Technicka specifikace nabizeného zafizeni

Pro V 00632 — dodavka méficich pFistroju
Cast 2: 3 plynové chromatografy s prislusenstvim
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1. HPST - autorizovany distributor analytickych pfistroji Agilent
Technologies

S pofizenim plynového chromatografu Agilent od spole¢nosti HPST s.r.o. (déle jen HPST) neziskate
pouze vykonny a robustni analyticky pfistroj. Diky dominantnimu postaveni na ¢eském trhu a
rozsifenosti plynovych chromatograft Agilent disponuje firma HPST nejsir§im tymem odbornikd

(7 odborné zamérenych zaméstnanct — 6 servisnich technikd a aplikacni specialista) pro oblast plynové
chromatografie v CR. Tito lidé pravidelné prochazeji servisnim a aplikaénim gkolenim. Firma HPST také
nabizi pokrocild uZivatelska Skoleni zaméfend na software i hardware a odbornou aplika¢ni podporu
prostrednictvim zkuSenych aplikacnich specialist(, ktefi jsou schopni vyvinout ¢i optimalizovat metody
pfesné podle Vasich potfeb. Koupi plynového chromatografu Agilent Technologies od firmy HPST tak
ziskate jistotu bezproblémovych analyz a bezkonkurencénich servisnich sluzeb.
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2. Technicka specifikace — splnéni pozadavkl zadavatele

a) Pristroj €. 1 - Technické pozadavky pro zafizeni plynovy chromatograf s hmotnostni detekci a
termalni desorpci pro stanoveni formaldehydu, organickych halogenovych slouéenin a sirnych
latek

U t‘-.'_| hizeneho:

i 'i'JSE(.'.u_\T;:{\;]:é;, it

Plynovy chromatograf Plynovy chromatograf 8890

Provozni teploty termostatu (pece) +4 °C nad okolni Ano,
chromatografu teplotu az 450 °C +4 °C nad okolni teplotu az 450 °C

Ano,

Minimalni rychlost ohfevu . e i .
pro jednokanalovy systém je

termostatu v plném rozsahu teplot min 65 °C/min N 2 :
do 450 °C minimalni rychlost ohfevu
65 °C/min
Minimalnf pocet teplotnich ramp a 20 Ano,
prodlev 20 ramp a 21 prodlev
g i ; Ano
Maximalni doba chlazeni z teplot , :
. R POty 210 sec chlazeni ze 450 na 50°C 210 sekund
450°Cna 50 °C - - .
(okolni teplota 22°C, insert v peci).
Pratoky plyn fizené elektronicky
pro automatickou kontrolu pritoka
nebo tlaku plynt jak ve vstupnich
portech a kolonach, tak v e ey

detektorech. Moznost volby
zobrazeni hodnot tlaku v alespon
dvou jednotkach (psi, kPa nebo bar).

Inteligentni jednotka plynového

chromatografu umoznujici

- automaticky nebo rucné
uZivatelem spousténé
diagnosticke testy

- moinost vzdaleného pfipojeni
pres webovy prohlizec ano Ano

- automatické upozornéni
uzivatele na v€asnou vyménu
opotrebitelnych dild

- diagnostiku nejcastéjsich
probléma véetné poskytnuti
doporuceného feseni
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- zobrazeni navodnych postup
bézné adriby plynového
chromatografu

Napojeni kolony na modul termalni

desorpce pomoci nerezoveé spojky ano Ano
umoznujici jeji snadnou vymeénu
R i : Termalini desorbér MARKES Unity*,
PFistroj pro termalni desorpci ; .
vybaveny moduly Ultra, CIA a Kori
Propojeni s dodavany Y
poj ym plynovym _— A
chromatografem
Technologie fokusacniho trapu
s moznosti automatického splitovani
a automatické rekolekce vzorku na
N i i ano Ano
zaloZni trubicku pro optimalizaci
nastriku a moznost opakovani
analyzy
Vechny pozadované provozni
teploty musi byt dosazen
RIORY I Yy oo ¥ ) ano Ano
elektronicky bez vyuziti kryogenniho
chlazeni
Elektronicka kontrola vsech pratok
plynl v celém zarizeni (véetné ano Ano
splitovani).
Kompatibilni s heliem, vodikem a
; ; i ano Ano
dusikem jako nosnym plynem
Minimalné e

Provozni teploty desorpéni pece

vrozsahu od 50 do
400 °C, nastavitelné
v krocich po 1 °C

Teplotni rozsah pro desorpci
zakoncentrovavaciho trapu od
35 °Cto 425 °C, nastavitelné po

1.°C
e Ano,
P Minimalné :
Provozni teploty ; provozni teplota
S v rozsahu od minus o ;
zakoncentrovavaciho trapu R R zakoncentrovavaciho trapu minus
30 °Caz do 400 °C i .
30 az 425 °C.
Kompatibilni s trubickami o rozméru
N ano Ano
3,5
Ano, s kapacitou Ano,

Automaticky davkovac trubicek

minimalné 50
trubicek

jednotka ULTRA od vyrobce
MARKES. 99 pozic.

Jednotka pro davkovani vzork
z bagl a kanystra (a to vCetné

kanystr( naplnénych pouze za

atmosférického tlaku)

Ano, kapacita
alespon 14 kanald,
vybavené
hmotnosnim
regulatorem
pritoku a moznosti
opakovaného
davkovani vzorku

Ano, jednotka CIA od vyrobce
MARKES.

Kapacita 14 inertnich kanal,
hmotnostni reguldtor pritoku,
moznost opakovaného davkovani
na fokusacni trap
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na fokusacni trap
pfed nastiikem do

plynového
chromatografu
Zatizeni pro odstranéni vlhkosti ze
vzorku pfed jeho davkovanim na
fokusacni trap vhodne k sériovému s Ano,

zapojeni s davkovacem vzorkd
z kanystrd a bagu. Zafizeni nesmi
odstranovat jiné analyty.

jednotka Kori od vyrobce MARKES.

Zarizeni pro kondicionaci trubicek

Kapacita alespon 20
trubicek
kondiciovanych
soucasné, vybavené
zafizenim pro zapis
informace o
kondicionaci pfimo
na zapisovaci

Ano,
modul TC-20TAG od vyrobce
MARKES vietné tubeTAG
startovaciho kitu.

zarizeni
kondiciovanych
trubicek
Ano,
Fokusacni trapy potfebné pro o Dva trapy vhodné pro zamyslenou
pozadovanou analyzu analyzu
Izolace cest (napf. spojovacich Ano,
trubicek) pro zabranéni kondenzace - Inertni vyhrivané cesty véetné
analyzovanych latek na chladnych cesty pro davkovani vzorku do
sténach modulu CIA.
PFirucni leak detektor pro kontrolu
3 . ano Ano
tesnosti
Prirucni detektor pro méreni pritoku ano Ano
Hmotnostni detektor Agilent
4 Technologi
Hmotnostni detektor : na gles, mo.del SITIC
s iontovym zdrojem typu
InertExtractor
Hmotnostni detektor na bazi
; g ; ano Ano
jednoduchého kvadrupoélu
lonizacni techniky: elektronova
e ano Ano
ionizace (El)
Systém dudlnich (dvou) vlaken na El
p ano Ano
zdroji
Minimalni nejvy3si provozni teplota 350 °C Ano,
inertniho iontového zdroje 350°C
Minimalni nejvyssi teplota 350 °C Ano,
samostatneé vyhfivaného interface 350 °C
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Provozni teplota kvadrupdlového
analyzatoru pro moznost
automatického tepelného Cisténi

v prabéhu analyzy, maximalni Alespon 180 °C zﬁrolcl’c
robustnost a eliminace pouZiti
predfiltrl vyZadujicich
udrzbu/vyménu
Kontrola vystupniho vakua ano Ano

= g o ; Ano
Minimalni hmotnostni rozsah 1-1050 :

i 0,6 — 1091 m/z
Minimalni skenovaci rychlost 20000 amu/sec Ang,
20000 amu/sec

Detekeni limit pristroje pro L Ano,
oktafluornaftalen (OFN) Minimdlng A0 te 10 fg OFN

(o4 i
MOINEStOUGOREMOLBERAE | sieme i doroiiig Ano,
pfistroje za Ucelem zvyseni citlivosti e SN =] " . . _

e limitu na minimalné | iontovy zdroj typu High Efficiency

detektoru pouhou vyménou
y ; . 1,5 fg OFN source (HES)
iontového zdroje
Moznost budouciho upgrade
GC/MSD iontovym zdrojem
v inertnim provedeni typu hydroinert —

nebo analogicky zajistujici ano
prokazatelnou eliminaci spektralnich
anomalii pfi pouZziti vodiku jako
nosného plynu.

iontovy zdroj typu Hydrolnert

Vyhodnocovaci a ovladaci software OpenlLab
Pristroj bude prfipojen a ovladan
analytickym SW, jehoZ poZadavky ano Ano

jsou uvedeny nize.

Dalsi pfislusenstvi

Diafragmova vakuova pumpa
bezolejova, min. vykonnost alespon ano Ano
60 I/min.

Vhodna kolona pro stanoveni

pozadovanych analytd ANg S

Zalozni zdroj (UPS) v provedeni RT

Rack/Tower s lizinami, vhodné pro

nabizeny pfistroj za (¢elem ochrany

proti pfepéti a preklenuti kratkého

vypadku proudu (cca 10 minut), Ano,

minimalni vykon 3 kVA. Minimalni ano, 3 ks UPS od vyrobce Eaton, viz.
pozadavky: vystupni napéti v podobé produktovy list nize

Cistého sinusového priabéhu (nikoli
modifikovany), celkové alespon 2
zasuvky s IEC 16 A a dalsi alespon 3
zasuvky s IEC 10 A, graficky LCD
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display s informacemi o stavu UPS a
méfenych velicinach (spotfeby el.
energie na urovni skupin zasuvek) a
funkci tzv. Cybersecurity — UL 2900-1
+|EC62443-4-2

Dalsi pozadavky

Pokrocilé zaskoleni a zavedeni metod
zkusenym aplikacnim specialistou ano Ano
v rozsahu min. 7 dnd

b) Pristroj €. 2 - Technické pozadavky pro zafizeni plynovy chromatograf pro stanoveni argonu,

kysliku a dusiku

5_'-_?]31__".'!'4.@'5}'rf';;[:i:':-}'af:'|;".|:_;{'."_|i|"r's_l‘E

BCh !lf;‘i:{‘f:.:l'ls}:_i_r._:ﬁ

Plynovy chro.matograf 8890 s

Plynovy chromatograf datektorem POHID

Provozni teploty termostatu (pece) +4 °C nad okolni Ano,
chromatografu teplotu az 450 °C +4 °C nad okolni teplotu az 450 °C
Ano,

Minimalni rychlost ohrevu . T o
pro jednokandlovy systém je

termostatu v plném rozsahu teplot 65 °C/min Mg "
do 450 °C minimalni rychlost ohfevu
65 °C/min

Minimalni pocet teplotnich ramp a 20 Ano,
prodlev 20 ramp a 21 prodlev

Ano,
Maximalni doba chlazeni z teploty 210 sec chlazeni ze 450 na 50 °C 210
450 °Cna 50°C sekund (okolni teplota 22 °C, insert

Vv peci).

Pratoky plynd fizené elektronicky
pro automatickou kontrolu prdtokd
nebo tlaku plyn( jak ve ventilech,
kolonach, tak v detektorech. ano Ano
MoZnost volby zobrazeni hodnot
tlaku v alespon dvou jednotkach (psi,
kPa nebo bar).

Zatizeni umoznujici pomoci
kapalného dusiku vychladit Dosazitelna teplota

| o 2 Ano
termostat chromatografu alespon -20 °C

Inteligentni jednotka plynového

chromatografu umoznujici

- automaticky nebo rucné ano Ano
uZivatelem spousténé
diagnostické testy
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- moznost vzdaleného pfipojeni
pires webovy prohlizec

- automatické upozornéni
uzZivatele na v€asnou vymeénu
opotrebitelnych dilt

- diagnostiku nejcastéjsich
problém( véetné poskytnuti
doporuceného reseni

- zobrazeni navodnych postupt
béiné udrzby plynového
chromatografu

Detektor vyuZivajici ionizovaneho
helia pro analyzu a stanoveni
poZadovanych hladin dusiku, argonu
a kysliku. Nesmi obsahovat
radioaktivni material.

ano

Ano,
detektor PDHID od vyrohce VICI.

Vyhfivané, plné SW fizené 1x 6-tia
1x 10-ti cestné ventily pro flexibilni
nastaveni metodiky analyzy plynnych
vzorkd, s moznosti napojeni
kapilarnich i naplnovych kolon, s
pneumatickymi aktuatory zajistujici
prepindni poloh ventil(

ano

Vyhodnocovaci a ovladaci software

Ano

Pristroj bude pripojen a ovladan
analytickym SW, jehoi pozadavky
jsou uvedeny nize.

ano

Ano

Dalsi pfislusenstvi

Vhodné kolony pro stanoveni
pozadovanych analytl

ano

Ano

Zalozni zdroj (UPS) v provedeni RT
Rack/Tower s lizinami, vhodny pro
nabizeny pfistroj za U¢elem ochrany
proti prepéti a preklenuti kratkého
vypadku proudu (cca 10 minut),
minimalni vykon 3 kVA. Minimalni
pozadavky: vystupni napéti v podobé
Cistého sinusového pribéhu (nikoli
modifikovany), celkové alespon 2
zasuvka s IEC 16 A a dalsi alespon 3
zasuvky s IEC 10 A, graficky LCD
display s informacemi o stavu UPS a
meéfenych veliCinach (spotieby el.
energie na Urovni skupin zasuvek) a
funkci tzv. Cybersecurity — UL 2900-1
+|EC62443-4-2

ano, 1 ks

Ano,
UPS od vyrobce Eaton, viz.
produktovy list nize

Page 9 of 50



Kapacita minimalné

Ano,

Generator vodiku leOO mi/mm,v od vyrobce PEakScientific, viz.
Cistota alespon i
99,9999 % produktovy list nize.
Smésovac plynl pro fedéni 2 kanaly, redéni Ano,
standardu vcetné certifikatu o v poméru od min. 1 | od vyrobce LNI, viz. produktovy list
provedené kalibraci podle ISO 17025 do 100 % nize.
Dalsi pozadavky
Pokrocilého zaSkoleni a zavedeni
metod zkuSenym aplikacnim ano Ano

specialistou v rozsahu min. 5 dn(

c) P¥istroj €. 3 - Technické poZadavky pro zafizeni plynovy chromatograf pro stanoveni helia a

celkové hladiny uhlovodikﬁ

Rozadovana:ur

o par ':.] 11 f. tri

Plynovy chromatograf

Plynovy chromatograf 8890 s
detektory FID a TCD

Provozni teploty termostatu (pece) +4 °C nad okolni Ano,
chromatografu teplotu az 450 °C +4 °C nad okolni teplotu aZ 450 °C
Ano,

Minimalni rychlost ohfevu

pro jednokanalovy systém je

termostatu v plném rozsahu teplot 65 °C/min R =
do 450 °C minimalni rychlost ohfevu
65 °C/min

Minimalni pocet teplotnich ramp a 20 Ano,

prodlev 20 ramp a 21 prodlev
Ano,

Maximalni doba chlazeni z teploty 240 sae chlazeni ze 450 na 50 °C 210

450°Cna50°C sekund (okolni teplota 22 °C, insert

Vv peci).

Pratoky plynd fizené elektronicky

pro automatickou kontrolu pritokd

nebo tlaku plyn( jak ve ventilech,

kolonach, tak v detektorech. S He

MozZnost volby zobrazeni hodnot

tlaku v alespon dvou jednotkach

(psi, kPa nebo bar).

