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Dealgnation: D 11 45 - 80 Wb 

Standard Method of 
SAMPLING NATURAL GAS’ 

This standard U issued under the rued designation D 1145; the number immediately lollowing the designation indicates the 
year oloriginil adoption or. in the CIX >f revision. the year of lut revision. A number in parenihesu indicita the year of l u t  
reapproval. 

1. scope 

1.1 This method of sampling covers the pro- 
cedures for the sampling of natural gas, con- 
taining different gases as contaminants such as: 
( f ) natural gases containing primarily hydro- 
carbons and nitrogen, (2) nhural gases con- 
taining hydrogen sulfide, or organic sulfur 
compounds, or other sulfur contaminants, (3) 
natural gas containing carbon uioxide, ( 4 )  nat- 
ural gas containing gasoline and condensables. 
These are treated separately and special pre- 
cautions stated when necessary. The differences 
in procedures are mainly in degree, rather than 
in kind. 

1.2 This method of sampling is intended to 
correlate the size or type of sample with the 
analysis to be run subsequentìj on that sample. 

1.3 The values stated in inch-pound units 
are to be regarded as the standard. 

2. Cenerd Considerations 
2.1 In collecting samples of natural gas, con- 

sideration must be given to the purposes for 
which the samples are to be used and the 
conditions under which they must be secured. 
Consideration must also be given to the volume 
of sample required for the prirposc intend&, to 
the size, design, and material af  containers; and 
to the size, length, and material of which the 
sampling line and auxiliary equipment arc con- 
structed to convey gas from the source of supply 
into the container and subsequently from the 
container to the point of use. Account must be 
taken of the possible constituents in the gas, 
whether it may contain only hydrocarbons and 
inert ~ase3  such as nitrogen and carbon dioxide 
or whether hydrogen sullide, organic mercap 
tans, or other sulfur contaminants may be pres- 
ent. The object i s  to obtain a representative gas 

sample because any subsequent analysis, re- 
gardless of the care and accuracy in making 
any such analytical test, is useless unless a 
representative sample has been obtained. 

3. Usual Sources of Samples 
3.1 Samples of natural gases for test pur-’ 

poses may be required from one or more of the 
following sources: gas wells, field gathering 
lines, before and aíter field processing plant, 
main transmission trunk pipe line, city distri- 
bution system, storage holders, or similar pip- 
ing, processing. or storage systems. The gas 
may exist under pressure as high as 9ûûû to 
10 o00 psi (62 o00 to 69 o00 kPa), as in some 
gas wells, or under subatmospheric pressure in 
others; in transmission lines from 50 to 1200 psi 
(345 to 8300 kPa); from 3 in. (7.6 cm) of water 
column pressure to 100 psi (0.7 to 700 kPa) in 
city distribution systems. When taking samples 
under such widely varying conditions special 
precautions should be observed, to make sure 
that the particular technique most suitable for 
the situation is employed. 

4. Volume of Sample Required 
4.1 Volume of sample required depends 

both u p n  the analyses to be made and the 
apparatus to be used. In general, the following 
minimum volumes of samples, including vol- 

,Ume needed for purging the apparatus, are 
recommended. These quantities wili normally 
suffice for two tests, an original and a check. 

’ Thh method L under the juhrdiction of ASTM Com- 
mittoc D-3 on Gucous Fue4 and L b e  direct mpoaribility 
oíSubcommittec DO3.01 on Colicctioa and Meuuremcnt of 

G y - 2 E n  8p roved Ox. 31, 1980. P u b U d  De- 
eember 1980. On&y pubiishd u D 1145 - 50 T. Lui 
P&OW OdiCiOii D 1 I45 - 53 (195). 
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For chemical BAS rnilyair lo00 c m a  
For rclriive ûcnrity (ipcrific 

p v i t y )  with hilince-type 
iniinirncnir 

For heating value dctcrtnini- 

For hydrogen iulíiûc (Tu- 250 to 700 cm' 
iwciler mcihod)' 

