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-iiﬁ-iQ mi_cs,r TRUAALTICE

‘x ¢
1.0 IIPTRODUCTION:

T—Mhe investigations described in this reyport vere carried cut to
develop a method of determining lov concentrations of greases
and otls i{n epsmercial trichloretnyviene wanich would be wore
soonomigal than the pressat procedurs described in AR-Z70-1l-11A.
Ths test rejuest specified that infra-red spectrophotomatric
and vapor phase chrummicgrephic methods e considersd, and tn=t
the nethod dsveloped should be capable of detecting nydrocarbons
in conceatrations below 12.5 ppm with an eccurecy of ¢ 1.25 ppe.

% o

2.0  SIMBMRY OF NESILYS:

~_Analyeis of the samples by gas chromatography was ruled out becsuse
of the lack of volatility of the hydroearbon contarinanta.

Infra-red technigues applied 1o tois test vers lucapabls of &o-
! Quratsly determining nydrcearbons in trichlorethiylene in concen~
. traticns below 50 ppm.

T

™e application of nuclear magnetic rescnance techniques tc the
: probles vas found to bDe impractiial becauss cosmercial trichloro-
4 ethylene has an M{R spectra unhose secondary peaks coincids with
; 3 toose due tO hydrocarbons. -

3.0 TXET SFECIMENS1

(A e 2N

The trichloroetnylens from which the sarple solutions were made
was the comercial grada ¢f tricholostaylene, inhibdited, manu.
factured by Dupcnt Corp. undsy the nama "Triclene-D".

Ao fopny

™e material used to signilate a hydrocarbon contaminant vas USP

g hngy grade mineral oil, having a specific gravity at 70°? of
f- OQ 5'
k.0 TEOT FROCETAIRR:
4.1 Gas Chroaw - To determine if the sample under consideration
ves 3 ¢ for snalysis by gas chroaateograpby, the maxlunum tempers-

ture at vhish all the material wclatilesed wvas determined. A saxple
of trichlorcethylene which had been used for degreasing wvas obtained
and the solvent evaporuted at 20°C. The cily residue vas traaa-
ferred to a ceramic crucible, placed on an aluminug heating block,

snd surrounded vith ingulating waterial. The tempersture cf the block
vas incresssd and when it had resched 225°C, the residue began %0
scke, When the temperature reached 300°C, thars remained some oily
materisl in the crucible, but coneiderable charring Lad taken place.
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Irfra=-Red = To determine 1f lov concentrations of
Hydroturioney 1o Ericuloresiglecs Sould be guastiiatively determiosd
ty infra-red methaods, standard samples of mineral il io tricalorc-
stiylene were made up ranglng in soncentration of hydre. “rbons from
160 ppu to A0 ppane The lofrared atscrbancd of thesd adiulidns vas
deternmined using o Deckman IR4 lastrunent. Mineral oil vas selectad
88 a nydroearvon contaminunt most similar to tiaose present in trie
ckloroet:ylese waich bad been used 58 A degreaser.

A double vean tecnnique was uced iz analyzing the solutions, the
reference cell containing commercial triculorcethylene from the ssme
scurce as used t prepare toe stasdard solutions. Tae cell windows
vere Kiwr. '"The cell pats length was 2 mm. Absorbance of the salutions
at the 3.45 micren C-i atretcaing freqummey was nessurod.

In an effort to aciieve the beat resoltulon of the spectra and the
nost reproducible data, & varliety of comvinations of such variables
a8 8lit widts, gain and scauning epeed waz used. Final data vas
taken from spectra run at a galrn ol 2% and slit width of Q.10 at
3.45 microns. ‘The scanning speed across toe psax vas (08 mierons/
minute.

A ecale expander vas used for all the rmessurenenta. It vas adjusted
50 that the helgnt of toe 3.45 mieros peak of the 100 ppu eolution
vad at o maximur,

A: attenpt was nade %O wessure tue sclutions using cellsaf & mm path
Jangtn, but the energy transmission tarough cells of this size filied
with triciloroethylene was sc lov that the abscrbance of even the 100
rpn coneantrations ¢f mineral oil eould not te determined.

As 8 comparison, a simllar 3ot of measwemsnts, using the sane operste
ing parametars, wac made on a set of soluticna of carbon tetrochloride
containing mineral oll in tue sanéd Soncentruticns as the trichlorcethy-~
lene solutions.

¥uclear Muznetic Rescuance - The nuclear magnetic resccance spectra

¢t commercial trichicroethylene, and stasdard concentrations of mineral
oil in the solvaut vere deterxi:ied iz an attexpt to apply tha technique
tc the analytical prcbler.
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5.3

TRST KESULTS:
Qas Chromato - On heuting a sarmple of trichlorvethylene wiieh
had Teen usé ;cu- degreasing purposes, it was found thut toere vere

components present viien bad comparatively bigh boiling points or vere
not volatile at ell. Decause of tihe luck of velatility ¢f these
cumponents, analysis by gus coromatogruphy 18 ebvicusly act indicated.

Infra~Red tropootometsry - Under nune ©f the cperating coaditicus
Jeacrited er the test procedure wvaa it posairle to produce reprce

ducinle infra-red spectra ¢f nydrocartuns in trichloroetaylene in
concentrations less thar 50 pm. A plot of tihe sbsorbance fincticn
of concentraticus from 50 teo 100 ppm is included as Pigure 1.

Atgorption messurenents vers made in correspondiag ecluticns of
carbon tetrachloride containing hydroearbons in ecnocentraticus as lov
as 10 ppm vith none of twwe difficulty experienced i measuring tiae
trichloroethylene solutions. Variation of measurement of tioe carton
tetruchloride sclutions at the 10 pp: level resulted in errors in
hydrocarbon concentration witiln the specified limits {1 ppm at 12.5
Fpo concentration), A plot of the atacrbasce functions of t.ese golue
ticns ranging in concentration from 10 tc 100 ppa is includsd as
’13\11’6 2:

Ficlear etic Resopance ~ Examination of the irichlorvethylens
solutiocns by nuclesar magnetic resonance tecuniques indicated that
commercial trichloroethylene nas an MMR zpectrs vhose secondary pemka
O¢cur at the same frequeancy as those due €0 hydroccarbons in tas sclvent.
The preésence of these peaks, walch presumebly are caussd by crganic
inhidbitor in the solvent, make it impossible to detect the preseunce

cf kydroecartona in low concentraticna.

FECOMMENDATIONS :

Qf the analytic approaches applied in this test to the determination
of hydrocarbons in 4rienlorcetnylane, infra-red spectropiactometey
sppears 30 be wost appropriate. Hovever the sensitivity of the metacd
described in this report is not satisfactory for determiuing coocentra-
tions as lcw as 12.5 ppm. It appears from 8 comparison of eolutions
of hydrocarbons irn both triehloretnylene and ecarvcn tetragnloride toat
the difficulties experienced in analyzing trichlcroetrylene soliulionc
are causad by the golvent. rresumably, the preseuce of a C-ii band

in trichlcrostnylene reduces the iotensity of radiation passing turougn
the saaple, thus decreasing sensitivity of the infra-red beem to the
presence of hycrocarboas.

3

Low ooncentraticns of hydrocardbons in solvent can be determined Ly
this wethcd only by using solveuts in whieh the Ce-H structure is
absent, such as carbon tetrachloride or ocoe of the frecuns.
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