Zafizeni umoZiujici pomoci g ;

kapalného dusiku vychladit Dosaznelrja te;:lota Ano

termostat chromatografu Alespan <207

Inteligentni jednotka plynového ano Ay

chromatografu umozniujici
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- automaticky nebo rucné
uZivatelem spousténé
diagnostické testy

- moznost vzdaleného pfipojeni
pres webovy prohlizec

- automaticke upozornéni
uzivatele na v€éasnou vyménu
opotiebitelnych dild

- diagnostiku nejcastéjsich
problému véetné poskytnuti
doporuceného feseni

- zobrazeni navodnych postupl
béiné udrzby plynového
chromatografu

Detektor FID

Maximalni provozni
teplota aZ do
minimalné 450 °C
Detekcni limit
alespon 1,2 pg C/s
Rychlost sbéru dat
minimalné 800 Hz

Ano,
provozni teplota max 450 °C,
detekténi limit 1,2 pg C/s, rychlost
sbéru dat 1000 Hz.

Detektor TCD

Jednovlaknové
usporadani
Provozni teplota
minimalné 400 °C
Detekéni limit
alespon 400 pg/ml
(na standard
tridekan)

Ano,
Jednovlaknové usporadani, provozni
teplota max. 400 °C, detekéni limit
400 pg/ml tridekanu.

Vyhtivané, plné SW fizené 2x 10-ti
cestné ventily pro flexibilni
nastaveni metodiky analyzy
plynnych vzorkd, s moZnosti
napojeni kapilarnich i naplnovych
kolon, s pneumatickymi aktuatory
zajistujici pfepinani poloh ventild

ano

Ano

Vyhodnocovaci a ovladaci software

Ano

PFistroj bude pfipojen a ovladan
analytickym SW, jehoz pozadavky
jsou uvedeny nize.

ano

Ano

Dalsi prislusenstvi

Vhodné kolony pro stanoveni
pozadovanych analytd

ano

Ano

Zaloini zdroj (UPS) v provedeni RT
Rack/Tower s lizinami, vhodny pro
nabizeny pfistroj za icelem ochrany
proti prepéti a preklenuti kratkého

ano, 1 ks

Ano,
UPS od vyrobce Eaton, viz.
produktovy list nize
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vypadku proudu (cca 10 minut),
minimalni vykon 3 kVA. Minimalni
pozadavky: vystupni napéti v
podobé Cistého sinusového prabéhu
(nikoli modifikovany), celkové
alespon 2 zasuvka s IEC 16 A a dalsi
alespon 3 zasuvky s IEC 10 A,
graficky LCD display s informacemi o
stavu UPS a méfenych veli¢inach
(spotfeby el. energie na Grovni
skupin zasuvek) a funkci tzv.
Cybersecurity — UL 2900-1 +
IEC62443-4-2

Dalsi pozadavky

Pokrocilé zaskoleni a zavedeni
metod zkusenym aplikacnim
specialistou v rozsahu min. 5 dn(

ano

Ano

d) Technické pozadavky pro analyticky SW

fechnicke narametryv:

saKiad

Chromatograficky SW v usporadani
client-server

Openlab ve verziclient/server

Minimalni podporovany operaéni

Windows Server

systém 2019 AR
Podpora virtualizace vsech
ano Ano
komponent )
PIna kompatibilita s dodanou
: ¢ ano Ano
instrumentaci
Spoletné ulozisté dat Sech
; P pro-vsechny ano Ano
instrumenty
Minimalni pocet licenci pro
i A 10/10 A

uzivatele/klienty / .
Audit Trail, revize soubor(l — historie ano Ano
Nastaveni prav na jednom misté ano Ano
Podpora MS Active Directory

- ano Ano
autentifikace
Systém spliujici 21 CFR Part 11 ano Ano
Pocitac pro zajisténi funkce klient
(ovladani pristrojt v laboratofich)
s minimalnimi parametry HDD 500 N s Ano, 2 ks dle pozadovanych
GC, 8 GB RAM, procesor ’ specifikaci
s minimalnim hodnocenim CPU Mark
12000, OS Win 10, LAN karta
Pfipojeni viech dodanych zafizeni GC, GC, GCMSD Ano
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Podrobné zaskoleni pro obsluhu Rozsah alespon 3 Ano
nabizeného analytického SW dny pro 3 osoby
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3. Technicky list GC 8890

Data Sheet Y Agllent

Trusted Answers

Agilent 8890 Gas Chromatograph

Chromatographic performance*

Retention time repeatability <0 008 % or <0.C008 minutes
Area repeatability <0.5 % RSD

The Agilent 8820 GC is a state-of-the-art gas chromatograph that provides superior
performance for all applications

Key to its performance is the use of advanced electronic pneumatic centrol (EPC)
madules and high-performance GC oven temperature contral, which lead to
extremely precise retention time repreducibility, the basis for all chromatographic
measurement

The 8890 7-inch capacitive touchscreen interface provides real-time access to
instrument status, configuration, and flowpath information. A signal plet confirms
that analyses are running as intended. Additional tabs provide quick access to key
functions such as editing method parameters, diagnostics, maintenance, logs, and
help screens.

The Browser Interface is the most extensive interface to the 8890 GC’s intelligence
and mobile access features. Optimized for a 10-inch tablet, the Browser Interface
can be used on tablets or a PC. Now you can view setup information, troubleshoot
problems, check for leaks (autonomeus hands-free), backflush columns, pause
and start sample runs, and manage method development. GC performance can be
monitored by automatically evaluating blanks using advanced onboard analytical
technigues.

The 8890 has expanded configuraticn capabilities, where up to two inlets and four
detectors can be installed and cperated simultanecusly. Six GC column smart keys
and three USB perts are provided.

Agilent proprietary Capillary Flow Technology provides a new dimension in
chromatography with reliable, leak-free, in-oven capillary connections that stand up
to repeated GC oven cycling over time. The 8820 GC has enhanced hardware to
extend Capillary Flow capabilities, and enhanced data system software to simplify
setup and operation of backflush techniques. Pregrammable eco-friendly Sleep
Mode reduces power and gas consumption during pericds of inactivity, while Wake
Mode readies the system for high-throughput operation.

* Using 8390 with EPC (splitiess), ALS, and Agilent Data System for the analysis of
tetradecane (2 ng on column). Results may vary with other samples and conditions.
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Agilent GC systems are known for
their reliability, ruggedness, and long
life. The 8890 EPC is based on Agilent
6th generation microchannel-based
EPC architecture. Unique to Agilent,
this design protects against gas
contaminants such as particulates,
water, and oils, and provides significant
improvements in reliability and longevity
over earlier generation GC designs. The
Agitent 10-year use guarantee provides
greater assurance for a low-cost of
ownership throughout the GC's life.

System capabilities

- Supports simultaneously:
+ Twoinlets
Four detectors
Four detector signals

State-of-the-art detector electronics
and the full-range digital data path
enable peaks to be quantified over
the entire dynamic range of the
detector (107 for the FID) in a single
run.

Full EPC is available for all inlets
and detectors. Control range and
resolution are optimized for the
specific inlet or detector module

- Uptoeight EPC modules can be
installed, providing control of up to
19 channels of EPC.

= Pressure setpoint and contol
precision to 0.001 psi provides more
retention time locking precision for
low-pressure applications.

- EPC with capillary columns provides
four column fiow control modes:
constant pressure, ramped pressure
(three ramps). constant flow, or
ramped flow (three ramps). Column
average linear velocity is calculated.

Atmospheric pressure and
temperature compensation

is standard, s0 results do not
change, even when the [zboratory
environment does.

Serial port interface for
Remote Advisor

Easy access to Maintenance and
Service modes from touchscreen
and Browser Interface

Autonomous (hands-free) leak tests

Automatic Liquid Sampling is fully
integrated into mainframe control
Setpoint and automation control
can be done from the local user
interface, or Browser Interface or a
networked data system. Clock-time
programming can be initiated from
the local user interface or Browser
Interface to initiate events (on/off,
method start, and so forth).

A run time deviation log is created
for each analysis to ensure that all
method parameters were achieved
and maintained.

A full array of traditional gas
sampling and column switching
valves are available

550 timed events

Display of all GC and ALS
setpoints at the touchscreen,
Browser Interface, or data system

Context-sensitive online help

Table 1. Typical 8220 GC oven ramp rates

Column oven

Dimensions: 28 » 31 = 16 cm.
Accommodates up to two

105 m = 0.530 mm id capillary
columns, or two 10-ft glass packed
columns (9 in. coil diameter,

1/4in. od), or two 20-ft stainless
steel packed columns (1/8in. od)

Cperating temperature range
suitable for all columns and
chromatographic separations.
Ambient temperature +4t0 450 °C
- With LN. cryogenic cooling:
-80t0450°C
With CO, cryogenic cooling:
-40t0 450°C

«  Temperature setpoint resolution:
0.1°C
Supports 20 oven ramps with
21 plateaus. Negative ramps are
allowed.
Maximum achievable temperature
ramp rate: 120 *C/min (120 V units
are limited to 75 *C/min, see Table 1)
+ Maximum run time: 999.99 minutes
(16.7 hours)
- Owven coocl down (22 *C ambient)
450t0 50 °C in 4.0 minutes
(3.5 minutes with oven insert
accessory)

- Ambient rejection: <0.01 *C per1°C

Trpustion | 120V Ovrtraten. |—revep cies™ (/i)
range (*C) (*C/min) Dualchannel | Single-channel**

501070 " Lr.l 120

7010115 s 9 k1)

11510175 40 64 110

17510 300 an 2y )

300 to 450 20 £ [

Results obtained with line voitage maintained at 120V

¥ Fast ramp rates require power ~200 volts at +15 amps.
** Reguires G2646-60300 oven insen accessory
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Electronic Pneumatics
Control (EPC)

Compensation for barometric
pressure and ambient temperature
changes is standard.

Pressure has typical control

of £0.001 psi for the range of

0 to 150 psi. Pressure setpoints may
be adjusted in increments of 0.001
for the range 0.000 to 99.999 psi,
and 0.01 for the range 100.00 to
150.00 psi.

The user may select pressure units
of psi, kPa, or bar

Pressure/fiow ramps: three
maximum.

Carrier and makeup gas settings
selectable for He H.. N.. and
argon/methane

Flow or pressure setpoints for each
inlet or detector parameter with
both the 8850 local user interface.
Browser Interface, or Agilent Data
System

Constant flow mode is available
when capillary column dimensions
are entered into the 8830

Split/Splitless, Multimode, VI, and
PTVinlets have flow sensors for the
control of split ratio

Inlet modules

- Pressure sensors:
Accuracy: <=2 % full scale,
Repeatability: <=0.05 psi,
Temperature coefficient:
<20.01 psi/°C,

Drift: <=0.1 psi/6 months

+ Flow sensors:
Accuracy: <£5 % depending on
carrier gas,
Repeatability: <=0.35 % of
setpaint,
Temperature coefficient
<=0.20 mL/min (NTP)* per *C for
He or H,; <£0.05 mL/min NTP per
*CforN. or Ar/CH,.

*NTP = 25°C and 1 atmosphere

Detector modules:

Accuracy: <=3 mL/min NTP or 7 % of

setpoint.
Repeatability: <=0.35 % of setpoint

Inlets

Maximum of two inlets installed

EPC compensated for atmospheric
pressure and temperature variation

Inlets available:

Packed purged injection port
(PPIP)

Standard and Inert Flow Path
Split/Splitless capillary inlets
(5/5L)

Multimade inlet (MMI)

+ Temperature-programmable cool
on-column (PCCC)

Programmable temperature
vaporizer (PTV)

Volatiles inlet (V1)

S/SL

Suitable for all capillary columns
(50 to 530 pym id)

Split ratios up to 7,500:1 to avoid
column overload. Setting split ratios
{particulary low split ratios) is
limited by column parameters and
control of system flows (particularly
low system flows)

Splitless mode for trace analysis.
Pressure-pulsed splitiess is easily
accessible for best performance.

Maximum temperature; 400 *C

EPC available in two pressure
ranges: 0 to 100 psig (Oto 680 kPa)
for best control for columns

20.200 mm diameter; 0to 150 psig
for columns <0.200 mm diameter
Gas saver mede to reduce gas

consumption without compromising
performance.

Electronic septum purge flow control
to eliminate ghost peaks.

Total flow setting range:

0to 500 mL/minN,,

010 1,250 mL/min H, or He

0 to 200 mL/min argon/methane

Turn-top inlet sealing system is built
in standard with each 8890 S/SL
inlet for quick, easy injector liner
changes.

Optional inert S/SL inlet includes a

chemical deactivation process for
the weldment and weldment insert.

MMI

Provides the fiexibility of a standard
Agilent split/splitiess inlet, combined
with temperature-programmable
capability, enabling large-volume
injections. Also supports cool
injections for improved signal
response.

Temperature control: LN, (to

-160 *C), LCO, (to =70 °C), air
cooling (to ambient +10 *C with
aven temperature <50 °C) (due

to high consumption, air cooling
with cylinders is not advised).
Temperature programming of up to
10 ramps at up to 900 *C/min.
Maximum temperature: 450 °C

Injection modes:
- Hotorcold split/splitiess
= Pulsed split/splitiess
- Solvent vent
Direct
Suitable for all capillary columns
(50 to 530 um)

EPC pressure range (psig):

0to 100 psig

Split ratio: up to 7,500:1 to aveid
column overload. Setting split ratios
(particularly low split ratios) is
limited by column parameters and
control of system flows (particularly
low system flows).

Page 16 of 50



Splitless mode for trace analysis.
Pressure pulsed splitless is
easily accessible for improved
performance.

Electranic septum purge flow control

Compatible with Merlin Microseal
septum

Setup of parameters facilitated
with Agilent Sclvent Elimination
Calculator

Total flow setting range:

0 to 500 mL/min N,

0to 1.250 mi/min H, or He

0 to 200 mL/min argon/methane

Turn-top inlet sealing system s
built-in standard with each 88390
Multimode inlet for quick, easy
injector liner changes

PCOC

Direct injection onto cool capillary
column ensures guantitative sample
transfer with no themnal degradation

Automatic liquid injection supported
directly onto columns =0.250 mm id

Maximum temperature: 450 °C.
Temperature programming in three
ramps or tracking oven. Subambient
cantrol to 40 °C is optional.
Electronic pressure control range:

0 to 100 psig

Electronic septum purge fiow control

Optional soheent vapor exit for

large-volume injections

- Blectronically controlled, inert,
three-way valve allows solvent
venting

+ Includes software for method
optimization

« Preaszembled retention
gaps/vent line/analytical column
for easy installation

PPIP

Direct injection onto packed and
wide-bore capillary columns.
Electronic flow/pressure control:

0 to 100 psig pressure range,

0.0 to 200.0 mL/min flow range
Ranges are chosen to provide
optimum performance over nomal
packed column setpoint ranges.

Electronic septum purge fiow control

400 *C maximum cperating
temperature
Adapters included for 1/8-in. packed

columns and 0.53C-mm capillary
columns

PTV

Supports hot/celd split and splitiess
mades as well as large-volume
injections.

Temperature control: either LN, (to

-160°C) or LCO, {to -65 °C) cooling.

Temperature proegramming of up
to three ramps at up to 720 *C/min.
haximum temperature: 450 °C.

EPC pressure range: 0 to 100 psig
Split ratio up to 7.500:1. Setting split
ratios (particularly low split ratios) is
limited by column parameters and
control of system flows (particulariy
low system flows).

