PO Box 8067
The Woodlands, TX 77387

888-367-4286 (toll free)
letcon
281-292-2860 (fax)

TURIL

Gas Detection

Electrochemical Sensor Technology

sales@detcon.com

MicroSale™ Gas Sensor
ALW ALM
AT 1 2 CAL

- 'l
roM i@ 2

deteon ingc.
=0 www.detcon.com
Catalog #TOX-1204 Hﬂ“u‘so 9001 o 2000 * Ce Ttl:][ie L{
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Description

Detcon toxic gas electrochemical gas sensor assemblies are
designed to monitor ambient air for the presence of a wide
variety of toxic gas compounds. The Detcon list of measurable
toxic gases and the availability of full-scale ranges are among
the most extensive in the gas detection industry. The detection
technology is the 3-electrode electrochemical cell type. Each
cell consists of three electrodes embedded in an electrolyte
and is housed beneath a gas diffusion membrane. Sensitivity

Principle of Operation

Air and target gas diffuse through the diffusion barrier to reach the sensing electrode. The
controlling circuit maintains an external operating voltage between the sensing and counter
electrodes sufficient to drive the electrochemical reaction. The electrochemical reaction with
the target gas generates a current flow between the sensing and counter electrodes. This

current is proportional to the target gas concentration and is reversible. The electronic circuit
also provides a specific bias potential between the reference and the sensor electrodes in

such a manner that no current flows between them. The quick response of the sensor results

in continuous monitoring of ambient air conditions.

and Quality Assurance

Detcon Plug-In

and specificity to each target gas is achieved by varying the
composition of the electrodes and/or the electrolyte solution.
Typical service life is two years or greater in most industrial
environments. The sensor assemblies are offered in three
explosion-proof instrument packages (Series DM-400IS, DM-
500IS, and DM-600IS) with varying features as described in this
catalog. In addition, an Intrinsically Safe DM-200 version is
covered separately in the Detcon DM-200 UniTox™ catalog.
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Why Choose the Detcon Electrochemical Sensor?

The electrochemical cell is the most widely applied sensor
design for detection of toxic gases. While there are certain
specific applications where other sensor designs can be used
to good effect (e.g. the metal oxide semiconductor and the
photo-ionization detector), the electrochemical cell remains
the most widely accepted for use in monitoring a broad range
of gases. Detcon has a long history in the adaptation and
application of electrochemical sensors, and the resultant
product line makes optimal use of the many advantages of
the technology.

Detcon electrochemical sensors utilize a wide variety of
electrolyte chemistries and physical properties to achieve
maximum target gas response with minimal potential for cross-
interference from other gases. The list of detectable gases is
very long for these sensors, and their structural similarity allows

Highlights
> Very rapid response to target gas
> Very repeatable response over time

for great flexibility in their integration. For this reason, all
Detcon DM-Series detectors utilize universal transmitters,
allowing for complete interchangeability of sensors and
transmitters. Another advantage of the Detcon
electrochemical sensors is their very low power consumption.
This allows for use of intrinsically safe sensor housings,
eliminating the need for sinters or other arrestor devices that
can slow sensor response time and complicate maintenance.

Detcon electrochemical sensors provide high accuracy, rapid
response and excellent long-term repeatability. Like all other
Detcon sensors, they are packaged for ease of on-site
maintenance featuring plug-in field replaceable sensor cells and
control transmitters. Calibration frequencies can vary according
to the specific type of cell being used, but the typical interval
for these sensors ranges from 90 to 180 days.

> Minimal calibration and maintenance requirements
> Capable of measuring a long list of different toxic gases
> Intrinsically Safe sensor housing with universal control electronics

Where can you benefit from the use of the Detcon Electrochemical Sensor?

