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Evaluation of a Multisorbent (Tenax TA/Carboxen1000)

for Determination of Volatile Organic Compounds

Shin’ichi ISAJI Ken ORIHASHI Hiroshi AKITSU Makoto ISHII

A multisorbent (Tenax TA/Carboxen1000) was evaluated for sampling and quantitative analysis of volatile
organic compounds (VOC) using thermal desorption gas-chromatography. When a tube filled with a combination
of 100mg Tenax TA and 100mg Carboxen 1000 was used, the recovery rate of VOC with a low boiling range was
close to 100% for a SL sampling volume at 50% relative humidity. The correlation coefficients of the calibration
and the quantitation limits were in the range 0.9878-0.9999 and 0.3-6.34 g/m?, respectively. These results show
that this multisorbent is sufficient for the determination of VOC with a wide boiling range in air.
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Table 1. Operating conditions of the thermal

desorption -GC/MS.

oooo
Thermal desorption

TCToCrP40200GLO O OO OO0
TCTQ CP4020 (GL SCIENCE)

oooao 2800
Desorption temperature

oooao 7ml/min
Desorption flow

oooog 20min
Desorption time

oooooooooo -1500
Cold trap temperature
ooooooooooon 2300
Cold trap desorption temperature
ooooooooooon Imin

Cold trap desorption time

GC/MS

QP50500 0000000
QP 5050 (SHIMADZU)

opoooo
Column

oooo
Temperature program
ooooooo
Carrier gas
ooooao
Ionization mode
oooooo
ITonization voltage
ooooao

MS range

Rtx-Volatiles] 0.25mm 1.d.x60m, Restek[]
500 -0 40 /minQ -900] -0 100 /min[]
-2500] O 6min[]

He[ 120kPa

ElI

70eV

40-400m/z

o8
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Table 2. Standard compound list.

oo ooooo goooo ooo 0o goooo goooo ooo
No. Target compounds Quar;(t)llz:tlve Molecular weight No Target compounds Qualil;::twe Molecular weight
1 oooogo 45 46.1 27 OO0 43 128.2
Ethanol Nonane
2 2-000000 45 60.1 28 OOOOOOO 91 106.2
2-Propanol Ethylbenzene
3 ooogog 43 58.1 29 m-O0Q00O0 91 106.2
Acetone m -Xylene
4 00OD0D0OO0O0OO 49 84.9 30 p-0D00ODO 91 106.2
Dichloromethane p -Xylene
5 I-opoooog 59 60.1 31 o-00O0O 91 106.2
1-Propanol 0 -Xylene
6 Ooooo 57 86.2 32 gooao 78 104.2
Hexane Stylene
7 2400000000 43 100.2 33 a-000O 93 136.2
2,4-Dimethylpentane o -Pinene
8 DOoOoOoOoOooOoOo 43 72.1 34 pgoOo 43 1423
Methyl ethyl ketone Decane
9 poooo 43 88.1 35 m-ooOo0ooono 105 120.2
Ethylacetate m -Ethyltoluene
10 gogoooo 83 119.4 36 p-0O0O00000 105 120.2
Chloroform p -Ethyltoluene
11 LL,l-000000o00 97 133.4 37 135-000000000 105 120.2
1,1,1-Trichloroethane 1,3,5-Trimethylbenzene
12 poooog 57 114.2 38 p-000 93 136.2
Isooctane f-Pinene
13 1-000o00 41 74.1 39 o-gOoOOOOO 105 120.2
1-Butanol o -Ethyltoluene
14 pgoooog 119 153.8 40 124-000000000 105 120.2
Carbontetrachloride 1,2,4-Trimethylbenzene
15 12-0000000 62 99.0 41 pooo 93 136.2
1,2-Dichloroethane Limonene
16 gOoooO 78 78.1 42 123-00000000O 105 120.2
Benzene 1,2,3-Trimethylbenzene
17 gOooOoO 71 100.2 43 p-O0000D0O0OOO0 146 147.0
Heptane p -Dichlorobenzene
18 pgoooooooo 95 131.4 4 pgoooo 43 156.3
Trichloroethylene Undecane
19 12-0000ooon 63 113.0 45 goooo 57 144.3
1,2-Dichloropropane Nonanal
20 poOooooOoooOoo 83 168.8 46 1245-0000000000 119 134.2
Bromodichloromethane 1,2,4,5-Tetramethylbenzene
21 QOoOoOoOoOOoOoOoOooOo 43 100.2 47 gooo 43 170.3
Methyl isobutyl ketone Dodecane
22 gooo 43 114.2 48 poooo 43 156.3
Octane Decanal
23 gOooo 91 92.1 49 QgQoooo 43 184.0
Toluene Tridecane
24 goooo 43 116.2 50 gooooan 43 198.0
Butylacetate Tetradecane
25 OOoOooooooon 166 165.8 51 goooon 43 212.0
Tetrachloroethylene Pentadecane
26 DOOOOOOoOooOO 129 208.3 52 pooooo 43 226.0
Dibromochloromethane Hexadecane
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Fig. 1. Chromatogram of the standard compounds.
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Note) Numbers (1-52) in the figure correspond to those in Table 2.
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Table 3. Recovery rates under humidified conditions.

