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Chromatography and Mass Spectrometry                                        
GC/MS Application Note #9197 
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Figure 1: Finnigan TRACE DSQ Bent-Optics Quadrupole 

Application Note: 
AN 9197  

Key Words 
 
• Environmental 

• TRACE DSQ 

• VOAs 

• EPA 524.2 

• Volatiles 

Ion Volume

Lens 
Stack

Pre-filter

Mass Analyzer

Conversion Dynode

Detector

 �
��
�
�����
���
��������#� 
�����
�
������ (,��
�

0
�

��0
:<(��	��4$7=����:�24��


��7$4�������������
����
��
������������#�������������$�>�����������

���

�����
���$�$��������� �
����
����
�������
�����
���
���(


���
��,
����
�
�
�
��
����
�
���������������

�
����
���
(

��������
���#
���,����
�������������#
��#
���$����
�
�

�����
���$�$��������� ����,
�
� �
���
����
���
��
������

�#
���
��
���
��,�
�
���#
��

��
���������

��#��
���� �$��

��

�������

���������
��#�
�
�,�������
�
���
��:�����

���
�
�
����#�
�$�&����������#��
���� �����
:�
������24������

�"+���������
������
����
�
��

���������� �

������,
�

���
�

����
�
�
��#��
��
�
�
��#�
�
�
�#
������
��
���$��

��
����#�


��������������� �#
�����
�����74�����

��

�������������!��"����#�
$��?�������
������
����������

 ����
.���
�������
#���
�������
�
�
�����
��
�������
�$���

�

Methods  
��
����
���
�
����

�� ������#���
�����
�
��0�*%/��

)*�>�
��� �
�����#��
+�#��
�
�����-
�
�������7444�@1��


�
�
����������
���#�
����
���� ����
����
��5�1'*8��������

	�����


�<���

����
�
��
�
��
�����6744�1���
��������#�

����������*�0A�6444����,��
�
��#$����
��	�� ���


��
������*������������
�����
�
�%1�����
�'��
� ���

��
��
���


�
�
�
���������

��������A'A�5'����
�28$���
�

��
�� ���#�������
�������!4�B*�
��264�B*$����
���

�(

�����
������� ����#��
����
���
��������
�!�##,�,��
�
�

�
������.��

��C4���
����#�
�$����
���
�� ���#���(


��
��������
�
��
 �%�����"�,/�'�����#�����
$�������

#�����
�������
��
�
������ ���������������
��������

 �

�
��
�
����
���
�
����D������
���E�������
���
#��
(

����������������#�
�
������#�
;�

�

&��
����*���,��
����0
#��
��*��
���
��*���,��
����0
(

#��
��&�

�����	
�������	�������0
#��
�����
�0
#��
��

����
�
�
����0
#��
��A�����0
#��
��	������

�0
���
���

0
#��
����
��:�	#��
���
��:�	#��
���#����

�0
���
���

0
#��
���

����������
����0
#��
�������

�����


�(


����"���
�0
#��
$�



page 2 of 8 
page 2 of 4 

Results  
	���
�
�
�����������������
��
����������

���
��
��
���
��
��
�
����
���
�
�

�

���� ����
����
�����������


������#�
$���
��
�
�
�����
������

�
���
���
�����
�
��0�*%��	���
�
�

������
����#�
������
��
������
��
�

���
�
�����
��
�
��

�����#��

�������(

�,�
� �
��
�
�0
:(��	�4$7=�����$�$�

:�24��


������
�������� �
����
���(

�
���
�
������������57$4�������8$�����

!��"����#�
� �����
�����

������2!�

�"�
��#�����
�,



��#��
�
����������


�
�#�������������������
�
���.����
��


�
�����#���
��������
�
�#���
����
$�

��
��
��
������
��

�#
��
��
� ���

!4�B*�����
�
�64+7��#��
�����34�B*�����


�
�244+7��#��
$���
���
����)*�����
�


��
� ���76�����

�$���
����
������

�


��

���
�74�����

�$��&�����
��
��

 ��
��
�
�������������
����
�
�

�

�����������
���#��
���� �����,
�

��
�$����
���������� ��������#
�(

����
���
����#��
���� ����244��"+����

 �
��
�
��


�
���)�����
�2�5'����
�6�

���#��
�38$����
����
������
��

�#
��(


��
� ����� 
�
��
��34B*�
������#
��


�
�����
���:����
��5'����
�38$��

������!��"����#�
�����������(��

���

 �

�� ����#��
���
�������������
�(


��
�����
����� �
�
����
��� �������

����
����
�
��	��������4$3�
���������

34�F�+"�5	#��
�64+78�����4$3�
��244�

##,�5�	#��
�244+78������,�
�7����#��
�

6$����
��
���
���
�����
�
����
���
�
�

 ����


����
��,�����
����
�
�
����


�
�#�
���������

�����


�
����

"���
�5��"8��������
��
#����

������

�
�4$2�##,�5	#��
�64+78������� �����

��,�
�2$���

Instrument Parameters: 

Finnigan TRACE DSQ Mass Spectrometer:
Tune: Classical Tune
Lens 1: -25 volts, Lens 2: -6.8 volts, Lens 3: -25 volts, Pre-filter Offset: -4.3 
Electron Lens: 15.0, Electron Energy: -70 volts, Emission Current: 100 microamps
Resolution Factors:
1 Start Mass 1.0 Ion Offset: 3.9 Resolution Factor: 1.8
2 Start Mass 1050 ion Offset: 3.4 Resolution Factor: 2.8
Scaling Factors:
Start Mass: 35 Start Scale: 1000 End Scale: 1000
Start Mass: 169 Start Scale: 700 End Scale: 700
Acquisition Time: GC Run Time, Acq Threshold: 0
Source Temperature: 200 °C
Segment 1:
Start Time: 0.0 minutesc
Detector Gain: 1.0 x 105 (941 volts) Split Flow of 30 mL/min
Detector Gain: 2.0 x 105 (1000 volts)
Scan Event 1:
Scan Rate: 854.2 scans/sec or 0.29 sec/scan, Mass Defect; 0
Scan Mode: Full Scan First Mass: 35 Last Mass: 260

TRACE GC:
Oven: 50 °C, 4 min; 18 °C/min, 100 °C, 0 min, 40 °C/min; 230 °C, 3min. (Split Flow: 30 mL/min)
Oven: 40 °C, 4 min; 18 °C/min, 100 °C, 0 min, 40 °C/min; 230 °C, 3min. (Split Flow: 200 mL/min)
Carrier Gas: 25 psi constant pressure
Split Flow: 30 mL/min (0.4 to 40 ppb) or 200 mL/min (0.4 to 200 ppb)
Inlet: 150 °C, Transfer line: 230 °C
Column: Restek Rtx®-VMS 0.18 mm x 20 meter, 1.0 micron film

Tekmar 3100 Purge and Trap Concentrator:
Trap: VOCARB 3000, Sample Size: 5 mL
Purge Flow: 40 mL/min, Purge 11 min., Dry Purge 2 min.
Transfer line Temperature: 150 °C, MCS Line Temperature: 40 °C
GC Start:Start at Desorb, Desorb Preheat Temperature: 245 °C, Desorb: 250 °C, Desorb 4 min. 
Bake: 260 °C, Bake 6 min, MCS Bake Temperature: 300 °C

Figure 2: BFB Tune Report from EnviroLab Forms 

m/z
 50
 75
 95
 96
 173
 174
 175
 176
 177

De termined Base Peak:  95 m/z   

95 to 101% of m/z 174 98.8 PASS
5 to 9% of m/z 176 5.8 PASS

50 to 100% of m/z 95 72.6 PASS
5 to 9% of m/z 174 7.4 PASS

5 to 9% of m/z 95 6.3 PASS
0 to 2% of m/z 174 1.4 PASS

Base peak Base Peak 100.0 PASS

15 to 40% o f m/z 95 25.4 PASS
30 to 80% o f m/z 95 63.5 PASS

Mass Spectrum taken at 8.34 m inutes.