> Virtually any light or heavy industrial toxic gas monitoring application
> Remote areas where long-term signal stability is required
> Areas where low range concentrations of certain toxic gases must be reliably detected

Electrochemical Sensor



Model DM-400IS e
Loop Powered

Detcon Model DM-400IS toxic gas detectors are a traditional explosion-proof sensor
assembly with “blind” cover. Operator interface is via test points and span potentiometers
accessed through the transmitter faceplate. Detcon Model DM-400 series sensors became
commercially available in 1988. The most recent improvement was the conversion to a uni-
versal transmitter design wherein any of the 40 or more toxic gas detector sub-assemblies
are compatible with a single transmitter. Plug-in modular packaging of the sensor transmit-
ter circuit facilitates easy field level repair and upgrade of existing installations.

> 2 wire loop powered operation

> Linear 4-20 mA output

> One-man remote calibration

> Plug-in replaceable sensor

> Field upgradable to MicroSafe™ Intelligent Sensor assembly

MicroSafe™ Intelligent Sensor
Model DM-500IS gz

Non-intrusive Interface
Detcon Model DM-500IS toxic gas detectors are non-intrusive intelligent sensors featur-
ing Detcon Microsafe™ intuitive software. Operator interface is via a hand-held magnet and
program switches accessed through a glass lens cover. Calibration instructions appear in
simple script on al16-character display. The transmitter is universal and programmable for
service over 40 toxic gas detector sub-assemblies. The sensor transmitter module is plug-in

field replaceable which allows for easy field level repair and upgrade of any existing installa-
tion. DM-500IS transmitters can also be used to upgrade existing DM-400IS installations.

> Linear 4-20 mA output

> One-man remote calibration

> Plug-in replaceable sensor

> Self adjusting zero and span with sensor life indication

> LED indicators for Fault and Calibration status

> Non-intrusive, magnetic programming interface (via hand-held magnet)
> Simple menu-driven programming and calibration

> 16 character backlit alphanumeric display

MicroSafe™ Intelligent Sensor
Model DM-600IS =iyt s

Non-intrusive Interface
Detcon Model DM-600IS toxic gas detectors are the most versatile of the 3 explosion proof
toxic sensor product groups. Model series 600 sensors provide complete flexibility in system
integration options. Standard outputs include a linear 4-20 milliamp signal, three alarm relays
and an RS-485 serial communication port. The intelligent sensor assembly features Detcon
MicroSafe™ intuitive software. Operator interface is non-intrusive. All maintenance and program-
ming functions are menu driven and accessed through a glass lens cover using a hand-held

magnet. The universal transmitter is compatible with over 40 toxic gas detector sub-assemblies
and is packaged as a plug-in module which supports easy field level maintenance and repair.

> Linear 4-20 mA output, alarm relays (3), and RS-485 Serial Communications
> One-man remote calibration

> Plug-in replaceable sensor

> Self adjusting zero and span with sensor life indication

> LED indicators for Fault and Calibration status

> Non-intrusive, magnetic programming interface (via hand-held magnet)

> Simple menu-driven programming and calibration

> 16 character backlit alphanumeric display




I Technology Features

Field Replaceable Plug-in Components

< Horizontal
2 port Intrinsically Safe I

enclosure Interface Circuit

The transmitter electronics module for each DM
series sensor is a plug-in replaceable design which

allows for rapid replacement or upgrade in the field. T Plug-in Sensor > (@
The toxic gas electrochemical sensors are modular
and are also designed for quick and easy exchange Plug-in Transmitter

without the need to de-classify the environment.

¢— Gold Plated

Connectors

Many toxic gases are extremely corrosive and effect
the longevity of electronic components. DM series

sensors use high surface area gold-plated connections Epoxy i
and all PCBs are epoxy encapsulated or covered with Encapsulated
industrial grade conformal coating. A proprietary Circuitry

“condensation prevention packet” is also provided.

