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This invention relates to geochemical methods of pros 
pecting for subterranean hydrocarbon deposits and more 
particularly this invention relates to improved methods 
and ‘apparatus for separating minute quantities of hydro 
carbons from samples so that the hydrocarbons may 
be quantitatively analyzed for the presence of selected 
hydrocarbons. 

In copending application Serial No. 174,172, ?led 
February 19, 1962, and now abandoned, a method of 
geochemical prospecting for petrolifero-us deposits is set 
forth. In practicing that method it has been found that 
special methods and apparatus are necessary to achieve 
separation of the hydrocarbon constituents of the sam 
ples collected in accordance with that invention. More 
precisely, it has been found that special precautions must 
be taken to prevent contamination of the hydrocarbon 
samples with the hydrocarbons contained in the atmos 
phere ‘in which the hydrocarbon separation is accom 
plished. This is especially true with regard to the lighter 
hydrocarbons, i.e., methane and ethane, components of 
the sample. Further, unless special precautions are ob 
served in the separation operation, loss of the lighter 
hydrocarbons from the sample is likely to occur. Since 
the hydrocarbons are present in the samples in very 
small quantities and are measured in parts per billion, 
it is obvious that it takes only a small loss or contam 
ination to seriously impair the reliability of a sample. 
If contamination by background hydrocarbons or loss of 
light hydrocarbon constituents occur during the separa 
tion procedure then the samples give an unreliable count 
and resampling must be done. Since the samples are 
collected from widely spaced-apart locations of the earth, 
it is necessarily a time-consuming and expensive opera 
tion and therefore must be avoided if at all possible. 

It is therefore a particular object of the present inven 
tion to provide an improved method and apparatus for 
separating the hydrocarbon constituents from samples. 

In a broad aspect the method of the present invention 
comprises the steps of establishing a vacuum in a cham 
ber, ?owing a sample suspected of containing trace 
amounts of hydrocarbons into the chamber to dissolve 
out the gaseous constituents of the sample from the 
chamber, and collecting a portion of the said gaseous 
constituents to test for selected hydrocarbons. 

Further objects and advantages of the present inven 
tion will be apparent from the following detailed descrip 
tion read in light of the accompanying drawing which is 
a part of this speci?cation and in which: 
FIGURE 1 is a view illustrating apparatus assembled 

in accordance with the preferred embodiment of the in 
vention; 
FIGURE 1A is a view illustrating an alternative ar 

rangement of apparatus assembled in accordance with 
the invention; 
FIGURE 2 is a view illustrating an arrangement of 

apparatus for quantitatively determining the presence of 
selected hydrocarbons in the gases separated from a sam 
ple in accordance with the invention. 

Refer now to the drawings and to FIGURE 1 in par 
ticular where apparatus assembled in accordance with 
the invention is illustrated. A sample container which 
is preferably a sample collection bottle 20 is connected 
to a source of nitrogen gas (not shown) by means of 
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tubing 21. A valve 22 controls the ?ow of gas through 
the tubing 21. A tube 23 is provided to drain the col 
lection bottle 20. An appropriate stopper 26 is placed 
in the top of bottle 20 so that all flow in and out of 
the bottle must be through tubing 21 and tubing 23. 
The top of a vacuum chamber 25 is connected to 

tubing 23 by means of tubing 29 and ?exible hose 28. 
An O-ring 12 seals the connection between tube 29 and 
chamber 25. A valve 24 on tube 29 controls ?-ow from 
the sample bottle 20 to chamber 25. The vacuum cham 
ber 25 has a greater valume than the sample bottle 20. 
An exit port in the top of vacuum chamber 25 is con 
nected to a pump 33 by suitable means such as tubing 
21, O-ring 14, valve 30, and tubing 32. The pump is 
of a suitable size to evacuate the vacuum chamber and 
to provide a vacuum of less than 0.1 mm. of mercury. 
A source of nitrogen gas 34 is connected to the exit 

port in the vacuum chamber 25 by means of tubes 35, 
31 and 29. Valve 36 and pressure reducing regulator 
37 control the ?ow of the gas into the vacuum system. 
A compression chamber 39 is connected to the exit 

