9xia3 4.28 x 10'' 1.47xlC/3 

2-V.c:nyl-2-Drap3*3l 6.52 x 103 6.56 x 1C5 5.42 x 1C3 3.53 x 1C5 1.39<-.C'C 3.06 x 'O-" 1.93 x 1C'5 2.09x10-* 1.65 x 10'* 

•For ttl« Ihrao adsgrbsftls, correlation coefficients 'c- cralkLVougn velum* and igmpsrature rinsed Irem 0.97190 :o 1.00000. 

Table 3 — Desorption Efficiency 'cr Carbotrap Carbotrap 100 Thermal Desorption Tubes 
Adsorbent by Solvent and Thermal Desorption 

Desorpticn Efficiency {%) • . 
Solvent Ooso.-ption 

Carbon Thsrmal
 
Adscrbale Volume Ac9lonilr;!a C'sulfida Desorption
 
Toi'js.ie 2.2u! 102 - 111
 
2-3uianon« VSiii 105 109 1C5
 
l-Bu:a-iol 0.9ul 1C6 102 113
 
2-E:ri3xyelryl?.sot3le 1.̂ 1 104 102 1C3
 
n-Decane i.Ou1 130 - 111
 
Ch.oroDonzene '..fiy.c 93 - 113 '
Storage eontainar includid with tube:dn-Pcnta.icic ac  1.3i*i 11C 103 111
 
Senzylamina 1 .On' 1C8 109
 

Thermal
 
Thermal desorp'.ion has now gained acceptance because Desorp'.ion
 

Ur.il Tube Specifications Cat. No. of more demanding regulations from the US Environmen­
tal Prot3Ction Agency, the National Institute for Occupational Supe'co glass, 6mm 00 x • 
Safety and Health, arc other agencies. When recovered 4mm ID x 11.5cm long 2-0238 
by solvent desorpfon a trapped adsorb=te is diluted. In con­ Tekrrar2 stainless steel, 
trast, when a suita&ie adsorbent is heated,*- adso:batcs 1/4" OD x 7" long 2-0241 
are released effectively and undiluted. Thus, with I'nermal 5/8" OD x 7" long 2-0239 desorption, you can monitor small amounts cf airborne con-

CCS stainless steel, taminants that wcu'.d otherwise be uroeiectabio. 
1/4" OD x 3" long 2-0240 Tenax GC resin re-leBsesto'uene, benzene, and trichloro­

eihylene residues during thermal desc-ption. Residues are 
evoived from Amoerlite XAD-2 resin a: 150°C. At 250°C OREO-100 Solvent Desorption Tubes 2-0255 
the resin will comp'etely pyrolyza. Thus, Amberlite XAD-2 (pack of 25) 
is poorly suited lo thermal desorpticn, and Tenax GC must 

Carbotrap adsorbent (20/40 mesh), 5g 2-0287 be carefully conditioned to prevent artifact formation. Carbo­
trap adsorbent, in contrast, is stable at temperatures of 

Cor ciscrip::ons ol additional Ca/ootrap insrmal flsso-pucn tubt* and (no 400°C or higher. Supcito*" Thermal Oesorption UrMt. pl*sia r«ftr to our Ea'.alog. 
Although Carbotrap adsorbent once came with wide par-

tide size distribution, we now offer the uniform sized, large 
particla material (20/40 mesh). This further reduces back '.. Kissltv, A.V. and Y.I. Yashh Gis Aosofp:.an C^rO^•.alC5^a '̂1y Priwa. 

N«* Yc-k. or). H-:3(1S5S) pressure. 2 Ai~ rs. F.'.V., P-iyjieal duvn-xry (Jr.d i<3 ). W.H. Pccnun i C=. Sfi 
Carbotrap adsorbent is available in 7mm OD x 5mm ID (1i3J). 

x 10cm long ORBO"1'-100 solvent desorption tubes 3. Cr-arsc:* -ira: or of Scrttrl <tem 'or Use m Airborrc E.̂ virorrrtir.al Si-OI ng. 
US C'A Ooe.-nflri So 500.'T-rsO£<l (1978). (350mg/175mg bed weights), or in tubes for three widely t. W.-ac, K5*ni", irfl 0«". ruifiinter'il* st Ccil«C« Charliiir/ (ana Ed .), Kar per 

used thermal desorption units. It also comes in bulk. Of •rd aov» f!9S9).
 

course, we can prepare custom Carbotrap tubes to your Rofersnctt .131 Sv3i1«b.» t'cm Suprtco.
 
specifications. For information about thermal desorption, or
 
detai's on custom Carbotrap tubes, cai1, our Technical Serv­
ice Department.
 

^Strong pc'ar and/or ion'c groups on ar, adMfS«nl r.^acn can cause dlswscda­
lion or an adsorbata. or of in* adsorbent'9 surface bonds, forming titilacts. 

http:E.^virorrrtir.al
http:Aosofp:.an
http:Toi'js.ie
http:p-C'esoi2.06
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Supelco™ Thermal Desorption Unit 
' 

If your analyses involve ... 
Industrial Hygiene 
Ambient Air Monitoring 
Indoor Air Pollution 
Sampling Hazardous Wast* Sites 
Water Pollution Samples 
Alcoholic Beverages 
Petroleum 
Plastics 

... tha Supelco Thermal Dasorpticn Unit offers you the 
most value at the lowest price. 

Accurate, ballistic heating — Samples are delivered rapidly 
tc trie analytical' column for sharp, symmetrical peaks. 
Cooldown time is <2 minutes via a rtign speed fan. 

Temceratures attained: 
3C°C -•» 400 ±4aC in 26 ±2 ssconc'3 
30 =C -* 300± i °Cin20 ±2 seconds 
30eC -»• 200 ±1°C in 16 ±2 seconds 
30=C -*• 100 ±1°C in 12 ±2 seconds 

Temperature programming capability — Program atvariable 
rates for thermal fractionation of contaminants, resic!ue/pyrolys;s 
analyses of polymers, etc. 

Exclusive sample saving device — A softer and a secondary 
adsorbent trap saves you 0 tc 93% of the sample for a second 
analysis. The splitter incorporates a shjt-off valve and a fir.e 
metering valve. 

Accepts reusable Carboirap thermal dssorption tubes —For 
long term economy. 

Secondary '.rap/water removal port — Aces'erate water 
migration through the adsorbent bed by applying minimal heat 
to the adsorbent tube, This protects the analytical column from 
water damage, while higher boiling ccmpouncs rsmsin on the 
adsorbent. Or place a secondary trap in the port, to collect 
materials from the primary chamber during ballistic or 
temperature programmed desorption. 

Heated nickel transfer line — Prevents sample adsorption 
or condensation during transfer to a glass or msta! packed col­
umn, narrow bora (0.25 -0.32mm iD) capillary column, or wide 
bore (0.5+ mm lO) capillary ccUmn. Each transfer line is 
custom prepared (or the GC system it wi'! be used with. (Fussd 
silica transfer line available upon request.) 

Electronics interface with the GC — YOU can automatically 
start tne analytical and integrating systems. 

2-2895 Supeico Thermal Desorption Unit (110 VAC) 

For eO-er: ;-5Sjci ?r:.T;j, sr; s CST.:. 
iff], pi;a;r seec.irncs: 'CC«"I rai 

Trademark* 

Supdcc — 3j;»;^0, 'C. 
Timi'i- — Ts<r.arCc 
T»ntr — E- <» Rssair:?' ''>-;•.,:•-.». Ar.-. 
TLV —Ct'i;3.'.!.*';al S='cly iV^ r.«.. 

