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Ultrafast GC-HPMS Technology
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// Fast Gas Chromatography

• Resistively heated SilcoSteel capillary columns
• Ultrafast heating (5oC/sec) & rapid cooling
• Retention times in seconds (0.06% RSD)
• Low power (<400W)
• Easy to exchange modules

Resolution

Time

Loading
Conventional GC
60m x 0.25um 
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Conventional GC
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//

Patented ion trap technology 
makes for dramatic size, 

weight, & power reduction

G908 eliminates need for outer space vacuum
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// Measurement of Hydrocarbons in Process Streams
Conventional GC-MS has an absolute requirement for continuous high vacuum (0.0001 Torr) to 
ensure suitable mean-free path - average distance a particle travels between collisions with 
other particles

Atmospheric pressure (760 torr):  ~ 100 nm
Low vacuum 1 torr: ~1 mm
Medium vacuum (1e-3 torr)   ~ 10 cm
High vacuum  1e-6 torr: 100 m
Ultra high vacuum 1 e-12 torr: 100 km
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// Breaking Free with High Pressure MS

The G908 HPMS requires only a miniature, on-board scroll pump to operate.

1 Torr = 1mmHg
1 Atm = 760mmHg

1- 8  torr< 0.0001 torr

Conventional MS has an absolute requirement for continuous high vacuum
Sea 

Level

Power and Maintenance Requirements Low

Outer 
Space
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// Going Micro with High Pressure Mass Spectrometry

‘All-in-one’ HPMS Concept 
integrates all three MS elements…..

• Ion Source -Glow Discharge

• Ion Trap – 3D Microscale

• Detector – Faraday plate

….into a single Compact Core (1”x1”x1”) designed to be easily 
exchangeable and/or cleaned by operators
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// GC-MS vs GC-HPMS

Commercial SQ

HPMS

Conditions
• Multi component 8015C mixture 
• HP-5ms, 30m, 0.25 mm I.D., 0.25 µm film
• 1.5 mL/min UHP Helium 
• 100:1 split for all injections presented
• MS operation at 4 Torr
• MS acquisition at 5 Hz
• 10ng on column

78

• GDI equivalent to CI or soft ionization
• Spectra differ from EI NIST 
• High trap pressure (1-4 Torr) can produce Reactive Ion Products (RIP) 
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// User serviceable modules
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// Start with Manual Injection, Upgrade to Automation
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// JetStream Software – Designed around Workflow

• Uncluttered User Interfaces

• All-in-one data file format (SQL)

• Unified data channel processing

• For Operators & Analytical Chemists

“Less is More”
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// JetStream Software – Designed around Workflow
• All-in-one data file structure

• SQL – raw data, results, method, calibration, 
metadata

• Single button operation
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// JetStream – Mass Axis Calibration Report
• Standardized MassCal Test Mixtures supplied with G908 System
• Single Injection with automated results calculation and Pass/Fail Report
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// JetStream – Component Calibration
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// JetStream Output – Reporting, Export and PostRun
Template driven multi-channel JS report Data export

• CSV
• ASCII
• XML

Postrun .exe for 3rd party plug-in applications
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// G908 Ultrafast GC-HPMS
S/SL Inlet

FID

Heated 
Transfe
r Line

He/H2
Carrier

Single Board PC

PCTM 
MXT-624 

8m, 
0.32mm, 

1um

Isothermal Inlet 
Oven

Compact 
Core & 
Heated 

Manifold

HPMS

Technology High Pressure Mass 
(HPMS)

Size 43 x 28 x 30cm (17.25 x 10.5 x 
in)

Weight 12.3kg (28lbs)

Power Requirements 24VDC from external power 
100-240VAC 50/60Hz 

Power Consumption
Startup      220W
Maximum 350-480W Config
Dependent 

Operating Temperature 0-40oC  (32-104oF)
Mass Spectrometer Microscale Ion Trap

Ionization Source
Non-radioactive, internal glow 
discharge ionization (70eV), 
polarity

Low Mass Range 15-150 m/z
Full Mass Range 50-450 m/z
Mass Resolution 1 m/z (nominal)
Scan Rate 10-40Hz

Trap Operating Ambient - 120oC

Operating Vacuum 1-4 Torr
Injector Split/Splitless 1:1-1:200
Injector Manifold Temp & 
Pressure 

350oC Max
50 psi Max

Sample Injection Modes Manual/Valve/Autosampler
Carrier Gas He/H2/N2/Air
Column Heating Resistive, Ambient - 400oC Max

Column Temp Ramp Rate 0.1-5oC/second
GC Detectors FID/TCD  350oC Max

Software JetStream system control, data 
acquisition & processing 
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Technical Challenges
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//

Column Length 4m……8m…….16m……?

G908 – Balancing Sensitivity, Speed & Resolution
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//

Heated Compact Core – PEEK vs Polyimide 

G908 – Balancing Sensitivity, Speed & Resolution
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// G908 – Balancing Sensitivity, Speed & Resolution

Heated Compact Core – PEEK vs Polyimide 
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Applications
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// BTEX in Gasoline Total Ion Current      
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// BTEX in Gasoline TIC vs SIM  - Toluene
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SIM vs TIC = 431:80 = 5.4:1

Single Ion Mode improves selectivity and 
sensitivity over TIC and conventional GC 
detectors
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// BTEX  – GDI Spectra
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// BTEX Selected Ion Mode (SIM)
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// Aromatics in Finished Gasoline - FID
COLUMN MXT-624  8M x 

0.25mm x 1.4df INLET TEMP 250oC

INITIAL 
TEMP 70oC SPLIT RATIO 150:1

INITIAL 
TIME 20 Sec COLUMN FLOW 1.5 ml/min

INITIAL 
RATE

0.2 C/Sec to 
110oC

INTIAL 
PRESSURE 20 psi

FINAL 
RATE

0.5 C/Sec to 
180oC RAMP RATE 0.03 psi/sec

TOTAL 
RUN TIME 360 Seconds FINAL 

PRESSURE 30 psi

INJECTION 
VOL 0.1 ul HPMS TEMP 100oC

SCAN RANGE 40-250 m/z
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// Aromatics in Finished Gasoline - TIC
COLUMN MXT-624  8M x 

0.25mm x 1.4df INLET TEMP 250oC

INITIAL 
TEMP 70oC SPLIT RATIO 150:1

INITIAL 
TIME 20 Sec COLUMN FLOW 1.5 ml/min

INITIAL 
RATE

0.2 C/Sec to 
110oC

INTIAL 
PRESSURE 20 psi

FINAL 
RATE

0.5 C/Sec to 
180oC RAMP RATE 0.03 psi/sec

TOTAL 
RUN TIME 360 Seconds FINAL 

PRESSURE 30 psi

INJECTION 
VOL 0.1 ul HPMS TEMP 100oC

SCAN RANGE 40-250 m/z
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// Aromatics in Finished Gasoline - SIM

128 m/z136 m/z
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// G908 GC-HPMS


