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1. INTRODUCTION

With the aim of strengthening the facilities and expertise of the Kosovo
Institute for Research and Development (INKOS), mear Pristins two reportslsz

have been prepared under the sponsorship of UNIDO.

As a8 follow-up to the recommendations made in the reports the equipment
identified and specified had passed through the UNIDO purchase procedures and
reached the final stage for placing the orders. The msin purpose of my visit to
Vienna from 23-25 Jsnuary 1989 was to assist in resolving some of the issues
raised during these procedures and to reconcile the technical requirements with
the project financial constraints. Before placing the contracts the following

issues vere identified as highly relevant:

DP/YUG/87/019 - Equipwent

o Evaluation of revised quotations from Perkin Elmer and Erba Science
® Responge from H.P. re replacement of integrator with P.C.

° Selectiyn of supplier(s) for GC and HPLC

° Technic?l justification for selection

. Final d?cision based on budget constraints

DP/YUG/87/020 - Equipment

° . !vnluaﬂion of additional tenders received from Horiba and UPK

® Juntifﬂcntion for choice of H & B analysers, particularly where they are
most expensive. Resolution of outstanding issues, rack mounting?
Queltiénnaire?

° Final decilions on items 7 (thermo?lectron) and 5 (Monitor Labs). Answer

questions raised by Monitor Labs




° Resolution outstanding questions Te vehicle and selectior of vehicle

supplier
. Reconcile equipment eelection with budget.

The philosophy of the approach up to final selection and purchase of the
equipment will be given in the next chapter before dealing with the spplication

of the equipment in the field and laboratory situations.

2. CRITERIA FOR THE SELECTION OF EQUIPMENT

The two project areas DP/YUG/87/019 and 87/020, although having separate
objectives, do have some common interests especially in the measurement and
analysis of particles and gases. Allocation of capital for 019 and 020 re
$128K and $116K respectively and these have been the target figures‘within the
total capital budget of $244K. The present selection of equipment is just
within the total budget and within about 102 for the two project allocations

which is considered acceptable.

2.1 87/019 Gasification Plant

On the basis of priority instruments and equipment with'm the cost

ceiling, three essential items were selected:
(i) Apparatus for the determination of volatile organics.
(ii) Equipment for the analysis of polyaromatic hydrocarbons (PAH's).
(iii) Sampler for particulste and organic vapours.
The detailed specifications of these items took knto account the need to

sample and analyse sliphatic and aromatic BC's, N and S aromatic compounds,

M heterocyclic HC's, phenols and mercaptans.

2.1.1 High Resolution GC with Thermal Desorption Unit

There were three candxdnte systems that wmet ' the specification, sall

produced by organisations vtth q very high xeputat:on in the field of gas




chromatography. The systems are produced by Perkin Elmer, Hewlett-Packard and
Carlo Erba (Erba Science).

Each potential sampler included a thermal desorption (TD) system suitable
for the analysis of complex organic mixtures. The package includes the whole
TD~GC-FID-data system approech which is specifically aimed at industrial
organics such as very volatile species (BP 50°C); bigh molecular weight
species (PAH's 3 ring, Dioxins, PCB's); very reactive species; hot wet stack
gases. Analyses require correct interfacing between the thermal desorption, GC
and data processing system. It should be noted that in the case of Bewlett
Packard the TD is supplied by Bartelt and may require developwent work by one or
both suppliers.

On the basis of least cost and meeting the specification the Elba Science
system has been selected. The system is used widely ip Europe and maintenance/
back-up support do not present logistic problems. Appendix A gives details of
the Erba Science equipment.

2.1.2 High Performance Liquid Chromatography (HPLC) System

There were two systems, Hewlett Packard (HP) and Perkin-Elmer (PE) that

met the specificstions required.

The HP system was selected on the basis of least cost and its excellent
performance in many laboratories throughout the world. Included in the system
is & Programmable Fluorescence Detector with a large dynamic range to
accommodate compounds giving large variations in emitted light. The Integrator

is powerful, flexible and if required can be linked to a PC at a future date.

Details of the HP equipment are given in Appendix B.

2.1.3 Particulate snd Organic Vapour Sampler

Andersen Hi-Vol ssmplers sre already in use at INKOS and therefore a more
sophisticated sampler manufactured by Andersen's and suitable for the subsequent
snalysis of high molecular weight organic particles and organic vapours has been

selected.




2.2 87/020 Instruments/Equipment for the Measurement of Source

Emissions Using a Mobile Laboratory

The provision of a mobile laboratory equipped to continuously wmessure
source emissions (gases) has been identified as an essential facility for INKOS.
Bearing in wind the high cost of fvlly equipped purpose designed emission
laboratories a number of options were considered to provide the test option to
reet the specifications and to be within the budget available. Two alternatives
wvere examined in AQtaiI:

(i) to &utchase the required instruments, valves, piping valves etc
lnd:a suitable panel van equipped with an air cooling system and
carry out the installation and commissioning at INKOS;

(ii) to purchase a transportable package of instruments already piped
and: operational with span and calibration gas facility. The
package would then be inrtalled in a suitable panel van equipped

viﬂh an air cooling system.

In the evént three quotations were received for option (ii) that were ali
spproximately at 'the budget liwit including the purchase of a panel van. The
organisations coﬂsidered were: Horiba, Monitor Labs and UPK. Although ir the
case of the UPK quotation the oxygen analyser specification s for a zirconium
oxide detector tﬁe Company's quotation was accepted becasuse it provides for
installation of ?quipnent in the van including air conditioning and lightning

protection. Details of the instruments are presented ia Appendix C.

2.2.]1 Messurement of Particulate Emissions — Discontinuous and Continuous

INKOS is ;lready equipped with a Strohlein 15 discontinuous extractive
type particle u:npler. As previously indicated to make continuous particle
measurements for power plant emissions 8 double-pass transmissometer is
recommended. Shbuld the final total equipment costs permit an additional $10K

an instrument to the following specification should be purchased.

® Transmissometer for rhe continuous determination of particle emissions in

flue gnleﬁ from combustion plant,




° To measure extinction in at least four ranges

™ Suitable for duct widths of 0.5-10 metres

° Elecirical output to be linearly proportional to the calibration values.

3. APPLICATION OF EQUIPMENT AND INSTRUMENTS

This chapter will deal with some specific applications for the equipment

and indicate procedures and limitations where appropriate.

3.1 Application of High Resolution Gas Chromatography

It is the intention for the facilities to be installed at INROS to use
the GC without a mass spectrometer for the analyses of organic mixtures. In
adopting this procedure it will be pecessary, or at least advisablie, to obtain a

full GC-MS analysis for a typical mixture.

To use GC alone it is a requirement that each peak in the chromatogram
corresponds to s peak inm the GC-MS chromatogram which is due to a single
substance. If a pesk is clearly due to two or more components (from GC-MS
evidence) then the area of that peak cannot be apportioned between the
components, without considerable esdditional GC-MS work over a range of typical
samples. Should the subsequent samples show considerable variations in the
proportions of the individual species, then it would be impracticable to attempt

to quantify any such unresolved components.

A further requirement is to conduct sall snalyses under, ass closely as
practicable, identical conditions to those used for the original GC-MS analyses.

This requirement covers the following:

(1) ssmple introduction procedure (liquid injection or thermal

desorption) should be same;

(ii) the chromatography column shall have the ssme diameter, length and

contents;




(iii) the carrier gas and flowrate should correspond, and the column

temperature should be programmed in the same manner.

Providing the above conditions are wet the profile by GC can be used to

identify and quantify peaks.

For calibration purposes the laboratory should have avaiiable standards
for all the chemicals of interest. Ibn sddition these will provide confirmstion
of retention times and allow adjustments to be made if chromatography conditions

have changed.

3.2 Thermal Desorption Autosampler (TDA)

The TDA is a stand-alone ancillary unit commonly used in conjunction with
gas chromatography snd for such purposes the absolute response of the detector
to each analyte wust be known. Analytical reproducibility is ensured by the
provision of an in-line injector which allows the standard sample mixture to be
vapourised directly into the cold trap used for the second stage desorption.
Hence 25 the cold trap is heated the components will pass to the GC as if the
cold trap had been loaded by primary desorption from the sampling tuvte, It is
therefore possible to determine retention times, peak profiles and sample
recovery from the cold trap before a sample tube is snalysed. To calibrate the

detector response a standard sample is injected.

3.3 Laboratory Regquirements for GC Analysis

The lsboratory where the equipment is to be used must have sccess to all
compounds of interest for calibratioo purposes and the facilities and expertise
for the safe handling of such chemicals. Regular supplies of pure helium,
cylinder grade air, hydrogen should be available,. The traps will require
skilled preparation in a8 contamination free sres and conditioning in & flow of
belium st Qbove desorption temperature before reuse.

Good laborstory practice is essentisl for maintaining the correct working
environnenﬁ for the operation of the instruments including the computers. 1In
eddition procedures for clearly identifying each individual eample and tracking

it through;the system to report stage are required.




3.4 Application of High Performance Liquid Chroaatography

To obtain comprehensive data on the emissions of organics from processes
it is necessary to representively sample the emission and analyse it to totally
characterise &ll the organic comporents. This procedure is not aslways
practicable nor cost effective and an alternmative is to sample a known portion
of the organic which can be analysed to give guantitative or semi-quantitative

information on either:

(i) the total mass of material present and its bulk properties such as
boiling point range, polarity etc using relatively simple and low-

cost techniques, and/or

(ii) individual components or groups of similar components using high

resolution 'state of the art' analytical techniques.

This approach is based on the United States EPA Environmental Assessment
Methodologies for Fossil Energy Processes3:%4. The protocol given by EPA for
the analytical procedures at the initial stage (level 1) specifies a semi
quantitative soxhlet extraction using dichloromethane solvent to determine the
mass ratio of volatile to non-volatile compounds carresponaing to the main
activities of the process under investigation. The extract is then fractionated
by polarity into seven subsamples on a silicon gel column. Compound Groups of

interest resolved by this method are shown in Table 1.

By separating the compounds into broad groups of interest such as PAH's
and phenols snalytical procedures can then be applied to isolate and quantify

thea.

3.4.1 The Analysis of Polycyclic Aromatic Hydrocarbons in Gases

In recent years many reported methods for the determination of PAH's in
gases and water have appeared. Liquid chromstography (LC) with ultraviolet (UV)
absorption and/or fluorimetric detection and GC with flabe ionization snd mass

spectronetry5o6 detection have been used.




TABLE 1. - Fractionated Organic Categories

Category
(Subcategory)

Most Probable
LC fractioe

Notes

Aliphatic hydrocarbons
(Alkanes)
(Alkenes)
(Alkynes)

Balogenated aliphatics
(Saturated)
(Unsaturated)

Aromatic hydrocarbons

(Benzenes)
Balogenated aromatic hydrocarbons
Ritro aromatic hydrocarbons

Fused alternate, nonalternate hydrocarbons
M 216 (methyl pyrene)
MW 216

Ethers
(Halogenated ethers)

Epoxides
Aldehydes
Beteocyclic oxygen compounds

Nitriles
(Aliphatic)
(Aromatic)

Alcohols
(Primary, secondary, tertiary
(Glycolss

Phenols
(Alkyl, etc)
(Halogenated

ghenols)
(Nitrophenole

Esters
(Phthalates)

Kecones

Amines
(Primary, Secondary, tertiary)
(Hydrazines, azo comp-unds)
(Nitrosoamines)

Heterocyclic nitrogen conpound;
(Indoles, carbazoles)
(Quinolines, acridines)

Alkyl syl fur compounds
(Mercaptans)
(Sulfides, disulfides)

Heterocyclic sulfur compounds
(Beazothiophenes) ‘

Sulphonic acids, sulfoxides
Anmides

Carboxylic acids

Silicones

Phosphates

[
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6,7
2,3,4
5,6,7

Possible assignments.
Fractions 4-5, 5-6,
6-7 generally overlap
to a considerable
extent. Also,
additional cowponents
of a particular
molecule may cause it
to elute in an LC
fraction other than
expected, Por
example a short-chain
ester would probably
elute in LC fraction
5 or 6 whereas a
long-chain ester
would elute in
fractions 3 or 4.
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LC with fluorescence detection is a sensitive method, but does alwvays
provide adequate selectivity in complex mixtures. However, the wmethod has
several advantages, and it is possible to improve selectivity as iadicated in

the following:

(i) Some isomers not easily separated by GC can be separsted by LC
vith the correct choice of mobile phase and statiopary phase e.g.

benzofluoranthenes (b,j,k)7.

(ii) Fluorescence detection of PAH's is very sensitive and lower limits
of detection can be obtained than bj GC/MS using selective ion

-onitoringa.
(iii) 1Individual PAH's have characteristic fluorescence excitation and
emission spectra and a degree of selectivity is possible if the

facility to switch wavelengths is are2ilable during a run.

(iv) LC provides a useful preliminary clean-up/fractionation technique

for the isolation of PAH's from compiex mix:iures?s10,

Appendix D describes procedures for the determination of trace organic

materials in the environmental samples.

3.5 Recommended Lsboratory Layout for the Work-up and Measurement

of Trace nganics Usigg,HPLC

It is important that the information!! and facilities necessary for
the safe handling of chemical substances are provided for laboratory staff. An
indication of some of the facilities and precsutions required for work

sssociated with HPLC are indicsted in Sections 3.5.1-3.5.5.

3.5.1 Sample Extraction

Soxhlet extraction is .elf contsined but common sense dictates that each
~ say 24 hour - extraction be carried out in a fume cupboard. Some means of

monitoring throughout the period of extraction is also essential,

11




3.5.2 Concentration Process

This process has to be performed under very good extraction conditions as
the objective is to remove solvent. Well designed and effective fume cupboards

are essential.

3.5.3 Clean-up Stage

During manual open column clean-up fume cupboards are essential.

3.5.4 Analytical/Semi Preparative HPLC

The process is self contained with little opportunity for exposure to
solvent fumes. However, the solvents used are volatile and therefore means to
place the whole apparatus on drip trays and the provision of a fume hood above
the apparatus and trays is recommended. During analysis helium sparging of
solvents inevitably leads to solvent fumes and a fire hazard can exist unless

suitable extraction is provided.

3.5.5 General Laboratory Layout for HPLC Analytical Work

The general layout should have 3-4 fume cupboards - one for each stage of
the snalytical procedure. The bench for the HPLC apparatus should be of a
peninsular type (which facilitates maintenance work) with an overhead extraction
hood.

The handling of chemicalicarcinogens especially standards in concentrated

form, should be carried out in a glove box.

3.6 Use of a Source Emissions Mobile Laboratory

The mobile laboratory 'is basically a Mercedes-Benz 609D/3700 Van
instrumented as specified in Apbendix C. It is planned to loc@te the:laborltory
at a point near *o where measurements are made, and to connect a probe - with a
speciai sampling dilution systeﬁ - to san umbilical sampling line preienting the
procelp gases to the analyaert. The linearised electrxcal output‘ from the

annlytgrs is continuously non;tored on a 6 channel recorder.




Calibration procedures are incorporated in the mobile lsboratory so that

at the site full checks can be made on the zero and span response for all the

instruments.

The Laboratory is designed to ensure that during instrument operation and
bigh smbient temperatures the air conditioning system will maintain a
satisfactory working eonvironment. For site trials st the process plants
particulate sampling equipment and a range of ancillary items are likely to be
required. Stowage of these, within and attached to the laboratory during

transportation should be provided by INKOS.

The monitoring of source emissions is often time consuming and where
possible spare items should be readily available to minimise any disruption to
the work programme. Although the sample dilution system should avoid the
presentation of aggressive gases o the analysers cosideration will need t> le

given to the provision of spare anzlysers at a future date.

4. CONCLUSIONS AND RECOMMENDATIONS

o The basis for the selection of equipment for thz two project areas has
been presented and the constraints, both technical and financial

identified.

° Selection of a Carlo Erba-Megs Series IIRGC 5360-00 high resclution gas
chromatograph, a TDAS 5000 thermal desorption asutossmpler, other
ancillary equipment and a dsta processing system gives s facility
suitable for the analysis of complex mixtures. I1f required a wmass
spectrometer (MS) can be linked to the system thus enhancing the

facility.

° Precautionary measures in the absence of MS are discussed, and the
procedures required when operéting the HRGC system to ensure valid data

stated,

° Laboratory requirements for GC snalysis sre outlined together with safety

requirements.




A Hevwlett Packard high performance liquid chromatograph HP 1050 series
together with a HP 1046A programmable fluorescence detector, a HP 3396A
integrator and other ancillary items have been ordered. The application
of HPLC for the analysis of trace organics is discussed and the

limitations and advantages of different methodologies presented.

Detaziled procedures for the determination of trace organic materials in
envirommental samples are described and critically appraised. The HPLC
procedures include extraction/concentration; preliminary fractionation/

clean up and chromatographic separation, detection and quantification.

Laboratory requirements for the installation of HPLC are given and

include extraction, fume cupboards and safety measures.

A UPK mobile source emissions laboratory for the continuous measurement
of gaseous emissions has been selected. Initially data from the
analysers will be monitored by means of a multi-channel chart recorder
and it is recommended that a computer be installed when funds permit to

facilitate data reduction.

The measurement of particulate emissions will be carried out by an
extractive discontinuous method - Strohlein. It is strongly recommended
that an "in-stack/or duct" transmissometer be purchased so that

continuous measurements of particulate concentrations can be made.
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MEGA SERIES

HIGH RESOLUTION

GAS CHROMATOGRAPHS

5160-5300

The Mega Series high resolution gas chromatographs
are a complete line of highly innovative instruments
specifically designed to meet the very high criteria
required by the modem, demanding chromatographic
techniques.

The new Mega Series offers the advantages of
automation and modular construction, as well as a
wide selection of easily interchangeable injection and
detection systems.

The Mega Series features large column oven with high
thermal stability and a keyboard operated Multi
Function Controller (MFC 500) which includes a multi-
ramp linear temperature programmer.

ST MEGA t-E
15t January 986

The Mega Series includes two main variants: the single
column unit 5160 and the dual column units 5300.

They may be upgraded and automated at any time
according to your analytical needs and budget through
the widest array of dedicated accessories and
purposely developed autosamplers including the unique
cold on-column autosampler AS 550.

The line is completed by cost effective, highly efficient
data systems and Maxima 820/Baseline 810
chromatography workstations.
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DESCRIPTION

Series HRGC - Base Unit Specification
od
foal

As reported befors the Mega Series Includes two main varlants: the 5300 and 5100. These
unity feature the same column oven and keydboard operasted Muitl Function Controller MFC 500
ond offer a wide choice of injection systems, pneumatic circults and detection compariments.
The detalled specifications of the individual parts forming the Base Units reported later are
described hersunder.

injection Systems

Mmg to the different Base Unit configurations the folicwing Injection systems are
avaliadle:

Dual capiliary injection system (6100-00 and 5300-00)
it includes:

* Non- , septumisse cold on-column Injector.

Based on the nal design proposad by Grob, this injector is aleo fitted with a special
sscondary cooling system (patent No. 4269608) ensuring » complete sample transfer from the
syringe to the caplilary column.

This ensures peak area and relative pesk arsa standard deviatinng below 5% and 0.5%

respactively.

Sesides this unsurpassed capabliities, the seconcary cooling system also permits injection
temperatures higher than the sample solvent doiling point therefore preventing the
consequences of the flooding effect responsidie for peak distortion.

The injection procedure car be automated by the OC 5186 Module which, besides permitting
sutoratic actustion of injector valve and seconda’y cooling by simpis manual syringe
ingertion, also starte oven temperaturs programmer and computing Integrator.

o Spiit-splitless injector

The design of this capillary injector I3 based strictly on Grobd's original idea.

it fings it major fisid of appiication for samples which are undiiutadle or contain large
amounts of heavy by-products.

it can bs used for elther spiit or splitiess Injection thus covering a lerge range of applications.
The Injector accepts ditferent sized glass finers 1o meet the requirements imposed by sample
volume and to avoid sample-metal contact therefore preserving the nature of the sample.
Septum flushing and sample splitting Is sccomplished by two high precision micrometric
vaives located In a heated arss.

Thess valves can be automated for unattended operations with sutosamplers.

Temperature setling is via keyboard In the range 50°C to 450°C In 1°C Increments.

Dusi packed column Injection system (5320-00 and 5340-00)

This system includes two heated injection ports designed lo accept glass or metal packad
columns from 4 to 8 mm OD.

R sccepts metal or glass liners for conventional vaporizazion lajection or alternatively the
Injectors may be used for direct sample Injection Iinto packed columns.

Giass and melal liners are readily removed for cleaning and removal of sample residues.
Special septum coolers are avaliadble to minimize dleeding and eliminate ghost peaks.
This injection system can be heated In the range 50°C to 450°C in 1°C increments.

Dusl packedicapiiary Injection system (5330-00 and $380-00) -

This system InCiudes one packed and one capliliary column injector (split-spiitiess for 5330-00
and cold on-column for 5380-00).

Specification of these Injectors have been previously reported.

Pneumatic Circuits

Different pneumatic circulis are avaiiable for carrier and suxiliary gases. Thelr composition is
strictly related to 'he different configurations of injection systems and base body
compartments fitted Into the Base Units.

Carrier Gas

o Dual independent caplilary-designed circuit (5180-00 and 5380-00)

This circult fesaiures two separate lines for cold on-column and split-spiitie.+ injector. Each
line includes:

A high precision bleed and diffusion-proof metal bellow pressure controller (PRV-20/3) for
sccurate carrier reguiation in the range 0 to 2.5 Kg/sq cm.

The cold on-column injector line Is prearranged for direct connaection of CP/ICF module for
constant pressure/fiow operations.

A metal shut-off vaive, particularly useful for prompt lsak check and sasy fiow rate
measurement.

A 80 mm dlameter pressure gauge.

o Dual independent packed-column designed circult (5320-00 and 5340-00)

This circuit features two separate lines for packed column Injectors.

Each fine includes:

A high precision bleed and diffusion-proof metal beliow pressure controller (PRV-20/S) for
accurate carrier gas regulations In the rangs 0 to § Kg/sq cm.

A high constancy flow controiler.

A metal shyt-off valve.

A 60 mm diameter pressure gauge. |

o Dual Independent packed and caplilary-designed circult (5330-00 and 5380-00)

This clr;::t features two separate lines for packed coiumn and caplitiary split-spiitiess injector
respeciively. ‘ ‘

The line for packed clumn Injector le the same as reported before for 5320-00 and 5340-00
while that for the cepillary injector was described for 5180-00 and 5380-00

A2
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Auxiiary gases

o Two ditferent pneumalic plumbdings are availadie

They consist of:

Three independent lings (5160-00) for hydrogen, sir and make-up.