For hydropn iulfldc (cid- 5 n' (0.141 ma) 
rnlum iulíitc method)' 

For mícree rulhir' 

1.0 nJ'(0.ü28 m') 

3 io 5 n' (0.085 to 0,141 
lion ma) 

I O  n'(0.283 m') 
For p o l i n e  conicnt' 

For frictionition rnilyiir 

5 IO IO na (0.141 to 0 . ~ ~ 3  
m')/teii (severil icitr/ 
diy mir be needed) 

5 IO IO n (0.141 to 0.2113 
ma) 

10 na (0.3 m') ipprox. For iupcrcxprniihility iciir 

'Simple prcfcrrhly irken direct from iinc o r  well into 
inilyticil ippirriui. ' I T  hydrogen iulfide ir involved the t e i l  ihould k run in 
ihe field. If o r p i c  iulnir only ir involved rrniple niry be 
irinrported 10 the Iihoriiory, 
' Adsorption o í  the p i d i n e  in charcoal murt k done in 

ihc íield. Diriilliiion irum charcoal mpy he done in ihe 
Iiboritory. 

5. Descriptions of Terms 
5. I Sampling Probe-The sampling probe is 

that portion of the sampling line attached to 
and extending into the pipe or velisel containing 
the gas to be sampled. 

5.2 Sampling Line-The sampling line is 
that portion of a flexible or semirigid tubing or 
piping used for conducting the sample from the 
sampling probe to the same container. 

5.3 Sampling Conralncr-The sample con- 
tainer is the vessel in which thç, gas sample is 
collected, stored, retained, and transported to 
the analytical equipment. 

6. Summary of Method 
6.1 The method in its broadest sense is a 

means of suitably conducting a flow of gas 
from the sampling source into a properly 
purged container(s) and obtaining thereby a 
representative sample of natural gas. To do so 
may require the taking of grab, spot, or snap 
samples. A series of grab samples, taken con- 
tecutively, may be considered as an average 
sample. Average samples also may be obtained 
by a continuous collection method. This may 
be done by continuous sampling direct to a 
recording or indicating analytical instrument 
or collecting a continuous salnple in a portable 
container over a 24-h period (or other desired 
time). 

6.2 The purging of sampling probe, sam- 
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pling line, and sample container may be done 
either by the gas to be sampled (air displace- 
ment) or by water displncement, or by appli- 
cation of vacuum. 
6.3 Generally, natural gas is under sufilCient 

pressure to purge and fill the container without 
the use of additional means; however, in in- 
stances where this is not the case, some me- 
chanical means must be provided (see 7.4), 

6.4 The choice of the type of sample ("spot" 
or "continuous"), the method of purging, the 
type of container, and the choice of any auxil- 
iary pressure equipment, if necessary, will be 
dictated by the analysis or the analyses to be 
run on the sample, by the type of gas to be 
sampled, and by the existing equipment avail- 
able. 

7. Apparatus 
7. I Sampling Connecfion-Threaded or 

welded p i p  connections of %I or %-in. diameter 
pipe to the side of the vessel containing the gas 
are satisfactory. If wall condensation may be 
present, the sampling probe should be extended 
some distance into the vessel. A distance of one 
sixth of the diameter of the vessel has been 
found satisfactory. For unusual conditions, wa- 
ter-cooled probes of special construction may 
be. required.' 

