e e R e W O ey et e R R T S e e e S e e D R S R e

AD-752 538

EFFICIENCY STUDIES ON 1967 AND 1971 ROCKET
PROPELLANT CANISTERS

Philip Diamond

Environmental Health Lakoratory
McClellan Air Force Base, California

March 1972

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road, Springfield Va. 22151

- = -, - s f - AR TN NS ey
= e T T T T TT T me e s S e e s S R R e e RNy




~ TS, WAL MRS, v ST T
v&@@ig{%gﬁgmg e t =
R, N .

Ry —— g

ENVIRGNMENTAL

ENGINEER NG

Prof. Report No. 72M-6 :
(Projcct No. HFF-201)

ADY52538

AND-

% B oengitic Al Lt S A (4
iyttt Stk e A

SClERCES

T T e LT

US AF ENVIRONMENTAL HEALTH LABORATORY

e e b e
T Ryt m“f.“.i!‘ LR ek

e s L T BT
il le}"”v; \_ Gla.mdee e 72

‘ s pubac TEIFESA ‘
Arb""ef‘ o pubiC T€% | V
Piawizut n_:;r;::,..uu 1
M'&O’" ,av—"‘"—'-“""' e aamand
EFFICIENCY STUDIES ON 1967 AND 1971 7
ROCKET PROPELLANT CANISTERS g
7 3

Philip Diamond, Industrial Hygienist E:

March 1972

Reproduced by
N;\T!ONAL TECHNICAL
INFORMATION SERVICE

- et
U'S Depoartment of Commerce ™ € £

Sprin 3field VA 2315) L ‘:-"__:.{%
—_— i TAT

McCLELLAN AFB, CA. 85652 /D [\

hY
AFLC SMAMA SEP T0» SM

S S e e




SAEES s, Sedmamane oo e = oy =y T T > - e
=5 SRR, R R e R T - f?%ifhggﬁv?%
- TSRS AR

Unclassified
Security Classification

DOCUMENT CONTROL DATA-R&D

(Securlty clessilication of title, body of sbstract and indexing snnotation mus( be entered when the overali report Is classilied)

1

- ORIGINATING ACTIVITY (Corporate author)

Unclassified

28. REPORT SECURITY CLASSIFICATION

USAF Environmental Health Lab
HicClelan AFB; CA 99652

25. GROUP

3. REPOR TITLE

EFFICIENCY STUDIES ON 1967 AND 1971 ROCKET PROPELLANT CANISTERS

4. DESCRIPYIVE NOTES (Type of report and inclusive dates)

FINAL

S AUTHCRIS) (First name, middle initial, iuat name)

PHILIP DIAMOND

6. REPORT DATE

74, TOTAL NO. OF PAGES 7b. NO. OF REFS

March 1972 4 0

8. CONTRACT OR GRANT NO. sa8. ORIGINATOR'S REPORT NUMBERI(S)

b PROJECT NO.

72M.-6

<.
this report;

A

8b. OTHER REPORT NO(S) (Any other numbers that may be assigned

\

w.ﬂ)‘

10. DISTRIBL TION STATEMENT

Distribution of this document is unlimited

]

v»
! mﬂ.@ %ME’M

11. SUFPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

USAF Environmental Health Lzb
RcClellan AFB, CA 85652

g
i

o

=5

13. ABSTRACT

\

\
Y
Mine Safety Appliance Company's Rocket Propellant
Canisters, Model GMN-SSW, were tested using nitrogen
dioxide (NO,) ard unsymmetrical dimethyl hydrazine
(UDMH). Canisters manufactured in 1967 were compared
to canisters made in 1971.