Electronic septum purge flow control
Choice of Gerstel septumless head
or Merlin Microseal septum head

450 "C maximum operating
temperature

Total flow setting range:

01to 500 mL/min N,

0 to 200 mL/min argon/methane
0to 1,250 mL/min H, or He

Vi

Very low volume (32 pL) interface
suitable for gas or prevaporized
samples. Recommended for use
with headspace, purge and trap. or
thermal desorption samplers.

Three modes for optimized sample
introduction: split {up to 100:1 split
ratio), splitless, and direct.
Optimized EPC (H, or He carrier,
0.00 to 100 psig pressure contral,
0.0to 100 mL/min flow contraol)
Electronic septum purge flow control

Treated flowpath provides inert
surface for minimum component
adsorption

Maximum temperature: 400 *C

Detectors

Up to four detectors may be installed
and operated simultaneously.

Electronic pneumatics control and
electronic on/off for all detector
gases

EPC compensated for atmospheric
pressure and temperature variation

Detectors available

Flame ionization detector (FID)

Responds to most organic
compounds

Minimum detectable level {for
tridecane) <12 pg C/s

Linear dynamic range: >107 (=10 %).
Full-range digital data path enables
peaks to be quantified over the entire
107 concentration range in a single
run.

Data rates up to 1.000 Hz

accommoedate peaks as namow as
5 msec at half height.
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Standard electronic pneumatic
control for three gases:

Air; 0to 800 mL/min

H, : 0 to 100 mL/min

Make-up gas (N, or He):

0to 100 mL/min
Available in two versions: capillany
and column-optimized. 1/8in. and
1/4 in. adapters will be available

+  Flameout detection and automatic

reignition
450 "C maximum operating
temperature

Thermal conductivity detector (TCD)

- Universal detector that responds to
all compounds, excluding the carrier
gas

+  Minimum detectable level:

400 pg tridecane/mL with He carrier.
(This value may be affected by
laboratory environment).

«  Linear dynamic range: >10°25 %

+  Unigue fluidic switching design
provides rapid stabilization from
turn-on, low-drift performance.

+  Signal polarity can be
run-programmed for components
having higher thermal conductivity
than the carrier gas.

Maximum temperature: 400 °C

Standard EPC for two gases (He, H.,
or N, matched to carrier gas type)

+  Make-up gas: 0to 12 mL/min
Reference gas: 0 to 100 mL/min

The 8890 GC can accommodate a
third detector.

Electron capture detector

- Avery sensftive detector for
electrophilic compounds such as
halogenated organic compounds.

«  Minimum detectable level:
<3.8 fg/mL lindane at standard
checkout conditions.
Proprietary signal linearization.
Linear dynamic range: =5 x 10* with
lindane

+  Data acquisition rate:up to 50 Hz

Uses B emission of <15 mCi “Ni as
the electron source
Unique micre-cell design minimizes
contamination and optimizes
sensitivity
400 *C maximum cperating
temperature
Standard EPC makeup gas types:
argonds % methane or nitrogen;
0to 150 mL/min

+  The 8890 GC can accommodate a
third detector, as the micro-ECD is
located on the left side of the GC.

Nitrogen-phosphorus detector (NPD)
+  Adstector specific to nitrogen-or

phosphorus-containing compounds.

+  NPD available: Blos (glass) bead
offering:
« Longer lifetime
- More stable operation during the

tezd's lifetime

MDL: <0.08 pg N/5, <0.01 pg P/
with azobenzene/malathion/
octadecans mixture
Dynamic range: >10° N, =10° P with
azobenzens/malathion mixiure
Selectivity: 2500010 1 gN/gC,
200,000t0 1 g P/g C with
gzobenzene/malathion/octadecane
mixture

- Data acquisition rate: up to1,000 Hz

Standard EPC for three gases:

= Air: 010 200 mL/min

- H,:01030 mL/min

- Make-up gas: 0to 100 mL/min
Available for capillary columins anly.
with adapters available

400 *C maximum operating
temperature

Flame photometric detector (FPD)+

(Plus)

sC

Newly designed single-wavelength
FPD, or dual-wavelength flame
photometric detector (DFPD)—z
sensitive, specific detector to
sulfur- or phosphorus-containing
compounds.

MDL: <45 fg P/s, <2.5 pg 5/5 with
methylparathion

Dynamic range: »>10° 5. 10# P with
methylparathion

Selectivity: 10" 9 S/gC, 10°gP/fg C
Data acquisition rate: up to 200 Hz
Standard EPC for three gases:
+Air: 010 200 mL/min

= H.:01o 250 mL/min

- Make-up gas: 010 130 mL/min

Available in single-or
dual-wavelength versions.

400 *C maximum operating
temperature

Can be mounted as AUX 1 detector
D (Model 8355)

Highest sensitivity and selectivity for
sulfur-containing compounds

MDL: Typical <0.5 pg/s. dimethyl
sulfide in toluene

Linear dynamic range; »10*
Selectivity: »2 x 107g S/g C
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NCD (Model 8255)

- High selectivity for
nitrogen-containing compounds

- MDL: <3 pg N/s.in both N and
nitrosamine modes, 25 ppm N as
nitrobenzene in toluene

+  Linear dynamic range: >10¢

+  Selectivity: 2= 107gN/gC
(selectivity in nitrosamine mode is
matrix-dependent)

See Agilent Sulfur Chemiluminescence

Detector and Nitrogen

Chemiluminescence Detector

Specification Guide for additional

information regarding performance

and physical and environmental
specifications.

Mass spectrometers
See specifications for:
- 5977 Series MSD
« 7000 triple quadrupole GC/MS

7010 Series triple quadrupcle
GC/MS

- 7250Q-TOF

Other detectors

Specialized detectors are available
through Agilent Channel Partners
including: atomic emission, Pulsed Flame
Photornetric (PFPD), Photoionization
(PID), Electrolytic Conductivity (ELCD),
Halogen Specific (XSD), Oxygenate
Flame lonization (0-FID), and Pulsed
Discharge Helium lonization (PDHID)

Auxiliary EPC devices

The 8890 GC has four positions for
auxiliary EPC devices located on the
back of the GC. Each position can be

any combination of auxiliary EPC or
pneumatics control module. Two of the
positions also accommodate detectors.
Note: The communication for a third
detector such as a TCD or ECD EPC
module {located on the left side of the
GC) interfaces through one of these
auxiliary EPC module positions. If a third
detector (TCD or ECD) is installed, one of
these auxiliary positions is taken. Two of
these pasitions are also compatible with
3 top-mounted or sidemounted detector.

Auxiliary EPC module

- Three channels of pressure control

«  EPCcompensated for atmospheric
pressure and temperature variation
when cannected to a user-defined
capillary column

- Psig(gauge) and psia (absolute)
pressure control

Forward pressure reguiated
Maximum of three auxiliary EPC
modules per GC

Pneumatics Control Module (PCM)
Two channels for operation

EPC compensated for atmospheric
pressure and temperature variation
when connected to a user-defined
capillary column
First channel:

Pressure or fiow control

Psig igauge) and psia (zbsolute)

pressure control

Forward pressure regulated

- Second channel:
-+ Pressure control

- Psig (gauge) and psia (absolute)
pressure control

+ Forward pressure or back
pressure regulated

+  PCM can be located in either/both
inlet EPC positions, and any auxiliary
position on the back of the 8850 GC
Maximum of four PCMs/PSDs per
GC

Pneumatics Switching Device (PSD)
EPC compensated for atmospheric
pressure and temperature variation
when connected to a user-defined
capillary column
The PSD is a pneumatic module
specifically designed for backfiush

First channel: same as PCM:
engineered bleed restrictor buift in

Capillary Flow Technology

The Agilent proprietary Capillary Flow
Technology provides devices with
reliable, leak-free, in-oven capillary
connections to help analyze complex
samples and provide gains in
productivity. Devices feature:
Photolithographic chemical milling
for low-dead-volume fiow pathways
Diffusion bonding to form a single
flow plate
+  "Credit card’ profile for fast thermal
response
Prajection-welded connections for
leak-tight fittings
Deactivation of all internal surfaces
in the sample path for ineriness
All of the following purged Capillary Flow
devices require one channel from an
auxiliary EPC. PCM. or PSD module.

Purged capillary flow devices, such

as the Deans switch, purged effluent
splitters, and purged ultimate unions
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introduce an additional flow into the
sample stream. For detectors that
operate at low flow rates, such as
the MSD and TCD, some decrease in
sensitivity will occur.

Deans switch

Deans switching provides additional
selectivity using two-dimensional GC
analysis. Peaks of interest that may be
coeluting on one column are diverted
to a separate column of different
stationary phase. This technique can
also reduce maintenance costs by
having troublesome solvents or other
components bypass detectors or
columns.

Purged effluent splitters

A three-way purged effluent splitter
sends column effluent to three detectors,
even an MSD. More information can be
obtained in a single run to help locate
target peaks in unknowns. Atwo-way
purged effluent splitter versionis also
available.

Backflush

An Agilent Purged Ultimate Union or
any of the above purged Capillary

Flow devices also provides the ability
to backflush. An auxiliary EPC or PCM
can ke used for backfiushing, but a
PSD module is preferred. By reversing
column flow immediately after the last
compound of interest has eluted, you can
eliminate long bake-out times for highly
retained (or high-boiling) contaminants,
thereby shortening cycle times and
protecting the column and detector. As
backflush occurs after peaks of interest
have eluted, the chromatographic
method for peaks of interest does

not need to change. Backflush is
available when the column is attached
to a split/splitless, Volatiles interface,
Multimode, or PTV inlet.

The 8890 GC firmware has been
optimized for backflush cperation:

= Displays positive and negative flows

- Inlet/outlet pressures settable to the
limits of the controlling EPC devices

- EPC can be infroduced at any
column or restrictor connection

Capillary fiow configuration of up to
s5ix columns/restrictors

Backfiush Wizard software works with
Agilent CDS to provide a step-by-step
pracedure for configuring the backfiush
hardware and column plumbing. The
chromatogram must hawve three well
separated peaks. See Backflush brochure
for additional system requirements.

Automated sample
injectors and samplers

= The 76934 ALS interface on
the 8890 provides power and
communications for up to two
76934 automatic injectors, one
automatic sampler tray, and one
heater/mixer/bar cade reader.
Injectors and tray install easily
without the nesd for alignment

«  Agilent PAL Injector on 8850.
Specialized software controls
available on OpenLab CD3S
ChemStaticn and EzChrom editions,
MassHunter, and MSD Productivity
ChemStation.

The 76504 ALS interface on

the 8890 provides power and
communications for one 7650
automatic injector. 1t is also
compatible with one additional
76934 mounted on the back inlet.
The injector installs easily without
the need for alignment.

Data communications

- LAN
Two analog output channels (1-V
and 10-V output available) as
standard

Remote start/stop

Touchscreen control of the Agilent
Automatic Liquid Sampler (ALS)

Binary-coded decimal input for a
stream selection valve

- Gerial port interface for Remote
Advisor

Maintenance and support

services

«  Integrated early maintenance
counters allows planned

maintenance, and helps eliminate
unnecessary downtime.

+  Instrument events or shutdowns
displayed on keyboard display or
Data System

- Remote diagnostics
- Performance verification services

Easy parts identification and
part number finder software
(standalone software, does not
require Agilent CDS)

Environmental conditions
+  Ambient operating temperature:
15t035°C

+  Ambient operating humidity:
510 90 % (noncondensing)

+  Storage extremes: -401070°C
Power requirements

» Line voltage:
120/200/220/230/240 Volts
=10 % of nominal

» Frequency: 50/60 Hz £5%
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Safety and regulatory
certifications

Conforms to the following safety
standards:
Canadian Standards Association
(CSA) C22.2 No. 60101-1
Nationally Recognized Test
Laboratory (MRTL): ANSI/UL 61010-1
«  International Electrotechnical
Commission (IEC): 61010-1,
60101-2-010, 60101-2-081
«  EuroNorm (EN): 61010-1
Conforms to the following regulations on
Electromagnetic Compatibility (EMC) and
Radio Frequency Interference (RF):
+ CISPR11/EN 55011: Group 1, Class A
+ |EC/EN 61326&-1
+  AUS/NZCISPR 11
- This ISM device complies with
Canadian ICES-001. Cet appareil ISM
est conforme & la norme NME-001
du Canada.
+  Designed and manufactured under
@ quality system registered to
IS0 9001; Declaration of Canformity
available.
This product complies with the

EU RoHS Directive 2011/65/EU, and
conforms to EN 50581.

www.agilent.com/chem

Thisinformation 15 subject 1o charge wihout rotice

D Agliern Tecnnologies. inc 20119
Frimed inthe LA, Januarg 2, 2049
YU UGN

Other specifications

Height: 49¢cm (19.2in.)

Width: 58 ¢cm (22.6 in.) with EPC
inlet and detectors; 68 cm (26.8in.)
with detector as TCD or with certain
valving options mounted on the left
side of the GC

Depth: 51cm (20.2in.)

Typical weight: 49 kg (108 Ib}

Four internal 24-volt connections
{up to 150 mA)

Two extemal 24-volt connections
{up to 150 mA)

Two on/off contact closures

(48 V, 250 mA max)

550 Timed events through a data
system

Support for up to 10 valves:

Vaives 1104, 12V DC, 13 watt in
a heated valve box

Valves Sand 6,24 VDC. 100 ma
unheated, for low power valve
applications

- Valves 7 and &, externally
powered as a remote event fram
separate contact closure

Independent heated zones, not
including oven: Eight (two inlets,
three detectors, and three auxillary).
Third/fourth detector can use any
available zone from inlet or auxillary
ZOnes.

Maximum operating temperatures
for auxiliary zones: 400 °C

Six column ID ports
Three USB ports

References

. A Guide to Interpreting
Detector Specifications
for Gas Chromatography.
Agilent Technoiogies, publication
number 5989-3423EN.

The Importance of Area and

Retention Time Precision

in Gas Chromatography.

Agilent Technologies, publication
number 5389-3425EN
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Trusted Answers

Agilent 5977C GC/MSD System

The Agilent 8890/5977C Series gas chromatograph/mass selective detector
(GC/MSD) builds on a tradition of leadership in GC and MS technology, with the
world's most competitive performance and productivity features

Agilent GC/MSD system features

Agilent 5977C GC/MSD — the most sensitive and robust MSD provides:

- Four El source options including the revolutionary high-efficiency source (HES),
which offers the industry’s lowest instrument detection limit (IDL) and best
signal-to-noise ratio (S/N) and a Hydrolnert source for H, carrier gas applications

- A heated monalithic quartz gold quadrupole (heatable up to 200 °C) for rapid
elimination of contamination to keep the analyzer clean.

- Asecond-generation triple-axis detector (TAD) for eliminating neutral noise

- Scan speeds up to 20,000 u/sec (extractor ion scurce and HES).

— An optional cil-free IDP-3 roughing pump: a cleaner, quieter and greener
altemative (for use with turbo molecular pump systems).

