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PREFACE

This report is an examination of new devices and technologies either
commercially available or being developed which might have application to the
railroad hazardous material spill response problem. Monitoring device data has
been compiled, analyzed, and summarized to determine which detection system would

be most advantageous for railroad emergency response teams.

The work was sponsored by the U.S. Department of Transportation, Federal
Railroad Administration, Office of Research and Development, Equipment and
Operating Practices Safety Research Division, Washington, DC. The report was
prepared by the U.S. Department of Transportation, Transportation Systems Center,
Cambridge, MA.
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1. INTRODUCTION

Railroads are used regularly to transport hazardous, toxic, flammable, and
reactive materials. Occasionally, accidents or derailments occur that cause
spills of these materials. In response to such spills, safety and fire
officials must know the nature of the spilled material in order to properly
evacuate residents of surrounding areas, put out any resulting fires, and render
the spill safe for proper clean-up. If the exact nature of the spilled material
is not known, and turns out to be highly toxie, flammable, or dangerous only
when handled, the risks to the response personnel could be very high. Racently,
the Federal Railroad Administration (FRA) conducted a study of monitoring
devices for railroad safety in which a survey was conducted of various chemical
vapor detectors suitable for railroad use. (1) Because of continuing interest by
the FRA in the latest development in chemical vapor detectors, the
Transportation System Center (TSC) was asked to update the original study using
any new equipment and techniques developed since 1982.

1.1 OBJECTIVE

The objective of this effort is to augment the original work (1) and
determine if any new equipment or technologies have been developed since 1982
that could be used by railroad emergency response teams.

1.2 SCOPE

This report will be a compendium of any new devices and technologies efther
commercially available or being developed which might have application to the
railroad spill response problenm.

[ vl S



2. LITERATURE SEARCH

The report by Saunders and Kager (1) looked only at those potential
monitoring devices that fit the response team detector requirements of the
National Strike Force. This report deals with any detection technique with
potential to ald response teams regardless of cost, operational problems, or

complexity. A literature search of the following data bases was conducted:

1. National Technical Information Service (NTIS)

2. Pollution Abstracts

3. Transportation Research Information System (TRIS)
4, Enviroline

5. Conference Proceedings.

These data bases were searched for the following topics: railroads, railways,
hazardous, chemical, and toxic materials, spills, accidents, detection, monitor,
sensing, response teams, and emergency response. The first search netted about
20 references most of which were not cited in the original report of Saunders
and Kager. (1) A second search of the same topics with the omission of the
reference to railroads or railways was carried out to find references to
detection equipment used in other environmental situations, such as U.S. Coast
Guard or Environmental Protection Agency studies. This search uncovered
approximately 60 citations concerned with the remote detection of spills, most
of which pertained to oil. Out of these 60 citations, approximately 10 were of
some interest to this program. A third search was conducted of the same data
bases, but this time omitting railroads, railways, accidents, and spills in
order to find any reference to reports dealing with the remote detection of
hazardous, chemical, or toxic materials. This search resulted in approximately
454 citations with about 28 directly related to the remote detection of
hazardous materials.

In addition to the literature search, trade publications such as Pollution
Equipment News, Industrial Hygiene News, Instruments and Apparatus, Laboratory
Equipment, Instrumentation and Control News, and numerous other chemical
references were searched for any useful detection equipment.
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3. INFORMATION OBTAINED FROM EXPERTS

3.1 SOUTHERN RAILROAD GO-TEAM

Mr. J.J. 0'Driscoll of the Southern Railway Company and leader of the
Southern Railroad's Go-Team outlined their procedure for a hazardous materials
spill. Over _he course of a year, they have about 100 incidents with not very
many being of a toxic nature. Since his concern is with the flammable
materials, Mr. 0'Driscoll is the only member of the response team who carries
any monitoring equipment. This equipment includes a universal sampler length-
of-stain detector, a HNU portable photo-ionization detector, a combustible gas
indicator, and a Mine Safety Appliances Model 2A explosives meter. Since the
use of the HNU photo-ionization detector and the length-of-stain indicator tubes
are limited, the most important devices are the explosives meter and the

combustible gas detector.

The Southern's emergency response action proceeds as follows. Mr.
0'Driscoll and two or three other members of the Go-Team immediately contact the
shipper of the material. This has always produced a good response from the
shipper in that they usually send their most knowledgeable person, monitoring
devices for the material if they exist, and protective clothing. First, the Go-
Team tries to identify the material from the way bill, Next, they determine if
any railroad personnel or bystanders are injured; if so, they notify the proper
emergency people. The team then determines from a safe distance, either by the

presence of a clovd, fire, or odor, the condition of the spill. Finally, they

notify the Jispatcher. The main concern of the emergency response team is

whciher or not the material has escaped from the container. If the material has

escaped, one either does not go in to the spill area or if one does go in, one
uses full protective clothing and self-contained breathing apparatus. The most
critical incidents are those that involve fire exposure or a mass leak with a
fuel-air cloud or a toxic gas cloud.

Mr. 0'Driscoll stated that he would be interested in any device that could
provide more information to the responsible railroad people. However, such
equipment would only be given to experts in the response units who have had real
life field experience with hazardous materiais. There are not enough



experienced people, even on the Southern Railway, to give each emergency unit
equipment because of the problems of calibration, cost, mainrtainence, and
training, and the large number of trains covering a broad geographical area.
Mr. 0'Driscoll is reluctant to give monitoring equipment to people on the scene
who cannot make decisions and does not want to pass off responsibility for
control of the incident to someone else who does not have any practical
experience with hazardous materials; €.g., someone who does not know what
materials are flammable could make fatal mistakes. He feels comfortable with
the present response guidelines and does not want his railroad people doing
response functions of fire departments, ambulances, and other response
personnel.

3.2 U.S. COAST GUARD STRIKE TEAM

Lt. Phil Glen of the U.S. Coast Guard Atlantic Strike Team (AST) indicated
that a monitoring device that would identify hazardous materials would be
welcome. Currently, the AST uses length-of-stain indicators, oxygen meters,
combustible gas detectors for the Lower Explosives Limit (LEL), portable flame
ionization detectors, HNU portable photo-ionization detectors, Century Systems
OVA-98 portable flame ionization gas chromatographs, and have just recently
purchased a Foxboro Miran 1B portable infrared detector. Lt. Glen stated that
all of these units are useful if used properly and their limitations noted. The
best method of analysis for the unknown hazardous material is the gas
chromatography-mass spectrometer analysis of a grab sample. In general, if the
situation is not serious, the AST takes a grab sample and sends it ou: for
analysis. If they must go intc the spill, they use self-contained breathing
apparatus and proper protective clothing. If available and appropriate, the AST
will use their monitoring equipment noting the limitations.

A universal hazardous materials identification device is essential but
should not be used by everyone because of the cost. training, and calibration
required. The equipment now used by the AST requires calibration before going
into the field which must be carried out by properly trained personnel in order
for proper interpretation of the results and proper decision making. The AST is
aware of the mobile monitoring systems such as the U.S. Coast Guard mobile
laboratory and would use it if available, but knows that such equipment cannot
be available to everyone, at any time, at any location.



3.3 THORNEY ISLAND HEAVIER THAN AIR DISPERSION TESTS

Tests were conducted at Thorney Island, England, to study “he physical
phenomenum of dense gas dispersion. Mixtures of Freon in nitrogen were pumped
into a natural gas tank about 40 feet tall. The tank was allowed to rupture and
the effects of the wind, temperature, and terrain on the dispersion of the
mixture were measured. The purpose of these experiments was to verify or
determine the accuracy of the dense gas dispersion models. To date, no final
report has been written on this study, and little information is available as tu
which dense gas dispersion models performed the best.

3.4 ENVIRONMENTAL PROTECTION AGENCY EMERGENCY RESPONSE TEAM

Dr. Harry Allen of the Environmental Protection Agency (EPA) Eastern
Emergency Response Team indicated that his emergency response team uses the HNU
portable photo-ionization detector, the Century Systems OVA detectors, and
Dragger Tubes. They have just purchased a mobile Sciex tandem mass
spectrometer, but have not yet used it in the field. His experience has been
that the manifest or way bili has usually been very good and the tank car
placards have also been usefu.. According to Dr. Allen, most railroads have on
retainer a company experienced with hazardous materials. These comparies
provide experts who know what to do with each type of hazardous material. The
emergency response team has also received good assistance from CHEMTREC
(Chemical Transportation Emergency Center).

Usually at a spill site, air samples are taken in Tedlar bags or trapped on
ERT 2-stage adsorption tubes and analyzed at a contract laboratory. Liquid
sagples are grab sampled and gas chromatography-mass spectrometry analysis are
performed. Where necessary, protective clothing and self-contained breathing
apparatus are used. The emergency response team is investigating with the
Rockwell Corp. the use of a radio-controlled drone to carry a HNU photo-
ionization detector through a spill site. Dr. Allen was not aware of the
Microsensor Technology Inc., portable gas chromatograph, but was familar with
the Foxboro Miran 1B infrared analyzer. He did comment that he was not in favor
of giving highly sophisticated equipment to railroad personnel who lacked the
practical field experience with hazardous materials to interpret the results
properly and safely.
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3.5 DEPARTMENT OF DEFENSE MONiTORING ACTIVITIES

The Department of Defense sponsors several monitoring activities, but none
of them involve the requirement for the identification of unknown materials such
as those involved in hazardous materials spills. The U.S. Army conducts a
great amount of research towards the detection of chemical and biological
agents. The detection methods are very specific to a particular species and no
universal survey techniques except the very expensive remote monitoring
techniques have been investigated. Th2 U.S. Air Force has been interested in
monitoring the combustion products of jet and rocket engines, but has not funded
development of any multi-component monitoring devices. They are concerned with
monitoring the traditional pollutants such as carbon monoxide, carbon dioxide,
oxides of nitrogen, hydrocarbons, and sulfur compounds. The Air Force is also
interested in the detection of solid state and liquid rocket fuels such as
hydrazine. The U.S. Navy has no program in monitoring except for the
measurement and control of stack emissions from Navy vessels and the specific
case of monitoring devices for measuring the quality of the air in submarines.
In these cases, specific moanitoring devices are required for specific compounds
and no work has been done on multi-component monitoring devices.



4, HAZARDOUS MATERIALS MOST OFTEN SHIPPED AND SPILLED

A survey of the most often shipped and most often spilled hazardous
materials was conducted to aid in the selection of hazardous materials that might
be detectable by some of the monitoring devices listed below. Tables 1 through
6 1ist the top 18 or 20 commodities involved in railroad incidents for the years
1979 through September of 1984. This information was obtained from the U.S.
Department of Transportation, Materials Transportation Bureau's Hazardous
Materials Information System. Table 7 lists all the hazardous materials spilled
in railroad incidents that were reported to the Environmental Protection Agency.
This list includes the name of the material, how much was spilled, how much was
being shipped on the trains when the spill occurred, and the number of spills
that occurred. This information was oi*ained from the Environmental Protection

Agency's Hazardous Materials Information Data Base.
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TABLE 1. TOP 20 COMMODITIES INVOLVED IN RAIL INCIDENTS IN 1979

Commodity
Liquified Petroleum Gas

Sulfuric Acid

Ammonia, Anhydrous
Phosphoric Acid

Hydrochloric Acid

Flammable Liquid, N.O.S.
Corrosive Liquid, N.O.S.
Acetaldehyde (Ethyl Aldehyde)
Sodium Hydroxide, Liq or Sol
Ethyl Acrylate, Inhibited
Styrene Monomer, Inhibited
Alcohol, N.O.S.

Paint Related Material

Fuel 01l

Phosphorus White or Yellow, in Water

Methyl Alcohol
Chlorine

Combustible Liquid, N.O.S.

Ammonium Nitrate Fertlizer (<.2% C)

Acetone

Total (Total Incidents For Year = 1274)

Incidents

124
123
76
4
63
46
4s
35
34
N
30
27
21
16
16
16
15
15
14
13

834/1274 = 65%




TABLE 2. TOP 20 COMMODITIES INVOLVED IN RAIL INCIDENTS IN 1980

Commodity

Liquified Petroleum Gas
Sulfuric Acid

Ammonia, Anhydrous
Hydrochloric Acid

Alcohol, N.O.S.

Flammable Liquid, N.O.S.
Phosphoric Acid

Sodium Hydroxide, Liq or Sol
Corrosive Liquid, N.O.S.
Styrene Monomer, Inhibited
Paint Related Material
Petroleum Naphata (Combustible)
Methyl Alcohol

Combustible Liquid, N.O.S.

Fuel 01l

Ethyl Acrylate, Inhibited
Acetaldehyde (Ethyl Aldehyde)
Ammonium Nitrate Fertlizer (<.2% C)
Crude 011, Petroleum

Petroleum Naphata (Flammabdble)

Total (Total Incidents For Year = 1372)

Incidents

154
140
76
60
54
50
u8
48
40
28
25
22
22
21
19
17
15
15
15
1L}

88371372 = 64g



TABLE 3. TOP 20 COMMODITIES INVOLVED IN RAIL INCIDENTS IN 1981

Commodity
Sulfuric Acid

Flammable Liquid, N.O.S.
Phosphoric Acid

Hydrochloric Acid

Liquified Petroleum Gas
Ammonia, Anhydrous

Corrosive Liquid, N.O.S.
Alcohol, N.O.S.

Sodium Hydroxide, Liq or Sol
Styrene Monomer, Inhibited
Ethyl Acrylate, Inhibited
Combustible Liquid, N.O.S.
Ammonium Nitrate Fertlizer (<.2% C)
Petroleum Naphata (Combustible)
Fuel 01l

Gasoline

Petroleum Naphata (Flammable)
Sulfuric Acid (Spent)

Toluene

Carbon Dioxide, Liquid, Refrigerated

Total (Total Incidents For Year = 1183)

10

Incidents

121
82
81
76
63
60
50
35
33
24
17
15
14
14
12
1"
1"
1"
1

10

75171183 = 63%
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TABLE 4. TOP 19 COMMODITIES INVOLVED IN RAIL INCIDENTS IN 1982

Commocity
Sulfuric Acid

Hydrochloric Acid

Alcohol, N.O.S.

Flammable Liquid, N.O.S.

Liquified Petroleum Gas

Ammonia, Anhydrous

Phosphoric Acid

Sodium Hydroxide, Liq or Sol
Corrosive Liquid, N.O.S.
Combustible Liquid, N.O.S.
Petroleum Naphata (Flammable)
Petroleum Naphata (Combustible)
Acetone

Ammonium Nitrate Fertlizer (<.2% C)
Ethyl Acrylate, Inhibited

Carbon Dioxide, Liquid, Refrigerated
Styrene Monomer, Inhibited
Potassium Hydroxide, Liq or Sol

Methyl Alcohol

Total (Total Incidents For Year = 893)

n

Incidents

94
64
55
51
48
37
35
34
22
21
16
15
13
12
11
10

10

566/893 = 63%




TABLE 5. TOP 20 COMMODITIES INVOLVED IN RAIL INCIDENTS IN 1983

Commodity Incidents
Sulfuric Acid 110
Liquified Petroleum Gas 70
Alcohol, N.O.S. 67
Hydrochloric Acid 54
Flammable Liquid, N.O.S. 52
Phosphoric Acid 48
Ammonia, Anhydrous 46
Sodium Hydroxide, Liq or Sol 28
Corrosive Liquid, N.O.S. 22
Fuel 011, NO. 1,2,4, or 5 15
Petroleum Naphata (Combustible) 15
Petroleum Naphata (Flammable) 15
Combustible Liquid, N.O.S. 14
Methyl Alcohol 14
Benzene 10
Poison B, Liquid, N.O.S. 10
Vinyl Acetate 9
Acetone 8
Hydrogen Sulfide 8
Styrene Monomer, Inhibited 8
Total (Total Incidents For Year = 917) 6237917 = 68%

12



TABLE 6. TOP 18 COMMODITIES INVOLVED IN RAIL INCIDENTS IN 1984

Commodity Incidents
Phosphoric Acid 78
Hydrochloric Acid 48
Sulfuric Acid 46
Liquified Petroleum Gas 35
Ammonia, Anhydrous 25
Denatured Alcohol 16
Flammable Liquid, N.O.S. 14
Methanol 14
Acetone 13
Caustic Soda, Liq or Sol 13
Ethyl Alcohol 13
Petroleum Naphta (Combustible) 1"
Sodium Hydroxide, Liq or Sol 11
Vinyl Acetate 11
Corrosive Liquid, N.O.S. 10
Alkaline, Liquid, N.O.S. 7
Combustible Liquid, N.O.S. 7
Cresote, Coal Tar 7
Total (Total Incidents For Year =z 652) 379/652 = 58%

13
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TABLE 7. HAZARDOUS MATERIALS SHIPPED/SPILLED IN 1984

Hazardous Material

Dichloroethylene
Isobutyl Amine

Silver Cyanide
Isobutyl Acetate
Triethylamine

Arsenic Acid

Isobutyl Amine

Sodium Hydrogen Sulfate
Diethylamine

Phosgene

Ethylene Dichloride
Acetonitrile

Ethyl Benzene

Benzyl Chloride
Potassium Nitrate (Nitrite)
Arsenic Trioxide
Calcium Carbide

Butyl Acetate

Methyl Chloride
Cresote

Iso-and Butyl Acetate

Sodium Hydrosulfite

Shipped In Consists
Where Spills
Occurred (1bs)

499200
182640
143462
342102
1753565
116480
424161
1664000
1038128
440016
1391944
792463
2313505
2081281
406700
39600
2130600
2310123
2426645
2099071
2652225

334356

1

Spilled (1bs)

333216
182640
8
168563
50

416
182732
26
8253
26
385558
449771
86289
216
400028
9147
12161
255857
181234
268490
n28422
667

No.
Spilled

1
1

1

s W w W
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TABLE 7. HAZARDOUS MATERIALS SHIPPED/SPILLED IN 1984 (CONT.)

Hazardous Material

Ferric Chloride
Sodium Cyanide
Acrylic Acid
Pyridine

Ammonium Sulfide
Monomethylamine
Ammonia (SOLN)
Radioactive
Cyclohexane

Tetra Ethyl Lead
Ethylene Oxide
Tetrahydrofuran
Potassium Permangnate
Aniline

Carbon Disulfide
Diethylamine (Anhyd)
Phosphorous Oxychloride
Hydrogen Fluoride
Propylene Oxide
Benzene

Acetic Anhydride

Phosphorous Trichloride

Shipped In Consists
Where Spills
Occurred (1bs)

770833
580853
1655270
1412395
2635953
1705909
1342939
877483
2848818
1153194
2170278
1973261
23986604
8920604
1524124
3080150
903144
1350577
2659205
2147550
4136122
1441107

15

No.
Spilled (1bs) Spilled

191424 10
1042 10
250 10
683 1"
6856 1

124843 12

28847 12

52 12
6517907 14
76138 14

522224 1L

845545 L
1048 15

34561 16
19420 16
99392 17
2103 18
148321 20
235317 20
23221 22
892528 24
76899 25



TABLE 7. HAZARDOUS MATERIALS SHIPPED/SPILLED IN 1984 (CONT.)

Hazardous Material

Nitrating Acids
Sulfur Chloride
Ethyl Acetate
Benzol Chloride
Hydrofluorsiliac Acid
Toluene Isocyanate
Fermaldehyde
Sodium Nitrate
Vinyl Chloride
Methyl Ethyl Ketone
Carbolic Acid
Naphtha

Hydrogen Peroxide
Nitric Acid

Methyl Methacrylate
Acrylonitrile
Xylene

Sulfuric Acid (Spent)
Potassiuam Hydroxide
Vinyl Acetate
Toluene

Acetone

Shipped In Consists
Where Spills
Occurred (1lbs)

2347663
1827271
2464144
3759209
3295561
2647898
3724903
1687952
4584178
3592485
5107993
4165997
3648721
5213157
7925793
9805677
7283967
10710777
5256657
10923720
10051621

11735728

16

Spilled (1bs)

No.
Spilled

111980
1283
144590
1220
307940
356648
1902332
215432
3371739
19614
632601
190462
140163
106391
505418
1141405
587187
446381
981235
2921974
231209
1020129

25
26
26
26
29
31
32
35
36
37
43
46
49
49
55
56
57
73
78
78
81
81
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TABLE 7. HAZARDOUS MATERIALS SHIPPED/SPILLED IN 1384 (CONT.)

Shipped In Consists

Where Spills No.
Hazardous Material Occurred (1bs) Spilled (1bs) Spilled
Acetaldehyde 13609293 1495182 8Y
Acetic Acid (SOLN+Glacial) 11776471 1293336 85
Chlorine 7278101 242645 86
Phosphorous 10634373 1375462 89
Ethyl Acrylate 18683424 1168437 94
Styrene Monomer 22902792 841470 139
Methyl Alcolhol 30100314 2953391 162
Sodium Hydroxide 42762246 2946205 422
Hydrochloric Acid 75592120 2458607 511
Ammonia (Anhyd) 102772605 4355835 591
Phosphoric Acid 71731198 8048869 623
Sulfuric Acia 334050848 1962382 1128
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5. MONITORING DEVICES

5.1 INTRODUCTION

The monitoring devices fall into four categories based upon intended use,

complexity, or cost. These categories are:

1. Combustible gas detectors and specific single component detectors
requiring close proximity to spilled material.

2. Multiple component detectors requiring close proximity to spilled
material.

3. Mobile laboratories requiring sample of spilled material for remote

analysis in mobile laboratory.

