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[57] ABSTRACT 

Method and apparatus for rapidly and accurately testing, in a 
laboratory or preferably a ?eld location, a sample, preferably 
a gasoline sample, to determine ole?ns having up to a 
predetermined number of carbon atoms therein by ?rst chro 
matographically separating the ole?ns having up to one more 
carbon atom than said predetermined number from the 
remainder of the ole?ns, secondly time separating the ole?ns 
having up to said predetermined number of carbon atoms 
from the chromatographically separated stream by switching 
off the stream after the ole?ns having a predetermined 
number of carbon atoms, but before the ole?ns having one 
more carbon atom than said predetermined number pass 
through a detector, and ?nally detecting the presence of the 
ole?ns in the time separated stream by use of a suitable means 
such as a bromine coulometric titrator. 

l 1 Claims, 2 Drawing Figures 
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PORTABLE AIR POLLUTION DETECTOR 

This invention relates to detection of ole?ns having up to a 
predetermined number of carbon atoms in a stream contain 
ing both ole?ns and nonole?ns. 
A method of measuring the concentration of constituents of 

a ?uid stream often involves the use of a chromatographic 
analyzer. In chromatography, vaporous sample material to be 
analyzed is introduced into a column containing a selective 
sorbent or partitioning material. A carrier gas is directed into 
the column so as to force the sample material therethrough. 
The selective sorbent, or partitioning material, attempts to 
hold the constituents of the mixture. This results in the several 
constituents of the ?uid mixture ?owing through the column 
at different rates of speed, depending upon their af?nities for 
the packing material. The column effluent thus consists ini 

2 
the predeterrnined number of carbon atoms and nonolet'ms is 

-then tested to determine the quantity of ole?ns present 

5 

tially of the carrier gas alone, the individual constituents of the . 
fluid mixture appearing later at spaced time intervals. A con 
ventional method of detecting the presence and concentration 
of these constituents is to employ a thermal conductivity de 
tector which compares the thermal conductivity of the ef 
fluent gas plus carrier gas with the thermal conductivity of the 
carrier gas directed to the column. The resulting chromato 
graphic peaks produced by the detector are recorded on a 
chart with each peak representative of a sample constituent. 

In recent years great interest has been generated in con 
trolling the production of “smog” and other air pollutants 
caused by the combustion of hydrocarbons, particularly 
gasoline in combustion processes, and more particularly 
gasoline in internal combustion engines of automobiles. 
Several states have passed legislation directed to the grave 
problem of air pollution by automobile engines and legislation 
has been considered at the federal level. 
Recent research in the area of air pollution from gasolines 

has revealed that a large portion of the pollution caused by 
combustion of gasoline in automobiles results from light 
ole?ns, particularly C5 and lighter ole?ns, that exist in normal 
gasolines traveling through the engine uncombusted and exit 
ing to the atmosphere along with the combustion products. 
Upon entering the atmosphere in a gaseous form lighter 
ole?ns exhibit a tendency to combine very readily with various 
materials in the atmosphere, such as sulfur, oxygen, and 
halogens and produce air pollutants commonly know as “ 
smog". Generally, air pollution becomes acute when a 
gasoline contains in excess of 5 per cent by weight ole?ns of 
C5 or lighter based on the weight of the gasoline. 

Conventional methods for determination of ole?ns in a 
stream take a considerable amount of time, and must be con 
ducted by highly skilled personnel in permanent laboratory in 
stallations. Examples of such analytical methods are 
?uorescent indicator absorption, mass spectrometry, chemical 
methods (ASTM Method D-875) and conventional chro 
matography. 

