
r AD-AI19 901 AIR FORCE OCCUPATIONAL 
AND ENVIRONMENTAL HEALTH 

LAB -ETC F/8 11/2
ISOCYANATE MONITORING USING N-PNITRORENZYL-N-PROPYLAMINE SLASS-ETC(U)

UCL AUG 82 K A CARSON
4MCLASSIFIED OEHL-82-022EH163HAE N



USAF OEHL REPORT
82-022-EH163HAE

I SOCYANATE MON I TORI NG US I NG N-P-N ITROBENZYL-N-PROPYLAM I NE

GLASS FIBER SAMPLING TUBE

AUGUST 1982

Approved for public release; distribution unlimited

DTIC
0SELEC TKrE

OCT 0 51982 :I

CD E

-4 USAF Occupational and Environmental Health Laboratory
Aerospace Medical Division (AFSC)
Brooks Air Force Base, Texas 78235

" -_ ., L . .. " ___.____,____"_I____ -. ,__-_ :- .
L , ; :

.--.. .. ~~-



NOTICES

When U.S. Government drawings, specifications, or other data are used for any
purpose other than a definitely related Government procurement operation, the
Government thereby incurs no responsibility nor any obligation whatsoever, and
the fact that the Government may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other data, is not to be
regarded by implication or otherwise, as in any manner licensing the holder or
any other person or corporation, or conveying any rights or permission to
manufacture, use, or sell any patented invention that may in any way be
related thereto.

The mention of trade names or commercial products in this publication is for
illustration purposes and does not constitute endorsement or recommendation
for use by the United States Air Force.

Do not return this copy. Retain or destroy.

Please do not request copies of this report from the USAF Occupational and
Environmental Health Laboratory. Additional copies may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Government agencies and their contractors registered with the DTIC should
direct requests for copies of this report to:

Defense Technical Information Center (DTIC)
Cameron Station
Alexandria, Virginia 22314

This report has been reviewed by the Public Affairs Office and is releasable
to the National Technical Information Service (NTIS). At NTIS, it will be
available to the general public, including foreign nations.

This technical report has been reviewed and is approved for publication.