4. Mobile remote multiple sensing equipment that can be used at distances
of up to 1 kilometer from a spill.

These monitoring devices fall into four cost categories with category (1) being
the least expensive and category and (i) being the most expensive. All new
monitoring techniques in each category will be described in detail and each
evaluated for use with the response teams. Where available, descriptive
literature from the manufacturers is included in the Appendix.

5.2 SINGLE COMPONENT MONITORING DEVICES

There are numerous varieties of combustible gas detectors which are
designed to measure the Lower Explosive Limit (LEL) of combustible/explosive
materials. There are other detectors to monitor total hydrocarbons, chlorine,
carbon monoxide, carbon dioxide, oxides of nitrogen, sulfur dioxide, phosgene,
arsine, and other gases. However, there is not a one to one correspondence of
detectors “or all the hazardous materials listed in Section 4.0. Table 8 lists
various types of these detectors and is only representative of the numerous
manufacturers of similar equipment.

In view of the multicomponent monitoring devices discussed in Section 5.3,
it would not be cost-effective to spend $30,000 for ten $3,000 single monitoring
devices if a single, multicomponent device will do approximately as
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TABLE 8.

Manufacturer
MAST Development Co.
Airco, Industrial Gases

CEA Instruments, Inc.

M-C Products

SINGLE COMPONENT MONI'iORING DEVICES

Material Detected

Oxidation Products

Arsine/Phosphine

NH3, C12, HC1,HCN,HF,H2S, NO2, HCHO,
N2H2, S02

Combustible Gascs

U.S. Industrial Products, Inc. Combustible Gases, H2,NH3,

Detektor

Gas Tech

Bacharach

Delphian Corporation
Bendix

Sierra Monitor Corporation

5 Horiba

LP. asoline, CO

Combustible Gases

Combustible Gases, H2S

Combustible Gases

Combustible Gases

Combustible Gases, H2S,NH3, HCN,C12
Combustisle Gases

Hydrocarbons, CO, C02
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well for less money. Single component monitoring devices only make sense if one
is looking for only a single device to monitor the most frequently spilled
material, the most hazardous material, or the most frequently shipped hazardous
material, and only when cost is the limiting factor. For example, if chlorine
gas were frequently shipped and frequently spilled, say 75 percent of the time,
it might be cost-effective to have a detector for chlorine gas on those
shipments. However, to select 10 or more sensors for various materials thought
to be potential problems, but not frequently spilled, would be a waste of time

and money for purchase of the sensors, training, and operating supplies.

5.3 MULTICOMPONENT MONITORING DEVICES

Since the Saunders and Kager report was written, (1) a number of portable
monitoring devices have been developed that could be taken to the site of a
spill and used to determine the presence of up to eight or more different
compounds. These devices would require that the response team personnel go to
the vicinity of the spill and take a quick sample sniff of the order of 10 to 20
seconds. If the spilled material is dangerous, i.e., flammable, explosive, or
highly toxic, special protective clothing or a breathing apparatus will be
required. These portable devices are usually precalibrated for the compounds of
interest and can measure concentrations in addition to identifying the
compounds, if present. One of the main disadvantages to these devices is that
the calibration has to be done ahead of time, and if the compound at the spill
site is not in the calibration, the unit must be recalibrated for different
compounds. These devices almost require the response personnel to have some
knowledge of what the spilled material might be. Such devices could be
calibrated for the most frequently spilled materials, the most frequently
shipped commodities, or the most hazardous materials. For example, from the
information provided in Section 4, eight or ten selected components could be
programmed into the sensors and the probability of these occuring in spills
would be reasonably high.

5.3.1 XonTech GC-810 Hazardous Vapor Detector

XonTech, Inc.'s Model GC-810 Hazardous Vapor Monitor is a portable,
automatic gas chromatograph capable of automatically sampling ambient air, and
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detecting up to four constitutents and their respective concentrations., System
operation consists of four stages; sampling stage, chromatographic separation
stage, detection stage, and analysis and data processing stage. With the ex-
ception of a carrier gas cylinder, the unit is self-contained. (See Figure 1.)
A sample pump pulls an air sample over a specially coated platinium wire
concentrator in the sampling position. The sampling cartridge containing the
platinium wire concentrator is moved int» the analysis position after which the
platinium wire is quickly heated to remove any at.sorbed gases. These desorbed
gases are then swept by carrier gas into the gas chromatographic column where

they are separated and then identified by the appropriate detector.

Currently, only four different compounds may be detected, but there are
plans to greatly increase tiie number of identified compounds. The 1limit to the
number of compounds detected is determined by the chromatographic column and
detector used. Any chromatographic column may be used that separates the
desired compounds. Situations may arise in which all the compounds of interest
may not be separated. The compounds have to be detectable by either the
electron capture or the argon ionization detector. This requirement does limit
the number of compounds detected to those that have responses to these
detectors, but this number is very large. It includes all halogenated
compounds; all nitrated compounds; compounds containing phosphorus; most
aromatic compounds; and most organic compounds containing carbonyl groups (-C=0)
and/or double bonds. In order to respond in concentration units of specifically
identified compounds, the detector must be calibrated with standards for each
identified compound. The minimum detectable concentration is as low as 5 parts
per billion (5 ppb). A portable sampling pump containing the preconcentrator
platinium wire may be taken to the site of the spill, the vapors sampled, and
the preconcentrator unit returned and placed in the gas chromatographic unit for
analysis at some other convenient location. The gas chromatograph weighs 50
pounds, can be operated manually or controlled automatically by a
microprocessor, and can operate continuously or in single cycles on a batch
basis. The current cost of this system is approximately $11,000.

5.3.2 Sensing Technology, Inc., Portable Gas Chromatograph

Sensing Technology, Inc. produces a portable gas chromatograph, called the
»Scentor,” which operates similarly to the XonTech GC-810 described above.
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This device has been designed to detect only five compounds and comes
preprogrammed to detect only these compounds (benzene, toluene, vinyl chloride,
ethylene oxide, and ethyl benzene). The manufacturer has indicated that the
list of compounds will be expanded. The unit was designed for industrial
hygiene monitoring of these specific compounds in the workplace. If the
expanded list of compounds is extensive, this device would be competitive with
the XonTech GC-810 in its importance to the response team monitoring
requirements. The unit is very similar in design and operation to the XonTech
GC-810 and costs about the same.

5.3.3 Microsensor Technology, Inc., Micromonitor

Microsensor Tecnnology, Inc. has developed the Micromonitor Universal Gas
Monitor that can identify up to 100 different gases, 10 at a time, in 45
seconds. The heart of this instrument is a series of miniature modules which
are complete gas chromatographs. Based on development begun over 12 years ago
at Stanford University, a new technology called silicon mircomachining allows
all carrier gas and sample channels, valve structures, and a tiny thermal
conductivity detector to be integrated onto a single 3-inch silicon wafer. A
0.1 mm ID capillary gas chromatography column is interfaced to this wafer. The
result is an ultra-high-speed, high-resolution gas chromatography system with
outstanding performance.

The instrument will measure the concentrations of any of the 100 gases
stored in its internal library. Gases can be selected and measured in any
combination of up to 10 gases at a time. Nine groups of up to 10 gases may be
defined and stored in the microprocessor memory for recall. Concentrations from
1 ppa to 100 percent can be measured with a cycle time of 45 seconds for up to
10 gases per oycle. The instrument can be programmed to take automatic samples
at any interval up to one sample per minute. The results of at least 1000
analyses can be retained in the instrument's microprocessor. Calibration is
executed by the internal computer using a standard calibration gas mixture or
user-supplied standards. The instrument weighs 35 pounds, uses a small internal
helium carrier gas cylinder good for 16 to 48 hours of continuous sampling at a
rate of one sample per minute, and operates either on internal rechargable
batteries with built-in charger or directly on 110 VAC power. The instrument
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costs $8,800 and each detection module is $2,500. With a maximum of five
detection modules, approximately 50 to 60 different gases could be detected for
a cost of $21,500. The number of gases detected would depend upon the choice of
the chromatography columns used.

5.3.4 Foxboro Miran 1B Portable Ambient Air Analyzer

The Miran 1B Infrared Analyzer i: a portable microprocessor-controlled
instrument that can detect and quantitatively measure any gas having absorption
bands in the infrared region from 2.5 to 14.5 micrometers. This range clearly
covers over 300 OSHA cited vapors and gases, plus numerous others (see the
manufactures literature in the Appendix for the compound library). The
microprocessor of the Miran 1B analyzer simplifies the cperation and calibration
of the instrument with automated wavelength and pathlength settings. An
operator-interactive keyboard with extensive alphanumeric display prompting
leads the user through the modes of operation. All calibration and analysis
parameters are stored in a nonvolatile memory. The instrument comes
precalibrated to analyze for 116 OSHA-cited and frequently encountered gases.
The compound library has room for up to 10 additional user-selected gases that
are entered through the keyboard.

The Miran 1B provides fast on-the-spot, real-time analysis in just 10
seconds. Because of the microprocessor control, all operations are simplified;
the software program prompts the operator through all steps of the analysis,
thus eliminating the chance of errors in monitoring hazardous gases. The
operator simply enters the gas code name and tha analyzer automatically sets the
wavelength and the pathlength for that partiéular compound. A complete analysis
takes only a few minutes. The results are clearly shown in concentration units
on the liquid crystal display. Alarms can be set for concentration limits,
operator error, and exceeded concentration limits.

The Miran 1B is lightweight, weighing just 28 pounds, and can be powered by
an internal rechargeable battery pack for up to four hours. The unit is easy to
use, is error free, and requires little operator training. Concentrations froa
a few ppm's to percent concentration levels can easily be made. The detector
costs $12,500 and a complete system with calibration modules is $20,000.
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5.3.5 Argonne National Laboratory CPS-100 Chemical Parameter Spectrometer

Under contract to the U.S. Coast Guard, Argonne National Laboratory is
developing a prototype portable monitor for use by U.S. Coast Guard emergency
response teams. The FRA is participating in the contract and will receive a
prototype monitor for evaluation. The prototype is a portable instrument for
detecting, identifying, and monitoring all or most of the approximately 30
compounds frequently encountered in JANNAF (Joint-Army-Navy-NASA-Air Force
Interagency Propulsion Committee) missions. (2, 3) A battery-powered prototype
is about 12 in. by 7 in. by 4 in. in size and weighs about 8 pounds. It
utilizes an array of four different amperometricz gas sensors operating with or
without one of two heated noble metal filaments. The latter generates
electrochemically detectable products, and thereby extends the applicability of
amperometric sensors to those compounds which are not normally electrochemically
active. Moreover, by operating the array with or without a heated filament, and
by switching to a different filament temperature or composition, it is possible
to obtain several differently selective sensing modes with the same array. This
yields easily 16 to 36 independently measured parameters using only 4 to 6
sensors. With a suitable choice of sensors and operating modes, it is estimated
that a microprocessor algorithm utilizing a set of 24 independent parameters may
be able to identify any one of up to about 100 different hazardous compounds in
the air either singly or in uncorrelated mixtures of up to four such compounds.

(4)

The prototype detector has been under development since 1983 and the first
prototypes are now being tested. To date, histogram and response vs
concentration plots presented for 17 compounds of interest to JANNAF members
show that each compound is distinguishable from the others through its response
pattern, and that the sensor responses are proportional to the concentration of
each compound in the usually encountered ranges (0 to 50 ppm). For the subject
array, the estisated lower limit of detection ranges from 0.1 ppa to 12 ppm
depending upon the compound. (5) The U.S. Coast Guard R&D Center estimates that
a commercialized first generation monitor that could detect up to 25 hazardous
compounds should be available sometime in 1987. Expanding the capability to
monitor up to 100 compounds will be investigated later. No estimated cost
information is available.
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5.3.6 Photovac, Inc., Portable Photo-Ionization Gas Chromatograph

Photovac's Model 10A10 portable photo-ionization gas chromatograph was
designed to analyze directly injected air samples for contaminants in the 0.1 ppb
to 100 ppm concentration under laboratory or field conditions. The unit
operates in conju.:tion with a portable chart recorder, has a built-in supply of
air carrier gas and is proviced with rechargeable batteries. The unit is
normally configured for a sample introduction by a gas syringe; both manual and
automated valve versions are available. The gas chromatography columns are
mounted inside the unit and operate at room temperature. There are flow
controller: to regulate the carrier gas flow. The unit weighs about 25 pounds
and with the chart recorder sells for about $10,500.

This unit is the most sensitive of the portable gas chromatographs. Its
sensitivity derives from the design of the special photo-ionization detector.
However, the unit cannot be operated automatically and interpretation and
calibration by the user are required. This is somewhat of a drawback when the
spilled material is not known. In addition, this detector is only sensitive to
those compounds that can easily be photoionized. Such compounds include:

Volatile Hydrocarbons: alkanes above ethane, ethylene, isoprene and other

alkenes, cyclic compounds, benzene, toluene, xylene and other aromatics.

Chlorinated Hydrocarbons: vinyl chloride, chlorcform, methyl chlorides,
haloethane, trichloroethylene, and other alkyl and aryl chlorides and
fluorochlorocarbons.

Sulfur Compounds: hydrogen sulfide, carbon disulfide, mercaptans, and
other alkyl and aryl sulfides.

Nitrogen Compounds: acrylonitrile and other cyanides, methylaaine,
ethylamine, and other amines, nitrobenzene and other nitrocompounds, and
isocyanates.

Alcohols, Aldehydes, Ketones, Esters: ethanol, isopropanol, formaldehyde,
acetaldehyde, acetone, methylethylketore, cyclohexanone, ethyl acetate, and
others.

Inorganic Compounds: phosphine, arsine, ammonia, hydrazine, nitric oxide,
and others,
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Photovac has produced an automated multichannel air monitor that can
monitor from one to four locations automatically at predetermined times and with
automatic calibration and direct readout of concentration. However, the cost of
a unit that could detect up to four compounds is approximately $35,000, which
would make such a unit impractical for response team monitoring. In addition,
this automated unit is not a portable device and would have to be placed in a van
for power and mobility, making it somewhat of a marginal technique for the use

of response teams.

5.3.7 MDA Scientific, Inc., Model 7100 Continuous Toxic Gas Monitor

The Model 7100 Continuous Toxic Gas Monitor is not a portable device and
therefore must be used in a van or at a location with 110 VAC power. The system
is specific and highly sensitive to a particular substance or a group of
substances. This selectivity is achieved through the use of a proprietary
Chemcassette Detection System which can provide up to 4 weeks of unattended
operation. During operation, the Chemcassette is indexed through a sampling
window where it is exposed to a metered sample stream. If the target gas is
present, a stain proportional to the concentration develops. Simultaneously, a
beam of 1ight is reflected off the exposed portion of the tape and the intensity
continuously measured. As the amount of reflected light decreases due to stain
development, the reduction is sensed by a photocell detector analog signal.

This signal is converted to a digital format, matched to the gas response curve
stored in the 7100's permanent memory, and displayed/documented as the actual
concentration value.

The 7100 may be programmed to detect and measure up to 8 different gases
through user friendly software. The unit is fast responding and can detect the
selected gases at the low ppb level. The main disadvantage of this system is
that only 19 different gases can be detected, with most of these being inorganic
gases such as ammonia, chlorine, phosgene, hydrides, hydrogen halides, and
others. No organic hydrocarbons are detectable. It would appear that this
detector would have limited use for a response teanm.



5.3.8 Other Portable Gas Chromatographs

There are other portable gas chromatographs of comparable quality such as
the Baseline Industries, Inc., Model 1030, the Analytical Instrument
Development, Inc., Model 910, and the Foxboro Corp. Models 108 and 128 Century
Organic Vapor Analyzers. Each of these is portable, battery operated, and easy
to use. However, the limiting sensitivity is about ' ppm and there is no means
of automatic calibration and identification. This requires the user to take a
sample and then run standards until the correct compound retention time is
found. The correct retention time identifies the compound and now a callbration
must be performed. This would be too time-consuming for a response team and

thus such devices are not recommended for serious consideration.

5.4 MOBILE LABORATORIES FOR ON-SITE ANALYSIS

5.4.1 Background

There have been several mobile analytical facilities developed in the past
few years to provide analysis of spilled materials, measurement of airborne
contaminant concentrations, and mapping of hazardous vapor clouds to determine
if evacuation of the populace is advisable. These mobile vans are usually
equipped with state-of-the-art analytical equipment and are very expensive. It
would not be cost-effective for each response team to have such a van, but if a
mobile analytical facility were in the vicinity of the spill, use of the
facility would be ideal for the response team to evaluate the spilled material.
Again, the requirement would be that a grab sample or a sniff of the spilled
material be taken to the mobile lab for analysis.

5.4.2 U.S. Coast Guard Mobile Response Laboratory

The "1.S. Coast Guard has constructed a mobile analytical laboratory to
avoid the forwarding of a spilled sample to an analysis facility. (6) This
mobile facility can be outfitted with specific instrumentation for known spilled
materials such as oils and fuels, or it can be instrumented with equipment for
the identification of unknown spilled material. The analytical instrumentation
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that can be included in the van are gas chromatographs, high-performance liquid
chromatographs, fluorescence/absorption spectrometers, Fourier transform
infrared spectrometer, Vreeland spectroscope, and more recently, gas
chromatograph-mass spectrometers. There is also a host of support equipment
such as fume hoods, pH meters, ovens, centrifuge, balances, remote air sampling
systems, wet chemistry kits for specific materials, and a computer for analysis
of data.

The mobile van can be deployed by a flatbed trailer or carried on an air
transport plane. The U.S. Coast Guard has deployed the mobile laboratory six
times during the past three years and, in all cases where used, has been a vital
aid to the response teams. In Kodiak, Alaska, the repsonse van was airlifted to
a spill site and within two hours was making analytical analysis of spilled
PCB's in order to assess the effectiveness of the clean-up procedures. Because
the van must be moved by flatbed to the response site, the response time to most
spills is estimated to be 24 hours. This would not be adequate in the event of
a toxic or very dangerous spill; but if a mobile van were in the vicinity of a
spill, it would be a valuable tool.

5.4.3 Hobile Mass Speantrometers

There are three companies that offer mass spectrometers in mobile vans for
on-site analysis of hazardous materials. Sciex, Inc. pioneered in the
development of mobile mass spectrometers with the introduction of first the
TAGGA 3000 mass spectrometer and more recently, the TAGGA 6000E tandem mass
spectrozater/mass spectrometer. The TAGGA 6000E is a $500,000 triple quadrupole
mass spectrometer and data system that has very high sensitivity and resolution.
The systeam can perform ppt detections with very high specificity obtained by
using the triple quadrupole mass spectrometers.

One of the most famous uses of the mobile mass spectrometers was the Sciex
Mobile TAGGA 3000 monitoring of the Chlorine gas spill in Mississauga, Ontario,
Canada, November 10, 1979. (7) The manifest of the derailed cars indicated that
there were 90 tons of chlorine, 225 tons of styrene, 67 tons of toluol, 782 tons
of propane, 366 tons of caustic soda, 135 tons of toluene, and 52 tons of
fiberglass insulation. After the initial explosions, fire broke out and
continued for several days. In the middle of the derailment was the chlorine
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tank car which begain leaking. By the evening of November 11, 200,000 residents
had been evacuated because of the leaking cloud of chlorine gas. The Sciex
mobile van was called in to measure the extent of the chlorine gas cloud and was
able to map the concentration of the chlorine gas downwind of the derailment and
determine the extent of the required evacuation. The chlorine levels measured
were used by the Canadian MOE (Ministry of the Environment) to determine the
potential effect on human health. The mobile nature of the monitoring system,
and the ability to provide real-time measurements of chlorine concentrations or
the detection of other compounds, allowed the officals at the command center,
who were directing the operations of the containment of the fire, evacuation of
the citizens, and removal of the chlorine, to be continually aware of the
chemical hazard level in the area around the site. Although the chlorine
concentrations in the areas where the TAGGA system monitored did not rise to a
level which presented a severe hazard to the emergency response personnel
working in the area, the continuous monitoring provided assurance that they
would be warned if the levels did become hazardous. The cost of doing such
monitoring is not known, but it was very expensive. Again, this is not the type
of system that each emergency response team should use, but if such a system is
in the vicinity of a derailment its use should be considered.

York Research Consultants, Inc., and TMS Analytical Services, Inc., offer a
Sciex 6000E tandem mass spectrometer/mass spectrometer with chemical ionization
and atmospheric-pressure chemical ionization sources for the rapid on-site
analysis of trace organics in water, air, and soil samples at the ppt level.
This analyzer can be interfaced with a gas chromatograph, a liquid chromatograph,
or a direct air inlet system. The charge for a MS/MS scan of a single gas
chromatograph peak is $200, and the cost for a MS/MS scan on a single liquid
chromatograph peak is $500, and $50 for each additional peak in the sample. An
air scan with background subtraction or a scan for a series of targeted
compounds is $500 per sample. Again, this is a very expensive service, but
would be the best and most versatile in identifying any unknown material and
should be used if awilable.

