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1. IMTRODUCTION 

With the aia of st~engtbening the facilities and expertise of the tosovo 

Institute for Research and Development Cinos> 1 near Pristina two reportsl ,2 

b.,,e been prepared under the aponsorsbip of UNIDO . 

As a follow-up to the recommendations aade in tbe reports the equipment 

identified and specified bad pHaed through the UllIDO rurcbaae procedures and 

reached the final stage for placing the orders. Tbe aaia purpose of ay visit to 

Vienna froa 23-25 January 1989 was to assist in resohi.ng aa.e of the issues 

raised during these procedures and to reconcile tbe teclmical requirement• with 

tbe project financial ~onstrainta. Before placing the contracts the following 

issues were identified as highly relevant: 

DP/YUG/87/019 - Equipment 

• Evaluation of revised quo:ations from Perkin Elmer and Erba Science 

• Response fr.:>m H.P. re replacement of integrator with P.C. 

• Selection of supplier(a) for GC a~d BPLC 

• Technic~l justification for selection 

• Final d'ecision baaed on budget constninta 

DP/YUG/87/020 '- Equipment 

• Evaluat'ion of additional tendeu received from Boriba and UPK 

• 

' 

Justifi:cation for choice of H & B analysers, particularly where they are 

IDOlt e:xpen1ive. Resolution of outstanding i11ue1, rack mounting? 

Queati~nnaire? 

~ Final d:echion1 on items 7 Cthermo,lectron) and 5 (Monitor Laba). An1vu 

questions raised by Monitor Laba 
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• lluolution outat•nding queations re •ehicle •ncl •el~ction of vehicle 

supplier 

• Reconcile equipment 1election with budget. 

The philoaophy of the •ppro•ch up to final selection •nd purch••e of the 

equipment will be given in the next ch•pter before de•ling with the •pplic•tion 

of the equipment in the field and !•bor•tory situ•tions. 

2. CRITERIA FOR THE SELECTION OF EQUIPMENT 

The two project •reas DP/YUG/87/019 •nd 87/020, •lthough h•ving separate 

objectives, do h•ve soae c~n interests especid ly in the aeasureaent and 

analysis of puticles and gases. Allocation of c•pital for 019 and 020 re 

$128K and $116K respectively and these have been the target figures within the 

total capitd budget of $244K. The prettent selection of equipment is just 

vi thin the tota! budget and within about 10% for the two project .i locations 

which is considered •cceptable. 

2.1 87/019 Gasification Plant 

On the basis of priority instruments and equipment with~.n 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'a). 

(iii) Sampler for particulate and org•nic vapours. 

The detailed specifications of these items took ,into account the need to 

Hmple and analyse aliphatic and aromatic BC'a, N •od S aromatic compound•, 

• h~terocyclic BC'a, phenol• and mercaptana. 

2.1.1 High Resolution GC vith'Thenaal Deaorption Unit , 

There were three cand'idate ayatna that met, the specification, .tl 

produced by organiaationa vith a very high ~eputation in the field of gaa 
' ' 
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cbro.atography. The •Y•te•s are produced by Perkin Elmer, Hewlett-P•ckard and 

Carlo Erba C!rba Science). 

Each potential sampler included a thermal desorption (TD) ayatea auitable 

for the aoalyaia of coaplex organic aixturu. Tbe packaite include• the whole 

TD-GC-FID-data syatea approach vhich 11 apecifically aimed at industrial 

organics auch u very volatile apeciea (BP 50.C); high aolecular weight 

apeciea (PAH'• 3 ring, Dioxina, PCB'a); very reactive apeciea; hot vet atack 

gases. Analyses require correct interfacing between tbe ther.al desorption, GC 

and data processing system. It should be noted that in the case of Hewlett 

Packard the TD is supplied by Bartelt and .. y require development work by one or 

both suppliers. 

On the basis of least cost and meeting the specification the Elba Science 

system has been selected. The syatea ia used widely in Europe and maintenance/ 

back-up support do not present logistic problems. Appendix A givea detail• of 

tbe Erba Science equipment. 

2.1.2 High Performance Liquid Chromatography (HPLC) Systea 

There were two aystems, Hewlett Packard (BP) and Perkin-El111er (PE} that 

met the specifications 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 a Programmable Fluoreacence Detector with a large dynamic range to 

•~commodate cD111pound1 giving large variation• in emitted light. The Integrator 

ia p01terful, flexible and if required can be linked to a PC at a future date. 

Detail• of the HP equipment are given in Ap~ndix I. 

2.1.3 Particulate ~nd Organic Vapour Sampler 

Anderaen Hi-Vol aaaplera are already in u•e at IMKOS a~d therefore a aore 

sophiaticated 1 .. pler aanufactured by Anderaen'• and •uitable, for tloe •ub1equent 

aaalysi1 of high aolecular weight organic particle• and organic vapour• ha1 ~een 

Hlected. 

5 



2.2 87/020 InatTU8enta/Equipment for the Meaaurement of Source 

Eaisaiona Using a Mobile Lab~ratorz 

The provision of a aobile laboratory equipped to cont inuoualy measure 

source eaisaions Cgaaea) has been identified as an essential facility for IMlC.OS. 

Bearing in aind the high coat of folly equipped purpose designed eaiuion 

laboratories a nuaber of options were considered to prOYide the l:·est option to 

meet the apecifications and to be within the budget available. Tvo alternatives 

were exaained in detail: 

(i) to 1purchaae the required instruaenu, vahe•, piping valves etc 

and: a suitable panel van equipped vith an air cooling systea and 

car1ry out the installation and comaissioning at l~OS; 

Cii) to 1purchase a transportable package of instruments already piped 

and: operational with span and calibration gaa facility. The 

pac'kage would then be inFtal led in a suit•ble p~nel van equipped 

vit:h an air cooling aystea. 

In the eve,nt three quotationa were received for option (ii) that VP.re all 

approximately at' the budget limit including the purchaae of a panel van. The 
I 

organisations 'o~sidered were: HoribA, Kon~tor Labs and UPK. Although ic the 

case of tne UPK quotation the oxygen analyser specification :1 for a zirconium 
' 

oxide detector the Company's quot at ion vas accepted because it provides for 

installation of equipment in the van including air conditioning and lightning 

protection. Details of the inatrumenta are pre~ented i~ Appendix C. 

2.2.1 Measurement of Particulate Emissions - Discontinuoua and Continuous 

INICOS ia already equipped with a Stronlein 15 diacontinuoua extractive 

type particle aDpler. Aa previously indicated to aake continuous particle 

aeaaurementa for power plant eaiaaion• a double-paaa tr•naaiasometer is 

recoamended. Should the final total equipment coat• perait an additional $101 

aa inatrument to 1 the followina specification should be purchased. 

• Transaisaometer for the continuous determination of particle emiaaions in 

flue 111e, from c09buation plant. 
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• To •aaure extinction in at least four ranges 

• Suitable for duct widths of 0.5-10 metres 

• Elec(rical output to be linearly proportional to the calibration values. 

3. APPLICATION OF EQUIPMENT AllI> INSTRma:NTS 

This chapter will deal with aome specific applications for the equipment 

and indicate procedures and liaitations where appropriate. 

3.1 Application of High Resolution Gas Cbroaatograp~y 

It is the intention for the facilities to be installed at INKOS to use 

the CC without a .. ss spectrometer for the analyaea of organic aixtures. In 

adopting this procedure it will be necessary. or at least advisable. to obtain a 

full GC-MS analysis for a typical mixture. 

To use GC alone it is a requirement that each puk in the chr?matogram 

corresponds to a peak in the CC-MS chr<J1Ntograa which lS due to a single 

substance. If a peak is clearly due to two or aore c0taponents (from CC-MS 

evidence) then the area of that peak cannot be apportioned between the 

components. without considerable 2dditional GC-HS 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 iapracticable to attempt 

to quantify any such unresolved components. 

A iurther require•nt is to conduct all analyses under, as closely as 

practicable. identical conditions to those used for the original GC-HS analyses. 

This requirement covers the following: 

( i) ... ple introduction procedure Cliquid injection or thermal 

desorption) should be same; 

Cii) the chromatJgraphy column shall have the same diameter, length and 

contents; 
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(iii) the carrier gu and flovrate should correspond, and the c-oluan 

temperature should be progr...ed in the s~ aanner. 

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

identify and quantify ~eaks. 

For calibration purposes the laboratory should have available standards 

for all the cheaicala of interest. Io addition these vill provide confirw.atioo 

of retention tiaea and allow adjustments to be aade if chromatography conditions 

have changed. 

3.2 Thermal Desorption Autosampler (tDA) 

The TDA is a stand-alone ancillary unit commonly u1ed in conjunction vith 

gas chromatography and for such purposes the absolute response of the detector 

to each analyte must be t.novn. Analytical reprodud~il ity is ensured by the 

provision of an io-Jine injector which allows the standard sample •ixture to be 

vapourised directly into the cold tnp used for the second stage desorption. 

Bence as the cold trap is heated the coaponents will pass to the CC as if the 

cold trap had been loaded by primary desorption from the sampling t~~,. It is 

therefore possible to determine retention times, peak profiles and sample 

recovery from the cold trap before a sample tube is analysed. To calibrate the 

detector response a standard sample is injected. 

3.3 Laboratory Requirements for GC Analysis 

The laboratory where the equipment is to be used aust have access to all 

compound• of interest for calibration purpo1e1 and the facilities 

for the aafe handling of such cheaicals. Regular 1upplies of 

cylinder grade air, hydrogen 1hould be available. The traps 

•killed preparation in a contaaioation free area and conditioning 

beliUll at above de1orption temperature before reu1e. 

and expertise 

pure helium, 

vill require 

in a flow of 

Good laboratory practice is e11eotial for maintaining the correct working 

environment for the operation of the in1trument1 including the coaputen. In 

addition procedure• for clearly identifying each individual 1 .. ple and tracking 

it throush:the 1y1tea to report 1tage are required. 

8 
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3.4 Ap?lication of High Performance Liquid Cbroaatography 

To obtaiL comprehensive data on the esis1ion1 of organics from processes 

it is necessary to representively sample the eaisaion and analyse it to totally 

cbara~terise all the organic coapo~ents. This procedure is not always 

practicable nor cost effective and an alternative ia to aaaple a known portion 

of the organic which can be analysed to give quantitative or semi-quantitative 

inforaation on either: 

(i) the total mass of aaterial present and its hulk properties such as 

boiling point range, polarity etc using relatively siaple and lov

cost techniques, and/or 

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

resolution 'state ~f the art' analytical techniques. 

This approach is based on the United States EPA Environmental Assessment 

Methodologies for Fossi 1 Energy Processes) ,4. The protocol given by EPA for 

the analytical procedures at the initial stage Clevel 1) specifies a semi 

quantitative soxhlet extraction using dichloromethane solvent to detenDine the 

aass ratio of volatile to non-volatile compounds corresponding to the main 

activities of the process under investigation. The extract is then fractionated 

by polarity into sev~n subsamples on a silicon gel column. Compound Groups of 

interest resolved by this method ar~ shown in Table 1. 

By separating the compounds into broad groups of interest sue~ as PAH's 

and phenols analytical procedures can then be applied to isolate and quantify 

thea. 

3.4.1 The Analysis of Polycyclic Aromatic Hydrocarbon• in Ga1e1 

In recent year• many reported methods for the detenainatioo of 1AH'• in 
' 

ga1e1 and water have appeared. Liquid chromatography (LC) with ultraviolet (UV) 

abaorption and/or fluorimetric detection and CC with flam ionization and mau 

1pectr01DetryS16 detection have been uaed. 



TABLE l. - Fraction•ted Org•nic Categoriea 

Category 
( Subcateg,,ry) 

Aliphatic hydrocarbon• 
(Alkanea) 
(Alkenes) 
(Alkynea) 

Halogenated aliphatic• 
(Saturated) 
(Unsaturated) 

Aromatic hydrocarbon• 
(Benzenes) 

B.alogenated aromatic hydrocarbons 
Ritro aroaaatic hydrocarbons 

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

Ethers 
(Halogenated ethers) 

Epoxides 

Aldehyde& 

Beteocyclic oxygen compounds 

Kit riles 
(Aliphatic) 
(Aromatic> 

Alcohols 
(Priaaary secondary, tertiary 
(Glycols~ 

Phenols 
(Alkyl, etc) 
(Halogenated phenols) 
(Nitrophenoh} 

Esters 
(Phthalt.tea) 

lteLones 
Amines 

(Primary, Secondary, tertiary) 
(Hydr•zinea, azo comp··unda) ' 
(Hitrosoaines) 

I 

Beterocyclic nitrogen compound,• 
(Indoles, carbazolea) 
(Quinolinea, acridines) ' 

Alkyl sulfur compou11d1 
(Mercaptana) 
(Sulfides, di1ulfide1) 

Beterocyclic sulfur compound* ' 
cae~zothiophenes) ' 

Sulphonic acids, 1ulfoxide1 

.Amides 

Carboxylic acid• 

Siliconu 

Phosphates 

10 

Mott Probable 
LC fractiol! 

l 
1 
l 
1 

1,2 
1,2 
1,2 

2,3 
2,3 
2,3 
4,5 

:,3 
2,3 
2,3 

4 
4 

4 

4 

3,4 

4 
4 
4 

f> 
6 
6 

6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 

.. 
6 

6 
6 
6 

4 

7 

6 

6,7 

2,3,4 

5,6,7 

Note• 

Poasible asaignments. 
Fr•ctions 4-5 1 5-6, 
6-7 gener•lly overlap 
to a considerable 
extent. Also 1 

addition•l coa:ponents 
of a particular 
molecule aay cause it 
to elute in an LC 
fraction Qther than 
expected. For 
example a 1bort-chain 
eater would probably 
elute in LC fraction 
5 or 6 whereas a 
long-chain eater 
would elute i:i 
fraction• 3 or 4. 
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LC vitb fluorescence detection ia a sensitive 11et~od. but does always 

provide adequau selectivity in complex mixtures. However. the method bas 

several advantages, and it is possible to improve selectivity as i~dicated in 

the fol lowing: 

( i) Soae isoaera not easily separated by GC can be separated by LC 

vitb the correct choice of mobile phase and stationary phase e.g. 

benzofluoranthenes (b,j,k)7. 

(ii) Fluorescence detection of PAH's is very sensitive and lower limits 

;.•f detection can be obtained than by GC/MS using selective ion 

mo~itoring8. 

(iii) Individual PAH's have characteristic fluorescence excitation and 

emission spectra a"ld a degree of selectivity is possible if the 

facility to switch wavelengths is a~!ilable during a run. 

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

for the isolation of PAH's from compiex aix~ures9,10. 

Appendix D describes procedures for the determination of trace organic 

aaterials in the environmental ~ample&. 

3.5 Rec0111111ended Laboratory Layout for the Work-up and Measure~ent 

of Trace Organics Using HPLC 

It is important that the i nformat ionll and facilities necessary 

the safe handling of chemical substances are provided for laboratory staff. 

indication of aome of the faci litiea and precautions required for 

associated with HPLC are indicated in Sections 3.5.1-3.5.5 • 

3.5.1 s .. ple Extraction 

for 

An 

work 

Soxhlet extraction is uelf contained but cOlllDOn sense dictates that each 

- say 24 hour - extraction be curied out in a fume cupboard. 

80nitoring throughout the period of extraction is also essential. 

11 

Some means of 



1.5.2 Concentration Process 

This p~ocess has to be performed under very good extraction conditions as 

tbe 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 analytical procedure. The bench for the HPLC apparatus should be of a 

peninsular type (which farilitates maintenance work) with an overhead extraction 

hood. 

The handling of chemical: carcinogens eapecial ly standards in concentrated 

form, should be carried out in a glove box. 

3.6 Use of a Source Emission• Mobile Laboratory 

The mobile laboratory ' is basically a Mercedes-Benz 609D/3700 Van 
' ' ' 

inatr"mented u apecified in Appendix C. It is planned to loc,ate the, laboratory 

at a point near ';o where mt:asurementa are made, and to connect a prob'e - with a 
I I I I 

•pecia} sampling dilution 1y1te,i - to an umbilical aampling 1,ine pre~enting the 

procu- guea to the analyaer•. The 1 ineari1ed electrical C\utput' from the 
" ' 

analya,rs ia continuou1ly monitored on a 6 channel recorder. 

12 
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Calibration procedure• are incorporated in the 80bile laboratory 10 that 

at the site full check• can be aade on the zero and span response for all the 

instruments. 

The Laborat~ry i1 de1igned to ensure that during inatrument operation and 

bigh a111bient teaperatures the air conditioning 1y1ta wil 1 aaintain a 

aati1factory working enviroowient. For 1ite trials at the proce1s plant• 

particulate s .. pling equipment and a range of ancillary iteas are likely to be 

required. Stowage of these, within and attached to the laboratory during 

transportation should be provided by IIOtOS. 

The aonitoring of source e•issiona 11 often tiae consuming and where 

possible spare items should be readily available to ainimise any disruption to 

the work programme. Although the sample dilution sys tea should avoid the 

presentation of aggressive gases to the analysers co1ideration will need t~ ~e 

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

4. CONCLUSIONS AND RECOMMENDATIOllS 

• The basis for the selection of equipment for tb2 two project area• has 

been presented and the constraints, both technical and finan~ial 

identified. 

• Selection of a Carlo Erba-Mega Series URCC 5360-00 high resolut:on gas 

chromatograph, a TDAS 5000 thermal desorption auto1ampler, other 

ancillary equipment and a data processihg systee gives a facilitr 

1uitable for the analysis of comple:s mixturu. If required a UH 

1pectrometer (MS) can be linked to the 1ystem thus enhancing the 

facility. 

• Precautionary measure• in the absence of MS ar.e discussed, and the 

procedure• required when operat~ng the HRGC system to ensure valid data 

stated. 

• Laboratory requirements for CC' a'nalysi1 are outlined together vitb aafety 

requirement a. 



• A Hewlett P•ckard bigh perform.nee liquid chra.atograph HP 1050 series 

together vith • HP 1046A progr ..... ble fluorescence detector, a HP 3396A 

integr•tor and other •ncill•ry iteaa b••e been ordered. The applic•tion 

of BPLC for the •nalysia of trace organics is discussed •nd tbe 

li•it•tion1 and advant•ges of different aethodologies presented. 

• Det•iled procedure• for the deterwination of tr•ce organic materials in 

enviro.-ental samples •re described and critically •ppraised. The HPLC 

procedures include extraction/concentration; preli•in•ry fractionation/ 

clean up and chromatographic separation, detection and quantification. 

• Laboratory requirements for tbe installation of HPLC are given and 

include extraction, fume cupboards and safety measures. 

• A UPK aobile source emissions laboratory for tbe 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 emi ssion1 vi 11 be carried out by an 

extractive discontinuous method - Stro'blein. It is strongly recommended 

that an "in-&tack/or duct" transuiissometer be purchased so that 

continuous measurements of particulate concentrations can be made. 
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APPINJ;>II A 

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 
at.'tomation 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 C.OOtroller (MFC 500) which includes a multi· 
ramp linear temperature programmer. 

-
ST MEGA t-E 

1st Janua•1 ~98C 

The Mega Series incl~ two main ,variants: the single 
column unit 5160 and the dual column units 5300. 
They may be upgradea 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 effect1ive. highly efficient 
data systems and Maxima 820/Baseline 810 
chromatography wor1cstations. 
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OiSCRIPTIOH 

Mega Sertes HAQC .. Ba• UnH Specification 
Ala rtpOrttd before tht Mega Settea lndlMI two main Yltfanta: the 5300 and 511G. TheM 
units ftltin tht lltrll OOlumn O¥en and bybolrd operated Mufti Function Controlftr MFC 500 
and offer • wldt choice of Injection 1,atema. pneumatic dleulta and detection compart"*'ta. 
Ttle detafftd apeclflc&tlont of tht lndlvldual S*t• forming tht llH Unite reported later .,. 
NICtlbld hereunder. 

Injection~ 
AcconSlng to tht different llM Unit conflgurallona the ~no Infection 1rat.,,_1 .,. 
1wana111e: 

Dual eeplllery lftlectlon a,.11111 (ltlO.OO and ueo.oat 
It Includes: 
• Non·wapotlzlng, Mptum .... COid on-colUIM Injector. 
laMd on the original dellgn propoHd by Grob, thll lnjec:tOr ta alao fitted with 1 apeclal 
NCOndaly coollng aystem (patent No. C2l9IOI) ensuring • complete wnple truafer from the 
'Y"'9 to tht capillary COiumn. 
Thia entu191 pMk area and relative peak area ttandard detfatlont below ~.5% and G..5% 
resptctlvety. 
Belldea t."'11• un1urp1uecf capabllltl•, tti. MCOnCialy coolk'O aptem alao permit• Injection 
temper1ture1 higher than the sample tohent bolllng point tti.refore preventing the 
conMQuencet of the flooding effect reaponalble for peak dlatortlon. 
The lnJectlon ptOCedure can be automated b)' the OC 511 Module which, be11de1 pennfHlng 
autOll" .. tlc actuation of Injector valve and MCOnda~ coollng b)' almple manual syringe 
Insertion, also 1tart1 oven temperature p.ogrammer and computing Integrator. 
• Spllt-lplltleaa injector 
The design of this capfflary Injector 11 based atrlctly on Grob'• Oflglnal ldeL 
It ftncta 1t1 mator field of appl~tlon for Nmples which are undllutable 0t contain large 
amount• of heavy b)'-producta. 
It can be ~ f0t either apllt or aplltl .. • Injection Ulul COW9rlng a large range of appllcatlona. 
Tiit lnfeetor ace.pt• different •Ind glasa llnera to lllfft the requirements Imposed b)' sample 
woll.lfnl and to avoid aample-metal contact therefore preMtYlng the n1tur1 of the sample. 
Septum ftu•hlng and sample lpllttlng 11 ac:compllshed by two high precision mlcrometrtc 
Yllvel located In 1 heated area. 
These ""'" can be automated for unattended operations with autoaamplera. 
Temperature Mttlng la via kertiioard In the range 50"C to .tSO•C In 1•c Increments. 

Dual packed column ""9Cflon ay1tem (5320-00 and 5340.oat 
This 1ystem lncludM two ti.ated lnjec:tlllft ports designed to accept gla1t or metal pack.cS 
columns from ' to e mm OD. 
It accept• metal or gl1t1 liner• f0t convention•! vaporlZazlon lojectlon or altematlvely the 
lnfeetora INJ be uled for direct 11mpl• Injection Into p1e1ted COlumna. 
Glau and metal llnera are rHdlly removed for cleaning and removal of aample 1911duea. 
Special aeptum cooler• are 1v1llable to mlnlm1Z1 bllldlng 1nd tllmlnate ghost peaks. 
Thia Injection 1ystem can be llaated In the ran;• 50•c to '50"C In 1 •c lncrement1. 

Duel pect"'"plllary Injection aystem (U30·00 1nd 5380-0Clt • 
This 1y1t1m lncl11de1 one packed and one caplllary column Injector (1pllt-1pllt1111 for S330·00 
and cold on·column for 5380·00). 
Specification of these Injector• have been pr1vlously reported. 

Pneumatic Circuits 
Different pn1um1t1c circuits are avallabla for carrier and auxiliary gases. Their composition ii 
strictly related to •ti. different configurations of Injection 1ystem1 and base body 
compartments fitted Into the BIN Units. 

Carrtar Gaa 
• Dual Independent caplllary·detlgned circuit (5180-00 and 5390-00> 
Thia circuit f111ures two ..,,.,ate llna for cold on-column and apllt·aplltle•~ Injector. E1C11 
11"9 Includes: 
A high preclalon blMCf and dlffutlon·proof matal bellow praalirl controller (PRV·20l3) for 
1ccur111 carrier regulatlon In the range 0 to 2.5 Kgteq cm. 
Ttle cold on-column Injector llne 11 prearranged for direct connection of CPtCF module fOf 
constant pre11urelflow operations. 
A metal lhut-off valve, particularly uNful for prompt leak ctiect and Hsy flow rate 
mnaurement. 
A IO mm diameter pre11ure gauge. 
• Dull Independent packld·column dealaned circuit (5320-00 and 5340-00) 
Thlt clrCult ftaturn two aeparate lln•• f0t packed column lnfeet0tt. 
Each line lncludM: 
A hlofl prtclllon bleed and dlffualon·proof metal bellow ptNtur1 controller (PRV-21)15) for 
accurate ~ gat regulatlon1 In the rang6 0 to 5 Kgleq cm. 
A high oonatancy now controller. 
A metal lflut-off valve. 
A 80 mm lflameter pre11ure gauge. , 
• Dual lndtpitldenl packed and car,1111ry·de1lgned circuit (5330-00 and 6380·~ 
Thia circuit futurn two aeparate In .. f0r packed COiumn and c:aplllary lf>llt·~llt1e11 lnject0t 
reapec:tlvtly. , , ' 
Ttle line f~ pac~ed c.·Aumn Injector la t"9 aame aa reported before f0t 5320.00 and 5340·00 
wflllt tMt for the capillary Injector w11 ~ .. crtbld f0t 5180-00 and &380·00. , 

A2 
2 



CODE -~ 

Audlaty ..... 
• Two different pneumatk Ph1mbing1 ara aTtllable 
T1'leJ conailt of: 
ThrM Independent """ (5180-00I for l'lydlogtn,, ail and makt·UP 
FIYt independent lines (5320·00, 5330..(JQ, ~.(JO. S380.(JQ and s:wl·OOI. two for l'lydrogen. 
two for alt and a make-up. 
Each line lncludea: 
A high preclalon metal diaphragm press1n controller. 
A .a mm dlamelet pressure gauge. 

Colurm Oven 
The Mega Serlel column oven l'las bMn opllmlnd lo product ll'lt beSI posslble oven 
temperature stability and uniformity, fundamental parameters delerminiftG accuracy •nd 
precl1i0n of retention data. 
Innovative patented tOlulions at a new concept in air cRulaiion and a unique fan Msign 
permit the column to be immersed in an ideal, tllerma11J quiet zor.a witn a peak to peak 
temperature variation of leaa lhan 0.05% of actual lamperalure. 
This permits low thermal mass capillary COiumns (fle1dtllt fused silica) to be used wllhoul a.,y 
problem of pu• distortion or 1plltting. 
This COIUINI owen accepts true aide by Iida col"""' lnatallalion uf boll'I packed and c•pllla') 
1Jpe while sllll prowiding a :arge usable apace for different valving config1:rations. 

'hcMlca' oata 
Tetnpera: .. ·1 range: from a·c above ambient to '20 ·c. 
Subam~t operatiOns down to a~e possible through an optionally availabl.t Nz 

Cryoget' """-Program ratt1: 0 to •t.t•etmln In 0.1"Clmin through ll'lree-ramp ~ogramrMr. Practical uppe• 
llmlt Is !O"Clmlfl during Initial baRisllc piogramming aa may be required by spl!lless and COie: 
on-column injections. Usable space: mm 320 (h)x320 {w!lil.1&0 (d). 

Ionization Detector Base Body Compartments 
Two types of lonlzatiOn detector base body compartments are available according to the 
d1lia1anl Base Unit configuralion1. 
This ii mainly due 10 the fact the requirements il!'lpoHCI by capillary columns are basically 
mora strinGenl and surely diffe:enl from those needed by conventional packed columns. In 
this lighl ll'le Mega Series bast body compartman!s have bffn designed to fulfill these 
requirements. 