:O sx; a.-a:ieno! Supe'co 

vs'.-21'on 

BUPBL60, INS. • Swpa coPort « 8sl (fond. Pw 16623-00^3 USA • Fhoni £914] saa-ail' en-,:ai<4; 3IS-3^it • *vvx 3'u e'3.3*'"• rAX 814.3S9-3Q«14 
B\j»ni.caaA«C^cmiriduLavaiion2' 1ia8G:j."i, S*:t5srttnd • Phort«022 C43S S< • r.-ie/iis =27 . ?Ax;;i3J 1S 17 
•UPCUGO CANADA Led./L»i« • 46-820 Wtiircfl Bcsi • Oaicvill?. Onurlo, Con»-:« L6K3Vi »r-.ont i^-jj 3«li-52'.n - ~M *•.« H^l­

M3deB99 »'.S39»'.S3900 0«0«aa Hotr,6'j.-Hotr,6'j.-ss •• ?^cr?^cr«« ;C3'.'S;C3'.'S;; ab:Cab:C55 • T*^. Si7?,-«i' • PAX.;OB17aj 6303•UPBUCO O«UT»CHLANO OfttiH • Kais«r-Fridri«h-PfomM3deB 
•ut»CUCO FRANCE B.i-r-l • 19,rui JeM) Mir-not, 70100 St-Oc--m«ln"-tn-LoySt-Oc--m«ln"-tn-Loyee•• PiriPirill ?rar..?rar..~~• -none ;i J jr. 5". i; -.5 . :a;{II^93c?G: • PAX [1 )3G 75 B2 G3 

i • Min«tO-ku, Toky:. Jntn1Q3 • P':n« C 2;. 53?-3-Cn • T*!*, 2??."52r • PAX [03] 53Q-1^S3 j•UPeuco JAPAN, LTD. •«*»•; 8uiW:->9 • 1-6-1 • ' 



SUPELCO 
AND 'IAAB COMPAIMV 

Efficiently Monitor Toxic Airborne Compounds 
by Thermal Desorption ;: 

*«• • . 

GC Bulletin 849A 

Describee! in the Compendium of 
Methods for ths Determination of Toxic 
Organic Compounds in Ambient Air are 
US Environmental Prelection Agency 
methods 'or monitoring volail'e and 
semivolat'.'s organic compounds in air 
samples (1). Eacn of lha f-'rst three 
methods cars for a different sampling 
tecnniaue, followed by thermal desorp­
tion to a capidary GC column for 
analysis. , 

In Method TO-1, compounds ars 
[rapped or, a porous polymer adsorb­
ent, transferred to a cold trap, _and 
descrbed to the column. In Method 
TO-2. they are trapped on a carbon 
molecular sieve adsorbent, transferred 
to a cold trap, and descrbed to the col­
umn. In Method TO-3. they are trappes 
on a cold trap and deso.-fced to ths 
column. 

To perform all thrse methods you 
need two deferent adsorbs it traps — 
plus a ccld trap — to ob'.ain your 
samples. Even if you follow on'y one of 
these methods, you need a highly effi­
cient system for trapping, dssorcins. 
and anaiyz'ng your samp'es. 

We recommend a reusable Csr­
botrap7" 300 thermal desorption tube, 
a Supelco'" Thermal Desorption Unit, 
and either a SUPELCOWAX'" 10 
capil'ary column or a Carbopack'" 
packeq cc-'umn. This system ensures 
high afficiency for trapping, transferring, 
and analyzing samples for each of ffe 
above mentioned methods. 

This three component system en­
sures excel'snc analyses for TO-1, TO-2, 
.or TO-3 toxic compounds. A Carbotrap 
300 multi-bed tube (Figure A) efficient­
ly adsorbs and releases all compounds 
listed in these methods — even when 
they are present in complex mixtures. 
The back bod. Carbosieve* S-lll car­
bon molecular sieve, traps vinyl chloride 
and other light compounds. The midc'le 
bed (Carbotrap graphitized carbon 

black) traps the C5-C8 ccmccjr.ds. The 
front bed (Carcolrap C grabhiiized car­
bon b'ac!<) traps ths hexes', corn-
pounds (Taoie 1). Deso'v-'iar. for all 
compounds ;s nearly 100C'3 (Tab's 2). 

Our Supelco Thermal Cesorpucn Unit 
(F'.gjrs B) efficiently and rapidly 
transfers the adsorbed compounds 
from the Carbolrap 300 tube to IhaGC 
column. The unit dasorbs the com-

Pguro A — Carbclra? 330 TJC«S Trap a Wide Ra.nga of Ai-bowa Ccrnpounds 

Ca'Dolrap C 
jrapritized 

•:ir30r black 
Carbotrap 
grjpfiititod CartOJieva" S-III 

carbon blade molecular si«vo 
Itraps C5-C8 (imps light 

cor.ipounds) compound!) compound]) 

Direction I jgs%p&&%ClssaBa i
Glass
 
WC01
 

Tabla 1 — Breakthrough Vslumas (i:i Liters) for US EPA TO-1 Hydrocarbons 
on a C&rbotrap 300 Thermal Oesorption Tube 

Hydrocarbon Ca.-20Ji«vin> S-lli 

Vinyl Civ.aride 158 
Cfilcrcform 
1 ,2-Dic!ilo'oei.'iinc 
1.1.1-Trichloroelhant 
Caraun teiracnioridt 
l,2-0iciloropropan8 

TfichiofotUiy'*11* 
Brcmoform 
Tatraehicroainylen< 
Chlorsb&nzfni 
n-Heptant 
1-Hcp:eni 
Ben»rt 
Toluene 
Elhylbenzen* 
p-Xylene 
m-Xyi*na 
0-Xylnt 
Cumtn* 

Cirbotrap Carbo'.rjp C 

1.1" 
0.1
 
27"
 
4.7 »
 
68
 
2.S 
1.7 
2^
 

318
 
262
 
264 •
 

23
 
130
 

12.9 
112" 
n.o" 
n.o" 
27.S* 

'TlMe>*ticilvaiu«. ulcuhtM fmr pr*d:cL;v< mod«< isublijSwSlOfn-ipPng volumn. 

Inc. 
ALL R.GHT3 

 I 
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pcunc-s baliisica'.ly, racing the lube
temperature from 35*C!o33C°C in 16
seconds. All valves and tubing in the
unit are ine.-t. The transfer line between
tne tube and column is heated,
eliminating coid spots where anaiy:es
could condense. As a result, samples
a r  e sharply focused a  t t h  e co'um.n inler.
and the compounds can be ei?ic;ent!y
separated. Peaks era symmetrical, en­
suring accurate qualitative and quan­
titative analyses without a coid trap.

To calibrate the thermal descrpticn 
unit or eva'ua'.e descrpticn e";c ency of 
the adsorbent lube, you can inject con­
trol samples into ;hs unit's injection port. 
These are delivered cnto the GC'col­
umn through the same pathway that 
doscrbsd samp'ss fciiow. Furthermore, 
you cai use Iho unit with either cspil'ary 
cr packed cpijmns. (This is important, 
because 'coin column types are r.eec­
ed to perform a complete arslys's of (he 
TO-1 ccrnccunds.)

Choose a 0.75mm ID SUFSLCOWAX 
10 capillary column or one or two Car­
bopack packed columns to e'fsclively 
refocijs i.se thcrrr.ally cesorcec com­
pounds, then rssolve them as sym­
metrical peaks. The wide bcre capillary 

Tabls 2 — Toxic Compounds Efficiently 
Desorbed from Carbotrap 300 Tubes 

4mm ID Tube lo GC Column
 
Desorption

Eflicioncy*
 

A<2scrba:c * Rel. Sid. 0«v. (%; 
Bc-nzena 100 +5.5 
'Src.T'o'orm 100 s2.1 
Carbon iel'acr..cride 99 ±3.5 
Chiornfcanzsna 100 ±07 
Ciiiorofcrm 94 ±5.2 
3-Cnicropropere 100 ±3.2 
Ccnr.ens 99 ±3.6 
i.2-Dicp!cfC8iha.".e 102 ±4.1 
1.l-D;cn!orc3tpy!(!.-i3 101 ±0.8 
Okjl'lororrelrane 98 ±1.0 
E'.'ny.banzsne ICO ±3.0 
n-H.eptane 99 ±4.2 
1-Hep:eie 59 ±4.7 
Teiraci'iicroethylene 93 ±2.9 
Tolucre 99 ±4.2 
l.i.i-TrichicroeLhare 100 ±3.0 
Trichiorool!'iy!s."i3 101 S2.6 
Vinyl ch'oride 101 ±2.5 
o-Xyienc 99 ±3.6 
m-Xylena 100 ±3.8 
p-Xyieno S9 =3.6 
4mm ID Tube to 2mm ID Tube to Column
 

Desorpiion

Efficiency*
 

AdsorbD'.e ± Rel. Sid. Oev, (%)
 
Acryloiitriie 100 ±0.6
 
S-Chioropropene 101 X2.1
 
1.1-Oichicroethylene 99 ±1.7
 
Moihylene chloride 101 ±1.5
 
Vinyl chloride S9 S1.5
 

•Mean lor Ihrao 

 column accepts samples win a wide tested. Caric^c-- P=^Cb ^°'/iae^ 
 range of component ccncent'a;icns(<l ihebesta-aysosoi^e iQ-i . iL-2.and 
 .-Q >lo.000ng on-cciumn). ,t ca.t be 70-3 co-rcc^ncis. ;vie rrgn surface 
 used with the same;injection, flow con- area of :h= CaJt-c-sck graprvuzed car­
 trol, and detection equipment as pack- bsr. b;ac:< pac-. r?s ensures excs'.lent 
 ed columns.1 Of all the packings wa re'cc-jsirg cscab/ 'y. 

