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General Information General Information 
SyntecSyntec Spectras GC955 Series 600 Spectras GC955 Series 600 

BTEX AnalyzerBTEX Analyzer
�� Manufacturer: Manufacturer: SynspecSynspec

�� Located in the NetherlandsLocated in the Netherlands

�� US Distributor/Customer SupportUS Distributor/Customer Support
�� Wilbur Technical Services, LLC Wilbur Technical Services, LLC 

(NH)(NH)

�� Base unit cost ~ $35k  Base unit cost ~ $35k  

�� Burlington first ambient Burlington first ambient 
installation in USA installation in USA 
�� >800 Analyzers deployed in many >800 Analyzers deployed in many 

EU countries to meet ambient EU countries to meet ambient 
Benzene monitoring RequirementsBenzene monitoring Requirements

�� Computer controlledComputer controlled--embedded embedded 
PC running proprietary softwarePC running proprietary software
�� Windows NT, Windows NT, 40 Gigabyte HD40 Gigabyte HD

�� 10” integrated monitor10” integrated monitor

�� External keyboard & mouseExternal keyboard & mouse

�� Various communication/data Various communication/data 
options (USB, modem, options (USB, modem, ethernetethernet
etc..) etc..) 

�� PCPC--Anywhere Anywhere (remote control)(remote control)

�� Standard 19” rack mount/110vStandard 19” rack mount/110v



Design SpecificationsDesign Specifications
�� Specifically for ambient air measurement Specifically for ambient air measurement 

of benzene, toluene & of benzene, toluene & xylenesxylenes (others (others 
cpdscpds/configurations available)/configurations available)

�� Carrier gasCarrier gas-- NN2 2 
�� Ultra High Purity (Grade 5, 99.999%)  Ultra High Purity (Grade 5, 99.999%)  
�� 50 psig, 1.5 50 psig, 1.5 ccpmccpm

�� PreconcentratorPreconcentrator--TenaxTenax GR  GR  

�� 22--phase GC phase GC capilllarycapilllary column (in oven) column (in oven) 
�� ATAT--5, .32mm ID 5, .32mm ID 
�� 22--meter “stripper” column isolates BTEX meter “stripper” column isolates BTEX 

compoundscompounds
�� 1313--meter “analysis” column   meter “analysis” column   

�� PIDPID-- 10.6 10.6 eVeV, 50 µl measurement cell, 50 µl measurement cell

�� “Semi“Semi--continuous”; 15continuous”; 15--minute run time minute run time 

�� Analog or digital data optionsAnalog or digital data options

�� Range:  up to 300 Range:  up to 300 ppbvppbv

�� Synspec’sSynspec’s reported detection limitreported detection limit
�� benzene: 0.03 ppbv (0.1 µg/mbenzene: 0.03 ppbv (0.1 µg/m33))



Principles of OperationPrinciples of Operation

�� 2 main operating modes:2 main operating modes:

�� Sample InjectionSample Injection

�� Sampling/AnalysisSampling/Analysis

�� Design keysDesign keys

�� 1010--port valve, port valve, 

preconcentratorpreconcentrator and and 

sampling piston/cylinder  sampling piston/cylinder  

�� allows for simultaneous allows for simultaneous 

collection of next air collection of next air 

sample while analysis of sample while analysis of 

previous air sample is previous air sample is 

occurringoccurring



Sample Injection ModeSample Injection Mode

�� Sample collected on Sample collected on preconcentratorpreconcentrator during previous 15during previous 15--minute period is minute period is 
thermally desorbed into stripper column and then into analysis cthermally desorbed into stripper column and then into analysis columnolumn

�� Bypass pump operates for brief period before next sample collectBypass pump operates for brief period before next sample collectionion
�� Flush sample piston/cylinder and SS sample inlet line Flush sample piston/cylinder and SS sample inlet line 

�� provide fresh air sample to “T” at back of analyzerprovide fresh air sample to “T” at back of analyzer



Sampling/Analysis Mode Sampling/Analysis Mode 

�� During each 15During each 15--minute run….minute run….
�� Sampling cylinder/piston draws Sampling cylinder/piston draws 

total ~35 cc of ambient air sample total ~35 cc of ambient air sample 
through through preconcentratorpreconcentrator at set at set 
intervals intervals 

�� ~150 cc total during 15~150 cc total during 15--minute minute 
cyclecycle

�� Once BTEX Once BTEX cpdscpds make it thru make it thru 
stripper column (after injection stripper column (after injection 
mode)……mode)……
�� 1010--port valve switches and back port valve switches and back 

flushes remaining flushes remaining VOCsVOCs from from 
stripper column…..stripper column…..

