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VOCs Volatile organic compounds (tekavé organicke latky)

® Teékaveé organickeé latky (VOCs) se uvolnuji jako plyny z nekterych pevnych latek
nebo kapalin.

® Mezi tekavé organické latky patfi cela rada chemickych latek, z nichz nékteré
mohou mit kratkodobé i dlouhodobé nepriznivé ucinky na zdravi.

® Koncentrace mnoha tékavych organickych latek jsou trvale mnohem vysSi v
interiérech (mnohonasobneé vyssi) a na vnitrnich pracovistich (mnohonasobne a

mnohonasobné vyssi) nez ve venkovnim prostredi.



VOCs Techniky pouzitelné pro terenni analyzu

PID (Photo lonization Detectors) — neselektivni detekce/kvantifikace

IR — Detektory zalozené na jednoduchych infraCervenych spektrometrech (filtry, mrizky,
termokamery). Nizka selektivita (nizké rozliseni), Casto problémy se selektivitou, zejmena
u smesi. DL silné zavislé na pozadi.

FT-IR spektrometry - mnohem lepsSi selektivita, 1ze provadét i analyzu smésiazdo 5 - 6
slozek, dynamické modelovani pozadi, stredni citlivost

GC-FID/PID s prekon — vynikajici citlivost, velmi dobra selektivita, smesi znamych latek
GC-MS s prekon — vynikajici citlivost, velmi dobra selektivita, smesi neznamych latek
TOF-MS - zatim velke a velmi drahe, analyza slozitych smeési v realném Case, extremni

citlivost (ppt)



VOCs IR InfraCervena spektrometrie

" Fixni filtry, variabilni filtry nebo mrfizkové spektrometry
Pristroje se jiz nedaji zakoupit
" Nizké spektralni rozliSeni, problémy s odeétem pozadi,
neni mozne dynamicke modelovani pozadi

" Velké problémy se selektivitou, fada kfizovych interferenci

pfi analyze smeési VOC v pracovnim prostredi

® BUDOUCNOST: Pristroje zalozené na QCL - kvantovych kaskadovych
laserech. Velmi rychlé, extrémneé nizky SNR - nizké DL. Nejsou
komercné dostupné pro vSechny aplikace za pfijatelnou cenu.

Pouze stacionarni systemy.



FT-IR spektrometrie plynu a par
Spektra vypadaji nékdy jinak nez v kondenzované faty —rotacne
vibracni struktura
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FT-IR monitorovani plynné faze — jedna komplikace
CO2/H20 —intenzivni spektra, 2,4% H20 je 24 000 ppm
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FT-IR monitorovani plynné faze — jedna komplikace
CO2/H20 — tradi¢ni substrakce pozadi — dynamicky se méni
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FT-IR monitorovani plynné faze
- Co je toto za latku?
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FT-IR s plynovou celou

* Pro plyny potrebujeme delsi | Ammonia - Library
absorpcni drahu
 ATR ~ 1 mikron
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* Plynova cela = 4 metery -

"~ JAmmonia — 25 ppm ThreatID

« RUzné cely, nové konstrukce
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Mobilni FT-IR ThreatID

ATR, Plynova cela — pevné vzorky, kapaliny a PLYNY

Redyave

ECHNOLOGY
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Nové algoritmy pro dynamickou korekci pozadi
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Analyza smeési

* Noveé algoritmy pro analyzu smeési optimalizované pro plyny
* Adaptivni Atmosfericka Korekce
* Inteligentni skalovani — velky dynamicky rozsah
e Kontinualni monitorovani (bez méreni pozadi)

 Dalsi krok — Kvantitativni analyza smési

* Vlyrazné zlepseni detekcnich limitl pri pouziti novych
algoritmu pro adaptivni dynamickou korekci pozadi

* Pro vétsinu VOC v rozmezi od 1 do 10 ppm s celou 2 m

2 908devices



Kvantitativni analyza

* 5000 latek celkove
> ~450 latek s chybou +/- 10%

> Quantitative library
= TIC’s (Hanst library)

> ~4450 |atek s chybou +/- 20%

= Data vypoctena na zakladé chemické struktury
= VOC'’s

* Presnost na urovni PID pri pouziti korekénich
faktoru

2 908devices y



Analyza smesi soucasna identifikace a kvantifikace
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NovaTest P100 a P300 — mobilni kompaktni GC-PID pfistroje s
mikrofluidni technologii

Rychla kvantitativni analyza VOC

Separace 18 VOC behem 500 s Detekcni limity sub ppb!