• 
 • • • » • • • - _ , , . , „ . . ! _
 

 ..^
 
 Rgurs 8 — Compieta Systum fcr Trapping artc; Ana/yzr-s TO-', TC-2. ar.d TO-3 Compounds 

. s^e'ca 

Oescrp'/cn 

Cirfaocnp

300 Tubs
 

YourChromitograph 

Columni lo 

0." 5mm O 

OA 

Oft 
Cirb«pK>9l'*S 

SP- 1 CCO p* 

http:baliisica'.ly


If yof 3a.mp£S contain all of me sign-
tear TO-1 compounds, u.se a. 
SUP2 CCWAX 10 W.CG 'acre cao.llary 

;k C/0.1% 
(Fg^re C). 

Two csirs of nonnaicg^atid hydro­
carcc-s (n-hoptane and tciu^na, o­
xy!an3 ar.a camera) coed's from the 
packed ucl'v'.'v.n. The capJIary column 
resclvgs ihsss ccmpojras. Similarly. 
;wo pairs of criorina-.e:: hydrocarbons 
(carbon teirac^'oriae ar.p 1,1,1-tr i ­
en'.orce'.har.a, ch.o.'Oi'orn and tetra­
Chlorcc'.hyl3.ne) coe!u;s frc.ri ins 
cap'Na."/ column, but are rsscived on 
the packed coiumn. 

e,;nrr 2 G.7=r.m ID SLPELCCWAX 
',0 cciur.r, cr	 a Caicopack 8/"ic/: 
SP- iCCC packed cclumn provic'es ex­
cs'.lsnt separa'.^!^ anc. snarp peaks for 
(he TC-2 anc '0-2 conpOy.':cs (Figure 
D;. Wh;n t.sing ihe cap'liary coi'jrr.r. 
yc'j car, ob:a'n iha sr-'?;:;)esr. v:n\', 
cnlc'.'Ce peak oy trapping :he samp-'; 
on a 4nr- ID	 Carbo'.rap 2CO tub<;, 
transferring t ;o a 2mm ID JLOE, IPer: 
descrp.n.g ii :o ''is capillary cc.'u.mn 
(r:gurs D). Tne Supslco Tr.s'm?.! 
Ccsc'pt.cn, Uiii makes this transJer 
easy. Sin-p'y ptjf. i'"'e 2mm O tubs in the 
excius.ve sarnp'e saver chamber and 
qu'ar.ii'.si'vely trar.s'sr the sample 'rom 
ths 4mm ID tube (Tab'e 2). Wish tl"3 
packed column, t'na vinyl chiorids pe£i< 

1!w  be sharp from the 4mm tube ard 
[his t'S'sfer prccsdure is unnecessary. 

If you are fo:lowirg ail tr.ree me'-hcc's, 
you can use a Car'oopack B.M'-'c 
Sr-1000 coiurnn (or ihc TO-1 com­
pouncs, as well as 'or ihe TO-2 and 
TO-3 co.mpo'j-icia. Analysis time for the 
TO-i compc'jncjs will bo a 'itiie longs: 
en a Carbo^ack C/0.1% SF-iCCO cci­
umn, t-: the Scmp.'es w'll bo resoivsd 
well. 

yve a:so crepa.-e standards to he,:o 
you perform these analyses. Toxic 
Crganics M:x TO-1 A contains 2mg of 
each compound in the cap'lla.'y 
chromatogram :n Fig-^'s C in methanoi. 
TOX;C Crganics Mix TO-19 contairs 
2;r.g of each oi the olhar compounds 
in Figu'G C. plus ally! chloric;;, 
acryioniir'ie. brcmobenzene, 1,3-oi­

;ar,e, and ethylens oibromice 

Figura C — Csmplcta Analysis of Ther-aily Oeserbcd TC-i h/crccarbona 

A.i*:yt csl Conijivor.i — SC-'lOO Cd.-:;;iC-. C.'0.'<!b S=-''JCC, 5' x 1/3" S3. Co.. Ti. 35=C .'3r 2 min., »>CR 
1C 520'C 31 lS'C/.^.>... FUw Rll3 (»-r :n ; iosorp. Vjlie '.3 eciy.r..".): 20.-M:'T.!r.. !'<> »!.. F'.O (a x '0'"' ArS). 
SJ^pla: 2ig sad campcncnt. 

3JPELCO\VAX 10, 50.-H < 0.75-rrt 3 ;-. ?.,m Mr-.), C;l. Tct?.^.: 3=4C br 4 -n .-... i ;c 5iO»C 31 30C/rri n . 
Flow Rii;e ;<im,T, iC CSSOT. '-JSt 1C ::ur-.: lOiT /m-v, Ha. Vjys-up OAJ. .iOir''iv,.. Vj. Del.: FlO (30 x '0"' 
AFS), Samols: 0.2iig MJ^- ;jr.pon;--il 

ns. -ins Tom;.: 220=C 

P'-3 L.'o 0 — T.-.e.-rri.!y OeSirDsd TO-2 and TO•3 Cc.Tit cjncs 
-

Capii'.ary Column Packed Column 5 A'Bf'Bv''"" 
i ! fi '. 1-CiC.", wo«f.'v'*ne 

5. 5-C!-'C/=p'Oain« 
1 S. Ci'oiglsm ! 7. '. .Z-O'iN^rsc'.ii-f
 

1 -.LI-TrisMsrstlMrH >o > >
3|S 
i C:'5on'.eiricr:5f<:« 1 l 

^0 2k.-.::ni 1 
11	 1 '. -V'jcniarciicyitiu 

i
'.2. *:H.-jiv» 

1 1 3. :.n =rot<.-:c.".i 

lj	 i 
i ,». 

i i j 

' 

" 

1 
,

I 
1 

I
l
?

 .. 
" 
1 

: 
! 

i 
1J 

8 
I n 

•3 1 
1 

I

i
1
o

 '1
 a

 ! 

 IV__/ 
1 
» • 

Ub 
9 

• 5 i 
» '
i ',

'Ouij'U
10 12 U ii

 U ", 
 tl A ,", , 

 ^-^^ \- 1 
i < i  i

 15 22 22 0 2
 i 

4 

\ 
u 

1 

ji ,; 1 
^L. 

S 1 

,11 
l̂  1 '' i f '! 

v '•' ^ •( V— n._.t/'^.H

10 11 14

 .-1­

 IB 1> 
Mut Mm 

Analylical Ccnsuions — SC/SO Ca.-;o;lc^ B/l'.'o SP-IOCO. 8' < 1.'»" S3, Sa.r.p:»: 1-!fl3 9JC*l corr.po-rcnl, ccnfli­
liors s»~i as for rigtro 3. 