Co mm ents  

  Ion A bundance Criteria % Relative Abun dance Pass/Fail

Operator ID:  

Da ta Files:   C:\X calibur\data\DSQ 524Rev4\BLK
Acquisition Da te(s):  5/21/2003 10 :27:27 AM
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Table 2: MDLs (µg/L) at 0.2 ppb Split 30/1 

Split 30/1Split 30/1Split 30/1Split 30/1    MDLMDLMDLMDL    
dichlorodifluoromethane 0.049 
chloromethane 0.033 
vinylchloride 0.045 
bromethane 0.116 
chlorethane 0.057 
trichlorofluoromethane 0.084 
diethylether 0.046 
1,1-dichloroethylene 0.055 
carbondisulfide 0.055 
iodomethane 0.071 
allyl_chloride 0.070 
methylene_chloride 0.092 
acetone 0.864 
trans1,2-dichloroethylene 0.082 
MTBE 0.045 
1,1-dichloroethane 0.047 
acrylonitrile 0.105 
2,2-dichloropropane 0.198 
bromochloromethane 0.064 
chloroform 0.053 
methylacrylate 0.068 
carbon_tetrachloride 0.040 
THF 0.751 
1,1,1-trichloroethane 0.059 
2-butanone 0.360 
1,1-dichloropropylene 0.103 
1-chlorobutane 0.049 
benzene 0.050 
methacrylonitrile 0.143 
1,2-dichloroethane 0.029 
fluorobenzene 6.35%RSD 
trichloroethylene 0.070 
dibromomethane 0.065 
1,2-dichloropropane 0.194 
bromodichloromethane 0.048 
methylmethacrylate 0.038 
toluene 0.039 
2-nitropropane 0.073 
tetrachloroethylene 0.041 
4-methyl-2-pentanone 0.136 
1,1,2-trichloroethane 0.036 
ethylmethacrylate 0.031 
dibromochloromethane 0.034 
1,3-dichloropropane 0.037 
1,2-dibromoethane 0.034 
2-hexanone 0.116 
chlorobenzene 0.034 
ethylbenzene 0.035 
1,1,1,2-tetrachloroethane 0.045 
m+p-xylene 0.038 
o-xylene 0.046 
styrene 0.033 
bromoform 0.043 
isopropylbenzene 0.037 
BFB 0.368 
bromobenzene 0.031 
n-propylbenzene 0.039 
1,1,2,2-tetrachloroethane 0.027 
2-chlorotoluene 0.049 
1,3,5-trimethylbenzene 0.037 
1,2,3-trichloropropane 0.028 
trans-1,4-dichloro-2-butene 0.033 
4-chlorotoluene 0.047 
tert-butylbenzene 0.039 
1,2,4-trimethylbenzene 0.033 
sec-butylbenzene 0.040 
p-isopropyltoluene 0.039 
1,3-dichlorobenzene 0.033 
1,4-dichlorobenzene 0.038 
n-butylbenzene 0.049 
hexachloroethane 0.035 
1,2-dichlorobenzene 0.034 
1,2-dibromo-3-chloropropane 0.046 
nitrobenzene 0.193 
hexachlorobutadiene 0.050 
1,2,4-trichlorobenzene 0.054 
naphthalene 0.042 
1,2,3-trichlorobenzene 0.040 