10-Year value promise
Support is guaranteed for 10 years from the date of purchase, or Agilent will provide
credit for the residual value of the system toward a model upgrade.
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Installation checkout specifications Instrument Detection Limit (10L)
Agilent verifies GC/MSD system Thee industny's must (igomus perfomance metric
performance at the customer site. Based on eight consecutive Injections and their stati=tical snalysls of precision (ARSD)
IDL is @ statistically based metric Massured 8! an smicunl near the detection Tmit
that more accu rateEy confirms Accurale assessment of the tiue detection lmi amd lower lmitof guanification (LLOG)
system performance than an S/N 10U testesd and proved at installation for applicable configurations
measurement. Test specifications
are based on spiitiess injectioninto B Sectications
an Agilent J&W HP-5ms Ultra Inert : "c:ﬂm "’m s
30 mx 0.25 mm, 0.25 ym column for = e
heliumanda20 m=0.18 mm, 0.18 ym - b s
column for Hydrolnert with hydrogen. e s 4 s
IDL analyses use Iab helium (hydrogen FNaN 01 Nl N i : i
for Hydrolnert) with GC gas fitters Sopers TN s AR LD dcid - il
installed. See more about the IDL test at | Ageem S77CEIMSD 29 . Sl
http://wwav.chem.agilent.comy/Library/ Agilent S977C EI MSD with Agilent 8860 GC 201y P
technicaloverviews/Public/5990- Aglent SI77C Hydrolnert MSD - np |
8341EN.pdf Reference Specifications
Agilent J377C HES MSD 101 10ty HES
Agilent S377C EI/CI MSD safg Extractor for E1
Agilent S977C Inert Flus EI MSD - 501g Extrscton
Agilent 3977C El MSD 7arg Stailess steel

* |DL was swetistically derived at 99% confidence level from the area precision of sight sequential
splitless injections of OFN (octaflucronaphthalene). Demonstration of IDL specifications require a
compatible system configuration, including a liquid autosampler with a 5 uL zyringe

- HES IDL was measured using 10 fginjection. 1 pl injection

- Other IDLs were measured using 100 fg, 1 plinjection.

- A 30 m column was used for helium IDL checkout: a 20 m column was used for hydiogen
IDL checkoun

- Hefium carrier gas for Installation Specifications of the HES. Extractor, and Stainless steel sources;
hydrogen carrier gas for Installation Specification of the Hydrolnert source onfy.

- Reference IDL specifications from the above table will be confirmed only when purchased asan
additional senvice with a comgatible new system (GC and MS) installation.

Signal-to-noise (S/N) specifications

S/N Reference Specifications*
Sample
ElScan§/N: | Bl ScanS/Me | Concentration | PClScan | NCI Scan
Instrument Configuration Source (Helium) (Hydrogen) | (1 plinjection) | S/Ne SN+ High Vacuum System

Agilent 5977C HES MSD HES 20004 1,000.1 0.1 pg/uL OFN Turbe molecular pumgp

Extracios for €I,
Agilent 5977C EI/CIMSD Agllert Clsource | 500001 (£1) 1 pudul OFN 1200.1 20001 Turbo rleculs pummg

fut CI
Agilent 5977C Inert Plus Bl MSD Extraciod 50001 25001 1 podul OFN Turbo molecula pumgp
Agilent 5977C Hydrolnert MSD biydroinent 25001 1 pgdpl OFN Turba moleculs pump
Agilent 5977C El MSD Stulnles steel 6001 300:1 1 pgdul OFN Turbo molecular pumng o diffusion pump
Agilent S977C with Agilent BBS0GC | Suainless steel 2501 - 1 pgul OFN Turbo mulecular pumg or diffusion pump

* §/N checkout is performed only if there is no compatible autosampler (which is required for IDL checkout). Hefium carrier gas, manual infection using a 30 m = 0.25mm,
0.25 pm column and in 3can maode. Hydrogen camier gas. manual injection using 20 m » 0.18 mm, 0.18 pm column and in scan mode. When the autosamoler (ALS) is
present these specifications are a reference of the performance. Reference 5/N specifications from the above table will not be confirmed at instaliztion or introduction for
ALS equipped systems.

* Standard scanning from 50 to 300 u at nominal 2720 u jon

“ 1 plinjection of 100 pg/pL benzophenone (BZP) standard 80 to 230 u =can at nominal 183 wion, using methane reagent gas.

+ 2 plL injection of 100 fg/uL OFN stardard scanning from 50 to 300 u at nominal 272 wion, using methane reagent gas
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Agilent 5977C Series GC/MSD System Specifications

lonization Mode (Standard) El
lonization Modes (Optional) PCI, NCI, El acquisition with Cl spurce
B lon Source Type Five supported soluces. stainkess steel, et extaclor, Hydiolert, HES
Blectron Energy Stw241.5eV
Emission Current 010315 kA
ClGases Dual gess infet
Filaments Dusal for EJ, sirghe for CI
Transfer Line Temperature 10010 350 °C
lon Source Temperature 15010350 °C
Quadrupole Temperature 10610200°C
Mass Filer Heated morolithic hyperbolic quadiupale
lon Source — Mass Filter Intesface Dyramically rampable ertrarce kens
Mass Range D6t 1,091y
Mass Resolution Unh s
Mass Accuracy 1 L iizjection of & 100 py/ul OFN standard scanming from 50 10 300 wwill give Its monoizotope at m/z 271,987 10,005
Spectral Accuracy 1 pL indection of & 100 pg/ul OFN standsrd scarming from 50 1o 300 u will give 99.0% spectial accunscy®
Mass Axis Stabilty Deetter thaan 010 w/$d hours
Detector Serkes || triple-sxis detectorn with high erergy dynode snd long-life election muitiplier (EM)
Dynamic Range (Blectronic) 10
ScanRate® J\g:rkrn SHTTC lrent Phas () i souice snd Hyds source) and Agilent S977C HES up to 20,000 u/wer,

Aglberit S9T7C (S5 source) up to 12,500 u/sec
SM €0 lons = 100 groups
Pumping System (Helium) 65 L% diffusion pump (avallable only with Sie 5977C EIMSD) and 255 Lf's tuibo pump with 2.5 m?/l mechanical pamp
Maximum Recommended Analytical | 1.5 mL/in {diffusion pury)
Gas Flow & mldmin (turbe pump)
Recommended Maximum Sustained | 3 mUimin (@ffesion pump)
Column Flowto M5 20 mlimin (turbo pump)
Instrument Control Aglient MassHuner data system o Openlab COS
Maintenance Accessibility Sowrce (including filaments, lensaes), mass fte, and detecton on remuvable plate for essy sccess
Maintenance Scheduling Ewrly maintensnce feedback EMF) for GC and MSD, user-defined malntenance schedule, with display of cunent status
Source cleaning Autommated ard ven-free with piop etany JetChean option
Direct/Realtime sample analysis of | QuickProbe whin sdded 1o the GC/MED, enables dinect snalysls in real tne of samples aod ligulds with mininaltens
probe samphe prepatation, in ender 1 minete.
Support Life Guararteed 10 years uscable life with suppont foe seeen years

* Only epplicable with optional Accurate Mass software package. Scan mode only. Not verified during installation.

* As scan rate increases, sensitivity will decrease, and resolution may degrade.

* A high flows rate into a fixed ion source will cause aloss in sensitivity,

1 The heated quadrupole mass fiiter shauld not require maintenance, but if maintenance is required. it should be performed by an Aglent service enginesr
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GC (Agilent 8890, 8860 and Intuvo 9000 GC)

GC It 9000 GC, BE90 GC and BIE6D BC — see www sgilentcom for details.
Sa Introducts Aglent 7693 avtomatic liguld samples, T6S0A sutomatic liguid sample, CTC PALS, 86974 headspace sampler, 76974 headspace sampler,
o thermal desorption, hesds pece, purge ard rap, snd other thind party devices
Liner Replacement Compatitie with turn-top system
Inlet (Up to Two) Split-uplithess infet (standard), multimode inket (MMI) {on the 8290 and intuve GC), cool on column (COC) inlet, ard others (optional)
B850 and Intuvoe GC. Arsibient +4 10 450 "C
(Crven Temperature 8860 G- Amibient +0 o 425 °C
20/21 with negative ramps allowed
Max Heating Ramp.
Qven Ramps/Plateaus E8%0 GC: 120 Cimin
860 GC: 75 C/min
Intuvo 9000 GC.: 250 Clmin
Camier Gases Frediurm, ydeogesn, nitsogen
Blactronic Pneumatic Control (EPC) | EFC splitepiithkess, septum purge snd suallary ERC modules

Carrier Gas Control Modes

Congtant Mow, constant pressure, programmusble flow and programmable pressure

B850 GC and Intuvo 9000 GC- 0 to 100 pyl (standard), 010 150 pei (optioral) with 0.001 pai resolution

Pressure Range 6860 GC: 0 to 100 psi with 0.01 psl sesalutivn
Flow Control 8890 GC and Intirvo 9000 GC: Cumnpat bk with optional capillary fluw device contialler (st supported with 3860 GC)
Retention-Time Locking ATLesdy

Ease of Maintenance

Turn top nlet seallng system is bullt in stasdard with esch 8890 and 8860 GC 5/50 nket (arnd 8090 mulimode irket) for guick, easy injecior e chargues.®

Aglass window shows lon socice type, filament operstion, and ion souice conrections.

The source (including flsments and lenses) and election multiplier con be removed from G irstiument inless than one minete after venting.

T optional micio lon gauge® can be replaved withou! remaval of the mess spectiometer covers

* Inlet temperature should be cool enough to touch when performing maintenance.
® A micro ion gauge is shipped standard for the Ci system and is avalable optionally for Bl systems.

(Agilent MassHunter Acquisition)

Data System
Acquisition Software Agilent Masahunser GC/MS Acquishion and Cperlab CDS Acguishion
Simuitaneous M3 and GC Signals Up o two MSD signals (SIM can) and four GG detecton signals per inshiament
Instrument Connections

Four instrurmens total. up 1o two GCMSEDs o fowr GCs

SIM/scan

Autumated SiM setup and synchioouus S scan aperation, Cf optimization in both PGl and NCImodes Torn comman reegernt gases

Chemical ionization Setup

Electiunic mass flow contral of reagent gases

HM&;; Confirmation Vet ification test kit {optiors])
Tune Options J\Ek;h.ne {Allu'll.-.ll.ll. Extrsction =ource fure ([Eture U), DFD J:utol :Jl'e{l]F B_Ature ), Stardard Spectra Tume {Stune U), DFTER (Larget tune for
USEPA sermivalatile method 8270), BFB {tanget sure for VOC analysis)
Data Analysis Software Agilent MassHunter srd classic Agllert MSD ChemStation o Agilent OpenLab COS (wersion 2.0 ur greater)
Application Repants Erviommentyl, dugs-of-abuse, aromatics in gasaling
Custom Reporting Agilent Magsturter. Microsoft Excel, clussic Aglent MSD ChemStation, custom iepurting
Spectral Libraries (optional) HIST, Wiley /NIST, Maurer/PllegenWeber Druy
Agilent Retention Time Locked Mass Pesticides and endacrine disiupher datsbases, volaties, PCOs, toxicoloyy, hazardous chemicals, indoor air Towics, Jepan Pusitive List
Spectral Libraries (Optional) forensic woalcology, envitonment semivalatiles, metabolemics (Flehn method)
Target Deconvalution Integrated decorvulution snd speciral matching for Identification and quantitstion of low-level tsegets in complex mabices
Security Dt sned pesult seculity urd Laimiper detection
21CFR11 Compliance Agilent Masstunter Quantitative Analysis and Agikent MassHunle GC/MS Acgulsition twols or Aglent Openalab COS (wersion 2.0 or grester)
Multivariate Analysis (Optional) Agllent Mass Profilk Professiunal
Sample Class Prediction (Optional) Sample Class Predictor or Agllert Mass Profiler Professional
Other Capabilities (Optional) ?‘tc;rl:;::t:;:m:ﬂg =ofiware linked with ATL database for classic MSD Chem@ation Accurate mass data with Caro
4
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Safety, Regulatory Comgli and Operational Conditions

and long-teim usage.

This instument Is marufaciured and distiibuted crder a guality systein cenified 1o ISGS007. It complies with intermationsl reguistory, safely, and
ekectromagnelc compatbility requirerments. in sddition, further testing was performied sccording o Agient stsndards, 1o ensure operation after delivery

Canadian Stardards Association [CSA). CANSCSACZ22
No. 61010-1

Safety CEA/Nstionally Recogrized Test Laber sty (NRTLY UL 61010-1 litetratiosl Electrotechiicsl Commmiission (IEC)
E101041
Eurohorm {EN). 610101
e e CISPRT1/ENSS011 Group?, Cluzs A
Blecromagnetic Compati
ity ENE132¢-1
150 7779 and 150 3744- sound pressue
Sound Emission AL
For noisy lab spece. L, max. = 65 di operaton, 70 dD bystarde
120V, S0/60 He, 1,100 VA,
Power 200V, 50/60 He, 1,900 VA,
22010 240 V. S0/60 He, 1,100 VA
- Cperational. 1510 35 °C. 20 o 00%, relathve Burnidity - nencundensing
Oper:ﬂrg Enviranment Straye. 20 "Clo+70°C, 0 W 95% relathve humidity - nencondensing
3 et Tubo models, to 15,000 1t (8572 m)
Operating Altitude Diffusion purmp medels. 12,008 ft (3,65€ m)
Nonaperating Storage Twbo and diffusion pump models. 30,000 f1.(9,144m)

Physical Requirements with the 8390 and 8860 GC

Dimensions (GC/MS) | 28.cm (w), 56 cm (), 50 cmn (h) Additiossl =pace should be sdded for the auto injector, samphe tay, data system, and printes

Weight (GC/MS) 81 10 112 hy [deperding on configunstion)

www.agilent.com

Lok b SH A TR

Thiz irformation is subject to charge without rolice.

T Aqilemt lechrooges, Inc.
Frinted in the LA, May St
94 420N

Agilent

(B85
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5. Technicky list Unity

MARKES

UNITY-xr"
Specification sheet

The UNITY-xr is an analytical thermal desorption

instrument for the simultaneous analysis of VOCs, SVYOCs

and thermally labile compounds collected onto
sorhent tubes.

UNITY-xr Thermal Desorbers are compatible with most GC and
GC-MS applications and accommodate any workflows with the
choice of manual or electronic control of gases: helium, nitrogen,
and hydrogen (H, available with the Multi-Gas enabled range only).

1. System features

* ‘Universal’ TD plattorm allowing analysis of
compounds over a wide volatility range AND the
ability to select low flow path temperatures for
compatibility with labile compounds:

- Highly effective retention of ultra-volatiles.
- Quantitative recovery up ton-C,,,.
- Quantitative recovery of labile compounds.

- Simultaneous analysis of volatiles and semi-
volatiles.

Quantitative re-collection of both tube and trap
desorption split flow to allow repeat analysis.

Compatible with 33¢" sorbent tubes: Stainless
steel, inert-coated stainless steel, and glass.
Also 4%%" sorbent tubes (optional).

Electrically-cooled focusing trap cools rapidly
and is easy to maintain.

Stringent, method-compliant leak test
(no-flow/ambient-temperature) is carried out on
every sample. Failed tubes are retained intact.

Splitless, single-split and double-split options
ensure compatibility with samples over a wide
concentration range (ppt to percent).

Trap heating rates up to 100°C/s and
backflush desorption combine to facilitate
splitiess operation at column flows =2 mL/min,
therefore maximising sensitivity.

Pre-purge of air to vent and selective
elimination of water and solvents minimise
analytical interference.

Markes Intemational Lid
T: +43(0)1243 230835 F +42 (011443 231531 E enguities@markea.com

www. markes.con

dza

L-00186 (140721-16) \?

* Overlap mode (desorption of a subsequent
sample while a previous sample is still running)
optimises productivity.

Stand-alone injector that can be connected to
any make of GC(-MS) and does not interfere
with other GC accessories.

Interface to the GC typically via a direct
coupling to the analytical column. Part of & GC
inlet may be required for back-pressure-
regulated electronic pneumatic control. This can
be used to provide electronic carrier gas control
(ECQ) through the entire TD-GC(-MS) analyser,
and stabilise retention times independent of
split flow and other analytical settings.