Efficient VOCs Analysis Solution

GC with microfluidic PID detection

New tool for fast, sensitive and reliable detection of VOC in air

1. No extra sampling equipment is required.
2. The P100 and P300 automatically
samples the surrounding air using a built-in VOC trapping unit to
minimize the risk of sample loss.

3. Automatic sampling saves time and equipment costs.

ANALYTICAL & TESTING INSTRUMENTS




Efficient VOCs Analysis Solution

NovaTest P100 Compact transportable Gas Chromatograph
NovaTest P300 Portable compact Gas Chromatograph with integrated PC
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Are portable solution b1

for Efficient VOCs Analysis!




Efficient VOCs Analysis Solution

NovaTest P100 and P300 are compact gas chromatographs
with:

» Patented microfluidic technology and utilized micro PID
for trace detection

» Portability and ease of use

* Includes a series of built in methods-users can run tests
with minimum operations



Efficient VOCs Analysis Solution

NovaTest P100 and P300 Compact GC-PID Working Mechanism

Air sample without VOCs

PID detection unit

Air sample containing VOCs

(@D: The pump drives the air sample flow into the system. The VOCs are trapped by the VOC
trapping unit.

(@: The carrier gas elutes the VOCs from the heated trapping unit into the separation and
detection unit.



Efficient VOCs Analysis Solution

NovaTest P100 and P300: Features

Rapid Separation

The NovaTest P100/P300 is designed with microfluidic N

concept and MEMS* technology to ensure the accuracy and 21509

sensitivity, while uses shortened column to expedite the || — :

separation speed. ﬂ

The analyzing time using the BTEX built-in method typically P R SN S I E— L I U

for a sample with BTEX is less than 2.5 min. _,J\u; L J e

The capillary column is 6 m by default. % 2 % & & & = & 8w a8 = &

Time [5)

It is gOOd to reduce the analyzing time when the SampleS Peak# Compound RT (s) FWHM (s)  Height Area Concentration (ppb)

are not complex, and a short column is enough to separate 1 Benzene 3528 100 6.42 7.01 204

the Compound miXtureS. 2 Toluene 61.08 130 424 6.36 203
3 Ethylbenzene 98.18 170 2.25 431 204
4 m-Xylene & p-Xylene 103.28 1.90 5.17 1145 41.0




Efficient VOCs Analysis Solution

NovaTest P100 and P300 Features — _

Outstanding Performance

GOOD RESOLUTION

The NovaTest P100/P300 adopts microfluidic design

and the patented NovaPID with MEMS technology. It

has nearly zero system dead volume, giving sharp

peaks regardless of sampling concentration and good
‘ peak shape with less tailing.

REPRODUCIBLE

Great reproducibility with RSD of retention time
less than 1 % and RSD of peak area less than 25 %
(under same testing environment), complying with

most EPA recommended GC methods;.

Nanova Environmental, Inc.

Programming Parameters

Sampling Time (min): 10
Lowest Temperature (°C): 50
Templ (°C): 80

Temp2 (°C): 80

Waiting Time (s): 30

Low Holding Time (min): 0
Templ Hold Time (min): 0.5
Temp2 Hold Time (min): 0

Pressure (psi): 10

Ramp Speed 1 (°C/min): 15
Ramp Speed 2 (°C/min): 30
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Peak# Compound RT(s) | FWHM (s)| Height Area Concentration (ppb)

1 Benzene 34.03 134 0.96 132 09

2 Toluene 60.43 173 3.02 5.61 17

3 Ethylbenzene 9758 3.07 014 039 01

4 M-xylene & P-xylene 102.86) 2.88 0.57 2.00 03

5 O-xylene 116.50f 3.94 015 0.62 0.1

Result from a BTEX analysis in a sample vehicle using the NovaTest
P100. Possible lighter/heavier compounds were not reported with the
preset program of the software.