10PPM (12
Gas Exposure 3 Intrinsically Safe Design Dramatically Improves Signal Response

The sensor head is designed with an intrinsically safe 8 Detcon Intrinsically Safe Design
barrier circuit that eliminates the need for a stainless Signal (uA) 6
steel flame arrestor, allowing direct gas exposure to the ~ Micro-amps 4
sensor. The resulting response time, repeatability, and 2
long-term stability are dramatically improved for all gas- 0

es, especially those that are corrosive by nature. 0 1 > 3

Universal Transmitter

The DM series transmitter modules are univer-
sal in their design, providing for great flexibility in
system maintenance. Simply exchange the trans-
mitter and dial in the gas formula and range that Universal

match up with the corresponding sensor head. Transmitter

Stainless Steel Flame Arrestor Design

4 Minutes

Simple Calibration (DM-5001S & DM-600I5)

Span and zero calibration are sequenced auto-
matically by the microprocessor, and require only 2
touches from the calibration magnet and 3 min-
utes time. The as found reading and remaining sen-
sor life are displayed during every span calibration.

Intuitive User Interface (DM-6001S Shown)

The user interface allows for adjustment of cali- J 1
bration gas value and alarm level set points. The |||=E||| PROG STATLS | | CET ALARM LEVELS | | SET CAL
“View Program Status” function displays all cur-
rent set-point parameters for quick review.

[ RLARM Y M ALARM 2 H  FRULT | EAL LevEL | RS-48S (0 | SERSER LIFE]




Integration Options

The DM Series of toxic gas detectors provide the end-user with a wide variety of output options including 4-20 mA, RS-485
Modbus RTU, and relay contacts. As stand-alone devices, they are compatible with virtually any industry standard data acqui-
sition system. Additionally, Detcon provides a complete range of pre-engineered gas detection systems. Shown below are a
series of typical system integration approaches.

Detcon Model 1010
Multi-channel Controller

v

Direct feed of individual sensor
4-20 mA outputs to dedicated Detcon
multi-channel controller. The controller
repeats outputs, and provides relay and
RS-485 output options.

DM-5001S DM- SOOIS DM- SOOIS DM-5001S

> | 4-20 mA & Local Relays Detcon Model 440-N4X Efi;crﬁq"
Multi-channel Controller Station

s [

Direct feed of 4-20 mA outputs to
dedicated Detcon multi-channel con-
troller is combined with direct wiring of
built-in relay outputs (from Model DM-
600IS) to activate field-mounted alarm
stations or other response. Controller
provides additional relay and RS-485
output options.

—> Relays 4- 20 mA
—> RS-485

DM-6001S DM-60015  DM-600ls  Relays

Remote Controller with
4-20 mA/RS-485 & Local Relays Detcon Model 1600-N4X Addressable 4-20 mA Input Detcon
D y ! o Rel d FI) Alarm
Main Controller RS-485 and Relay Output Modules St

Individual sensors (Model DM-500IS)
provide 4-20 mA inputs to a remote-
mount addressable 4-20 mA Input Mod-
ule. The addressable 4-20 mA Input Mod-
ule communicates via RS-485 to Model
1600 Controller. The remote-mounted
addressable Relay Output Module pro-
vides signal for local alarm station. Detcon

Model 1600 controller provides all data E E E

handling, display and historical logging. DM-5001S  DM-500IS  DM-sools  Relays

4-20 mA

>3 | 4-20 mA & RS-485 Combination Detcon Model 880

Individual sensor 4-20 mA outputs
are routed to Detcon DA-1 Data Acquisi-
tion Modules for conversion to RS-485.

PLC Based Controller Interface to typical Data Acqwsmon Module
r MMI Software Package E

DA-1s are looped and fed to Model 830

PLC providing all data handling, display,

RS-232, RS-485, Ethernet sl O

; RS-485 R | 4-20m A

and historical logging. The Model 880 SEc N i@j c@. J

then can be interfaced to a PC-based e

MMI using Citect, Wonderware, Cim- L > H E‘ E E
plicity or other software package.