Results of this study indicate that there is no statistically
significant difference between the absorbing capacities of the
new and old canisters for both contaminants. Indicators on
the new canisters were unsatisfactory for both UDMH and NOz. /

D xFr?op:esi"f' ]3

Unclassified

Sccurity Classification

Ay

#,

"

R Rt AT (KO

St 1 SRR R A R RS S

O S £ AN Rt P W0 D

5



EETYS

ey e 9

Security Classification

= T T g T &
e R e e

KEY WORDS

ROCKET PROPELLANT CANISTERS
NITROGEN DIOXIDE

DIMETHYL HYDRAILINE
RESPIRATORS

Unclassified

u
"

Security Classification

AY

Hreh i ey

N—
&

AN

b

o
.

RAL

i

e s e
N S g

o

S

PrTERT R Tt

o
i



iy

Rt RS R o= -~ == o T
ey P .@q‘,‘@aﬁ}&_hh Ty

USAF ENVIRONMENTAL HEALTH LABORATORY
McClellan Air Force Base, California

EFFICIENCY STUDIES ON 1567 AND 1971
ROCKET PROPELLANT CANISTERS

Prof. Report No. 72M-06
(Project No. HFF-201)

March 1972

Prepared by’
PPIX/ P DIAMOND
Industrial Hygienist
Reviewed by: Approved by- __

éf&&u L _ / //&[g 7 /
HARR GS’ /‘ FRANCIS S. SMITH
MaJor . BSC" ///} Colonel, USAF, BSC

Commander

Chief, Fi eld Suppori Divisicn




r
PR

A

s

et

#
rra et

R

Ghe)

=

o

et

AR Ko B g YR IR ‘U«'WWU\"M’*MmW}WM\?IEMfmmmﬂﬂwmfm)ﬂmwmmﬁmwm. Lyl

A A e - R

NOTICE

THE SUBJECT REPORT IS RELEASED BY THE AIR F ORCE FOR
PURPOSE OF AIDING FUTURE STUDY AND RESEARCH.. RELEASE
OF THIS MATERIAL IS NOT INTENDED FOR PROMOTIONAL OR
ADVERTISING PURPOSES AND SHOULD IN NO WAY BE CONSTRUED
AS AN ENDORSEMENT OF ANY PRCDUCT. THE VIEWS E_XPRESSED
HEREIN ARE THOSE OF THE AUTHORS/EVALUATORS AND DO NOT

NECESSARILY REFLECT THE VIEWS OF THE UNITED STATES

AIR FORCE.

ey~ 1

-y s L DT BT Hi ‘v,-‘.&w A LA
Amm«&m:mmwmmmmmwﬂ&m«&mwdlRMMMW i

A G Y Lot 2l




R . s o D e T TR BTSN BT < S
S iR R e e T g o e S S ETRRTE R ST S

DISTRIBUTION LIST B 3
WRNEMI (D. Tanner) T ' 2
Robins AFB GA 31093 _ 3
Director of Base Medical Services 2 : 3
Attn: Bioenvironmental Engineer . E
Robins AFB GA 31093 g
. 3
o CINGSAC/SGPA, Offutt AFB NE 68113 1 i
= 3
E AFWTR (Capt Bruce A. Hollett) 1 E
% Vandenberg AFB CA 93437 2
£ Hq USAF/SGPAAP, Washington DC 20330 ' 1 -
g Hq USAF/PREV, Washington DC 20330 1 8
B AFLC/SG, Wright-Patterson AFB OH 45433 1

s

pEvEAD

USAF Environmental Health Lab

Kelly AFB TX 78241 ;é
f:;g
=

USAFE Central Aeromedical Services (SGPHL) 1 .

