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EVALUATION OF THE INTRODUCTORY INDUSTRIAL HYGIENE COURSE

The November 11-13, 1980, course preserited 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.

NF/JHP/klv
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Another advance from Foxfaoro Analytical

MIRAN-801
Multi-station, Multi-component 
Ambient Air Monitoring System



~he iVURAN-301 system
— 3 maior advance*

p toxic gas monitoring.
TheMIRAN-801 system is a signifi­
cant advance in amdient air monitor­
ing. It provides a cost-effective means 
of complying with OSH A require­
ments for reporting the concentra­
tions of toxic gases in areas where 
your personnel are exposed. It 
'educes the need for costly personnel 
monitors. When an alarm condition 
is sensed the operator is notified 
immediately ana workers can be 
alerted. Convenient, time-weighted 
averages show, at a glance, the 
average concentration of as manv as 
■ 0 toxic gases at up to 24 locations, 
"his information is avaiiaole in print­
out form oy the smft and by the month.

There are three other reasons wny 
theMIRAN-801 system is a major 
advance in ambient air monitoring. 
They are:

Up to ten toxic gases can be 
monitored simultaneously, unat­
tended, at up to 12 or 24 locations. 
Previously, only one toxic substance 
could be monitored.

The system provides a convenient 
printed record which will substantiate 
/our company's compliance with 
OSH A limits for toxic gas concentra­
tions in ambient air. The printout, 
wnich 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
pling and any alarms given are also 
noted on this printout.

The system s built-in micropro­
cessor makes possible the sum­
marization ot data for convenient 
analysis ana recora storage. This 
summary printout oitime-weignted

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, thenumoerof readings 
taken, the number of times an alarm 
level was exceeded, and the highest 
reading.

The MIRAN-801 system is an 
accurate, dependable means for 
monitoring and recording ambient air 
quality in manufacturing areas, laos. 
machine shoos, paint spray booths, 
storage areas, quality control facil­
ities. cnemical processing lines, ex­
haust air ducts, test areas 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 collec-

on. ^-jiti-comoonent analysis, cata 
.-eaucticn. and the printouts and 
aiarm signals necessary for monitor- 
ng up to 10 potentially toxic vapors 
around the clock.

One significant advantage of the 
MIRAN-801 system resulting from 
full microprocessor control is its 
ability to be programmed to monitor 
any desired selection of (up to 10) in­
dividual gases and later to be 
reprogrammed to monitor a different 
selection of gases. Or. initially, it can 
monitor less than 10 gases with 
others added at a later date.
Built to last under rugged 
plant operating conditions.
TheMIRAN-801 system’s heavy duty 
construction and all solid-state elec­
tronics on piug-in ooaras assure long 
service life, with ease of service and 
minimal downtime.
Principle 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 cell of the system's 
single-beam infrared analyzer. The 
analyzer then passes an infrared

002398



o
00

I

o
h-z
cr
Q.

< Hi
E-1
■5 CL

<
CO

u. JJJo!s
qq
s§
Ulu.
H CO

X
0 cnCD1 ec2 3« O
a: x
►H |X CO

rm o h i> jd n co c &* o «tncocD<r'CCorsrotfl*HCJt-1 H n f'J H >0 N O !)■) rH H H n rl

co w n to o n co o h O' ^ s) co ^ cc rs v ^ co O' ^ w 
ro ro m ro in so ^0 r-J n *h O' ^r^.n n n n cs r-j »o h n

f*3 C'J H H 03 : r)rtr-jrtri 'Orj<fi<r noonMHCjr.'
■*—i m ri n r-i ^

^ o O' n h n ^ n n h h ^ o r-j o« t n n h ck-j h
w h n r-i ri ^ h r-in ^ w r-Kj ^ ^ h ^ h

ui
CD
<r
cc
UJ3<L

c-i <r <r co r-i © co co © cd «r o^O'NrmNMONO,r 
oonij,)ii,)<rH0"0NC0'0 sd w h r-i m O' o ^ ro in ooonij,)ii,)<rH0"0NC0'0 -o rj h rj m O' o m in o
sONCOrssQ>CS3ininij*OUTliT •OCOO'C-JOO'O'O'O'O'O'O