DM-2001S DM-4001S DM-5001S DM-600IS




Order Guide

Complete the model number by choosing the model series (4, 5, or 6) and place Sensor Type
that number in the “#” position of the Model Number listed in the table below. For Electrochemical
example, a series 600 H2S sensor would be model number DM-600IS-H2S Reipzﬁ/oatgblllty
= . Linearity
Series Description +10% of Reading
. . Outputs
(4) DM-400IS  Toxic gas sensor assembly with 4-20 mA output Linear 4-20 mA DC
. : N : RS-485 Modbus™ (DM-600IS onl
(5) DM-500IS  MicroSafe™ toxic gas non-intrusive sensor assembly with 4-20 mA output 3 Relays (Sm-géofs i /)
. : L . Alarm 1, Alarm 2, & Fault; C d
(6) DM-6001S  MicroSafe™ Toxic gas non-intrusive sensor assembly with 4-20 mA, RS-485, Relays 5 amps @ 250VAC, 5 amps @ 30VDC
Input Voltage
. an 11.5-28 VDC (DM-400IS & DM-5001S
Model Gas Range Response  Operating Humidity Sensor 22.5-28 VDC %DM-@O.S) )
Number Name' ppm?  TimeSec? Temperature Range % Warranty* Power Consumption (max @ 24VDC)
05 DM-400IS), 1.6 DM-5001S
DM#00-COH30  Acetaldehyde 0100 T90<140  —20°Ct0+50°C 1590  2Vears peteced v o (Rt )
DM-#001S-C2H2 Acetylene 0-100  T90<140  —20°Cto+50°C  15-90 2 Years Electrical Classificati
DN-00IS-C3H3N Acrylonitile 0100  T0<M0  —20%Cto+50C 1590  2Vears Explasion proof, Clace |, Div. 1, Groups B, C, D
DM-#00IS-NH3 Ammonia 0-100  T90 <60 —20°Cto+40°C ~ 10-95 2 Years Safety Approvals
DM-#001S-AsH3 Arsine 0-1 190 <60 —20°Cto+40°C ~ 20-95 11/2 Years CSA and UL
DM-#0015-Br2 Bromdine 0-5 190 <60 —20°Cto+50°C  15-90 2 Years Warranty
DM-#0015-C4H6 Butadiene 0-100  T90<140  -20°Cto+50°C 15-90 2 Years . Yo T .
DM-H005-CS2  CarbonDisulfide ~ 0-100  T90<140  —20°Cto+50°C 1590 2Years Sensor Weight/Shipping Weight
DM-#0015-CO Carbon Monoxide ~ 0-100 ~ T90 <30 —40°Cto+50°C  15-90 3 Years 4 bs/Slbs
DM-#0015-C0S Carbonyl Sulfide 0-100  T90 <140 —20°Cto+50°C  15-90 2 Years Shipping Di .
DM-#001S-C12 Chlorine 0-10  T90<60  —20°Cto+50°C 15-90 2Years DS oo arps
DM-#011S-C102 Chlorine Dioxide ~~ 0-1 T90 <60 —20°Cto+50°C  15-90 2 Years D XZOLX
DM-#0015-B2H6 Diborane 0-5 190 <60 —20°Cto +40°C  20-95 11/2Years
DM-#00IS-C2H6S ~ Dimethyl Sulfide 0-100 190 <140 —20°Cto+50°C  15-90 2 Years
DM-#00IS-C3H50C1  Epichlorohydrin 0-100  T90 <140 —20°Cto+50°C  15-90 2 Years
DM-#00IS-C2H50H  Ethanol 0-100 190 <140 —20°Cto+50°C  15-90 2 Years
DM-#00IS-C2H5SH  Ethyl Mercaptan 0-100  T90 <45 —40°Cto +50°C  15-90 2 Years
DM-#0015-C2H4 Ethylene 0-100 190 <140 —20°Cto+50°C  15-90 2 Years
DM-#00I1S-C2H40  Ethylene Oxide 0-100  T90 <140 —=20°Cto+50°C  15-90 2 Years > ELECTRONICS
DM-#00IS-F2 Fluorine 0-1 790 <80 —10°Cto +40°C ~ 10-95 11/2Years 5 Year Fixed Fee Service Policy
DM‘#OO'S‘CHZO FOTma|dehyde 0‘100 T90 <]40 *ZOOC to +500C 15‘90 ZYearS Detcon Inc. warrants each new control transmit-