Capmary-dealgned blH body (51IO·OO, 5330-00, 53&0·00 Ind 531CM)0) ' 
Engineered to 1ccept all types of caplllary column• (glass and fused silica). The base bGody 
design permits the capillary to enter directly the detector jel therefore eliminating any dead 
volume responsible for e1tr1 column band brc1 .e:'ling effect. ' 
Tha temperalura of this compartment II finely controlled In lhe range !O"C to 450"C In, 1 •c 
inc:remenls. 
Temper1tu•e unifo•m'~Y is ens.ired by- 1pecially designed he1:e~s elimir.alir1g an)' j)'Jss•ble C"i:: 
spot lo avoid •oss of tfl•citncy. 

Ptelitd ce:urnn-deslgned b1S1 body (5320-00 end 53-40-00I 
Accepts al! types of g:au and metal pecked eot,.mns ranging lrom ' tc. 6 mm 00 withou! a.-~ 
mOdificalion. 
Also in this c:aH the columr. enters thrs c:om~a'1"'1tnt up to lhe de!ec:tor 1et therefore ' 
eliminating au p•oblerr.s previously d11c:r:~. , 
Tempe~1tur1 ran;e Ind unitormit)' 1r1 tl'lt same 'Tlentio'led above for the capilla•)'·designad 
type. ' 
A common feature for both types 11 the poaslDility 10 Interchange iO"·•Hfion det1ctor1 in 
minutes wtthOut any modific1fion1 ( .. capt jet re:>~ac:emanl). 

Multl Function Controller MFC 500 
The Multi Function Controller MFC 50C 11 Ille simple, tasy to understand yet 1ccur1te , 
keyboard operated control 11ation of Mega Serie&. 
II Includes: 

Address k9Jboard ' ' 
Thia aectlon contains all the addressn of the four zones Ille MFC 500 11 divided inlo: They 
are: Injector one. injector two, oven 1nd detector baH, ~ compart1Mnt1. It 1110 incl1.1d11, 
"ACTUAL TEMP .. and LIST keys for prompt Yl1ualiZation of the different temperatures and 
program parametetl rnpec:,lvely. ' ' ' ' 

Numarlc Mrbo•" ' Thts keyt)Oard 11 used to Ht the values of the lndlvldua '9ratlng parameters previously , 
Nleeted through IN addr••• keyboard. , , , , , 
It also lnt:ludea "CHAON0'1 gy to verity or r•·•djust carri.r g11 or fuel gas flows through 1 
digital 1topw1tdt. ' ' ' ' ' 

Large •apNc .,,., 
It Includes: 
MEMORY display for all Mt p1rarneter1 (9C, •K, MIN, ~C/MIN); ACTUAL T~MP dlaplay f~ 
lnttant comparison with preaet parameters. 
TIME ELAPSED for Iha elaRHd time of MCh program pt\IM. ' 
DATAICHAONO dlaplay for monitoring Ndl parameltr,entry 1nd 11opw1tch. 
Tetnperature program array' with mobl .. cursor lndic111!'! actual pflaM In progre11. 
TroubJe 1hootlng and communication s1gn111 Including' 'ready" and "alarm•" lamps for' system 
atatu1 11'1dleatlon or tr•n1ml11lon to external devices. , , , 

' 
Comofete multl·'Pfotr•m 1torage 1nd reeal ' ' ' ' ' ' 
'aclfltles are pr0¥1dtd to 1tor1 up to 10 complete progrH'll which can ~ recalled at ai:iy time. 

,,, '' 
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.....,Mel .. 
In cue of total pow fallure 1 beHtry beck up I"• -.s operating paramet .. etorea In 
mtmoly for 30 daya.. 
ColulNl ..... protectloe 
Enaures that columP ITl&lllmum tem,.,ature wtn not bl exceeded. Setting la lnc19pendent from 
teftlpltlhM program and It r .. llztd through dlgital thumbwt' ... I 1wl1ctiet for muimum aaf1ty. 
11111'1 power brlater 
All automatic ei.ctromagnetlc awhcll 1111ur11 protection of electric and 1leetronlc circuitry 
agalnet current OW9110eda. 

General Base Unit Spectflcatlonl 
Physical ala 
Height: 1n mm, width m """· depth sa1 mm 
Po... requirements 
15 amp. d9dlcated line. 
220 VAC * 10%; 50.490 Hz. 
Maximum power c:onaumptlon: 2200 VA (including injectors and detector base body) during full 
PQftf heat-up. 

Mega Serles HRGC • Base Units 

Mega Serles HRGC 5180·00 
complete with: 
Dual caplllary ln)ICtlon system Including cold on-COiumn and tpllt-aplltlesa Injectors. 
Dual Independent caplllary-dlslgned ~matlc circuit for carrier gN (one for Hell Injector). 
ThrM Independent llne IUX. gal plumbing. 
High 1t1blllty large column oven apeclally dlalgned for fUlld amca capillary columns. 
C.plllary·dlSlgned baM body for Ionization detectors. 
Keyboard operated Multi Function Controller MFC 500 Including multi-ramp temperature 
ptogrammer and large graphic array. 
Installation Kit and standard outfit. 

Mega Serles HRGC 5320·00 
complete with: 
Dua: packed co•umn Injection system accepting • ancs a mm OD glass and meter columns 
wltPIOut any modlficationa. 
Dual Independent pecked column-dlligned pneumatic circuit for carrier gas (one for Nch 
Injector). 
Five Independent llnn aux. gas plumbing. 
High stablllty large column oqn permitting true side by side column Installation. 
Du1I packed column-designed base body fOf ionization detectors. 
Keyboard opa~1ted Munl Function Controller MFC 500 including multi-ramp tempe~ature 
programmer and l1rge graphic array. 
lnstal!ation kit and standard outfit. 

Mega Serles HRGC 5330·00 
cOf"lpie:e with: 
Dual injection system including one packed column injector and one capil!a-y spli!·splilless 
Injector. · 
Du•I Independent packed and capillary-designed pneumatic circuit (one for Nell lnJ~tOI). 
Five lnd•pendent line 1ux. GH plumbing. 
High s11b!llty large column oven permitting true slde·by·alde packed and Clplllary COiumn 
lnstall1tlon. Specially designed for fulld 1111c1 capillary COiumns. 
Duel p1ckedlcc ,Jlllary designed baM body for Ionization dltector1. 
~rd operated Multi Function Controller MFC 500 Including ntultl-r1mp temperature 
progr1mmer 1nd l1rge gr1phlc array. 
ln1tall1tlon kit and 1tandard outfit. 

Mega Serles HRGC 5340·00 
Same H Mega Serles HAGC 5320·00 BaH Unit but 1lso Including 1 high sensitivity, high 
stability hot wire thermal conductivity detector to bl piloted by' HWD 430 (not Included 11 
1tand1rd • ·1th the ln1trument). 

Mega Serles HROC 5380·00 
complete wl1h: 
Dual Clplll.,y Injection system Including cold on-column 1nd spllt·splltln1 lftjlctor1. ' 
".ill Independent c1plll1ry-dHlgnld pneumatic clrcuH fOf carrier gH (one foi 11ch Injector). 
Five Independent line IUX. OH plurnblno. 
High 1t1blllty large column O¥tn 1peclally de1lgned for fuNd alllca caplllary"eo1umn1.' 
Dual C1plllary·dlslgnld NM body for Ionization detectors. , , , , 
Keyboard operated Multl Function Controller MFC 500 Including multl·r1mp temperature 
progr11nmer ind large graphic err1y. 
lnst1llatlon Kit and 1t1ndard outfit. 

' 

Mega, Serles HRQC 538'l·OO 
Same 11 Meo• Serie• HAGC ~-00 but with cold on-column lnjeclOf lnat11d tpllt·splltle11 
lnJec:lor., 
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DESCRIPflON 

Detection Systema for Mega S9rtn 

lberuaol Conductlvftr l)etector 
Hot Wft '11wmal Conducthftr Detect« trP1 HWD-41 
Complete wltl'I Mrtllng lletnr.\tl type WX CT) 
lllla detector can bl connected to HWD '30 Control Modula. Ra:avant tedll\lcal data are 
reported bek.w. 

HWD ao Control llodu'9 
coupled to HWD cs detector, It pennn1 Cc;natant MHll 
Tamperatur9 operat1oa1 to bl performed. 
1'1111 enaurea l'llgh filament protection, whlle anl'lanclng 
wide llnMr dynamic range and l'llgt: Mnaltlwlty. 
Thi module l"*POfa!11 aeparat1 controla tor digital 
letting of detector an0 filament temperature In atape of 
1o•c and 1t1tua 1'91'1ta for prompt vl1uallzatlon of tl'le ayatam. 
S.fet111 are arao prOYldtd for aafety cut oft and can1af 
pr ... ur• fallur.. 
Output algnal NCtlon lncludea binary atepa attenuator 
(1 to 102• plua ll'lunt) &mpllfler gain by 1 fector ol 10, 
polarity lwltcl'I and fiM an:t ~, .. zero control•. 
Tl'lls rriodull can ope1at1 : car modi onlJ. 
Minimum detectabl• amount 1x10-•• gtml (blHd on neon). 
,qulvalent t'!> O.• vpm neon In U cc of air using 20 ll'llrnln 
l'lellum cerrter with detector temperatura 1oo•c 
end fllement temperature 200·c and a moiecurar 1lev• 
COiumn 5 m x 2 mm ID at ambient temperature. 
Saneltlvlty. 2 x 10' mv x ml/mg (baled on neon). 
LlnNrlty. • 2% for htptane ower a dynamk range of > 10'. 
NolM: * 2% It h'9hett Mnaltlwlty ( X 1 X 1~ 
Nominal temperature .. mno for detector: ambient to 390•c. 
Nominal tamperatur1 Mttlng for filament1: ambient to 490•c. 
Output for recorder: 1-10 mv. 
Output for computer: 1-10 V. 
Pow.. Supply: 220 V; 50'90 Hz. 

Flame Ionization Detector 
Fllmt Ionization Delldor IJpe FID-.a• 
S..tclally designed for high Oyna.nic range. 
3er.altlvlty. 0.012 c:oulombs/Qram. 
Unaar rangt: bitter than 10'. 
NolM: 2x10-1

• A at max MMltlvlty. 
Minimum detectable amount: 3 x 10· n g/HC (pentane). 
Operating tempe~•turt llmlta: 330•c with flame jat FID·4 
(.OC 01800·50t 46C)•C with eer .. 'Tlk flame J.i (.cM 04300-sot. 
• 1'11•1 ::.Oec!~ 1ner..: .. - "•••• JM '10-• .. eta"llell: Fer 111g11 
-..;..·••..:• "l*•lior.a .,,. :e<amlc ,..,... jr. "'4luld lie _.., .. ~ 

EL 5IO ElactrOtMter Module 
The [lectrorMttr Control Module EL-580 11 a 1lngl1 
cl'lanntl amplifier for FIC-40 and NPf>.40 dttectora 
whict\ provld11 1xc1n1nt performance of sensitivity 
and linearity. It con1lst1 of a IOlld 1t1t1 amplifying 
Circuit, JFET pr•ampllflar atege, algnal attenuatora, 
full aula calibrator, back-off auppr11aor aa Autozero 
end atablllzed power aupply. 
Operation modla: ••no•• or dlfferentlar 
111"11 rangt: 0 to 10-•A 
lnpt,t ettenuatlon: 4 1t1p1 (10', 10', 10', 10') 
Zaro compenutlon: 5 x 10-'A thl'ough digital type 
1utozero. Remote C<Ml!rol r.an bl activated 
Output attenuation: 11 binary •l•J)S from z· to 211 

Recorder o..-tput: Potanllometrle Recorder 10.1 mVf.1. 
Computer output range: 0 to 10V (1V)OC . ,., _,._... ... Ill"""' ................... 
Input oonll edaptar fof IL 4IO and .. 
,.,mitt EL 480 and 580 to operate In dlfferenllal 
mode. 

AS ' 
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411 10550-50 

'32 095113.50 

411 05700.50 

DESCAIPTIOH 

Thennion~: Detector 
Nfhten ~ Detector type N,0.40• 
H'9fl Mns'ttntr. t\lgh stability wide linear dyr.amic range 
deteclOf few ttle determination "' nitrogen and phosphorus 
cor.tai."'"O COftlPOUnd• at a m~ or a 1wltcl\. 
.. lnlrnun ct.tKtabla amount: 5 x 10-" glMt u methyl 
parathion: 2 x 10-11 gtnc: •• at·azine. 
UNllltr range: better than 10". 
Nol•: 2 x 10- H A "' ·N mod ... 

II , .. 
/ 

:·-·m--·--: 
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·'~: r : e: 
Selectlvfty: N>'Ca tO":t; P1C • 10':1. 
Operalift8 t~rature !imi11: 330•c with fiarne Jet FIEM 
(CM Otl00-50); CS(l•C with ceramle name jet(~ 04300-Sl 

T 
·~---~--..... ... l'lo.. ........... ,.,. 
~-........,. _ - .._ !M .......... ....., _ 

Electron Capture Detector 
Electron Cepture Detector type ECD·40· 
complete with Ionization chamber, Ni11 source••, low 
woltage heater and Pt wire sentor. 
Uneat dynamic ra1'199: hlgl'er than 1:10" (constant cunent 
mode Ind nitrogen carrier gaa). 
Minimum detKtable amount: less than 0.1 pg or llndane. 
Ionization chamber wolume: 400jd. 
Source activity: 10 mCi. 
Operating temperature limits: 300"C with jet 
~ 02000-50; 400•c with metal j9t .-1)4 04401-50. 
' '11111 Oeleci. lllCludel - 191 40& lll2000-SO 11 ~ Fer Ngll ,..._._ .,...._ (>--- 'Q 1119 """81"" .. °'401·90 lllOuld .. --- -•• $uOiec1 IO IOc.i Ill ... _.....,,. r~lt.e materiela 

ECD 400 Control ll~ule 
compiete with tlectrometer, temperature controller, 
digi:ar lr•queneymeter with display and detector 
cverh11ting protection. 
~·ates accOl'ding to: constant current and constant 
frequency modes. 
Cottstanr Current Alod• 
Aererence current: O to 5 x 10·• A continuously adjustal"i•. 
Pulse amplitude: 5 to 50 v pk (negati•e) continuously 
adjustable. 
Pulse width: 0.' ,is (argon/methane) • 1 ,.. (nitrogen). 
Frequency range: 0 lo 2.5 MHz • 0. 1 ,.a; 0 to 500 ICHz • 1 I'• 
Compu•er Outpu1" 
Range. Oto 10 V DC 
Sensitivity: • ,,.v/Hz 8 0.1 I'•; 20 ,iVIHz • 1 p 
Recorder output••: strip chart potentiometric recorder 10 "'v. O.!I s f.s. 
Att1n11ahon. 13 binary st1ps from 1 to •096 plus a (sP.·•nt1 
Sensitivity >c 1: 16 11V1Hz • 0.1 /JI; 80 p.V/Hz • 1 /JS 
Const•nt Fr•ouency Mode 
lnpu1 range; 0 to 5 x 10·• A. 
Pulse smplitude: 5 to 5C V pk (negatl•e) l~ontinuousry adji.-stabli. 
Puln width; 0. 1 p.s (argon/methane) • 1 pa (nilroger.) 
Frequency setting: O to 50 KHz continuously adjusrable 
Computer output• 
Range: O to 10 v DC 
S.nsitlvtty: 0.1 mV/10- 11 A 
Aeccwder output••: 1trlp chart potentiomelric recordor 10 mv, 0.5 " I.a. 
Attenuation: 13 binary steps from 1 to 4'09S plus • (sh1•n1J ' 
Sensitivily: 0.4 mv110· 1• A 

Flame Photometric Detector 
Flame Photometric Detector type SSD 250 
complete with photomultiplier, * nm filter (lulpi;~•r\. 
cartridge healer and connection ~ble. ' 
Unear dynamic: range: Sulphur 5 X'10' (with Unearlzlf); 
Pho1phofu1: 10'. ' ' 
Minimum detectable amount (dlazinon): 2 x 10-'' g Slaec; 
1x10-11 O Plwc. ' ' 
SelectMty: iioltlydroc.rbon: 10'; Plhydrocarbon: 101. 
Operating temperature liinit: 250·~-
• 0 IO ' Y DC l'Y!,.,i II lllO 1•1111 ... 
• • 0 10 I lllV I)(; output It llto 1•111111141 

• 
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190 CM511·50 

222 CM110·50 

i» 00510·50 
190 0'521·50 

2IO I03e3-50 

2IO 90314.50 

.oc 01I00-50 

.OC IM300·50 

.oc 02000-50 
2IO 30903.50 
404 04401-110 

2IO nent-50 
UI 70000-IO 
... 01000.IO 
a1 07100·IO 
a1 07000·IO 
171 02800·IO 
1IO CM51l·IO 

DESCRIPTION 

ISO 210 Control Module 
complete wttl'I etec:trometer, autozero and temperature 
control'-. 
Operates according to direct and lll'\tartzlng rnodt. 
Input renge: 1 • 10. 
Input current: 10·• • 10-1 • 10·• A f.I. 
Ptlotomultiplier tube excitation: eoo to 1200 v 
(negative) continuously 1dJu111ble. 
8aeking off: contlnYOutly adjustable. 
Zero 1uppretal0n: O to 10·• A cont1n11oualy adjuatable. 
A1.:tomatic zero: through umple/hQ;d memory with 
rNatllng read-out meter. 
Oif9CI Mt>ft 
Computer output• 
Range: O to 10 V DC • 1 mA mu. 
Output Impedance: s 1 D. 
Re~utlon: 20 ,,.v. 
Sensitivity: 100 ,.v110·1A. 
Linear dynamic range: 1:5x101

• 

Recorder output"": potentiometrie type 10 mV, O.! sec: f.a.. 
Attenuation: 11 binary 1t1p1 from 1 to 102• plua • (sl'lunl). 
Resolution: 20 ,,.v. 
Sensitivity x 1: 100 11V!10"' A. 
UnHr Dynamic range: 1 :5 x 10'. 
Uneartzin11 Mod• 
Aa direct mode but witl'I output lhrougl'I lineariziftQ system 
without attenuation. ' 
Equation V.,. K • (SJ". , 
Exponent: 1.3 to 2.13 continuously adjvstable. 
Computer output• ' 
Range: 0.5 to 10 V DC Ii 1 'mA max. 
Output Impedance: s 1 Q. ' 
Resolution max: 20 11V. , . 
Recorder output••: P')tentiometric type 10 mV; 0.5 see. f.1. 
Resolution mu: 20 11V. ' 
Detector temperature range: '50 to 250"C in 25"C steps. 
Power sunply: 220V * 10''9, '50l6C Hz; 10C VA. 
• 0 • , Y DC _..,. la - .. ar-
•• 0•1 ,,.y DC°"""" la allO a .. 11.oie 

I 

Multidetector Configurations 
Adaption kit for ECDIFIO or ECO.'SSO ser:~ i::~figuration 
(for ECD·CO only) 
Compl9te with two separate ,lines tor au11iliary gases. 
Heater for FIO·CO arranged in ser:u wit~ ECO-•O 
(:>mplelt with cable ano plug tor connection .nto the ECO .-00 
;:;c,ntrol Module. 
Thermal insulating cap for F,10 
Effluent 1plit11r for fuHO silica co1.,mns 
Complete witl'I fittings. ferrul'es ano !wo metres eacf"I 
per Jilani2ad fused slltca capilla,,.- lub•ngs (0.321 11'\0 
0.22 mm ID respectively). , , 
Perailanized fused 1llit'a capillary tubing, 0.32 mm 10, 
two metres , ' ' 
Persllanlzed fused 1ntca capillary tubing, 0.22 mm ID, 
two metrn 

Spares and Con.um.bit Parts for: Detection $ystems 
Flal'M J•t FI0-4 for FI0-40 a,,d NP0·40 (Ml of, 2) 
Ceramic flame Jet for FID-40 and NP0-40 (Mt of 2) 
Jet for SSD 250 and ECD·40' ' 
PTFE O·rlng for SSD·250 anCI ECD·40 (Ml of 1'0) 
Metal Jet for high temperature operations wltl'I' EC0·40 (Mt of 2) 
Aequlrn waal'ler 2flO 23809·$ ' , , 
Walhef, IMtal for Jet ~ ~1-50 ' 
C.llbratlon mixture for NP0·40 ' 
Alkail tource for NP0-40 (Mt of 21 , 
Narrow bandp11s filter' for pl'lospl'loru1 (521 nm) for SSD·250 ' 
Narrow bandpasa filter, for sulfur c* nm) for 8SD·290 , , 
Water cooler for SSD-~50 , 
Melntenance kit for SS0·250 
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432 ot721-50 

2IO l0301 ·50 

290 u,415.50 
2901MM·50 
2IO 1S'87·50 
2IO 114M.5') 
HO 13411·50 
w 20052.50 
290 13415.50 
290 13451.50 

290 '4204·50 
147 15431.50 

2IO a7100·50 

DESCR1PTtON 

MuHln1ectorn1 Unlverall Cold Injector 
tor HROC . . 
Tht ntw Multlnjec;tor rttult1 from the combination of 
1 cold on-column lnj.ctor with an taelty retrofltt1ble 
cold 1pf1t/tp11tleu (PTV) module. 
Two ludl modules are avallablt (NI btlow 
299 020301299 02031). 
Both art compaUble with AutOsampler AS 550. 

Cold epllt/eplltle .. (PTV) mocfull ... 111 
Compi.tt wlth one aplltl:ne and autometlc valve for 
tplHltn rnodt controlled by MFA 515 Module. 
Cold eplhltplltleu (PTV) modult Mod. 511 
Complete wfth epllt and bacll·flulfl llnM. 
lncfudt1 autornetlc • .,,._for tpllt'"' and bacll· 
ftulll modH. 
lottl va!Yu art controlled by MFA 515 module. 
AequlfM J>U'DeO COid on-co111mn lnJtctor OC 11 
(299 02110) for manual or aemrautomauc lnjectlona 
and OC 15 (298 02092), which 11 1lready Included In 
Autoeampler AS 550 (251 05073). for fully 1utomattd 
lnjtctlonl. 

MFA llultl function Actuator 
The MFA 515 II the control module for COid 
epllt/1pllt11 .. (PTV) modulft (298 020301299 02031). 
It Includes 1 large variety of programs to that the 
oper1tor nMCS only lley 1 flgu,. to obtain 'he dtalr9d 
mod• of oper1rlon. All parameters art rt1dlty 
1v1ll1bl1 on dlgllal dl1pl1y1 and can be altered at 
any time by toh lleya. 
This version 11 also ault•ble for tha automatic control 
of tht Cold Trap System uHd In conjunction with 
TOAS 5000. 

MFA 515 lluHI function Acha1tor 
Thia control module offers the 11me performance of 
the preylou1 one (432 08720) but alto Include an 
automatic actu1tor for the cold Gn·COlumn Injector. 
This wlll highly f1clllt1te Injection proced;ire and 
enhance reproducibility. 

Spam and Coneum1blet for oold eplll/eplltlt11 (PTV) 
modulee 
O·rlng Ylton 2007. Set of 10. Enauru tlghtenna 
betwHn botto.-n of cold on-COiumn lnJtctor and to, 
of Prv moCSula 
Graphp1cll ferrule 1 mm l.D. Set of 2 
Gr1phpacll ferrule 0.8 mm l.D. Set of 2 
Grapl'lpack ftrrult 0.45 mm l.D. Set of 2 
Gr1php1c:k ferrule 0.35 mrr. l.D. Set of 2 
Gr1phpack ferrule 0.25 mm l.D. Set of 2 
Gl111 llner. Set of 2 
Grephpack ferrule for g1111 llntr. S.t of 2 
Grephltlzecs v11pel ferrule OD 1 for apllt and b1c:k· 
flush llne llghtn111. Set of 10 
Washer 1.1. OD U for ferrule 290 33451. Set of 10 
Adepter I·• complete with ellvtr •H"-r. Convart 
capmary derlCfor b1M body to accept grephpeck 
ftrru ... I 

WHhaf, lllYer, for adapter 3'7 15431. Sat of 10 

... 

I , 



•1 llCl72-IO 

251 05073.50 

251 D50l3·50 

251 OIOn·IO 

- --·---------------------------, 
DESCRIPT'ON 

kt.omatlc Sampln for llegl s.tea 
Autolarnplers for llqukll 
Al MO Auton..., for cold on-column lnlectlon el 
llquldt rlftRlnl hm U to 250 mlcroltrM. 
Aleo auflabie ror wapotlllng lnJeclora with optional 
ldl 
Complet1 with: 

a '°'"* aamp1e .,.,. , ,,. errt'9 for on-column Injection 
Wuta t.ottlt 
Mounting brlCbtl 
Adaption kn contalnlna apeclally dMigr.ed cold on
COiumn lnjtctor (type OC 55) prOYICSec! with automatic 
ICtualor for rotattw. walY9 and wiCS. bor9 fUMCI alllca 
precolumn mountacl on a 1pec:la1 holder. 
This kit aleo lncludaa a zero de.cf YOlume connector 
with nk•up llne and ferrules for connection of 
prw:olumn to 0.32 mm l.D. fused amca caplliarle9. 
n DOES NOT INCLUDE aampla Ylala, relevant septa 
and flanCI crlmpeq wNctl have lo be ordered 
separately. 
Equipped with ICO output. 
RlqulrM connection to AS 550 Programmer for 
automatic operatlona. 
Trey capacity: •2 Ylalan .5 ml; IO wlal~.I ml 
(optional). 
Ylal 1tzea: 1.5 mU12x32 mm crimp top, 11 mm flnlah; 
o.a mlll.5 x 30 mm crimp lop, I mm flni.tl (optlonal). 
Sample alle rap•Cduclblllt)': 1yp1ca1:y 1%. 
Cron contamination: typlcally lest than 0.3%. 

AS l50 Auto11mpler for oold on-column lnJectlon 
Sama u 251 05072-50 but Including OC 16 Inst.ad of 
OC55. 
To be uaec! with cold apllt'1pllt1a11 (PTV) module with 
beck·fluafl capability ('NI 02031·50!. 

I 

AS·Y l70 Auto11mpler for llquld1 •Ith 42 sample tray 
Suitable for vaporizing eJt:Hary and packacl column 
Injectors. 
UHi 1.5 ml, 12 x 32 nvn Crimp-top 'Ylal1 and comet 
completa with automatic 1pllt1e11 valve,3 "' syringe, 
waste bottle and mount!~ t>racka(a. It DOES NOT 
INCLUDE sample v1111, r91avant NPll and l'land 
crirnpera wh~h have to tit orda1ad'11p1rately. 
Equlppacl with BCD output. 
Aaqulr" connection to "S S!O Programmer for 
1utomatlc operatlOf\I. 
Tray capacity: 42 vlall/1.5 ml; IO vlalSIO.I :nl 
(optional). , ' , 
Vlal aizH: 1.5 mU12~32 mm crlm'p,top, 11 mm flnlah; 
0.1 mlll.5 x 30 mm crimp top, I mm flnith (optional). 
Samplt 1111 raprocsuclblllty: typically 1~. 
Croaa contamination: typically 1a11 than 0.3%. 