In accordance with this invention, a rapid and accurate 
determination of the quantity of ole?ns having up to a 
predetermined number of carbon atoms, particularly C5 and 
lighter hydrocarbons, in a stream, and particularly in gasoline, 
can be conducted by relatively nonskilled personnel in ?eld 
locations by use of the portable device of this invention. 
Broadly, the practice of the invention comprises chromato 
graphically separating in a chromatographic column ole?ns 
having up to one more carbon atom than a predetermined 
number of carbon atoms from the remainder of the ole?ns in a 
stream that contains both ole?ns and nonole?ns. After the 

- chromatographic separation, then the ole?ns having up to the 
predetermined number of carbon atoms are time separated 
from the ole?ns having one more carbon atom than the 
predetermined number in the stream that contains nonole?ns 
and chromatographically separated ole?ns. This is accom 
plished by terminating the ?ow of the chromatographic elute 
at a time after the ole?ns having up to a predetermined 
number of carbon atoms, but before the ole?ns having one 
more carbon atom than said predetermined number pass a 
given point. The stream containing both olefins having up to 
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therein, all of which are ole?ns having up to the predeter 
mined number of carbon atoms. In another embodiment, a 
restrictor column is operated in series with the chromato 
graphic column to reduce the time necessary for back?ushing 
the chromatographic columns a?er a test has been run by 
placing a greater back?ushing pressure on the chromato 
graphic column than the pressure used for chromatographic 
separation. ' 

Accordingly, an object of my invention is to provide an im 
proved chromatographic method of analysis and apparatus 
therefor. 
Another object of my invention is to provide an improved 

chromatographic method and apparatus wherein said analysis 
includes a chromatographic column back?ushing step. 
Another object of my invention is to provide for improved 

chromatographic analysis of ole?ns in a stream containing 
both ole?ns and nonole?ns. 
Another object of my invention is to provide a portable ap 

paratus for determining the quantity of ole?ns having up to a 
predetermined number of carbon atoms in a stream contain 
ing ole?ns and nonolefms. 
Another object of my invention is to provide a portable ap 

paratus for determining the quantity of C5 and lighter ole?ns 
in a gasoline stream. 
Another object of my invention is to decrease the time 

required for ole?n determination. 
Another object of my invention is to decrease the time 

necessary for back?ushing‘ the chromatographic column after 
completing a test. ' 

Another object of my invention is to provide ole?n deter 
mination by relatively unskilled personnel. 
Other objects, advantages and features of my invention will 

be readily apparent to those skilled in the art from the follow 
ing description, the drawings and the appended claims. 
The attached figures represent only one embodiment of the 

invention as other embodiments will be readily apparent to 
one skilled in the art. Speci?cally, 

FIG. 1 represents a schematic view of one embodiment of 
this invention. 

FIG. 2 represents the invention in its portable form wherein 
it has been mounted inside an enclosed structure which is 
adapted for hand transportation by the installation of handles 
thereon. 

Referring now to the apparatus illustrated in FIG. 1, there is 
a source of carrier gas 10 and a conduit 15 from said carrier 
gas to a four-way switching valve means 20 containing valve 
ports A, B, C and D. In line 15 there is disposed a valve means 
25 so as to regulate the pressure of the carrier gas going into 
thev chromatographic system. A restrictor column 30 is con 
nected to valve means 20 and four-way switching valve means 
35 containing valve ports A, B and C is connected to column 
30. A chromatographic separation column 40 is attached to 
valve means 35 by conduit 45 containing an injection port 50 
wherein the stream to be tested for the existence of ole?ns is 
injected into the system. Chromatographic column 40 is con 
nected to valve means 20 via conduit 55 and is further con 
nected by conduit 65 to a means 60 to detect the presence of 
olet'ms. Four-way switching valve means 20 and 35 are 
operably connected to timing means 85 and adapted to switch 
from a testing position to a back?ushing position on response 
to a given time that was set on timing means 85 elapsing. This 
operation will be subsequently explained in detail. 

Detectors 70 and 75 are disposed in respective conduits l5 
and 55. These detectors are adapted to measure a property of - 
the ?uid sample mixture directed thereto which property is 
representative of the composition of the ?uid mixture. The de 
tectors can be thermally conductive ' elements called 
thermistors which are temperature sensitive resistance ele 
ments disposed in the path of fluid ?ow. The temperature dif 
ferences between the resistance elements can be measured in 
detector cell 80 by apparatus including electrical bridge cir 
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cuits, such as a Wheatstone bridge, and provide response to 
the temperature difference signals representative of the dif~ 
ference in thermal conductivity in the column of ?uid in the 
carrier gas. 
Although thermistors are used as detectors in one embodi 

ment, the detectors can be any other type of apparatus known 
in the art for measuring the property of a gaseous stream. 

