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Use of Mass Spectrometric Methods for Field Screening of VOC's

John C. Evans
Earth and Environmental Sciences Center
Pacific Northwest Laboratory
P.O. Box 999
Richland, WA 99352

ABSTRACT

While mass spectrometric (MS) methods of chemical analysis, particularly gas chromatography-
mass spectrometry (GC/MS), have been the mainstay of environmental organic analytical techniques in
the laboratory through the use of EPA and other standard methods, field implementation is relatively
rare. Instrumentation and methods now exist for utilizing MS and GC/MS techniques in the field for
analysis of VOC's in gas phase, aqueous, and soil media. Examples of field investigations utilizing HP
5971A and Viking SpectraTrak systems for analysis of VOC's in all three media will be presented.
Mass spectral methods were found to offer significant advantages in terms of speed of analysis and
reliability of compound identification over field gas chromatography (GC) methods while preserving
adequate levels of detection sensitivity. The soil method in particular provides a method for rapid in-
field analysis of methanol preserved samples thus minimizing the problem of volatiles loss which
typically occurs with routine use of the EPA methods and remote analysis. The high cost of MS
instrumentation remains a major obstacle to more widespread use.
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File
Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number

C: \HPCHEM\1\DATA\320720C.D

JCE

22 Jul 94 6:12 am using AcgMethod VOC
5971 - In '

320 Buliding on 7/20/94 at 1128

500 ul air HP

1

Abundance TIC: 320720C.D
360000 -

340000
320000@
300000%
zsooqoé
260000
240000 -
220000 5.00
200000 8.83 12.14
18000Qé
1eooooé
14oooéé
120000
100000 -
80000
sooooé
40000

20000

N IO VO L W i

" A i (3 A - . Apdangren b A
r i LR L L T lllil|l1l erllllillllllllTTl

LR} ' K-‘
Time--> 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00




File C: \HPCHEM\1\DATA\320720C.D

Operator JCE
Acquired 22 Jul 94 6:12 am using AcgMethod VOC
Instrument 5971 - In

Sample Name: 320 Buliding on 7/20/94 at 1128
Misc Info 500 ul air HP
Vial Number: 1

Abundance Ion 83.00 (82.70 to 83.70): 320720C.D

2600
2400;
2200€
2000;
Chloroform in lab facilify waste water at 32_ng/L

1800 -

1600 -

1400 -

1200 -
1000 -

800 -

600 -
400

200
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5 Component Mixture

§ Component Mixture - PCE, TCE

5§ Component Mixture -PCE

5§ Component Mixture - PCE, TCE,
CCl4, CHCI3, CH2CI2

5 Component Mixture - PCE, TCE, CCl4

7500

2500 {
7500

3500
1800

5500

RRSST A

TSN

L N




Direct Purge MS
Chloroform Calibration

Measured Value (ng/L)
10000 T -
rd
."'i/
.-""f
1000 —- Calibration Point yd
z'j//
//l
o
e
I"/
4
i
e
\ A4
100 - ./
S
d
s
//
s
//
/ -
i
10 ~F { i {
10 100 1000 10000

True Value (ng/L)




File
Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number:

C:\HPCHEM\1\DATA2\BO7D51M.D
JCE

24 Sep 93 12:34 pm using AcgMethod PURGESIM

5971 - In
BOD51 methanol

1

500{
450{
400{
350{
300{
250{
200%

150 4\

100 -

Ion 121.00 (120.70 to 121.70): BO7DS51M.D

-

152 KLg/Kg CCl4 in Hanford Sediment

Time-->

llllllllllllllllll‘llllllllllllrlll

0.50 1.00 1.50 2.00 2.50 3.00 3.50

4.00

4.50




Data File: C:\CHEMPC\DATA\SCONMS\RUN1.R\TAPWATER.D
Date Acquired: 19 Oct 94 9:16 am

Operator: JCE

Sample Name: PNL Sigma 5 Building Tapwater

Misc Info: 25 mL purged for 5 minutes onto Tenax trap
Abundance Ion 83.00: TAPWATER.D

2700{
2600{
2500{
2490{
2300{
2200{
2100{
2600{
1900{
1800{

1700 4

1600 -

llllllllllllllllllllllllllIlrlllf‘ﬁ]lrllllllllIIII

Time -> 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65




spoyjaw H5) pue S|\ usamiaq pooh sem juswaslby
uoljeuiweluo? |99 Ajuo pamoys sajdwes

(2°20S POYIoN Vd3) 99 desny-pue
-abind pue g\ Aq sisAjeue 10} }i|ds s}oel)xa [oueyiaN

plol} ul joueyiaw Yjim paasasaid sajdweg

dojs yoea je poa}oajjod sojdwes g 0} Z YUm 399} LLL
0} 9 woJ} Buibuels syydap [eo13iaA Je pajo9)joo sajdwes

J9|dwes jaiteq )|ds paulj-uexa]
ul palanodal sajdwes yyum ajbue aaibap-G{ Je paj|lig

punoub ui |99 suo} 000} ‘duoz
UoIJeUIWEBIUOD |I0S Y|DD Uogied ealy }SOM 002 P1ojueH
ul Buljjuap o1U0S JueUOSdY Aq pajo9joo sajdwes [10S

(sisAleuy |10S)
9|dwex3g uoneslddy

)
-
L
»
3
b
i
5

ey g e e
IS S



Relative Standard Deviation

CCl4 in Sediment at 299-W15-223
Relative Variability

100% —
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70%

60% -
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PPB CCI4 in Sediment

CCl4 in Sediment at Site 299-W15-223
Maximum Values Plotted

1400 —
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1000 -
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CCIl4 in Sediments at Site 299-W15-223

B MeOH GC
B meOH MS

1600

1400 -+

1200
1000
800 -
600 --
400
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200
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TCE Vapor Calibration
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File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

C:\HPCHEM\1\DATA\A995101C.D
JCE
27 Sep 94 4:33 pm using AcgMethod TCESIM

5971 - In

A9951-01 on 9/27/94 at 845
500 ul of soil gas

1

Abundancg
700%
650%
600 1
5505
500%
4sb€
4QO€
350€
300%
zsoé
200%
150%

100

Ion 132.00 (131.70 to 132.70): A995101C.D

3.2

337 PPBvV in soil ggs| = 6 Ltg/L in ground water

T 7
Time--> 3.00

T T T l 1] i T T I ) i T ) I ] ) T T 'I T L] ) T l ¥ T L)

3.20 3.30 3.40 3.50 3.60




File ¢ C:\HPCHEM\1\DATA\A995301C.D

Operator ¢ JCE

Acquired : 27 Sep 94 3:32 pm using AcgMethod TCESIM
Instrument : 5971 - In

Sample Name: A9953-01 on 9/27/94 at 955

Misc Info : 500 ul of soil gas

vVial Number: 1

Abundance Ion 132.00 (131.70 to 132.70): A995301C.D
3.42

100 -

99 4

98 - ¢
97 4
96 . 12 PPBv TCE in soil gas

95

94 { 5
93 4
92 A
91 A
90

89

88 -

87 A

s.uHA . N

82 -

81 -

80 LI RS DAL ERL A R LSRN R LARRCINE SN B BLEARE SRt S B I R R L R SR B B | DL L

Time--> 3.10 3.20 3.30 3.40 3.50 3.60 3.70 3.80

o
o
:3,\2'
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