d'./442P e Accession For

WILLIAM E. MABSON, Colonel, USAF, BSC
Commander NTIS GCA&I

DTIC TA-

~~~By... ..
flT~ _Di ,triV, it Lotn/

/ AvY!,1,4 111, Codes

Dist Ca

ENEEM.N



UNCLASSIFIED I

SECURITY CLASSIFICATION OF THIS PAGE (When Dotanlieed)_

REPORT DOCUMENTA.TION PAGE BFRE CMTIORM
1. REPORT NUMBER 2. GOVT ACCESSION NO: 3. RECIPIENT'S CATALOG NUMBER

USAF OEHL Report 82-022EH163HAE D /' 0 t III'
. TITLE (and Sub,,.) S. TYPE OF REPORT A PERIOD COVERED

Isocyanate Monitoring Using N-p-nitrobenzyl-N- Final - Jan-Apr 1982
propylamine Glass Fiber Sampling Tube

S. PERFORMING 0G. REPORT NUMBER

7. AUTHOR(q) S. CONTRACT OR GRANT NUMMER('a)

2Lt Kathleen A. Carson

9. PERFORMING ORGANIZATION NAME AND ADDRESS I0. PROGRAM ELEMENT. PROJECT. TASK
AREA 6 WORK UNIT NUMBERSUSAF Occupational and Environmental Health

Laboratory, Brooks Air Force Base, Tea 78235

I1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
USAF Occupational and Environmental Health Auat 1982

Laboratory, Brooks Air Force Base, Texas 78235" IS. NUMBER OF PAGES18

14. MONITORING AGENCY NAME A ADDRESS(if different frm Controliing Office) IS. SECURITY CLASS. (of tis report)

Unclassified

IS.. DECL ASSI FI C ATI ON/OWNGRAOING
SCHEDULE

IS. DISTRIBUTION STATEMENT (of this Report)

Approved for public release, unlimited distribution

17. DISTRIBUTION STATEMENT (of the abetract entered In Block 20. If different hem Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse elde it necesary and Identify by block number)

Isoayanate
HDI, 1DI, TDI,
Spray painting
Foam-in-plaoe

20. ABSTRACT (Contnue an revere. aide Ii neceesar end identify by block number)
N-p-ntrobenzyl-N-propylamine glass fiber sampling tubes were evaluated In the
field for detection of/ D1 during aircraft spray painting and MDI during foam-
in-place operations. The tubes, prepared and analyzed according to NIOSH
Method P&C0A 326, were satisfactory for HDI monitoring during spray painting,
but were inadequate for MDI monitoring under the oonditions of the survey.

DD JN 1473 EOITION OF 1 NOV so is OBSOLETE UNCLASSIFIED
SECURITY CLASSIPICATION OF THIS PAGE (Bten Do aternQe.E,



REPORT NO. 82-0226SHAE

Isocoyanate Monitoring Using N-p-nitrobenzyl-N-propylanine

Glass Fiber Sampling Tube

August 1982

Prepared by: Reviewed by:

KATIEW4 A. CARSON, 2Lt, USAF, BSC JDjrMY D. LANGVELL
Bioenviromemtal Engineer • Consultant, Industrial yglene

Approved by:

JOHAN E. DATER, Colon 1, USAF, BSC
Vice Comander

S'

......... ........ • ... --- .....----- . ...--- --- I III../II



TABLE OF CONTP

PAGE

LIST OF ILLUSTRATIONS ii

1. IrTODUCTION 1

II. BACKGROUND 1

Ill. SAMPLING PROCEDURES 2

A. Aircraft Spray Painting 2
B. Foam-in-place Operation 2
C. General Protocol 3

IV. DISCUSSION AND RESULTS 3

A. HDI Sampling During Aircraft Spray Painting 3

1. Limits 3
2. Stability 4
3. Chemical Interferences 4
4. Precision 4
S. Accuracy 5

B. TDI/NDX Sampling During Foam-in-Place Operations 10

V. CONCLUSIONS 10

A. HDI Sampling During Aircraft Spray Painting 10
B. TDI/MD1 Sampling During Foam-in-Place Operations 12

VI. ECOMNDATIONS 12

Appendix 13

Literature Cited 14

£



LIST OF ILLUSTRATIONS

TABLE PAGE

I ISOCYANATE SURVEY CONDITIONS 3

II EDI LEVELS FROM AREA A (SURVEY III) 5

III COMPARISON OF HDI LEVELS AT I LPM AND 2 LPM (SURVEY I) $

IV DETERMINATION OF SDI VAPOR AND AEROSOL CONCENTRATIONS, pg/nl a
(SURVEY III)

V COMPARISON OF HI CONCENIRATIONS DETECTED ON COATED FIBER AND 9
COATED 37 - FILTER, jP/,-' (SURVEY III)-

Vi COMPARISON OF EDI LEVELS USING NITRO-COATED GLASS FIBER SAMPLING 9
TUBES AND TOLUENE/NITRO REAGENT IMPINGERS (SURVEY I)

VII MDI. pg/s FOAM-IN-PLACE. KELLY AFB (SURVEY IV) 11

VIII MDI. ,pg, FOA-IN-PLACE. KELLY AFB (SURVEY IV) 11

FIGURE PAGE

I SAMPLING AREA, SURVEYS IX AND III HANGAR 48, RANDOLPH AFB 6

Ii SAMPLING AREAS, SURVEY I HANGAR 48, RANDOLPH AFB 7

Ii

4 ..
I.,,. i ,.., , - .,. , o , .M



I. D] ODUCTION

Isocyanates are widely used in the Air Feroe as components in coatings,
varnishes, foams, and adhesives. The basic chemical structure of an iso-
cyanate is:

R-N-C-0

where R represents some aromatic or aliphatic group. The primary aromatic
