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Interoffice Memorandum

TO (Name and Location) X
E. J. Heinz Nov. 19, 1980
REFERENCE NO.

t A {Name and Location)
. Flaten and J. H. Pritchard NF-6-80/JHP-15-80

EVALUATION OF THE INTRODUCTORY INDUSTRIAL HYGIENE COURSE

The November 11-13, 1980, course presented an overview of in-
dustrial hygiene. James T. Schirripa from Industrial Hygienics, Inc.,
and his associate, explained how to set up, implement and maintain an
industrial hygiene program, with emphasis on the recognition, evalua-
tion and control of industrial hygiene problems. This included such
areas as identification and types of occupational diseases, how hazard-
ous material exposure limits are determined, personnel monitoring and
analytical techniques, ventilation engineering and protective equipment
evaluation and use. On the last day, Mark Stenzel and Grover Vos,
Celanese Chemical Company's industrial hygienists, outlined Celanese's
industrial hygiene program. They described the methods and techniques
used by Celanese for the recognition, evaluation and control of in-
dustrial hygiene problems, particularly with regard to the computer
assisted Health Surveillance Program. They also made a plant-by-plant
breakdown of hazardous materials exposure problems. Throughout the
seminar, emphasis was placed on the importance and benefits that a
| ' ‘good industrial hygiene program has for the company, employees and com-
munity.

The course was educational for people with or without experience
. in industrial hygiene because it provided a good overview of industrial
hygiene and it also involved looking at several aspects in detail,
Industrial Hygienics' presentation was especially beneficial because
they not only covered the problems on the whole, but they also addressed
problems specific to Celanese. The Celanese Chemical Company industrial
hygienist's course wrap-up was also beneficial because they detailed the
scope of Celanese's industrial hygiene problems and defined Celanese's
industrial hygiene program. The course was helpful because it organized
the elements of industrial hygiene to make for a better understanding
of the field and, in turn, better problem solving.

After participating in the course, we recommend that others
participate, particularly if Industrial Hygienics, Inc., personnel
give their presentation.

{)ﬂﬂﬁfﬁ;f{ﬂdja; g;é;é;;%i;%ég&e(
N. Flaten . dH. Pritchard
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Another advance from Foxboro Analytical

MIRAN-801

Multi-station. Multi-component
Ambient Air Monitoring System

Featuring time-weighted
averages for cost-effective
compliance with OSHA
reporting requirements for
toxic gases.




“ne MIRAN-301 sysiem
— 3 major advance
'~ :oxic 3as monitoring.

The MIRAN-801 system is a signifi-
cantadvance in ampient air monitor-
ing. It provides a cost-effective means
of complying with OSHA require-
ments for reporting the concentra-
tions of toxic gases in areas where
your personnel are exposed. It
-gduces the need for costly personnel
monitors. When an alarm condition
is sensed the operator 1s notified
immediately ana workers can be
aterted. Convenient. time-weighted
averages show. ata gtance. the
zverage conceniration of as many as
" toxic gases at up 16 24 locations.
Trisintormation is avaiiapvle in orint-
sut form py the snift and by the month.
There are three other reasons wny
the MIRAN-801 system s a major
agvance in ambient air monitoring.
They are:
" Uptotentoxic gases canbe
monitored simultaneously, unat-
tended, atupto 12 or 24 locations.
Previously, only one toxic substance
couid be monitored.

* The system provides a convenient
orinted record which will substantiate
Jour company’'s compilance with
{OSHA limits for toxic gas concentra-
1ons in ambient air. The printout.
whnich can also be used as a manage-
ment guide for safety planning,
records concentrations in parts per
million, with each monitored location
identified by number. Time of sam-
plingand any alarms given are also
noted on this printout.

The system’s built-in micropro-
cessor makes possible thesum-
marization ot data for convenient
analysis anarecord storage. This
summary printout or time-weighted
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average concentrations measured
can be made for each shift, both daily
and monthly. The data provided in-
cludes monitoring station number.
average concentration for each gas
under study, the numper of readings
taken. the number of times an alarm
tevel was exceeded. and the highest
reading.

The MIRAN-801 system s an
accurate. depengable means for
monitoring and recording ambient air
quality in manutacturing areas. 1aps,
machine shops. paint spray 5ooths.
storage areas. quality centroi facil-
ities. chemical orocessinglines. ex-
naust air ducts. testareas and other
locations as far as 1.000 feet from the
unit's central control cabinet.

Microprocessor control

enables multi-component
monitoring.