OO0 0OOoo
No.  Adsorbent
Tenax TA 100mg 100mg
Carboxen1000 70mg 100mg
ooo 1L 1L 5L
Sampling volume
1 ooooo 77 99 100
Ethanol
2 2-0pOo0o0oO 100 100 100
2-Propanol
3 0000 99 100 100
Acetone
4 [QOoOOoOooo 98 100 100
Dichloromethane
5 1-0po0Doo 100 100 100
1-Propanol
gooooo
Note) Unitd O

ggoobbobobooooooboboobobooooon
ggs3bbooooooobobobbooooonon
gobooobogoboboooboogobobooTvocoon
OoooO400p gm’000000O0DOOOOOO
OTenax TAODODODOODOODOOODOODOODO
ggoooobboobboooooogonoTvoc
goboO0DbOobOcCarboxenlOOOO D OODOOO
goobooooboooooboo

4.000

OO000000 Tenax TA O Carboxen1000 0 O OO O
gogoobbobboooooobobbooooon
gooobobobboooooobobbooooon
goodobobbbOdodcCarboxenl000 000
lomgdOOO00OO0OOOODOOODOOODODOOO
goooboboobboooooobobbboooooo
gooobbbboooooobbbooooon
godddooouououogoggog

oooon
10 0000030000000000000 540 25-
301 200410
20 UK Health and Safety Exective: MDHS 72. Volatile
organic compounds in air, Her Magesty's Stationary
Office, London, UK (1992).
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Table 4. Correlation coefficient of calibration curve, quantitation limit and an example of the determination of

indoor air.