isooyanates used in the Air Force are toluene dilsocyanat4 (TDI), used to form
flexible foams, and diphenyl methane diisooyanate (NDI), which forms rigid
foams. Hexamethylene diisocyanate (SDI), an aliphatic isocyanate, is a compo-
nent in polyurethane paints. Exposure to isocyanates can cause allergic
sensitization in susceptible individuals, aggravation of existing respiratory
problems, a decrease in respiratory capacity, and irritation of the skin and
mucous membranes of the eyes and respiratory tract.

Colorimetric procedures for detecting aromatic isocyanates have existed
since they were first widely used in the early 1950s. However, analytical
procedures for detecting aliphatic isocyanates have not been available until
relatively recently. In 1980, in Volume 6 of its Manual of Analytical
Methods, NIOSH published a chromatographic method which can detect both aro- f
matic and aliphatic isocyanates. In December 1981, the USAF Occupational and
Environmental Health Laboratory (USAF OEHL) initiated trial use of the method
at base level. The primary task of the USAF OEL Industrial Hygiene Branch
was to provide a field evaluation of the method for HDI-sampling during air-
craft spray painting operations. A secondary objective was to field test the
method for TDI/MDI sampling during foam operations. The following report
details the procedures and results of the field evaluation.

I. BACKGROUND

The Isocyanate method tested by the USAF OEHL is a variation of NIOSE
Method No. P&CAM 326, which i based upon the chromatographic method of Vogt,
Ko, and Ryan (9). In this method, N-p-nitrobenzyl-N-propylauine, otherwise
known as nitro re"Sent, is coated on fibrous glass wool which is then placed
inside a shortened section of Pasteur pipette. When air is drawn through this
ampling tube, the isocyanate reacts with the nitro reagent to form the urea

derivative of the isocyanate. The urea derivative of the isocyanato is then
eluted from the glass fiber in the laboratory and detected using High
Performance Liquid Chromatography (HPLC).

In two previous aircraft spray paint surveys for EDI, the USAF ONEL used
an earlier NIOSH method, No. 240, in which the same chemical reaction occurs
in a toluene/nitro solution in an impinger (2,6). Prior to these surveys,
the USAF OEL also performed'two IDI surveys using the DuPont method (1,3).
The DuPont method is a colorimetric procedure using a midget inpinSer contain-
ing a dimethyl aulfoxide-hydrochloric acid absorbing solution. Neither of
these impinger methods is satisfactory for routine sampling at the bass level.

lowever. sampling for TDI and MDI has been possible at base level using
the Bendix Air Analysis Kit and the RDA 7005 tape monitor. The Bendix sam-
pling method is a semiquantitative variation of the Marcall method. This
colorimetric method, which is specific for aromatic isocyanates, also requires



impingers and is subject to negative interference by tertiary suines. The RDA

7005 tape monitor detects and measures the change in optical density which

occurs when TDI or NDI react with a chemically impregnated paper strip. NIOSH

recommends the tape monitor as a valuable method for continuous monitoring of

aromatic isocyanates, particularly TDI (7).

The glass fiber method tested by the USAF OEHL would be suitable after
validation for routine, base-level monitoring of both aromatic and aliphatic
isocyanates, and woul4 eliminate the need for impingers and costly monitoring
equipment. Analysis by HPLC allows detection of TDT, NDI, and HDI monomers,
and SDI biuret trimer. NIOSH classifies this method as a Class D method,
which is one generally accepted by industrial hygiene analysts, although not
completely evaluated by anyone. NIOSH has tested Method P&CAN 326 in the
laboratory for TDI vapor using nitro-coated glass fiber sampling tubes and for
NDI aerosol using nitro-coated 13 m glass fiber filters (8).

II. SAMPLING PROCEDURES

A. Aircraft Spray Painting

Sampling for HDI included threeo separate surveys performed at Hangar
48. an aircraft spray paint hangar at Randolph AFB, during complete and touch-
