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August 28, 1997 Sel o uui

Michael Bellot, Project Manager

United States Environmental Protection Agency, Region 5
77 West Jackson Boulevard

Chicago, Illinois 60604-3590

Re: Addenda to Sampling Plans

Proposed Investigation of North Stormwater Pipe, EPA Region § Records Cr.
and Surface Water Sampling of Sand Pond \“H“‘I“l“
Blackwell Forest Preserve Landfill 45054

DuPage County, Illinois

Dear Mr. Bellot:

On behalf of the Forest Preserve District of DuPage County (FPD), we are enclosing
Addenda to previous U.S. EPA approved sampling plans for the Blackwell Landfill. We
are submitting these Addenda in response to your June 16, 1997 letter in which you
requested that the FPD conduct a subsurface soils investigation at the North Stormwater
Pipe’s discharge point should recent sampling indicate contaminants in the Pipe. These
addenda also satisfy your July 15, 1997 suggestion to the FPD that a surface water and
sediment sample be collected from Sand Pond prior to the FPD redeveloping the pond area
for public access.

Subsurface Soil Investigation of North Stormwater Pipe

The North Stormwater Pipe was installed by the FPD in 1982 to redirect stormwater off the
landfill and into a grove of trecs located north of the landfill. The Pipe was installed at a
depth of two to four feet with manholes regularly spaced along the pipeline. The Pipe
discharged stormwater into the grove of trees via a five to seven foot deep perforated pipe
located between manholes MH-1 and MH-2.

On April 23, 1997, Montgomery Watson collected groundwater samples from manhole
MH-3, and analyzed these samples for Target Compound List (TCL) volatile and
semivolatile organic compounds (TCL-VOCs and TCL-SVOCs, respectively), Target
Analyte List (TAL) metals and cyanide, and major ions. The analytical results were
submitted to the U.S. EPA in a June 9, 1997 letter, and indicated the presence of three
TCL-VOCs and a TCL-SVOC. Since contaminants have been detected in the North
Stormwater Pipe, we will, in accordance with your June 16, 1997 letter, conduct a
subsurface soils investigation in the grove of trees between existing manholes MH-1 and
MH-2. The purpose of this investigation will be to determine the subsurface impacts. 1f
any. of the stormwater discharges.
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The subsurface soils investigation will initially consist of advancing two continuously
sampled stratigraphic soil borings at the one-third and two-thirds distances between
manholes MH-1 and MH-2. After evaluating the stratigraphy. a second borehole will be
advanced at each location to collect soil samples for analytical testing. The stratigraphic
borings will be advanced to a depth equal to, or just greater than, the depth of the discharge
pipe. The discharge pipe extends to a depth of 7.8 and 5.1 feet below existing ground
surface at manholes MH-1 and MH-2, respectively. Each subsurface soil sample from the
stratigraphic soil boring will be visually inspected and screened for headspace analysis
using a photoionization detector.

The two additional borings will be drilled within five feet of the stratigraphic borings for
the collection of subsurface samples for analytical testing. Only one soil sample (plus
appropriate quality assurance sample volume) will be collected from each soil boring. and
it is anticipated that this sample will be collected from a depth equal to, or just greater than,
the depth of the perforated discharge pipe. However, if a shallower stratigraphic soil
sample shows visible evidence of impacts and has a high headspace reading, the shallower
soil sample will be submitted for analysis instead. The collected soil sample will be
submitted to First Environmental Laboratories for analysis of TCL-VOCs, TCL-SVOCs,
and TAL metals and cyanide using SW-846 methodologies.

Surface Water and Sediment Sampling of Sand Pond

A surface water and sediment sample will be collected from Sand Pond during the next
round of Quarterly Groundwater Sampling. The surface water and sediment sample will be
collected from the northwest side of the pond nearest Blackwell Landfill. A background
groundwater and two background sediment samples will be collected from Pine Lake (i.e.
located south of Sand Pond). Surface water and sediment samples will be analyzed for
TCL-VOCs, TCL-SVOCs, and TAL metals and cyanide using SW-846 methodologies.

Field Sampling Plan, Quality Assurance Project Plan, and Site Safety Plan

Both the North Stormwater Pipe and Sand Pond surface water investigations will be
conducted in general accordance with the approved August 1996 Work Plans for the Pre-
Design Investigations (i.e.. Field Sampling Plau (FSP). Quality Assurance Project Plan
(QAPP), and the Site Safety Plan (SSP)). Sediment sampling will be conducted in general
accordance with the August 1990 Work Plan for the Remedial Investigation/Feasibility
Study. However, we are attaching an addendum to the FSP to provide protocols for drilling
and subsurface soil sampling, headspace analysis, and surface water sampling
(Attachment A). An addendum to the QAPP summarizing sampling activities, including
quality control samples, is enclosed as Attachment B. Please note that Standard Operating
Procedures for the laboratory analyses of soil samples are included in the August 1996
QAPP. The analytical data will be validated in accordance with the procedures specified in
the August 1996 QAPP.
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Schedule

The North Stormwater Pipe investigation will be scheduled upon receipt of your approval
of the proposed investigation and attached Addenda. We expect that the field portion of the
investigation can be scheduled within one week of your approval and the sampling
activities will not take more than one day.

We will schedule the Sand Pond sampling concurrently with the first round of the
Quarterly Groundwater Sampling. The proposed Quarterly Groundwater Sampling
program is outlined in the July 1997 Revised Pre-Design Report (U.S. EPA approval is still
pending).

If you have any questions regarding the proposed sampling, please contact me at
(630) 691-500C.

Sincerely,

MONTGOMERY WATSON

Walter G. Buettner, P.E.
Project Manager

Enclosures: Attachment A — Addendum No. 4 to Field Sampling Plan
Attachment B — Addendum No. 4 to Quality Assurance Project Plan

cc:  Rick Lanham - llinois Environmental Protection Agency
Jerry Hartwig — Forest Preserve District of DuPage County
Kostas Dovantzis — Tetra Tech EM. Inc.
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1.0 INTRODUCTION

A Field Sampling Plan (FSP) was previously prepared as part of the Pre-Design
Investigation Work Plan (Montgomery Watson, August 1996). That FSP presented the
scope of work, organization, objectives, functional activities, and specific operating
procedures associated with the Pre-Design Investigation Activities for the Blackwell
Landfill.

Addendum No. 1 to the August 1996 FSP was prepared as part of the Expedited Final
Design Report for the Leachate Collection System (LCS) (Montgomery Watson, May
1997), and provided additional sampling details associated with the proposed LCS
construction activities.

Addendum No. 2 to the August 1996 FSP provided additional sampling details associated
with construction of Cap Repairs.

Addendum No. 3 provided an updated list of proposed groundwater monitoring wells to be
included in the quarterly groundwater monitoring program.

This Addendum No. 4 has been prepared to supplement the August 1996 FSP and the
August 1990 FSP and provides standard operating procedures required for the North
Stormwater Pipe Investigation and the Surface Water Sampling of Sand Pond.
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2.0 FIELD SAMPLING PLAN

2.1 HEADSPACE ANALYSIS

Objectives
The objective of the headspace analysis is to field screen soil samples.

Equipment

« OVM/data logger Model 580B Photoionization Detector (PID)
« Eight-ounce glass sample jars

» Aluminum foil

» Soil knife/spatula

» Rubber gloves

« Health and Safety Plan

« Statement of Work/Sampling Plan or equivalent

Method
Headspace analysis will be conducted in the following manner:

« Fill an eight-ounce glass jar approximately half full with a soil sample.
» Cover mouth of glass jar with aluminum foil.

« Fasten lid cover securely on the glass jar.

+ Allow samples to equilibrate to room temperature.

« Insert PID probe into the glass sample jar by pushing the probe through the
aluminum foil seal. Do not allow PID probe to touch soil.

« Record peak PID reading.

2.2 SOIL BORING AND SAMPLING

Objective
The objective of drilling and sampling subsurface soils in the discharge area of the North
Stormwater Pipe is to determine the impacts. if any, of stormwater discharge.

Personnel and Responsibilities

Boreholes will be drilled by a team of one driller and one to two helpers. Drilling
operations will be supervised by a geologist or engineer who will collect soil samples and
log the boreholes.
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Equipment

Methods

Health and Safety Plan

Field boring log forms (Montgomery Watson Standard)
Daily Drilling Summary

Unified Sotl Classification System summary

Decon solutions, brushes, buckets

Statement of Work/Sampling Plan

Tape measure

Soil knife/spatula

Utility knife

Sampling bottles

Soil boring and sampling will be conducted in the following manner:

1.

Soil borings will be drilled with a 4u%-inch hollow-stem auger, using a truck-
mounted or ATV-mounted drilling rig. Two stratigraphic borings will be drilled
to a depth equivalent to the depth of the terminal manhole of the perforated
discharge pipe. Continuous split spoon samples will be obtained for the entire
borehole.

Split spoon sampling will be performed continuously (2-foot intervals) within
each borehole. Representative soil samples will be collected in 8-ounce glass jars
for headspace analysis. The borehole will be logged by recording visual
descriptions of the soil sample and blow counts from driving the spoons.

Two additional borings will be drilled within five feet of the stratigraphic borings
for the collection of subsurface samples for analytical testing. Only one soil
sample (plus appropriate quality assurance samples) will be collected from each
soil boring, and it is anticipated that this sample will be collected from a depth
equal to, or just greater than, the depth of the perforated discharge pipe. However,
if a shallower stratigraphic soil sample shows visible evidence of impacts and has
a high headspace reading, the shallower soil sample will be submitted for analysis
instead. The collected soil sample will be submitted to First Environmental
Laboratories for analysis of TCL-VOCs, TCL-SVOCs, and TAL metals and
cyanide using SW-846 methodologies.

If refusal is encountered prior to reaching the equivalent depth of the terminal
manhole of the perforated discharge pipe, an alternate location will be chosen
within ten feet of the original location and another attempt will be made. Each
completec boring will be backfilled with bentonite chips and soil cuttings
mixture, bentonite slurry, bentonite sand slurry, or hydrated bentonite chips at the
discretion of the project geologist or engineer.
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Applicable quality assurance procedures for the activities described above are specified in
the August 1996 QAPP and Addenda.

Drilling cuttings and excess soils derived from split spoon sampling will be evaluated in
the open atmosphere during drilling with an 10.5 eV PID in the field. If PID readings are
equal to or exceed five ppm, then these cuttings and soils will be placed on the landfill in
an area of future Cap Repair and covered with compacted clay. If PID readings are less
than five ppm, then these cuttings and excess soils will be returned to the boreholes.

2.3 SURFACE WATER SAMPLING

Objective
The objective of surface water sampling of Sand Pond is to assess whether the pond is
currently being impacted by the Blackwell Landfill.

Equipment

o Health and Safety Plan

« Waders/Hip boots

« Long rubber gloves

« Sampling Bottles

» Statement of work/sampling plan

Methods
The surface water sample will be obtained in the following manner:

1. The sampling technicians will wade out into the pond from a point nearest the
landfill until the water is approximately three feet deep.

8]

A sufficient time period will be allowed prior to sampling to allow settling of any
sediment disturbed by entering the sample area.

3. The capped sampling bottle will be placed approximately one and one-half feet
below the surface of the water.

4. The cap will then be removed to allow the sample to be collected.

5. The vial will be capped underwater. Once the cap is securely fastened, the vial
will be removed from the water and appropriately marked.

6. A background groundwater sample will be collected from Pine Pond.
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7. Surface water samples will be analyzed by First Environmental Laboratories, Inc.
using SW-846 methodologies for TCL-VOCs, TCL-SVOCs, and the Target

Analyte List (TAL).

Applicable quality assurance procedures for the activities described above are specified in
the August 1996 QAPP and Addenda.
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1.0 INTRODUCTION

A Quality Assurance Project Plan (QAPP) was previously prepared as part of the Pre-
Design Investigation Work Plan (Montgomery Watson, August 1996). This QAPP
presented the organization, objectives, functional activities, and specific quality assurance
(QA) and quality control (QC) activities associated with the Pre-Design Investigation Work
Plan for the Blackwell Landfill. The QAPP also described the specific protocols which
will be followed for sampling, sample handling and storage, chain of custody, and
laboratory and field analyses.

Addendum No. 1 to the August 1996 QAPP was prepared as part of the Expedited Final
Design Report for the Leachate Collection System (LCS) (Montgomery Watson, May
1997), and provided additional details associated with the proposed LCS construction.

Addendum No. 2 to the August 1996 QAPP was prepared to provide the additional quality
assurance and quality control activities associated with construction of Cap Repairs.

Addendum No. 3 provided an updated list of proposed groundwater monitoring wells to be
included in the quarterly groundwater monitoring program.

This Addendum No. 4 has been prepared to supplement the August 1996 and the August
1990 QAPP, and updates tables required for the analysis of soil samples collected during
the North Stormwater Pipe Soil Investigation and water samples collected during surface
water sampling of Sand Pond.
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2.0 QUALITY ASSURANCE PROJECT PLAN

Information presented in the August 1996 QAPP is applicable to the Sand Pond surface
water sampling event and the North Stormwater Pipe Soil Investigation, with additional
information presented herein.

2.1 PROJECT OBJECTIVE AND SCOPE

The objective of drilling and sampling subsurface soils in the discharge area of the North
Stormwater Pipe is to assess if these soils have been impacted by stormwater discharge.
The objective of surface water sampling of Sand Pond is to assess if the pond is impacted
by the Blackwell Landfill. The Scope of Work is provided in the attached addendum to the
Field Sampling Plan (FSP).

2.2 PARAMETERS TO BE TESTED AND FREQUENCY

A summary of sample matrices, analytical parameters, and frequencies of sample collection
is provided in Table 1. A summary of sample volume, bottle, preservative, and packaging
requirements for the soil samples is provided in Table 2.

2.3 DATA QUALITY OBJECTIVES

Refer to Table 3 for a summary of data generating activities and associated data quality
objectives.

2.4 PROJECT SCHEDULE

The Sand Pond surface water sampling event and the North stormwater Pipe Soil
Investigation are each scheduled to occur over the course of one day. Analytical results
should be received within two weeks. The final report should be completed within three
weeks after receiving analytical data.

2.5 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The number of duplicate and field blank samples to be collected are listed in Table 1.
Sampling procedures are specified in the August 1996 FSP and Addenda. The level of QC
effort provided by the laboratory will be equivalent to the level of QC effort specified in
Table 3-2 of the August 1996 QAPP and specified in the Standard Operating Procedures
included in the August 1996 QAPP.
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2.6 SAMPLING PROCEDURES

Sampling and testing procedures for the subsurtace soil samples are described in the
attached FSP Addendum and the August 1996 QAPP. respectively. Sampling and testing
procedures for the surface water samples are described in the attached FSP Addendum and
the August 1996 QAPP. respectively. Refer to Table | for matrices, parameters, and
laboratories performing the analysis.

2.7 CALIBRATION PROCEDURES AND FREQUENCY

The photoionization detector (PID) will be calibrated in accordance with the
manufacturer’s operating manual (Appendix 1 of the QAPP Addendum).

2.8 ANALYTICAL PROCEDURES

Headspace analysis procedures are provided in the attached FSP Addendum.
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TABLE 1

Sampling Type and Estimated Sample Numbers
Final Design Blackwell Landfil/DuPage County Forest Preserve District
DuPage County, Illinois

No. of Field Field Total No. Laboratory Field
Matrix Lab"  Samples”  Duplicates”  Blank" Samples” Parameters" Para neters
Surface Water (7) First 2 ] ] 4 TCL-VOCs, TCL-SVOCs, None
Envir. TAL
Sediment Sampling (7)  First 3 0 0 3 TCL-VOCs, TCL-SVOCs, None
Envir. TAL
Subsurface Soil First 2 0 0 2 TCL-VOCs, TCL-SVOCs, Headspace Analysis
{(discharge area of North  Envir. TAL

Stormwater Pipe)

General Notes:
1. Lab address and telephone number:
- First Environmental Laboratories (First Envir.)
1600 Shore Road
Naperville, II. 60563 (630) 778-1200
A trip blank for TCL YOC analysis will be included with cach cooler shipped. Trip blanks are not included in the total number of samples.
Field duplicates will be collected at a ratio of one field duplicate for each 10 investigative samples collected.
Field blanks will be collected at a ratio of one field blank for each 10 investigative samples collected.
Matrix spike/matrix spike duplicates (MS/MSD) will not be collected but will be analyzed and reported in accordance with standard operating
procedures and standard laboratory practice.
6. Refer 1o Table 7-1 of the August 1996 QAPP for method reference. Refer to Table 1-2 for sample volume and preservation requirements (August
1996 QAPP).
7. One surface waler and two sediment buckground samples will be collected from Pine Lake. The sediment background samples will be collected trom
the east and west end of the lakes.