7.2 Sampiing Lines may be made of 'Iii or %- 
in. iron pipe; %' to K-in. (2.4 to 9.5-mm) outside 
diameter copper, brass, Type 304 stainless steel, 
or aluminum tubing: or bí-in, high-pressure 
hose (Note i). Larger sizes may be used if 
conditions require them. Regardless of the size 
and length of the sampling line, flow and tirne 
of purge should be sufficiently rapid to ensure 
that an accurate and fresh sample is obtained 
from the supply source. In general, sampling 
lines should be as short and as small in diameter 
as practicable to decrease purging time and 
contained volume. In the case of a continuous 
sampling line direct from the source of supply 
to analytical apparatus, the above characteris- 
tics are especially desirable to permit a rapid 
change of sample so that the test instrument 
may follow closely any change in composition 
of the supply. Glass, quartz, or porcelain tubing 
may bc used for sampling lines when the gas 

'Altien. V. J .  "Gu Anriyrir and Testing of Oiscour 
MaicnaL" Am. Gu A m . .  pp. 7 6 7 9 .  
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pressure is low. (For special sampling of gases 
containing sulfur compounds, see Section IO.) 

NOTH I-If rubber is used, it should bc used to a 
minimum extent and ahoultl be a product that will 
not react with the sample and that has low pcrmea- 
biliiy characteristicr. Various types of flexible plastic 
tubing may be superior to rubber for this service. 
Rubber should not be considered for anything but 
low-pressure conditions. 

D 1145 

7.3 Sample Conruiners shall be gastight and 
easily handled for sampling and delivering the 
sample to the test apparatus. They shall be of 
adequate size and shall be made of material 
that will not react with the sample (Note 2). 
The size of the container may vary from 250 
cm' to several cubic feet (or cubic meters). I t  is 
usually made of iron, steel, or glass, but it may 
be made of any metal or alloy sufliciently 
strong and gastight. (For special sampling of 
gases containing hydrogen sulfide and organic 
sulfur, see Section IO.) The design and type  of 
container may take any number of forms, such 
as bottles, cans, tubes, cylinders, or tanks which 
may be senlcú with stopcocks, valves, corks, or 
rubber clips. I f  the sample ir to be shipped 
under pressure, the vessel must comply with 
the requirements of, and be approved by, the 
Interstate Commerce Commission. Except for 
small samples for gas analysis, it is preferable 
io sample natural gas without the use of confin- 
ing liquids, such as water or water solutions of 
various chemicals. Water or mercury may be 
used to force the sample out of the container 
into the test apparatus (Cautlon-See Note 3.) 
T y p s  of sample containers are illustrated in 

Norti 2-The confinin fluid should not react wih 

NOW 3-Mercury Precrutlons-Mercury is an 
extremely toxic metal. The concentraiion of vapor in 
equilibrium with the metal at room temperature ex- 
ccedr the threshold limit value for occupational ex- 
porura. Use in a well ventilated area. Clean all spills 
very carefull Neutralize fina droplets or inaccessa- 
bla dropletr y covarin with flowen of sulhlr, zinc 

personnel, routinely exposed to mercury, be exam- 
ined periodically by medical persons. 

7.4 Auxiliary Pressure Equipmeni-In in- 
stances where the pressure of the natural gas is 
not sufficient to purge and fill the container the 
followiiig equipment is generally employed: ( f ) 
a rubber bulb equipped with valves at each 
end-one for suction and one for pressure, ( 2 )  
a hand pump equipped with double-acting 

Fig. I .  

the container or the ramp f e. 

durt, or calcium 9 polyru fide. I t  ir recommended that 

valves, or ( J ) ,  displacing of a confining liquid 
in two containers such as water or mercury. 
These items are shown in Fig. 2. 