DM-#00IS-GeH4 Germane 0-2 190 <60 —20°Cto +40°C  20-95 11/2 Years ter circuit to be free from defects in material and
DM-#00IS-N2H4 Hydrazine 0-1 190 <120 —10°Cto+40°C  10-95 1 Year workmanship under intended normal use for a
DM-#0015-H2 Hydrogen 0-100  T90<30 —20°Cto+50°C  15-90 2 Years period of two years from the date of shipment to
DM-#01IS-H2 Hydrogen® LEL 190 <60 —40°Cto +40°C ~ 5-95 2 Years the original purchaser. Detcon, further provides
DM-#02IS-H2 Hydrogen 0-1% 190 <60 —40°Cto+40°C  5-90 2 Years for a five year fixed-fee service policy covering the
DM-#00IS-HBr Hydrogen Bromide ~ 0-30 790 <70 ~20°Cto +40°C ~ 10-95 11/2 Years control transmitter circuit. The fixed fee service
DM-#0015-HCl Hydrogen Chloride 030 T90<70  —20°Cto+40°C  10-95 11/2 Years policy shall affect any necessary factory repair for
DM-#00IS-HCN Hydrogen (yanide 030 T90<40  —40°Cto+40°C  5-95 2 Years thde per 'Olf ﬁO”OCijg UMY Vv2rrancy pert
DM-#001S-HF Hygrogen F|u|(fJ[jide 010 T90<%  -20Cto+35°C 1080 1Years A ALl b HEBH R Detcon fac.
DM-#00IS-H2S Hydrogen Sulfide ~ 0-100  T90<30 —40°Cto+50°C  15-90 2 Years " i
D-#005-CH3OH  Methanal 0100  T0<140  -20Cto+50°C 1590  2Vears SRR 1 {1 iapdigids exas USA.
DM-#00IS-CH3SH ~ Methyl Mercaptan ~ 0-100  T90 <45 —40°Cto+50°C  15-90 2 Years ELECTROCHEMICAL SENSOR
DM-#00IS-NO Nitric Oxide 0-100  T90<10 —-20°Cto +50°C ~ 15-90 3 Years X B o) W MWWE T ew
DM-#00IS-NO2 Nitrogen Dioxide 0-10 190 <40 —20°Cto+50°C ~ 15-90 2 Years AR gas pldg—in B cor cellto be
DM-#001S-03 (Ozone 0-1 190 <120 —10°Cto +40°C ~ 10-95 2 Years free from defects in material and workmanship
DM-#001S-C0CI2 Phosgene 0-1 190 <120 —20°Cto +40°C  10-95 11/2Years under normal intended use for a specified period
DM-#001S-PH3 Phosphine 0-5 190 <30 —20°Cto +40°C ~ 20-95 11/2Years under the conditions described as follows: The
DM-#0015-SiH4 Silane 0-50 190 <60 —20°Cto+40°C ~ 20-95 11/2Years warranty period begins on the date of shipment
DM-#001S-502 Sulfur Dioxide 0-20 190 <20 —20°Cto+50°C  15-90 2 Years to the original purchaser and ends after the speci-
DM-#00IS-C4H8S  Tetrahydrothiophene 0-100  T90 <30 —-10°Cto+40°C ~ 10-95 2 Years fied period listed in the table on the left.
DM-#00I5-C4H4S ~ Thiophane 0-100 190 <140 —20°Cto+50°C  15-90 2 Years
DM-#00IS-C4H602 ~ Vinyl Acetate 0-100  T90 <140 —20°Cto+50°C ~ 15-90 2 Years
DM-#00IS-C2H3CI Vinyl Chloride 0-100  T90<140  —20°Cto+50°C 15-90 2Years 888-367-4286
281-367-4100

Notes

1 - Contact the factory for other gases not on this list
2 - Standard Range - contact factory for other ranges

3-T90 =90%

4 - Replaceable plug-in sensor

5 - LEL range hydrogen is not CSA certified

Cross sensitivity data available on request.
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detcon inc.
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