R W
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TABLE 2

Sample Quantities, Containers, Preservatives, and Packaging Requirements
North Stormwater Pipe Soil /Sand Pond Surface Water Investigations
Blackwell Landfill/DuPage County Forest Preserve
DuPage County, Illinois

Analysis Bottles & Jars  Preservation Holding Time" Volume Shipping Packaging”
Subsurface Soil and
Sediment Samples

TCL. VOCs I - 4 oz Glass Iced 10 4°C 14 days from Fill completely Same day courier Vermiculite or
Jar sampling date bubble wrap

TCL SVOCs, 1 - 4 0z Glass Ieed to 4°C 14 days from Fill completely Same day courier Vermicutite or
Jar sampling date bubble wrap

TAL 1 -4 0z Glass Iced 1o 4°C Cyanide - 14 days Fill completely Same day courier Vermiculite or
Jar Mercury - 28 days bubble wrap

all other - 6 months

General Notes:

. Holding time begins at the time the sample is collected.
2. The packaging material should completely cushion the sample bottles - bottom, sides, and top.
3. Refer to the August 1996 QAPP for aqueous samples.
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Activity

Surface Water Sampling

Subsurface Soil
Sampling

Sediment Samp'ing

General Notes:

TABLE 3

Summary of Data Generating Activities and Associated Quality Objectives
Blackwell Landfill/DuPage County Forest Preserve
DuPage County, Illinois

Description Intended Data Usages Parameter'"”
Collect a grab sample of surface water from Sand Evaluate impacts to TCL-VOCs, TCL.-
Pond and a background sample from Pine Lake surface water in Sand SVOCs, TAL
Pord
Collect two soil samples in discharge area of Evaluate soil impacts in Headspace analysis
North Stormwater Pipe discharge area of North
Storm Water Pipe TCL-VOCs, TCL-
SVOCs, TAL
Collect a grab sample of sediment from Sand Evaluate impacts to TCL-VOCs, TCL-
Pond and two background samples, one from the sediment in Sand Pond SVOCs, TAL

cast end of Pine Lake and one from the west end
of Pine Lake

1. Refer to Tables | and 2 for parameter lists and required detection limits.
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APPENDIX 1 OF THE QUALITY ASSURANCE PROJECT PLAN

OPERATING MANUAL FOR
PHOTOIONIZATION DETECTOR (PID)
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MODEL 5808
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'E Thermo Environmental Instruments [nc.
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INSTRUMENT WARRANTY

WARRANTY. Subject to the exceptions stated below, Thermo Environmental [nstruments Inc. agrees to correct. etther o
repaur or. at our option. by repiacement. any defects in materials or workmanship which deveiop within one vear from (=
date of surface shipment. parts and labor supplied free of charge and surface transportation costs to be borne bv the offe-x:
both ways, provided that the invesuigation and inspection defects developed under normai and proper use.

The exceptions mentioned above are: (1) All items claimed defective must be returned to Thermo Environmental Instirume=::
Inc.. transportation charges collect. and will be shipped prepaid and charged to the customer unless the item is found to N
defecuve and covered by the warranty in which case Thermo Environmental [astruments [ac. will pay all transportation charges
(2) Thermo Environmental Instruments Inc. agrees (0 extend to the customer whatever warranty 1s given to Thermo Environmen:a
Instruments Inc. by suppiiers of component items purchased by Thermo Environmental instruments (nc. and incorporazec
into products soid to the customer: (3) Thermo Eavironmental [nstruments (nc. shall be reieased from all obligations unde:
this warranty in the event repairs or modifications are made by persons other than its own authorized service personnet. or
service personael (rom an authorized representative, uniess such repair is minor, mereiy the instatlation of a new piug-in com.
ponent; (4) If any model or sample was shown to the Purchaser, such model or sample was shown merely to iilustrate =
article and not to represent that any arucle delivered hereunder would conform to the model or sample: and () Spare pa=:
are warranted for ninety (90) days.

THE FOREGOING WARRANTY (S EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES. WHETHER
WRITTEN, ORAL. IMPLIED OR STATUTORY. SELLER DOES NOT WARRANT MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPOSE. OR MAKE ANY OTHER WARRANTY OR AGREEMENT EXPRESSED OR
IMPLIED WITH RESPECT TO ANY ARTICLES COVERED HEREUNDER. THERE ARE NO WARRANTIES WHICH
EXTEND BEYOND THOSE EXPRESSLY STATED IN THIS CONTRACT.



SECTION [

[atroduction

The $80B 1s a portable Organic Vapor Meter (OVM). Which detects and quantitates most organic +apors wich a high
sensitive photoonization detector (PID). The $80B has an operating range of 0-2000 parts per million (PPM) with 2 minimu
detectable of 0.1 ppm. No support gases are required.

The $80B s controiled by a microprocessor which provides many features that were not prevouusiy asatlable. Maximu
signal hoid. detector lineanzation. overrange lockout. IBM PC (or compauble) incerface. extensive data logging capabilit:
and much more. With the many features provided by the S80B leak detection. head space measurements. and lield surs:
are all casily accomplished. Compieteiv portable. the $808B operates from internal bacteries for eight hours in the reid.

1.1 ABOUT THIS MANUAL

This manual is broken down 1nto exght chapters. The first chapter (this one) provides a general overview of the $30!
Chapter two discusses. in great detail, the extensive facilities of the $80B. The focus of this chapter 15 on how (o use the sev.
switches (0 access the vanous facilities. Chapter three explains. in detail, how to perform routine maiatenance on the $30
Chapter four is a technical discussion of calibranon and methods (or generating standards. Chapter five 15 a technical discy
sion of 2 few applicaions which iilustrate some of the uses of the $808. Chapter six 1s a technical discussion of methods f
collecung a sample useing the $808. Chapter seven is a discussion of the communication facilities provided by the $30B. Chapt
eight contains iwo flow chans which illustrace the S80B software flow. This chapter is a helpful tool for the new user. Appe
dix A 15 a detaiied expianation of the $80B communicanon protocol. This chapeer 1s provided in order to allow a progrz
10 develop specialized communication software for the $80B. There are several other addendums which contain muscel

informasion about the 580B.

1.2 INSTRUMENT OVERVIEW
This section describes vanious points of interest on the $808. Each number refers to a number in figure 1.1.

1. POWER PLUG - The power plug is used to run the instrument off ot its internal batteries. There is 2 chain attach
to the power plug so that it will not be lost.

2. RS-232 CONNECTOR - This connector is used for communication with a senal printer or computer. A commuanic
tion cable provided with the instrument fits into the receptacie.

3. KEY PAD . There are seven switches which operate the S80B. The switch marked ON - OFF 15 used t¢ turn the pun

and lamp on and off. The swich marked LIGHT wnil turn on backlighting for the two line disptay  The ocner five switch
perform vanous funcrions. For = <zmaiied deoscnipuon of the function of each switch see chapter (wo or the (dow on3:

chapter eight. _
4. DISPLAY - The 4808 has a two lire by sixteen character display.
5. SHOULDER STRAP - There 15 an adjustable shouider strap for carrving the <808B.
6. SAMPLE EXIT PORT - The $80B sampie is drawn into the detector by a positive displacement pump and then ser

back out through the exit port.
NOTE : The photoionization detector is a non destructive detector so the sample may be collected at the exut for furthe

anaiysis (see chapter six).
7. PUMP . The 580B pump draws the sample into the detector.

8. MOUNTING SCREWS - There are four screws which hoid the $30B top and bottom together. The screws are speciall
designed so that they do not fall out when they are loosened out of the case top.

9. DETECTOR - The photowonization detector is shown with the iamp and high voitage power suppiy.
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10. SAMPLE INLET - Sampie 1s drawn into the detector through the sampie iniet at the front of the $30B.
1. SIGNAL CABLE - The PID signai 1s brought up to the microprocessor. for analyss. via the coaxial signal cable

{2. BASE HARNESS - The base narness plugs 1nto a connector on the case top.

1.3 580B FEATURES

This section provides a brief overview of the various features of the S80B. After reading this section the user shouid has
a good idea of what the instrument can do. Chapters two and theee will explan. in deatail. how each feature 13 selecteq.

TURNING ON PUMP AND LAMP - The pump and lamp are turned on by pressing the ON - OFF swuch (the instrumen
power must allready be on).

CALIBRATION - Calibratton of the $80B is extremely important. Chapter two explains how to calibrate the $30B
great detail. Chapter four discusses at length some of the basic theory and methods behund calibration. [t is sirongly suggestex
that this chapeer be read in order to gain a deeper understanding of usage of the $80B. Chapter three also discusses calibration

CONCENTRATIONS - Once the iamp and pump have been turned on the S80B begins 10 display the concentration o
the incoming sampie on the bottom line of the display. Normally the 10p line of the dispiay will be a bar graph (logartnmu
on 8 scale of zero 1o 2000). The operator may however select the MAX HOLD mode of operation. When in max hoid. th.
top line of the display will show the highest concentration.

LOGGING - The 580B provides extensive facilities for logging informauion. The operator may save a parucular re §
along with a six digit locanon code and a date and time stamp. {f the $80B is 1n the MAX HOLD mode when logging 1s mim/«
then the max hold value will be logged.

AUTQ LOGGING - Logging may be performed automatcally by using the 5808°s auto logging {eature. Auto loggn;
is not allowed while in the MAX HOLD mode. When auto iogging is selected a LOGGING INTERVAL is sefected (anywher:
from one second to 99 munutes and 59 seconds). At the end of each logging interval the present concentration wiil be {ogger
(the location code is avtomatiaily incremented each tume).

AVERAGE - The $30B ncrmally updates the concentration once per second. The operator has the option of setting the
averaging time anywhere from one second up (0 four minutes.

NOTE : The bottom line of the display will be blank until the first averaging interval is completed. The top line will howese:
be updated each second.

RESPONSE FACTOR - A response factor may be used in order to relate a particular gas to the calibration gas. Wher
compuuing the concentration the micrprocessor muitiplies the concentranion by the response ractor and displays the resuit.
1€ rhe response {actOc 1s one then the concentrauon is oot changed. Chapter four and five exptain some 4232 o the r2sponse fa=~r.

LAMP SELECTION - The $80B allows for calibration daca to be saved for one 10.L eV lamp and one (1.8 eV la}?x/p.
A lamp serial aumber may also be entered. This allows lamps (0 be switched in the field without requiring recalibration.

ALARM - An alarm level may be selected. The $80B will sound an audible alarm (the top line wiil also indicate an alarm)
whenever the concentration goes above the selected alarm level.

ACCESS - The 5808 pro-ides (our access levels so that various {eatures may be ‘locked out.’” User identification number
and instrument number are 2iso provided.

CLOCK - The 580B has an internal clock which will run even when the instrument power 1s cut off.
COMMUNICATION - The $808 has a senal communication port far outputing data (0 a sertal pninter. Maay ot the
5808 (eatures may be accessed from a cemote computer through the serial commurucaton port (there 1s communication soft-

ware available which will run on an IBM PC or clone).

DISPLAY LOGGED DATA - The logged data may be displayed on the $80B's two line display.
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SECTION 2
Principie of Operatica

2.1 INTRODUCTION

The $80B has seven switches [ocated just beiow the display. They are labeted:
ON/OQFF MODE STORE RESET LIGHT = INC - CRSR SPKR

The ON/OFF switch toggies the lamp and pump power between on and off. The MODE, STORE. RESET. - [\
./CRSR and SPKR switches ail have vanous meanings (inciuding none at all) depending upon the mode. The SPKR swui
normally is used 10 toggle the insturment speaker between on and off. Pressing the MODE - STORE switch will cause :
S80B to return to the Run mode. Except when the 580B is aiready in the run mode. In which case it will cause the $80B
enter the log mode.

The LIGHT switch is used to illuminate the display.

The $80B has several mode.. Some of the modes may have sub modes. The modes and sud modes are tabujated Yelo

Run mode
Concentration meter normal
Max hold

Log mode

Parameter mode
Calibration mode

Access mode

Clock mode

Communication mode

The following sections will descnbe each mode and how to get to them and through them. [t is strongly suggested
this section be carefully read and that the $80B be used along with the manual in order to reinforce the manual.

2.2 RUN AND LOG MODE
2.2.1 POWER FOR LAMP AND PUMP

When the 580B is first turned on (see section 1.3) the dispiay will indicate that the lamp 1s not lit. Pressing the ON. O!
switch will tell the microprocessor to turn on the lamp and the pump. The microprocessor will send power 3 the lamp a
pump and then ‘'look’* to see if the lamp actuaily lit. If it did not light then the microprocessor wiil try again. If after fourtee:
seconds the lamp sull will not light then the microprocessor wiil indicate a lamp out condition.

la the event that the microprocessor is unable to light the iamp. check the seaung of the lamp (s~ -=ction 3.1). If .
problem persists call sei~1ce.

Once the lamp is lit the display will show the PPM (pans per million) on the bottom line. The top line will either ¢
a bar graph or the maxumum reading (see section 2.2.2).

To turn the the iamp and pump off simply press the ON/OFF switch.

2.2.2 RUN MODES

The 5808 has two run modes. Max Hold and Concentration meter. The run mode 1s selected in the Parameters secuo
(see section 2.3). In the concentration meter mode the top line of the dispiay will be a bar graph. The bar graph 1s a logarithmu
bar graph over the range of 0 to 2000 PPM. The bar graph is intended as a rough visuai indication of the current PPM. Th
bottom line will indicate the exact PPM.

In the Max Hoid mode the top line of the display will indicate the maximum reading. The bottom line of the dispia
will indicute the current PPM. Whenever a new maximum is seen the top line will be updated. The Max Hold reading ma:
be reset by pressing the RESET switch while in the run mode.
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.23 LOG MODE

The ability 1o ‘‘log'* data 1s one of the S80B’s greatest features. Readings mav be stored for later anaiyns. Each reading
will have a date and ume as wetl as a location code assoc:ared with it. Up 1o over 700 readings may be stored. Logged data
may even De sent (0 a prnianter or computer via an RS- 232 senal communicauon pon {see section 2.6).

The Log mode 11 entered from the Run mode by pressing the MODE / STORE switch. When this switch 1s pressed from
the Run mode the display will show:

LOG THIS VALLE?

on the top line and either PPM or MAX PPM on the bottom line depenuing upon which run mode the 308 s currentls
in. By pressing the +/ INC swich the display will then show: '

LOC. CODE 000001

on the top line (the actual location code may not be 000001). The location code may now be entered. By pressing the = INC
switch the number above the cursor may be incremented. By pressing the -/ CRSR switch the cursor may be moved (0 the
next digit. The S80B automatically increments the {ocation code each time a data point is logged.

Once the desired locaton code has been entered pressing the MODE / STORE switch will “*log’* the data point. This means
that the reading displayed on the bottom line along with the location code. the current date and the current time will be stored
into the $S80B°'s memory. The 580B will then return to the Run mode.

If for any reason loggpng is not desired, pressing the RESET switch rather than the MODE /STORE switch wiil cause
the value not (o be stored. The $80B will then go back (o displaying:

LOG THIS VALUE? ~/
Pressing the mode switch will now return the 580B 10 the Run mode.
3.23.1 AUTO LOGGING MODE
The 5808 may be instructed to automatically log data according 0 a predefined time interval. AUTO LOGGING is selected
from within the Parameters section (see section 2.3). At the end of the logging interval (setable from | second up 0 99 minutes

and 59 seconds) the current average ppm value will be logged and the logging interval will be restarted.

NOTE : Auto logging is not allowed with the Max Hold mode.

2.2.4 SPEAKER

While the $80B is in the Run mode the speaker may be turned on. The speaker will generate a ““clicking’™ which wii
increase in speed as the concentration increzses. The putote of the speaker 13 10 give (o operator an audible indication ¢
the PPM. The speaker may be turned on or off by pressing the SPKR switch. The speaker rate may also be changed by cnanee—"

ing the switches located inside of the side door (see section 1.2). Only one of the four speaker rate switches should be an un
the down position) at any time.

1.2.8§ LOW BATTERY

The 5808 will disghy a warning when the battery is low. The warning will be a flashing B in the left hand comer of
the bottom line of the display when the 580B is in the Run mode. The $80B shouid be recharged when the low battery warning
is acuvated.
2.2.6 OVERRANGE

The 580B will display an overrange warning if the concentration goes above 2000 PPM. The top line of the display will show:

OVERRANGE
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Oncg an gverrange condition occurs the instrument will **lock out'’. This means that the overrange warning wnil conunue ¢
be displayed unui the instrument 1s dbrought to a *‘clean’’ ares. A clean area is defined t0 De an area where the concentratio
of organic vapors 1s below 20 PPM. The $80B wiil conunue to indicate PPM on the bottom line dunng an overrange conditior

2.2.7 ALARM

The 580B has an alarm which will sound if the PPM rises above the alarm setting. The alarm setting i3 entered (n ¢
Parameters mode (see section 1.4 3). If the speaker 1s not activated then the alarm will of course not be heard. Once the PP*
drops beiow the aiarm setung the alarm wiil turn off. The top line of the display wiil also indicate when there 13 an alarm congiuo:

2.3 MAIN MENU

By pressing the MODE/STORE switch from the Run mode and then pressing the -- CRSR switch when asked «f loggir
18 desired, the 580B wiill displav the main menu:

R/COMM -/ PARAM
+/ACCESS S/CLOCK

The other four operating modes (Communication, Parameters, Access and Clock) may be entered from the Main menu. TH
operating mode may always be returned to by pressing the MODE / STORE switch.

2.4 PARAMETERS MODE

All of the $80B operating parameters are entered in the Parameters mode. Ths 580B is also calibrated from within =
Parameters mode. The Parameters mode may be entered by pressing the -/ CRSR switch (rom the main menu.
There are cight different sections in the parameters mode.

Run mode selection
Auto Logging selection
Average time selecuon
Alarm setting

Lamp selection
Response (actor setting
Calidbration

Free space indication

bl bl aliodl A

Pressing the + 7/ INC switch wiil advance the S80B to the next section. Pressing the - - CRSR wiil advance the $80B 1o the previod
section. Each section and any of its sub-sections will be descnibed 1n the following pages. [t 1s important to note that wne
the $80B 13 1n a sub-section of any of the above secuons that the + / INC and - CRSR ;witchzz wiil have a different meaning
This may seem coafusing at first but will become clear af -~ stepping through each section.

3.4.1 RUN MODE SELECTION

1T e -

There are two Run modes. Concentration meter normal and Max Hold (see section 2.2.2). The top hne of the displa
will show:

CONC. METER
the bottom line wiil show:
“RESET™ TO CHG
the bottom line will alterna.e every two seconds with:

MAX HOLD
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if the $808 is in the Max Hold mode. Presung the RESET switch wil cause the 5308 to show:

MAX HOLD
~ = USE/ - = NO

if the + 7 [INC swuch 1s pressed then the Max Hold mode will be seiected. [f the ~ CRSR switch is pressed then the Concentra-
tion meter normal mode will be seiected. [n either case the $80B wiil then return to the previous screen.