Five independent lines (5320-00, 5330-00, $340-00, $380-00 anc 538)-001, two for hydrogen,
two for alr and 8 make-up.

Each line includes:

A high precision metsl diaphragm pressure controlier.

A 40 mm dlameter pressure gauge.

Column Oven

The Megs Series column oven has deen optlimized 10 produce the best possidble oven
temperature stability and uniformity, fundamental parameters determining accuracy and
precision of retention data.

Innovative patented solutions as a new concep! in sir circulation and 8 unique fan design
permit the colums tc be immersed in an ideal, thermally quie! zore witn 8 peak to peak
temperature variation of less than 0.05% of actual temperature.

This permits low thermal mass capillary columns (Tiexidle tused silica) to be used without aay
prodiem of pesk distortion or splitting.

This column oven accepts true side by side column instaitation uf both packed and capillary
type while stiil providing a large usable space for ditferent valving configurations.

Techalcs' Osta
Temperai.-e range: from 8°C above ambient 10420 °C.
Subambisat operations down to a:e possidle through an optionally available N;

cryoger  unit.

Program rates: 0 %© 49.9°C/min in 0.1°Cimin through three-ramp programmer. Practical uppe’
Hmit is 50°Cimin Guring initis! ballistic programming as may be required by splitiess and coi¢
on-column injections. Usable space: mm 320 (h) x 320 (w)x 160 (d).

lonization Detector Base Body Compartments

Two types of lonization detector base body compartments are available according to the
diiierent Base Unit configurations.

This is mainly due 10 the fact the requirements imposed Dy capillary columns are basically
more stringent and surely diffe:ent from those needed by conventional packed columns. in
this light the Mega Series base body compartments have been designed 10 fulfill these
reQuirements.

Capiliary-designed base body (5180-00, 5330-00, $380-00 and 5380-00)

Enginsered 10 sccept all types of capliiary columng (giass and fused silics). The base body
design permits the capillary to enter directly the detector jet thesefors eliminating any dead
volume responsidle for extra column band brce .ening effect.

The temperature of this compariment is finely controiied In the range 50°C to 450°C inn’c
increments.

Temperatu-e uniformcy is ensured Dy specially designed hesters chm:rltmg any pcss~b1e chig
spot to avoid loss of etficiency.

Pecked cc.umn-dasigned base dbody (5320-00 and 5340-00) ‘
Accepts al!' types of g.ass and maetal packed col.mns ranging from 4 16 6 mm OO withou! any
modification.

Aiso in this case the column enters this compantment up 10 the detector jet therefors
oliminating ail problems previously cescr:ded.

Tempe-ature range and uniformily are the same mentioned above for the capillary- dcsugnod
type.

A common featurs for both types is the possibility 10 inlerchange ioruzation detectors in
minutes without any modifications (excep! jet rep acement). |

Multi Function Controller MFC 500 ‘

The Multi Function Controller MFC 50C is the simple, easy to undersiand yet accurste |
keyboard opersted control siation of Mega Series.
It includes:

Address keyboard

This section contains all the addresses of the four 20nes the MFC 500 is divided into. They

are: injacior one, injector two, oven and detecior base body compariments. it also includes,

“ACTUAL TEMP" and LIST keys for prompt vllualuubon of the different tompoulwu cnd
program parameters respectively.

Numeric keyboasrd “

This keyboard is usaed to set the values of the individua perating parameters previously

solected through the address keyboard.

it aiso Ingludes "CHRONO" key to verify or re-adjust uni« ges or fuel gu flows thvwgn l

digital stopwatch.

Large graphic array
it includes: X | '
MEMORY display for all set parameters ("C, *K, MIN, "C/MIN); ACTUAL TEMP display for
instant rison with presel parameters.

TIME € ED for the elapsed time of sech program phase. ‘

DATA/CHRONO display for monitoring esch parameler entry and siopwaich.

Temperature program srray 'with le cursor lndicmnp sctus! phase in progress.

Trouble shooling and communication signals including “ready” and "almho" lamps for' systcm
lI.luo indication or utnsmlulon 10 external devices. '

o multl- ‘Mog.om mmqo and recall D ‘ o
l'ocl ities are prov fo ltom up 10 10 complele programs which can be recalled st any time.




DESCUPTION

113 11100-50

113 11101-50
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beck
of \oczponr falure 8 Dattery back up praserves Operating parameters stored In
for 30 days.

Column Smit protection
Ensures that colume maxinum temoerature will not be exceeded. Setting s independent from
temperature program and e realized through digital thumbwhes! awitches for maximum safety.

Maln power bresker
An sutomatic electromagnetic switch ensures protection of slectric and slectronic circultry
againgt current overicads.

General Base Unit Specifications

Physica! size

Helght: 877 mm, width 779 mm, depth 581 mm

Power requirements

15 amp. dedicated line.

220 YAC & 10%; 3080 Hz.

Maximum power consumption: 2200 VA (including injectors and detector base body) during full
power heat-up.

Mega Serles HRGC - Base Units
Mega Serles HRGC 5160-00

complete with:

Dual caplilary injection system Including cold on-column and split-splitiess Injectors.

Dual incependent capliiary-designed pneumatic circult for carrier Qas {one for sach injecton).
Three independent line sux. gas piumbing.

High stabllity large column oven speclally designed for fused silica capiliary columns.
Caplitary-designed bese body for lonl2ation detectors.

Keyboard operated Multi Function Controlier MFC 500 including multi-ramp temperature
programmer and large graphic array.

Instaliation Kit and standard outfit.

Mega Serles HRGC 5320-00

complete with:

Dua! packed column injection system accepting 4 and 6 mm OD glass and meta! columns
without any modifications.

Dual independent packed column-designed pneumatic circult for carrier gas {one for each
injector).

Five Indepandent lines sux. gas plumbing.

High stabiiity large column oven permitting true side by side column installation.

Dual packed coiumn-designed base body for ionization detectors.

Keyboard operated Multi Function Controlier MFC 500 including multi-ramp tempe-ature
programmer and targe graphic array. -

Instal’stion kit and standard outfit.

Mega Series HRGC 5330-00

compiete with:

Dual injection system including one packed column injector and one Capiita-y sphit-splitiess
Injector. -

Dua! independent packed and capiliary-designed pneumatic circuit (one for sach Injector).
Five independent line sux. ges plumbing.

High stability large column oven permitting true side-by-aide packed and capiliary column
installation. Specially designed for fused silica capiliary columns.

Duasl packedic: Hillary designed base body for ionization detectors.

Keyboard operated Muiti Function Conirolier MFC 500 inciuding multi-ramp temperature
programmer and large graphic array. |

Instalistion kit and standard outfit.

Mega Serles HRGC 5340-00

Same as Mega Series HRGC 5320-00 Base Unit but aiso Including a high sensitivity, high
stability hot wire thermal conductivity detecior to be piloted by HWD 430 (not Inciuded as
standard . 'th the Instrument). y

Mega Serles HRGC 5360-00 ’

complete with:

Dus! capillary Injection system Including cold on-column and spiit-splitiess Injectors. '

7 us! independent capillary-designed pneumatic circult for casrier gas (one for each Injecton).
Five independent line sux. gas plumbln?. ., ‘

High stadliity large column oven specially designed for fused sliice capiliary columns.

Dual capliiary-designed base body for lonization detectors. w I ‘
Keyboard opersted Multi Function Controller MFC 500 including multi-ramp temperature
rvogummor and large graphic array.

nsiallation Kit and standard outfif. "

i

Mega Serles HRGC 538-00 y H

's?mo as Mega Serles HRGC 5330-00 but with coid on-column Injecior Instesd spilt-splitiess
njector. |

Ak y o




418 10800-50

418 10620-50

432 08717-59

Detection Systems for Mega Ssrles

Theti.ai Conductivity Detector

Hot Wire Thermal Conductivity Detector HWD-48
Complete with ssneing slements type wxusj

This detector can De connected 10 HWD 430 Control Module. Relsvant techaical data are

reported belcw.

HWD 430 Control Module

ooupled to HWD 45 detecior, R permits Constant Mean

Tomperature operations to be performed.

This engsures high fliament protection, while enhancing

wide linear dynamic range and high sensitivity.

The module Incorporates separate controls for digital

setting of detector and filament temperature in steps of

10°C and otatus lights for prompt visualization of the system.

Safeties are aiso provided for aafety cut off and carrier

pressure failure.

Output signai section includas binary steps attenuator

(1 to 1024 pius shunt) emplifier gain by a factor of 10,
switch and fine ant coarse zer0 controls.

is module can operate .  cal mode only.

Minimum detectable amount: 1x10°'® g/mi (based on neon),

aquivalent 13 0.4 vpm neon In 1.5 cc of air using 20 mimin

hellum carrier with detector temperature 100°C

and fllament temperature 200°C and s motecular sieve

column 5 mx2 mm D at ambient temperature.

Senslitivity: 2x 10° mV x mimg (based on neon).

Linearity: «2% for heptane over a dynamic range of >10°.

Noise: 22% at highest sensitivity (x 1x 10).

Nominal temperature setting for detectcr: ambient to 380°C.

Nominal temperaturs setting for filaments: ambdlent to 490°C.
for recorder: 1-10 mV.

Output for computer: 1-10 V.

Power Supply: 220 V; 5080 Hz.

Flame lonization Detector

Flame lonlzation Detector type FID-40°

S oclally designed tor high dyna.nic range.
Sensitivity: 0.012 cou am.

Unear range: better than 10°.

Noise: 2x10°'* A at max sensitivity.

Minimum detectadie amount: 3x 10°'? g/sec (pentane).
Operating tempe:ature limits: 330°C with flame jet FiD-4
(404 01800-50), 450°C with ceranic flame Jst (404 04300-50).
* Thig Zetac’ar incluZes one Nae Jor FI0-4 38 eta~det For Mgh
omoetatuie Aperations the eramic flame (8. ShOviC Do Ordered sstre.
€L 580 Elecirometer Module

The Eiectromster Control Module EL-580 is a singile
channel amplifier for FIC-40 and NPD-40 deteclors
which provides excellent performance of sensitivity
and linearity. It consists of a solid state amplitying
circult, JFET pre-amplitier stage, signa! attenuators,
full scale calibretor, back-off suppressor as Autozero
and stabilized power supply.

Operation modes: single or differential®

input range: 0 to 10°A

Input attenuation: 4 steps (10, 107, 10*, 107

Zero compensation: §x 10°A through digitel type
aulozero. Remote costtirol can be activated

Gutput attenuation: 11 Dinary steps from 2° to 2'*
Recorder outout: Polentiometric dor 101 mvis.
Computer cutput range: 0 to 10V (1V)DC

* For @fferantial mode an Ingut 0ord adegier required.

Input cord sdapter for EL 480 snd §80
Permits EL and 580 to operate In differential




419 10540-80

419 10550-50

432 09593-50

419 CS5700-50

Thermioni> Detector

Nitrogen Phcaphorus Detector type NPD-40°
High sena’tivity, high stabiiity wide linear dyramic range
detector for the determination of nitrogen and phosphons

conlzining compounds at a fiig of a switch, s

Minimur detectable amount: §x 10" g/sec as methyl
parathion; 2x 10°'? g/sec as st-azine.

Linearity range: better than 10°.

Noise: 2x 10°** A In «N modee.

Selectivity: N/C = 10°:1; PIC = 10°:1. 1’
Opacating temperature limits: 330°C with fiame jet FID-4

(404 01800-50); 450°C with caramic flame jot (404 04300-500
°ﬂum~mmﬁmnmuwhm
moerature ope e the flame ot o de srdered axra

Electron Capture Detector

Electron Ceplure Detector type ECD-40°

complete with ionization chamber, Ni*’ source**, low
voltage heater and Pt wire sensor.

Linear dynamic range: higher than 1:10° (constant curremt
Mmode and nitrogen carrier gas).

Minimum detectable amount: less than 0.1 pg of lindane.
lonization chamber volume: 400pul.

Source activity: 10 mCi.

Operating temperature limits: 300°C with jot

404 02000-50; 400°C with metal jst 404 04401-50.

* This detector inctudes one jet 404 02000-90 88 stancerd Fer Nigh lemperatue
0porstions (> 20-300 “C} the metal jet 404 04401 -30 should be ordersy extra.
°* Subyect 10 10CH Nies CONCormng radicactive Materials

ECD 400 Contro! Module

compiete with slsctrometer, temperature controlier,
digital fraquencymeter with display and detector
overheatling protection.

Operates according to: constant current and constant
frequency modes.

Constant Current Mode

Relerence curient: 0 10 5x 10°° A continuously adjustable.
Pulse amplitude: 5 to 50 V pk (negative) continuously
adjustable.

Pulse width: 0.1 us (argonimethang) - 1 xg (nitrogen).
Frequency range: 0 10 2.5 MHz @ 0.1 pus; 0 to KH:z @ 1 p»
Computer Output®

Range. 0 10 10 V DC

Sensitivity: 4 gViH2 @ 0.1 us; 20 yV/Hz @ 1 p3 :
Recorger output®*: strip chart polentiometric recorder 10 mv. 0.5 s s
Attgnuation. 13 binary steps from 1 1o 4096 plus = {shne

Sensitivity x1: 18 gViHz @ 0.9 us; 80 uViHz @ 1 s

Constant Frequency Mode

Input range. 0 10 5x10°° A.

Pulse amplitude: 5 10 5C V pk (negative) continyously adjustable.
Puise width: 0.1 us (argon/methane) - 1 us {nitroger)

Frequency seiting: 0 to 50 KHz continuously adjustable

Computer ouiput®

Range: 0 to 10 V DC

Sensitivity: 0.1 mvi10-'? A

Recorder oulput®®; strip chart potentiometric recorder 10 my,05sfs.
Attenuation: 13 bdinary steps from 1 to 4096 plus o (shint) ‘
Sensitivity: 0.4 mv/10™'? A

Flame Photometric Detector

Flame Pholometric Detector type $SD 250

complete with pholomultiplier, 394 nm filter (sulpy.un.
cartridge heater and connection cable. ‘

Unear dynamic range: Suiphur 5x10? (with linearizer);
Phosphorus: 10°, ‘ |

Minimum detectablie amount (diazinon). 2x 10" g S/sec;
1%10°*? ¢ Plyec. ! !
Selectivity: Shydrocarbon: 10°; Phydrocarbon: 10°,
Operating temperature limit: 250°C.

‘010 1V DC cutput s 8190 svailebie
‘° 010 1 MV DC oviput is 8lso avaitabie
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$SD 250 Centrol Module
complete with slectrometer, sutozero and temparature
oontrofier.
Operates sccording to direct and linsarizing mods.
Input range: 1 - 10.
input current: 107 - 10°? . 107 A ts.
Photomuitiplier tube excitation: 600 to 1200 V
negative) continvously adjustable.
ing off: continvoutly adjustable.
2er0 suppression: 0 to 10°* A continvously adjustable.
Avtomatic 2ero: through sampleMoid memory with
resetling read-out meter.
Direct Mode
Computer output®
Range: 0 tc 10 V DC @ 1 mA max.
Output impedance: s 1 0.
Resolution: 20 uV.
Sensitlvity: 1oo AVIO'A
Linear dynamic m\oc 1:5%10%.
Recorder output®*: potentiometric type 10 mv, 0.5 sec fs.
Attenuation: 11 dinary steps from 1 to 1024 plus = (shunt).
Resolution: 20 pV.
Sensitivity x 1: 1oo AVI0? A
Linear Dynamic range: 1:5x 10°.
Linesrizing Mode
As direct mode but with ompul through linearizing system
without attenuation.
Equation V=K - [SP.
Exponent: 1.3 to 213 contmuwsly adjustadle.
Coinputer output®
Range: 0.5 to 10 VDC @ 1 mA max.
Output impedance: s 1 0.
Resolution max: 20 xV. ‘
Recorder output®*: potentiometric type 10 mV; 0.5 sec. 1.
Resolution max: 20 xV.
Detector temperaturs range: '50 to 250°C in 25°C steps.
Power supply: 220V & 10%, 50/6C Hz; 10C VA.

“0w 'V DC outpwt ie alec avaladie
“* 010 3 mv DC ouiput is slec svaiisble
I

Multidetector Configurations

Acaption kit for ECO/FID of ECD’SSD ser.se canfiguration

{for ECD-40 only)

Complate with two separate lines for auxiliary gases. -
Heater for FID-40 arranged in seres with ECD-40

Complete with cable and plug for connection intc the ECD 400
Sontrol Module.

Thermal insulatling cap for FID

Effluent spiitter for fused silics columns

Complete with fittings, ferrules and !wo metres each

persilanized fused silics capillagy tubings (0.32 and

0.22 mm 1D respectively). | Colume sffluent
Persilanized fused silics capiliary tubing, 0.32 mm 1D,

two metres

Persilanized fused smca caplllary tubing, 0.22 mm 1D,

two metres |

Spares and Consumable Parts for Detection Systems

Flamas jot FID-4 for FID-40 and NPD-40 (set of 2)

Ceramic flame jot for FID-40 and NPD-40 (set of 2)

Jot for SSD 250 and ECD-40

PTFE O-ring for SSD-250 and ECD-40 (set of 10)

Metal Jot for high umpomuro operations with ECO-40 (set of 2)
Requires washer 260 23609-30 ‘
Washer, meta! for jet 404 04401-50

Calibration mixture for NPD-40

Alkail source for NPD-40 (set of 2) ‘
Narrow bandpass filter for phosphorus (526 nm) for 8SD-250 '
Narrow bandpsass filter for sulfur (394 nm)j for 8SD-250 .

Water cooler for 830-250

Maintenance kit for SSD-250
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Multinjector™ Universal Cold Injector
for HRGC

Tha new Multinjector resutts from the combination of
& cold on-column ltmor with an sasily retrofittabie
coid spitt/splitiess module.

Two such modules are avallable (s0e Delow

299 02030/29% 02031).

Both are compatible with Avtosampier AS 550,

Cold spitv 88 (PTV) module Mod. §18
Complete m spiitiine and avtomatic valve for
spiltless mode controlled by MFA 515 Module.

Cold split/spiitiess (PTV) module Mod. 518
Completes with split and back-fiugh lines.

inciudes automatic vaives for spiitiess and back-
flush modes.

Both vaives are controlied by MFA 518 module.
Requires ) cold on-column injector OC 81

(299 02110) for manual or semiautomatic Iinjections
and OC 85 (299 02092), which Is already included In
lAul:cou'on“v.plor AS 550 (251 03073), for fully sutomated
nject 5

MFA Multi Function Actustor

The MFA 515 is the control module for cold
split/splitiess (PTV) modules (299 02030/299 02031).
it inciudes » large variety of programs so that the
operator need onty key a figure 1o obtain the desired
mode of operation. Ali parameters are readily
avallable on digitai displays and can be altered at
any time by soft keys.

This version Is also sultable for the sutomatic control
of the Cold Trap System used In conjunction with
TDAS 5000.

MFA $18 Mult! Function Actustor

This controt module offers the same performance of
the previous one (432 09720) but also Include an
sutomatic sctuator for the coid cn-column injector.
This will highly facliitste injection procedurs and
enhance reproducibllity.

nd Con bles for cold )
m sumsbles for spitispiltiess (PTV)

O-ring viton 2007. Set of 10. Ensures tighteness
between bottom of cold on-column injector and top
of PTV module

Graphpack ferruis 3 mm 1.D. Set of 2

Graphpack ferrule 0.8 mm 1.D. Set of 2

Graphpack ferrule 0.45 mm 1.D. Set of 2
Graphpsck ferrute 0.35 mm 1.D. Set of 2
Graphpack feriule 0.2 mm 1.0. Set of 2
Glass liner. Set of 2

Graphpack ferrule for glass liner. Set of 2
Graphitized vespel ferrule OD 1 for split and dack-
flush line tightness. Set of 10

Washer 5.5. OD 1.6 for ferrule 290 33458. Set of 10
Adspter 8-4 complete with silver washer. Convert

;:cpult:'ry defector base body to sccept graphpack
orry

Washaer, sltver, for adapter 347 15438. Set of 10

A8
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251 05073-50

251 05083-50

291 06077-30

specially desigred cold on
55) provided with automatic

molm mounted on s special hoider.

kit aiso Inciudes a zero dead volume connector
with make-up line and ferrules for connection of
precolumn 10 0.32 mm 1.D. fused silica capiliaries.

Rt DOES NOT INCLUDE sample vials, relevant septa
and hand crimpers which have to be ordered

output.
Mequires connection to AS 550 Programmer for
automatic operations.
Tray capecity: 42 viala/1.5 mi; 80 vials®0.8 mi
(optional).
Vial sizes: 1.5 mi/12x 32 mm crimp top, 11 mm finish;
0.8 mUB.S x 30 mm crimp top, 8 mm finish (optional).
Sampie size reproducidility: typically 1%.
Cross contamination: typically less than 0.3%.

AS 550 Autosampler for cold on-column injection
gccmé as 251 05072-50 but inciuding OC 65 Instead of

To be used with cold spiit'spiitiess (PTV) module with
beck-flush capability (299 02031-50).

AS-V §70 Autosampler for fiquics with 42 sample tray
lSul:t:'blc for vaporizing carliary and packed column
njectors.

Uses 1.5 mi, 12 x 32 mm crimp-top vials and comes
complete with automatic spiitiess vaive,3 syﬂnr
waste bottls and mounting brackets. it DCES NO
INCLUDE sampie viais, relevant septs and hand
crimpers which Fave to e orde.ed sepa‘ately.
Equipped with BCD output. '

Requires connection to AS 550 Programmer for
asutomatic operations. !

Tray capacity: 42 vigis/1.$ mi; 80 vials0.8 ml
(09"00.0. i | ‘ i

Vial sizes: 1.5 ml/12 x 32 mm crimp top, 11 mm finigh;
0.8 mi/8.5 x 30 mm crimp top, 8 mm finish (optional).
Sample size reproducibility: typically 1%.

Cross contamination: typically m‘n than 0.3%.

AS §50 Microprocessc~ controllsd rammer
for Autosampler AS 550 and AS - V §

Provides compiete control of injection sequence,
fiush seguence and iray movements.

