
UNCLASSIFIED

AD NUMBER

AD851139

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; FEB 1962.
Other requests shall be referred to Hq.,
Space and Missile Systems Organization,
Attn: SMSD, Los Angeles, CA 90045.

AUTHORITY

Space and Missile Systems Organization ltr
dtd 20 Mar 1972

THIS PAGE IS UNCLASSIFIED



0ENBRAL DYNAMICS

ASTRCDNAUTICS

CCONV.R ASTROCNAU~TICS ITORM 4213b1 - 150C As



C CN V A IR A ST RON A UT IC S

00 ~R - 3063"

lrw D M- NTTT PIPOPT

MOR

TUDr130(IMTIONq OF HYMCARON OON-
UANAW1' INl TR C2MWr1THYLVIE a
CONCZl~ffAIONS Or AP2MXMA= 10

PAM~ ARN MILLION

Spec. No. A.R-270-111A GiERfAL DYNAMICI

* 'MAY 2 M92

PRE ARE B APPROV D BY I 4~
P~EPAO?~%~W. Ou~~ *5i St

RI=ae' i r Lob.

to spol export controls W

each transmittal to foreiam
governments or foreign
nationals may be made oulT
with prior approval ol:
Hq.SAMISO, Lk., Ca. 90045

RtvisjoNs Attn: SM

11 AI1CHNG PAGES AFFEC?(n

1 73



Best
Available

Copy



G31U.AL DY)AIC/AMNAUTfICS

Title_

Nqotices

1.0 Introdaotior. 4

2.0 Summry of Reculte 14

3.0 Test specimmns 14

4.0 Test Procedure 4

5.0 Test ftsu1to 5

k6.o ROCOMOSS4Atio=s 5

F±~.es 1 Irdfra-rad Abeorptioz of Hiydrocarbons 7
in friahloroetayien* at 3.45 Microns

2 InfrS.-red Aborption of Hydrocarbona
in~ Carbon Tetracholoride at 3.45 )tcron~s

22/62 -2-



- ;-t . fl A'.r !_C'en.'-

Jt;_- att re -awl for

i ~ & e ~b e c ~ ~ c n o r ~ ; c r w ~ e rre la te d G c v e r.c a mt

rest~- &'o on.J~ata, r- ~ ta, rU. ~e. aV ipwlctd tze cad drav-

k~t~.~t 'x A' .- ci rw . a~ te ;t eat Ltretc.L.-_ci

a-C _ re
V: c _II L 't" X 14 !Q -,



e investigatio" described in this report were carried out to
develop a method of determiniag .ow concentration of greases
and oil- in eowwreial %rIa& 4r9=jny e vii vu4 I:* mge
eoonomieal than the pr e"t roedure decribed in A-270-141A.
Ihe tea% request specified a Infra-red spectrootoa c

&4vapor phase =rto~po ic ztIN-04- b* coafl1 'd: and ta
the method doveloped shiould 'be oapaU* or 4etectiu& hydroeartona
in concentrations below 12.5 Nm vitb an accuracy or * 1.25 pyy.

2.0 SIKMRY OF 325MLS:

-Anmlysis of the samples by San ebrom aography was ruled out because
of the la4k of volatility of the hydroearbon contaminants.

Infra-red te$niquea applied in this test were iucapable of a-
ourately determining hydroesrbons in trich) rethyleae in concen-
trations below 50 pW.

Tie appliciation of nuclear eagietic reouac tehniques to the
problem as found to be impractiasl because omercial trichloro-
ethy.eno has an NO spetra whoae econdary peaks coincide vith

I%* tr or yleae Tros etcihe fte solutions vere sde
was the flmI inal yrad bf ta schoeathyleae, th wited, m au-
fmturd y Dupont Corp. under the waa "Trclene-Dn.

The mtril used t iclate a h drrbonecontarmainant a i eSP
havy ge o ineral otl, hving a specific gresviy at 70t os0.885.

4. Oes -ifpconeri uio place on an ale hat bl on
MUM*a~ T.D analysis by gas chrcetosgrayhy, the maxi~ma tepw-

ture at whiah all Usaerial voliesai wa determned. A sangpe
of trichlaroethylemo whh ha bee use for depreasing wa obtned
and the sol.vent *Y~pora%*ed at 8O*C. T* oily residue vw t-ras-
ferred to a erad crucible, placed on an ali-mum heatingsblock,

and surronded with insulatin material. the tperature of the bloc
was imere aed and when it had r sched 225"C, the residue began to
make. When the Umeature reached 300C, thare remained so oily
internal in the crucible, but considerable charring had taken ae.
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4.2 5rp*,14~ Ct oatoQtry - To dtermine if low coaCcotrt,Oz* of

binfra-red MetaO4, standar-d sa4B frina.o..i
Otnylene were mae up roi~infi in concentratiori of hy4xr.. -rbotis fro
IGO pp t 10 T ie IL"rrd &L:rba- c~f Qh~a4 0--luionz w"

deteriind uiag a Becmn 1114 in-strumnu. Ma1eral oil w" s waectod
as a riy&rtearb<on contaminant mo~rn similar to tho" presenat in trij-

0hlroet..yieze vaich had bear xsd as a. degruer.