Restrictor column 30 is filled with a material that restricts 
the passage of all components therethrough, thus creating a 
pressure drop between valve means 20 and 35 through said 
column 30. According to this invention, the column performs 
no chromatographic separation and does not function as a 
chromatographic column. The operation of this column will 
be described later. 
Although this invention is fully applicable to separating 

, from a stream ole?ns having up to a predetermined number of 
carbon atoms from a chromatographically separated stream 
vcontaining ole?ns having up to one more carbon atom than 
said predetermined number, in one embodiment C5 and 
lighter ole?ns in gasoline canbe separated from a chromato 
graphically separated stream containing Ca and lighter ole?ns. 
In this embodiment, chromatographic column 40 is ?lled with 
a material that selectively retards the passage therethrough of 
olefins having from two to six carbon atoms. A suitable 
packing material comprises 80-100 mesh Chromasorb-P AW 
DMCS coated with Dow-Coming Silicone-200 wherein the 
silicone comprises 25 percent of the total 'weight of both 
materials. Chromasorb-P is a commercially available trade 

' name material sold by Johns Manville Corporation and is 
crushed ?re brick. Dow-Corning Silicone-200 is a commer 
cially available trade name material sold by Dow-Coming 
Corporation and is a silicone polymer incorporating methyl 
and phenyl groups. In one embodiment, chromatographic 
column 40 was 3 feet long and constructed of V4-inch O.D. 

' copper tubing. The restrictor column in one embodiment was 
4 feet long and was constructed of 54-inch O.D. copper tubing 
?lled with 80 to 100 mesh Chromasorb-P. 1 
With reference to FIG. 2 there is noted an enclosed struc 

ture 200 incorporating handles 205 and 210. Enclosed struc 
ture 200 is specifically adapted in size to be hand transported 
by one or two men grasping handles 205 and 210. Addi 
tionally, thereis indicated sample injection port 50, timer 85, 
and the starter button 215 for the means to detect the 
presence of ole?ns 60 which in this particular embodiment is a 
bromine coulometric titrator. Additionally, there is indicated 
the timer 220 and the generation current selector 225 as 
sociated with the bromine titrator. 

Prior to operation the invention can be calibrated to 
separate ole?ns having up to ?ve carbon atoms by the follow 
ing method. Valve means 25 is adjusted to put the design pres 
sure of carrier gas in the system. The sample is then injected 
by means of a hypodermic syringe or other suitable means into 
injection port 50 and the time of injection noted. The lighter 
components which comprise both ole?n and nonole?n com 
ponents begin to elute from column 40 and, subsequently, the 
.ole?ns of C, through C, elute from column 40 along with 
other nonole?nic components. As noted in the drawing, when 
valve means 20 and 35 are in testing position, the elution 
products from column 40 move through conduit 55 through 
ports D and C of valve means 20, through conduit 65 and into 
detection means 60. The calibration is completed by making 
various 1 runs and determining the length of time necessary 
from the injection of the sample material in port.50 to the 
elapsed time that the last of the C5 ole?ns but before any of 
the C, ole?ns pass port C of valve means 20. After this par 
ticular time is determined experimentally, it is noted and will 
be used in future operation ofthe machine in actual tests. Ob 
viously, the same method can be used to calibrate the inven 
tion to separate other ole?ns up to a predetermined number of 
carbon atoms. 

In actual operation this predetermined time will be set in 
timer means 85 and, after the elapsation of the predetermined 
time, timer means 85 will actuate valve means 20 and 35 to 
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4 
switch from a testing position wherein gas is conducted 
through ports A and B of valve means 20, through ‘column 30, 
through ports A and B of valve means 35, through column 40, 
through ports D and C of valve means 20, and through conduit 
65 to ole?n detector 60 to a back?ushing position wherein 
carrier gas is conducted through ports A and D of valve means 
20 through column 40 and through ports B and C of valve 
means 35 and to the atmosphere. Thus, after the elapsation of 
the time known to be associated with the passage of the last of 
the C, ole?n through port C of valve means 20, the column is 
backflushed by action of timer 85 and valve means 20 and 35. 