I 

Al UO Mlcroproceah."' oontrolled P'09rammer 
for Autoumpler Al .. •nd Al 0 ~I 171 
Provtdea complete control of Injection aequenc., 
flush Mquence and tray movementa. 
Oparat1t according lo LOCAL ancis REMOTE rnocs.a. 
P&1ama:er Nttlnga I~ thr9U0h '*''~•tad keya and 
dlaplay and Include• an function• of AS 550 and As. 
Y 510 with the addition of the control of e.,;ondary 
ooollng time for co~ on-column lnJtctor and aplltl•• 
time for aplltlffl lnjactlon. 
Utllltlea I 

1 

Powtt eupply. %lOY•10~; SMO Hi 
lerYO air: I Kgteq. cm , , , 
Nltrugen: 2 Kgleq. ~ , , , 

.l'' ,, 
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1•0CS2t·• 
1•M530·SI 
1IO 04541 ·50 

MD 74003·50 
Ml 74005-10 
m tol00-50 
• •100.11 ....... 
1• 04517·IO 
G507l00-IO 

• 1t000-• 
• 11001.11 
IU 04800·50 
1110'700·11 

•01tO'MO 
- 01201·50 
•01301-10 
•01400.50 
•01500.50 
•01900.50 

- SOOOl-50 • IOOOl·IO 
-50007.50 * 80001-50 
- SOOOl-50 
• IOOOl-50 

315 00900.50 
•00900·50 
•01000.50 
315 50000.50 
- SC001·50 
- 50002.50 
MS 08535·50 
«rt 50000-50 
•01101.50 
386 8000&·50 
313 °"800-50 
313 0.700-50 
2.0 1'536-50 
206 08003-50 
345 Ol515·50 
4IC3 50000.50 
365 00800·50 
3&5 50000·50 
313 °'600·50 
•20 19002-50 
2~ 1•53&·50 
205 09003.50 

DESCRIPTION 

Opllont tor AS ISO Autos ..... 
Adaptlc-n kit for operatlOfta with .aporltlng lnJectora 
Adaption tit for operation• with glasa capillary COiumn• 
Kit for manual lftjectlona through on~umn Injector (OC 55t 
Accetlottt• and eor.;.nablea .. AS SSOtAS·Y 570 
Crimp-lop Ylala, 1.5 ml, 12x32 mm, 11 mm flnlah (pkg of 100) 
Crimp-top vta1a, 0.1 ml, I mm flnl9'1 (pkg of 100) 
Conical glass lr.sert Cl. 15 ml for U ml vial (pkg of 1oot 
AIUl'llnlvm Mala, 11 mrr with taflon facacl septa (pkg of 'OOI 
Alumlnlum ... 11, I mm with taflOn faced septa (pkg of 100) 
Sample t. ay tor ID Ylalt (raqulr .. 0.1 ml capacity vials) 
Sel! · ttancllng unit for prMturlzlng gu 
AIQl,lrad for MrVO·gaa contr~ on AS SSOtAS·V 510 
Hand-crimper (11 mm) 
Hand-crimper (I mm) 
Dtvarter valve septa (pkg of 2•1 
Septum, taflon faced, for dlverter vatwe for AS 550 only (pkg of 10) 

SJrlngaa and naedlaa for AS 550 
Syringe 3 /jJ with nMdla 0.'7 x0.12 mm for OC 
Syringe · /jJ with needle 0.'7 x 0.12 nvn for CC 
Syringe 10 /jJ with needle 0..1 x 0.17 mm for OC 
Syringe 3 ,.1 with needle 0.57 x 0.12 mm for vaporlsln'l injectors 
Syringe 5 ,.i with needle 0.57.0.12 mm for vaporising Injectors 
Syringe 1CI /jJ with nMdla 0.57 x 0.12 mm for vaporlsi:\Q ir:jectors 
NMdle 3 /jJ (0.47I0.12 mm) 
N"'la as abova (Mt of 5) 
NMdla 5 /jJ (0.'7I0.12 mm) 
NMdta as above (Ht of 5) 
NMdla 10 /jJ (0.•7I0.12 mm> 
Naadle as above (Ht of ~ 

SJringaa end nMdlat for AS·Y 570 
Syringe 3 rJ with nHdla 0.57.0.13 mm 
Syringe 5 /jJ with needle 0.57.0.13 mm 
Syringe 10 ,.1 with needle 0.57x0.13 mm 
Naedle 3 /jJ (0.5710.13 mm) 
Needle 5 ,.1 (0.5710.13 mm) 
Naedla 10. •' (0.57I0.13 mm) 

Suggffted apares tit for AS 550 
Sampling probe 
Syringe 3 /jJ 
Naedl• for 3 ,.. syringe (Ht of 5) 
Dtv9rttr "llvl Hptt (HI of 24) 
Septum taflor- faced (Mt of 10) 
Y.'asf1 !»t::t 50 ml, J off 
Septum panetr1t1no tool 

Sugg11ted 1part1 kit for AS·V 570 ' 
Sampling probe 
Syringe 3 "' 
Needle 3 l'I 
Dlvertar valv& septa (pkg of 2•1 
Teflon waste lir.es (2 off) 
Waste bottle, 50 ml (2 ofl) 
Septum pantrt. atlng tool 

-------·-...... L-----....1.....---!--~.~--_:._ _ __:.:._~...:........:........:..... ___ .;, __ _;_ _______ ... 
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•102D05-IO 

Q20l700-50 

'32 Olll7 ·50 

2te> 10038·50 
4U 01901·50 
•01IOl·50 
41101111.SO 
"801121·50 
2IO 11702·50 
290 03703. 50 
290 1M71·50 

432 09725.50 
405 12671·50 

251 01110·50 

1IO 0C506·IO 
240100S1·IO 
•00700.IO 

205 :.0710.IO 

MIOOUO·IO 

•00540·IO 

DESCRIPTION 

· lhennal Desorption Technique 
TDAS IOOO Thenftal Detorptlon Autoumpler 
S.;npllng Unit complete with: 
Autometle Hmplt magazine for 30 edtOlptlon tube• 
(expandable to 50 tubes). 
Adjustable temperature fumace for tube duorptlon. 
Automatic collectlon unit for dHorbed tubea. 
Advanced 1lectro-pneumatlc 1y1tem for autosampllng. 
Dia( YOlume-frM lnJectlOn valYI for partlal 06 total 
aample tranafer Into the GC. 
'TMrmallJ Insulated fulld alllca aample transfer 
Interface. 
Mounting brecbta. 
Tranaparent plastlc aafety cover. 
St~rd outm Including metal tublnga and fitting• for 
compreased air 1upply. Require• connection to TDAS 
5000 Control Unit tor automatic operetlona. 

TDAS &000 Conni Unit 
The bullt·ln mlcroproceuor 1llow11tand elone 
operation• aa an lntalligant satelllt• module alto 
capable of controlling GC parameter1 and Integrator 
atart·atop (maater mode) aa well u to receive 
command• from the GC and Integrator and/or computer 
(1lav1 moda). 
The module Includes thrN Independent temperature 
controllara to provide precise heating regulation of 
Injection valve, desorption tube fum1c1 and sample 
trensfer lnterfa;e to GC. Digital Ht points and digital 
ttmpareture displays In the range o.••c. 
In cast of failure or after an tubes have bNn desorbee 
(sample magazine "empty" status! the autosampler 
TDAS 5000 11 reset to a "stand-by" condition and 
relevant messaQes are promptly indicated to the 
operator by a series of colored LED"s on the front pant 

Acceasorlea end consumables for TDAS 5000 
Cold trar system 515 for TDAS 5000 (ReQuires MFA 51 • 

Control .• >dule ~ 08720) 
Closed sample trey 
Ad1orpt1on tube e x 2 mm, unpicked (Mt of HJ) 
Adeorptlon tube Ix 3 mm, pecked with Tenax (set of 10) 
Adeorptlon tube G x 3 mm, unpacked (stt of 10! 
Adaorptlon tube Ix 4 mm, unpacked (Mt of 10) 
O.rlng Vlton (NI of 10) for operations up to 260 •c 
0-rinc ICa:·ez (on1 off) for operetior.1 up to 300 •c 
Graphltlzed Vespe: ferrule for 0.7C mm OD f.s. caplllary 
(HI Of 2) 
Heated Interface 
Filling device for 6 mm 00 lubes 

Head Space Technique 
HS 250 Aulomatl' Sampler 
1or the heao•pac1 analysis complete with: 
Thermostetted turntable for 40 vials. 
H11dsp1ce lilH sampllnlil module. 
Control module. 
H11dspaca lilH .. mpllnlil syringe type Hamllton 
1002 LTSN, 2.5 mt capeclty. 
Support for the tsHmbly of the sampler on Me;• S.rl11 

IH chrometographs. 
tanderd outfit lncludlnlil 5 end 10 ml glHs vltls, rubber 

Ind teflon coettd sept• for vlalt, tubes end fittings for 
compr111ed elr supply. 
Power supply. 220V; !iOl80 Hz. 
Servo elr: 4 Kgtsq. cm. 

Spares •nd Accesaorte• for Automatic lampW 
mod. Hl250 
Kit BCD output 
Accllsory for ayrlnge nNdlt IWllplng . . 
Hand crimper for gl111 ¥111 ... 11n9 (not Included aa 
standard with the HS 2SO sampler) 
Decapplng tool for, septum rtm0v1I from gl111 vlala 
(not Included &I 1t1nderd with the HI 250 11mpl.,, 
OH Hmpllng ayrlnoe type HamllfQft 1750 LTSN, 0.5 ml 
capacity (not Included 11 1t1nd1rd with the HS 250 11mpJet) 
011 umpllng ayrlJ)gt type, HemlllQn 1002 L TSN, 2.5 ml 
capaolty (one off Included H 1t1nd1rd with the HS 250 
Hmpltt) ' ' 
Vl•l·glaea 10 ml (Ht of ~ 
Vl•l·gl111 5 ml (It~ of ~ , 
Septum, teflon co1ted rubber, for vl•I• 5 ml end 10 ml with 
1lumlnlum 11al1 (NI of 100) ' 

A11 ' 11 



251 02700·50 

17100700·IO 
245 04900.90 

t0504200·50 

245 OOM0·50 
24501300·50 
245 01400·50 
245 01200·50 
141 01100-50 
M501000·50 
MS 01500·50 
2'5 01800-50 
2'5 01700·50 

405 03100-50 ' 

.OS 05300-50' 

'°5 06000·50 

J1S 02100·50 , 
172 00500.50 
llO 07500·50 
.t0510700·50 

' 406 Ol700·IO ' 

, D210ll 

•21040·50· 

•210IO·IO 

Autosampler for Sollds 
lold .... lnfKtOr "'°'· 152 

DESCRIPTION 

Can be automat.S by commands from MIG• Integrator 
wta a aulablt YllYe driver (code <!39 3109&, and relating 
IOlenold ••"'- 1111mbly (eode 405 210.0-50) to be fltt.S 
In GC Basa Unit. 
Samclle capacity: 23 aamplea . 

.,.,.. and AcceatorlH for 112 IOlld llmple Infect• 
Heat exchanger for mod. 152 IOlid sarnpltr 
Gia• rnieroCOntalnert (capillary) for 
COde 251 02700-50 (Mt of 5ot 

Gas Sarnpllng Valves 
Pneutftelc pa aampllne walft""" S Ml loop 
Automation of thla •alYe requires sultablt Ya!Ye driver 
(code D 31095) and relating solenoid valve assembly 
(cOde a 21CM0-50 or CC6 21~50) pllot.S by Mega 
Integrator """ time func:Uona. 

Manual 11• aampllng "'" wltll S 1111 loop 
St11n1e .. atHl loopa (lor ....... code 405 04200·50 and 

- 03900. sot Stainless stHI loop, 0.5 ml capacity 
Ditto, 1.5 ml capacity 
Ditto, 3 m1 capacity 
Ditto, I ml capacity 
Ditto, 12 ml capacity 
Ditto, 25 ml capacity 
Ditto, 50 ml capacity 
Ditto, 100 ml capacity 
Ditto, 200 ml capacity 

Devices and Accessories for Column Switching 
O.vtce for mounUng an extamal 1u1Dl1ry colurnn 
complete with a 50 em ehroma1ogr1ptiic: column 
packed with m?ltcular 1i1vea (10 be used with Yllvts 
eOd• 405 0«200-50 and - 03ll00-50). 
Mulllcolurnn awftchlng watn trpe lllftatlc Qll 
for mounting more c:hrom1t°'r1phlc: columns to be 
•~Itched according to di~ferent configurations. 
M,lll. operating t1mper1h1r1: 120•c 

M,ultlcolumn switching ralve type llmatlc GR 
Im mounting more c:hromatograpl\ic; columns to be 
twitched ac:c:ording to different configurations. 
M'll. operating tempe•ature. 180"C 
Both switching valves Bimatie GM and GA c:an bl 
autOfT'.atld by commands from MIQI Integrator with time 
functions and 1 suitable •alvt driver (c:ode 039 31095) , 
and relating solenoid valve 1111mbly (cod• «15 210.0·50 or «15 2t050·50l 
spares and ~ssorfta fOf swflclllng YA..... ' 
Diaptiragma fOf above (set of 10> 
PTFE Roeatlng dlae f0t GA 
lqt ol tube and fittings tor COiumn lnatallatlon on Blmatle GMIGR 
..._...valY9 column pr111urt bllanc:e, stainless st1tl 11ec:ution 
8Wltchlng v11Ye, 2-steps and C ways, for manual control ot mu1tiColumn Yaiva• type Blmatle, 
complete with support and fittings ' 

Y11N drfwer module for autometle actuation of solenoid valY89 ' 
~ovldt• eontrOI for up to tour double timed events. 

Solenoid w11Yt 1111mb1J tor two double Urned events (four solenoid YllY") 
Tq be pllotld by va!Ye driver (codl 038 31086). 

lolenolcl "'" •IHfllblJ for four double ,timed event• (eight IOllnold ••IYH) 
T~ be pllotld by va!Ye drlvlf (codl 039 3~0l5J. 
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m.uo-so 

m 03000.50 

Q2 06100·50 

.. 
G07.00·50 
G 07500·50 
.m .G2900·50 
2IO DSOl-50 
2IO 41707·50 
2IO 43507.50 

a20Ml0·50 

DESCRIPTION ' 

Accessories for Injection System Automation 
ll 111 Control Module 
for the auton-.atlc actuation of 1pl1t-1plltleu Injector , 
ftlvea. Facllltles art P'Ovided for direct command by 
the oewator Of e1tern11 rnodu ... (tempetaturt 
pt0grammett and/of 1utosampler1) for 1 fully 
automatie synchronized sequence. 
lndl'ridual septum Hush and splitless tirne i1 settable 
from O to 18 min 19 uc ttwough dedicated keys and ' 
cillplaJ. This display also provide continuous 
monitoring of elapsed time. Color coded Leef• lhOW 
ltatut of both WllY9e. 
Connection of thia module to Mega Serles Ooll not ' 
reQulre any modification ucept the usy replacement , 
of the atandard manual nlYll of the injector with 
tN lnterdlangeabl• au~omatie onn provided u 
outfit. 
Power 1upply: 220V * 10%; 50llO Hz. 
SetYo·alr:: 3 Kt'9Q cm. 
oc 111 Control lloclufl 
for the automatic actuation of the non-vaporiling 
nptum-1e11 COid on-COiumn Injector. 
Simplifies the injection procedure by automatically 
actuating, Yia a common bus, the Injector nlve, 
MCOndary cooling, temparatura programmer and 
computino Integrator. 
The high dlgr11 of automation la mad• pot1lbl1 by 
limply introducing and withdrawing lhl syringe 
through the lnjlCtor. 
A direct rnuH of this automation II un1urpaSSld 
standard dlvlation In terms of retention tim11 and 
peak areas. 
Tiie system con1lst1 of an on-column actuator, 
mountable In 1111 than one minute on Iha standard , 
on-column Injector bOdy and a separate control 
module. Self-checking IT\Khanism1 art fitted to 
prevent syringe lnstrtiOn in case of failure. 
Power supply: 'l20Y * 10%; 50o'60 Hz. 

Devices and Accessodes for Special T8ct\niques 
DeYlcl mod. 125 
for the analysis of solvent residues In food1tuff 
packings. com;;;:e~e witPI extracl~ ~.al'lbe• and 
C'>fttrol module. 

Pyroprobl 100 Solld1 Pyrollzar 
complete with probff (coil anO ribbon type). 
Final tampe~ature range continuously adjustable 
from ambient 10 1000°C. 
Heating rates: tight' linea~ rates bltw11n 0.1 and 
20•C1Mc. With th• lir:ear contrOI off. eoo•c 11 
reached In I mnc and 1000°C in 17 msec when the 
ribbon element II used. 
Pyrolysis lntarvala: ten intervals bltw11n 20 msec 
and 20 llC. 
Power .upply: 220 V, * 10%; !iOl90 Hz . 
Coll probe 
Ribbon probe 
Quartz tube for coll' probl (Mt of 20) ' 
Graphite ferrule for ,Interface "9t of 10) 
Viton 0-ring for interface (Sit of 20) , 
Probe seal (llf of 25) 

CrJo no Control M~ull ' ' 
Connected to the proper kH H permit• Ille oven of tha ' 
Mega Seriat to bl p;ogrammld from a temperature of , 
-50"C and -11•c ualng cartlOn dlo•~ and liquid , 
nitrogen mpectlvely. 
AccotdlftO to the coolant 10 bt used the' corresponding 
kit• have 10 bl ordtted 1aparataly. 
Power supply: 220 V, * 10'!.; 50l90 Hz 

' A1,, 
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1IO 04521 ·50 
tl054521·• 
1I004521·• 

GSOl100·50 

41S 12057·11 

151 07000·50 

21113070-50 
21113080·50 
240 14002-50 

240 14004·50 

24011123·50 
240 14535·11 
•10000-IO 

271 OIOOO·IO 

DESCRIPTION 

M·emblent telllpenhn ...... er,. 111 
The followlng kite Include all parta for dlrtct connKtion 
to cerbon dlOr.lde bottle end followlng llQuid nitr~ 
reMNOll'I (not Included): 
All llqulde type TC 50 with plug 8N3. 
Messer Grfesheim type Jupiter, 50 I capacity. 
Kit for opwet1on1 with COa (SO Hz) 
Kit for operation• with COa (90 Hz) 
Kit for opwatlona with llqulcl Na 
...... IJorMfetJ_.._. ... OC_ll_llWI......,_ 
..... -·· ... ......., ............... lllllolatloft ... .._ 
~-UMD. 
1'11111 •lllC ...n.1119 .._Catto'*..__...... ......... - .. 
eU1aT-IOtar~INI~ 

Recommended optlofta .. Cryo 520 
lack,,. .... 1"91uletor 
This Is partlculerf~ recommended for keeping the 
pressure Inside the Air Liquide nHrogen resenolr 
c:onstent In order to ensure the utmost ~.JClbility 
of coolant Intake. 
llOletlon tran1former 
Output power: 2200 y A. 
Frequency: 50t'80 Hi. 
Pfimery voltage: According to country wohege. 
Secondery woltage: 220 V AC. 
lnsuletlng voHege: 5000 Y. 
Static lhleld. 

ClSA CloNd Loop Strfllplna ~ratue 
Baled on Grob methocf the CL.SA II the 1ystem of 
ctioa for tha determination of organic subltencn In 
.. ter. 
Organic substances ere llbtrated from potable wat&r 
and transferred to a very small amount of charcoel In a 
tlermetlcatty closed circuit system, In which the carrier 
may bt air or an IMrt gas. Tiit organtc subStances are 
disaolved from the charcoal, .eparattd by capillary s;as
llQuid chromatography anc: id~tifitd by gal·liquld 
chromatography·mHS spectrometry. In unpolluted 
water. hundreds of substances up to e .. 1re ,detec:ttd 
al concentration• down to 1 In 1011 (WIW). 
The CLSA comn complete with Control Uni( watert>ettl 
Ultrmostat, waterbath glasa container, waterbottl• 
br•eket, metal bellow pump, glass retainer fc,w eherco.I 
filter and hNter (condenser). 
Powet requirements: 220V; 50l90Hz. 

Consum1blt p1rts for CLSA 
Ctiarccal filter (1.5 mg charcoal) , 
Charcoal filter (5 mg ct11reoal) 
Sample vlal with PTFE stopper (for ••traction of 
1 ,5 mg charcoal filter) 
Sample vlal with PTFE stopper (for ••trteti,o"' of 
5 mo chercoal finer) 
Wat., bath gl11s container 
Gla11 bottle 1 litre (sample bottle) 
Glas• bottle Inlet/outlet glass any with 2 Rotulex 
connect Iona 

Hfdrolen aeneor , , 
complete with HnlOI' head and control rnOdule. 
Conllnuoutly monltOtl hydrogen In column oven and, lft 
caH of an hydrogen concentration ••ceecllng ,%, 
swovldes 11gna11 for heat., cut off and oven c:oonng. 
Power requirement•: 220Y; 50l90 Hz. ' ' ' 
HJdrogenlnltrogen 1wltchlng unit ' ' ' 
In caH of alarm swovld•• switching from tlJdrclgen to 
nitrogen In the cenler Hne. 

AJ.nn IOUnd 
(rlall~ with Ha/Na twitching 1.1nlt only). , , , 
Pr0¥lde1 an eudlble alarm aound alerting lhe operator. 
Alarm ooe• out only on manual retet by tM oS)erator. 
A9Nt It therefore only ~•IJ>I• when hydrogen 
concentration hat dropped to normal v•l'I•~· , 

r-=-· i .... .-;.~_ - .• 
~~.,y~-~-------- . 
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IU OI040-• 

m.is-• 

m11100-• 
IU 71101·• 
IU JIOOO-M 
m noot·• 
15275200-50 

SU 75201-10 

- 00001 

·------- ·-·--------- ·---- ------·--------
DESCRIPTION 

· Recordert and Spart Parts 

Slngle·pen Recorder 
ltftp wit pot~ l"IOOl'der trPe tD 40 
er-wranoed for connection to ea• chromatograph. 
Spana: t . 2 • 5 • to. 20 • 50 mv f.I. and (x 1oot 
ld}uatabl• apana bltwMn Mlec:ted range (40 to 
100%). 
Rnponte: 0.5 MC. fufl acala. 
Zero edJuatrnent pen ,....t all OW9f the itcai.. 
Q'9lt ..-C:: 14 IP"(la tlectronlcally MIKted .., 
pulll lluttor. 1wltch11 O.t • U • o.5 • 't • 2 .a· 10 
INMftln Of mrMec. 
Scale width: 200 """ 

Double·pen Recorder 
l1rtp chert polenllolMtrtc l"IOOl'der .,,. tD 41 
Specfflcatlona u ID 40 but with ~ pens. 

Spar1 Parts and Consumables for Recorders 
llaCk fibre pen for recordlt type ID 

1

40 and Channel t of ID 41 (11t of I) 
Red fibre pen for ctiannel 2 of recorder ID C1 (Mt of It 
Chall ro111 for recordlrS typee ID 40l41 (Ml of 10 dlagratM*S type) 
Chall IOtla for recordera typee ID ~41 (Mt of 10 plaln wMe type) 

Consumable parts tor '9Cordlr .,,. ID • 
llaCk fibre pen (2 .... or It I 

Chart rol1I (2 .... of 1Clt 
I 

eontum.ble pal'tl tor reconler type ID 41 
llack flbr• pen (2 Hta of II ' 
A.cs fibre pen (2 Mtl of It 
Chart n>I .. (2 .... of 1Clt 

Gas Chromatography W~stations: 
Maxima 820/Basellnl 810 , 
Eltlacard-Mulma 120IHRGC I 

ll'tla hardware and aottwara package It to bl uMC 
with NEC Computera (or equtvai.nt flnulne IBMiil I' 
and lnctuelll: 
• TO t3 Multlfunctlon board with t MB on-board RAM 
• WO 2• Interface with 258 Kl RAM ,and VIF dual 
elope AID converter with 22 bit• of rltOlutlon. 
Enables dale 1cqu11111on, data proc1s11na and 
lnslrumant control for two Independent OC'a with two 
detector• ••ch (four channel max.). µpanalon to four 
lnde;>endent GC'1 with two detector• each (I 
channel• mu) require• an extra WD'2• Interface (038 
ooooa. 
• Maxima 820/HAOC Soitware an.bllna: 
• Deta acqulelllon, data proeeaalng, and lnatrurnent 
control for up to tour lndlpendlnt dlrornatographa 
with • dettctors. I 

• Multltalklng for blckarOund acqul~lon and control 
• On·tcrMft real-time dlaplay of Incoming 
chromatogram• with ad)uetable axpanaton 
·Automated or manual analytta for _ .. %, Internal 
or external 1tandard1zat1on. 
• Multlple-polnt RnMr, quadratic, cu"'c, or geometric 
eallbratton 1 CUrYM with regrnaton atatlatlc:a, ="9· ,snd on·tcrMft dlaptay ~ ,Interactive 

• luffl-ln ditabae mane& tor gtMratton of 

~~ .. ty .::,c,. 
• An:IWal and bitch reproceealng of' Chromatograms 
and rteuH1 from dllk. 
·Writing of raw chromatograms to ~I dllk n .. a 
for UM with other aottware. 
• Automatic calculatton of an peak lt1t-or1tlon and 
rt"ll11 rtJeotlon parameters. , , 
• Grouplno ,or non oonaec:utlve PH~ , 
• Manual ldJuatmenUreconatructlon of peaks and 
NNllnH; ' ' ' ' ' 
·Chromatogram addition, subtraction,, ratlolno, 
dlfferentl~~ron (~atlvtt), r~acall"'l, 1t1cklft0, 
overtaylng, off111tlng and compartno (wltl'I retention 
tlmt lnterpotatlon)~ ' ' , 
• Automat!4 flll-ln or compe>r*1t ldl(lt,lflcatton tablt 
• Automat~ rttentl~ time ~Jutt~t, for drift 
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WD 2C lntwfHS 
to expand Maxima 820 to four Independent QC'1 wlttl 2 dettctort Mctl (I ct1annal1 mu-) 

Erttacerd • laatllM 110/HlllGC 
Tiiis eoftwara and hardw11• paekaga le to bt .,..,, with NEC Computara (ot equtvai.nt genuine 
IBM/AT) and Includes: 
• WD 22 Interface with 251 KB RAM a"(! VIF dual •lo:>t AtO con\19ttar with 22 bite of resolution. 
Enabl11 data acqulaltlon, date ~aaing and inatrvment control from a single GC with 2 
deteclort mu. No further txpar.aiOn poaalble. 
• Memory expansion board (1 Ml). 
• 8a1tllnt 110/HRQC Software enabling: 
• Data acquisition, CS.ti procesalng, and acc.ssory control for a alnglt chromatograph with one or 
two dettctcwa.. 
• Multltultlng for !leckground acquisition and control. 
• On·ICtten real-time dlaplay or Incoming dvometograms with adjustable upanaion. 
• Automated or manual analytt1 for .,.. ~ Internal or external atandardlzatlon. 
• Muhiplt-polnt llnear, quadratic. CUblc, or geometric calibration cunes wltll l'9gftlll0n statiatlea. 
acrwn dlaplay, and on-ICften lntar.ctlvt editing. 
• Archival ~nd batctl reprocessing of ctvomatograma from dla Automatic calculation of all peak 
Integration and nolM rejection paramett19. -
• Manual ad)uatmtntlreconstrvctlon of peaks and butlinea. 
• Chromatogram OYerlaya. 
• Automatic ml-In of component Identification table. 
• AutomatlC retention time up<:atlng for drift 
Tiiis sortwart can be expanded bJ BL.AO ~anced Analysis Option ~ 00008) and BLAO 
.Advanced Reporting and Plotting Option (039 00007) 

IL.AO l•Mflnt MYanced AnalJala Option• 
• Chromatogram addition, subtraction, ratloing, dlfflftnllatlon (dtrtvatlvts). rncallng, and 
OffMttlng. 
• On·tcrMn comparteon or clvomatograma with 1tretch/compra11 td1u9tmant of the time ula 
(Interpolation) to line up paaka 
• UMful for: comparing, aubltactlng, or ratlolng chrorr.ato;rams acquired under different column 
condltlona. 
• CallbratlO'\ curt• weighting for lmpt0¥ing results quality. 