A do-,ble beorj we~q as uze*d in analyzir.l the solutioas, the
refermnce cell contaiing o~nerviaJ. triculom*Vthy)*a* from the san*
scU-,xm* &a uevd U prepar Ine ete.,4&r salutioas. 71a* cell vi"novs
,-~c KB?. 12e cell patc Ieatii wasa 2 ra. Aboorbance of the solutions
ait tLe 3.45 micron C-.1 btraWIne frequ~nCy was Measured.

L-. az effort to &C.ueVO U&. b*3t resoltuion of U* spectra and the
mc.st r*producl'ble data, a vriety of~ co~binatlous of suAch variables
as8 alit widt. io Gain bmd sca;,nfiflL speed maz lazed. Final data was
taken~ frrG sp; ctra r,.m at a gln of 24 and alit width of 0.10 at
3.45 mlcror~s. -Mt scanniag speed acoss5 Us. peak wias .08 microns!
Minute.

A scale expander vas used for all the L-Awsuremnt. It was adjusted
bQ "~at the haIgat of tse 3.45 mnicros peak of the 100 pyum solution
was at a

An attempt was made to measure +.Le soai.utioris using celter 4 = path
len, ttn, but t1oe energy transmission tarough cells of this ese filled
vitk- tric.4loroetuylene was so low th',at Ur. absiorbance of even the 100
ppr_ concentrations of mineral oil coxl-d not b4 doteran±rned.

As a compa~ri son, a similar 3et of wwesuromnzta, uning tiae saa operat-
izwg parameters, was m~ade or, a set of solutions of carbon tatrocihloride
contain mineral oil in tLe sara corietrations as the trichlorothy-
lene solutions.

4.3 N'.4cleer )bgOetic Resonanace - Jbe nuclea~r maqrtic resorance spectra
r~ andril rM r~t os standard concentratilons of mineral
oil in tLe solvat were determined in an attempt to apply tn.a technique
tc tLhe analytical prctlen-.
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M-APAL DYhAK=C/As1f!iA~MU

S5.0 I=14ULS
5.1 0" Crowato§!V - On heivtlru a Omizpje of trie~rthylne wricb

ha5bw.se fo derazn plarp-ises, it waii found totat toer" wer*

componients present v'.iern liai corn x.36tively Lie, bjoiliag points or were
not volatile at @.II. TBvca" of' U14 1"Ch of U'~ltility of 'tbege
aompoaeuts, anaye~e by &a "c atu~pLy' is otvicu~ly zot indicauAe.

5.2 Inra-Re 2M r*tomtro-ednr acxs oatpsie o prt_, oduce repr
5.2E unrafl de th otomt r =dr w"n It ytnsva cpt a p uct rei .i

divaille infra-redi spectra cf ndcrosin tricloroetiiylne in
=cnetratlon3 les toaar 50 prm. A plot o-, t::e abwoxce fixction
of cotetreatioas from 50 to 100 1)p is included as F7,'&tr* 1.

Absorption tftueamts were made in crorresond1.aL evluticons of
carbon tetrachloride eentsining hydrocarbons ina m-centrtous alow
a10 po Vith non* of tic Liffioulty expeienced in' meanuriag t;AC

trichlorothylone salutionz. Veriation of' measurent of Uoe Carbon
ttrchloride uolutions at the 10 ppc bo-Yel resulted in errors In
hy.%rocarbon concentration witliir. Ui* ispecifled limnits (I. PP at 12.5
3PM' concenratO4".. A plot of t * abnorbdaoe fCxictions of t-eas solu-
tions rmnging in Concentratiou from 10 to 100 ppsc is iacludAnd a
Yigure 2.

5.3 rThAce~rwt Resonance - Ixamination of the trichloreth~leae
soltioia y uejear msatntic resonance techniques inditcated that

commercial trich2loroethylene L"~ an UW apectra vhojse secoadary peaksa
occur at the same frequeacy as those due to LdroarbonS in tae solvent.
7h* presence of these peakis, w~hich presimbly &re causod by organic
inlhibitor In the solvent, nma.'e it impossiole to detect the presence
of hydxnearboas in low concentrations.

Of the analytic approaches applied In thig test to tbe deterrnitation
of hydrocarbons in triechloroethylene, infra- red spectrophotometey
appears to be most appropriate. Howvever the sensitivity of tue nethod
described in this report i$ not &ftiai'actuory for deternining concentra-
tiona as lcy ats 12.5 ppzn. It appears from a coarparisoni of' aolutions
of hydrocarbons in. both triekaloretaybene and caroon tetrah.2.oride that
the diffic.~ties experieniced in lanalyzizai trichlcrottrylene soluticnr:
are caused by tae solveat. P'rearz.bly, the presence of a C-Hibn
in tricnlorostosyl"n raducos the Iatensity of radiation p4Lsiug tar-OU&I
the sample, thus decreesirg sensitivity of %no infra-red beam to Ue
pros ".e of hyd.rocarbons.

Low oncentrations of hydrocarbonz in solvent can be determimed by
this mtod only by, using oolvezts in whicii te C-H str~xture Is
absent, sucha. carbon tatraabloride or one of the rreous.
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