APO New York 09332 ' E
#

2 o

AFWL/DOUL, Kirtland AFB NM 87117 1 : %

AFWL/DEE, Kirtland AFB NM 87117 . 1 %

1st Medical Service Wing 1 §

Attn: Bioenvironmental Engineering Br. 2

APO San Francisco 96274 2

Dep Insp Gen for Insp & Safety (AF/IGDSL) 1 §

Norton AFB CA 92409 Y

USAFSAM/EDAO, Brooks AFB TX 78235 3 |
§
2




e T St el
T T 8 ,ﬁﬁ‘g‘?ﬁ&ﬁﬁfgﬂgf&&c SRR
et e B IR RRS TE RSN A =

SECTION I
INTRODUCTION

The Mine Safety Appliance Company's Rocket Propellant Gas Mask
Canister M15A1, is used by personnel exposed to fuels and oxidizers in
Titan II operations. This canister provides protection against red fum-
ing nitric acid, unsymmetrical dimethyl hydrazine (UDMH), hydrogen
peroxide, organic vapors (e.g. kerosene, aniline, and alcohol). One of
the built-in safety features of the canister is 2 small viewing window .
containing a color indicator that changes from orange to blue-green whes
the absorbing capacity is 50 to 75 percent depleted. Th= purpose of this
study was to compare the capacities of unused 1967 and 1971 canisters.
This study was requested by D. Tanner, WRNEMI. The concentration

times time to a color change and to penetration at 1 ppm of NO, and
UDMH was tested.

SECTION II
METHODOLOGY AND TEST PROCEDURE

Generating and test equipmenat for the study of NO, are shown in
Figure 1. A dynamically calibrated Teledyne Olfactron was used to
verify concentration levels of test gases at the mixing and effluent chambers

which contain representative concentrations of both the canister inlet and
outlet concentrations.

A fritted bubbler with auxiliary air flow was used in place of the im-
pinger for UDMH vapor production.

A steady flow of 38 liters- per minute was maintained through the
canister.

SECTION III
RESULTS AND OBSERVATIONS

The 1967 canisters had crystals within the indicator window that were
larger than the ones in the new canister and the color was slightly off-
orange (usually orange-black). Color changes before penettation with the
new canisters were unsatisfactory and the color was described as yellow
by several observers even after penetration had occurred at significant
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levels with both UDMH and NO, exposurés. Results of testing are shown
in Tables I and iI below vsing test conceatrations of 2,000-11, 000 ppm.

TABLE I

NO; TESTING WITH GMN-SSW CANISTERS

PPmM x min to Ppm x min to
Canister Mfg. Date Color Change .Penetration (1 ppm)
1 : 3/67 313, 000 429, 000
2 3/67 248, 000 371,000
- 3 3/67 219, 000 - 292,000
£ 4 3/67 407, 000 517, 000
3 5 3/67 369, 000 4717, 000
¥ 6 3/67 213, 000 320, 000
7 3/67 - 338,000 506, 000
‘:‘ 8 11/71 Unsatisfactory 398, 000
3 ; 10 11/71 Unsatisfactory 414, 000
4

Making a pooled estimate of the variance on the Null Hypothesis that
the two groups of canister samples (old and new) are drawn from an iden-

2 3::,., tical population, it has been calculated that the observed diiferences in the
! mean penetration values are statistically insignificant (t=0.169).
35
%» TABLE II
:' UDMH TESTING WITH GMN-SSW CANISTERS
i
§§ PPM x min to Ppm x min to
f;' Canister Mfg. Date Color Change Penetration (1 ppm)
T 11 3/67 101, 000 132, 000
= 12 3/617 ' 85, 000 128, 000
: 13 3/67 . 71, 000 135, 000
: 14 3/67 106, 000 212, 000
15 11/71 Unsatisfactory 106, 000
’ 16 11/71 Unsatisfactory 125, 000
17 11/71 Unsatisfactory 193, 000

Again a pooled estimate of the variance was made on the Null Hypo-
thesis that the two groups of canisters (old and new) were drawn from an
identical population and it has been calculated that the observed differences
in the mean penetration values are statistically insignificant (t=9. 26).
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One of the old canisters had a badly off-color indicator and the pene-
tration and indicator change were inconsistant with the results obtained on

the other canisters. Penetration of UDMH occurred at 82, 000 ppm x min
with this canister. :

SECTION IV
CONCLUSIONS

1. The canister absorbing capacity is not adversely affected by 5 years of
storage if the indicator is still orange.

2. Indicators on the new canisters are ursatisfactory,

3. Results of this study due to refinements in technique do not indicate
ppm x minutes penetration values previously obtained.
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