W H

Uih
X
CD
UJ3

^rbTCDiiTCxi^^rncocKOCD Oso^mr-iaD-v^rcocD^rco 
Hriri'C'OMn^ «*-< n v K) *o ii*) co <rn h m n

UJX

cc3o
I00

uj:
x<
Ui z

CD2
CC
3

t-zcooUigib
c?<

rs crr

>c tj
c\* r

n a

Os o

r-i c 
r-i r

n « 
o c

rs c 
<r c

ri c 
ro -

k c■c r

ut a 
c-i r 
0s c

rs c <r c
<fH C

UIz
oa
5
o
o-

N c
fi f

-0
.ro C
03 C

o 4

CD
52
alg
i£_
(IHO -0f



. -am •-roucn :- = sampieanc 
■easures me amount ot light ao- 

r.,ed at eacr. c: a seauence ot 
oeciuc waveienatns.
"he amount cf infrared light ab- 

:roeo at tnese wavelengths Dy the 
.amoie is airectiy related to the con- 
entration or the toxic gases being 

•naiyzeo within the sample.
When iR aDsorotion has Deen 

measured at all Drogrammed wave- 
•engths. the computer calculates the 
roncentration of components in its 
sample ov using stored calibration 
;oefficients.

While the first air sample is being 
analyzed, the next sample line is 
yjrged. When the sample analysis is 
cmpiete. the gas cell is purged and 

• -.5 next sample is ready tor analysis.
" •? purging system in the Wilks 
' sR-N-'iC1 eliminates any eirectof 

..•moie 'me lengtn "Vpicai cycle time 
. one :o two minutes per sample 
ccation. in addition, the system nas a 
skip ' feature wmch permits skipping 

to any location.
The concentration of each gas 

umpie in parts per million is then re­
corded on a paper printout. The print­
out is your round-the-clock record of 
ambient air conditions throughtout 
your plant, labs, offices, etc.

Should the concentration of any of 
.the gases being monitored exceed 
SSHA limits, an aiarm is automat- 
:a!lv triggered at the unit's control 
tabinet. Personnel alarms at eacn 
monitored station can befitted to the 
system. A summary of alarms is in­
cluded in the printout provided by ’
the system. *

H

10
11
12 
1J
14
15 I 4 

17 
ia

3-yscur ana momhiy summaries 
of time-weighted averages 
simpiify compliance records.
A major feature of the MIRAN-801 
system is data summarization, 
as illustrated by printout photo­
graphed below.

As you can see. this single printout 
sneet contains the data you'll need to 
substantiate OSH A compliance 
for an 8 hour shift. A monthly record is 
also available.

Data for each gas monitored is 
provided by sampling location and 
includes the number of readings, 
average concentration, maximum 
concentration and times ot day these 
.eveis were reacneo. and numoer 
of alarms.

H ign concentration alarms, as well 
as loss of flow and system malfunc­

tion alarms, are also cleariy indicated 
on the printout.

No other amoient air monitoring 
system provides such a concise, ac­
curate and comprenensive record for 
OSH A-compiiance verification 
and for management or plant 
safety planning.

Typical applications
» Area monitoring 
•* OSHA compliance testing of toxic 

vapors and gases 
’ Leak detection 
* Warning or chemical spills 
> Checking ventilation system effi­

ciency
» Use anywnere that continuous, 

unattended, multi-point, multi- 
component monitoring is required.
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,ViiRAN-3C1 
System Specifications

:rincioie or measurement: 
ProgrammaDie wavelength infrared 
analyzer.

Eases monnorea:
Ud to 10 infrared absorbing toxic 
substances can De monitored. This 
includes more than 200 of the 400- 
odd gases declared hazardous 
DyOSHA.

Ga:a ormrcut:
A Dermanent paper record is provided 
bv a Digital Equipment Corp. LA 34 
DECwriter ll. The recoro includes 
concentrations of up to 10 different 
toxic gases measured at up to 24 
locations, 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 also indicated. Printout timing is 
selectable.

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

Data transmission:
The system has the capability to 
transmit data to a central control room 
via standard serial data link (E1A 
RS232-C or current loop).

System test:
Alarm and various system tests are 
automatically carried out.