Extended standby mode reduces instrument
power consumption when not in use.

Small footprint for operation in mobile labs or
other confined environments.

Flexible upgrade routes include:

- One or two integrated mass flow controllers
(MFCs) for electronic control of split and/or
desorb flows.

— ULTRA-xr for 100-tube automation, or ULTRA-
xr + ULTRA-xr Pro for 199-tube automation,
allowing unattended operation all weekend.

- Options for automated, multi-channel
canister/bag analysis or round-the-clock
on-lineg air monitoring (with Kori-xr water-

management accessory).
L_._:;
Q{:\j

SOHALEA R IEG ¢
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2. System controls N.B. The tube oven heats from ambient to the
selected temperature at the start of tube
2.1 Control sottware desorption in order to minimise risk of flash-
vaporisation and split discrimination when
* Markes Instrunient Control (MIC) allows: analysing samples with unknown water/solvent
- Automnated, unattended sequencing of tube, content.

on-line or canister/bag samples.

Desorption time:
- Range: 0 to 600.0 min.

- Adjustable in 0.1 min increments.

- Addition, insertion or skipping of semples in
active sequences.

- Rupid set-up of methods using pre-
programmed parameters for: (a) standard 2.4 Focusing trap

methods including VDA 278, LIS EPA TO-17, ) )
1S EPA 325 und PAH analysis; (b) conditioning ~ * QuAartz tocusing frap: 2 mm i.d. where packed

methiods for popular sorbent tubes and and 0.9 mm id. at the sample input/output end.
focusing traps. Collar at non-sampling end makes trap essy to
change.

= Automated, intelligent system self-checking

diagnostics, including leak isolation. * Trap can be packed with between one and four

: : - sorbents.
- Preventative maintenance feedback with

usage counter - indicates when parts could
be replaced to avoid instrument downtime.

+ Backtiush desorption ensures quantitative
retention and release of wide boiling range

s samples.
- Export of sequence history to .csv and pdf file.
* Trap low temperature:

- Range: -30°C to 50°C.
- Adjustable in 1°0 increments.

- Temperature limits are user-settable within the
* Two- (or three-) stage desorption = Normal stuted range.
two-stage desorption of a sample, with the
additional option of an elevated-temperature

- Set-up in English, Chinese, French, or
Japanese language.

2.2 Desorption modes

- Uniform electrica! cooling applied over full
60 mm length of sorbent bed.

purge. :
* Tube conditioning - Desorption of the sample * Rmiiesontie
tube for cleaning purposes with =il the effluent - Default setting is ballistic heating, which
directed to vent, i.e. away from the focusing trap reaches rates of 100°C/s during the first
and other important components of the sumple critical stuges of secondary (trap) desorption.
flow path - Alternatively, programmed trap heating rutes
* Trap conditioning: Desorption of focusing trap from 1°C/s to 40°C/s cun be selected.
for cleaning purposes, or for obtaining a system * Trap high teniperature:
blank.

- Range: 35°C to 425°C.

+ Other modes including on-line monitoring, direct - Adjustable in 1°C increments.

sampling, sample stacking and automation are

available when the system is configured with the - Temperature limits are user-settable within the

appropriate module. stated range.
= Uniform | i fi full |

2.3 Primary (tube) desorption oven iy :rbent ba::tmg S sk a
* Temperature: * Hold time at trap high temiperature:

- Range: 35°C to 425°C. - Range: 0-60 min.

- Adjustable in 1°C increments. - Adjustable in 0.1 min increments.

- Temperature limits are user-settable within the

stated range.

Markes Intormatsonal Ltd
T+ 012243 2308328 F. #48 (D1L443 231531  E ercuresXmensacom

www.miarhes.com
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2.5 Samiple tlow path

* Temperature range:
- Valve: 50°C to 210°C.
- Transfer line: 50°C to 250°C.
- Both adjustable in 1°C increments.

- Temperature limits are user-settable within the

stuted range.
- Uniform heating.
* Constructed entirely ot inert materials: PTFE,

quartz, inert-coated stainless steel and
uncoated, deactivated fused silica.

2.6 Pneumatics

* Requires a pressure-controlled 0-60 psig
(0-415 kPa) supply of helium, hydrogen or
nitrogen carrier gas under manual or electronic
control.

= Electronic mass flow control (option) is settable
between 2-500 mL/min (helium and hydrogen),
and 2-250 mL/min (nitrogen).

= Requires a pressurised supply of dry air or
nitrogen (dewpoint below -50°C) at 50-60 psig
(340-415 kPu). The dry gas is used for both

pheumatic actuation of the valve and for purging

the focusing trap box.

N.B. Helium or hydrogen cannot be used as the
dry gas supply.

= Carrier gas and dry air or nitrogen pressure
control must be regulated by the pneumatic
control accessory (1-GASOL or U-(GASD1-H).

2.7 Pre-desorption chiecks and controls

* Leak test: Each tube is pressurised and
subjected to o stringent, ambienttemperature
leak test without carrier gas flow. Failed tubes
are not desorbed, but are preserved intact for
operator attention.

Pre-purge: Each tube can be optionally purged
with camier gas (in the desorption direction) at
ambient temperature to remove oxygen before

desormption. The air is purged to vent and none of

it is allowed to reach the analyser (e.g. GC-MS).
* Pre-purge time:

- Range: 0-60.0 min.

- Adjustable in 0.1 min increments.
+ Pre-purge tlow rate (when MFC is fitted):

Markes Imtormatona! Lid

T34 (012443 230635 Fo 443 (011433 231551 E enqunecimervec.com

www.markes.com

Puge 3

- Range: 2-500 mL,/min.
- Adjustable in 1L mL/min increments.

An additional carrier gas pre-purge can be
carried out at elevasted temperature to remove
water or other interfering solvent if required.

The focusing trap can be selected to be in or out
of line during either of the pre-purge stuges.

The split can be selected to be open or closaed
during either of the pre-purge stages.

Tube dry-purge: This is an alternative to pre-
purge. The sample tube is purged with dry
carrier gas in the sampling direction to eliminate
water and oxygen from the back of the tube. The
purged air is directed away from the analytical
column and is sent to vent.

Tube dry-purge time:

- Range: 0-60.0 min.

- Adjustable in 0.1 min increments.

Tube dry-purge tlow rate (when MFC is fitted):
- Range: 2-500 mL/min.

- Adjustable in 1 mL/min increments.

Trap dry-purge: The focusing trap can be
optionally purged with dry carrier gas after
primary (tube) desorption and before the trapis
desorbed. The purge flow is then directed
through the focusing trap, in the trapping
(sempling) direction, to sweep aty remaining
interferences to vent.

Trap dry-purge time:

- Range: O to 60.0 min.

- Adjustable in 0.1 min increments.

Trap dry-purge tlow (when MFC is fitted):

- Range: 2-500 mL/min.

- Adjustable in 1 mL/min increments.

L}

-

-

Trap dry-purge temiperature:
- Ranhge: -30°C to 50°C.
- Adjustable in 1°C increments.

- Temperature limits are user-settable within the
stated range.

2.4 Sanmiple splitting and guantitative

re-collection tor repeat analysis

* The UINITY-xr split can be operated in the
following ways:

Page 29 of 50



- During primary (tube) desorption only (inlet
split).

- During secondary (trap) desorption only (outlet
split).

- During both desorption stages, i.e. double-
split operation (inlet and outlet split).

- During neither desorption stage, i.e. splitless
operation.

The split can be turned on or off during system

standby.

Split and desorb/trap flows are controlled by

needle and solenoid valves downstream of the

sample flow path.

- Optional mass flow controliers provide
electronic control of split end desorb/trap
flows.

- Configurations including Air Serverxr or
ClA Advantage-xr modules have mass flow
controllers configured as standard for
controlling both split and trap flows.

The split vent line containg a charcoal filter in
front of the control valves {and MFC) to prevent
conhtamination of the valves/MFC and laboratory
atmosphere. The chiarcoal fiiter has the same
external dimensions as a standard sorbent tube.
The charcoal filter is connected to the main
heated valve via a short, inert, hested flow path.

When required, the charcos! filtter can be
replaced with a conditioned sorbent tube to
quantitatively re-collect the split effluent from
tube and trap desorption (inlet and outlet split).
This capability allows repeat analysis, method/
data validation and archiving of critical saumples.

Note: Maximum split ratios and flows may not be
achievable in all configurations with all carrier
gus types.

3. System specitication

3.1 Dimensions and weight
« Height: 46 cm (18.1").
» Width: 16 cm (6.3").
» Depth: 54 cm (21.37).
« Weight: 16 kg (35 Ib).
3.2 Tubes accommiodated

« 345" (B89 mm) long x 343" (6.4 mm) o.d. tubes.

Il b Imternat-onal Lid
T.+4 (0112443 230835 F. +4=2 (011423 231531  E encurnecRmen-na.com
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« 434" (114 mm) long x 8 mm o.d. tubes (optional).
N.B. Kits are available to allow users to
interchange between the 354" and 451" versions.

« Constructed of stainless steel, inert-coated
stainless steel or glass.

« With or without sorbent packing.
« With or without TubeTAG RFID tags.

3.3 Amibient operating conditions

* Temperature: 15°C to 30°C.
* Relative humidity: 5-95%. RH (non-condensing).

3.4 Power requirements

- 100-240 VY, 50/60 Hz, 650 W (IINITY-xr self-
adjusts to local voltage input).

3.5 Gas consumption
* Dry air or nitrogen: ~100 mL/min.
« Carrier gas consumption is method-dependent
(typically 5-200 mL/min).
3.6 Minimum PC specitication
For TD control:

« GP1I: 1 GHz 64-bit dual-core or better.
« RAM: 4 GGB.

« Hard disk space: 2 GB.

* Graphics card: DirectX 9 or later.

« Display: 1024 x 768 displuy.

« Opereting system: Windows 7, 8.1 or 10, 64-bit,
English.

» Other requirements: Windows-compatible
keyboard and mouse; one free LISB connection
for LINITY-xr communication with PC.

3.7 Satety and regulatory certitications
+ The instrument is designed and manifactured
under a quality system registered to IS0 9001.

The instrument complies with the essential
requirements of the following applicable
European Directives, and carries the CE mark
accordingly:

- Low Voltage Directive 2014/35/El)

- EMC Directive 2014/30/E11.

- ROHS Directive 2011/65/Ell.
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= The instrument conforms to the following
product safety standards:

- |EC 61010-1:2010/EN 61010-1:2010.

- |EC 61010-2-010/EN 61010-2-010:2014.
- |[EC 61010-2-081/EN 61010-2-081:2015.
- Canada: CSA C22.2 No.61010-1:2012.

- LISA: ANSI/UL 61010-1:2012.

+ The instrument conforms to the following
regulation on electromagnetic compatibility
(EMC):

- |[EC 61326-1/EN 61326-1:2013.
3.8 GC renote cable connections

« LINITY-xr includes a GC interface cable that
connects to the ‘ready’ output and ‘start’ input
of the GC(-MS) and duta-handling systems.

* The cable supports automatic start of the entire
analytical system when the UNITY-xr focusing
trap desorbs, ahd allows UNITY-xr to check the
‘ready’ status of the analyser and associated data
handiing.

« The UNITY-xr focusing trap will not desorb unless
and until it receives a ‘ready’ signal from the
GG{-MS) system.

4. System options

« Standard models configured for use with helium
and nitrogen carrier gas

« Multi-Gas enabled models configured for use
with helium, hydrogen and nitrogen camier gas

Accessory and upgrade options include:

» Integrated electronic mass flow control of split
and/or desorb flow. MFCs available with flow
range between 2-500 mL/min (helium and
hydrogen), and 2-250 mL/min (nitrogen). Allows
split ratios from zero to 125,000: 1 to be used
with standard (60 m x 0.25 mm i.cl.) capillary
columns.

HILTRA=xr 100-tube autosampler and automated
outlet split re-collection.
ULTRA=xr plus LILTRA-xr Pro 199-tube

automation and automated inlet and outlet split
re-collection.

-

Air Server-xr options (3- or 8-chiannel) for
continuous on-ling air/gas monitoring or analysis
of multiple canisters/bags.

Markss Intematonal Ltd
T +2d (0)1243 230835 F: 442 (04423 231531 E encurecimerteacom

www.Miarkes.com
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« CIA Advantage-xr options (T or HL models) for
method-compliant analysis from whole-zir/gas
samples, collected using multiple canisters/bags
or on-line monitoring.

For niore intormation about our products and
services, please visit wiyw.markes.com.

Trademarks

HINITY=xr™, Air Serverxr™, ClA Advantage-xr™,
TubeTAG™, ULTRAxr™ and ILTRA-xr Pro™ are
trademarks of Markes International.

DirectX™ and Windows® are trademarks of
Microsoft Corporation.

Markes international shall not be liable for errors contained in
this specification or for incidental or consequential damages
in connection with the supply. performance or use of this
equipment.

Markes International reserves the right to change information.
cescriptions and specifications within this document without
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6. Technicky list CIA

MARKES

L-0044 (220319-10) %
international

UNITY-CIA Advantage-xt™
Specification sheet

The CIA Advantage-xr is a multi-channel module that
connects to the UNITY-xr, and which allows analysis
of whole-air and gas samples collected using
canisters and Tedlar bags, as well as continuous
monitoring of air or gas streams.

UNITY-xr Thermal Desorbers are compatible with most GC
and GC-MS applications and accommodate any workflows
with the choice of manual or electronic control of gases:
helium, nitrogen, and hydrogen (H, available with the

Multi-Gas enabled range only).

1. System features

+ Two models are available, the ClA Advantage
T-r and CIA Advantage HL-xr.

= The UNITY-CIA Advantage T-xr is a dedicated
system for analysis of trace-level components.
- Sample volumes: 5 mL upwards.

- Sample channels: 4.

- Upgradeable to 17 channels with
CIA Satellite-xr.

« The UNITY-CIA Advantage HL-xr is a versatile
system for the analysis of both high- and low-
concentration samples and for screening
unknowns.

- Sample volumes: 0.5 mL upwards (using
sample gas loop), and 5 mL upwards (using
MFC).

- Sample channels: 14.

- Upgradeable to 27 channels with
CIA Satellite-xr.

» Method-compliant: Complies with LS EPA
Method TO-15 and Chinese EPA Method HJ 759
for canister-based analysis of air.

= Cryogen-free operation and low gas
consumption for robust operation and high
uptime.

M b Imemats-onal Lid
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« Internal standard capability allows either a
precise aliquot (via & 1 mL loop) or a metered
volume (5-500 mL) of gaseous standard to be
added to the focusing trap prior to sampling.

» Electronic mass flow control is used for
sample and split flows. Set and actual sampling
flows are displayed and continuously updated in
the software.

= Heated, inert internal sample flow paths
eliminate risk of condensation and carryover.

« Compatible with gas-phase samples ranging in
pressure from below stmospheric to 50 psig.

« Samiple stacking: Combine multiple samples,
channels and standards onto the focusing trap
before injection into the GG column.

« Tube desorption capabhility in compliance with
LIS EPA Method TO-17 and other standard
methods. Single-tube desorption is performed
manually on the UNITY-xr, or desorption of up to
100 tubes can be automated with the addition
of an ULTRA-xr.

wWww.niathes.com
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2. System controls

2.1 Control sottware

« Markes Instrumient Control (MIC) allows:

= Automated, unattended sequencing of tube,
on-line and canister/bag samples®.

= Addition, insertion or skipping of samples in
active sequences.