MEMS - Micro-electro-mechanical systems technology

LTMGC Low Thermal Mass Gas Chromatography
the base for Compact GC P100 and P300

Classical GC oven with LTMGC Column Module
capillary column column + oven together




P100/P300 MEMS BASED PID TECHNOLOGY

The highly sensitive NovaPID micro-fluidic detection system adopts advanced
MEMS (micro-electro-mechanical systems) technology to achieve rapid response with low costs. The
channel is micro-fabricated with a small ionization chamber volume and a virtually zero dead volume.

The chamber volume is only 1.3 pl where most of the photons are absorbed by molecules passing
through the chamber, generating electrical signals. The gas flow rate can be as high as a few tens of mL

per minute. Meanwhile, the flow-through design results in the virtually zero dead volume and yields

very sharp and sensitive response.

MICRO-CHANNEL FLUIDIC
PID APATENTED MEMS
BASED TECHNOLOGY
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Figure 2. Representative BTEX chromatograms with NovaTest P100 compact GC

Figure shows the chromatograms of BTEX at concentrations of 8 and
40 ppbv. Different sampling times at each concentration were tested.
The BTEX samples were eluted within 3 min!
Excellent peak shapes were obtained for all the samples tested.



Mormalized Signal (a.w.]

MICRO-CHANNEL FLUIDIC PID

A PATENTED MEMS BASED TECHNOLOGY PROVIDES
MORE ACCURACY AND BETTER RESOLUTION

l /ﬂhl Virtually zero dead volume — sharp signal peaks
. . II\ Fully ionized — great linearity

' '. Lower detection limit — several pg

" Dynamic range — 4.5 to 5 magnitudes
98 I\Il\'| Cammercial PID nght source — 10.6eV
\ NevaPID Power consumption —100mV
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Efficient VOCs Analysis Solution

NovaTest P100

T W ) Vo
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NovaTest P100 is a compact gas chromatography (GC) system with
photo-ionization detector (PID) developed based on the
microfluidic concept.

NovaTest P100 weighs 7 kg



Efficient VOCs Analysis Solution

NovaTlest P300

NovaTest P300 weighs 15 kg and is the size of carry-on luggage.”.

All hardware needed for GC analysis is integrated within the P300.

The P300 uses a built-in computer and mini carrier gas cylinders and requires no additional
equipment.

The P300 is the only thing a user needs to conduct tests from field to field.



Efficient VOCs Analysis Solution

Air Quality Application 19 compounds separated within 500 seconds!

9 9 Air Quali
No. Compound /OFESD No. Compound A)R_SD 2 Quality
N=5 N=5
a1 | 1
1 1,1-Dichloroethene 21.80 11 Ethylbenzene 1.48 ;
19
2 cis-1,2-Dichloroethene 26.96 | 12 m,p-Xylene 1.46
17 4
3 Benzene 10.19 | 13 0-Xylene 1.39 2
4 Trichloroethylene 7.84 14 Styrene 1.58 - 1 6 O
c 15
0 17
5 cis-1,3-Dichloropropene 475 | 15 1,3,5-Trimethylbenzene 1.36 e 13 18
» 7 10
6 Toluene 1.46 16 @ 1,2,4-Trimethylbenzene 0.83 " “ " 19
’ ’ 8 13
7 trans-1,3-Dichloropropene 1.85 17 1,3-Dichlorobenzene 0.81 . 9
8 Tetrachloroethylene 4.69 18 1,4-Dichlorobenzene 1.25 5 _LKULJ LJ U
3
9 1,2-Dibromoethane 2.85 19 1,2-Dichlorobenzene 18.38 0 100 200 300 400 500
10 Chlorobenzene 0.64 Retentian time, second
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