30

M itk P



5.5 REMOTE DETECTION MONITORING TECHNIQUES

5.5.1 Optical Remote Monitoring Techniques

One general class of methods for measuring pollutant concentrations makes
use of lasers and other optical sources to probe the atmosphere remotely and
obtain spectoscopic information about the molecules present in the segment of

the atmosphere under consideration. These methods are listed below:
o] Raman Lidar
o] Remote sensing laser fluorometer
o Tuneable semiconductor lasers
o Tuneable infrared lasers
0 Coherent laser radar
o Laser Raman spectroscopy
o Laser near-resonance Raman spectroscopy
© Resonance absorption of semiconductor and gas laser radiation
0 Dispersive mechanical correlation spectroscopy
o Nondispersive optical correlation spectroscopy
0 Interferometry
o Infrared fluorescence emission measurement.

All of the above methods are based on optical concepts. The Raman measurements
entail the use of lasers that emit in the ultraviolet spectral range. The other
measurement techniques involve the use of radiant energy sources that eait in
the infrared spectral range.

All of the above remote sensing techniques were developed to detect and
measure the concentration of indiv:dual atmospheric pollutants such as 802, NO,
C02, NO2, etc., and were not designed to scan over a variety of wavelengths for
other unknown compounds. What is needed is a high powered, tuneable laser
system, t'at operates over the wavelength range of interest, is not affected by
the absorption of the atmosphere, and has the correct laser line in the windows
required for the various compounds. Such systema are only available for special
cases and should not be considered for use by emergency response teams.
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One special case is the LNG monitor developed by the Jet Propulsion
Laboratory. (8) Two systems were developed for the U.S. Coast Guard for
monitoring leaks in LNG tanks. One of these systems utilizes a helium-neon
laser operating at 3.39 um, a wavelength which overlaps a very strong m thane
spectral line. The other system, a two-band differential radiometer (TBDR),
utilizes the differential abscrption of methane at two narrow wavelength regions
in the near infrared. The successful testing of the TBLCR sensor led to the
development of an instrument to be used to detect, simultaneously,
concentrations of methane, ethane, and propane within a dispersing vapor cloud
from an LNG spill test. This instrument is the Four-Band Differential
Radiometer (FBDR), which operates similary to the TBDR with the excertion that
four filters make up the species-specifying component of the system. These
systems demonstrated the detection of LNG spills and the response time of the
FBDR allowed measurements of concentration vs. time rapidly enough to be useful

in obtaining data for use in modeling the overall dispersion behavior of the LNG
test cloud.

Another special case is the Backscatter/Absorption Gas Imaging (BAGI)
technique developed by Lawrence Livermore National Laboratory for detecting
spills of liquified gaseous fuels. (9, 10) The principle of operation of the
BAGI technique is based on the irradiation of the field of view of an imaging
device by laser radiation corresponding to an absorption line of the gas species
to be detected. The technique requires that a reflective or scattering
background be in the field of view, and also that the laser wavelength
corresponds to an atmospheric transmission window. The selected laser output
beam is made to coincide with the field of view of the IR imaging system
detector. The laser power must be of sufficient magnitude that the
backscat.tered component is equivalent to the thermal emission of the background
integrated over the spectral bandwidth of the imaging system. To avoid the
possibility that the laser component could cancel out the thermal component
rather than augmsent it, the spectral bandwidth of the imaging system must be
reduced until the back-scattered laser component dominates the signal. In the
absence of the hazardous gas, the backscattered laser component produces an
image of the terrain on the TV monitor. However, when the hazardous gas is
present, both the incoming and backscattered laser radiation are reduced due to
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the strong molecular absorption of the gas at the laser wavelength. The
difference in contrast between the area where the gas 1s present ana where it is
absent produces an image or shadow of the gas cloud on the TV monitor. The
higher the gas concentration, the greater i3 the absorption, and the more
apparent the image of the cloud. A fundamental requirement for the success of
the BAGI technique is the exist:nce of a laser whose radiation is reasonably
well absorbed by the hazardous gas of interest. With the existence of tuneable
lasers, this requirement is theoretically obtainable for all gases. These
tuneable laser systems are expensive, complicated, and not designed for use in
the field. Until tuneable laser systems are developed, the BAGI system is
limited to the use of continuous wave gas lasers which have the necessary
wavelength stability, output power, beam divergence, and are reasonably compact

and rugged. These requirenents limit the gases that can presently be detected
by this method.

5.5.2 Fourier Transform Infrared

The Environmental Protection Agency sponsored research to develop a remote
Fourier Transform Infrared system to measure the concentrations of gaseous
pollutants. (11, 12, 13) This system, called the ROSE (Remote Optical Sensing
of Emissions) System, is used in two modes: (1) with a remotely located light
source to make longpath (up to 1.5 kilometers) absorption measurements, and (2)
with an adjustable tracking mirroi to make single ended emissions measurements
of stack effluents. The light-fource telescope used for the long-path
absorption measurements is an /5 Dall-Kirkham configuration with a 30 cm
diameter primary mirror. The light source is a 1000 watt quartz-halogen lamp.
The receiver telescope (identical to the source telescope described above)
collects energy from the remote light source directly and focuses the energy (in
either mode of operation) at the interferometer aperature. The interferometer
and peripheral equipment comprise a standard Nicolet Instrument Corporation
Model 7199 FT-IR System. The detector is a dual-element, sandwich-type
configuration mounted in a liquid nitrogen dewar. Por the 1800 to 6000 cm-1
region, Indium Antimonide is used, and Mercury Cadmium Telluride is used froa
600 to 1800 cm-1; the regions are scanned separately. The system has been used

to monitor a jet engine, brick kiln, gypsum pond, and industrial stack
emissions.
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As with the other remote detection devices, this device is very expensive
and not cost-effective to use as a standard response team sensing device.
However, if such an instrument were available in the vicinity of a ma jor spill,
it would provide the needed information for the response teams' safety. To

attempt to provide each response team with such a system would be impractical.
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6. CONCLUSIONS

As a result of this review of commercially available monitoring devices,
two candidate detection systems stand out as having potzntial for use by
railroad emergency response teams. These devices are the Foxboro Miran 1B
Infrared Analyzer and the Microsensor Technology, Inc., multichannel minature
gas chromatograph. Both devices cost in the neighborhood of $20,000, but the
Miran IB Infrared Analyzer offers the potential to survey for more compounds
than the Microsensor Technology gas chromatograph. It is suggested that the
potential of these systems be evaluated for their detection capabilities of the

most often spilled, most toxic or flammable materials transported by tank cars.

In keeping with the comments of some of the various emergency response
people contacted, the detection device should be assigned to individual members
of a response team or selected railroad person so that the training ana us< of
the instrument is restricted. These people should be the senior response
personnel or should report directly to the senior response officil. In this
way, proper interpretation of the results is assured, training is minimized, and

correct operation of the equipment is guaranteed.

It should also be kept in mind that the surest way to identify compounds at
a spill is the analysis of a grab sample by gas chromatography-mass
spectrometry. This type of analytical equipment is becoming more and more
routine; cheaper, with full systems and data analysis costing only $60,000; and
user-friendly software that requires trained technicians instead of highly
trained professionals. Although this equipment is expensive, the railroads
could establish some central locations where grab samples could quickly be
analyzed. As an alternative, some other agency could establish 10 or 12
regional laboratories where samples could be taken for analysis.

There are several remote detection dev’ces and mobile laboratories around
the country and these could be used whenever one is within practical distance to
a hazardous materials spill.
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Accessories

RECORDERS: FILTERS: WEATHER-PROOF AND CALIBRATION SYSTEM: .

Several recorder models are Model 72530 SO, mtor kit is comoaon AESISTANT Model 8221 Calibration System :

avall INQ for use with Series used when oxidant sample may is used with perm=stion tubes :

724 Moni contain interfering sulfur Spocml housings to protect to provide calibratiun standu.ds. %
dioxide. Filter removes SO, but monitors from harsh atmos- Reguest Bulletin C-/u for

does not destroy 0, or other ?hons sre svailable. Consult  full details. j
oxidants. Twelve individusl actory. E
filters supplied with cach kit.

MAST

DEVELOPMENT CO.

AR MONITORING DMVISION
2212 East 12th Strest, Davenport, 14 32352
Phone: 319-326-0141 Telex: 468444

73-6916




HCI HCHO HF

N02 CL2

NH
HCN 3 NOx H,S
N2H4 SOQ TOX

AND CAN BE ADAPTED TO OTHER ANALYSES

FEATURES

® TRULY PORTABLE
® CONTINUOUS ON-SITE READOUT
@ HIGH SENSITIVITY
® USES STANDARD CHEMICAL PROCEDUAES
@ PORTABLE AC/DC
OR PERMANENT RACK MOUNTING
8 LIGHTWEIGHT
® RUGGED FOR USE ANYWHERE
® COMPLETELY SELF CONTAINED
® RECORDER OUTPUT
® EASI.Y CONVERTED TO OTHER ANALYSIS

ENGINEERED FOR PORTABLE USE

The interchangeable TGM 555 air monitor weighs only 30 pounds and measures 20" x 16" x 7. Tha_t's ulitra portability.
it is a rechargeable battery operated unit that can p-ovide over 12 hours of independent DC operation. It can aiso run
on AC for iaboratory operations for indefinite periods. .
The TG!» 555 can be taken into places completely inaccessible to other analyzers. ltwasd_uignedtobemndcarned
ino the field, into the plant. as well 23 used in stationary instaliations, even in moving vehicles.

The TGM 555 is truly flexible and easily interchanged. Ail that is required is to change reagent(s), and in some Cases,
to change the analytical modubtnywhid\eonummnmrym.Theumtnexmnﬁyqonumgndlor
many of the analyses can operate over a range of maximum sensitivity of 0-0.2 ppm full scale, detecting as minute a
quantity as 0.002 ppm or 2 ppb of the gas 10 be measured, adjustable to a full scale range of more than 10 ppm.
Yet it is significantly lower in cost than other air poliution data acquisition systems you can buy.

The TGM 555 is extremety precise and quick to respond, but is 30 simple to operate, even an unskilied assistant quickly
learns its operation.



TGM 555 TOXIC GAS MONITOR

PRINCIPLE OF OPERATION

The TGM 555 contains a rechargeable DC power source
and a constant-volume adjustabie air pump An air sample
1S continuously drawn nto the unit and scrubbed with an
absorbing reagent which removes a trace pollutant from
the air stream and transters it into the ilguid reagent system

The subsequent color tormation 1s read by a colonmeter
and displayed on a digital readout A recorder output Is

also provided
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SIMPLER DESIGN, LOWER COST

The TGM 555 has fewer parts. less circuitry. Through the
use of a patented optical system, there are no mirrors, prisms,
or hight choppers to go out of critical alignment. Because
1t has fewer mechanical parts, maintenance costs are minimal
You will save many man-hours with the 555 too. because it
will operate unattended for extended penods. The 555 is
precise. quick to respond and simple to operate, even an
unskilled assistant can learn its operation Changing analysis
IS as easy as changing a tray

TYPICAL PERFORMANCE SPECIFICATIONS
CHLORINE

0-2 ppm (adjustable 0-0.2 ppm up to
0-5 ppm full scale)

Standard Range:

Reproducibility: 1%

Minimun Detection. 0.002 ppm at 0-0.2 ppm full scale or
1% of full scaie

Nonlinearity: Lesc than 2% up to 3 ppm

Zero Drift: Less than 2% per 24 hours

Span Drift: Less than 2% per 24 hours

Airflow Drift; Less than 1% per 24 hours

Zero Noise: 1 02%

Lag Time: Less than 3 minutes

Rise Time: (90%) 3 minutes

Fall Time: (90%) 5 minutes

Air Sampie Flow Rate:0.5 liters per minute
Optimum

Tempersture Range: 80° to 80°F.
Relative

Humidity Range: 5 10 95%

Dimensions: 20"L x 16"H x 7D

Weight: 30 Ibs.

Power: 12v DC unregulated, 4 watts,
115/230V AC, 50/6C Hz (specity)

Operating Period:

12 hours on iully charged internai
batteries

Recorder Output: 0-1V 2K impedence

The TGM 555 consists of the following components:

A. Air sampie iniet G. Penistaitic pump for the transfer

B. Arr sample flow control of iguid to the scrubber and

C. Air sample vacuum pump to the reactron and detection

D. Readout and control panel systems

E. AC power input H. Analytical module tray

F. Continuous dual beam consisting of vertical gas

colonmeter absorption coil, hquid-atr
separator and time delay cotl
). Hinged door behind which

reagent containers are stored.

OTHER AVAILABLE ANALYSIS

The 555 is truly flexible and easily interchanged. Changing chemistries
is as easy as changing a tray. All that is then required is to change reagent(s)

The techniques utilized, where

ible, are in accordance with the latest

EPA reference methods and NIOSH publications.

Acrylonitrile AN  Chromic Oxidation 0-0.25 ppm adj up 10 1.5 ppm
Ammonia NH, Modified Berthelot 0-1.0 ppm adj up to 0-50 ppm
Bromine B8r, DPD Procedure 0-0.25 ppm adj up 0 0-5 ppm
Chiorine Cl, DPD Procedure 0-0.25 ppm adj up %o 0-5 ppm
Fluorine F , DPD Procedure 0-0.25 ppm ad) up to 0-5 ppm
Formaidehyde HCHO Pararosaniline 0-0.2 ppm adj up to 0-10 ppm
Hydrazine NH, p-DMAB 0-0.5 ppm ad) up to 0-20 ppm
Hydrogen Chioride HC! Thiocyanate Method  0-2.5 ppm adj up to 0-100 ppm
Hydrogen Cyanide  HCN Chioramine T 0-0.25 ppm adj up to 0-1 pom
Hydrogen Fluoride HF  Zirconium-SPADNS  0-1.0 ppm adj up o 0-10 ppm
Hydrogen Sulfide HS Methylene Biue 0-0.25 ppm adj up 10 0-10 ppm
Nitrogen Dioxide NO; Griess-Salzman 0-0.25 ppm adj up 10 0-10 ppm
Oxides of Nitrogen  NOx  CrO , Oxidation 0-0.25 ppm adj up 10 0-10 ppm
Sutur Dionide SO, West-Gaske 0-0.25 ppm adj up 10 0-10 ppm
Total Oxidents TOx DPD Procedure 0-0.25 ppm adj up 10 0-5 ppm

AT



Instrumentation

Instant Alert to Hazardous
ARSINE and PHOSPHINE

A new generation in Arsine/Phosphiiie monitors

LISV industrial Geses
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Multipoint Sequencer -
Model 106S mmes————

The Multipoint Sequencer
allows rapid analysis of gas
samples from multiple sources
(10 points) by sequentially
switching sample sources into a
single analyzer

The new state-of-the-art digital
electronics guarantees reliabihity
unmatched in oid style
mechanical switching systems

The Multipoint Sequencer
consists of two subsections' the
fluidics draws each sample from
its source through a filter and
flowmeter, and then into a three-
way valve The electronics
automatically switches the three-
way valve allowing that sample
to flow into the analyzer The

signal from the analyzer and
channel number of the sample
stream being analyzed are
digitally displayed on the front
panel of the sequencer The
electronics then sequentially
repeats this process with the
remaining sample streams

Multipoint fluidics are
accessible from tront and top -
the tluidics inputis 10 hines in, 1
line out

Physical Size sssessssssss—

33" wx 5 x 18" d (deep), for
attachment and coupling to top
of main analyzer

Printer - Model 106P

Manual Printout : push buttons
on the front panel are operated
to printcut all information in

memory on the current shift for
all ten channels (ten sheets of
information are printed on one
sheet for each channel)
Programmed Printout follow-
ing an eight hour shilt, each of
the ten channels will printout the
statistics from that shaft
Emergency Printout any
internal problem causing
inoperability automatically
tnnggers a full memory printout
(one page per shift per channel)
Real Time Printing: results of
the analysis are stored on
memoty and then printed out
with- number, time, date, and
alarm status
Peak height, column retention
time, and calibration time are
also printed

ey

Max. Inlet P 1 Atmosphere (100 kPa)
Operating Tompersture Range 32 F 10104 -F(0°C 1040 C)
Power Reguirements 1157220 VAC, 50/60 cycles,
Monitor 510 amps, Sequencer1 5
amps
Outputs RS 232C terminal (ASCID
0-1 volt Analog and Alphanumernc
Data reported as average concentration, as ime
weighted average per/shiit (TWA), the number
of imes the TLV has been exceeded during shift,
and the maximum reading per shift
Relays for Alarm Closures, contact 1ating 2 amps
Inlet/Outiet Fitti 4" Comp Tube
Di . Basic Monitor, Width 33" (84cm )
Height 18° (46cm) Depth 18 (46cm)
Sequercer adds 3" (12 7cm ) to Height
Shipping Weight Monitor 119 pounds (54 kilos)
Sequencer 28 pounds (11 4 kilos)

Monitor 3040 com. casvier ges
Sequencee Primary, 10 lit /min on 9 samphing lines,
Secondary, 3 lit./ min on active sampling ine

R dod Supplies and Equipment

SUPPLY GASES
Calibsation: AIRCO Combination Arsine/Phosphine
TLV Standard Electionic Grade 2200 PSIG.
Size 150 Aluminum Spectra Seal® cylinder,
CGA Fithug No 350
Carrier/Purge  AIRCO Grade 4 5 Nitrogen, 2200 PSIG,
Size 200 cylinder, CGA Fitting No S80

Cal. Gas Purge: AIRCO Grade 4 5 Nitrogen, 2200 PSIG,
Size 200 cylinder, CGA Fitting No 580

Prnoumatic Valvee AIRCO 201020 Air. CGA Fiting No
5$90.

SUPPLY GAS PRESSURES & RECOMMENDED

REGULATORS
Calibration: 10 PSIG, AIRCO Model 52-15 (350)
Regulator, with Deep Purge Valve*
Carmiet/Purge 60 PSIG, AIRCO Model 1875 (5860)
Regulator
Proeumatic 80 PSIG, AIRCO Model 18:150 ($90)
Regulator
PURGING DEVICES °AIRCO Model S31DD "Deep
Purge’* Valve
CHECK VALVES AIRCO Model S38K with KALREZ*

Seneitivity:  Arsine or Phosphine, less than 0 02 ppm (20 Seat
ppb) OPTIONS
Alarm Settings (internalx  Arsine SO ppb, Phosphine 300 Option
ppb Numbes Itosn and Description
Sec:sitivity Range:  0-730 1068 Multipoint Sequencer — to convert from
Speciticity: Measures arsine and/ or phosphine single point to ten points
concentrations only 108P Pﬁ-ﬁu — for hard copy and record of
Motesials of Construstion onitor output
"_...' b 10888 Skide Base — for accees 1o rear of wall-
. :..'Ino Steel. PFA or Virgin i sflon* mounted Monitor *
Tubing o¢ Pigs: | Stain " or Virgin i sflon 108F s 1o Line Particuiste Filiess
Fittings Stainlens Steel or PFA, %* 108L DL Rewd
Isternal Teim Stainiess Steel, PFA and Virgin Teflon 108CP 1 c — o1 PID lamp
Sent Matesiak | Virgin Teflon
Filtom Glase/ Acrylic
Gongen Steinless Steel, 0-100 PSIG (0-700 kPa)
875 Mountain Avenue
AIRCO .MH G“ | Murray Hill, New Jersey 07974
TSI (201) 4648100
PRINTED INUS.A. SMill9RR |1 83
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Computer technology adds a new dimension
to the Detection of Combustible Gases
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Check These Important Features:

[ Audic CLontro)
Ready Light
Warnng LEDs

Flashung Atarm L E D

On/Oft Swirch
. - Authble Altarm

L——— Earphone Jack «- — —— Gooseneck Chp

- ———— Battery Compariment

)
|

— Lanyara Loop

r
Solis-State Sensor L——— - Flexible Gooseneck

Yechnical Data

Specifications: Sensor: Solid state, no contamination worry pnlc: Llsr

Power. 2 D celis; 2 AA cells
Size: 1%" x 2h" x 1 4%"-Probe length 16 Subject to change without notice
Weight: 2 pounds Terms: Net 30 days Phone Orders ColocHeoa) 990-9577
Alarm: Approximately 50% L.EL. methane; 0. ffective
capability for calibration in other gases F.OB Factory € yvez
Sattery He: 8 hours Seseription [ Wuight
Tempersture range: 0°-100°F Compiets * Gas - Wac® »
Stenderd Festures: Battery-saver Gircuitry-suto shutoff after 15 (Price inciudes “Gas - i'ac® Instrument, Alkaline Bat- w 3I0s.
minutes use. Seneitivity of 0.01% methane | e Serige Posch, Wt Svag. Exstin Adep:
100% solid state. NO mantenance.
case. Reinforced Madel RSU-01 (Mon-portuble und, net shown)
at stress points to Aumots sinosphsre monitor 10 continuous 12 YOC
LE.D. warming kghts. Loud, audible, varisble wm--n:nmlzu #45.00 "»
:.N::k;m "f""m avadable mmmmuﬂummm
s, & k .
aCapMer, S0T8ge pouch, and wrist sirap ACCESSORIES
Sennee the Xylone Methane W Prise
....,....u"-:! Hydrogen  Acetylene Tchel Comreum Bulary Wl 1L
Butane industrie) solvents Exira iche! Cosmium Ootieries Upen foguest
Gesolines Lacguer thinners L »no
Refrigerants Calibration Tent Kt (Inciudes charged Cylnder contmmng 2 5%
Toluene Benzene Mothene i 3w, vaive ang et chamber) ne
Ammonia Carbon monoxide Wbﬂ: mwﬁ_n;“w“:-m ::
Acetone Naphthe y [
20 Nen-Consuttive Prete no
Eamylt Type Garphonss ne
Survey Prebe (Fing oulnide laaks % wing CORGIISNS. Sreen
*Gos- Tras® eon be of 90rvice 10 many induetries invegtigation, okc ) e
Fnr 1 (Inficates ¥ eporater is
o por 0nmag hydrecariens wn
Chemical Plant Workers Applience Repeirmen Fitr Aol 1 (Containg 6 rofiis) »o
Fire and Police Services Marine Operstors
Emergency Vehicle Teame Plant Maintenance Personnel
Sedely E Contractors m

Werranty.: One year from date of purchase againet defects o e
mmm
are limited 10 manufacturer's warranty imitations. Telaphone #0D) 5000877

7720 €. Reofeld Rosd © Suite 2 o Scetidele, Arizena GBII0

i

Pvinted I USA. *Gas - Trac s & registe of Winow Gae
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SPECIFICATIONS:

CONTROLLER MODULE

Dimensions: 7’Wx 5'Hx 650

Storage Temperature: -15° to +56°C

AC Power: 115£10VAC or 220VAC,
50-60Hz

Power Usage; 8.5 watts

Resdout Range: 0-100% LEL {low explosive limit)

Repeatability: + 2%

Alsrens: Circuits - fail, low (caution),
high (danger)

Audio - low (puised tone), high
(steady tone)

LED iIndicsiors: Power (green), fail {yellow,
steady), low (vellow, flashing),
high (red, steady)

Panei Controls: Zero, span, low & high alarm

settings alarm and bypass (sudio
select}, reset (latching or non-
latching), low & high alarm checks

Anslog Output: 0-1 VDC full scale
{maximum SmA)

fRelay Output: NO,COMNC: 1A-128VAC or
2A-30V0C

Weight: 5 Ibs.