up painting of T-37 and T-38 aircraft. The ventilation in the hangar was push-
pull with two units delivering 80,000 cfm and three fans exhausting 71.000
cfa. The paint used was Deft Polyurethane Coating, NSN 8010-00-181-8281, NIL-
C-83286B (Appendix 1). Paint was applied using a DeVilbiss, Size 30 (4-hole)
air spray gun and pressure cup for touch-up painting, and a DeVilbiss, Size 78
(10-hole) air spray gun and pressure pot for complete painting.

For both complete and touch-up painting, application of the first coat
required 30-45 minutes. Then after a 15-30 minute drying period, the second
coat was applied. Unless otherwise indicated, sampling pumps operated contin-
uously from the beginning of the application of the first coat through the
application of the second coat. Other sampling conditions varied during each
of the three surveys and are specified in Table I and in Section IV.

B. Foam-in-Place Operation

The USAF OEHL conducted one survey for MDI concentrations at a foam-in-
place operation at Bldg 310, elly AFB. Local exhaust ventilation resulted in
an air velocity of 150-165 fpm across the face of the application area. A
Guzmur Model 630 unit mixed Universal Polymers Maxpak 454 components A and B
to form the foam, which was applied to the packing boxes through a sprayless
nozzle. Component A consisted of MDI monomer, higher polymers, Freon 11, and
a trace amount of methylene chloride. Component B consisted of a high molecu-
lar weight polyalcohol, a tertiary amine catalyst, and Freon 11.

2



TABLE I. ISOCYANATE SURVEY CONDITIONS

Isocyanate Temperature Numidity

Survey Location Sampled Operation ely

I Hangar 48 BDI Complete Painting 84 40
Randolph AFB T-37

II Hangar 48 SDI Complete Painting 68 75

Randolph AFB T-38

III Hangar 48 SDI Touch-up Pata-ting 69 76
Randolph AIB T-38

IV Bldg 310 MIDI Foam-in-Place 68 72
Kelly AFB Packing

C. General Protocol

The USAF OEHL developed the following general guidelines for field
evaluation of the nitro-coated glass fiber method for HDI sampling during
spray paint operations and for TDI and MDI sampling during foam operations.

1. Determine the limits of the method.

2. Screen for Interferences.

a 3. Verify the stability of the reagents and the procucts of the
reaction.

4. Estimate the sampling precision.

$. Estimate the accuracy of the method.

IV. DISCUSSION AND RESULTS

A. HDI Sampling During Aircraft Spray Painting

1. Limits

The sampling tube containing the nitro-coated glass fiber Is used
in the same way as the familiar charcoal tube. except a higher flow rate of
2.0 Lyn is required for the glass fiber sampling tube. Like the charcoal, the
glass fiber is in the two sections, a 7 in front sampling section and a 5 ma
back section to detect breakthrough. NIOSH recommends sampling at least 60
liters of air to detect trace amounts of isocyanates as low as 0.02 micro-
grams. The data from the USAF OEHL surveys showed that breakthrough did not
occur until the quantity of SDI detected exceeded 18 micrograms. These limits
allow the detection of SDI levels ranging from 0.3 pg/m8 to 300 pg/mu for a 60-
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liter sample. For a 20 liter, 10 minute ceiling limit determination, levels
ranging from I pgl& to 900 ps/ml can be detected, or up to approximately six
tines the ceiling limit. The NIOSH recommended, 10-hour workshift, 40-hour
workweek. TWA for EDI is 35 ps/n' and the recommended ceiling limit for any 10-
minute period is 140 g/mn.

2. Stability

The NIOSH procedure cautions against possible interference during
sampling. Nitro reagent on glass fiber is unstable in the presence of light
and is unstable to a lesser extent during storage in the dark. The deteriora-
tion of the reagent results in a positive interference caused by the presence
of a peak during HPLC, which coincides with the HDI-urea peak. To eliminate
the possibility of this type of interference, tubes are prepared in the USAF
OEHL analytical laboratory and delivered to the base by the next day for
immediate use. Each tube is refrigerated before and after use and covered