Alarms:
Dual set point for each component is 
standard, as is a dual visual indicator. 
Commutated alarm (optional) for ex­
ternal outputs only. Alarms are: loss 
of flow alarm (printed with external 
outputs): system malfunction alarm 
(printed with external outputs). A 
single manual acknowledgement 
switch, located externally, 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 to actuate alarms at the corre­
sponding remote point being moni­
tored, in order to warn personnel.

Samoie iniet ports:
TheMIRAN-801 is supplied with 
twelve 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.

roxboro Analytical
A Division or ~r'-e Foxooro Comoany 
=Q Box 5449 
'JO Water Street 
South Norwaik. CT 06656 USA 
~e!eonone i203) 853-16' 6 

VvX "'G-468-3C5J

Sample ooint interconnections: 
Sample test points can be located up 
to 1,000 feet from the main control 
console. Samples are drawn through 
standard V2" I.D. nylon tubing (sup­
plied by customer).

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

\uto"~.2ro
Calibration automatically “zeroed” 
once every cycle—or less fre­
quently.

Enclosures:
NEMA-4enclosure: freestanding. 
Internal temperature controlled for 
operation in ambient air temperatures 
of 0-40°C.

Hazardous Locations: 
TheMIRAN-801 is optionally 
available with a purged enclosure 
(TypeZ) to meet Class I, Division 2, 
Group D requirements.

~ .'r'sions:
1,88x 1.07 x 0.51 metres (74x 42x 
20 inches)

Weight:
770 kg. (350 lbs.)

Power requirement:
115or 230 V, 50 or 60 Hz. 1,000 W

002401
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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. Kim 
James W. Carter, II 

Richard E. Kupel

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
Public Health Service 

Center for Disease Control

National Institute for Occupational Safety and Health 
Division of Physical Sciences and Engineering 

Cincinnati, Ohio 45226
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TEST FOR SCREENING ASBESTOS*

I. SCOPE AND APPLICATION

This colorimetric teat is applicable to the detection of magnesium 
(II) and iron (II) from asbestos in-bulk samples. These samples 
include sprayed 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.

II. PRINCIPLE
+2The te|tj is based upon the formation of £glor complexes with Mg 

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

III. INTERFERENCES

+2 +2The test is a colorimetric spot test for Mg and Fe , and is not 
specific for- asbestos*

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, 
preventing their interference.

IV. SENSITIVITY, PRECISION, AND ACCURACY

A sample containing more than 1Z 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
Positive

'False 
Positive

True
Negative

False
Negative

No. of 
Samples 79 50 69 0

Z 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
Positive

False
Positive

True
Negative

False
Negative

No. of 
Samples 5 •0 8 0

% of
Total 38 0 . 62 0

APPARATUS

1. Teflon dish or white plastic plate
2. Plastic or glass rod
3. Dropping plastic pipet
4. 15 mL disposable plastic beaker
5. 25 ram size 0.8 pm mixed cellulose ester filter
0. 25 ram size polyvinyl chloride filter
7. 25 mm Swinnex filter holder and gasket
a. 10 mL disposable plastic syringe

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 day. This reagent is stable 
over a month.

4. Hydrofluoric acid - Dilute 20 mL of HF with 20 mL of water.
Add 0.6 mL of concentrated HC1.

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. PROCEDURE

A. 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. Filter with a minimum of 5 washings or about 50 mL of 
water.

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

2. Add a drop of H^PO^ and mix well by grinding the sample with 
a plastic rod.

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

4. Add 5 drops of Mg Reagent and stir briefly. 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.

B. 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.
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Acid Hash

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 mL 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.

C. 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.

VIII. REFERENCE /
t

1. Caution: Asbestos Dust. A scriptographic booklet by Channing L.
Bete Co., Inc., Greenfield, Mass. Prepared in cooperation with 
U.S. DHEW, PHS, CDC, National Institute for Occupational Safety 
and Health, Cincinnati, Ohio (1973).

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

3. Walter S. Kim, James W. Carter, II, and Richard E. Kupel: Quick
Screening Test for Asbestos. U.S. DHEW, PHS, CDC, NIOSH, Cincinnati, 
Ohio. To be published in AIHAJ.
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