ILRO .... nna Advanced llltportlng and Plotting Oplloft 
• Operator customization of sample report cont•nt and ra,out for printout or atorage aa ASCII text 
or DtF Illa~ (for uM with other spr .. cssheet, 1tatistical, word procnslng, or data management 
soft.var•). 
• DatabaM' manager for aummarlzlng al\d generating user-daslOned summary reports, and QC and 
trend plOta. 
• Direct fl~ compatibility with dBASE Ill Hit formal 

Elbanet ~ftware 
Thia eoftware ana~ the complete contrOI of Maga GC and Maga Integrator paramat.,. 
connected'to a personal Computer. Analytlcai conditior.s and rasull1 can bt stored on disc and 
recalled wl'lenaver required. The tort.are ia mouse or key-board drtven and Includes a synoptic 
editor tor a GC param.ters. 
Compatible with Lat>net, Erbacard-Muima 820 and Basali:ie ltO.' 

RS 500 Cofnmunlcatlon •nd 1dclltlonal IMmofY Interface fof Maga HROC-1 
F'S 500 !1 a microprocessor based (Z 80) communication and addltlonal llltmor"f module l11cluding 
a 6'K RAM a"(! 32 K Eprom and a two RS 232 c ports. AS 500 IS fully BASIC programmable and is 
therefore the Ideal intartac:a for the control of Mega HRGC"s, and 11t1rna1 deyicas or valves from 
Maxima a2o or Baseline 110 Worltstationa. ' 
RS 500 la aleo the Ideal Interface batwaen Mega Integrator and Magi HAGC'a to provide, througfl 
a very coat-c:ompatlt1Y9 •llarnat!Ye, the following unique capablll~ 
• generation of 1 alngla NpOtt lneludlng all analytical and Integration paramet.,. 
• print-out' of the prograrnintd tempera!ut• proflle on Iha ctwomatogram 
• prlnt-out 1of analytical bulletin complete with elution temperature of NCfl peak 
• randon a~• to AS ~ autoaamplef tray with autornatle ftle qnange-ower AS 500 la compftta 
with cables to Mega Integrator and Computer. • 
In caM of 'a multl·lnatrvmant configuration requiring more AS 500 modultl to bt interCONMoeted, 
an equivalent number of Erbantt cabllt (230 :MOii) mutt bt ordered 11p1rately. 
Erbantt cable for the connection between Mega Integrator and Computtr 
Erbantt cable for the lnterconnectlonl betwMn AS 500 ,modulal lft a multl·lnatrument 
configuration , 

NEC Color Computer ' ' ' ' 
The NEC Computer runt Iha same aoftwatt aa the IBM ,AT at U.. fut procealng speed of IMH&. 
And It comae fully equipped to eupport Mulma l20IHAGC In color. Alao oompatlbl• with 
BaHllnt 1

1

10/HAOC. ~ i fundatlon for ,our workstatloft, VIII paCklOt lncludll the NEC .... 
Unit wlttl ICOK RAM, DOI jlalat ""'°"" 20 meo·~· hard - 1,2 mega~· floppy dllk dtlve, 
EGA grapt,lcl adapter, ~ cqlOf monnor, mouN, mat~ coproc:e,_, print• (200 cp1). and 
ptlntar cable. 

NECM~c-.*' ' ' 
The NEC Computer run• 'the .. mt aoftwara •• the IBM 'AT ac t"- fatt PfOCMllng •Pied of IMHz. 
And II eomtl fully equipped to 1upport Bastllnt 1110 HAGC In monochrome. Alto compatible wltft 
Maxima ~AOC. A. a ,fund~tlon for your worlls~tllon,, Ulla pac,kage lncludll the NEC laM UnH 
with MOK RAM, DOS (lalMt vtf'llon,, 20 mega~., hard dllll. 1,2 mtg•~· floppy disk dfM, 
Hercul11 C<lft\patlble grae>hlc:• '1d1ptlf, high '"°~"'Ion monochrome, mouM, math COPfOCHIOr, 
printer (200 cpa), and printer cable. , , , , · 
.,,... ....... ., • lllUIC .... ~ lllWHllGC ...... """ • ~ '°"""" 

,. 
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03931020 
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DESCRIPTION 

Dita Handling Systema ........... ~"'' ..... The Mega Serltt CompUtlnQ 1ntogrator 11 1 11no1e 
dlaMelllow coat lnltrucnent wtllcfl can tie expanded to 
a dual et\annel or muftl-chal\1'111 l)'Stern for use In either 
GCor HP\.C. 
It• capabllltl" malcti t"°8I of large and 1xper.1tve data 
ayatema, yet It la eaay to uae. 
llafdn the proc111or, a ...,.,ate mlcfoorOCMtOt 
contro&a the ptlnter plottet, wNeh 0peratH at• 
c:haractera per 1econcl. 
The calculaUOna mo.t frequently used In 
chromatography (ar .. %, area nonnanz1no ualnO 
*PGMI fKtora. Plamal ataftdard and lntemel 
atandard) .,. programmed. 
In addition, multlltYel calltlratlona can tie made with or 
without Internal atll\daldlzatlOn using eltl'let nnear or 
non llllNI lul!-aquatM tn to callbrate data. 
Stat11tlcal calculatlona .,. alao l:lulft-ln, olvlno '9PO't• 
of averegee, % relattwe atandard dlwlatlona, 1tal'dard 
deYlallona and Yarlanc• of component concentratlona 
P: f91PO".M factors. 
Furthermore BASIC proorammablllty add1 fi.11iblllty for 
cuatOl'\lzed caleulat•ona and bun.tin formata. 
W'tfl tta fut sampll"9 rate (20 N) the Mega Integrator 
II extremely aultable for operations with capillary 
column. 
Power raquire1M11t1: 220 VAC; 50leO H1. 

•• Serlea Computing Integral• 
same as above but without BASIC programmability. 

Accessories and Spares for Mega 
Integrators 
Plotter ttlerNI paper for Met;a Integrator {Ht of 10 rollS) 
Printlno head for Mega lnt90~1tor 
Plug-In ..eond cf\annel module for Mega Integrator 
Plug-In RS 232c inlerlaca module for Mega Int-orator 
Plug-In time functlOl\I moclule for M.;a Integrator 
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l 
... 1 .... 
••no-a ... , .. u 
••10.a 
• OI010-U 
210 •110-u 

- 50410-IO 
• 11110-IO 

• uo10-11 
2IO l2011·IO 

- 52012·11 
2IO 5201S·IO 
2IO S201C.IO 
2I012400-U 
2I01251JO.U 

- 02300.50 
420 OSI00·50 

S50 20111-50 
S50 20117·50 
S50 20111·50 
1471~·50 
210 00300·50 
2IO 503°'·50 
2IO 50)01-50 
290 3'571·50 

29G 34137·50 
ac icna.50 
211 01900·50 
S1S 03200·50 
., 02500·50 
., 08700·50 
., 08701·50 
S50 21438·50 

DESCRIPTION 

Chromatographic Columnt for .,. Ser1M 
A wldl ranee of "'81' ..-RtJ WOIMtograpNc COiumn .. IYallal:lll for Mega Serta tu ' 
chronatographe. 
They tlCluCle pecbd an4'or unpacked 01111 a"'1fof meter colulMI of different length and 1lz1 ""°" llll'ldald dlmenllonl .,.. "*' below. 
Colurma Clo not Include ftttlns• and fwrulea whldl ri,we to bl ordefed eeparately 11 ll'low" In 
ttle MCtlon Fltting1 and Acceuoriel for Packed Columna. 
Wt'9ft ordellng pllaM ~ length, luppotl type and IMlh. 1tatlonary pflaM and ' 
ooncaatr.tloft. 

PKbl Metal Columnl n.. OOlumna .,. awallel:lll ill any lengtt: requl'-CS. 
CQlumA. ltalftlell atlll. C X 2 IND 0 
ColulN. 1talnl ... et• Ix C mm e 
ColufM, ICaln..., alell, Ix S mm IJ 
Pair ol matched colurMa. ~ atMI, • x 2 mm0 
Pair of matefled oolumna. atalnleaa atMI. Ix c mm 121 
Pair If matched colurMa, atalnlMI 11..a, I JC 5 mm 0 
Padld Glau Column• 
GIHI column, atandard type• 
Pair of matched 91au colurnna, 1tandard type• 

Unpeeled Glau Columna and lntemallJ trHttd, emptr tublnga for column ,,.,.,..11on 
Glau column, 1 m long ' 
Gl111 CIDlurM, 1.5 m long 
Glut column, 2 m long 
Glau Cdumn, 2.5 m long 
Gia .. COMM, 3 m long 
Tube, tlakt .... atMl, 5 m long, C JC 2 mm 0 
Tube, at1lnl1u atlll, 5 m long, I JC C mm 0 
Tube, 1t1lnl1U atlll, 5 m long, Ix 5 mm 0 
Tube, PTFE, 10 m long, I JC.• mm 0 
• ,......_*""" 1 ·U·l·S-.~l•S-. 

Fitting and AccessOl1es for Packed: Columns 
Pair of termlnal1 for I mm 00 column•. comple~a. 0-rings tightness 
Ditto, metallic Ughlneu 
Pair of tennlnala for • mm OD columna, metalliC tlghtnese 
Intermediate connection fitting, of 1te1n1 ... ltnl, for I mm OD 
Electromag"-tlC vibrator for chromatographic column paeldnO (220 Y) 
Tightnesa O·rl~• tor • mm OD C01umn1 (Ht of, 50I 
Tightn111 0-rln~a tor I mm OD COlt.1mn1 (Mt of, 50! , 
low blMding ferrul• for Ol*'ltlon1 up to 250•c with I mm OD oran columns (Mt of 10). 
Partleularly advl11bl1 for electron capture detector : 
M1talllc farrulea (front and beck) for I mm OD columns (Ill of 10) 
Metalllc farru111 (front and beck) for • mm OD t:0ho1mn1 (Mt of 10) 
Staln!111 1tHI wlra g1uze dl.-1:1 (Mt of ~ 
lnj1etlon port aapta (11t of 5(1) 
Stalnleu llHI tube, 2 x 1 mm 0 (3 m IOnOI 
C.purattng fllter for 011 (unpal:kad) 
Depurallng filter for 911 (packed) 
Cool 11ptum holder for pal:kld column l"Jtc;t,or (Ht of 2) 

.'18 
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2IOICMOO-U 
2IOIM01·1Z 
2IO l0402·U 
210ICMOS-U 
• .,.10-a • .,.,,.a 
210ICM12·U 
210 I041S-U 
2IO I0421-12 
210 I0421·U 
2901CM22·U 
210ICMH·52 

2IO l0430-52 
210 I0431·U 
2IO 90432.52 
2IO eo.&33-52 

2IO 90440.52 
210IC*1·12 
2IO '°"2·U 
2IOIMG-12 ....... ., ....... ., 
210I0448·11 

210 l04a0·11 
2IOICMl1·12' 
2IOICMl2·12' 
210I04IO·ll ' 

DESCRIPTION 

Caplllary Columne 
1"' .... ,.,... el tuM ellca cafllluy OOhllnna. 
laMd Oft lft lnttnllve l'9Mlldl Into colUfM tKf\nolOOr. thl u.ga :-ange of fvted 1111ca 
capillary COIUlllftl have llMll CS.V.loped to offtr the utnw. •ll't1g11 In ter.nt of precision, 

lnettneaa, rtllablllty and ~·"'· All eolurnna are certified "r' • Grob tut Cl'lromatogram ~ lmpl'" • COf'lstant q1.:allty 
control not poulbll Oft tetge production In eer!H. 
Mott oolumne of llotll typet fHh,,. an uneurpaua~ deg• of tl'lemlal 1t1blltty l*mlttlng 
wery Ngti tempe.-.t'" operation• (eg OV1 mar bl used up tc 310•Q. 
StanderO COIUlllftl ........ art llttld ...... 
OtNr ~ ... allClb length or film thlckftMI art avallable Of! ,.qu .. 1 (111 HCtlon cuatom 
tallorld ceplll6ly COlumne). 
Cohamnt Clo ftOI lnc•udl fttUngs and f•.u'" ""ICl'I have to bl Ofderld separately 11 Shown In 
the llCtlon Fitting• and Accellotlle for Caplllaty Colum. 
Adcr.tlonal lnlclnMtlon Oft Mega cap111a1y oolumna la ••allallll UlfOUOh a 11par1t1 ~lcatld 
catalOg. 

StMdaRI Caplllary Columns 

Film U'llckness (l!m) l!ngth CmJ 
0. 10-0. 15 15 
o. 10-0. 15 25 

Aa lbcM 0.40-0.45 15 

SE 52. 5% p!!!nYI. methyl 1111cone aum 0.10-0. 15 15 
Aa lbcM 0.10-0. 15 25 
Aa •bOYI 0 . .0-0.45 15 
Aa abOYI U0·0.45 25 
SE 54. 1% !lnyl,, 5% P'li!!Yf methyl llflcOnl aum o. io-o. 15 15 
Al ll:iOYI 0.10.().15 25 

~Al:::-...=•bcM="---.---------------------------"'o~ . ..0-0~;..o.:·45_~~---'-1~5--
AI abcM 0.40-0.45 25 

Polar fulld Slllca C.plllary Columns (0.32 mm,.,. 
lmrnoblllzlO plla .. 
Stationary Pti111 
Carbowas 20M, potyethytene glycol 0.10-0.15 

0.10-0.15 
o.~Q.45 

0.40-0.45 

ll991boncl™ Wick lore Fused Silica CaplRary Columns (0.53 mm ID) 
lmmot>lllad pt:ue 

l.!nGth (m} 

15 

15 

~S_t1_ti~on_Ptl_a~N~-----------------Fi-~m_th_ic_k_ne~s~•~~~m~1~--~L•-"~O•~ 
OV1. dl~lhyl sliicone aum 1.5 10 
Aa lb<IY• 3.5 10 
SE &2. 5% pl'llnll, methfl 1Hlcone aum ----------'-1"".s ________ -'1~0 __ 
Al lbov9 3.5 10 
IE M. 1% !lnxl. 5% phenyl methyl 1lllcone aum U 10 
Al•bowe u 10 
Meaawax. po!Yethxllnt a!xcol 20 M 1 10 

' 

Custom T111ored Capillary Columns 
The 1t1ndard range of Mega fuNCI llllca caplllary columM, by virtue of Ult dlfftfent pl\ans, 
lengtl'll and fllm t~lcMeslM avallabll, Ylrtually covers almoet the whole range of HRGr 1ppll-
eatlon1. , 
How..,., to 11t11fy partlculat requirement• a large range ol cuetom tallOrld eaplllatllt ..:an bl 
1uppllld on denwlld. Thell column• lneludl phHll ludl .. SE30, OY101, J JC ... 0V17, 
OV1701, OV73, OV225, OY2'7&, ueon, FFAP, Illar and Cl*ll wflJch can bl prepared ICCOtdlng 
to ,our 19qulremlrlt1 In length• up to 50 m and fllm thlclnlu ranging from o.oa to 5 mm « 
higher -"*'"" poNlble. ' 
Should rou bl In CIOubt about the belt column to tH y0411 application we Invite you to contact 
our 1xten11vt llltWOfl of HRGC appRcatlon labOratorlM luld In our Headquarter1 In Italy 
and throughout Ellrope and USA. In UllN laborator1n °" experienced cl\fomatogr1phlrt wlll 
help you with 1uog11t1on1, eclentlflc IH•aturt anc1·a11 thl analytlcal badM1P ~11ary '°'the 
aolutlon of ,our pi;obleml. 
When cwdtflng lhaH epeclal COlumnl plllM 1pec:lfy coatlnO, fllm thlcknell and choolt i1ngth 
and column matwl ICCOf'dlng to the followlng spec:lflcatlonl: 

FuNCI 111ic. caplllary column, 15 m long, 0.32 'mm ID 
FuMd 1lllca caplll1ry column, 25 m Iona. 0.32 ,mm ID 
'uMd 1lllca c1plllary column, 50 m fonG, 0.32, mm ID 
~ bof• fuNd ~lllca caplllary column, 25 m , long, O.U """ ID 

' 

' A1~ ,. 



• l:ISl·IO 
,_ »411·IO 

- ,S471·IO m 134.IW·IO 

- 20421·IO 

2IO S420S-SO 

2IO S4204-IO 

cu 10001-10 
cu 00001-10 
a.so 30423-IO 
S47 ,1470-IO 

- 07I07·IO 

uo 07501-10 

20I OI004·IO 

14711417-50 
453 00400-50 
453 00300·IO .. ~. 
405 27000-IO 

211 23020.50 

13101700-52 
29102070·IO 

11103200·IO' 
~ 01toO·IO' 
206 01900·501 
350 41101-50, 
U044107·IO 
• 14112·IO' 

DESCRIPTION 

Fittings and Accessortel for ClpiRary Columns 
VhOft ferrule 00 1 fOf 1 IMI OD mu , .... captllary columna (Ml of '" 
Graphltlnd v .. pe1 ferrule 00 0.35 tor US mm ID fu19d llllce caplllary columna (Mt of 10) 
Recomrnendecl fot high ttlftC*aturt operation• and for 1ppllcatlon1 req"lrlno electron capbre 
dlt.ctor 
Graphltlz9d Vnpel ferrule 00 0.'5 for 0.32 mm ID fuaed 1lllcl caplllary columna (ht of 10) 
Aecommlndld for l'llgh tt111P9fatUf'I operation• and for appllcatlon1 reqylrlng electron capture 
detector 
Graphltlnd '91pel r.rru .. OD 7 for 0.70 """ OD fuMd alllcl capillary col"mn (Mt of 2) 
Graphltlnd Veapel ftnule OD 1 for 1 mm OD mu. glUI capillary column• (Mt of 10) 
Aecommended for l'llgl'I temper1ture operetlona and for ..,,ecatlona reqYlrlng llectror. capt"" 
detector 
Kalrez ferrule for 1 mm CiD max. tll" eapil1lry col"mn1 (Ml of 10) 
Stand a l'llQl'llt temperature tl'lan Vlton and maintain llutlclty "ndlr l'ligl'ler tlfT\S*atur1. Alao 
do not atldl ... 11, to 911 .. caplllur colYIM. Being 1 perftYOtOelastorner Kalrez It not advlaa· 
ble for ECO operauona. 
StllnleU atlll locklng nut wltl'I llleral cut (Mt of 2) 
For column connection to apllt-1plltleta lnJector and outlet compartrnent·baM body. 
Conically engraved a.a. wuhlf for Vlton and K1lrez ferrules type OD 1 (Mt of 1Qt 
For column connection to epUt-epl!t .... lnJICtor 1nd Olltlet comp1rtment·baae body. 
Conically engraved a.1. washer for grapl'lltlz9d Vespel fenufel type OD 1, 00 0.35 ind 00 0.'5 
~of~ . 
For column connection to apllt·apllt .... lnJICtor and outlet compartment·baM body. 
Column fitting for on-column Injector, compllt1 wltl'I nut and waaher 
Back wall\erlcoolant Jet for on-colunon lnjlCtor 
Locking nut IMB for on-column lftllCtor (Mt of 5) 
Flulbll alHYe for fused llllCI columnl ~tlonal) 
fair of termlnala for gla .. caplllary OONmnl 
TlghlftMI with Vlton ferrule 00 1 (for apllt·fPlll•H lnJ.ctOf) 
Pair of termlnala for glHI caplllary columna 
Tlgl'ltnese wltl'I graphlt119d Veapel ferrule OD 1 (for apllt-aplltltaa lnjectOf) 
Ferrule drllllng device (reamef1 complete with the followlng drllla (one of Ncl'I): 0.35, 0.'°, 0.'5, 
UO, 0.75, O.I mm 
Adapter for connecting caplllary columna to a pack9d column base body 
Glass llner for apllt·splltleu lr.jector, YOlume 1 ml (aet of 2') 
Glass liner for apllt-aplltl ... lnJector, YOlulfll 0.25 ml (set of 2') 
Mlcromelrlc manual valve for apllt·splltlesa Injector 
Mlet:wnetrlc £utomatlc YllYM for 1pllt·apllt1eu lnJ.ctor 
Aequlr1t SL 51& Control Module for the automatic actuation 

Fitter, a.e., for manual and automatic mlcrom.trlc valve (code 406 27030-50 and 405 27000·50), 
unpacked" (Sit of 2) 
Activated charcoal 40i50 mesh (flelll of 100 g) 
lnterchengeablt a.a. head for on-column Injector 
Thia hHd provides a 0.20 mm ID channel 1uttable for 701 RNFS syringe (coda 086 8S510) 

Injection pof1 aeptum for tpllt·aplhleu Injector (Ht of 50) 
Blind I•• for 1on111tlon Cleteetor leak-check (set of 2) 
Extraction and locking spanner for jet typt FID·• 
Blind nut for lonl11tlon detector leak-cheek (Ht of 10) 
Pubber holder fltuno for FtD (ht of 10) 
~1111 caplllery COiumn hokier, 1.0 mm will• for HRGC 5330·00, ~-00 and 5380 (not Included at 
a\andard) 

. ,.. .. "*"" "' pecNd wllfl stlwa!M ....,_, ,.. .... JMO Nllll ....... ~ "" 1111111 llM ol "" •aporlll .. 
lllj9clor lllCI.,. ~ltc .. i.e .. .....,_...-...,...__ 111111,,..,.,.. ..... -•MllNllDft. 

A20 
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1IO 04500-IO 

20509000.50 
38500500-50 

•001.0 

2IO 32951.50 

2IO »t51-50 

171 05050-IO 

tlO 04555-IO 

453 QOOC5.50 I 

453 00041·50 
290 03ot90-50 I 

347 08C93•50 I 

34719'17•50 I 

290 13471·50 

4'20M15·50 

Ctl 00300·IO , 
.SCtoOQ0.50 

354 90005.50 ' 

1 4Z 07500-50 
1 

DESCRIPTION 

D for Oft-oolUIM lltillctor 
(nol lncluOICI u outfit with the ln1trumenQ 
Patticulartr r.cornmendlCI for 1 oomct pr9p&ratlon of tht glaaa capillary column and an 1cc:ur1t1 
ln)lctlon mode. 
Thi kit conelltl ot. 
DIOl'Oftd contact fllt and engravlr19 diamond 
0.5 mlcrolltrt eyrlnge with '9P9atlr19 dltpenaer and 
7$ IMI r9m0Ylbll need .. 
Mlaoeyrlnge 701 SN, ~ ' S2, needle *'0th 75 mm 
(Mt of 2) 
Vlton r.n..1e 001 (two •ta of ten 
femalla~) 
Graphftlnd V11pel ferr\111 001 
(two Mt• of ten ferrvlea tech) 

Hiii' 0... TllftPl'llure Cold On·Column AccttHrJ 111 
Enablet Injection of 1 large variety of aamplta at CMn i.mperature rnucl'I "IO'* than aolvent 
bolllno point ellmlnatlftG sample return and loaa '*' under ll'lele crftlcal condltlona. Ideal for 
laftlPIM contalnlftG medium and high molecular welGhl component• dlaaolved In vOlatll• 
11mp1M. 
Kil for cll'9d waporlzlng fnieCtlon wllll wlde·bore capllatJ --.. 
Thia Mt permit• a atandard packed column lnJector to bl llaed for on-column vaporlzlftG 
Injections with wlde·bor• futad 1· 11c11 capillary columnL 

11te kif Includes: 
Glau llner, 2 mm ID 
Glau llner, 4 mm ID 
Vnpel f•Nle for gins liner 
Adapt• for connecting caplllary column• to pacbd columna Injector 
Adapter for connecting caplllary columna to p1cUd columns baM body 
Vnpel ferrule OD 1 (Mt of 2) 

CP-Cf 111 Conltant Preasurt·Conat1nt Flow Control 
llodull 
This module allow• the carrier gas to be aupplltd In 
tht conttent pressure or constant now modts. 
V1porlzlftG or eold lt)llt·eplltleH lnJector1 are 
comp1tlbl1 only with conetant prnsura modt t>ecauu 
lhey have an open llne with cor.atant flow reatrlc!lon to 
1trnospher1 (split llne). 
l".old on-column afld direct vaporizlnQ Injector• are 
compatlbl1 with both cons!a!lt pr111ur1 end conatant 
~-modes. I 

Thi CP·CF unit overcomes th• dlfflcultln of adJu1t1no 
the flow rataa under very low pre11ure dfopl (1.g. 5 
kPa) when ualnc; wide bOr• caplllary column• wttll 
caplllary·llk• carr5tr flOW rafH (3-1 ml/min)., 
When uNd with conventional capll'1ry columns (0.2.0.3 
mm l.D.), the CP·CF 518 kNP th• fll'l'N rate constant 
even durlne extended tempereture p·O!'rama 1.g. so•c 
to 350-400 C. 
The resulting 1dvan1age1 are better 1ep1rat'lon 
1fflcl1ncy, shorter analyala time end consl•nl defector 
re1por.M. , 
In addition CP-CF 511 la alao recommended for lerge 
~lume injection and GCIHPLC coupling. ' 
The unit la eupplled with two flow celle: 0-36 ml/min 
(bufH·ln) and !J-5 ml/min (etandard outfit~ ~th are 
Miiiy lnttrcl\angeablt. 
Power supply. ~ * 10%; 50t1IO HL , 

Ql111 end etralghtenlng machine OUM 102·20 
Straightening, miniature furnace for GESM i02-20 
(for 1 mm OD tube) 
Straightening' miniature furnece for GESM 102-20 
(for 1.35 mmOD t.1be) I 

S.lf·atandtng pneumatic module for GESM 102·20 
' ' 
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115 02000-IO 
- 02001-IO ---••1U0 ---
OM ll250 
• 00101-IO •s 00102-IO 
• I0002 
• ooa 

- 00500.50 

* 00510-IO 

- 00520.50 

- OOI00-50 
MS 00700-IO 

- 02002·IO 

JU 50031-IO 
185 20001·IO 
XS 02007-IO 

MS OOl10·50 
365 00500.50 
365 00510·50 
365 00520-50 
355 00600· 50 
365 00700·50 
- 00103·50 

MS 02001-IO 

DESCA1PTl\lfl 

Mlcrosyrtngea for Packed Columns 
"'"""°" 100 SertM Two types ire 1v1ll1ble: N and RN. 
N type denotes 1n epoxy-cementfd 1t1lnlu1 atMI needle wtJle RH denote• a r11T10¥1b•e 
ftMdle. 
Botti typn hive plunget In the barrel. 
Unleu otl'le!'W!H •~lfled tl'leM 1yringe1 ire fitted u atencsarc with a 51 mm lo!IQ l'\ffdle. 
point atylt 1 (17° ·.it. NMdle and l'O{nt atylea other tl\all atanda•d art 1vall1bl• on de!T".a~. 
Mlcroayrtnge 15 -. CIPIClty, o•uee 21 s 
Mlctoeyrlnge 101 • , ., 11• ca~ctty, e•• 21 S 
Mlc:rosyrtnge 101 N, 10 111 capeetty, si•uve 21 s. Package of lb 
Mleloeyrtnge 15 AN, 5 ,.t capadty, OIYC141 21 S 
Mlctoeyrlnge 101 AN, 10 ,.t e1p1eity, gauge 21 S 

NMdlea tor 100 RN Srrtngee 
NNdle for 15 RN and 101 AN microlyrlnge (package of l"'-J 
Hemlllon 7000 Serfee 
The total ayflnge capacity of iOOO Mrtea II In tN needle n. volume C'lfllalned In the need:e 
la re:id from IN teflon-c:oated outer sletve against the I cm graduated b"rel sea'-. 
Unleaa othenrlM specified these tyrlnges are fitted as stalldard with a 70 mm long needle, 
point style 1 (17" bltvel).. 