1.4.2 AUTO LOGGING SELECTION

The $80B can be configured to automaticatly log data pownts. The top hine of the display will show:
ALUTO LOGGING

The bottom line will alternate between “RESET TO CHG."" and “'ON"" or ""OFF’". Pressing the RESET shuch will cause
the S80B to show:

AUTO LOGGING
+/ON -/0OFF

Pressing the -/ CRSR switch will turn auto logging off and return operation to the previous screen. Pressing the + - INC switch
will enable auco logping and allow setung of the logguag interval. The display will show:

INTERVAL 00:01
“RESET*WHEN DONE ~/

The +/INC switch will increment the number above the cursor and the — / CRSR switch will move the cursor. The logging
interval formar is MM:SS (where M is minute and S is second). Pressing the RESET switch will return operacion (o the first

auto logging screen.
2.4.3 AVERAGE TIME SELECTION

The $80B can be configured to display the average PPM from once a second up to once every four minutes. The display
will show:
AVERAGE = 0:01
“RESET" TO CHG

Pressing the RESET switch will cause the 580B to show:

AVERAGE = 0:0!
“RESET 'WHEN DONE

The + / INC switch will increment the number above the cursor and the - - CRSR switch will move the cursor. The average
time format is M:SS (where M is minutes and S is seconds).

NOTE : The maximum averaging interval is four minutes.

2.4.4 ALARM SETTING
The 580B will display the current alarm setting on the top line of the dispiay. The setting may be changed by simultaneous-

ly pressang the RESET switch with either the + / INC switch to increment the digit above the cursor or the = CRSR switch
to move the cursor.

4



.45 LAMP SELECTION
The 5808 wiil display:
LAMP
on the top line. The bottom line wiil alternate every two seconds between:
“"RESET"" TO CHG

and the currently seiected lamp setting and s associated serial number.
i.e.

11.8eV 000000

By pressing the RESET swich, the 580B will dispiay:

+/10eV = |le¥Y

on the bottom line. Pressing the + / INC switch will select the 10.0 eV lamp. Pressing the ~ - CRSR switch whil select the | 1.4
lamp. [n either case the 5808 wili then allow editing of the lamp senal number. The display wiil show:

SERIAL # 000000
“RESET"'WHEN DONE

The +/INC switch will increment the number above the cursor and the — / CRSR switch will move the cursor. Pressing :.
RESET switch will return operauon (o the original lamp screen.

2.4.6 RESPONSE FACTOR SETTING

The current Response Facror setting will be displayed on the top line of the display. The Response Factor may be char;
by simuitaneously pressing the RESET switch with either the +/ INC switch (o increment the digit above the ~ursor or -
- /CRSR switch to move the cursor.

The response factor is used to equate the response of one organic vapor with that of the :alibration gas. The curr:
reading is allways multiplied by the response factor in order 10 obtain the dispiayed concentrarion. A response ‘actor-of 3
wil not change the displaved concentration.

1.4.7 CALIBRATION
The 5808 wnil dispiay:

“RESET"” TO
CALIBRATE

The calibration mode may be entered by pressing the RESET switch.
The $30B will display:

RESTORE BACKUP
+ = YES

The previous calibration information may be restored by pressing the + / INC switch. The $80B wiil then return to the prestou
screen. ([ the backup is not desired. by pressing the = / INC switch the calibranion rouune will conunue. The dispiay will show

ZERO GAS
RESET WHEN READY
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Once zero gas has been introduced the RESET switch shouid be pressed. The S80B will then zero the insirument. The $80B
wil dispiay:

MODEL 5808
ZEROING

Once the 5S80B has been zeroed the 580B wiil dispiay:
SPAN PPM = 0000

The Span gas concentration may now be entered by simultanecusly pressing the RESET switch and either the «  [NC swuch
10 increment the digit above the cursor or the = - CRSR switch 1o mose the cursor. Once the span gas concentcation has been
entered the + . [NC switch shouid be pressed.

The $80B wiil then display:

SPAN GAS
RESET WHEN READY

Once the span gas has been ingroduced the RESET switch should be pressed. The S80B will then calibrate the instrument.
The 580B wiil display:

MODEL 5808
CALIBRATING

Once the $30B has been calibrated the $808B will go back to the beginrung and display: </

“RESET" TO
CALIBRATE

if duning the zeroing or calibrating of the $80B a steady reading was not seen then the 530B wiil displav:

CAL ERROR
RESET WHEN READY

Pressing the RESET switch wiil return the S80B to zeroing or calibrating (depending of course on which i came from).
See section 4.1 for ups on calibrating the 5808B.
2.4.83 FREE SPACE INDICATION

This section will give a rough indication of how much room 1s left for logging cata omnes. The screen wil display a bar
graph on the top line and the amount of (ree space on the bottom line. The numoer indicates the total aumber of bytes whic. _
are available. Each data point takes fifteen bytes. Other bytes may also be needed 1n order 10 store other important informa-
uon. This is why only a rough indication of room may be given.

2.5 ACCESS MODE

The Access mode is entered Dy pressing the + / INC switch from the main menu. The $80B has four access levels. zero
through three. Level zero will oniy allow the operator to log data points and of course to change access levels (only if the
access code is known). Level one wiil also allow the user to change the user identification number. Level two will allow the
user complete access to the Parameters mode. and allow viewing of the date and time. Access level three allows complete access,

The access mode has three sections:

1. Access level

2. User identification number
1. lastrument number
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Pressing the +/ INC switch will advance the 5808 10 the next secuon. Pressing the = / CRSR swatch wiil advance the $808
{0 the previous secuon.

TABLE OF ACCESS LEVELS

ACCESS LEVEL OPERATIONS ALLOWED
0 Change access level
Log data

] All above operations
View ume and date
Yiew communication format
Dispiay logged data
Change user {.D.

2 All above operations
Change operaung Parameters
Reset logged data

3 All operations available
2.5.1 ACCESS LEVEL
The screen will dispiay:

ACCESS LEVEL )
“RESET" TO CHG

By pressing the RESET switch the 580B will display:

KEY 00003
“RESET"* WHEN DONE

Please note that in both screens the 3 indicates the current access level and may not nescessarily be a three.

In order to change the access level the +/INC switch may be pressed to increment the digit above the .ursor anc 'ne
~ /CRSR switch may be pressed (0 mave the cursor. The desired access level shouid be entered in the rght most digit. Note
that only access levels between zero and three are legal. The remaining four digits are the access code. The access code 4.
be 0000 when the iastrument :s shipped. The access code should then be entered. Once this 1s done press the RESET swiiix.
The $808 wiil then return to the previous screen.

1€ the 220238 2ode entered was not the proper access code. or 1f the access levet was not a legal access level then the aoins
level wiil not be changed.

The last and most important point regarding the access level is how to change the access code. The access code 15 the
four nightmost digits of the instrument number. The iastrument number 1s only viewable (and therefore only changable) wzile
in access level three.

1.5.2 USER IDENTIFICATION NUMBER
The screen will display:

[.D. # 014563977
“RESET" TO CHG

By pressing the RESET switch the $80B wil display:

1.D. # 0143563977
“RESET'* WHEN DONE
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2.7 COMMUNICATION MODE

The user «denuficanon number may be changed by presung the + / INC swntch (0 increment the digit above the cursor and
the = /CRSR swich (o move the cursor. The user identification number 15 2 une digt nuMber (just right for fitting a2 socai
secunty number). Once the user 1dentification number has been entered press the RESET switch and the $80B wiil retymn 1o
the previaus screen.

2.5.3 INSTRUMENT NUMBER
The screen wiil displav:

INSTR # 000000
“RESET™ TO CHG

By pressing the RESET switch the $B0B wiil display:

INSTR # 000000
“RESET" WHEN DONE

The instrument number may be changed by pressing the + / INC swuch 10 increment the digit above the cursor and the = CRSR
switch [0 move the cursor. Once the insirument number has been entered the RESET switch shouid be pressed. The <808
will then display (he previous screen.

When the instrument aumber is changed it is very important that the last four digits be remembered. These digits are
the access code and therefore will need (0 be known in order to change the access level.

2.6 CLOCK MODE -

The Clock mode is entered from the Main menu by pressing the SPXR switch. The screen will display the date and ume
on the top line. The bottom line will display:

“RESET" TO CHG
By pressing the RESET switch the $80B will display:
“RESET" WHEN DONE

The date and time may be changed by pressing the + / INC switch to increment the number (or in the case of the month the
months abreviation) above the cursor. The —/CRSR switch will move the cursor. Once the proper monch has been entered
the RESET switch should be pressed. The $80B will return to the previous screen.

The date and time wiil be maintained even when the inscrument is turned off’ It s however advisable that the date ang
time penodically be checked to ensure that it is correct.

The Communication mode is entered from the maina menu by pressing the RESET switch. The Communicatuons mode
has {our sections.

Communicate with printer or computer
Dispiay {ogged data

Reset logged data

Set communication parameters

Ll A

Pressing the — - CRSR switch will advance the 5808 to the next section.

NOTE : A detailed discussion of communication protocol is given in appendix A. Further discussion of communicauon may
be found in chapter seven.



.7.1 COMMUNICATE WITH PRINTER OR COMPUTER
The 580B is capable of communicating with a computer or outpuung logged data to a pnnter. The $80B wiil displa

COMMUNICATE?
“+'" = YES

if the computer format 1s selected ar 1« wiil display:

QUTPLT TO PRINTER
“+" = YES

if the printer format 1s seiected. In etther case pressing the + - INC switch wiil cause the 580B to try to establish communuc
tion. Pressing the = CRSR switch 1nstead will cause the S80B 1o advance to the next section.

2.7.2 DISPLAY LOGGED DATA
(f at least one data point has been logged the S80B will dispiay:

DISP. LOG DATA?
s = YES

By pressing the + / INC switch the £80B wiil display the first data point. The date and time which the data point was logg:
wil] be displayed oa the top line. The bottom line will aiternate between the location code and the PPM. Pressing the + / {\

switch will advance to the next logged data pownt. This wiil conunue until there are no more data points at which ume t'
$80B wiil display:

NO DATA STORED
The MODE /STORE switch may be pressed to return to the Run mode.

.73 RESET LOGGED DATA
The logged data can be crased so that more data points may be logged. The screen will displav:

RESET LOG DATA?
s = YES

Pressing the + / [INC swich aill erase all of the logged data ponts. The 5808 wiil then advance to the next secuon.
2.7.4 COMMUNICATIONS PARAMETERS

The 580B can be :cntigured to communicate with a printer or a computer. The baud rate may also be set ror 9600, 38X
2400, 1200, 900. 600. 300. or {50 baud. The $80B wiil display the current commumcation format (computer or priater) ¢

the top line and the current baud rate on the bottom line. Pressing the RESET switch will cause the 4808 to displav:

COMPUTER FORMAT
+ = USE - = NO

Pressing the +/INC switch will select the computer format and the S80B wiil advance to the baud rate screen (see below )
Pressing the =/ CRSR switch wiil cause the $80B to display:

PRINTER FORMAT
« =u USE - = NO
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Pressing the «+ / INC switch wiil seiect the pninter format and the $808 wil advance (0 the baud
raze screen .
ing the —/ CRSR switch wiil cause the S80B to display the previous screen. (tee below). Press
The baud raze creen wiil dispiay the currently seiected baud rate on the top line. The bottom line wiil display:

*'L‘SE--NO

Pressm;_me + 7 INC switch wiil cause the displayed baud rate 1o be seleciea and the S80B to snow the seiected format
the top line and the daud rate on the bottom iine. Pressing the ~ - CRSR swuch instead will cause the next lowest I:au: r:x:

1o be dispiayed.
2.8 BATTERY / CHARGER

The model 5808 uses a 1.2 amp hour lead acid (get cell) battery. There 13 protection circuitry potted directly on top of
tne battery. The battery 1s rechargable with the charger provided with the instrument.

The charger is regulated so that there 1s no danger of “"over charging'* the battery. The charger has an LED which indicatey
when the battery 1s baing charged. The LED’s bnightness s proporuionai to the current being delivered into the bauery,
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SECTION 111
Routine Maintenance
The routine maintenance of the $80B involves the calibration of the instcrument. the cleaning of the lamp window.

the maintaining of charge on the battery. The following pages give instructions for routine maintenace. Figure ) 1
the detector assemboly.

dlustr:

3.1 LAMP INSERTION AND REMOVAL
3.1.1 REMOVAL
NOTE: The 530B must be off while removing the lamp.

{n order to remove the lamp the four screws which hoid the case top and bottom together must first be (oosened. *
case bottom shouid be placed flat on the table and the 10p placed on its side next to the bottom.

The high voitage power supply 1s removed next by {oosening the thumb screws on each side and cthen pulling the por
supply towards the rear of the instrument (see figure 3.1). The lamp may now be removed by loosening the lamp nut.

3.1.2 INSERTION

Insertion of the lamp 1s accomplished by performing the above tasks in the reverse order. The lamp should be pla.
flat against the o-ring and the lamp nut fastened down 1n order to create a proper seal. The high voitage power suppiy she.
then be inserted and the thumb nuts fastened down. There are three pins protruding from the high voltage power supply wr:
shouid fit snugly into connectors located beneath the detector. The lamp spring (mounted in the center of the high volu
power supply) should make contact with the lamp ring.

3.13 LAMP CLEANING

On occasion the lamp should be removed for cleaning. Cleaning of the lamp 1s accomplished by cleamny the lens sur’s
of the UV lamp. This s accomplished by using the aluminum oxide scouring powder provided wiuth the $80B.

The procedure for ciearung the lamp 1s as follows. First place a small amount ot aluminum oxide scouring powder .
the lens of the UV lamp. Next geatly scour this lens with a soft tissue or cloth. Scour the lens in a rotary type moton. A
scouring the lens surface gen:ty biow the remaining powder from the lens. Throughiy wipe the lamp lens with a clean ns:
to remove the last traces of :leaning powder. The lamp s now able to de inserted into the detctor.

3.2 CALIBRATION

NOTE : Chaprer four shouid be read before calibraning the 530B in order to gain a better understanding of the concepts ber:n
calibration of the 580B.

The followine is a brief discussion of calibration as it relates to different lamps. One of the parameters in the Parameter
mode (see section 2.3) allows selection of lamp setting. The two types of lamps are the 10.0 eV and the 11.8 eV lamp. Whenere
a new lamp is used the S80B must be calibrated. This is true even if the new iamp 15 the same type. For exampie the nev
and oid lamp are both 10.0 eV. This is due to the fact that each lamp will have a slightly different sensiuvity.

It is important to note that the 11.8 eV lamp will in general be less sensitive than the 10.0 eV lamp. This is true despi
the higher energy level of the 11.8 eV lamp. The 1.8 eV lamp will however “*see’” certain gases which the 10.0 eV lamp wd
not. See table E.1 for a list of common organic vapors and their associated ionization potentials. Any questions regard:ng
the use of the 580B should be directed 10 Thermo Environmental’s Applicauon Laboratory.

The 5808 is quite simple to calibrate. A source of **zero air'* and *'span gas’* are all that 1s needed to calibrate the £508.
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The zero air is introduced to the $80B in order to determine the '*background’” ngnai. The concentration of the span ¢
13 then seiected. The span gas 13 finally introduced 1o the $80B. The insirument makes ail of the necessary caiculations (1:
cluding lineanzation) to arnve at a “*calibration constant.”” When 1n the Run mode the signal 1s multiptied by the caiibratuc
constant 1n order to arnve at the current PPM,

SPAN PPM

CALIBRATION CONSTANT =
SPAN ZERO SIGNAL

PPM = (SPAN SIGNAL ~ ZERO SIGNAL) CALIBRATION CONSTANT

NOTE : The PPM is then multiplied by the RESPONSE FACTOR before being displayed. Chapter four expiains the use «
response factors when calibrating.

Section 2.4.6 gives a detailed explanation of which buttons to press in order to calibrate the 5808. The flow chart at t:
back of this manual may aiso be heipfull.

3.3 CHARGE

When there is a flashing **B°° in the lower left corner of the display (while in the run mode) the battery is low. The batte:
is recharged by pluging the charger into the RUN/CHARGE piug at the rear of the $830B. The instrument runs while 1t
charging. The charger has an LED which indicates the amount of current being drawn. The LED gets brnighter as more curre:
is drawn. The LED can therefore be used as a rough indication of the charge on the barttery.
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SECTION 1V
Calibradon

4-1 GENERAL

The Modei 580B Organic Vapor Meter 13 indeed a quanttative instrument and can certainly be used as such. [t make
use of the Photoionizasion Detection System using a lamp with aa ionizauon energy of (0.0 eV which 1s standard in the Mode
$808. Almast all orgamic materials will be 1onized a1 this energy level. There are some organic matertals. such as a few o
the freons. methane, ethane and propane that are not (onized and thus will not be detected. The tonization pocentials for th.
vanous organic matenals will simply tell whether the matenal will be detected by the Phototonizauon Detector. [t does no
give any clue as 1o the sensitivity of that detector for that particular matenal. Certainly, different organic vapors wiil hav
different sensitivities. [t is important to understand that the Model 580B does indeed sense most organic vapors and that 1t
response (o these different organic vapors will indeed be different.

In this section of the manual, the aspects of calibrating the Modet 580B (or various vapors will be discusssed. [n the (ollowin
secuon discussing applications. various ways of using the features of the Model S80B will be explained along with the variou
methods for calibration of the S808. There will also be appiications of the Model 5808 in specific instances where the organ:
vapors or the mixtures of organic vapors are compietely unknown. The 5808 can be an extremely useful tool, even 1n arez
such as those.