SENBOR HOUSING

SENSOR

Type: Dittusion type, catalytic

Temperature Range: 30" to +65°C

Humidity Range: 5-95% R H.

Warm Up Time: 3 minutes

Sensor Life: Up to 2 years, normal operations

Sensitivity: 0.5% LEL e

2ero Drift: < 3% per year

Response Time: < 10 seconds to 90% full scale

Recovery Time: < 20 seconds for return to 90%
full scale

Accuracy: + 3% of measured value

Electrical Classification: General purpose area or NEC
requirements of explosion-proof
Class |, Div. |, Group B, C and
D hazardous areas

Warranty: 2 years, normal operations
Cable Length: Up to 4000 feet using @18
(AWG) wire size

Custom Crouse-Hinds explosion-proof junction-box, and NEMA -type westher-proof enclosure.

US industriel Products Co., Inc.
13584 Pumice Street
Norwalk, Calilornia 90650

Phone: 213/921-4342
213/921-06888

271904
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DETEKTOR 1

The computer age
comes to combustible
gas detection.
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Specifications: DETEKTOR 1
Combustible Gas Detection System

CONTROLLER MODULE SENSOR/TRANSMITTER

Front Panel Indicators

!
H
i
1
|
H

Channel Capacity
Up to 8 channels g'er module
32 channels per 19" rack
Dimensions
Stand Alone Controller, 8 channels
Width: 11.1 cm (4%")
Height: 17.8 cm (77)
Depth: 44.5 cm (17'47)
Rack Mount Unit, four controtlers, 32
channels
Width: 48.3cm (197)
Height: 17.8 cm (7")
Power Consumption
115/230 VAC +15% 50/60 Hz
Approximately /5 watts maximum
Outputs

Error Alarm Relay
All relays are S| and are rated at
v HP 120 VAC.

8 channel chart recorder output
0-5VDC
Parallel (Centronics) printer interface
Audible alarm on front panel
Optional alarm relay expansion fits in-
sidecontmlleunydplpt:videsSPDT
¥ HP contacts for Low Alarm and
Hithhrmfotexhdum\el(tohl
of 16 relays)
Operating Temperature Range
0*Cto40°C(32°Fto 104°F)
Storage Temperature Range
-35"Cto +55°C(-95°Fto +131°F)

agviondm&rp.
Torrance,

Tek: (213)
TWX: 910-347-6242

4 digit display
7 segment 0.56” LEDs provide
alphanumeric data about system
operzison and status
8 pai‘ s of channel status indicator LEDs
provide continuous status informa-
tion on each channel, such as: sensor
present, low alarm, high alarm,
error condition, etc.

Front Panel Switches

CHANNEL switch— Allows operator
to lock display onto a desired
channel

DATA switch—Permits entry of
setpoint data

MODE switch—Moves system from
normal scanned mode to Cal and
setpoint routines

RESET switch— Acknowledges alarm,
returns system to scanned mode
from Cal/setpoint routines

Self- Capabilities

Before Calibration procedure and at
system turn-on, a com self-test is
performed. System wil on
errors such as: PROM checksum error,
RAM error, Cal data checksum error,
etc.

Battery Backup for Cal Data

3 months of un

storage with
full retention of Cal data

0t099% LFL (Automatic sensor
shutdown at 60% LFL)

+5% of full scale (9% LFL)
RFIVEMI

Provides protection against all RFVEMI
sources

16

Constant Resistance (Pat. Pend.) holds
sensor beads at optimal operating tem-
rature to prolong sensor life and to

improve system accuracy.
Dimensions

Explosion-proof housing approxi-

mately 4” diameter with 3" extension

for sensor

Maximum Loop Resistance

40 ohms
Operating and Storage Temperature
Range

~40°Cto +75°C(~104°Fto +167™F)
Electrical

Classification
NEC Class I, Division 1, Groups A, B, C
andD

SENSOR ASSEMBLY

Housing .
All stainless steel for maximum rugged-
ness and resistance to corrosion
Diffusion catalytic bead
Poison-resistant type is available as an
option
Life
Up to 3 years in normal snvironments
Calibration Cycle
60 to 90 days in normal environments

Specfications are subject to change without notice.

Printed inU.S.A.  Form Dut 1702




Hydrogen Sulfide
MODEL 1641

TRIPLE COMBINATION DETECTOR
Combustible Gas/Oxygen Deficiency/

GAS|ECH

FEATURES

@ Fully Portable

8 Triple Range—Hydrogen Sulfide,
Oxygen, Combustible Gas

= Fast Warmup and High Stability

8 Visual and Audible Alarms
Characteristically Coded

a Field Servicesble
8 Simultaneous Monitoring

A TRIPLE PURPOSE
GAS DETECTOR

The three commonly-encountered hazard$ of confined
space entry—combustible gas, oxygen deliciency and
hydrogen sulfide—all are tested and detected simul-
tansously by the GasTech Model 1641. Audible and
visual wernings are given automatically if any of these
geses go beyond preset limits. Characteristic signals
identify the hazard, and the operator can select any one
of the three rangss for precise readout of concentration.

DESCRIPTION

The GasTech Model 1641 is a rugged metal-cased field
insrument, readily portable in a protective synthetic
lesther carrying case with shoulder strap and accessory
pouch.

A sampie of ges 10 be tested is drawn into the instru-
ment continuously by a built-in diaphragm pump with
brushiess DC motor. Sample flow is verified by a visual
rowry flow indicator on the top panel. Teflon-lined
hoses and a probe with dust filter element are provided
0 resch into otherwiss inaccessible arees.

The operating comrols on the top panel are color-coded
for ready identification. They include power on, battery
check and selective indication of rangs on the large-
scale built-in meter. Response is quick: under 5 seconds
combustible gas and oxygen; 30 seconds for hydro-
sulfide. Resdy to go as 300N &8 it is turned on, the
1841 can be used to test intermittently or

E'!E

continuously over a 6-hour period before recharging. A
chart recorder can be plugged into outlet socket for re-
cording concentration of one, two or three constituents.

The Model 1641 is fail-safe against most sensor or elec-
trical defects and is designed for easy field maintenance.
The combustible gas sensors and flame arrestor, as well
as the plug-in oxygen cell, are interchangeable with
those in the GasTech Model GX-3. Electronic circuitry
is arranged on three plug-in circuit boards. The nickel-
cadmium battery pack can be recharged hundreds of
times, and is equipped with a plug connector for easy
replacement. Battery charger (115 or 230 volts AC) is
included for overnight recharge. Extension hoses and
calibration kit are available accessories.

DETECTION METHODS

HYDROGEN SULFIDE (H2S)
Sample drawn into the instrument first flows through
the electrochemical HS cell, where any H2S present
reacts and produces a proportional signal that can be
read on the meter in ppm H2S, range 0--30 ppm, and
will trip the alarm st a preset point, usually 10 ppm.
Dewction is by a two-electrode electrochemical ceil
which discriminates against most other geses. However it
does respond to carbon monoxide in the ratio of about
5:1, so that the instrument also serves as an alarm for
toxic concentrations of CO. Other interferences that
may be significant include:

Sulfur dioxide (SO2) 6:1

Ethylene (CoHy) 20:1

Ethanol (C2HgOH)  8:1

A-17
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OXYGEN

The second detection element 1s an electrochemical self
generating oxygen cell, which produces an output
directly proportional to the oxygen concentration,
range 0-30%. The meter can be used to read concentra-
tion, and the oxygen deficiency alarm trips when oxy-
gen decreases to 19.5%. increasing oxygen, or rise in
output due to cell malfunction, actuates a second alarm
at 25%. There are no significant interferences in the
oxygen measuremrent. Cell is guaranteed for 6 months
and then can be reactivated at low cost.

COMBUSTIBLE GAS

From the oxygen cell the sample tlows to the com:
bustibles detector, a catalytic element which forms one
leg of a Wheatstone bridge measuring circuit. A refer-
ence element, shielded from the sample, gives compen-
sation for changes in ambient temperature or pressure.
Bridge voltage is precisely regulated, and bridge output
is amplified to drive the meter (range 0—100% LEL),
and trip an alarm at 20% LEL. Output is calibrated on
methane but detection principle used gives approxi-
mately correct readings on a wide range of flammable
gases and vapors. Principal interferences are argon and
helium.

ALARM FUNCTIONS

HYDROGEN SULFIDE -The toxic gas alarm is a slow
intermittent audible pulsing tone that is accompanied
by a flashing AMBER (LED type) alarm light. The alarm

is self resetting and imitially set at 10 ppm (setting
adjustable).

OXYGEN-The oxygen alarm is a long-short audible
pulse pattern. The audible signal is accompanied by a
YELLOW (LED type) alarm light flashing in synchron-
ism. The oxygen alarm is self resetting and initially set
at 19.5% (setting adjustablie).

COMBUSTIBLE GAS—The gas alarm is a rapia inter-
mittent audible pulse pattern of one second each pulse.
The audible signal is accompanied by a RED (LED
type) alarm light. The gas alarm is self-resetting and
initially set at 20% LEL (setting adjustable).

MALFUNCTION/TROUBLE ALARM-—This alarm is an
automatic non-adjustable, steady audible tone with no
alarm lights showing. The malfunction alarm will sound
if the following conditions exist:
1) Low battery condition
2) Open combustible gas detector
3) Downscale drift combustible gas detector
(actuates at —10% scale)
4) Upscale oxygen detector drift (actuates at 25%
oxygen)

Output is available for connection of an optional re-
mote alarm device which repeats simultaneously the
audible alarm signal at a remnte location.

SPECIFICATIONS

Sampling method: Sample-drawing with a built-in dia-
phragm pump

Power Supply: Batteries, rechargeable Nickel-Cadmium
type, give 6 operating hours per charge.

Renge: Hydrogen Sulfide: 0-30 ppm
Oxygen: 0-30%
Combustible gas: 0—-100% LEL

Accuracy: Hydrogen sulfide: :5% of full scale
Oxygen: +.5% oxygen
Combustible gas: +5% of full scale

Repeatability: Hydrogen sulfide: +2% of full scale
Oxygen: ¢.26% oxygen
Combustible gas: +2% of full scale

Warmup Time: 90 seconds, all circuits stabilized and
ready for operation

Response Time: Hydrogen sulfide: 90% in 30 seconds
Oxygen: 21% to 0 in 4 seconds
Combustiule gas: 90% in 4 seconds
Sample "low Rats: 1 liter per minute
Flow Indication: Rotary indicator on top panel
Ambient Temp. Range: 0-40°C; 30-110°F
Recorder Output: 0-1 volt (O-1 ma into 1,000 ohms)
Dimensions: 10" wide X 4.3"" deep x 8’ high
Weight: 8 Ibs.
Accemories: All accessories for normal operation and
maintenance are included: leather carry-
ing case with shoulder strap, 6° hose, probe

with filter, 116 VAC charger and filter re-
placements. (230 voit charger optional}

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Distributed hy:

GasTech Inc./Johnson Instrument Division/331 Fairchild Drive/Mountain View/California 94043/(4 15) 967.6794/Telex: 334-462
GasTech. THE TRUSTED NAME IN GAS DETECTION. ar

A-18

LR o



A-19

B ki S a bt



HOW TO ORDER CONTINUED.

23 4017

Combustibles
ail models

237317 Combustibles
all models
237363 Combushbles
ali models
237308 HS
all models
8. DETECTORS /SENSORS
237338 Combushbles
all models
234539 HS
ail models
514 C10-00 O
all modeis
514.010-10 @]
all models
C. AMPLIFIERS
23.7392 4 channel only
all versions
237232 1 or 2 channel
all versions
23.7233 H S Combushble
all versions
REQUIRED WITH ORDER:

Explosicn proot

sample draw
detector housing

w o sersor Rated
Class | Group B C
D hazardous areas
Special corrosion
resistant stainless
steel housing w O
sensor Rated
Class I Group B C
D hazardous areas

High temperature
probe housing w
sensor 1127}
Exp.losion proot
detector assembly
with sensor Rated

Class | Div [ Group:

' [®.azardous
areas

High temp detector
probe used with
237363

Detector element
assembly

Detector tor
sample draw
housings

Detector for
diftusion housings

Explosion-proot
amphber (] for
each detector
housing)

I['é:‘qploum-prod
Explosion- ]
long dlstan‘::d

power supply used
with 23.7392,
23-7332

1 zca':a;p&cycb(lm VAC, 230 VAC, 12VDC, 24

2. Gas on whach system 15 to be cakbrated
3. Warrung and alarm set ponts (for O, sysiems also
specily nmng or lalhng alarms)

Part No For Description
Explosion-proot
detector assembly
with sensor,
special nickel
corrosion-resistant
construchon
Detector housing.
diffusion type w o
detector ot suit
able tor classihied
areas)
23 7207 ) Detector housing
all mode!: with: not
sultable tor classi
hed areas!

Custom HS
all models

237206
all models

247221 Os
all models

Explosion-proot
sample-draw

detector housing .
with detector

NOTES:

1 Modular control units require an appropnate
enclosure listed in section 2

2 All four-channel units require one detector
amplitier (23 7392) per detector used

3 Explosion-proot housings rated tor Class I, Div |,
aroup C Sby the manufacturer

Weather proot wall mountngs are acceptable for

Class I, Dw Il. group C & D f properly purged

5 Model number preceded by "CD" represents
‘Catalythc Ditusion.” "XD" represents * Toxic
Drftusion,” "KD" represents “Oxygen Diftusion

6 All control umts have lock-out circuits to prevent
alarm actuaton on inital warm-up tollowing power
start-up

7 Single and dual channel uruts have a bnet tme
delay on Warn and Alarm relay closures to
prevent {alse alarms due to power Line transients
or electncal nose

8. All control unuts are available on request with all
relay circuits normally energized — consult your
representative.

9 All control uruts operate with manual reset Warn
and Alarm rele ys (latchung type). Automatic reset
{non-latching; relay funchons are available on
reqquest

oH

’i‘
%ﬁ!
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MICRO 550

COMBUSTIBLE GAS

MONITOR

(D IBIaWNf———————————————————————————————————————]

SIMPLE, RELIABLF, EASY
TO MAINTAIN
A combustible gas monitor has a simple job - to continu-
ously monitor a single point in space for combustible gases
and give an alarm when an alarm condition exists. No more . ..
The essence of Deiphian's MICRO 550 Co - stible Gas
Monitor is its simplicity. It is no more complicated than neces-
sary 10 do the job right yet it gives you everything you need. it
has every feature necessary to retiably and safety detect com-
bustible gases and give an alarm. Beciuse it's simple, it i<
more dependable and maintenance is oasier. Deiphian's
MICRO 550 is simple, reliable and easy to maintain.

APPLICATIONS
® Petrochemical & chemical plants
® Natural gas plants & refincries
¢ Offshore platforms & drilling rigs
® Gas storage and loading facilities
¢ Pipelines/compressor stations
¢ Solvent monitoring

Butietin S00040A

SYSTEM DESCRIPTION

The MICRO 550 is a fixed installaton single channel com-
bustible gas monitor with a compact controlier that requires
just one inch of panet space three and one-half inches high.
It's the smaliest single channel system available. It is a simpie
desigh with few parts 30 there is less that can go wrong making
it easy to repair and maintain.

The controlier uses a rugged analog meter and has LED in-
dicators for power, fail, high and low alarms. Ful 100% RFI
shieiding and sealed relays are standard. Relays carn be nor-
mally energized or de-energized with manual or auto reset.
The system uperates from a nominal 24 Vidc power supply or
115 Vac. A 4 t0 20 ma current output is standard with other out-
puts available.

An encapsulated transmitter moduie powers the sensor so
that it is heid at a constant temperature under all operating
conditions, maximizing sensor kfe. The transmitter module is

Thesymmsaplmuwtypow.Aw
like catalytic costing assures maxime m resistance 10 loss of
sensitivity caused by poisons and cortaminants.

[ PR R

.



USER BENEFITS

® Long Sensor Life - The longer a sensor iasts the lower are
the maintenance costs. A sensor's life is governed by its
operating temperature. Operation above or below a sensor's
optimum operating ternperature shortens its life. Delphian's
unique SENSOR SAVER ™ transmitter guarantees constant
temperature sensor operation assuring long and stable
sensor life even in cn- .. .nuous high ambient temperatures
Or gas concenirations. Sensor bum-uut is eliminated, zero
and span drift are negligible. SENSOR SAVER delvers
maintenance and calibration cost savings. For more infor-
mation ask for our SENSOR SAVER Technical Note.

o Field Installation Yough - Deiphian’s transmitter, which is
epoxy encapsulated for complete environmental protec-
tion, puts sensor power regulation and support electronics
where it counts - at the sensor iocation. In gas montors with
no remote transmitter, sensor performance is degraded by
changes in electrical resistance caused by moisture, cor-
roded terminais, splices or loose contacts in the wires be-
tween the sensor and controfier. To insure that power to and
signal from the sensor are not degraded. support elec-
tronics must be used at the sensor. Deiphian’'s remote
transmitter module assures optimum sensor performance
and reliable sensor signals.

© Ko Fales Alarms - Faise alarms destroy confidence in gas
monitors and cost money. Most gas monitors are RF resis-
tant or use fiter networks. This isn't enough. Delphian ehmi-
nates faise alarms from any electrical source by using 100%
electromagnetic shieiding around all sensitive parts. Faise
alarms typically caused by walkie-taikies, SCR control cir-
cuits, DC motor brushes, neardy lightning strikes or micro-

¢ No Shisided Wire - The MICRO 550 controller uses true
eslectromagnetic shieiding so shisided field wires between
the controlier and transemitier are unnecessary. instaliation
is simpler and less expensive.

o Bullt-in Surge Protection - Deiphian’s transmitter and
controller have built-in power surge protection. They can
withstand up 10 500 walts of electrical energy for a mil-
lsecond with no damege. Most lightning sirikes or power
supply spikes can't harm the system.

o Easy, Versatile instalistion - From one 10 any number of
chennels in elther wall or panel mount configuration are
standerd and off-the-shelf with our FLEXIRACK ™ mounting
systom. FLEXIRACK lets you wire directly 10 sensors and
slerm circults with no extra terminal strips. FLEXIRACK
makes custom instaliations standard. Get the exact number
of chennels you need in the configuration you want. Ask for
our FLEXIRACK Data Sheet.

o Low Reck Spase - Up 1o thirty-two individual controllers
can be mounted in a standard 19" rack space 7" high. Since
SONS0! POWSY is reguiated in the ranemitier moduls e
power is dissipated in the controlier. No cooling fans are
nesded, sves with dozens of controllers in a tolally sealed
box. Con't waste valusbile conirol room spece.