Quite obviously, the maximum elution time is associated 
with the “heaviest" ole?n having the predetermined number 
of carbon atoms which in the embodiment where ole?ns hav 
ing up to ?ve carbon atoms are separated is methyl- 2-butene. 
Although the time between elution of the last of the C, and the 
?rst of the Ca ole?ns varies with many parameters, in practice 
up to 20 seconds can elapse, thus time is critical only within a 
fairly broad range of time. ‘ 

Thus, according to the operation of the invention, after the 
invention as been calibrated according to the previously 
described method actual testing for the presence of C5 and 
lighter ole?ns can be conducted. In this test the carrier gas 
pressure is set in valve means 25 and carrier gas is caused to 
?ow from source 10 through valve ports A and B of valve 
means 20, restrictor column 30, .valve ports A and B of valve 
means 35, and through separator column 40. The predeter 
mined time from the calibration method is set in timing means 
85 and simultaneously a sample of gasoline is injected into in 
jection port 50. According to the operation of the invention, 
the carrier gas transports the fluid sample injected into the in 
jection port 50 through chromatographic separation column 
40 and through conduit 55, ports D and C of valve means 20, 
and subsequently through conduit 65 to detector means 60. 
According to the operation of chromatographic column 40, 

both ole?n and nonole?n components are simultaneously 
eluted. Thus, the elution products initially contain nonolefmic 
components plus lighter ole?ns and subsequently heavier ' 
ole?ns are eluted along with heavier nonole?nic components. 
As noted earlier, at the time the sample was injected into in 
jection port 50, timer 85 was set so as to switch valve means 
20 and 35 at the end of the period determined by the calibra 
tion function. After timer 85 runs down valve means 20, and 
35 are switched from the previously described testing position 
to the previously described backflushing position. 
According to this invention, detector means 60 can com 

prise any means of detecting the presence of ole?ns and, ac 
cording to one embodiment of this invention, the only ole?ns 
present in said stream containing ole?ns and nonole?ns will be 
C5 ole?ns and lighter. Although many means to detect the 
presence of ole'fms can be used, in one embodiment a ‘cou 
lometric bromine titrator was used. This titrator is described . 
in ASTM Method D-l492-60. 

Thus, according to the embodiment of the invention where 
the bromine coulometric titrator is used, after injection of the 
sample into port 50 but before the ?rst C, ole?n enters the 
coulometric titrator starter button 215 in FIG. 2 is depressed. 
According to ASTM Method D-l492-60 current selector 225 
is set according to the estimated bromine index and the esti 
mated sample weight. Depressing starter button 215 actuates 
the device so that timer 220 records the titration time. The 
coulometric titrator can be adapted to shut down when the 
last ole?n enters the detector and has been titrated._Thus, ac 
cording to this embodiment the bromine index is then calcu 
lated by knowing the current generation in milliamperes set on 
current selector 225, the titration time in seconds read off 
timer 220, and the weight of the sample in grams. 
According to another embodiment of this invention, a 

backflushing function is performed through the use of restric 
tor column 30 in FIG. 1. According to this feature of the in 
vention, after the C5 but before the C, ole?ns pass port C of 
valve means 20 timer 85 actuates four-way switching valves 20 
and 35 to the back?ushing position so as to conduct carrier 



3,653,840 
5 

gas through ports A and D of valve means 20 through separa 
tion column 40 in the opposite direction as during testing, 
through conduit 45 and through ports B and C of valve means 
35. In normal operation of the invention the carrier gas flows 
through restrictor column 30 and through chromatographic 
separation column 40, and after the pressure drop across 
column 30 is known the pressure in valve 25 can be set so as to 
achieve the design pressure at the inlet of chromatographic 
column 40. Thus, a ?rst pressure drop occurs through restric 
tor column 30 and a second pressure drop occurs through 
chromatographic column 40. Thus, when timer 85 actuates 
the valves to a backflushing position, the higher pressure on 
the inlet of restrictor column 30, which is higher than the inlet 
pressure on chromatographic separation column 40 due to the 
pressure drop across column 30, is then placed through ports 
A and D of valve means 20 and through conduit 55 and causes 
carrier gas to flow in the opposite direction through chromato 
graphic separation column 40, conduit 45, and subsequently 
through ports B and C of valve means 35 to the atmosphere. 
Thus, through the use of the additional pressure drop in 
restrictor column 30 an additional pressure differential is 
developed through chromatographic column 40 ?owing in the 
opposite direction and used for back?ushing the column. This 
embodiment where the restrictor column is used is an optional 
feature and it is fully within the scope of this invention to 
eliminate the restrictor column and merely use the chromato 
graphic column 40, although the chromatographic column 40 
can be backflushed much more rapidly according to the prac 
tice of the invention where the restrictor‘column 30 is used. 
Thus, this invention is useful for determining the presence 