with aluminum foil to protect it from exposure to light. During the course of
the surveys, the USAF OEHL analyzed tubes that had been refrigerated as long
as five days before and five days after sampling with no indication of inter-
ference or deterioration. The NIOSH method recommends storage no longer than
seven days at room temperature in the dark and four weeks at -210C.

3. Chemical Interferences

Both positive and negative chemical interferences are also possi-
ble. Any chemical that will react with the isocyanate group can cause a
negative interference; and any compound that has the same retention time
during BPLC as the urea-derivative of the isocyanate can interfere positively.
No Interferences of either type were identified during the spray paint
surveys.

4. Precision

Table II shows the HDI levels of five samples collected from the
same area in the spray paint hangar at Randolph AFB. The average amount of
SDI present was 19.58 pg with a standard deviation of + 2.71 pg. The RSD is
141. The calculated average concentration was 69 pS/m2 with a standard
deviation of + 8 iasm.

The samples, which were separated by no more than four feet, were
located at Point A in Figure I. All the Survey III samples in Area A were
collected for 140 minutes at 2 Lpm during touch-up painting of a T-38 air-
craft. Although 60 liters is the recommended sampling volume for determining
the TWA for HDI, higher volumes were used in this case to detect breakthrough
and establish the limits of the method. Breakthrough did occur in two samples
as shown in Table II. However, even at its limits, these data show the method
to be reasonably precise.
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TABLE 11. HDI LEVELS FROM AREA A
(SURVEY III)

Sample HDI, pg HDI, pg/m'

1 17.52 62
2 23.79* 84
3 20.73* 73
4 17.39 62
5 18.48 66

Mean 19.58 69
Std. Dev. 2.71 8

*Breakthrough occurred. HDI levels are the sum of the front and back sections.

5. Accuracy

Although the accuracy of the method could not be directly
determined under uncontrolled field conditions, the following sampling
procedures were used to estimate accuracy:

a. Comparison of EDI Levels Sampled at 1 Lpm and 2 Lpm

There was no significant difference between HDI levels col-
lected on single sampling tubes at 1 and 2 Lpm for the microgram quantities
shown in Table 111. The sampling tubes, as listed, were in consecutive order,
in Area A (Figure I), with no more than 6 inches separating each tube; each
sample was collected for 102 minutes.

TABLE III. COMPARISON OF HDI LEVELS AT 1 LPM AND 2 LPM
(SURVEY II)

Paired Sample
Groups
Area A Rate, Lpm HDI. pg SDI, pg/ml

1 4.905 48
1 3.787 37
2 10.006 49
2 7.127 35
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b. Detection of Breakthrough

To detect large amounts of isocyanate which may have passed

I and 2 Lpm. in which the sampling tube containing the nitro-coated glass

fiber was followed by an impinger containing nitro/toluene reagent (Survey I).

In no oase was isocyanate detected in the impinger.

c. Characterization of SDI as an Aerosol/Vapor

While the sampling tube is presu.&*bly collecting all of the
SDI, it is possible that if SDI exists as an aerosol, it may remain unreacted
in trapped paint particles. The data in Table IV show that most of the IDI
monomer detected is in the form of an aerosol. During sampling in Area A of
the paint hangar (Figure I), the glass fiber sampling tubes were paired with
sampling trains in which a glass fiber tube was preceded by an uncoated 37 mm
glass fiber prefilter. The level of the HDI monomer detected on the single
glass fiber sampling tube is 5 to 20 times greater than the level detected on
the glass fiber sampling tube preceded by the prefilter.

TABLE IV. DETERMINATION OF EDI VAPOR AND
AEROSOL CONCENTRATIONS, pg/m s

(SURVEY III)

Uncoated 37 mm
Prefilter*--Coated

Group Fiber Coated Fiber

1 8 62
2 4 84
3 10 73
4 13 62

5 13 66

d. Comparison of Glass Fiber Sampling Tubes and Filters

NIOSH suggests that a flat filter coated with nitro-reagent
is a more efficient way to sample for aerosol. Table V shows results from