¢ Interchangesbility - MICRO 550 and MICRO 750 H,S
monitors are interchangable in the FLEXIRACK. in fact,
they are identical except for front panel markings. The
same transmitter module is used for the H,S sensor and the
corrbustible gas sensor. Lower spares inventory is re-
quired. Service and maintenance penple have less to learn.

o Relisbility - If an operator lacks confidence in a gas moni-

tor because of relability, the monitor is of little value. Del-
ptuan designed its own CAT (Computer Aided Tes.. ) to
help us achieve the highest product reliability possibi.
Every MICRO 550 gas monitoring assembly and system is
thoroughly analyzed by the CAT. By using the CAT hundreds
of tests are made with speed. precision and accuracy im-
possible by manual methods. The CAT never naps. All
systems pass every test or they don't leave Delphian.

S
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DELPHIAN'S PHILOSOPHY

Today's MICRO 550 is Deiphian's fourth generation of com-
bustible gas monitor and yet it looks irttle different from our first
MICRO 550. Qur approach to gas monitor design is disci-
plined. We have resisted the temptation to add digital displavs,
make our alarm lights Hlash, offe- sophisticated built-in diag-
nostics, Q0 muitichannel or use membrane pushbutton
switches. None of these features make a gas monitor more
simple, reliable or sasy to maintain

Over the past 4 generations of gas monitor designs Delphi-
an's engineers have reduced the MICRO 550 parts count by
over 30%. That increases the reliability by nearly the same
amount and makes the unit easier to repair. They have devel-
oped an encapsulated remote transmitter that provides com-
plete environmental protection for the remote transmitier elec-
tronics. The same transmitter works for both combustible and
H,S sensors. They designed. developed and built the CAT
which gives Deiphian the most advanced product reliability
control possible.

Delphian makes the best gas monitor available. It's that
simple!

OPTIONS & ACCESSORIES
© One man remote calibration

© Hydrogen specific sensor

@ Sensor with calibration gas port

® Duct mounting system

¢ Sensor extension kit to separate
sensour and transmitter by up to
100 foet

©® Calibration kit with carrying case

o Enclosures: one/two channel
explosion proof controlier housing,

a variety of NEMA 4X fibergiase
enclosures

o Sensor dust covers
© Extender cards
¢ Stand-Alone Sensor/Tranemitier

PR SV RN
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SPECIFICATIONS
Controller

Range
0-100% lower fiL .- mable hrmit

Displey
Meter. Vertical line” ¢ scale Moving magnet type. Adjustable
span and zero.C'r- an LED power on indicator.

Alsrms

Low High Fail
Orange Red Yellow
LED LED LED
Adjustable Adjustable

0-60% 0-60%

LFL range LFLrange

One 1solated relay contact for each alarm rated at 3A at
117Vac. Field adjustable for N.O./N.C. and normally ener-
gized/normaily de-energized.

Power

24 Vdc (20V min, 28V max)

Power consumption

10 watts per channel

Recorder output

4-20 mA standard for 0 to 100% LFL. 0-5 Vdc optional

RF Shielding

Protection agaiist all citizenvindustrial radio bands and spuri-
Ous electrical noise

System reponee time

90% of final response within 20 seconds following a step
change in methane concentration from 0 t0 50% LFL.
System linserity

Meets or exceeds C.S A and F.M. requirements.
System 20r0 drift

+ 5% per yoar

Electrical claseifiostion

Standerd configuration mounts in any general pUrPOse area.
Class |, Division 1, Group D housings avaiiable.

Ambient tomperature

-010 70°C (32 10 158°F)

Dimensions

Width: 2.5 cm (1.05")

Hoight: 8.75cm (3.477)

Depth: 16.25 cm (6.75")

Welght
175 grams (6.1 02.)

Mounting
19 inch rack mount, panel mount, wall mount or enciosure
mount.

Warranty
One year

Sensor/Transmitter

Sensor Type
Ditfusion, catalytic bead designed for use with combustible
gases and vapors.
Sensor ambient re renge
5510 100°C ( 67 to 212°F)
Transmitter ambient
401085°C( - 4010 185°F)
Electrical classification
NEC class i, division 1, Groups A, B.C&D
Caole length*
To 10.000 teet.
Maximum loop resistance between coniroller and sensor is 36
ohms Three conductors are required.

re rang.

AWG Meters Foet
20 460 1500
18 760 2500
16 1220 4000
" 1830 6000
12 3050 10,000
Consult factory on specific application
Werranty

Sensor - Two years
Transmitter — One year

‘A1 24 Vdc * 5%

S

- 108 e - - .. -

Factw
Mutich

Sy tren

DELYHIAN CORPORATION 473 Macara Avenue.Suite 704, Sunnyvale, California 94088 (408) 732-7730
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BENDIX HYDROGEN CYANIDE
TOXIC GAS DETECTION SYSTEM

Each industnal environment has its own specitic toxic gas problems These gases can produce disease acute discomfort. bodily tnjury of
death Any taLihity with toxic gas probiems needs continuous and rehable toxic gas detection instrumentation

Bendix provides rehable toxic gas detection The Bendix Hydrogen Cyanide Toxic Gas Detechion System continuously menitors the
atmospheric hydrogen cyamde concentration and gives an alarm when a preset upper hmit ot the gas 15 exceeded (n the working area

Bendix also offers gas detection systems for combustibles hydrogen su'‘ ue. chlorine and ammoma

ALARM INDICATOR
UNIT  UNIT

The Bendix Hydrogen
Cyanide Detection System is -
available in single channel
units. A sirgle channel unit
consists of a diffusion type
detector, an alarm unit and
an indicator unit. The
detector is usually remotely
located in the area to be
monitored. The alarm and
indicator units are designed
for rack or panel mounting in
a control room. One alarm
unit will serve up to 12
indicator units and these wili
all fit in a standard 19" rack.
Blank panels for vacant
space are also available.

o on e+

DETECTOR UNIT

The sensor used i~ ine Bendix Mydrogen
Cyanide Gas Deiection System is a
diffusion type electrochemical gas
The det ¥ of a
ing electrode, & Hor ek de and
liquia h yte losed logether
behind a membrane. The hydrogen cyanide
gss molecuies permeate this membrane
and reac! with the electrolyte ca ising a
p ial change of the ing ok de.
The potentis: change is applied (0 provide
meter indication and alarm performance.




FEATURES

Simpie Calibration

The calibration bottle method 1s recommended The use of
calibration gas ampules breaker balls and the calibraton
bottte provide an economicas and rehiable method tor
cahbrating the system

Intrinsically sate - Designed with a FM approved Zener barrier
the system can be sately installed \n hazardous areas

Low interference - Due 10 the excellent specititity of the
electrochemical hydrogen cyanide sensor the detecior has
selectivity with hittle interference trom co-existing gases (See
Interterence Chart Below)

Easy maintenance - Corrosion resistant d.ip proof
construction allows almost maintenance tree operation

SPECIFICATIONS

Alarm and Indicator Units
Dimensions: The alarm and indicator. each unit measures
7" high x 12" deep x 118 wide

Mounting options: rack or panet
Opetating temperature range: 20°F 10 122°F

Power requirements: 24 vdc

Power consumption: 2 SWichannel

Alarmn point: variable setting

Alarm light: blinking red hight

Output for recorder: non-isolated output 1-5 vdc
Sensor

Type: dittusion type. electrochemical

Gas detected: hydrogen cyanide

Range: 0-30 ppm. (Lugarithmic scale)

Alarm setting: 10 ppm adjustabie

Accurscy: = 5% full scale

Output level: 4 1o 20 ma to the indicator unit

ORDERING
INFORMATION

Single point alarm module and housing
Single point indicator

6 point alarm moduie and housing
Multi-point indicator

12 point alarm module and housing
HCN Sensor and sensor slectronics
Zener barrier

AUDIBLE FUNCTION  ALARM
ALARM INDICATOR INDICATOR

' — METER
p
. SET
POINT
CHECK

SET
POINT
ADJT.

VOLTAGE TEST
CHECK BUTTON

ALARM INDICATOR
UNIY UNIT
INTERFERENCE CHARY
intorfering Ges Consentration Meter Indication
80, 200 ppm 2er0
NO 200 ppm Zero
NO, 200 ppm Zero
co 200 ppm Zero
co, 1,000 ppm Zero
Waelter Vapor % Zero
Natuwral Ges 100% Zero

The Bendix Corporation
Environmental and Process instruments Division
12345 Starkey Road, Largo, Fla. 33543 @ Telephone: (813) 536-6523 @ TWX: 810-866-0880




S"’ C sierra monitor corporation

MODEL 230C

Combustible Gas Monitor

The superior performance characteristics of capillary
columns for gas chromatographic analyses have become
widely recognized and applied. Although 1t has been dem-
onstrated that hydrogen is the carrier gas of choice for
these procedures,! there exists, nonetheless, an inherent
risk of explosion due to the accumulation of hydrogen
leaking into the gas chromatograph (G.C.) column oven.

The Model 2300 Combustible Gas Monitor is a fail-sate
combustible gas sensing instrument which samples con-
tinuously the air in the gas chromatograph (G.C.) column
oven and sounds an alarm when the hydrogen level reaches
1%, or 25% of the LEL (iower explosive limit) of hydrogen.
The alarm is accompanied by a relay-activated shut-down
of AC power to two receptacles on the rear of the instru-
ment. This feature permits the gas chromatograph and a
solenoid-operated vaive for the hydrogen source line 1o be
powered through the Model 2300. Early warning and auto-
matic fail-safe response 10 gas build-up by the Model 2300
combine the benefits of using hydrogen with considerably
reduced risk to equipment and personnel.

Feature~

O Audible alarm sounds when the level of hydrogen ex-
ceeds preset alarm threshold.

0 Two alarm-deactivated AC receptacies provide power
o G.C. and a solenoid-operated vaive for the hydrogen
source.

O Power is restored to output AC receptacies by manual
reset switch.

[ Alarm threshoid point is user-adjustabie.

O Sodic-state semiconductor-type Sensor requires no
maintenance.

O Gas outiet tube connection is provided for directing air
flow through water 10 verity sampling pump operation.

O Compact console may be placed up 1o one meter away
from G.C. for optimum space utilization. Connects to G.C.
column oven with 3.2 mm (1/8-inch) OD copper tubing.

O Sensor-faiure alarm.

0 Quiet, long-iife sampling pump ensures steady sampling
of G.C. oven environment.

O Automatic shut-down it sample intake tube becomes
blocked.

O System may be instalied and ready for use in a matter
of minutes.

! WO, “Ges O with Glese
Columne.” 3ne Acsgemic Press, Now York, 1080,

Now use hydrogen safely as the
carrier gas in chromatographic
analyses by protecting your equip-
ment and personnel with the
Model 2300 from SMC, the Gas
Detection Company.

Principle of Operation and Function

The Gas Sensor

Sierra’s unique capabilities In gas sensor technology
have been applied to a laboratory instrument to ensure
safe operation of your gas chromatograph when using hy-
drogen as a carrier. The electrical conductivity of an
n-type metal oxide semiconductor sensor is changed by
the presence of a combustible gas. The mechanisms by
which such semiconducting sensors operate have been
studied with general agreement that chemisorbed oxygen
ions influence the electrical resistance of the sensor

in clean air, the resistance of the sensor provides a nomi-
nal reference value which changes considerably upon
oxidation of hydrogen. The interaction of surface-absorbed
oxygen ions with the hydrogen releases electrons into the
conduction levels of the semiconductor, thus producing a
decrease in resistance. This decrease is translated by the
logic circuits of the Model 2300 into an analog signal rep-
resentation of the change in gas concentration.

An integral filament maintains the sensor temperature
at 450°C for optimum performance.

Gas Sempling

A vacuum pump within the Model 2300 console draws
G.C. oven air over the gas sensor at about 0.38 liter per
minute. A one-meter length of copper tubing connects the
G.C. oven 10 the Model 2300 and serves to cool the sam-
pled oven air to room temperature. (This is necessary to
maintain the calibration threshold of the gas sensor.) The
sampied air is exhausted out of a tubing fitting on the rear
panel. To this may be connected a plastic tube so that
pump operation may be veritied by bubbiing the air flow
through water.
Alorm Theoshold and indicators

The sensor and its associated measurement and
comparison circuits are DC-powered (9 V source), and
factory-calibrated to trigger the alarm when the sensor
encounters a concentration of 10,000 ppm (1%) hydro-
gen, = 1000 ppm.

When this happens:

—The red ALARM light comes on and remains ilumineted,

— high-pitched, continuous tone sounds during the time

the high gas conceniration is present, and

—both AC output (through-power) receptacies on the reer
panel are turned off.



When the hydrogen concentration then falis below the
alarm threshoid. the audible alarm will turn off, but power
will be restared to the AC outlets only when the RESET
button on the tront panel 1s pushed

Accordingly, the alarm episode may be used to turn oft
the power 10 a G C. which s plugged into the Model 2300
An AC-operated solenod circunt (normally closed tor fail-
cate action) connected to one AC receptacle permits
eitner the hydrogen gas line to be closed, or another gas
(e g. helium or nitrogen) to be diverted to the GC col-
umn_ (The gas hne solenoid vaive 1s not supplied by SMC )

A sensor self-check circuit continuously monitors tor an
open-Circuit sensor failure. Should the sensor fail, the Model
2300 will revert to its Alarm/Shut-Down mode, as described
above, with the exception that the audible alarm will be
interrupted at one-second intervals.

During a sensor failure episode the Model 2300 ts pre-
vented from being reset and AC ocutput power restored,
until the sensor has been repiaced. The sensor is designed
to be fieid-replaceabie.

The characteristics of the G.C. sampie or the specific
methodology employed might argue against a complete
emergency shut-down of the chromatograph. Instead, the
user may choose 10 empioy one of the AC output recep-
tacles to shut off the hydrogen source An AC-operated
soienoid valve can be placed in series in the hydrogen
source line, and remain powered (valve OPEN) by the AC
outlet. Upon ALARM, power to the solenoid 1s turned off
30 the vaive closes in a fal-safe manner.

A vaive with iwo inlet ports will permit the flow of
hydrogen during normal operation and of an inert gas (helium
or nitrogen) during the ALARM shut-down. This helps to
maintain the column condition and quality, while permitting
the G.C. 10 continue operating through its entire program:
med cycle.

FLOW
ouT

Other Applications

The Model 2300 may be used to monitor the combusti-
vie gases (or vapors, as trom tlammabile solvents) in other
enclosed environments or chambers, such as exhaust Sys-
tem scrubbers. drying ovens, etc The continuous, remote
sampling capabiiity of the Model 2300 ehiminates the neces-
sity for placing a gas sensor directly within the chamber
to be monitored. Interconnecting copper tubing up to
three meters in length may be used without markedly af-
tecting the response ime of the Model 2300 to changes in
gas concentration.

INPUT POWER
Voltage 90-130 VAC,* 50-60 Hz
Current 125 mA
Power 16 5 watts

THROUGH-POWER (available to each AC power outlet)
Voltage 90-130 VAC,* 50-60 Hz
Current 15-20 amps
Available Power 2600 watts (max.)

SAMPLE RATE 38 Iter/minute

SENSITIVITY 80% RH 13% RH
Adjusted Fully CCW 480 ppm 6000 ppm
Adjusted Fuly CW 2800 ppm 32,000 ppm

FACTORY CALIBRATION 10,000 ppm hydrogen

RESPONSE TIME One second
(with 1-meter tube)
DIMENSIONS 28 x 21 x 11cm
{11-1/8 x 8-1/4 x 4-1/8 inches)
WEIGHT 2.3 kg (551b)

*Algo available lor 220-240 VAC input and Output (Through-power).

% AMP

LEVE
DJ

GAS OVEN
CHROMATOGRAPH 3“"""-‘
b4

COPPER

CALL OR WRITE TODAY FOR MORE INFORMATION

olor.a meniter corporation
1050K E=23t Duane Avenue
Sunnyvale, CA 94008 (408) 748-0100

~, 1982 by SIEARA MONITORN CORPORATION Preved » USA 0890
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il MEXA-201E, 211E, 221E, 321E

NON-DISPERSIVE INFRARED INDIR)
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SPECIFICATIONS

Medel MEXA-201-E | MEXA 211E | MEXA 221E MEXA 321
— e o 13ia -
Messured co co HC COHC X (330 mm} |
Ges ~__coco, ‘
0 2% 0 5% 0 500ppm | COO-UR% . F’ ‘
0 R% 0-15% 0 ppm | HC 0-500:2000 ppm o ’ﬁ
Scanderd or or
Messuring 0 1000 ppm CO 0-1000/5000 ppm -
Ranges 0-5000 ppm CO. 0 525% o, I' .
Non standard ranges available .
Cunsult your Honba representative 990 Commm, D © U
' zu..lmn s s«-xulfuu +2% l:uu + 2% liull A= oJ
SCaie sCale SCa SCal
Repescabilicy + 5% full 1 5% hull 2.25in
scale * scale - s

A% Response wathin 10 seconds |

i r’ o  (S15 mam) T
Meter Scale Length 3 K inches (98mm!1 ! f———x_\_ DS B
Response Time : T
347im

Warm up Time 30 Minutes : ’
Signal Output 0-100 Mallwvolets D C (225 mam)
Power N + 10% HOVAC 60Hz
Requirement HOVAC 50 Watts 60Hz ] 80 Watts
Amsbient 0-40°C Less than 90% R H r
Temperatwe 32-104°F MEXA 321
he he he 13 lil:h“ x89 be
8 7inche: x 8 9 inches x 20 Sinches inches x 20 5 inches
Dismensions 220mm x 225mm x $20mm 330mm x 225mm x
520mm
21 286 s
Weight o TXGs 13KGs
84871 -y
* Applies to most sensitive ranges (20 am) |
i |
° N
a=—
geO I O O

mn "m n" m' SPAN LAS (NLET
[ 41w SEPARATOR OUST FILTER ar AP T lu_—._ N
SAMOLE GAS INLET O Sy e . * =, 2 I. {515 mam)
r | —\\ I
FLENBLE TUBE | €5ca9F @‘ X
INDICATOR ‘
» O SCHARGE mm-'
€XMAUST PROBE // { ' }_‘
PREFILTER - - - - . -
200210221
US. RBGIONAL SALES AND SERVICE OFFICES:
Horibs lnstr_ments, inc. 3901 Varsity Drive 5200 Mitchelidale 3001 Hadley Road/Section SA
Trvime, Californie 92714 Phone: (3131 973-2171 Houston, Rexss 77092  Phone: (201) 7550104
Phomne: (714) 5407874 Phone: (713 663-7143
Telex: 65-5463
INTERNATIONAL OFNCEK
Jopmn Switzerend Unglend Woest Genmany Prance
Haulbe, Lod. Hoelhe lnstraments, Hostbe lnstrumaents, Led.  Hoclhe Busope GmbH ~ Horibe France
Miyenshigashi, Kisshoin  Socided Ansuyme 5 Hassowden Roed Industriostsasee § 13 chemnin du Levant
Minassi-ica 41 Rus Morsiano Blackamille 6374 Swinbach 01210 Pemey Volesise
a Ch1227 Aceciss Northamgeoa NN4 OB ~(‘~; Pesmoe
st Gensva, Switscrland Bagland Fhome: 08171 Phone: {50) 40-85-38
Tolsx: Phens: 023438520 Phons: 060465171 Tolex: 430029 Tolex: 042-385054
Telex: 205813 ‘Tlex: 31069
Copyeight 1962 Hesthe Instrameents, lnc. Prineed in USA.

A-30




Hazardous
Vapor
Monitor

matic calibration and is achieved o

mlaooamum;mwﬁmonqnmm

ond printed in engineering units. The X

unit simutanecusly MeasURS up 10

vOpors . four constifuents in the atmosphere. Arw four vapors,

combination of these three subsystems resultsina selected by the user, mmproofomm intothe
uhique instrument both sensitive and versatile. Auto- memory of the GC 810 for suveliionce.
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APPLICATIONS

+ HAZARDOUS VAPOR IDENTIFICATION AND
MEASUREMENT FOR FUGITIVE EMISSICNS

* WORK AREA SURVEILLANCE

. g‘l‘;i\“./lngONMENTAL SURVEYS FOLLOWING ACCIDENTAL

+ CONFINED AREAS SURVEYS

+ CONTINUOUS AIR VENTILATION DUCT MONITORING
FOR HAZARDOUS VAPORS

+ CONTINUOUS DIRECT READOUT OF TOTAL VAPOR
CONCENTRATION

» PROCESS CONTROL MONITORING

SPECIFICATIONS

* Range: 10 ppb to 100 ppm
* Sensitivity (minimum detectable
concentration): As low as 5 parts in 109 (5 ppb)
« Time Response: Approximatety 20 seconds to 30 minutes
« Selectivity: 1.0% false alorms
* Worm-up Time: 20-30 minutes
+ Alarm Indication: Audible and visual aiarm
-« Power Requirements: 12 VDC or 120/220 VAC (rechargeable battery)
» Chromatographic Column: Variety of columns availoble
» Column ond Detector Temperature: 6010 200°C
* Column Conditioning: High tamperature (manually selectable)
» Column Temperature Stability: $0.25°C
« Column Temperature Adjustment: Manually adjustable
* Recorder Output: 0-1voitdc
¢ Detector. Electron copture or Argon ionization,
H3 source 150 mCi
* Detector Voltage: 10 VDC (ECD). 300 VDC (Argon)
* Rowrate of Sormpiled Air: Adjustable to 1000 cc/min
* Sompiing Time: 2 seconds to § minutes
* Injection Time: 3 seconds or iess
« Floment Temperature of Vapor
] Adjustable between 80°C to 150°C
+ Anqlysis Time: Adjustable between 20 sec. to 30 min.
« Automatic Calibration: 2 to 120 per calibration (operator selectable)
* Alorm Limits; 1% to 999% of calibration
XonVach. Inc.