Operstes according 1o LOCAL and REMOTE modes.
Paramaeler settings is through dedicated keys and
dispisy and inciudes all functions of AS and AS-
V 570 with the addition of the control of secondary
cooling time for cold on-column injector and splitiess
time for splitiess injection.
Utilities -
Power supply: 220V 4 10%; 50/80 Hz
Servo air: 8 Kg/eq. cm P
Nitrugen: 2 Kg/eq. em

—~—
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Options for AS §30 Avtosampler

Adapticn kit for operations with vaporizing Injectors
Adaption kit for operations with glass capiliary columng

Kit for manual injections through on-column Injector (OC 58

Accassories and cor:sumables for AS S50/AS-V 570

Crimp-top vials, 1.5 ml, 12x 32 mm, 11 mm finish (pkg of 100)

Crimp-top vials, 0.8 mi, § mem: finish (pkg of 100)

Conical glass insert (.15 mi for 1.5 mi vial (pkg of 100)

Aluminium seals, 11 mm with tefion faced septa (pkg of 100y

Aluminium ssals, 8 mm with tefion faced septs (pkg of 100)

ngu t.ay for 80 '\:'als {requires 0.8 mi capacity vials)
i*-standing unit for pressurizing gas

Required for sarvo-gas control on AS SSVAS-V 570

Hand-crimper (11 mm)

Hand-crimper (8 mm)

Divarter vaive septa (pkg of 24)

Septum, teflon faced, for diverter vatve for AS 550 only {pkg of 10)

Syringes and needles for AS 550

Syringe 3 gl with needle 0.47 x 0.12 mm for OC

Syringe ~ gl with needcie 0.47 x0.12 mm for OC

Sytringe 10 p! with needie 0.47 x 0.12 mm for OC

Syrings 3 ul with needle 0.57 x 0.12 mm for vaporising injectors
Syringe $ gl with needts 0.57x0.12 mm for vaporising injectors
Syringe 10 u! with needle 0.57 x 0.12 mm for vaporising ir;ectors
Needie 3 al (0.47/0.12 mm)

NesCle as above (set of 5)

Nesdle § x! (0.47/0.12 mm)

Needie as above (set of 8)

Neodlle 10 x! (0.470.12 mm)

Noeeodle as above (set of 5)

Syringes and needles for AS-V 570
Syringe 3 ! with needie 0.57x0.13 mm
Syringe 5 xl with needie 0.57x0.13 mm
Syringe 10 u! with needie 0.57x0.13 mm
Nesdie 3 xl (0.57/0.13 mm)

Needle 5 pl (0.57/0.13 mm)

Needie 10 ' (0.57/0.13 mm)

Suggested spares kit for AS 550
s.mpllng probe

Syringe 3 !

Needie for 3 ui syringe (set of 5)
Diverter valve septa (set of 24)
Septum tefior faced (set of 10)
V’aste bnottle 50 mi, 2 off
Septum penetrating toot

Suggested spares kil for AS-V 570
Sampling probe

Syringe 3 ul

Needle 3 u!

Diverter vaive septa (pkg of 24)
Tefion waste lines (2 of?)

Wastc bottie, 50 mi (2 off)

Septum penet. ating tool

[ Sy —————
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- Thermal Desorption Technique

281 02005-80 TOAS $000 Thermal Desorption Autossmpler

Sa.npling Unit compiete with:

Automatic sample magazine for 30 sdsorption tubes
(expandable to 50 tudes).

Adjustable ternperature furnace for tubes desorption.
Automatic collection unit for desorded tubes.
Advanced electro-pneumatic system for autosampling.
Deac volume-free injection valve for partia! or total
sample transfer into the GC.

Thermally insulated fused silica sample transter
interfacae.

Mounting dbrackets.

Transparent plastic safety cover.

Standard outfit including metal tubings and fittings for
compressed air supply. uires connection to TDAS
5000 Control Unit for automatic operations.

432 09700-50 TDAS 5000 Contro! Unit

The bulit-in microprocessor atiows stand alone
operations as an Intolligom satellite module aiso
capable of controlling GC parameters and integrator
start-stop (master mode) as well as 1o recelve
commands from the GC and integrator andior computer
(s'ave mode).

The module includes three independent temperature
controliers to provide precise heating regulation of
injection valve, desorption tube furnace and sample
transfer interface to GC. Digita! set points and digital
temperature displays in the range 0-399°C.

In case of fallure or atter all tudbes have been desorbec
(sample magazine “empty” status] the autosampier
TDAS 5000 is reset to a “stand-by” condition and
relevant messages are promplly indicated to the
operator by 8 series of colored LED’s on the front pane

Accessories and consumables for TDAS 5000

Coid trar system 515 for TDAS 5000 (Requires MFA 51
Contro! .. >dule 432 09720)

Ciosed sample tray

Adsorption tube 6 x 2 mm, unpacked (set of 10)

£ &
£3 &
88 B

468 01908-50 Adsorption tude 8 x 3 mm, packed with Tonlx set of 10)
488 01911-50 Adsorption tube 6 x 3 mm, unpacked (set of 1
458 01921-50 Adsorption tube 8 x 4 mm, unpacked (set of 10)
290 31702-50 O-ring Viton (set of 10) for operations up 10 260 °C
290 0370350 O-ring Xai-82 {one off) for operations up to 300 °C
200 13471-50 Graphitized Vespe! ferrule for 0.7C mm OD !.s. capitiary
(sot of 2) .
432 09725-%0 Heated intarface
405 12671-50 Fllling device for 8 mm OD tubes
Head Space Technique <
251 01110-50 HS 250 Automatic Sampler /
for the heaaspace analysis complete with: .
Thermostatted turntable for 40 vials.
Headspace gas sampling module.
Controi module.
Headspace gn sampling syringe type Hamilton
1002 LTSN, 2.5 mi capacity.
Support for the assembly of the sampler on Mejs Series
g 8 chromatographs.
tandard outfit including 5 and 10 mi giass vials, rubber
and teflon coated septa for vials, tubes and fittings for
compressed air supply.
Power supply: 220V; 50/80 Hz.
Servo alr: 4 Kg/sq. cm.
Spares and Accessories for Automatic Ssmpler
mod. HS 250
180 04506-50 Kit BCD output
240 10031-80 Accessory for syringe needie sweep
208 00700-50 Hand crimper for glass via! sealln (not Included as
standard with the HS 250 samp
206 20710-80 Decapping tool for septum removal from glass vials !
(not Included es standard with the HS sampler)
354 00530-60 Gas sampling syr udnq:,typo Hamiiton 1750 LTSN, 0.5 mi
capacity (not Incl as standard with the HS 250 sampler)
., 388 00540-80 Gas sampling Immc U?po. Hamiiton 1002 LTSN, 2.5 mi
capaolty (one off i od as nllndnrd with the HS 250
. sampler)
. 240 08300-80 Vial-glass 10 mi (set of 50)
., 280 08200-50 Vial-glass 5 mi (set of 50)
306 03600-50 Septum, tefion coated rubber, for vlals S ml and 10 ml with

aluminium seals (ut of 100)

a1 1" /




DESCRIPTION

251 02700-50

405 04200-50

245 00000-50
245 01300-50
245 01400-50
2S5 01200-50
245 01100-50
245 01000-50
248 01500-50
245 01600-50
24$ 01700-50

405 03100-50

405 05300-50

40S 06000-50

313 62100-50

272 00500-80

350 07500-50
405 10700-50
406 08700-50

630 31006

406 21040-50

405 21050-50

Autosampler for Solids

Solid sample Injector mod. 952

Can De automated by commands from Mega integrator
via 8 suRabie valve driver {code C39 31005 and ralating
solenoid valve assembly (code 405 21040-50 to be fitted
in GC Bass Unit.

Sample capacity: 23 samples.

Spares and Accessories for 952 solid sample injector
Heat sxchanger for mod. 952 soiid sampler

Glass microcontainers (capitiary) for

code 251 02700-50 (set of 50)

Gas Sampling Valves

Pneumatic gas sampling valve with 3 mi loop
Automation of this valve requires suitable valve driver
{code 030 31085} and relating solenocid valve assembly
{code 405 21040-30 or 405 21050-50) plloted Dy Mega
integrator with time functions.

Manual ges sampliing valve with 3 mi loop
Stainless stee! loops (for valves code 40S 04200-50 and
405 03800 509

Stainless steel loop. 0.5 mi capacity
Ditto, 1.5 mi capacity

Ditto, 3 mi capacity

Ditto, & mi capacity

Ditto, 12 ml capacity

Ditto, 25 mi capacity

Ditto, 50 mi capacity

Ditto, 100 mi capacity

Ditto, 200 m! capacity

Devices and Accessores for Column Switching

Device for mounting sn extemal suxiilary column
complete with a8 50 cm chromatographic column
packed with malecular sieves (10 be used with valves
code 405 04200-50 and 405 03600-50).

Multicolumn switching valve type Bimatic GM

for mounting more cbromaloguohlc columns to be

switched according to different configurations.

Max. operating tempe:ature: 120°C .

Mufticolumn switching valve type Bimstic GR

for mounting more chromatographic columns 10 be
switched according 10 different configurations.

Max. operating tempe-ature. 180°C

Both switching valves Bimatic GM and GR can be
sutomated by commands from Mega Integrator with time
functions and 8 suitabie valve driver (code 039 31095)
and reiating solencid vaive assembly (code 405 21040-50 or 405 21050 50)

Spares and Accessories for swiiching valves
Disphragms for above (set of 10}

PTFE Rotating disc for GR o
Kit of tube and fittings for column installation on Bimatic GWGR |
Needis-vaive column pressure balance, stainless stes! execution

Switching vaive, 2-steps and 4 ways, for manual controf of mumcolumn vaives type Bimatic,
complete with support and fittings

Vaive drives module for sutomatic actuation of solenoid vaives
Provides control for up to four double limed events. ‘

Solencid vaive assembly for two double timed svents (four solmold valves)
To be plioted by valve driver (code 038 31006).

Solenocid vaive assembly for four double timed events (eight tolonold vaives)
1’9 be plioted by valive driver (code 039 31005).




432 00710-50

432 06100-50

'Accessories for Injection System Automation

SL §1¢ Control Module !
for the automatic sctuation of spiit-spiitiess Injfector
vaives. Faclilties are provided for direct command by
the operator or external modules (temperature
programmers and/or autosamplers) for a fulty
svtomalic synchronized sequence. ‘
individual sepium flush and splitiess time is settadle
from 0 to 99 min 99 sec thwough Sedicated keys and '
display. This display aiso provide continuous ‘
monitoring of elapsed time. Color coded Led's show
status of both valves.

Connection of this module 1c Mega Series doss not
require any modification except the sasy replacement |
of the standard manual vaives of the injector with

the interchangeable aulomatic ones provided as
outfit.

Power supply: 220V & 10%; S0/00 Hz.
Servo-air: 3 Kg/sq cm.

OC §18 Control Module

for the sutomatic actuation of the non-vaporizing
septum-less coid on-column Injector.

Simplifies the injection procedure by automaticaily
sctuating, viz 8 common bus, the Injector valve,
secondary cooling, temparature programmer and
computing Integrator.

The high degres of automation s made possible by
simply introducing an¢ withdrawing the syringe
through the injector.

A direct result of this automation Is unsurpassed
standard deviation in terms of retention times and
peak sreas.

The system consists of an on-column actustor,
mountable in less than one minute on the standard
on-column injector body and a separate control
module. Self-checking mechanisms are fitted to
prevent syringe insertion in case of failure.

Power supply: 220V & 10%; 5060 Hz.

Devices and Accessorles for Special Techniques

Device mod. 128
for the analysis of solvent residues in foodstut
packings, comgiese with extraction chamber and
control module.

Pyroprobe 100 Solids Pyrofizer

complsie wilh probes (Coil and ribbon type).

Final temperature range continuously adjustadble
from ambient to 1000°C.

Hesling rates: sight linea: rates between 0.1 and
20°C/sec. With the lir.ear controi off, 800°C is |
reached in 8 msec and 1000°C in 17 msec when the
ribbon slement Is used. ‘
Pyrolysis intervals: ten intervals between 20 msec
and 20 sec. | ;
Power supply: 220 V = 10%; 50/60 Hz.

Coli probe

Ribbon probe

Quartz tube for coil prodbe (set of 20)

Graphite ferrule for interface (set of 10)

Viton O-ring for interface (set of 20)

Probe seal (set of 2%)

Cryo $20 Control Module

Connected 10 the proper kit it permits the oven of the
Megs Series 10 be programmed from & temperature of |
—50°C and —99°C using carbon dioxide and liquid
nitrogen réspectively.

According 1o the coolant to be used the corresponding
kits have o be ordered separately.
Power supply: 220 V. & 10%; 50060 M2

A1)




(— CODE DESCRIPTION

Sub-ambient temperatuce kits for Cryo §20

The following kits Inciude all parts for direct connection
to carbon dloxide bottle and following liquid nitrogen
reservoirs (not included).

Al liquide type TC 30 with plug BNJ.

Messer Griesheim type Jupiter, 50 | capacity.

Kit for operations with CO, (50 H1)

Kit for operations with CO, (80 Hz)

Kit for operations with liquid N,

Warming For safety masons when the OC oven s kept ot low temparstwre
Dolos weier duw poing for @ poriod an o ”

WRT BE USED.

i

425 08100-50 Back pressure regulator

This Is particularly recommended for keeping the
prassurs inside the Air Liquide nitrogen reservolr
constant in order 10 ensure the utmost reproZucibility
of coolant intake.

413 12057-50 isolation transiormer

Output power: 2200 VA.

Freguency: 5080 Hz.

Primary voitage: Aeeo'dlng o country voltage.
Secondary voltage: 220V AC.

insulating voitage: 5000 V.

Static shisid.

251 07000-50 CLSA Closed Loop § rstus

Based on Grod method the Is the system of
cholce for the determination of organic substances n
water.

Organic substances are liberated from potable water
and transferced 10 a very small amount of charcoal ina
hermetically closed circuit system, in which the carrier
may be alr or an inert gas. Ths organic substances are
dissolved from the charcos!, ,eparated by capillary gas-
liquid chromatography anc identified by gas-liquid
chromatography-mass specirometry. In unpoliuted
water, hundreds of substances up to C,, ars detecied
at concentrations down to 1 in 10'? (wiw).

The CLSA comes complete with Control Unit, waterbath
thermostat, waterbath gisss container, waterbottie
bracket, matal beliow pump, glass retainer for charcoal
filter and haater (condenser).

Power requirements: 220V; S0/60HZ

Consumable parts for CLSA
281 13070-50 Charccal filter (1.5 mg charcosl)
281 13080-50 Charcoal filter (5 mg charcoal)
240 14002-50 Sample vial with PTFE stopper (for extraction of
1,5 mg charcoasl filten) - L

240 14004-50 Sample via! with PTFE stopper (for extraction of
5 mg charcoal filter)
240 11623-50 Water bath glass container
240 14535-50 Glass bottle 1 litre (sampie bottle) H
388 10000-$0 Glass bottie Inlet/outiet glass assy with 2 Rotulex
connections .,
276 05000-50 Hydrogen sensor o

‘ complete with sensor head snd contro! module.
Continuously monitors hydrogen in column oven and, In . ° S
case of an hydrogen concentration excesding 1%, ,&j T .
provides signais for hester cut off and oven cooling. ey XLl 52
‘ Power requirements: 220V; 5080 Hz. Y :«.:-
276 05010-50 Hydrogeninitrogen switching unit Sakalk '
ln,cau of alo?rg. provides l::uchlng from hydrogen to Vs
nitrogen In the carrier line, e

276 08020-50 Alarm sound o

- {svallable with H,/N, switching unitonly). .
I Provides an audibie alarm sound slerting the operator.
Alarm goes out only on manual reset by the operator.
Reset is therefore only possible when hydrogen
! concentration has dropped 10 normal values.

?"I'_.
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362 76100-60
%2 765101-60
352 785000-60
%2 735001-80
352 75200-50

382 7520180

* Recorders and Spare Parts

Single-pen Recorder

$Strip ohart potentiometric recorder | DR ]

m anged for connection 1o gas chromatograph.
1:2-5-10-20-5 mV {.e. and (x 100)

n&uunblo spans between selected rangs (40 to

Response: 0.5 sec. full scale.

Zoro adjustment: pen reset all over the scals.
Chart speec: 14 speeds ohctronlcnlly uloctodbl
push duttor awitches 0.1 - 02 - 1 248-1
mTvmin or mm/sec.

Scale width: 200 mn

Double-pen Recorder ‘

chart potentiometric recorder B0 &1
&mnm-uwwwmm%rm

Spare Parts and Consumables for Recorders

Black fibre pen for recorder type BD 40 and channel 1 of BD 41 (set of &
Red Mbre pen for channel 2 of recorder BD 41 (set of §

Chart rolls for recorders types BD 40/41 (set of 10 diagrammed type)
Chart rolis for recorders types BD 4041 {set of 10 plain white type)
Consumable parts for recorder type BD 40

Black fibrs pen (2 sets of § ‘

Chart rolls (2 sete of 10)

Consumable m!um!ypolou

Black fibre pen (2 sets of §

Red fibre pen (2 sets of §

Chart mlis (2 sets of 10)

Gas Chromatography Workstaiions:

Maxima 820/Baseiine 810

Erbacard-Maxims $20/HRGC
This hardware and softwars pcckngo is 10 be usec

with NEC Computers (or equivalent mulm IBMiA D ———
and Includes: r"‘;al

* TD 83 Multiunction board with 1 MB on-board RAM

+ WD 24 interface with 258 KB RAM and V/F dual
siope A/D converter with 22 bits of resolution.
Enables dats acquisition, data processing and
Instrumant conirol for two independent GC's with two
detectors sach (fout channel max.). Expansion to four
indepencent GC's with two cetectors each (8
wls max) requires an extra WD'24 Interface (038

¢ Maxima 820/HRQC Soitware mbﬂm

- Dets acquisition, dats processing, and Instrument
oontrol for up to four independent chrmtogupho
with 8 detectors.

- Multitasking for mulmlon and control
- On-screen real-time display of Incomlng
chvomatograms with adjustable sxpansion

- Automated or manua! analyses for area %, Internal
or external etandardizstion.

- Multiple-point linear, quadratic, cuble, or geometric
calibration curves with regression siatistics,
ting, 3nd on-screen display and Inieractive

- Built-in cmlbcu manager for generation of

reports and
- Direct flle compatidility with dmm&

- Archival and batch reprocessing of ‘dhfmtogrm
and results from disk.
-Writing of raw chromatograms to ml disk files
for use with oiher software.

- Automatic caiculation of all peak integration and

mise rejection parameters. i
- Grouping of non consecutive peaks.
- Manual od]uotmtluconmucuon of peaks and
baselines. ' o
clvmto?mm addition, wbmctlon.‘mlolno. .
differentiat (dommvn), nmllnq, stecking,
overiaying, offsetting and eomp na (wuh retention
time Interpoiation). o
- Avtomatic fiil-in of component Idom‘lﬂutlon table
- Automatic retention time adjustment for drift

I | A18 :




DESCRIPTION

039 00007

274 50001

432 99730

" WD 24 Intertace

to expand Maxima 820 to four independent GC's with 2 detectors esch (8 channals max.)

Erdacerd - Baseline S10/XAGC
This software and hardware package 18 10 be used with NEC Computers (or equivaient genuine
IBM/AT) and includes:
* WD 22 interface with 258 KB RAM and V/F dua! siope A/D converter with 22 bits of resolution.
Enables data scquigition, dsts processing and instrument controi from a single GC with 2
detectors max. No further exparsion possidle.
* Memory expansion board (1MB).
* Baseline 810/HRGC Software enabling:
- Data scquisition, dats processing, and sccessory control for a single chromatograph with one or
two detectors.
- Multitasking for Sackground acquisition and control.
- On-screen real-time display of incoming chromatograms with adjustadle expangion.
- Automated of manua! analyses for area % internal or external standardization.
- Multipie-point linsar, quadratic, cubdlc, or geometric callbration curves with regression statistics,
screen display, and on-screen interactive editing.

- Archival and batch reprocessing of chromatograms from disk. Automatic caiculation of all pesk
integration and nolaa rejection parameters.

- Manual sdjustment/reconstruction of peaks and buolum
- Chromatogram overlays.
- Automatic fiil-in of component identification table.
- Automatic retention time upcating for drift

This software can be sxpanded by BLAO Acdvanced Analysis Option (039 00006) and BLRO
Advanced Reporting and Plotting Option (038 00007)

BLAO Baseline Advanced Anslysis Option®

'c'hmmtogmn addition, subtraction, ratloing, differentiation {derivatives), rescaling, and
offsetting
- On-screen comparison of chvomalograms with siretch/compress adjustment of the time axis
(interpolsation) to line uo peaks
- Uselul for comparing, subtracting, or ratioing chrom.atograms acquired under dif‘erent column
conditions.
- Calidtration curve weighting for improving results quality.

BLRO Baséline Advanced Reporting and Plotting Option

- Operator customization of sample report content and layout for printout or storage as ASCII text
or 'I‘DIF filey (Tor use with other sprescshest, statistical, word processing, o7 data management
software).

- D.;:’abc':‘o‘ manager for summarizing and generating user-designed summary reports, and QC and
trend pilots.

- Direct flle compatibliity with dBASE Ui file format.

Erdanet Software

This software snabies the complete control of Mega GC and Mega Integrator parameters
connected'to a personal Computer. Analytica: conditions and results can be stored on disc and
recallied whenever required. The software is mouse or key-bosrd driven and includes a synoptic
editor for 8 GC parameters.

Compatibie with Labnet, Erbscard-Maxima 820 and Baseline 80.

RS 500 Communication and sdditions! memory Interface for Mega HRGC's

RS 500 !s a microprocessor based (Z 80) communication and additional memory module including
8 64K RAM and 32 K Eprom and 8 two RS 232 ¢ ports. RS 500 is fully BASIC programmable and is
therefore the Ides! interiace for the control of Megs HRGC's, aod exiernal devices of vaives from
Maxima 820 or Baseline 810 Workstations.

RS 500 Is aiso the ideal interface between Mega integrator and Megs HRGC's to provide, through
8 very cost-competitive alternative, the following unique capabiiities:

* generation of a singls report including all analytical and Integration parameters

o print-out of the programmed tempera‘ure profiie on the chromatogram

* print-out of analytical bulletin complete with elution temperature of sach peak

¢ randon sccess 10 AS 550 sutosa my with automatic flle change-over RS 500 Is complete
with cables to M 8 Integrator and

In case of a8 multi-instrument configuration voqulrlno more RS 500 modules 1o be interconnected,
an equivalent number of Erbanet cadles (230 J4008) must be ordered separately.