paired samples using the coated glass fiber sampling tubes from Area A and
closed faced cartridges with nitro-coated 37m glass fiber filters. The
sampling tubes are clearly superior with an average HDI concentration of 69
pg/' s , compared to 23 pg/ms for the 37 - filters.

8
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TABLE V. COMPARISON OF BDI CONCENTRATIONS DETECTED ON
COATED FIBER AND COATE 37 as FILTER, pg/m

(SURVEY III)

Group Coated 37 - Filters Costed Fiber

1 22 62
2 17 84
3 26 73
4 28 62
5 21 66

e. Comparison of Glass Fiber Sampling Tubes and Impingers

An attempt to compare the glass fiber tube and the impinger
sampling methods resulted in a few data points showing no consistent, signif-
icant difference at low HDI levels (Table VI. Figure 11). For longer sampling
periods paint visibly collected on the walls of the impinger and at the outletof the impinger sampling tip. The data from most of the sampling trains using

toluene containing impingers were invalid because of pump failure caused by
toluene leakage or because of the pIesence in the samples of diethylhexyl
phthalate, the plasticizer in Tygon tubing, which was dissolved by the
toluene.

TABLE VI. COMPARISON OF RDI LEVELS USING NITRO-COATED GLASS FIBER
SAMPLING TUBES AND TOLUR4E/NITRO REAGENT IMPINGERS

(SURVEY I)

Impinger Nitro Method TUBE NITRO METHOD

Total Total
Flow Rate, Volume, Flow Rate, Volume,

Area Lpm Liters itg/m" Lpm Liters ag/m'

Al 2 170 <0.005 0.95 81 0.039
A2 2.1 178.5 0.009 1 85 0.009
A3 2.05 174.3 (0.005 1 85 0.013
A4 1.95 161.5 (0.005 0.95 81 (0.003
AS 2 730 0.024 1 85 0.012

*Pmp stopped during sampling.
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B. MDI Sampling During Foam-in-Place Operations

The original intent of field testing the glass fiber sampling tube for
XDI or TDI was simply to confirm the results of the NIOSH laboratory valida-
tion, which showed the method to be both accurate and precise for TDI and MDI
sampling. However, the data from the foam-in-place survey at Kelly AFB do not
substantiate the accuracy and precision of the method for MDI collection and
suggest the need for further sampling.

During foam-in-place operations, MDI has been shown In the literature
to exist normally as an aerosol, while TDI because of its higher vapor pres-
sure, usually exists as a vapor (5). For these reasons, NIOSH validated the
nitro-coated glass fiber sampling tube method for TDI vapor and used 13 -
nitro-coated glass fiber filters for JIDI aerosol. However, the data collected
at Kelly AFB indicate that for the conditions encountered during this particu-
lar survey, MDI existed as a vapor and that neither the glass fiber tube nor
the 37 ma glass fiber filter was a satisfactory sampling method under these

conditions.

The sampling trains used during the foam-in-place survey at Kelly AFB
were similar to the trains set up during the spray paint surveys, in which
single, nitro-coated glass fiber sampling tubes were paired with trains con-
sisting of sampling tubes preceded by uncoated 37 m- prefilters and with
single, nitro-coated 37 m filters, all collected at 2 Lpm for 96 minutes.
During the foam-in-place operation, an MDI 7005 tape monitor supplied a
direct-reading, continuous strip chart recording of MDI levels.

As shown in Table VII, MDI levels on the single sampling tube do not
vary significantly from the levels detected on sampling tubes preceded by an
uncoated prefilter. These results indicate that MDI existed as a vapor and
may explain the breakthrough evident despite the very low microgram quantities
detected during the survey (Table VIII); vapor collection is generally more
efficient at lower flow rates. The vapor nature of the MDI also probably
explains the nondetectable MDI levels using nitro-coated 37 mm filters. The
MDA 7005 tape monitor, sampling at a rate of 1.0 Lpm, over the same time
period averaged 1.75 ppb MDI. If the sampling tubes were to detect MDI vapor
levels of 1.75 ppb, the microgram amount of MDI present should have been ap-
proximately 3.5 micrograms, rather than the less than one-half microgram
amount actually detected.

V. CONCLUSIONS