FACTORY CALIBRATION OF THE MODEL 508

To complete lesting and operation in the checkout area, cach Model 5808 has been calibrated and lineanty checaed:
the factory. The particular gas chosen (or this calibrauon is isobutyiene. The Model 580B has good response for sobutylen:
[sobutylene standards prepered in air are relatively stable with time, undergoing no serious adsorption or reaction problem:

42 METHODS OF GENERATING CONCENTRATIONS OF
VARIOUS MATERIALS IN AIR.

This section is not intended (o be exhaustive as far as the preparation of gas and vapor standards in air are concernec
Only those methods that have been found most practicai for the calibration of the S80B are discussed here. There are basical!
two cypes of standards. Static standards in which a known volume of the gas or vapor is mixed with a known volume of a.
and the concentration of the gas or vapor in air calculated from knowing these volumes. The second method used is wh;
is called a dynamuc standard. Dynamic standard preparation involves mixing gases or vapors wich air under a flewing cond
tion whereby the flow rate of both gases are known prior to their mixing. The concentration then s caiculated from flow rate:

Certainly commeraiaily availabie standard cylinders of gaseous matenals in air offer the most cons entent method of caiibr:
uon. However, these ase stauc standards. Standards prepared in this fashion 1n air for vapors of vanous organc liquids ¢
show concentration reductioa with time due to adsorption problems. [n general. gases when mixed with ar will maintain ¢
concentrations with time since sdsorprion is generally not a problem. However. some gases are sufficiently reactive that chemic
reaction of the gas will cause a reduction of it ia air. These precautions must be observed when using commencally prepare:
standards for calibration of the Model S80B. [t is for this reason that isobutylene in air was chosen as a reference standar
for (actory calibeation. Static sandards can be prepared in a laboratory and in general are reasonable ways of calibratin
the Model 5808. However, it is important that these standards be used shortly after their preparation to reduce the sigruficanc
of any adsorption problems. Static standards prepared for calibration of the Model S80B are best prepared in coillapsible plast:
bags. This is opposed (0 a fixed volume container. The sampling rats of the 5808, which is 500 mi/ min. requires aa appreciabdl
amount of sampie. Even one minute's sampling out of a fixed container will remove 500 mi/min from ic. This should no
significantly reduce the pressure inside the container. Thus, the collapsible bag provides the best means as opposed to a fixec
volume. A $ gailon polyethylene bag is a convenient size (0 use for the preparation of statc standard.

A tube is inserted into the opened end of the bag and the bag opening then sealed around the tube. The tube shoulc
have a cutoff valve or some means of closing the volume of the bag. The voiume of air introduced into the bag must be measured.
This is most conveniently measured by a wet test meter. However, a source of air flowing through a flow meter can be usec
if the flow can be heid constant, then time is 2 measure of the volume of the ar placed into the bag. All air 13 expelled from
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the bag by compietely coilapsing 1t prior (0 connection to the source of air. It can then be connected (0 a wet test meter or
flow meter via a shor leagh of rubber tubing hooked 10 the plasuc tude of the bag. The ar flow 1s started into the bag a1
a rate of approxumatety 5 1/ mun. A total of 10 liters 1s a convement voiume for a § galion bag. This wouid mean lpprouma:ﬂ

2 munutes for filling the bag. Y

For gaseous sampies. the trace organic wiil be added via a glass hypodermic syringe. The | cc Tuberculin syringe 15 a
convenient size. For an 1sobutylene standard, the | cc syringe is (lushed with pure 1sobutylene and then filled to the | ¢c mark
While the air i1s flowing 1nto the plasuc bag, the short piece of rubber tubing i1s pierced by the needle from the | oc synnu.
and the plunger siowly depressed such thar the | cc of 1sobutviene 1s added to the air flowing into the plastic bag. When 10
liters of air have been added 1o the plastic bag, the flow 1s immediately stopped and the vaive on the tube or the closing clamp
1s applied to contain the ar and isobutviene within the plastic bag. [t is Best at this stage of the procedure not to rety solely
on the diffusion of isobutylene to form a uniform rmuxture inside the piastic bag. Slight kneeding of the ptastic bag wiil hasten
the mixing of the isobutyiene in air. The plastic tube from the bag is then connected to the probe on the Model $80B v
a short length of rubber tubing and the vaive on the plastic tube immediately opened. The Model S80B withdraws a sampie
from the bag at the sampling rate of 500 mi/ mun. Thus. 10 liters of sample in the bag wiil provide approximarety 20 minutes.
Certainly the calibration of the 580B can be accomlished in a shorter period of time. The concentration of isobutyiene in ppm
by volume will be equal to the sample size. which was | cc. divided by the voiume of the bag in liters. which wouid be 19
liers. times 1000. [a this parucular instance, the coacentration would be:

lcc Isobutviene x 1000
Conc (ppm by Vol) = 10 L Air = 100 ppm

For organic materials. which are normally liquids at room temperature. the procedure is essentially the same except tha¢
an extremety small liquid sampie s injected into the flowing air stream rather than the gas sampte. This technique works wel
only for relatively volaule organic matenals. The flowing air stream must vaponze all of the matenai or the caiculation wii
be off. [ the matenial is not rapidly voiatile in that flowing air stream. the liquid should be injected through the surface o6
the plastic bag. [mmediately after withdrawing the needle. the hole in the plastic bag should be covered with a prece of plastc tape.

Again significant kneeding of the bag will hasten the evaporation of the sample and mixing of the vapor into the air to
provide homgeneous samples. The introduction of this sample into the 5808 is the same as before. The caiculation of the
concenztration of the vapor in air is 3 two-step procedure wheredy the smail volume of liquid injected into the air stream cf
into the plastic bag is converted to a volume of vapor. This volume of vapor 1s then used in the same manner as the volume
of gas in the case of isobutylene. The following equations apply:

Liquid Volume (ul) x Liquid Density x 24.45
Volume Vapor (ul) = Molecular Weight

The above equation gives the vapor volume at atmosphernic pressuce (760 torr) and 2 C (77 F).

Then: Vapor Volume (ul) x (000
Concentration (ppm by V2" ' Aur Voiume (lite. ..

The following is a sampie caiculation for benzene.
Liquid Volume = 2 ul
Benzene Density = 0.879 g/cc
Molecular Weight Benzene = 73.1
Air Volume = 10 liters

2 x0.879 x 24.45 = 0.55 ul Benzene Vapor
Vapar Volume = 18.

Cone = I = 55 ppm (vol)
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The synnge used for the measurement of liquids in this particular instance 18 a smail volume-type such as those manuf
tured by the Hamihion Company. A convement size synnge is the |0 microliter volume.

Dymanic standards can be prepared of both gases and vapors by using the techniques of either permeation tubes for g3
or diffusion tubes for vapors. These permeation or diffusion devices supply a very smalil flow of either the gas or vapor. T
1s mixed with a known flow cate of air providing a flowing stream that has a known amount of ewther gas or vapor in
air stream. These are prodably the most reliable and accurate standards avalable for low levei concentration of gases :
vapors 1n air. However, the techniques require same additional (nstrumentation in order to implement the use of these devic
The reader s referred to Thermo Eavironmentals applications notebook (ar the use of these tecnniques in the dvmanis gente

tion of standards.
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SECTION V
Applications

S-1 GENERAL

This section discusses six applications which were done on the old modei $80. These applications are discussed as the
relate to the modet S80B. The following apptications of the Model S80B are given to show some different uses and mea=;
of calibration of the Model 580B in +arious practicail applications. It 1s certainly not tntended to be an exhaustive hst of ;=2
uses of the Modet $80B. [n each situation. the stress is piaced on the means of calibration and the interpretanon of the reade.:
of the Model 580B. Since the Photoonization Detector responds to virtuaily ail organic matenais and since its responce vars
for the different organic matenais. questuons can certainly arise as to just how the numbers presented on the digital disp.a-
relate to anything meaningful. These applicanons wiil hopefully illustrate several ways in which these numbers can be qua--
titative and also illustrate uses of the S80B where accurate Juantitation may be impossible.

5.2 VINYL CHLORIDE MONOMER IN REACTION VESSELS.

This particular application involved measuring the vinyl chloride content in vinyl chloride polymerization vessels (oilce.
ing the polymerization reaction and the removal of the polymer slurry. Any residual vinyi chioride left in the reacuon vesse:
has to be flushed and scrubbed prior 1o the opening of the vessel. The vinyl chioride content must be below a certain prescnbe:
level prior to this opening. The reactionvessel is flushed with nitrogen to remove the vinyt chloride from the vessel and purs:
it through the filter media which remove the vinyl chioride from the nitrogen stream (or recovery. During this particuiar operi-
tion. it is known that vinyl chloride monomer comprises significantly more than 90% of the enure organic matenal. [n s
instance, if the Model S80B is calibrated for vinyl chloride measurement, indeed the readout will be virtually the true viz::
chloride concentration inside the reactor vessel. The nitrogen exit stream prior 10 the vinyl chloride recovery was the po.=:
used for the analysis.

Since the plant was a considerable distance {rom the laboratory and since the study would require a significant per\
of time encompassing several weeks. it was decided to calibrate the Model $808 with the isobutyiene reference standard a=:
determine a response (actor setung for a vinyi chioride standard in the laboratory. With the response factor set at 1.0. :=:
instrument was calibrated witl. 1sobutylene. The Model 580B was then presented with a2 known concentration of vinyl chlorz:
monomer in nitrogen. The response factor for the vinyl chlonde was then set in order for the Model S80B to read the corra=
concentration of vinyt chloride 1n the nitrogen. Static standards of vinyl chloride are very definitely not stable with ime 2.2
to the reaction of the vinyl chlonde with itself. Thus. standards need to be prepared fresh each time vinyl chionde s to =
used (o calibrate an instrumer-. Since bag preparanon, which was the technique used for this laboratory caiibration of =
$80B. wouid have been impractical at the piant; the use of a stable reference standard of isobutylene was chosen. Thus. i:
the plant site. the Model S80B couid be calibrated using the isobutylene standard from a cviinder. This of course. greauly simpu:ie:
the plant use of the Model S80B. This relationship to a reference standard reduces the time and equipment required ar .=¢
plant such that the survey of all of the reactor vessels was compieted 1a a short period of time with the items establishea ;:-
the nitrogen flush of the reactor vessels prior to opening the reactor vessels.

5.3 MONITORING ISOLATED PLANT AREAS FOR
TOLUENE AND METHYL ISOBUTYL KETONE.

Two areas of an extensive plant operation were required (0 be monitored for the leveis of methyl isobutyl ketone acd
toluene. Both of these areas were relatively isolated. In one area. methyl isobutyl ketone was the only solvent to which :=2
atmosphere was exposed other than the potential leaks that might occur in process equipment in that same area. There wee
no other known solvents in use in that area and the ventilating system in effect i1solated this area from other areas in the pla=:.
In the second ares. toluene had just very recently been substituted as a soivent in place of benzene due to the lower TLV
for benzcme. Average workplace levels were therefore needed for the toluene concentration in this work area. Agamn. tolue=s
was the only solvent in this area and there was no other process equipment in the immediate area for even possible leak probler—s

Notice that in both of these areas in the plant, it is certainly known from the processes occuring in that area and its refar: e
isolation from the other areas in the plant, exactly which organic vapors will be by far the predominant vapors in the workplas:



air. (n many \nstances. By umply knowing the processes invoived and the chemicals in use in those processes, the qualitative
aspects of the environment can indesd be established without the use of instrumentauos. This is one of the most averiooked
aspects 10 establishing what orgamic vapors are present 1n the environment. (¢ simply invoives determinming what are the possidle
organuc vapors that can be present. [n general. this narrows it to several and in many cases. 2 singie organic vapor.

[n these cases. the Modei 5308 can be calibrated speaificaily for these matenals and will provide quanutatve data on
the leveis of these matenais in the workpiace environment. in thus parucular instance. even though the laboratory (0 be used
for the cahibration of the Modet 5808 was ac the ptant site, 1t was desired o use 2 singie S80B to monitor both work areas
sequennially and several times throughout the course of a singie dav. This was 10 be done over a period of ume to establish
the vanauons of both methyl isobutyl ketone and the toluene in these wark areas. In this parucular instance. changing the
response factor seting can avowd considerable calibration changes. as one moves {rom determuimng concentrations of mehvi
isobutyl ketone to the area where one is measuring the concentrations of the toluene vapor.

For calibration, the Model $808 respoase factor was set at 1.0 and the instrument spanned properly using a known reference
standard of isobutyiene. The Model 580B was then presented with a flowing air stream containing toiuene vapor as generated
in the Thermo Electron Model 360 using a toluene diffusion tube. The response factor was then adjusted so that the readout
of the Model $80B correspoaded to the toluene concentration in this standard.

The Model 530B was then presented with a flowing air stream containing methyl isobutyl ketone. This also was generated
via a diffusion tube in the Model 360 Standards Generator. Once again, the response factor was adjusted sa that the digutal
display gave the correct reading for the concentration for the methyl isobutyl ketone presented to the instrument.

With the instrument then calibrated with the reference isobutylene standard and knowing the proper settings of the respor
factors for methyl isobutyl ketone and toluene. the Model S80B was then ready for its piant survey. The area containing (hw”
toluense was moaitored for a penod of time with the toluene levels as noted by the 530B dbeing recorded. The response facior
was set for this (oluene reading. The instrument was thea moved directly to the methyl isobutyl ketone area and the response
factor adjusted to read methyl isobutyl ketone. The S308 was then abie to read directly the methyi isobutyl ketone concentra-
tion in the second area. There was the possibility of leaks in process equipment in this particular area. The ares in generai
was surveyed. [f significant changes in the reading of the 5308 were observed, the S80B was used as a leak sourcing instrumenr
as described in 3 later section. (a this fashion, it could be determined if some of the varying concentrations 1a this ares were
indeed coming from a leak in the process equipment. During the survey of this particular ares. no leaks from process equip-
ment were observed, therefore, the readings obtained on the $80B could indeed be considered the methyl isobutvi ketone con~
centration ig this particular area.

Throughout the survey of these two workplaces, the $80B couid move back and forth rapidly due to its portabilicy and
could be, in effect, recalibrated for each af the two different vapors by the mere setting of the respoase factor.

S-4 PETROLEUM ETHER VAPORS IN WORKSPACE AIR.

A given workplace was using petroleum ether as a paint soivent and for cleaning purposes. [t was desired (0 quantitai_
the amount of petroleum ether in the air being recirculated in this parucular area. Petroleum ether 1s a disullation fracuon
from crude oil. {ts boiling point is slightly lower than the boiling point of gasoline. This means that petroieum ether 1s not
a single chemucal entity, but a multitude of hydrocarbons in a certain boiling range fraction. Reéasonable quantitative data
can be obtained here without knowing the exact chemical composition of each hvdrocarbon thar composes petroleum ether,
For this purpose. the Modet 580B can be used to measure these vapors. The S808B is intially calibrated with the response factor
set a1 1.0 using a reference standard of isobutyiene.

The 580B is calibrated oa isobutylene. Then a bag sampie is prepared, as detailed above. for the quanutation of the instrus
ment to measure the petroleum ether. [n this particular instance, the petroleum ether is injected into the bag i1n the same fashion
that liquid samples are injected. The caiculation, however, has to chaage slightly because the ppm on a volume baus canno
be caiculated without knowing the exact chemical composition of the petroleum ether. However, in a situauon such as this,
one can still quantitate it on a weight basis of the soivent in air. The equations below show this calculation.
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Weight Vapor (mg) = Liquid Volume (ul) x Densuty g/ mL

Weight Vapor (mg x (000)
=

Conc (mg- mJ) - .
Air Volume tliters)

For Petroleum Ether in This Example:
Liquid Volume = 3 ul
Petroleum Ether Density = 0.66 g L
Air Volume = 10 liters
Vapor Weight = 3 ul x 0.66 g/mL = 1.98 mg

Conc = w = |98 mg’/mJ]

This sampie in the bag 1s then presented to the Model S80B and the response factor adjusted so that the digital readout
on the front panei provides the proper reading in mg/mJ3. The setting of the response factor that 1s needed for this reading
is noted. The Modet 5808 can now be used to monitor reasonably quantitatively the petroleum ether in the workplace environ-
ment. Any further calibration of the instrument can be done using the reference standard of isobutylene. This s a reasonacis
accurate way of giving quantitative informatioa on the amount of solvent 1n air even though the results are not reported in
ppm on a volume basis.

This technique can be used in general when the solvents are a mixture of materials which in general will probably be petroleum
distillation fractions. [t wouid certainiy aiso be used in the case of gasoline vapors in air. Notice from the equations used
versus the equations (or determining the ppm concentration in bag sampies for pure liquids. the only real thing missing 1s
the molecular weight of the matenal. [t may be possible to assume an average moiecular weight of the solvent mixture and
actually report 2 ppm by vclume basis.

5-5 LEAK SOURCING

In this particular instance. the Model 580B is 10 be used for determining the prescence. or absence of leaks in a chemucal
process plant. The Modei $80B is uniquely adapted to this particular operatton due 1o its fight wetgnt. {n this parucutar in-
stance. it is NOU NEcessary 1o accurately attempt to quantitate the readings from the Model $80B. [t wiil be used simpiy 0
determune presence of leaks and 10 locate these leaks.

The Model 5808 is sumply calibrated against a reference standard of isobutyiene as normal. No further calibration is used.
It is not necessary to know the particular chemicals flowing in the different pipes or what they are in the vanous reaction
chambers. It is only necessary (0 know that these matenals will have some response on the Photoiomizauon Detector. That
is. that their ionization potentials are below the energy of the lamp. The standard probe of the Model £80B. with the 5808
fully operational, is then simply moved along the various pipes and reactor vessels in the chemical process.

All seais are traced ciear around the seal with the end of the probe. As one approaches a leak. the concentration of the
organic materials in the air being sampled by the Model 580B will increase significantly. The point of maximum reading will
indicate the point of the leaks. As one moves further away from the teak. the concentration of the organics in air will certainiy
decrease. [n this very rapid fashion, the presence of leaks can be detected and theiwr source fairly accurately pinpointed so
that the leak can be repaired.