Erbanet cable for the connection between Mega Integrator and Computer

Erb:lraot u':“lo for the hl&commm between RS 500 modules in 8 multi-Instrument

configurat w w

NEC Color Computer
The NEC wmmthoumoonwoumlmudlhuwmmcspnddwm.
And It comes full oqul o support Maxima 820/HRGC In color. Aiso compstibie with
Baseline 810/ fundation for your workstation, this inctudes the NEC Base
umwnnmw oocmmwuon).zomomom megabyle floppy disk drive,
S'C‘IA' gnphbl':o odupuv EGA color monitor, mouse, matl wwmnov printer (200 cps), and

nter ca

NEC Monochrome Computer

The NEC Computer runs the same software as the IBM AT at the fast processing speed of SMHL
And It comes fully equipped 10 support Beseline 810 HRGC In monochrome. Also compatidle with
Maxims uOIHRGC As a fundation for 2‘om workstation, this package Includes the NEC Base Unit
with 640K RAM, DOS (iatest version), 20 megebyte hard disk, 1,2 megabyte floppy disk drive,
Hercules Mpollm graphics adapier, high resolution monochrome, mouu. math coprocessor,
printer (200 cps), and printer cadle. .
mwmmmmmnwmbum-mm

1'J




DESCRIPTION

039 31000

Data Handling Systems

Mege Series Integrator
The Megs &th togrator is ¢ single
channeliow cost instrument which can be expanded to

8 dual 2hanne! or multi-channel system for use In either
GC or HPLC.

its capabdilities match those of large and expensive dats
Systems, yot It is sasy to use.

Sesices the processor, § separaic microprocessor
controls the printer piotter, which operates at 49
charscters per second.

The calcuistions most trequently used in
chromatography (srea %, ares normalizing using
response factors, extemai standard and internal
standard) are programmed.

in addition, muitilevel calibrations can be made with or
without interna! standardlzstion using eithes linear or
oon finear least-squares fit 10 callbrate data.

Statistical celculations are also built-in, giving reports
of averages, % relative standard deviations, standarg
deviations and variances of component concentrations
o response factors.

Furthermore BASIC programmabllity adds flexibility for
customized caicuiations and bulletin formats.

WHh Its (ast sampling rate (20 ms) the Mega Integrator
Is extremely suitable for operations with capiliary
column.

Power requirements: 220 VAC; 50/60 Hz.

Megs Series Computing Integratar
same as above but without BASIC programmability.

Accessories and Spares for Mega
Integrators

Ptotter thermal paper for Mega Integrator (set of 16 roils)
Printing head for Mega Integ-ator

Plug-in second channel module for Megs integrator
Plug-in RS 232c interface module for Mega intlegrator
Plug-in time functions module for Mega Integrator




OESCRIPTION

300 08810-02
200 08710-82
200 08810-62
200 08910-82
200 00C10-62
200 00110-82

200 50410-50
280 $1110-80

200 §2010-50
200 52011-50
200 52012-50
200 52013-50
200 52014-50
200 02400-82
200 02500-52
280 02300-50
420 05800-50

350 20119-50
350 20117-50
350 20110-50
M7 14402-50
210 00300-50
290 50304-50
290 50308-50
290 34571-%0

296 34137-50
29C 34138-50
281 08000-50
313 03200-50
391 02500-50
281 08700-80
281 08701-50
350 21438-50

whose given
Columns do not include fittings and ferrules which have 10 be ordersd separately as ohown in
the section Fittings and Acceasories for Packed Columns.

Whonm‘bu: pleass specity lenglh, support type and mesh, stationary phass and

Meta! Columne

Thess columns are availadle in any length required.

Columa, stainiess steel, 4x2 mm @

Columna, stainless stesl, §x4 mm @

Column, slainless steel, 0x§ mm 2

Pakr of maiched columns, stainiess steel, 4 x2 MmO

Pair of matched columns, stainiess stesl, 8 x4 mm @

Palr of maiched columns, stainiess stesl, 8 x5 mm @

Packed Glass Columne

Glass column, standard type*
Pair of matched giass columns, standerd type®

Unpacied Glass Columns and intemally trested empty tubings for column preparation

i

miong, 4x2 mm ©
Tube, stainiess steel. S m long, Ex4 mm @
Tube, stainiess steel, 5 m long, x5 mm &
Tube, PTFE, 10 m long, 8 x4 mm @

* Avaliadls longth: 1 - 15 - 2. 3 @ Giameter $x3 mm.

Fitting and Accessorfes for Packed Columns

Pair of terminais for 8§ mm OD columns, complete, O-rings tightness

Ditto, metallic tightness

Palr of terminals for 4 mm OD columns, metallic tightness

Iintermediate conneclion fitting, of stainiess stesl, for 6 mm OD

Electromagnetic vibrator for chromatographic column packing (220 V)

Tightness O-rings Sor 4 mm OD columns (set of 50)

Tightness O-rings for 8 mm OD columns (set of 50

Low bleeding ferrules for operstions up to 250‘C with 6 mm OD glass columns (set of 10)
Particularly advisable for slectron capture detector

Metallic ferrules (front and back} for 8 mm OD columns {set of 10) w
Metallic ferrules (fronmt and back) for 4 mm OD columns (set of 10)

Stainless stes! wire gauze di..cs (set of 50}

injection port sepla (sel of 5U)

Stainless stesl tubs, 2x1 mm @ (3 m iong)

Depurating filter for gas {unpacked) !

Depurating fliter for gas (packed) ‘

Cool septum holder for pscked column injector (ul of 3

A18 . ¥ ’
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CODE
Ccpm.ry Columns
The Mega range ol fused sllics ¢ ocolumng.
Based on an intensive resssrch Into columa t . the Mega range of fused sitics
capiliary columng have deen developed to offar the utmos: sdvantages In terms of precision,
Inertness, refiabdiilty and reproducidiiity.
All columns are certified Dy & Grod test chromatogram which impliss a constant quality
control a0t possible on large production In series.
Most columng of Doth types feature an unsurpassabls deg-ee of thermal stadility permitting
very high tempecature opecations (eg OV may be used up ¢ 370°C).
Standerd columng avaliable are listed here.
Other phases and/or length or flim thickness are avalisble on request (see section custom
taliored cepiliery columns).
Columng do not inciude fittings and fer.ules which have to e ordered segarstely as shown in
the section Fittings and Accessories for Caplliary Columns.
Md' 'l.wloul information on Mega capiliary columns is avalladie through a separate decicated
catal
Standard Capliilary Columns
Apoiar Crossbond™ Fueed Silica Caphilary Columns (0.32 mm I1D)
Immobilized phese
Stationary Phase Film thickness (xm} Length (m)
260 80400-82 OV1, dimethyi silicone gum 0.10-0.18 15
200 90401-52 As sbove 0.10-0.1% 25
200 00402-52 As above 0.40-0.45 18
200 80403-82 As sbove 0.40-0.45 8
200 00410-62 SE 52, 5% phenyl, methyt siticons g 0.90-0.18 15
200 00411-52 As sbove 0.10-0.18 -]
200 80412-82 As sbove 0.40-0.45 15
200 00413-52 As sbove 0.40-0.48 25
280 80420-52 SE 54, 1% 5% methyl sllicons gum 0.30-0.1% 15
200 00421-82 As above £.10-0.15 25
200 00422-52 As above 0.40-0.45 18
200 00423-52 As above 0.40-0.45 -]
Polar Fused Silica Capiliary Columns (0.32 mm 10)
Immobilized phase
Stationary Phase Fim ihickness (xm) Longth (m)
260 00420-52 Carbowaz 20M, polysthylene glycol 0.10-0.18 18
200 00431-82 As above 0.10-0.15 2
200 00432-52 As above 0.40-0.45 15
260 00433-52 As abcve _ 0.40-0.45 25
Megabond™ Wide Bors Fused Sliica Ceplilsry Columns (0.53 mm ID)
immobilized ptsse
S!ation Phase Fiim thickness (um) Leng t (m)
200 00440-52 OV1, dimethyl siiiccne gum 1.5 . 10
200 S0441-82 As above 3s 10
200 90442-52 SE 52, 5% phenil, methil silicone gum 15 10
200 00443-52 As above s 10
200 00444-52 8E 54, 1% 5% methyt silicone gum 18 10
200 00445-62 As sbove 33 10
200 80448-82 Megawax, polysthylens gtycol 20 M 1 10
Custom Taflored Caplilary Columns
The standerd range of Mega fused silica caplilary columne, by virtus of the different phases,
lengths and flim thicknesses avallable, virtually covers almost the whole range of HRG"™ appll-
cations,
However 10 satisty particular requirements @ large range of custom tallored capiliaries van be
suppiled on demsnd. These columns include phases such as SE0, OV101, Jx R, OV17,
OV1701, OV73, OV228, OV27S, Ucon, FFAP, Siiar and Chiral which can be puoporod lccofdlng
to ;:'w mummodu in lengths up to 50 m and film thicknees ranging from 0.02 to 8 mm or
whenever possile.
ﬂmldyoubolnaouuubwtthomtcolumoiofnmwpllcouonmmmloconlm
ow extensive network of HRGC application laboratories Dased in our Headquarters in Italy
and throughout Europe and USA. In these laboratories our experienced chromatographers will
help wm\ suggestions, sclentific iHerature and-all the analytical back-up necessary for the
oolui “Jw problems.
these special columns please specify costing, film thickness aM chooss length
Md column mwm according to the following specifications:
200 00480-62 Fused silica cepillary column, 15 m long, 0.32 mm 1D C
260 00401-82 Fused sllica ceplilary column, 25 m long, 0.32 mm 1D O
200 00482-52 Fused sliica caplitary column, 50 m long, 0.32. mm 1D .
200 00450-82

Wide bore fused allica caplitary column, 25 m long, 0.53 mm 1D
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CO0E DESCRIPTION
Fittings and Accessories for Capillary Columns
200 22958-80 Viton ferrute OD 1 for 1 mm OD max glass caplliary columns (set of 10}
200 33481-80 Graphitized v“ml terrule OD 0.38 for 0.25 mm 10 tused allica capliiary columns (set of 10)
“l\oeommndod'm high temperature operations and for applications requiring electron capture
of
200 33480-80 Graphitized Vespe! ferrute OD 0.45 for 0.32 mm 1D tused silics caplilary columna (set of 10)
:eommo'm nded for high temperaturs operations and for applications requiring electron capturs
or
230 13471-80 Graphitized veapel ferrule OD 7 for 0.70 mm OD fused sllics caplilary column (set of 2)
200 334%8-50 Graphitized Vespe! ferrule OD 1 for 1 mm OD max. ‘or capiliary columns (set of 10)
“Wlm for high temperature operations and applications requiring electron capture
or
290 34809-50 Kairez forruie for 1 mm CD max. glass capillary columna {set of 10)
Stand 2 h tempersture than Viton and maintain slasticity under higher tempetature. Also
do not stick sasily to glass caplilary column. Being & perfluorosiastomer Kalrez Is not adviss-
ble for ECD operations.
350 20421-80 Stainless stee! locking nut with lateral cut (set of )
For column connection to split-spiltiess Injector and outiet compartment-base dody.
290 34203-50 Conically engraved s.5. washer for Viton and Kairez ferrules type OD 1 (set of 10)
For column connection to spiit-epiitiess Injector and outiet compartiment-base body.
290 34204-80 (Oo?l:'ﬂ:yumnm 8.5. washer for graphilized Vespe! ferrules type OD 1, OD 0.35 and OD 0.45
(]
For column connection to split-spiltiess injector and outlst compartment-base body.
452 10001-80 Column fitting for on-column injector, complete with nut and washer
452 00001-80 Back washericoolant jet for on-columin Injector
350 30423-60 Locking nut 8MB for on-column injector (set of 5)
347 190470-50 Flexibie slesve for lused silica columns (optional)
380 07507-50 Palkr of terminals for ?lau caplliary columns
Tightness with Viton ferruie OD 1 (for spilt-splitess injector)
350 07608-%0 Pair of terminals for gisss capiilary columns
Tightness with graphitized Vespel ferrvie OD 1 (for split-splitiess injecton
206 00004-50 Ferrule drilling device (reamer) complete with the following drills (one of sach): 0.35, 0.40, 0.45,
0.50, 0.75, 0.9 mm
M7 19487-50 Adapter for connecting caplilary columns to & packed column base body
453 00400-50 Gilass liner for split-splitiess irjector, volume 1 mi (set of &
453 00300-50 Glass liner for split-splitiess injector, volume 0.25 m! (sst of 2)
0% 27030-59 Micrometric manual vaive for spilt-splitiess injector
406 27000-50 Micrametric sutomatic valves for split-splitiess injector
Requires SL 518 Control Module for the sutomatic actuation
281 23020-%0 Filter, 8.0, for manua! and automatic micrometric valve (code 405 27030-50 and 405 27000-50),
unpached”® (set of 2)
338 01700-52 Activated charcoal 40/S0 mesh (flask of 100 g)
299 02070-50 interchangeable 8.8. head for on-column injector
This head provides s 0.20 mm 1D channel suitadle for 701 RNFS lyrlngo {code 086 85510)
313 03200-50 Injection foﬂ septum for split-splitiess injector (set of 50)
404 01900-50 Blind jes for ionization detector feak-check (set of 2)
205 01800-50 Extraction and locking spanner for jet typs FID-4
350 48101-50, Blind nut for lonization delecior leak-check (set of 10)
350 44107-80 Rubber hoider fitting for FID (set of 10)
Glass caplilary column hoider, 140 mm wide for HRGC 5330-00, 5360-00 and 5300 (not Included as

3B 14112-5

siandard)

mmmumm

activeted charcos! 7enging J0-80 Mmesh] ang Mitied Detweern the spiNt Tine of the vaporizing
and the miCromeiric v ive I8 WOrOve spittier amination.

wprmvlmml
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DESCRIPTION

190 04500-50

205 09000-50
305 00500-50

088 00740
290 32958-50
2890 33458-50

190 04358-50

453 00045-50
453 00046-50
290 03490-50
347 09493-50
347 19487-50
290 13471-50

432 09815-50

418 00300-50
354 60000-50

354 60005-50
, 425 07500-50

KR for on-column

Inciuded as outlit with the instrument)

larty recommended for 8 correct preparstion of the glass capiliary column and an accurate

injection mode.
The kit congists of:
Diamond contact fils and engraving dlamond
0.5 microlitre syringe with repeating dispenser and
75 mm removabls nesdie
uw:‘syélngo 701 SN, GA 32, needie length 75 mm
(oot
Viton ferrule OD1 (two sets of ten
ferrules sach)
Graphitized Veepe! terruls OD1
(two sets of ten ferruies sach)

High Oven Tamperature Cold On-Column Accessory 518 .
Enables Injection of a large variety of samples at oven temperature much higher than solvent

bolling point eliminating sample return and loss sven under thase critical conditions. ideal for

sampiss containing medium and high moiecular weight components dissoltved In volatile

samples.

KRt for direct vaporizing injection with wide-bore capilflary columns

This Kt permits a standard packed column Injector to be used for on-column vaporizing

injections with wide-bore fused 3 lica capillary columns.

The kit includes:

Glass liner, 2 mm 10

Glass liner, 4 mm 1D

Vespel ferrule for glass linor

Adapter for connecling caplilary columns to packed columns injector
Adapter for connecting caplilary columns to packed columns base body
Vespel ferrule OD 7 (set of 2

CP-CF 518 Constant Pressure-Constant Flow Control
Module

This moduie allows the carrier gas 10 be supplied In
the constant pressure of constant flow modes.
Vaporizing of cold split-splitiess injectors are
compatibie only with constant pressure mods because
they have an open line with constant flow restriction to
strosphere (split line). ‘

fold on-column and direct vaporizing injectors are
compatible with both constant pressure and constant
flow modes.

The CP-CF unit overcomes the difficulties of adjusting
the flow rates under very low pressure Giops (e.0. 5
kPa) when using wide bore caplilary columns with
capitiary-like cairier fiow rates (3-8 mi/min).,

When used with conventionsi capil’ary columns (0.2-0.3 .
mm 1.0.), the CP-CF 518 keep the finw rate constant
svon durln9 extended temperature p-onrams ¢.9. 50°C
to 350-400°C.

The resulting advantages are betier separation
officiency, 8! or analysis time and constant detector
103pONSS. ‘

in addition CP-CF 518 is also recommended for large
volume injection and GC/HPLC coupling.

The unit Is supplied with two fiow ceils: 0-35 mi/min
(dullt-In) and 0-5 mi/min (standard outfit). Both are
easlly Inter abie.

Power supply: & 10%; 50/80 Hz.

Glass end siraightening machine QESM 102-20
Straightening minlsture furnace for GESM 102-20
{for 1 mm OD tube)
Straightening minlature furnace for GESM 102-20
of 1.35 tabe) |
If-standing pneumatic module for GESM 102-20
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Microsyringes for Packed Columns

Hamilton 700 Serles

Two types are avaliable: N ang AN.

N type denotes an epoxy-camented stainiess stee! needie wrile RN denotss & removable
needie.

Both types have piunges in the barrel.
Unless otherw!ss sracified these syringas are fitted as standarc with g 51 mm long needie,

point style 1 (17° = -«N. Needls and point styles other than standard are avalisbis on demans.

Microsyringe 78 - capacity, gauge 26 S

Microsytinge 701 .- . ui cacaclty, gauge 20 S

Microsyringe 701 N, 10 pl capecity, geuge 28 S. Package of aix
Microsyringe 78 RN, S gl capacity. gauge 26 S

Microsyringe 701 RN, 10 ui capacity, geuge 28 S

Needies for 700 RN Syringes
Neadle for 75 AN and 701 AN microsyrings (package of three}

Hamilton 7000 Series

The total syrings capacity of 7000 series Is in the needia Tha voiume contained in the need'e
Is read from the feflon-coated outer slesve against the & cm graduated barrei scale.

Unlass otherwise specified these syringes ars fitted as standard with a 70 mm long needie,
point style 1 (17° bavel).

Microsyringe 7000 5N, 0.5 gi capacity (point styie 3)

Microsyringe 7001 N, 1 xl capacity

Microsyringe 7002 N, 2 ai capacity

Microsyringe 7005 N, S xl capacity

Microsyringe 7110 N, 10 xJ capacity (point style 3

Microsyringes ior Capillary Columns

0.3 microfitre syringe with repesting dispenser and 75 mm Jong removable s.s. needle (for
on-column Injector)®

5 microlltre syringe with repeating dispanser and 75 mm iong removable s.3. needle {tor
on-column Injector)®

10 microlitre syringe with repesting dispenser and 75 mm long removable s.s. nesdle (for
on-column injector)®

Do it yourself repalr kit consisting of one needis e d one plunger for 0.5 microlitre syringe
(coce 385 00500-50) .

Set of nesdles for 5 and 10 microlitre syringes (cods 385 00410-50 and code 365 00520- 50)
10 microlitre syringe 701 RNFS with 75 mm long, 0.17 mm OD ramovable fused sliics needle
{for on-column injecton)®® }

Fused sllica needie, 75 mm long, 0.17 mm OD for 701 ANFS syringe”*

Teflon ferrule 0.17 mm boce (for 1.s. needie 0.17 mm OOy

'10 microlitze syrings 701 SN, GA 32, 75 mm long cementsd 8.8, needie (for on-column
njector)* B

Microsyringe box for on-column Injector. The box contging:

Two 0.5 microlitre syringe

One $ microlitre syringe

One 10 microlitre syringe

Two 0.5 microlitre syringe repair kits

Set of needles for 5 and 10 microlitre syringes -

10 microlitre syringe 701 SN, point style 1, GA 26 S, 70 mm long cemented s.3. needle (for
spiit-splitiess injector - splitiess mode)

10 microlitre syringe 701 N, point style ¢, 50 mm long cemented s.5. nesdle {tor
split-splitiess injettor - split mode)

* Sultable for 0.32 mm 1D glsss and fused siica capiiiary columns.
** Suliable for 0.20 mm 1D fused effice copiiiary columns. This 0.7 mm OD 1.5 nesdls requt ! el the
VPPN part of the on-column injector with o sultadie one (code 208 0207050,

e, we
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TDAS 5000

THERMAL DESORPTION AUTOSAMPLER

A new cost effective, high
performance automated system
for coliection and analysis of
J Bt trace organic compounds in
P CHNR environmental monitoring,
forensic science; and food and
beverage chemistry




DAS 5000

THERMAL DESORPTION AUTOSAMPLER

Main features

Complete, flexible automation

The standard configuration nrovides facilities for fully
sutomatic thermal desorption of up to 30 tubes (optionatly
expandable to 50).

The complete sutomation Is achieved by the use of a
powerful microprocessor which snables the control unit
1o control the ges chromatograph and integrator
functions (master mode) or to accept commands from the
gas chromatograph, integrator and computer (slave
mode).

Enbanced taodulsrity

Being 8 stand-alone anciliary unit the TDAS 5000 can be
connected 10 virtually any GC sysiem at any time.

Thés TDAS 5000 is designed to be instalied on top of any
4000 or Mega series GC saving bench space and
permitting free access for the mass spectrometer
interface from the left or right side.

This Is of utmost importance when a mass specirometer
is used to positively identify sample constituents, which
have proven or potential carcinogenic implications, as ie
oftsn the case in personal monitoring.

Reproducibility

Analytical reproducibility Is ensured by the advanced
design and precisa construction of the electro-pneumatic
system and by the accurate temperature control of the
switching valve, vapor adsorption tube heater cnd sample
trangfor interface.

This specially designed thermostatted, deactivated fused
silica transfer interface permits the desorbed gas to be
Injected into the gas chromatograph without any risk of
catalytic or adsorptive process.

The zero daad volume switching valve, which permits a

" precise, predetermined amount cf sample 10 be

transferred to the GC is mlcroproceuor-comrol'od for
extreme accuracy.

Rugged, dependable hardwars

The TDAS 5000 has teen designed lollowlng the concept
of rugged and rellable cqnstruction, traditional to our
instrumentation. The combination of the finely machined
mechanical parts (many of which have proven their
reliabllity in other Instruments ¢ ‘er several years of
continuous and perfect fleid operation) and advanced,
dependable electronic components assure long term,
trouble-free performance. All components are readily
accessible for quick, efficlent field service resulting in low
running costs and miaimum down-times,

‘ A2

Description

Adsorption followsd by thermal dasorption is a rapidly
expanding area of inte-est for many analysts - not 1ust the
environmental scient!st but also the forensic scientist and
the food and beverage chemist.

The schematic below lilustrates the principies invcived.

“2AS S00C FLOW D AGRAM “
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1 Prossure reguister 8- OC injector Camng®
2- Proasure gouge 9 - Cotumn
3- Septum and ma 10 - Dstastor |
4 - Adeorpion 1ube ffilied with Tenax) 11 - Needls valve
§ - Swiiching valve 12 - Elociro vaives
6.7 - Hoatas mierface coid irepping 13 - Hooter for therma! Gesorpton
sysiem (optonal; 14 - Pnoumatic sctusted valve

The tube /4) holding the trapped componenls of interest is
Inserted into the sampling position by the automatic
loading mechanism and is heated to the desired
temperature by the heater (13). Carrier gas flowing
through tube () transports the components of interest
through the swiiching valve and low volume heated
interface (8) Into the injector of the analytical GC (8).