�� While BTEX compounds continue While BTEX compounds continue 
on thru analysis column to the PID on thru analysis column to the PID 
for measurement at specific for measurement at specific 
retention timesretention times



InstallationInstallation

�� Rack mounted in  Rack mounted in  
monitoring trailer monitoring trailer 

�� Connected to common Connected to common 
glass manifold glass manifold 
�� 1/8” SS tubing1/8” SS tubing

�� 2µ sintered SS inlet filter 2µ sintered SS inlet filter 

�� 3 Channel analog output 3 Channel analog output 
connected to ESC data connected to ESC data 
loggerlogger

�� Internet connection via Internet connection via 

dedicated DSL line dedicated DSL line 

�� Allows offsite Allows offsite 

communication, data communication, data 

review/downloadreview/download

�� Remote control via PCRemote control via PC--

anywhereanywhere

�� LAN connection with LAN connection with 

trailer PCtrailer PC



OperationOperation
�� Analyzer is preAnalyzer is pre--configured at configured at 
factory for application/methodfactory for application/method

�� Run time, retention times, GC Run time, retention times, GC 
oven program, carrier gas flow, oven program, carrier gas flow, 
peak integration style etc…. peak integration style etc…. 

�� Easy to operate: Easy to operate: 
�� GC955 autoGC955 auto--starts run on powerstarts run on power--
upup

�� Windows/menuWindows/menu--based operationbased operation

�� Main run window indicates Main run window indicates 
chromatographic results for chromatographic results for 
current runcurrent run

�� Retention times, conc., peak area Retention times, conc., peak area 

�� Also displays realAlso displays real--time operating time operating 
parameters at bottom  parameters at bottom  

�� NN22 Flow & pressure, Flow & pressure, 
preconcentratorpreconcentrator & oven temp, & oven temp, 
PID, sample pressure PID, sample pressure 

�� PullPull--down menus provides access down menus provides access 
to:to:

�� Calibration resultsCalibration results

�� Operational stateOperational state

�� Configuration settingsConfiguration settings



CalibrationCalibration

�� BTEX cylinder gas: 1ppmv BTEX cylinder gas: 1ppmv ––
Spectra GasSpectra Gas

�� Onsite Zero Air Onsite Zero Air System:System:TEITEI
Model 111Model 111

�� Diluter:Diluter:EnvironicsEnvironics Model 6103 Model 6103 
(trace level)(trace level)

�� 00--10 sccm gas MFC; 010 sccm gas MFC; 0--20 20 
lpmlpm Air MFCAir MFC

�� Desired Range: 0Desired Range: 0--5 5 ppbvppbv
�� Software has integrated Software has integrated 
calibration “mode” calibration “mode” 

�� results are stored and results are stored and 
used to calculate current used to calculate current 
calibration relationship for calibration relationship for 
each VOC each VOC 

�� Linear and nonLinear and non--linear linear 
regression options regression options 
availableavailable

�� Software has optional Software has optional 
“auto“auto--linearization” linearization” 
function for addressing function for addressing 
nonnon--linear PID response at linear PID response at 
lower levels.lower levels.

�� Retention times Retention times 
verified/editedverified/edited



Benzene CalibrationBenzene Calibration

�� 66--point calibrationpoint calibration
�� ppbv input levels 0.1, 0.25, 0.5, 1, 2, 4ppbv input levels 0.1, 0.25, 0.5, 1, 2, 4

�� Multiple 15Multiple 15--minute runs at each input level incorporated into curve minute runs at each input level incorporated into curve 

�� NonNon--linear option used as best fit for desired range and accuracy atlinear option used as best fit for desired range and accuracy at low low 
level (autolevel (auto--linearization for PID not activated at this time) linearization for PID not activated at this time) 
�� RR22=0.9993=0.9993

�� yy--intercept becomes lowest reportable level (0.13 intercept becomes lowest reportable level (0.13 ppbvppbv ≈ lowest ≈ lowest calibrantcalibrant)  )  



Data HandlingData Handling

�� GC run time is synchronized with 15GC run time is synchronized with 15--min computer clock intervals min computer clock intervals 
(optional)(optional)