Microprocessor control makes possi-
ble the simultaneous sample coliec-

on. muitti-component anatysis, cata
Jgaucticn, and the orintouts and
alarm signals necessary for monitor-
ngup 1o 10 potentially toxic vapors
around the ciock.

One significant advantage of the
MIRAN-801 system resulting from
full microprocessor control is its
ability to be programmed to monitor
any desired setection of (up to 10} in-
dividual gases and later tobe
reprogrammed to monitor a different
selection of gases. Or. initially, itcan
monitor less than 10 gases with
others added at a later date.

Built to last under rugged

plant operating conditions.

The MIRAN-801 system’s heavy duty
construction and al! solid-state elec-
'roNICS ON plug-in boaras assure long
service life, with ease of service and
minimat downtime.

Principie of operation:

The operating principle of the
MIRAN-801 is straightforward and
uncomplicated. An ambient air sam-
ple is collected at one of the remote
sampling points and is pumped into
the sample celi of the system’s
single-beam infrared analyzer. The
analyzerthen passes an infrared
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‘235U 28 InNe amount of ight ap-
aleacr <:aseguenceo!
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‘Seciticwavetengtns.
“he amountcfinfrared light ab-
srpeg attnese wavelengths oy the
.ampie 1s airecuy reiated to the con-
£ntraton ot the toxic gases being
inatyzea within the samopie.

‘~hen IR apsorption has been
measured atall programmed wave-
-2ngths. the computer calculates the

:oncentration of components In its
sampile by using stored calibration
scefficients.

WVhile the firstair sample s being
znalyzed. the next sampielineis
sdarged. When the sample analysisis

‘cmplete, the gas cellis purged and

~anexisample s ready 1or analysis.
zrging system in the Wilks
imina:es any eirect of

e oA

RAt-aCt 3
.

~ -

. 12 TvO mInutes cer sampie
acanon. in addition, the system has a

sKip " f=ature which permits skipping
0any Iocation.

The concentration of each gas
ampie in parts per million is then re-
cordeaon a paper printout. The print-
outis your ‘round-the-clock record of

ambientair conditions throughtout
“our plant. labs. offices, etc.
Shouid the concentration of any of
“he gases being monitored exceed
ZSHA umits. an aiarms automat-
callv triggered at the unit's control
-abinet. Personnel alarms ateacn

monitorea station can be fitted to the s
* 13
10 33

system. A summary of alarmsisin-
<iuded in the printout proviged by

‘he system.

Z=-ACur Ing monihiy summaries

of iime-weignhicd averages
simpiify compiiance records.

A major ieature of the MIRAN-801

system is data summarization.
as Hiustrated by printout photo-
graphed below.

As you can see, this single printout
3neetcontains the data you'll need to
substantiate OSHA compliance
for an 8 hour shift. A monthly record is
also avallable.

Data for each gas monitored is
orovided by sampi:ng location and
includes the number of readings,
average concentration. maximum
concentration and times ot day these

-evels were reacnea. ana humoer

2falarms.

High concentration alarms. as well
as 1oss of flow and system maifunc-
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tion atarms. are also cleariy indicated
on the printout.

No other ampient air monitoring
system provides such a concise. ac-
curate and comprehensive record for
QOSHA-compliance verification
and for managementor piant

satfety pianning.
Typical applications

» Area monitoring

+ OSHA complhiance testing of toxic

vapors ang gases

» Leak aeiection

» Warning o1 chemicai sotlis

» Checxking ventilation system eiii-
ciency

» Use anywnere thatcontinuous,

unattended. multi-point, muiti-
component monitoring is required.
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MiIEAMN-2CT
Sysiem Specifi

‘rinciDie O measurement:
Programmaple wavelength infrared
analyzer.

3ases monitoreq:

Upto 10infrared absorbing toxic
substances can pe monitored. This
includes more than 200 of the 400-
odd gases declared hazardous

oy OSHA.

Jata enntcut:

A permanent paper record 1S provided
bv a Diaital Equipment Corp. LA 34
OECwniter tl. Therecora inciudes
concentrations of up to 10 different
toxic gases measuredatupto 24
iocations, with each location iden-
tified by its assigned number. Also
shown on the printout are the time the
sample was taken, and an indication
of any alarms which occurred as a
result of exceeding the set point.
System malfunction alarms

are alsoindicated. Printouttimingis
selectable.