(213) 787-7380 M(m)Mns
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AUTOMATED ON SITE

G.C.MEASUREMENTS
OF VAPORS

IN THE ATMOSPHERE

A. LINENBERG

MAY 1983
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Microsensor Technology introduces the

Michromonitor
Universal Gas Analyzer

It will change the way you think
about gas analysis and monitoring.

MTNI

Microsensor Technology Inc.

A-35
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Michromon

You can make rapid analyses— to the PPM leve! — without waiting. Take this
rugged high-performance gas chromatograph anywhere to identify up to 100
different gases — any ten gases in 45 seconds.

Use the Michromonitor for

® Industnial safe*y and hygiene ® QC and analytical laboratories

® Process control ® Energy explor:tion and research
¢ Natural gas analysis ¢ Bioengineering

® Stack gas monitoring ® Aerospace and military

e Combustion control ® Medical and forensic

e Environmental analysis ® Food processing

Revolutionary GC Design

The heart of this remarkable compact
instrument is a series of miniature modules
which are complete gas chromatographs.
Based on development begun cver twelve years
ago at Stanford University, a new technol

called silicon micromachining allows all carrier
gas and sample channels, valve structures, and
atiny TC detector to be integrated onto a single
three-inch silicon wafer. A 0.1mm ID capillary
GC column is interfaced to this wafer. The

3 resultis an ultra-high-speed, high-resolution

b GC system with outstanding performance.
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itor Universal Gas Analyzer

Easy To Use. Anmvone e use the Michromonitor with a few mmutes of
irstruction. 10 as cass as - 2- 3! First, SELEC T the gases tor analvsis. Second,
press the START buaton. Thivd. DISPLAY the results. The powertul micro-
computer autom des the entire anahvsis evele, and caleulates and displavs the
Ras concentratons.

“

SELECT
DISPLAY
GAS

DEFINE

Fast Results. In less than one nunute, the Michromonitor will display the
identity of each gas analvzed and its concentration in PPM or % [ vou desire
permanent records simply connect the Michromonitor to other devices. Tts
memory will store the results of at least 1000 analyses. induding date and tme,
for subsequent transfer to a printer, computer, or other storage device.

Reliable Operation. for many gascs, the on-buard microcomputer uses
correlation chromatography. a well-proven technique which comipares the
analytical results of two GC modules to eliminate—or warn vou—of potential
interferences. The computer continuously performs diagnostic checks of
mechanical and electrical functions, and the display alerts you ta possible
problems.

Take It Anywhere. Use the Michromonitor anywhere: indoors or out, under
or above ground, over a broad temperature range. Fully selt-contained, it

has rechargcable batteries and uses disposable carrier gas cartridges. In a fixed
location, plugged into a standard 110 volt outlet and connected to a large
carrier gas tank, the Michromonitor will operate as an automatic and
continuous monitor.

Awtomatic. You can easily select manual, automatic, or remote
control operation. You can use the Michromoaitor with external sampling
devices and controllers. It can send results to, or be controlled by, an external
computer. Built-in statistical programs continuously calculate and update
concentration minimums, maximums, means, time-weighted averages, und
standard deviations for each gas analyzed.

Flexible. From one to five GC modules may be incorporated into the
Michromonitor mainframe. This modular design meets your individual gas
analysis needs with a custom but cost-cffective system. Modules can easily be
added to existing instruments as new applications arise.
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This is a pretiminaty speciications sheet and is subyedct e change

Michromonitor Universal Gas Analyzer

Specifications

Gases measured | he insttument wall measune the concentrations of
any of the 1O gases m s mternal ibrany: Gases can be selecred and
measured i any combination of up to ten gases at a ime: Nine greups
ot up to 10 gases may be detined and stored inmemony for recallacthe
touch of abutton Addinonal gases can be added to the instrument's
librar

Sample conditioning Samples must be near ambient temperature and
less than 5 psi at the infet of the instrument

Diagnostics loternal computer reports carnier gas status and battens
charge Complete automatic sinstrument diagnostic check s pertonined
when mstrument is turned on. Mechanmical or eleancal problems which
could attect the veliabihity of results are immediatels Hagged

*Range and sensitivity Mecasures concentiations from 1 PPM 1o 1ou'
ttor a tew gases in the hbrany, mimmum concentration level is 20 PPM)

*Accuracy (for Pentane) Plus or minus 205 at | PPM; Plus oniminus
1% at 10 PPM: Plus or minus O 2% at 100 PEM and above

Calibration Calibration executed by internal computes using a
standard cahbration gas mixtuce o1 user supphied standards

mable automatic sampling | he imstrument can be pro-
grammed 1o take automatic samples at any miersal up to one sample
per minute. The results of at least 100 analvses are retamed i the
nstrument’'s memory. These can be accessed for Bard copy printout

Built-in statistical routines contmaoushy update mimmums, maximams,

means and standard deviations tor each of the selected gases. The internal
real-time clock also provides time of day and date of cach analyvsis and
when minimums and maximums occur. Alternatively, the resulis can
be dumped to an external computer for siorage ot tater manipulation.

Intermal display Gas concentrations in percent or part per milhon are

indicated on a 40 character alphanumeric display. Ty prcal intormation
displayed: a) gas number, b name ot gas, ) conentration

The alphanumeric display is also used 1o ndiz ate: date and time of day;
statistics from programmed autumatic samphing; gases selected; and
mstrument diagnostics. ’
*Response time Complete measurement cycle time is 45 seconds for
up to 10 gases per cycle. The number of gases selected does not affect
cycle time.

External outputs Output connections include external chart recorder.
storage oscilloscope, CRT termunal printer, exiernal computer.

Alarm levels Upper and lower alarm levels are individually presettable
tus each of the ten gases selected for a given measurement.

Physical Dimensions: Height-7" (18cm); Width- 147 (36cm); Depth-23°
(58cm); Weight-35 Ibs. (16kg).

Eaviremmestal Moisture and dust resistant, rugged packaging.
intended for field or laboratory use. Operating temperature range:
0-45 degrees centigrade.

Power Internal rechargeable batteries with built-in charger. Also
operates directly from 110 VAC power linc.

Consumebles Instrument utilizes a smalt internal helium carrier gas
cylinder. Sixteen to forty-eight hours of continuous sampling {one
sample per minute) can be obtained from a singie, disposable carrier
gascylinder.

*These specifications are all 2+ 25°C.

© 1983 Microsenent Technolngy. Inc.  Printed in US.A. 483

L
M l Microsensor Technology, Inc.
47747 Warm Springs Bivd., Fremont, CA 94539 (415) 490-0900 « Telex 171627
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D MICTosensor

AN
“.. Michromonitor 500 - Price List

4t Namber Description Price
BRSEDIV Mainframe - uncludes Master computer, S Teng o
one slave computer keyboard, memorw
board, Jdispla tchar jeable battery
& power supply, carrier aas syster,

ete.

MLUG- S0 Slave #2 - must be added when more 750,00
than ¢« G.C. modules are installed.

1200-0002 Sample Probe - a hand held probe with 450.00
cable 1deal for portable use.

M 00-0001 Sample Cable - a 3 ft, cable with 250.00
fitting for direct hookup to a sample
stream,

“HU0=-1001 G.C. Module ¢! - tor (Jz,Nz,rO,and 2250.00

Methane (20ppm detection limit).

M1500-1092 G.C. Module #2 - For Air, CO Methane, 2250.00

£thane, Ethylene, Acetylene ?ZOpo
detection limit).

M500-1003 S.C. Module ¢3 - tor CZ-C7 nonpolar 2750.00

hydrocarbons, (Propane, Butene,etc.)
Chlorinated hydrocarbons (Chloroform,
Methybromide, etc.) and Freons.

M500-1004 L.C. Module 84 - for C,-Cy polar 2750.00

hydrocarbons (Methancl, MEK, Ethyl
Fther, etc.}.

M500-1005 G.C. Module #5 - for C, + Mydrocarbons 2500.00

{heptane, 1sooctane, etc.) Aromatii.
(Benzene, Toluene, etc.).

M500-100¢ G.C. Module #6 - for Amines (Methy amine $ 2500.00
etc.) and other basic compounds.

M500-1007 G.C. Module #7 - for Sulfur Compounds 2500.00
{(H,5, Mercaptans, etc.} and other auvidic
compounds .
CONSUMABLES

9510-0115 Dispozable Carrier uas Cartridge 14.00

9510-0125 Calibration Gas Mixture, 14 liter 49.00
cylinder

9510-013% Pressure Requlator for calibration 49.00

9as mixture cylinder

ORDERING INFORMATION

Prices are F.D2.B. Fremont, California
and are subject to change without
notice.

Lraers may be pleced by call:ng Toll
Free (800) 421-7372. Irside Califorma
(415) 490-0920.

Mail and Confirming orders may be sent
to:

Microsensnr Techroloay, Inc.
47747 warm Sprangs Blvd.
Fremont, CA 94539

ATTN: Order Processing
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MIRAN 1B |
Portable Ambient Air Analyzer
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Features of the MIRAN 1B

Portable Ambient Air Analvzer

2 Automalic wavelength and path
iength selection

' Table of over 100 compounds for
which the analyzer has been
precalbrated

C Storage of calibration ang
analysis parameters

J Audible alarms for operator error
when preset concentration level
hds been reached. and vanable
frequency 1o help :ocate source

of leaks
Adjustable, Padded Rugged
Shoulder Strap Housing

Made «* tough, durable
material. Easily agjusts
for operator comfort,
balance, and height

Maae of tough. heavy-
auty Noryi structural
foam. the housing
protects the nternal
electronics and intrared
3as cell trom shock
gamage

Ui Peak picker scan 1o ocate
ibsorption banus

Zi Prompting af the user through
the keyboard to simplity operation

T Covers intrared region from 25
to 145 mictometres

[Z Vanable pathlength gas cell to
measure from iow ppm 10 percent
level concentrations

T Lightweight—weighs

8 s

[J Internal sampling pump and
09 nii3 tty of sampling hose
1o provide real-time data
continuously

{J Interna) rechargeable battery
tor up to 4 hours ot portabie
operalcn

{1 LCD display with concentration
or abhscrbance readout

Tl Scanning capability for qualitative

analyses
Flexible Sample Tough Sensitive Easy-To-Read
Probe Assembly Keyboard Display

The texible hose and
sensitive sniffer aliow
the operator to reach
affcult areas

Two hine, 20 characters
per ine, hiquid crystal
aisplay which is back
It to be seen in low-
hght areas

Instantly responds to
finger pressure Large
size keys help assure
error-free entries

M 3 siambilzisin uc.
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Compound Library"

Range of Alphs- Range of Alpha- Range of Alpha-
Calibration numeric Calibration numenc Calibration numeric
Compound (ppm) Name Compound {ppm) Name Compound {ppm} Name
Acetaidetryge 0tc 400 ACTALD Dichiorotetrathioroethane Methy! Lhionoe Cto 200 and 0 to 100G MECL
Acetc Acd Ot 50 ACETA {Freon 14 ¢ to 1000 F114 Methy! {hiorotorem Nt 500 ARARIN
Acetone A 10 2000 ACETON Dethytamine Ot S0 ET2NH2 Methylene Chinride 1 1000 MECL2
Acetonitrie Jto 200 ACETCN Dimethyiacetamide 0t 50 OMAC Methy! lodige rAG MEI
Acetophenone 010 100 ACTOPN Dimethylamine Otw 50 ME2NH2 Methyl Mercaptan g 100 MESH
Dimethyitormamide Ot 90 OmF
Acetylene 0to 200 C2H2 Methyl Methacrylate 0 to 50 MEMAC
Acetylene letrabromude 0 to 200 ACNBR4 Dioxane Oto 100 and 0 to 500 DIOXAN Morpholine o S0 MORPH
Acrylomtrie Jto 20anc0to 100 ACRCN Enturane Oto 10andCto 100 ENFLRN ~itnie Qude vt 100 NTRCOX
Ammona Uto 100 ana0to 500 NH3 Ethane 0 to 1000 ETHANE Nirobenzene Ot 20 NO28Z
Anviine 1 2 ANILIN Ethanolarmine 010 100 ETOHNH Nreogen Dionige Ot 10 NO2
2-Ethoxyethyl Acetate 0 1o 200 CELAC
Benzaidenyde 01 500 B2ALON Nitromethane Gt 200 NOZME
Benzene Cto S0and0 to 200 BNZENE Emyl Acetate Oto 400 and 0 101000 ETAL Nrtrous Oxige 010 100 and O to 2000 N20
Berzyl Chiode 0to 100 BZCL Ethy! Aicohol 0 to 1000 and 0 to 2000 ETQH Octane Gto 100 and 0 to 1000 OCTANE
Bromoform Gt 10 CHBR3 Ethylbenzene 0t 200 ETBIN Pentane 0 to 1500 PENTAN
Butadene 0 to 2000 BUTDEN Ethyl Chionde 0 10 1500 ETCL Perchiaroethylene Oto 200 and 0 10 500 PERC
Ethylene 0t 100 ETHYLN i
Butane Ot 200 and 0 10 2000 BUTANE Phosgene Nw 5 PHOSGN
2-Butanone (MEK) Oto 250 and 0 to 1000 MEK Ethylene Dibrormide Ot 1aOto 50 ETBR2 Propane 0 10 2000 PROPAN
Butyl Acetate Oto 300 and 0 to 600 BUTAC Ethylene Dichionde 0w 100 ETCL2 n-Propy! Alcoho! 0t 500 PROPOH
- Buty! Aicohol Oto 200 and 0 to 1000 BUOH Ethylene Oxice Oto 'WanaOto 100 ETO Propylene Oxice 0w 200 PSENOX
Carbon Droxide 0 to 2000 co2 Ethyl Ether 0 to 1000 ang O to 2000 ETHER Pyndine Ow 100 PYR
Fiuarotrichioromethane
CatonDaubde Ot 50 cs2 {Freon 1 0 to 2000 o Styrene 0t 200and0to 500 STYAN
Carbon Monoxide Ow 100and0to 250 CO Sultur Dioxide Gt 100and0t0 250 SO2?
Carton Tetrachionde O to 20 andC to 20u CClL4 Formaidehyde 0w 20 HCHO Suttur Hexatiuonde Gto Sand0to 500 SF6
Chiorobenzene 0w 150 cuez Formee Acxd 0t 20 FORMIC 1.1.2.2-Tetrxchioro
Chiorobromomethane 0 to 500 CLBRME Halothane Gito 10and0to 100 HALTHN 1.2- Difuoroethane
Heptane 0 t0 1000 HEPTAN (Freon 12) 0 to0 2000 F112
Chvorogfucromethane 0 1o 1000 2 Hexane > 1000 HEXANE
Chioroform Oto 100 and 0 to 500 CHCLI 11.2.2- Tetrachioro-
m-Cresol 0w 20 CRESOL Hydrazme 0t 10C HYDZ ethane Ot 50 CLAETA
Cumene Oto 100 CUMENE Hyorogen Cyaroe Ot 20 HCN Tetrahydrofuwran 0to 500 THF
Cycichesane 0w 500 CYWXN Hydrogen Fluonde Ot 50 Hf Toene 0 10 1000 TLUENE
Isohurane Oto 10and0to 100 1SOFLN Total Hydrocarbons 0 to 1000 TOTHYD
Crckopentane 0% 500 CYPNTN isopropy! Akcohol 0 to 1000 and 0 10 2000 IPA 11.2-Inchioroethane O to 50 CLIETA
Diborane 0w 10 8216
m-Orchiorobenzens 0% 150 MCL282 Isopropy! Ether 0 t0 1000 PETH Thchioroethylene 0w 200 and 0 102000 TRI
o Ochiorobenzens 0w 100 ocLa82 Methane Oto 100 and0 101000 METHAN | 11.2-Tncharo
p- Dichiorobenzene 0w 150 PCL282 Methoxyfsane Ow 10and0to 100 MXYFLN 1.2.2- Trfuorosthane
Methyl Acetate 0w 500 MEAC (Freon 13) 0 to 2000 F113
Methyt Acstyiene Thuoromonobromo-
Ouchuerodhuero- 0101000 300 0IN00 MEACEN | ¥ one {Freon 1381 0 10 1000 F1301
methane (Freon 12) O Sand 0 800 F12 Viny! Acetate oo 10 VAC
1.1- Dichiorosthane 0w 20 100 Methy! ACyinte O % MEACRY
12-Dichiorosthyiene 0 500 CL2ETE Methy! Alcohol 0% 500 and 0 1o 1000 MEOH
Dichicrasthyt Ether 0w 50 CL2ETH Methylamne Ot 50 MENH2 Vinyl Chioride Ot 20 veL
Drchigromenofuoro- Methyl Brormde 0w SO MEBR ‘Vinyhdene Chionde 0w 20 vDC
methane (Freon 21) 0 o 1000 F21 Methyl Celosoive 0w 50 MECEL Xylens (Xylol) 0t 200 and 0102000 XYLOL
%The Foxboro Company 1eserves the ngW to add (or delete)
campaunds 10 {from) the compound Nbrary
Freon 1$ 2 trademark of ¢ | duPont de Nemours and Company
Noryl 5 a trademerk of General Electnc Company
A-13



Since the introduction of the 1370 Willams-Sterger Occupational
SenSitive, Safety and Health Act. infrared (IR} spectroscopy has proven 1o be
s iﬁ one of the preferred analytical sampling technigues for both
pe(‘ C, quantitative and qualitative ambient ar measurements MIRAN
portable analyzers are the most widely-used infrared instruments
Fast for ambient air monitoring because they are extremely sensitive
to spectfic gases. fast. and easy-to-operate

The newest addition to the MIRAN family of portable analyzers 1s the MIRAN 1B The
MIRAN 1B analyzer. a microprocessor-controlled instrument. can detect and quantitatively
measure any gas having absorption bands in the infrared region from 25 to 145 micrometres
This renge clearly covers over 300 OSHA-cited vapors and gases. pius numerous others

The built-in microprocessor of the MIRAN 1B analyzer simplifies the operation and
calibration of the instrument with automated wavelength and pathlength settings. An operator
interactive keyboard with extensive alphanumenc display prompting leads the user through the
modes of operation Al caltbration and analysis parameters are stored in a nonvolatile memory.
The instrument 1s precatibrated to analyze for 116 OSHA-cited and frequently encountered
gases The compound library has -~ »m for up to 10 additional user-selected gases that are
entered through the keyboard.

The MIRAN 1B is fast to respond. Eliminating the time-consuming. repetitive tasks of other
analytical technologies. this microprocessor .uatrolled instrument provides on-the-spot, real-
time analysis In just 10 seconds—an imporiant feature in rapidly changing atmospheric
environments.

Due to its advanced microprocessor technology. the
Easy-'lb-Use 9 MIRAN 1B simpiiiies all operations—at the touch of a bution.
It also virtually eiminates the chance of error when monitor-
er -Pl‘ee ing toxic vapors and gases since the software program
prompts the operator through all steps of analysis. This leaves the operator free to concentrate
on entitying the source of a problem. Accurate measurements from the low parts per million
{ppm) to percent concentration levels can be made by personnel having little or no technical
traiming. The operator simply enters the gas code name and the analyzer automatically sets
wavelength and pathiength for that particular compound. A complete measurement takes only
a few minutes. The results are clearly shown on the Liquid Crystal Display in units of concen-
tration. in addition, an alarm alerts the user o operator errors, approaching concentration himits,
and exceeced concentration limits. An automatic diagnostics routine provides secunty.
Pacause the MIRAN 1B is easy-to0-operate, user-friendly, and error-
Portable a. anyone can lake the analyzer on-sie to monitor ambient air
< Jncentration levels in the workplace environment. The instrument
incorporates an improved design consisting of the analyzer head and patented
20 metre varniable pat-ength gas cell in one moided enclosure, which contnb-
utes 10 the overall rug, jedness and portability of the unit.

An internal battery pack powers the MIRAN 1B for up to four hours:
An indication appears automatically on the Liquii Crystal Display
when the battery requires recharging. Even the handle and
shoulder strap are designed to evenly distribute the weight
for comfort and ease in handling.

n
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Answer. The MIRAN 1B Portable Ambient Air
Analyzer from The Foxboro Company!

Whatever you re measur:ng — from Acetaldehyde to Xylene (Xylol), or most anything in between
—the MIRAN 1B is for you!