of ole?ns having from two to ?ve carbon atoms in any stream 
whatsoever and is particularly adapted for determining the 
quantity of ole?ns having from two to ?ve carbon atoms and, 
in gasoline streams. 

Thus, this invention is broadly applicable to determining the 
quantity of ole?ns having up to a predetermined number of 
carbon atoms in a stream. As noted above, the drawing is 
merely diagrammatic and is not intended to fully show all 
component parts of the apparatus which one skilled in the art 
would routinely design for the operation thereof. Indeed, the 
showing of an element or piece of equipment does not mean 
that all such or similar pieces of equipment which may or can 
be designed by one skilled in the art in possession of the dis 
closure cannot be utilized as substitution therefor. Likewise, 
the omission of an element which one skilled in the art may in~ 
clude in an actual unit does not mean that such a piece of 
equipment is intended to be omitted simply because it does 
not appear in the drawing. Speci?cally, as noted restrictor 
column 30 can be omitted; however, in one embodiment 
greater backflushing efficiency is obtained by its use. Further 
more, column 40 can be packed with any material that will 
chromatographically separate ole?ns having up to one more 
carbon atom than said predetermined number of carbon 
atoms. Additionally, the apparatus of this invention can be 
mounted in various types of enclosed housing for transporta 
tion. Suffice to say the drawing is for illustrative purpose only 
as is the description thereof. 

iclaim: 
l. A method of detecting the presence of ole?ns having up 

to a predetermined number of carbon atoms in a stream com 
prising ole?ns and nonole?ns comprising the steps of: 

i. conducting a stream of inert carrier gas through a restric 
tor column so as to establish a ?rst pressure drop through 
said column; ' 

ii. conducting said carrier gas stream through a separation 
zone in a forward direction; 

iii. conducting said stream comprising ole?ns and 
nonole?ns through said separation zone in a forward 
direction; 

iv. chromatographically separating in said separation zone 
said stream comprising ole?ns and nonolefins to obtain 
an eluent stream comprising ole?ns having up to a 
predetermined number of carbon atoms; 
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6 
v. conducting said. eluent stream comprising ole?ns having 
up to a predetermined number of carbon atoms to an 
ole?n detector zone during a time period selected so as to 
terminate after‘ said eluent comprising ole?ns having up 
to said predetermined number of carbon atoms has en 
tered said detector zone but before additional eluent from 
said separation zone, said additional eluent comprising 
ole?ns having one more carbon atom than said predeter 
mined number of carbon atoms, enters said detector 
zone; 

vi. isolating said ole?n detector zone and back?ushing said 
separation zone by conducting said carrier gas through 
said separation zone in a direction opposite to the for 
ward direction flow through said separation zone; and 

. vii. detecting, in said ole?n detector zone, by bromine titra 
tion the presence or absence of ole?ns having up to said 
predetermined number of carbon atoms in said stream 
comprising ole?ns and nonole?ns. 