Summarizeg gata orintout:

Provision exists for readout of time-
weighted average by 8-hour shiftand
by month. Data provided includes
monitoring station number. average
concentration for each gas under
study, number of readings taken and
number of alarms given.

soxgoro Analvtical
A Dwvision &i Tne Foxporo Comoany
=0 Box 5449

“40 \WVater Street

Soutn Norwalk. 7 56836
“z:eprone 1 203) BE3-1616

USA

WA TT3-4568-3084

1C

giicns

Jatatransmission:

The system has the capability to
transmit data to a central control room
via standard serial data link {EIA
RS232-C or current loop).

Systemiest:
Alarm and various systemtests are
automatically carried out.

Alarms:

Dual set point for each componentis
standard, as is a dual visual indicator.
Commutated alarm (optional) for ex-
ternaioutputs only. Alarms are: loss
of flow alarm (printed with external
outputs): system malfunction atarm
(printed with external outputs). A
single manualacknowledgement
swiich, located externaily, has the
ability to be remoted to a control room.

Remote alarms:

Internal relays are provided for each
sample point monitored which can be
used toactuate alarms atthe corre-
sponding remote point being moni-
tored, in order to warn personnel.

Zample niet cors:

The MIRAN-801 is supplied with
tweive 3/e-inch NPT inlet ports. Op-
tionally, an additional twelve ports
can be added.

Sample point cycle time:

Adjustable from 30 seconds to
30 minutes.

Sampie pointinterconnections:
Sample test points can be located up
to 1,000 feet from the main control
console. Samples are drawn through
standard 1/2” [.D. nylon tubing (sup-
plied by customer).

“low mnaicator:

Built-in analog indicator provides fast
visual check of gas flow through the
system.

wto ' szro
Calibration automatically "zeroed”
onceevery cycle—orless fre-
quently.

Zncicsures:

NEMA-4enciosure; free standing.
Internal temperature controlied for
operation in ambient air temperatures
of 0-40°C.

Hazardous Locations:

The MIRAN-801 is optionally
available with a purged enclosure
{Type Z) tomeet Class |, Division 2,
Group D requirements.

Tl ansions:
1.88x1.07x0.51 metres (74x 42 x
20inches)

Weignt:
770kg. (350 Ibs.)

Power requirement:
1150r230V,.500r60Hz, 1,000W
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Test for screening...

ASBESTOS

U. S. DEPARTMENT OF HEALTH, EDUCATION, AND
WELFARE
Public Health Service
Center for Disease Control
National Institute for Occupational Safety and Health
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TEST FOR SCREENING ASBESTOS

WALTER S. KM
JAMES W. CARTER, Il
RicHARD E. KupeL

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PusLic HEALTH SERVICE ;
CENTER FOR DiseAse CONTROL
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
Division oF PHYSICAL SCIENCES AND ENGINEERING
CINCINNATI, OH1O 45226

OcToBer 1973
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DHEW (NIOSH) Publication No. 80-110
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I.

II.

III.

iv.

TEST FOR SCREENING ASBESTOS

SCOPE AND APPLICATION

This colorimetric test is applicable to the detection of magnesium
(II) and iron (II) from asbestos in.bulk samples. These samples
include gprayed on asbestos as well as ceiling tiles., The test

is simple and can be readily used in the field to screen for the
presence or absence of asbestos. The amount of the sample needed
for the test is only about the size of a large pea.

PRINCIPLE

The test is based upon the formation of gelor complexes with Mg+2

and Fe =~ released from asbestos. The Mg  ,from chrysotile is complexed
with p-nitrophenylazo-a~naphthol. The Fe = from crocidolite and amosite
is complexed with 1, 10—phenanthroline.+2A positive+§est is indicated by
the formation of colored complex for Mg = and/or Fe ~, and it indicates
possible presence of asbestos.

INTERFERENCES

') « v
The test is a colorimetric spot test fon-Mgf“ and Ee+2;~and ;s_not
specific for asbestos: ' o N .

A bulk sample may contain Mg and Fe compounds other than asbestos.
Without treating the sample as in the Procedure, a few drops of color
forming reagents are added directly to the sample. If either color
forms, an interferring substance is present and the sample must be
cleaned before the test is conducted to eliminate the interference.
In this cleaning process, plaster, mineral wool, fiberglass, and
soluble Mg and Fe compounds are removed before the screening test, 1
preventing their interference.

SENSITIVITY, PRECISION, AND ACCURACY :

’

A sample containing more than 1% asbestos gives a positive color
reaction.

A total of 198 various field samples were tested before the Acid Wash
steps were added to the Iron Test procedure. Results are listed be-

low:

Results of the screening test without the Acid Wash.

True “False True False
Posgitive Positive Negative Negative
No. of
Samples 79 50 69 0
% of -
Total 40 25 35 0
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with the Acid Wash, the following results were obtained from 13
samples.