WIDE CAPABILITY
+ 116 precalibrated compounds in fixed library
+ Space for 10 user-added gases/vapors in user-programmed library
« Al monitored at sub-ppm concentration levels
« Infrared sampling speed and sensitivity

Wherever you need measurement — your analytical/toxicology laboratory, manufacturing facility,
central supply area, or office complex — the MIRAN 1B is for you!

FIELD READY
Fuﬂypomblo weighs 12.7 kg (28 1b)
+ Rugged, shock-resistant construction

+ Integral battery pack — operates up 10 4 hours
« NO nead for external electrical connections

However you look at it — as an instrument for industrial hygiene measurement, a toxicology tool,
or a super leak detector — the MIRAN 1B is for you!

To learn more about how the MIRAN 1B can meet your air monitoring needs, RETURN THE
ENCLOSED POSTPAID CARD TODAY. You can request literature — or arrange a demonstration of
the MIRAN 1B &t your facility!

VMRAN saregsaen e ¥e  Tre b enes ot
amds-78  16M 11784
Printad in USA.




MIRAN 1B PORTABLE AMBIENT AIR ANALYZER

The MIRAN 1B Analyzer. a microproc:-ssor-controlled
nstrument, can detect and quantitatively measure any
gas having the absorption bands in the infrared region
from 2 5 to 14 5 micrometres

The built-in microprocessor of the MIRAN B Analyzer
simphfies the operation and cahbration of the instrument
by automated wavelength and pathlength adjustments
An operator interactive keyboard with extensive
alphanumenc display prompting leads the user through
the modes of operation All calibration and analysis
parameters are stored in a nonvolatile memory Also
contained in the instrumen*'s memory 1s a table of over
100 compounds and mer ory space for up to 10 user-
selected and calibrated compounds

Portability, versatility, and ease of operation are the
key features of the MIRAN 18 Analyzer. The instrument
Incorporates an improved design consisting of the
anatyzer head and patented 20 metre variabie pathlength

gas cell in one molded enclosure which contributes to
the overall ruggedness and portabiiity of the unit The
gas cell gives the analyzer the versatility of measuring
concentration ievels trom low parts per bilon (ppb) to
percent levels Also incorporaled into the analyzer is an
LCD dispiay concentration or absorbance readout, an
internal rechargeable battery. sampling pump. and
circular vanable filt2r The unitis ightweight, 12 7 kg
(28 Ib). and has a handle and shoulder strap that makes
It easy to carry

The user has the option of calibrating the instrument
with user gases or utiizing the calibration information
which has been determined by Foxboro In addition, the
user has the capability of editing (e parameters in the
library to change waveleng.h. ¢’ “centration range, alarm
level. etc When a compound name is entered. the
instrument automatically selects pathlength and
wavelength to the specifications in memory

LIQUID CRYSTAL DISPLAY (LCD)

PRESSURE-SENSITIVE KEYBOARD

SHOULDER STRAP

DISPLAY LIGHT
SWITCH

FLEXIBLE SAMPLE
PROBE ASSEMBLY

Features of the MIRAN 1B Analyzer:

* Automatic wavelength and pathlength selection

+ Table of over 100 compounds for which the analyzer
has been precalibrated

» Storage of calibration and analysis parameters

* Audible alarms for operator error, when preset
concentration levet has been reached, and variable
intensity to heip locate source of leaks

* Peak picker scan 10 locate absorption bands

* Prompting of the user through the keyboard to simpiity
operaion

» Covers infrared region from 2.5 to 14.5 micrometres

* Variable pathiength gas cell to measure from low ppm
to percent level concentrations

* Lightweight — weighs 12.7 kg (28 Ib)
* Internal sampling pump and 0.9 m (3 f) of sampling

hose (o provide real-time data continuously

* Internal rechargeable battery for 4 hours of portable

operation

* LCD display with concentration or absorbance

readout
* Scanning capability for qualitative analyses

-l
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New Monitor to Detect and Analyze Hazardous Chemical Vapors

Many types of workers risk occupational
exposure to unpredictable levels of hazard-
ous gases; such workers include U.S. Coast
Guard personnel who clean up spills and in-
spect the interiors of vessels used to transport
industrial chemicals. To help protect the
health of such personnel, Argonne National
Laboratory, Energy and Environmental
Systems Division, is developing an advanced,
portable gas monitor.

The Argonne device will quickly detect
and identify hazardous chemical vapors,
measure even trace concentrations of the
vapors, and sound an alarm if the concentra-
tions present a health risk. There are no por-
table, field-worthy monitors now available
that can offer these features.

;_

A benchtop laboratory prototype of the
monitor has been constructed (patents pend-
ing). The Chemical Parameter Spectrometer
(CPS-100) can identify and measure the levels
of about 20 toxic gases, weighs about 15
pounds, and is battery-operated.

After further research, the completed
monitor will be expanded to detect about
100 chemicals. it is being developed for the
Coast Guard, but will be usefut in any setting
where chemicals must be detected and
aralyzed ranidly and simply.

For more ‘nformation, contact Lynda Narug, Energy and Environmental Systems Division,
Argonne Nations' Laboratory, Argonne, lllinois 60439. Phone (312) 972-8794.
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PHOTOVAC introduces the 10A10

a dramatic advance
in portable photoionization gas chromatography

‘Ervionmental Protection ndustriol Hygiene -Emergency Response “Routine Analysis
ACHIEVE IMMEDIATE AIR SAMPLING RESULTS
from 0)ppb to 100ppm

PHOTOVAC
ncorporated




Now, air sampling
will never be the same

Today, as never before, there 15 an urgent
need for an air samphing system which can
combine spead, accuracy and reliability with
simplicity of operation. The deal system
would have sufficient sensitivity reserve to
meet the needs of both Occupational
Hygienists and F wvironmental workers in a
single instrument, implying an abiity to mea-
sure air poliutants over a range from 100
g'a per million down to below 1 part per
Hion, yet still retaining excellent stability.

The Photovac 10A 10 does all this and more!
As a result of specialized research and de-
velopment at Photovac, an advanced tech-
noiogypfmuuhmmmmhu

been perfected which has permitted the reali-
2zation of a portable gas

o paroranos ey e cooctlty

Tho 10A1o system combines sampling

direct analysis in one simple, speedy
lhp even when sub-pa 1 per billion
measurements are to be made, there 1s no
longer the need for any type of preconcentra-
tion procedure.

An air sample, whose volume can be
between 1 mL and 1 uL, s injected into the
10A 10 and a multicomponent analys:s will be
N your hands within a few minutes — some-
times eve'1 seconds!

Introducing
the
Photovac 10A10
Portable Gas
Chromatograph

PHOTOVAC
iNncorporatced

ppmnmoyst background noise! With
readi thistype, the 10A 10 is ready t0 go
wmun' minutes of a ‘cold’ start — and, no
noise!

Introduction of the air sample directly into the
Mm.mmmmkybmm
o the sampling sie avoids 30 many

.. 8nd provides the key 10 a new
and ou'*u excellence. Photovac's
m.msmpﬁnQolmw “ Mﬁ
described by meter ':3'"‘““" whtchm wnmm
Iitre air sample into an absorption and unit operates with sir as
sending this 10 the laboratory ‘or analys:s mocamovgu an v 20Mant feature be-
The total time for this two-step cause the majority of sampies 10 be analyzed
uwwmmnmd o-spersocmanaumunxmdvnw
confidence in the (when you finally get honcausodby sample injection is
them) ;- low. minimized. The Photovac 10A10 is a safe
Wbuﬂ there are no
Take vinyt chioride and Denzens a8 two R o v ¥
wgm.wm:n'mvo.Mmu
mmm'w“' 4 Portability and Esee of Op wion
can and 3
n three minutes. With the resulls avsilable  For all air analyses the ko s the

NOW you have an instrument with the sensitiv-
ity reserve 10 MeasuUre pars per mlion with
0800...00nrast this with MOst existing iNsiru-
MMMM tothe
fimit and where you have 10 search 1o find a

same: the instrument is set up. and a volume
olairigi with 2 conventional gas - tight
syringe. M!Ombouﬂynmdlo

e Ll ST

brought 10 . The unil wilt operate
MMMMWNMN&
dodb.nondbuﬂn

Because the 10A10 has so few controls anc
1S easy to calibrate, a semi-skiled operator
can be trained to use the instrumentin a very
shorttime = with consistent and acrurate re-
sults. Thus the 10A10 provides an op-
unity for the Professional t» extend
is expertise through others anc qrestly
increase his own personal effectiveness.

ications
The Photovac 10A10 can be apphed to al-
most any situation in which air must be
analyzed for gaseous or vaporous pollutants.
even attrace levels. In the industrial context
this includes both indoor a.d outdoor
Industnal Hygnene rations and Property
Line moniton nvironmental workers,
air raontoring unctnons of all categones can
be reaaily accomplished. espe Hally
Emev%r:‘cy Response situations where a
Field itonng capability must be deployed
as fast as possible and di "2 taken which may
later have to be examinea m court.

Othev significant areas of appiication include

monitoring for Food and Drug
wo reath monitoring for Biochemical in-
vestogahons and specialized stuations in
Military and Forensic work.

A Better W
With the advent of the Photovac 10A10, air

mensurements. These

bem ntsmmwmmdbr
oporuovmbymohamm
Wm.:mnyw:mdowhm-ﬁwm
MNMMMmm
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APPLICATIONS

While a list of detectable compounds is included under the
heading Specifications, we present here some analyses re-
lating to several compounds of topical interest.

1 ppm 4'x012 SE - 305% ®
f C.H. Chromosorb G 100 120
‘ S=10

|
L,y .

16'min

Figure 1 shows an analysis for benzene at a level of 1 ppmin
sir; this was completed in just under 5 minutes. in Figure 2,
the same sampie is analyzed again with « 20-foid increase
in sensitivity. Figure 2 brings out much of the underlying
structure of Figure 1 and compounds of Cz through Ce are
present at levels down 10 10s ppb.

4'x0.12" SE - 30 5%
Chromosorb G 100/120
S$=200

4'x0.12" SE - 305%
Chromosod G 100/ 120
£=1000

\_//\ R
¢ @ 10 12 e’ e

lnFiguna amummuumxm
the presence of the respones

obtained is equi-
Mbmlphb the majority of the peaks
present undoubledly originete from gasoline.
A ®
| {Tetrachiorosthytens

j) N

g 4 o i 16 20" 2 & e
in Figure 4, the air quality within a large holel is examined. In
general the quality is found 10 be good but a very large peek is
ovidert which is dus 10 the p. eence of tetrachiorosthylene at
appronimately the 0.8 ppm level and this origir.ated from the
hotel’s dry cleaning plant, located in a remote part of the

Because of the recent
upsurge of interest in the
detection of the gases
arsine and phosphine at - 303 ppb
low levels in air, we | l! Pt
inciude resuts takenfor | | |

these two compounds at ,

the 50 ppb and 300 ppb
levels respectively, i
these being the currentty i
established Threshold l
Limit Values (TLVs) for
occupational exposure.
Figure 5 illustrates tt.is _J \

and the ultimate O -
detection thresholds o

for both gases are close l

fo 1 ppb.

{ « x012 Cart v

B HT 100 #2/67
i S .8nn
l
H

| 2 3Ir

Vinyl Chioride

wmmdeMamdlwc

Figures 7(a) and (b) show ree: ‘s obtained by Canadian
Government Workers' for low levels of hydrogen sulfide in air.
A sophisticated dynamic generation apperalus was em-
ployed and kinearity deta taken using direclly injected air sam-
ples of 0.5mL over the range 5 ppd 10 0. 1 ppb. Other reduced
sulfur compounds such as methyl mercaptan and caron
disuifide can be similarly treated.

) ] L I ]
-

‘Lao and Thomas, Air Pollution Control Directorate, Environ-
ment Canada. 1980.




Figure 8 shows operation of the 10A10 in a continuous
monitoring mode; the column has been removed and a pump
is being used to draw air sampie into the detector. Aur is
ultimatety drawn from a clean standard source and then from
a work room in which approximatefy 1 ppm (benzane equiva-
lent) of ionizable contaminant is present. Apparent noise on
the signal corresponding to work room air is in fact due to real
fluctuations in impurity levels ¢ . the probe was moved
arvund. The implied resolution of this technique is comtort-
‘CLEAN ably 20 ppb.

STANDARD

@®

" BENZENE

1
L
:
3

o tppm_ ]
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SPECIFICATIONS: ‘

Compomdtdohdnbbbyh1M10dmmmm-w-mnmdw“wonmbwcompbmy.
The following are representative. Please contact our applications lab with your specific interests.

. Volatile Hydrocarbons: Akanes above Ethane, Ethylene, lsoprene and other Alkenes, Cyclic compounds,
Benzene, Toluene, Xylene and other Aromatics.
Chiorinated Hydrocarbons:  Vinyi Chioride, Chiorolorm, Methy! Chiorides, Halotha. . Trichioroethylene

10 minutes. Flexibie capillary columns mey be installed using available adapters.
Port:  On-column type standerd; acospis syringe injections from 1 millilitre 10 1 microlitre.
m%dMMMNMWMsdmm
as HsS.
Carvier 7ia8:  Air Extra Dry grade rocommended.
Two inlet (quick-connect) illings aliow operation from built- in lecture bottie or external gas SUPply.
Pics. Control:  Two stage lecture boltle reguiator ‘dual gauge).
Dual fine metering vaives with mivrometer knob for preciee flow control and reproducibiity.
One lecture bottle provides up 10 10 days cperation batween fillings.
WarmUp Time: 5 minutes for ppm range analyses.
Analyels Time: Solely dependant upc™ desired compound and column chost; typical value for vinyl
chioride 40 seconds.

Display Meds: Chart recorder (not included in prics); portable unit ave” - 49 88 OpYiON.
Buillt-in output meter (100 mV full scale) for sst-up &7 «IENCE PUIPOSeS.
Power: internal rechargeeble batieriss provide 8 hours of cpuration, or 115V, 60 Hz AC.
Sameries automalically re-charged during ac operalion.
Otmensiens:  Approximately 41 om (167) x 25 om (107) x 22 om (9") height.
Welght:
Options:

Detector:
Column: W\tm150m(0")10&1\(20‘)dsém(VO")embomw.Eaﬂyehmg.din
injsction

Approximately 11 Kg (24 be)
J Menusl and sutomatic samgie injection vel. ¢e, column bacifiush vaive
L awide variety of pached columne. capiiary column adapiers. J

b ie smstoh i A i



Caoe

Photovac invented / & s

a better way! S

Compaible with most types of
chart recorders. Field portable
L = units are available.

SoWie and reguiator provide
carvier gas for up 1 10 days of
operation.

Sattery Test Switch
The internal bafieries may be

Elestromster Contvols
Simple, sensitive elsctrometer
requires only 2 etemal con-
ols, ofisst and attenuation.

Photalontsation Datoster
e 10A10. A The 10A10 operates from in-
wovou ~'° chrogy tomal batteries for up 10 8
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AUTOMATED MULTICHANNEL AIR MONITOR

NEED TO IDENTIFY AND MEASURE
AIRBORNE TOXIC VAPORS OR

GASES FAST?



SUMMARY OF SPECIFICATIONES:

Sensitivity

Sampling Frequency

Response Time

Data Outputs

Sample Line Materal
Pump

Sample Transit Speed
Maximum Line Length:
Detector Type:

Carvier gas:

Power Required
(instrument):

Power Required (pump):

Calibrant:
Calibrant Consumption
Power Loss Protection:

Depending upon compound, down to less than 10 ppb.

Depends upon compound, vinyl chloride, arsine, phosphine, methyl
broimide can all be done in 1 minute; Ethylene oxide and EDB will re-
quire less than 2 minutes; Propylene Oxide and Benzine will take about
3 minutes.

Chromatography time plus sample line transit time (15 seconds/100
feet)

“Warning” and “Danger” levels indicated through relay contact
closures. Levels set to Customer requirement. RS-232 interface for
printer/CRT terminal to provide date, time of day, level of alert, gas

detected, concentration detected. Also indicates systems status and
verification of calibration.

Exclusive Photovac color video graphics package also available.
Teflon™ (copper clad).

15 CFM vane type.

15 seconds/ 100 feet.

1,000 feet (Arsine/Phosphine).

Photoionization

Ultra Zero Air or suitably filtered House air.

115 vac, 60 Hz, 20 A (Other voltages and frequencies available).

115 vac, 60 Hz, 20 A (Other voltages and frequencies available).
Non toxic, non flammable Photovac proprietary.

1 bottle per year

Memory protection for 8 hours. Automatic power-up after power
resumed.

PHOTOVAC
incorporated

Phene: (476) 001 -0028

Unit2 134 Dencaster Avenue
Thomhill, Ontarte Canede L3T 1L3

Tolon: 05-90983¢



Series
7100
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commonly used chemicals

unattended

Field-proven Chemcassette*
User-programmable dual-level concentration alarms
Simple in-fieid calibration and maintenance

Built-in documentation and data manipulation
Operates continuously from 1 to 4 weeks...completely

The: Monitoning People:

Responds instantly to hazardous gas leaks
Detects concentrations as low as 1 ppb
Substance specific...no “false alarms” caused by other

Detection System

Senes 7100 Continuous Momitors are
designed for the accurate detection and
measurement of toxic, reactive, andior
pyrophoric gases Thev respond instantly to
hazardous gas leaks. yet detect and docu-
ment concentrations as low as 1 ppb in as
Ittle as one minute

Combining the weil-proven Chemcas-
sette Detection System with sophisticated
software control, the Series 7100 provides
reliable, around-the-clock monitoring in a
wide variety of apphcations. it detects sub-

TLV concentrations quickly., yet ignores
other commonly used chemicals, as a
result, production ‘‘up time’ 1S optimized
while faise alarms are virtually eliminated.
In addition to this excellent sensitivity
and specificity, the user-friendly 7100 aiso
teatures field-programmabie dual-level con-
centration alarms, a choice of alarm and
documentation formats, and simpie in-fieid
calibration and maintenance. [t will operate
for up 10 4 weeks completely unattended.

© e e . SR WAL A



v ———— e IR, 1 o e s

[ SR

I‘ n | .] k 'H.,.MQP‘”'»”"'\Q p"‘OD‘H
L\

MDA Scientific, Inc.

9
1815 Eimdale e Glenview, Hllinois 60025-1394

Phone: 800-323-2000 (in lllinois 312/998-1600)  Telex: 72-6399 MDA-GLVW

MDA Scientific (UK) Ltd.

No. | Havilond Road (Unit 6) e Ferndown Industrial Estate ¢ Wimbome. Dorset
BH2) 7PQ. Englond © Phone: (0202) 874318 « Telex: 418267 MDA-UK

Authorized sales agents throughout the world.

Performance Spocilicniom
Substance Standard Range* Lower Detectable Limit
Ammonia 0-250 ppm 1 ppm
Chlorine 0-10  ppm 0.2 ppm
Dusocyanates (1) 0-200 ppb 1 ppb
Hydrazines (2) 0-1000 ppb 10 ppb
Hydrides
Arsine 0-1000 ppb 3 ppb
Diborane 0-1000 ppb 2 ppb
Germane 0-2000 ppb 50 ppb
Hydrogen Selenide 0-1000 ppb 15 ppb
Phosphine 0-3000 ppb 5 ppb
Silane 0-50 ppm 2 ppm
Hydrogen Chioride 0-100 ppm 0.2 ppm
Hydrogen Cyanide 0-100 ppm 0.8 ppm
Hydrogen Fluoride 0-30 ppm 0.5 ppm
Hydrogen Sulfide 050 ppm 05 ppm
Nitrogen Dioxide 050 ppm 0.5 ppm
Phosgene 0-1000 ppb 12 ppb
p-Phenylene Diamine 0-200 ppb 2 ppb
Sulfur Dioxide 020 ppm 0.1 ppm

(1) Lower Detectable Limut for TDI. consuit MDA lor other dusocyanates
(2) Lower Detectable Lumwi tor N,H,. consult MDA for other hydrazines
*Special ranges avaiable; consult MDA

General Specifications

Alarm Points:
Alarm Rehys

Sampiing Distance:
Repeatability:
Documentation:

Operaiing
Temperature Range:
Enclosure:

Dimensions:
Weight:
Power:

User-programmabie dual-level

Sokd state AC relays; solid state DC relays optional
4.20 mA; RS232 optional

Up to 100 feet except for diisocyanates and hydrazines.
Better than + 5% at TLV

Built-in thermal printer. Documents alarm conditions, minute-by-
minute concentration, 8-hour TWA.

0° 10 40°C.

Designed for use in non-hazardous atmospheres, special
enclosures available for use in hazardous or combustible
ONVIFONMeNt's.

19° rack mounting optional.
62 X 17 x 18 inches (Approx.)
45 pounds (Approx.)

115 V/60 Hz or 220 V/50 Hz

SpecHications are for typical applications and are subject 10 change without nolice. Consult MDA for
full apphcations assstance

Caopyright 1984 MOA Scientific, Inc. Catalog No. 970372 584 5M
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PORTABLE GAS CHROMATOGRAPHS

Baseiine inbustries, Inc.