In many instances, it is not necessarily the workplace hazards of these leaks that is important, but the economucs of the
chemical process itseif. In this instance, as in many instances, the exact composition of the organic matenals being measured
is really unimportant to the successful use of the S80B in a specific application. Aiso the exact numbers that are displayed
on the digital readout of the S80B are unimportant. [t is only relative magnitudes that are important in this instance.
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$6 AFTERBURNER EFFICIENCY

In a particular coating process. the matenal. after it has been coated. is passed into a dryer where the soivents of the
coating are removed. These soivents are then vented nto a stack. To reduce the hydrocarbon emmiussion from tius plant. an
afterburner had been installed to combust the organic solvents (rom the coaung pnor to reiease to the atmosphere. it i1s impor-
tant to deterrune the efficiency of this afterburmner and to foliow the efficiency of the afterbucner to avoia dumping excess
solvent into the atmosphere and. thus, become subject to pollution fines.

The Model $80B is ideaily suited to this type of operanion. Again. it will be unnecessary to know (he exact chemical com-
position of the coaung solvent. The Model 5808 is simply standardized against the reference standard 1sobutviene in the usual
fashion. The Model $80B is then connected to sample the stack gas in the dryer prior to the afterburner. noung the steady
state number dispiayed on the digital panel meter. The 5808 is then connected to the exhaust gases (rom the stack following
the afterburner. Agan. the steady state number. as dispiaved on the Modei 580B. 15 noted.

The reading pnor to the bumer minus the reading after the burner divided by the reading prior to the burner times 100
gives efficiency of the afterburner in the stack. This number is quite accurate. even though the Model S30B was not calibrated
specificaily for the solvents or solvent mixture used in this particular coating operation. The individual readings before and
after the afterburner may not have the exact quantitatuve retationship to the actual amount of matenal. but their ratio wiil
be accurate since basicaily the same chemical or mixture of chremicals is being measured before and after the afterdburner.

§.7 SAMPLE COLLECTION OF UNKNOWN ENVIRONMENTS

R The Model S80B can aiso be used in areas where organics are known to be present. but perhaps the exact compositio

. of the environment is not known. This may be due to several soivents being in the same general workplace or vanous separate—’
processes occuring in that same workplace. all of which could and possibly are admitting organic vapors. In plant areas such
as these, the Model 5808 can still be extremely useful.

The $80B is calibrated against a reference standard of isobutylene, 2s mentioned above. The $80B is then used as a survey
tool throughout the entire plant area. The readings are logged. especiaily changes in these readings. The exact numbers displayed
will not. in general. be 2 quantitative measure of the ppm of the organic vapor since it is impossible o know what organic
chemical or mixture of chemicals should be used for the calibration. When high readings are obsained on the Modet 808,
an evacuated sampie bag can be connected to the rear of the $80B at the sample exhaust port. This bag couid be virtually
identical to the type of bag used for standards preparation. The Model S80B is sampling the aamosphere at the rate of 500
mL / min. The detection system of Photoionization is 2 nondestructive system such that the sampie that 1s exiting the Modet
$80B is indeed the same matental that is giving the readings on the $80B. When the $80B is seeing high readings. this i1s the
time the bag is connected to the rear for sampie collecuon. The bag. if the same type i1s used for sample preparation. can
hold approximately 10 liters of air sample; which would permut a sampling ume of 20 munutes. This bag sampie ¢an then
be ciosed on removal from the S80B and transported to a laboratory for subsequent analiysis (o identify the individual chemicai
compounds present 1n the sampie causing the high readings and to ascertan if the workplace environment 1s harmiui at those
high readings.

The use of the Model 5308 coupied with the bag collection ensures that the sample that 1s returned to the laboratory
for analysis is a2 sampie containing the desired organic vapors. This is assured because the bag collection 1s used oaly when
the Model 5808 is detecting high levels of organic vapor in the environment. This is an instance of the use of the Modei 5808
when the type of organic vapors are not known and it is desired to know them. The S80B has a very useful function even
in these areas. It should be noted that a charcoal tube could be connected (o the rear of the S80B as weil as an evacuated
plasuc bag. The charcoal tube will pass the bulk of the sampie. which is air. and adsorb the organic vapors. This charcoat
tube can be returned to the lab for subsequent analysis for both a qualitative identitification of the materials present as well
as a quantitative measure of their levels.
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SECTION V1
Collection Techniques

6-1 GENERAL

As menuoned in the Application Section. 1t 1s possible to use the S808 in completely unknown areas as far as the organ
vapors present are concerned and stiil obtain meamngful data. One of the techniques described here is the use of the $80
as a means of collecting the representative samples for further idenuification 1n the laboratory regarding the specific organt.
that may be present in addition to their concentrations.

Two techniques were mentioned in the section under the heading **Sample Collection of Unknown Environments’*. Or
of these techniques invoives the use of a bag for collection and the other involves the use of charcoal tubes as 2 means <
trapping organic vapors. In this section. each of these technques will be expiored in further depth as to the proper was ¢
using the 580B to collect the samples for subsequent analysis. These collection techniques are quite useful when one 1s usin
the Model S30B simpiy as a survey instrument. When readings on the $80B become quite high in certain areas it is impossidi
1o determine the exact source of the high readings to perhaps pinpoint the specific organic chemical giving nise (o the reading
one may very well want to identify what the chemical or chemical mixture is that is providing the high reading. This wiil has
1o be done with instrumentation significantly more sophisticated than the Model $80B: namely, an instrument that can provid
specificity as well as qualitauve identificauon. A Gas Chromatograph is such an instrument.

If it is desired to collect some of the air 10 send to a laboratory for further analysis. one needs (0 be sure that the prope
sampies are taken at the proper time. This means simply that one needs to be assured that the sampie sent 10 the laborator
is indeed a2 sample that has a high concentration of organic vapor present in the sampie. The S80B is used 10 ndicate (n
presence of the Righ level organic vapors. The sampie then 1s gathered at the exit port of the S80B when the £80B is readin
high values. This assures that the sampie sent to the laboratory does indeed have the high level vapors present in it. This generail’
simplifies the sampling techaique of the environment and reduces the number if samples and. therefore, the expense neede:
to accurately identify the organics present and (0 quantitate them in a laboratory.

Two design features of the Model $80B make this type of operation possible. The first is that the detectron system use:
in the Modei 5808 is the Phowionization Detector which is basiccally a nondestructive detector. Thus. che instrument s abl:
to sense the organic vapor using the detector and virtually the same concentration of the same maternials euts the detecto
as entered it. This does make it possible for the collection of the exact sample contributing to the high readirgs.

The second feature of the S80B that ailows this sample cotlection is that a positive displacement pumping svstem 15 use:
to draw the sampie into the Model S80B. [t is a very simple procedure then to attach to the exit of this positine displacement
pump and trap the sampie exiting the $80B after it has passed through the detector.

6-2 BAG SAMPLE COLLECTION.

One of the most convenient ways (0 sampie the environmencal air 13 to simply trap the enure air sampie 1n a Soilection
bag. As discussed befare, the bags used for the calibration of the Model S80B. as discussed under the Caliuration Section.
can centaiinly be used for collection of the air samples. There are several precautions that must be mentioned immediately
relative to the use of bag sample collection. When a bag has been filled with air that has organic vapor in the air sample.
the organic vapor molecules will adsorb onto the inside surface of the bag. This adsorption wiil begin immediately on introduc-
tion of the air into the bag. It will continue 10 progress with time until the vapor molecules adsorb onto the wall of the bag
are in equilibrim with the vapor molecules in the air. This equilibrium depends very strongly on the bag matenal and the chemical
entity of the vapor itseif. The ambient temperature also has some effect.

As mentioned under the Calibration Procedure, when one is preparing a known vapor concentrauion in a bag. the bag
should be analyzed very rapidly after its preparation to ensure proper calibration of the instrument. The technique here 13
to use the standard prepared in this fashion as soon as possible such that the adsorption that has occurred is an absolute minimum
amount. This adsorption becomes a bit more serious problem in using bags for sample collection. The first problem 1s simply
when one is reusing the bag, one has to be sure that the sampie contained in the bag previously has been completely desorbed
from the wall. This, in general. can be checked by using clean air to fill a bag allowing the bag to set for a shont penod of
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time. about | hour. and then analyring the air in the bag. [f on uning the $80 to analyze this air. it shows measureadle organcs.
then the air in the bag should be dumped and new aur 1ntroduced and allowed (o set for the same penod of ume. There wiil
be a reduction of organic vapor on the second go- around. {f it1s sull 100 high. this procedure u repeated unui the bag shows
virtually no organic vapor. The bag can be evacuated and reused.

The other problem associated with adsorption and sample collection is that the sample that s collected in the bag must
be analyzed as soon as possibie after collection if one 1s going to determine quantuatively the amount of organic vapor in
that bag sample. The longer the sample stays in contact with the bag, the greater wiil be the adsorprion of the organic vapors
on the surface of the bag and. therefore. the lower the concentrauon of the organic vapors in the air sample.

If one 15 interested here in oniy doing a qualitative analynis of the orgamic vapors, that is identify what vapors are present
in the air sample. the bag certainiy is a convenient way of taking the sampie. If one 1n addition to getung the qualitative analysis
desires 10 quantitate one or more of the specific organic vapors in the sample, the bag sampie shouid be analyzed within an
hour of taking this sampie. I the bag sampie cannot be anaiyzed this soon. it is recommended that one use the charcoal tube
technique explained in the next section.

There are two considerations o be given relative to the size of the bag and. therefore. the size of the sample taken. The
first consideranion is the amount of sample needed by the laboratory for its analysis. If the anaiysis is to be done by gas
chromatography directly on the air sample. in general only 1 to S mL of sample would be required for the analysis. Therefore.
this does not become 2 major consideration here. [f, however, other analytical techniques were to be used that would require
significantly higher volumes of sample. this should be taken into account.

The other consideration is the sampling ume. The Model $80B sampies at the rate at which the bag attached to the exr
port of the $80B wiil be filled. (f the bag can conveniently hoid 10 liters of air. this means that the sampling ume can b
up 10 20 minutes. (n general, collecuon techniques using the Model S80B are not intended to supply a four or eight hour in-
tegrated sample. They are used simply to heip idenufy the materials contributing to a high concentration and possidly the
analysis of individual toxic organic vapors in that particular air sample. Thus. a 20 minute limitatioa on sampling time shouid
not be too severe. Certainly larger bags could be used on the exit of the S80B. allowing up to several hours of sampling time
should this be desired. The difficulty then becomes that the bags are quite large and physically become difficuit to manipuiate.
It was recommended back in the Calibration Section that perhaps a 10 liter bag would certainly be the convensent bag for
the calibration of the 580B. It would appear (0 be also a convenient bag for collection of the samples. For this purpose. 2
bag that has no adsorbed vapors on the interior surface is evacuated and closed to the atmosphere. Several of these bags couid
be carried in a very smail container. When the Model 5808 is reading high values. and it is impossible 1o determine the source
of the high values, then a bag can be connected to the exit port of the 580B and immediately opened to accept the sampiv
exiting the 580B. The bag is kept connected (o this exit as long as the S80B is giving high readings or until the bag has reached
its volume capacity. At this point. the bag is removed from the exit port of the S80B. immediately closed. ana returned (o
the laboratory for analysis.

6-3 COLLECTION USING CHARCOAL TUBES

A technique very common in industrial hygiene-type analysis is (o use a small charcoal tube as a cotlection device. An
air sampie is pulled through the charcoal tube at a knowa (low rate for = known penod of time. This flow rate and ume
determine the total volume of air or :otal sampie size. The organic vapors in the air are adsorbed on the charcoal in the tube.
These vapors are then desordbed from the charcoal by adding a known volume of desorbing solvent, usually carbon disulfide.
The organics end up in the carboa disuifide. The carbon disuifide is chen injected inco a gas chromatograph using Flame (omzauca
Detection. The individual organic vapors can then be identified and quantitated.

The usual charcoal tubes that are used for this type of work contain two sections. One section has approximately 10
milligrams of charcoal and a dackup section has 50 milligrams. The backup section is analyzed separately from the man sec-
tion to determune if there is organic vapor breakthrough in the main section. These particular size tubes have a recommended
maximum flow in the neighborhood of 250 to 300 mL / min. The exit of the Mode! 530 is at 500 mL / min. The most advan-
tageous way of using a smaller charcoal tube wouid be to split the exit stream and pass it through two parallel charcoal tubes,
This wouid give approximately 250 mL through each tube. For analysis purposes. the charcoal of each tube is removed ané
combined using double the amount of solvent that would be required for a single wube.

The amount of total air that can be passed through charcoal tubes certainly depends on the concentration of organc
vapor in the ar. [t also depends 10 some extent on the particular organic vapor. [n general, a total sample through the smailer
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charcoal tude of 10 liters 1s a reasonably safe number to use. Since the flow 1s spiit exiing the 5808 uning the smaller charcoal
tubes. only 250 mL/ min 13 going through the tube. It would take 40 minutes 10 accumuiate 10 liters passing through each
of the tubes. There are charcoai tubes avalable in the marketplace containing 300 milligrams of charcoal in the front section
and 150 mulligrams of charcoal in the rear section. These tubes have correspondingly larger diameter and can accommodate
higher volumetric throughputs. One of these tubes could be hooked to the exit of the $80B without doing the split. Conceivadly
stnce 1t contains 3 times the amount of charcoal, a safe oeprating total volumetric throughput wouid be approumatety 10
liters. This wouid be a full hour’s operating ume on the Model S80B. Again. it must Se stressed that the $30B when used
in the parucular form. i1s not being used as a personnel sampler to end up with the time wergnced dverage concentranan over
an erght hour period. The intent here is to identify the high les el organics observed on the $308B and (o quantitace tnem foilow-
ing 1denufication to determine the sate working area.
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SECTION V1I

Communication

The $80B provides a senal (s opposed (0 parallel) communication port. There 13 2is0 2 communication cable provie:
for easy link up to a senal printer or R5-232 port of a computer. Logged data mayv be "dumped’’ (sent through the zz:
MuUNICaton part) (o a senal pnater. Many of the $80B parameters may e set by a remote coMputer By useing the senal =
and the $80B communicauon soltware (the software 15 an oputon pan number $30A.9014).

7.1 PRINTER

The 5308 can be insirucied to send all of it's logged data through the senal port 10 a printer (or a dumb termenal). T
580B pninter mode shouid be selected (see section 2.7.4). The serial communication cable shouid then be plugged into the RS.2.
port at the rear of the tnstrument and the other end of the cable plugged 1n10 the senal port of a printer. The 5808 sho..
finally be nstructed to ouiput to the printer (see section 2.7.1).

7.2 COMPUTER

The 5808 provides capabilities for remote operation. Appendix A includes a detailed technical explanauon of the ¢S
printer and computer interface protocol. The information in this appendix is sufficient for custom software (o be deseio=e
for interfacing to the $80B. Thermo Environmental however has deveioped communicauon software which impiem: 3
of the available communicanon capabilities in a ample **menu dnven'’ format. Remote communicaton may also be accom&ﬂ(-:
by using genenc communication software such as CrossTalk. Appendix A will be helpful if this route 1s taken.

NOTE : Generaily the RS-232 port on an {BM PC {(or compatible) is 2 male connector. Since the communication cable pro» ..
ed with the 5808 is aiso maie. 2 “*gender changer’ (a DB-2$ connector which converts from male to female) is needez.

7.3 COMMUNICATION SOFTWARE (OPTIONAL)

There 1s communication software available which will run on an IBM PC or compatible. The software provides the capal .
of obtaining or changing the {30B parameters (alarm setting, response factor, or operating mode to name 2 few). Log;e
data may be stored (o disk or printed to a parallel printer. Coacentrations may be read and displaved on the comuter scraes
There are a few operations which may not be accomplished remotely (for absious reasoas). The lamp may not be charg::
remotely. The lamp and pump may not be turned on from the computer either.

NOTE : The communication software will not work uniess the $80B s attached via the communication cable

7.3.1 HOW TO uv.wE FOR COMMUNICATION SOFT"VARE -~

41. The 580B must be turned on and connected to the computers RS-232 port. The $80B must be in the computer m:z2
(this is the default setting).

#2. The floppy disk should be inserted into the computer. Type S80A (this software was originaily deveioped for the £3( A)
and then hit return. The introduction screen will appear.

#3. The software defauits 1o 2400 baud (as does the 5808). If some other baud rate s desired it must macch the setung on
the $808.

¥4, Afrer selection of the baud rate press return. The main menu will appear.

NOTE : (f the computers screen joes blank and the main menu does not appear then there s a problem with the commun:.a-
tion link. Check 10 be sure thar the communication cable is plugged into the RS-232 port and that the S80B s on.



SECTION VIII
Flow Chant

There are two flow charts which illustrate the structure of the $80B software. The first 15 a *"Quick Start-up’” Mow char
Much of the detail 15 not included in this flow chart in order to diagram the basic structure of the software. The second flos
chart includes extensive detail of each screen and the function of the seven buttons. These flow charts provide an easv metno
for getermining how (0 get at each of the many facilities provided by the $808.

8.1 QUICK START-LP

The Quick Start-up flow chart shows each of the 10p level screens. The screens are ordered according 1o the hierarss:
of the 580B software. The particular button (which advanced the S80B to the next screen 1s shown i1n parenthesis abos e ¢3.°
screen. This flow chart does not illustrate any of the associated screens or operations (see the detailed flow chart for mor.
in depth informauon).

The Quick Start-up flow chart shouid be fully understood before moving on to the more detailed flow chart. The bes:
way (o learn each of the flow charts 1s to have the 580B with You and to follow along venfying each siep.