SUPELCOWAX 10, 80n; x C.TSnvn ID 1.Ci:m 'ita>. Ci1,. T«n-.c.: 35»C far 4 min., Wan 10 1*C«C at 5»C/min., 
Psw Ran (2.rm ID dasSfp. lutJ iO JCi-Tin): SmVr-.-in., Hi. VaUe-u? G«; 5CT.I/rr.in.. N?. Dot.: FID (8 x 10' 
AFS). Sarr.p'.a: 1-!ng *ech canpcitn!. 
Oejorpticn Condit'anj — sic Fig-re C. 

http:5CT.I/rr.in
http:excius.ve
http:Ccsc'pt.cn
http:cc.'u.mn
http:Chlorcc'.hyl3.ne


in mefnanbl. ?oxic Organics Mix TO-2A 
contains 2rng each of the TO-2 com­
pounds vinyl chloride. viny!idin = 
cnioride, ana metnylens chloride i­
mslhancl. 

To monitor ail airborne 70-1, TO-2?, 
and TO-3 toxic compounds, use Car­
botrap 300 tubes, a Supelco Therms! 
Descrption Unit, and aSUPELCOWAX 
10 wide bore capillary column or a Car-
be pack packed column. You will gst 
consisient and reliable analyses fcr 
these compounds, and for many clner 
airborne compounds as well. 

nudjronco 

1 Ca/nper'S.-i/rrt e! Meiitoss lor trie Oe;v.r.:nj'.:v- zi 
TCX.S O.'SSf.iC Csf.-'powids >* Aa-.tiuu A>, US E ̂ A 
Oocu.r.ertl ,\o. eOC,-M-3J-Ci1 (Aprl, 1334). 
flcfcrarco -.ci ava'asia I'*" Su3ei;=. 

Carbotrap 300 Thermal Desorption 
Tubes 
11.5cm x 6mm OD • 

4mm ID 2-0379
 
2mm ID 2-C362
 

Supelco Thermal Descrpticn Unit" 
110 VAC 

2-2895 ­

SUPELCOWAX 10 
Capillary Column 

6Qm x 0.75mm ID, 1.C iirr. film 
2-3723 

Carbopack Packings 
60/80 Carbopack B/-% SP-100C, 
I5g 1-16:5 
80/100 Carbcpack C/G.::/c 3?-1000. 
I5g 1-1320 

Standards 
Toxic O^ganics Mix TO-1A, 
1 m I 4-SS96 
Toxic Organics Mix 70-13.
 
1ml 4-3397
 
Toxic Organics Mix 7C-2A,
 
1 m I 4-3398
 

eiusivcly Sy Supnco, Inc. 

FO.' ;:oek and eus'.cn-prsparca csiumns, r»faf !c si.r 
ca'.rog or cail o'j.' Silo: 0«pirt.r«n:. 

Unil, p:«s» call our Technical Sorvica CcDart~sn!. 

"N'anulactu/ad ty Oynaihorm, Inc. Ma-xcicij ax­
clusivtly by Supslcs, Inc. 
"Per inforrriiion en using «!da bsre cjpilla.'y eel-
u^ns'.npacxed column ir.31ruin«n:s. request 3u:l«'.in 
314. 

-•Ofr.ii.1 Pu. fJa. 1310<2Z. German Pil. No. 1935SCC 

OUPELCp.iNC. • Splice Park • Biltglinie. PA 16823-0018 USA • Phone [S1<]3SS-3-U1 «'nd[8l<] 339-3446 • TWX 310870-3300 '.FAXa'. 4-339-304'! 
OUPELC'OBA • Cherf.ndul3viJton2 • ViCSCl»r.d.SwitHflind • PfloncOaSSOJ 34 • Til«x*19837 • FA/02a3«-.317 ' " -••. . 
auoELOO CANAOA Lca./u«i« • 40-320 vVyeenrfc Ho«d • Oakviin. Onwrio, Cinatf* uSK 3V1 -'Phona C*18] 848-8S10 • FAX 44.8-S«a-a94T­
.aupELCO OBUTCCHLANOa^,oM • Kais6--Friadrlch-?rtnaniid« 33 • 938Q.9ad Hsn-.tur* • Phona (0317aj 2SOIJS • Tilax Bl'2341 '• PAX [05172] 63C3 • . 
BUPSLCQ FRANea B.i>r.|» M. PUB.'wn Vlcrmoz. 78100 S:-G«rmiin.!.-.-Liyi • Pins', frtnot •'.Phonf [1 ] 3d 31 1913 • Telii 699 S79 f • PAX (1] 39 738300 

'BUPCUCO J/\*AN,LTO.•KjiniBu'lding • 1-3.10 Awbuitl .• MiniM-ku. Toxyo', Japan \QS • Phon'i (C3] 337-0*08 • Tila« S223520 • FAX[Q3] 509-'433 • 

http:3u:l�'.in
http:O.'SSf.iC


•>-^^";i:'.-' Vol. VII,No. 3 
r:p'V;vfV;.i:;V . .May 1988 ' 

. mo., S 

r •;..:. ; •• • , ._ 

A Digsst'of !3C. HPLC ar.d Chernicsl Standafd'Articlas'cf Current interest to Chromatographers	 > 
j 

Carbotrap" — an Excellent Adsorbent SAMPUE 

for Sampling Many Airborne Contaminants 
—y­

Cai'buu-ap high purity, graphiti^ed rArbor. b'.ack can 
adsorb, \.\\<>r. rololisa a wide rar,^: of a:rb:r:i2 oryunic eon­
*,ai7iir.;i!a.i. A Cici=s I acisorbar.t (i), it h^ nc surface ior.s ur 
active 'sf-Jiciionr.!) groups. The untirs 3ur:.ice is available for 
inicv£CLio:is cliat ciiptnii soi^ly on dii;jer?ior. (Londpn) 
fui'OGs '2). I.". cor.:raic, two nf.!ier widely used adsorbf/Kta, 
Tcna\s GO and Ani':>;riitcs XAD-2 resins, h^vs localized 
surface charges fov specific adsorbcnl/'.dsoi-bata inierac­
tions. Fur'.i'.emci'e, Cartotrsp adsorber.c is rrcve hycrupho­
bic in :•:«'.LUre than ci ther of '.ha ravins. Th,:«, icj psrforn'ir.ce 
is ur.affcc.tatl by humidity. Carbotrap adsorbs:", is free of 
conwiviii'.aiy.s ii:;J is not susceptible to soiv.-rr-. dsgr?.riaLic:i. 

We ev;;iu;.idd Cai'boti-ip ad;orbant fir ?.i"b;mij organic 
conipo'Jr.iU. u.=i::g proc^cluvcs that paral el '.vork described 
by Uia L'S Ei'.vivci'.n'.er.ta! Fro'.cclion Ag-incy (3;. We intro­
duced a kncv,-n ?.l<"J.!e><'jc conieiitrstiort cf sciscrbate o:ito a 
C'irbotnip bt(i, tl'.c.". pussed air -.hrcu^h t;ic bed. 
Tlie specific intention or breakihrsuyli volume (V^) of air 
needed to cluta v.u acUorbaie w.is deteMr.iced. The larger 
this val\;::, the betttr tl:<3 adsorbaie was r<r;air.cd. 

Qiirbotrai) adsorbent traps and releases a 
wider ratine of airborne organic compounds 
than Tonux GC or XAD-2 resins 

To dti'.iireiir.c Cui'botrap aaaorbcnt's iur-etitsnal trapping 
range (the rar-aa of molecular size? that can be trapped suc­
cessfully, il-.tn dc.scrbed). we used 33 Compounds ranging 
from C'2 1.0 C14 straigb.t chain ar.d ring compounds. To char­
acterize Lha uor.ipocific surface properties of Carbotrap ad­
sorbcr.t, aiiaorbi'.tes with diverse functional groups were 
chosen. We established the lower and of :he functional range 
by setting 1.0 liter as the lcv;est acceptable breakthrough 
volume. The uuper end of the range was determined by eval­
uating1 the Carbotrap adsorbent's ability to release large 
rr.olccu'.cs (e.g., PAHs or pesticides'- through thermal 
dcsorpticu. A 2.C minute migration time and 350'C tempera­
ture ware considered the maximum allowable conditions for 
proper Ihorrr.a! dcsorption. 