oo ooooo 0000 poooo'™ IFoooo?® 2fgooo® oo ooooo 0000 poooo'® IFoooo®® 2foooo®
. Quantitation 1F Indoor 2F Indoor . Quantitation 1F Indoor 2F Indoor
No. Compounds Correla? on limit" air?) air?) No. Compounds Correla? ton limit" air?) air?)
coefficient coefficient
(ng/m’) (pg/m’) (ng/m’) (ng/m’) (ng/m’) (ng/m’)
1 ooooo 0.9898 1.6 432 40.5 26 OgOoOOOOOOOO 0.9960 0.9 n.d. n.d.
Ethanol Dibromochloromethane
2 2-0O0O00DOo0 0.9903 0.3 4.1 2.1 27 OOO 0.9971 0.4 9.5 6.2
2-Propanol Nonane
3 pooo 0.9999 6.3 47.8 58.9 28 pOoOOOOD 0.9976 0.5 1.4 1.0
Acetone Ethylbenzene
4 pQpooOoOoO0o 0.9963 1.7 n.d. n.d. 2930 m-p-0000 0.9983 0.7 2.7 1.6
Dichloromethane m -,p -Xylene
5 l-0o0o0o00o0 0.9878 0.5 n.d. n.d. 31 o-0O0O0O 0.9975 0.2 1.0 0.8
1-Propanol o -Xylene
6 pDOoOoOOo 0.9906 1.6 Tr. Tr. 32 pooo 0.9972 0.5 32 2.7
Hexane Stylene
7 2400000000 0.9946 0.7 n.d. n.d. 33 «- 0ODOO 0.9953 1.9 343 34.1
2,4-Dimethylpentane o -Pinene
8 poooooooo 0.9907 1.3 4.4 6.0 34 goo 0.9960 0.4 21.9 13.9
Methyl ethyl ketone Decane
9 pDOoooo 0.9977 1.1 2.5 2.5 3536 m-p-0000000 0.9958 0.4 42 29
Ethylacetate m -,p -Ethyltoluene
10 gooooo 0.9976 1.1 Tr. Tr. 37 135000000000 0.9942 0.3 1.9 1.2
Chloroform 1,3,5-Trimethylbenzene
11 LLl-gpooooon 0.9977 23 n.d. n.d. 38 p- 000 0.9964 0.7 5.4 6.5
1,1,1-Trichloroethane f-Pinene
12 gooooo 0.9972 1.2 n.d. n.d. 39 o-0OO0OO0O0O 0.9943 0.3 2.0 1.3
Isooctane o -Ethyltoluene
13 1-00000 0.9921 2.0 5.0 4.6 40 124000000000 0.9942 0.8 4.8 32
1-Butanol 1,2,4-Trimethylbenzene
14 goooo 0.9977 1.7 Tr. n.d. 41 pgooo 0.9936 0.3 7.5 7.9
Carbontetrachloride Limonene
15 12-00000ooo 0.9913 0.5 n.d. n.d. 42 123-000000000 0.9948 0.2 1.6 1.1
1,2-Dichloroethane 1,2,3-Trimethylbenzene
16 gooO 0.9852 1.1 Tr. Tr. 43 p-00000DOO 0.9954 0.5 Tr. n.d.
Benzene p -Dichlorobenzene
17 gooo 0.9968 0.4 0.7 n.d. 44 pgooOoD 0.9963 0.6 16.9 10.5
Heptane Undecane
18 gooOoooooo 0.9944 0.7 n.d. n.d. 45 pgoooo 0.9931 0.6 21.7 25.6
Trichloroethylene Nonanal
19 12-0p000o0oo 0.9976 0.6 0.8 n.d. 46 1245-0000000000  0.9947 0.3 0.3 0.4
1,2-Dichloropropane 1,2,4,5-Tetramethylbenzene
20 poooOoOoOoooo 0.9998 0.7 n.d. n.d. 47 pooo 0.9958 0.3 10.0 5.7
Bromodichloromethane Dodecane
21 QgOoOoOoOOOOOOO  0.9964 0.7 Tr. Tr. 48 pgoOoOoOD 0.9926 2.6 17.0 16.9
Methyl isobutyl ketone Decanal
22 pOooo 0.9999 0.6 1.1 1.0 49 pgoooo 0.9951 1.3 10.0 6.5
Octane Tridecane
23 gooo 0.9998 0.3 11.9 11.9 50 gooooo 0.9960 1.1 11.0 8.5
Toluene Tetradecane
24 goooo 0.9953 0.4 33 2.2 51 pooooo 0.9973 0.9 7.5 5.6
Butylacetate Pentadecane
25 pOooOoOooOoOoDo 0.9999 1.1 n.d. n.d. 52 pooooo 0.9969 0.3 2.7 24
Tetrachloroethylene Hexadecane

1Do0o0ooooo3L000a0

1) Sampling volume was 3L.

20Tr.00000000Ond.: OD0D0OO
2) Tr.: Under quantitation limit. n.d.: Not detected.
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400 De Bortoli, M. et al.: Environment International, 15,

427-434 (1989).

50 De Bortoli, M. et al.: Indoor Air, 2, 216-224 (1992).
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