�� Chromatogram results from each 15Chromatogram results from each 15--minute sample run saved to minute sample run saved to 
unique data file unique data file 
�� Saved files can be loaded and reviewed in main screen for reviewSaved files can be loaded and reviewed in main screen for review and and 
final validation  final validation  

�� ppbv results for each 15ppbv results for each 15--minute sample are written to a text fileminute sample are written to a text file
�� Each text file contains 1 month of dataEach text file contains 1 month of data

�� also contains RT and peak area also contains RT and peak area 

�� Text file is retrieved using PCText file is retrieved using PC--Anywhere Anywhere 
�� Other options are flash drive or FTP from trailer LANOther options are flash drive or FTP from trailer LAN

�� Text file imported to Text file imported to EXCEL EXCEL and and ACCESSACCESS for review, processing, for review, processing, 
validation etc…..validation etc…..
�� 1515--min values used to generate valid 1min values used to generate valid 1--hour averages hour averages 

�� 75% data averaging rule used (minimum of 3, 1575% data averaging rule used (minimum of 3, 15--min. values) min. values) 

�� Analog output to ESC Analog output to ESC dataloggerdatalogger provides external backup DAS provides external backup DAS 
option (limited to 3 compounds)option (limited to 3 compounds)
�� Provides real time access via network and additional flagging caProvides real time access via network and additional flagging capability   pability   



Synspec GC955 Benzene vs. Toluene 
Burlington 1-hour Avgs. from 6/20/07-8/31/07 

(ppbv, n=1544)
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Data ValidationData Validation
�� Daily review of hourly averages in Daily review of hourly averages in 

ESCESC
�� Verify flags for Verify flags for maintmaint./auditing./auditing

�� Assess data Assess data representativenessrepresentativeness

�� Investigate missing, suspect or Investigate missing, suspect or 
elevated valueselevated values

�� Review audit field sheets for  Review audit field sheets for  
performance w/in performance w/in DQOsDQOs

�� Text file of 15Text file of 15--min results min results 
reviewed and download to reviewed and download to 
Excel/Access for:Excel/Access for:
�� processing, further review, processing, further review, 

flagging, generation of 1flagging, generation of 1--hour hour 
avgsavgs., validation., validation

�� Review chromatograms of Review chromatograms of 
randomly selected runs and ones randomly selected runs and ones 
for suspect or elevated valuesfor suspect or elevated values
�� Verify retention time, peak area, Verify retention time, peak area, 

concentrationconcentration

�� Review results graphically Review results graphically 
�� Time series, Fingerprint plotsTime series, Fingerprint plots

�� Scatter Plot of benzene/tolueneScatter Plot of benzene/toluene

ratios for review of suspect ratios for review of suspect 
values: values: 

Further 
review 
necessary; 
Valid?



Quality AssuranceQuality Assurance

�� QAPP approved by EPAQAPP approved by EPA--New EnglandNew England

�� Weekly precision audit Weekly precision audit 
�� MidMid--range input level; DQO +/range input level; DQO +/--15% 15% 

�� Monthly zero/span checkMonthly zero/span check
�� 8080--100% of range input level; warning:+/100% of range input level; warning:+/--10%, control:+/10%, control:+/--20%   20%   

�� Zero: ≤ lowest reporting limit (yZero: ≤ lowest reporting limit (y--intercept)intercept)

�� Biannual accuracy audit (second source standard)Biannual accuracy audit (second source standard)
�� Multiple midMultiple mid--range inputs; DQO +/range inputs; DQO +/--20% 20% 

�� Data captureData capture
�� Quarterly DQO: 75%Quarterly DQO: 75%



Quality Assurance ResultsQuality Assurance Results
(6/20/07(6/20/07-- 8/31/07)8/31/07)

Currently, Currently, DQO’sDQO’s Are Being MetAre Being Met

Mean precision Mean precision 
error:error:

�� Benzene=Benzene=--6.5%6.5%

�� Toluene=Toluene=--2.5%2.5%

Data CaptureData Capture

�� 1515--minute minute ≈87%≈87%

Synspec GC955 BTEX Analyzer
Precision Results  

June-August 2007 
(%  error @ 2 ppbv input level)
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Benzene & TolueneBenzene & Toluene

11--hour Averages*hour Averages*

6/20/076/20/07--8/31/078/31/07

Burlington Benzene and Toluene 1-hour Avgs. 
from 6/20/07- 8/31/07 (ug/M3)
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* * final review/validation pending; 1final review/validation pending; 1--hour averages only flagged for missing and audit/maintenance perhour averages only flagged for missing and audit/maintenance periodsiods