8.2 DETAILED FLOW CHART

The detaiied flow chart illustrates many of the lower ievel screens as weil as the function of buttons. Screens are showr
1n rectangies with the text wnitten inside. The buttons are shown in elipses (actually a rather flactened elipse) with the buttor
identifier wntten inside. There are a few conventions which need to be explained. The button identifiers have been abbreviated.
For exampie the « / INC button is simply denoted as +. When two buttons need to be pressed simultaneously each idenufie
is shown with a slash between them. For example RESET / + indicates that the RESET and + / INC buttons should be pressec
together. Arrows indicate the direction of flow from one screen to the next.

-1



14 ]

‘e
) »
RAT WD o 108 ASLLLNENNY
ree o 00D r0a « 191.)
e e = mtmvin g - m i oo | o e o meme
10600 731088 )
]
(106 1 su) Lo (00 wensnl
eea - 181.2 rra - 101.2
|-:nua| besind
a/i8an - 2000Aa
«IMCLYS SICLIEE )
130am) N X 4100 2 st
L e gl o
A 3.0 1 CauniCalg) MLINS Lives O conl. m bR
‘atstil® 10 (ad e = N3 Al 1o (m “atitt® 18 (a6
| e I esincs [ terind
81sP. LO6 salA) 10 e BLed6a0l8 wils LaLiing
et o WY Y- 10 (a6 “al3tt- 10 (nd.

| §-2(a%8) ] I t1ezinl
(U NY W 1LY

INd18. o 300008
%o’ o 18 *ulis - 1o (n§
t-sca%00
——
(onfulif fOonnAl
1400 A0

| g Iomes S(ALLOY 16 1ot 80210 8l B(raidinl tm Sun
#00L JCRIERS, 3F Dot LOaP 3 w87 L1D Voah M Aita Oaf
VIt OF QoA ES. @i Une voaf 13 411 MALta 10 84
INA0C WILL Of CHABLES BIPTnBIue 8u Ial T CUNA(RS
SrEARTIal NO0E. (F Tuf CURALNY QredBlint ndlt 1S aln
nol® Tufy SCAMCE Sue WiLL OF EnaMid. OVRRWIN
LAl TALE VILL OC CobdLE8. St BPEARTIRE muSt 1)
SALECYES 10 Vi PARSAL LAY 3(()iOm,

2 Ind 3804°3 Oriaaling Foaanm 140y Mok ML LOninintd I
103 SECoIom. A S81cT SEUAIP)I0n &F EAlN FRARN MR
15 Givih SiLdy.

SPURAT Ine ROO( s WAR MOLO 08 NBAAAL (BnliminAlisa m bin

[T Y 9174 s AUTSMAIIEALLY S00RLE JL008) AAIA AP Pailil (ulisvm

AvfAnking lattasm + V00 Gnl 35L0nd WP 10 FOUR NiNwis3

AL ABR SE00iné o AR BiLL SOUND Sedl ALABA LE9LL 0D SaCLEBtD

'
L}
L}
L

Lane 30in6 SLLACYS 08.0 08 10.0 0V LAR® ISEAIAL sunsid M S
MSreass 10C10a (aRaCLANES A GACAnIL 0 Vol (Ac iSRRI IBN (RY
Chs VBRATION SECIinn sad i 3008 13 (M Jonalte

fase sralt IABI(ATION O ARBunt OF AOEN LEPT 200 Bnla Al0anit
I 1m0 mar ten SCALENS L3I0 188 L0LGIRG 13180ING) BATA

01813, APVLA ENMIAInG Yy BEYINLH 16(AVIGE (BUs.

SIAPLE POELSING Tnd no0L /31088 Juilim BiLt LOGL M

YAMUE a3 Sl AL & 8ANE Amd tiad S08aP) Rad ALVidn

rERAtios 10 Vud A mOML.

4. et ACLENS (SLLURITED LEWEL 08 M0 Su WIS SAC0)0.
MEESD AvsL InalE Sivts Yt Bretatea ACCEVD 90 Mt o
St S80A°S FALILItIES. Lowin aCCE5S LEVILS ASE
PROLAEISINILY atat ACIRICNIVE. #LLE33 LEVIL 2EA0
My Bss0w READING Bed LOLEInG o) Mavg

( (

I XYAL §

Avefaitl o (I3 ]}
AL 10 (.

Ton

aaal uu'-'l

e I (XXl 4]
L_Il.ll: (117 ] |

) tesind}
YIS si.oe |

[ Lo/l
M IRYIAMNT |

(o joanit

Tlollﬁl
p——re— 4 ey
SARLALRLMLARAALY

PALE SPALL <9003

PHOGRAM FLOW SCHEMALLC QUICK START-UP



PRIGRAM HLOW SCHIEMA IO

(omumi(Ate)
‘et o M

+




BILL OF MATERIAL

gl-|- - -
| "
[ ] < ']
RHERLERLHERHORRGE
HERMRH IR I
HEE HBEREAHHBHE
Wl""l mmﬂ-- s)afa
HHHRUHELHEEHEEYE
-muuuuu-"-
HHHEHHHEHEERRBRnE
Mlll.l.l.l.l“ Ilels




a

L X e
01N 0100 00! e\
. CJ

440k 147 L8 30CA NO M
Pin Yo
. M.

QARF rune
PR 000 801

rume sy
PiRsme 010

/,,

e ——— e ——

EXltAna Ut
Pln oies 20

MRxIN IS M8 WO K
(JL R 1]]

L1 V]

CASE BOTTOM
ASSH

Clsaom wooz




COMMON ORGANIC SOLYENTS AND GASES DATA SHEET

CHEMICAL MATERIALS F.W.(G/MOLE) DENSITY(G/ ML) P ) LLPEV)e- TWA(PPM)*°
Acctaidensde 4405 6.738 u 10.2} 100
Acetamiae 9.07 1.159 221 913
Acetic acid 50.05 1.049 116117 10.3° 0
Acetic annvange 102.1 1.10 138-140 983 «
Acetone ‘8.1 0.79 %6 9 69 1000
Acetonutriie 41 0.79 82 12.22 Q9 ceil
acetophenone 120,18 1.03) 202 9.2°
Acetrl bromide 112.96 1.52 78.77 1053
Acerst shionde "8.40 1.104 52 11.02
Acetrlene 6.2 0.90 11.41
Acrolen 5 06 0.8389 € 10.10 a.1
acrvionurile £3.06 0.8004 ™ 10.91 19
Alivi aicohal 8.1 0.85 96-98 9.67 2
Alisl chionide 6.8 0.94 “is 9.9 |
Aniline 931 1.02 184 1.70 <
Anisoie 108.1) 0.9936 154 8.22
Ammonia 17.03 gas 10.15
Arvune 9 gas 0.0
Benzaidelyde 106.12 1.083 178-185 .53
Benzene 5.1 a.58 %0 9.25 o~
. Benzomitnie 103.12 1.010 188 .7
Benzotnflounde 146.1) 1.1886 102 9.68
- Benzyi chlonde 126.6 1.10 177-181 9.14 1
Biophenyi 124.21 0.992 288
Bromine 159.81 3. 1023 b1 K 10.55 0.1
Bromobenzene 157.02 1.49% 156 8.98
1.bromobutene 137.03 1.276 100-04 10.13
2.promobutene 137.03 1.253 9t 9.98
|-bromo-2-chlorethene 143.42 1.7 106-07 10.63
Bromochloromethane 129.39 1.991 &8 10.77
1.bromo-2-flourobenzene 175.01 1.593 150 8.9
Bromoform 252.8 2.9 150-0t 10.47 0.4
| -bromo-2-methyl propane 137.03 1.260 90-92 10.09
2-bromo-2-methyi propane 137.03 1.189 T4 9.89
| -bromopencane 151.08 1.218 130 10.10
1 -promopropane 123.00 1.354 -1 10.18
- <-bromopropene 123.00 1.310 ‘9 10.08 ~
1-bromopropene 120.9¢ 1.413 8-6) 9.30
l-bromaopropene 120.9¢ 1.39¢ 0Tt 3.70
1.-bromothiophene 163.04 1.584 149-151 8.63
M-bromotoluene 171.04 1.4099 183.7 1.41
O-bdromotoluene (71.04 [.43¢ 5860 5879
P-bromotoiuene 171.04 1.431 184 8.67
1,3-butadiene Sa.1 sas 9.07 1000
Butane 58.12 gas 10.63
90.19 342 9.14

° 8P = Boiling Point Degrees Centigrade
s [P = [onizaticn Potential
e ¢ TWA = Time Weighted Average = Parts Per Million
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CHEMICAL MATERIALS F.W.(G/MOLD DENSITY(G/ML) sPreQ LMEV)e* TWAPPM)**

2-butanone Ll 0.81 80 393 *00
{-butene $6.10 0.6213 9 58 -
N-butyl acetate 116.2 0.38 124-26 100t 140
S-butyl acetate 116.2 ’ 0.58 - 9 94 l;o
N-butyl alconol "4 0.81 - 10 04 100
N-butyvl amine "3 0.73 -3 87 .
S-buts| amine RN 0.7) 3} 80 ]
T-butsvi amine 31 0.73 4% 8.64 .
N-dutyi benzene 1J4.21 0.8604 183 8.69

S-butyl benzene 134.21 0.8604 17304 1.68

T-butyl benzene 134.21 0.8669 169 8.68

N-butvraidehvde “3.10 0.3016 7 9.86

N-butynic acid 88.10 0.959 162 10.16

N-butyronitnile 69.10 0.79%4 115-17 11.67

Camptor 182.2 0.99 204 3.76 Smg m
Carbon dioxide +1.01 gas 13.79 000
Carbon Monosule 38.0t gas 14.01 0
Carbon tetrachlonde 153.8 1.59 ” 11.47 10
Chlonne 70.90 gas 11.48 1 cell
Chlorobenzene 112.6 1.10 132 9.07 ~¢
Chioroform 119.4 1.48 60.5-61.5 11.37 Q cetl
| -chloro-2-methyipropane 92.57 .383 68-69 10.66
2<hioro-2-methyipropane 101.64 851 $1-52 10.61

i chloropropane ’8.54 892 46-47 10.52

2<hloroprapane 70.54 . 859 1436 10.78

J-chioropropane 76.53 919 446 10.04

2<chlorothiophene 118.59 1.286 127.29 $.68

M<hlorotoluene 126.58 1.076 160-162 3.8)

O-chlorotoluene 126.58 1.0826 157-159 5.8

P-chlorotoluene 126.58 1.0697 162 8.70

M-cresol 108.1 1.034 203 §.52 £ ceil
O<resol 108.1 1.048 {9t 8.50 £ cell
P~resol 108.1 1.034 02 8.38 S cel!
Crotonaldehyde 70.09 0.85) 104 9.7} 2
Cumene 120.2 0.46 192-154 8.75 50
Cyanogen 52.04 0.9537 13.80

Cyclohexane 84.2 0.81 80.7.81 998 300
Cyciohexane 100.2 0.yo 160-161 10.0 ‘0
Cyclohexanoae 94.1 0.9$ 185 9.13 <0
Cyclohexene 2.1 0.81 1 8.95 300
Cyclo-octatetraene 104.13 0.925 14243 t99

Cyclopentane 70.13 0.7460 N 10.53

Cyciopentanone 84.11] 1.4366 130-131 9.26

Cyclopentene 68.12 0.744 “ 9.0t

Cyciopropane 41.08 gas 9.91

Diborane 27.68 gas 11.00

Diaromethane 42.0 sas 9.0 0.2

* 8P = Boiling Point Degrees Cennigrade
e (P = (onizatioa Potential
***TWA = Time Weighted Average = Parts Per Mill'on
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CHEMICAL MATERIALS F.W.(G/MOLE) DENSITY(G /ML) PG LNEV)*" TWA(PPM)*

Dibromodiflouromethane 209.8) .2y 12.23 11.07
{.2-dibromoethane 187.87 .80 131.32 9 a3
1.Jdibromopropane 201.90 1.937 167 10.07
Dibursiphtniate 278.3 1 04 140 $mg m
M-dichioravenzene 147.01 1.238 17373 312 <
O-dicniorocenzene 147.01 1 Jos 1°9.180 349 “
P-dicnlorocenzene 147.01 1241 =3 394 -‘S
l.1-dichlorethane 99.0 118 L [1.06 {00
{.2-dichlorethane 98.96 1.226 83 (112
1.2-dichioretnylene 970 1.28 46-60 9.66 200
Dichioromethane 84.93 1.328 }9.540 11.35
1.2-dichloropropane 112.99 1.1%6 95-.96 10.87
i.3-dichloropropane 112.99 1.190 120-22 10.85
~.J-dichioropropane 110.97 1.204 94 9.82
N.N<diethvl acetamide 115.18 0.923 182-86 .60
Diethviamine 73 0.7} 5s 8.0t b
Diethyl ether 412 0.7134 14.6 9.5

- N.N<diethyi formamude 101.15 0.908 17677 .89
Diethvt ketone 14.1) Q.414 102 9.32
diethyl suifide 90.19 437 8.43
Diethvi sulfite 138.19 1.383 158-60 9.68
Dihydropyran 84.12 0.922 16 3.34 ~/
Diisopropylamine 101.2 0.72 84 T3 <
1.1-dimethoxyethane 90.12 0.863 64 9.65
N.Ndimethyl! acetamide 87.12 0.937 164.5-66 8.5 10
Dimethyt amine 45.1 0.68 8.24 10
N, Ndimethy! aniline 122.2 0.96 193-94 7.13
2.o-dimethyi butane 86.18 0.649 0 10.06 ,
3.3-dimeths! Dutane 86.18 0.662 50 10.02
1.1dimethy! Dutanone 100.16 0.80! 106 9.17
N Ndimethyl formamade 73.09 0.9448 153 912 10
Dimethiyl sulfide 63.13 0.846 3} 3 5.69
pP-dioxane 88.1 1.03 100-102 9.13 100
Dipropvi amine 101.19 0.718 105-110 "84
Durene 134.12 \R ) 80-82 8.0}
Epschioronvdnn 92.5 1.18 s ¢
Ethane 30.07 gas 11.65

L Ethanethiol 62.1) 0.8)18 s 329
= Ethvl acetate 8.1 J.90 6.8 10.11 -

Ethvi aicohol 4.1 0.30 8 10.48 1000
Ethyl amine 45.1 0.69 19-20 8.36 10
Ethyl benzene 106.2 0.8” 136 8.76 100
Ethyl bromide 109.0 |.48 730 10.29 200
Echyl dbutyl ketone 114.2 0.82 14649 9.02 ‘0
Ethyl chioride 64.52 0.9214 10.98 1000
Ethyt disuifide 122.25 0.993 153 8.27
Echylene dibromide 187.9 2.17 131132 10.52 0
Ethylene dichloride 99.0 1.26 1 11.32 ‘0

* B8P = Boiling Point Degrees Centigrade
s 1P = lomuzation Potentual
***TWA = Time Weighted Average = Parts Per Million



CHEMICAL MATERIALS

Ethvi etner

Ethyl formate
Ethvi 10dide

Ethyl isotmocyanate
E:Avi metnvi suifide
Ethsl nutrate
E:hvi propionate
Ethvi thiocvanate
Ethynvibenzene
Flourine
Flourovtenzene
O-tlourophenol
M-rlourotoluene
O-Nourotoiuene
P-Mourotoluene
Formaidehyde
Formamude
Formic acid
=-furaldehvde
Furan

Heptane
<-heptanone
Hexane

| -hexane

Hexone

Hydrogen
Hvdrogen bromide
Hydrogen chionde
Hydrogen cyanmde
Hyvdrogen flounde
Hydrogen iodide
Hvdrogen selenide
Hyvdrogen sulfide
Hydrogen tellunde
lodine
lodobenzene

| -1odobutene
2-1o0dodutene
1-10d0-2-methvipronane

| 1odopentane
|-iodopropane
2-iodopropane
Q-iodotoiuene
M-iadotoluene
P-iodotoiuene
[soamyt acetate
{soamyl aicohol

F.W.(G/ MOLE)

.y
.
155.98
87 15
“5.16
ot
102.1]
1714
102.13
17.99
96.10
112.10
110.13
110.13
110.13
30.03
45.04
46.02
96.09
68.07
100.2
114.18
86.2
84.16
100.2
017
80.92
6.4
27.03
20.01
127.93
80.98
J4.08
129.6)

53.81

204.02
184.02
184.02
184.02

198.08
169.99
169.99
218.04
218.04
218.04
130.2
882

« 8p = Boiling Point Degrees Cenuigrade

s P = [omzation Potential
***TWA = Time Weighted Average = Parts Per Million

DENSITY(G /ML)

0.73
0.92
1.950
1.00}3
0.842
0.90
0.391
1.007
0.9300
gas -
1.024
1.256
0.997
1.004
1.001
1.083
11334
1.220
1.160
0.9371
0.68
0.8063
0.66
0.673
0.80
gas
gas
sas
0.687
gas
sas
gas
gas
gas
93
.8384
617
. 4991
.499

—_ e = =

517
1.743
1.703
1.713
1.69¢

0.53
0.51

E4

14244

83
172.74
178
171447
185

.10
100-10t
182

98
149-50
68-69

188
110-31
i19-120
120-21

154-45

101-02

88-50
M

2115
142
130.1

[LNEY)e~

9 ¢9
10 61
)
314
b

TN

{0 00
v 89
$82
15.70
920
3.9
892
8.92
.79
10.87
10.23
11.08
%2
3.89
10.08
313
10.18
9.46
9.53
18.43
11.62
13.74
13.91
1877
10.38
988
9.8
9.1e
928
373
32
309
918
902
919
d 26
vy IT
862
3.61
1.50
9.94
10.42

TWA(PPM)*ee

«0
100

0.1

210

‘00

& cell
10

0.08
20 cett

Q.1 cetl



CHEMICAL MATERIALS

[sobutyl amune
[sodutyt formate
[sooutvraidenyde
[sobutvric 2acid
[soctane

[sopentane

lsaprene

[sopropvi acetate
{sopropyi aiconol
lsopropyt amine
[sopropyi benzene
{soprogyvl ether
[sovaieraidehyde
2.1-luudine
1.4-lutidine
1.6-lutidine