Three innovative features of the TDAS 5000 contribute to
the excellent chromatographic results obtainable from
this system:

-~ Very fast rise time of the tube !ampemurc

The heater (13) is maintained at a constant preset
temperature and Is applied to the Tenax tube in such a
manner that the trapped components are rapidly desorbed
thus ensuring that the sample “plug” being transported to
the GC Is kept as smalil as possible. '




— Very inert, Iow volume Interface

The low volume ang the inert nature of interface, made of
specially treated fusea silica, ensure that any
deterioration of the sample “plug” is kept to a minimum
whether due to excessive dead volume or active site
offects.

— “Focussing” of the sample components

When the sample "piug” enters the column inlet it
ancounters a very cold area which concentrates the
components Into an even smaller “plug” and assures the
utmos! efficiency of the columns, particularly in the case
of capillaries.

TDAS 500C SYSTEM CONFIGURATION

PMELD SAMPLING

sAwm g

—{— T}

CONCENTRA "ION OF
TRACE COMPONENTS

SAMPLE ANALYSIS

. > oc & hoC
oS sess TotnaT
AYTORAMPLEA OPERATION
I B 1
Toas a0
CONTRGL. WOOWLE cAvo vt

“ > COLD TRAPPING > hoC
TOAS S000
ATORANPLER
1
| TDAS 9008 COLD TRAPPIO
CONTRGN,. WODWL.E CONTAOL MODLE

The TDAS 5000 aithough designed for operation with both
plass and fused siiica capiliary columns is equally
compatibie with packed columns allowing existing
methodologies 1o be readily transferred to this new
instrument.

Cario Erba’s extensive experiance in high resolution gas
chromatography hae been utilised 1o ensure
contamination-free gas supplies. Stainiess steesl and non-
polimeric materials are used throughout. The design of
the TDAS 5000 was svolved so that the fitting of the unit
to a Cario Erba GC would not preclude the addition of any
accessories e.0. 8 mass spectrometer output on the left
or right side is still possible, as is the use of multiple
detectors whether in series or in paraliel.

The control module controls the temperatures of the
heater, switching valve and the interface as wel! as
providing a8 complete handshake with Carlo Erba 4000 and
Mega series of gas chromatographs. In addition if the
Mega GC is coupled to the HEC 960 Computer then the
computer may be used to set the TDAS 5000 parameters
and 1o operate it according to methodologies which can
be stored on a disc.

The TDAS 5000 may be used by the environmental
chemist 1o monitor the exposure levels of empioyees
working in areas of risk. It may also be used by forensic
scientists in the investigation of fire sites where arson is
suspect. Chemists involved in the examination of iow
level contamination or flavors in food and drink industries
will find a use for the TDAS 5000 in concentrating
components to the level where they may be analysed by
gas chromatography.

TDAS 5000 application fields )
~ Identificstion and determination of pollutants in air
previously adsorbed on Tenex trapping tubes (in active or
'passive modes). ‘
'— Determination of organic poliutants in water
'(hydrophobic characteristics of Tenax permit elution of
'water at ambient temperature). .
— Direct analysis of dirly samples using tube- filled with
.adsorbing or supporting materials for retentior, of by-
. products. ‘
~— Direct determination of volatiie or medium volatile
components In very high bolling point matrices (example:
‘hydrocarbons in lubtricating olis, monomers In polymers,
‘otc). 1 ‘ ‘
'— Direct reconcentration of diluted solutions of organic
'‘compounds and automatic injection into the GC !
(using selected solvents and tubes filled with special
_packing materials). S
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Specification and ordering information
The TDAS 5000 consists of two separate units - the
Sampling Unit and the Control Module which are
describsd beiow.

Sampling Unit
complete with:
— Automatic sample magazine for 30 vapor adsorption

tubes

— Adjustable heater for tube desorption

— Automatic collection unit for desorbed tubes

— Blectro-pneumatic systsm for autosampling including
2010 Coad volume switching valve

— Thermally insulated, temperature controlied,
deactivated fused silica sample transfer interface

— Mounting brackets

— Transparent plastic safety cover

— Standard outfit

Dimensions (wio support): 455 x 315 x 470 mm (h xwxd)
Power. 220V AC = 10%, 50/60 Hz.

Code no. 251 02005-50

CARLO ERBA
STRUITIE('ITRZIOHE

' STRADA AIVOL TANA - VKLAN) - ITALY . mnns AS MILAN
. TELDWONE afmmz uo«o CEST! “?

Control Module

This microprocessor-based unit has three precise and
independent tempe-ature controllers for:

— The heater for tube desorption

— Desorbed sample gas switching valve

— Sample transfer interface

The temperature can be individually set and displayed in
the range of 0-399°C.

The foliowing analysis parameters can be individually set
using a soft-key/dispiay combination:

Purge time (sec)

Preheating (sec)

Desorption (sec)

Cleaning (min}

Analysis (min)

These parameters can be recalled and displayed at any
time for confirmation or alteration, as required.
Dimensions: 160 x 315 x 500 mm (h x w x d)

Power: 220V AC 2 10%, 50/60 H2.

Code no.432 09700-50

TOAS 5000 CONTROL MORRE

in line wan our policy of continuing development we reserve

1he right 10 change specifications without nolice
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Keep future options open

Designud for easy upgrading as your needs
change .Adapt for aggressive solvents if necessary
Or add quaternary solvent mixing to the isocratc
pump. installed in minutes Match
purchases to your budget. without compromising
investment for the future With Hewlett-Packard
youre backed by our commitment to the pursuit

of new ¢ !

Maximum uptime for high throughput

Unattended, the pump remains bubble-free. And
with only two valves, there's a lower risk of
blockages hindering flow. Smart diagnostics
recognize problems before samples are wasted -
the 2-line messages guide you directly to the
problem. And since everything is so easy to reach
from the front, operators no specia
maintenance training.




Convenience saves time and money.

Easily-mastered functions control your solvent
ﬂmandmmwwihmyhrlo
methods. method development i easy. You can
even edit methods while ancther s running,
mammabk wake-up and shut-down routines

pump equilibrate before you arrive in the
morning or switch-off safely after you have left

When selecting an HPLC pump. you
have an opportunity to make an
important contribution to your
laboratory’s success. Why? Because the
i accuracy, precision and cost of your
! analyses are all directly related to the
quality of the solvent flow. Hewlett-
Packard know that

: That's why we built the HP 1050 Senes
| pumping systems the way we did.

' Overcoming many of the weaknesses
of conventional pumps. superior flow
performance and » high quality desigr
make the HP 1050 a pump to rely or:
For stable flow. Stable composihion.
And the best in quantitative results

<

Hiéh performance for the most
demanding applications

Pulseless flow. composed precisely, even with
volatile or viscous mobile phases. Using the

HP 1050's electronically-controlled inlet valve Low
dead volume and variable stroke matched to
flowrate, ensure smooth flow and stable
composition for narrow-bore. standard and high-
5peed chromatography.




Flow Buctuations cause changes in

the rate at which components
through the detector. And for
concentration-sensitive detectors, of
course. a componenl's area resporse
is invessely proportional to ils rate of
movemnent through the flow cell So
when flow varies, especially at
intervals similar to the component’s
pealowidth, peak areas vary.

That's why Hewlett-Packard have

a pump which reduces the
mm&em

o:z to lowes flowrate And
why care has been laken o
minimize the amplitude of high-
frequency flow ripples. lmpwvmg
quaniRative measurements. And
lowering defection limits wl\en using

move

Thcdesl@\fogmbleﬂqw
Flow is delivered by two sapphire
pistons in sevies. ust two valves
condrol the solvent's progress: an
inlet valve dectronically synchronized
to the pi stroke a spring-
ouﬂdvalvr.Smmi
#ltronic, & can't cause vapor
the "?apsﬂnadld i
a
wnpdlymcvmatbwprmm e

‘ An!heﬁdpslondnmup!hc
~ solvent, the second is propelling it

<cenbering pistons
seal Be They're
= * seli-relracting oo
- “preveding opentive -
.. breakagm
Flow Pulses
1501
NP 1088 -~ 33 u) srrene 9.2 X psak to peak
1401 _
9.4 X psak %8 ponk

MP .03 - 100 v! strehe
aAalian
13.1"

IZCJ%"“ N

ll.;

1 X pesk o posk

} «

Time

4
(min,)

s ?

Decreasing stroke volume not stroke frequency for low fiow zates (here st 1 mbmin) reduces

fow ripple.

" onwards. On the retumn stroke. the

first piston delivers that solvent into
the expanding chamber of the
second. Half of the volume flows
straight thr onto the column,
the other half hills the chamber.
Between the pistons, 2 damper
smooths the transition between
intake and delivery.

By controlling the volume of the
strokes - frequent large strokes at high
flowrates; smaller, yet just as frequent
strokes at low flowrates - the impact
of each stroke on flow fluctuations is
kept to an absolute minimum.

The self-priming pump
With such a direct flow path, bubbles
havcmhactohidc.?’d-infvi-
o [ { ndfhpﬁmi h::ﬂ\
out - it's ven -
uhmted’olvmls.youmdaﬂS:
pw:thoutha to open
svalvuor solvent

through: the pumphead by hand first
Rel:-Ye quality - by dever

With only two valves there's much
less sk of the pump bringing the
systemn down. Even when
contamrated with unfiltered
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ip built to rely on

om
Pk RT T A
1 1408 a10 01?7
2 1563 [T 033
3 3 00s 008
4 an 003 als
Average of 6 rure
ot -
L
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Column: 100 x 48 men, § 4 ; Hypensil ODS
(order nunbe MP 799180D-354)
Flow. 10mbmia
Stroke 33p!
Ingvol 10x]

solvents, the active inlet valve can
carry on opening and closing. And

the outlet valve is easy to maintain
- it can be dissassembled. deaned
and re-inserted.

L
- flow over the pistons. the flow peth is

————t. et e s -

Piston seals at high pressure are
prone to wear. By dever engineering,
H\atﬂnﬂlm&ra&e&g‘l e
and reducing costs. The self-
centering pistons find their own way
through the seal on the path of least

Since the p stons are sef -
tetract.ng, even untrained
use™s cannot damage them
whiie changing seals There
1 no need for adjustments.
ac specia! tools and mo
sdded expense.

resistance. That means much less
abrasion than with fixed pistons.
And the optional rinse-reservoir
atachment keeps the rear of the seal
constantly wet - i
damaging salts from

And to make sure you only cha

mkadand\coutldavmewh’g\'
it's absolutely necessary, not based
on a hunch - the HP 1050's smart

informed on mbnlly g\:\
suggesting when certain maintenance
is required That means no time

wasted troubleshooting or reading

zing out.

BS

repair instructions You can solve the
problem yourself in minutes.

Here to stay, even when needs
change

Compared to most HPLC pumps, the
HP 1050 Series is the more

flexible Not simply because it is
modular. Or genuinely stackable,
aasy to install operate and maintain
The HP 1050 pump is upgradeable

The single pump isocratic HP 1080
becomes a single pump ‘piaternary
gadient HP 1050 with st one
Packard's own high-speed
proportioning valve, and the solvent
conditioning cabinet Tumn the page
to see what that can mean for your
laboratory. ‘




A sump that can deliver four
solvents isnt merely a necessary tool
for complex gradient -eparations. It's
also 2 time-saving tool when your
work requires frequen? solvent
changes. And a convenient way to
mix solvents accurately for isocratic
aralyses, removing the risk of
mustakes in solvent preparabion.

Four solvents always available
With optimized flow geometries,
customized control of stroke volume.
and its own exdlusive high-speed
proportioning valve. the HP 1050
Series pump blends any combinahon
of 4 solvents so smoothly that you
may even choose to use &t in your
isocratic analyses And since solvent
changeover is sc easy with. a self-
pniming pump. switch:ng tc ancthes
mobie phase is just 2 malter of
seiecting one of the 10 methods
stored in memor ;. Simply push the
key to load

The high-performance
difference

Not just any mulh-solvent pump can
deliver precise mixtures at the
extremes. Especially when working
with small solvent percentages. or
very low or very l&hhﬂo:rn:les, the
engineering must be the hnest to
ensure accurate, well-mixed, and
reproducible compositions. And
reproducibility in your separations.

HP 1050 flow and
composition stability

demonsirated by repro-
ducibility of retention

times and aress
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Flow geometry opimuzed |~ soee
fo- exceient composthion | e8]
prec.sion Ensunng $0087
superor reproducibility ronc
A Water i~

B Wate: + OS% acetone

®am tmie 3

Whether you are identifying peaks.
quantifying sample components. or
collecting the separa‘ec material
stable composihior. and rej -~ducible
gradients are 3 must

Three criteria determine the success
of iow-pressure gradient formation

oS

Beak RT RT Area

1 4203 02e on

2 4351 019 oM

3 el142 o1l [« 28]

! 4 0760 o011 013

S 911 o1 018

] 9340 208 013

? 10445 008 012
Average of 6 rune

Sample. 4 p) of aromatic compounds
Column 100 x 6 mm. 3 » m Hypersil ODS

flow 3 mimin

Eluant.  Channel A water
Channel B acetonitrile

Cradient 010 100 % » 10 mine

Detector HP 1030 Senes multiple
wavelength detector

- v ey cee,r T en
LR e Sy POy L A

{order number, HP 799180D-354; |

adequate mixing reasonably small
delay volume and reliable operation
even with solvent mixtures that
release gas. Here, the differences
between pumps become apparent.
Through clever design and versatile
features, the HP 1050 distinguishes
itself clearly.

Precision mixing for the most
subtle separations

By proporhioning the solvents at low
pressure through a 4-way valve the
contribubons for a certain mixture
enter the pump one after another.
Most pumps use a fixed stroke

Adapt immediately w
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 quaternary flexibility

i

100 vl strehe

.

2y -

k Stable compositior 13 8

Sensible and safe
When developing
meﬂ\ods.yW’lmqr:‘tokeepmdof

H\cn“l'hec;:»ahruptow
methods in the HP 1050's memory.
and while you are giving one

gradient a try you can modify others.
Since the s permanent,
there's fast error-free recall even after

with'stnh:drd of the LC, the remote
communication lines can |
sutomatically shutdown the pump
after errors anywhcn inthe LC

em | messages on a full
2 lines of display keep you mformcd

vm? time, solvmb and those
tical samples.

dmduu for h;:rlwvl

echon when

. . UV sbaocbung sotvens
T |

which i large toachievethe  The HP 1050 uses both shorter

pump’s maximum How. But large strokes matched to flowrate and a

pump strokes require a hzg,h-sp«d valve No additional

opomomﬂ? large volume mixer hardware is needed for mixing That

bdonll\ecoumntoachmem means 2 very low 800 u! delay

homogenous blend. Red he volume before gradient changes

shoke volume would allow

smaller mixing volume, but that s

only possible if the proportioning P

valve can switch rapidly enough e R -y

between the channels.

HP 1050 gradients. !
with variable,
stroke. sre truely linear
And resch I!\c column even

A Wmv

reach the column, compaublc to
mmy hngh-pmsun muurg s:mps
So now you can perform
m«: in your gradients, anc be
erw that they are repfoduciblc.

B. Waler + 05% acetone

The HP 1050 is the pump fo d\oon
for high performance, versatile and
convenient chromatography. With
the confidence of Hewlett-Packard
quality and guaranteed 99% uptime
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Specifications

Hydraulic sysan Dualpiston series pump with propnetary
servo-controiled variable stroke drive floabng
piston desigr: and active inlet valve

Flow range Settable from 0.001 to 9999 mbmin, in 0.001
mbmin increments

Pistos displacement 20 10 100 41 sutomahcally maiched to

ot user

Pow precision < 0.3 % RSD (typically < 015 %;. based on
retention hme. 8t 05 mbnun and 1.3 mimin.

Prevsure Opezating range from 0 tc 400 bar (5880 psi)

. wpto S mbmun from O to 200 bar (2950 psi)
vp 10 10 mlmin Programmable upper and
“ywer lunits Resl-time display in bar.

Pe: O MP,

Pressure pulsation < 2% amplitude (typrcally <1 %) 1 mbmin
propanol, at all pressures > 10 bar

Compressibility Userselectable. based on mobile phase

compensstion compressibility.

Recomendod 1010128 Solvents with pH below 2.3 should

pH ange not contain acids whach altack stainless steel

Materials In contact  Stainless steel titanium gold

with solvents sapphire. ruby. filled TEFLON®,

TERLON®, ceramic.

Quaternary pamping system

Gradient formation Low pressure quaternary mmn{s'ndwm
capability using propretary highspeed
proportioning valve

Composition range 010100 % 1n 03 % increments. from 4
independent channels

Composition precision T 025 % absolute (typrcally + 018 %,. peak to
peak, birary mixture of v ateracetonitrile, from
05 mimun to 5.0 mimen, without mixer.

Delay volume 800 to 100C 1], dependent on backpressure.

Solvent preparstion  Four 1 liter bottles. each with cap. filter and

ndividually-regulated helium sparger.

Display

Contral

Pauameten

Time-programmable
Methods

Andog outpat
Communications

Safety sids

Environment

AC power
requirements

Dimensions
hxwzd

Weight

2 hine by 16 character fluorescent display with
realime display of operating parameters and

pressure.
parameter editing during run possible
Leyboard lock.

Flowrate. compressibility. stroke volume. upper
and lowes pressure limits. 2 external contacts;
%85.%C. % D (for quaternary pumpl
Flowrate. upper pressure limit. edernal
contacts. 5.8 C % D.
Balterybacked siorage of up io 10 methads
{deperding on length). including time-

amming Avtomatic startup and
shutdown methods Editing of stored methods
possible during run.
2 mVhar for pressure monitoring.
Outputs Ready. 2 exiernal contacts {one 24 V
redsy and one 100 V max. contact dosure. both
with 01 A) In- and outputs: Start, Stop.
Shutdown.
Extersive diagnostics, error detection snd
display vis ront.pand LED's and status
logbook. User definable shutdowr. method
activated in case of error Leak detechon and
safe lesk handling Low voltages in major
maintenance areas Column pressure
protection with maxi rate of p
change of < 20 bartsec after & setpoint change
10°C to 55°C with <95 % humidity (non-
condensing).
Line voltage 100-1200r 220- 240V 2 10%,
48 66 Ha, max 120 VA Mests EMC
requuements of IEC 801, :

208 mm {627 x 328 mm (125°) x $60 mm (227

Whga1h)

For complete descriphon of test conditions und to obtain specifications. see mes manual Teflon w2 US n;-mnd trademark ol €I Dv Fod

de Nemoun & Co.-

For more information call
PO Box 10301, Palo Alto,

Elsewhere in the world. write to Hewlett Puhld Intercontinental, 1493 Deer le

Prinied 1 the Federal Republic of Cermany 1188

local Hewlett-Packard sales office and ask for sn

Nu'lrxd Product Representative. Or write to Hewlett-Packsrd: USA. -

94303-0000. Europe - PO Box 867, NL-1180 AR Amstelveen The Netherlands: Canads - 6877 Coreway Drive. Mlmuup.
L4V IM8, Onlario: Japan Yokogaws Electric Corporation, PO Box 6044, Shinjuku- NS Bldg 10F, 4-1 Nishi- 5""‘13" 2-Chome, Shinjuku-kuy, Tokyo 163;
SA

o, " 00l o8 AR, wummmﬂmm

Copyrght © Hewien-Packard 1988 |

Poblicohon No 13- 9936-416) .

alo Alto, CA 94304,
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Increase your detection options...

“

lummescente to fit the oppﬁcmnon

Sta) ahead n HPLC obtam extra sensmvhy .
“and sek’d]nb m&! programmai Ruorescence °

detedion. Esp Jore the aompound'specxﬁm)

uf ’Pbosphorésceh

ity
10465 Emvules all ﬂxree}ummescmm
>tions. You gei a hgh—;erfomanm P

[

\'graﬁng- hng uorcscence ddedu- pﬁs‘

DR

i pmgram detector parameters

- Yoke full 0 vontage o

hogph orescence m\dg e

compound lummesceme
‘ith the HP 1046A you time-

“for the optimal detection of

*"eachi peak. To utilize fully the
’ )ummescence of each . :
"compound time-program the

excitation wavelength as well
.as the ¢mission wavelength.
You choose the best
wave)englh pau' for each

HP 1046 A

Pong-snwrstity Puoreet psan Betecan

“fuorescing compounds ma
'smgk matogram by time-”
" programiging the PMT © -

(pho!omu 1plmr tuh)gam.
.In asingle run, you'can detect
_'and acmra!e]y quantitate all
. major compounds .md trace

impurities.

.

o,

B "? iﬂh \"Elp?:u'a’ dﬁlgb -

i
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...then program for optimum detectability

; = N
varying the response time 1o fit your -
__chromatography. The fast response g;»cs
“undistorted peak shapcs hhep doi

sp(‘ed 1C . g

taw o

m So ensy Io opem‘h'e

Enter operating parameters and time-
rogrammed events Lhrough functmn ke} =

2 low*—disgcnmn llqund (hmmalographyf #Gd aﬂ xmpodani M"d‘)f mfcmna‘hon at a N
, uses r(ﬂumns withlow intechal B"‘m‘f- the four LED's and large, ‘z‘d““adﬂ"
Vg]umes, pac‘kcd wﬂh {mall paﬁdes. *"ai'splzy g_]ways pmvﬂe &‘“ view of t}?ﬁé "
> esulting pea’ks Tequire a deledm &,gﬂ tmexc_ilaﬁ(m and c;npss:on wavelengﬁ\s, A
Y)w cell voTumélmd fasl respons-e. 1 A A\
’ 3‘44" 3

mize dis ionm t};eHP 10464, "
sed (om};fﬂer angj;dcslgn to. devei)p a

| bh vo’ume ﬂow chl {5 pI) with optimum flow one l( ‘0 onothes

Lt T peometry. The entire cell .

" P 1030A Nlow a volume is Jlummafed and Thc HP 1046A is a smg]e
used in Tuminescence ~ compact unit requiring
measurements. Thisis ~ very little bench
achieved by using ) pacc Itslow -
stepped cell windows. An ~ weight makes it
advange that gives high easy to move.
sensitivity and low peak Ux it on any
dispersion in fluorescence ofyour liquid
detegtion. Optimize the - chromato-
mgnal to noise ratio by / graphs.




Enhance your ap

‘-‘:

he demands on trace analysis

in a wide variety of
matrices, including
environmental, food, ,
pharmaceuticai and S e T
pathological samples are mﬁmﬁ ;é oty
rapidly increasing. The need Teed for sophisticated and time -
for lower detection limits and LR e L mpte preparation
increased selectivity can only
be met by improvements in
detector technologies.

Fluorescence detection is
known to be extremely
sensitive and selective. Many
compounds fluoresce
naturally, others may be
derivatized by pre or post-
column reactions to form
highly fluorescent compounds.