port ‘in the vacuum chamber by means of tubing 31. 
Valve 38 controls ?ow in tubing 31. Suitable means are 
provided for increasing the pressure in chamber 39. For 
example, :a mercury-?lled leveling bulb 50 is connected 
by ?exible tube 51 to the bottom of chamber 39. A 
valve 52 controls the ?ow of mercury into and out of 
chamber 39. Thus when valve 52 is opened and the 
bulb 50 is raised to the position shown in phantom, 
mercury will ?ow in chamber 39 and slightly compress 
the gas contained therein. 
The upper end of chamber 39 is connected to Y-shaped 

tube 61. One branch of tube 61 leads through valve 56 
to tube 55 to a mercury manometer (not shown). The 
other branch of tube 61 is connected through valve 57 
and tube 58 to a hypodermic syringe ?tting 59. A 
suitable hypodermic syringe 60 is insertable into ?tting 
59 to remove contents of tube 39 after compression by 
mercury. 
An alternative arrangement of apparatus useful with 

sediment samples rather than water or liquid samples 
is illustrated in FIGURE 1A and will be discussed brief 
ly. The sample, which might be drilling chips or drill 
ing mud, is contained in sample container 40. , A source 
of water (not shown) is connected to the sample cham 
ber by suitable means such as tube 41. A valve 42 
controls the ?ow of water into sample container 40. An 
outlet 43 from the sample container is connected to the 
vacuum chamber 25 illustrated in full in FIGURE 1, 
by means of appropriate ?exible tubing 45. A pinch 
clamp 44 controls ?ow through tubing 45. 
The procedural steps of the present method are simi 

lar when used to separate trace hydrocarbons from either 
drilling chips or the like, or liquid samples. With ref 
erence again to the apparatus of FIGURE 1, the method 
of the present invention will be described in greater de 
tail. In operation the bottle 20 containing the sample 
is connected by suitable tubing to the vacuum chamber 
25 and the valve 24 between is closed. Tubing 23 is 
?lled with sample Water up to valve 24. The system 
downstream from valve 24 is then ?ushed by the follow 
ing procedure to remove contaminants. Valves 36, 52, 
and 57 are closed and valves 30, 38 and 56 are opened. 
Pump 33 removes air from the vacuum chamber 25, the 
compression chamber 39 and the intervening tubing. 
When the pressure measured at the manometer is less 
than 1 mm. mercury, valve 30 is closed. Nitrogen gas 
is then admitted to the system by opening valve 36. 
The nitrogen is then pumped off by means of pump 33 
after again opening valve 30‘ and closing valve 36. The 
pre?-ush as described above is preferably repeated. The 
pre?ush completely removes from the vacuum chamber 
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any gas which might contain hydrocarbons and which if 
not removed could serve to contaminate the sample be 
ing tested. 

After the ?ushing of the system has been accomplished, 
pump 33 is run until a vacuum of at least 1 mm. and pref 
erably ‘at least 0.1 mm. of mercury is obtained on the 
manometer. Then valves 56 and 30 are closed. 
The valve 24 between the sample bottle 20 and the 

vacuum chamber 25 is now opened to admit the water 
sample to the vacuum chamber. The valve 24 is adjust 
able so that the rate of ?ow of the sample into the vac 
uum chamber 25 can be varied. ‘The rate of ?ow of 
the sample into the chamber should be adjusted within 
limits. A range of ?ow such that a 1/2 gall-on sample 
enters the sample chamber in between 2 and 10 minutes 
has been found most suitable. It is most desirable to 
adjust the ?ow so that a 1/2 gallon sample ?ows into the 
chamber in about 5 minutes. As the water enters the vac 
uum chamber 25 the gases, principally nitrogen or nitro 
gen and oxygen and any light hydrocarbons dissolved in 
the water “break out” from the water and go into the 
gas phase. When the sample has been displaced into 
the vacuum chamber the valve 24 between the sample 
bottle 20 and the vacuum chamber 25 is close-d. The 
volume remaining in the vacuum chamber, the compres 
sion chamber, and associated tubing over the water sam 
ple in the vacuum chamber is approximately equally di 
vided on either side of valve 38. The quantity of gas 
evolved from the water will normally be about 1/10 of 
the un?lled volume of the system so that the gas is still 
at about one~tenth atmospheric pressure. 
Valve 38 between the vacuum chamber 25 and the 