A. MDI Sampling During Aircraft Spray Painting

The data show that only 5-20%, of the EDI monomer detected is in the
form of free vapor with the remaining 80-95% of the reacting monomer entrapped
in paint droplets. While no detectable quantities of EDI pass through the
glass fiber sampling tube, it is not possible to determine in a limited field
testing situation how much of the HDI present on the glass fiber is actually
reacting and what effect a change in variables such as particle size distri-

bution, sample loading, temperature, humidity, etc., would have on the accu-

racy of the method. Also it is not known what practical significance the

10



TABLE VII. MDI, Wsm FOAM-IN-PLACE, IELLY AFB
(SURVEY IV)

Uncoated 37 me
Group Prefilter-Coated Fiber Coated Fiber Coated 37 mw Filter

1 3 ND ND
2 2 2 ND
3 2 1 ND
4 1 3 ND

TABLE VIII. MDI. pg, FOAM-IN-PLACE, KELLY AFB
(SURVEY IV)

Uncoated 37 -
Prefilter-Coated Coated 37 m

Group Section Fiber Coated Fiber Filter

1 FRONT 0.330 0.299
BACK 0.208 0.157
TOTAL 0.538 0.456 ND

2 FRONT 0.302 0.287
BACK 0.096 0.139
TOTAL 0.398 0.426 ND

3 FRONT 0.201 0.246
BACK 0.200 ND
TOTAL 0.401 0.246 ND

4 FRONT 0.281 0.393
BACK ND 0.188
TOTAL 0.281 0.581 ND

actual or detected levels of DI vapor, or EDI aerosol have in terms of either
toxicity or respiratory protection. Nevertheless, the method does provide
reasonably precise and reproducible results in a field testiab situation. It

can be adapted to routine, base-level use with a minimum of difficulty. Over
all, the field evaluation shows that with proper handling the glass fiber
sampling tube can provide a consistent method for monitoring HDI levels during

11
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spray paint operations up to 8.5 times the TWA and 6 times the ceiling limit

at the recomended sampling volumes.

B. TDI/II Sampling During Foam-in-Place Operations

The results of the foam-in-place survey at Kelly AFB suggest the need
for additional sampling. Future surveys should compare collection of both TDI
and MD1 at I and 2 Lpm, determine the vapor/aerosol nature of the isocyanate,
and compare the efficiency of collection of sampling tubes versus flat filters
for either vapor or aerosol. The MDA tape monitor method is a proven method
for monitoring TDI vapor, although it requires special calibration for accu-
rately monitoring IDI aerosol.

VI. REOIMENDATIONS

Use of the nitro-coated glass fiber sampling tube method outlined in
NIOSI Method P&CAN 326 as the best method currently available for monitoring
isocyanate levels during spray painting operations.

Continued use of the NDA 7005 tape monitor when Isocyanates are used in
operations other than spray painting.

12
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o Irritation or narcosis can result frod inhalation of solvent vopors.
auanciancv Awe flinT mo rmoacEuazz. bzxu %ontact - Pipe okz" WVI -a rag r.'czra J

Mg. thorough rinsing with water and washing vith --1d soap and water.

" . Eye contact.- Alush 10 minutes with water and consult an eye physicl--.

Inhalation-.I.emove to fresh air... . . . . .,

* . - TAOSUTV . 0~eNTA~O-avoid sparkcs fromu balng stjrucc
. £ ' 'with steel object or stati 6 electricity.

IVO= open -Lame .in viClniy. Zvola ePaosure
*. STAME 2 to heat. ..

a W UCON."PATAWKSfWV P . -a'old convact with water, alcohol..s and otaor
c compounds wlich react' '. Isocyanates. .

* MAZARDOUS .S"C-P:ToO. PRDoUCTS. . .- . ; .'. .. *Ibl,-

" -~ ~.,~eip@N STO A I .- .AVOID
",*- . . MA VOCCUR - "

HAZANDOUS , ,,_-_,_,_ _

WSLl NOT .. .

STEPS TO 09 TAKEN 44 CASE MATERIAL IS 0t1rCASCO CA SPILLEO

-- Absorb vith ol absorbing compound or dry rags. 'Flush with large

volume of water. . .

pu

-o WASTE DISPOSAL ETNO0

* ujgDispose in tightly closed container and finally dispose by sanitary
_ andfil....

3 RhESPINATORY PROTECTION (..ff 7  ..

• --* .3 ' ."•

P.-1 VENTILATION. LOCAL EZXNAIIVT ueaeut PC
.. " , , - ,, use adequate " ,.-coA.

0 . entilation with exhaust faann

its PRoTar :TIV& GLOV4S E ,"...." ~VE PftOT9C?4.*)
crs y yes ...

"''"" "' ftter..ll SCCatalor tlo. CR84306) 1

aI tAK IN H ANOIG ANO STOMIMO