2. A method of detecting the presence of ole?ns having up 
to ?ve carbon atoms in a stream comprising ole?ns and 
nonole?ns comprising the steps of: 

i. conducting a carrier gas through a restrictor column so as 
to establish a ?rst forward pressure drop through said 
column; 

ii. conducting said carrier gas through a chromatographic 
separation zone in a forward direction; 

iii. conducting said stream comprising ole?ns and 
nonolefins through said separation zone in said forward 
direction; 

iv. chromatographically separating in said separation zone 
said stream comprising ole?ns and nonolefins to obtain 
an eluent stream comprising ole?ns having up to six car 
bon atoms; . 

v. time separating from said eluent stream avstream compris 
ing ole?ns having from two to ?ve carbon atoms by con 
ducting said stream comprising ole?ns having up to ?ve 
carbon atoms to an ole?n detector zone during a time 
period selected so as to terminate after said stream com 
prising ole?ns having up to ?ve carbon atoms has entered 
said detector zone but before said ole?ns having six car 
bon atoms enter said detector zone; 

vi. back?ushing said separation zone by conducting said 
carrier gas through said separation zone in a direction op 
posite to the forward direction ?ow through said column, 
said separation zone being back?ushed faster by subject 
ing the separation zone to a greater reverse pressure drop 
than said ?rst forward pressure drop due to the use of said 
restrictor column; and 

vii. detecting, in said ole?n detector zone, by bromine titra 
tion the presence or absence of ole?ns having up to ?ve 
carbon atoms in said stream comprising ole?ns and 
nonole?ns. 

3. Apparatus comprising, in combination: 
i. a chromatographic separation column; 
ii. a source of inert carrier gas; 
iii. an analyzer means to analyze chromatographically 

separated eluent from said chromatographic separation 
column, said analyzer means being responsive only to the 
presence of ole?ns in said eluent; 

iv. ?rst conduit means connecting said separation column 
and said inert carrier gas source; 

v. second conduit means connecting said separation column 
and said analyzer means; . 

vi. means for introducing a sample to be analyzed into said 
separation column, said sample introduction means being 
positioned in said ?rst conduit intermediate said separa 
tion column and said carrier gas source; 

' ?rst chromatographic detector positioned in said ?rst 
conduit so as to detect a property of said carrier gas when 
said gas is flowing in said conduit, said detector being 
responsive to said property and capable of generating a 
signal in response thereto, said position being inter 
mediate said carrier gas source and said sample introduc 
tion means; 
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viii. second chromatographic detector positioned in said 
second conduit so as to detect a property of eluent from 
said separation column when said eluent is ?owing in said 
conduit, said detector being responsive to said property 
and capable of generating a signal in response thereto, 
said position being intermediate said separation'column 
and said analyzer means; 

ix. a chromatographic detector cell operatively attached to 
said ?rst and second chromatographic detectors, said de 
tector cell being responsive to signals generated by said 
?rst detector in response to a property of said carrier gas 
and by said second detector in response to a property of 
said eluent; 

x. a ?rst valve means, said ?rst valve means having testing 
and back?ushing positions; said valve means being in 
communication with said ?rst and second conduits; said 
valve means, when in testing position, being adapted to 
permit said carrier gas to ?ow from said source through at 
least a portion of said ?rst conduit, through said valve 
means, through at least another portion of said ?rst con 
duit, through said separation column, through at least a 
portion of said second conduit, through said valve means 
to said analyzer means; said valve means being further 
adapted, when in a back?ushing position, to permit said 
carrier gas to ?ow through at least a portion of said ?rst 
conduit, through said valve means, through at least a por 
tion of said second conduit, through said separation 
column in the opposite direction as the carrier gas flow 
while in the testing position; said valve means, when in a 
back?ushing position, being further adapted to prevent 
the ?ow of carrier gas through said analyzer means; and 

xi. a timing means operatively connected to said ?rst valve 
means for controlling the operation thereof to provide 
spaced periods of testing operation during spaced inter 
vals of time and spaced periods of back?ushing operation 
during spaced intervals of time. 

4. The apparatus of claim 3 further comprising: 
i. a restrictor column positioned within said ?rst conduit, 

said column being positioned intermediate said ?rst chro 
matographic detector and said sample- introduction 
means; 

ii. a second valve means positioned in said ?rst conduit in 
termediate said restrictor column and said chromato 
graphic separation column; said second valve means hav 
ing testing and back?ushing positions; said second valve 
means being adapted, when in a testing position, to com 
municate carrier gas from said carrier gas source through 
said ?rst conduit to said separation column; said second 
valve means being further adapted, when in a back?ush~ 
ing position, to communicate carrier gas through said 
separation column in the opposite direction as the carrier 
gas flow while in the testing position through said second 
valve means; 

iii. wherein said timing means is operatively attached to said 
?rst and second valve means for controlling the operation 
thereof to provide spaced periods of testing operation 
during spaced intervals of time and spaced periods of 
back?ushing operation during spaced intervals of time; 
and 

iv. wherein said analyzer means comprises a bromine cou 
lometric titrator. ' 

5. The apparatus of claim 4 mounted on a frame structure 
adapted to be transported by hand, said frame structure being 
substantially enclosed. 