7.5 Shipping Tugs or Stickers-To properly 
identify and describe all samples they should 
be marked îar identification and proper han- 
dling by the analyst. A sticker or a shipping tag 
attached to the container should include the 
following information: 

7.5.1 Sample taken where, 
7.5.2 Sample taken from what line, 
7.5.3 Sample taken by, 
7.5.4 Date of sampling, 
7.5.5 Time of sampling, 
7.5.6 Kind of gas, and 
7.5.7 Remarks, 

8. Procedures for Sampling Natural Gases 
Containing Primarily Hydrocarbons and Ni- 
trogen 

8. I For collecting small samples in low-pres- 
sure sample containers for analysis of chemical 
constituents the following procedures are rec- 
ommended: 

8.1.1 In the cases where glass bottles are 
used as sample containers, blow out the gas line 
thoroughly until no dead gas remains. Stretch 
rubber tubing over a 9'4 or %-in, pipe connection 
made at this place, and leave a small stream of 
gas flowing through the tubing in order to make 
certain that no air will get into the sample from 
an outside source, Displace the air in the small- 
necked quart glass bottle by immersing it in a 
bucket of water. This can best be done by 
standing the bottle on the bottom of the bucket 
in an upright position and allowing the water 
to flow into the mouth of the bottle until it is 
entirely filled (Fig. 3 ( 1  )), Then, without taking 
the bottle out of the water, invert it so that the 
mouth will be towards the bottom of the bucket 
(Fig. 3 (2)). Do not remove the bottle from 
under the water until the sample of gas has 
been collected and it has been firmly stoppered, 

8.1.2 If no bubble of air can be seen in the 
bottle aner having inverted it, allow the gas to 
bubble slowly from the rubber hose into it 
while in this position (Fig. 3 (3)). The rate of 
flow should be such that it will take about 1 
min to displace all of the water in the bottle. 
Allow the gas to bubble into the bottle 2 min 
longer. 

8.1.3 Ailer the gas has displaced all water, 
have a nonporous, high quality cork stopper 
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ready as the flexible tubing is withdrawn. As 
the tubing leaves the mouth, the bottle should 
be immediately and tightly closed, Wire or 
clamp the cork in place and if not to be used 
immediately seal with paraffin or wax. Dry the 
bottle and attach at once the identification tag, 
properly filled out. 

8.1.4 When using the methad employing 
sampling containers with valves or stopcocks 
on each end (displacement of water or air), 
blow out the line thoroughly until no dead gas 
remains. Stretch nibber tubing over a Y4 or %- 
in, pipe connection made at this place, and 
leave a small stream of gas flowing through the 
tubing in order to make certain that no air will 
get into the sample from an outside source. 
Completely fill the sampling container with 
water by holding it vertically and allowing 
water to flow in through the bottom valve until 
it overflows from the top valve, making sure 
that all air has been displaced and close both 
valves (Fig. 4) ( I ) ) .  Attach the rubber hose 
through which gas is slowly flowing to the top 
valve, open the valve, and then open the bottom 
valve, emptying the water into a bucket or on 
the ground as it flows from the container (Fig. 
4 (2)). Regulate the flow so that-it takes about 
I min to displace all water, clode the bottom 
valve, and then close the top valve, 

8.13 For air displacement follow lhe proce- 
dure outlined above up to the point of actually 
filling the cylinder. While holding the sample 
container vertically, attach the rubber tube 
through which the gas is flowing to the top 
valve (Fig, 5) ,  open this valve, and then open 
the bottom valve. Allow the gas to flow down 
through the sampling container at a rapid rate 
displacing all air. Continue to let the gas flow 
at least 2 min, or until it is certain that all air 
has been displaced. A flow of gas equivalent to 
ten times the volume of the sampling container 
will usually sufice. 

8.2 For collecting relatively large samples in 
high pressure sample containers for the deter- 
mination of heating value, relative density (spe- 
cifis gravity), and analysis the following pro- 
cedure is recommended: 

8.2.1 Attach %-in. (6.35-mm) high-pressure 
hose, copper tubing, Type 304 stainless steel 
tubing, aluminum tubing, or iron pipe to the 
point of sampling. Blow the gas through this 
sampling line until no dead gas remains. Attach 
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the outlet end of the sampling line to the sample 
container, as shown in Fig. 6, if gas pressurc is 
sufficient to fill the tank to the desired pressure, 
or to the suction side of the hand pump and 
with another line from pressure side of pump 
to container if the pressure is too low; also 
shown in Fig. 6. Open inlet and outlet valves 
on the container. Open the valve on the sample 
line, controlling rate of flow as desired. Fill the 
container to the desired pressure by closing the 
outlet valve and regulating the valve on the 
sample line. Empty the tank to about atmos- 
pheric pressure. Repeat the filling and empty- 
ing of the container eight to ten times. Then fill 
the tank to the desired pressure, close both 
valves and the regulating valve, disconnect the 
fitting, and mark the container. 