MlcroaJflnae 7000 SN, 0.5 111 cepacHy (point sty~ 3) 
Mlc:roayr!nge 1001 N, 1 ,.t capacl1y 
Mictoeyrlnge 7002 N, 2 ;al capacHy 
Mlcroayflnge 7005 N, 5 111 cap1C11y 
Mlerolyrlnge 7110 N, 10 ,.t e1p1clty (point atyle 3i 

Mlcrosvrlnges :or C.plllary Columns 
0.5 mlctolftre ayrlnge with r~tlng dlspenaer and 75 mm long remov1ble 1.1. needle (for 
on-column lnjectOf)" 
5 mlc.rolltre syringe with r1pe1t1na dispenser and 75 mm long remov1ble 1.1. needle (for 
on-column lnJectorr 
10 mlcrolltre ayrlnat wftt, repqt1r19 dispenser and 75 mm long remov1ble 1.1. needle (for 
on-column lnjectOf)" 
Do It yourHlf rep11r kit cons1st1na of one needle &.ld one p111nger for 0.5 mlcrolltre syringa 
(cOde 365 00500-SOl 
Set of nttdl11 for 5 and 10 mlcrolltre ayrl"Gel (code 3e5 00610-50 and code 315 00520-50) 
10 mlcrotltre ayrlnGe 101 RNFS with 75 mm long, O. 17 mm OD flmOYeble fustd alllca needle 
(for on-column Injector)"" 
Fusees afllca needle, 75 mm long, 0.17 mm OD for 701 AHFS 1yrl~ .. 
Teflon ferrule 0.17 mm bore (for f.1. ftMdle 0.17 mm oot 
10 microlil~• syringe 701 SN, GA 32. 75 mm IOnG ce1119nt~ u. needle (for on-colum,, 
Injector)" 
Mletosyrtng1 bo• for on-column lnj.ctor. The bo• cont1in1: 
Two 0.5 mic.ro11tr1 syringe 
One 5 mic.rolllre syringe 
One 10 micro11tr1 syringe 
Two 0.5 mic•olltr1 syri:-ge repair kits 
Set of n1tdles for 5 Ind 10 microlltre 1yrlnge1 
10 mic.rolltr1 ayr;nge 701 SN, point style 1, GA 26 S. 70 mm long eem•nttd s.1. needle (for 
1pllt-1pllt1111 Injector • 1pnt1 .. 1 mode) 
10 mlcrolltre ayrlnge 701 N, point atyle 1, 50 mm long cemented 1.1. needle (for 
1pllt-1plltltn lnjeCtor • apllt mode) 
• ........ "'U2 - IO ..... WWI ""911 llllce MP1Perr ...__ 
" ._...,. "" UD - IO f\INIJ ~ ~ .....,__ Tiiie D. '7 - 00 , .. ..cite rwqu1ree rtll~ '' 'ii. etanGard 
11P1* llllt Ill 1119 111-ootulM lnjKIOr wl1ll I IUfllllle - 1cocJe 211 oaoJO.• 

'--______ J_ ____ ------..J.-.,-'2-~-~-----.,---·--- ----.....---'' 22_ 



TDAS 5000 
THERMAL DESORPTION AUTOSAMPLER 

A new cost effecti'"'e. high 
pert or ma nee automated system 
for collection and analysis of 
trace organic compounds in 
environmental monitoring, 
forensic science; and food and 
beverage chemistry 

j 
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TDAS 5000 
THERMAL DESORPTION AUTOSAMPLER 

Main features 
Complete, flex/bl• 1utom1tlon 
The standard conflguratlor. !>rovldes facllltlts for fully 
automatic thermal desorption of up to 30 tubes (optionally 
expandable to 50). 
The complete automation Is achieved by the use of a 
powerful microprocessor which enables the control unit 
to control the gu chromatograph and integrator 
functions (master mode) or to accept commands from the 
gas chromatograph, integrator and computer (slave 
mode). 

Enhanced modultrlty 
Being a stand·alone anclll•ry unit the TOAS 5000 can be 
conn.ctld to virtually anv GC system at any time. 
Thft TDAS 5000 Is designed to be Installed on too of any 
~ or Mega series GC saving bench space and 
pe.-mltting free access for the mess s~ctrometer 
Interface from the left or right side. 
This Is of utmost importance when a mass spectrometer 
Is used to positively identify sample constituents, which 
have proven or potential carcinogenic imp1;cation~. as ir 
oft9n the case in personal monitoring. 

A.produclblllty 
Analytical reprOd•Jclblllty la ensured by the advanced 
desZgn and preclH construction of the electro-pneumatic 
1ystem and by the accurate temper1ture control of the 
switching valve, vapor adsorption tu~ heater c.nd sample 
transfer Interface. 

• This speclally designed thermostatted, deactivated fused 
silica transfer Interface permits the desorbed gas to be 
Injected Into t!'>e gas chromatograph without" any risk of 
catalytlc or adsorptive process. 
The zero daad volume switching valve, which permits a 
preclH, predetermined amount cf sample to be 
transferred to the GC 11 mlcroprocessor-control!ed for 
extreme accuracy. 

Rugg«/, d•,,.nd1bl• herdw1r1 
The TDAS 5000 has taen designed following lhe concept 
of rugged and rellable cqnstructlon, tradlUonal to our 
Instrumentation. The combination of the finely machined 
mechanical parts (many of which have pr~en their 
rellablllty In other ln1tru"'9nt1 c ·er severa' years of 
continuous and perfect fleld operation) and advanced, 
dependable electronic component• asaure' long term, 
troubl•free perfOt'mance. All components Ire readily 
acce11lble for quick, efficient fleld Mrvlce' resulting In low 
runnl"G co•ts and ml:ilmum down-times. ' 

Descr•ption 
Adsorption followed by thermal desorption is a rapidly 
expanding area of inte··est tor many analysts · not !uSt tl'le 
environmental scientist but also the forensic scientist and 
the food and bev.,rage chemist. 
The schematic below lllt>str1!es the principles inYOlved. 
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The tube !') holding the trapped comp0nents of interest is 
Inserted Into' the sampling po•itlon by'thl automatic 
loading mechanism and 11 heated to the desired 
temperature by the heater (13). Clrrltr'gas flowl~ 
through lube ( '·) transports the components of Interest 
through the •~Itching valve and lo·.v volume heated 
Interface (8) Into the Injector of the analytical GC (8). 

Three lnnova,Uve features of the TDAS,5000 contribute to 
the excellent, chromatographic results ,obtalnable frClm 
this system: , , 
- Very fast ,rise time of the tube temperature 
The heater (13) la maintained at a con11tant preset 
temperature 'and la applied to the Tenlx tube In such a 
manner that 'the trapped components •re rapldly desorbed 
thus ensuring that the sample "plug" being tra11sported to 
the GC la kept as small 11 po11lble. ' 



- Very inert, low volume Interface 
The low volume and the Inert nature of Interface, made of 
specia"y treated fusea silica, ensure that any 
deterioration of the sample "plug" Is kepi to a minimum 
whether dve to excessive dead volume or active slt1 
effects. 
- "Focussing" of the sample component• 
When the sample "plug" enters the column inlet It 
~:--tounters a very cold area which concentrates the 
components Into an even smaller "plug" and assures the 
utmost efficiency of the columns, particularly In the case 
of capillaries. 

-

The TDAS 5000 although designed for operation with both 
glass and fused silica capillary columns is equally 
compatib:e with packed columns allowin; existing 
methodologies to be re1Clily transferred to this new 
Instrument. 
Carlo Erba 's ex lens~ experience in high resolution gas 
chromatography hat been utilised to ensure 
contamination-free gas supplies. Stainless steel and non· 
pollmeric materials are used throughout. The design of 
the TDAS 5000 was evolved so that the fitting of the unit 
to a Carlo Erba GC would not preclude the addition of any 
accessories e.g. a mass spectrometer output on the left 
or right side Is still possible, as ls the use of multiple 
detectors whether in series or in parallel. 
The control module controls the temperatures of the 
heater, switching valve and the interface as well as 
providing a complete handshake with Carlo Erba 4000 and 
Mega series of was chromatographs. In addition if the 
Mega GC is coupled to the tiEC 960 Computer then the 
computer may be used to set the TDAS 5000 parameters 
and to operate it according to methodologies which can 
be stored on a disc. 
The TDAS 5000 may be used by the environmental 
chemist to monitor the exposure levels of employees 
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 low 
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 
- Identification and determination of pollutants in air 
previously adsorbed on Tenex t'rapplng tubes (In active or 
'passive modes). ' 
' - Determination of organic Pollutants In water 
'(hydrophobic characteristics of,Tenax permit elution of 
, water at ambient temperature). , 
, - Direct analysis of dirty samples using tube; filled with 
, adsorbing or supporting material• for retentlor. of by· 
, products. , 
- Direct determination of volatlle or medium volatile 
components In very high bollln~ point matrices (example: 
hydrocarbons In lubrlcatlng 0111, monomers In polymers, 
'etc). ' ' ' 
' - Direct reconcentration, of diluted solutions of organic 
'compounds and automati~ Injection Into the GC 
, (using selected solvents and tubes filled with 1peclal , 

.'packing materlala). ' ' 



. ' 

Specification and ordering information 
The TO.AS 5000 consists of two separate units • the 
Sampling Unit and the Control Module which are 
describ9d below. 

S.mpllttg Unit 
complete with: 
- Automatic sample magazine for 30 vapor adsorption 
tubes 
- Adjustable heater for tube desorption 
- Automatic collection unit for desorbed tubes 
- Eleet~neumatic syshm for autosampling including 
zero cAad volume switching valve 
- Tiwrmally Insulated, temperature controlled, 
deactivated fused sl,llca sample transfer Interface 
- Mounting bracke,ts 
- Transparent plastic safety cover 
- Standard outfit ' 
Dimensions (wlo support): 4SS x 315 x 470 mm (h x w x d) 
Power: '220V AC * 101/1, 50160 Hz. ' 
Code no. 251 02005·50 

'CAALDEABA 
: STAUmEnTAZIDnE 

' 

A26' 

Contrvl Modul• 
This microprocessor-based unit has three precise and 
independent tempe~ture controllers for: 
- The heater for tube desorption 
- Oesorbed sample gas switching valve 
- Sample transfer interface 
The temperature can be Individually set and displayed In 
the range of 0.399"C. 
The following analysis parameters can be Individually set 
using a soft-keyldis;>lay combination: 
Purge time (sec) 
Preheating (see) 
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 * 10•1e, 50:60 Hz. 
Code no. 432 09700-50 

TDAS !000 CON~ROL YO:kJll 

In line •-tl'I our policr of continuing""''~"' wt •Herve ' 
Ille rigll! IO c11111ge 1peclllc1tion1 wltllOUI notice 
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Maximwn uptime for high throughput 

Unattended. tht pump rtrnains bubbk-frtt And 
With only two valves. theres a lower risk of 
blockages hindering flow. Smart diagnostics 
recogniu pr~lems bcfort wmples 1re wisted -
the l-ln me511ga guide you directly to tht 
problem. And since rverything is so euy to re•ch 
~~ ~front. ,oper1tors netd no special 
..,•infenance tr~i~ 



-
' . Convenience llYH time and ~ 

' . 

Usily-rn.stmd functions conlrol 'fOll tOlvent 
Bow and composh>n. And with memory l'or 10 
methods. method~ I! usy. You can 
even edit methods wh• another • ~ 
Programmablt walr-up and sh114own rouhnes 

" f -- -. , .. 

; 
I 
I 

I 
I 

I 
I 

-r--· ---- ----- ----- kt tJ.e pump equii>r •It Wen 70U llriw in tN 
~or swichd yfeJy ahr you h.ve Wt. 

• • • 
RUN NOT AUDY 

.. 
P'lf\ 

DELETE START 

~ ~ 
'llfa~ PURGE PUMP 

STOP ~FF 
'Y 

ES-: 

7 8 9 

U!?,..,... 

6 
;. ...... 

4 5 

: --= 

3 
~ ~. -.;. . . 

1 2 

STATt!!= ~-~,..---.-------------""'----.. . 
' 

High performance for the most 
demanding appliations 
Pultelas floi,.,_ composed preciseJy, ~en with 
volatilr or viscous mob• phases. Using the 
HP 1050' s electronicaDy<Ontrolled inlet valve. U,... 
dad volumr and vaNblr stroh matched to 
fto¥ate. msurt smooth Aow and 51ablr 
composition for nanow-bore. standard and high· 
spttd chromatography. 

I 

·1···· ,, ..... · 

. , 

When~ an HPLC pump. you 
h.vr an opportunity lo make an 
imporiant conhilution to 'f04J1 
laboratory's 1UCCt1S. Why? B«ausr dw 
KCW"acy. precision and cost of your 
analyses arT aD directly rdated to dw 
quality ol the solvent Aow. Hewldt
Paclard know that 

Thah why we built thr HP 1oso 5ene 
pu~ systems thr w1y we did 
Overc~ many ol thr waknese 
ol convmtionll pump.. suprrior b 
pafonnana and a high quality de.v
makr the HP lOSO a pump to rdy or. 
For 51ablr floi,.,. Stablr composihon 
And the best in quantit1hvr rrsulb 

' .. 
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onwards. On the return stroke. the 
first piston ddiven that 90Jvm into 
the ~ing ch.mber ol the 
teeond. Hd of lht volumt Rows 
thight through onto tht column. 
tht other half li& the chlmber. 
Between tht pittons. a d.mper 
tmOOth5 tht transition between 
intake and delivery. 

By controim. the volunw ol the 
strokes - &eque'll large strokes at high 
Rowrates; trNIJer, yd just u frequent 
strokes at low flowrates - the impad 
of uch slroM on flow 8uctuations ii 
kept to an absolute minimwn. 

The self"Primfng pump 
Wih tuc:h a direct flow path. bubbles 
haw nowhere to hide. F'ftf-in. &nt
out. tOlwnt flow IWlllpf the b· .. ~el 
out - l't .Jf-~ Even with ps
taturated tolvenls. you c.an tbrt the 
pump without havire lo open 
bypaH valves or tudt solvent 

.... 

through the pwnphud by hand fnl 

Rel:· "le quality - by deva 
design 
With orly two valves tflere"t much 
les r.ff. of lht pump bringing the 
system down. Even when • 
contA:!'r.ated with unfiltaed 
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solvents. the active inlet v1lvt an 
arry on opening ind clos~ And 
tht outlet v1lvt is asy to rr.1inl1in 

- it an bt di!wsscmbled. dt1ntd 
and rt·insated. 

,-

S1t><t !M I!' .::>ns an tel,
retrect-~ tvft' untr11neci 
uw, c1nnol din11gr them 
..... ,~ thl"l'"i Milt ~t 
• no IW'fd ror acliutt~-
11() sptell! tools ind llO 

acld.C r•ptnte. 

And to make sure )'Ou only change 
talt Of clan the O\ltJd v&fve when 
Wt 1btolutely neceury. not bued 
on a hunch - the HP 1050'1 smut 
electronic diagnoltics k-. 
inlormed on flow tt~bility. ~ 
tugg~ when ce:t1in mlinfCNncit 
ii requirecl That meant no time 
~·steel troub~ or rud~ 

Here to stay, even when needs 
dw1ge 
Compared to molt HPLC pump1. lhe 
HP 10.so Series rah ii the more 
flai,le_ Not limply k.UM it ii 
.nodular. Or~ tbcbbk 
fD/ to ina( operali and m1intlin. 
Tiw HP 10.so pump ii upgradable. 

Tiw ... pump ilocr1tic HP JO.SO 
becomes a .up pump ·.rJlltmary 
pdilnt HP 10.SO with il..t one 
lddiionaJ drcuil board. Hewlett
PKkarcf 1 own "-h""Pft-i 
propo1tio11i,. vafw. 4nd the tOlvent 
cond~ cabina 1um the SNP 
lo tee what INt an man b yovr 
llbor1tory. ' 

.iii"""'?_:_..,.., __ "' 

, __ ,.,.,,..~ . . ~.,._.,. _____ * __ s ... --... •--·----------
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A JIUmp !Nit an deliver £our 
solvmb iM\

0

1 merely I MCeYl)' tool 
for compkx gradient ·tpAr1hons. lts 
lho I fune-H~ tool WMn your 
worlr. requires frequen~ solvent 
ch.nges. And 1 tonvenimt way to 
mix solvents .ccurattly for isocr1tic 
1Nlyses. mno~ the risk ol 
mist1kes in solvent prep.r1hon 

Four solvents &!ways available 
With optimized 8ow geometries. 
customized conhol of stroke volume. 
ind its own exclusive high-speed 
proportioning vllw. the HP 1050 
Series pump blends 1ny combiNhon 
of 4 solvenh so wnoothly that you 
m1y ~en choose to UK it in your 
ilocr1tic 1Ni}'H5 And sinct solvent 
ch1ngeover is so euy wili-. 1 wJf. 
pr1ml1\g pump. s~itcl. :~g to 1--.~~!-i~ 
mobJt phase is Just 1 milter of 
se!«hng ont of tht 10 mtthods 
stored 1n memor I Simply push lht 
key to I01d 

The high·perfonnance 
difference 
Not jusl 1ny mulh-talvmt pump c1n 
deliver precise mixtures 1t t~ 
extreme Especially whm working 
with sm1U solwnt percmt1ges. or 
wry low ~ very h~ flowr1tes. the 
engineering must be the finest to 
ensure 1ecuratt. well-mixed. ind 
reproducib~ compositions. And 
reproducibJity in your ~rations. 

HP IOSO flow incl 
COfftpot1hOf' t11b1l1ty 
ck-t1r1ttd by rwpro
clucill1loty ol rttt11ho11 

""'" •nd ,,,,. 

. . . _._ .. _ ... 

Adapt immediately W. 

! .::1 -· ·-= ·-1:= 
F"'°"' if'.:11!1«!1)' ool•ll\lltd • 
fo· na:.cn1 .-ompciMion 

P'"''''°" [,,...,.,. 

·- ..... , ... ,... ,.-. 
•'I I •• ,... ~ .r-

• ;--,--,,...., 

...... _~ 
;::r-; 

c..-~-.-........ --· lwpulO' r..,-oduc.btld) 
A W11wr I ·• n • I \'\"•If'~ ... OS\. IC~~ L__ _____ .....:.··:!:-~'·:.:!·•'--'•:.,._ _____ __ 

Whtther you art identifying peaks. 
q:.11ntifying samplt components. or 
collecting thr srpua~t>: '.'Tlattrill 
sl1ble compos1hor. and rr~ ·r~iuciblt 
gradients arr 1 must 

Thrtt critm1 detmnint the success 
of low-presurt gr1dient fonn1tion 

O:'llo 
!'Hk iT RT "'"' 

I 4l0l Ol6 OJI 
l 4.!51 019 OJI 
J ~142 011 o:J 
• 0 760 Oil Oil 

' ~911 010 011 
6 9J40 .:>OI 0 IJ 
7 10445 OOI Oil 

A~rarof&"'"' 

I 
I 
I 
I , , 

S."'l'lt. t,, I ol aromatic ~poundt 
Colu""' JOO • U mm. ',, 111 Hyptnd ODS , 

Corder 11umbcr. HP 7"160D·55tl 
now 1 mlln\111 
£1~ Ch1n11tl A wltn 

Ch111MI I. 1nton11T1w 
Cr.d.-nt 0 lo 100 ii."' 10 11\ollf 
o.trctor Hr !Oj(I Sent1 "'uh1.,W 

WIVtW"lfh ckt«IOf 

1dequ1lr mixing reasonably 1m11l 
delay volume and relilo~ operation 
ft'en wih solvent mixtures tMt 
rele1se gu Here. the d~ 
~M\ pumps becomt •~rent 
Through clever design and verwtile 
futures. the HP 1050 distinguishes 
itself clearly. 

Precision mixing for the most 
subtle separations 
By proportioning tht solvents at low 
?~fSSUrt throue I 4·WIY valve. the 
contributions r • certain mixture 
enter thr pump Ont after 1nother. 
Most pumps use a fixed stroke 

" ' 

. .. 

·, 

~ • 



I 
i quater.iaey_ftexi1>ility 
1-, 

• 
• ..... -

Stab~ C°"'pcKi!Of" It I 

ll'IUll for t1ct ~ 
deledion .. ._ ~ 

, UV~IOlwents. 
4 i I A: Wlli!r + 0.l, TfA 

~-------"T..;.;•-==· :.....;.:<•::.;:I°""".:.;· >:.,.__ ____ ...J I Antonitr>W • CJ'li TFA 

which is larp mough to 1cbve tht 
pump·f DllXimwn flow. But large 
pump lfrokes requin I 
proportioN))y l11ge volume mixer 
befOrt the cofumn to 1chieve 1n 

homogenous blend. Reducing the 
shoU volume wouJd 1Dow for I 

sm11ler mixing volume. but th1fs 
only potsibk if the proportioning 
v1lve an switch r1pidly enough 
bttwten !ht ch1nnels. 

The HP 1050 uses both shorter 
stroks matched to Rowate ind a 
high-speed valve. No 1dditional 
ha~dw11e is :-.eeded for mixing. Thlt 
muns a w:ry low 800 JI I ddiy 
volume before gradient changes 

•••• ~····- &• ... •••• •• •• ••• ., .... ,, .... 

Designed for sml1f synchroniution 
with ~ rest ol tht LC. tht ranote 
communication lines c.an 
autom.tic.aDy thutdown the pump 
l~er men lnywMn in the u; 
system. lntd!igent meswges ~ 1 fuD 
l lines of display keep you infonned. 
S1Ving time. solvents and thoW 
aitic1J wmples. ' 

".C' 1050 srldicnlt. , 
fNw-iuNd with Ylriablt , 
tfrolc. 1rr ITwly linc1r 
Anti ruch lhe' col11m11 r'--· • , , 11 ,. •• A:Wlttr , , 

·--'-"'-=' L-'=•=••"""•--------' I. W1l1r +OJ .. Ketone 

. .. :· __ -· 

' 

The HP 1050 it the ~p lo~ 
for high perlorm1ncc, verwtilt and 
convenient dvomatogl-1phy. With 
lhc confidence ol HcW!ett-Pacbrd 
quality ind guar1nteed 99% uptime 
service.I I 

'' ' 
111 I ···--·-



I 
Specifieations 

H}4rnlic .,.._ Dull.p.lon Mrie pump with propnetary 
Ml llO<Ollb"alltcl Ylrilblc ~ drive. fto.h. 
pilloft dcsigr. and ICliw inlet valve. 

Rawnnp 5eftUlt from 0.001 lo 9.999 mlhnin. ill O.OOl 
inhiin incmncnll 

,,.._ ......... 10lo10011 l autOINhcally maichtd lo 
~ Of uttr«llct.blt 

Rawpndlloa <OJ \ ltSD (typicllty < OlS "l bned Clft 
rtfenhon hint. al CU ml:mm and U mlllllin. 

p,.. .... ()pr.a~ ra,.. from 0 h: 400 INr (SllO pli) 
11P la S ~ from 0 lo JOO INr (19SO pli) 
up lo 10 ml.mill Ptogrunrr.bk upper and 
•.,._ binih bal-t.JM d .. play iii INr. 
ptoorMPa 

Prettllft palutioe <. 1 ' ll'llplitudt (typtcllly < 1 'l l mllmift 
proptnol. at all ,. __ > 10 bu c_,,.,......, U-«lectablc. INMd on mobi!. phaw _,_ .. compmsiWity. 

•«-...- 1.0 lo 11.5 SolYellb with pH below JJ ~ 
pHrup not contain Kida wh.ch 1ltacl 1tlinlesa steel 

llbtftlalt "' cGlllMI Stainlcw ttetl. liWlium. gold. ............. 11pphire. Nby. Filltd nFLON9 . 
nFLON9. ceramic. 

Qs•tnNI) P••P"'I .,.._ 
GrMintt~ Lo..- prn111rc q .. atcmary mll•J:li'•dlftll 

c.p1b1lity ut1ng proprlft1ry hog -spttd 
propottoonong ••Ive 

Composllloll ,...,. 0 to 100 \ 111 Ol \ 1ncretMnb. from 4 
1nd~ndm1 ch1nnm 

c-position pnrilioll :t Ol.5 ' a~lwte (typ.cally :!: o :! '\;. peak 10 
peal b1r.ary misl'llri ol r · alcr'lcetonitrilc. from 
0 .5 mJ;min lo S.O mli111111. Nilhovt miser. 

Del17 'l'Ol11- '«" lo ICIOC "L depmclcnt on !Nckprn1ure. 

SolYftll pNpudoe FOUf J liter bottln. rach with up. filter and 
lftdlViduaDy-r'l"!.t~ helium ifN'P'" 

Dt.,a., 1 i- by 16 chamtwr lluon.ctnl clilplay with 
iul..Mw dilplay ol ~ pu--. lftd .--

c.....a lnltpttd byboerd with fllldioll by.; 
,.,_,ta td~ d~ run pollllle: 
~rdlocl. 

Pu_.._ f1owralt. comprellibility. llhvb "°"-. uppa 
11111 lower pmturt limit.. J ahmll -am; 
\ I.\ C. \ D (for ..-1emary pumcll n...,...,_ ..... Flowrlh. upper prelUrt lilni. ahmal 
COflfKtt.. ' I.' C. ' D. 

M~ ~ ... o1 .. 1o 10 methods 
1depend~ on lqthl. includ~ lilM-
pros:"llNI\~ -'ulo!Nhc ttartup and 
thutdown mdhodt Editing ol llond mdhodl 
~d .... Nft. 

Aaaloso.lptll J 91V41&r b ,,_re~ 
c-11111ca11om Outputs lady.1 ahrNI aintadl ,_ .u v 

rllay and -100 V 111111. contld cburt. both 
wilh Ol A). In- and oulput9: 5wt. Slop. 
Shut~ 

Salttyli6 ~ dilgnoltia. '"°' cktedion and 
4ilplry vii front1'U'll LEtr1and1111111 
~ lJ11r-definablc thutcbn: mtthod 
Ktiv1!td ill c- ol error t.al detection and 
.. ~ Ital handl.,._ Low llOltaps in maior 
:naintcnancc 11"1'11 Column PrftlUIT 
protection with maa:imwm rah ol pnstwre 
t.i.."I' o1 < 10 INrll« aftr. a Mtpoint chanp 

lnwiroNaal IO"C to .55°C with <9.5 \ h11midity (non-

condms1r.i. 