r e Haterial is sensitive to moisture ahd shodd be'kept in tightly

4 closed containers. " '
OTHER PRECAUTIONS - avoic -pro.longed 1nIrMa.laJrlo 01 vapUars. icro. ven;1j-XaTlon
Is.tioor a fresh air suuoly cask is recommrerideA.-

POP SIPPWI(Ae#*. NA1 OT CLASIIPICATIOve

82 DOT A TICL9 - isint product .- iomiable liquid
DOT LiADL oT MANNIG E94904XCV ACCIDENT P A "$.%No PROCEOUAES

.. - Seto VLA .RDtln
ior PLAJCARD VPCAUTIONS TO 0E TAKIN I" TIRAN POTATION

1 la blate Zorumal precautions.

1% . . $ s

.13-2.
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MAEILSAFETY 0 --T MU1T pe.e
*AUATno-n~ AND *SCSA DTS..TI ca-"JwV 6.00C IGiSC VIV03*&to

*DEFT CHLE4ICAL CO~nIBOS 33461 i-991
ABOMSESS tlwwo". $A0 Cop8e. SI a*ZIP Cad.j

* 17451 Von Karcan Avenize, Irvine, California 92714
M194CU.H&4AND PONV *N A b1 4

SPolyurethane topcoat, base component Defthane

Polyurethane enamel, aliphati 03-If-4,. Color 1787591.3I-C-83M86
VIDIL tAL STOCK nuft"It IPSM, GAO WIO" (LeSJ OUTSID -51,A DIMENSIONS th.

8o10-Mo-181-8281-6. 8281
FIN PRO .LTIN A&MA*O STD IB SI.

* FLAIIAILt X fAN _______ AC~anrrY SPLCIPIC NAZRf\......

AND2 PRUNA~M IIT VALUE9 ALLOYS AA 4 METALLIC COATIN"" 6 LIMIT VALUE

LA-UvALIST ALLOVS

SOLINTS Us- -01$ on FILL5A METU

x

bIAROAOUSIETURRS OP OTHERk LIQUIDS. 501.601. OA CASES % 1M0'9%'*u' * -

Xeb] -.w keon)h~bylethl kton .10 200
Ety Aaa 4 4

MY thlno gjXco3. mono ethyl ether acetate.~ ~

BOILING POINT a'.) . 169-331 OP SPIEC1IFic GRAVITY (823)1.37

* 4 PA CENT VOLATILE .ft - VAPOR PRESSURE (maN* or5.0-MCM

VAPOR DENITY (A heavier EAOAINBi

5 OLU&SLITY III, -?cm Slone

White paint, odor pleasant-pung~ent
SFILAS66 POINT f*.fled t..* FL4 L@D1,1eEX PLOSIVE LIIT UPPE ftESPLOSWE LIMIT

£ 28OF Oten cup ASTI4 D 131. LIWT1 1 .6' not-available

Carbon dioxide, roam or dry chemicals
?:% EIL IS POCD.E do not use water stream which might spread

Ssparkis or open A-smy epesn .

anoy ma be' prsn J

81 ? 53
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T- RS0OLD #bl VALL .

See Section I "- "
ic alFaccTS 019 VMEaPOSIRC

c M'olerate eye irritant. Possible irritation oC ski by solvent.

• Irritation or narcosis .can result rori irLhalation of solvent vapors.

SCME ,LRIC MA60FNIRST Mo, PROCCOUNIS Skin contact - wipe otf with a rag then
* = thorough rin ing vith water and washing Lith mild soap and Water.

B J ye contact - flush 10 minutes with water and consult an eye physlcial.

Inhalation. - reiiove to fresh aIr.

UNSTA wih . avoid spaks from being struck
w s object or soteatic electrcitr.
A. . void open E'ame in ViCinIty. Avoid exposure.i. -c +.-i'-.- T,. 'to heat.:+ ;

INZ=. V I . TV 
,V&* 

W 1..... + .. :-W • .. b...

.Z ... - - CO. POSITION P-OUCT3 ,-.

W4S ccul CONDI. OMS To AVOI

HAZAROOUS 4-ILL NOT1 1 . , . ..

STzPs TO 69 TAKENG 06 CASEK MATERIAL IS RELEASE* OR SPILLCO
A Absorb with oil absorbinco-poua or dry rags.: Flush with large

'volume "of' ater. bvold sparks or open flame.

U6

134

.- WASTS 61SPOSAL NXTNOm 
..

.. Dispose o.. clean-up rags'by vetting with water and keep In a closed

" container. Dis.ose in tightlyrclosed motal container and finally
96

dispose by sanitary lendfill. •
RSRAo .. "Good ventilation "

soVENITION uOCAL EXHAUST Use .adequate SPECIAL
Z " ventilation with exhust tan

* . MIECOAICA16 (Cenaoo . * OTHER

_. . . .. ... . o2

a 5~ PMOTWCTIVII GLOVES ''. '. E.Yz PROTECTION

6- * 4 . - ... .Yes yes
.0 071E0 PROM114 f EUIPWNIT

a.., " .- o. -.. ' . . .

~1 VRKAUION T02. TAXIM 63N "ANDLING AND STONINSG .

"Use normal storing precautlfi as with paint. Keep away from hea.

Ssparks or open flames.j o OTHE PRECAUTIONS

lavoid prolonged inhalation-of' vapor.
.' PeR- SIPPN ( 4 .M.U.) "AMC ES T

* ~ DOT ARTICL~E - Paint product *~Fammzab3.e-Liquid

66. DOT LAGIEL 84164A964t EMER^GENCY ACCIOCICT PRECAUTIONS Aloo PROCCOURECS IF

;: - RedSeSctoV
so * c DOT PLACARD 1PRECAUTIONS TODE TAKNI NIGAFSPORTATION

** enFlammable )sorman precautions.

"e . e . . " .

/.vldprlore ,~hlaIo o.vpr . ,
. . '. .. . .1" " " +'

".- rodut . lammb~e iqIi

"". • ~ o
< OV LII. DT s~fllSO 'llcrlG~CY'CCOi" PICCUTONS ,O PO £OO S......
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