    Split 30/1Split 30/1Split 30/1Split 30/1        Split 200/1Split 200/1Split 200/1Split 200/1        
 RRF %RSD RRF %RSD 
 dichlorodifluoromethane 0.075 6.6 0.395 9.5 
 chloromethane 0.159 12.2 0.481 11.5 
 vinylchloride 0.195 7.3 0.561 8.6 
 bromethane 0.098 14.8 0.150 12.8 
 chlorethane 0.140 5.3 0.217 6.3 
 trichlorofluoromethane 0.264 8.9 0.497 3.4 
 diethylether 0.241 8.0 0.360 8.0 
 1,1-dichloroethylene 0.199 7.4 0.367 5.2 
 carbondisulfide 1.048 5.1 1.239 6.0 
 iodomethane 0.235 18.3 0.132 32.4 
 allyl_chloride 0.153 5.4 0.116 21.3 
 methylene_chloride 0.324 22.5 1.060 6.5 
 acetone 1.722 139.6 0.683 143.0 
 trans1,2-dichloroethylene 0.238 4.8 1.261 3.8 
 MTBE 0.922 5.3 1.225 8.5 
 1,1-dichloroethane 0.476 5.6 0.625 10.5 
 acrylonitrile 0.096 4.1 0.139 3.8 
 cis_1,2_dichloroethylene 0.259 5.1 1.290 5.0 
 2,2-dichloropropane 0.354 5.5 0.625 10.5 
 bromochloromethane 0.118 4.9 0.141 6.1 
 chloroform 0.458 5.2 0.718 5.9 
 methylacrylate 0.223 9.1 0.277 27.0 
 carbon_tetrachloride 0.287 6.1 0.542 7.2 
 THF 0.174 85.7 0.133 13.5 
 1,1,1-trichloroethane 0.305 3.9 1.103 5.7 
dibromofluoromethane*   0.418 5.2 
 2-butanone 0.144 27.0 0.187 9.1 
 1,1-dichloropropylene 0.379 6.4 0.987 6.5 
 1-chlorobutane 0.439 5.1 0.839 7.7 
 benzene 1.252 4.2 1.917 3.1 
 methacrylonitrile 0.130 5.1 0.263 11.4 
 1,2-dichloroethane 0.358 6.3 0.372 7.4 
 trichloroethylene 0.227 5.1 0.476 3.1 
 dibromomethane 0.147 6.0 0.236 7.7 
 1,2-dichloropropane 0.283 6.1 0.255 4.4 
 bromodichloromethane 0.333 3.5 0.317 6.2 
 methylmethacrylate 0.183 5.9 0.167 12.7 
cis-1,3-dichloropropene   0.089 13.0 
toluene-d8*   1.035 1.9 
 toluene 0.588 3.6 1.932 14.7 
1,1-dichloropropanone   0.034 17.7 
 2-nitropropane 0.090 7.5   
 tetrachloroethylene 0.493 6.9 0.439 6.4 
 4-methyl-2-pentanone 0.148 3.6 0.137 42.2 
trans-1,3-dichloropropene   0.611 15.5 
 1,1,2-trichloroethane 0.200 4.9 0.57 5.6 
 ethylmethacrylate 0.335 6.3 0.23 17.5 
 dibromochloromethane 0.205 7.5 0.25 9.9 
 1,3-dichloropropane 0.416 4.6 0.53 5.4 
 1,2-dibromoethane 0.196 4.4 0.2 9.9 
 2-hexanone 0.126 11.2 0.16 9.8 
 chlorobenzene 0.632 3.6 0.9 4.3 
 ethylbenzene 1.023 3.0 1.89 7.4 
 1,1,1,2-tetrachloroethane 0.227 5.2 0.3 6.4 
 m+p-xylene 0.788 3.1 1.72 3.8 
 o-xylene 0.370 3.6 1.68 5.3 
 styrene 0.626 5.1 0.89 10.9 
 bromoform 0.122 6.9 0.14 12.3 
 isopropylbenzene 0.927 2.3 1.8 6.6 
 BFB* 0.233 4.1 0.47 2.2 
 bromobenzene 0.263 3.3 0.36 8.1 
 n-propylbenzene 1.019 3.8 1.58 5.9 
 1,1,2,2-tetrachloroethane 0.290 4.0 0.33 4.2 
 2-chlorotoluene 0.666 3.8 0.35 4.5 
 1,2,3-trichloropropane 0.258 8.2 0.29 4.8 
 1,3,5-trimethylbenzene 0.671 3.2 1.76 6.4 
 trans-1,4-dichloro-2-butene 0.070 6.3 0.13 20.5 
 4-chlorotoluene 0.604 3.6 0.37 5.9 
 tert-butylbenzene 0.637 4.2 1.06 3.2 
 1,2,4-trimethylbenzene 0.664 3.7 1.07 6.2 
 sec-butylbenzene 0.891 3.3 1.49 4.8 
 p-isopropyltoluene 0.744 4.1 0.39 5.8 
 1,3-dichlorobenzene 0.505 4.6 2.47 5.4 
 1,4-dichlorobenzene 0.516 5.0 2.76 13.5 
 n-butylbenzene 0.652 3.2 3.74 5.8 
 hexachloroethane 0.149 5.4 0.35 18.7 
 1,2-dichlorobenzene 0.464 3.8 2.33 4.7 
1,2-dibromo-3-chloropropane 0.042 7.5 0.47 10.6 
 nitrobenzene 0.018 13.5 0.11 4.9 
 hexachlorobutadiene 0.055 7.9 0.56 16.6 
 1,2,4-trichlorobenzene 0.147 8.5 1.09 15.6 
 naphthalene 0.492 5.2 4.27 14.7 
 1,2,3-trichlorobenzene 0.136 9.0 1.07 19.6 
* Surrogate     
Fluorobenzene 9.5 %RSD    
pentafluorobenzene   6.7% RSD  
chlorobenzene-d5   5.4 %RSD  
1,4-difluorobenzene   4.0 %RSD  
1,4-difluorobenzene-d4   4.5 %RSD  