- Rapid set-up of methods using
pre-programmed parameters for; (a) standard
methods including 1S EPA TO-15, PAMS, LIS
EPA TO-17, VDA 278, 115 EPA 325, PAMS +
TO-15 + OVOCs, and PAH analysis; (b)
conditioning methods for popular sorbent
tubes anhd focusing traps.

- Automated, intelligent system self-checking
disgnostics, including leak isolation.

- Preventative maintenance feedback with
usage counter - indicates when parts could
be replaced to avoid instrument downtime.

- Export of sequence history to .csv and _pdf
files.

- Set-up in English, French, Jupanese or Chinese

langusges.
2.2 Pre-desorption checks and controls

« Selection of carrier gas type: Three carrier gus
options (helium, hydrogen (Multi-Gas models),
and nitrogen) are available and user-defined in
the software.

+ Electronic mass tlow control is used for all
sampling and split flows, which are setiable
between 2-500 mL/min (helium and hydrogen)
ahd 2-250 mL/min (hitrogen).

« Leak test: Leak test of the entire UNITY-CIA
Advantage-xr internal flow path run es part of a
sample method.

+ Sample purge: This ensures that individusl
sample lines leading up to the ClA Advantage-xr.

us well as the entire flow path inside the system,

are swept with the current sample before the
beginning of sample collection. The sumple
purge flow is all directed to the split line.

+ Sample purge tlow:

¥ Not svuiluble if installing on = UNITY 2. Autoimated
seguencing between tubes and on-ling/canister suirples
also requires the LILTRA-xr to be configured.

Markss Imtematonal Lid
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- Range: 2-500 mL/min.

- Adjustable in 1 mL/min increments.
Sample purge time:

= Range: 0-60.0 min.

- Adjustable in 0.1 min increments.

Internal standard addition: Gaseous internal
standuard can be added aitomatically via 2 1 mL
inert sample loop or metered between

5-500 mL using the MFC.

Sample gas selection: Air, helium, hydrogen
(Muiti-Gas models), or nitrogen sample gas can
be selected.

Sample volume/time: After the |leak test (if
selected) and seample purge, the flow of sample
wir/gas is directed to the electrically-cooled
focusing trap of the UNITY-xr until the desired
volume is collected, or for a defined sampie
time.
- Sample volume range (HL model):
0.5-15,000 mL, adjustable in 0.1 mL
increments.

- Sample volume range (T mocdel):
5-15.000 mL, adjustable in 0.1 mL
increments.

- Sample time range (both models): 0-99.9 min,
adjustable in 0.1 min increments.

Sample tlow: This determines the flow rate of
sample air/gas into the focusing trap for the
sampling time. It is controlled by the mass flow
controller and is independent of the pressure of
the sample.

- Range: 2-250 mL/min (nitrogen or air)
2-500 mL/min (helium and hydrogen)’
- Adjusteble in 1 mL/min increments.

Post-samipling purge: The flow path of the
LINITY-CIA Advantage-xr is purged with clean
gas (humidified or carrier) to eliminate any
remaining sample, thereby preventing carryover
into subsequent unalyses.

Post-samipling purge time:

- Range: 0-99.9 min.

- Adjustable it 0.1 min increments.

t Sainping flow rates =250 inl/ivin imay not be sttaineble under

wil operations| conditions. Factors effecting the insxiiman
suinping flow rate will include thie type of focusing trap and
aty Suinpling sccessories cannected to the suinple inlet.

www.markes.com
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+ Post-sanipling purge tlow:

- Range: 2-500 mL/min.

- Adjustable in 1 mL/min increments.
» Trap dry-purge: The UNITY-xr focusing trap is
purged with dry camier gas after sample
collection and before the trap is desorbed. The
purge flow is directed through the focusing trap,
in the trapping (sampling) direction, to sweep
ahy remaining oxygen, water and/or other
residuzl sample matrix g=s from the trap to vent.
This step is part of the Dry-Focus3 process.
Trap dry-purge time:
- Range: 0 to 99.9 min.
- Settable in 0.1 min increments.

Trap dry-purge tlow:
- Range: 2-500 mL/min.
- Settable in 1 mL/min increments.

Trap dry-purge teniperature:

- Range: -30°C to 50°C.

= Adjustable in 1°C increments.

- Temperature limits are user-settable within the
stated range.

Trap desorption:

- Default setting is ballistic heating, which
reaches rates of 100°C/s during the first
critical stages of secondary (trap) desorption.

- Aternatively, o range of programmed trap
heating rates from 1°C/s to 40°C/s can be
selected.

Flow path: The entire inert sample flow path is

heated to eliminate risk of contamination or

CalryOver.

- Range: 50-200°C.
- Settable in 1°C increments.

= Temperature limits are user-settable within the
stated range.

Cycle tinie (overlap): The start of collection of
another sample onto the focusing trap can
overiap with analysis of the previous sample, to
optimise the overall cycle time.

Page 3

2.3 Inlet sampling options

+ lulet selection: 4 or 14 sample inlet options are
available depending on the model chosen. Each
can be extended to 17 or 27 respectively, by
adding a GIA Satellite-xr.

» The start of each new sample collection time
canh be programmed to begin:

= u8 soon as the trap has re-cooled to its
trapping temperature (250°Cto -30°C in
<5 min);

- gt a fixed time interval;
- gt an absolute time, e.g. 12:00, 13:00, 14:00.

2.4 Automatic sequencing of inlets

» A sequence of sumples can be entered by the
user into the sequence table on the PC user
interface.

An entire sequence can be repested any number
of times.

Individual samples can be identified as
“calibrant’, ‘blank’, ‘sample’ or us a user-defined
name.

A log file is produced us a SSQUENCE Progresses
and is automatically maintained and saved. Any
sequence devistions are recorded in the log file.

If aty deviations occur in a sequence, the GC run
is initiated to keep the analytical system ‘in sync’
with the desorber.

* Sequences can be stored and recalled for re-use
if necessary.

No manual change-over is needed between

ClA Advantage-xr sumples and ULTRA-xr tube
desomtion. Both sample types can be
sequenced without user intervention.

3. System specitication

The ClIA Advantage-xr mounts on the right-hand
side of the INITY-xr and connects through either
the ‘tube’ or ‘split” side of the UINITY=xr flow path.

3.1 Dimensions and weight
CiA Advantage-xr:

* Height: 42 cm (16.5").

+ Width: 24 cm (9.47).

* Depth: 54 cm (21.37).

Mariues Itemat-onal Lid
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« Weight: 21 kg (46 Ib).
LINITY=-CIA Advantage-xr:
« Height: 46 cm (18.1")
» Width: 40 cm (15.77)
» Depth: 54 cm (21.37).
= Weight: 37 kg (81 Ib).
« LINITY-CIA Advantage-ClA Satellite-xr:
= Height: 46 cm (18.1").
« Width: 64 cm (25.2").
= Depth: 54 cm (21.37).
= Weight: 58 kg (128 Ib).
3.2 Recommended amibient operating
conditions
« Temperature: 15°C to 30°C.
« Relative humidity: 5-95% RH (non-condensing).

3.3 Power requirenients

« 100-240 V, 50/60 Hz, 900 W (CIA Advantage-xr
self-adjusts to local voltage input).

3.4 Pneumatic requirements

+ Pressure-controlled 0-60 psig (0-415 kPa)
supply of hielium, hydrogen or nitrogen carmrier
gas under manual or electronic control. (This is
in addition to the UNITY-xr carrier gas supply).

« Pressurised supply of dry air/nitrogen at 50-60
psig (340-415 kPa). The gas is used for
pheumatic actuation of valves. (Thisisin
acldition to the UNITY=xr dry gas supply).

3.5 Mininmimi PC specitication
For TD control:
« CPLI: 1 GHz 64-bit duul-core or better.
+ RAM: 4 GB.
+ Hard disk space: 2 GB.
« Graphics card: DirectX 9 or later.
« Display: 1024 x 768 display.

» Operating system: Windows 7, 8.1 or 10, 64-bit,
English.

« Other requirements: Windows-compatible
keyboard and mouse; one free 1ISB per
ClA Advantage-xr module (in addition to the port
requirements for the UNITY-xr).

Wiaries It ematonal Lid
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3.6 Satety and regulatory certitications (ror
UNITY-CIA Advantage-xr)

= The instrument is designed and manufactured
under a quality system registered to IS0 9001.

= The instrument complies with the essential
requirements of the following applicable
European Directives, and carries the GE mark
accordingly:

- Low Voltage Directive 2014/35/ELL.
- EMC Directive 2014,/30/EL).
- ROHS Directive 2011/65/Ell.

» The instrument conforms to the following
product safety standards:
- |IEC 61010-1:2010/EN 61010-1:2010.
- |EC 61010-2-010/EN 61010-010:2014.
- |IEC 61010-2-081/EN 61010-2-081:2015.
- Cahada: CSA C22.2 No.61010-1:2012,
- LISA: ANSI/UIL 61010-1:2012.

= The instrument conforms to the following

regulation on electromagnetic compatibility
(EMC):

- |[EC 61326-1/EN 61326-1:2013.

4. System options

« CIA Satellite-xr (U-CIASAT-2S or U-CIASAT-H-
XR): The CIA Satellite-xr provides capacity for an
additional 13 channels.

- (& Advantage T-xr with CIA Satellite-xr
provides 17 channels.

= ClA Advantage HL-xr with ClA Satellite-xr
provides 27 channels.

Kori-xr water management option
(U-KORI-XR or U-KORI-H-XR): | Ises an empty
trap to remove water from humid air streams
prior to analyte focusing, allowing simultaneous
analysis of ultra-volatiles, polar species,
oxygenates and pinenes.

In-line Nation dryer (U-ASDRY) for monitoring
ultra-volatile, non-polar compounds in humid
atmospheres (not suitable for polar species):
Requires a pressure-regulated (~15 psig) supply
of 150-200 mL/min dry air or nitrogen with a
dew point below -50°C (as required for
UINITY-xr).

wiww.niarkes.com
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« ULTRA-xr 100-tube antosampler (U-ULTRA-XR
or U-ULTRA-H-XR}: Both ClA Advantage-xr and
LILTRA=xr can be installed onto the same UNITY-
xr, allowing automated re-collection of the outlet
split from both tube and canister/on-line
samples.

Pump (U-ASPM1/U-ASPM2/U-ASPM3 or
U-ASPM1-H/U-ASPM2-H (for Multi-Gas models)):
If the sample/standard gas is pressurised (=10
psig), the controlled flow through the entire
system is driven by this pressure If the sample
is at low (<10 psig) pressure, a pump is required
to draw the gus-phase semple through the
system. The pump includes u power cord to
connect to the mains supply, silicone rubber
tubing and a copper tube adaptor.

Heated samiple lines (U-HTLNKT or
U-HTLNKT-T}): Recommended for the analysis of
compounds that can condense at room
temperature.

Humiditier (U-HUMID|: Supplies humidified
carrier gas to flush the flow path, thereby
recducing carryover.

Canister rack (U-RACKO02): Markes® floor-
mounted Mexi Ruack holds up to 15 canisters (14
samples and one internal standardj upto 6L in
size. See separate specification sheet.

For more intormation about our products and
services, please visit www.markes.con.

Marhes Intermational Ltd
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Trademarks

ClA Advantage-xr™, CIA Satellite-xr™, Dry-Focus3™,
Korixe™, ULTRA-xr™ and UNITY-xr™ are trademarks
of Markes International.

Nafion™ is a trademark of the Chemours Company.

DirectX® and Windows™ are trademarks of
Microsoft Corporation.

Tedlar® is a trademark of E.I. du Pont de Nemours
and Company.

Markes international shall not be liable for errors contained in
this specification or for incidental or consequential damages
in connection with the supply, performance or use of this
equipment.

Markes international reserves the right to change information,
descriptions and specifications within this document without
notice.

Kori-xr was developed in collaboration with the National Centre
for Atmospheric Science (NGAS) at the University of York. it
was co-funded by the UK's innovation agency (Innovate UK),
the Natural Environment Research Council (NERC) and the
Welsh Government under the Knowledge Transfer Partnership
program.

www.markes.com
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7. Technicky list Ultra

MARKES

UNITY-ULTRA-xr~
Specification sheet

The ULTRA-xr is a high-throughput autosampler, which adds
to the UNITY-xr thermal desorption unit, tor the rapid and
unattended analysis ot VOCs and SVYOCs from up to 100

sample sorbent tubes in a single sequence,

UNITY-ULTRA-xr Thermal Desorbers are compatible with most GC
and GC-MS applications and accommodate any workflows with the
choice of manual or electronic control of gases: helium, nitrogen,
and hydrogen (H, available with the Multi-Gas enabled range only).

1. System features

* 100-tube capacity offers unattended,
unsupervised operation over an entire weekend.

Compatible with 334" sorbent tubes: Stainless
steel, inert-coated stainless steel, and glass.

Quantitative re-collection of both tube and trap
desorption split flows to allow repeat analysis,
with selectable automated outlet split
re-collection.

Sample stacking: Combine multiple tube
samples onto the focusing trap before injection
onto the GC column.

Internal standard (optional): Allows gas-phase
standard to be loaded onto the focusing trap or
a sample tube via a 1 mL loop.

Integrated TubeTAG read/write capability for
enhanced tracking of tube history.

Overlap mode (desorption of a subsequent
sample while a previous sample is still running)
optimises productivity.

Sealing of tubes with DiffLok caps prevents
entry of contaminants and loss of volatiles
before, during and after analysis.

Minimal linear robotic movements reguired for
operation increases reliability.

Tube cooling fan: Rapidly cools sample tubes
after desorption for increased sample
throughput.

Versatility and throughput: Software allows
multiple sets of tubes, requiring different TD
methods, to be linked together in a single
automated sequence.

Marhes Imtarnat<nal Lid
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« Integrates with: All UNITY-xr configurations, with
or without any other module(s).*

2. System controls

2.1 Control software
+ Markes Instrument Control (MIC) allows:

- Automated, unattended sequencing of tube,
on-line and canister/bag samples.”

- Addition, insertion or skipping of samples in
active sequences.

- Rapid set-up of TD methods using
pre-programmed parameters for (a) standard
methods including VDA 278, US EPA TO-17,

US EPA 325 and PAH analysis; (b) conditioning
methods for popular sorbent tubes and
focusing traps.

- Pre-loading of an internal standard on a tube
or trap.

-

Installation of an ULTRA-xr onto & UNITY 2 system: (a)
requires & software update, (b) requires discannection of
existing Air Server 2 or CIA Advantage modules; (c) has
limited functianality.

Installation of an ULTRA-xr Multi-Gas to the UNITY 2is
possible however configuration is not compatible with
hydrogen.

T Not evailable if installing on & UNITY 2. Automated
seguencing between tubes and on-line/canister samples
elso requires the Air Serverxr or CIA Advantage-xr to be

configured.
Y
%

SCHAUGNBYRG 1
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- Automated, intelligent system self-checking
diagnostics, including leak isolation.

- Preventative maintenance feedback with
usage counter - indicates when parts could
be repluced to avoid instrument downtime.

- Integrated pressure ratio calculation for
monitoring of tube packing integrity.

- Export of sequence history to .csv and .pdf file.

- Set-up in English, Chinese, French, and
Jupanese language.

2.2 Desorption modes

Please refer to the LNITY-xr specification sheet for
details of desorption modes.
2.3 Primary (tube) desorption oven
* Temperature:
- Range: 35°C to 425°C.
- Adjustable in 1°C increments.

- Temperature limits are user-settable within the

stated range.

N.B. The tube oven heats from ambient to the
selected temperature at the start of tube
desorption in order to minimise risk of flush
vaporisation and split discrimination when
ahalysing samples with unknown water/solvent
content.