Column. CDS-Hypers” 3pym

The benefits offered by i 300X 2 o
phosphom:scence and . ,  Solvent S7%cl0 3}‘:‘5(&:;%"-
chemiluminescence detection I 0.005M KH;POq in wates to pH 28
are also becoming evident in woth HiPOo 13% of CH,CN
an increasing number of
applications.
Take full advantége of the
exceptional sensitivity and ‘ Fluorescence 263/520 nm
selectivity offered by |
luminescence détection by ‘

_ adding the HP 1046A |
programmable fluorescence ]
detector to your liquid ‘

Tiae (atn)

chromatograph.
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The desired measuring ranges can be achieved, however,
it is recommendable not to measure high concentrations
directly with the instruments, but to use a dilating
system together with analyzers of lower range. The
advantages are the following:

- No need to use heat traced sample lines, 8ince
the dew point is lowered.

- WNo need to use high temperature measuring cells
‘ in the instrument. Lowering the temperature will
drastically increase the life time of many com-

ponents (like solenoid valves).

- Measuring high concentrations with one instrument
will cause a "memory effect" in the instrument's
components in the low ranges, that means many
hours of stabilization may be required to measure

’ very low concentrations after the instrument has
"seen" a very high concentration. This effect will
not occur if too big differences in the ranges arc
avoided,

For dilution a diluting sample probe is proposed, that
eliminates the need for a separate heater, since <he
dilution is performed directly in the hot stack.
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2.1

SULPHUR DIOXIDE ANALYZER

HMCDEL:
MEASURED COMPONENT:
TYPE OF DETECTOR:

RANGE :

PRECISION:

RESPONSE TIME:

RESOLUTION:
EEATED CELL:
OUTPUT SIGNALS:

LINE SUPPLY:

UNOR €& %
SO2

Gas Filter-Correlation-
Infrared (NDIR)

0...50, 0-500 vpm so2
switchable
better than +/-2 ppm

<30s to 95% of full scale
deflection

better then 1% fsd
47%
0-1 V, linearized

240 V/50 Hz

STANDARD ACCESSORIES INCLUDED

WITH ANALYZER:

SIZE:

WEIGHT:

Sample pump, Filter and
Maintenance Manual

483 (19") x 134 (3HU) x 306 wm
{WxHxD)

approx. 12 kg

Chk
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2.2 NITROGEN OXIDE MEASURING UNIT WITH ACCESSORIES

MOVEL: 8101
a) MEASURED COMPONENT: w0, NOZ' NOx
b) TYEZ OF DETECTIR: Cremiluminescence
¢) RANGE: G-10/20/50/100/200 ppm
d) PRECISION: 0,2 ppr
e) NOISE: 0,1 ppm
) ACCURACY: 2 % of range or better
g) LAG TIME: 30 seconds
n) RISE TIME: 60 sec 95 ¥ of full scale
31 FALL TIME: 60 sec 95 % of full scale
J) ZERO DRIFT: +/~ 1 % in 8 hours
k) SPAN DRIFT: 4/- 1 % in 8 hours

OPERATION TEMPERATURE RANGE: 5°%c to 45°C

OUTPUT SIGNALS: 0 -1V or 0-1C mV linearised
LINE SUPPLY: 240 V/50 Hz
POWER REQUIREMENT: 350 watts start-up

STANDARD ACCESSORIES

INCLUDEC WITH ANALYZER: Sample pump, Teflon
Sample filter and
maintenance manual

SIZE: 19% rack, 22 cm high

WEIGHT: 27 kg

GAS FOR CALIBRATION: seg item B




2.3

CARBONDIOXIDE ANALYZER WITH ACCESSORIES

MODEL:

MEASURED COMPONENT:
TYPE OF DETECTOR:
RANGES:

PRECISION:
ACCURACY:

MINIMUM DETECTABLE
SENSITIVITY:

ZERO DRIFT:
SPAN DRIFT:

NOISE:

LAG TIME:

FALL TIME:

RISE TIME:

OPERATION TEMPERATURE RANGE:
OUTPUT SIGNALS:

LINE SUPPLY:

POWER REQUIREMENT:

STANDARD ACCESSORIES INCLUDED
WITH ANALYZER:

SIZE:

WEIGHT:

PRICE:

cé

UNOR 6 N
CO2
Infrared (NDIR)
0-0,5%, 0-5 %

+/-1% of range

+/-2% of range

10 ppm

1 % of full scale per week
1 % of full scale per week
5 ppm

20 s

30 sec for 90% of scale

30 sec for 90% of scale
+5°C to 40°C

0-10 mV or 0-1 V linearised
240 V/5S0 Hz

150 VA

Sample pump, Filter and
Maintenance Mangal

x 306 mm

483 (19") x 134 (3HU)
‘ (WxHxD)

approx. 12 kg

see price list
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CARBONMONOXIDE ANALYZER WITH ACCESSORIES

MODEL:
MEASURED COMPONENT:

TYPE OF DETECTOR:

RANGES:
ACCURACY:
LINEARITY:

PRECISION:

ZERO DRIFT:
SPAN DRIFT:
NOISE:
RESPONSE TIME:

CROSS SENSITIVITY:

OPERATION TEMPERATURE RANGE:

OUTPUT SIGNALS:

LINE SUPPLY:

POWER REQUIREMENT:

STANDARD ACCESSORIES INCLUDED
WITH ANALYZER:

SIZE:

WEIGHT:

UNOR 6 N
co

Gas Filter-Correlation-
Infrared (NDIR)

0-100 ppm, 0-500 ppn
+/- 1% of range

+/- 1%

+/- 1%-0of range

+/- 0,2 ppm/24 h

1 % of full scale per day
0,1 ppm

10 8 at 95 % fsd

not appreciable for 002
and H,0

2
+5°C to 45°C
0-10 mV or 0 - 1 V linearised
selectable

1 each output for momentary or
integrated 1 h value

240 V/S0 Hz

100 VA

Sample pump, Filter and
Maintenance Manual

483 (19") x 134 (3HU) x 306 mm
(WxHxD)

approx. 12 kg




U und ProzeSaontroll Gmd o 1223 04330 Bac Navhewm

2.5.a PROBE FOR STACK SAMPLING
Sampling probe with integral ejector for sampling
and sample dilution. The diluting probe allows for
measurement of stack gases with analyzers for low
concentration - like ambient analyzers.
Because of the dilution directly in the stack, also
the dew-point is lowered, so that no heat tracing of
the sample line has to be done to avoid condensation.

Blow-back prefilter

Gas tight holder for critical orifice equiped
() with critical orifice 250 ml/min

(dilution rate 20:1 to 30:1)

Material highly corrosion restistant

two stage ejector

Connections for all control lines

Maximum temperature 400°¢

Length 304 mm

Diameter 27 mm

Weight 5 kg

No power supply required

* EXTENSION OF THE SAMPLE PROBE,
for stacks with bigger diameter
additional extension per meter

* Umbilical with all required
tubing (2 x PE, 2 x Teflon)
including all the fittings

4 m
10 m
20 m

Several piecés can be coupled
together up to a length of 100 m

c8




USS  Umeett und Priefaontrob Gmbm  Posttach 1223 DA Bac Navhewn

hd CONTROL UNIT FOR DILUTING PROBE
Pressure reducer and gauge for diluting air
Vacuum gauge
Blow-back unit
Zero air switching
Span gas switching
Size: 483 x 224 x 330 mm (WxHxT)
Weight: 10 kg

No power supply required
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2.5.b CENTRAL CLEAN AIR SUPPLY WITH ACCESSORIES

Central Air Supply: Model NK 355
Max. gas flow: 7 - 8 1/min
free of sulfur components,

Nitrogen Oxide, Carbonmonoxide
and Carbondioxide

Max. pressure: S - 6 bar

Power requirement: 220 V/50 Hz/ 1,2 KVA

Parts mounted on & plate,

Compressor with 80 1 storage tank separate.

The NK 355 is mounted in the cabin in a
separate room.




VPR UsnweR und Proredacntrol GmbN  Posttech 1223 DAY Bag Navhawm

. .
2.1 OXYGEN ANALYZER
MODEL: OXOR 6 N
MEASURED COMPONENT: O2
TYPE OF DETECTOR: paramagnetic
RANGE: 0-2,5/5/10/25 %
, ACCURACY: better than +/-1% F.S.
‘ PRECISION: better than +/-1% F.S.
RESPONSE TIME: <10s to 90% of full scale
deflection
ZERO DRIFT: <1% F.S. in 8 h
SPAN DRIFT: <1% F.S. in 8 h
* OUTPUT SIGNALS: 0-1 V, linearized
LINE SUPPLY: 240 V/S0 Hz

STANDARD ACCESSORIES INCLUDED
WITH ANALYZER: Sample pump, Filter and
Maintenance Manual

’ SIZE: 483 (19") x 134 (3HU) x 306 mm
(WxHxD)

WEIGHT: approx. 12 kg

The Oxygen Analyzer cannot use the sample from the
dilution probe, but needs a separate probe. This probe
can also be used for the other compounds in case that
only low concentrations are to be measured that require
no dilution.

C11
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A. Sampling
-~ Sampling Probe Ga 54 ¢
VAA-steel with coated Teflon tube
max. temperature 250°¢
external filter

length of probe tube 1000 mm
- Heating Collar Hel 56
- heated sample gas line
with exchangeable teflon tube 6 x 8 mm

max. temperature 200°c

length 20 m

- Teperature regulator WFD 125 D
with digital display

- 50l1lid State Relais 45 A

c12
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Gas handling and preparation

Vacuum switch D2S - M3SS

for status signal “probe filter plugged"
Electric gas cooler ECS-4G

4 heat exchenges of Duran-Glass

nigh and low temperature salarm

power 240 V/5C Hz

Automaiic condensate drain, consisting of
perizieltic pumo Gf 4FA
condensate coli.ctor Fi 07C

with level switch for pump

Diaphrzgm pump Gf 53
240 V/50 Rz

Fine regulating valve

Flow tube 25-250 1/h
for monitoring byrass flow

Condensate monitor MK-1
for switching off sample pump
in case of condensate break-through.

c13
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[ ] ®
- 2.7 RECORDER
6-channel recorder
MODEL: GICA 6000
TYPE: flat bed
ACCURACY: +/-0,25 %
NUMBER OF CHANNELS: 6
. SPEED: 0,5 s
PENS: felt tip
PAPER: 250 mm width
PAPER ADVANCE: 3/6/12/15/30/60/120/150/
300/600 mm/min, switchable
tc mm/h
INPUTS: 0-10/20/50/100/200 mV
0-1/2/%5/10/20 V
POWER: 240 V/S0 Hz/60 VA
DIMENSIONS: 500 x 570 x 70 x 165 mm
(WxDxH, xH, )
1772
WEIGHT: 14 kg
‘ Including 2 spare sets of pens

6 rolls of paper

Cila
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Sample Gas Cooler

196 PU ra-« type

Fis?

@ constant icw cew pointof +4°C £ 0.5°C
over entire parformance range,

@ gas inlet tcmperature max. +120 °C,

@ max. 3 separate heat exchangers in
one cuoler,

@ comrosion-resistant gas paths of PTFE
or stainless stee! 1.4571,

©® max. fiow 150 vh per heat exci.aner,

@ Ex-version — Ex is d 3n G4,

® 19" chassis,

@ safe cooling circuit by pressure cortrol.

Application

Sample gas coolers are essential com-
ponents of gs sampling and conditioning
systems. These units are used whenever
wet sampie gases have 10 be cooled
down so that the gas wiil always be above
the dew point in the foilowing section of
the analyser system.

The dew )oint or partial pressure of
condengabile components of the sarnple
gas is kept low and constam in orcder to
e ninate the influence of residual water
vapour On the iheasurasment result or 10
have such influence considered during
calibration of the analyser by a constant
value.

for wall mounting,
or 19°-6 PU rack
or Ex-version

Deccription

The unit operates like a comp:esscy type
refrigerator. The cooling clement is
cooling dome of stainless st¢. A tube with a
surface iemperature kept constani by a
thermostai. The spiral-wound heat ex-
changers of stainless steet tube ¢:r PTFE
of 8 x ¢ .am dia. are arranged clos 2 to thy
cooling dome and provide fror opt:mum
and fast cooling of the sample gas flow.

One or more condensate separators (de-
pending on the numbes f incorporated

CiL

43.001 E/a: =

heat exchangers) at the outiet of the heat
exchanger provide for the connection of
condensate collectors. automatic float-
type condensate drains or condensate
draining pumps. These devices are not
included in the standard siuspply, will
however be installed or attached if
desired.

The gas inlets and outlets of the heai
exchangers are arranged on the top of the
unit and are identified by amows.

The conler can be equipped with a dial-
type contact thermometer for functional
control.

The standard version is connected to the
mains by a 2 m cable with plug. For
connecting the Ex-version, the front wall
must be removed after loosening 4 screws.
The connecting cable is introduced
through side cable glands and connected
W the Ex-proof connection box.
The coole: is readv for operating about
one hour after switching on.
All moving parts of the compressor are
tunning in an oil bath to ensure long life.
The standard and the 19" rack version
can be supplied with the following opuons:
- tunctional control with dial-type
contaci thermometer,
- one potential-free change contact each,
minimum contact at +2 °C,
maximum contact at +10 °C.
The sample gas cooler is available in
J versions:
standard version for wall mounting and
i-tallation in analyser cabinets,
197 versirn for installation in 19” cabinets
and racks,
Ex-vercion in protection Ex is d3n G4.
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specifications Fi 57

43.001 E/85.01

Principle of operating: compressor-type sample gas cooler
Gas inlet tempesature: max + 120 °C. water vapour saturation,
Cew point +65 °C at 150 /h flow
Gas outlet lemperature: +4°C
Dew point vanabons: +05°C
Allowable gas inlet pressure: 120 bar for stst tube heat exchangers
2 bar for PTFE heat exchanger
1 bar for 19" version with PTFE heat
ex
Number of heat exchangers: max. 3 separate gas circuits ~
- Conling performance: 830 KJ/h at + 25 °C ambient temperature
and +4 °C cooling vapour temperature
Materal of gas-contacted parts: PTFE or stainless steet 1.4571,
- 6 x 4 mm dia.
Powe- supply: 220V * 10%. 50 . . . 60 Hz, 300 VA
Electrical connections: 2m mzihs sable with plug:
19" and Ex-version: terminal connection
box PG 16
Sample gas connections: screw connectors for tube/hose
6 x 4 mm dia.
Condensate connect on: tube, 12 mm dia., extemnal
Warm-up time: approx. 1 h
Ambient temperature range: +5...+50°C;
Ex- and 19" version: +5... +40°C
?n%mdstorage temperature : -20...+70°C
ion (DIN 40050): IP 20; Ex-version: IP 20 — Ex is d3n G4
Case: vamished sheet steal,
plastic cover with fas: lock
Dimensions (h xbx d): standard vers.. see dimensioned drawing
19" version:  6PU; 266 x 482 x 360 mm
Ex version: 550 x 430 x 420 mm
Mounting: standard vers_. wall mounting or free-
standing
Ex version: wa¥! mourting or free-
standing within
hazardous zones
19" version: 19" cabinetor rack
Weight: standard vers.. 23kg
19" version:  23kg
Ex version: 33kg
Subject to technical modifications'
Quoting/Ordering information
Sample gas cooler version: {0 wall mounting
3 19" rack
[ Ex version
Number of heat exchangers: 01
0Oz
Os
Material of heat exchangers: O r,TFe
[0 stainless steei 1.4571
Contact thermometer: O

Error output signal:

...._fated for 250 V/10 A/J300W_
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3 min. contact, +2°C
[ max. contact, +10°C
potentiai-free change contacts

C15
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Gas Sampling

Iintroduction

Gas sampling probes are used where the
gas analyser system cannot be connected
directly to the gas stream to be measured
(for exampie: pressurized lines). They are
also used to sample gas from enclosed and
relatively inaccessible spaces, and to take
the gas at the relevant point of the line
cross-section in case of large diameter
lines. A gas sampling probe can bridge
large wall thicknesses (on stacks) and
allows to take the sample from the hot
zone of the gases. The gas fiter of the
probe retains a major portion of the dust
particles so thar the following gas lines are
not exposed to coarse solids.

The proper gas sampling probe is selected
according 10

- gas temperature

- corosiveness of gas

- necessary installation depth (streaks in
the gas stream)

~ structural conditions of the installation
place.

Most of the problems are usually caused
by the comrosive condensate. Even
cnrrosion-resisting stainiess steel can be
aftacked by the synergism of corrosivenass
and high temperature. In such a case
condensate in the gas sampling sysiem
must be avoided: parts in contact with
the gas are heated or heal-insulated and
the condensate is removed in a following
sample gas cooler of particularly resistant
material.

For zrecifications of the gas sampling
probes refer to page 4. All dimensions
in.mm. ‘

Probes

Ga 53

Ga 33
Ga 53

Ga 54
Ga 54

41.001 E/e: -

Gas sampling prcbe with inside fitter fir dust-laden gases up 6 500 °C

+
Ga 81

Sampling sleeve with stuffing box 1o allow variable instaliaton depth.

L —a

An inside filter has the advantage that
even wet gases with condensable portions
would not require heating of the filter
element with consequent saving of
installation work and cost. An inspection
of the filter is still possible relativety fast
by the 2-bolt flange.

Contration streaks in the gas stream can
be detected by the Ga 53/Ga 51 proce
by varying the installation depth to find the
optimum sampling point.

The probe should be installed with a
downward siope to the outside of about
15° to allow draining of the condensate
forming in the probe tube.

The sampling sleeve Ga £1 can be usea
as support aiso for other probes.such as
temperature sensors.

Application example

Stack gas measurement (CO, CO;, O;)
on gas of oil-fired combustion systems
of engines

Ordering code

I 400056 gas sampiing tube Ga 53
) 400054 gas sampling sleeve Ga 51

Spars parts ’

1: 015690 filter cartridge Ker 03

2: 404324 sealing ning Gid 28

3: 400092 sealing ring Gid 13

4: 011361 ceramic fibre cord
din. 6/0.5m
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Gas4C’D

Universal probe with heatable outside filter for dust-laden wei gases

@ Ga 54 C: with sicroma! sampling fube for gas iemperatures up ¢ 1000 °C
0Ga 54 O: with PTFE-linec sampi.ng tute for corrosive gases up to 200 °C

@ceramic filter element (1)
@support for heated gas line (2)

The gas sampling probe Ga 54 covers
a wide range of apphcations:

- Model Ga 54 C covers a wide range
of temoerature.

- Model Ga 54 D having a sampling sube
internally anc externally iined with
PTFE is suitadle for particularly
cofrosive gases.

~ The outside filter can be cleaned
rapidiy and by simple meang: usually,
compresced air blowing is sufficien’.

~ The filte. can be heatea. The heating
can he installed also at a later date.

- [If the probe has 10 be instailad with the
sampling tube sloping upwards, the
ceramic filter element can bs omitted.

- A heaied sample (jas line can be
mounted directly ¢n the probe.

Application exampie:

Sampling of wet corrosive stack gases in

UPK GmbH

{3-6350 Bad Nauheim
HauptstraBe 95
Postfacr. 1223
Bundesrepublik Deutschiand b

The protetive tube is required for large
wall thickness {such as bnckwork stacks)
if the gas temperature is betow 500 °C.
This tube pravents cooling of the probe
below the dew-point of the sample gas
and therefore corosicn which could be
caused by corrosive condensate on the
inside anc ouvtside surfaces of the tube.

A tutndar sleeve with matching flange 1s
availatze for firm installatior in the gas
li~e. The siesve cantake ona Ga 54 probe
with or without protective tube. This
sleeve should be installed as shown.

Materais: stsei St 35 (1.0308)
and St 37 (1.0114)

This piotactive tube is not required for _ nickel-plated

thin waiis. ! must not be usec! ior Weignc: 3.5kxg

temperatures above 500 °C.

Material: stainless stesi 1.4571

Insutation: ceramic fibires

Veight: 1.7 kg
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{7 protective hood Ttes head

This protective hood cOvers the probe
case on 4 sides and is useq as weather
Or contact protection. It is mounted on

fl f th i
. bower olants and refuse incinerators. :;e:: ge of the probe by 2 wing
Dimensions(hxbxd): 280 x 160 x130
Accessory Material; stainless steal
The following accesory is available to 1.4301 (exept
adapl the sampling probe 10 various small pants
—Structural and technical reguirements._____Weiaht:_ ___ _____29ka.. __ _ _

c17.

The 1est head is used to connect a test
gas me 1o the probe. it is placed into the
probe zase instead of a filtar insert ang
allows :0 test and calibrate the analyser
syste— including th.e entire sample gas
line ccwnstream of the sampling probe.

Gas connection. clamp nng screwing
stainless steel 1.4571
for tube @8 mm
_Materai

Vertreten durch:
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The heating jacket contains 2 heater

windings with separate connections.

‘Therefore, 3 dilferent heating powers can

be obtained:

— 200 W with parallel connection of
both windings:;

- 100 W with only one winding
connected

— 50 W with series connection of
windings.

The heating jacket is used o heatthe  POWe" SUPPly: 200 5. S0/60 Hz.
fiter case of the Ga 54 probe in o ‘er to
&vo] condensation on the ceramu filter  Ejectrical
Condensate would block the filter pores  connection: terminal screws through
by dust sludge so that the filter wouid te cable glands
very hard te ciean. This arrangement is PG 13.5 (use
sssental ior SO, and NO, measurements heat resistant cable
where aiready smal volumes of condensate )
in the filter .. ould falsity the measuring Max. ambient
result (by absorption of the componentto  lemperature:  32€ K (S5 °C)
be measured). Therefore, this fiter aiways o ;0 IP SO (DIN 40050
has 10 be heated for SO, and NO, on ( )
measurements. Weight: 1.6kg
6§ 7 :
N
e (= :
i - /
/ |
r’ [N B 1 C‘
C

Quoting/Ordering codes

([ 404599 gas sampling probe
Ga 54 C - 1000

] 300540 gas sampling probe
Ga 54 C - 2000

{0 404570 gas sampiing probe Ga 54 D
gas sampling probes Ga 54 each
including 1 flange gasket and 4x hex.
screws M 12 x 55 +
hex. nuts, washer and spring ring of
stainless steel 1.4571.

[] 404524 protective tube Ga 57
{(inciuding 1 flange gasket)

(0 300541 protective hood Hi 55
] 405080 mounting flange Ga 56
(0 424578 tes: head Ga 58

[ 405032 heating jacket Hei 56

(7 404527 adapter flange Ga 59
(incl. mounting parts) ~ for mounting
on existing standard flange

Spare parts

1: 35820 gas sanpling tube
1000 mm lang -
305824 gas sampring tube
2000 mm langy
401235 PTFE-lined sampling v
tube 1000 mm long
303951 flange gasket Gid 87
017477 filter cantridge Ker 31
404327 seaiing nng |
. 404328 sealing nng i
. 017888 O-ring silicon 45.7 x 2.6
: 0179889 O-ring Silicon 53.6 x 2.6

NonsoN




Ga 33
Probe wit ceramic sampling tube for gas
temperat.-es up 10 1500 °C.