Carboti'iip adsorbent's functional range for the com­
pounds studied is indicated in Table !. Extremely large 

(cont'd on fugt 2) 

Tiibic- 1 — BroaklhroiijrH Va!um__ 
Tor Organic Adsorlwtcs on Carbolr.ip A:i:f 

«-. •- - . . .-—. 

A'J.-:a: -ale yl ';QflQ [nil'' id y L ' o r r c l . Cotf . 
5 

: -1 .-i';:.,;:?	 L l o x i f i ' 0 '."-4 1 2 
r • i".l.:. tf 

4 . H S x i : ' fwals 

:". S-/^d	 i f l C x i o * 0.5S410 
. ^O.L..Icr;rLha.i£ 1.94 s ;Q' O.S9S-I8 

:~/. ' ^'T -L':r?riC 3,75s 1Q-* O.MG11 
'.".••', •-r«r,:;r.e 5.i9 x!0> O.S0334 
;'• :: i-Vdir.i-'I'J-pMpjr.ul 6.S2x:0] 

O.OSC50 
• - . - * • .ts-jcrv 1.17s 10' 0.93JOi 
i .'.-•.'• 1,1 'J-'?^:i:h!orQPLhyl»!'.« 1.27 *1!V 0.939S9 
;. . ~ '.T-i-U'..-..'^! 1.92x;0' O.Wj«3 :

'• ,. •"• 1.! 2.?.-ich:jr«e1>2!i» 2.17x10' O.S-99S6 
•|.-:. ,^.H*\ir.t	 7.S9x 10' Q.WS71 

- r,' Pci'.'. .\ntic .'.till 4.31 * 10' (J.97100 
1 1 . ' ' ~..t - ,.f \ 8,16x10' O.:0041 
;„...',' • ' Tol^sr,': 6.30 x 10> O.oijg-^ 
('„•:'•'. '2iier^?r^««si« i jSxlO* 0.39959 
••'-'• ••: Cy^c^TxirOut . 2.04'x 10« O.D9531 
j,V:.-._: .i-3n;; Ijnii.-.e .• • 2-08x10' Q.C393S 
'r ' ?:.: l-Hc^'.^non* ' 2-44 X 10* 0.3i391 
";".'. i.4-D''.V.dr9l;;rti:r.t ' U4x lO ' 0.?99'25 
•€/;.. ';'• n-Of^^.l . -1.01x10' O.gSS'iO 
I"'/.'/'" Si.iyi:«r:cn« . ' 2.03x10' 0.333S3 
| V.- l>-1-f^--r'1 2.06 x 10' 0.333-18 
>> ^'. .3snryi»nil.'.* • '> i.23'xlO' 0.99990 
l-'-'i"- "T p-Xjiv-.i • • •• . ' 427x10 ' 0.939G3 
I:'-;.-; Arc'..,jh«no.ie . ' •;: • «i;!0xi07 0.93371 

If.'pi-cpyfti.'iiiiir.e 1.70x10" U.3S3JO 
n-Fro^y'bvr.zirt 1.72x10' 0.30093 
.•»-D«;sre 4.79x10* O.J9971 
n-3\.iy!br^i*ne 5.S3 x 10* 0.39937 
C:i>h:.iy) 3.74xlO:: 0.33'.i99 
n-H:?.y*nitani 7.00x10" 0.99980 
n-tJoHjoir.o 1.03x10" 0,99903 
r.-0:iv'.ttn«.i« 1.31xlfl ; s 0,S93?j 
U.^ira^siinr 5.32x10" 0.96309 

os Tor hij!i boiling irtsorlia'.iii must be (Jalurv.ir.ttd at «lavaU-d 
iX'S, thar. iislcuUttc! for 2Q'C (by linoi." rcij*<??3i3n) for com­

psru'.vn. Tn«e tenp«r»lur«/brvakihroug!i ve'.ume corrcUticn 
ci«r.t: silo1- rtjjressiar. p-ou used in :hii invcitigmion were linaur, 

Fjr,:uooa] rangi for Cirts'.np ><l»orb«nt. 

I I Lxrzir compn-.-r.O* that must b« smortetl n h ighar icmpgr 

http:Cirts'.np
http:psru'.vn
http:C:i>h:.iy
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http:Carbolr.ip
http:rr.olccu'.cs
http:r<r;air.cd
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(cant '3 /w«/"«"•• >"*» " 
Carbotrap — an Excellent Adsorbent for Sampling Many ^ L, 'ontammants 

r zgui v-A - The Entire Surface of Carbotrap 
Adsorberft is-Available for Adaorhent/Adaorbate 
Interactions 

Al - Surface Modt! for Carbotrnp 
Absorbent (Surface Area — l O O m v g 
Charges are uniformly distribute:1­
around lite carbon atom centers. 

. ­
.1 jf 1 

A2 - Surface Model fur T*r.ax GC Re-sin 
(Surface Area -23.5nrVis). Su.'-'acg 
is nonunifurm in charge •— chs.-jfe 
is localized 10 oxyx-cn aioms. 

p units 

A3 - Surface Model for Ambi-r lSte 
XAD-2 Rtfi in (Surface Area =364mV&) 
Surface is nonunifunn in cha:j« and is 
less polar than Tcr.ax GC. 

•CH j -CH-CH, -CH -CH.J -CH­

- C H , - C H - CM, - CH - CHa - CH 

fiirure Al »dasu-J S'cm UJ, figurii AS and Ao from (3). 

SUPELCO 

i.'tmpic • o\:-'.ts i'ar. be usert w i ^ h adjorbau-s lar^sr than n­

A3 a :ji :?-/.r^or., '.he lower er,d of '.l-.c fur,ct:or.a! range for 
Amberii ' .e XAD-2 rssir. is ii-nil?.r to t.h.-u :cr Carbotrap 
aclsorbt::C. 3-: Ll'C -ppcr^li.-Tiit ia rr.= t;-:-::cci by Amberli'.e 
XAD-2 rts 
and te:--.p;j r.::urfe5 aL-uvG 150'C. The '.ower iirr.i'. for Tenax 
GC app-f.r r- ;o be a -.ir.iiar OS ljacsb^;:e or eq-. i iv^icnt atn:c­

t ' »J J, /*"* /*"* /^ ^* / \ '^ "i *^ T' ^ ^ ture (e.j.. ... :ta."c:c .-.oia: O-L--L-L-0-0 ' . r-r Tcr.Lix GC, -i 
for Amier i :-.^ XAD-2, desoi~Jlion of larjer ^lolec-jles (and of 
certain n-.o'. lic'-les wi:hin the i'ur.cticr.^1 rar.j-") is restricted 
by soIVb.-:: •r.u tciT.pirj'iiure effect?. 

We uie : id.s;;rb;,;os re?."isser.ti::j eij'r.t classes of CU:TI­
pounds t? j-jir.pare the adsorptive prcpenies of the Car­
botrap. Ts: ;.-.x GC. -.uid A.r.beriite XAD-2 adsorbents. Car. 
botrap ad5 :-:rbe!it shows Beater ;.c!?arbi'r.2 capacity for 
linear ?.r.d :yc!ic rr.jlrc'jles CTahis 2-'. This results from its 

r'ice arm properties (i;-ea: lW;r:;/g, density: 
0.38g/r;-.l.' ;-. :.a rie'.oc.'.lized surface oiiarge, a coiiibir.ruicn that 
pcrrnir? ^r i;;',ei- inisrictio.n bt twcen the adsorbent surface 
and thr ;ic. •-.rbate. Tc-r.ax C-C arisorbuiit a jr^-ate:- adsorbing 
power fjj- r.-p&r.t:;ncic acid is di;s to '.ocaliied surface 
charges sf. roirTc lor intersctioj'.s •*;:>, ae'ci g-oupi (Figure 
A).