Results of the screening test with the Acid Wash.

True False True False
Positive Positive Negative Negative
No. of
Samples 5 -0 8 0
% of
Total 38 0 . 62 0

V. APPARATUS

1. Teflon dish or white plastic plate

2. Plastic or glass rod )

3. Dropping plastic pipet

4. 15 mL disposable plastic beaker

3, 25 mm size 0.8 um mixed cellulose ester filter
n. 25 mm size polyvinyl chloride filter

7. 25 mm Swinnex filter holder and gasket

8. 10 mL disposable plastic syringe

VI. REAGENTS (Reagent Grade)
1. Phosphoric acid, concentrated.
2. 10 N sodium hydroxide -~ Dissolve 40 g of NaOH in 100 ml of water.
3. Mg Reagent - Dissolve 1 mg of p-nitrophenylazo-a—-naphthol in
100 mL of 2 N NaOH. Age at least a dav. This reagent is stable

over a month.

4. Hydrofluoric acid - Dilute 20 mL of HF with gb al of water.
Add 0.6 mL of concentrated HCl. '

5. Fe Reagent - Dissolve 2 g of 1,10-phenanthroline in 50 mL of
ethanol. This reagent is stable over a month.

6. Glycerin, reagent grade.
7. Acetic acid, concentrated glacial.
8. Sulfuric acid, concentrated.

9. Double de-ionized water.
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VII.

A.

PROCEDURE

Magnesium Test

1.

Add a few drops of Mg Reagent directly to the sample. If
blue color appears, wash the sample with glycerin before
the test. Any sample containing plaster is also washed

with glycerin.

Glycerin Wash

a. Place a small portion of sample, about the size of a
large pea, in a plastic beaker.

b. Add 5 drops of glycerin and mix well with a plastic
rod or spatula.

c. Rinse the plastic rod with a small amount of water into
the beaker.

d. Filter the sample through the filtration assembly consist-
ing of a syringe attached to the Swinnex filter holder
loaded with a mixed cellulose ester filter and a gasket.

e. TFilter with a minimum of 5 washings or about 50 mL of
water.

f. Transfer the filter to a Teflon dish for the Magnesium
test.

Add a drop of H3P0 and mix well by grinding the sample with

a plastic rod. 4

3. Add 2 drops of 10 N NaOH and mix well.

4, Add 5 drops of Mg Reagent and stir bryéfly. Note any color
change. ’

5. Add 5 more drops of Mg Reagent and observe the final color.

6. A blue color indicates that chrysotile may be present.

7. Samples giving a positive test may be sent to a laboratory
for confirmation. If the magnesium test is negative, the
sample must be tested for iron.

Iron Test

1. Add few drops of Fe Reagent directly to the sample. If a red

color appears, wash the sample with the acetic--sulfuric acid
mixture before the test. Samples containing fiberglass or
mineral wool are also washed with the acid mixture.

- 3
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VIII.

REFERENCE ) f

1.

»

Acid Wash

1. Place a small portion of the sample, about the size of
a large pea, in a plastic beaker.

2. Add 5 drops of concentrated acetic acid.
3. Add 5 drops of concentrated sulfuric acid.
4. Mix well and ultrasonicate if available for 5 minutes.

5. Filter the sample through a-polyVinyl chloride filter with
a minimum of 5 washings or about 50 mlL of water.

6. Transfer the filter to a Teflon dish and proceed with the
Iron Test.

2. Add a drop of HF solution and mix well.

3. Add 5 drops,of Fe Reagent and observe the development of red
color.

4. The red color indicates that amosite or crocidolite may be
present.

Notes

If both parts of the test give negative responses, there is a low
probability that any asbestos is present. Once the presence of mag-
nesium and/or iron is indicated, further analysis, if needed, is done
in the laboratory to confirm, identify the type, and quantitate the
percentage of asbestos.

!

!

Caution: Asbestos Dust. A scriptographic booklet by Channing L.

Bete Co., Inc., Greenfield, Mass. Prepared in cooperation with
U.S. DHEW, PHS, CDC, National Imstitute for Occupational Safety
and Health, Cincinnati, Ohio (1973).

Fritz Feigl: Spot Tests - In Inorganic Analysis. Translated by
Ralph E. Oesper. 5th Edition. Elsevier Publishing Company,
Amgterdam. -(1958) p. 225-227.

Walter S. Kim, James W. Carter, II, and Richard E. Kupel: Quick
Screening Test for Asbestos. U.S. DHEW, PHS, CDC, NIOSH, Cincinmnati,

Ohio. To be published in AIHAJ.
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