AC po- Uiw voltage 100 • UO or llO - 140 ,V :t 10 \. 
'"l"lrY•ftlll 48 ~ Hi. ma11. UO VA Mntt £MC 

rtquucmenh ol IEC IOI ' 

Oinlmai- JOI mm <U"l " J1S mm (111") 11 SdO mm (.U") 

Ill•••• 
W.tpl J9ka<U•l 

ror compldr clftcriptlOll ol tnl cond1tionl ~to obtain .pecificatlOftl. lft Owner~ manual Trflon •a US "li~ered trademark J E.J Du Pont 
•Nemoun•Co.. ' ' ' ' ' 

for lllClft information caD ~local Htwldt-P'acurd t1let olfkt and 1ak (or Ill ANlytical P'roduct ~ve.'Or writt lo HtwWl.Packlrd: U.S.A. - ' 
l'OJos lOJOJ.P1loAlto.CA 900J..ot9C>. f•"'P' • P.O.lo11667.NL·11IO AA Amtttfv""' T1icNdhcri.ndt:c.na..-M77Corww1yDrtvt.Mi"itMup.' 
l4V lMI. Onl1rio: Jar• Yokogaw1 Elcdric ~orpor•tion. P.O.los ll044. Shinjuku-NS llcl110F. C·l Nilhi-Shillj~ 2-Chomt. Sh .. ¥-~ !okyci 16J;, 
DHWherw in tlw world. lllritt to Hrwlttt-P'acurd lnltrconhnmt1l J49S Deer Crtek Ro.cl Palo Alto. CA 9'.J04 USA 

' ' ' 

· ••.. ·•. ,· .; .•• .:. .; •• ;...•.::;-•1D·~~4·· • ...-::..~~~~~~~,.----···-····-· 

,.,,,,.,., "'lllt Ffllt"I a.,ul>loc ol '-'"Y \llf 
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HP1046A 
Programmable 
Fluorescence Detector 
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Increase your detection options ..• 
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••• then program for optimum detectability 
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The demands on trace analysis 
in a wide variety of 

matrices. including 
environmental, food, 
pharmaceutical and 
pathological samples are 
rapidly increasing. The need 
for lower detection limits and 
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
colutn11 reactions to form 
highly fluorescent compounds. 
The beneftts offered by 
phosphorescence 'and 
chemiluminescence detection 
are also becomi~ evident in 
an increasing number of 
applic.ations. 

Take full advant~ge of the 
exceptional sensitivity and 
selectivity offered by 
luminescence detection by 
addi' the HP 1b46A rtf1 I I 

programmable f,l~orescence 
detector to your, liquid 
chromatograph.' , 

' . 
112 

' 

Vitamin'•'~ 

r 

Enhance your ap: 

Column ODS·H}"Pt", 5 .,m. 
100• 21 mm 

Solvrnl. 17' o( OOIM <C.H.W'-'Br. 
!. O.OlM IC.HuSO,,Hl 

OOOSM KH,J'O, in waler lo pH 2 f 
with H1PO• 1J" of Ot,CN 

I now ra• l mlimlll 

FluONKmce JH/510 run 

UVJHna 
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The desired measuring ranges can be achieved, however, 
it is recommendable not to measure high concentr~tions 
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, since 
the dew point is lowered. 

No 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 eff'ect" 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 dif'ferences in the ranges ar.c 
avoided. 

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

CJ 
------------

• 



2.1 SULPHUR DIOXIDE ANALYZER 

MODEL: 

MEASURED COMPONENT: 

TYPE OF DETECTOR: 

RANGE: 

PRECISION~ 

RESPONSE TIME: 

RESOLUTION: 

HEA'!"·ED CELL: 

OUTPUT SIGNAL~: 

LlNE Sl'PPLY: 

S~ANDARD ACCESSORIES INCLUDED 

- - -------• • 

UNOR 6 N 

502 

Gas Filter-Correlation
Infrared (NDIR) 

o •.• so, o-soo vpm so
2 switchable 

bettP.r than +/-2 ppm 

<30s to 95% of full scale 
deflection 

0-1 V, linearized 

240 V/50 Hz 

WITH ~NA1YZlR: Sample pump, Filter and 
Maintenance Manual 

SIZE: 

WEIGHT: 

483 (19") x 134 (3HU) x 306 W1'l 

(WxHxD) 

approx. 12 kg 



• • 

?.2 NITROGEN OXIDE MEASURING UNIT WITH ACCESSORIES 

MO~EL: 

a) MEASURED COMPONENT: 

b) TY~Z OF DETECT~R: 

c) RANGE: 

d) PRECISION~ 

e) NOISE: 

f) ACCUNACY: 

g) LAG TIME: 

h) RISE TIME: 

i) FALL TIME: 

j) ZERO DRIFT: 

K) SPAN DRIFT: 

8101 

HO, N02 , NOX 

C~emiluminescence 

0-10/20/50/100/200 ppm 

0,2 ppm 

0,1 ppm 

2 % of rar.ge or better 

30 seconds 

60 sec 95 % of full scale 

60 sec 95 J of full scale 

+/- 1 % in 8 hours 

+/- 1 % in 8 hours 

OPERATION TEMPERATURE RANGE: s0 c to 45°C 

OUTPUT SIGNALS: 

LINE SUPPJ .. Y: 

POWER REQUIREMENT: 

STA~IDARD ACCESSORIES 
INCLUDED ~ITH ANALYZER: 

c;IZE: 

WEIGHT: 

GAS FOR CALIBRATION: 

c; 