Frt.r. t.'--a brcaktli.- 'u^!: volucc?. V'*,. :-,vo ot.':ei' values 
can be oa' -uisteci :o charnc^rizc '.!>.o •uiicr::fini/;uisorbitt« 
rchitic::>h: . The eidaorptic:: ccsff.ciciu. X-, , dtacribes the 
distrir-uuc; - ui t.hs adsorbnu betvv«n thi" 5;^ and solid 
phase;. :'t. ,-;:;r.j ill-; "ecentian '.'oluir.e LU '.hi iidsorbeiU sur­
face ire-.'., ilie cq^ilibri;;;:: ;cr;i:'or. c.i;;iiLi-.'.y. Q,r, describe.^ 
the iiiijcrl r.'.'s capaci ty for i.he iuisorba'.c. !>.rjfs valiiCi ur 
Xa ar.i •%._. ;r.di<.';u^ jcod retci-tion chayac^ris t iw. The lar^c 
QZ v^l;:c:b? :c:' Carbc:l.rsp .idsorbs:1.: ::i Tsbia 2 ref.^t ths 
abliicy cf ".: :>: Ji ' . t irc- iurfacs co i:.;r::c:uii'.ii i;: :ha incei'uccici: 
(FigT'-.-e A. . V'-IT value? ci'.n .i'?o be Uaed :n preoict t!i(j '/e!i­
t'onslvij: bi r'-v.-ie?! cha adsorbent ar.d ur.taf.'.sd .iiisorbsi'-es in 
the sc:ne ;:>. .c:!:::c:al c'.i^s as A cc-siad auscrbii'.e. 

Y o u c a n c o m p l c t c l v r e c o v e r a d s o r b e d 
co- 'npourtd.s f rom C a r b o t r u p a d s o r b e n t by 
r i i h o r smlvcn t or t h c r n i a l di 'sorp' . iou 

tube; by oc:h soivc.'i: a::d :h,cr:!Mi ciesorytion techn;q\ic3. 
Our pr^v'.;^s sf.niie.i .iluwcd l -b ' . i tunc 1 , 2-'o;:ta/:one, and 2-
etho.\ya(./.yi;:ceC;ue wars difficult (c ticiorb from conie adsor­
bcr.u. T'.-.j a icct ron-r ich oxygen ulcnu in ci'icsa molecules 
forn: coviJc"' bc"tia with rr.ttal ana sa'.t irripui-itics on an ad­
sorbrnt's sv.rfiice. These .idsorbai^i. the:' are a sU'i'.gcr.t. 
test :.f iUorbenC surface puri ty . T'.'.c active '.-oups or. chloro­
bcnErr.3 ^r.Liloger,' , r.-pentunoic acid fcarbexy! ; . and b 
rr.ir.s (ar.l:-.o) aiir.ilnrly rcven; specific, localised charges on 
an a'i?jr':c!'.t surfiiCe. Aiisorbate volumes in Table 3 repre­
sent :he -;. ::a:uity of adsorbate in 5.0 iitci-s of sir at 0.5 tin-cs 
the G:c:<ptitionxl Safety and Htdltk Adminis t ra t ion ' s 
thr6;!'.::!d Unit value (TLV*). Wl'.cn a TLV was not availa­
ble, l.O^t! was used. 

For ao'.ivatcd charcoal, 60% recovery of l-but.inol and 2­
ethcxye:hylncctaL9 is typically cited as ar. acceptable value. 
For Carbotrap adsorbent, recovery of these ard other com­
pour.ds is vir tual ly convpieie by both rr.athoda of deaorption 
(Table 5';. This is dua to the high pur i ty of the sorbcnt and 
the "c:is;:edf;c nature of iu graph!'.; zed surface. 

Two ;J6sorbing solvents were usod in this evaluation 
(Table iV'. Carbon disu.'fide was chosen becatue it is common­
ly u«erl ;-.s a desorbing solvent for charcoal. Also, its high 
hsat cf adsorption allows it Lo rcudily displace, adsorbed com­
pour.r.3. Carbon disulfide cannoibc used with polymeric ad­
sorla.-its, such as Tcnax GC and Ajrberiite XAD-2, because 

http:ur.taf.'.sd
http:i:.;r::c:uii'.ii
http:o\:-'.ts


Titbltf 2 — Breiiklhroujh Volumes (Vt,),Ad«orpiion Ctxificienu (,Ka), and Equilibrium
 
Sury t iun Capacity (Q^) Value* fur CarbolrHp.Tcndx C.C.a^d Amberlile XAD-2 Adsorixn
 

" 
v«l =o-c­
-

A d s o r b n u Car ' ju l rsp Te.-.-,x GC \,\D-2 

n-Cocf l i ie 1.73x10' l.Gi.x!0: 2 . 9 a x ! 0 f 

BL.-i-.'.yla-T.iiio 
C'-iurobo-.itoti 

2.23 x l U  r

J.SS.i !0S
 3.5' x 1C"

 1.51 x 10s
 1.53 x ' . O ' 

'l.S-1 f. '0'' 
p-.V-.-lsna 
v-C:-ito\ 

4 . 2 - l x l O '
2.00:<10:

 ' > . S 3 . \ 1 U ;

 l . ,V:xlO:
 T C - o x l O  ' 

4.!)6 x 10« 
n- i 'mi i i i^ t ic -.icic! •1.31x10' 9.7 - x ^  T 1.01.x 10* 
Cycljlujxi-.i'"!"-­
a-Mcihy!-2-|)rup:'.-c;l 

i O - l x l O "
l5.iV.Jx 10J

 l . C  i ;  x l O  '
 6.SO.x 10=

 6 . 2 7 x 1 0 * 
5.42.x 10' 

r. . , , i 

Table 3 — D c s o r p l i u n Sfficienc: for Ci i rSol 
Adsorben t by Si Ivcnl and Tl iermal D o s u r p l i o n 

f)c:ur;l:un E f f i c i e n c y i^<) 

r•Solvent L\ '»o»pt iun 

Carbon Thermal 
A U s i i r l K i U v 'u IUT.I: A c c l g n i l r i l i  ' Di . su l f i i lo DiMorp l iun 

Ti-l \v-.n
.;••,. .„.. . .„

 ---t1'
 1.^'

 l°­
!M
102 
103 
10U 
10.1 
100 
f;i 

111' 

tMI0:"i 
lOi 
l i i ' j_ 

_. 
10.-: 

111 
i nr 
i l l
LOr,, 
r.ij
u-r 
i;; 
us 
in 

IDfi - . 109 

it, d'jgrscit:a then. Thus, you are forcod ia uss other solvents 
thai «n:y not remove the hcl=orba:e,-s ei'fsctively. The o'Jier 
solvent , aix'loiiitnle. is often used in l iquid ehrciiratographic 

Theriv.;;! clcrsorptior. has now gai r.d itcccpu-.rics because 
cf ir.oA.1 deir.Lir.clinjj rcijul'.uior.a fro:n ihe C;5 iVtii 'roiiwunfui' 
/Vru'tcl/o" .4'7<??!ci/, t-'i* Xatio'ual Inzii t i i tefor Qcaipntion­
ni S'tfdy nud Heut.!li, and other agencies. V/her. recovered 
by solver:: Jc-^ci-plior a trapped ar.sc :-batc is d i l u t e d . In co:»­
irist. wlu'fi a suitablu ijdsorbont is li os'.eti,*1 ailscrba'.es are 
re-! aast-d effect ively and undi lu ted . Thus, wiih thermal 
clesorption. you can nyjnitcr small a. nour.is of airborne con-
t. ' .nnnuiVvS UuU would oLhorwise bo uj. :icttcr.abld. 

GO resin releuses toluene , b-snztna, and tnchlo­
.c residues during ;her:nal d ssorptisn. Residues are 

at !50'C. At 250*C the 
resin will completely pyrolyzc. Thus. Ambc-rli tc XAD-2 is 
poorly suited to thernr.il dcsorption. and Ten. ax GC must be 
careful ly conditioned to preveiu ar '.ifsct furri'.ntion. Car­
bo'.riqi adsorber.;, in contrast, is si.:S'.a Ht temperatures of 

. 
Allliou(*h Carboirsp adsorbent or.oe carr.e with wida 

particle size distribution, we now offer the uniform sizfetl, 
large pnrlicle rr.nierial (20/40 mwh). This further reduces 
back pressure. 