8.2.2 If it is necessary to collect large samples 
such as for lhe determination of gas law devia- 
tions or for analysis by fractionation, several 
sample containers may have to be filled. This 
can best be accomplished by a manifolding 
system that will permit taking the several sam- 
ples simultaneously (Fig. 7). This ensures the 
same composition of gas at the same pressure 
and temperature in all tanks, and the several 
tanks give an adequate supply of gas at a high 
pressure for each test a n .  Satisfactory samples 
are best ensured by filling the sample con- 
tainers slowly. Aíìer several (eight to ten) fill- 
ings at low pressure, say to 100 psi, to ensure 
purged tanks, the tanks should be brought up 
to pressure slowly, 

8.3 Samples from gas lines shall be taken 
from a vertical connection over the ccntcr of 
the line, if possible, so that trapped condensa- 
bles are not drawn into the sample line. To 
ensure the removal of any condensables, the 
connection should be blown at hill flow for 
3011, The tempcrature of the gas in the line 
should be determined. ûround temperatures at 
line level will serve if the gas pressure has not 
been compressed or reduced nearby. 

8.4 Aner the samples have k e n  shut in and 
the valves plugged, the containers should be 
checked for leaks and moved to the laboratory 
promptly. To minimize condensation within 
the sample container, the tanks should bc kept 
as warm at all times as the line temperature at 
which they were filled. This precaution can be 
neglected if the weather and laboratory tem- 
peratures are above the temperature of the gas 
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supply from which the samples were taken. 

9. Procedures for Obtalning Representative 
Average Samples 

9. I Average samples consist of samples 
taken over a designated period of time, from a 
few minutes to several hours, representing the 
average composition of the gas over a given 
time at a particular place. Where the gas com- 
position may vary and a sufiicient number of 
grab samples cannot bc obrahed for use as an 
average sample for a given period of time, the 
following procedures are recommended for se- 
curing a representative sample: 

.9.1.1 For continuous sampling direct to a 
recording or indicating analytical instrument, 
small-diameter copper, iron, or aluminum sam- 
pling lines as short as possible are most satis- 
factory. The line should be of suck size as to 
permit a complete change of sample in the 
sampling line ;n IS min or less. If this cannot 
be done, a portion of the gas should be bled 
from the line and burned or returned to another 
line, or a circulating pump ahould be installed 
in the sampling line to ensure rapid change of 
gas in it. 

9. I .2 For collecting average samples in port- 
able containers the followi:g two procedures 
are recommended, with the melhod illustrated 
in Fig. 8 available if required: 

9. I .2. I When starting with an empty sample 
container such as a gas holder as illustrated in 
Fig. 9, it is necessary to adjust the pressure 
regulator outlet and orifice size to permit con- 
tinuous flow of gas into the holder to com- 
pletely fill it in the time desired for taking an 
average sample. Purge the sample line and 
holder thoroughly with the gas being sampled, 
then start the sampling period with the holder 
either completely filled with water, or the small 
section of the holder crown sheet, which may 
extend above the water, filled with the same 
gas as it is intended to sampie. 

9.1.2.2 Starting with sample container filled 
with water, control the rate of taking in the gas 
sample by the rate of discharge of water from 
the tank, as shown in Fig. 10. 