O - 1 V or 0-10 mV linearised 

240 V/50 Hz 

350 Watts start-up 

Sample pump, Teflon 
Sample filter an~ 
maintenance manual 

19" rack, 22 cm high 

27 kg 

see item 8 

~~~~~~~~~------.-.._.-,~:,-.----............................................ .. 
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2.3 CARBONDIOXIDE ANALYZER WITH ACCESSORIES 

MODEL: 

MEASURED COMPONENT: 

TYPE OF DE~ECTOR: 

RANGES: 

l'RECISION: 

UNOR 6 tf 

co2 

Infrared (NDIR) 

0-0,S'fo, 0-5 'Yo 

+/-l'fo ot range 

ACCURACY: +/-2% of range 

MINIMUM DETECTABLE 
SENSITIVITY: 10 ppm 

• 

ZERO DRIFT: 1 % of tull scale per week 

SPAN DRIFT: 1 % of full scale per week 

OOI~: S~m 

LAG TIME: 20 s 

FALL TIME: 30 sec for 90% of scale 

RISE TIME: 30 sec for 90% of scale 

OPERATION TEMPERATURE RANGE: +s0 c to 40°c 

OUTPUT SIGNALS: 0-10 mV or 0-1 V linearised 

LINE SUPPLY: 240 V/50 Hz 

POWER REQUIREMENT: 150 VA 

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 

PRICE: see price list ' 

c& 

------ --------· ··•·· .. ··-----·--------- -- -------·-- --------·- -- -
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2.4 CARBONMONOXIDE ANALYZER WITH ACCESSORIES 

MODEL: 

MEASURED COMPONENT: 

TYPE OF DETECTOR: 

RANGES: 

ACCURACY: 

LINEARITY: 

PRECISION: 

ZERO DRIFT: 

SPAN DRIFT: 

NOISE: 

RESPONSE TIME: 

UNOR 6 N 

co 
Gas Filter-Correlation
Infrared (NDIR) 

0-100 ppm, 0-500 ppm 

+/- 1• ot range 

+/- 1• 
+/- l~·of range 

+/- 0,2 ppm/24 h 

1 • ot full scale per day 

0,1 ppm 

10 s at 95 ~ fsd 

CROSS SENSITIVI~Y: not appreciable for C02 and H20 

OPERATION TEMPERATURE RANGE: +s0 c to 4S
0 c 

OUTPUT SIGNALS: 0-10 mV or 0 - 1 V linearised 
selectable 
1 each output tor momentary or 
integrated 1 h value 

LINE SUPPLY: 240 V/50 Hz 

POWER REQUIREMENT: 100 VA 

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 



• 

• 

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 pretilter 

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 4oo0 c 

Length 304 mm 

Diameter 27 mm 

Weight 5 kg 

No power supply required 

EXTENSION OF THE SAMPLE PROBE, 

tor 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 pieces can be coupled 
together up to a length ot 100 m 

C8 
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• 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 

, C9 
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• 

• 

• • 

2.5.b CENTRAL CLEAN Aia SUPPLY WITH ACCESSORIES 

Central Air Supply: Model NK 355 

Max. gas flow: 7 - 8 l/min 
free of sulfur components, 
Nitrogen Oxide, Carbonmonoxide 
and Carbondioxide 

M&X. pressure: 5 - 6 bar 

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

Parts mounted on a plate, 

Compressor with 80 1 storage tank separate • 

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

C10 



• 

• 

--· .. -- •. _.. - _.._..._co- "-"-"ml 06* ... _ 

2.1 

• • 

OXYGEN ANALYZER 

MODEL: OXOR 6 N 

MEASURED COMPONENT: 02 

TYPE or DETECTOR: paramagnetic 

RANGE: 0-2,S/S/10/25 " 

ACCURACY: better than +/-1" F.S. 

PRECISION: better than +/-1" F.S. 

RESPONSE TIME: <10s to 9~ of full scale 
deflP.ction 

ZERO DRIFT: <1" F.S. in 8 h 

SPAN DRIFT: <1" F.S. in 8 h 

OUTPUT SIGNALS: 0-1 v, linearized 

LINE Su'PPLY: 240 V/SO 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 



A. Sampling 

- Sampling Probe Ga 54 c 

V4A-steel with coated Teflon tube 

max. temperature 2so0 c 
external filter 

length of probe tube 1000 mm 

- Heating Collar Hei 56 

- heated sample gas line 

s-- 23 -

• • 

with exchangeable teflon tube 6 x 8 mm 

max. temperature 200°c 

length 20 m 

- Teperature regulator WFD 125 D 
with digital display 

- Solid State Relais 45 A 

C12 



B. Gais handling end preparation 

- Va~uum switch D2S - M3SS 

• 

for status signal "probe filter plugged" 

Electric gas cooler ECS-4G 

4 heat exch&nges of Duran-Glass 

i1igh an11 le--..- temperature alarm 

power 24C V /SC.· Rz 

- Automatic cot&densate drain, consisting of 

pari~~~ltic fUl1lO Gf 4fA 

condensate c~ll-ctor Fi 07C 
w1 Lh le·,,el ewi tch !Cir pump 

- Diaphrag:n pump Gf 53 
240 V/SO Rz 

- Fine regulatLng valve 

- Flow tube 25-250 l/h 
for monitoring by~ass flo~ 

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

C13 
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2.7 RECORDER 

6-channel recorder 

MODEL: 

TYPE: 

ACCURACY: 

NUMBER OF CHANNELS: 

SPEED: 

PENS: 

PAPER: 

PAPER ADVANCE: 

INPUTS: 

POWER: 

DIMENSIONS: 

WEIGHT: 

GICA 6000 

f'lat bed 

+/-0,25 " 

6 

0,5 s 

felt tip 

250 mm width 

• • 

3/6/12/15/30/60/120/150/ 
300/600 mm/min, switchable 
to mm/h 

0-10/20/50/100/200 mV 
0-1/2/5/10/20 v 

240 V/50 H.z/60 VA 

500 x 570 x 70 x 165 mm 
(WxDxH1xH2 ) 

14 kg 

Including 2 spare sets of pens 
6 rolls of paper 

en a 
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Sample Gas Cooler 

Fl57 

• constant lcw c..'ew poir1l of +4 "C ± 0.5 "C 
over entire pdf'formance range, 

• gas inlet 1'mperature max. + 120 "C. 
• max. 3 separate heat exchangers in 

one CCIOler. 
e corrosion-resi-ctant gas paths of PTFE 

or stainless stee! 1.4571. 
•max. flow 150 ilh per heat exd.an;,er • 
• Ex-version - Ex is d 3n G4, 
• 19" c:i'assis, 
• me cooling circuit by pressure cor.trol. 

Appllcatlon 

Sample gas coolers are essential com
ponents of gs sampling and conditioning 
systems. These units are used whenever 
wet sample gases have to be c:c'Jled 
down so that the ga. will always be above 
the dew point in the following section of 
the analyser system. 

The dft ,)Oint 0t partial pressure of 
condenUble components of the saMple 
gas ii kept low and constant in order to 
9'.:-ninate the influenco of r9Sidual water 
vapour on the ••"18asur.Jment result or to 
have such influence considered during 
calibration of the analyser by a constant 
v.iue. 

for wall mounting, 
or 19"-6 PU rack 

or Ex-version 

~-------· .. •n 

.J 

• ···~ 
---------. jl 

Deecriptlon 

The unit operates like a comp:e>sS(I!" ~pe 
refrigerator. The cooling ofement is .:a 
cooling dome of stainless st(. :ill tube with a 
wface lemper~ kept constan• by a 
the"1'1QS1at The spiral-wound hfat ex
chancJflt~ of stainless steel tube c.f PTFE 
of 6 11 ~ •• 1m dia. are arranged clot. 4 to t~ 
cooling oome and provide fror opt;mum 
and last eoolinv of the :'ltlmple gas flow. 

One or more condensate separators (de· 
pending on the number .,, i'\CC'rpol'ated 

C14 
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heat ell.changers) at the outlet of the heat 
exchanger prov'.de for the connection of 
a>ndensate colleaots. automatic ftoat. 
type condensate drains or conctensate 
draining pumps. These devices are not 
inctuded in the standard supply. will 
however be ~tailed or attached if 
desired . 

The gas inlets and ouUets of the heai 
exchangers are arranged on the top of the 
ri and are identified by arrows. 
The cooler can be equipped with a dial
type contact thennomett:i" for functional 
control. 

The standOfd 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 saews. 
The connecting cable is introduced 
through side cable glands and conneded 
to the Ex-proof connection box. 

The coole; is readv for operating about 
one tv..iur after SWltehing on. 

All moving parts of :he compressor are 
raMing in an oil bath to ensure long life. 

The standard &nd the 19" rack verst0n 
can be supplied with the fOllowing opeions: 

- functional c.ontrol 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 
3 versions: 

~ridard version for wall mounting and 
j;·,_;tallatioo, in analyser cabinets. 

19" versirn for instaUation in 19" cabinets 
and r.:ks, 

Ex-~f'n:.iOn in protection Ex is d3n G4. 



' 
1Speciflcations Fi 57 

~of operating· 
Gas inlet tempe; aiure: 

Gas outlet temperature: 
Dew poent var.abOnS: 
Allowable gas inlet pressurl': 

Number of heat exchangers: 
• Conling perlonnance: 

Matenal of gas-contacted parts: 

Powe· supply: 
Electrical connections: 

Sample gas connections: 

Condensate connect: Jn: 
Wann-up lime: 
Ambient temperature range: 

It~ and storage temperature: 
tktion (DIN 40050): 

case: 
Dimensions (h x bx d): 

Mounting: 

Weight: 

e 
Quoting/Ordering Information 

Sample gas cooler version: 

Number of heat exchangers: 

Material of heat exchangers: 

Contact thermometer: 

Error output signal: 

~.001 E/85 01 

comi;ressor-type sample gas cooler 
max • 120 -C. water vapour saturatton. 
Cew point • 65 •c at 1 SO Vh flow 
+4-C 
±0.5-C 
120 bar for stst tube heat exchangers 

2 bar for PTFE heat exchanger 
1 bar for 19'" version with PTFE heat 

exctlanger ·------
max. 3 separate gas circuits ___ _ 
8..~ KJ/h at + 25 °C ambient temperature 
and + 4 °C cooling vapo...r temperature 
PTFE or stainless steel 1.4571. 
6x4mmdia. 
220 V ± 10%. SO ... 60 Hz. 300 VA 
2 m m=.:.-.s -:able with plug; 
19" and Ex-version: terminal connection 
box PG 16 
screw connectors for tube/hose 
6x4mmdia. 
tube, 12 mm dia., extlffll8! 
approx. 1 h 
+5 ... +50-C; 
Ex- and 19" version: +5 ... +40-C 
-20 ... +70-C 
IP 20; Ex-version: IP 20 - Ex is d3n G4 
varnished sheet~. 
plastic COVt'lr with f&.:.l lock 
standard vers.: see dimensioned drawing 
19" version: &PU; 266 x 482 x 360 mm 
Ex version: 550x430x420mm 
standard vers.: wall mounting or free

standing 

Ex version: wa!' mourning or free
standing v.ithin 
hazardous zones 

19" version: 19" cabinet or rack 
standard vers.: 23 kg 
19" version: 23 kg 
Ex version: 33 kg 

Subject to technical modifications! 

0 wall mounting 

019" rack 

0 Ex version 

01 
02 
03 
0PTFE 
0 stainless steel 1.4571 

0 
0 min. contact, + 2 •c 
0 max. contact.+ 10 •c 
potential-free change contacts 

--·--- __ ·-· ____ . ·- __ ratedfor2SOY/JOA1300W_ 

UPK GmbH 

Dime:isions 
19" ·6 PU type 

. -
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.Gas Sampling 
Probes 

Introduction 

Gas sampling probes are used where the 
gas analyser system canno1 be connected 
directly to lhe gas stream to be measured 
(for example: pressurized lines). They .,. 
also used to sample gas from enclosed and 
relatively inaccessible spaces, and to take 
the gas at the relevant point of the ine 
cross-section in case of large diameter 
lines. A gas sampling probe can bridge 
large wal thicknesses (on stacks) and 
aRows to take the sample from the hot 
zone of the gases. The gas filter of the 
probe retains a major portion of the dust 
particles so that 1he following gas lines are 
not exposed to coatSe solids. 

The proper gas sampling probe is selected 

accordi ig '° 
- gas tempendure 
- corrosiveness of gas 
- necessary i.lStallation depth (streaks in 

1he gas stream) 
- structural con<frtioris of the installation 

place. 

Most of the problems are usually caused 
by the corrosive condensate. Even 
c:ooosion-resisting stainless steel ca., be 
attacked by the synergism ct. concsiveneSS 
and high temperature. In such a case 
condensate in the gas sampling sy~em 
must be avoided: parts in cootact with 
the gas are heated or heat-insulated and 
the condensate is removed in a following 
sample gas cooler of partlculat1y resistant 
material. 

in mm. ' 

41.001 E/e; :-

Ga53 
Gas sampling probe with iru:ide filler f;x dust-laden ge&ses up !O 500 "C 
+ 
Ga51 
Sampling sleeve with stuffing box to allow variable installation depth. 

An inside filter has the adVantage that 
even wet Qas8$ with condensable portions 
would not require heating of the filter 
alement with consequent saving of 
installation work and cost. An inspection 
of the filter is stiD possible relatively fast 
by t~e 2-boft flange. 

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

The probe should be installed with a 
downward slope to the outside of about 
15• to allow draining of the condensate 
forminQ in the probe tube. 

...... __ ,,, 

.. __...,... 

The sampling sleeve Ga 51 can be useCI 
as support also for other probes.such as 
temperature sensors. 

Appllc.tlon example 

Stack gas measurement (CO, COz. Ozl 
on gas or oil-fired combustion systems 
or engines 

Ordering code 

n <&00056 gas sampling tube Ga 5.3 
n 400054 gas sampling sleeve Ga 5, 

Spare parts 
I 

l : 01 5690 filter cartridge Ker 03 
2: 404324 sealing.ting Gid 28 
3: -'00092 sealing ring Gid 1 :; 
4: 011361 ceramic fibre cord 

di.'l. 6/0.5 m 

.,,, . ., 
, 

., 

. ·~. ·------ --- -~. --- :-:--:,._ /;. --
f f t tt ,,,,.,.,..,,,,_,..., ,, ... .,,,, .... 

. ~ ---
II -,, For :::oecifications of the gas. s~mpli~; 'L 

probes refer to page 4. All dimensions 

----- ----~--------- .. -:-~~~· 
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0·6Jf)O Bad Nauheim 
Hauptstra~e 95 
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Ga 54 C:D 
Univ•ryf probe with heatable outside filter for ®st-lader. ~\ g.1Ses 

•Ga 54 C: with sicroma! sampling!"-..~ !or gas Htmperatu,..s up 10 1000 "C 
•Ga 54 0: with PTFE·lined sa~.ng tut:• fer ce.rr~ gases up to 200 "'C 

~ . - - - - - - - "' - -, -i-- - -. "" ~·~- ·- - - - . ......._ - - = - - - - - ...... -

... 

.. 
t . 

e:eramic filter element (1) 

•~for hHted gas lino (2) 

The ga! salT'.pling prct>e Ga 54 covers 
a wide ra.ige of applications: 

MOO!! Ga 54 C covers a wide range 
of temoerature. 
Model Ga 54 D having a sampling ~ube 
internally an<! externally lined with 
PTFE is suita:>lt1 for oartic~arty 

[J prote.:tr.-e tuboO 

%:. 
The protetive tub9 is required for large 
wall thickness (such as bnck#Ol'k stackS} 
if the gas temperaf'..;re is below 500 "C. 
This tube pr~ .. ents :oali:lg of the probe 
below the dew-point of the san".ple gas 
and t!ierefore corosion which could be 
C3used by corrosive Condensate on the 
in:Side al'!d O\.rtside surfaces of the~
This ~iot~e tube is not required for 
thin wans. tt must not be usec' Tt'lr 
temperatures above 500 "C. 

Material: stainless !'te91 1.4571 
lnslJ!ation: ceramic fibres 
Weight: 1.7 kg 

corrOSio<e gases. 
- The outside filter C3n be cleaned [] protective hood 

rapidly and by Sil""lple me11ns: u~ually. 
compreuecl air blowing is sufficien~. 
The filte. can be heateo. The heating 
can be inst311ed also at a later date. 
If the probe has to be installed with the 
sampling tube sloping upwards, the 
~ramie filter element can be omitted. 
A hea:ed sample nas line can be 
mounted directly en tre probe. 

• Appllc•tlon example: 

Sampling of wet corrosive stack gases in 
• power ~ants and refuse incinerators. 

Accessory 

This protective hOOl1 oovers the probe 
case on 4 sides and is i;seo as weather 
or contact protection. It is mounted on 
the nango of the probe by 2 wing 
screws. 

Oimensions(h x bx d): 280 x 1 60 x 130 
Material: stainless steal 

The follow:ng accesory is available to 1 .4301 (exept 
adapt the sampl;ng probe 10 various small parts 

C mo.r.ong slNve 

A t\ba sleeve with matching flange IS 

avaa1"08 for firm installatior in the gas 
lire. TI. sleeve can take OO"J Ga 54 prObe 
wrth o-without protective tube. This 
sleeve sh<iuld be installed as shown. 

Mater.ats: stHI St 35 (1 .0308) 
and St 37 (1 .0114) 
nickel-plated 

Wei~ 3.5i(g 

,.., 

'T 
~ 
' 

!,,,.. • ...,.....,. ., . ...,. __ ...., 
• 

~~ 
-- c -1 , 0'" 

~~ I u· 
-··-

•. ,... .. ....,.,•:-.n·! 

0 tes:~ad 

The tesr head is used to conn~ct a test 
gas rr-e 10 the probe. It is placed in10 lhe 
probe :ase instead of a filf~r insert and 
allows :o test and calibrate the analyser 
systr: including 11-.e entire sample gas 
line C\:Wnstream of the sampling probe. 

Gas c::innect1on. clamp nng screwing 
stainleSS stftel 1 _4571 
tor tube 08 mm 

_ _structural.andJectmical reau1rements. __ _w,1aht: _________ 2.9 ka .. ___ Mat~al ___ Jta1nless.stee1.1_.4104 _. ·- __ ·-· 

UPK GmbH Vertreten durch: 
G·6350 Bad Nauheim 
Hauptstra&e 95 
Po5tf act: 1223 

' 

Tele ton ,10 60 32) 319 71 
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Bundesrepublik Deu1sct')larid 
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~--..Jo.;. , __ 

0 heating jadurt 

The heating jacket is used to heat the 
.. caH of the ~ S4 probe in C1' - to 
a""*I condensation on the ceramic filtet 
CondensaJe would block the filter pores 
by CSust sludge so ll'lat the filter would ee 
very hard tc clean. This arrangement is 
essential for SOz and ~ measurements 
..... alrUd't smal vaun. d condll1n5ale 
in a. fther · •. xild fals.'fy the measuring 
resull (by at>sorption of the component to 
be ~J. Therwb8. l'lia Mer alwayS 
hM ID be heated for S0z 8nd NO. 
memurementa. 

I 

I 

. _ ......... ., ...... .,w,~ 
'-C• 'ktl•'·f/I" ':'~•'H 

The heating jacket contains 2 heater 
windings wi1h separate connectio;is. 
Therefore, 3 different heating oower.i; can 
be obtained: 

- ~ W with parallel connection of 
both windings; 

- 100 w wi1h only one wiMing 

connected· 

- 50 W with series connection ot 
windings. 

Power supply: 200 V. 50160 Hz. 
2x 100W 

Electrical 
connection: terminal screws through 

cable glands 
PG 13.5 (use 
heat resistant cable 

Max. ambient 
temperature: 3281( (55 °C) 

Protectton: IP 50 (t'IN 40050) 

Weight: 1 .6 kg 

1 ' J s 

• 18 

; 

Quoting/Ordering codff 

0 404599 gas sampling probe 
Ga54C·1000 

0 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 .~571 . 

0 404524 protective tube Ga 57 
· (including 1 flange gasket) 

0 300541 protective hood Hi 55 

0 405080 mounting flange Ga 56 

0 404578 test head Ga 58 

0 4050~ heating jacket He• 56 

0 404527 adapter flange Ga 59 
(incl. mounting parts) - for mounting 
on existing standard flange 

Spare parts 

1 : 35820 gas sampling tut>e 
1000 mm lang 

305824 gas samp.ing tube 
2000mml~ 

401235 PTFE-liMd sampling 
tube 1000 mm IOng 

2: 303951 flange gasket Gld 87 
3. 01 7 4 n ftlttr cat1ridge i(er 31 
4 • 404J27 sealing nng I 
5: 4~328 sealing nng II 
6: 017888 0-ring Siiicon 45.7 x 2.6 
7: 01 ;·sag O·ring Silicon 53.6 r 2.6 



G•33 

Probe ~ ::eramic sampling tube for gas 
temperat_-es up to 1500 "C. 
The gas sampling tube Ga 33 is used for 
gas tempratures abc".-a 1 000 "C since 
materiais ~ steel cannor be used for sud\ 
temperar.ns. The sampling lube of the 
Ga 33 COl"'S!Sts of a Ce!amic matenal and 
is mecNnc:ally supported by an 
~ ::eramic tube Botti tubes are 
rep&aceaoie. · 

• The~ tube can be inspected and 
cteanee W!lhoul disasembty · 
The tube $ accessible after removing the 
dummy P".JQ on the OU".side 

Application ......... 

Gu meas;,,rements on lummel kilns (the 
~ MJes of l"le probe fits the usual 
ii ispec:tior. holes): gas sampling on glass
rnelting bTlaCes and cupola fumaces. 

ln8bll.tioft not" 

Ordering codes 

C "400627 ceramic gas probe Ga 33 
L•800mm 

0 '°°628 ceramic gas probe Ga 33 
L • 1000mm 

0 '°°629 ceramic gas probe Ga 33 
L • 1400 mm 

Sparep•rta 
1 : 014'00 ceramic fibre cord 

Z '10.5 m 

For L • 800 mm: 
2: 015515 ceramic insert lube 

Ga30900mm 
3: 015692 ceramic protection lube 

Ker 13700mm 

For L • 1000 mm: 
2- "'15516 ceramic insert lube 

Ga301100mm 
.. 01 5693 ceramic protection lube 

Ker 13 900mm 

For L • 1'CIO mm: 

• 
•1.00~ E.t85 c-:-

_, 

• 

1~r1 ~;· 

rr--- ~I. ... -· 
I 

- I 

JI 
j I The probe Ga 33 should be installecl 

when the ::ilanl is cool. i.e. a1 tllmperalUnlS 
below 1 oc "C. If this is not possible, the 
prtJbe nus: be inln:dJca:I it .. illlalalion 
hole SLOWLY to become adapted to the 
gas tempsalut9 as Olherwise 1'18 ceramic 
tubes of~ probe COUid be destroy.: by 
lhennal s::-esses. 

2: 01 551 7 015517 ceramic insert tube 
Ga301500mm 

3: 015694 ceramic pt0tectiol'1 lube 
Ker 131200 mm 

L_1 __ 
Specffkatlons 

I 
· Mu gu lr.iPera:ure 

I Mu gas1ow 

ma1ena 
mean pcre dtameter: 
...., 1.r...:. (outsidit): 

lnltllla!IO"I oepin (from 
flange fC s.ampling prObe). 

Sampk~Ule: 
outllde~.; 

inlicleoa.: 
INf9fla 

°"*" m&*iall in 
conlKt Ille\ medium: ...... ,_ .... 
tqe· 

I ~.,_ CWMC.: 
I,..__ . ' -coi· 9CIOI•: 

Weqrt 
I r .,.,,,_ ll9f'llOtl I 

Ga53•Ga51 i Ga5'C Ga540 I Ga33 
nOKISOO"C) 1250 I(:~ 000 "C, • 70 K (200 "C) '. 1800K(1~"Cl 

! 3001/h 3001/h : 2001/l't 

I 
I Silicon targoge SillCOri Ciitlidi 1-
IWO• 100 lllTI 30!llTI 

'55cm2 160c:m3 
l I 

I 
I 

I 

· 210 .. 1000mm : 100012000 mm 1000mm I 80011 Ooo/1.00 mm 

I l 112rnm 20.Smm 15rnm i 17.Smm 
• 12.Smm 112.smm 95mm 10mm 
! llSI 1 .4571 mtl.47112 PTI=E (onQef 1 '571) i KEA 810 (DIN 40885) 

I I : 
i ..... 1.0033 

I 

I i KER 530 + .... 1.0033 
; ~ in:in O.ll022 -1.4301 I c:as1 in:in O.I022 

' 
-1.4301 , ..... 1 0711.07 

. mmp nng 1aewing 

l dllmp ring IC' .Ming 
I ... (1.•571 tor ~-1.4571 

l='OUllidem. 
torUle d OUllide N. ;ume• 
Imm iGa53+Ga51 

+ r9duc9r Mg tor + acipol111Nve lor 
I UlewiflQUllide PTFEuitlalmm 
'm.amm 
; • "'C)ple for l'IOM OI 

:...oem.amm 

'·1 3kg(Ga53) 7 1 111· 7 2kg 4og· 
.• 2.0g(Ga511 

UPK GmbH Ve11reten durch: 
D-6350 Bad Nauhe1m Telt:fon (0 60 32) 319 71 
Haupts:ra6e 95 Tele>. 4 15 535 upk d 
Poslfach 1223 Telegramme UMPRO 
Bundesrepublik Deutschland c19 



Automatic 
Condensate 

Separator 

FI07 A/B 

• transparant condensate 
c:ollec:tor 

• stable construction 
• corrosion-resistant materia:s 
• Fi 07 A: 1 cor.nections for 

condensate collection 
• Fi 07 8:2 connec:lions for 

condensate separation 
from flowing sample gas 

Dnctlptlon 

Fi 07 is a condensate collector of a very 
robust construction: The removable 
collector is a beaker of 4 mm thick glass. 
fixed by a solid steel damp and a large 
wing screw. Olher =omponents in contact 
with lhe gas are made of con'osion
resistant polypropylene. A suction hOse in 
"9 vessel serves to connect a condensate 
pump. 

2 versions are availat>le: 
- Fi 07 A having o n e hose nipple (in 
addition to the cor .. "'8diorl for the 
coi ldel isate pump) 'Dab the condensate 
to flow into the beaker; this nipple is 
IUfficilnllv i.rve. This model is used for 
sample gas coolers wilh separate 
condensate drain. 

- Fi 01 a ttu t w n hOM nipples to a11ow 
the lampfe gu le flow lhrough en. 
collector which IPft up the condensate 
c:ontained in the sample gu strtll'ft This 
model is UHd for sample probes wnere 
conGtnsatt ocxurs and also following the 
~e-cotM• Fi~. 

1'he cOllficil)r ves-:.4!'1 .'1us1 be arranged 
or. 1el'l.ical ~·•1;~ walls 

for gas analyser systems 
,. 

Appllcatlon 

The measuring :-;t-stems of gas analysers 
must remain fref from cond&nSate. 
Therefore. corid,.. ::~ble portions of ltle 
sample gas ha ... ., ' fJ8 rem.>ved. usually 
by me..,,s of a so.: • gas cooler. 

The resultani conut. . .$8te must be 
removed from the sample gas system 
withOut opening the lines in order not to 
interrupt the measurements. This can be 
acnaved by a peristaltic hose pump having 
a deliv•ry system with a permanenUy 
~-tight closure and consequently noc 
allowing sample gas to pass (except 
perhaps with the delivered volume).The 
pump delivers the condensate w a cenlral 
collection poi."11 or drain. 

A collf!Ctor vessel is instal:ed upstream of 
the hol8 pulT'.p to Hl\'e as a safety vessel 
fo. laking up any ttf"lporary high volume 
of condenlatc. H ins...U.CS in the sample 
QU streaf'l'I. lnis v81MI can separate gas 
and condensate. Also. the COiiector 
11essel S8f'Ves 11 a tNner for iemporanly 
switching on the hose pump (al 1nte,.,,ats) 
1n case of low volumes of condensate A 
transparent collector vessel serves as 
inspection glass for a functional Chedl of 
the measuring system. 
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Fi 07 A/Bi 
Gf 46 A: 

43.005 Elas :· 1 

Gf46A 

• -obust hose pump 
• delivery rate 0.51/h 
• delivery pressure 0.5 bar 

( • 5 m water column) 
• ::Jlastic case 
• new: fast closure for 

easy hose changing 

Description 

This hose pu:np features low speed 
(0.5 rpm). long life of the pump hoses and 
sir-.ole maintenance; it es specifically 
su::able f()( the requirements of gas 
ar.aiyser systems. Changing the pump 
hcse. the only maintenance work. is a 
vry quick operation owing to customized 
pi,np hoses which ite simply placed into 
the removable hOse bed after opening a 
fas: cios.lre. It is not necessary to switch 
of! the pump drive for this exchange. 

Depending on the operating conditions. 
the life of a pump hose in contr. 1uous 
opetation iS 4 to 8 WMk.I. For most 
a;olications the life can be extended 
CU";Siderably · if the condensate yield is 
cansiderably less than the delivery rate of 
the pump, !he pump can be operated at 
W.Vats by a timer. On-time and oft-bme 
dloend on the condensate volumes. For 
example. if 5minut31on125 minutes on 
are sufficienr. a maintenance interval of 
6 ""Ontl'IS can be expec1ed. 

n-. pump can be IT'Q#tted in any poslt!On: 
!hi upperpan of lhe caw can be mountecl 
1n ' 01neren1 pos111ons on the underpart. 

~----------~~~~~~---------~~·~_ .............. -·~--Cr.it.a. ....................................... . 



Specifications 

Fl07 A/B 

Function: condensate collecl""""or __ _ 
Capac:rty: 021 
MatenalS al parts in polypropylene. glass. 
contact With gu: viton B 
Allowable gas temperature max. 35C K ( + 60 -C) 
CQIV'l8Ctiolf for screw ·nipp!C? for hose /tube 
concsensate discharge: 6 x 4 rr.m 
Fi 07 A: 1 nipple for hose/tube 
condenSa&te c:on."*1i<>n 10 x 8 mm 
Fi 07 8: 2 nipples for hose/tube 
Q!S C01•18dionS 8 x 6 mm 

- - Dimensions (hxbxd)! 230 x 120 x 80 

• 

~~:~~~~~~~1=.0~k~g~~~~~~-

Orcleri"11 codes 

1: 

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

2: 
0 019643 hose pump Gf 46 A 

llountl119 example (with Fi 07 81 

I 
IC I .... 

I: 

UPK GmbM 
0·6350 Bad Nauhe1m 
HauptstraBe 95 

110 

"' 

Postfacn 1223 
BundesrepuOhk Deutschland 

I 

Gf4SA 

FuncliOn. 

Principle "' functio~ 
ttose material: 
Delivery rate: 
Delivery pressure 
Hose connecnons· -

"3.005 E/85.07 

condensate deltve:y 
peristaltic hose pump 
silicon 
0.51/h 
max. SO kPa (0.5 bar) 
2 cvtindrical nipples dia. 5 mni 

Power supply: 220 v +1- ~o "'· 
---~~~~~~~--"50..._ .. ~·~60~H7 1~6~W---~~-
Electneal connectlO!". · termina! screws through 

cable gtand PG 13.5 
Case: polprbonate 
Protection (DIN 40050): IP44 
Oirnensions(hxbxc 105 J( 125 I( 185 
Weight: 1.2 kg 

Sst•rep•rts 

3: 015572 glass beaker Gig 03 
4: 015537 PVC hose Gil 25 
5: ~5842 sealing Gid 134 
6: 019440 spare pa."t set for Gf 46 A 

(5 compla pump hoses 
+ 1 hose bed) 

' 
105 

-, 

CJ , • 

Vertreten durch: 
Telefon (0 60 32) 3 ·g 71 
Telex 4 15 535 upk = 
Telegramme UMP~O 
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Analysis Method 
Tt.e \1odel 8101-C utilizes the principle of photo
metric detection of the chemiluminescence res1Jlt
ing from the gas phase reaction of NO with ozone. 
The analyzer has a 23-second time cycle - 11.s 
~s in the NO mode and 11.5 seconds in the 
W>x mode. In the NO mode, the sample passes 
directly to the detector cell where the reaction with 
ozone occurs. The resulting chemiluminescer-=e is 
measured by a thermoelectricalft cooled photo
multiplier tube, and the value is stored in a memory 
circuit. In the NOx mode. the sample passes througl1 
a temperature controlled converter which reduces 
N02 to NO The total NO (converted N02 plus the 
NO in the original sample) now passes to the detect
or cell where the reactJOf1 with ozone occurs result· 
ing in tt-.e chemiluminescence and photomultiplier 
tube output, and this ·Ycllue is also stored in a mem
ory circuit. The value stored represents the con· 
centration NOx (NO + N02) ir. ttie sample. The 
stored value for NO will be subtracte-J frt...i1 th.., 
storev NOx value. and this value will represent the 
amount o! N02. The N02 value will also be stored 
in a memory circuit. The analyzer provides auto· 
atic cycling thmugh the NO and NOx measure•nts with the output diff eience (N02) updated 
after d8Ch cycte. 

Oper•tlon 
The Model 8101-C Ar.alyzer peneraN!S ozone for 
the gas phase reaction from an integral dry ai• sup· 
ply protected by a particulate filtur whicr. enhunces 
long term reliabilit;f of t1'e integral air supply which 
operates from the analyzer sample pump. 

The sample flow rate is fixed at approximately 
200 cc per minute. This low sample flow rate reduces 
1ha need for large dilution air requirements during 
cafibration. 

The carbon converter used in the Bendix Model 
8101-C Analyz• was selected for its reliable. high 
efficiency cunversion at relatively low opera11n~ 
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temperature and extremely low convef'Sl::m o' 
ammonia to NO. Tre use of this converter achieves 
measurements ~ almost no interference from 
ammonia. 

The 23-second cyce time fc• NO and NOx reduces 
the possibility of ne;ative N02 output due to rapidry 
changing levels d concentratiom at the sample 
intake such as those ·esulting from autor.lotive traffic_ 

A carbon scrubbe· ·ocated in the analyzer eichaust 
removes high leves of ozone exhausting from the 
reaction chamber. 1':1afyzer flows are capilta1y con· 
trolled, elimir.a!i11~ :ne need for iime consuming 
precision measure-iel')tS and adjustment!; during 
calibration. 

EIQctronlcs 
The eiectronics 1n::ude high-reliability 1;ansistors 
2nd ini..:grated c1rc.:,ts All electronic compcr:ents 
are mounted Of"I ::iug-1n c1rcu1~ card assemblies 
~"ebling rapid re:r-:r 1n the field by ~~.mply 1nte'· 
changing cards. 

The phoiomultiohe· tube assembly i~ temperature 
controired and has a selr-conta1ned high vc;tage 
power supply. The r,hotomultiplier tube is ihermo· 
electrically cooled :;i maintain a stable zero output. 
l'f'inimum "dark c-_·m.nt," and is unaffected by 
temperature fluct1JC:Jons 

Tt.e system has rw:> proportional scud state tem· 
pera!ure 1;ontrolle"S. one controls the temp~ratu~e 
of the catalytic cor1erter block to 285,)C. arid the 
Ott.er controls ti"ie temperature of the reaction 
Chamber block to l.5 °C. 

Seporate permane-~ mel":'lory type outputs are pro· 
vided for each co-iponent. The front parie' RE· 
CORDER outpu: s selectable by t~e METER 
se:ectr.r ~witch. ln:·mfoal component Olltputs from 
memories arti ava1abl'e at the rear paiiel tem:·;'la! 
board. ' 



Outstanding Features 
• Therrnoeiel::ricaft 'emperature controlled photcmui\ip:ier 
• Tempecarure controlled reaction chamber 
• lntwn&! ozone generatD- with automalic shutoff i.~ event of putr:p failure (I( loss of power C 
• ~controlled b system 
• Soiid state mod\Jlar electronics 
• High Y8CU6T\ pump ~ 1 aquired k>r chemiluminescent reaction 
• lntemai N02 COl"!vetter wilh solid state temperature control 
• Single photomultip!ier detector with single basehr.e outPut provides greater accuracy in N02 mea~rements 

Model 8101 .. c Specifications 

Lower Det.c:table Umit: 
Noise: 

Response nme: 
Lag Time: 
Rise llrM: 
Fall Time: 
Z.ro Dnft! 
Span Drift: 

Preclaior.: 
-· 20% of Upper P...;;nge Limit 
- 8Q~ o' Upper Renge Limit 

Unuttty: 
lnterf er9nee Equivalent: 
Operating Temperature Limit5; 
Opemlng Temperature Fluctuation: 
Operational Period: 
Outputs: 
Pov1er Requirements: 
W•lght: 
Case Olmensiona: 

0-0.2. J.5. 1.0. 2.0 PP"" full sca1e· 
Other ranges are available. 
C.01 ppm (2 x standard deviat'Or: oy definiticn) 
0.002 ppm at "O"' 
0.005 ppm at 80% of range (by ~ara dt!viation method) 

0.5 Min_ 
1.0 Min. 95% ot full SCclla 
1.0 Min. 95% of flJli scale 
;tli.O'i5 ppm in 24 hours 
± C.01 ppm in 24 hours at 20% of rangP. 
:t 0.02 ppm 10 24 hcurs at &0% oi range 

0.005 ppm 
0.01 ppm 
± O 5% fut? scale 
O.C4 !)Pm 

5°C to 40°C 
:t S<>C 
Seven or more uays unattended 
O to 1 O millivolts ano O - 1 volt (other ou1::;,,.rts c-ptional) 

105-125 volts. SO or 60 H=.@ 350 wans 
50 pcvnds (27 .2 kg) approi.:imtftt>ly 
161.12" ( ~1.91 cm) w;de :11 8112'" (21.oS cm) h.g!H 17" (4~.16 cm) deep 

"To con"Ye!t .. om ppm to ;:g/Ml@ 25°C ana 760 mm Hg (:"lult1p1y by 1630. 

Cor.tact Factory or tr.a Local Rc.presenrative :zhown N!ow 

_Modet _____ +-~_olt_ag_•_an,_d Current 1· Pali Number 
Table Top . 551895(}.1 

Ordering Data: --1 
Rack Mourned 11 sv - 60 Hz -i 

• Table Top 5518~50-Z 
P.ack MorJnted 100V - 50 Hz -4 

Table Top 
. Rack Mounted 220V- 50Hz 

5518SIS0·5 
.f} 

I 

'---·-------------- ____ __, 
---------.--··----~-------~-·-·-------· .. ··---·---.. ------

U~K GmbH 
0·6350 Ba.d ~;auh&•m 
Haup\stra8e 95 
i'o~Hach 1223 
Bundesr~~!,;blik C0vtsc...,1and 

T~lr.JfOi"'• (0 60 32) :3 19 71 
Te!ex "~5 535 u~;;.. d 
Telewramma urA?RO 

Vertreten durch: 

Pon,•d "'US.A 



' Jlutingstacksampler 
.. formonito~gaseousemis.5iom 
~anCientair analyzers 
As about half of all pollution originates 
from stationarv sources some countnes 
demand the continuous measurement of 
c~nain polluting compounds in stack gases 
as a legal obligation. 

Continuous sample extraction offers many 
advantages over in-situ monitoring · 
provided an appropriate interface ior 
coupling analyzers to sources is available. 
Cascading several diluters reduces the 
. ~oncentrations to the range of an 

·· .mbient air monitor and even permits 
olfactomeiry. 

working principle . 

• the sample is dilute'!! in the suck probe to a 
kno,.-n adjustable proportion. 

• quick dilution of tl'.e sample avoids ructions of 
the sampie compor.ents. 

• condensauon m the unheated umbilical cord LS 
·avoided. 

• ambie.'lt 1.ir monito:s may be us~ for em1ss1on 
measunment. 

• the system has no moving parts. The pump in the 
probe is of the eJector type. 

• no additional heat:.:g is requir~ . 
• system is explos1onproof as no electncal power LS 

involved. . ~ 
• small sample flow results in long expected utility • 
, of the coarse inlet filter. even at hi&b levels of 