The gas sampling tube Ga 33 1s used for
gas tempe~atures abcvs 1000 °C since

41.00! E/8507

-#40-1-

materiais o steel cannotbe usedforsuch  Ordering codes
temperatures. The samplingtube of the [ 400627 ceramic gas probe Ga 33
Ga 33 cors:sts of a ceramic matenal and L = 800 mm
is mecharscally supported by an . L '} b
additiow::er;ym-ctuoo Botgtwesare (] 400628 ceramic gas probe Ga 33 = i1
lacearse. : L = 1000 mm ' ;—!‘
(0 400629 ceramuc gas probe Ga 33 3 -
The samoing tube can be nspecied and L = 1400 mm s x !_3
cleanec without disasembly- -2
The tube = accessible after removing the  SPar® parts R
dummy prog on the ouisde 1: 014400 ceramic fibre cora - 2
Z4/05m {
Application examples For L = 800 mm: ::’:
Gas measurements on tummel kilns (the  2: 015515 ceramuc insert tube 1 P s &
flange tubes of e probe fits the usual Ga 30 900 mm | - =.«r-”"_*5L .
inspectior: holes): gas sampling on glass-  3: 015692 ceramic protection tube f -
metting hamaces and cupola furnaces. Ker 13 700 mm i -
For L = 1000 mm: . T
Installation notes 2-™MS516 ceramic insert tube : 1=l ;
The probe Ga 33 should be instalied Ga 30 1100 mm § 3 |
when the plantis cool, i.e. at emperatures 015693  Ceramic protection tube ' £l ,
below 10C °C. If this is not possible, the Ker 13 900 mm i !
probe muss be invoduced in the instalation  For L = 1400 mm: | =
hole SLOWLY to become adaptedtothe 2: 015517 015517 ceramic insert tube | 72—
gas lemperature as otherwise the ceramic Ga 30 1500 mm L i
tubes of She probe could be destroyec by  3: 015694 ceramic protection tube
thermal scesses. Ker 13 1200 mm
Specifications "Gas3+Gast | Gas4C | Gas4D Gal3
fMax gas eperature 770K (500°C) " 1250K 17000 °C; 470X (200°C) ; 1800 K (1500°C)
"'ax gas Sow £ 3001/h 3001/h ,200/m
Filter: i }
I matena | SHCON Cartwe ! ~Sihcon carbide y =
mean pore diameter: . 8pprox 100 um i 30 um P
filter surace (Outside):  85cmv? ! 160cm? -
instanaton depth (from ; | . ! )
flange tc samping probe): 1 210...1000mm | 1000/2000 mm 1000 mm :aoonooomoomm
Sampih ¢ tude: T N
outside 3:3.. ; 17.5mm 172mm 205mm 15mm
inside 53 .: i 12.5mm 12.5mm 9 Smm ‘10mm
matena | stet1 4571 stst1.4762 PTFE (on el 1.4571) | KER 610 (DIN 40885)
Other masarials n ! :
CONACT wat Medium i '
instalanon tube |m1.o<m - | KER 530 + sleel 1.0033
flange ! castwon 0.6022 stst 1.4301 castwon 0.6022
gms ines. case e l- 5t 1.4301 | steet1.0711.07
Gas conrection: " clamp nng screwing damnp nng sc- |
! gum: (1.4571 for of stat 1.457¢ .
| tube of outside Gia. for tube of outside dia. | S8me as
smm ; smm G853 + Gast
+ reducer ring for ; + SUppOr sieeve for l
1 | D@ with Outsiie PTFE wbe 828 mm
i ! dia. 6mm
! ! = rppie for hose of
; mde dis. 8 mm
. 1.3kg(Ga 53) ALY 72xg 4 4kg’
|~ 2.4kg(GaSY)
UPK GmbH Vertreten durch:
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Automatic

GCondensate

FIOTA/B
@ transparant condensate
collector

@ stable construction
@ corrosion-resistant materia's
® Fi 07 A: 1 cornections for
condensate collection
@ Fi 07 8:2 connections for
condensate separation
from flowing sample gas

Description

Fi07 is a condensate coliector of a2 very
robust construction: The removable
collector is 8 beaker of 4 mm thick glass,
fixed by a solid steel clamp and a large
wing screw. Other components in contact
with the gas are made of corrosion-
resistant polypropylene. A suction hose in
the vessel serves 1o connect a condensate
pump.

. 2 versions are available:

- Fi 07 A having o ne hose nipgie (in
addition to the connection for the
condensate pump) o allow the condensate
fo flow into the beaker; this nipple is
sufficiently large. This mode! is used for
sample gas coolers with separate
condensate drain.

~ Fi 07 B tas two hose nippies 10 aliow
the sampie gas t flow through the
collector which takes up the condensate
contained in the sample gas stream. This
model is used for sampie probes where
conGensate occurs and also following the
nee-conia’ Fi 83

The collecior vessel Must be arranged
on serical mouiing walls

Separator

for gas analyser systems

Application

The measuring systems of gas analysers
must remain free from condensate.
Therafore, conce: sable portions of the
sampie gas havs * be removed, usually
by means of as: > gas cooler.

The resultani conue. .sate must be
removed from the sampie gas system
without opening the lines in order not to
interrupt the measurements. This can be
achiaved by a peristaltic hose pump having
a delivery sysiem with a permanently
gas-tight closure and consequently not
allowing sample gas (0 pass (except
perhaps with the delivered volume).The
pump delivers the condensate (0 a central
collection poini or drain.

A collector vessel is instalied upstream of
the hose pum.p L0 serve as a safety vessel
for taking up any temporary high volume
of condensalc. If ins\alled in the sample
Qas stream, inis vessel can separate gas
and condensate. Also, the collector
vessel serves as a buffer for temporanly
switching off the hose pump (at intervats)
in case of low volumes of condensate A
transparent coliecior vessel serves as
inspection glass for a functional check of
the measunng system.

€20
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43.005 E/ss -

Gl46 A

® -obust hose pump

@ Jelivery rate 0.51/h

@ delivery pressure 0.5 bar
(= 5 m water column)

@ Dlastic case

@ new: fast closure for
easy hose changing

Description

Thes hose pump featurss low speed

(0.5 rpmy), long life of the pump hoses and
simple maintenance; it es specifically
suzabdle for the requirements of gas
aratyser systems. Changing the pump
hese, the only maintenance work, is a
very quick operation owing {0 customized
pup hoses which dre simply placed into
the removabie hose bed after opening a
fas: closure. It is not necessary to switch
oft the pump drive for this exchange.

Oepending on the operating conditions.
the iife of a pump hose in contiiivous
operation is 4 t0 8 weeks. For most
apolications the life can be extended
corsiderably - if the condensate yield is
considerably less than the delivery rate of
the pump. the pump can be opearated at
intervals Dy a timer. On-time and off-time
depend on the condensats volumes. For
example. d S minutas on /25 minutes off
are sufficient, 3 maintenance interval of
6 months can be expected.

The pump can be Mounted N any poshon;
the upperpan of the case can be mounted
n 4 gifferent positions on the underpant.




-

Specifications

FIOT A/B

Funcbon: -- condensale coliector
Capactty: 0.21

Matenais of parts in polypropylene, glass.
contact with gss: viton B

Allowsble gas temperature’ max. 35C K {+ 80 *C)
ConnectiofS for screw nippie for hose /tube
condensate discharge: € x4 mm

FiO7T A 1 nipple for hose/tube
condensate connection 10 x 8 mm

Fi07 8: 2 nipples for hose/tube
gas connections 8 x 6 mm

-~ Dimensions (hxbxd) 230 x 120 x 80
Weight: 1.0kg

Ordaring codes

1:

305841 condensate collector £ 07 A
305845 condensate collector Fi 07 3

2:
~ [J 019643 hose pump Gt 46 A

Mounting example (with Fi 07 B)

43.005 £/85.07
Gf46 A
Funchon. condensate delivery
Principle of functior penstaitc hose pump
Hose matenal: silicon
Detivery rate: 0.51/h
Detivery pressure max. 50 kPa (0.5 bar)
Hose connechons: - 2 cvilindnical nipples dia. S mm
Power supply: 20V +/-10%.
50...60Hr 16 W
Eilectncal connectior: terming! screws through
cable gland PG 13.5
Case: polycarbonate
Protection (DIN 40C50): 1P 44
Dimensions (hxbxc 105 x 125 x 185
Waeight: 1.2kg
Spare parts

3: 015572 glass beaker Gig 03

4: 015537 PVC hose Gil 25

5: 205842 sealing Gad 134

6: 019440 spare pat set for Gf 46 A
(5 compiete pump hoses
+ 1 hose bed)
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The
Bendix

NO N02NO”‘; |

Analyzer

Analysis Method

Tre Modet 8101-C utilizes the principle of photo-
metric detection of the chemiluminescence result-
ing from the gas phase reaction of NO with ozone.
The analyzer has a 23-second time cycle — 11.5
Qonds in the NO mode and 11.5 seconds in the

x mode. In the NO mode, the sample passes
directly to the detector ceil where the reactior: with
ozone occuss. The resulting chemiluminescence is
measured by a thermoelectrically cooled photo-
multiplier tube, and the value is stored in a memory
circuit. In the NOy mode, the sample passes through
a temperature controllea converter which reduces
NO2 to NO The total NO (converted NO2 plus the
NO in the original sampl2) now passes to the detect-
or cell where the reaction with ozone occurs result-
ing in the chemiluminescence and photomultiplier
tube output, and this value is also stored in a mem-
ory circut. The value stored represents the con-
centration NOx (NO + NG2) in the samgle. The
stored value for NO will be subtracted frein the
stored NOyx value, and this value wili represent the
amount ¢/ NOQ2. The NQ2 value will also be stcred
i @ memory circuit. The aralyzer provides autoc-

tic cycling thiough the NO and NOx measure-

nts with the output difference (NO2) updated
after each cycle.

Operation

The Mode! 8101-C Analyzer generates ozone for
the gas phase reaction from an integral dry air sup-
ply protected by a particulate filter which enhunces
long term refiability of the integral air supply which
operates from the analyzer sample pump.

The sample flow rate is fixed at approximately
200 cc per minute. This low sampie flow rate reduces
tha need for large dilution air requirements during
calibration.

The carbon converter used in the Bendix Model

8101-C Analyzer was selected for its reliable, h»gh
efficiency cunversion at relatively low opera'/ng

c22

temperature and extremely low conversian ¢f
ammonia to NO. Tre use of this converter achieves
measurements wit- almost no interference from
ammonia.

The 23-second cyce time fcr NO and NOy reduces
the possibiiity of nezative NO2 output die to rapidly
changing levels o’ concentrations at the sample
intake such as those -esulting from automotive traffic.

A carbon scrubber ‘ocated in the analyzer exhaust
removes high leves of ozone exhausting from the
reaction chamber. Anaiyzer flows are capifiary con-
trolled, elimirating ne need for ime consuming
precision measurements ané adjustments during
calibration.

Eloctronics

The siectronics inSude high-reliability jransistors
and integrated circats. All electrorsc compornents
are mounted on :>uq N circut carg assemblies
anabling rapid recz:r in the field bv simply inte’-
changing cards.

The ghoiomulticlier tube assemnbly is temperature
controited and has a seli-containesi high voitage
power supply. The chotormultiplier tube is ihermo-
electncally cooled 3 maintain a stable zero output.
minimum 'dark corrent,” and is unaffecied by
temperature fluctuzions.

The system has two proportional scid state tem-
perature icontrolle’s. cne controls the temperature
of the catalytic corverter block to 285°C, and the
other controls tne temperatyre of the reaction
chamber diock 1o £5°C.

Separate permane~t memory type outputs arz pro-
vided for each component. The front pane' RE-
CORDER cutpu: s selectable by the METER
seiector swilch. Inc aidual component sutputs from
memcqries are avavabte a1 the rear panel term:nal
board.



Outstanding Features

e Thermoeiecincally ‘emperature controfled photcmukipiier
s Temperature controlied reacticn chamber
 intesna ozone generator with auiomatic shutoff in event of purtp failure of loss of power A C

¢ Capfiary controlied fiow: system
¢ Solid staie modular electronics

s High vacuum pump notl : 2quired for chemilumunescert reacton
* Internai NOp converter with sotid state temperature controt
¢ Single phatomultiplier detector with single baseline output provides greater accuracy in NO2 measurements

Mode! 8101-C Specifications g 57,/// 9, / vox

Ranges:

Lower Detsctable Limit:
Noise:

Response Time:
Lag Time:

Rise Time:

Fall Time:

Zero Dt

Span Drift:

Precision:
= 209 of Upper Pange Limit
- 80% of Uppeér Renge Limit
Uineasity:
inter{arsnce Equivalent:
Operating Temperature Limits:

Operating Temperature Fluctuation:

Operational Period:
Cutputs:

Povser Requirements:
Waight:

Case Dimensions:

0-0.2. 3.5. 1.0, 2.0 ppm ful: scals®
Other ranges are availabie.

.01 ppm (2 x standard deviaton by definticn)

0.002 ppm at "0”’
0.C05S ppm at 80% of range (Ty stancard Gewvaton method)

0.5 Min.

1.0 Min. 950% of full scale ‘
1.0 Min. 95% of {uli scale

£.025 ppm in 24 hours

+ 0.01 ppm in 24 hours at 20% of range
+0.02 ppin 0 24 hours at 80% oi range

0.005 ppm

0.01 ppm

+ 0.5% fuil scale

0.C4 ppm

5°Cto 40°C

+5°C

Seven ¢r more Gays unattended

0 to 10 miflivalts and 0 - 1 voit (other outzuts ¢ptional)
105-125 volts. 50 or 60 Hz. @ 35C watts

69 peunds (27.2 kg) anproximaiely

16v2" {4191 cm) w.de x 8Y2" (21.3G ¢cm) hign x 177 (42.18 cm) deep

*To conven “om ppm 1 ug/M3 @ 25°C, and 760 mm Hg rullipiy by 188C.

Ordering Pata:

Coritzact Factory or the Local Representative zhown buzlow

£-8350 Bad Mauhem
Haupisirale 95

Fosttach 1223
Bundesranublik Bautschiand

Tetafon (36032) 31971
Telex 415835 uph @
Telegramme UIAPRO

WModei Voltage and Current | Part Number
Table Top 5518950-1
Rack Mounted 118V — 60 Hz -2 i
. Table Top 5518%50-2
F.ack Mounmed 100V — 50 4z -4
Tabie Top 55184950-5
- Rack Moured 220V — 50 Hz t 5
UPK GmbH Vertreten durch:
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Aluting stack sampler

for momtonng gaseousemissions

analyzers

witham~ient

As about half of all pollution originates
from stationary sources some countries
demand the continuous measurement of
certain polluting compounds in stack gases
as a legal obligation.

Continuous sample extraction offers many
advantages over in-situ monitoring
provided an appropriate interface for
coupling analyzers to sources is available.
Cascading several diluters reduces the
~oncentrations to therange of an
 .mbient air monitor and even permits
olfactometry. .

working principle :
The stack gas is extracted continuously via a filter
and & coitical orifice by a newly developed smail
ejector pumnp (see fi3. 1) which'is mounted in the
stack probe. Th2 main air stream (pressurised air or
nitrcgen) with an adjustakle flow of Q1 litres/min.
creates a partia: vacuum which is used to extract
‘he sample via a critical orifice. The size of this
ritical onfice d2termines the sampie fiow at 2
value of Q2 litres/min.

1hedilutionratiois QL&Q?;

As flow Q1 may te set by the operator and the

. value of Q2 cn be 1¢lectad from a wide range of
critical orifices, the dilution vatic can be set
betwaoen 12:1 and 350:1.
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features

* the sample is diluted in the stack probe to a
known adjustable sroportion.

* quick dilution of the sample avoids reactions of
the sampie comporents.

* condensation in the unheated umbilical cord is

*avoided.

* ambient 21r monitoss may be used for emission
measurement.

* the systemn has no moving parts. The pump in the
probe is of the ejector type.

°® no additional heat:ng is required.

* system is explosionproof as no electrical power:s
involved.

* smallsample flow resultsin long expected utility 6

- of the coarse inlet Elter, even at high levels of

” particulate matterine.g. coal fired facilities. -

* manual or optional automatic regenerating of
coarse in-stack filter by back flushing.

* easy over-all dvnaruc calibration of sampling
system including diiuters.

° optional second diluter unit can be incorporated
in the gas circuit so that even olfactometry is
possible.

=

W v

Fig 2

Diluting stack probes 0797.302.

The left prode has been dismantled to show the
critical yrifice fine fiiter zssembiy,

stack probe

Figui« 3 shows two cross sections of the prob.. The
outer mantle of the probe 'z :nade of inconel* a
corrosion resistasi mcice alloy, speciiily selesiac
1o withsiand severe acid mist enviramumen: and high
temperaiurses.

Between the 2jector pusiip 23 this outer sieel
mantie a heat exchanger serves to pre-hear the
duluztion air before enterng the pump se 28>
compensate {or changes ir. d:lu'lon ratio at vary oy,
1emperatures ¢f the di'ution arr.

The secund partof the 2robs consists of 3 corrosion
resistant steei mantle ~mch 13screwved ciilo the
D;ev 0P UMD ane,

21-
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0del 797
diluting stack sampler

technical specifications and ordering information

/Modcl 17-8797.302 DILUTING STACK PROBE.

Special corrosion resistant nickie alloy tube.
Outer diameter 27 mm. total inseruon length 310 mm.
Any blind standard flange can be adapted to it the probe.
Max. allowatle probe temperature: 400°C.
Exchangeable glass critical onfices (with fine filter)
available for § sample flows (6 dilution ratio ranges).
The blznce for one orifice is included in the price of the

e required orifice must be specified when ordenng.
Critical orzfices for sampling prooe:

Nom. flow - Dilution ratio glass orifice
ml/min. min. max. part no.

20 215:1 350:1 17-2126-064

- 50 95:1 150:1 17-2126.047

100 44:1 75:1 17-2126.044

~150 21 50:1 17-2126.045

“ 200 27:1 3721 17-2126.046

. 250 20:1 30:1-  17-2126.048

300 . 12:1 16:1 17-2126.049

Model 0797.430 MODULAR 19 MOUNT PANEL

with additonal diluter. Max. dilution ratio 150:1 per

diluter, adfustable by compressed air variation in

combination with the selected critical orifice (see options

21...26, 20 be specified when ordening). The price for one

critical orzfice is included in the price of the additional

diluter un:t. More dilution steps in cascade are possible

;m.h the restriction that each step decrusa the accuracy
y 2%.

Accuracy per dilution step: 2%.

Panel height 222 mm (8%° = § units). Co:npmsed a-

requirements: 4 ... 8 bar, consumption 3... 8 Umin. |
Cnuca.l orifices for additicnal diluter:
Nominal flow Dilution ratio Critical orifice
ml/min. min. max. part no.
20 218:1 350:1 17-2128.065
$0 95:1 150:1 17-2126.050
100 44:1 15:1 17-2126.041
- 130 32:1 $0:1 17-2126.042
200 27:1 37:1 17-82126.043
250 20:1 30:1 17-2126.051
300 12:1 16:1 17-2126.052

Four Function System

reduces maintenance
of both sampling
system and analyzers

The 797 dry-air operated sample-conditioning probe
performs all the necessary functions precisely to prepare
the in-stack sample for transport and measurement. Thus
sample is Zrst filtered and metered to an exact volume by
acntical onfice. The measured sample 1s diluted wath the
drv educaton air, reducing the relative humditv to a dew

point below that of .he a=d1ent operating temperatuce.
The [n-Situ Conc:uoner :s fabncated of Inconel 600
(Regstered Trace Mark of The [nternational Nickel Co..
Inc.) for corTosi0n proteczon.

Sample transported
without heat-traced lines

The metered. filterzd. and diluted sampie is transported
under pressure through «heated sarmpie lines to the
selected analyzers for spec:fic compourd measurement.
The diluted samr:e volu=e :s approxxmately five

liters or ore - sutficient 10 meet the sample needs
(simultaneousiv) for several anaiyzers, such as total
sulfur, SO1. NO. COz ang hydrocarbons. The umbilical
cable consecnng e sarole unit to the analyzer contains
four tubes ¥s” OD. Two t=des are of Teflon (Registered
Trade Mari oi E.L DuPort de Nemours & Co., Inc.) and
two are of polyethylene. These tubes provide all the
services for operation oi the system. One tube brings
dilution air to the probe and aspirates the samples
through a filter and critical measuring onfice. A second
tube returas the ciluted sample to the analyzer. The thurd
tube congects a tank of stanaard gas to the entrance of the
probe for calibracon as zeeded. and the fourth tube
continuously mon:tors e vacuum of the aspirator.

'Sample conditioner control
unit automated

Operatidn of the Sample Conditioning Unit is by the use
of compressed dm1 aur. The cecessary gauges. reguiators,
and switcaing secuences actuate each function
automaticaily, aowang or controi of dilution ratios and
automatic stancardizatsn as required. Ranges up to
2,000 ppr= ol the gas be=g measured) are normal with
only the s:=gle ct:cal or5ce 1n the prode unit. Higher
ranges are achieved witk an additional d.luuon unut in
series watk the probe.

ENVICO ambient monitors @

in the system are designed
specifically for low dew
point air samples

Precision EPA Designated Eavico Analyzers. especially
designed to hancle dilute air samples at aunosphenc

ressure on a cortnuous monitonng basis, complete the

vico Stack Gas Analyzer System These analyzers have

undergone extensive enguneenng, testing and field use for
hundreds of inscument-iperating-vears to confirm the
in-service data viaowitv Sunng gas anaiysis. Their
reliability 1s fumrer conirmed by field-oerformed
Relative Accuracy Tesis :sing EPA Metnod 6 in operating
power nlaats.

UPK GmbH

D-6350 Bad Nauheim
HauptstraBe 95

Postfach 1223
Bunregrecyblik Deytscriand

Vertreten durch:
Telefon (06032 3197°
Telex 415335 uck d
Telegramme UMPRC
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On the front end of this mantle a coarse
filter 1s mounted.

Inside this part of the probe the critical
onfice with a fine filter is mounted.

The cztical onfice/fine filter part may
be exchanged for other sampie flows to
obtain otherdilution ratios (see ordening
information). The CL/PA (Calibration
Line/Purge Air) connection of the probe
consists of 4 tube which ends \n the front
compartment {in which also the critical
onfice 1s mounted) and which is used to
supply the cntical onfice inlet with
calibration gas via the umbilical cord or
to apply a purge air stream at a high flow
rate to regenerate the coarse filter by
back flushing.

