
Vocus ELF PTR-TOF 
Real time on-line VOC analyzer
THE most compact PTR-TOF analyzer



Vocus PTR-TOF

VOCUS

VOC plus---See more, see better 

V/focus---Ion focusing 

ptrms.online

VOC Us
VOC by Us
VOC with Us
VOC for Us
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Models
Vocus 2R

Vocus M

Vocus Elf

Vocus S
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Specs
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Alarm level

Hourly data reporting from GC system

VOC alarm（pollutant in the factory ）
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Time is money!
Higher sample throughput
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Fence-line VOCs monitoring，alarm，
emergency response
--Mobile VOCs analyzer

xxx industry park
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McDonald et al., Science 359, 760 -764 (2018)

● There are hundreds of VOCs in ambient air

● The composition of ambient VOCs is ‘evolving’ 

as manufacture changes. More substances will 

show up on the regulated list

---Full spectral analysis is crucial

---important to set off alarm when encountered 

with highly concentrative unknown VOCs

VOCs composition is ‘evolving’
--important to have full spectra
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Direct inlet-Chemical ionization 
Mass spectrometry

CIMS ionizer Mass analyzer

EI Source
Unit Mass 
Analyzer

Trapping & 
Thermal 

Desorption
Chromatography

Separation DetectionHigh 
fragmentation

Sampling

Ion separation
Chemical speciation

‘Soft’ ionization

GC-MS

Chemical ionization mass spectrometry
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H3O+ + M → MH+ + H2O
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• Transfer proton to M, Detect 
(M)H+

• Reaction occurs if R has higher 
proton affinity than reagent ion 
[H3O

+ or (H2O)H3O
+]

• Exothermic and fast for
• Most alkenes
• Aromatics
• Most functional groups

Proton Transfer Reaction Mass Spectrometry
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PTR ionization greatly simplified the spectra 
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Chemical Ionization

Electron Impact

• Mass spectra resulting from the ionization of a 
mixture of Benzene, Toluene, and Xylene with 
chemical ionization (top) and electron impact 
ionization (bottom)

• Chemical ionization simplifies the mass spectrum 
compared to conventional ionization 
techniques which result in extensive 
fragmentation

• Chemical ionization results in an easily 
interpretable mass spectrum, therefore 
eliminating the requirement of pre-separation 
(e.g. GC)
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Vocus: A leap forwards in reactor design

Continuous

Sample Input

Ion output for 

analysis

• Vocus is a patented technology developed at TOFWERK combining both a bright ion source and 

focusing reactor, maximizing detection efficiency.

• The result: Sensitivity boost of >10x utilizing ion focusing which eliminates ion losses, 

pushing the level of detection and precision of VOC measurements to new limits.

Focusing Field OFF   Focusing Field ON
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Calibrations with Gas Standards
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• Dynamic dilution of gas cylinder standards for online calibrations

• Calibration valve and Zero valves are computer controlled, PEEK solenoid valves

• Dual purpose calibrate/zero port on Vocus inlet ensures reproducibility

• All components internally mounted and standard feature of all Vocus models

MFC 2000 sccm

Gas Standard 

Cylinder

MFC 20 sccm

Calibration 

Valve

Zero

Valve
Vocus

Calibration Port

Dump

Dump

Vocus

Calibration Port



Quadrupole rods

Resonant m/Q 
transmittedIncoming ions

(Mixed)

Selecting the right mass analyzer

● Measures only one m/Q at a time

● Slow to measure complete spectrum (scan)

● Typically unit mass resolution  

● Poor duty cycle when many ions are monitored

● Measure entire mass spectrum simultaneously

● TOF is fast: >40,000 unique spectra per second

● TOF can have high resolving power (M/dM) and 

good mass accuracy allowing

○ Separation of isobars

○ Elemental analysis allows identification of 

unknowns

All other m/Q discarded

Quadrupole
(selector)

TOF
(sorter)

Incoming ions
(Mixed, pulsed)

All m/Q transmitted 
in ion packets which 

separate during 
flight

to ti tf
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Semi-quantitative analysis
Response factor of various VOCs are solely dependent on the proton 
transfer reaction rate coefficient k. 
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The most compact PTR-TOF on the market

Vocus ELF 



Vocus ELF-typical spectra

Acetone

Isoprene     Toluene

Benzene Xylene
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Vocus ELF-typical spectra

Protonated Xylene

C13 Xylene
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Fast instrument response
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https://www.tofwerk.com/wp-content/uploads/2019/03/Figure1.png
https://www.tofwerk.com/wp-content/uploads/2019/03/Figure3.png


20

Wide linearity range
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Vocus ELF-baseline stability
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Vocus ELF-Signal stability

•Superior signal stability over a measurement of 12.5 hours
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Case 1：Direct analysis of exhaled breath

•Acetone and isoprene in exhaled breath of a volunteer were 
picked up with good sensitivity and response time. 

Exhale
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Case 2: stationary monitoring

Wall

Sampling inlet
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Personal care

Exhaust

Exhaust

Weekend

Solvent usage?

12/17/2019 Vocus ELF PTR-TOF25



Personal care

Exhaust

Exhaust

Truck

Diurnal profile

Rush hour Rush hour

Truck
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Case 3: ELF 
on the wheels

• Simply striped on the back seat of 
a normal passage car or any other 
mobile platform

• Easy to lift and install

• Can be powered for 2-3 hrs with a 
normal UPS

• No need for special anti-damping 
system

• Integrated software
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Mobile ELF：organic solvent storage area
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Mobile ELF：urban area (Thun)

Thun, Switzerland
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Mobile ELF：catch various emission sources

Car exhaust

Plume 

Unknow source
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Mobile ELF：high aromatics emission on 
heavy traffic area
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车载ELF：
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Vocus
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Less is more

VOCUS-ELF

1:1 size comparison to 
Ionicon PTR-TOF
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Specs Vocus ELF SYFT Ionicon TOF 1000

Size (cmXcmXcm) 38 x 60 x 65 91 x 73 x 90 60 x 91 x 80

Weight (kg) 55 210 125

Power consumption (W) 400 ? 1500

LOD (1-min) <20 ppt <100 ppt <20 ppt

Sensitivity（cps/ppbV） 500 ? 120

Mass resolution > 1100 Unit resolution > 1500

Response time <100 ms <200 ms <100 ms

Response time when 
measuring 15 substances

<100 ms 2 minutes <100 ms

Semi-quantitative estimation of 
unknowns

Yes NO Yes

Alarm on unknows Yes NO Yes

Auto-calibration/zero Yes Yes No

Mobility Excellent Average Good

Price Medium High High



用户
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The most compact PTR-TOF

Tofwerk.com
ptrms.online

Vocus Elf
小 精 靈
巧 確 敏
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