Carbolrap sidsorbent Is available in 7mm OD x 5mm ID x 
10cm long ORBO'"-100 solvent dcsorptfon tubes (350mg/ 
175mg bed weights), or in tubes for ihfcc widely used ther­
mal desolation units. It also comes in bulk. Of course, we can 
prepare custom Carbotrap tubes to your specifications. For 
infonration about thermal dosorpt'on, or dc'.ails on custom 
Carbotrap tubes, call our Technical Service Department. 

ori} polsr and/or icnic f 'supj wi an a.ljorbw.l jurf.iee car. cauM dis­
' of an aiijcrbau-. or of the idao.-^er.'.'i 5'Jrt'^ce bond», fonr.ir.g 

»rufac'.i. 

K 
U	 a« 

Curnotrap Tcnfix GC XAP- i Cirb-j t rni i TVr.iv.s  GC X A U - 2 
r2.CC J . i ' l ^ l C ' ' S4 (7x :0 - ' 2S.Q 9 . : - ( x ; a  i 2 . !2x . 'U" 

1.21 x l O ' 1 S.JS-.. L O ' 3 H - ^ x i O - 1 •3.51x10' 1 .07x10 ' 7.1S*:C: 

5,; '5xlO" 3.^9 T 10-' 7 2 C x ' . Q s 
7.:-;OxiO" a . i S . N i : : ' 2.2'. x : G " > 

2.3C. x!0-.a 3 . .53xlO- ' 1.13.\1';-J I S Z x l O '  1 ! > J 6 x : < r : 3 / . O x i C - ; 

1. U x l O " 3.15., ID'7 7 : i9xi : - 9 i 4 . i ! U - ; 3 . 7 ' J x l O 1 2.21 x ' - U - ' 
•2.34 x :a ' 2 je . :o - : i s i x i o - 1 

! . T 6 s l O ! 3 . 9 < l x l O - 4.31 x l o  ' 
1 .10x!0 ' : 2.J5.-. 10'1 : . 4 5 x l O - : 5.19 x l O '  1 4 . 2 8 x 1 0 - ' l , ) 7 x ' . U - ; 

3.5I-. x 10 J l o b t l O ' 1 6.06 x 1 C ' - ! ,59xlO- ' 2.03 x ! 0 ° l . ' w x l O 1 ' 

Carbol rap 100 Thermal DcsOi-pJion Tubcj1 

. ' . - - . - • - .• . - - : . - • 

. .  :  o

... '' W-..:-.'Vv;- ••••-:-••: '­ J ,:---— 

ft. • 

;  . "  i
.̂ -̂  

ubs storage conla insr /A ' ' 1 

iciudsd w i t h tuDe ' \ ­

Th<:r::wl 
T c f o r ^ t i u n 

U . - i l l Tulii! .^pctifioiiiins 

S ' ips lcu jflass, Smm OU x 
-i:r.rr. ID x 11.Sen long 

T.:k.Ti.=..-8 sCKi.iless sees!. 
l.M" OD x 7" long 
5/8"ODx7"lo: ig 

Jj stairjlessscc-cl, 
l/:l"ODx3":nr.^ 

OHEO-100 Sci-.-=:-.t DcicrpTion 'iXibes
 

C.-rsc'.rap adsorbent (20.40r.csh), 5
 

C.il, No. 
I ' r i c : , ' 

l U l J  C 

2-C2;^S 52S 

2 - 0 ^ 4 1 
2-0239 

30 
7!) 

2-0240 24 

2-0255
2-02S7

 $95/25 
SSO 

F:r ^6i'.-ripli f trioinp l!:nT.'.al d^o^lian iotas :ir.ii 
'.l-.i 3u^'.-lco'" Thcrtval Ois rjj'-ian L'r.ii, pieast rt'fti1 to our csialoj, 

1	 Ki«.-!i.-v. A.V. »ri Yl. Y-ssris. C>l AJsorp'.ion C:irsmal»i{.'>phy, t'ic-Jm ?rc:'. 
Niv Vark. pp. !'.-:0 :i'J5i!. 

rd Ei.). W.H. Kn.-i'r-.an 4 C«.. S»n rrjn.-i»i 

8.	 Chirjcic.-iulion of Scrboni Reiins for JM in Ai.-L'Oire Srivirenmcniul San-
p.inc. US EPA Dcciriri No.SOO/7-78-04-1 tl?T»l. 

J. Vt'jtd, Keenan. :rj8 HiiL FundJT.nr.ulJ 3f Cnllew* Chi'mi-'iry '2ni! EJ..1, I-'r.rper 

F.jf'/rcr :e» no1. >*};!ihl« trtir, 5::ppico. 
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A Ciges; of GC. HP'-C znc. Cn^nicsl Standard Anlc'.es 
of Curi-er.t Interest to Chrorra-ographers. 

New Thermal Desorption Tube 
for Monitoring Hazardous 
Airborne Hydrocarbons .- v

GC 

fe^ 

Carbotrap 300 tubes efficiently trap and 
release US EPA TO-1 chlorinated and 
nonchlorinatcd hydrocarbons 

Arc you required tu monitor air 
levels of the a l ipha t ic , aroir.atic. ar.d 
chlorinated hydrocarbons listed in US 
Envirlr.ircnti'.1. Piv.ection Agency 
TO-1 ircthodclcgy (D? If so, you'!! ap­
preciate our new nrjl'j-bed thermal 
dciorpiion tube. This ne\v tub? efficient-
Jy adsorbs and ;-e!c-sscs all of ihejc cor­
pounds, '.vhether present individually 
(;^ in soire industrial cnvironn-.ents) or 
in ccmp'.w mixtures (like the ambien; 
air at toxic \vastc sites). 

Ti:e new Curbotrap'* iOO thermal 
desorption tube was designed to retain 
vinyl chloride, a chlorinated hydrocar­
bon with a small retention volume, while 
cfiicierilly adsorbing and relcasirg the 
higher iv.olcculir weight compounds 
(e.g., alkyl benzenes). The back bc-r, 
12i3mg of'Carbpsievc* S-III, traps viny! 
chloride and other light compound*. Th= 
middle bed, 200rr>jj of Carbbtrap, trac; 
the C5-C3 curr.pounds. The front bed, 
SOOmg of Carbotrap C. traps the hcavi ­

est compoi;:-i(is (Tnbla 1). l:i total, the 
f!esij!i of the Carbotr^p 300 tube allows 
sa.'npiijig voiuircs of up to 10 liters to be 
u.'cd without breakthrough by any of 
lhe.15 compounds. 

To succaisfully monitor EPA TO-1 
hydrocarbons and chlorinated hydrocar­
bons, you must use a reliable system. 
We suggest cur reusable thermal 
dcscrption tube, a suitable analytical 
column, and an efficient thermal desorp­
tion unit to transfer the sanpSes from 
tlic tube to the column. 

We selected two GC columns (a 
packed column and a capi'/.ary column) 
on the basis of their ability to refocus 
the thermally ciesorbcd compounds, 
then effectively resolve thsm with good 
peak symmetry. We evaJi^'crJ »rap::J­
tizsd carbon black maleria:s as packings 
because their high surface areas exhibit 
excellent refocusinj capability. 

The packing we chos^, Carbopack 
C/0.1% SP-1000"4 (Figure A), provided 

k(,-iit'donpagi3) 

— TO-1 O.lorin-fec fl/ 
b) Thermal OrEOrp t ion nnd Aual 
on n Pkcktd Column 

Ai' .niy ' iKi! Ci':r. ::::.•:•« — J6/;?? di'lh.r.Hi-k ('.V i ' 
3P-i<XX). i' x !iS" SS. >"••!. Ti:-.;i.. •J.Vl" fjr i -r.iM . '.'..!.•:•. . • 
-'ifl'C ill JC'C •.•:::::. I*?. i U./l/Ti-.-.;?.: iiO'C i'!.'» ".,':• 
'lii-soi-ji-i.-n -.uh- \o .-rlii-it!): ;flrv..'n:in.. Ho. EX-..: K: l " . 
>«\V: J x 10 " A Fa. Sa:rj:!c :.0i.i w.;i;;v.'i|{ -I1,.';: ;.! 

f im»: jl.'ll'C! nv:i.. V.lvi- Ciilllpurt fi Tr;.::«, /,i.-» "i»v 

B — TO-2 .V 
Hydroc;i.-!jiins ijy Thermal 
Desorpl ion :ind Ann ly j i i 
on a O.TSlliin ID Cap:!I;iry Column 

Ceiilii'.aw - SWFEI.CQWAX 10, tttm t 
ll.StL.-x :1!̂ , Co). Ttaip.: 35'C ft* * !»:.->•, i*w 

10 220'C it S'C'mir-. li\j.& Dei. Ten;).: KO'C. Flnw Rsu 
liiai Iub< in ta'.-jma): lOinl/min., U«. Mahc-uj) Gas 
4flinl/»;n.. N , H«L! KID. Srns.: JO i 10 " .\Fa. 