10. Sampling Naturd Cas Containing Hydro- 
gen Sulíide, or Organic Sulfur Compounds 
or Otbcr Sulfur Contaminants 

10.1 It is advisable to sample natural gas 
containing hydrogen sulfide, or organic sulfur, 
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or both, directly from the source, such as a 
natural gas well head or gas line, into the test 
apparatus through a minimum length of either 
aluminum, stainless steel tubing, or glass tubing 
joined with rubber sleeves with the ends of the 
tubing butted together 50 that no rubber is 
exposed to the flowing gas. When using metal 
tube fittings, use those made of the same ma- 
terials as the tubing. If this cannot be done, dry 
glass containers and the displacement of air 
method may be used to collect the samples. 
Sampling lines and sample containers made of 
iron, steel, copper, or brass must not be used as 
the sulfur will combine wiih these materials, 
causing a decrease in the sulfur content of the, 
sample. Water must not be used as a confining 
liquid in the container as it will dissolve a 
portion of the gaseous sulfides and possibly 
other sulfur compounds. To collect a sample of 
the natural gas containing sulfides, use a clean, 
dry, glass bottle and sampling tube. For a large 
sample, an aluminum tank of ample size for 
the sample required may be employed. The 
temperature of the air in the container should 
be about the same as the temperature of the 
sample to be introduced. Connect a flexible 
tube to the vessel from which the s;niple is to 
be taken and allow gas to flow through this 
tube to replace the air therein. Insert the free 
end of the tube into the open mouth of the 
glass sample bottle (or connect it to one end of 
the glass sampling container) and extend it to 
the bottom of the bottle. The gas to be sampled 
should now be passed briskiy through the tube 
and glass bottle for a period of not less than IO 
min. If the gas to be sampled is lighter than air, 
the bottle should be supported in an inverted 
position during this operation; if the gas is 
heavier than air, the bottle should be in its 
normal upright position (see 8. i .3). The sample 
should be displaced from the bottle to the 
analytical apparatus with a minimum of con- 
tact with acidified water. 

11. Sampling Natural Gas Contalnlng Carbon 

11.1 Natural gas containing more than 
0.5 % carbon dioxide should be collected in dry 
containers bccausc carbon dioxide is very sol- 
uble in water. Sampling of such gascs must 
procccd in accordance with the dry methods 
listed in 8.1.5. Displacement from the container 
to the test apparatus should be done with mer- 

Dioxide 
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cury or release of pressure. Gas containing less 
than 0.5 46 carbon dioxide should also be sam- 
pled in dry containers, but because of the very 
low percentage and less chance of absorption 
with a minimum of contact with water, it may 
be sampled by the water displacement method 
previously described unless unusual accuracy 
in the carbon dioxide determination W required. 
The dry and wet methods described in 8.1 may 
be used for this purpose. Displaccment.of the 
sample from the container to the test apparatus 
may be done with mercury, water, or by release 
of pressure. 

12. Sampüng Natural Gas Containing Gaso- 

12.1 For determining the gasoline content of 
a natural gas the sampling should be done in 
the field, It is usually done by adsorption of the 
gasoline in charcoal from a measured volume 
of gas. The charcoal containing the gasoline 

Une and Coodensables 

may then bc taken to the laboratory for distil- 
lation. The gasoline content of gases varíes and 
therefore several tests arc necessary: 

12.1.1 To establish the richness of the gas 
before check tests can be made, and 

12.1.2 The gasoline content frequently var- 
ies over a 24-h period, making several tests over 
the day necessary. 
Nom +Care should be taken not to rmit con- 

12.2 For determining other characteristics of 
a natural gas containing gasoline and condens- 
ables, the gas should be sampled in dry con- 
tainers maintained at practically the same tem- 
perature as the gas. Any of the dry procedures 
outlined previously may be used. When the 
sample is removed from the container a dry 
procedure should be used and the container 
should be at a temperature equal to or higher 
than that at which the sample was taken. 

densate to accumulate in the wimpling tu gc . 
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