The Baseline Series 1000 Gas Chroma- equipment, can no.v be accomplished
tographs offer true portability with easily and inexpensively.

laboratory  instrument  performance. Front pans! access to essential controls
Weighing only 18 lbs. including built in and gas train connection provide opera-
recorder and fully automatic gas sampl- tional simplicity whether transported
ing for unattended operation. they pro- to field locations, dedicated for routine
vide a complete integrated system. lab analiysis, establishment of in-plant
Many applications for GC's previously process parsmeters, or monitoring haz-
ignored or sllocated to complex lab ardous atmospheres.

T b AR MR RN S hins T



Additional Features and Specifications
Front Panel Controls  (Refer to Photographe)
Fine and coarse 2ero with wamper proof locks
Tihmer reest for sutomatic sampling
Power switch for smbient or isothermal operation
Proportional temperature controller adjust and indicator lamp.

balence adjust {TCD 1010)

ifier batence ad FID 1020)

Anenuator muttiplier X1, X10 (TCD 1010)
X1, X10, snd X100 (FID 1020)

Lighted push button sttenuator X1, X6, X26, and X100
Lighwed push bution function switch, Standby. Record, le
and Automatic positions. Lights sequence in “suto’’ mode.
o Signal cutput werminals for ) der or digitat

inmtegrator resdout
©® lgnitor push button (FID 1020)

Gas Train Connections (Refer to ges train disgram)
o Al ges wain ports and sssocisted metering veives svaliable on front panel

j
|

ta oven base
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ETA Assediates
. 0. 8OX 13
NONANTUM, MASSACHUSETTS 021903
PHONE (617) 527-4544

Options

Special recorder chart speeds”®
Special cycle timer motors

24 vdc operation

220 vac., 50 Hz operation

All stainless steel gas train
components

All stainless steel pneumatic-
ally operated 6 port rctary
sample valve

Accessories

® Lecture bottle gas cytinders
50 liter capacity 15” long x 2" dia.

® Lecture bottle regulators tank
and outlet pressure gauges

® E’ size gas cylinders 500 liter
capacity, 30" long x 4’ dia.

® "E’ type cylinder regulators
tank and outlet pressure gauges

® "E" type cylinder cart-two
wheel medical type

@ Chart paper

® Septa, silicon rubber teflon coated

@ Packed columns 1/8” or 3/16”
stainless steel or copper

@ Inverter for 12 vdc operation
(only available for ambient
operation or with on/otf
temperature controller)

® On/Off temperature controller

Ordering information — Consuit
current price list or factory



PHOTOIONIZATION DETECTOR

ORGANIC VAPOR METE

@ ANALYTICAL INSTRUMENT DEVELOPMENT, INC.




principles of
operation

The Photolonization Detector utilizes a high
eneigy ultra violet lamp to ionize the sample
which is drawn into the instrument. The ionized
sample produces on ion cument which is
proportional to concentration and is measured
with @ pico ammeter.

The lonization Is a fundamental process. A
photon of light from the UV source energizes an
electron of the somple molecule producing an
ionized species ond a free electron:

R+hv—-R' +e
For this reaction to occw the photon energy
(hv) must be equal to or greater than the
lonization potential of the sompie molecule. In

general, the PID will respond to most organic
compounds. It is insensitive o methane, ethane,

ombient air mokes the PID a selective device
ond on invaluable instrumental tool.

ANALYTICAL INSTRUMENT DEVELOPMENT, INC.

R1. 41 & Newark Road, Avondale, PA 10311 215/268-3181  TELEX: 835441
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Laboratory Application Data

LAD 001-004

OVA 108 ORGANIC VAPOR ANALYZER

For Fugitive Emissions Monitoring

INTRODUCTION

On October 18. 1983 the Environmental Protection Agency
promuigated the standard of performance for equpment re-
gardng leaks of volatie organc compounds (VOC) in the syn-
thetic organic chermical manufactunng ndustry (SOCM!) This
standard covers what 15 commonly referred 1o as fugitive
emissions momtorng These fugitive ermissions are generalty
de:.ned as leaks trom process components such as valves,
PUMDS. COMPIessors. pressure reket devices, samphng sys:
tems and open-ended nes m VOC service Fugitive errs-
s1ons. as defined by the EPA_ are imited 10 emissions which

« 1984 by The Foxboro Company

do not occur as part of the normal operation of plants, but are
the result of the effects of age. lack of mantenance. improper
equpment specthications of externally caused damage. Fur-
ther information can be obtamed from the US EPA Library
(MD-25). Research Triangie Park, N C. 27711 Refer o EPA
document number EPA-450/3-80-032a for Benzene Fugitive
Emissions. EPA-450/3-80-032a for Benzene Fugitve Ermis-
sions. and EPA-450/3-80-33b for VOC Fugitive Emissions n
the SOCMI Also. consult the Federal Regster Vol. 48, No. 202
Tuesday. October 18, 1983 Rules and Regulations

é
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Use Of PTD To Analyze Vinyl Acetate And
Styrene

The PTD principle of thermal desorption is
applicable to a wide variety of industrial hygiene
applications. One application which was studied
by NIOSH using the CENTURY Programmed
Thermal Desorber was the monitoring of viny!
acetate in the industrial environment. For the
study, CENTURY stainless steel tubes containing
Chromasorb 107 were utilized. Samples were
thermally desorbed at 150°C and desorption
efticiency was found to be over 90%.

Compaund Vinyl Acetate

Column T-8 (10% epropane on chromosord P)
Tomporatee oc

Aetention Time 105 esconds

Sempie Consontrelion 100ppm

Oussrplion Tompershure 150 C

Deserplion Rute 1 mi- second

Deserplion Wbe Chwomosord 107

Deserption EMsipnsy 100%

To assist users in selecting the optimum
chromatograph.c columns and conditions for a
wide variety of monitoring applications, Foxboro
has published a data tabie called the “OVA
Chart.” This chart provides retention time
information for over 100 different compounds at
two different temperatures and for several
different column packing materiais. The user can
thus choose the optimum conditions of packing
and temperature to yield optimum analytical
results usirg the CENTURY Organic Vapor
Analyzer.

A second application for which the PTD was
found suitable is desorption of styrene. For this
applicaticn, Tenax GC sorbent tubes were
utilized. "desorption temperature was 150°C and
the desorption efficiency was 100% at a
concentration of 1000 ppm in air.

samme SANPLE AFTEA DESOAPTION

Compaund Siyrene

Cotumn 810(3% on w)
Tsapeeshws nc

Nowntion Tne 372 seconde

Sample Consentration 1000ppm

Ossarplion Remperature 1%0°C

Oossrption Rete 1 mi/second

Ouserption Tube Yonax GC

Doserption BMinionsy 100%

For your free copy of the “OVA Chart”,
call or write:

A Dwision of The Foxboro Company

140 Water Street. PO Box 5449
S Norwalk, CT 06856
Tetephone (203) 853-1616
TWX 710-648-3054

OXBOR0®

@ Regrstered trademark

ifi

A Division of The Foxboro Company

140 Water Street, PO Box 5449
South Norwalk, Connecticut 06856
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SClEx *RODUCT NOTE

TAGA 6000 MS/MS

A Versatile Systems Approach to Problem Solving
by Tandem Mass Spectrometry

The TAGA' 6000 MS/MS System refiects SCIEX''s Since all TAGA* 6000 configurations are based on
Total Systems Approach to Mass Spectrometry. The SCIEX*'s Total Systems Approach, you retain the
design philosophy evolved from utihzing a core system flexibility to respond to changing priorities and the
i coupled with modular 1onization sources and inlets The potential to expand your system to accommodate future
g result: customized problem solving with outstanding application requirements
i snalytical performance and cost effectiveness.
§ {ONIZATION SOURCES
; t hert
: A Pressure Pr:sowwre Electron fon
5 Chemical Chemical impact Evaporation
! lonizstion Source ionization Source lanization Source lonization Sowrce
INLETS
Direct Direct .
tmospheric Gas Liquid
Am '":o'::" Chromatograph Chromatogryph
iniot Iniet niet Inlet
Actomated
Thermat Breath Multiple
Mdm.“ Short Tem Analysis Reagent Gas

O
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TAGA' 6000 MS/MS Description

Combining the new instrumental concept of Tandem
Mass Spectrometry with proven TAGA® technology. the
TAGA® 6000 MS/MS provides the analyst with advanced
capabilities for complex trace organic mixiure analysis.
rapwd screening tor pre-selected tracos and molecular

structure elucidation A new dimension of information is
generated by ihe charactenstic fragmentation mass
spectrum produced through collisionally-induced dis-
sociation (CID) of the molecular 1on

Pentane T ——
Benzene CoHg \
Hexane s . |
Toluene = CcHe CeHe .
,'::' SELECTIVE + !
Xy JONIZATION CBNN) 1 L l
Octane A b va, L —
SS +RAGME NTATION MASS
SEPARATION SEPARATION FRAGME NTATION
MASS SPECTRUM

Tandem Mass Spectiometer Analysis of a Mixture of Hydrocarbons for Benzens

Optimized techmiques of Triple Quadrupole Mass Spec-
trometry and the patented ultra-high capacity Cryopump
comprise the heart of the TAGA® 6000 MS/MS Two
mass fiters, quadrupoles Q1 and Q3. form a tandem
mass spectrometer while the centre quadrupoie. Q2 pro-
duces dynamic focussing for the Parent and : ragment
ions present in the CID region. The vanous ionization
sources produce an intense beam of molecular ions
whose internal energy may be controlled A schematic
representation of the TAGA® 6000 MS/MS is shown here

Ny Ges Membrere CI0 Gas
] - g R
s

g_x-‘.‘ |om—

u*: onk, | E——
‘ 1.’3-

7
CI0 - Crymgerec - Q- - J -
Vacwum
L

For further information contact

Diiison of MDS Health Growp Limnted

CANADA

Toronto
55 Glencameron Roed
Thormhill Oweario L3T 192
Tel (4101 8A1 dodo
Telex Oe-904722

L ORYRIGHT

Y S

US.A.
Buftalo
358 Commerce Drive

Amherst NY 14150
Tel (~jo) 691-3556

Boston
Tel 01" 5934515
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S’”C sierra monitor corporation

TWX 910-338-2290 MSG SNOR SNJ + TELEX 17-1618 MSG SNDR SNy

DOMESTIC PRICE LIST .
E£rrtective $/1/84% !

PORTABLE_INSTRUMENTS

Ordar No. Model No. Description List Frace ;
COMBUSTIBLE GAS_LEAK_DETECTORS -
2000...... 2000 Combustible Gas Leak Dectector, Portable. $ 345.00
2000-10... 2000-10 As Model 2000 includes earphone and jach. $ 350.00
2000-20... 2000-20 As Mode) 2000 except AC Powered. $ 300.00
2000-30... 2000-30 As Model 2000-10 with 18 inch flexible $ 430.00 H
sensor extension. |
20%XX69037., 901 Leather holster {or Model 2000 series. $ 13.00
HYDROGEN_SULFIDE _MONITORS
10HS-10... 10HS-10 Portable H2S Gas Monitor (0-50 ppm scale) $1,250.00
Includes batter, charger & earphone.
10HS-12... 10HS-12 AS 1O0OHS-10 except with 135 foot sensor $1,500.00
extension substituted for standard sensor.
10HS-20... 10HS-20 As I10HS-10 except AC powerad. $1,350.00
10HS-22... IOHS-ZZ As 10HS-12 except AC powered. $1,600.00
10HS69006. 10HS -SCR Strip Chart Recorder for 10H3-20, -22. $ 400.00
: 10HS690S7. ®02 Custom leather carr/ing case far 10HS. L 4 38.00
| -
OXYGEN_DEFICIENCY MONITOR
S3. ... e 33 Oxygen Deficienc, Monitor with internal. $ 4335.00
serisor. Includes earphone & 9 volt batt.
SSXX11104. SS-XS External Sensor Assembly on 20°' cable. e 185.00
L3}t 492 4 94 33-0X Replacement Ox,9en Sensor for 35 or 35-XS. s 1350.00
Note: Sensor warrant, program available.
EIXED_QAS_MONITORS
TOXIC_AND COMBUSTIBLE MONITORS - I1INDQOR
2200...... 2200 Central Alarm Panel - 10 Channel. s 800.00
2108..... ¢ 21018 Central Alarm Panel - 1 Channel. ® 130.00
2001...... 2001 Combustible Gas Monitor. s 225.00
2003...... 2003 Hydrogen Sulfide (H28) Monitor. s 34S5.00
2006...... 2006 Carbon Monoxide (CO) Monitor. s 3435.00
200XCABDLE. CADLE Cable Assemdly, Monitor to Panel
$10.00 plus .20 per foot.
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Order No.

2102......
201.......
203. ...
206.......

3000R-1...
3000R-2. ..
3000R-3...
3000R-4...
3000N-1...
3000N-2...
3JO000N-3...
JO000N-4...
3000-JBOX.
3000-SENS.

20HS......

2.0 ennn

20HS21014.

2300......

2400......

2401......
2402......
2403......

Model No.

2102
201
203
206

3000R-1
3000R-2
3000R-3
3000R-4
300ON-1
JO000N-2
SO000ON-3
3000N-4
3000XMT
3000SEN

20HS

23

GASCYL

2300

2400

2401
2402
2403

Description

TOXIC & COMBUSTIBLE MONITORS - ALL_WEATHER

Central Controller - 2 Channel.
Combustible Gas Monitor.
Hydrogen Sulfide (H2S) Monitor.
Carbon Monoxide (CO) Monitor.

=000 SERIES HES SYSTEMS

Rack Mounted Controller w/
Rack Mounted controller w/
Rack Mounted Controller w/
Rack Mounted Controller w/
Nema 4X Enc. Controller w/
Nema 4X Enc. Controller w/
Nema 4X Enc. Controller w/ Sensor Modules.
Nema 4X Enc. Controller w/ Sensor Modules.
Junction Box w/ transmitter for 3000 system.
H2S Sensor for 3000 systewm.

Sensor Module.
Sensor Modules.
Sensor Modules.
Sensor Modules.
Sensor Module.
Sensor Modules.

DUN= B UN

CALIBRATION EQUIPMENT & GASES

H2S Gas Sensor Calibrator.

Price includes one set of gas cylinders.
Gas Sensor Calibrator.

Price includes two gas cylinders.

Note: Specity gas and concentration.
Gas Cylinder for Models 20HS & 23.

Note: Two cylinders requiraed for 20MS.

QAS_CHROMATOORAPH. PROTECTOR

Combustible Gas Monitor for protection of
Gas Chromatograph.

VAULT_GAS MONITOR

Combustible Gas and Carbon Monoxide system
for permanent confined entry monitoring.
Remcte light box for Model 2400 (red/green).

Connector set for 2400.
Cornectcr set with 0° cable installed.

List Price

s 300.00
s 290.00
s 383.00
$ 3685.00
$2,8235.00
83, 350.00
$3,8350.00
4, 350.00
$3,352%5.00
4, 0350.00
$4,330.00
$3, 250.00
$ 2350.00
$ 250.00
$ 430.00
$ 200.00
$ 335.00
s 655.00
$1,330.00
$ 100.00
L 29.00
L] 43.00




11 R ————— e o e

S’”C sierra monitor corporation
1060K £ast Dusne Avenve + Susnyvele,Colifernia 94086 « 408/ 7460188

TWX $10-338-2200 NSG SNDR SNJ « TELEX 17-1818 MSG SNOR SNJ

MODEL 3000 SENTRY

DNMESTIC PRICE LISGT
EFFECTIVE 4/1/84

Mcdel Description Price Sufia-
=000 Four Channel Controller s 1750.00 q
3000 Eight Channel Controller ¥ 29935.00 8
5100-1 H2S Sensor Module $ 625.00

5100-2 Combustible Sensor Moduel & 360.00

N/A Zone Rela, Option $ 725.00 <
N/A Individual Relay Option $ $S20.00 I
N/A RS232 Printer Software $ 375.00 S
N/7A 32 Column Dot Matrix Pranter ¢ 9S50.00 P
25w Calibratcr - Combustibles $ 2350.00

20 Calibrator - H2S $ 473,00

M’A Replacement H23 Sensor $ 175.00

N'A Peplacement Comb Sensor | 150.00

Orde: ina Information:

Construct controller number by writing 3000 applicable suffixes.
({ie 300-82SP is an eight channel controller with zone relay option
and software and printer option.)



S”’c sierra monitor corporation
1060K East Duane Avenve * Sunnyvele,Coliternia 94086 « 408/740-0188

TWX 910-338-2200 NSO SNOR SNJ * TELEX 17-1618 MSG SNOR SNJ

TERMS AND CONDITIONS OF SALE

The fo0llowing Terms and Conditions will apply to al) orde: s:

PRICES

Prices are FOB factory and are subject to change without rnotice
except where quoted prices are guaranteed for specific time per i0aa.
Prices prevailing at the time an order is received will appl .

TERMS

U.S. Only: Net 30 day s from invoice date.

Internatioral: For Payment in Advance 4ll paperwork fees a: e
waived and shipment is made freight collect. For Irievocable
Letter of Credit include paperwoil. fee of $100.00. Shipment
will he made freight collect unless otherwise instructed.

TAXES
Prices 40 not include an, ta-es assessed b, an, g9overrning body,

upor. thre manufacture, sales or transportation of the materials,
and cuct le.ies will te paid b, the bu,er.

SHIPPING RIRECTIONC

Shipments are routed as specified by purchaser subject to
applicable ruies and tarifés. 14 no instructions are provided,
shipments will be routed "Best Way" at cur discretion. Shipment
will be "Prepay and Bill"

DAMAGE CLAIMS
Title to all material becomes vested in the purchaser on del ivery

by us to the initial carrier. Customer's claims for damage, loss,
etc., must be +iled againat the carrier.

CANCELLATION

Orders which have been received and by us cannot be cancelled
except on terwms that will compensate us for any loss.

SETURYSE

All sales are considered ¢inal when shipment passes into the
hands of the carrier. Returns will be accepted only as agreed
in the varranty. Returns are subject to re-stocking charges.
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TANDEM MASS SPECTROMETRY

. :3 ANALYTICAL SERVICES INC.

6264 LaPus Trail 355 Commerce Drive 55 Glencameron Roud
Indianapolis, Indiana 46268 Amherst. New York 14150 Thornhill. Ontario
317.291-5697 L3T IP2

May 18, 1984

John R. Hobbs
Dot/Tsc

Code 522

Kendall Square
Cambridge, MA 02142

Dear Dr. Hobbs:

Thank you for your response to my recent letter advising you of our MS/MS
services. We will be contacting you later to discuss your specific needs in the
®a3s spec area; however, due to the strong response to my letter, it is apparent
that it will be some time before we can personally call everyone who has asked for
more information. In the interim, I am sending you this letter with some
additional information to help you determine how we can best serve as a support
service to your own laboratory. In addition, if you are going to the ASMS Meeting
in San Antonio, I wanted to personally invite you to visit our hospitality suite
and to see our display at the corporate poster session on Tuesday afternoon.

1 have enclosed some general information on our equipment and laboratory facility
for your review. Note that we have some unique capabilities, including the
ability to do LU/MS/MS. Our equipment is particularly good at monitoring selected
daughter ions of ctargeted compounds for either GC or LC input. Sensitivity is
generslly extremely 2ood, in the picogram range or better. 1 have enclosed some
chromstograms of recent runs that we have made illustrating our capability in this
area,

Virtually every MS/MS8 project that comes along is unique. For that reason, we
orefer to review our clients' needs first and the quote a firm price after we have
agreed on the work to be done. TFor some larger open-ended research projects, we
sell blocks of time. For smsller projects, we generally work on a fixed-fee
basis. We feel that this errangement provides the cliemt the assurance of knowing
in advence exactly what information will be provided and what the total cost will
be. To help give you an ides of the average cost of our services, I have enclosed
a sheet showing typical prices for some commonly requested items. If you need an
estimate of the cost of a project, please call us and we will be happy to give you
a ‘“t.o

it




Rapid, On-Site Analysis of Trace
Organics in Water, Air or Soil.
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MS2°... A Service of York
Research
Backed by Fifteen Years
Experience in

10m484

MS2 i1s a service of York Research The development of MS2 1s the result
Consuitants, tnc, of Denver, of York s continuous etforts 1o provide
Coloraco. York has been invoived in state of the art technical services tor
fhindina solutions 1o environmental apphcations in the environmenital
problems for over fifteen years Its community

chents include a broad range of

industnal companies, utihties, We invite your inquiry on MS2 and the
research organizations and environmental services oftered by
governmental agencies York

York's staff includes engineers and
scientists of many disciplines with
wide ranging experence 1n environ-
mental impact. In addition, the com-
pany maintains close ties with many
leading researchers In mass spectro-
metry and environmental scientists.

York Resserch Coneultarme, ine.
938 Guail Street
Oenver, Coloredo BO215

(30 233-1813
& Hehoscwence Compeny

Thes Dot © 1908 Dy YoM Breach COMuitants N Dernet (OIIA00 * All 1QPHs seserved
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