Mataic anhvdnde
\Mesitviene

Mesityl ouide
Methane
Methanethiol
Nemethyl acetamide
Methyl acetate
Methyt acrylate
Methyl amune
Methyl dbromide
2-methyi-i-butane
J-methyi-1-butane
J-methyi-2-butane
Methyl butyl ketone
Methyl butyrate
Methyl chlonde
Metnyl cyciohexane
Methy! disuifide
Methyl ethyl ketone
Methyl formate
2.methyl (uran
Methyl iodide
Methyl sooutyl ketoae
Methvl isodutyrate
Methyl 1s0propyl ketone
Methy! isothiocyanate
Methyi methacrylate
[-methyl napehalene
2-methyl napthaiene
1-methyl peatane
J-methyl pentans
Methyi propronate

* Bp = Boiling Point Degrees Centigrade
*e [P = [onizacion Potential
***TWA = Time Weighted Average = Parts Per Million

F.W.G/MOLED

7314
102.13
2.
1"t
114.2
114.23
68.12
102.1
60.1
9.1
120.2
102.2
36.13
10713
10715
10718
9.1
120.19
98.14
16.04
4.11
*1.10
14.08
86.1
31.06
9.0
10.16
"0.14
0.14
100.6
102.13
$0.5
.19
94.20
*2.10
60.1
12.10
142.0
100.2
102.13
86.12
.12
100.1
142.20
142.20
86.18
85.18
.11

DENSITY(G / ML)

0.724
0.383
0.794
0.9%0
0.70
0.692
0.681
0.87
Q.79
0.69
0.16
1.37
0.785
0.945
0.927
9.9292
0.9
0.8637
0.8592
f£4)
0.9¢
0.937
0.91719
0.96

0.650
0.627
0.64)
0.8}

0.39¢

0.770
1.046
0.803
.34
0.827
.2
0.80
0.891
0.803

0.94

{.001
1,000
0.9
0.664
0.913

P Q)

64-71
98.4
63
15)-54
98-.99
Jo
34
83

13-34
152-54
459
90
16263
159
14348

162-64
129

104-03
1.8
30

4

3
20

127
102-103

10t
109
80
J4
63-66
d1-43
117-18
90
9499
17.39
100
240-243
241-242
62
64
79

LINEV)ee

8.70
10.46
9.74
10.02
179
10.32
8.48
3.99
10.16
872
.78
9.20
9.7t
8.4
5.8
1.3
.
.90
9.08
12.98
9.44
$.90
10.27
9.9
$.97
10.53
9.12
9.51
1.67
9.34
10.07
11.28
9.8
8.46
9.53
10.815
8.39
9.94
9.30
9.98
9.32
9.28
9.9
7.96
7.96
10.12
10.08
10.15

TWAPPM)

ML

‘0
400



CHEMICAL MATERIALS

Methvi propyi ketone
--methvl sivrene
Monomethyl aniline
Monomethyl hydrazmne
Morphoiine
“ephthaiene

e oxde
P-nitroansiine
“itrobenzene
J.mitrodiphenyl
P.mitrochiorodenzene
Nitrogen dioude
Nuroethane
Niromethane
|-nitropropane
2-auropropane

N\ -aitrosodimethyviamine
Nrotoluene

Oxvgen

Ozone

Pentaborane

Pentane
l.4-pentanedione

| -pentene

Phenetol

Phenol

Phenvi hydranne
Phenyl isocvanate
Phenyl isothiocyanate
Phosgene

Phosphine
Phosphorous pentachlonide
Phosphorous trichlonde
2-picoline

J-picoline

4-picoline

Propane
{-propanethiol
Propiolactone
Propionic acid
Propionaidehyde
Propionitrile
N-propyi acetate
Propyl aicohol
Propyl amine

Propyl benzene
Propyilene

Propyiene oxide

F.W.(G/MOLE)

38.13
145.4
107.16

4.1

871

931.7
162.2
1381
123.1
199.2
157.6

46.01

N

61.0
9.1
9.1
=31
1371

J1.9988
48.00
63.17
Tl

"0.13
70.13
122,16
94.1
108.!
1e.12
135.18
9.9
.0
08.2
1373
93.12
93.12
93.12
“.09
76.16
72.06

74.08

5s.08

§5.08
102.1

60.10

9.1
120.20

42.08

i8.08

R : } = Boiling Point Degrees Centigrade

- 1P = [onizanoa Potentisl
***TWA = Time Weighted Average = Pants Per Million

DENSITY(G/ ML)

9.9309
1.064
0.989
0.87
.01
1.16
1.0l

1.52
1.448
1.38
1.1¥
0.99
0.98
1.00
1.16
gas

0.61
0.62638
0.6429
0.650)
0.967
1.07

11
1.0887
1.1288

gas
1.6
1.57
0.9%0
0.961)
0.9571

0.841
1.146
0.99316
0.8071
0.7118
0.854
0.504
0.719
0.862

0.339

E$

0-21t

12
100.3-101
131-32
120
153
25-238

38
140.4

29.9-30.1

169-70
182
23841
162-63
21

L]
128-29
(E°)
148

67-68
162
141

LINEV)*~

9.39
10.07

.88
s.12
925

$.92

9.96
9.73
10.81
11.08
10.38
10.71
9.07
11.63
12.08
12.08
10.40
10.35
5.87
9.50
$.13
1.50
7.36
.7
8.592
11.77

0.7
10.5
9.02
9.02
9.04
11.07
9.20
9.70
10.24
9.98
11.84
10.04
10.20
8.78
.72
8.73
10.22

TWAPPM)*=-

0
10

(0]
10

lOmg m

100
100
s

b

-

-

Q4dmg m
0.
| mg:m



CHEMICAL MATIRIALS F.WUG/ MOLE) DENSITY(G / ML) SPC) LLIEV)ee TWAMPPM

Propyi ether 102.17 0.7380 £8-90 *n

Propyl (ormate 38.10 0.901 10.54

Pyrene 01 gat T a4l

Pvtidine ™1 .98 i1s 932 ¢
Pyrroie 6709 0.9691 1 ) ’
Stvrene (04 14 9.90%9 14%-146 347

Styvrene auge 120.2 1.0%4 194 9 04
Tetracnloroetnyiene 163.9 .63 121 932 100
Tetranvdrofuran 10 0.589? 67 9 ta

Tetrahvdropyran 36.13 0.3814 18 9.6

Thiophene 84.) 1.5 84 $.36

Toluene 93,13 0.366 Lt 1.4

Q-toluidine 10°.2 1.0t 1 99200 T 4 <
Trichloroethene 131,40 1.4649 [ ¥4 9.45

Triethylamine 101.19 {.069 88.18 T.50

Toamethyl amine 9.1 0.636 J4 7.82

l.2.4nmethyl pentane 14 23 0.691 98-99 9.8

Tripropyl amune 143.27 0.783 {55-58 7.2

Valeraidehvde 34.13 0.8093 103 9.82

Valetic acid 102.13 a4.919 i3 10.12

Viavl scetate (88 ] Q.94 72.13 9.19 i0
Viavl dromide 106.96 1.517 L6 9.80 Y
Vinvt chionde - 62.5 gas 10.00 1
Water i8.016 1.00 100 12.59

M-cylene 106.16 0.5634 138-39 .36 100
Q-xylene 104.16 0.4480¢ 14349 8.56 100
P-xylene 104.16 0.8614 138 3.48 100

« 3p = Boiling Poiat Degrees Centigrade
e 1P ~ lonization Potenual
***TWA = Time Weighted Average = Parts Per Million
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MODEL 530A
Diludon Probe Operation

1. Genersl

The dilution probe is constructed of stainless steel and Teflon. with a charcoal filter mounted on the dilution nlet. Tt
purpose of the charcoal filter 's to provide hydrocarbon free air (0 the probe assembly 50 that tne dilution of the incomur.
sample 15 not affected by the dilution air. The charcoal filter should be changed every 3 months to insure proper aperatior
ehiminaung the prodtem of hvdrocarbons breakthrough. [t is easy to evaluate the performance of the charcoai. by chailenqin
the Model S80A with hydrocarbon free air, then introducing a standard through the charcoal filter. with the iniet of the prod
plugged. [f there 15 break through, through the charcoal (ilter. a reading other than zero will be observed on the readou:

Another impartant past of the dilution probe is the 10 micron filter that s placed in the inlet of the probe assembiy
The flow through this may reduce with time, by dirt that is collected on the inlet filter. This filter should be changed on :
reguiar basis. depending upon the operator’s experience and the enviroament tn which he i3 working.

[t is imporant to realize that the charcoal filter is nat a totally efficient device. [t does not adsorh ethane and methane.
thus passing these matenials. This does not cause a problem with the S80A, however, because the photo 1omzation detector
does not respond to ethane and methane.

2. Technical Considerstion

NEED FOR DILUTION — The Model S80A dilution system was deveioped 10 increase the dynamic range of the Model
S80A. As the iastrument was manufacturered, it had a wockable range of 0 ta 2,000 ppm. Above this upper limut. the detector
is found to be non-linegr. In the case of the new S80A., it will lock aut. To meet the requirements of {ugitive emission measurements
as defined in EPA Method 21, there is the need (0 make measurements abave the 2,000 ppm level. Ta accomplish this using
a detector system that is limited by linearity, a dilution probe was developed. This probe provides 2 nomuinai 10 o ! dilution
ratio, increasing the dynamic range of the Model S80A from 2.000 to 20,000 ppm.

3. Calibratioa of the Dilutioa Probe

The dilution prode is not factory calibrated. [t has been tested and evaluated to venify proper performancs. [t is the respoa-
sibility of the operator to properly calibrate che dilution probe. The following 1s a simple procedure faor this activity:

Customer Calibration Procedure

1. The performance of the $80A or $80B should have previously been venfied and calibrated.

Dy
-

Place the S80A or 580B in close proximity to a standard with the appropriate calibration range. For exampie. if the
instrument is to be used in a $,000 ppm sampling range. then a standard of that concentratuon should be seiected.

3. Connect the dilution probe making sure that the charcoal filter and the 10 micron filter are in place to the front of
the S30A or S80B.

4. Challenge the instrument with the new standard gas and adjust the micro metering valve until a tenth of the reading
is seen oD the intrument readout.

5. As in the example of the 3,000 ppm standard, 500 ppm shouid be seen on the readout.



6. This s all thar is requared to calibrate the S80A or $808B.

NOTE: [tis imporant that both zero and span of the S80A have been property verified prior ta initating this pro-
cedure. {t13 very simple after using the dilution probe. (0 remove 1t and recheck the performance of the instrumer

on your low concentrator standard.

[t should be nated that due 1o the environment that you are operating in. there mav be a change in the back pressure
of the charcoal filter and the 10 micron fiiter. Any changes in these over a penod of time wiil cause a2 <hange in the
spitt rano of the dilution prooe. Therefore. it 1s importane to calibrate the dilution probe as regularly as vou calibrae:

the $S80A or *80B.
REPLACEMENT PARTS

I. Inlet Probe Assy. $80A 6016
2. Charcoal Filter 1150-0018
). Inlet Filter 10 Micron 31500017

F-2
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APPENDIX A
Commusaication

A-1 l[ntroduction

The $80B is capable of communicating over an RS-232 link with any penpheral device which adheres 1o the comm
11on protocol outhned in this document. The 808 will communicate with a peripheral device in one of 1wo modes.
in tne PRINTER mode the 808 responds to commands {rom 1ts keypad and Jan be commanded (0 send characters ¢
RS-232 port to a penpheral device. (n the COMPUTER mode :he S80B responds to commands from a peripnerat com
and <an be commanded to send and recerve data and 10 perform other tasks. Regardless of the mode used. the $308
and expects to receive data in the following format:

No Panty
| Scart Bit
8 Data Bits

| Stop Bit
Baud Rate = (50, 100. 600. 1200, 2400. 4300 or 9600

The Baud Rate may be selected from the S80B keypad (see section 2.7)

A-2 PRINTER MODE Interface -

In che PRINTER mode the 580B can be instructed to send its log data out the RS-232 port 10 2 penpheral device
as a pninter.

The $80B can be manuaily instructed from its keypad to outpur its log data. [a this case the S80B sends all the iog
points it has acquired thus far. The log data is saved in S80B memory and will NOT be automatcally erased upon ou
While in the PRINTER mode. the 5808 log data file must be erased (reset) from the keypad. An example of a iog data o
is shown on page A- |7. Notice that the 580B also sends header information » hich includes the following parameters: i1
ment number, user [D. and mode of operation. The date at the top of the header correspoads to the ume when the fir:
data point was taken with the parameters set as shown in the header. [f anv of the parameters are changed and ther
log data points are acquired. the S80B will send an updated header before it sends the new data ponts. [t 15 aiso 1mpo
t0 aote that every log data point s time stamped (o show when it was stored.

HARDWARE INTERFACE. PRINTER MODE

5808 PERIPHERAL

TxD (B) ) RxD ~
CTS (E) ( {or *‘printer readyv’’)

GND (A) GND

The connections shown above are required before the $30B can successfully send 1ts log data 1o the penpherai. An ex
pie of a cable used for PRINTER MODE communication is shown below:

SAMPLE CABLE, 5808 TO HP THINKJET PRINTER

5808 PRINTER

TxD (B) ) RxD (3)
CTS (E) ( DTR (20)
GND (A) (1)

GND () GND (M

Thinkjet connector « TRW /CINCH DB-25P plug connector

A-l



Please remember that the 3508 must be pisced into the PRINTER mode prior 1o output of log data (o 3 printer. Thx
13 done from the 5808 keypad (refer to S80B Techrucai Manuai for key sequence).

HARDW ARE HANDSHAKING, PRINTER MODE

The $80B wll send log data out the port to a penpheral device as long as its CTS line 1s asserted (« V). ([ the peripherzi
has temporarily fallen behind. and consequently clears its DTR line (-V). the $80B wiil stop transmutting data. It wil resume
transmitting as soon as che peripheral re-asserts (+ V) its DTR line.

A-J COMPUTER MODE Interface

tn the COMPUTER mode the $30B wiil respond to commands sent by 2 peripheral computer. The $80B wiil respone
to 1 tvpes of commands: DO. GET. and SET commands.

An exampie of 2 DO command is **DO RESET LOG (ret)" in which the S80B is instructed to reset its log which. i
effect. clears ail previously stored log data powncs.

A GET command such as ““GET ALARM (ret)"" allows the peripheral 1o change a specified parameter 1n the $80B +o
2 value provided by the peripheral.

A combinauon of DO, SET. and GET commands allow the operator at the peripheral to perform a vanety of (unctioas
needed to prepare 2 580B for acquiring data.

The 5808 can also be operated under ‘‘computer control’’. For example. the $80B can be commanded to acquire readines
at specified intervals and then store the readings 1n 2 log data file. The 580B can subsequently be commanded (0 send its loe
data to a pninter. a file or the screen of the peripheral computer. This can ail be accomplished through commands issued v,
the penpheral computer. So. effecuvely the $308 is under **computer control™.

HARDWARE INTERFACE. COMPUTER MODE

5808 COMPUTER
TxD (B YR xD
RxD (O ¢ TxD
CTs (E) ( DTR

' DSR
GND (A) GND

— _CTs

! RTS

The connections shown above are required before the peripheral computer can successfully communicate with the $808.
ln addition. the 580B must be piaced inta COMPUTER mode. This is done from the $80B kevpad (refer to 580B Technical
Manual for key seqrence).

A-2



s -'-.’. }

An exampie of & cabie vsad for COMPUTER MODE commumcation 11 shown belgw-
SAMPLE CABLE. 5308 TO IBM PC
5808 COMPUTER
TxDBY _________ )R xD (B
RxDIOY (T xD (2

CTs BY(e—____ _DTR (20
! DSR (6}

GND (A) —______GND (0
: GND (1)

_ CTS (N
' RTS (4)

{f the peripheral’s DTR line 1s asserted (+ V). the S80B will look for and then respond to peripheral commands. As i
as DTR remains tugh. the $808 will NOT perform functioas such as caunung, updaung the display, stonng log data. ¢
If DTR is asserted. the $808B will display the rfoilowing message:

“COMPUTER LINK"™
“WAITING FOR COMM™

The $80B mus: be allowed 100ms between the time the pentpheral aserts DTR and the time it sends the <808 its first n?g 2

1f the 5808 is busy communicatuing the dispiay will read:

“COMPUTER LINK™
“COMMUNICATING™

When DTR is low (-V). the 5808 will return to its normal mode of operation where it counts. updates the displas . :
and wiil NOT respond to penpherai commands.

XON/XOFF HANDSHAKING. COMPUTER MODE

{f the S808 is transmutting log data and detects that an XOFF has been received. it will stop transmucting. The $808 .«
not resume transmussion untl the penpheral device sends XON. The S80B wiil respond 1o XON and XOFF characters or
if it 18 NOT communicating with the computer (i.e.. if S80B CTS is NOT asserted).

{t is important to note that if the $80B receives an XOFF it will stop transmutting and will simply wait for the per -
to send XON. it will not acquire data, updaate the display or perform other functions. The $80B is essenually *'lockeq::
untyl 1t receives XON. For this reason. it would be gocd programming practice 10 send out an XON to the 5808 pricr
$308B / peripheral communicauoa and afterwards also. Consequently. if an XOFF character 1s sent to the $80B inadverte=:!
the $80B wiil not be locked up indefinitely.

PERIPHERAL/3580B COMMAND MESSAGES

A command message is 2 ring of upper-case ASCII characters terminated by an ASCII carmage return. The carnag
return may immediately {oliow the command or a space may separate the command and the carriage rewurn as shown in the
exampie delow. The command messages which the S80B will accept from the peripheral are listed in TABLE | (see page 8-9)
The $80B will accept the messages as shown in TABLE | or the command portion of the message can be abbreviated as (ollows

**S R F 01.00 (ret)'" instead of
“SET RESPONSE FACTOR 01.00 (ret)'’



Please note that the abbreviation must contain the first letter of each and every word of the command. There are some
additional guidelines (or abbreviating the SET OPERATING MODE commands. Please see the st of vaud abbreviations
for these commands on page 8.