* Desorption time:
- Range: 0-600.0 min.
- Adjustable in 0.1 min increments.
2.4 Pre-desorption checks and controls

« The pre-desorption checks and controls are us
for the UNITY-xr. However, the leak test is
automated so that if a tube fails, it is not

desorbed and replaced in its position in the tray.

+ The position of the tube that failed the leak test
is added to the sequence history/log, which is
automatically maintained and saved.

* The number of conseciutive leak test failures
before sequence stop is user-settable.
2.5 Autoniatic sequencing of tubes

+ A tube sequence of multiple methods cah be
entered into the sequence table via the PC user
interfuce.

Wiarkes intematsonal Lig
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= An entire sequence canh be repested any number
of times.

+ Individuzl tubes can be identified as ‘calibrant’,
‘blank’, ‘sample’ or as a user-defined name.

« A sequence history/log file is produced as a
sequence progresses, and is automatically
maintained and saved.

Sequence deviations, e.g. leak test failure or
missing tube, are recorded in the log file. If any
occtr, the GG run is initiated to keep the
ahalytical system synchironised with the
desorber.

An automated tube-conditioning mode is
available on LINITY-1ILTRA-xr configurations,
dgllowing automated, sequential tube
conditioning without risk of trap contamination.

Automated re-collection of trap desorption
(outlet) split flow for up to 100 tubes using a
single ULTRA-xr autossmpler when re-collected
onto original tube. Not available with LINITY 2.

ULTRA-xr systems also facilitate sutomated
dry-purging of tubes. If configured with LINITY 2
this feature is only avuilable when the ISDP
gccessory is installed.

MNo manual change-over needed between
HLTRA-xr snd on-line/canister systems.

2.6 Sanmple splitting and quantitative

re-collection tor repeat analysis

+ The UNITY-LILTRA-xr split can be operated in the
following ways:

- During primary (tube) desorption only (inlet
split).

- During secondary (trap) desorption only (outlet
split).

- During both desorption stages, i.e. double split
operation (inlet and outlet split).

- During neither desorption stage, i.e. splitless
operation.

= The split can be turmed on or off during system
standby.

« Split and desorb flows are controlied by needie
and solenoid valves downstream of the sample
flow pati.

- Optional mass flow controllers provide
electronic control of split and desorb/trap
flows.
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« The split vent line contains a charcoal filter in
front of the control valves (and MFC) to prevent

contamination of the valves/MFC and laboratory

atmosphiere. The charcoal filter has the same

external dimensions as a standard sorbent tube.

The charcoal filter is connected to the main

heated valve via a short, inert, heated flow path.

When required, the charcoal filter can be
replaced with a conditioned sorbent tube to
quantitatively re-collect the split effluent from

tube and trap desorption (inlet and outlet split).

This capability allows repeat analysis, method/

data validation and archiving of critical samples.

« Note: Maximum split ratios and flows may not be

achievable in all configurations

3. System specitication

3.1 Dimensions and weight
LILTRA-xr:
« Height: 62 cm (24.4").
* Width: 24 cm (9.47).
= Depth: 55 cm (21.77).
« Weight: 23 kg (51 Ib) unloaded, 28 kg (62 Ib)
fully loaded.
LHNITY=-1ILTRA-xr:
= Height: 62 cm (24.4").
+ Width: 40 cm (15.7").
+ Depth: 55 cm (21.77).
« Weight: 39 kg (86 Ib) unloaded, 44 kg (97 Ib)
fully loaded.
3.2 Tubes accommodated

« 314" (89 mm) long x 14" (6.4 mm) o.d. tubes.

= Constructed of stainless steel, inert-coated
stainless steel or glass.

= With or without sorbent packing.
« With or without TubeTAG RFID tags.
3.3 Ambient operating conditions

+ Temperature: 15°C to 30°C.

« Relative humidity: 5-95%. RH (non-condensing).

Wiarkes Internat-onal Ltd
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3.4 Power requirenients
= 100-240V, 50/60 Hz, 400 W (lILTRA-xr self-
adjusts to local voltage input).
3.5 Minimmin: PC specitication
For TD control:
= GPII: 1 GHz 64-bit duni-core or better.
+ RAM: 4 GB.
« Hard disk space: 2 GB.
» Graphics card: DirectX 9 or later.
+ Display: 1024 x 768 display.

+ Operating system: Windows 7, 8.1 or 10, 64-bit.

English.
« Other requirements: Windows-compatible

keyboard and mouse; one free USB (in addition

to the port required for the LINITY-xr).
3.6 Satety and regulatory certitications
+ The instrument is designed and manufactured
under o quality system registered to IS0 9001.

= The instrument complies with the essential
requirements of the following applicable
European Directives, and carries the CE mark
accordingly:

- Low Voltuge Directive 2014/35/E\ 1.
- EMC Directive 2014/30/EL.
- ROHS Directive 2011/65/E!.

+ The instrument conforms to the following
product safety standards:

- |EC 61010-1:2010/EN 61010-1:2010.

- IEC 61010-2-010/EN 61010-2-010:2014.
- |IEC 61010-2-081/EN 61010-2-081:2015.
= Canuade: GSA G22.2 No.61010-1:2012.

- LISA: ANSI/UL 61010-1:2012.

- The instrument conforms to the following
regulation on electromagnetic compatibility
(EMC):

- |IEC 61326-1/EN 61326-1:2013.
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4. System options

« Standard model configured for use with helium
and nitrogen carrier gus

» Multi-Gas enabled model configured for use with
helium, hydrogen and nitrogen carrier gas

Accessory and upgrade options include:

+ Intemal standard accessory: Containg 2 1 mL
loop for introducing a gas-phase internal
standard onto the focusing trap orinlet end of &
blank or sumpled tube.

The addition ot a second antosamipler
(LILTRA-xr Pro} to the UNITY-xr fully automates
the quantitative re-collection of inlet and outlet
splits for up to 199 tube samples back onto the
same tubes (or for up to 99 tube samples onto
separate, conditioned, sumple tubes).

The addition ot a canister/on-line module

(CIA Advantage-xr or Air Server-xr) to the UNITY-xr
enables the analysis of whole-air sumples, gas/
air streams, canisters or bugs. Sequencing
between these samples and tubes is fully
automated.

For more intormation about our products and
services, please visit www. matkes.com.

Trademarks

HLTRA-xr™, LILTRA-xr Pro™, Air Serverxr™,
ClA Advantage-xr™, TubeTAG™ and LNITY-xr™ are
trucdlemarks of Markes Intemational.

DirectX™ and Windows® are trademarks of
Microsoft Corporation.

Markes intemational shall not be liable for errors contained in
this specification or for incidental or consequential damages
in connection with the supply. performance or use of this
equipment.

Markes Intamational reserves the right to change information.
descriptions and specifications within this document without
notice.
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8. Technicky list KORI

MARKES

Kori-xr~
Specification sheet

Kori-xr aids the analysis of humid air using

Markes' TD equipment, by removing water trom on-line and
canister samples and allowing the simultaneous analysis ot
ultra-volatiles, polar species, oxygenates and pinenes.

All of Markes' TD instruments are compatible with most GC and
GC-MS applications and accommodate any workflows with the
choice of manual or electronic control of gases: helium, nitrogen,

v

1-0050 (220316-6)
\¢

and hydrogen (H, available with the Multi-Gas enabled range only).

1. System features

= Electrically cooled water-removal trap
selectively removes water from the sample
stream without affecting target analytes and
without extending the overall cycle time.

» Trap heated and tlushed with carrier gas
between samples to remove water collected.

» Compatible with gas-phase samples ranging in
pressure from below atmospheric pressure to
50 psig.

» Integrates with: UNITY-Air Server-xr and
UNITY-CIA Advantage-xr systems, with or
without ULTRA-xr. Also compatible with UNITY 2-
Air Server and UNITY 2-CIA Advantage. Multi-
Gas model only compatible with Multi-Gas
range.

2. System controls

2.1 Control software

» Markes Instrument Control (MIC):
- Please refer to the UNITY-Air Server-xr or

UNITY-CIA Advantage-xr specification sheets
for software features.

- When instailing Kori-xr on a UNITY 2-Air
Server or UNITY 2-CIA Advantage, the
instrument controls must be upgraded to the
included MIC software.

Markes Intemational Lid
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2.2 Modes of operation for analysis

= Please refer to the UNITY-Air Server-xr or UNITY-
CIA Advantage-xr specification sheets for
desorption modes.

2.3 Water removal trap

« Constructed from quartz (3 mm i.d.).

+ Trap low temperature:
- Range: -30°C to 50°C.
- Adjustable in 1*C increments.

- Uniform electrical cooling applied over full
length of ice deposit zone.

« Trap high temperature:
- Range: 35°C to 425°C.
- Adjustable in 1°C increments.
= Uniform heating applied over full length of ice
deposit zone.
2.4 Sample flow path
« Temperature range: 50°Cto 210°C.
= Adjustable in 1°C increments.
« Uniform heating.

+ Constructed entirely of inert materials: PTFE,
quartz, inert-coated stainless steel.

« Flow capabilities: Independent, manual flow
control between 25-100 mL/min.

L SUHAVENBURG ¢
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2.5 Pnennatics

= Requires a pressurised supply of dry air or
nitrogen (dewpoint below -50°C) at 50-60 psig
{340-415 kPa). The dry gas is used for both

pneumatic actuation of the valve and for purging

the focusing trap box.

- Supplied with a fitting to attach to the
pneumatic control accessory (U-GASD1) on
UNITY=2r or LINITY 2.

» Note that helium and hydrogen cannot be used
us the dry gas supply.
3. System specitication

3.1 Dimensions and weight

+ Height: 46 cm (18.1").

« Width: 16 cm (6.3").

» Depth: 54 cm (21.3").

» Weight: 16 kg (35 Ib).
3.2 Anibient operating conditions

+ Temperature: 15°C to 30°C.

+ Relative humidity: 5-95'% RH (non-condensing).
3.3 Power reqiirements

« 100-240V, 50/60 Hz, 650 W (Kori-xr
self-adjusts to local voltage input).

3.4 Gas consumption
+ Dry wir or nitrogen: ~100 mL/mir.
3.5 Minimium PC specitication
For TD control:
« (OP1I: 1 GHz 64-bit dual-core or better.
« RAM: 4 GB.
» Hard disk space: 2 GB.
» (sraphics card: DirectX 9 or later.
+» Display: 1024 x 768 display.
» Operating system: Windows 7, 8.1 or 10, 64-bit,
English.
« Other requirements: Windows-compatible
keyboard and mouse; ohe free LISE connection
(in addition to those required for the UNITY-xr).

Markes internatonal Lid
T #44 (0)2443 230835 F +42 (01423231551 E encur soXmerea com

www.markes.com

Page 2

3.6 Satety and regulatory certitications

= The instrument is designed and mamufactured
under a quality system registered to 150 S001.
= The instrument complies with the essential
requirements of the following applicsble
Europesn Directives, and carries the CE mark
accordingiy:
- Low Voltage Directive 2014/35/EL1.
- EMC Directive 2014/30/EL.
- ROHS Directive 2011/65/E11.

» The instrument conforms to the following
procuuct safety standards:

- |EC 61010-1:2010/EN 61010-1:2010.

- |EC 61010-2-010/EN 61010-2-010:2014.
- |IEC 61010-2-081/EN 61010-2-081:2015.
- Ganudu: CSA C22.2 No.61010-1-12:2012.
- LISA: ANSI/UL 61010-1:2012.

« The instrument conforms to the following
regulation on electromagnetic compatibility
(EMC):

- IEC 61326-1/EN 61326-1:2013.

For more intormation about our products and
services, please visit www.markes.con.

Trademarks

Kori-xr™, Air Serverxr™, ClA Advantage-xr™,
HLTRAxr and UNITYxr™ are trademarks of Markes
International.

DirectX® and Windows® are trademarks of
Microsoft Corporation.

Marhes international shall not be lable for errors contained in
this specification or for incidental or consequential damages
in connection with the supply, performance or use of this
equipment.

Markes international reserves the right to change information,
descriptions and specifications within this document without
notice.

Kori-xr was developed in collaboration with the National Centre
for Atmospharic Science (NGAS) at the University of York. it
was co-funded by the UK's innoaation agency (Innovate UK).
the Natural Environment Research Council (NERC) and the
Weish Government under the Knowledge Transfer Partnership
program.

Page 42 of 50


http://www.niarkes.com
http://www.marke3.con1

9. Technicky list TC-20 TAG

MARKES

TC-20 TAG
Specification sheet

~

oY
The TC-20 TAG™ is a compact, stand-alone device tor the (,
simultaneous conditioning and dry-purging ot up to 20 I
thermal desorption sorbent tubes titted with TubeTAG™

RFID tags.

1. System teatures

= Conditioning of up to 20 single-bed TD sorbent
tubes simultaneously, to remove contamination
from sorbent tubes prior to sampling.

« Dry-purging of up to 20 TD sorbent tubes after
sampling and before analysis - especially
important when hydrophilic sorbents have been
used.

« Four manifolds (optional) for conditioning or
dry-purging 20 tubes while an additional 20
tubes are cooling.

2. System specitication

2.1 Dimensions and weight
+ Height: 30 cm (11.87).
41 cm (16.17) with gas manifold blocks.
« Width: 16 cm (6.3").
= Depth: 51 cm (20.1").
« Weight: 14 kg (30 Ib).
2.2 Ambient operating conditions
» Temperature: 15°C to 30°C.
« Relative humidity: 5-95% RH (non-condensing).
2.3 Operational temperature
* Range: 50°C to 400°C
» Adjustable in 1°C increments.
2.4 Time

» Range: 1 minto 99 h 59 min.
« Settable in 1 min increments.

MMarhes Intomat-onal Lid
T: +24 (0)1443 230835 F: 442 (014423 231531 E enour soRmerysa.com

YWWW.Miarkes.com

L-0037 (030517-4) § 2
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2.5 Carrier ga>
» (Gus: Helium or nitrogen.
= Pressure range: 0-60 psi.
« Purity: 5 N recommended.
2.G Power requirements
+ Voltuge: 100-120V or 220-240 V.

« Frequency: 50/60 Hz.
« Maximum power: 400 W.

2.7 Satety and regulatory approvals

« The instrument is designed and mamifactured
under a quality system registered to 1SO 9001.

» The instrument complies with the essential

requirements of the following applicable

European Directives, and carries the CE mark

accordingly:
- Low Voltage Directive 2014/35/E11.
- EMC Directive 2014,/30/E!.

« The instrument conforms to the following
product sufety standards:

- |EC 61010-1:2001/EN 61010-1:2001.

- IEC 61010-2-010/EN 61010-2-010:2003.
- Canada: CSA ©22.2 No.61010-1-12:2005.

- LISA: ANSI/UIL 61010-1:2005.
« The instrument conforms to the following

regulation on electromagnetic compatibility

(EMC):
- [EC 61326-1:2012/EN 61326-1:2013.

CHCHAUVENBURG 1,

&
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For miore information about our products and
services, please visit www.miarkes.conn,

Trademiarks

>-20 TAG™ and TubeTAG™ are trademarks of
Markes International.

Martes international shall not be liable for emors contained in
this spacification or for incidental or consequential damages in
connection with the supply, perfarmance or use of this eguipment.
Marhes International reserves the right to change information,
descriptions and specifications within this document without
notice.