' particulate matter in e.g. coal fir~ faciliues. · 
• manual or optional automatic regenerating of 

coarse in-stack fil:er by back flushing. 
• easy over-all dyn~c calibration of sampling 

syste!D including diluters. 
• optional second difater unit can be incorporat~ 

in the gas circ:uit so that even olfactometry is 
possible. 

The stack gas is '1xtracted continuously vta a filter 
and l c:itical orifice by a newly developed small 
ejector pump (Sff E~ 1) which is mounted in the 
stack pro1'e. The mai~ air stream (pressunsed air or 
nitrogen) with an aujustatle now t>f Ql litreslmtn. 
creates a partia~ vac'1um which is und to extract 
·he sampl,.. via a critical or".fice. The si:.!P. o! this 
titical onfice d~tumines th~ nmpie flow at a 

value of Q2 lHr~/mht. 

'l'he dilution ratio is ~91 ii 
Aa now Ql may be set by the opcra~'Jr and the 
11alue of Q2 c&.n be .'ltitct~d from a wide range of 
oeritical onfices, thl! dHutioo. nt·.c can bt' set 
betwc:en 12:1and350:1. 

---------· ' ·---· ------~----------··--- .. --
':" "" . " 

.Fil). '! 
Diluting stack prob110191.302. 
Thi l1fr probe h'11 btm di1mcnrltd to :ho"' the 
mr1cai •)t<fict jint fiit.;? t.U~:11hi;t. 

stack pl'Qbe 
F.'igu:-~ 3 shows two cross secti.Jrw vf the prob.i. 'l"hc 
outer man de of the probe • ~ made of incone l"' a 
con-os;~n rt~1stil:'ll M:i:..:.t a!l:>y, S!Jtff~~!y oifit:-i ..:~ 
to withstanci sevt-re acld mist er.vm::mm~n~ ar.rt high 
t!mpenti.r~s. 

Se-twten the> "!Jt!CtO( P'""•1i: «;1.::i this '.h.te:- ~1.~e! 
rr . .aintle a heat uchanier serves to p!·e·hu: the
t11li.mor. ur bt-io~, a-nur:1i~ t!w p~:.~;:i :ao i.l~ :·;. 
compth1S.att ~o• changts tt~ dilution rauo at "an 1~~. 
iemp~r:atwt-: cf the dilution '-J!'. 
"!"ht ~l':'·;:"or.c ::;.a.:: oi :he -:>rob_. cons~stS :;{ a cor~o:.;on 
rts1sr.ant stee1 mantle ·.Vn1ch 1s scre•.11,;>d c:.~o thfl' 

()2J., 

I 
I 
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.Bodel797 
diluting stack sampler 

• 

UPK GmbH 
0·63!0 Bad Naune1m 
Hauptstraee 95 
Postfacn i223 
Bundesreouol1k ueutSChlanCI 

ielefon 10 60 32'. J ~9 7' 
ie1ex 4 ~~ :3! .;Ok :: 

ie1e~rarr.me L;~Pqc 
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Adel7f!l 
diluting stack sampler ' "\ 

technical specifications and ordering infurmation 
~Model 1 T _.TtT .302 DD.UTING STACK PROBE. 

Special cor:"Olion resistant nickle alloy tube. 
Outer d.ia=etv 27 mm. total iDsertlon lenfth 310 mm. 
AAy blind Aandard flanp can be adapted to fit the probe. 
Max. allowa~le probe temperaaue: 400-C. 
Exdwleable pua critical onfices (with fine filter) 
available for f sample flows (6 dilution ratio ranges I. 
The price for one orifice is mcluded in 1he pnce of the 
probe. 
The required orifice must be specified when ordenng. 
Critical or..fices for sampling probe: 

Nom.Dow . Dilution ratio class orifice 
ml/mUa. min. max. pan no. 

20 215:1 350:1 17-2126-06-1 
-so 95:1 150:1 17-2126.047 

100 H:l 75:1 li-2126.044 
150 32:1 50:1 17-2121.045 

,.JOO 27:1 37:1 ! 7-2126.046 
. 250 20:1 30:1 · 17-2126.048 

;oo 12:1 11:1 1'7-2126.049 

Model 0711.'30 MODULA& lr MOUNT PANEL 
with addieonal diluter. Max. dilution ratio 150:1 per 
diluter, adjustable by compressed air variation in 
combina~n with the selected critical orifice (see options 
21 ... 21, :o be specified when ordeninC). The price for one 
critical or.See is included~ the price of the additional 
diluter umt. Mort dilution steps in cascade are possible 
with the restriction that each step decreases the accuncy 
by2 ... 
Accuracy per dilution nep: 2~. 
Panel heipt 222mm1a:v.· • 5 units). Co:npressed a~
requiremmcs: 4 ... I bar. conswnpqon 3 ... a Vmin. • 
Critical Orifices for additiGn.al diluter: 

Nominal flow Dilution ratio Critical orifice 
ml/min. min. max. part no. 

2n 215:1 350:1 17-2126.065 
50 95:1 150:1 17-2126.050 

100 44:1 75:1 17-21215.041 
··UO 32:1 50:1 17-2126.042 

200 27:1 37:1 17-82126.043 
'?50 20:1 30:1 17-2126.051 
JOO 12:1 11:1 17-2121.052 

Four Function System 
reduces maintenance 
of both sampling 
system and analyzers. 

point below that of .he &::11ent operati.nc temperatu:e. 
The In-Situ C~nci;~one :s fabnc:ated of Inconel 600 
<Recutueci '!'race .Y.arlc o! :he lnterr.auonal Nickel Co .. 
Inc.) for corrosion protec:-..on. 

Sample transported 
without heat-traced lines 
The mete.."ed. !iltr.-c:d. mci diluted sampie i.s transported 
under pressure throu!Jh u:heated sampie lines tO the 
selected .analyu."'5 for specfic: compow:ci measurement. 
The dilute<i sa::ip~e volu:::.e !S approximately five 
liten or more - sui!ic:ent :o meet the sample needs 
(simul~eousiyJ for sevcal anaiyzers. such as tOtal 
sulfur, SOt. :-to. COi anci !iydrocarbons. The umbilical 
cable connecnr.c t.'le sac;>le unit to the analyzer cont.ams ( 
four tubes "'14 OD. Two r-..:.:>es are of Teilon !Rqistered 
Trade Mark oi E.L DuPoct de Nemoun & Co .• Inc.) and 
two are of polyethylene. ':bese tubes provide all the 
services for opention oi the system. One tube b~p e 
dilution air to the probe and aspirateS the samples 
tbrou&h a filter and critical measurin( onfice. A second 
tube renu:.s the ciiluted sample to the acalyzer. The third 
tube connects a tank of r.anciard gas to the entrance oi the 
probe for tali brae.on as ::eecied. and the fourth tube 
continuously mon:ton tte vacuum of the aspirator. 

Sample conditioner control 
unit automated . ,_ 
Operation of the Sample Conditioning t.:n.it is by the use 
of compressed ci.;. W'. ~e !ltcess&ry cauges. retulators. 
and switc!wl( s~uenc:es actuate each function 
automatiaily. ~owmg :~r control of dilution ratios and 
automatic: s~ca.-diza::~n as reqwred. Ranees up to 
2,000 ppc roi the gas be:=g measured) are normal with 
only the s~gle c::::cal o:-..!ic:e 1n the prooe unit. Higher 
ran1es are aciut'-e<i witl: an additional dilution unit l.D (__ 
series wu.h the p:obe. · 

ENVICO ambient monitors 9 
in the system are designed 
specifically for low dew 
point air samples 
Precision EPA DesiJnated Envico Analyzers. especially 
desicned to hancile dilute IU' samples ac acmosphenc 
pressu.n on a cor::uiuous momtona1 bu11. complete the 
EnVlco Stack Cu Analyzer System. T'bae analyzers .have 

The 71'7 d:y-air operated sample-conditionin1 probe w1der1one ext1:-.s1ve er.1 • .,eenn1. testui1 and field use for 
performs ail the necessary tunctions precisely to prepare hundreds ot insc-.Lment-lperaunc-yean to contirm the 
the in-stack sample for transpon and measurement. Thu in·st.N\c1 data \-:abw:y :u.nr.s 1as an~tsis. Their 
sample 11 :!rsc filtered and metered to an exact volume by rehabwtv 1s fu.-.::.er cor..:.."':'lled bv tielci-oerlormed 
a c:nucal onlice. The meuured sample 1s diluted W\th the Relauve Acc1Arac:1 Tes a .:SU\( EPA Metnod 6 1n operaun1 

~drv--'-'-ed~uc_a_a~o~n~•~U'~-~r~ed~u~c~U\~SLt~h~e_r~el_a_u_ve_h_WN~-d~itv~·-t~o-a~d-ew~~-'-p_ow_er?l~.,~ts~·~~~~~~~~~~~~~~~~~ 

UPK GmbH 
0·6350 Bad Nauhe1m 
Haupcstra&e 95 
Posctacn 1223 
'=•Jr'l~!!'~~r;bl1k D~utsc!"1ari'1 

Telefon (0 60 32~ 3 19 7~ 
Telex 4 15 535 uCK d 
TeleQramme UMPRC 
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On the front end of this mantle a coarse 
filter tS mounted. 
Inside this part of the probe the critical 
onfice wtth a fine filter is mou.11ted. 
The c:-:ucal onfice/fine filter pan may 
be e:xc.'anged for other sample ~ows to 
~btair. o~er diluuon ratios (Sff ordenng 
infonnat:on). The CLIP., (Calibration 
Line1Purae Air) connection of the probe 
cons11u of i tube which ends in the front 
compartment (in which also the critical 
onfice is mounted) and which is used to 
supply the cntical onfic:e 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 blowing into the stack 
will remov~paniculate matter collected 
on the outside of the coarse filter. 

===- :7.:_r.=n 
c~: -====~-~ 

Fig. 3 
2 cross sections of the stack probe. 

., .... ,, 
i umbilical cord 

2 Teflon• ''•" 0.0. lines !or sample/ 
calibration gas transpon and 
2 propylene"•" 0.0. lines for 
pressurized air and vacuwn gauge 
connection respectively in a plastic 
armoured cable fonn an integrated 
multiconductor assembly. 

The cord is supplied in modular Sm. lOm 
a~d ?Om lengths and permitJ operating 
distances up to lOOm max. between the 
probe and the control unit. All 
interconnections are made wt th 
swagelok •couplings supplied with each 
cord. 

____ 1 ____ _ 

C'Zl 

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 
, ~t t~e probe inlet whereas the "Vacuum' gauge 
ind~cates the l>anial vacuum in.the ejector pump 
dunniz operauon. 
All external connections are made with u." lines at 
the rear of the unit. 
The flow circuit is indicated by white lines on the 
black enameled front. 

. ,_ 

diluter unit 17 0797 .430 
Modular 19" rack mount panel with additional 
dilu_ter consisting of an ejector pwnp and a critical 
on flee. The mu1mwn dilution ratio~ 150: l and is 
adjustable bf varying the compressed air flow and 
by selecting a cnucal on!ice out of the availa~le 
range (see ortienng i.niormation). Very ru1h dilution 
rauos of more than 100.000: 1 fore.a. odour 
measurement lolfactometry) may be achieved by 
cascading the diluter of the sampling probe and or.e 
or more units Oi9i ~30. The accuracv is about 2~. 
per dllu ting ste;:i · 
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PL""RE AIR GENERATOR 

16 l/min Max. gas flow: 
free of sulfur components, CO, 
o

3 
and nitrogen oxide, 

1 l/min free of hydrocarbons 

Max. pressure: 5 - 6 bar 

Power requirement: 220 V/50 Hz 

The system consists of an oil free compressor with 80 1 
storage tank, a self regenerating d~ier, cartridges for 
oxidation NO to NO and CO to CO and adsorption of 
N0

2 
and 502 • In ad6ition, a catafytic converter for 

destruction of hydrocarbons is contained. 

The parts are mounted on a plate, 
the compressor with 80 l storage tank sepa~ately. 

Purity specification: 

less than 0,2 ppb so2 

0,3 ppb NOX 

1 ppb 03 

100 ppb co 

10 ppb Hydrocarbons 

C28 
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The OXYGOR is available for the measurement of 
the 0, content in hazardous areas. for the time 
being still under the type OXYGOR 2 in Ex-version 
for wall mounting. This instrument meets the r• 
quirerMl'ltS of VOE standards 011010111 for the 
cluus (Ex)i, (Ex)e Ind (Ex)s G 3, and was tested 
by Berggewerklchaftliche Versuchsstrecke Dorl· 
muncl-Osne (BYS-Certificate No. T 5382 of 8 Sep

tember 1972). 

The indicating current circuit of the instrument is 
intrinsically safe. 

output signal: 0.1 •.• 1 mA 
1 ••• 10 V Into 10 kOhm 

The following record•ra may be used In accor· 
csance with the BVS Certificate for recording the 

measured values: 

point recorder type NSK ••• (Ex)e 
as per PTB No. Ill BI E -14652 

point recorder type NSK ••• (Ex)i 
as per PTB No. Ill BI E -162415 

INSIST ..,ecorder code No. 940433 .•• 1 
as per PTB No. Ill BI E -14555 

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

point recorder type AR. • I ... 
IS per PTB No. Ill BI E-14076 

point recorder type AR. 144 • I ... 
IS per PTB No. Ill B/E-15674 

101 ... .. 
~i ~ ;:.:::n -

_.,._ 
... ----· ----~ - ... -

I 

Fig. 2 

Specifications OXYGOR 6 N 

Standard measuring ranges: 
from 0 ... 2..0 •;. to O ... 100 '!. 0, 
also 18 ... 21. 95 ... 100 vol. 'I. 0, 

Special measuring rmngea: 
intermediate measuring rmnges up 
llD 100 vol 'it upon enquiry 
measuring span < 2 vol. If. o,. 
such as 0 ... 0.5 vol. 'I.. 0 ... 1 vol. 'At 0, 
20 ..• 21 vol. •t. or 99 ..• 100 vol. 'I. 0, 
smallest measuring apan 1000 ppm 0, 
such as 21 'At ± 500 ppm 

Range switching: 
electrical max. 1 : 5 

Power supply: 110. 127. Z!O. 240 V ± 15 'it 
48 ..• 12 Hz 
olher vohages upon enquiry 

Consumption: 40 {130) VA 

Output signal: O. 2. • ... 20 mA. max. load 800 Ohm 

Error limit: < ± 2 If. of measuring span 

Temperature compenution wethin range: 
273 K- 313 K • O ••• «:I C 

Sample gas flow: 
20-120 IJh 

Sample gas inlet press&S'e: 
max. 1 bar 
min. 0.2 bar 

Reference gas: 
depending on measuring range and 
service co,. N,. o,. compressed air 
from steel cylinder or· atmo'•Joheric 
air through built-in diaphragm pump 
w:th prasure regulator 

Reference gaa flow: 

0.8 l/h :1: 5 "' 

Reference gas inlet preuure: 
1 bar 

90 '!. time: < 10 sec. 

Warm-up time: about 1 ti 

Protection: OXYGOR SN: IP 53, on request IP 55 

Dimensions: refer u, 01.-tline drawing. fig. 2 

Weight: about 12 kg for rack mounting 
about 20 kg with wall-mounting cue 

Subject to technical modification• 

-- . - ·- -- .... - . .... . .. -- . -- . .. ... .. . - -- ----·-·---· .. -·----
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Telefon (0 60 32) 319 71 
Telu 415535 upk d 
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Vertreten durch: 



'The OXYGOR 6 N is arranged tor panel mounting 
(1r rKk or panel cut-out 131 x 447 mm. refer to 
dimensional drawing). The instrument can •~$0 be 

supplied in a cue for wall mounting or as por
table type (protection IP 53; on request IP 55). 

The front rlate of 1he OXYGOR 6 N ii provided 
with _.. indicating IMler, Illuminated power buttOn 

and. II these optloM.,. installed. switch for range 
chlnging. light-emitting diodeS for threshOld values 
and mtt lignal for smnple pa· failure. The front 
plate la furthermore equipped with a fine-dust in

IP8diof' fllW. 

Power supply connection. lignal outputs (20 mA I 
800 Ohm load-independent current), sample and 

reference gas Inlets and outlets are arranged at 

the rear lide of the instrument. 
• 

The electronlca and the analyser Itself inside the 
OXYGOR 8 N are HP8fated from each other. The 
front HCtion of the Instrument houses a large 
integrated printboard with the Individual function 
modules. IUCh u ampllfiw, range changing. 
tlnllhOld value. power supply section. and heater 
control. The analysw la thermally Insulated and 

thermOatat-controlled to 60' C. mounted on 
vibration-damping elements. 

The instrument can be quipped with the following 

optionals: 

If the sample gas ls not available with the neces
sary inlet pressure between 02 bar and 1 bar, a 
sample gas pump can be installed in the instru-
menL .·. 

If atrnoepheric air b used as reference gu. such a 
tor meuurlng ranges 0-21-.. 0, or 10-21-.. 0,. 
a l9COfMI diaphragm ga pump can be installed In 

the instrument. 

Feull monitor 

This unit monltora the power supply end the aampl• 
gas flow to algnal failure of th9 pump or blocking 
of 91e sample gas line. The threshold la Ht to 
10 l/h, can however be adj~ated to any value 

I 

betWMn 5 and 100 l/h as r~uired. The contact 

ia potential-fr ... 

Range ewltchlng 

The OXYGOR I N can be equipped with 2 measur
ing ranges, max. ratio 1 : 5. A potential·frH contact 

la available. 

Digital dllplaJ 

The OXYGOR 6 N can be eq:.1ipped with a digital 
instrument in tl'le place of the indicating meter. 

The instrument can be equipped with 2 thres~old 
value contacts. These can be adjusted over the 
full measuring range. Rating 48 VA (max. 48 v. 
max. 2 A). 

Remote ........assion of measured values 

Point recoroers. self-balancing recorders. indicat· 
ing instruments, or controllers can be connKted 
to the signal outplJl Several indicating and r~ 
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 
Ir. a 19'' cabinet together with the accessories. 
auch as flowmeter Str 04, steel cylinder with rel• 
rence gas and cha• cock Us 01 for sample gas. 
test gas and zero gas. 

C32 

The material for the gas sampling and conditioning 
system depends on the particular application. The 
measurement of 0, in stack gas usually requires 

the following pans: 

gas sampling sleeve G• 51, 
gas sampling tube with ceramic filter Ga 53. 

FrequenUy it 111 necessary to UH a gu cooler in 
order ID avoid condensate inside the ar.alyser. The 
electric sample ga cooler Fi 57 A with automatic 
condensate drain can be provided for this p"rpose. 

Monoflex tubing Le 29 is uHd as sample ga line. 
This consists of an elutic, non-cglng and acid· 
realatant plastic #it\ dimensions 3.5 x 9 mm dia. 
This tubing should be run in a metal conduit for 

mechanical protection. 

The correct performal\ce of the measuring system 
depends decisivel1 on appropriate gas sampling 
devices and filters for conditioning the sample gas 
In accordant:e with the l)articular requireme:'\ts and 
operating conditions. If the operating conditions 
are specified, we Shall be glad to submit appro

priate proposals.' 

I 
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OXYG.OR &N 
Paramagnetic Oxygen Analyser 

4 0 '-· 0 

as dual component unit 
in a wall-mounting case e ·-·-

UPK OmbH 
0·6350 B&d Nauheim 
Haup111ra6e 95 
Po1lfacn 1223 

as laboratory unit 
in a desk-top case 

as plant control unit 
in a wall-mounting case 

in 19" rack 
for the measurement of 

0 2 in gases and vapour 
in the ppm and 0 

/, range 

TelefC\n (0 60 32) 319 71 
Telex 415 535 upk d 

Vertreten durch: 

• 

• 
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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: 

bolhrr firings 
Industrial furnac:ea 
Incinerator systems 
Internal combultlon engines 

and for the monitoring of: 
protective gas 
atmospheric air 
fennent8tion processes 
purity of oxygen 
research work. 

.. ._.... prlnclple 

The principle of measurement of the OXYGOR is 
bueCI on the paramagnetic ptoperties of the oxygen 
molecules. by which oxygen is distinguishecf from 
other common gases. 0, molecules have a relatively 
atrong permanent-magnetic momenl Therefore, in 
.n Inhomogeneous magnetic flel.S. a force acts on 
thl oxrgen moleculea In the direction of increa
lng field etrengtha. Since thl magnetic r .. 1d acts 
on uctt lndlvldual oxygen molecule. the force 
acting on the total gu incr ..... with the volumetric 
concentration of oxygen. Thia force can be used 
for generating a aelective effect of measuremenl 

Unlike the thermo-magnetic measuring instr•Jments. 
the OXYGOR operatea on the principle of th• pure 
preaure effect between two gases of dlfferen\ 
magnatic euaceptlblllty; consequently, the readings 
are 8Ubstantially lndepende.it of the non-tnaQnetic 
properties of the other sample gu components. 
such • ther"'.al conductivity, thermal capacity, 
Ylsco9ily etc. 

The measuring system. IChemstic;ally shown In 
figure 1. consists of the two flow ct•annel~ 1 and 

• 2. aacti equipped with a thermo-sensor comprising 
a pair of measuring filaments 3-.C end 5-6 in a 
Whaatstone bridge. A constant voltage source is 
Uled • aupply 1or the bridge circuit and heats 
the filaments to a certain temperature, 

"-f•ence gu, which may ba co.. atmospheric 
air, N, « 0,. depending on the me11uring applica
tion. I• admitted et a constant 11te and flows 
through the channels 1 and opposite ports Into 
the measuring ch•nnel where It mixn w!t."I the 
Nmple gu, and lnvn the mnsuring system. ' 
One of the two ports 11 arranged in the inhOmc.- ' 
geneous field of 1 strong magnet. 

f 

' t 

2 2 

Fig. 1 
functlonaJ diagram 

The flow restrictions of th6 two channels 1 11e 
balanced so that the qa flnw In the measuring 
system is sy'71metr:ca1 r sample gas and reference 
gas have tht" .ame magnetic, susceptl~ility. 

The praen:e of oxygen in the umple gas csusn A 
• b.\ck-preuure et the outlet port oi the reference W 
gas an the magnetic field, since the oxygen tends 
to enter Into the magnetic field due to It.I pars
magnetic behaviour. 

This results In 1 pr""'• difference betwNn the 
""'<> outlet ports and consequently a crot1 flow of 
the reference gas ICIOll the thermo-sensor 3-.C, 
which causn different cooling of the two halvu 
of the filamenl The ,..,Hant change In rnistence 
unbal•ncea the brid~. producing a bridge signal 
whi~ 11 propcrtional to the oxygen content of the 
umple gas. 

The affaGt of any ch1ngea in the bridge rnlstence 
that m1y be ceuMd by convection flow due to the 
position of th• instrument i1 compen11ttd ~Y a 
filament 5-8 in the flow ch1nnal 2. 

The instrument is highly independent of changn 
in , viscoGity, temperaue, and density of the 
11mple g1~. 
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NDIR 
Gas Analyser 
for CO, C(h, SQi, NO, Cilt, N~ 

and 60 other components 

UNOR&N 

e TOV sUtatlility-tested for SOz. CO. 
NOINO, 

• cettified by German Oeparlmenl of 1l'le 
.......,, in ICCOf'dance with 1he Large 
Boiler Clean Ail RegutaliOns 
- 13. BlmSchV 

• **'tor lhock-J)R'~ 
• olfic:ialy testeO tor use in lhefteB 
• high measunng sensitivity 
e meas.inng ranges from 20 ppm IO 

100vol." 
• high Mlectivily - IOwesl aoss 

l9IP0"'9 ancl ~ gu inluence 
• ••c111m zero point ltaDility 
• high s:abilily of sensitivity 
• mininun ol ~-high 

.... llbillly 
eea,IOopeta 
• low i'*'9nce of lmbiertl temperature 
e 1r-3 PU slide-in dtalil 
• plug-in altc1rol lics Pf•ec.d 
• c:ompKt. raun-trn CMOS eiecvoncs 
e nay 8dlS)C8tlOn IO oa,., rnusunng 

ranges 

Options 

2 measunng ranges 
extemal range sWllCtling 
cigital display 
eco-cooe csata outPUt 
galvanlCally iso'atee! analog outPUl 
lineansatian 
alarm limit value contaCIS 
i..ibulll sample gas pump 
barometne pressure compensation of 
measurect value 
wal-mounting case IP 55 
case protecoon (Ea)p 
corrosion-r ..... lnalyler V9'1IOf\ 

lntroductlotl 

AulomaliC maftuwing of gun inirQIS1ry, 
measurement of IS8dl gu co .... eation 
ano ~ con1r01 of chemiC8I 
proc:nw can be IChiewcl only by 
~ wtli&.I\ give U'9 corantralion 
of cat1ain c:omponema with high accuracy 
COtlClnUOUlty ancl ~. 

Proven in OOl'atil ig prKlcl .. .nllyMfl 
tor .,. phOtOmlOICll detenninllion of lhe 
irM9'll raciatlOn llDIOfPlion ar spea1c 
waolllliglh. lhlll IC>al!IO ~ 
infra.feel ~(HOIR) phOIOmeter lfl 
c:hnClensecl by h9h measunng sensici
dtf and MleCIMly tor deleCllng.,,. conc::en-

UNOR &N 
i 

I 

I 
21.004 El .. ~: 

I 

Appliutlon 

Will\ ils proven desql principle. txcellen: 
memuring perfon'nance and continuous 
,._., indice~. IN UNOR6N iS a reliable 
measuring insinwnent for 1ht dellrn'M ... 
tionol gas~-

'The UNOR 6N with ils elednc DC and 
vo11ge signal C8n tit used as concen-
1raon indicator and elsO as conllol signal 
transmitler for the con1l'OI of gas concen
lraticlnS and rniXlureS. 

Typic!l applicationS are: 
- procea gas conuol in chemicll planlS. 
- ~·~onbailr'SldS 
{Clean,..~- 13. Sh5chVl: 
t. instrUment is TOV-testec:t and 
alloaly lpplO\'eO 

- - pollution measuremenl and dean 
•c:onucl. 

- ..naust gu rnNM'emenl on rnoeor 
""1ides. engine Ind motor car test 
ands. 

- monitoring of room almOSphefe for 
IDlerable limit values, 

- rnusuremem and con1rOI of blast 
bNce and convener gases. 

- measurernenc and conbOI of biologlCal 
processn, 

- monitOMg of grMn house and lnit 
llOlag8 ltmosplitfe, 

- conllOI of prol9dive gu c,f kins • 
- measurement of naturm gu. sewer 
... r9fuH pile gaMI Ind ltWage • , 

IUlment planCS. 
- maniloring of car pilb, road tunnelS 

and Civil procec:tion Shetter; Ill 
. inllrumlnl is lhOck-tested anCI 
olficialty aporoved. 

11aoon of one cenarn gas ~~iet:!!!nt~. ---------------

~ , .· ·-··· ... ~' .. :-.; .: !! 

UPK 
I 

UPK Gmbrt , 
0·6350 0ad ~auhe1m 
Hauptstra&e ,95 
Postfaen 122,3 
,eunoesrepuli>lik Oeutscnland 

Telefon (0 60 32) 3 19 71 
Telex 415 535 u

1

0k d 
I I 

1'elegramme U~PRO 
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Vertreten durch: 
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1 91$ samprmg probe 

2 condensate separator 
3 duSt filtar 

' sample gas pump 
5 bypass 0"'911low valve 

6 swifCh c:oc:k for conneding test gas. 
manual or in c:onnection with an 
automatic: calibtali~ unit 

7 flow indicator 
8 flow needle valve 
9 CO-NOIA ,photometer UNOR 6N 

1 O gas sampling probe with protective 
UNI 

1 t SWl1Ch COcic for connedng test gas 

I (system calibration) 

12 heated sample gas line I 

t 13 PTFE sample gas pump 
; 1' heated c:oarst ftfter on probe I 15 come>rlSIOr•f'1Pe sample gas COOier - (PTFE gas lints) 

1 & c:oncsensare Chin pump 
11 NOz - NO convener 
18 NO-NOIA phOtomerer UNOR 6N 

Vertreten durch: 
Telefon (0 60 321 319 71 
Telex ' 1~ :>35 upk d 
Telegramme UMPAO 
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'1':-~tion 
The UN0R 6N is arrange1 in a 19" ·3 PU 
Shde-in d'ISSIS for direct instaftation :n 
19" Clbi'e Ind radcS. For wa1 mounting. 
1Ns ......... Cl'laSsls is placed in an IP 55 
case. 

• 

• 

• 
, 

I 

ElecfiOnic section and thennostat-con
lrOiled arwyser &l'l separated by s 
modular design. The analyser consisting 
of detector and HF-section. measunng 
aivette Ind rnodulabOn unit. is mounted 
in the rear ... ~64 by shon hOses 
ID the gas inlet Ind OUllet co:mectOtS on 
.. ,..,. wall. Ari optional fault monitor 

checks the sample ~ flow in the gas 
outlet and gives a fault state signal in case 
of flow belOw the set Value. 

The fronl part. behind the front plate. is 
provided wilh the lllge integratlKI plug-tn 
elear'ol lies pillboMS wilh al lhe eleclroi liC 

comporwnts and c:ontrols. This space 
mo~._ power mains nnstom• 
and mny m.- sample gas pump. 

Arranged an the front plate of the 
UNOR 6N n lhe measuremertindicalion. 
eilher' as~ meter ex 31/z digit LEO 
digiWdilplay, 
1tle sio- swilch, 
1tle rMgt IWilch, 
1tle pump swilch. 
1tle LEDs tor alarm 1. alarm 2. fault 
and the ~rs for zero and 
Mnlltlvlly 8"lng 
for boll'I ~ranges. 
A plot llftlP Shows lhl correct function of 
~ thennaltat-control of the anatyser. 
A ~flee fine Gust tilter on the 
right licle al the insvument front plate 
PfOtedl the analyMr from sample gas 
dull 

In addition. two safety glass tilters are 
installed in the inlet and outlet of the 
analyser cuvene. 
The rur side of the instrument is provided 
with the gu connections, mains pluy 
connector. power fuses, and terminal strip 
tar lllcllic:m COi i iectiorlS of rnNSUr9ment 
OUlpUl, Clpllllit lg mode/measuring range, 
fault ltalt signal/flow and power failure, 
lmit Yllul llann c:ontldS 1 and 2. Also 
external 'ln9t switching control can 1:)1 
connected. 

The UNOR 6N ii buiH and tested in 
ICCOtdanCe with DIN 57411, part 1 NOE 
CM 11, part 1 "Protective measures for 
*'1ronic mtaauring instruments". 

~rlnolpl• of ........ Ntneftt 

The UNOA gu anatynr is an infra-rid 
phOCOmettr operating on tht lingle•beam 
pnncipte wilh phase-oppoaecs radiation 
· modulat.on: This non-dispersive analySis 
methOd WllhOut spectral resolution uses 

---'-.....J...----

ll'le actual gas a>rnponent to be measured 
for aehieving Hltctivity. 

The measunng component is therefore 
.ndOsed in the r~tion detector whlCh 
consrsts of two optical absorgtion layers 
in series. P"eumaticalty separated t>y a 
~- The rear VOiume haV1n9 a 
gteater layer lhlckness. its wavetengtti
~t absorption lines (fine strueture 
of twlds) have a larger halt-value breadth 
tl'l6n that of the front \'Olume. Theretore 
the front vOlume mainly absorbs the 
energy ot the centre of eacn absorpllOn 
line. While the rear volume aDsott>s thf! 
remaining energy of the ftancs. 
The detector is dimensioned so that t>oth 
portions of energy are equal. re~1tmg m 
equal amplitude pressure pulses Clue to 
healing of the gas volumina. 

Should the measuring side of the cuvette 
(having a 'ength adapted to the measunng 
range) c:ontam some of the component 
to bt measured. infra-rid radiation of the 
ine centres is pre-absorbed so that 

----°'-
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mainly the pressure pulses of the front 
volUMt are reduced. The prnsure equili
brium is unbalanced and the resulting 
pressure pulses art applied through 

capillaries to a °'""9nllaMype ~ 
capacitor for t>e;."'V ~ into va. ia
tions of cap&ciLlnce. SinC8 a modulated 
radiation d.=tftrenct betwHn line centre 
and flanks at the specific wavetengtn 
OCCU!J only in lhe case of Hlectivt pre
absotplion in tht n19uunng side ot the 
cuvtnt, the pressure P\AN Signal gene
rated becomes the trUe meuunno 1i9na1 
and vw fonning of me dlfterence belWffn 
high pr111urt putstt iS avoided. Th11 
features ensurn a high measunng 
accuracy and stable calibration curve. 

Tht combinatJOn of optical and pneu
,,,.tical signal compensation guarantees 

c)9 

a Ye'"!' stable zero point. l l'llgtt resotu!1~
and setec:tivity ot the S1ngle-beam pl'lo~ 
meter. 

Oepenong on the consteftation otll'le Slt'IC'! 
lines. interfering ;as COi"' -OQnents wit:". -

IDY.'-:::oon bands .:ve11apt11ng with the 
bands ottt>e measunng c:omoonent wo-..: 
PrQP<>ttJonately mftuence tne at>sor;n1c~ 
>)f the lront and of the rHr detec-or i.ave· 
The resultlng cross-sensitivity values ·a·e 
po$lllve and negative and. on the averz::e 
largely compensated. -

A higl'I selectivity is Ot>U1ned t>ecause 
non-selec:1ive attenuation of radiatJOr: e..
conc:lensate films on the inside surface 
at'ICI wtl'ICIOws of the a.-venes WOUfCI no: 
generate a measunng S1gna1. ThlS selec
tivity can be improved even f\."1her by ::"le 
use of oPtical interference filters an the 
radiation path of the photometer to ellm~ 
nate the influence of interference gases. 

Ari electronic phase-(:ontrofted AC amoi~ 
fier converts the Changes in capacitance 
of the detector capacitor anto a concen
tration-proportional DC Signal which IS 
indicated on the meter of tne instrumen: 
and available as 20 mA output sig:ial. 



APPENDIX D 

PROCEDUR£S U~INC HPLC FOR THE AMALYSIS Of TRACE ORGANICS IN 

ENVIRONMENTAL SAMPLES 

Dl. Analytical Procedure 

The procedure for the detenaination of trace organic materials in 

environmental samples can be broadly split into three separate stages: 

Ci) Sample extracLion/concentration. 

(ii) Preliminary fractionation/clean up (if necessary). 

(iii) ~hromatographic separation/detection and quantification. 

Dl.l Sample Extraction/Concentration 

PAH's in gases are normally adsorbed on particulate material which is 

collected onto glass fibre filters or polyurethane fo•. Regardless of the 

collection medium the fXtraction stage requires the continuous solvent washing 

afforded by soxhlet ext~action - a standard reference method. The American 

Society for Testing and Materials (ASTK) recommends 5-6 hours Soxhlet extraction 

of air particulates with benzene. The US EPA manual for Environmental 

Assessment specifies a 24-hour soxhlet extraction using dichloromethane solvent 

for the deteMinat ion of organics in sol id 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 

cyclohexane are believed to be almost 100% efficient for Benzo(a)pyrene. 

However, since cyclohexane extracts fever uncharacterised materials than 

benzene, and is itself less hazardous it has been endorsed by official bodies 

such as WHoDl. Thermal degndat. !on of sample in the soxhlet is pouible and 

solvents vith lower boiling points such as dichloromethane have been 

suggestedD2. 

Dl I 
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A recommended aethod of extracl ion is a 24-hour soxhlet vith 

dichloromethane in • fume cupboard vith s:iielding to uclude UV light - UV 

possit~y causes PAH degradation. !t is suggested that a heavy inert gas such as 

argon be used to flush apparatus thus reducing the possibility of oxidation. 

An; materials likely to cause contamination should be prewashed with solvent 

r e.g. filters. thimbles etc. 

' 

Concentration of the crude extract is necessary after soxhlet extraction. 

Two possible vays are: 

(i) The use of a Kudurna Danish evaporator. The evaporator is a peAr 

shaped piece of glassware open at both ends (v~th ground glass 

joints). One end is connected to a 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 a crude concentrate of 1-2 mls. 

It has been found that using a HPLC with a programmable 

fluorescence detector that there is not en~ugh selectivity. 

therefore further clean up is required. 

Dl.2 Fractionation/Clean Up 

The basic pdnciple of most clean up techyniques h to use 

chromatographic principles to separate the components of a complex mixture and 

'cut out' those of interest. A simple approach i1 to uae a silica adsorption 

colum. or cartridge and elute the crude 1ample through it with a non polar 

mobile phase 1ucb as hexane. All low polarity components, including PAH'•, are 

eluted and those component• with a high polarity remain adaorbed in the silica. 

The hexane eluent is evaporated by 'nitrogen blow down' to obtain a clean 

r ~centrated extract of PAH's. This method has produced limited 1ucces1. 

A preferred method i1 to use a semi preparatory RPLC column to separate 

the crude extract and collect the fr act ion containing the PAH' s of interest. 
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Tbe column used for this has been 1uccessfully appliedD3,D4 to air 

particuhte extracts prior to completion of the analysia by both HPLC and 

GC/KS. 

DI .3 Anal:.>tical Separation and Measureaent 

Reversed phase HPLC usi··g C-18 as octadecyl silaoe (ODS) bonded phases 

bas been used for a number of year• to separate PAH's for analytical 

91easureaent. In recent years specialist proprietary stationary phases and 

colU11Ds have been made available vhich separate all 16 PAii EPA priority 

pollutants vitb base line resolution on a single chroaatographic run of less 

than 20 ainutes. Thia is usually achieved by using a binary gradient solvent 

delivery witb acetonitrile and vatar aixtures or altenatively with water and 

methanol mixes. 
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