(f the abbreviated version of a2 command is sent. an ASCII blank must separate each letter of the command and mus.
separate the command (rom the data. Note that the command message will contain data onlyf a SET commanad 15 being serw

[f the speiled-out version of 2 command is sent. an ASCI] blank must separate each word > :ne command and mus
separate the command from the data.

Every SET command message contains a data value. The data sent as part of 2 SET commanz must conform to :ne far-
mats described in TABLE 1. [t 15 important to note that the 5808 does NOT perform error<he:xing on data sent as par
of a SET command. It 1s up to the user to insure that the data vaiue 1s ““reasonable’” and formar:ad as shown in TABLE 1.

The following are examples of valid command messages:

“SET ACCESS LEVEL J (re)”
or **S A L3 (ren)”

“SET REAL TIME 0215786 1723 (rev)"”
or “SRTO02/1% 861723 (ret)”

$80B . PERIPHERAL RESPONSE MESSAGES

A response message is 2 string of upper~<ase ASCI! characters terminated by an ASCII carnage return. The response
messages which the S80B wiil send to the peripheral are listed in TABLE 1. The messages which the $80B sends in response
to a GET command coatain data formarted as shown. The notes which follow TABLE | descnbe the GET command response

messages in more dewail.
SOFTWARE HANDSHAKING, COMPUTER MODE

Every command message must be preceded by the **WAKE LP/PROCEED" sequence. This sequence begins when the
peripheral sends a WAKE UP (**?**) character to the S80B. The S80B must respond with a PROCEED (***"") character before
the computer can send 2 command message. [n the discussion to follow, the WAKE UP/ PROCEED sequence wiil be referrce
1o as (WAKE UP/PROCEED).

The peripheral sends command messages to the S80B an entire line at a time. When the $80B receives the command line
it will echo the line back to the penpheral. The peripheral will examine the echo to determine if the $30B recerved the commana
correctly. If the echo was correct, the peripheral will signal the 580B with the PROCEED character. The 580B wiil then per-
form the task specified by the command message. [a the discussion ahead. the command message and echo sequence wiil ve
referred (0 as (COMMAND/ECHO/PROCEED).

The software handshaking sequences for each of the 3 types of commands are given below:
DO COMMANDS

The handshake sequence for a DO command is as follows:

1. (WAKE UP/PROCEED)

2. (COMMANDS/ECHO/PROCEED)

). 5808 performs sk

4. 5808 sends PROCEED or ERR

If the S80B was able 10 successfully compiete the task it will send a PROCEED character 1n step 4. otherwise it will send
the error message (“ERR"™).

A4
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GET COMMANDS

The handshake sequence below applies to all of the GET commands with the exception of GET LOG DATA ang C
CONTINUED LOG:

(WAKE UP/PROCEED)
(COMMAND/ECHO/PRODEED)
€808 sends data message
Peripheral echos data messade
$80B sends PROCEED or ERR

YA b e § )

The message sent by the $80B :n response to 3 GET command are shown s TABLE |. When the peripneral re:s

:he message containing the data it echos the entire message back to the $80B. [ the echo is correct the $H0B will seno
PROCEED character so that the peripheral knows it received the data correctly. {f the echo is not correct. the <808 wul .

“ERR™.

The GET LOG DATA and GET CONTINUED LOG commands differ from the other GET commands in that (he ¢
sends an indefinite number of data vaiues. The handshake sequence far these commands is as (ollows:

(WAKE UP/PROCEED)

!.

2. (COMMAND/ECHO/PROCEED)

J. 5808 sends a log data point message

4. Il message = “EQT™ (end of transmission) then DONE. otherwise go ona 10 step §.

¢. Peripheral echos entire message

6. $80B sends PROCEED or ERR ~
7. Peripheral sends PROCEED

8. Gotogtep 3

In step 4. the S80B sends “EOT™" if it has sent all the log data points available. If some time later the peripheral se
~GET CONTINUED LOG (ret)'" the $80B will send any additional data points it may have acquired suinee the GET L.
DATA command. [n step 6. the S80B will send PROCEED if the peripheral echoed the message correctiy in step 5. The &8
will also increment its dats buifer pounter. If however, the peripheral did NOT correctly echo the message in itep $. the 6
»ill send “ERR" in step 6 and wiil NOT increment its data duffer pointer. This means that the next ume :arough sies
the S80B wiil send the same data pownt again. {n either case. the penpheral must send a PROCEED in ste> °.

SET COMMANDS

The handshaking sequence for 2 SET command is as (ollows:
(WAKE UP/PROCEED)
(COMMAND /ECHO/ PROCEED)

<80B sets parameter 10 value
580B sends PROCEED or ERR

b bs I e

In step 3 the $80B sets the parameter specified by the command to the value provided by the peripheral 1n the commar
message. The data value sent in the SET command message must be formatted as shown in TABLE [. If the $80B 15 az
to successfully set the parameter it will send the PROCEED character, otherwise it will send ""ERR™.

NOTE

The flowcharts shown in figures |4 (see pages 8-13 - 8-16) are included to further explain the software handshaking s
quences required for successful communication between the peripheral and the $80B.



PERIPHERAL COMMAND

co

Lo
0o

CET

GET
GET
GET
CET
GET
CET
GET
GET
CET
GET
GET
GET
GET
GET
GET

COMMANDS

END COMMUNICATIONSIren
RESET LOG (ret

COMMANDS

ACCESS LEVEL (ren)

ALARM SETTING (ret}
CONTINUED LOG (ret)
INSTRUMENT NUMBER (ret}
LOCATION CQDE (cet)

LOG DATA (ret)
QPERATING MODE (ret)
MAX READING (ret)
RATEMETER READING (ren)
REAL TIME (rev

USER [D (ret)

RESPONSE FACTOR (ret)
SPAN CONCENTRATION (ret)
VERSION NUMBER (ret)
LOGGING INTERVAL (ret)

SET COMMANDS

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

ACCESS LEVEL [ (ren)
ALARM SETTING (I (rer)

INSTRUMENT NUMBER ({II{] (ret)

LOCATION CODE (Il (ret)

OPERATING MODE ASCI! (50) (rev)

REAL TIME I1/11/1L. (M1 (zev)
LSER D UL (ret)
RESPONSE FACTOR 1.1 (ret)

SPAN CONCENTRATION [I1f (ret)

LOGGING INTERVAL [:II (ren)

TABLE 1

Message Formats

5308 RESPONSE

' (ret)
‘ (ret)

ACCESS LEVEL | (ret)

ALARM SETTING [III (cet)

(see notes which follow)

INSTRUMENT ¢ [ (ret)
LOCATION CODE (L] (rev

(see notes which follow)

OPERATING MODE: ASCI! (50) (rer)
LAST MAX VALUE Il ASCII (8) (ret)
LAST CONC VALUE [ ASCII (8) (ret)
REAL TIME CLOCK [I/11/11 I (ret)
USER [.D. # (ITULLLL (ret)

RESPONSE FACTOR I1.11 (rer)

SPAN CONCENTRATION IIII (ret)
$80B VERSION 1.0 (ret)

[:A1 (ret

! (ret)
! {ret)
! (ret)
! (ret)
! (ret)
* (ret}
' (fpn
! (ret)
! (ret)
! (ret)

NOTES ON TABLE !

The peripheral will receive data back from the $80B in response to a GET command oanly. The $80B response (o a DO
or SET command is the PROCEED (™!*) character. This is because the S80B does not actuaily return data but signals tne
peripheral with the PROCEED character if it was able to perform the task requested. If for some reason the 808 is unable
to perform the task it will send an error message “‘ERR" rather than PROCEED.

A$



The data vaiues sent by the peripheral as part of a SET command message and the data received by ihe penphenal ;
response 10 3 GET command must be {armatted a3 shown in TABLE 1. The data (ormat codes used in TABLE | are descnte

beiow:

[ a single digie

i 1§ an integer ““stnng’’. the aumber of
["s shown indicates the iength of the
sining. Note: the sinng " MUST be

the length specified. use leading
zeros If necessary.

ASCIL (n) an ASCII stning with a maxumum of
n characters

Several of the command messages listed in TABLE | require additional explanation. These comments are listed accordin
to the command name:

DO RESET LOG
This command instructs the S30B to clear uts log data file. All log data values acquired previously wiil be erased.
GET CONTINUED LOG -

This cammand instructs the 5808 to send aay log data points acquired since the last GET LOG DATA command. Th
format of the S80B response will be the same as the response 10 the GET LOG DATA command. A sample GET LOG DAT.
response is shown on page E-i7.

GET LOG DATA

This command instructs the $80B to send all of its log data points. A sample GET LOG DATA response is shown ¢
page 1. The log data file 1s saved in S80B memory and is NOT automatically erased upon output. The loyg data file ma
be erased (reset) with the DO RESET LOG command.
GET OPERATING MODE

The $80B responds to a GET OPERATING MODE command by sending a string ~“MODE: '*. followed by an ASCI
string which descnbes the current 5808 mode of operation. The S80B responses 10 the GET OPERATING MODE commanc

are histed below:

OPERATING MODE: CONCENTRATION METER NORMAL
OPERATING MODE: CONCENTRATION METER MAX HOLD

GET MAX READING

The 5808 responds to a GET MAX READING command by sending the max value as shown in TABLE 1. After the
380D sends the max reading it resets the max value to 0.

GET REAL TIME
The $80B will return its real time as an ASCII string in the following format: **05/29/86 1422°°
SET ACCESS LEVEL

The access level must be an integer in the range 0 to 3

A-7



SET INSTRUMENT NUMBER

The instrument number is 3 stnng of 6 integers. If the instrument numoer = 2 then the number must be representeq
000002 (i.e. leading zeros must fill in excess spaces). An example of 2 vahd SET INSTRUMENT NUMBER command i1s SE

(INSTRUMENT NUMBER 000002 (ret)’".

SET LOCATION CODE

The location code 15 a string of & integers. [f the location code = 133 then the correct SET LOCATION CODE :ammar
is “SET LOCATION CODE 000234 (ret)’". (Leading zeros must fill excess spaces.) i

SET OPERATING MODE

As shown in TABLE 1. the command SET OPERATING MODE must be followed by an ASCII string which describe
the mode. The list of valid SET OPERATING MODE commands along wih valid abbreviations are listed bejow:

SET OPERATING MODE CONCENTRATION (ret)
SO MC (ret)

SET OPERATING MODE MAX HOLD (ret)
SO MMH (ret)

SET REAL TIME
The format (or setting the real time s as follows:

(st

t eeeeseresnesennennn minutes (max =59
hours (max=23)

..................................

For example: SET REAL TIME 02/15/86 1723 (ret)
This instructs the 808 to set its real time clock to February 15, 1986 5:23 p.m.

SET USER (D

The user (D is a string of 9 integers. To set user [D = 66. use the following command “SET USER {D 000000066 (ret)”
(leading zeros must fill in excess spaces).

A-$
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i80B VER. 1.1
a7/11/88 1508

INSTRUMENT # 580000
USER 1.D. # 0143569373

OPERATING MODE: CONC. METER. MAX HOLD

0T 1l 88
0™ 11-88
Q™ 11.38
07.11.88
07 11 88
07 11 88
Q7 11 88
07-11 88
07. 11788
071188
071188

071.11/88 1509

INSTRUMENT # 530000
USER 1.D. # 01456393173
OPERATING MODE: CONC. METER

071188
07/11/88
07.11/88
0711788
Q71188
071188

o7 11/88 1510

INSTRUMENT # $80000
USER 1.D. s 014569373

1508
1508
1508
1508
1508
1508
1509
1509
1509
1509
1509

1509
1509
1509
1509
1509
1509

LoC.
000000
000001
000002
000003
000004
00000¢
000006
000007
000008
000009
000010

LOC.
000011
000012
000013
Q00014
00QuL s
000016

PPM STATLUS
0012
0047
0000
0030
0021
0010
0061
0046
0004
0104 ALARM
0076

PPM  STATLS

00s2
0001

-

0101 ALARM

OPERATING MODE: CONC. METZR. MAX HOLD

07/11/88
07/11/88
07/11/88
07/11/838

1510
1510
1510
1510

LoC.
000017
000018
000019
000020

PPM STATLS
0012
0023
0108 ALARM
0084

FIGURE §

DATA LOG OQUTPUT
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BILL OF MATERIALS THERMO ENVIRONMENTAL INSTRUMENTS

5805-6008 PAGE
QUAN. PART NUMBER DESG. DESCRIPTION
. 10391 Ci CAPACITOR.JIPF,
2
1 0160-0059 cs CAPACITOR..OILF.
3 0160-0060 C3 CAPACITOR.10UF.
C13
C16
: 10390 cit CAPACITOR. 2.2UF
cn
! 0160-0063 o CAPACITOR.I00PF.
| 0160-0056 c? CAPACITOR..IUF.
P 0160-0066 Cls CAPACITOR.18PF, ~
| 10384 ol CAPACITOR..002UF,
2 10386 c17 CAPACITOR.200PF,
cis
l 10446 n RIGHT ANGLE SMC COAX - RADIALL
4
t 0410-0005 Y1 CRYSTAL. - 373 MHZ
! 0698-3029 R21 RESISTOR.}30.
! 5983 R2S RESISTOR.IK.
1 0698-3013 Rl RESISTOR.8.2K.
! 5986 R7 RESISTOR.J.ZX. -
1 07570002 R2 RESISTOR. (00.
2 0698-0097 R10 RESISTOR. 100, /2 W
R9
2 07$7-0013 RIS RESISTOR.3K.
R19
2 07570015 R28 RESISTOR.I5K.
R29
| 07570017 R3 RESISTOR. 100K,

C-1



BILL OF MATERIALS

$80S-6008

THERMO ENVIRONMENTAL INSTRUMENTS

PAGE

QUAN.
!

PART NUMBER
0757.0018
10933

0757-0019

07570083
0757-0084
07570085
10938
8287
10933
10936
0930-0094
12510127
12510134
11418
11419
11641
1 820-0049
1820-0030
18200051
1820-0052
1820-0054

1820-0055

DESG.

R22
R3

RI2
Ri3
R14
R17

R26
R27

R4

RS

R§

RIS

R16

R24
(9
J4
17
IS
16
RNI
U9
Ut
us
U6
U4

u12

c2

DESCRIPTION
RESISTOR.IK.
RESISTOR. f0. ¢ WATT

RESISTOR.I0K.

RESISTOR.,75K.

RESISTOR.510K.

RESISTOR.270K.

RESISTOR.68K.

RESISTOR.J9K.

RESISTOR.20K,

RESISTOR.2K.

TAHC138 - H-CMOS 3178 DECODER
CONNECTOR..100 CENTER 2 POS.
CONNECTOR..156 CENTER I POS.
CONNECTOR. < POS AMP MTE HEADER
CONNECTOR.2 POS AMP MTE HEADER.
RESISTOR.4.7K.

(CL7660 - VOLTAGE CONVERTER

80C31 - 8-BIT MICROCONTROLLER

4040 - CMOS 12-STAGE BINARY COUNTER
400] - CMOS QUAD 2-INPUT NOR GATE
74HC36 - QUAD NOR

D12s - HEX FET DRIVER



S8ILL OF MATERIALS

THERMO ENVIRONMENTAL INSTRUMENTS

58056008 PAC
QUAN. PART NUMBER DESG. DESCRIPTION
| 1820-0060 Uis ADS49 - MONOLITHIC ELECTROMETER
1 1820-0062 U2 87C64 - 8K CMQS EPROM
| 0950-0069 U7 LM780SCT - § VOLT REGULATOR
( (1714 U3 CAJ290A - BIMOS DUAL VOLTAGE COMPARAT
| 11716 uto LM2904 . DUAL OP AMP
| 1T Uit . CD401098 - CMOS QUAD L-H VOLT LEVEL SHIF
\ 11718 Uts CD4538 - DUAL CMOS ONE-SHOT
l 1719 uts 4011 - CMOS QUAD 2-INPUT NAND GATE
| 1854-0013 Qs NPN TRANSISTOR. 2N4401 -
! 18540014 Q4 N-CHANNEL J-FET, INei17
3 11762 Q! PNP TRANSISTOR. 2N4403
Q2
Q
! 1855-0007 Q6 N-CHANNEL J-FET, IRF523
| 1901-0006 CR13 DIODE. IN$320
3 1901-0008 CRI DIODE. [N4148
CR2
CR3
| 11825 CR4 DIODE. JPAD20
2 11828 CRS ZENER. IN$339, S.6V. ¢ W
CRI2
2 3100-0037 s1 SWITCH, SPST
s2
2 $805-6040 g 125 AMP FUSE WITH EPOXY COATING
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BILL OF MATERIALS THERMO ENVIRONMENTAL INSTRUMENTS

53056007 PAGE
QUAN. PART NUMBER DESG. : DESCRIPTION

| 1820-0044 Ul “4HCITS

l 1820-0044 ¢ U2 TCs4 — 3K EPROM

1 1820-0042 (] 48208 — 8K x 8 BATTERY BACKED RAM

! 1820-0043 L4 T4HC229 — OUTPUT PORT

1 1820-0046 Us 48T02 — 2K x 8 TIMEKEEPER RAM

1 1820-0040 Ué MAX232 — RS-232 CHIP

1 09$0-0094 u7 T4HC118

! 1820-0009 Cs T4HCI2

4 0160-0062 Ci CAPACITOR. | uF ~
C2
c3
Cs

4 0160-0065 C4 CAPACITOR. .1 uF
cé6
(o)
C3

! 0698-3032 Rl RESISTOR. X

AR 4120-0004 CABLE — 4 CONDUCTOR

C.5
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