Mlarkes It rma taonal Ltd
T+ (011343 230835 Fo+4d (010423 231531 E ancur aoXmersaa com

wovwi.miarkes,com

Puge 2
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10. Technicky list vodikovy generator

Prer:lslon Hydrogan Trace 1200 GC

Carrler Gas

" Application: Precision

- Part numbear: 3301768 _ SCIENTI

The Precision Hydrogen Trace 1200 generalor is designed primarily
for GC carrier gas use, and can also be used for detectors requiring
hydrogen fuel gas such as FID and FPD. One generator is capable of
supplying multiple GC instruments.

This generator offers a safe, reliable and convenient solution for those
using hydrogen for GC carrier gas, producing the highest purity of

hydrogen from the Precision series by ulilising a Proton Exchange
Membrane lo create the hydrogen gas from deionized water, as well
as Pressure Swing Absorplion and molecular sieve o
remove moisture content down lo trace levels. The Precision

en Trace generators are also suitable for providing collision

gl-l;:l r[g?lCP-MS. 9 "

The Precision Hydrogen Trace 1200 generator also comes with many
highly robust safety features as standard, allowing for peace of mind
in the laboratory and a far safer, dependable and more convenient
alternative to cylinder gas.

Gas typeos Hydrogen
Inll rated compressor: No
iculion 13!:5'. GC & GC-MS Carrier & Delector Gas. ICP-

380 mm 540 mm i

.

} { - Suitable for flame gas and carrier gas al lrace detection limits
99.99999%"
Internal leak detection with automalic shuldown features
Proven PEM technology to generate hydrogen safely and reliably
Regenerative PSA dryers to ensure highest level of purity
*  Automatic loading pump as standard
Maintenance limited to replacing de-ionizer carlridge
- Compacl, space-saving modular design
e | *  Creates hydrogen on demand, minimal storage of hydrogen in the
i i = i ; syslem
Short and easy start-up and shutdown procedures
Combine multiple unilts for higher flow requirements
GC in-oven hydrogen leak detector available as an optional extra
12 month comprehensive on-site warranty
Peak also offers a 3 year cell warranty with this generalor as
standard

ww 9o
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Gas Type

Max Gas Fiew:

Hax Output Pressure:
Mar Output Pressure:
Max Pury:

Gas Outels Fiting:
Water Purty Regurements:
wiater Consumpteon:
Foaer Consumption:
Veitage:

Freguency:

Cumert.

Heat output

Max Operating Temp:
Accreditations:

aize (KX'AxD) mm
Jhze (HXWaD) Inches
Generator feight

Hydrogen

1200ccimin

1C0psL§.30ar

100ps1E Sbar

$5.59593

1 x 18" Saageiak cempressicn Ntling

AZTM Type Il (<] uSlem /=1 MO-cm)

up % 2.1 LDay

TET Wans

110/ 230

0780

2.3-4.8 Amps

tcon

A5°C 1 95°F

CE FCC,COM

408 x 380 v 540 mm

1€ ¥ 15 ¥ 21 3 'nches

350 /836 E:

PEAK

Peak Scientific gas generators define the benchmark in refiability, convenience and peformance in laborataries arcund the world,
and come backed with a 12 month wamanty. Beyond this peried however you can ensure that your investment continues to be
[Protected] by our comprehensive generator care cover.

Our world-class aftercare support packages deliver a program of scheduled preventative maintenance whilst giving you the
reassurance of instant access to worldwide technical support and priority on-site response in the untimely event of a breakdown.

e For ordering parts visit: www_peakscientific.com/ordering/
e For senios plans visit www.peakscientific.com/service/service-plans/

Peak Zalentific UK Peak Soientfic's Quaity Managemert Syztem comiors T BOegC

Te: =id 01418128100 —
Far «440)141 892 5200

Peak Solentiflo North Amarioa

Te: «1-200-767-6532

Fax: +1-578-EC6-3502

Paak Soientific China
Te:o=85 21 5075 1130

Far -85 21 E078 1131
Foraful izt of cur wordaide

UKAS |

o™ce iocatons, piease vist MANAGEMENT Pol GLiEN'S ALESG Tl QUITEN & AVLADS
Web: www. pca-k-.t entife com SYSTEMS | TOR ENTERPNISE FON ENTERPRISE
! : : y WHCYATON IMTEANRTEINAL THADE
I ciscoven pesksoer®
Eral ot - = 'c.com T

0003 2
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11. Technicky list smésSovace plynt

GasMixers

SONIMIX 2106

Best in class Gas Mixer with the unique

sonic nozzle technology

Main applications

B Fulfilment of 1SO 14481 norm CEM (QUAL 1
to QUAL 3)
m  Quality control of gas menitors in the
laboratory
B Gasanalysers production
W To generate accurate gas standards and
mixtures for R&D purpose
The Sonimix 2106 is a gas mixer mainly used to ORIl Rlie 108 Shise test enches
calibrate and linearize gas monitors and to Main advantages
generate specific gas mixtures . v Accuracy - (0.5% rel.)/ stability (0,2% rel,)
The Sonimix 2106 is based on the principle of v Range - Up to 1024 programmable calibration
gas flow through sonic nozzles and is built points. Rare calibrations need.
according the ISO 6145/6 standard. The sonic + Return on investment — Reduce gas cylinders
nozzle principle makes it the most accurate and costs, less components
stable device on the market. It generates binary v Compatibility for corrosive gases (e range)
mixtures from 0 to 100% in fixed steps in a pure with gold nozzles
mechanical  process  without  electronic v Safe - Smart purge routine

regulation and without any influence from
ambient pressure or temperature.

The touch-screen LCD interface provides simple
and user-friendly management of all functions

on the unit.
Optional Auto Diagnostic functions for quick
check of the instrument performances

(patented) is available.

Optional Nox converter tester.

Proven metrological performances — Optional
ISO 17025 calibration reports will be delivered
from our accredited laboratory. In this way the
device can be easily linked with National
Standards (NIST, METAS, UKA, etc)

Evolution
in Gas Calibration Systems

%

Ergonomic with LCD display
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Specifications

Models: Sonimix 2106
General data
Dilution points
Dilution principle
Dilution gas line flow accuracy
Source gas line flow accuracy
Repeatability on flow
Accuracy on concentration (rel)
Repeatability on concentration
Response time
Auto Diagnostic
Factory calibration
Warm up time
Operating temperature
Dimensions
Net weight
Gas inlet requirments
Dilution gas:
Dew point
Source gas:
Pressure

Fittings
Gas outlet requirments
Flow:

Pressure
Fittings

Communication
RS 232
Ethernet TCP/IP
use
WiFi

Electrical data

Powier supply voltage

Installed power (Max)
NOx converter tester (option)
NO2 range
Stabilization time
Inlet fittings
Qutlet fittings

LNI SWISSGAS

e I swis Al)es BU

2106-10

Oya

2106-16 2106-64  2106-128 2106-256 2106-1024

10 1e 8 128 256 1024

Sonic nozzles (according 1SO 6145-6) and high precision pressure regulators

<0.25 % of set point
«0.25%
<0.1%
< 0.5 % on the highest dilution ratio
Better than 0.14% relative
<15 sec
Diagnostic of pressure regulator, valve opening, nozzle functioning, drift
By laminar flow with uncertainty < 0.2% of reading
none
15°C-40°C
19" 3HE/84 TE , 500mm deep
portable casing in option
15-20Kg

Requires dry Air, Nitrogen or other gas, 2 ports
-40°C

compatible with corrosive gases up to 10% (if option installed), up to 12 ports

3103 barrel

3 x Swagelok 1/4" (Air, Nitrogen, Span gas), optional up to 3x 4Swagelok 1/4"

per instrument

2.5+ 0.25 Lfmin (other fiow rate upon request)
adjustable by by-pass valve in front of the instrument
up to 1 bar rel (other pressure upon request)
4 x Swagelok 1/4" (Mixture, Waste, Purge)

Standard
Standard
Standard
Optional

230V/50-60Hz
115V/60Hz
100V/50-60Hz
150W

15 to 50 ppm / 30 to 100 ppm / 300 to 1000 ppm, all at 2.2 NL/min
Less than 1 min (once the device has warmed up)
2 x Swagelok (NO, air) 1/4"
2 x Swagelok (outlet, purge) 1/4~
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12. Technicky list zalozniho zdroje (UPS)

UPS Eaton 5PX

Jednofazovy UPS

UPS Eaton 5PX Gen2

1000/1500/2200/3000 VA

Mont&s rackftowor

Twwwwewsww

Intuitami LCD daplej pro snadnau
konfiguraci a sprivu

Pokrotila ochrana pro:
. Servery

* switche

* routery

+ datovd clozists

Powering Business Worldveide

Vyjimetna efektivita, ovladatelnost a moznost méfeni
energie pro IT manazery

Vykonnost a Gfinnost

Eaton 5PX Gan 2 poskytujs jednotkowy GEnik (N=VA).

5 wykonem wy33im o 11% v poravnani s jinymi UPS dokae
zdlohovat vice serverl

EPX Genl, nyni s certifikac! Energy Star 2.0, rabizi nejlepsi
vykon ve své& thids, diky nizéi spotrabs a nakladim na chlazan.
PTi provozu v bateriovém reZimu poskytuje SPX vysoce kvalitni
wystupni signél pro viechna phinojana citliva zafizanl, jako jsou
servery s aktivnimi PFC zdroji

Véachny konfiguraca UPS a EBM 5PX Gen2 poskytuji nejlepsi
poma&r rozmérl a doby zdlohy

Sprava a kybemnetické bezpetnost

Inovativni graficky LCD displej poskytuje viechny provoznf
informace hnad na preni pohled. Zvysuje komfort uvedeni do
provozu a konfigurace

Modely BPX Gen2 MNetpack za dodavajl e sitovou kartou Eaton
Gigabit, kterd nabizi dwoji certifikaci kybemetické bazpetnosti
(UL 2900-1 a IEC 82443-4-2) a umo3nuje kybarnaticky
zabazpeceny doh'ed spolecnasti Eaton

Spolu s 5PX Gen2 umoZnuje sitové karta Eaton Gigabit jak
vzdslene nastaveni UPS, tak vzdaleny upgrade firmwaru, co
zaji5fuje snadna nastaveni (sprévu zafizeni) 2 sniZeni nakladd
na ddrzbu

EPX Genl dokdZe mafit spotrebu energie na Urovni skupin
zasuvex. Hodnoty kWh Ize zobrazovat na LCD displeji nebo
pomroci Eaton Intalligent Power Softwaru

Eaton Intaligent Power Software e bez problémi integruje

do prednich virtualizagnich prostred a automatizovanych nastrojd
pro vyusiti cloudd.

Dostupnost a flexibilita

5PX Gen2 2200 VA a 3000 VA jsou k dispozici ve formatu RT2U
{optimalizovane pro monta2 do datovaho rozvadade) nebo RTIU
(optimalizované pro samostatné stojic! montai nebo monta2 do
datovych rozvadésh s malou hloubkou). Podpdry a iyiiny jsou
soubdsti viech modelll

Cviadini segmentll 5PX GenZ umoiiuje prioritizaci cdstaveni
rakriticeych zatéd3i a maximalizaci doby z&'ohy pro zdtéze kriticee.
Technologie spravy baterii Eaton ABMPvyufiva tistupfavou
matodu nabijeni, ktard optima‘izuje stav baterii a prociuujs jelich
Zivotnost a2 o 50%.

Pro dslsi dobu zalohy Iz& pfidat a2 4 externi batariova moduly
vymanitelné za provozu.
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UPS Eaton 5PX Gen2

3 1 UGB pon. 1 sedovy port, calkave
=zpauttinynaut (ROO), dalkews wprut
nzpzjeri [RPO) a reléowy wztun

& Konskzor pro evteml bateri [EBM)

B zasusek IEC 104 + 2 IEC 18AS

metanim anergie (vCene 6 zasuvek pro

azlkove ofadzni)

& Ziot pro korrunkacnl karu

1 Craficky LCD dizplsj
- Zreteing informacs o stavwu UPS
& marenych velizinach
- \Wlapzane mommost konfiguracs
- K digpodici v 7 jazycich
2 Kryt bataril pro jsjich wménu 23 provocu
(Hat swap!

-

Eaten BPX Gon2 22000: RTIU
Technické speclflkace

1 il C
mizu T2y

il a I‘.'I'I-Il :

Lir 2eractivn wysochakventi {tisth seustids aeploudni | midoudei napla)
T T—— S50y 28y

47 a2 70 bz |souztova 30 Hal 565 VEIE
FI0V [ o6/ 10 %) mrtaiio'ng na 2005 7 2080 ¢ FXON ¢ 2RV 7 240V) SOVED o 01 iz fautome® ool getchon|

L C14 1104y 1EC C14 [10W) 1EC C20 [1EA) ICC G20 1A
BxECCII1ON B fE C120104)
2% ECC18 16N 2 % SEC C12 1681
1 3cpirago 2 x
1 pi
TC nobin serecwnico hinme W

Bx|EC 13008 BxIE2 C12 {704

2 choapimy po 2w C CAF 0N 2 Zcpiry po 2 x EC C12 VORI
& sasady PR/ Schubic nebo

Baterie
Datns :8aini doba **

0w 1200 W MW JH0W
5 1000 [1]
AN 1000 + 1 EEMA 7 o 4TEMA RS
51500 13 7
EFX 1500 + 1 EBM / « 3FEM 517198 T3/ 143
] 16 E] 4
5P 2200 1 1 EDM / + 3IEM 00733 &5 187 [ EFE]
56 300 5 3 23 13 J 4
EP% 3000 + 1 EDM/ + SITM ] F 1 Sal [1[ v} 5 /2 /124 2708
Sprava batorio ALNY 2 mp'atnd bnmpenzovam memia =abijori (eliond ramkml asnratichs tostovani bareri, ochrane peti hlsbckamy whit a-tomatickn
romprndni eatnmic: bafenoych madull
Rozhrana
Kormanisatri porty 1 USE sort ¢ 1 vy pan FE2X o 1 minmarbzanice pro ¢ kovt mprutfvemet! + 1 mnisvockoeice g dilioe wpnati + 1 miniseriewice
yyttupnito ol
Shet pro komanieini karty 1 clot gro by Networs A2 iznutsct vorzo Notnack i nebo INDGW M? neto Relay WS
Proverni podminky, normy s homologace
Troveeni ozlo edCdaald
Moozt o 40 d pfi scichim soe Boei
Dogpodnost RELCIN el 1 U108 CRARD D
DAC wykennozt IEC/ T 63040 2 B
Vorro'cgaco 8 matani CE £ CB rozoct [TUV] 7 cTLA
Rozméry ¥ x 3 x 1l / Hmotnost
Naerrdiry UPS (mm) 41Ense5M18 & £1Reasnflf § 69,5 (T2
Vmetnozt LFS fug) 186 2a 37 RTA S 3 G
TR CE ST
Pewrrdry COM {teem) FREATN L LS § :g:{r?fgejlg‘llajl
Vmemaost TEM gl 18 iz &0 (RTIY) £ 287 MT3) 08 RIS 387 AT

3 rohy ma plebsoniny, 2 roky ma Bateeii |3 coky cing ssroba gfi regctecd

T Lepa raety 8

Fargomne Al mtee sesiry wrt

Typova &isla® 1000 1600 2200 3000

PT— —

UPS RT2U SFX1000IRTZUG SF1S00IRT2UG2 SPAZ200IRTIUGE EFY3000IRT2UG2
UPS RTZU ze zffo SPAI000IRTNGZ 5P 1S00IRTNGE SPI2200IRTHG2 sPi3000IRTKG?
UPS RT3U SP2200IRTIUGE EPX30001RTAUGE
EEM SPMEBMABATIUGS h SPREEM7IATIUGE (RT2U) / sPYEBM72RTIUST IRTAUI
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