compression chamber is now closed. Valve 52 is opened 
to :permit mercury to enter the bottom of the compres 
sion chamber. The leveling bulb 50 is raised to‘ the 
position shown in phantom in FIGURE 1 to compress 
the gas in chamber 39 to slightly above atmospheric 
pressure. A hypodermic syringe 60 is inserted into ?t 
ting 59 and valve 57 is opened. The gas is collected 
and measured in the syringe. 
When the sample is drilling ?uid and cuttings, as illus 

trated in FIGURE 1A, the procedure differs slightly in 
that the sample is drawn from container 40 into vacuum 
chamber 25 and followed ‘and rinsed by hydrocarbon 
free water entering through tubing 41. Sufficient hydro 
carbon-free water is added to bring the volume in vac 
uum chamber 25 to a predetermined amount which 
leaves an appropriate air space in the chamber. Pinch 
clamp 44 is closed at the appropriate time to provide 
the desired volume of ‘liquid in vacuum chamber 25. 
The hydrocarbons separated from water or drilling 

?uid samples by the above-described procedures contain 
from 1 through at least 8 carbon atoms. The gas sepa 
rated by the above procedures and collected in the sy 
ringe is then injected into suitable apparatus for analysis 
for hydrocarbon components. For example, with refer 
ence to FIGURE 2, a chromatographic column with a 
hydrogen-?ame ionization detector may be used to quan 
titatively examine for the presence of hydrocarbons hav 
ing from 1 through 8 carbon atoms. The gas is injected 
from syringe 60 into injection port 64 and chromato 
graphic column 61. The rate of ?ow of the various com 
ponents of the gas through the column vary so that in 
dividual hydrocarbon components will emerge at the. 
hydrogen-?ame ionization detector 62. There the quan 
tity of the individual hydrocarbon components is meas 
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ured and transmitted to a recorder chart 63 for visual 
reading of the quantitative measurement. 
Although only a few embodiments of apparatus have 

been illustrated and described herein, the invention is not 
to be limited to those embodiments but rather only by 
the scope of the appended claims. 

I claim: 
1. In -a method of geochemical prospecting wherein 

samples are collected and the hydrocarbon content of 
said samples is determined and recorded to give an in 
dication of the possible whereabouts of valuable petro 
leum deposits, the improvement in separating at least 
the hydrocarbons containing from 1 to 8 carbon atoms 
from each sample comprising the steps of establishing 
a vacuum of at least 0.1 mm. mercury in a chamber, 

7 closing said chamber, ?owing only :a liquid sample into 
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the vacuum in said chamber at a rate equivalent to 1/2 
gallon in from 2 to 10 minutes whereby the vacuum 
causes gas including any hydrocarbon constituents there 
of to come out of said sample, collecting at least a por 
tion of said gas, analyzing said gas for the hydrocarbon 
constituents thereof and repeating the above steps for 
each of the remaining samples. 

2. In a method of geochemical prospecting wherein 
samples are collected and the hydrocarbon content of 
said samples is determined and recorded to give an in 
dication of the possible whereabouts of valuable petro 
leum deposits, the improvement in separating at least the 
hydrocarbons containing from 1 to 8 carbon atoms from 
the sample comprising the steps of establishing a vac 
uum of at least 1.0‘ mm. mercury in a closed chamber, 
?owing only a stream of a liquid sample into the vac 
uum in said chamber at a rate equivalent to 1/2 gallon 
in from 2 to 10 minutes whereby the vacuum causes gas 
including any hydrocarbon constituents thereof to break 
out of said sample, compressing said gas‘ and collecting 
at least a portion of said gas for analysis for the hydro 
carbon ‘constituents thereof. 

3. The method of claim 2 where the said sample is 
composed of drilling chips and water is ?owed through 
said chips and forms the stream of said sample, 

4. The method of claim 2 where the sample is drill 
ing mud and water is ?owed through said mud and 
forms the stream of said sample. 

5. The method of claim 2 where the closed chamber 
is pre?ushed with an inert gas prior to establishing the 

' vacuum therein. 
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‘6. A method of separating light hydrocarbons from 
a sample comprising removing air from a chamber, es 
tablish-ing a vacuum of at least 0.1 mm. of mercury in 
said chamber, closing said chamber while maintaining 
said vacuum in said chamber, ?owing only the liquid 
sample suspected of containing the light hydrocarbons 
into said chamber whereby the vacuum causes gases to 
break out of said sample, collecting the gas evolved from 
said sample in said chamber and analyzing said gas for 
hydrocarbons. 
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