One week in August with confirmed One week in August with confirmed 

gasoline delivery near sitegasoline delivery near site

Burlington Benzene and Toluene 1-hour Avgs. 
from 8/26/07- 8/31/07 (ug/M3)
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�� Similar period in Similar period in 
September with September with 
confirmed gasoline confirmed gasoline 
delivery near sitedelivery near site

�� Visual confirmation of Visual confirmation of 
tanker delivery from onsite tanker delivery from onsite 
video camvideo cam

�� Pollution rose confirming Pollution rose confirming 
S/SSE winds during highest S/SSE winds during highest 
valuesvalues

�� Benzene time series (ESC) Benzene time series (ESC) 
showing elevated levels for showing elevated levels for 
Hr 0300Hr 0300--04000400



Burlington BTEX Results vs. TOBurlington BTEX Results vs. TO--15 canisters15 canisters
(Comparison of 24(Comparison of 24--hour Averages for Benzene and Toluene)hour Averages for Benzene and Toluene)

*BTEX 24*BTEX 24--hr averages based on mean of 96 separate 15hr averages based on mean of 96 separate 15--minute values for each dayminute values for each day
*TO*TO--15 results based on analysis of 2415 results based on analysis of 24--hour integrated wholehour integrated whole--air canister sampleair canister sample

Comparison of GC955 BTEX Results to TO-15 Canisters 
Benzene & Toluene 24-hour Averages, Burlington VT (ppbv)
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““Bumps in the Road”Bumps in the Road”
�� Computer/hardware issuesComputer/hardware issues

�� Computer reboots periodicallyComputer reboots periodically

�� GC955 Analyzer occasionally GC955 Analyzer occasionally 
lockslocks--up due to a Windows up due to a Windows 
error error 

�� Can create large missing data Can create large missing data 
periodsperiods

�� Still under investigation; Still under investigation; 
computer replacement computer replacement 
consideredconsidered

�� Analog output only provides Analog output only provides 
for 3 channels for 3 channels 

�� Calibration/audit limitationsCalibration/audit limitations
�� 00--10 10 ccpmccpm MFC a necessityMFC a necessity

�� Canisters not viable optionCanisters not viable option

�� TedlarTedlar bags ok, not preferred bags ok, not preferred 
optionoption

�� BTEX software issuesBTEX software issues

�� European date format in data European date format in data 
text file requires additional text file requires additional 
post processingpost processing

�� Chromatogram requires Chromatogram requires 
SynspecSynspec software to review software to review 
and is not a permanent record and is not a permanent record 
of results for ppbv value of results for ppbv value 

�� Communication/Customer Communication/Customer 
SupportSupport

�� Some difficulty/delays dealing Some difficulty/delays dealing 
with the Netherlands with the Netherlands 
regarding timely corrective regarding timely corrective 
actions and answers actions and answers 



Thank you!Thank you!

�� Jenny Jenny BerschlingBerschling (Vermont APCD/DEC Lab)(Vermont APCD/DEC Lab)

�� John Simone John Simone (Vermont APCD)(Vermont APCD)

�� John Wilbur (Wilbur Technical Services)John Wilbur (Wilbur Technical Services)

�� For all their effort and invaluable assistance with this For all their effort and invaluable assistance with this 

projectproject



Contact InformationContact Information
�� Note:  Note:  SynspecSynspec will be in the U.S. next month: will be in the U.S. next month: 

What:What: North American Technical Training SessionNorth American Technical Training Session

When: When: November 7November 7--9, 20079, 2007

Where: Where: Sheraton in Braintree, MassachusettsSheraton in Braintree, Massachusetts

Contact:Contact: Wilbur Technical ServicesWilbur Technical Services

�� Wilbur Technical Services, LLC Wilbur Technical Services, LLC 

�� John Wilbur (603) 880John Wilbur (603) 880--71007100

�� SynspecSynspec

�� Michael Michael RijpkemaRijpkema,  ,  WouterWouter LautenbachLautenbach

�� Website: Website: www.synspec.nlwww.synspec.nl

�� Phone: (011) 31 50 526 6454  (+6 hours) Phone: (011) 31 50 526 6454  (+6 hours) 

�� Robert Robert LacailladeLacaillade,  Vermont APCD,  Vermont APCD
�� Email: Email: robert.lacaillade@state.vt.usrobert.lacaillade@state.vt.us

�� (802) 241(802) 241--38403840