«: 1.0/J «injin:r.i!0.2;ii/]ii; '-ich cumponcnt. 
Th»reul DtMiviiw Coniliiisn* - TVI;« Dcwrp. Tt.-np..' 
'C-iiei "JSO'C'l Riin, Vj>r Cirrjur:. & TVan*. Llr.« Ttr.ji.: 
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the best pe:-f*::r.^:-.:i i.":-:.£ ic\<»ra:
materials. O. '-;^ .-• ' ; ; • ;•.".;•.;!. ;. 60r.: x

p0.70mm ID 5'_i-'i-- ;- ' i . '.v.\X'" iO c A p i i ­
lary colurr:-. '-•..:-- r.ic.i.r ..: cr; ri-;oive 'he­
xylcne Ubsr,-:-; ;?:.-.:;•. : E! THs widr
bcre capil'ary :;'.•.::-•.-.-. ;.o:.:j'.5 ;.:\i'.'.plei
with a wide r.-i"^ :f:;: ••.:•:•:•::".: c.;ncer:­

tracior.s «1 to >iCv,v 
It can also ':; '.:.-:.L •A-:.:?. 
ticn, flow ;-,".:rv, .-.;•.:: 
mcnt used-.vi'.1:. :'.:a ";-^ 

To analyze ir.e c;-.::r 
TO-1 coir PC; ::::"! 5. ;• •-•-' 
the packed >-;•:'. ?-V'i : : \ 

tible 1 — I'i ja ; , ; :MOii ( ;h Volumes 'in I.i:ors) for US EPA TO-1 Hydrocarbons 
on the CiirliJsiov..- " :-.ni/C.irbotriij/C;injotr;ip C Thermal ncsCi-ptionTube 

Jiii:-::^:4.-!:c:i 1 Csibosio'e S - I I J Ciirbou-a? Cjrbutrap C 
' (U5-!if) (200m?) (JOOnif) 

i - * Vinyl Cilcr;^	 i - .>~ 
Chlororcr::i 
1,2-Dich'urcc-ti..•.".*•• 
l.J.l-TViiihlorx".: ;i: o 
Carbcn U'.rf.:'r'..H 'e 
1,2-Dicr'orj'i] 'jM-.j 
TVich!oro«l!i:-l(!:'.o 
Bromofo.in 
Tc{r»chlcroc::;yi'oi:s 
Chlcrobenx.c;:t 

n-Hcpcane
1'Hiplcnc
Boniena 
Toluere 
Ethy!b«r.:e"<; 
p-Xyicr.e
m-Xy!cns
o-Xylcr.e
Cvmono 

pTh«Qrc'.icf.l V 

•.-oo'.-m:!l.
f."•,'•; :r:jbC­
:::i equ ip­

';-:nen: o:
•.:sa bo;:;

;:y:n. TAv."

 -^..i of ncr.halo'o'o.-.ated hydrocarbons 
:.;'.-h»pL/.:;e sr.d ".olucne, o-xv'U."ie and 

 -u.r.r:-.:.- cueUi:;' i'roin '.he packed 
cc!'.:~'..r:. Thcie •.•ot^pnunds s:m be rs­

 iuiv^ by .isir.j the oapill'-.ry colu:r.n. 
 Si:r.:'.?."'.;/, f.vo psir; of chl:rina:ed hy­

oo?,;-';or.i (carbon tetrachloride and 
 I . l . i - t r ichloroethar .e , c'i!crc.:crir. and te­
 'rf.c'.'.lyrcc'.hyiene) coelute from the 
 cair.'.lary ccluni::. cut are resolved by 

 To su'.->.'25Sf;:iiy '.ransfsr the hydro­
 i-^rbcra f;-;;:n ihe thernr.sl de;orption 

 ;u'r? Lo :;ic 'jc.'!u:?ir., -ve used a S^pslcd" 

3! ' j rp i ion L'r.i; TVansicr.* S.itnplcj f: am 

1.1" 
! o-4 
! 2.7' 

4.7" 
1	 6.3 

2.5 
1.7 
'1.1
 

315
 
2c2
 
2S41 

u 
130 

-060 12.9 
11.2 

•	 11.0* 
11.0« 
27.8* 

drocarbmis 
Thermal Dcsorption Unit (Figure Q. 
This unit desorbs tha hydrocarbons bnl­
l is t ical ly at a rate of approximate!1.1 

iS'C/aeccr.ri, raising the tuba tempera­
ture from 35'C to 330'C in 16 seconds. 
A!! segments 01 the transfer system 
(vaivir.g. uibir.g, ar.d transfer Una) tc­
tween the tube and column are inert. 
The entire transfer system is also 
heated, el iminating ccid spa:s wher; 
aiijilytss could cciiclirnse. T'.iua, th'j 
ssmple is aharpiy focused it the column 
inlet ard the ccrjipounds car. be efficient­
ly sepiu-ated. 

Concroi a&mples for cslibrr.tins the 
thermal desorp:icn uni t and evaluating 
desorptior, efficiency car. be i:ijec:sd 
into the unit 's injection port. They are 
delivered onto the GC column through 
the same pachway desorben sampler 
follow. The thermal desorption unit CB-; 
bt used \viih either a packed column or A 
capillary column. Thus, it is ideal for 
TO-1 cheiniciils analyses because, w;.'.':: 
scir.ft asmplc-s, bo'.h cr/luivin types msy 
bo needed to perform n complete 
analysis. 

Our new iviuiti-'oeci '.ubc, in conjunc­
t ion with a Supc'.ca Thorns! DcaOrptio:1. 
L'nit and ths culutv.ns described, can b:­
used to r::op.i'.or r,!! airborne TO-1 coir.­
pour.ds. We arc; now invsstigatnij the 
u.ie -jf thia '.ubfi for co'.ltrCtii-.ij similar and 
more volatile cu.Mpcund.?. now U'.i|:pi":l 
bv pniijs and trap (TO-2) or ccld :rii;j 
(tO-3) uroccciurcs. 

1. C'Wi:rn\tin-u for .'IT Ci''tTi..i'i,ii;,-jii 
. ' ' . , 

Lr.'. D.i«-j:r.e-.i Xo .SCnM-£- i -CJ! rApi-!. 1 'JSl). 

cfrri-r.ce r.!. uvaiii i l i ir (roir. 3-i:n-'..o. 

Carbotrap 300 Thermal Dssorplicn 
Tube, 31.5cm x Grnn OD x 4mm ID 

2-0379 $32 / lu fce 
SO/100 Carbopack C/0.1% SP-1000, Icg-

1-1S2Q S100 
Kor slock »nC euflctn-prejiircd columns, ref i r 
to our «uluj or exll oui- 3i\lo? Oiparlment. 

SUPELCOWAX 10 Capillary Column 
50m x 0.75mm ID, 1.0 .̂m film 

2-3723 $499 

Supclco Thermal Desorption Unit 
(110 VAC) 

2,2895 $.1300 

Fur In.'jrmacion about tht Supclco Thersial 
Dcsorpticn Unit , or wrts vur wUlc bore capillary 
ccluirni in your packsd eolunm system, plcisa 
cr.l! our Tichnisal Service Dcpartmer.t. 

http:cfrri-r.ce
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http:r::op.i'.or
http:culutv.ns
http:Supc'.ca
http:iS'C/aeccr.ri
http:thernr.sl
http:oapill'-.ry
http:Bromofo.in