The air stream biowing into the stack
will remove particulate matter collected
on the outside of the coarse filter.

Fig.3
2 cross sections of the stack probe.

< umbilical cord

2 Teflon* %" O.D. lines for sample/
calibration gas transport and

2 propylene ¥i** O.D. lines for
pressurized air and vacuum gauge
connection respectively in a plastic
armoured cable form an integrated
multiconductor assembly.

The cord is supplied in modular 5m. 10m
and 20m lengths and permits operating
distances up to 100m max. between the
probe and the control unit. All
interconnections are made with
swadgelolv couplings supplied with each
cord.

control unit 17.0797.440 X

The modular 19" rack mount panel contains the

diluting air reduction station with pressure gauge.
, The sample pressure’ gauge monitors the pressure
, at the probe inlet whereas the ‘'vacuum’ gauge

indicates the partial vacuum in.the ejector pump

during operation.

All external connections are made with ¥’ lines at

the rear of the unit.

The flow circuit is indicated by white lines on the

black enameled front.

diluter unit 17 0797.43

Modular 19 rack mount panel with additional
diluter consisting of an ejector pump and a criticai
orifice. The maximum dilution ratio is 150:1 and is
adjustable by varving the compressed air low and
by selecting a critical onifice out of the available
range (seeordenngnformation). Very highdilution
ratios of more than 100.000:1 for e.g. odour
measurement (olfactometry) may be acrueved by
cascading thedjluter of the sampling probe and ore
or more units 0797 430 The accuracy 1s about 2%
perdiluting step
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PURE AIR GENERATOR

Max. gas flow: 16 1/min
free of sulfur components, CO,
03 and nitrogen oxide,

1 1/min free of hydrocarbons

Max. pressure: S - 6 bar

Power requirement: 220 V/50 Hz

The system consists of an oil free compressor with 80 1
storage tank, a self regenerating drier, cartridges for
oxidation NO to NO. and CO to CO, and adsorption of

NO, and SO,. In adaition, a catafytic converter for
degtructio of hydrocarbons is contained.

The parts are mounted on a plate,
the compressor with 80 1 storage tank separately.
Purity specification:

less than 0,2 ppd SO2

. 0,3 ppdb NOx
1 PpPD 03
100 ppb CO

ppb Hydrocarbons
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(Ex)-version

The OXYGOR is available for the measurement of
the O, content in hazardous areas, for the time
being still under the type OXYGOR 2 in Ex-version
for wall mounting. This instrument meets the re-
quirements of VDE standards 0170/0171 for the
classes (Ex)i, (Ex)e and (Ex)s G 3, and was tested
by Berggewerkschaftliche Versuchsstrecke Dort-
mund-Derne (BVS-Certificate No. T 5382 of 8 Sep-
tember 1972).

The indicaling current circuit of the instrument is
intrinsically safe.
output signal: 01...1mMA

1...10V into 10 kOhm
The following recorders may be used in accor-
dance with the BVS Certificate for recording the
measured values:

point recorder type NSK . . . (Ex)e
as per PTB No. lll B/E - 14652

point recorder type NSK . . . (Ex)i
as per PTB No. Il B/E- 162415

INSIST-recorder code No. 940433 .. .1
as per PTB No. lil B/E- 14555

point recorder type ARUCOMP. / 4100 (Ex)
as per PTB No. il B/E-17442

point recorder type AR. . /...
as per PTB No. lil B/E - 14076

point recorder type AR. 144 ./ ...
as per PTB No. lll B/E-15674
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Specifications OXYGOR 6 N

Standard measuring ranges:
from 0...20% 10 0...100% O,
also 18...21, 95...100 vol.% O,

Special measuring ranges:
intermediste measuring ranges up
0 100 vol% upon enquiry
measuring span < 2 vol.% O,
such 85 0...05 vol.%, 0...1 vol.% O,
20...21 vol.% or 98...100 vol.% O,
smallest measuring span 1000 ppm O,
such as 21% + 500 ppm

Range switching:
electrical max. 1:5

Power supply: 110, 127, 220, 240V  15%
48...62H2

other voltages upon enquiry
Consumption: 40 (130) VA
Output signal: 0, 2, 4...20 mA, max. load 600 Ohm
Error limit:

Temperature compensation wethin range:
2I3K-313K20...400°C

Sample gas flow:
20-120 ih

Sample gas inlet pressure:
max. 1 bar
min. 02 bar

Reference gas:
depending on measuring range and
service CO,. N, O, compressed air
from steel cylinder or- stmosgheric
air through built-in diaphragm pump
with pressure regulator

< % 2% of measuring span

Reference gas flow:
06 Ih 5%

Reference gas inlet pressure:
1 bar

< 10 sec.
about 1 h

90 % time:

Warm-up time:

Protection: OXYGOR 6N: IP 53, on request IP 55
Dimensions: refer to outline drawing, fig. 2
Weight: about 12 kg for rack mounting

sbout 20 kg with wall-mounting case

Subject 1o technical modifications

Ry UPK GmbH 1 Vertreten durch:
. D-6350 &ad Nauheim Telefon (06032) 31971
HauptstraBe 95 Telex 415535 upk ¢

Postiach 1223 Telegramme UMPRO




Technical design

The OXYGOR 6N is arranged tor panel mounting
(19" rack or panel cut-out 131 x 447 mm, refer to
dimensional drawing). The instrument can 8is0 be
supplied in & case for wall mounting or as por-
table type (protection IP 53; on request IP 55).

The front plate of ihe OXYGOR 6 N is provided
with an indicating meter, illuminated power bution
and, i1 these options are instalied, switch for range
changing, light-emitting diodes for threshold values
and fault signal for sample gas failure. The front
piate is furthermore equipped with a fine-dust in-
spection filter.
Pmsupplymnction.signlloutputs(zomAI
600 Ohm load-independent current), sample and
reference gas Inlets and outiets are arranged 8t
the rear side of the instrument

The electronics and the analyser Itself inside the
OXYGOR 6N are separated from each other. The
from section of the Instrument houses a large
integrated printboard with the ingividual function
modules, such as amplifier, range changing.
threshold value, power supply section, and heater
control. The analyser is thermally insulated and
thermostat-controlied w0 60° C, mounted on
vibration-damping elements.

The instrument can be quipped with the following
optionals:

Gas pumps

If the sample gas is not available with the neces-

sary inlet pressure between 02 bar snd 1 bar, 8

sample gas pump can be instalied in the instru-
l . %

¥ atmospheric air i used as reference gas, such as
for measuring ranges 0—21% O, or 10-21% O,
lm\ddllphrlomwmmb.iMWI“ in
the instrument.

Fault monitor

This unit monitors the power supply snd the sampis
gas flow to signal failure of m pump or blocking
of the sample gas line. The mrcshold is set to
10 I/h, can however be .djustod to any value
between 5 and 100 I/h as required. The contact
is potential-free.

Range switching

The OXYGOR 8 N can be equipped with 2 measur-
ing ranges, max. ratio 1:5. A polomual-frn contact
is available ‘

c32

Digital display

The OXYGOR 6 N can be equipped with a digital
insttument in the place of the indicating meter.

Threshold switch

The instrument can be equipped with 2 threshold
value contacts. These can be adjusted over the
full messuring range. Rating 48 VA (max 48 V,
max. 2 A).

Remote transmission of measured values

Point recorders, seif-balancing recorders, indicat-
ing instruments, or controilers can be connected
to the signal output Several indicating and re-
cording units can be connected in series since
the OXYGOR output signal is a load-independent
current

Installation

For installation purposes it is advisable to have
the OXYGOR arranged on an assembly plate or
in a 19” cabinet together with the accessories,
such as flowmeter Str 04, steel cylinder with refe-
rence gas and change cock Us 01 for sample gas.
test gas and zero gas.

The material for the gas sampling and conditioning
system depends on the particular application. The
measurement of O, in stack gas usually requires
the following parns:

gas sampling sieeve Gs 51,
gas sampling tube with ceramic filter Ga 53.

Frequently it is necessary 1o use 8 gas cooler in
order to avoid condensate inside the analyser. The
electric sample gas cooler Fi 57 A with automatic
condensate drain can be provided for this purpose.

Monofiex tubing Le 29 is used as sample gas line.
This consists of an elastic, non-gging and acid-
resistant plastic with dimensions 3.5 x 9 mm dia.
This tubing should be run in a metal conduit for
mechanical protection.

The correct performance of the measuring system
depends decisively on appropriate gas sampling
devices and filters for conditioning the sampile gas
in accordance with the narticular requirements and
operating conditions. |If the operating conditions
are specified, we shall be glad to submit sppro-
priate propossis.
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OXYGOR 6N |

Paramagnetic Oxygen Analyser

as laboratory unit
in a desk-top case

as plant control unit
in a wall-mounting case

as dual component unit
in a wall-mounting case

in 19” rack
for the measurement of

02 in gases and vapour
in the ppm and */, range

UPK GmbH Vertreten durch:
D-6350 Bed Nauheim Telefon (06032) 31971

Hauptstrabe 95 Telex 415535 upk d |
Postfach 1223 Jelegramme LIMPRO




The OXYGOR

is a gas analyser for the measurement of the
oxygen content in air or other gases. suitable for
many measuring problems, including the determi-
nation of the oxygen concentration in stack or
exhaust gases of:

boiler firings

industrial furnaces
Incinerator systems

Internal combustion engines
and for the monitoring of:
protective gas

atmospheric air
fermentstion processes

purity of oxygen
research work

Measwring principle

The principle of measurement of the OXYGOR is
based on the paramagnetic properties of the oxygen
molecules, by which oxygen is distinguished from
other common gases. O, molecules have a relatively
strong permanent-magnetic moment. Therefore, in
_ an inhomogeneous magnetic field, a force acis on
the oxygen molecules Iin the direction of incress-
ing field strengths. Since the magnetic field acts
on each Individual oxygen molecule, the force
acting on the total gas increases with the volumetric
concentration of oxygen. This force can be used
for generating s selective effect of measurement

Unlike the thermo-magnetic measuring instruments,
the OXYGOR operates on the principie of the pure
pressure effect between two gases of different
magnetic susceptibility; consequently, the readings
are substantially independent of the non-magnetic
properties of the other sample gas components,
such @s thermal conduclivity, thermal capacity,
viscosity etc.

The measuring system, schematically shown in
figure 1. consists of the two flow channels 1 and
2, each equipped with s thermo-sensor comprising
8 pair of messuring filaments 3—4 and 5~6 in &
Wheatstone bridge. A constant voitage source is
used as supply Jor the bridge circuit and heats
the filaments to a certain temperature.

Reference gas, which may be CO, atmospheric
air, N, or O,, depending on the measuring applics-
tion, is admitted st & constant rate and flows
through the channels 1 snd opposite ports into
the measuring channel where it mixes with the
sample gas, snd leaves the measuring system.
One of the two ports is arranged in the inhomo-
geneous fie!d of a strong magnet.

€35

Fig. 1
tunctional diagram

The flow restrictions of the two channels 1 are
balanced so that the gas flow in the measuring
sysiem is symmetrical i sampla gas and reference
gas have the same magnetic susceptibility.

The presence of oxygen in the sample gas causes
& back-pressure at the outlet port 0: the reference
gas in the magnetic field, since the oxygen tends
to enter into the magnetic field due to its para-
magnetic behaviour.

This results in a pressure difference betwsen the
two outlel ports and consequently a cross flow of
the reference gas across the thermo-sensor 3—4,
which causes different cooling of the two halves
of the filament. The resultant change in /esistance
unbalances the bridge, producing s bridge signal
which is propcrtional fo the oxygen content of the
sample gas.

The effect of any changes in the bridge resistance
that may be caused by convection flow due 1o the
position of the instrument is compensated Dy s
filament 5—6 in the flow channel 2.

The instrument is highly independent of changes
in ' viscosily, temperstwe, anc density of the
sample gas.




NBIR
Gas Analyser

for CO, CO,, SO, NO, GH,, NH;
and 60 other components

UNOR 6N
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Application
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UNOR 6N Options
©® TOV suitability-tested for SO,, CO, 2 measunng ranges
NO/NO; exiemai range swaching
@ certified by German Department of the  digita: display
interior in accordance with the Large BCO-code cata output
Boiler Clean Air Reguiations galvarcally isoiatec analog outut
- 13. BimSchv kneansation
© tested for shock-prediness alarm kmit vaiue contacts
©® officially testcd for use in shelters 1wt sample gas pump
© high measunng sensitivity barometnc pressure compensaton of
© measunng ranges from 20 ppm 10 measured value
100 vol. % wak-mounting case IP 55

©® high selectivity — lowest cross
resporge and interferencs gas influence

© exceien zero point stability

© high sability of sensitivity

@ minsmum of mantenance — high
availabiity

@ easy 1 operate

©® low influence of ambient teamperature

©® 197-3 PU shde-in chassis

@ plug-in siectroncs prniboard

@ compact, fault-free CMOS electroncs

@ ¢asy S0apaton 10 0ther MEaSUNNG
anges

case protecton (Ex)p
COTOSION-rESISIANt ANBlySes version

introduction
Automatic monionng of gases nindustry,
measurement of stack gas concentration
and particularly control of chemics!

m-roompuon(mﬂ)wmerm
characlensed by high measunng sensa-
vity and selectivity for detectng the concen-
aoon of one certan Qas component.

The UNOR 6N with its slectnc OC anc
volage signal can be used as concen-
raton Ndicator and &S0 as Control siPnal
transmitter for the control of gas concen-
trations and mixtures.

~ exhaust gas measurement on MOr
sands,

- mondoring of room atmosphere for
wisrable imit values,

- measurement and control of blast
furnace and converter gases,

~ messurement and control of biological

processes, .

- monitoring of green house and fruit
storage stmosphere,

-~ control of protective gas of kins,

= measurement of natural gas, sewer
gas. refuse pie gases snd sewage
veatment plants,

— monitoring of car parks, rosd tunnels
and civil protection shelter; the

. instrument is shock-lested and

UPK GmbH
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Examples: gas samping and conditionng
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1 gas sampling prode

2 condensate separator

3 dust fitter

4 sample gas pump

S bypass overfiow vaive

6 switch cock for connecting test gas.
manual or in connection with an
automatic caibraton unit

7 flow indicator

8 flow needle vaive

9 CO-NDIR photometer UNOR 6N

10 gassammingpmuwithpmtacﬁvo

11 swnchcockforeonnecangtes(gas

(system calibration)
12 heated sample gas line
13 PTFE sampie gas pump
14 heated coarse filter on probe
15 compressor-type sample gas cooler

— (PTFE gas "ﬂ“)
17 NO; — NO converter
18 NO-NDIR photometsr UNOR 6N

Y4
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Descripti

The UNOR 6N is aranged in a 197-3 PU
shde-in chass:s for direct instaflation :n
19 cabinets and racks. For wak mounting,
this stide-n chass:s is placed in an IP 55
£ase.
Electionic section and thermostat-con-
volled analyser are separated by 2
moduiar design. The analyser consisting
of detector and HF-section, measunng
cuvette and modulabon unit, is mounted
in the rear arsa connectsd by short hoses
0 the gas miet and outiet connectors on
the rear wall. An optional {ault montor
checks the sampie Jas flow in the gas
outiet and grves a fault state signalin case
of flow bsiow the set vaiue.

components and controts. This space
8iso houses the power mains transtormer
and any inbuilt samnple gas pump.
Arranged on the front piate of the
UNQR 6N are the measurement indication,
either as angiog meter or 34 digit LED
digital dispiay,

the power switch,

the range switch,

the pump switch,

the LEDs for alarm 1, alarm 2, fautt

and the pnatentiometers for zero and
sensitivity setting

for both measuring ranges.

A pilot iamp shows the correct function of
the thermostat-control of the analyser.

A large-suface fine dust filter on the
right side of the instrument front plate
wwmmwom

In addition. two safety glass filters are
installed in the iniet and outet of the
analyser cuvette.

The rear side of the instrument is provided
with the gas connections, mains pluy
connector, power fuses, and terminal strip
for slectrical connections of measurement
fault state signal/flow and power failure,
it value alarm contacts 1 and 2. Also
external range switching control can be
connected.

The UNOR 6N is built and tested in
accordance with DIN 57411, part 1/VDE
0411, past 1 “Protective measures for
slectronic measunng instruments”.

Principle of messurement

The UNOR gas analyser is an infra-red
photometer operating on the single-beam
pnnciple with phase-opposed radiation
‘modutation; This non-dispersive analysis
method without speciral resolution uses

the actual gas component 1o be measured
for achieving selectivity.

The measunng component is therefore
enclosed in the ragiabon detector which
consists of two optical absorption layers
in series, pneumatically separated by a
windcw. The rear volume having a
greater layer thickness_ its wavelength-
deapendant absorption lines (fine structure
of bands) have a larger half-value dreadth
than that of the front volume. Theretore
the front volume mainly absords the
energy of the centre of each absorption
line. while the rear volume absorns the
refmaining energy of the flancs.

The detector is dimensioned so that both
portions of energy are equal, resuiing n
equal amplitude pressure puises due 1o

Should the measuring side of the cuvette
(havinga‘engmadaptodtommeasunng
range) contain some of the component

to be measured, infra-red *adiation of the

kne centres is pre-absorbed so that
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mainly the pressure puises of the front
voiume are reduced. The pressure equili-
brium is unbalanced and the resuiting
pressure puises are applied through
capillaries 10 & Sifferential-type diaphragme
capacitor for being convertsd into va.ia-
tions of capacitance. Since a modulated
radiation d:fference between line centre
and flanks at the specific wavelengtn
occurs only in the case of selective pre-
absorption in the measuring side of the
Cuvetie, the pressure puUise signai gene-
rated becomes the true measuring signal
and the forming of the difference between
high pressure puises is avoided. This
leatures ensures a high measunng
accuracy and stable calibration curve.

The combination of oplical and pneu-
matical signal compensation guarantees
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4 very stable zero pont. 2 hugh resotutio-
and seiectivity of the single-beam pho-
meter.

Depending on the constellation of the sing:e
kes. interfenng gas corponents wits
absnshon bands Svenapming with the
bands of the measunng component wow.2
proporionately :nfluence the absorpuc-
of the tront and of the resr detec or lave-
The resuiting cross-sensitivity vaiues 2-e
pasitive and negatve and. on the averaze
largety compensateq.

A high selectivity is cbtained because
non-selective attenuauon of radiabor: ov
condensate films on the inside surtace
and windows of the cuverties would no:
generate a measunng signai. This selec-
tivity can be improved even further by ne
use of optical interterence fiiters in the
radiaton path of the photometer to elm-
nate the influence of interference gases.

An electronic phase-controlied AC amoir-
fier converts the changes in capacitance
of the detector capacitor nto a concen-
tration-proportional DC signal which is
indicated on the meter of the instrumen:
and avaiiable as 20 mA output signai.




APPENDIX D

PROCEDURES USING HPLC FOR THE ANALYSIS OF TRACE ORGANICS IN
ENVIRONMENTAL SAMPLES

Dl. Analytical Procedure

The procedure for the determination of trace organic wmaterials in

environmcntal samples can be broadly split into three separate stages:
(1) Sample extraciion/concentration.
(ii) Prelimipnary fractionation/clean up (if necessary).

(iii) <Chromatographic separation/deteciion and quantification.

Dl.1 Sample Extraction/Concertration

PAH's in gases sre normally adsorbed on particuiate material which is
collected onto glass fibre filters or polyurethane foam. Regardless of the
collection medium the ¢xtraction stage requires the continuous solvent washing
afforded by soxhlet extraction - a standard reference method. The American
Society for Testing and Materials (ASTM) recommends 5-6 hours Soxhlet extraction
of sir particulates with benzene. The US EPA manual for Environmentsal
Assessment specifies & 24-hour soxhlet extraction using dichloromethane solvent
for the determination of organics in solid and particulate process stream

effluents.

PAH's are soluble in many solvents, the extraction efficiencies depend
very much on the nature of the material being extracted. Benzene and
cyclohexsne are believed to be almost 1002 efficient for Benzo(a)pyrene.
However, since cyclohexane extracts fewer uncharacterised materisls than
benzene, snd is itself less hazardous it has been endorsed by official bodies
such as WHOP!l. Thermal degrsdation of sample in the soxhlet is possible and
solvents with 1lower boiling points such as dichloromethane have been

suggestedP?,
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A recommended method of extraciion 1is & 24-hour soxhlet with

dichloromethane in a fume cupboard with saieldiog to exclude UV light - UV
possibly causes PAH degradation. It is suggested that s heavy inert gas such as
argon be used to flush apparatus thus reducing the possibility of oxidationm.
An; materials likely to cause contaminatior should be prewashed with solvent

e.g. filters, thimbles etc.

Concentration of the crude extract is necessary after soxhlet extraction.

Two possible ways are:

(i) The use of a Kudurna Danish evaporator. The evaporator is a pear
shaped piece of glassware open at both ends (with ground glass
joints). One end is connected to 8 graduated test tube and the
other to a Snyder fractionating column. The crude sample is
immersed in a warm water bath, the solvent boils and evaporates
slowly without the loss of volatile extracted components because

of the Snyder column protection.

(ii) Rotary Evaporation. Care must be taken to ensure that
temperatures are kept to a minimum when using rotary evaporation.
The concentration stage results in & crude concentrate of 1-2 mls.
It has been found that wusing a HPLC with a programmable
fluorescence detector that there is not encugh selectivity,

therefore further clean up is required.

D1.2 Fractionation/Clean Up

The basic principle of wost clesan up techyniques is to use
chromatographic principles to separate the components of a complex mixture and
'eut out' those of interest. A simple approach is to use s silica adsorption
colum or cartridge and elute the crude sample through it with s non polar
mobile phase such as hexane. All low polarity components, including PAH's, are
eluted and those components with a high polarity remain adsorbed in the silica.
The hexane eluent is evaporated by ‘nitrogen blow down' to obtain & clean

r ~centrated extract of PAH's, This method has produced limited success.

A preferred method is to use a semi preparstory HPLC column to separate

the crude extract and collect the fraction contasining the PAH's of interest.
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The column wused for this has been successfully appliedm-m‘ to air
particulate extracts prior to completion of the analysis by both HPLC and
Ge/ms.

DP1.3 Analytical Separation and Measurement

Reversed phase HPLC usig C-18 as octadecyl silane (ODS) bonded phases
has been used for a number of years to separate PAR's for analytical
measurement. In recent years specislist proprietary stationary phases and
columns have been made available which separate all 16 PAE EPA priority
pollutants with base line resolution on a single chromatographic run of less
than 20 wminutes. This is usually achieved bty using a bipary gradiemt solvent
delivery with acetonitrile and water mixtures or alterastively with water and

methanol mixes.
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