Table 1: Calibration Curve (0.4-40 ppb) Split 30/1 and (0.4 ppb – 200 ppb) Split 200/1 
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Figure 4: Extracted Ion Profile for first six gases (0.4 ppb) Split Flow 200 mL/min 
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Thermo Electron Corporation 
has direct subsidiary offices in 
North America, Europe, and 
Japan. To complement these 
direct  subsidiaries, we maintain 
a network of representative 
organization throughout the 
world. Use this reference list or 
visit our Web site to locate the 
representative nearest you.  
 

Australia                       
Tel. (61) 2 9898  9000 

Austria                           
Tel. (43) 1 333 50340 

Belgium                         
Tel. (32) 010 450025 

Canada                            
Tel. (905) 712 2258 

Canada only                        
Tel. (800) 721 4260 

Central and South 
America                            
Tel. (01) 512 2511503 

France                            
Tel. (33) 16 0924 800 

Germany                         
Tel. (49) 6103 4080 

Italy                           
Tel. (39) 02 950 591 

Japan                               
Tel. (81) 45 453 9100 

The Netherlands                
Tel. (31) 765 411 800 

People’s Republic of 
China                                
Tel. (86) 10 6621 0839 

Singapore               
(SEA Head Office)                       
Tel. (65) 6 464 6302 

Spain                                  
Tel. (34) 91 657 4930 

Sweden                            
Tel. (46) 8 556 468 00  

Switzerland                  
Tel. (41) 732 31 31 

United Kingdom             
Tel. (44) 1 442 233555 

United States               
Tel. (01) 800 532 4752 

 

 
©2003 Thermo Electron Corp.  
All rights reserved worldwide. 
We make no warranties, 
expressed or implied, in         
this product summary, and  
information is subject to change 
without notice. All product and 
company names are property of 
their respective owners. 
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Figure 3: Total Ion Chromatogram for (a) 1.0 ppb and (b) 200 ppb of 
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