6. The apparatus of claim 3 mounted on a frame structure 
adapted to be transported by hand. 

7. The apparatus of claim 6 wherein said frame structure is 
substantially enclosed. 

8. Apparatus comprising, in combination: , 
a. means to chromatographically separate ole?ns having up 

to one more carbon atom than a predetermined number 
of carbon atoms from a stream comprising ole?ns and 
nonole?ns; 

b. means to introduce said stream comprising ole?ns and 
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8 
nonole?ns into said chromatographic separation means; 

c. a timing means adapted to time separate ole?ns havingup 
to said predetermined number of carbon atoms from a 
chromatographically separated stream from said chro~ 
matographic separation means containing nonole?ns and 
ole?ns having up to one more carbon atom than said 
predetermined number of carbon atoms; and 

d. a detector means communicating with said chromato 
graphic separation means for detecting the presence of 
ole?ns only in said stream containing nonole?ns and 
ole?ns having up to said predetermined number of car 
bon atoms; wherein said chromatographic separation 
means comprises: 
i. a source of inert carrier gas; 
ii. a chromatographic separation column; > 
iii. a ?rst conduit in communication with said source of 

carrier gas and said chromatographic separation 
. column; , ' 

iv. a ?rst restrictor column positioned within said ?rst 
conduit; 

v. a second conduit in communication with said chro 
matographic separation column and said ole?n detec 
tor means; 

vi. a ?rst chromatographic detector positioned within said 
?rst conduit so as to contact said source of carrier gas; 

vii. a second chromatographic detector positioned within 
said second conduit so as to contact chromatographi 
cally separated eluent from said chromatographic 
separation column; 

viii. a detector cell operably attached to said ?rst and 
second chromatographic detectors; 

ix. a ?rst valve means operably connected to said ?rst and 
second conduits, said valve means being positioned in 
said ?rst conduit upstream from said restrictor column 
sand in said second conduit downstream from said 
chromatographic separation column; 

x. a second valve means positioned in said ?rst conduit 
upstream from said chromatographic separation 
column and downstream from said restrictor column; 

said ?rst and second valve means having testing and 
back?ushing positions; said ?rst and second valve means 
being adapted to, when in a testing position, to commu 
nicate carrier gas via said ?rst conduit from said source of 
carrier gas, through said ?rst valve, through said restric 
tor column, through said second valve means, to said 
chromatographic separation column, and eluent from 
said separation column, via said second conduit, through 
said ?rst valve means to said ole?n detector means; said 
?rst and second valve means being further adapted, when 
in a back?ushing position, to communicate carrier gas via 
said ?rst conduit through said ?rst valve means and, via 
said second conduit, through said separation column in a ' 
direction opposite to the ?ow through said column when 
in a testing position and, via said ?rst conduit, through 
said second valve means; said ?rst valve means being 
further adapted, when in a back?ushing position, to 
prevent communication of carrier gas through said 
second conduit to said ole?n detector means; 

wherein said timing means comprises a timer operably at 
tached to said ?rst and second valve means, said timer 
being adapted to switch from a testing position to a 
back?ushing position after said eluent comprising up to 
C, ole?ns has passed said ?rst valve means but before said 
eluent containing C‘, ole?ns passes said ?rst valve means; 
and 

wherein said ole?n detector means comprises a bromine 
coulometric titrator. 

> 9. The apparatus of claim 8 mounted on a frame structure 
adapted to be transported by hand. 

10. The apparatus of claim 9 wherein said frame structure is 
substantially enclosed. 

l 1. The apparatus of claim 10 wherein said substantially en 
closed frame structure contains handles adapted to provide a 
hand portable character to said structure. 
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